ABSTRACTS 

OF 

CHEMICAL  PAPERS 

ISSUED  BY  THE 

BUREAU  OF  CHEMICAL  ABSTRACTS 

A.  PURE  CHEMISTRY 


ORGANIC  CHEMISTRY  AND  BIOCHEMISTRY. 


BUREAU : 

(Chairman : 

J.  C.  Philip,  O.B.E.,  D.Sc.,  F.R.S. 

$frnmnat.eb  bg  %  (Ebnmtal  ftominateir  bg  Ibc  Soririg  of 

Sociclg :  Cbrntital  $nbuslrg  : 

C.  S.  Gibson,  O.B.E.,  M.A.,  M.Sc.  J.  L.  Baker. 

G.  T.  Morgan,  O.B.E.,  D.Sc.,  F.R.S.  F.  H.  Carr,  C.B.E. 

J.  F.  Thorpe,  C.B.E.,  D.Sc.,  F.R.S.  E.  V.  Evans,  O.B.E. 

W.  P.  Wynne,  D.Sc.,  F.R.S.  Sir  W.  J.  Pope,  K.B.E.,  F.R.S. 

€Mfxrr : 

T.  F.  Burton,  B.Sc. 

Assistant  ©bitors : 

H.  M.  Dawson,  D.Sc.,  B.Sc.,  Ph. D.  A.  S.  Russell,  M.C.,  M.A.,  D.Sc. 

H.  W.  Dudley,  O.B.E.,  M.Sc.,  Ph.D.  E.  E.  Turner,  M.A.,  D.Sc. 

A.  A.  Eldridge,  B.Sc.  H.  Wren,  M.A.,  D.Sc.,  Ph.D. 

E.  H.  Rodd,  D.Sc. 

Iponorarg  ^bbisrr : 

A.  J.  Greenaway. 

$nbmr : 

Margaret  Le  Pla,  B.Sc. 

1925.  Yol.  CXXVIII.  Part  I. 


OFFICES  OF  THE  BUREAU: 

Central  House,  46,  Finsbury  Square,  London,  E.C.  2 


^tJtairaxfors : 


J.  W.  Baker,  M.Se.,  Ph.D, 

S.  Barr att,  M.A. 

G.  M.  Bennett,  M.A.,  Ph.D. 

L.  L.  Bircumshaw,  B.A.,  M.Sc. 

W.  T.  K.  Braunholtz,  M.A.,  Ph.D. 

J.  F.  Briggs. 

R.  Brightman,  M.Sc. 

F.  Brinsley,  M.Sc. 

M.  S.  Burr,  D.Sc. 

J.  S.  Carter,  Ph.D.,  M.Sc. 

P.  W.  Cltjtterbuck,  O.B.E.,  M.Sc., 
Ph.D. 

A.  Coulthard,  Ph.D.,  B.Sc. 

E.  M.  Crowther,  D.Sc. 

H.  J.  Evans,  B.Sc. 

W.  E.  Garner,  M.Sc. 

L.  F.  Gilbert,  B.Sc. 

C.  T.  Gimingham. 

A.  J.  Hall. 

F.  M.  Hamer,  D.Sc. 

C.  R.  Harington,  B.A.,  Ph.D. 

N.  H.  Hartshorne,  M.Sc. 

D.  G.  Hewer,  B.Sc. 

L.  F.  Hewitt,  Ph.D.,  B.Sc. 

C.  Hollins. 

L.  J.  Hudleston,  B.Sc. 

W.  Hume-Rothery,  B.  A. 

C.  Irwin. 


K.  Kashima,  Rg.S. 

H.  D.  Kay,  O.B.E.,  M.Sc.,  Ph.D. 
W.  0.  Kermack,  M.A.,  B.Sc. 

G.  A.  R.  Kon,  M.A.,  D.Sc. 

S.  I.  Levy,  M.A.,  Ph.D. 

E.  B.  Ludlam,  D.Sc. 

F.  A.  Mason,  M.A.,  Ph.D. 

S.  S.  Miholig,  Ph.D. 

R.  A.  Morton,  B.Sc.,  Ph.D. 

J.  P.  Ogilvie. 

0.  Owen,  M.Sc. 

A.  G.  Pollard,  B.Sc.,  D.I.C. 

T.  H.  Pope,  B.Sc. 

A.  R.  Powell. 

G.  W.  Robinson,  M.A. 

E.  H.  Rodd,  D.Sc. 

W.  A.  Silvester,  M.Sc. 

L.  J.  Spencer,  M.A.,  Sc.D. 

E.  Stedman,  Ph.D. 

0.  J.  Still,  Ph.D.,  M.Sc. 

J.  S.  G.  Thomas,  D.Sc. 

F.  G.  Tryhorn,  M.Sc. 

S.  K.  Tweedy,  B.Sc. 

D.  F.  Twiss,  D.Sc. 

F.  G.  Willson,  B.Sc. 

H.  Wren,  M.A.,  D.Sc.,  Ph.D. 

S.  S.  Zilva,  D.Sc.,  Ph.D. 


Printed  in  Great  Britain  by  Richard  Clay  &  Sons,  Limited, 

BUNGAY,  SUFFOLK. 


ABSTRACTS 

OF 

CHEMICAL  PAPERS 

ISSUED  BY  THE 

BUREAU  OP  CHEMICAL  ABSTRACTS 

A.  PURE  CHEMISTRY 

GENERAL,  PHYSICAL,  AND  INORGANIC, 
MINERALOGICAL,  AND  ANALYTICAL  CHEMISTRY. 

BUREAU : 

Chairman : 

J.  C.  Philip,  O.B.E.,  D.Sc.,  F.R.S. 

Itcrminaieb  bn  llje  Chemical  |tominaieb  bg  ibt  Earwig  of 

Sorietg  :  Comical  |iibustrn  : 

C.  S.  Gibson,  O.B.E.,  M.A.,  M.Sc.  J.  L.  Baker. 

G.  T.  Morgan,  O.B.E.,  D.Sc.,  F.R.S.  F.  H.  Carr,  C.B.E. 

J.  F.  Thorpe,  C.B.E.,  D.Sc.,  F.R.S.  E.  Y.  Evans,  O.B.E. 

W.  P.  Wynne,  D.Sc.,  F.R.S.  Sir  W.  J.  Pope,  K.B.E.,  F.R.S. 

€Mtor : 

T.  F.  Burton,  B.Sc. 

Assistant  debitors : 

H.  M.  Dawson,  D.Sc.,  B.Sc.,  Ph.D.  A.  S.  Russell,  M.C.,  M.A.,  D.Sc. 

H.  W.  Dudley,  0. B.E. ,  M.Sc.,  Ph.D.  E.  E.  Turner,  M.A.,  D.Sc. 

A.  A.  Eldridge,  B.Sc.  H.  Wren,  M.A.,  D.Sc.,  Ph.D. 

E.  H.  Rodd,  D.Sc. 

ffoucorarg  ^bfriser : 

A.  J.  Greenaway. 

fnbmr : 

Margaret  Le  Pla,  B.Sc. 

1925.  Vol.  CXXVIII.  Part  II. 

OFFICES  OF  THE  BUREAU: 

Central  House,  46,  Finsbury  Square,  London,  E.C.  2 


gjibsioidoTS : 


J.  W.  Baker,  M.Sc.,  Pli.D. 

S.  Barratt,  M.A. 

G.  M.  Bennett,  M.A.,  Ph.D. 

L.  L.  Bircumshaw,  B.A.,  M.Se. 

W.  T.  K.  Braunholtz,  M.A.,  Pli.D. 

J.  F.  Briggs. 

R.  Brightman,  M.Sc. 

F.  Brinsley,  M.Sc. 

M.  S.  Burr,  D.Sc. 

J.  S.  Carter,  Ph.D.,  M.Sc. 

P.  W.  Clutterbuck,  O.B.E.,  M.Sc., 
Ph.D. 

A.  Coulthard,  Ph.D.,  B.Sc. 

E.  M.  Crowtiier,  D.Sc. 

H.  J.  Evans,  B.Sc. 

W.  E.  Garner,  M.Sc. 

L.  F.  Gilbert,  B.Sc. 

C.  T.  Gimingham. 

A.  J.  Hall. 

F.  M.  Hamer,  D.Sc. 

C.  R.  Harington,  B.A.,  Ph.D. 

N.  H.  Hartshorne,  M.Sc. 

D.  G.  Hewer,  B.Sc. 

L.  F.  Hewitt,  Ph.D.,  B.Sc. 

C.  Hollins. 

L.  J.  Hudleston,  B.Sc. 

W.  Hume-Rothery,B.  A. 

C.  Irwin. 


K.  Kashima,  Rg.S. 

H.  D.  Kay,  O.B.E.,  M.Sc.,  Ph.D. 
W.  0.  Kermack,  M.A.,  B.Sc. 

G.  A.  R.  Kon,  M.A.,  D.Sc. 

S.  I  Levy,  M.A.,  Ph.D. 

E.  B.  Ludlam,  D.Sc. 

F.  A.  Mason,  M.A.,  Ph.D. 

S.  S.  Miholic,  Ph.D. 

R.  A.  Morton,  B.Sc.,  Ph.D. 

J.  P.  Ogilvie. 

0.  Owen,  M.Sc. 

A.  G.  Pollard,  B.Sc.,  D.I.C. 

T.  H.  Pope,  B.Sc. 

A.  R.  Powell. 

G.  W.  Robinson,  M.A. 

E.  H.  Rood,  D.Sc. 

W.  A.  Silvester,  M.Sc. 

L.  J.  Spencer,  M.A.,  Sc.D. 

E.  Sterman,  Ph.D. 

C.  J.  Still,  Ph.D.,  M.Sc. 

J.  S.  G.  Thomas,  D.Sc. 

F.  G.  Tryhorn,  M.Sc. 

S.  K.  Tweedy,  B.Sc. 

D.  F.  Twiss,  D.Sc. 

F.  G.  Willson,  B.Sc. 

H.  Wren,  M.A.,  D.Sc.,  Ph.D. 

S.  S.  Zilva,  D.Sc.,  Ph.D. 


Printed  in  Great  Britain  by  Richard  Clay  &  Suns,  Limited, 

BDITGAY.  SUFFOLK. 


14 


JOURNALS  FROM  WHICH  ABSTRACTS  ARE  MADE. 

The  following  is  a  list  of  Journals  from  which  abstracts  are  made  (directly  or 
indirectly)  by  the  Bureau  of  Chemical  Abstracts. 

Abbreviated  Title.  Journal. 

Abh.  Bohm.  Akad.  .  .  Abhandlungen  der  Bohmischen  Akademie. 
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Anal.  Fis.  Quim.  .  .  Anales  de  la  Sociedad  Espanola  de  Fisica  y  Quimica. 
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Ann.  R.  Staz.  Chim.  Agrar.  Annali  della  R.  Stuzione  Chimico  Agvaria  Sperimen- 
Sperim.  tale  di  Roma. 
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Archives  Neerlandaises  de  sciences  exactes  et  natu- 
relles. 
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Astrophysical  Journal. 
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Atti  della  Reale  Accademia  delle  Scienze  di  Torino. 
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British  Medical  Journal. 
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Academie  royale  de  Belgique — Bulletin  de  la  Classe 
des  Sciences. 

Bulletin  de  la  Section  Scientifique  de  l’Academie 
Roumaine. 

Bulletin  de  1’ Association  des  Chimistes  de  Sucrerie  et 
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Bull.  Geol.  d’Alsace  . 

Bull.  Geol.  Inst.  Univ.  Up- 
sala 

Bull.  Geol.  Soc.  Amer. 

Bull.  Geol.  Survey,  U.S.A. 
Bull.  Geol.  Survey,  West 
Australia 
Bull.  Imp.  Inst. 

Bull.  Indian  Ind.  Lab. 

Bull.  Inst.  Phys.  Chem. 
Res.,  Japan. 

Bull.  Johns  Hopkins  Hos¬ 
pital 

Bull.  School  Mines  and 
Met.,  Univ.  Missouri 
Bull.  Sci.  Pharmacol. 

Bull.  Soc.  cliim. 

Bull.  Soc.  chim.  Belg. 

Bull.  Soc.  Chim.  biol. 

Bull.  Soc.  d’Encour.  . 

Bull.  Soc.  fran?.  Min. 

Bull.  Soc.  Fran?.  Phot. 

Bull.  Soc.  G6ol.  Belg. 

Bull.  Soc.  Ind.  Mulhouse  . 
Bull.  Soc.  Ind.  Nord  . 

Bull.  Soc.  Oural.  Sci.  Nat. 

Bull.  Soc.  Pharm.  Bordeaux 

Bull.  W  ellcomeTrop.Res.Lab. 

Cairo  Sci.  J. 

Canada  Dept.  Mines  Publ.  . 
Canadian  Chera.  Met. 
Canadian  Med.  Assoc.  J. 
Caoutchouc  et  Gutta-Percha 
Casopis  Math.  Fysiky 
Cellulosechem.  . 

Centr.  Min. 

Chem.  App. 

Chem.  Erde 
Chem.  and  Ind.  . 

Chem.  Ind.  .  ... 

Chem.  Listy 


Chem.  and  Met.  Eng. 
Chem.  News 
Chem.  Trade  J.  . 
Chem.  Umschau 

Chem.  Weekblad. 
Chem.-Ztg. . 

Chem.  Zentr. 

Chim.  et Ind. 
Collegium  . 


Journal. 

Bulletin  du  Service  de  la  Carte  Geologique  d’Alsace  et 
de  Lorraine. 

Bulletin  of  the  Geological  Institution  of  the  University 
of  Upsala. 

Bulletin  of  the  Geological  Society  of  America. 

Bulletin  of  the  U.S.  Geological  Survey. 

Bulletin  of  the  Geological  Survey,  West  Australia. 

Bulletin  of  the  Imperial  Institute. 

Bulletin  of  Indian  Industries  and  Labour. 

Rulletin  of  the  Institute  of  Physical  and  Chemical 
Research,  Japan  (Rikwagaku  Kerkyujo  Iho). 
Bulletin  of  the  Johns  Hopkins  Hospital. 

Bulletin  of  the  School  of  Mines  and  Metallurgy, 
University  of  Missouri. 

Bulletin  des  Sciences  Pharmacologiques. 

Bulletin  de  la  Societe  chimique  de  France. 

Bulletin  de  la  Societe  chimique  de  Belgique. 

Bulletin  de  la  Societe  de  Chimie  biologique. 

Bulletin  de  la  Societe  d’Encouragement  pour  l’ln- 
dustrie  Nationale. 

Bulletin  de  la  SociAt4  fran?aise  de  Min6ralogie. 

Bulletin  de  la  Societe  Framjaise  de  Photographic. 
Bulletin  de  la  Societie  Geologique  de  Belgique. 

Bulletin  de  la  Soci^td  Industrie! le  de  Mulhouse. 
Bulletin  de  la  Societe  Industrielle  du  Nord  de  la 
France. 

Bulletin  de  la  Socidtd  Ouralienne  des  Amateurs  des 
Sciences  Naturelles  k  Catherineberg. 

Bulletin  des  Travaux  de  la  Socidtd  de  Pharmacie  de 
Bordeaux. 

Bulletin  of  tho  Wellcome  Tropical  Research  Labora¬ 
tory. 

Cairo  Scientific  Journal. 

Canada  Department  of  Mines  Publications. 

Canadian  Chemistry  and  Metallurgy. 

Canadian  Medical  Association  Journal. 

Le  Caoutchouc  et  le  Gutta-Percha. 

Casopis  pro  p&tovam  Matheinatiky  a  Fysiky. 
Cellulosechemie. 

Centralblatt  fur  Mineralogie,  Geologie  und  Palaonto- 
logie. 

Chemische  Apparatus 
Chemie  der  Erde. 

Chemistry  and  Industry. 

Chemische  Industrie. 

Chemickd  Listy  pro  Vedu  a  Prumysl.  Organ  de 
la  “  Ceska  chemicka  SpoleSnost  pro  Vedu  a 
Prumysl.” 

Chemical  and  Metallurgical  Engineering. 

Chemical  News. 

Chemical  Trade  Journal. 

Chemische  Umschau  auf  dem  Gebiete  der  Fette,  Oele, 
Wachse,  und  Harze. 

Cliemiscli  Weekblad. 

Chemiker-Zeitung. 

Chemisches  Zentralblatt. 

Chimie  et  Industrie. 

Collegium. 
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Journal. 


Compt.  rend. 

Corapt.  rend.  Soc.  Biol. 

Compt.  rend.  Trav.  Lab. 
Carlsberg 

Dept.  Chem.  S.  Australia, 
Bull. 

Deut.  med.  Woch. 

E.P . 

Econ.  Geol. 

Econ.  Proc.  Roy.  Dubl.  Soc. 

Engineering 

Eng.  and  Min.  J. 

Exper.  Stat.  Rec. 

E.P . 

Farben-Ztg. 

Fermentforsch.  . 
Feuerungstechnik 
Flora  .... 
Foldtani  Kozldny 

G.P . 

Gas  J.  .... 
Gas-  u.  Wasserfach 
Gas  World  .... 
Gazzetta  .... 
Geol.  For.  Fbrh. 

Geol.  Mag . 

Gerber  .... 
Giorn.  China.  Ind.  Appl. 
Gummi-Ztg. 

Handl.  Vijft.  Nat. 

Hawaii  Agric.  Exp.  Stat. 
Bull. 

Heart . 

Helv.  China.  Acta 
Indian  J.  Med.  Re=i. 
India-rubber  J.  . 

Ind.  Eng.  Chem. 

Int.  Rev.  Sci.  Pract.  Agric. 

Int.  Sugar  J. 

Iron  Steel  Inst.  Carnegie 
Schol.  Mem. 

J.C.S . 

Jahrh.  geol.  Reichsanst. 
Jahrb.  Min. 

Jahrb.  Min.  Beil.-Bd. 

Jahrb.  Radioaktiv. 

Jahrb.  wiss.  Bot. 

Jahresber.  Ges.  vaterl. 
Kultur 

Japan.  J.  Med.  Sci.  . 
Japan.  J.  Phys.  . 

Jernk.  Ann. 

J.  Agric.  Res. 

J.  Agric.  Sci. 

J.  Amer.  Ceram.  Soc.  . 


Comptes  rendus  hebdomadaires  des  Stances  de  l’Aca- 
d6mie  des  Sciences. 

Comptes  rendus  hebdomadaires  de  Seances  de  la  Soci^tc 
de  Biologie. 

Comptes  rendus  des  Travaux  du  Laboratoire  Carls¬ 
berg. 

Department  of  Chemistry,  South  Australia,  Bulletins. 

Deutsche  medizinische  Wochenschrift. 

English  Patent. 

Economic  Geology. 

Economic  Proceedings  of  the  Royal  Dublin  Society. 
Engineering. 

Engineering  and  Mining  Journal. 

Experiment  Station  Record. 

French  Patent. 

Farben-Zeitung. 

Fermentforschuug. 

Feuerungstechnik. 

Flora. 

Foldtani  Kozlony. 

German  Patent. 

Gas  Journal. 

Gas-  und  Wasserfach. 

Gas  World. 

Gazzetta  ehimica  italiana. 

Geologiska  Foreningens  i  Stockholm  Forhandlingar. 
Geological  Magazine. 

Gerber. 

Giornale  di  Chimica  Industriale  ed  Applicata. 
Gummi-Zeitung. 

Handeliugen  van  het  Vijftende  Natuur. 

Hawaii  Agricultural  Experiment  Station  Bulletins. 

Heart. 

Helvetica  Chimica  Acta. 

Indian  Journal  of  Medical  Research. 

India-rubber  Journal. 

Industrial  and  Engineering  Chemistry. 

International  Review  of  the  Science  and  Practice  of 
Agriculture. 

International  Sugar  Journal. 

Iron  and  Steel  Institute,  Carnegie  Scholarship 
Memoirs. 

Journal  of  the  Chemical  Society. 

Jahrbuch  der  geologischen  Reichsanstalt. 

Neues  Jahrbuch  fiir  Mineralogie,  Geologie  und 
Palaontologie. 

Neues  Jahrbuch  fiir  Mineralogie,  Geologie  und  Palae- 
ontologie,  Beilage-Band. 

Jahrbuch  der  Radioaktivitat  und  Elektronik. 
Jahrbuch  fiir  wissenschaftliche  Botanik. 

Jahresbericht  der  schlesischen  Gesellschaft  fiir  vater- 
landische  Kultur. 

Japanese  Journal  of  Medical  Sciences. 

Japanese  Journal  of  Physics. 

Jern-kontorets  Annaler. 

Journal  of  Agricultural  Research. 

Journal  of  Agricultural  Science. 

J ournal  of  the  American  Ceramic  Society. 
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Abbreviated  Title. 

.T.  Amer.  Chem.  Soc. 

J.  Amer.  Leather  Clieni. 
Assoc. 

J.  Amer.  Med.  Assoc. 

J.  Assoc.  Off.  Agric.  Chem. 

J.  Biol.  Chem.  . 

J.  Canad.  Min.  Inst.  . 

J.  Chem.  Ind.  Tokyo  . 

J.  Chem.  Met.  Soc.  S.  Africa 

J.  Chem.  Soc.  Japan. 

J.  Chim.  phys.  . 

J.  Coll.  Agric.  Hokkaido  . 

J.  Coll.  Agric.  Tokyo  . 

J.  Coll.  Eng.  Tokyo  . 

J.  Coll.  Sci.  Tokyo 

J.  Exp.  Med. 

J.  Franklin  Inst. 

J.  Gen.  Physiol.  . 

J.  Genetics  .... 

J.  Geol . 

J.  Geol.  Soc.  Tokyo 

J.  Hygiene  .... 
J.  Indian  Chem.  Soc.  . 

J.  Indian  Ind.  Lab. 

J.  Indian  Inst.  Sci. 

J.  Ind.  Hygiene. 

J.  Inst.  Brewing 
J.  Inst.  Metals  . 

J.  Inst.  Petroleum  Tech. 

J.  Iron  and  Steel  Inst. 

J.  Jap.  Ceram.  Assoc. 

J.  Landw . 

J.  Marine  Biol.  Assoc. 

J.  Med.  Res. 

J.  Min.  Agric.  . 

J.  Path.  Bact. 

J.  Opt.  Soc.  Amer. 

J.  Pharm.  Chim. 

J.  Pharm.  Exp.  Ther. . 

J.  Pharm.  Soc.  Japan 

J.  Physical  Chem. 

J.  Physiol . 

J.  Physiol.  Path.  gen.  . 

J.  Phys.  Radium 
J.  pr.  Chem. 

J.  Proc.  Asiatic  Soc.  Bengal. 

J.Proc.  Roy.  Soc.  New  South 
Wales 


Journal. 

Journal  of  the  American  Chemical  Society. 

Journal  of  the  American  Leather  Chemists’  Associa¬ 
tion. 

Journal  of  the  American  Medical  Association. 

Journal  of  the  Association  of  Official  Agricultural 
Chemists. 

Journal  of  Biological  Chemistry. 

Journal  of  the  Canadian  Mining  Institute. 

See  Kdgyo-Kwagaku-Zasshi. 

Journal  of  the  Chemical,  Metallurgical,  and  Mining 
Society  of  South  Africa. 

Journal  of  the  Chemical  Society  of  Japan.  (Nippon 
Kwagaku  Kwai  Shi.) 

Journal  de  Chimie  physique. 

Journal  of  the  College  of  Agriculture,  Hokkaido  Impe¬ 
rial  University,  Japan. 

Journal  of  the  College  of  Agriculture,  Imperial  Uni¬ 
versity  of  Tokyo,  Japan. 

Journal  of  the  College  of  Engineering,  Imperial  Uni¬ 
versity  of  Tokyo. 

Journal  of  the  College  of  Science,  Imperial  University 
of  Tokyo. 

Journal  of  Experimental  Medicine. 

Journal  of  the  Franklin  Institute. 

Journal  of  General  Physiology. 

Journal  of  Genetics. 

Journal  of  Geology. 

Chishitsugaku  Zasshi  (Journal  of  the  Geological 
Society  of  Tokyo). 

Journal  of  Hygiene. 

Quarterly  Journal  of  the  Indian  Chemical  Society. 
Journal  of  Indian  Industries  and  Labour. 

Journal  of  the  Indian  Institute  of  Science. 

Journal  of  Industrial  Hygiene. 

Journal  of  the  Institute  of  Brewing. 

Journal  of  the  Institute  of  Metals. 

Journal  of  the  Institution  of  Petroleum  Technologists. 
Journal  of  the  Iron  and  Steel  Institute. 

Journal  of  the  Japanese  Ceramic  Association. 

Journal  fur  Landwirtschaft. 

Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom. 

Journal  of  Medical  Research. 

Journal  of  the  Ministry  of  Agriculture. 

Journal  of  Pathology  and  Bacteriology. 

Journal  of  the  Optical  Society  of  America. 

Journal  de  Pharmacie  et  de  Chimie. 

Journal  of  Pharmacology  and  Experimental  Thera¬ 
peutics. 

Journal  of  the  Pharmaceutical  Society  of  Japan 
(Yakugakuzasshi). 

Journal  of  Physical  Chemistry. 

Journal  of  Physiology. 

Journal  de  Physiologie  et  de  Pathologie  generale. 
Journal  de  Physique  et  le  Radium. 

Journal  fiir  praktische  Chemie. 

Journal  and  Proceedings  of  the  Asiatic  Society  of 
Bengal. 

Journal  and  Proceedings  of  the  Royal  Society  of 
New  South  Wales. 
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Abbreviated  Title. 

J.  Roy.  Agric.  Soc. 

J.  Roy.  Army  Med.  Corps  . 
J.  Roy.  Hort.  Soe. 

J.  Roy.  Soc.  West  Australia 
J.  Russ.  Phys.  Chem.  Soc. 
J.  Scot.  Met.  Soc. 

J.  Soc.  Arts 

J.S.C.I . 

J.  Soc.  Dyers  and  Col. 

J.  Soc.  Leather  Trades  Chem. 
J.  Soc.  Glass  Tech. 

J.  S.  African  Chem.  Inst.  . 
J.  Textile  Inst.  . 

J.  Usines  Gaz 

J.  Washington  Acad.  Sci.  . 

J.  West  Scotland  Iron  Steel 
Inst. 

K.  Svenska  Vet.  Akad. 
Han  ill. 

Kentucky  Exp.  Stat.  Bull. 
Keram.  Rundsch. 

Kew  Bull. 

Kogyo-Kwagaku-Zasshi 

Kolloid  Z. 

Koll.-Chera.  Beih. 

Kosmos  . 

Kuhn-Archiv 
Kunststoffe 
Lancet  . 

Landw.  Jahrb.  . 

Landw.  Versuchs.-Stat. 
Louisiana  Bull.  . 

Louisiana  Planter 
Lunds  Univ.  Arsskr.  . 
Math,  es  Termes.  Ert. 

Medd.  K.  Vetenskapsakad. 

Nobel-Inst. 

Medd.  on  Gronland  . 

Med.  Genees.  Lab.  Weltevre- 
den 

Med.  Chron. 

Med.  Klinik 

Mem.  Accad.  Lincei  . 

Mem.  Accad.  Sci.  Torino  . 
Mem.  Coll.  Sci.  Kyoto 

Mem.  Coll.  Sci.  and  Eng. 
KySto 

Mem.  Dept.  Agric.  India  . 
Mem.  Manchester  Phil.  Soc. 

Mem.  Soc.  Ing.  Civ.  . 

Mem.  Soc.  Toscana  Sci.  Nat. 

Mdm.  Poudres  . 

Metall  u.  Erz 
Metallurgie 


Journal. 

Journal  of  the  Royal  Agricultural  Society. 

Journal  of  the  Royal  Army  Medical  Corps. 

Journal  of  the  Royal  Horticultural  Society. 

Journal  of  the  Royal  Society  of  West  Australia. 
Journal  of  the  Physical  and  Chemical  Society  of  Russia. 
Journal  of  the  Scottish  Meteorological  Society. 

Journal  of  the  Royal  Society  of  Arts. 

Journal  of  the  Society  of  Chemical  Industry. 

Journal  of  the  Society  of  Dyers  and  Colourists. 

Journal  of  the  Society  of  Leather  Trades  Chemists. 
Journal  of  the  Society  of  Glass  Technology. 

Journal  of  the  South  African  Chemical  Institute. 
Journal  of  the  Textile  Institute. 

Journal  des  Usines  k  Gaz. 

Journal  of  the  Washington  Academy  of  Science. 
Journal  of  the  West  of  Scotland  Iron  and  Steel 
Institute. 

Kongliga  Svenska  Vetenskaps  Akadomiens  Hand- 
lingar. 

Kentucky  Experimental  Station,  Bulletin. 

Keramisch  Rundschau. 

Kew  Bulletin. 

Kogyo-Kwagaku-Zasshi  (Journal  of  Chemical  Industry, 
Japan). 

Kolloid  Zeitschrift. 

Kolloid-ehemische  Beihefte. 

Kosmos  (Lemberg). 

Kiihn-Archiv. 

Kunststoffe. 

The  Lancet. 

Landwirtschaftliehe  Jahrbiicher. 

Die  landwirtschaftlichen  Versuchs-Stationen. 
Louisiana  Bulletin. 

Louisiana  Planter. 

Lunds  Universitets  Ars-skrift. 

Mathematikai  ds  Termdszettudomanyi  Ertesito,  Buda¬ 
pest. 

Meddelanden  fran  Kongl-Vetenskapsakademiens  Nobel- 
Institut. 

Meddelser  on  Gronland. 

Mededeelingcn  uit  het  Geneeskundig  Laboratorium  te 
Weltevreden. 

Medical  Chronicle. 

Medizinische  Klinik. 

Memorie  della  Reale  Accademia  dei  Lincei. 

Memorie  della  Reale  Accademia  delle  Scienze  di  Torino. 
Memoirs  of  the  College  of  Science,  Ky5t5  Imperial 
University. 

Memoirs  of  the  College  of  Science  and  Engineering, 
Kyoto  Imperial  University. 

Memoirs  of  the  Department  of  Agriculture  in  India. 
Memoirs  nnd  Proceedings  of  the  Manchester  Literary 
and  Philosophical  Society. 

Memoires  de  la  Societd  des  Ingenieurs  Civils  de 
France. 

Memorie  della  Societa  Toscana  di  Scienze  naturali 
residents  in  Pisa. 

Memorial  des  Poudres. 

Metall  und  Erz. 

Metallurgie. 
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Abbreviated  Title. 
Metrop.  Water  Bd.  Rep. 
Milch.  Zentr. 

Min.  Mag.  .... 

Mitt.  Materialpriif.  . 

Mitt.  med.  Ges.  Tokyo 

Mitt.  Naturforsch.  Ges. 
Halle 

Mitt.  Path.  Inst.  K.  Univ. 
Japan 

Monatsh.  .  .  .  . 

Monatsh.  Math.  Pliysik 
Mon.  Sci.  .... 
Month.  Not.  Roy.  Astr.  Soc. 

Miinch.  med.  Woch.  . 
Nachr.  Ges.  Wiss.  Got¬ 
tingen 

Nature  .  .  .  . 

Naturvviss. 

Naturw.  Rdsch. 

New  York  Agr.  Expt.  Sta. 
Bull. 

New  Zealand  Dominion 
Laby.  Rept. 

New  Zealand  J.  Sci.  Tech. 
Nippon  Kwagaku  Kwai  Shi 
(J.  Chem.  Soc.  Japan). 
Nova  Acta  Soc.  Sci.  . 
Nuovo  Cira. 

Ofvers.  Finska  Vet. -Soc. 

Oesterr.  Chem.-Ztg.  . 
Oversigt  Danske  Vid.  Selsk. 

Paper  .  .  .  . 

Papierfabr. 

Perf.  and  Essent.  Oil  Rec.  . 
Per.  spis.  Sofia  . 

Petroleum  .... 
Pfiiiger’s  Archiv. 

Pharm.  J . 

Pharm.  Weekblad 
Pharm.  Zentr.  . 

Philippine  J.  Sci. 

Phil.  Mag. 

Phil.  Trans. 

Phot.  J. 

Phot.  Korr. 

Physica  .... 
Physical  Rev. 

Physikal.  Z. 

Proc.  Amer.  Acad.  Arts  Sci. 


Journal. 

Metropolitan  Water  Board  Reports. 

Milch wirtschaftliches  ZeDtralblatt. 

Mineralogical  Magazine  and  Journal  of  the  Mineral- 
ogical  Society. 

Mittheilungen  aus  dem  Materialpriifungsamt  zu  Gross- 
Lichterfelde  West. 

Mittheilungen  der  nicdizinisehen  Gesellschaft  zu 
Tokyo. 

Mittheilungen  der  Naturforschenden  Gesellschaft  zu 
Halle. 

Mitteilungen  aus  dem  pathologischen  Institut  der 
Kaiserliehen  Universitat  zu  Sendai,  Japan. 

Monatshefte  fiir  Chemie  und  verwandte  Teile  anderer 
Wissenschaften. 

Monatshefte  fiir  Mathematik  und  Physik. 

Moniteur  Scientifique. 

Monthly  Notices  of  the  Royal  Astronomical  Society, 
London. 

Miinchener  medizinische  Wochenschrift. 

Nachrichten  von  der  Gesellschaft  der  Wissenschaften 
zu  Gottingen. 

Nature. 

Die  Naturwissenschaften. 

Naturwissenschaftliche  Rundschau. 

New  York  Agricultural  Experiment  Station  Bulletins. 

New  Zealand  Dominion  Laboratory  Reports. 

New  Zealand  Journal  of  Science  and  Technology. 

Nippon  Kwagaku  Kwa  Shi  (Journal  of  the  Chemical 
Society  of  Japan). 

Nova  Acta  Regiae  Societatis  Scientiarum  Upsaliensis. 

11  Nuovo  Cimento. 

Ofversigt  af  Finska  Vetenskaps-Societ6tens  Forhand- 
lingar,  Helsingfors. 

Oesterreichische  Chemiker-Zeitung. 

Oversigt  over  det  Kongelige  Danske  Videnskabernes 
Selskabs  Forhandlingar. 

Paper. 

Papier-Fabrikant. 

Perfumery  and  Essential  Oil  Record. 

Periodicesko  spisanie  Sofia. 

Petroleum  (German). 

Archiv  fiir  die  gesamte  Physiologie  des  Mcnschen 
und  der  Thiere. 

Pharmaceutical  Journal. 

Pharmaceutisch  Weekblad. 

Pharmazeutische  Zentralhalle. 

Philippine  Journal  of  Science. 

Philosophical  Magazine  (The  London,  Edinburgh  and 
Dublin). 

Philosophical  Transactions  of  the  Royal  Society  of 
Loudon. 

Photographic  Journal. 

Photographische  Korrespondenz. 

Physica. 

Physical  Review. 

Physikalische  Zeitsclirift. 

Proceedings  of  the  American  Academy  of  Arts  and 
Sciences. 
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Abbreviated  Title. 
Proc.  Amer.  Phil.  Soc. 

Proc.  Amer.  Physiol.  Soc.  . 
Proc.  Amer.  Soc.  Biol. 
Chem. 

Proc.  Amer.  Soc.  Civ.  Eng. 

Proc.  Amer.  Soc.  Testing 
Materials 

Proc.  Austral.  Inst.  Min. 
Met. 

Proc.  Camb.  Phil.  Soc. 

Proc.  Durham  Phil.  Soc.  . 
Proc.  Eng.  Soc.  W.  Pa. 

Proc.  Inst.  Civ.  Eng. . 

Proc.  Inst.  Mech.  Eng. 

Proc.  K.  Akad.  Wetensch. 

Amsterdam 
Proc.  Nat.  Acad.  Sci. 

Proc.  Nova  Scotia  Inst.  Sci. 
Proc.  Phil.  Soc.  Glasgow  . 
Proc.  Physical  Soc.  . 

Proc.  Physiol.  Soc.  . 

Proc.  Roy.  Inst. 

Proc.  Roy.  Irish  Acad. 

Proc.  Roy.  Soc.  . 

Proc.  Roy.  Soc.  Edin. 

Proc.  Roy.  Soc.  Med. . 

Proc.  Roy.  Soc.  Queensland 
Proc.  Roy.  Soc.  Tasmania  . 
Proc.  Sci.  Assoc.,  Vizian- 
agram 

Proc.  Soc.  Exp.  Biol.  Med. 

Proc.  U.S.  Nat.  Mus. 

Proc.  verb.  Soc.  Toscana  Sci. 
Nat. 

Pub.  Fac.  Sci.  Univ. 
Masaryk. 

Pulp  and  Paper  Mag. . 
Quart.  J.  Geol.  Soc.  . 
Quart.  J.  Med.  . 

Radium  in  Biol.  Heilkunde 
Rec.  Australian  Mus. 

Rec.  trav.  bot.  Neerland.  . 
Rec.  trav.  cliim. 

Rend.  Accad.  Sci.  Fis.  Mat. 
Napoli 

Rend.  1st.  Lomb.  Sci.  Lett. 

Rep.  Aust.  Assoc.  Sci. 

Rep.  Brit.  Assoc. 

Rev.  chim. 

Rev.  gen.  Bot.  . 

Rev.  gen.  Colloid. 

Rev.  Gen.  Mat.  Col.  . 


Journal. 

Proceedings  of  the  American  Philosophical  Society. 

Proceedings  of  the  American  Physiological  Society. 

Proceedings  of  the  American  Society  of  Biological 
Chemists. 

Proceedings  of  the  American  Society  of  Civil 
Engineers. 

Proceedings  of  American  Society  for  Testing  Materials. 

Proceedings  of  the  Australasian  Institute  of  Mining 
and  Metallurgy. 

Proceedings  of  the  Cambridge  Philosophical  Society. 

Proceedings  of  the  Durham  Philosophical  Society. 

Proceedings  of  the  Engineers’  Society  of  Western 
Pennsylvania. 

Proceedings  of  the  Institution  of  Civil  Engineers. 

Proceedings  of  the  Institution  of  Mechanical  Engineers. 

Koninklijke  Akademie  van  Wetensch appen  te  Amster¬ 
dam.  Proceedings  (English  version). 

Proceedings  of  the  National  Academy  of  Sciences. 

Proceedings  of  the  Nova  Scotia  Institute  of  Science. 

Proceedings  of  the  Glasgow  Philosophical  Society. 

Proceedings  of  the  Physical  Society  of  London. 

Proceedings  of  the  Physiological  Society. 

Proceedings  of  the  Royal  Institution  of  Great  Britain. 

Proceedings  of  the  Royal  Irish  Academy. 

Proceedings  of  the  Royal  Society. 

Proceedings  of  the  Royal  Society  of  Edinburgh. 

Proceedings  of  the  Royal  Society  of  Medicine. 

Proceedings  of  the  Royal  Society  of  Queensland. 

Proceedings  of  the  Royal  Society  of  Tasmania. 

Proceedings  of  the  Science  Association,  Maharajah’s 
College,  Vizianagram. 

Proceedings  of  the  Society  for  Experimental  Biology 
and  Medicine. 

Proceedings  of  the  United  States  National  Museum. 

Processi  verbali  Society  Toscana  di  Scienze  Natural!. 

Publications  de  la  Faculte  des  Sciences  de  l’Universite 
Masaryk  (Spisy  vydavane  Prfrodovedeckou 
Facoultou  Masarykovy  University). 

Pulp  and  Paper  Magazine  of  Canada. 

Quarterly  Journal  of  the  Geological  Society. 

Quarterly  Journal  of  Medicine. 

Radium  in  Biologic  und  Heilkunde. 

Records  of  the  Australian  Museum. 

Recueil  des  travaux  botaniques  N6erlandaises. 

Recueil  des  travaux  chimiques  des  Pays-Bas. 

Rendiconto  dell’  Accademia  delie  Scienze  Fisiche  e 
Matematiche,  Napoli. 

Rendiconti  dell’  Reale  Istituto  Lombardo  di  Scienze  e 
Lettere. 

Report  of  the  Australian  Association  for  the  Advance¬ 
ment  of  Science. 

Report  of  the  British  Association  for  the  Advancement 
of  Science. 

Revue  chimiquc  .  .  .  Oficijelni  organ  udruzenja  Jugo- 
slaven skill  Kemicara. 

Revue  g6n£rale  de  Botanique. 

Revue  generale  des  Colloides. 

Revue  Gen6rale  des  Matieres  Colorantes. 
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Abbreviated  Title. 

Rev.  Met . 

Rev.  Real  Acad.  Ciencias 
exact.  Madrid 
Riv.  Min.  Crist.  Ital. 

Rocz.  Chem. 

Sbornik  Klubu  Pri.  . 
Schweiz.  Apoth.  Ztg. 
Schweiz.  Chem. -Ztg. 

Science  .... 
Sci.  Ind.  Rep.  Roure-Ber- 
trand  Fils 

Sci.  Papers  Inst.  Phys. 

Chem.  Res.  Tokyo 
Sci.  Proc.  Roy.  Dnbl.  Soc. 
Sci.  Rep.  Tohoku  Imp.  Univ. 
Sci.  Trans.  Roy.  Dubl.  Soc. 
Seifensied.  Ztg. 

Sitzungsber.  Akad.  Mun- 
chen 

Sitzungsber.  Akad.  Wiss. 
Wien 

Sitzungsber.  Ges.  Naturwiss. 
Marburg 

Sitzungsber.  Hoidelberger 
Akad.  Wis. 

Sitzungsber.  Med.  Natur¬ 
wiss.  Miinster 
Sitzungsber.  Naturforsch. 
Ges.  Rostock 

Sitzungsber.  phys.  med.  Ges. 
Erlangen 

Sitzungsber.  Preuss.  Akad. 
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A.  PURE  CHEMISTRY. 


PART  I. 


Organic  Chemistry. 


Repetition  Process  for  the  Preparation  of  True  Acetylenic 
Hydrocarbons.  M.  Bourguel  (Compt.  rend.,  1924,  179,  686 — 
688). — The  following  method  is  applicable  to  the  preparation  of 
acetylenic  hydrocarbons  not  obtainable  by  the  other  available 
methods.  By  treatment  with  sodamide,  any  true  acetylenic 
hydrocarbon  is  converted  into  its  sodium  derivative,  the  sodium 
atom  of  which  is  replaceable  by  a  methyl  group  by  the  action  of 
methyl  sulphate.  The  hydrocarbon  thus  obtained  undergoes 
isomeric  change  when  treated  with  sodamide  :  CR:CMe+NH2Na= 
CH2R*C:CNa+NH3.  The  indefinite  repetition  of  this  process  is 
limited  only  by  the  diminishing  yields.  By  using  cycZohexyl- 
propinene  as  initial  product,  the  author  has  prepared  the  following 
hydrocarbons,  yields  of  80 — 90%  being  obtained  :  a-cyclo hexyl- 
A0- butinene ,  CgHjj’CH^CjCMe,  b.  p.  79°/17  mm. ;  a-cyclo hexyl- 
Ay-butinene,  CgH^fCH^'C'CH,  b.  p.  70°/17  mm. ;  a-cyclo- 
hexyl- Ay -pentinene,  b.  p.  93°/17  mm. ;  <x- cyclohexyl- As -pentinene , 

b.  p.  84°/16  mm.;  (x-cyclohexyl-A5-hexinene,  b.  p.  109 — 110°/17 
mm.;  a-cyclohexyl-A'-hexinene,  b.  p.  101°/16  mm.  The  sub¬ 
stituted  compounds  are  denser  and  more  highly  refractive  than 
those  with  the  :CH  group ;  the  latter  give  yellow  precipitates  with 
ammoniacal  cuprous  chloride  and  white,  crystalline  precipitates 
with  alcoholic  silver  nitrate.  Their  sodium  derivatives  readily 
absorb  carbon  dioxide,  giving  the  acids  :  C6H11*[CH2]2*C:C,C02H, 
m.  p.  57'5 — 99°(?);  C6H11'[CH2]3,C:C*C02H,  non-crystalline ;  and 
C6H11-[CH2]4*C:C*C02H,  m.  p.  40—41°.  T.  H.  P. 

Application  of  Rontgen  Crystal  Analysis  to  Questions  of 
Structure  of  Organic  Compounds.  H.  Mark  (Ber.,  1924,  57, 
[.5],  1820 — 1827). — Investigation  of  carbon  tetraiodide  shows  that 
vol.  cxxviii.  i.  b 
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the  chemical  molecule,  CI4,  exists  in  the  lattice  as  a  closed,  spatially 
condensed  group,  so  that  in  this  instance  the  conceptions  of  structural 
organic  chemistry  are  qualitatively  confirmed  and  quantitatively 
extended  by  Rontgen  analysis.  The  cubic  modification  of  carbon 
tetrabromide,  stable  above  46,91°,  likewise  contains  the  chemical 
molecule  as  a  spatially  enclosed  group  in  the  lattice  with  the 
tetrahedral  symmetry  predicted  from  structural  chemistry,  whereas 
the  occurrence  of  a  double  molecule,  C2Br8,  is  observed  in  the 
lattice  of  the  monoclinic -prismatic  variety ;  the  feeble  bond  between 
the  molecules  becomes  ruptured  above  4691°,  with  the  formation 
of  two'  tetrahedral,  symmetrical  CBr4  molecules,  which  form  a 
cubic  lattice.  Pentaerythritol  exhibits  less  symmetry  in  its  lattice 
than  is  expected  from  stereochemical  considerations,  but  does  not 
give  any  indication  of  the  association  of  chemical  molecules  in  the 
crystal.  Analysis  of  carbamide  shows  the  difference  in  magnitude 
of  the  main  and  subsidiary  valencies,  and  indicates  that  the  latter 
join  the  oxygen  atoms  of  the  different  molecules.  The  presence  of 
methyl  groups  in  methyl-  and  s-dimethyl-earbamide  weakens  these 
subsidiary  valencies  in  such  a  manner  that  they  become  less  active 
as  crystallisation  forces.  In  the  crystallisation  of  metaldehyde, 
4  mols.  of  acetaldehyde  unite  to  a  symmetrical  complex  which  is 
the  unit  of  the  crystal  lattice.  In  acetaldehyde-ammonia,  the 
largest  group  in  the  lattice  consists  of  six  chemical  molecules,  which 
assume  the  form  of  a  hexagon.  Analysis  of  hexamethylene¬ 
tetramine  confirms  quantitatively  the  structural  formula  of  the 
substance.  The  chemical  molecule  forms  an  isolated  group  in  the 
lattice;  the  directions  of  the  main  valencies  are  those  demanded 
by  stereochemistry.  In  benzene,  hexachlorobenzene,  and  hexa- 
bromobenzene  the  benzene  ring  in  the  lattice  appears  to  have  only 
centric  symmetry,  instead  of  hexagonal  symmetry  required  by 
structural  chemistry;  only  the  diagonally  situated  carbon  atoms 
are  therefore  equivalent  to  one  another,  so  that  three  types  of 
carbon  atoms  are  to  be  distinguished  in  the  molecule.  H.  W. 

Electron  Displacement  in  Carbon  Compounds.  L  Elec¬ 
tron  Displacement  versus  Alternate  Polarity  in  Aliphatic 
Compounds.  H.  J.  Lucas  and  A.  Y.  Jameson  ( J .  Amer.  Chem. 
Soc.,  1924,  46,  2475 — 2482). — a-Bromobutane  is  converted  com¬ 
pletely  and  irreversibly  into  {3-bromobutane  in  80  hours  at  248° 
(cf.  Cuy,  A.,  1920,  i,  361).  The  mechanism  of  this  reaction,  as  well 
as  that  of  the  addition  of  hydrogen  halides  to  unsaturated  com¬ 
pounds,  is  discussed.  It  is  concluded  that  electron  displacement, 
rather  than  alternate  polarities  of  carbon  atoms,  offers  the  better 
explanation  of  such  reactions.  F.  G.  W. 

tert. -Trichlorobutyl  Alcohol  and  its  Esters.  M.  Taffe 
(Roczniki  Farmacji,  1924,  2,  99 — 107 ;  from  Chem.  Zentr .,  1924,  ii, 
304).— Chloroform  condenses  readily  with  acetone  in  presence  of 
potassium  hydroxide  at  2 — 3°.  Orthoformic  acid  is  formed  as  an 
intermediate  product ;  the  formation  of  a  substance, 
CCl3‘CMe2*0'CMe2*0'CMe2’CCl3, 

b.  p.  171°,  was  detected.  Trichlorobutyl  alcohol  was  also  obtained 
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conveniently  by  the  Butlerow-Grignard  reaction;  the  following 
derivatives  were  prepared:  acetate,  b.  p.  190 — 191°;  benzoate  as 
an  oil.  F.  A.  M. 

Primary  y-  and  S-Methylhexanols.  A.  Dewael  and  A. 
Weckering  (Bull.  Soc.  chim.  Belg.,  1924,  33,  495 — 504). — p-Bromo- 
pentane  was  condensed  with  ethyl  sodiomalonate  to  ethyl  cc-methyl- 
butylmalonate,  b.  p.  244 — 246°/757  mm.,  df  0-9713,  nf  1-4263.  It 
was  hydrolysed  to  a-methylbutylmalonic  acid,  m.  p.  88 — 89°,  which 
lost  carbon  dioxide  at  120°,  giving  p-methylhexoic  acid,  b.  p.  212 — 
2137755  mm.,  df  0-9187,  nf  1-4222;  (ethyl  ester,  b.  p.  176—1777756 
mm.,  df  0'8679,  nf  1-4119)  (cf.  Ciamician  and  Silber,  A.,  1908,  i, 
277 ;  1913,  i,  1356).  The  action  of  phosphorus  trichloride  on  the 
acid  produced  p -methylhexoyl  chloride,  b.  p.  163 — 164°/751  mm., 
df  0-967,  which  with  excess  of  ammonia  formed  the  amide,  m.  p. 
97°,  which  was  converted  by  phosphoric  oxide  into  the  nitrile, 
b.  p.  171 — 1720/749  mm.,  df  0-8109,  nf  1-4143.  The  latter  substance 
was  reduced  with  sodium  and  alcohol  to  p -methylhexylamine,  b.  p. 
148—1497756  mm.,  df  0-7787,  nf  1-4257  ;  its  oxamide,  m.  p.  91—92°, 
and  phenylthiocarbamide  derivative,  m.  p.  42 — 43°,  are  described. 
Bouveault’s  method  of  reduction  converted  the  ethyl  p-methyl- 
hexoate  into  y-methylhexanol,  b.  p.  168 — 169°/754  mm.,  df  0-8258, 
nf  1-4245;  naphthylurethane  derivative,  m.  p.  45 — 47°;  acetate, 
b.  p.  183— 184°/754  mm.,  df  0-8743,  nf  1-4156.  By  heating  at  100° 
with  hydrogen  chloride  under  pressure,  the  alcohol  was  converted 
into  cc-chloro-y-methylhexane,  b.  p.  150 — 152°/758  mm.,  df  0-8766, 
nf  1-4274;  cc-bromo-y-methylhexane  has  b.  p.  168 — 170°/758  mm. 
The  alcohol  was  oxidised  by  chromic  acid  to  p -methylhexaldehyde, 
b.  p.  142 — 1437755  mm.,  df  0-8203,  nf  1-4122 ;  semicar bazone,  m.  p. 
108—109°. 

P-Bromobutane  was  converted  into  P-methylbutyl  alcohol 
(yield  50%)  by  the  method  of  Freundler  and  Damond  (A., 
1906,  i,  2) ;  methylene  diisoamyl  ether  and  yS-dimethylhexane 
were  formed  as  by-products.  The  alcohol  was  transformed  by 
hydrogen  bromide  into  a-bromo-fi-methylbutane,  which  with 
ethyl  sodiomalonate  produced  impure  ethyl  p-methylbutylmalonate, 
b.  p.  250°/761  mm.,  df  0-9757,  nf  1-42059,  and  this,  treated  with 
potassium  hydroxide,  gave  $-methylbutylmalonic  acid,  m.  p.  78°, 
and  ethyl  di-p-methylbutylmalonate,  b.  p.  292°,  df  0-9426.  By  dry 
distillation  of  p-methylbutylmalonic  acid  there  was  obtained 
y-methylhexoic  acid  (cf.  Ciamician  and  Silber,  loc.  cit.),  b.  p.  217 — 
218°/754  mm.,  df  0-9194,  nf  1-4211 ;  ethyl  ester,  b.  p.  183°/750  mm., 
df  0-8708,  nf  1-40514 ;  chloride,  b.  p.  167— 168°/767  mm.,  df  0-9677  ; 
amide,  m.  p.  98°;  anilide,  m.  p.  76-5°;  nitrile,  b.  p.  180°/740  mm., 
df  0-8141,  nf  1-41436.  The  nitrile  was  reduced  to  8-methylhexyl- 
amine,  b.  p.  152 — 1537750  mm.,  df  0-7802,  nf  1-42383 ;  its  oxamide, 
m.  p.  73-5°,  phenylthiocarbamide,  m.  p.  81°,  and  naphthylcarbamide 
derivatives,  m.  p.  110°,  are  described.  Reduction  of  the  ethyl 
y-methylhexoate  gave  8-methylhexanol,  b.  p.  173°/761  mm.,  df 
0-8239,  nf  1-4219 ;  acetate,  b.  p.  190°/757  mm.,  df  0-8740,  nf  1-4186 ; 
naphthylurethane  derivative,  m.  p.  50°.  F.  M.  H. 
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Unsaponifiable  Constituents  (Higher  Alcohols)  of  Shark 
and  Ray  Liver  Oils.  IV,  Y.  Toyama  ( Chern .  Umschau,  1924, 
31,  153 — 155 ;  cf.  A.,  1924,  i,  604). — The  unsaponifiable  constituents 
of  the  liver  oils  from  Chimaera  mitsukurii  (Dean)  consist  chiefly  of 
butyl,  chimyl,  and  selachyl  alcohols.  The  oils  from  C.  phantasma 
(Jordan  and  Snyder)  and  Squalus  japonicus  (Ishikawi)  yielded 
similar  products.  The  unsaponifiable  product  from  the  oil  from 
S.  walciyae  (Tanaka)  consists  chiefly  of  selachyl  and  chimyl  alcohols, 
with  apparently  traces  of  more  highly  unsaturated  substances. 
The  liver-oil  of  Prionace  glauca  (Linn4)  yields  cholesterol  in  an 
almost  pure  state.  None  of  the  oils  here  mentioned  contain  any 
squalene.  P.  M. 

Carbonates  of  Ethylene  Glycol  and  Related  Compounds. 

C.  F.  Allpress  and  W.  Maw  (J.  Chem.  Soc.,  1924, 125,  2259 — 2264). 
— Dicarbomethoxy glycol,  b.  p.  101°/3  mm.,  and  dicarbethoxyglycol, 
C02R-0-CH2-CH2-0-C02R,  b.  p.  249— 250°/760  mm.,  116— 117°/2 
mm.,  are  obtained  from  glycol  (1  mol.)  and  methyl  or  ethyl  chloro- 
formate  (3  mols.)  in  chloroform  solution,  in  presence  of  pyridine 
(3  mols.).  On  hydrolysis,  both  compounds  yield  ethylene  glycol. 

Tricarbomethoxy glycerol,  b.  p.  152°/1*5  mm.,  and  tricar bethoxy- 
glycerol,  b.  p.  168 — 169°/0*2  mm.,  are  produced  in  an  analogous 
manner,  using  4  instead  of  3  mols.  of  pyridine  and  chloroformic 
ester.  Partial  hydrolysis  of  tricarbethoxyglycerol  by  means  of 
barium  hydroxide  leads  to  the  formation  of  dicarbethoxyglycerol, 
b.  p.  162 — 163°/<>5  mm. ;  further  hydrolysis  yields  glycerol,  but  no 
indication  of  a  monocarbethoxy  compound.  Monocarbomethoxy- 

glycerol  carbonate,  ^^>CH*CH2’0'C02Me,  m.  p.  88°,  is 

O  Cilg 

produced  when  sodium  hydroxide  is  employed  instead  of  pyridine. 
The  same  substance  can  be  obtained  by  the  action  of  methyl  chloro- 
formate  on  the  sodium  derivative  of  glycerol,  and  this  method  is 
employed  for  the  preparation  of  monocarbethoxyglycerol  carbonate, 
b.  p.  304—306°. 

Ethyl  tartrate,  ethyl  chloroformate,  and  pyridine  yield  di¬ 
ethyl  dicar bethoxy tartrate,  b.  p.  173 — 174°/0*4  mm.,  [a]D~(-14-9°  in 
alcohol.  If  sodium  is  used  in  place  of  pyridine,  an  inactive  product, 
b.  p.  174 — 175°/0*6  mm.,  is  produced.  C.  J.  S. 

Organic  Polysulphides.  II.  Action  of  Anhydrous  Potass¬ 
ium  Pentasulphide  on  Allyl  Iodide  and  on  some  Aromatic 
Halogen  Compounds.  J.  S.  Thomas  and  R.  W.  Riding  ( J.  Chem. 
Soc.,  1924,  125,  2214 — 2219). — The  crude  product  obtained  by  the 
interaction  of  allyl  iodide  and  anhydrous  potassium  pentasulphide 
by  the  method  previously  used  (T.,  1923,  123,  3271),  when  heated 
in  a  vacuum  or  preserved  in  a  vacuum  desiccator  for  several  days, 
yields  diallyl  pentasulphide,  dls  1*249,  which  does  not  form  additive 
compounds  with  silver  nitrate  or  mercuric  iodide,  but  slowly  reacts 
with  mercuric  chloride  to  form  insoluble  products.  Diallyl  penta¬ 
sulphide  reacts,  in  chloroform  solution,  with  iodine  to  give  a  tetra- 
iodide,  C6H10I4S5,  m.  p.  about  92°.  Bromine  reacts  with  diallyl 
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pentasulphide  under  similar  conditions  to  give  diallyl  disulphide 
tetrabromide  and  an  oily  liquid  believed  to  be  a  tribromo  derivative, 
C6H10Br3S5.  The  latter  substance,  when  treated  with  piperidine 
in  benzene  solution,  loses  hydrogen  bromide,  with  the  formation  of 
a  double  compound  of  uncertain  composition.  Diallyl  pentasulphide 
and  piperidine  interact  in  ethereal  solution,  yielding  a  red  oil  from 
which  diallyl  pentasulphide  tripiperidine,  C6H10S5,3C5H11N,  is 
obtained  as  an  uncrystallisable  oil.  Dibenzyl  pentasulphide, 
C14H,4S5,  the  most  stable  pentasulphide  so  far  obtained,  is  a  dense, 
oily  liquid  resulting  from  the  action  of  potassium  pentasulphide 
on  benzyl  chloride  in  anhydrous  ether ;  with  piperidine,  it  forms  a 
red,  oily  tripiperidine  compound,  which  oxidises  in  air  to  form 
benzoylpiperidine. 

The  product  resulting  from  the  interaction  of  potassium  penta¬ 
sulphide  and  p-bromonitrobenzene  when  purified  with  alcohol 
yields  a  potassium  salt,  (CGH4-N02)2S2,2C2H50K,  from  which  a 
disulphide  containing  alcohol,  m.  p.  74°,  is  obtained  by  the  action 
of  hydrochloric  acid  in  concentrated  aqueous  solution.  The  alcohol 
is  readily  expelled,  and  a  disulphide,  m.  p.  178 — 180°,  obtained. 

C.  J.  S. 

Acid  Uranyl  Acetate.  A.  Colani  (Bull.  Soc.  chim.,  1924,  [iv], 
35,  1305 — 1307). — By  dissolving  uranyl  oxide,  U03,H20,  in  boiling 
glacial  acetic  acid,  a  yellow,  crystalline  acid  acetate, 
U03*C2H302,2C2H402,2H20, 

was  obtained.  Its  formation  was  confirmed  by  allowing  finely 
divided  uranyl  acetate  dihydrate  to  absorb  acetic  acid  vapour  at 
the  ordinary  temperature.  Exposed  to  the  air,  this  salt  evolves 
acetic  acid,  becoming  converted  at  the  ordinary  temperature  into 
the  normal  acetate  in  72  hours.  H.  T. 

Configuration  of  A“-01eic  Acid.  G.  B.  Semeria  (Atti  R. 
Accad.  Sci.  Torino,  1924,  59,  360 — 364). — Since  eryometric  measure¬ 
ments  show  that  stearic  acid  forms  solid  solutions  with  Aa-oleic 
acid,  the  author  concludes  that  the  latter  has  the  Jraws-configuration, 

CH3-[CH2]14>c.c<H  t  h  p 

H^u*^C()2h-  l.  ±1.  r. 

y-Hydroxystearic  Acid.  P.  W.  Cltjtterb  tick  (J.  Chem.  Soc., 
1924,  125,  2330 — 2333). — An  almost  quantitative  yield  of 

y -hydroxy stearic  acid,  m.  p.  89°  (slow  decomp.),  is  obtained  by 
heating  stearolactone  with  water  and  excess  of  alkali  for  |  hour  and 
acidifying.  The  acid  is  more  stable  than  y-hydroxybutyric  acid, 
and  does  not,  under  ordinary  conditions,  exhibit  a  tendency  to 
pass  into  the  lactone ;  when  heated  at  100°,  the  lactone  is  formed. 

The  conversion  of  stearolactone  into  sodium  y-hydroxystearate 
is  bimolecular,  and  the  conversion  of  the  acid  into  lactone  uni- 
molecular.  C.  J.  S. 

Walden  Inversion.  III.  Oxidation  of  Optically  Active 
Thiolsuccinic  Acid  and  Thiolsuccinamic  Acid  to  the  Corres¬ 
ponding  Sulpho  Acids.  P.  A.  Levene  and  L.  A.  Mikeska 
(J.  Biol.  Chem.,  1924,  60,  685 — 692). — Continuing  previous  work 
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(A.,  1924,  i,  940),  it  has  been  found  that  both  d-thiolsuecinic  acid 
and  d-thiolsuccinamic  acid,  which  differ  from  one  another  in  the 
polarity  of  one  of  the  terminal  carbon  atoms,  undergo  oxidation 
to  the  corresponding  sulphonic  acid  without  change  in  the  sign  of 
rotation.  The  following  series  of  reactions  was  carried  out : 
Z-bromosuccinic  acid,  [a]$  — 73-62°  — >■  d-xanthosuccinic  acid,  [a]© 
+62-43° — >d -thiolsuccinic  acid,  m.  p.  138°,  [aJn+68-430 — ^-cZ-sulpho- 
succinic  acid  (isolated  in  different  experiments  as  barium,  sodium, 
and  potassium  salts  which  had  [a]“  +7-54°,  +15-87°,  and  +13-34°, 
respectively,  in  10%  hydrochloric  acid) ;  l- bromosuccinamic  acid 
— >■  d-xanthosuccinamic  acid,  m.  p.  138°,  [a]®  +73-07°  — >  d-thiol- 
succinamic  acid,  C02H*CH2‘CH(SH)*C0*NH2,  m.  p.  133°,  [a$ 
+59-80°,  — >  d-sulphosuccinmonoamide  (isolated  as  barium  salt, 
which  had  [a]fj  +5-85°  in  10%  hydrochloric  acid).  E.  S. 

Diffraction  of  X-Rays  by  Polymerised  Liquids.  J.  De 

Smedt  {Bull.  Acad.  roy.  Belg.,  1924,  [v],  10,  366 — 372). — X-Ray 
diffraction  figures  have  been  investigated  for  the  two  groups  of 
polymeric  compounds :  (1)  acetaldehyde,  ethyl  acetate,  butyric 
acid,  and  paraldehyde,  and  (2)  benzaldehyde  and  benzyl  benzoate. 
The  results  obtained  show  that,  with  ethyl  acetate,  butyric  acid, 
benzyl  benzoate,  and  paraldehyde,  the  first  diffraction  ring  is  due, 
not  to  the  molecule,  but  to  a  part  thereof,  acting  as  diffraction 
centre.  The  acetaldehyde  molecule  must  be  regarded  as  forming 
a  compact  group  and  acting  as  a  single  diffraction  centre,  whereas 
the  ethyl  acetate  molecule  appears  to  be  resolved  into  two  analogous 
groups,  CHg’CO*  and  -OEt,  and  the  benzyl  benzoate  molecule  into 
C6H5*CO*  and  •0*CH2Ph;  for  butyric  acid,  the  mode  of  scission  is 
not  evident.  A  second  diffraction  ring  is  observed  only  with 
butyric  acid,  benzaldehyde,  and  benzyl  benzoate,  the  last  compound 
showing  also  a  third  ring.  T.  H.  P. 

Mechanism  of  Grignard’s  Reaction.  H.  Rheinboldt  and 
H.  Roleff  (Ber.,  1924,  57,  [2?],  1921 — 1925). — If  the  correctness  of 
the  formulation,  CR2R'*OMgX,  for  the  “  individual  ”  Grignard’s 
reagents  be  assumed,  the  compounds  derived  from  CRPhIO 
and  MgR'X  and  from  CRR'.'O  and  MgPhX  must  be  identical. 
This  point  has  been  tested  in  the  case  in  which  R'  is  a 
radical  which  can  give  rise  to  an  olefine.  Whereas,  however, 
reduction  occurs  with  magnesium  isobutyl  bromide  and  benzalde¬ 
hyde  or  benzophenone,  it  is  not  observed  with  isovaleraldehyde 
and  magnesium  phenyl  bromide,  benzophenone  and  magnesium 
cycZohexyl  chloride,  phenyl  cycZohexyl  ketone  and  magnesium  phenyl 
bromide,  or  phenyl  isobutyl  ketone  and  magnesium  phenyl  bromide. 
Since,  further,  reduction  or  elimination  of  an  olefinic  hydrocarbon 
is  not  observed  when  the  bromomagnesium  alkoxides  of  phenyl- 
isobutylcarbinol,  phenylcycZohexylcarbinol  and  diphenylcycZohexyl- 
carbinol  are  heated,  it  follows  that  this  conception  of  the  consti¬ 
tution  of  the  “  individual  ”  compounds  is  inadequate.  More  prob¬ 
ably  addition  of  Grignard’s  reagents  to  carbonyl  compounds 
occurs  primarily  in  such  a  manner  that  molecular  compounds. 
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CRRj.'O — MgR'*X,  are  produced  which  resemble  the  products  of 
the  addition  of  metallic  salts  to  the  carbonyl  oxygen  atom. 

H.W. 


Hydroxyaldehydes.  VII.  B.  Helferich  and  W.  Schafer 
(Ber.,  1924,  57,  [B],  1911 — 1917). — Extension  of  previous  work 
(A.,  1923,  i,  1177)  to  hydroxyaldehydes  in  which  the  hydroxy  and 
aldehydic  groups  are  far  removed  from  one  another  shows  that 
these  substances  are  also  capable  of  existing  in  cyclic  forms,  although 
the  formation  of  a  ten-membered  ring  is  involved. 

Ethyl  oleate  is  reduced  to  the  corresponding  primary  alcohol, 
which  is  ozonised  in  glacial  acetic  acid  solution ;  reduction  of  the 
ozonide  with  zinc  dust  yields  nonaldehyde  and  i-kydroxynonalde- 
hyde,  OH*CH2*[CH2]7‘CHO,  m.  p.  58°.  Similarly,  oleyl  acetate, 
b.  p.  216 — 220°/14  mm.,  df'8  0-8757,  w1^'5  1-4511,  is  transformed 
into  L-acetoxynonaldehyde,  b.  p.  163°/14  mm.,  df  0-92(58,  nf6  1-4391, 
and  oleyl  benzoate,  b.  p.  273 — 275°/15  mm.,  df  0-9439,  n)f3  1-4918, 
into  L-benzoyloxynonaldehyde,  b.  p.  215 — 217°/14  mm.,  d J9  1-0571, 
3  1-4994.  Methyl  and  ethyl  oleates  yield  similarly  methyl  y-alde- 
hydo-octoate,  df’7  0-9938,  nf,"7  1-4426,  and  ethyl  y-aldehydo-octoate, 
df'8  0-9961,  ttif*  1-4418.  Nonaldehyde  is  converted  by  methyl- 
alcoholic  hydrogen  chloride  into  the  corresponding  dimethylacetal, 
b.  p.  96 — 98715  mm.,  df  0-8733,  nff  1-4246;  L-benzoyloxynonalde¬ 
hyde  dimethylacetal,  b.  p.  234—235715  mm.,  df  1-0096,  <  1-4862, 
and  methyl  y-aldehydo-octoate  dimethylacetal,  b.  p.  148 — 150°/ 
14  mm.,  df  0-9379,  nf'8  1-4312,  are  prepared  in  like  manner.  On 
the  other  hand,  i-hydroxynonaldehyde  is  transformed  under  similar 

conditions  into  the  methyl  semiacetal,  OMe,  ^  ^ 

125 — 130715  mm.,  dj8s  0-8892,  nf6  1-4306;  t-hydroxynonaldehyde 
dimethylacetal,  b.  p.  158 — 160°/14  mm.,  df  0-9329,  1-4441,  is 

prepared  by  the  action  of  alcoholic  potassium  hydroxide  solution 
on  the  corresponding  benzoyl  compound.  A  substance,  C18H3403, 
b.  p.  210 — 220715  mm.,  is  obtained  as  by-product  in  the  prepar¬ 
ation  of  the  semiacetal.  The  carbonyl  group  appears  to  be  in 
the  free  form  in  t-hydroxynonaldehyde,  since  the  substance  is 
converted  by  magnesium  ethyl  bromide  into  n-undecane-a-i-diol, 
b.  p.  175714  mm.,  d\ f  0-9273. 

A s-Pentenol,  b.  p.  142°,  is  obtained  by  the  reduction  of  ethyl 
allylmalonate  with  sodium.  It  is  converted  by  treatment  with 
ozone  into  y -hydroxy -n-butyr aldehyde,  df  1-0447,  nf  1-4291,  which 
appears  to  exist  mainly  in  the  cyclic  form  [2-hydroxytetrahydro- 
furan],  H.  W. 

Condensation  of  n-Butaldehyde  with  Methyl  Ethyl  Ketone. 

S.  G.  Powell  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2514 — 2517). — 
w-Butaldehyde  condenses  with  methyl  ethyl  ketone  in  presence 
of  solid  or  alcoholic  potassium  hydroxide  with  formation  of  8-hydroxy- 
y-methylheptan-$-one,  b.  p.  110°/16  mm.,  1-442,  df  0-9238, 
and  y -methyl- ha -hepten-$-one,  C3H7-CH(OH)ICHMe*COMe,  b.  p. 
170 — 1767760  mm.,  1-451,  df  0-8613  ( semicarbazone ,  m.  p.  164°; 
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oxime ,  b.  p.  119 — 120°/20  mm.),  the  unsaturated  product  being 
also  obtained  by  heating  the  above  heptanone  with  iodine.  The 
heptanone  is  reduced  by  hydrogen  in  presence  of  nickel  at  180° 
to  y -methylheptan-fi-one,  b.  p.  162°/760  mm.,  rv$  T415,  df  0-8175 
(semicarbazone,  lustrous  plates,  m.  p.  82°),  which  is  further  reduced 
by  the  action  of  sodium  in  moist  ether  in  presence  of  sodium  hydrogen 
carbonate  to  y-methylheptan-fi-ol,  b.  p.  172 — 173°/760  mm.,  nf, 
1-436,  df  0-8272  ( acetate ,  b.  p.  185°,  rif  1-418,  df  0-8545).  Ethyl 
methyl-n-butylacetoacetate,  b.  p.  118 — 122°/10  mm.,  w2D°  1-4320,  df 
0-9460,  obtained  by  methylating  ethyl  %-butylacetoacetate,  is 
hydrolysed  by  boiling  with  aqueous  potassium  hydroxide  to  the 
above  y-methylheptan-P-ol.  F.  G.  W. 

Hyd roxygly  oxime s .  G.  Ponzio  (Atti  E.  Accad.  Sci.  Torino, 
1924,  59,  348 — 352). — Methyl-  and  phenyl-hydro  xyglyoximes, 
NOHICR*C(OH)INOH,  may  be  readily  obtained  in  almost  theoreti¬ 
cal  yields  by  treating  the  corresponding  chloro  compounds, 
NOH.*CR*CCl.'NOH  (cf.  A.,  1923,  i,  472),  with  sodium  acetate  in 
presence  of  dilute  acetic  acid.  By  the  same  method,  dichloro- 
glyoximes  may  be  converted  into  dihydroxyglyoximes,  chloro- 
aldoximes  into  hydro xamic  acids,  and  chloro -oximinoketones  into 
acylformhydroxamic  acids.  The  new  compound,  acetylformhydr- 
oxamic  or  pyruvhydroxamic  acid,  NOHICAc*OH,  prepared  in 
this  way  from  chloro-oximinoacetone,  is  to  be  described  later. 

T.  H.  P. 

Relations  between  Rotatory  Power  and  Structure  in  the 
Sugar  Group.  V.  Chloro-  and  Bromo-acetyl  Derivatives 
of  Arabinose.  Nomenclature  of  Alpha  and  Beta  Forms  in 
the  Sugar  Group.  Some  Derivatives  of  1  :  6-Bromoacetyl- 
glucose,  -gentiobiose,  and  -maltose.  C.  S.  Hudson  and  E.  P. 
Phelps  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2591 — 2604). — The  specific 
rotations  of  p-chloro-  and  (3-bromo-aeetyl-d-  and  -Z-arabinoses  in 
chloroform  are  [a]|J  +244°  and  +288°,  respectively  (cf.  Chavanne, 
A.,  1902,  i,  346;  Brauns,  A.,  1924,  i,  837).  Whilst  the  rotation 
of  fluoroacetylarabinose  (Brauns,  loc.  cit.)  agrees  with  the  calculated 
value,  that  of  p-iodoacetylarabinose  is  36°  larger  than  that  cal¬ 
culated  from  iodoacetylglucose,  probably  indicating  a  new  type 
of  ring  structure  in  the  arabinose  derivative.  The  known  halogen- 
acetyl  derivatives  of  arabinose  should  be  classed  as  ^-compounds 
from  their  rotatory  power.  Hudson’s  system  of  nomenclature 
(A.,  1909,  i,  135)  is  discussed  in  relation  to  suggestions  of  Svanberg 
and  Josephson  (A.,  1924,  i,  370)  and  of  Kuhn  (A.,  1923,  i,  589). 
The  calculated  rotations  of  twelve  acyl  derivatives  of  maltose  and 
gentiobiose  are  in  good  agreement  with  such  observed  values  as 
have  been  recorded.  F.  G.  W. 

Mutarotation.  IV.  Solution  Volume  and  Refraction 
Constants  of  a-  and  (3-Methylglucoside.  C.  N.  Riiber  ( Ber ., 
1924,  57,  [JB],  1797—1799;  cf.  A.,  1924,  ii,  806).— The  molecular 
solution  volume  and  molecular  refraction  of  a-methylglucoside, 
m.  p.  166°,  [a]o  +158-9°,  are  respectively  132-61  ml.  and  70-17, 
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whereas  the  corresponding  figures  for  (3-methylglucoside  are  133-26 
and  70-55.  Comparison  of  these  data  with  those  found  previously 
for  dextrose  ( loc .  cit.)  confirms  the  relationship  of  the  a-  and  (3-methyl- 
glucosides  to  the  a-  and  (3-forms  of  the  parent  sugar  (cf.  Armstrong. 
T.,  1903,  83,  1307).  H.  W. 

Influence  of  Catalysts  on  Carbonisation.  R.  Lessing  and 
M.  A.  L.  Banks  (J.  Chem.  Soc.,  1924,  125,  2344— 2356).— With 
a  view  to  trace  the  influence  of  the  typical  ash  on  the  peculiar 
behaviour  of  the  four  main  constituents  of  coal,  experiments  were 
conducted  to  determine  the  yield  of  coke  formed  when  sucrose  and 
cellulose  are  carbonised  in  the  presence  of  small  quantities  of  various 
compounds.  Forty  different  compounds  were  used,  and  applied 
to  the  carbohydrate  either  as  an  aqueous  solution,  or  by  precipit¬ 
ation.  In  the  case  of  sucrose,  the  yield  of  coke  varies  from  18-74% 
with  sulphuric  acid  as  catalyst,  to  5-02%  with  nickel  oxide;  the 
yield  of  coke  from  cellulose  varies  from  20-36%  with  sulphuric 
acid,  to  5-16%  with  oxalic  acid. 

In  general,  salts  of  strong  acids  and  weak  bases  cause  the  highest 
yields  of  coke,  and  oxides  of  copper,  nickel,  calcium,  and  mag¬ 
nesium  have  the  least  effect.  Sodium  carbonate,  hydroxide,  and 
silicate  have  a  greater  influence  on  the  coking  of  cellulose  than  of 
sucrose. 

Considerable  differences  are  noticeable  in  the  appearance  and 
structure  of  the  cokes  obtained  from  sucrose,  variation  in  the 
swelling  property  being  very  marked,  and  these  are  classified  as 
compact,  swelled,  or  flaky.  The  majority  of  catalysts  producing 
high  or  medium  coke  yields  cause  production  of  swelled  cokes 
when  sucrose  is  carbonised  with  its  own  weight  of  water,  and  com¬ 
pact  cokes  when  dry  sugar  and  catalyst  are  used.  Flaky  coke  is 
obtained  from  pure  sucrose  or  sucrose  mixed  with  catalysts  not 
causing  an  increase  in  yield  of  coke.  The  velocity  of  carbonisation 
of  sucrose  is  greater  than  that  of  cellulose. 

Experiments  were  also  conducted  with  a  specially  prepared  coal 
consisting  mainly  of  clarain,  with  a  little  vitrain,  separated  from 
the  other  coal  constituents  by  physical  methods.  The  ash  content 
was  reduced  to  0-86%  by  extraction  with  hydrochloric  acid.  The 
coal  was  carbonised  in  an  electric  coking  oven  and  the  yields  of 
coke,  tar,  and  gas  were  determined.  The  effect  of  the  catalysts 
is  a  distribution  between  the  solid  and  liquid  carbonisation  products, 
the  yield  of  gas  being  a  function  of  the  temperature  of  carbonis¬ 
ation.  The  order  of  the  influence  of  the  various  catalysts  is 
approximately  the  same  as  in  the  sucrose  and  cellulose  experiments, 
untreated  coal  giving  the  lowest  yield  of  coke.  C.  J.  S. 

Synthesis  of  a  Disaccharide-Glucoside.  B.  Hei+ferich  and 
J.  Becker  ( Annalen ,  1924,  440,  1 — 18). — The  reaction  between 
triphenylmethyl  chloride  and  alcohols  previously  studied  (A., 
1923,  i,  331)  yields,  in  the  case  of  a-methyl-d-glucoside,  a  well- 
crystallised  ether  in  which  one  hydroxyl  group  (probably  the  primary 
group)  is  etherified,  and  this  ether  has  been  utilised  for  the  synthesis 
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of  a  new  disaccharide.  Benzoylation  converts  this  ether  into  a 
tribenzoyl  derivative, 

CH2(0-CPh3)-CH(0Bz)-CH-CH(0Bz)-CH(0Bz)-CH-0Me, 

I - O - 1 

yielding  on  hydrolysis  with  hydrochloric  acid  in  chloroform  a 
tribenzoyl- a-methylglucoside,  the  structure  of  which  is  deduced 
from  the  fact  that  on  methylation  followed  by  alkaline  hydrolysis 
of  the  benzoyl  groups  and  acid  hydrolysis  of  the  methyl  a-methyl- 
d-glucoside,  a  methyl-d-glucose  is  obtained  which  differs  from  that 
obtained  by  Irvine  and  Scott  (T.,  1913,  103,  564)  from  diisopropyl- 
idineglucose,  which  Freudenberg  (A.,  1923,  i,  652)  has  shown  to 
be  a  3-derivative.  Since  5-substitution  is  improbable,  the  new 
methylglucose  is  most  probably  the  6-methyl  derivative.  Con¬ 
densation  of  the  tribenzoyl-a-methyl-d-glucoside  with  acetobromo- 
glucose  yields  a  tetra-acetyl+-glucosido-tribenzoyl-a-methyl-d- 
glucoside,  which  on  hydrolysis  yields  the  crystalline  a-methyl¬ 
glucoside  of  the  diglucose,  OH*R*OR*OMe,  where  R  represents 
•CH2-CH(OH)-CH-CH(OH)-CH(OH)-CH- 
I - o - 1 

The  new  disaccharide-glucoside  is  hydrolysed  by  emulsin,  but, 
unlike  a-methylglucoside  or  6(  ?)-methyl-a-methylglucoside,  is 
practically  unattacked  by  yeast. 

(3-Methyl-d-glucoside  and  triphenylmethyl  chloride  in  pyridine 
yield  triphenylmethyl-$-methyl-d-glucoside,  needles,  m.  p.  50°, 
containing  alcohol  of  crystallisation,  m.  p.  105 — 109°,  alcohol-free. 
Triphenylmethyl- a.-methyl-d-glucoside ,  similarly  prepared  (yield  60%), 
crystallises  from  alcohol  with  \\  mols.  of  solvent,  has  m.  p.  80° 
(on  rapid  heating) ;  on  slowly  heating  it  partly  melts  at  128 — 130° 
and  completely  at  151 — 152°,  [a][>  +72-8°  (in  pyridine).  The  dried 
substance  has  [a]o  +86-3°.  From  ethyl  acetate  it  crystallises  in 
needles,  m.  p.  138 — 140°.  An  isomeric  product  (+2EtOH),  m.  p. 
151 — 152°,  was  obtained  in  one  experiment.  Methylation  in 
benzene  by  Irvine’s  method  (T.,  1903,  83,  1021)  converts  the 
a-methylglucoside  into  trimethyltriphenylmethyl- a-methyl-d-glucoside, 
from  which  the  triphenylmethyl  group  is  eliminated  by  hydrolysis 
with  T2%  methyl-alcoholic  hydrochloric  acid.  Acetylation  in 
pyridine  yields  the  triacetyl  derivative,  m.  p.  136°,  [a]p  +136-9°, 
ta]i>  +136-0°,  which  is  completely  hydrolysed  by  0-06%  methyl- 
alcoholic  hydrochloric  acid,  methyl-alcoholic  ammonia  removing 
only  the  acetyl  groups.  Similarly,  benzoylation  in  pyridine  solution 
gives  in  70%  yield  tribenzoyltriphenylmethyl-a-methyl-d-glucoside, 
needles,  m.  p.  171°,  [a%  +97-9°,  +100-3°,  which  can  also  be  pre¬ 
pared  directly  from  the  a-methylglucoside,  without  isolation  of 
the  triphenylmethyl  ether.  An  isomeride,  m.  p.  108 — 110°,  was 
isolated  on  one  occasion.  Hydrolysis  with  hydrochloric  acid  in 
chloroform  converts  the  tribenzoyl  derivative  into  tribenzoyl- a- 
methyl-d-glucoside,  [a]p  +131-4°,  [a]^  +131-7°,  yielding  a  tetra- 
benzoyl  compound,  m.  p.  105°,  and  on  methylation  methyl-tri¬ 
benzoyl- ct.-methyl-d-glucoside,  m.  p.  116 — 117°  (sinters  at  115°), 
Md  +116-4°,  which,  with  dry  ammonia  in  methyl  alcohol,  is  hydro¬ 
lysed  to  6(  ? ) -methyl- a-methyl-d-glucoside ,  yielding,  on  hydrolysis 


ORGANIC  CHEMISTRY. 


i.  11 


with  10%  hydrochloric  acid,  6(  1)-methyl-d-glucose,  yellow  syrup, 
[a%1  +80-1°  (in  water),  falling  to  +66-3°  in  46  hours;  osazone, 
Ci9H2404N4,  m.  p.  177°,  [«]5  -70-3°,  falling  to  -46-9°  in  20  hours 

(in  alcohol).  6(  'i.)-Tribenzoyl-'p-toluenesulphonyl-tx-methyl-d-glucoside> 
m.  p.  166°,  [a]n  +89-7°,  [a]-s  _pgo-l°  in  pyridine,  on  hydrolysis  with 
ammonia  in  methyl  alcohol,  yields  6(  ? )-p-toluenesulphonyl-<x-methyl - 
d-glucoside  (-f-2£H20),  m.  p.  55 — 58°  (sintering  at  50°),  [ocjg  +98-1° 
in  pyridine,  [a]^  +69*7°  in  water.  Tribenzoyl-a-methyl-d-glucoside 
and  acetobromoglucose  in  carbon  tetrachloride  in  the  presence 
of  silver  oxide  give,  in  28-6%  yield,  6(  ?)-( tetra-acetyl-$-glucosido )- 
tribenzoyl-oL-methyl-d-glucoside,  lustrous  needles,  sintering  at  142°, 
m.  p.  152°,  [a]p  +50-5°,  [a%2  +50*7°  in  pyridine,  which  with  dry 
ammonia  in  methyl  alcohol  is  converted  into  6(  l:)-[$-d-glucosido\- 
a-methyl-d-glucoside  (-f-lEtOH),  sintering  about  100°,  m.  p.  102° 
(decomp.).  The  dry  substance  has  m.  p.  120°  (decomp.),  [ajg 
+59*4°;  dried  at  142°,  the  substance  has  [a]f?  +61-8°. 

[With  H.  Wiegand.] — Hepta-acetylmethylmaltoside,  obtained 
by  Fischer’s  method  (A.,  1910,  i,  716),  with  dry  ammonia  in  methyl 
alcohol,  gives  in  70%  yield  (3-methylmaltoside  (-|-1H20),  m.  p. 
110°,  [a][?  +76°,  +74-6°  in  water;  the  anhydrous  substance  sinters 
at  105°  and  has  m.  p.  155°  (decomp.),  [a][?  +78-8°  in  water. 

R.  B. 

Constitution  of  Starch  and  Different  Modes  of  Action  of 
the  Amylases.  R.  Kuhn  (Ber.,  1924,  57,  [R],  1965 — 1968). — 
Examination  of  the  hydrolysis  of  soluble  starch,  amylose,  and 
amylopectin  with  malt  amylase  by  polarimetric  and  reductometric 
measurements  confirms  the  observations  of  Brown  and  Heron 
(T.,  1879,  35,  596)  and  Brown  and  Morris  (T.,  1885,  47,  527 ;  1895, 
67,  309)  according  to  which  maltose  is  liberated  entirely  in  the 
[3-form.  If,  however,  maltase-free  pancreas  or  taka-diastase  is 
used,  the  nascent  maltose  has  the  a-structure.  Degradation  of 
starch  can  occur  in  three  distinct  ways,  which  are  characterised 
by  the  different  course  of  transformation  of  an  oxide  ring  stable 
only  in  amylose  and  amylopectin.  Thus  malt  amylase  causes 
isomerisation  in  the  reducing  half  of  the  generated  maltose,  whereas 
intraglucosidic  transformation  in  the  non-reducing  half  of  a 
dissacharide  molecule  is  effected  by  pancreas  amylase.  Finally, 
interglucosidic  isomerisations  may  occur,  such  as  the  conversion 
of  a-  into  (3-polyamyloses  and  certain  other  reactions  which  may 
lead  to  the  anhydrides  of  trisaccharides.  H.  W. 

Hydrolysis  of  Starch  by  Salts.  IV.  Hydrolysis  by  Blood 
Pigments  and  Plant  Peroxydases.  W.  Biedermann  and  C. 
Jernakoff  ( Biochem .  Z.,  1924,  150,  477 — 491). — -Haemoglobin 
accelerates  the  hydrolysis  of  starch  by  salts  and  itself  hydrolyses 
amyloses  even  in  considerable  dilution.  The  former  result  is 
obtained  after  boiling  the  haemoglobin,  and  is  also  given  by  solu¬ 
tions  of  haemin  and  haematin.  The  peroxydase  content  and 
amylolytic  activity  of  potato  and  horse-radish  extracts  are  parallel 
to  one  another.  (Cf.  A.,  1924,  i,  1288.)  J.  P. 
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Selective  Photochemical  Action  of  Polarised  Light.  I. 
Hydrolysis  of  Starch.  E.  C.  C.  Baly  and  E.  S.  Semmens  ( Proc . 
Roy.  Soc.,  1924,  B,  97,  250 — 253). — Plane-polarised  light  exerts 
a  powerful  acceleration  of  the  diastatic  hydrolysis  of  starch  from 
potatoes,  wheat,  and  maize.  0.  0. 

Molecular  Weight  of  Glycogen.  W.  Fearon  ( Nature ,  1924, 
114,  752). — In  the  complete  hydrolysis  of  raffinose  or  stachyose, 
only  (n— 1)  molecules  of  water  are  required  to  produce  n  molecules 
of  hexose.  Application  to  the  hydrolysis  of  a  higher  polysaccharide 
such  as  glycogen  suggests  that  either  (a)  the  latter  exists  in  some 
stage  of  the  hydrolysis  as  a  cyclic  compound  requiring  the  addition 
of  2  mols.  of  Avater  in  order  to  produce  two  derivative  mols.,  or 
(6)  the  equation  for  the  hydrolysis  should  be  : 

(CGH1o+2/»^5+i/n)tt~f~  (n  1  )H20  =7iC6H1206, 
the  value  of  n  being  obtained  by  calculating  the  difference  between 
the  observed  and  theoretical  A^alues  for  the  hydrogen. 

A.  A.  E. 

Action  of  Aqueous  and  Aqueous-alcoholic  Solutions  of 
Sodium  Hydroxide  on  Cellulose.  W.  Vieweg  (Ber.}  1924,  57, 
[jB],  1917 — 1921). — Cellulose  was  immersed  in  aqueous-alcoholic 
solutions  of  sodium  hydroxide  containing  varying  amounts  of 
alkali  and  10,  35,  and  50%  of  alcohol;  the  quantity  of  sodium 
hydroxide  removed  by  the  cellulose  was  measured  by  titration  before 
and  after  immersion  of  the  sample.  The  curves  which  are  obtained 
do  not  indicate  the  existence  of  a  compound  of  cellulose  and  sodium 
hydroxide  stable  under  these  conditions.  The  influence  of  alcohol 
on  the  adsorption  of  alkali  hydroxide  by  cellulose  is  more  pro¬ 
nounced  in  concentrated  than  in  dilute  solutions  of  alkali,  whilst 
also  the  adsorption  is  greater  when  the  concentration  of  alcohol 
is  greater.  The  experiments  show  the  impossibility  of  isolating 
the  compound,  (C6H10O5)2,NaOH  (formed  from  its  components  in 
the  presence  of  water),  if  the  latter  is  washed  with  alcohol  (cf. 
Rassow  and  Wadewitz,  A.,  1924,  i,  374).  Repetition  of  previous 
experiments  (A.,  1907,  i,  893)  confirms  the  stability  of  the  com¬ 
pound  in  alkali  solutions  of  medium  strength;  the  breaks  in  the 
curves  which  indicate  the  formation  of  the  compound  occur  at 
different  concentrations  of  alkali  hydroxide  with  different  varieties 
of  cellulose.  H.  W. 

Ethers  of  Polysaccharides  with  Hydroxy-acids.  W.  Welt- 
zien  ( Biochem .  Z.,  1924,  150,  476). — A  correction  of  Chowdhury 
(cf.  A.,  1924,  i,  1029)  in  regard  to  citations  of  previous  work  on  the 
methylation  of  hydrocellulose.  J.  P. 

Strength  of  Trimethylamine  Oxide  and  Trimethylalkoxy- 
ammonium  Hydroxides  as  Bases.  Structure  of  Ammonium 
Compounds.  T.  D.  Stewart  and  S.  Maeser  ( J .  Amor.  Chem. 
Soc.,  1924,  46,  2583 — 2590).— The  hydrolysis  of  salts  of  trimethyl¬ 
amine  oxide  measured  colorimetrically  by  means  of  methyl- 
violet  and  methyl- orange  showed  that  this  base  has  a  dissociation 
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constant  of  about  4  x  10-10.  The  conductivities  of  solutions  of 
trimethylethoxyammonium  iodide,  trimethylmethoxyammonium 
iodide,  and  of  mixtures  of  these  with  sodium  hydroxide  showed 
that  the  trimethylalkoxyammonium  hydroxides  are  strong  bases. 
The  results  are  discussed  in  relation  to  the  Lewis  theory  of  atomic 
structure,  with  which  they  are  in  agreement.  Pure  trimethylethoxy¬ 
ammonium  iodide  decomposes  sharply  at  135 — 136°.  P.  G.  W. 

Catalytic  Action  of  Traces  of  Iron  on  the  Oxidation  of 
Cysteine  and  Glutathione.  D.  C.  Harrison  ( Biochem .  J.,  1924, 
18,  1009—1022). — The  rates  of  atmospheric  oxidation  of  both 
cysteine  and  glutathione  are  very  greatly  reduced  by  the  removal 
of  iron  impurities.  The  addition  of  very  minute  quantities  of 
iron  produces  a  marked  increase  on  the  rate  of  oxidation 
of  cysteine  and  glutathione  from  which  iron  has  previously 
been  removed.  Inhibition  by  hydrogen  cyanide  of  oxidation  of 
the  above  substances  is  due  to  interaction  of  the  latter  with  the 
catalytic  iron.  The  velocities  of  absorption  of  oxygen  in  the  case 
of  the  purified  compounds  alone  and  in  the  case  of  the  unpurified 
compounds  in  the  presence  of  cyanide  are  linear.  Iron  in  hsematin 
can  catalyse  these  oxidations.  S.  S.  Z. 

Preparation  of  (Iodo-)Esters  of  Carbamic  Acid  and  of 
Acylated  Carbamic  Acids  (Allophanic  Acid,  Acetylcarbamic 
Acid,  etc.).  Chinoin  Fabrik  Chemisch-pharmazeutischer 
Produkte  A.-G.  yon  Keresty  und  Wole  (D.R.-P.  387963 ;  from 
Chem.  Zentr.,  1924,  ii,  403). — The  corresponding  esters  of  chloro- 
alcohols  are  treated  with  a  metallic  iodide  preferably  in  presence 
of  a  suitable  solvent  such  as  acetone;  thus  fi-chloroethylurethane, 
m.  p.  76°  (from  p-chloroethyl  chloroformate  and  ammonia),  on 
heating  with  sodium  iodide  in  absolute  acetone  at  80 — 90°  affords 
$-iodoethylurethane,  m.  p.  93 — 94°.  «a' -Dichloroisopropylurethane, 

m.  p.  82°,  affords  «a'  -di-iodoisopropylurethane.  (3-Chloroethyl 
chloroformate  on  heating  with  carbamide  forms  $-chloroethyl 
allophanate,  m.  p.  181 — 182°,  which  affords  [i-iodoethyl  allophanate, 
m.  p.  192°,  on  heating  with  sodium  iodide  in  acetone.  fi-Chloro- 
ethylacetylur ethane,  m.  p.  76-5°  (from  0-chloroethylurethane  and 
acetyl  chloride),  gives  analogously  fi-iodoethylacetylur ethane,  m.  p. 
76°.  The  products  have  a  therapeutic  action,  especially  on  the 
nervous  system.  F.  A.  M. 

New  Hydroxamic  Acids  of  Hydroxy-  and  Alkoxy-fatty 
Acids.  L.  W.  Jones  and  D.  H.  Powers  ( J .  Amer.  Chem.  Soc., 
1924,  46,  2518 — 2533). — Hydroxyacethydroxamic  acid, 
OH-CH2-CO-NH-OH, 

m.  p.  85°,  was  obtained  by  the  action  of  hydroxylamine  on  ethyl 
glycollate.  The  acetyl  derivative,  m.  p.  64*5°,  the  benzoyl 
derivative,  m.  p.  160-4°,  and  their  silver  and  potassium  salts,  are 
described.  The  potassium  salt  of  the  benzoyl  derivative,  decomp. 
125°,  undergoes  rearrangement,  wrhen  heated  with  ethyl  or  isoamyl 
alcohol,  into  formaldehyde,  potassium  benzoate,  and  ethyl  or 
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tsoamyl  allophanate.  M ethoxy acethy dr oxamic  acid ,  m.  p.  85-5°, 
yields  an  acetyl  derivative,  m.  p.  82°,  and  a  benzoyl  derivative,  m.  p. 
84*5°,  the  potassium  salt  of  which  decomposes  at  100°  into  carbon 
dioxide,  potassium  benzoate,  formaldehyde,  and  methoxy  methyl  - 
carbimide,  a  lachrymatory  oil,  b.  p.  87-5°,  which  is  decomposed  by 
water  into  carbon  dioxide,  ammonia,  methyl  alcohol,  and  formalde¬ 
hyde,  and  polymerises  when  kept  to  a  white,  vitreous  solid. 
Ethoxy  acethy  dr  oxamic  acid,  m.  p.  74 — 76°,  its  acetyl  derivative, 
needles,  m.  p.  84°,  and  benzoyl  derivative,  m.  p.  156°,  are  described. 
The  potassium  salt  of  the  latter,  decomp.  115°,  is  decomposed  in 
boiling  water  with  formation  of  carbon  dioxide,  alcohol,  ammonia, 
formaldehyde,  and  potassium  benzoate.  Ethoxymethylcarbimide, 
a  lachrymatory  oil,  b.  p.  105 — 106°,  is  decomposed  by  water. 
Methyl  (3-methoxypropionate  (cf.  Purdie  and  Marshall,  T.,  1891, 
59,  474)  has  b.  p.  144 — 145°/760  mm. ;  $ -methoxy propionic  acid, 
b.  p.  126°/30  mm.,  and  $ -methoxy propionyl  chloride,  b.  p.  135 — 
136°/758  mm.,  were  also  prepared.  $-M  ethoxy propionhy dr  oxamic 
acid,  m.  p.  93 — 95°,  its  acetyl  derivative,  m.  p.  86°,  and 
benzoyl  derivative,  m.  p.  148°,  are  described.  The  potassium  salt 
of  the  latter,  decomp.  110°,  yields,  when  boiled  with  water,  $-meihoxy- 
ethylcarbimide,  b.  p.  123 — 124°,  which  was  also  obtained  by  the 
action  of  silver  cyanate  on  B -methoxy  ethyl  iodide  in  ether  at 
130°.  F.  G.  W. 

Abnormal  Reaction  of  Propylene  Chlorohydrin.  A.  Dewael 
(Bull.  Soc.  chim.  Belg.,  1924,  33,  504 — 507). — p-Chloropropyl 
alcohol,  b.  p.  133 — 134°/761  mm.,  obtained  as  a  by-product  in  the 
preparation  of  allyl  chloride  from  allyl  alcohol  and  hydrogen  chloride, 
is  converted  by  potassium  cyanide,  with  a  little  sodium  iodide, 
in  aqueous-alcoholic  solution  into  $-hydroxybutyronitrile  (yield 
60%),  b.  p.  214 — 215°,  0-9938,  together  with  the  two  crotono- 
nitriles  (cf.  Bruylants,  A.,  1922,  i,  817).  The  identity  of  the  cyano¬ 
hydrin  was  established  since  phosphorus  pentachloride  changed 
it  into  p-chlorobutyronitrile,  and  dehydration  with  phosphoric 
oxide  gave  crotononitrile.  The  cyanohydrin  with  sodium  hydroxide 
gave  crystals  of  its  sodium  derivative  (-f-H20),  and  with  sodium 
ethoxide  and  ethyl  iodide  gave  [3- ethoxy  butyronitrile.  F.  M.  H. 

Action  of  Organo-magnesium  Compounds  on  Nitriles. 
y-Ethoxybutyr onitrile .  R.  Breckpot  (Bull.  Soc.  chim.  Belg., 
1924,  33,  490 — 494). — y-Ethoxybutyronitrile,  b.  p.  180 — 182°/ 
744  mm.,  was  prepared  by  the  action  of  sodium  ethoxide  on  y-chloro- 
butyronitrile ;  by-products  were  identified  as  the  nitrile  and  amide 
of  trimethylenecarboxylic  acid.  By  the  action  of  magnesium  ethyl 
bromide  on  y-ethoxybutyronitrile,  gas  was  evolved;  the  product 
was  separated  into  three  fractions  :  (1)  b.  p.  185 — 200°,  forming  a 
semicar bazone,  m.  p.  87°,  probably  ethyl  y-ethoxypropyl  ketone 
or  the  ketimine,  (2)  b.  p.  206 — 208°/16  mm.,  df  0-9939,  n™  1-4971, 
was  concluded  to  be  a  dimeric  y-ethoxybutyronitrile, 
OEt*[CH2]3*C(:NH)*CH(CN)‘[CH2]2*OEt, 

(3)  b.  p.  225 — 230°,  was  not  identified. 


F.  M.  H 
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Action  of  Organo-magiiesium  Compounds  on  Nitriles. 
Ethyl  Cyanoformate.  P.  Bruylants  {Bull.  Acad.  roy.  Belg., 
1924,  [v],  10,  392 — 395;  cf.  A.,  1924,  i,  984). — The  action  of  mag¬ 
nesium  ethyl  bromide  on  ethyl  cyanoformate  proceeds  mainly  in 
accordance  with  the  equation  :  CN’C02Et-j- MgRX=MgX’CN-j- 
P*C02Et,  and  yields  finally  triethylcarbinol.  At  the  same  time, 
a  secondary  reaction  takes  place,  giving  y-hydroxy-y-ethylhexan- 
S-one  (cf.  Blaise  and  Maire,  A.,  1909,  i,  85),  b.  p.  189 — 191°  ( semi - 
carbazone,  m.  p.  175 — 177°).  T.  H.  P. 

Applications  of  Rontgen  Crystal  Analysis  to  Questions 
of  Structure  of  Organic  Compounds.  H.  Mark. — (See  i,  1). 

Structure  of  the  Benzene  Nucleus.  M.  Dominikiewicz 
( Rocznilci  Chemji,  1923,  3,  326 — 349). — An  attempt  is  made  to 
account  for  the  peculiar  properties  of  benzene  and  its  derivatives 
by  a  structural  formula  in  which  the  carbon  atoms  are  assumed  to 
be  mobile,  the  whole  structure  being  kept  together  by  the  mutual 
attraction  of  the  component  atoms.  It  is  assumed  that  true 
H  benzene  derivatives  possess  no  double  linkings  as 

^  such,  although  the  linkings  differ  from  those  in 

ordinary  saturated  compounds ;  in  the  appended 
a  i  diagram  two  valencies  of  one  atom  satisfy  one 

qLjj  valency  of  a  neighbouring  one,  and  this  accounts 
for  the  “aromatic”  character  of  the  compound, 
i  In  a  space  model,  the  carbon  atoms  are  represented 

by  the  usual  tetrahedra,  the  apex  of  one  touching 
the  edge  of  the  next  one  between  two  apices.  In  this  way,  the  six 
carbon  atoms  are  in  the  same  plane  in  accordance  with  stereo¬ 
chemical  requirements. 

The  entrance  of  substituents  which  are  capable  of  acting  as 
auxochromes  affects  the  character  of  the  nucleus,  its  saturated 
nature  being  less  pronounced  and  the  structure  being  more  prone 
to  tautomeric  change  ( e.g .,  quinonoid  change).  It  is  held  that 
in  these  cases  the  nucleus  assumes  a  bridged  or  Dewar  phase  with 
two  double  bonds ;  whilst  whenever  three  double  linkings  are 
produced  the  nucleus  immediately  reverts  to  the  original  structure. 
In  the  bridged  formula,  the  faces  of  the  tetrahedra  representing 
the  para  carbon  atoms  are  completely  in  contact,  also  those  of 
the  ortho  and  meta  carbon  atoms  on  each  side,  so  that  there  is  no 
longer  a  ring. 

The  molecule  is,  moreover,  assumed  to  be  rotating  about  an 
axis  passing  through  the  two  para  carbons  ;  this  is  the  case  whether 
the  ring  is  in  its  original  “  benzenoid  ”  or  the  modified  “  D  ” 
condition.  The  frequent  occurrence  of  ^-substituted  derivatives 
is  held  to  support  this  assumption,  because  the  para  position  is 
stationary  and  thus  more  readily  attacked ;  this  accounts  for 
the  formation  of  1  : 4-dihydro  derivatives  on  hydrogenation, 
quinones  from  phenols,  etc.  The  nucleus  in  the  quinonoid  con¬ 
dition  has  again  a  different  structure,  the  tetrahedra  representing 
the  para  atoms  being  in  contact  along  one  edge,  whilst  the  other 
atoms  retain  the  position  they  occupied  in  the  “D”  condition; 
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this  explains  the  ready  passage  from  phenols  to  quinones  and 
vice  versa.  A  similar  arrangement  also  applies  to  the  ortho- 
quinonoid  condition. 

The  structures  of  naphthalene  and  anthracene  are  discussed 
from  the  point  of  view  of  the  theory,  but  it  is  impossible  to  sum¬ 
marise  briefly  the  author’s  arguments.  G.  A.  ft.  K. 

Photochemical  Action  of  Iodine  on  Moist  p-Chlorotoluene . 

0.  Silberrad  (J.  Chem.  Soc.,  1924,  125,  2196 — 2197). — A  mixture 
of  jnchlorotoluene  (100  g.),  water  (75  g.),  and  iodine  (OT  g.)  exposed 
to  sunlight  for  a  period  of  2  years  yielded,  on  distillation,  85*5  g. 
of  unaltered  p-chlorotoluene,  together  with  the  following  products  : 
toluene,  T86  g. ;  p-chlorobenzoie  acid,  T35  g. ;  5-4  :  4'-dichloro- 
diphenylethane,  0-2  g. ;  hydrogen  chloride,  0-82  g.  The  following 
equations  indicate  the  course  of  the  reactions  :  (i)  C  6H  4C 1  •  CH  3  -f  1 2 = 
C6H4C1-CH2I+HI ;  (ii)  2C6H4C1-CH2I=C6H4C1-CH2-CH2-C6H4C1+ 
I2 ;  (iii)  C6H4Cl-CH2I+4I+2H20=C6H4CfC02H+5HI;  (iv) 
C6H4Cl*CH3+2HI=C6H5*CH3-f I2+HC1.  A.  C. 

Reactions  of  the  Unsymmetrical  Trinitrotoluenes.  0.  L. 

Brady,  S.  W.  Hewetson,  and  L.  Klein  (J.  Chem.  Soc., 
1924,  125,  2400 — 2404). — Aqueous  sodium  sulphite  readily  acts 
on  the  unsymmetrical  trinitrotoluenes,  giving  sodium  dinitro- 
toluenesulphonates,  which  are  converted  by  methylamine  into 
dinitromethyltoluidines,  whence  the  sulphonic  acid  group  can 
be  located.  Thus  2:3:4-,  3:4:6-,  3:4:5-,  and  2:3:5- 
trinitrotoluenes  yield,  respectively,  sodium  2  : 4-dijiitrotoluene- 

3- sulphonate,  4  :  G-dinitrotoluene-3-sulphonate,  3  :  5 -dinitrotoluene- 

4- sulphonate,  and  3  : 5-dinitrotoluene-2-sulphonate.  On  heating 
with  crystalline  sodium  acetate,  the  trinitrotoluenes  give,  re¬ 
spectively,  2  :  4-dinitro-m-cresol,  4  :  6-dinitro-m-cresol,  m.  p.  73°, 

3  :  5-dinitro-p-cresol,  and  3  :  5-dinitro-o-cresol.  The  trinitro¬ 

toluenes  react  with  toluidine  or  naphthylamine  in  hot  alcoholic 
solution  :  2:3:  4-trinitrotoluene  with  ra-toluidine  and  (3-naphthyl- 
amine  forms  2  :  Q-dinitrodi-m-tolylamine,  m.  p.  110°,  and  2  :  G-di- 
nitro-m-tolyl- fi-naphthylamine,  m.  p.  166°.  3:4:  6-Trinitrotoluene 

with  m-  and  o-toluidine  and  a-  and  (3-naphthylamine  forms  4  :  G-di- 
nitrodi-m-tolylamine,  m.  p.  135°;  4  :  Q-dinitro-m-tolyl-o-tolylamine, 
m.  p.  99°;  4  :  6-dinitro-m-tolyl-cc-naphthylamine,  m.  p.  182°; 

4  :  6-dinitro-m-tolyl-$-naphthylamine,  m.  p.  211°.  2:3:  5-Trinitro¬ 

toluene  with  o-toluidine  forms  4  :  Q-dinitrodi-o- to lylamine ,  m.  p. 
109°.  2  :  4  :  6  :  2'  :  4'  :  &-Hexanitrodi-m.-tolylamine,  m.  p.  60°,  is 

produced  in  20%  yield  on  warming  4  :  6-dinitrcdi-m-tolylamine 
with  nitric  acid,  but  the  2  :  6-dinitro  compound  gives  only  a  trace 
of  it.  Phenyl-2  :  6-dinitro-m-tolylamine  is  reduced  by  ammonium 
sulphide  to  phenyl- 2(6  1)-nitro-Q(2  ? ) - amino-m - tolylarnine,  m.  p.  139°, 
which  on  diazotisation  yields  7 -nitro- 1  -phenyl-^ov  Q)-methyl- 
1:2:  3 -benztriazole,  m.  p.  147° ;  this  is  not  converted  by  heat  into 
the  nitromethylcarbazole.  [Gf.  B.,  Jan.  23.]  F.  M.  H. 

Polarity  Effects  in  the  Isomeric  w-Bromoxylenes  and 
Isomeric  Iodotoluenes.  J.  B.  Shoesmith  and  R.  H.  Slater 
(•/.  Chem.  Soc.,  1924,  125,  2278 — 2283). — According  to  the  theory 
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of  induced  alternate  polarities  (cf.  T.,  1922,  121,  1392 ;  1923, 
123,  2838 ;  A.,  1924,  i,  842),  the  order  of  ease  of  hydrolysis  of  the 
isomeric  w-bromoxylenes  should  be  p  and  o>m,  and  of  reduction 
by  hydrogen  iodide  m>o  and  p,  whilst  the  order  of  reduction  of 
the  iodotoluenes  should  be  o  and  p>m.  These  predictions  are 
confirmed  experimentally.  The  complete  order  of  hydrolysis  of 
the  w-bromo  xylenes  is  found  to  be  p>o>m,  whilst  all  are  more 
easily  hydrolysed  than  benzyl  bromide,  and  w-bromo-p-xylene 
more  readily  than  w-iodo-p- xylene.  The  order  of  reduction  is 
m>o>p,  with  the  unsubstituted  compound  intermediate  between 
o  and  p,  and  the  order  of  ease  of  reduction  of  the  iodotoluenes  is 
o>p>m.  F.  M.  H. 

Molecular  Coefficients  of  Refraction.  F.  Eisenlohr  and 
L.  Schulz  ( Ber .,  1924,  57,  [. B ],  1808—1820;  cf.  A.,  1920,  ii,  717; 
1921,  ii,  229). — In  consequence  of  the  recent  criticisms  of  the 
authors’  work  by  von  Auwers  and  Kolligs  (A.,  1922,  ii,  174;  1923, 
i,  99),  the  optical  constants  of  a  large  series  of  benzenoid  hydro¬ 
carbons  have  been  redetermined.  The  decomposition  of  well- 
defined  semicarbazones  of  aldehydes  and  ketones  by  sodium  ethoxide 
yields  the  “  standard  ”  hydrocarbons  with  which  the  constants  of 
the  substances  prepared  by  the  reduction  of  the  requisite  styrenes 
by  Paal’s  method  and  by  sodium  and  alcohol  are  compared.  Hydro¬ 
carbons  prepared  by  Clemmensen’s  process  are  generally  unsatis¬ 
factory  ;  Fittig’s  method  frequently,  but  not  invariably,  yields 
homogeneous  products.  Examination  of  the  data  thus  obtained 
confirms  the  validity  of  the  regularities  observed  previously  ( loc .  cit.) 
with  the  simpler  hydrocarbons  and  establishes  the  possibility  of 
calculating  the  index  of  refraction  of  any  benzenoid  hydrocarbon 
when  the  influences  of  substitution  are  taken  into  account  as 
described  previously. 

The  following  data  are  recorded  for  “  standard  ”  hydrocarbons  : 
ethylbenzene,  b.  p.  135 — 136°,  dfvnc-  0-8667,  nfle  1-49477 ;  w-heptyl- 
benzene,  b.  p.  145-0 — 145*2°,  dfvac ■  0-8604,  nfle  1-48640;  w-octyl- 
benzene,  b.  p.  264 — 265°,  dftac-  0-8583,  %hc  1-48534;  cetylbenzene 
(prepared  by  Fittig’s  method),  b.  p.  235 — 237°/16  mm.,  ri^6  1-47986 ; 
o-ethyltoluene,  b.  p.  163-7— 163-9°/753  mm.,  df"ac-  0-8747,  nfe 
1-50219;  ra-ethyltoluene,  b.  p.  159-2 — 159-8°,  dfvac-  0-8615,  nfje 
1-49654;  ^-ethyltoluene,  b.  p.  159-5 — 160°/763  mm.,  dfmr-  0-8584, 
nf°!e  1-49483;  o-propyltoluene,  b.  p.  180-5 — 181-5°,  dftnr-  0-8740, 
w-Ht,  1-49909;  m-propyltoluene,  b.  p.  176-5—177-5°,  df  v'r-  0-8625, 
WjJe  1-49398;  £>-propyltoluene,  b.  p.  179-5 — 180°,  dfr,'r-  0-8570, 
»2H#e  1-49197 ;  o-isopropyltoluene,  b.  p.  174-5 — 175-5°,  d'f • 

0-8741,  ri§e  1-49862;  ra-isopropyltoluene,  b.  p.  174-5 — 175-5°, 
dfvac-  0-86193,  n‘fle  1-49396;  ^-isopropyltoluene,  b.  p.  176-0 — 
176-5°/762  mm.,  dfvae-  0-8580;  nfje  1-49141,  o-heptyltoluene, 
b.  p.  263 — 263-2°,  dfvac-  0-8717,  nf°e  1-49521 ;  m- hepty ltolnene , 
b.  p.  260-0 — 260-8°,  d'f mc-  0-8615,  nfUi  1-49140;  j9-heptyl toluene, 
b.  p.  265-0 — 265-2°,  dfvac-  0-8560,  rif}e  1-48968.  Physical  constants 
are  recorded  for  the  following  hydrocarbons  prepared  by  hydro¬ 
genation  of  the  requisite  styrenes  :  o-ethyltoluene,  p-ethyltoluene, 
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o-propyltoluene  and  o-,  m-,  and  p-isopropyltoluenes.  The  values 
for  w®,  w®,  and  to®,  are  also  recorded.  H.  W. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  I.  E.  de  B.  Barnett  and  M.  A.  Matthews  (Bee.  trav. 
chim.,  1924,  43,  530 — 541). — The  decomposition  of  additive  com¬ 
pounds  formed  between  chloroanthracenes  and  bromine  or  nitric 
acid  by  combination  with  the  meso-carbon  atoms  has  been  studied. 
The  presence  of  nuclear  chlorine  atoms  favours  loss  of  bromine 
instead  of  hydrogen  bromide  from  the  chloroanthracene  9  :  10-di¬ 
bromide  when  the  “  bridge  ”  is  re-established  (cf.  T.,  1921,  119, 
901).  An  explanation  based  on  geometrical  isomerism  is  elaborated 
(cf.  A.,  1924,  i,  1292). 

1 -Chloroanthracene  combines  with  bromine  in  carbon  tetra¬ 
chloride,  giving  its  dibromide,  which  when  boiled  with  xylene,  gives 
1 -chloroanthracene  and  l-chloro-9(or  10)-bromoanthracene,  m.  p. 
150°  (cf.  Fischer  and  Ziegler,  A.,  1912,  i,  754);  with  cold  pyridine 
1- chloroanthracene  dibromide  gives  l-chloro-9  : 10 -dihydroanthra- 
quinyl-9  :  10 -dipyridinium  dibromide ,  turning  yellow  at  135 — 140°, 
m.  p.  150°.  2-Chloroanthracene,  m.  p.  223°,  forms  an  unstable 
dibromide,  yielding  2-chloro-9  :  10 -dihydroanthraquinyl-9  :  10 -di¬ 
pyridinium  dibromide,  turning  yellow  at  165°,  m.  p.  180°.  The 
dibromide  of  1  : 5-dichloroanthracene  is  converted  by  boiling 
xylene  into  1  :  5-dichloroanthracene  and  by  pyridine  at  40°  into 
its  dipyridinium  salt,  decomp.  195°,  which  with  ammonia  forms 
1  :  5 -dichloroanthranylpyridinium  bromide,  unmelted  at  325°.  The 
dibromide  of  1  :  8-dichloroanthracene  is  changed  by  boiling  xylene 
into  a  compound  of  indefinite  m.  p.  and  by  pyridine  into  its 
dipyridinium  salt  (unstable). 

Nitric  acid  forms  additive  compounds  with  the  chloroanthracenes 
in  boiling  acetic  acid  solution.  The  product  from  1  -chloroanthracene 
was  converted  by  pyridine  into  \-chloro-9(ov  10) -nitroanthracene, 
m.  p.  196°.  Similarly,  2-chloro-9(ox  10) -nitroanthracene,  m.  p.  185°, 
was  prepared  and  1  :  5-dichloro-9-nitroanthracene,  m.  p.  208°  (from 
an  additive  compound,  m.  p.  201°).  From  1  :  8-dichloroanthracene 
there  was  isolated  1  : 8-dichloro-9(ov  10) -nitrodihydroanthranol, 
m.  p.  201°;  heating  this  with  hydriodic  and  acetic  acids  removed 
nitric  acid,  leaving  1  :  8-dichloroanthracene ;  with  cold  pyridine, 
by  loss  of  water,  1  :  8-dichloro- 9(or  10 )- nitroanthracene,  m.  p.  203°, 
was  formed  but  12*6%  of  the  additive  compound  had  lost  nitrous 
acid  to  re-establish  the  bridge. 

Reduction  of  1  :  5-dichloroanthraquinone  with  zinc  dust  and 
more  dilute  ammonia  than  that  used  by  Liebermann  and  Beudet 
(A.,  1914,  i,  514)  gave  a  eutectic  mixture,  m.  p.  202°,  of  the  quinone 
with  1  :  5-dichloroanthracene.  Once  only,  1  : 5-dichloro-9 -hydroxy- 
anthrone,  turning  yellow  at  190°,  m.  p.  196 — 197°,  was  produced. 

F.  M.  H. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  H.  J.  Prins  (Bee.  trav.  chim.,  1924,  43,  685 — 686; 
cf.  A.,  1924,  i,  1292,  also  preceding  abstract). — Barnett  and  his 
collaborators  have  tried  to  prove  the  suggestion  of  Holleman 
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concerning  this  problem  by  contesting,  in  the  first  place,  the  validity 
of  van  der  Linden’s  objection.  Whether  this  is  possible  is  shown 
on  several  grounds  to  be  doubtful.  W.  E.  E. 

Synthesis  of  9-Methylphenanthrene.  A.  Windaus,  H. 
Jensen,  and  A.  Schramme  ( Ber .,  1924,  57,  [5],  1875 — 1877). — 
Acetophenone  condenses  with  oxindole  in  the  presence  of  piperidine 

n  tt 

at  180°  to  give  3-cc-phenylethylideneoxindole,  NH<Cqq_£>C  !  CPhMe, 

m.  p.  193 — 194°,  which  is  hydrogenated  with  considerable  difficulty 
to  (x-phenylethyloxindole,  m.  p.  130°.  The  latter  compound  is 
converted  by  the  method  of  Windaus  and  Eickel  (this  vol.,  i, 
32)  into  9-methyl-9  :  10-dihydrophenanthrene-10-carboxylic  acid, 
m.  p.  190°;  methyl  ester,  m.  p.  64°.  The  latter  compound  is  trans¬ 
formed  through  the  hydrazide,  azide,  and  urethane  (which  have 
not  been  isolated)  into  9-methylphenanthrene  ( picrate ,  m.  p.  152 — 
153°).  The  hydrocarbon  appears  to  be  identical  with  that  obtained 
by  Windaus  (A.,  1924,  i,  1090)  from  colchicine,  but  an  exhaustive 
comparison  of  the  two  products  was  not  possible  on  account  of  the 
small  amount  of  available  material.  H.  W. 

Polymerides  of  Indene.  H.  Stobbe  and  E.  Farber  (Ber., 
1924,  57,  [£],  1838— 1851).— Di-indene,  b.  p.  235— 245°/16  mm., 
m.  p.  51°  (cf.  Weissgerber,  A.,  1911,  i,  623),  is  obtained  by  the 
action  of  glacial  acetic,  phosphoric,  dilute  sulphuric,  or  hydrochloric 
acid  on  indene ;  the  reaction  is  not  due  entirely  to  hydrogen  ions, 
since  it  is  also  effected  by  solutions  of  aluminium  or  zinc  chloride. 
It  is  converted  by  recrystallisation  from  slightly  aqueous  acetic 
acid  or  alcohol  into  a  substance,  m.  p.  57 — 58° ;  it  is  uncertain 
whether  this  material  is  an  isomeride  of  that  of  lower  melting  point 
or  a  more  homogeneous  product.  Contrary  to  the  observations  of 
Weissgerber,  di-indene  (m.  p.  57 — 58°)  is  an  unsaturated  substance, 
since  it  combines  with  bromine  without  loss  of  hydrogen  bromide 
to  yield  a  dibromide,  C18H16Br2,  m.  p.  120 — 121°,  which  loses  the 
halogen  completely  when  distilled  under  diminished  pressure  or 
in  the  presence  of  alkali,  whilst  it  is  oxidised  by  chromic  acid  to 
a-hydrindone.  Di-indene  must  therefore  contain  a  hydrindene 
nucleus  substituted  in  the  a-position.  Since  the  absorption  spectrum 
of  the  compound  does  not  resemble  that  of  stilbene,  the  consti¬ 
tution  CH2<^^g4^>CIC<C^|^5^>CH2  is  excluded,  and  the  choice 

rests  between  CH2<CQ^'f^CH’C,^Q|^f^>CH2  and 

ch2<^|^£X;h-c<™>c6h4. 

Di-indene  is  reduced  by  sodium  and  alcohol  to  dihydrodi -indene, 
b.  p.  225 — 226°/20  mm.,  239 — 241°/50  mm.  It  is  polymerised  by 
concentrated  sulphuric  acid  or  hydrogen  bromide  to  amorphous, 
saturated  substances  of  varying  melting  point. 

A  saturated  di-indene,  X??4  Att  Att  A^tr  >  m-  P- 116°  (cf.  Zschoch, 
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Diss.,  Leipzig,  1921),  is  obtained  by  the  reduction  of  truxone  by 
Clemmensen’s  method ;  the  constitution  assigned  to  it  has  been 
put  forward  by  Weissgerber  for  di-indene. 

Indene  is  converted  by  sulphuric  acid  (95%)  or  more  slowly  by 
the  chlorides  of  aluminium,  calcium,  or  zinc  into  polymerides  which, 
in  spite  of  varying  complexity,  (C9H8)16  to  (C9H8)22,  and  differing 
m.  p.,  220 — 280°,  are  considered  sufficiently  characteristic  to  be 
grouped  together  under  the  name  “  metaindene The  material 
is  scarcely  affected  when  heated  at  200°  under  atmospheric  pressure, 
but  largely  decomposed  in  sealed  tubes  at  this  temperature.  At 
350°,  depolymerisation  occurs  with  production  of  indene  and 
di-indene. 

As  judged  by  the  increase  in  the  refractive  index  of  the  product, 
the  photopolymerisation  of  pure  indene  in  an  atmosphere  of  nitrogen 
follows  a  normal,  non-autocatalytic  course,  which  is  preceded  by 
an  induction  period.  After  exposure  to  sunlight  during  a  year, 
small  amounts  of  the  polymerides,  (C9H8)8  and  (C9H8)16,  are  pro¬ 
duced,  the  latter  being  identical  with  metaindene.  If  a  trace  of 
air  is  present  in  the  nitrogen,  similar  polymerides  are  formed  in 
greater  quantity,  whilst  in  the  presence  of  air  indene  rapidly  becomes 
yellow  and  deposits  crystals. 

Indene  undergoes  little  change  when  heated  at  115 — 118°  in  the 
dark  in  an  atmosphere  of  nitrogen,  whereas  at  190 — 200°  it  is 
transformed  after  96  hours  into  a  colophony- like  mass  which  con¬ 
tains  little  unchanged  indene,  some  truxene,  and  mainly  a  mixture 
of  polymerides  including  the  substances  (C9H8)8  and  (C9H8)12. 
It  is  therefore  not  so  highly  polymerised  in  the  dark  at  200°  as  in 
the  light  at  20°  or  by  concentrated  sulphuric  acid.  The  formation 
of  paraindene,  ( ?)(C9H8)4  (cf.  Weger  and  Billmann,  A.,  1903, 
i,  332),  could  not  be  established. 

Indene  is  converted  by  a  solution  of  iodine  in  aqueous  potassium 
iodide  (cf.  Meyer,  A.,  1912,  i,  525)  into  polymerides  of  high  mole¬ 
cular  weight ;  partial  iodination  also  occurs.  The  isolation  of 
iodododecaindene,  C108H95I,  m.  p.  200 — 210°  (decomp.),  is  described  ; 
the  halogen  is  very  firmly  retained. 

The  action  of  sunlight  on  solutions  of  indene  and  iodine  in  benzene 
leads  to  the  formation  of  resins  containing  iodine  and,  possibly, 
indene  di-iodide.  H.  W. 

Preparation  of  Triphenylmethane  and  the  Action  of  Heat 
on  the  Ethers  and  Esters  Derived  from  Triphenylcarbinol. 

J.  F.  Norris  and  R.  C.  Young  (J.  Amer.  Chem.  Soc.,  1924,  46, 
2580 — 2583). — Triphenylmethyl  chloride  is  converted  into  tri¬ 
phenylmethane  by  n- butyl  ether  and  by  alcohol  in  presence  of 
aluminium  chloride.  Triphenylmethane  is  also  formed  by  the 
action  of  aluminium  chloride  on  triphenylcarbinol,  or  on  triphenyl¬ 
methyl  ethyl  ether,  in  ethereal  solution.  In  carbon  disulphide 
solution,  aluminium  chloride  converts  triphenylmethyl  ethyl  ether 
into  triphenylmethyl  chloride.  Triphenylmethyl  ethyl  ether  decom¬ 
poses  at  300°  into  triphenylmethane  and  acetaldehyde ;  the  iso¬ 
propyl  ether  yields  similarly  triphenylmethane  and  acetone,  and 
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the  w- butyl  ether  yields  triphenylmethane  and  butaldehyde. 
Benzophenone  is  obtained  by  the  action  of  aluminium  chloride  on 
dichlorodiphenylmethane  in  ether.  A  method  is  described  by  which 
triphenylmethane  can  be  prepared  simply  from  carbon  tetrachloride, 
benzene,  ether,  and  aluminium  chloride,  in  64%  of  the  theoretical 
yield.  F.  G.  W. 

Preparation  of  Perylene.  Compagnie  Nationale  de 
Matures  Colorantes  et  de  Prodtjits  Chimiques  (Brit.  Pat. 
208721). — Perylene  is  obtained  by  distilling  a  mixture  of  (3-di- 
nap  hthol,  or  its  phosphoric  or  chlorophosphoric  esters,  with  a 
metallic  salt  ( e.g .,  zinc  chloride,  ferric  or  ferrous  chloride)  and  a 
metallic  reducing  agent  {e.g.,  zinc  dust  or  reduced  iron).  The 
reaction  may  take  place  in  the  presence  of  water  vapour  (in  the 
case  of  [3-dinaphthol  itself)  or  of  an  inert  or  a  reducing  gas  {e.g., 
hydrogen).  W.  T.  K.  B. 

Action  of  Nitrosobenzene  on  o-Nitroaniline.  G.  Charrier 
and  A.  Beretta  {Atti  H.  Accad.  Lincei,  1924,  [v],  33,  ii,  170 — 
173). — The  action  of  nitrosobenzene  on  either  m-  or  p-nitroaniline 
results  in  the  formation  of  the  corresponding  nitroazo  compound 
(cf.  A.,  1913,  i,  1111)  :  N02-C6H4-NH2+N0-Ph  — > 

N02*C6H4*NH*NPh*0H  — >  N02-C6H4*N:NHPh-0H. 

With  o-nitroamline,  however,  the  action  of  nitrosobenzene  yields 
o-nitro-p'-nitrosodiphenylamine.  This  may  be  the  result  of  de¬ 
hydrogenation  by  the  excess  of  nitrosobenzene,  but  may  be  due  to 
the  fact  that  the  initial  additive  compound  undergoes  parasemidinic 
transposition  of  the  •NPh’OH  group,  with  loss  of  hydrogen : 
N02-C6H4-NH-NPh-0H  — >  NOa-Ce^-NICeH^NOH.  In  view  of 
its  intense  colour  and  its  solubility  in  alkali  solution,  the  product 
is  probably  the  oximino  derivative.  Oxidation  by  means  of 
hydrogen  peroxide  in  acetic  acid  solution  converts  it  completely 
into  op'-dinitrodiphenylamine,  whilst  the  action  of  nitric  acid  on 
it  gives  opp' -trinitrodiphenylamine,  which  is  obtainable  also  by 
transposition  of  the  corresponding  nitrosoamine. 

o-Nitro-p'-  ni  Iroso  diphe  nylami  n  e  {o-nitrophenylimino-p-benzoquin- 
onemonoxime)  forms  silky,  garnet-red  needles,  m.  p.  175°. 

T.  H.  P. 

Derivatives  of  Aniline  Disulphoxide.  C.  M.  Bere  and  S. 
Smiles  {J.  Chem.  Soc.,  1924,  125,  2359—2363;  cf.  A.,  1924,  i,  275). 
— Acetanilide-'p-sul'phinic  acid,  m.  p.  180°  (decomp.),  is  reduced  by 
dilute  hydrogen  iodide  in  presence  of  sulphurous  acid  to  di-p- 
acetamidophenyl  disulphoxide  (yield  90%) ;  the  colourless  crystals, 
m.  p.  218 — 219°  (decomp.),  obtained  from  acetic  acid,  retain 
solvent,  but,  after  drying  at  130°  melt  at  235°  (cf.  Hinsberg,  A., 
1909,  i,  374).  The  disulphoxide  is  phototropic,  becoming  yellow 
in  the  light  and  fading  in  the  dark.  On  reduction,  it  yields  (3-di-p- 
acetamidophenyl  disulphide,  m.  p.  182°,  which  could  not  be  con¬ 
verted  into  the  a-form  (cf.  Hinsberg,  loc.  cit.),  whilst  with  p-acet- 
amidophenyl  mercaptan  it  gives  the  disulphide  and  acetanilide- 
p-sulphinic  acid ;  on  hydrolysis,  it  forms  di-p-aminophenyl  disulph- 
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oxide  in  80%  yield,  m.  p.  175°  (decomp.);  its  colour  is  yellow, 
deepening  in  the  light. 

5  :  o' -Diacetamido-2  :  2' -ditolyl  disulphoxide,  m.  p.  180°,  and 
4  :  4' -dihydroxy -3  :  3 ' -dicarboxy diphenyl  disulphoxide,  m.  p.  206 — 
208°  (decomp.),  are  colourless  and  unaffected  by  light.  Benz- 
anilide-p-sulphonyl  chloride  is  obtained  in  90%  yield  from  benz- 
anilide  and  chlorosulphonic  acid  and  is  reduced  to  benzanilide- 
p-sulphinic  acid,  m.  p.  206°  (decomp.),  which  is  reduced  further  to 
di-p-benzamidophenyl  disulphoxide,  decomp.  220° ;  this  is  colourless, 
slowly  becoming  yellow  in  the  light.  F.  M.  H. 

Chlorination  of  p-Xylidine,  and  certain  New  Azo  Dyes. 

A.  S.  Wheeler  and  M.  Morse  ( J .  Amer.  Chem.  Soc.,  1924,  46, 
2572 — 2576). — 5-Chloroaceto-p-2-xylidide,  m.  p.  176°  (cf.  Kluge, 
A.,  1885,  1208),  was  prepared  by  the  action  of  chlorine  on  aceto-p- 
xylidide  in  glacial  acetic  acid  at  16°.  Further  action  of  chlorine 
yields  a  dichloroaceto-p-2-xylidide,  m.  p.  167°.  5-Chloro-p-2-xylidine 
hydrochloride  forms  white,  silky  needles,  which  sublime  when  heated. 
Dyes  obtained  by  coupling  diazotised  5-chloro-p-xylidine  with 
phenol  (brownish-yellow,  m.  p.  223°),  resorcinol  (orange-red,  m.  p. 
200 — 220°),  thymol  (dull  brown,  m.  p.  290°),  a-naphthol  (dark  red, 
m.  p.  163 — 164°),  p-naphthol  (scarlet-red,  m.  p.  165°),  2-naphthol- 
6-sulphonic  acid  (red,  m.  p.  above  360°),  1 -naphthol-5-sulphonic 
acid  (brownish-red,  m.  p.  above  360°),  and  1  : 8-dihydroxy- 
naphthalene-3  :  6-disulphonic  acid  (purplish-red,  m.  p.  above  360°) 
are  described.  F.  G.  W. 

Resolution  of  dl-Diphenylpropylenediamine  and  dl-1  : 4- 
Diphenyl-2-methylpiperazine.  F.  B.  Kipping  and  W.  J.  Pope 
(J.  Chem.  Soc.,  1924,  125,  2396 — 2399). — From  the  d-camphor- 
(3-sulphonate  of  dZ-diphenylpropylenediamine, 
NHPh-CH2-CHMe-NHPh, 

m.  p.  28 — 29°  (cf.  Trapesonzjanz,  A.,  1893,  i,  79),  was  isolated 
1  -diphenylpropylenediamine  d-camphor-^-sulphonate,  m.  p.  173°, 
OlHggreen  +22-7°,  giving  the  1  -base,  m.  p.  44 — 45°,  [a]fjggreen  —23-7°; 
the  base  from  the  residues  was  converted  into  the  1  -camphor-$-sul- 
phonate  and  the  d -base  thus  isolated,  m.  p.  44 — 45°,  [«]]%  green  +24*4° ; 
the  rotatory  powers  of  the  enantiomorphs  diminish  considerably 
with  increasing  concentration.  From  the  different  bases  were 
prepared  :  d-  and  1  -diacetyldiphenylpropylenediamine,  m.  p.  101 — 
102°,  [a]jig  green  +142°  and  —138°;  dl - dib enzoyldiphenylpropylene- 
diamine,  m.  p.  140 — 141°,  d-  and  1  -dibenzoyl  derivatives,  m.  p.  144°, 
[a]gg  green  —218°  and  +221°;  dl-benzenesulphonyldiphenylpropylene - 
diamine,  m.  p.  151 — 152°  (hydrochloride,  m.  p.  212 — 213°),  d-  and 
1  -benzenesulphonyl  derivatives,  m.  p.  161 — 162°  ( hydrochloride ,  m.  p. 
228°),  [a]gg  green  -39*6°  and  +38-9°. 

dl- 1  :  4-Diphenyl-2-methylpiperazine,  m.  p.  102 — 103°,  was  pre¬ 
pared  by  Trapesonzj anz’s  method  (loc.  cit.)  and  the  d-  and  1  -iso- 
merides,  m.  p.  96°,  similarly;  their  rotations,  [a]gg green  —25*2° 
and  +24-5°,  are  of  opposite  sign  to  those  of  the  parent  diphenyl- 
propylenediamines.  That  no  racemisation  occurs  during  formation 
of  the  piperazines  was  proved  by  resolution  of  the  dZ- piperazine, 
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when  from  1-1  :  4c-diphenyl-2-methylpipera>zine  d -camphor- $-sul- 
phonate,  m.  p.  175°,  [a]^g  green  +32-9°,  the  liberated  base  gave 
[aJSg  green  +24-95°.  The  rotations  measured  are  in  alcoholic 
solution.  F.  M.  H. 

Action  of  Organo-magnesium  Compounds  on  Nitriles. 
a-Aminonitriles.  A.  Christiaen  {Bull.  Soc.  chim.  Belg.,  1924, 
33,  483 — 490). — Organo-magnesium  compounds  replace  the  cyano 
group  of  a-piperidino-a-phenylacetonitrile  by  alkyl,  and  with 
anilinophenylaceto nitrile  form  a+dianilino-a(^diphenylethane,  re¬ 
actions  analogous  to  those  described  by  Bruylants  (A.,  1924,  i,  984). 
Under  certain  conditions,  hydrogen  cyanide  is  eliminated  from  the 
nitrile  molecule. 

Piperidinophenylacetonitrile  was  prepared  by  the  action  of 
potassium  cyanide  and  benzaldehyde  on  piperidine  hydrochloride 
(cf.  A.,  1904,  i,  989).  With  magnesium  ethyl  bromide,  it  gives 
a-piperidino-tx-phenyl-n-propane  (yield  80%),  b.  p.  134°/12  mm., 
268°/761  mm. ;  df  0-9544 ;  hydrochloride ,  m.  p.  179°.  With 
magnesium  phenyl  bromide,  it  gives  piper idinodiphenylmethane, 
m.  p.  75°,  b.  p.  175 — 190°/15  mm.,  purified  through  its  hydro¬ 
chloride,  m.  p.  249 — 250°.  With  magnesium  benzyl  bromide,  it 
forms  piperidinophenylbenzylmethane  (yield  60%),  b.  p.  198 — 200°/ 
18  mm. ;  hydrochloride,  m.  p.  120°. 

Anilinophenylacetonitrile,  m.  p.  85°,  was  prepared  (yield  60%) 
by  interaction  of  benzaldehyde,  sodium  hydrogen  sulphite,  aniline, 
and  potassium  cyanide  (equimolecular  quantities)  in  concentrated 
solution.  The  action  of  magnesium  ethyl  bromide  or  of  magnesium 
phenyl  bromide  gives  two  products,  s-dianilinodiphenylethane, 
m.  p.  139°,  b.  p.  185— 200°/18  mm.  (cf.  A.,  1908,  i,  259),  in  25—30% 
of  the  theoretical  yield,  and  benzylideneaniline.  F.  M.  H. 

Action  of  Nitrous  Acid  on  o-  and  p-Phenolsulphonic  Acids. 

W.  Ro dio now  and  W.  Matweew. — (See  i,  83.) 

Action  of  Sodium  on  the  Acetates  of  o-  and  p- Cresol.  R.  I.  E. 

Hall  {J.  Chem.  Soc.,  1924,  125,  2266— 2268).— The  action  of 
sodium  on  o-  and  p-tolyl  acetates  is  analogous  to  that  on  phenyl 
acetate  (cf.  Perkin  and  Hodgkinson,  T.,  1880,  37,  487 ;  Perkin, 
T.,  1921,  119,  1284).  Thus  from  o-tolyl  acetate  there  are  obtained 
2  :  8-dimethylchromone,  b.  p.  170 — 185°/12  mm.,  m.  p.  110°; 
l-hydroxy-3  :  5-dimethylxanthone,  b.  p.  225 — 228°/10  mm.,  m.  p. 
145° ;  a  little  o- hydroxy to luic  acid,  and  acetone,  ethyl  acetate,  acetic 
acid,  and  o-cresol.  p-Tolyl  acetate  yields  2  :  6 -dimethylchromone, 
b.  p.  155 — 160°/10  mm.,  m.  p.  101-5°,  and  l-hydroxy-3  :  7-dimethyl- 
xanthone,  b.  p.  215 — 220°/12  mm.,  m.  p.  165°,  together  with 
p-hydroxytoluic  acid  and  p-cresol.  F.  M.  H. 

Additive  Compounds  of  Quinol  with  Aliphatic  Amines. 

R.  N.  Harder  [J.  Amer.  Chem.  Soc.,  1924,  46,  2536— 2539).— The 
following  additive  compounds  of  quinol  with  aliphatic  amines  were 
obtained  by  adding  the  respective  amine  to  a  solution  of  quinol  in 
ether  or  benzene  :  quinol-diethylamine,  [C6H4(OH)2]2,NHEt2,  m.  p. 
134°,  stable  in  the  dry  state,  completely  dissociated  in  aqueous 
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solution,  in  which  oxidation  rapidly  sets  in;  quinol-dimethyl- 
amine,  C6H4(OH)2,NHMe2,  m.  p.  127°,  with  an  odour  of  methyl- 
amine,  methylamine  being  lost  on  exposure  to  air ;  quinol -ethyl - 
amine,  C6H4(OH)2,NH2Et,  m.  p.  87 — 90°,  very  readily  oxidised 
in  air;  and  quinol-benzylamine,  C6H4(OH)2,CH2Ph*NH2,  m.  p.  71°. 

F.  G.  W. 

Colorimetric  Dissociation  Constants  of  the  Mono-  and 
Di-nitroquinols.  E.  B.  R.  Prideaux  and  G.  R.  Nunn  (J.  Chem. 
Soc.,  1924,  125,  2110 — 2116). — Dinitroquinol,  m.  p.  134 — 136°, 
prepared  by  Nietzki’s  method  (A.,  1883,  466),  is  2  :  6-dinitroquinol, 
as  stated  by  Bader  (A.,  1891,  257),  not  the  2  :  5-compound,  as  stated 
by  Beilstein.  On  treatment  with  buffer  solutions  of  various  acidities 
it  develops  colours  agreeing  with  those  described  by  Henderson  and 
Forbes  (A.,  1910,  ii,  541).  The  M/20  solution  in  alcohol  gives  com¬ 
plete  absorption  from  A,  0-475  y.  downwards.  Distinct  bands,  with 
a  portion  of  the  violet  end  of  the  spectrum  visible,  are  shown  in 
neutral  and  alkaline  solutions.  The  colorimetric  constants,  1cx,  Jc2, 
k3,  of  the  yellow,  orange,  and  violet  forms  (cf.  equations  of  Noyes 
and  others,  A.,  1910,  ii,  746)  were  investigated  by  means  of  the 
colour  comparator  (or  by  Nessler  glasses).  The  first  tinge  of  orange 
showed  at  pa  3-0  and  deepened  as  pn  increased ;  the  first  violet  tint 
showed  at  pn  8-0,  fully  developed  at  pn  9-5  to  10 ;  the  tube  at 
pn  2-5  was  the  last  to  show  a  pure  yellow  shade.  The  fractions 
transformed  at  different  values  of  pn  were  found  by  comparison 
with  an  alkaline  solution  of  dinitrophenol  which,  it  was  assumed, 
would  have  at  corresponding  concentrations  a  yellow  colour  identical 
with  that  which  would  be  shown  by  the  dinitroquinol  if  it  could  be 
completely  changed  into  the  yellow  form  without  any  further  change 
into  the  orange  (cf.  Salm,  A.,  1906,  ii,  218;  Gillespie,  A.,  1920,  ii, 
382;  Michaelis  and  Gyemant,  A.,  1921,  ii,  56;  Kolthoff,  A.,  1921, 
ii,  409).  The  values  obtained,  pkl  —  2-8,  pki  =  5-2,  pks  —  9-05, 
were  checked  by  the  buffer  solution  method.  Mononitroquinol 
prepared  by  Elb’s  method  (A.,  1893,  i,  640)  showed  similar  absorption 
spectra  and  had  the  constants  pkl  —  3-25,  pki  =  7-6,  pk3  =  10-2. 
It  is  considered  that  in  the  case  of  acids  consisting  of  aci-  and 
jpsewdo-tautomerides  in  equilibrium,  the  electrometric  (ke)  and 
colorimetric  (lcc)  constants  are  mainly  controlled  by  the  aci-tauto- 
meride.  Comparison  of  their  constants  shows  that  the  nitroquinols 
are  (as  expected)  stronger  acids  than  the  nitrophenols.  A.  C. 

Oxidation  of  Quinol  in  Presence  of  Aliphatic  Amines. 
Formation  of  Bisalkylaminobenzoquinones.  R.  N.  Harger 
(J.  Amer.  Chem.  Soc.,  1924,  46,  2540 — 2551). — When  an  aqueous 
or  alcoholic  solution  containing  quinol  and  a  primary  or  secondary 
amine  is  exposed  to  air  or  oxygen,  the  latter  is  absorbed  and  a 
bisalkylaminobenzoquinone  is  produced.  The  amount  of  oxygen 
absorbed  is  greater  than  that  required  for  the  formation  of  the  above 
derivative,  due  probably  to  oxidation  of  the  uncondensed  quinol. 
Hydrogen  peroxide  is  not  a  product  of  the  reaction.  Bismethyl- 
aminobenzoquinone  forms  red  plates,  m.  p.  270°;  bisdimethyl- 
aminobenzoquinone,  red  needles,  m.  p.  171°  (cf.  Mylius,  A.,  1885, 
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803);  bisethylaminobenzoquinone,  red  plates,  m.  p.  212°;  bisi so- 
butylaminobenzoquinone,  red  plates,  m.  p.  196°;  bis-sec.-butylamino- 
benzoquinone,  dark  needles,  m.  p.  160°;  bisamylaminobenzoquinone, 
flat,  purple  crystals,  m.  p.  170° ;  bisallylaminobenzoquinone,  brilliant 
red  crystals,  m.  p.  195°;  and  bisbenzylaminobenzoquinone,  bright 
red  crystals,  m.  p.  246°.  A  solution  of  quinol  in  10 A -aqueous 
ammonia  absorbs  oxygen  and  gradually  sets  to  a  stiff  black  jelly ; 
in  presence  of  10A-sodium  hydroxide,  quinol  absorbs  3-7  equivalents 
of  oxygen,  and  the  solution  deposits  brown  needles.  When  alcoholic 
methylamine  is  mixed  with  benzoquinone  in  an  atmosphere  of 
hydrogen,  heat  is  evolved,  the  liquid  darkens,  but  no  product  is 
deposited ;  in  contact  with  air  or  oxygen,  the  above  bismethyl- 
aminobenzoquinone  separates  in  an  impure  condition.  The  same 
compound  is  obtained  by  the  action  of  hydrogen  peroxide  on  quinol 
and  methylamine.  F.  G.  W. 

Synthesis  of  Divarinol.  F.  Mauthner  ( J .  pr.  Chem.,  1924, 
[iij,  108,  275 — 277 ;  cf.  A.,  1924,  i,  524). — 3  :  5-Dimethoxyphenyl 
ethyl  ketone  on  reduction  by  Clemmensen’s  method  gives  3:5- 
dimethoxy-n-propylbenzene,  b.  p.  126 — 127°/10  mm.  By  demethyl- 
ation  with  hydriodic  acid  in  acetic  acid  solution,  3  :  5-dihydroxy-n- 
propylbenzene,  m.  p.  83 — 84°,  is  produced,  identical  with  the  divarinol 
obtained  by  Hesse  from  Evernia  divaricata  (A.,  1911,  i,  208). 

A.  E.  C. 

Oxidation-reduction.  VI.  Indophenols.  (A)  Dibromo- 
Substitution  Products  of  Phenolindophenol.  (B)  Substi¬ 
tuted  Indophenols  of  the  o-Type.  (C)  Miscellaneous.  B. 

Cohen,  H.  D.  Gibbs,  and  W.  M.  Clark  ( U.8 .  Public  Health  Reports, 
1924,  39,  804 — 823).— A  study  of  the  equilibrium  potentials  found 
with  mixtures  of  the  oxidant  and  reductant  of  the  following  com¬ 
pounds  :  o-cresolindo-2  :  6-dibromophenol,  ra-cresolindo-2  :  6-di- 
bromophenol,  thymolindo-2  :  6-dibromophenol,  guaiacolindo-2  :  6- 
dibromophenol,  o-bromophenolindo-2  :  6-dibromophenol,  m-bromo- 
phenolindo-2  :  6-dibromophenol,  o-chlorophenolindo-2  :  6-dibromo- 
phenol,  phenol-o-indophenol,  o-bromophenol-o-indophenol,  guaiacol- 
indophenol,  1-naphtholindophenol,  and  l-naphtholindo-o-cresol-2- 
sulphonate.  Tables  are  given  showing  the  potentials  at  various 
concentrations,  and  curves  are  given  showing  the  effects  of  successive 
bromine  substitution  among  them,  which  is  an  increase  of  the  acid 
dissociation  constant  in  the  oxidised  state.  A  distinct  but  slight 
shift  to  more  positive  potentials  is  observed  in  m-cresol-o-indophenol 
as  compared  with  the  corresponding  p-compound. 

Chemical  Abstracts. 

Dehydration  of  the  Optically  Active  Methyl-  and  Ethyl- 
hydrobenzoins.  A.  McKenzie  and  R.  Roger  (J.  Chem.  Soc., 
1924,  125,  2148 — 2155;  cf.  A.,  1924,  i,  65,0). — r-ap-Dihydroxy-aP- 
diphenylpropane  (r-methylhvdrobenzoin)  was  dehydrated  by  boiling 
with  a  mixture  of  equal  parts  of  concentrated  sulphuric  acid  and 
water.  The  products  formed  were  the  r-diethylenie  oxide,  m.  p. 
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171 — 172°  (cf.  Levy,  A.,  1921,  i,  860),  and  diphenylmethylacetalde- 
hyde  (cf.  Tiffeneau  and  Dorlencourt,  A.,  1906,  i,  724),  which  gave 
a  semicarbazone,  m.  p.  194 — 195°,  and  an  oxime,  m.  p.  121 — 122°. 
Phosphoric  anhydride  gave  a  similar  result.  The  diethylenic  oxide 
forms  no  amino-alcohol  with  ammonia  and  does  not  react  with 
magnesium  methyl  iodide.  Z-Methylhydrobenzoin,  [a]D  -f-  34°,  pre¬ 
pared  by  the  method  of  McKenzie  and  Wren  (cf .  T.,  1910,  97,  473), 
formed  a  brown,  pasty  mass  with  dilute  sulphuric  acid  (d  1-55) 


l-di-diphenylmethylethylene  oxide, 


/CPhMe-CHPh\ 

/  2 


from  which  *>-\JU1/-\A/VJ:JIWiVyUUVKjVIQyVWiVyWIW  \JJUV\JUVy  ^  j  ^  _ j 

m.  p.  183 — 184°,  was  isolated,  having  [a]o  —  76-8°  in  chloroform 
and  [a]o  — 76*2°  in  benzene.  The  rotatory  power  was  not  altered 
on  keeping  with  alcoholic  potassium  ethoxide.  The  semicarbazone 
of  diphenylmethylacetaldehyde  was  obtained  from  the  oil  remaining 
after  the  removal  of  the  oxide.  Dehydration  of  Z-methylhydro- 
benzoin  by  concentrated  sulphuric  acid  gave  inactive  methyldeoxy- 
benzoin.  The  Z-diethylene  oxide  also  yielded  r-methyldeoxy benzoin 
under  like  treatment.  The  semicarbazone  (m.  p.  193 — 194°) 
isolated  by  Neuberg  and  Ohle  (A.,  1922,  i,  480),  and  believed  by 
them  to  be  that  of  methyldeoxybenzoin,  is  probably  the  semi¬ 
carbazone  of  diphenylmethylacetaldehyde.  r-Ethylhydrobenzoin 
with  dilute  sulphuric  acid  yields  the  diethylenic  oxide,  m.  p.  137 — 
138°,  and  diphenylbutanone,  the  semicarbazone  of  which  has  m.  p. 
194 — 195°  (Orekhov  gives  191 — 192°).  Concentrated  sulphuric 
acid  converts  the  oxide  into  ethyldeoxybenzoin  and  some  diphenyl¬ 


butanone.  1  -Di-diphenylethylethylene  oxide, 


/CPhEt'CHPh 
\  1 — O — 1 


m.  p. 


167 — 168°,  was  obtained  by  the  action  of  diluted  sulphuric  acid  on 
the  Z  -  ethyl  hydro  xyb  enz  oin .  It  had  [oc]d  — 91-5°  in  chloroform 
and  [a]}j 5  — 106-9°  in  benzene.  Treatment  with  concentrated 
sulphuric  acid  converted  it  into  the  inactive  ethyldeoxybenzoin. 
The  consistency  of  this  with  the  mechanism  of  vinyl  dehydration 
advanced  by  Tiffeneau  and  Orekhov  (A.,  1920,  i,  673)  is  pointed  out. 
It  is  considered  that  dehydration  with  concentrated  acid  involves 
the  intermediate  formation  of  the  laevorotatory  diethylenic  oxide, 
which  then  undergoes  inactivation  in  its  conversion  into  the  r- 
alkyldeoxybenzoin.  A.  C. 


Elimination  of  the  Amino  Group  of  Tertiary  Amino- 
Alcohols.  II.  The  Semipinacolinic  Deamination  of 
p-Hydroxy-ap-diphenyl-[3-naphthylethylamine.  A.  McKenzie 
and  W.  S.  Dennlee  (J.  Chem.  Soc.,  1924,  125,  2105 — 2110). — 
a-Naphthylhydrobenzoin,  C10H7-CPh(OH)*CHPh-OH  (the  expected 
product  of  the  action  of  nitrous  acid  on  p-hydroxy-ap-diphenyl-p- 
naphthylethylamine,  cf.  T.,  1923,  123,  79),  has  been  de¬ 

hydrated  by  means  of  sulphuric  acid  and  the  following  isomeric 
products  have  been  identified  :  diphenylnaphthylacetaldehyde, 
C10H7*CPh2*CHO  (I),  (semihydrobenzoin  transformation) ;  naph- 
thyldeoxybenzoin,  C10H7'CHPh*COPh  (II),  (vinyl  dehydration 
or  semipinacolinic  transformation) ;  diphenylacetonaphthone, 
CHPh2*COC10H7,  (III)  (semipinacolinic  transformation) ;  and 
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diphenylnaphthylethylene  oxide,  ^10^7  (IV),  or 

CjjjH7  CH  CPh2  (V)  (oxj^jc  dehydration).  Contrary  to  the  views 

of  Elbs  (of.  A.,  1887,  940),  the  migrational  tendency  of  the  phenyl 
group  is  considered  to  be  greater  than  that  of  the  naphthyl  group. 
a-Naphthylhydrobenzoin  when  boiled  with  sulphuric  acid  and  water 
yields  a  viscous  oil  from  the  benzene  solution  of  which  ethyl  alcohol 
precipitates  (IV)  (or  V),  m.  p.  180 — 181°.  This  ethylenic  oxide  is 
unimolecular  in  benzene  solution.  a-Naphthyldeoxybenzoin  (II), 
m.  p.  109 — 110°,  differing  from  the  isomeride,  m.  p.  108 — 109°  (cf. 
McKenzie  and  Richardson,  T.,  1923,  123,  79),  in  the  coloration 
which  it  gives  with  concentrated  sulphuric  acid,  together  with  an 
amorphous  solid,  were  isolated  from  the  benzene  mother-liquors. 
Hydrolysis  of  the  amorphous  solid  with  boiling  alcoholic  potassium 
ethoxide  resulted  in  the  isolation  of  (i)  diphenylnaphthylmethane 
(B)  indicating  the  presence  of  diphenylnaphthylacetaldehyde,  and 
(ii)  phenylnaphthylmethane  (A)  confirming  the  presence  of  (II), 
whilst  both  benzoic  and  formic  acids  were  found  in  the  alkaline 
solution. 

C10H7*CPhH-!-COPh  C10H7-CPh2-:-CHO  CHPh2-hCOC10H7 
(A)  H-i-OH  (B)  R-I-QH  (C)  R-j-OH 

The  isomeride,  m.  p.  108 — 109°,  obtained  by  dehydration  with 
concentrated  sulphuric  acid  is  diphenylacetonaphthone  (III),  since 
it  yields  a-naphthoic  acid  (C)  with  alcoholic  potassium  hydroxide 
and  benzophenone  on  oxidation  with  chromic  acid.  Diphenyl¬ 
acetonaphthone  was  synthesised  by  the  action  of  naphthalene  and 
aluminium  chloride,  and  also  of  magnesium  a-naphthyl  bromide  on 
diphenylacetyl  chloride.  A.  C. 

Potassium  Stilbenediol.  G.  Scheuing  and  A.  Hensle 
( Annalen ,  1924,  440,  72 — 88). — The  red  dipotassium  salt  of  stil¬ 
benediol  obtained  by  Staudinger  and  Binkert  (A.,  1922,  i,  1016)  is 
more  readily  obtained  by  the  action  of  potassium  ethoxide  on  benzoin 
in  boiling  benzene,  the  reaction  constituting  a  general  method  for 
the  preparation  of  such  compounds.  The  potassium  salt  undergoes 
considerable  alcoholysis  in  alcoholic  solution,  and,  in  contrast  with 
the  colourless  monosodium  derivative  (Meisenheimer,  A.,  1905,  i, 
291),  which  with  acetic  anhydride  or  benzoyl  chloride  is  converted 
into  the  monoacyl  derivative  of  benzoin,  yields  isobenzil  with  benzoyl 
chloride  and  the  diacetate  of  stilbenediol  with  acetic  anhydride 
(cf.  Nef,  A.,  1900,  i,  20).  Benzyl  chloride  converts  the  potassium 
salt  into  benzylbenzoin,  m.  p.  119°  ( urethane ,  m.  p.  221°),  identical 
with  the  product  obtained  from  benzil  and  magnesium  benzyl 
chloride  (Garcia  Banus,  A.,  1922,  i,  734),  the  benzyl  group  being 
thus  linked  to  carbon. 

The  reactions  of  potassium  stilbenediol  have  been  further  studied 
with  a  view  to  obtain  evidence  of  the  nature  of  the  reddish-brown 
colouring  matter  produced  in  the  action  of  potassium  ethoxide  on 
an  alcoholic  solution  of  benzoin.  The  autoxidation  of  this  solution 
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yields  potassium  benzoate  and  benzil,  whereas  autoxidation  of  the 
potassium  stilbenediol  yields  mainly  benzilic  acid  (cf .  Staudinger,  loc. 
cit.).  Nitric  oxide  (2  mols.)  reacts  readily  with  potassium  stilbenediol 
(1  mol.)  in  alcoholic  solution,  with  formation  of  dibenzhydroxamic 
acid  (yield  40%),  nitrous  oxide,  and  benzil  (yield  55%).  An  inter¬ 
mediate  additive  compound  comparable  with  the  products  obtained 
by  Traube  (A.,  1898,  i,  349)  is  probably  first  formed,  which  undergoes 

the  change  C0Ph-CPh<^0)0K— >  C0Ph-C0-Ph+K20+H20. 

Dibenzhydroxamic  acid  is  formed  directly  by  the  action  of  nitric 
oxide  on  benzil  in  presence  of  alkali.  Pyruvic  acid  and  phenyl- 
pyruvic  acid  on  treatment  with  nitroxyl  undergo  similar  transform¬ 
ation  into  hydroxamic  and  benzhydroxamic  acids.  It  is  also  possible, 
however,  that  the  formation  of  dibenzhydroxamic  acid  from  potass¬ 
ium  stilbenediol  and  benzil  is  to  be  formulated  as  a  ketyl  reaction, 
/OK  no  /OK 

CPh^-COPh  — >  CPhf-COPh  — CPh(0K):N-0-C0Ph,  if  the 

\NO 


violet-red  solution  obtained  from  potassium  and  benzil  in  benzene 
solution  contains  the  ketyl  of  benzil  (cf.  Schlenk,  A.,  1913,  i,  1205), 
but  the  highest  yields  of  dibenzhydroxamic  acid  (96%)  were  obtained 
by  the  action  of  nitric  oxide  on  a  benzene  solution  of  benzoin  (1  mol.), 
benzil  (3  mols.),  and  potassium  ethoxide  (2  mols.)  containing  verj’ 
little  alcohol,  which  is  more  in  harmony  with  Nef ’s  view  of  the  violet- 
red  substance  as  a  quinonoid  compound  of  potassium  stilbenediol 
and  benzil.  In  the  presence  of  pp'-dibromobenzil,  nitric  oxide  reacts 
with  potassium  stilbenediol  in  alcohol  to  give  pp ' -dibromodibenz- 
hydroxamic  acid,  C14H903NBr2,  m.  p.  173°,  benzoic  acid,  p-bromo- 
benzoic  acid,  benzhydroxamic  acid,  ethyl  benzoate,  and  benzil,  a  little 
pp'-dibromobenzil  being  also  isolated.  The  action  of  nitric  oxide 
on  pure  potassium  stilbenediol  in  ethereal  suspension  at  the  ordinary 
temperature  gives  dibenzamide  (35%  yield),  some  benzoic  acid,  and 
a  little  dibenzhydroxamic  acid  (9%).  In  the  cold,  these  propor¬ 
tions  are  approximately  reversed;  hydroxamic  acid  is  formed  in 
30%  yield,  dibenzamide  in  only  10%  yield,  together  with  a 
mixture  of  benzoic  and  benzilic  acids.  It  is  suggested  that  the 
benzoin  isonitroamine  salt  splits  off  potassium  nitrite,  yielding  a 


residue  which  changes  to  dibenzamide, 

Ph*C(OK)IN*COPh  -j-  KN02,  a  mechanism  which  finds  some 
support  in  the  formation  of  nitrite  in  the  reaction.  In  view  of  the 
above  results,  the  Angeli-Rimini  reaction  (A.,  1912,  i,  117,  626) 
loses  its  value  as  a  specific  reagent  for  aldehydes.  R.  B. 


OK 


1 : 3-Dimethylct/clopentane-3-carboxylic  Acid.  N.  Zelinski 
and  E.  Rjachina  ( Ber .,  1924,  57,  [2?],  1931). — P-Methyladipic  acid 
is  converted  by  passage  over  thorium  oxide  at  360 — 380°  into  the 
corresponding  ketone,  which,  with  magnesium  methyl  iodide, 
yields  1  :  3-dimethylcycZopentan-3-ol,  b.  p.  70°/20  mm.  The  latter 
substance  is  converted  by  hydrogen  chloride  into  the  corresponding 
chloride,  b.  p,  134 — 136°,  which,  with  magnesium  and  carbon 
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dioxide,  yields  1  :  3 -dimethylcyclopentane-3 -carboxylic  acid,  b.  p. 
226 — 227°/746  mm.,  df  0*9899,  «£  1*4479.  The  amide,  m.  p.  95°, 
and  the  copper  salt  are  described.  The  boiling  point  of  the  acid  is 
much  lower  than  that  of  the  isomeric  heptanaphthenecarboxylic 
acid.  H.  W. 

Influence  of  Substituents  on  Chemical  and  Physical 
Properties  :  the  Velocity  of  Reaction  between  Substituted 
Benzoic  Anhydrides  and  an  Aliphatic  Alcohol.  H.  G.  Rule 
and  T.  R.  Paterson  ( J .  Chem.  Soc.,  1924,  125,  2155 — 2163). — The 
influence  of  the  groups  N02,  Cl,  OMe,  and  Me  on  the  reactivity  of 
benzoic  anhydride  has  been  determined,  using  (a)  an  excess  of  ethyl 
alcohol  at  60°,  or  (6)  a  molecular  proportion  of  cetyl  alcohol  in 
benzene  solution.  Comparative  figures  for  the  substituents  Me, 
OMe,  and  H  were  obtained  by  method  (a),  the  velocity  coefficient  (Jc) 
being  calculated  from  the  usual  expression  for  a  unimolecular 
reaction.  Owing  to  high  reactivity  and  low  solubility  of  the  nitro 
and  chloro  derivatives,  the  effects  of  the  groups  N02  and  Cl  as 
compared  with  H  were  determined  by  method  ( b ),  and  the  velocity 
coefficients  calculated  from  k'—lfa-lft-x/(a — x),  where  a  is  the 
original  concentration  of  anhydride  and  of  cetyl  alcohol,  and  x  is 
the  number  of  gram-mols.  converted  in  t  hours.  The  concentration 
used  was  002A.  The  mean  values  of  k  were  : — o-Cl,  0*142 ;  ra-N02, 
0*81;  o-OMe,  0*0078 ;  m-OMe,  0*029;  p-OMe,  0*006;  o-Me,  0*0086; 
w-Me,  0*0143;  p- Me,  0*0109;  for  k'  :  o-N02,  0*103;  m-N02,  0*51; 
p-N02,  0*89 ;  o-Cl,  0*12 ;  m-Cl,  0*55 ;  p- Cl,  0*49.  Contrary  to  the 
results  of  Michael  and  Oechslin  (cf.  A.,  1909,  ii,  220)  with  the  esteri¬ 
fication  of  the  free  acids  in  excess  of  methyl  alcohol  at  135°,  the 
anhydride  reaction  is  highly  sensitive  to  the  influence  of  substituents, 
the  effect  being  in  the  order  N02>Cl>(H,0Me)>Me  (in  both 
cases),  although  if  the  o-,  m-,  and  derivatives  are  considered 
separately  the  positions  of  Cl  and  OMe  vary  slightly  according  to 
the  isomerides  compared.  A  table  is  given  showing  the  influence  of 
the  same  (and  other)  substituents  on  the  reactivity  of  benzene 
determined  by  other  methods,  and  the  agreement  of  these  results 
is  pointed  out  (cf.  Rule,  A.,  1924,  ii,  645;  Kellas,  A.,  1898,  i,  86; 
Olivier,  A.,  1923,  i,  769).  Except  in  the  case  of  certain  of  the 
o-anhydrides,  there  is  a  definite  “  alternate  effect  ”  observable  in 
the  influence  of  a  substituent  in  the  o-,  m-,  and  p-positions,  respec¬ 
tively.  Thus  km  >kp  or  k0  for  the  negative  substituents  Me, 
OMe,  and  Cl,  whilst  for  the  positive  nitro  group  km  <kp.  In 
the  esterification  of  the  free  acids,  Michael  and  Oechslin  ( loc .  cit.) 
find  the  reverse  of  this  order  (cf.  Kailan,  A.,  1907,  ii,  242). 

The  following  new  compounds  are  described  :  p -chlorobenzene 
anhydride,  m.  p.  194*8°,  obtained  in  50%  yield  by  heating  the 
acid  chloride  with  the  sodium  salt  of  the  acid;  m-chlorobenzoic 
anhydride,  m.  p.  95*5°,  by  oxidation  of  m-chlorobenzaldehyde  and 
dehydration  with  phosphoric  oxide ;  o -chlorobenzoic  anhydride, 
m.  p.  79*6°;  o-methoxybenzoic  anhydride,  m.  p.  72*4°,  by  the  action 
of  sodium  carbonate  and  pyridine  on  o-methoxybenzoyl  chloride; 
m-methoxybenzoic  anhydride,  m.  p.  66*6°.  A.  C. 


i.  30 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Action  of  Benzoyl  Peroxide  on  Chloroform  and  on 
Carbon  Tetrachloride.  (A  New  Synthesis  of  w-Trichloro- 
toluic  Acids.)  J.  Boeseken  and  H.  Gelissen  ( Rec .  trav. 
chim.,  1924,  43,  869 — 871). — When  boiled  with  excess  of 

carbon  tetrachloride  on  the  water-bath,  benzoyl  peroxide  is 
converted  into  w-trichloro-p-toluic  acid  (Perkin  and  Davis,  T., 
1922,  121,  2202),  whilst  small  quantities  of  hexachloroe thane, 
chlorobenzene,  and  phthalic  acid  are  formed,  with  evolution  of 
carbon  dioxide  and  carbonyl  chloride.  Similarly,  with  chloroform, 
w-trichloro-p-toluic  acid  and  benzene  are  the  principal  products,  a 
little  hexachloroethane  and  diphenyl  being  produced,  whilst  carbon 
dioxide  and  carbonyl  chloride  are  evolved.  The  reaction  probably 
follows  the  course  (Ph*C0)202+CCl4  — >  Ph*C02CCl3-f-PhCl+ 
COa  — >  C6H4(C0C1)2+HC1  or  CC13-C6H4-C02H. 

By  the  action  of  dry  benzene  on  benzoyl  peroxide,  benzoic  acid, 
carbon  dioxide,  and  diphenyl  are  produced.  Since,  with  p-chloro- 
benzoyl  and  ra-nitrobenzoyl  peroxides,  pp'-dichlorodiphenyl  and 
rara'-dinitrodiphenyl  are  not  produced,  but  only  mono-substituted 
diphenyl  derivatives,  the  reaction  is  probably  to  be  represented  : 
(Ph-C0)202+C6H6  — >Ph-C02H+Ph-Ph+C02;  (X-C6H4-C02)202+ 
C6H6-X*C6H4-C02H+Ph-C6H4X+C02.  R.  B. 

Electrolytic  Reduction  of  2  : 6-Dibromobenzoic  Acid. 

S.  C.  J.  Olivier  (Rec.  trav.  chim.,  1924,  43,  872 — 873). — • 
2  :  6-Dibromobenzoic  acid,  m.  p.  151 — 152°  (cf.  Sudborough,  T., 
1895,  67,  602),  on  reduction  by  the  usual  electrolytic  method 
(Mettler,  A.,  1905,  i,  436 ;  Olivier,  A.,  1922,  i,  646)  yields  the  o-bromo- 
benzyl  alcohol  obtained  by  Mettler  (A.,  1906,  i,  851)  by  the  electro¬ 
lytic  reduction  of  o-bromobenzoic  acid,  the  introduction  of  a  second 
ortho  bromine  atom  thus  increasing  the  mobility  of  the  first.  Sodium 
amalgam  in  acid  solution  does  not  reduce  2  :  6-dibromobenzoic 
acid;  in  alkaline  solution  hydrogenation  of  the  ring  occurs. 

R.  B. 

Reduction  Products  of  Arylidenecyanoacetic  Acids.  W. 

Baker  and  A.  Lapworth  (J.  Chem.  Soc.,  1924,  125,  2333 — 2338). — 
Arylidenecyanoacetic  acids,  unlike  the  corresponding  alkylidene 
compounds,  are  readily  reduced  by  sodium  amalgam  and  water 
to  the  corresponding  saturated  acids.  Benzylidene-,  anisylidene-, 
salicylidene-,  piperonylidene-,  m-hydroxy benzylidene-,  and  2  :  4-di- 
hydroxybenzylidene-eyanoacetic  acids  have  been  reduced  by  this 
method  with  good  yields,  a  -  Cyano-  $-anisylpropionic  acid  has  m.  p. 
82-5°,  a -cyano- fi-salicylylpropionic  acid,  m.  p.  138°,  o.-cyano-$-m.-tolyl- 
propionic  acid,  m.  p.  105 — 106°.  a.-Cyano-$-2  : 4-dihydroxyphenyl- 
propionic  acid,  m.  p.  135 — 140°,  was  not  obtained  in  the  pure  state, 
owing  to  the  extreme  difficulty  of  recrystallisation.  The  saturated 
acids  are  readily  hydrolysed  by  alkali  hydroxide  to  the  corresponding 
malonic  acids;  treatment  with  copper  powder  generally  leads  to 
the  formation  of  the  nitrile.  Whilst  bromination  of  a-cyano-P- 
phenylpropionic  acid  in  water  results  in  partial  hydrolysis  of  the 
nitrile  group,  in  benzene  evolution  of  carbon  dioxide  occurs  and 
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<x-bromo-$-phenylpropionitrile,  b.  p.  137 — 138°/9 — 10  mm.,  d\l  1-438, 
is  formed.  This  substance  is  hydrolysed  by  aqueous  sodium 
hydroxide  to  sodium  cinnamate.  ct-Bromo-fi-phenylpropionamide, 
m.  p.  128-5°,  is  prepared  from  the  nitrile  by  means  of  a  warm 
alkaline  solution  of  hydrogen  peroxide.  It  may  also  be  obtained 
by  solution  of  the  nitrile  in  95%  sulphuric  acid  and,  after  maintaining 
at  25°  for  40  hours,  diluting  with  water.  Hydrolysis  with  alkalis 
yields  cinnamic  acid.  C.  J.  S. 

Internally  Complex  Borates.  A.  Rosenheim  ( Ber .,  1924, 
57,  [2?],  1828). — In  their  recent  communication  (Rosenheim  and 
Vermehren,  A.,  1924,  i,  1194),  the  authors  have  overlooked  the 
possibility  of  a  spiran-like,  molecular  asymmetry  as  an  explanation 
of  the  optical  isomerism  of  the  salicylic  acid  borates.  The  hypo¬ 
thesis  that  the  boron  atom  has  the  co-ordination  number  4  in 
complex  anions  is  not,  however,  weakened.  H.  W. 

Alkylamino  Esters  of  Tropic  and  Acyltropic  Acids. 

Chemische  Werke  Grenzach  Akt.-Ges.  (D.R.-P.  382137 ;  Swiss 
Pats.  98917,  99208,  and  99209;  from  Chem.  Zentr.,  1924,  i,  1105). — 
The  following  compounds  are  described :  $-dimethylaminoethyl  tropate 
hydrochloride ,  NMe2-[CH2]./0-C0-CHPh-CH2*0H,HCl,  a  colourless 
oil;  fi-piperidinoethyl  tropate ,  C5H10N*[CH2]2*O-CO-CHPh,CH2,OH, 
an  oil;  fi-piperidinoethyl  acetyltropate  hydrochloride, 

C-Hi0N*[CH2]2-O-CO-CHPh-CH2-OAc,HCl, 
m.  p.  164°.  G.  W.  R. 

Walden  Inversion.  VIII.  Influence  of  the  Solvent  on  the 
Sign  of  the  Product  in  the  Conversion  of  p-Hydroxy-p-phenyl- 
propionic  Acids  into  (3-Bromo-(3-phenylpropionic  Acids.  G. 

Senter  and  A.  M.  Ward  ( J .  Chem.  Soc.,  1924,  125,  2137 — 2144). — 
The  influence  of  the  solvent  on  the  sign  of  rotation  in  the  conversion 
of  the  (3-hydroxy- p-phenylpropionic  acids  into  the  (3-bromo-acids 
by  means  of  hydrogen  bromide  has  been  investigated  in  eleven 
different  solvents,  including  formic,  acetic,  and  propionic  acids; 
a  reversal  of  sign  occurs  in  each  case.  The  activity  of  the  resulting 
bromo-acid  varies  with  the  experimental  conditions  and  with  the 
solvent.  The  yield  of  bromo-acid  obtained  in  the  same  solvent 
increases  with  rise  in  temperature,  whilst  the  activity  decreases. 
The  best  conditions  for  the  conversion  of  the  hydroxy-acid  into 
the  bromo-acid  in  glacial  acetic  acid  solution  were  found  to  be  at 
25°  in  a  10%  solution  (previously  saturated  with  hydrogen  bromide) 
when  a  74%  yield  of  bromo-acid  having  [a]  +51-6°  was  obtained. 

C.  J.  S. 

Refractivity  of  o-Phthalaldehydic  Acid.  (A  Correction.) 

L.  Seekles  (Bee.  trav.  chim.,  1924,  43,  550). — Calculation  of  the 
refractivity  of  o-phthalaldehydic  acid  in  alcoholic  solution  by  means 
of  Auwers’  constants  (A.,  1915,  ii,  297)  showed  that  it  occurs  in  the 
aldehydic  acid  form  and  not  the  lactonic  (cf.  A.,  1924,  i,  642). 

F.  M.  H. 
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Influence  of  Substituents  on  the  Formation  of  Derivatives 
of  1-Hydrindone  from  (3-Phenylpropionic  Acids.  E.  A. 

Speight,  A.  Stevenson,  and  J.  F.  Thorpe  ( J .  Chem.  Soc.,  1924, 
125,  2185 — 2192;  cf.  T.,  1923,  123,  1755). — (3-Phenylpropionic 
acids  with  the  substituent  groups  CH2*C02H,  C02H,  Me,  and 
Et  (with  or  without  a  carboxyl  group  in  additon),  respectively,  have 
been  treated  with  concentrated  sulphuric  acid  (a)  at  the  ordinary 
temperature,  ( b )  at  100°,  and  the  products  of  reaction  investigated. 
(3-Phenylglutaric  acid,  CHPh(CH2*C02H)2,  obtained  by  a  modi¬ 
fication  of  Michael's  method  (cf.  A.,  1887,  672),  is  unchanged  at 
the  ordinary  temperature,  but  at  100°  forms  1-ketohydrindene- 

3-acetic  acid , C6H,<C^q  ^  m. p.  154*5° ;  semicarbazone, 

m.  p.  249°  (decomp.).  Hot  alkaline  permanganate  oxidises  it  to 
phthalic  acid.  Ethyl  $-phenylglutarate,  b.  p.  174 — 175°/9  mm. 
gives  the  same  hydrindone  with  concentrated  sulphuric  acid  at  100°, 
and  so  does  the  anhydride  of  the  acid,  which  is  evidence  of  inter¬ 
mediate  anhydride  formation  in  these  condensations  (cf.  T.,  1923, 
123,  1755).  With  benzylsuccinic  acid  (a  (3-phenylpropionic  acid 
with  -CH2*C02H  in  the  a-position),  ring  closure  appears  to  take 
place  with  formation  of  a  tetrahydronaphthalene  derivative. 
Phenylsuccinic  acid  shows  no  change  under  (a),  but  at  100°  forms 

1- ketohydrindene-3-carboxylic  acid,  m.  p.  84°,  which  in  a  vacuum 
forms  an  anhydride,  m.  p.  120°;  semicarbazone,  m.  p.  231°  (decomp). 
This  acid  forms  a  tar  with  hot  alkaline  permanganate,  but  is 
oxidised  to  phthalic  acid  by  chromic  acid.  Benzylmalonic  acid, 
CH2Ph*CH(C02H)2,  and  phenylpyruvic  acid  are  decomposed  by 
sulphuric  acid  at  both  temperatures.  Ethyl  benzoylmalonate 
forms  benzoylacetic  acid  at  the  ordinary  temperature  and  at  100° 
yields  benzoic  acid,  without  any  ring  formation.  Both  a-benzyl- 
propionic  and  benzylmethylmalonic  acids  at  100°  form  1-keto- 

2- methylhydrindene ;  semicarbazone,  m.  p.  198°  (cf .  Miller  and  Rohde, 
A.,  1890,  1139).  Both  a-benzylbutyric  and  benzylethylmalonic 
acids  at  100°  give  \-keto-2-ethylhydrindene,  having  a  faint,  pleasant 
odour,  b.  p.  143 — 144°/22  mm. ;  semicarbazone,  m.  p.  202°  (decomp.). 
(3-Phenylbutyric  acid  yields  l-keto-3-methylhydrindene  at  both 
temperatures;  the  m.  p.  of  the  semicarbazone  is  208°,  not  190° 
(cf.  Mitchell  and  Thorpe,  T.,  1910,  97,  2275).  PhenylmethyKso- 
succinic  acid  shows  unusual  behaviour,  giving  malonic  acid  at  the 
ordinary  temperature  and  completely  decomposing  at  100°.  The 
simplest  acid  capable  of  undergoing  hydrindone  formation,  (3-phenyl- 
propionic  acid,  shows  no  change  at  100°,  but  at  130°  a  10%  yield 
of  1 -ketohydrindene  is  obtained.  The  above  reactions  show  (i)  that 
neither  a  second  carboxyl  group  nor  a  (3-substituent  is  necessary  for 
ring-closure,  (ii)  that  an  a-carboxyl  group  appears  to  hinder  whilst 
a  (3-carboxyl  group  appears  to  assist  ring  formation,  and  (iii)  that  an 
alkyl  group  in  either  position  has  a  powerful  positive  effect.  A.  C. 

Synthesis  of  certain  Dihydrophenanthrene  Derivatives. 

A.  WiNDAUS  and  W.  Eickel  ( Ber .,  1924,  57,  [B],  1871 — 1875). — In 
continuation  of  previous  work  (Kirchner,  A.,  1923,  i,  913), 
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3-p-methoxybenzylideneoxindole  is  reduced  by  hydrogen  in  the 
presence  of  spongy  palladium  to  3-p -methoxybenzyloxindole,  m.  p. 
114°.  Fission  of  the  lactam  ring  is  effected  with  barium  hydroxide 
at  170 — 180°,  and  the  amino-acid  thus  produced  is  diazotised  and 
the  solution  treated  with  copper  powder,  whereby  3 -meihoxy- 
9  :  10-dihydrophenanthrene-9-carboxylic  acid,  m.  p.  155°,  is  produced. 
The  methyl  ester,  m.  p.  98°,  is  converted  into  the  hydrazide,  m.  p. 
152 — 153°,  which  yields  successively  the  corresponding  azide , 
decomp,  about  72°  when  rapidly  heated,  and  the  urethane,  m.  p. 
124 — 125° ;  the  latter  compound  is  converted  by  hydrochloric 
acid  into  3-methoxyphenanthrene,  m.  p.  00°.  The  following 
compounds  are  prepared  by  a  similar  series  of  changes  starting  from 
piperonal  and  oxindole  :  3-(3' :  4 ' -methylenedioxybenzyl)oxindole,  m.  p. 
138 — 139° ;  3  :  4(  ?2  :  3)-methylenedioxy-9  :  10 -dihydrophenanthrene- 

9-carboxylic  acid,  m.  p.  192 — 193°  ( methyl  ester,  m.  p.  107 — 108°; 
hydrazide,  m.  p.  187 — 189° ;  azide,  decomp,  about  95° ;  corresponding 
urethane ,  m.  p.  150 — 152°).  H.  W. 


Derivatives  of  1  : 8-Naphthalic  Acid.  II.  Preparation 
and  Properties  of  8-Benzoyl-a-naphthoic  Acid  and  its 
Derivatives.  F.  A.  Mason  ( J .  Chem.  Soc.,  1924, 125, 2119 — 2123). 
— 8- Benzoyl- ^.-naphthoic  acid,  m.  p.  110 — 112°  (decomp.),  is  prepared 
in  72%  yield  by  adding  a  mixture  of  aluminium  chloride  in  tetra- 
chloroethane  and  dry  benzene  to  a  cooled  solution  of  1 : 8-naphthalyl 
chloride  in  tetrachloroethane  (cf.  Copisarow,  T.,  1917,  111,  10). 
It  differs  from  benzoylbenzoic  acid  in  its  instability  when  heated 
(it  decomposes  even  at  100°)  and  in  not  forming  a  diketone,  with 
ring  closure,  when  heated  with  concentrated  sulphuric  acid  or 
other  condensing  agents.  When  heated  with  thionyl  chloride,  it 
gives  8 -benzoyl- a-naphthoyl  chloride,  m.  p.  125 — 127°,  rhombic 
crystals  which  fume  in  air  with  hydrolysis.  Treatment  with 
aluminium  chloride  does  not  result  in  ring  closure.  The  ethyl  ester 
has  m.  p.  166 — 167°.  Toluoyl  and  xyloyl  derivatives  were  prepared 
from  1  :  8-naphthalyl  chloride  in  a  similar  way  to  the  benzoyl 
compound.  8-Toluoyl-a-naphthoic  acid  has  m.  p.  135 — 137°,  then 
solidifying  and  remelting  at  175 — 177°  (heated  slowly).  8-o -Xyloyl- 
ct-naphthoic  acid  has  m.  p.  147 — 149°;  8-m-xyloyl-tx-naphthoic  acid, 
m.  p.  214 — 215°;  8-p-xyloyl-ci-naphthoic  acid,  m.  p.  158 — 159°.  In 


the  preparation  of  the  toluoylnaphthoic  acid,  a  substance,  C26H20O2, 

m.  p.  234°,  which  is  either  ditolylnaphthalide,  C10H6<Cq^q  g  ^  ^>0, 

or  1  : 8 -ditoluoylnaphthalene,  C10H6(CO*C7H7)2,  was  obtained. 
Attempts  to  prepare  the  corresponding  compound  from  benzene 
were  unsuccessful.  A.  C. 


Resolution  of  trans-cycloButane-1  : 2-dicarboxylic  Acid. 

L.  J.  Goldsworthy  ( J .  Chem .  Soc.,  1924,  125,  2012 — 2013). — 
trams-cycl6Bu.teine-l  :  2-dicarboxylic  acid  has  been  resolved  by 
fractional  crystallisation  of  the  quinine  salt  from  water.  The 
quinine  salt  of  the  Z-acid,  (C20H24O2N2)2,C6H8O4,SH2O,  when 
dehydrated  at  120°  has  [a]D  —192-9°  in  alcohol.  The  \-acid,  m.  p. 
105°,  has  [a]p  —124-3°  in  water.  The  d -acid,  m.  p.  105°,  has 
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Md  +123*3°  in  water  ( ethyl  ester,  b.  p.  236°/761  mm.,  [a]f? 
+77*9°  in  acetone).  C.  J.  S. 

Action  of  Diazomethane  on  some  Aromatic  Acyl  Chlorides. 
II.  Synthesis  of  Fisetol.  M.  Nierenstein,  D.  G.  Wang,  and 
J.  C.  Warr  (J.  Amer.  Chem.  Soc.,  1924,  46,  2551 — 2555). — Diacetyl- 
(3-resorcoyl  chloride  (2  :  4-diacetoxybenzoyl  chloride),  obtained  by 
the  action  of  excess  of  thionyl  chloride  on  diacetyl- [3-resorcylic 
acid  in  chloroform,  has  m.  p.  37°  (cf.  Pacsu,  A.,  1923,  i,  339).  When 
treated  with  diazomethane  in  ether,  the  above  chloride  yields 
M-chloro- 2  :  4 -diacetoxy acetophenone,  m.  p.  73°,  which,  when  boiled 
with  acetic  anhydride  and  sodium  acetate,  affords  <a :  2: 4-tri- 
acetoxy acetophenone,  needles,  m.  p.  129°,  and  this  is  converted 
into  fisetol  («> :  2  :  4-trihydroxyacetophenone)  when  treated  with 
cold  methyl-alcoholic  ammonia.  2  :  4-Dimethylfisetol,  m.  p.  131°, 
obtained  from  fisetol  by  the  action  of  diazomethane  (cf.  Slater 
and  Stephen,  T.,  1920,  117,  316),  yields  w  :  2  :  4-trimethylfisetol, 
m.  p.  61 — 62°,  when  treated  with  methyl  iodide  and  silver  oxide. 
Trimethylfisetol  is  also  obtained  by  methylating  w  :  4-dimethyl- 
fisetol,  prepared  by  the  hydrolysis  of  tetramethylfisetin.  On 
oxidation  with  alkaline  permanganate,  2  : 4-dimethylfisetol  yields 
2  :  4-dimethoxybenzoic  acid.  F.  G.  W. 

Derivatives  of  1  :  8-Naphthalic  Acid.  I.  Preparation  and 
Properties  of  1  : 8-Naph.tlialyl  Chloride.  F.  A.  Mason  (J. 
Chem.  Soc.,  1924,  125,  2116 — 2119). — 1  :  8 -Naphthalyl  chloride, 
m.  p.  about  84 — 86°,  is  obtained  in  70 — 75%  yield  by  heating 
naphthalic  anhydride  in  phosphoryl  chloride  with  a  large  excess 
of  phosphorus  pentachloride  under  reflux  with  exclusion  of 
moisture.  The  crystals  fume  strongly  and  are  immediately  decom¬ 
posed  by  water,  with  re-formation  of  the  anhydride.  They  decom¬ 
pose  completely  on  distillation  even  under  reduced  pressure.  The 
chloride  reacts  vigorously  with  phenol  to  give  phenolnaphthalein 
(cf.  Joubert,  A.,  1893,  i,  477),  with  resorcinol  to  give  naphthafluo- 
rescein  (cf.  Terrisse,  A.,  1885,  667)  and  with  mono-  and  di-alkylated 
ra-aminophenols  to  form  naphtharhodamines,  which  possess  similar 
crimson  colours  to  the  ordinary  rhodamines.  With  alcohols, 
mixtures  of  normal  di-esters  and  naphthalic  anhydride  are  obtained. 
The  diethyl,  m.  p.  58 — 60° ;  dimethyl,  m.  p.  101 — 102°,  and  di-n- 
butyl  esters,  m.  p.  52—53°,  were  prepared.  Attempts  to  prepare 
the  dibenzyl  ester  were  unsuccessful.  A.  C. 

Preparation  of  Diphenic  Acid.  G.  Charrier  and  A.  Beretta 
(' Gazzetta ,  1924,  54,  765 — 769). — The  authors  are  unable  to  obtain 
the  high  yields  of  diphenic  acid  which  Bischoff  and  Adkins  (A., 
1923,  i,  578)  claim  are  obtainable  by  oxidising  phenanthraquinone 
with  chromic  acid  mixture.  As  much  as  44%  of  the  theoretical 
yield  of  diphenic  acid  is,  however,  rapidly  formed  when  phenanthra¬ 
quinone  is  oxidised  by  means  of  alkaline  permanganate  solution ; 
the  crude  phenanthraquinone  obtained  by  treating  phenanthrene 
with  chromic  acid  mixture  can  be  used.  If  the  alkali  is  omitted, 
smaller  yields  of  diphenic  acid  result,  whilst  calcium  permanganate 
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gives  a  number  of  products,  including  a  white  compound,  m.  p. 
228°,  which  is  free  from  carboxyl,  and  is  being  investigated.  Small 
proportions  of  diphenic  acid  are  furnished  by  the  action  of  alkaline 
permanganate  solution  on  either  phenanthrene  or  the  oily  product 
obtained  by  reducing  this  with  sodium  and  amyl  alcohol. 

T.  H.  P. 

Interaction  between  Ethyl  Ethylidenemalonate  and  Anilino- 
phenylacetonitrile.  L.  Higginbotham,  A.  Lapworth,  and  C. 
Simpson  {J.  Chem.  Soc.,  1924,  125,  2339—2344;  cf.  T.,  1907, 
91,  694). — Interaction  of  aqueous-alcoholic  anilinophenylaceto- 
nitrile,  ethyl  ethylidenemalonate,  and  potassium  hydroxide  yielded 

(i)  a  potassio  derivative  fpossibly  of  NHPh  \ 

w  *  \  ^  CHMe-CH(C02Et)/  * 

108 — 111°,  which  on  heating  (a)  with  alkali  gave  cyanide,  aniline, 
and  a[a-benzoylethyl]malonic  acid  and  (6)  with  aqueous  acetone 
or  acetic  acid  gave  ethyl  5-cyano-2-keto-l  :  5-diphenylA-methyl- 

pyrrolidine-3-carboxylate,  m-  P-  "°;  (“) 

the  second  product  was  the  acid  corresponding  with  this  ester, 
m.  p.  40 — 65°.  With  alkali  the  acid  formed  cyanide,  aniline,  and 
a[a-benzoylethyl]malonic  acid,  and  with  boiling  hydrochloric  acid 
formed  5-cyano-2-keto-\  \  5 -diphenyl A-meihylpyrrolidine,  m.  p.  111°, 
which  was  converted  by  alcoholic  potassium  hydroxide  into 
|3-benzoylbutyric  acid,  and  by  sulphuric  acid  at  100°  into  2 -keto- 
1  :  5-diphenyl-4-methylpyrrolidine-5-carboxylamide,  m.  p.  193 — 194°. 
By  a  modification,  interaction  of  anilinophenylacetonitrile,  ethyl 
ethylidenemalonate,  and  potassium  hydroxide  produced  a[a-benzoyl- 
ethyljmalonic  acid,  which  at  160°  was  converted  into  fi-benzoyl- 
butyric  acid,  m.  p.  59 — 60°  ( semicarbazone ,  m.  p.  177 — 178°) ; 
a[a-benzoylethyl]malonic  acid  was  synthesised  from  phenyl 
a-bromoethyl  ketone  and  ethyl  potassio(or  sodio)malonate.  With 
alkali,  A-methylanilinophenylacetonitrile  forms  a  substance,  m.  p. 
126 — 128°,  giving  a  hydrochloride,  m.  p.  242 — 244°  (decomp,  from 
230°).  F.  M.  H. 

isoPhenolphthalein  and  some  of  its  Derivatives.  W.  R. 

Orndorff  and  W.  R.  Barrett  (J.  Amer.  Chem.  Soc.,  1924,  46, 
2483 — 2497). — isoPhenolphthalein  ( op-dihydroxydiphenylphthalide ) 
is  formed,  together  with  fluoran,  as  a  by-product  in  the  prepar¬ 
ation  of  phenolphthalein,  and  can  be  synthesised  by  the  con¬ 
densation  of  phenol  with  o-hydroxybenzoyl-o-benzoic  acid  in 
presence  of  stannic  chloride  at  100 — 110°.  It  forms  a  monohydrate, 
monoclinic  needles,  which  yield  the  anhydrous  substance,  triclinic 
crystals,  m.  p.  200°,  when  heated  at  120°.  The  solubility  of  the 
latter  (g.  per  100  c.c.  of  solvent)  at  21°  is  as  follows  :  alcohol  (95%), 
20-02;  methyl  alcohol,  20-26;  acetone,  47-26;  benzene,  0-77; 
and  glacial  acetic  acid,  1-13.  In  dilute  alkali,  j>H  8-4,  it  is  pale 
yellow,  changing  to  a  purple,  of  bluer  tint  than  that  of  phenol¬ 
phthalein,  at  pn  12-0.  The  colour  fades  on  keeping,  or  on  addition 
of  strong  alkalis,  but  is  restored  when  the  solution  is  warmed. 
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isoPhenolphthalein  yields  benzoic  acid  and  op-dihydroxybenzo- 
phenone  when  fused  with  potassium  hydroxide  at  180 — 190°. 
The  monosodium  salt,  yellow  to  red ;  disodium  salt,  blue ;  diacetate , 
needles,  m.  p.  166 — 167°;  dibenzoate,  needles,  m.  p.  208 — 209°; 
dimethyl  ether,  m.  p.  122°;  oxime,  yellow,  m.  p.  180 — 198°  after 
darkening  from  160°,  and  hydrazide,  colourless,  m.  p.  225 — 235° 
after  darkening  from  210°  ( tribenzoate ,  m.  p.  121 — 123°),  are  described. 
Concentrated  aqueous  ammonia  converts  t-sophenolphthalein  into 
iso phenolphthaleinimide,  m.  p.  269 — 270°,  from  which  the  following 
derivatives  were  prepared  :  diacetate,  m.  p.  210° ;  triacetate,  m.  p. 
178°;  dibenzoate,  m.  p.  255°;  and  tribenzoate,  m.  p.  220°.  iso- 
Phenolphthalein  hydrazide,  (I),  m.  p.  255 — 265°  after  turning  red, 
vtu  yields  a  tribenzoate,  m.  p.  181 — 183°, 

i  112  and  a  triacetate,  m.  p.  199 — 202°. 

(OH*C  H  )  C<N  ^>CO  When  brominated  in  glacial  acetic  acid 
6  4  2  C6H4  solution,  isophenolphthalein  yields 

^  '  tetrabromoisophenolphthalein,  colourless 

needles,  m.  p.  277 — 279°  (decomp.),  which  is  very  pale  yellow  in 
0-01AT-alkaline  solution,  gives  a  fugitive  green  colour  with  1-OiV- 
alkali,  and  a  colourless  solution  in  10%  sodium  hydroxide.  The 
diacetate,  needles,  m.  p.  235°,  and  the  disodium  salt,  green  (II), 
as  well  as  the  trisodium  salt  of  the  carbinol  (III)  are  described. 
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Tetraiodoisophenolphthalein,  obtained  by  treating  isophenol- 
phthalein,  dissolved  in  sodium  hydroxide,  with  a  solution  of  iodine 
in  potassium  iodide,  has  m.  p.  277 — 279°  (decomp.)  after  darkening 
at  260°;  the  diacetate  has  m.  p.  224°.  Reduction  of  ^ophenol- 
phthalein  with  zinc  dust  and  acetic  acid  yields  iso phenolphthalin, 
m.  p.  189 — 190°  ( diacetate ,  m.  p.  143 — 144°),  which  dissolves  in 
alkalis  without  development  of  colour;  reduction  with  zinc  and 
hydrochloric  acid,  in  acetic  acid  solution,  afforded  p-hydroxytri- 
phenylmethanecarboxylic  acid  ( acetate ,  needles,  m.  p.  148°).  The 
absorption  spectra  of  solutions  of  phenolphthalein  and  isophenol- 
phthalein  in  alcohol,  sulphuric  acid,  and  alkalis  are  described  and 
compared.  F.  G.  W. 


Constitution  of  the  “  Pechmann  Dyes,"  and  the  Mechanism 
of  their  Formation  from  3 -Benz oylacrylic  Acid.  M.  T.  Bogert 
and  J.  J.  Ritter  ( Proc .  Nat.  Acad.  Sci.,  1924,  10,  363 — 367). — 
The  authors  suggest  that  the  dye  obtained  by  dehydration  of 

o - CO 

p-benzoylacrylic  acid  has  the  structure  CPh!CH*ClC-CHICPh. 

co— o 

J.  N.  E.  D. 
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Alkylidenebenzoylpyruvic  Esters.  H.  Gault  and  A.  Funke 
(Compt.  rend.,  1924,  179,  535 — 537). — Diethyl  benzoylpyruvate 
(2  mols.)  condenses  with  1  mol.  of  formaldehyde,  yielding,  almost 
quantitatively,  diethyl  meihylenebenzoylpyruvate  ( ethyl  $h-dibenzoyl- 
<xe-diketo-n-pimelate),  (C02Et*C0*CHBz)2CH2,  monohydrate,  m.  p. 
95°;  diphenylhydrazone,  m.  p.  100°.  The  ester  is  hydrolysed  by 
dilute  mineral  acids  with  formation  of  oxalic  acid  and  ae-diphenyl- 
pentane- ac-dione ,  whence  its  constitution  is  inferred.  Attempts 
to  prepare  the  anhydrous  ester  were  unsuccessful,  but  after  pro¬ 
longed  contact  with  concentrated  sulphuric  acid  two  compounds 
were  isolated,  an  ester  and  an  acid,  which  correspond  with  the 
above  diethyl  ester  and  its  acid  each  dehydrated  to  the  extent  of 
2  mols.  of  water.  Acetaldehyde  and  oenanthol  also  condense  with 
diethyl  benzoylpyruvate.  H.  J.  E. 


Reaction  between  Metallic  Sodium  and  Aromatic  Alde¬ 
hydes,  Ketones,  and  Esters.  I.  Aldehydes.  E.  F.  Blicke 
(J.  Amer.  Chem.  Soc.,  1924,  46,  2560 — 2571).— When  benzaldehyde 
is  treated  in  ethereal  solution  with  one  molecular  proportion  of 
metallic  sodium,  in  an  atmosphere  of  nitrogen,  a  colourless,  floccu- 
lent  precipitate  (due  to  adventitious  oxygen)  first  separates;  the 
reaction  mixture  then  turns  brownish-green,  and  finally  an  intense 
green  precipitate  of  the  monosodium  derivative  (I)  is  formed.  On 
dilution  in  a  mixture  of  acetic  acid  and  ice,  still  with  exclusion  of 
air,  the  green  colour  is  immediately  discharged,  and  the  ethereal 
extract,  on  distillation,  yields  benzaldehyde,  benzyl  alcohol,  benzoic 
acid,  benzyl  ether,  and  benzyl  benzoate,  whilst  benzoin  was 
identified  in  the  residue.  The  green  colour  is  attributed  to  the 
quinonoid  (tautomeric)  form  (II)  of  the  sodium  compound,  whilst 
the  polymeride  (III)  is  probably  also  present.  The  action  of  water 
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on  (I)  proceeds  according  to  the  scheme  CHPh’ONa  — >  CHPh’OH 
— >  CH2Ph-OH+CHPhO  (cf.  Schlenk  and  Weickel,  A.,  1911, 
i,  545).  Further,  (I)  reduces  benzaldehyde  to  benzyl  alcohol, 
being  itself  transformed  into  CPh(ONa)ICPh(ONa).  The 
last  yields  the  corresponding  unsaturated  glycol  on  hydrolysis, 
and  this  immediately  rearranges  to  benzoin  (cf.  Lachmann,  A., 
1924,  i,  649).  The  benzyl  benzoate  is  formed  by  the  action  of 
sodium  benzylate  on  benzaldehyde  (cf.  Claisen,  A.,  1887,  574; 
Kohn  and  Trantom,  T.,  1899,  75,  1161),  in  which  reaction 
benzyl  ether  appears  as  a  by-product  (cf.  0.  Kamm  and  W.  F. 
Kamm,  J .  Amer.  Pharm.  Assoc.,  1922,  11,  599). 

When  two  molecular  proportions  of  sodium  are  added  to  benz¬ 
aldehyde  under  similar  conditions,  a  deep  green,  insoluble  product 
is  obtained,  which  yields,  on  hydrolysis,  benzyl  alcohol  and  hydro- 
benzoin.  The  disodium  derivative,  CHPhNa(ONa),  probably 
reduces  the  benzaldehyde  with  formation  of  (III),  from  which  the 
hydrobenzoin  is  obtained  on  hydrolysis. 
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In  the  reaction  between  benzaldehyde,  bromobenzene,  and  sodium, 
the  disodium  derivative  of  benzaldehyde  is  first  formed.  This 
reacts  with  bromobenzene,  by  virtue  of  the  reactivity  of  the  sodium 
atom  attached  to  carbon,  to  form  the  sodium  salt  of  benzhydrol. 
This  reduces  benzaldehyde  to  benzyl  alcohol,  being  itself  oxidised 
to  the  free  radical,  CPh2(ONa)  (cf.  Schlenk  and  Weickel,  loc.  cit.). 
This  then  forms  the  disodium  derivative  CPh2Na(ONa),  which 
reacts  further  with  bromobenzene  to  form  the  sodium  salt  of  tri- 
phenylcarbinol.  The  products  isolated  corresponded  in  quantity 
with  the  equation  3CHPhO  +  7Na  -f  4PhBr  =  2CPh3*ONa  + 
CH2Ph*0!Na-f-4NaBr-f  H.  When  p-bromotoluene  was  used  in  the 
above  reaction,  diphenyl-p-tolylcarbinol  could  not  be  isolated  from 
the  reaction  mixture,  but  by  oxidation  of  the  crude  product,  tri- 
phenylcarbinol-4-carboxylic  acid  was  obtained.  With  1-bromo- 
naphthalene,  the  diphenyl- 1-naphthylcarbinol  was  identified  by 
conversion  into  phenylchrysofluorene  (Ullmann  and  Mourawiew- 
Winigradoff,  A.,  1905,  i,  642).  F.  G.  W. 

Schiff's  Bases  from  3  :  5-Dibromosalicylaldehyde.  C.  M. 

Brewster  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2463 — 2468). — Whilst 
the  Schiff’s  bases  derived  from  salicylaldehyde  are  always  obtained 
in  the  colourless  (phenolic)  form  (cf.  Manchot  and  Furlong,  A., 
1909,  i,  805),  those  from  3  :  5-dibromosalicylaldehyde  yield  first 
the  deeply  coloured  quinonoid  compounds  which  can  in  some 
cases  be  transformed  into  the  paler  phenolic  modifications.  The 
following  compounds,  none  of  which  is  phototropic,  but  some  of 
which  are  thermotropic,  are  described  :  3  :  5 -dibromosalicylidene- 
aniline,  orange-red,  m.  p.  91°;  -o -toluidine,  orange  needles,  m.  p. 
120 — 121°;  -p -toluidine,  orange-red  needles,  m.  p.  130°;  -a -naphthyl- 
amine,  pale  orange-yellow,  m.  p.  138°;  -$-naphthylamine,  orange- 
red,  m.  p.  171°  after  sintering  at  168°;  bis- 3  :  5-dibromosalicylidene- 
m-phenylenediamine,  salmon-coloured,  m.  p.  225°  to  a  red  liquid, 
becoming  paler  on  cooling ;  bis-S  :  5-dibromosalicylidene-p-phenylene- 
diamine,  deep  red  (from  nitrobenzene)  or  yellow  (from  toluene  or 
amyl  alcohol),  m.  p.  310°  (decomp.) ;  bis- 3  :  5-dibromosalicylidene- 
benzidine,  scarlet,  m.  p.  not  below  300°  :  a  yellow  form  is  obtained, 
which  reverts  to  the  red  form  on  keeping,  on  acidifying  a  solution 
of  the  compound  in  alcoholic  sodium  hydroxide ;  bis- 3  :  5 -dibromo- 
salicylidenedianisidine,  maroon-red,  rhomboid  crystals,  m.  p.  305° 
(decomp.) ;  3  :  5-dibromosalicylidene-p-phenylenediamine,  orange- 

brown  crystals,  m.  p.  191°;  -p -bromoaniline,  brilliant  crimson 
leaflets  (from  alcohol)  or  a  cream-coloured  precipitate,  changing 
on  keeping  to  orange,  and  at  120°  to  crimson  (from  glacial  acetic 
acid),  m.  p.  160°;  -p -phenetidine,  orange-yellow,  rhomboid  crystals, 
turning  crimson  at  about  100°,  m.  p.  133°;  bis- 3  :  5 -dibromosalicyl- 
idene-o-tolidine,  scarlet  crystals,  m.  p.  302°  :  a  yellow  form,  which 
quickly  turns  red,  is  obtained  on  neutralising  a  solution  of  the 
substance  in  alcoholic  sodium  hydroxide.  3  : 5-Dibromosalicyl- 
aldehyde-p-bromophenylhydrazone,  yellow  needles,  has  m.  p.  224° 
(decomp.).  F.  G.  W. 
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Condensation  of  Diphenylformamidine  with  Phenols.  II. 
General  Nature  of  the  Reaction.  J.  B.  Shoesmith  and  J. 
Haldane  (J.  Chem.  Soc.,  1924,  125,  2405 — 2407 ;  cf.  ibid.,  1923, 
123,  2704). — When  phenols  are  condensed  with  diphenylform¬ 
amidine  at  carefully  regulated  temperatures,  an  aidehydo  group 
enters  in  the  o-position  to  a  hydroxyl  group;  in  two  cases,  the 
intermediate  product,  a  SchifPs  base,  has  been  isolated.  After 
heating  diphenylformamidine  and  (3-naphthol  at  130°  for  6  hours, 
hydrolysis  yields  2-hydroxy- 1-naphthaldehyde  (separated  through 
its  Schiff’s  base)  in  60%  yield;  the  intermediate  product  is 
2-hydroxy- 1-naphthylideneaniline.  Similarly,  the  condensation 
product  from  a-naphthol  on  hydrolysis  gives  a  sodium  salt,  from 
which  1 -hydro  xy-2-naphthaldehyde  is  liberated.  From  resorcinol 
monomethyl  ether  (2  hours  at  183 — 184°)  is  obtained  2-hydroxy  - 

4- methoxybenzaldehyde  (yield  20%);  the  intermediate  product 

from  resorcinol  and  diphenylformamidine  is  4  :  6-dihydroxyiso- 
phthalylidenebisaniline,  m.  p.  202 — 203°.  Guaiacol  yields  2-hydr- 
oxy-3-methoxybenzaldehyde  and  pyrogallol  yields  2:3: 4-tri- 
hydroxybenzaldehyde.  o-Cresol  gives  2-hydroxy-3-methylbenz- 
aldehyde,  m-cresol  gives  2-hydroxy-4-methylbenzaldehyde,  p-cresol 
2-hydroxy-5-methylbenzaldehyde,  and  phenol  gives  salicylalde- 
hyde  (yield  10%).  At  250°  diphenylformamidine  decomposes  into 
aniline  and  phenylcarbylamine ;  this  occurs  also  in  presence  of 
certain  phenols,  whilst  others  render  it  stable.  F.  M.  H. 

Nitration  of  2  :  3-Dimethoxybenz  aldehyde .  W.  H.  Perkin, 
jun.,  It.  Robinson,  and  F.  W.  Stoyle  (J.  Chem.  Soc.,  1924,  125, 
2355 — 2358). — The  supposed  mononitro-o-veratraidehyde,  m.  p. 
88°  (cf.  T.,  1914, 105,  2389 ;  1923, 123, 1584),  consists  of  the  isomeric 

5-  and  6-nitro-2  :  3-dimethoxybenzaldehydes ;  the  formation  of  the 
latter  is  attributed  to  depression  by  the  aidehydo  group  of  the 
reactivity  of  the  o-methoxyl  group. 

The  nitration  product  gives,  with  ^-toluidine,  two  substances. 
One  is  o-nitro-2  :  3-dimethoxybenzylidene-p-toluidine,  m.  p.  143° ; 
hydrolysis  of  it,  or  of  5-nitro- 2  :  3-dimethoxybenzylideneaniline,  m.  p. 
122°  ( hydrochloride  reddens  at  180°,  m.  p.  200°),  yields  5-nitro- 
2  :  3-dimethoxybenzaldehyde,  m.  p.  115°;  dimethylacetal,  m.  p.  89°; 
phenylhydrazone,  m.  p.  179°;  semicarbazone,  m.  p.  210°;  oxime, 
m.  p.  155°;  the  aldehyde  is  oxidised  to  5-nitro-2  :  3-dimethoxy- 
benzoic  acid.  The  other  is  G-nitro-2  :  3 - di?n  ethoxy  benzylidene-p - 
toluidine,  m.  p.  104° ;  hydrolysis  of  this,  or  of  5-nitro- 2  : 3- 
dimethoxybenzylideneaniline,  m.  p.  84°  ( hydrochloride ,  m.  p.  156° 
[decomp.]),  forms  5-nitro-2  :  3-dimethoxybenzaldehyde,  m.  p.  110°; 
dimethylacetal,  m.  p.  72°;  phenylhydrazone,  m.  p.  138°;  semi¬ 
carbazone,  m.  p.  227 — 228°;  oxime,  m.  p.  130°;  the  aldehyde  is 
oxidised  to  6-nitro-2  :  3 -dim  ethoxy  benzoic  acid.  m.  p.  183°. 

F.  M.  H. 

Conversion  of  Naphthenic  Acids  into  Ketones  with  the  Aid 
of  Catalysts.  N.  Zelinsky  and  E.  Rjachina  ( Ber .,  1924,  57, 
[B],  1932 — 1937).- — Naphthenic  acids  appear  generally  to  be 
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converted  readily  into  the  corresponding  methyl  ketones  by 
catalytic  methods,  differing  thus  from  unsaturated  fatty  acids. 
The  raw  material  used  in  the  investigation  was  a  mixture  of  naph¬ 
thenic  acids  obtained  from  petroleum  from  Balachany  (Caucasus), 
which,  mixed  with  a  considerable  excess  of  acetic  acid,  was  passed 
over  a  mixture  of  manganous  and  zinc  oxides  at  410—^420°.  The 
product  was  a  mixture  of  acetone,  ketones  derived  from  naphthenic 
and  acetic  acids  and  ketones  produced  from  the  naphthenic  acids. 
It  was  submitted  to  fractional  distillation,  after  which  the  separate 
fractions  were  treated  with  sodium  hydrogen  sulphite.  The  ketones 
regenerated  from  the  bisulphite  compounds  were  analytically  pure 
mixtures  of  isomerides  derived  from  the  naphthenic  acids, 
C5H9*C02H,  C7H13*C02H,  and  C8H15*C02H.  The  following  sub¬ 
stances  are  described  :  the  ketone ,  C7H120,  b.  p.  177 — 184°  ( semi - 
carbazone,  m.  p.  105 — 107°);  ketones,  C9H160,  b.  p.  184 — 190°,  d\s 
0*8836,  ftp  1*8353  (semicarbazone,  m.  p.  135°),  and  b.  p.  204 — 
207°,  d\5  0*8921,  w}®  1*4429  (semicarbazone,  m.  p.  142°);  the  ketone, 
C10HgO,  b.  p.  210 — 212°,  df  0*8861,  ri$  1*4441  (semicarbazone, 
m.  p.  140°).  With  the  object  of  gaining  further  insight  into  the 
nature  of  the  ring  of  the  naphthenic  acids,  the  ketone  fractions, 
b.  p.  210 — 212°  and  212 — 215°,  have  been  converted  through  the 
secondary  alcohols  and  iodides  into  the  corresponding  deca- 
naphthenes ;  comparison  of  the  physical  properties  of  these  sub¬ 
stances  with  those  of  menthane  shows  that  they  cannot  possibly 
contain  a  hexahydro-aromatic  nucleus.  The  ketones  which  do  not 
yield  compounds  with  sodium  hydrogen  sulphite  were  separated  by 
distillation  into  a  series  of  fractions  each  consisting  of  a  large  number 
of  isomerides;  ketones,  b.  p.  190 — 207°,  are  derived  from  the 
naphthenic  acids,  C7H13*C02H,  whereas  those  of  b.  p.  207 — 210°, 
212 — 215°,  and  220 — 235°  correspond  with  the  acids  C8H15*C02H, 
C9Hi7-C02H,  and  C10H19*CO2H.  The  ketones,  b.  p.  above  235°, 
have  not  yet  been  investigated.  H.  W. 

Isomerism  of  Hydrazones.  Isomeric  Hydrazones  of 
Phenacylamines  and  the  Determination  of  their  Configur¬ 
ation.  M.  Busch,  G.  Friedenberger,  and  W.  Tischbein  (Ber., 
1924,  55,  [B],  1783—1792;  cf.  Busch  and  Hefele,  A.,  1911,  i,  582). 
• — Isomeric  hydrazones  may  be  prepared  by  the  action  of  phenacyl- 
anilines  on  arylhydrazines  in  alcoholic  suspension  in  the  presence 
of  acetic  acid  at  the  atmospheric  temperature;  occasionally,  the 
condensation  may  be  facilitated  by  somewhat  increasing  the  tem¬ 
perature,  but,  in  this  case,  the  formation  of  the  isomerides  of  lower 
melting  point  (£5  forms)  may  be  suppressed.  The  forms  are  remark¬ 
ably  stable  and  show  little  tendency  to  pass  into  an  equilibrium 
mixture  in  the  molten  state,  in  solution,  or  in  the  presence  of  acids. 
Hydrogen  sulphide  smoothly  transforms  the  p  varieties  into  the 
a  forms  of  higher  melting  point.  Both  varieties  are  converted 
in  solution  by  atmospheric  oxygen  or  by  mercuric  oxide  into  the 
corresponding  azo  derivatives,  which  are  readily  reduced  to  the 
a- hydrazones,  thus  affording  a  second  mode  of  transition  from  the 
p  to  the  a  forms.  The  configuration  of  the  hydrazones  is  elucidated 
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from  the  observation  that  the  a  forms  (I)  condense  with  aliphatic 
aldehydes  to  triazine  derivatives,  whereas  the  0  forms  (II)  only 


Ph-f>CH2-NHR 
K  ’  N-NHR' 


Ph-0£H2-NHR 

R'HN'N 


(II.) 


yield  similar  products  as  a  consequence  of  partial  isomerisation, 
whilst  viscous  oils  are  mainly  formed.  In  certain  cases,  crystalline 
substances  have  been  isolated  from  the  0  forms ;  these  are  shown 
to  be  additive  compounds  of  aldol-like  structure. 

The  following  substances  are  described :  M-p-Anisidinoaceto- 
phenone  -  o  -  tolylhydrazone,  C7H7-NITN!CPh*CH2-NH-C6H4-OMe, 

a  form,  m.  p.  145 — 146°;  0  form,  m.  p.  95 — 98°,  and  the  corre¬ 
sponding  azo  derivative,  C22H21ON3,  m.  p.  138 — 139° ;  5 -phenyl- 
3-o-tolyl- 1  -p-anisyl- 1  :  2  :  3  :  6-tetrahydro- 1  :  3  :  4 -triazine, 

OMe-C,H,-N <cn22’N(C,CTL>N 

(from  the  a-hydrazone  and  formaldehyde),  m.  p.  143 — 144°; 
5-phenyl-3-o-tolyl-l~p-anisyl-2-methyl-l  :  2  :  3  :  6-tetrahydro-\  :  3  :  4- 
triazine,  m.  p.  127 — 128° ;  2  : 5-diphenyl-3-o-tolyl-\-p-anisyl- 
1:2:3:  Q-tetrahydro-l  :  3  :  4 -triazine,  m.  p.  170°;  o-phenyl-3-o- 
tolyl-\-p-anisyl-2-p - chlorophenyl - 1  :  2  :  3  :  8 - tetrahyd.ro - 1  :  3  :  4 -tri¬ 
azine,  m.  p.  139 — 140° ;  5-phenyl-3-o-lolyl-l  :  2-di-p-anisyl- 
1:2:3:  Q-tetrahydro- 1  :  3  :  4 -triazine,  m.  p.  166° ;  5-phenyl-3-o- 
tolyl- 1  -p-anisyl-2-p-dimethylaminophenyl-\ :  2  :  3  :  Q-tetrahydro-\ :  3 : 4- 
triazine,  m.  p.  158°.  The  0-hydrazone  is  converted  by  p-chloro- 
benzaldehyde  into  the  additive  product, 

C6H4Cl-CH(OH);N(C7H7)-N:CPh-CH2-NH-CGH4-OMe, 
m.  p.  123 — 124°;  similarly  constituted  products,  m.  p.  152°  and 
118°,  respectively,  are  prepared  from  anisaldehyde  and  p-dimethyl- 
aminob  enzaldehyde . 

The  following  hydrazones  have  been  prepared  :  w-anilinoaceto- 
phenonephenylhydrazone,  m.  p.  106-5°;  w-p -toluidinoacetophenonc- 
phenylhydrazone,  a  form,  m.  p.  140°;  0  form,  m.  p.  95°;  w-p -tolu- 
idinoacetophenone-o -tolylhydrazone,  a  form,  m.  p.  160 — 162°,  0  form, 
m.  p.  96 — 97° ;  w-anilinoacetophenone-o-tolylhydrazone,  a  form, 
m.  p.  148-5°,  0  form,  m.  p.  95 — 96°;  w-o -toluidinoacetophenonc- 
o -tolylhydrazone,  a  form,  m.  p.  147 — 148° ;  oj-o -anisidinoaceto- 
phenone-o-tolylhydrazone,  a  form,  m.  p.  127 — 128°,  0  form,  m.  p. 
115 — 117°;  (D-p-chloroanilinoacetophenone-o-tolylhydrazone ,  a  form, 
m.  p.  102 — 104°;  w-a,s-m-xylidinoacetophenone-o-tolylhydrazone, 
a  form,  m.  p.  137 — 138°,  0  form,  m.  p.  75 — 77°;  w-p -toluidinoaceto- 
phenone-&s-m-xylylhydrazone,  a  form,  m.  p.  149 — 150°  ;  cd-o -toluidino- 
acelaphenone-a,s-m-xylylhydrazone,  oc  form,  m.  p.  118 — 120°; 
<o-j)-toluidinoacetophenone-o-anisylhydrazone,  a  form,  m.  p.  136 — • 
137° ;  M-p-toluidinoacetophenone-o-chlorophenylhydrazone,  a  form, 
m.  p.  142°,  0  form,  m.  p.  96° ;  w-p-toluidinoacetophenone-m-chloro- 
pjhenylhydrazone,  a  form,  m.  p.  92°;  w-p-toluidinoacetophenons- 
p-chlorophenylhydrazone,  a  form,  m.  p.  138°;  w- p-toluidino-o -aceto¬ 
phenone- cn-naphthylhydrazone,  a  form,  m.  p.  147 — 158°,  0  form,  m.  r>. 
84°.  H.  W/ 
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Action  of  Hydrazines  on  Semicarbazones.  I.  (Miss) 
M.  M.  J.  Sutherland  and  F.  J.  Wilson  ( J .  Chem.  Soc.,  1924,  125, 
2145 — 2148). — The  semicarbazones  of  acetophenone  and  benzo- 
phenone  react  with  phenylhydrazine,  when  heated  in  toluene 
solution,  to  form  8-anilinosemicarbazones  with  evolution  of  ammonia 
according  to  the  scheme  CRR':N-NH-CO-NH2+NH2-NHPh=NH3+ 
CRR'IN'NH-CO'NHrNHPh,  the  reaction  being  similar  to  that 
between  semicarbazones  and  arylamines  (cf.  Borsche,  A.,  1902, 
i,  186;  1904,  i,  945;  1905,  i,  305).  Dilute  hydrochloric  acid 
hydrolyses  the  anilinosemicarbazone,  giving  the  ketone  and 
S-anilinosemicarb  azide  hydrochloride.  Acetophenone-b-anilinosemi- 
carbazone,  m.  p.  210°,  yields  8-anilinosemicarbazide  hydrochloride, 
m.  p.  193°  (decomp.),  on  hydrolysis.  The  benzylidene  derivative 
of  the  latter  has  m.  p.  206°.  8-Anilinosemicarbazide,  m.  p.  151°, 
synthesised  by  heating  (3-carbethoxyphenylhydrazine  with  hydrazine 
hydrate  (cf.  Heller,  A.,  1891,  1212),  yielded  the  same  hydrochloride. 
Benzophenone-h-anilinosemicarbazone  had  m.  p.  161°,  and  was 
accompanied  by  a  small  quantity  of  benzophenonephenylhydrazone. 
Corresponding  products  were  formed  on  hydrolysis  with  dilute 
hydrochloric  acid,  but  with  excess  of  12%  acid,  complete  hydrolysis 
into  benzophenone,  hydrazine  and  phenylhydrazine  hydrochlorides, 
and  carbon  dioxide  took  place.  Acetonesemicarbazone  behaved 
differently  with  phenylhydrazine,  the  reaction  being  mainly  one 
of  displacement,  with  formation  of  acetonephenylhydrazone  and 
semicarbazide  (or  its  decomposition  products).  The  toluene  mother- 
liquors  yielded  a  small  quantity  of  acetorie-Z-anilinosemicarbazone, 
m.  p.  169°,  but  however  the  conditions  were  varied  the  reaction 
did  not  proceed  more  than  10%  in  this  direction.  A.  C. 

Oxidation  of  Acetomesitylene  with  Permanganate .  W.  H. 

Perkin,  jun.,  and  R.  B.  Tapley  (J.  Chem.  Soc.,  1924,  125,  2428 — 
2437). — Mesityl glyoxylic  acid,  dimethylterephthalonic  acid,  4  :  6-di- 
methylphthalonic  acid,  and  carboxymethylphthalonic  acid  have 
been  isolated  from  the  products  of  the  oxidation  of  acetomesitylene 
with  permanganate. 

Mesitylglyoxylic  acid  yields  trimethylmandelic  acid  when  reduced 
with  an  excess  of  sodium  amalgam,  and  when  oxidised  by  per¬ 
manganate  gives  dimethylterephthalonic  acid  ( phenylhydrazone , 
m.  p.  213°  [decomp.])  as  the  main  product.  The  dimethyl  ester  of 
dimethylterephthalonic  acid,  m.  p.  85°,  has  been  obtained  by 
direct  esterification  as  well  as  by  the  action  of  methyl  alcohol  on 
the  acid  chloride.  2  :  6-Dimethylterephthalic  acid  is  formed  when 
the  corresponding  terephthalonic  acid  is  oxidised  by  permanganate. 
Reduction  of  dimethylterephthalonic  with  excess  of  sodium 
amalgam,  below  15°,  gives  ^-carboxy-2  :  Q-dimethylmandelic  acid, 
m.  p.  243 — 244°  after  softening  at  230°.  When  the  reduction 
is  conducted  at  the  boil  in  sodium  carbonate  solution  with  excess 
of  sodium  amalgam  there  is  produced  ^-carboxy-2  :  Q-dimethyl- 
phenylacetic  acid,  m.  p.  about  285°;  dimethyl  ester,  m.  p.  78°. 

When  dimethylterephthalonic  acid  is  treated  with  aniline  there 
is  formed  the  aniline  salt  of  anilodimethyllerephthalonic  acid,  m.  p. 
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168°,  which  by  elimination  of  aniline  and  carbon  dioxide  when 
boiled  with  water  or  with  xylene,  is  converted  into  2  :  6 -dimethyl- 
benzaldehydeanil-4-carboxylic  acid,  m.  p.  185 — 186°,  giving  2  :  6 -di- 
methylbenzaldehyde-4-carboxylic  acid,  m.  p.  211 — 212°  (phenyl- 
hydrazone,  m.  p.  about  228°),  when  boiled  with  hydrochloric  acid. 

4  :  6 -Dimethylphthalonic  acid  is  obtained  in  the  anhydrous  form, 
m.  p.  178°,  from  dilute  hydrochloric  acid,  or  as  the  monohydrate, 
m.  p.  86 — 87°,  from  water.  The  dimethyl  ester  melts  at  76 — 79°. 
When  the  acid  is  treated  with  sulphuric  acid,  4  :  6-dimethylphthalic 
anhydride  is  produced.  4  :  6-Dimethylbenzaldehydeanil-2-carboxy- 
anilide,  m.  p.  213°,  is  obtained  by  the  action  of  aniline  on  dimethyl  - 
phthalonic  acid,  and  this  substance  when  heated  with  hydrochloric 
acid  yields  the  4 :  Q-dimethylbenzaldehyde-2-carboxyanilide,  m.  p. 
174°. 

4(6 'i.)-Carboxy-Q(4'l)-methylphthalonic  acid  is  very  deliquescent 
and  when  dried  at  100°  has  m.  p.  about  218°  (decomp.).  By 
esterification  of  the  impure  acid  with  methyl  alcohol,  there  were 
obtained  two  substances  which  are  believed  to  be  the  dimethyl 
ester,  m.  p.  155 — 156°,  and  the  trimethyl  ester,  b.  p.  210 — 214° /15 
mm.  Reduction  of  the  acid  with  a  large  excess  of  sodium  amalgam 
gave  dicarboxymethylmandelic  acid,  m.  p.  228°.  C.  J.  S. 

Isomerism  of  the  Oximes.  XX.  Isomeric  p-Nitrobenzo- 
phenoneoximes  and  their  Four  Methyl  Esters.  O.  L.  Brady 
and  R.  P.  Mehta  (J.  Chem.  Soc.,  1924,  125,  2297 — 2304). — Four 
crystalline  ethers  of  benzophenoneoxime  are  isolated,  thus  support¬ 
ing  the  Hantzsch-Werner  hypothesis,  which  demands  the  existence 
of  an  oxygen  and  a  nitrogen  ether  corresponding  with  each  of  the 
two  isomeric  oximes. 

After  oximation  of  p-nitrobenzophenone,  a  sodium  salt  sparingly 
soluble  in  2Ar-sodium  hydroxide  is  isolated,  from  which  carbon 
dioxide  liberates  anti-p - ni trob e nzophenon eoxime,  m.  p.  158°,  whilst 
syn-p-nitrobenzophenoneoxime,  m.  p.  115°  after  many  recrystal¬ 
lisations,  is  liberated  from  the  mother-liquors ;  their  configuration 
is  established  by  the  Beckmann  change,  when  the  former  yields 
p-nitrobenzanilide,  m.  p.  214°,  and  the  latter  a  crude  amide,  which 
is  hydrolysed  to  aniline  and  p-nitroaniline.  When  methyl  sulphate 
acts  on  an  aqueous  methyl-alcoholic  solution  of  the  anti- oxime  in 
presence  of  sodium  hydroxide  at  0°,  the  product  less  soluble  in 
ether  proves  to  be  the  1$ -methyl  ether  of  the  anti- oxime,  m.  p.  147°, 
converted  by  hydrogen  iodide  into  methylamine,  whilst  the  more 
soluble  is  the  O -methyl  ether  of  the  awta'-oxime,  m.  p.  93°.  Methyl- 
ation  of  the  syw-oxime  gives  equal  amounts  of  the  N -methyl  ether 
of  the  .syn- oxime,  m.  p.  176°,  and  that  of  the  emta' -oxime  (which  is 
attributed  to  isomerisation  at  the  moment  of  formation)  together 
with  the  O -methyl  ether  of  the  syn- oxime,  m.  p.  96°.  The  AT-methyl 
ethers  are  not  readily  interconvertible,  but  are  decomposed  by 
acids  to  the  ketone ;  the  stability  of  the  O-methyl  ethers  makes  it 
improbable  that  they  are  structural  isomerides.  Acetic  anhydride 
converts  either  the  anti-  or  spn-oxime  into  aceft/Z  -  anti-p  - nitrob enzo- 
phenoneoxime,  m.  p.  178°.  Phenylcarbimide  converts  the  anti- 
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oxime  into  carbanilino-Sinti--p-nitrobenzophenone  oxime,  m.  p.  181° 
(decomp.),  whilst  the  «syn-oxime  yields  the  same  product,  in  an 
impure  form.  F.  M.  H. 

Replacement  of  the  Benzoyl  Group  by  the  Nitro  Group. 

L.  Elion  ( Rec .  trav.  chim.,  1924,  43,  867 — 868). — The  replacement 
of  an  acetyl  group  by  a  nitro  group  previously  observed  in  the 
transformation  of  3  :  5-dibromo-4-aminoacetophenone  into  2  :  6-di- 
bromo-4-nitrophenylnitroamine  (A.,  1923,  i,  390)  now  finds  a 
parallel  in  the  replacement  of  the  benzoyl  by  the  nitro  group, 
fuming  nitric  acid  converting  3  :  5-dibromo-4-aminobenzophenone 
into  the  same  2  :'6-dibromo-4-nitrophenylnitroamine.  R.  B. 

Benzilic  Acid  Transformation.  G.  Scheuing  ( Ber .,  1924, 
57,  [Z?],  1963 — 1965). — The  conversion  of  benzil  into  benzilic  acid 
by  alcoholic  alkali  hydroxide  in  the  presence  of  ether  (Schonberg 
and  Keller,  A.,  1923,  i,  928)  has  been  described  previously  by  the 
author  (A.,  1923,  i,  231).  The  action  of  the  ether  (cf.  Lachman, 
A.,  1924,  i,  653)  depends  on  its  ability  to  repress  the  dissociation 
of  the  additive  compound  of  potassium  hydroxide  and  benzil. 
The  evidence  adduced  by  Schonberg  in  favour  of  the  view  that 
only  one  molecular  proportion  of  alkali  hydroxide  is  necessary  for 
the  change  is  inconclusive,  since  the  alkali  is  regenerated  in  part 
during  the  transformation.  The  statement  that  alkoxide  is  more 
effective  than  hydroxide  in  causing  the  benzilic  acid  transform¬ 
ation  is  erroneous  (cf.  Lachman,  loc.  cit  ).  H.  W. 

Blue  Adsorption  Compounds  of  Iodine.  IV.  G.  Barger 
and  F.  J.  Eaton  (J.  Chem.  Soc.,  1924,  125,  2407 — 2414). — Certain 
constitutive  and  ionic  influences  are  discussed.  It  is  concluded 
that  a  crossed  conjugated  double  bond  is  insufficient  to  ensure 
adsorption  of  iodine,  since  2-benzylidene-l  :  3-indanedione,  the 
o-hydroxybenzylidene  derivative,  1  : 2-diketohydrindene,  its 
2-methyl  derivative,  ethyl  1  :  3-diketohydrindenecarboxylate,  and 
the  sodium  derivative  of  2-propionyl-l  :  3-diketohydrindene  do  not 
give  a  blue  compound,  whilst  the  sodium  derivative  of  ethyl  1  :  3-di- 
ketohydrindenecarboxylate  and  disodium  salt  of  1  : 3-diketo- 
hydrindenecarboxylic  acid  do.  Although  o-hydroxybenzylidene- 
acetophenone  does,  its  dibenzoyl  derivative  does  not.  Of  com¬ 
pounds  possessing  a  bridge  oxygen  atom,  a  negative  result  is  given 
by  ethylidenephthalide,  ethylenediphthalide,  fluorenephthalide,  and 
diphenylphthalide,  whilst  benzylidenephthalide  gives  a  positive 
result  which  is  attributed  to  the  colloidal  nature  of  its  solutions. 
The  following  derivatives  of  7-hydro xy-4-methylcoumarin  all  give 
a  blue  compound,  but  at  varying  iodine  concentrations,  and  none 
so  readily  as  the  benzoyl  derivative  :  carbethoxy-,  phenylacetyl-, 
cinnamoyl-,  (3-naphthoyl-,  a-chlorobenzoyl-,  m-nitrobenzoyl-,  p-nitro- 
benzoyl-,  phenylcarbimido-  (cf.  T.,  1915,  107,  417).  Experiments 
with  benzoyl-p-methylumbelliferone,  a-naphthaflavone,  and  indeno- 
flavone,  in  which  disodium  hydrogen  phosphate  and  phosphoric 
acid  were  present  in  addition  to  iodine  and  potassium  iodide,  show 
that  neither  the  rate  of  development  of  the  blue  colour  nor  its 
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intensity  is  affected  by  variations  in  the  phosphate-ion  concen¬ 
tration.  Study  of  the  effect  of  various  salts  in  the  case  of  benzoyl - 
(3-methylumbelliferone  shows  that  the  colour  develops  most  rapidly 
in  presence  of  iodide.  A  precipitate  appears  on  addition  of  potass¬ 
ium  iodide  to  a  solution  of  thallous  chloride  and  iodine.  When 
the  iodine  compound  of  coumarin  (as  also  of  acetocoumarin  and 
benzoyl- 3-methylumbelliferone)  is  precipitated  by  different  con¬ 
centrations  of  iodine,  the  crystals  show  high  iodine  concentrations, 
but  are  of  variable  composition.  F.  M.  H. 

Decomposition  of  Anthraquinone  by  Heat.  H.  F.  Lewis  and 
S.  Shaffer  ( Ind .  Eng.  Chem.,  1924,  16,  717 — 718). — The  decom¬ 
position  of  anthraquinone  begins  appreciably  at  450° ;  a  red  and  a 
brown  substance,  both  soluble  in  aqueous  alkali,  are  present  amongst 
the  products.  [See  also  E.,  1924,  667.]  D.  F.  T. 

Methylisopropylanthraquinone.  M.  Phillips  ( J.  Amer.  Chem. 
Soc.,  1924,  46,  2533 — 2536). — Phthalic  anhydride  condenses  with 
p-cymene  in  presence  of  aluminium  chloride  to  form  o-2  :  5-methyl- 
isopropylbenzoylbenzoic  acid,  m.  p.  124°,  which  yields  1  :  4 -methyl- 
isopropylanthraquinone,  yellow  needles,  m.  p.  113-8°,  when  heated 
with  fuming  sulphuric  acid.  Methylisopropylanthracene  picrate, 
brown  needles,  m.  p.  131°,  was  obtained  by  heating  the  above 
quinone  with  ammonia  and  zinc  dust,  and  adding  picric  acid  to  the 
alcoholic  extract  of  the  solid  reaction  product  obtained.  Dinitro- 
methylisopropylanthraquinone,  yellow  needles,  m.  p.  232°  (decomp.), 
is  described.  F.  G.  W. 

New  Halogen  Derivatives  of  Camphor.  IV.  Action  of 
Hydroxylamine  on  a-  and  a'-Chlorocamphor  and  Bromo- 
camphor.  V.  Action  of  Sodium  Methoxide  and  Ethoxide 
on  afi-Dibromocamphor.  Formation  of  Esters  of  a-Bromo- 
campholenic  Acid.  H.  Burgess  ( J .  Chem.  Soc.,  1924,  125, 
2375 — 2381). — IV.  p-Camphorquinonedioxime,  m.  p.  240°,  is 
prepared  by  the  action  of  hydroxylamine  on  a-bromocamphor  (cf. 
Angelico,  A.,  1900,  i,  675),  a-chlorocamphor,  and  the  a'-chloro-  and 
a'-bromo-camphors. 

V  (cf.  Kachler  and  Spitzer,  A.,  1882,  42,  864;  1883,  44,  1008; 
Forster,  T.,  1902,  81,  265). — The  by-product  in  the  preparation  of 
a'(3-dibromocamphor  by  the  action  of  sodium  ethoxide  on  a[3-di- 
bromocamphor  (cf.  T.,  1923,  123,  1867)  is  ethyl  a-bromo- 

campholenate  (I),  b.  p.  140°/15  mm., 
H2C— CH— CHBr  df  1-235,  [a]*»61  -82°  in  benzene.  Similarly, 

(I  )  [  CMe2  i  methyl  a-bromocampholenate,  b.  p.  134°/ 

HC=CMe  C02R  14  mm.,  [a]^,  —19°  in  benzene,  is  ob¬ 
tained,  or  it  may  be  prepared  in  86% 
yield  by  addition  of  sodium  methoxide  to  a  methyl-alcoholic 
solution  of  ap-dibromocamphor.  Either  ester  is  converted  by 
boiling  aqueous  potassium  hydroxide  into  a -hydroxycampholenic  acid, 
m.  p.  103°,  [a]^  — 50°  in  chloroform  (its  copper  salt  chars  at  195°, 
m.  p.  197 — 198°  [decomp.]),  together  with  oily  unsaturated  acids. 
With  ammonia,  the  methyl  ester  yields  (i)  a-bromocampholenamide, 
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m.  p.  110 — 111°,  [a]5461  —32°  in  alcohol;  (ii)  an  isomeride  which  is 
regarded  as  a'-bromocampholenamide,  m.  p.  112-5°,  [a]546i  +52°  in 
alcohol,  and  (iii)  a  product,  m.  p.  123°.  Rotations  for  other  values 
of  X  are  given  and  a  table  of  rotations  for  the  esters  shows  that  the 
simple  dispersion  law  is  obeyed.  F.  M.  H. 

Studies  of  Dynamic  Isomerism.  XVI.  The  Mutarotation 
of  Beryllium  Benzoylcamphor.  Formation  of  an  Additive 
Compound  with  Chloroform.  The  Optical  Activity  of 
Beryllium.  H.  Burgess  and  T.  M.  Lowry  (J.  Chem.  Soc.,  1924, 
125,  2081—2096;  cf.  T.,  1923,  123,  822,  2111).— To  investigate 
the  dynamic  isomerism  of  benzoylcamphor,  several  of  its  metallic 
derivatives  were  prepared  and  examined  as  to  how  far  they 
possessed  the  typical  properties  of  co-ordination  compounds.  Beryl¬ 
lium  benzoylcamphor,  (C17H1902)2Be,  forms  circular,  transparent 
plates  (usually),  m.  p.  208°,  and  also  tetragonal  crystals,  a  :  c= 
1  :  1-7324;  it  is  prepared  in  97%  yield  by  adding  piperidine  and 
hydrated  beryllium  sulphate  to  a  hot  aqueous  alcoholic  solution  of 
benzoylcamphor.  Both  the  parent  substance  and  the  beryllium 
compound  show  mutarotation,  the  latter  in  spite  of  the  fact  that 
all  the  mobile  hydrogen  has  been  replaced  by  the  metal.  The 
rotatory  power  of  beryllium  benzoylcamphor  is  very  high ;  tables 
are  given  showing  its  values  at  different  temperatures  and  concen¬ 
trations,  for  solutions  in  benzene,  chloroform,  acetone,  alcohol, 
heptane,  and  cycZohexane.  In  benzene,  [a]  is  some  50°  higher  than 
in  the  other  liquids.  The  mutarotation  is  slow,  but  reversible  in 
benzene.  The  solid  obtained  from  a  slowly  evaporated  benzene 
solution  of  which  the  rotatory  power  had  reached  a  steady  value 
when  redissolved  in  the  same  volume  of  benzene  showed  the  original 
high  value.  Mutarotation  was  shown  in  all  the  above  solvents, 
proving  that  the  phenomenon  is  definitely  characteristic  of  the 
solute.  The  change  in  rotatory  power  does  not  result  in  any  change 
of  molecular  weight,  hence  like  that  of  nitrocamphor  is  due  to 
reversible  isomeric  change  (T.,  1899,  75,  217).  Observations  of 
freezing  point  show  that  the  stable  and  labile  forms  of  the  compound 
are  isomeric,  and  measurements  of  the  solubility  in  heptane  and 
cycZohexane  show  that  they  are  present  in  approximately  equal 
proportions  when  equilibrium  is  reached.  The  probable  rotatory 
power  of  the  labile  isomeride  in  heptane  is  estimated  as  [a]5461  292°, 
[a]s780  246°,  and  the  partial  specific  rotation  of  the  beryllium  complex 
is  78°.  Crystallised  from  a  mixture  of  chloroform  and  acetone, 
beryllium  benzoylcamphor  separates  in  tough,  glassy,  anorthie 
prisms,  m.  p.  204°,  containing  2  mols.  of  chloroform.  These  prisms, 
dissolved  in  acetone  or  benzene,  show  a  much  more  rapid  muta¬ 
rotation  than  the  ordinary  tabular  crystals.  Contrary  to  its 
behaviour  when  used  as  a  solvent  for  nitrocamphor,  chloroform 
acts  as  a  catalyst  for  beryllium  benzoylcamphor  and  promotes  the 
chemical  change  giving  rise  to  the  mutarotation  (T.,  1899,  75,  211). 
This  is  attributed  to  the  formation  of  an  unstable  additive  compound, 

c8hi4<$q  ^ cHcv>Be<o— cph:6>c8Hw  The  mutarotation  in 
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benzene  is  greatly  increased  by  the  presence  of  benzoic  acid  or 
piperidine  in  the  solvent.  Less  than  1  part  in  1000  parts  of 
piperidine  increases  the  velocity  of  change  about  seventy-fold.  In 
chloroform,  the  rate  of  change  is  about  250  times  as  great  as  in 
benzene,  whilst  acetone  is  a  still  more  active  catalyst.  From  these 
and  other  facts,  it  is  inferred  that  the  origin  of  the  mutarotation 
of  beryllium  benzoylcamphor  is  fundamentally  different  from  that 
of  nitrocamphor  and  the  sugars,  although  there  are  many  points 
of  analogy.  The  chloroform  compound,  the  rotatory  power  of  which 
does  not  differ  much  from  that  of  the  equilibrium  mixture,  is  regarded 
as  an  intermediate  phase  in  the  isomeric  change  when  brought 
about  by  this  catalyst.  A.  C. 

Permanganic  Oxidation  of  Nopinene.  G.  Brus  ( Compt . 
rend.,  1924,  179,  501 — 503). — The  oxidation  technique  was  similar 
to  that  used  by  Dupont  and  Brus  in  the  case  of  pinene  (A.,  1923,  i, 
934).  The  primary  product  is  nopinene  glycol,  which  is  subsequently 
converted  into  nopinic  acid  and  finally  into  nopinone.  The  product 
consists  of  a  mixture  of  these  substances,  and  the  proportion  of 
nopinic  acid  becomes  smaller  when  the  reaction  is  carried  out 
rapidly  and  at  a  high  temperature.  Oxidation  of  this  acid  by  lead 
dioxide  in  presence  of  acetic  acid  or  of  its  sodium  salt  by  potassium 
permanganate  gives  nopinone.  H.  J.  E. 

fsoBornylane  and  some  of  its  Derivatives.  S.  Nametki n 
{Annalen,  1924,  440,  60 — 72). — The  nitration  method  previously 
used  in  studying  the  structure  of  fenchane  (A.,  1916,  i,  269)  has 
now  been  applied  to  the  investigation  of  the  structure  of  hsobornylane, 
the  dihydrofenchene  obtained  by  Zelinsky  (J.  Russ.  Phys.  Chem.  Soc., 
1904,  36,  770)  by  catalytic  hydrogenation  of  dZfenchene.  Dilute 
nitric  acid  ( d  1-075)  at  130— -135°  converts  hs'obornylane  mainly 
into  a  tertiary  nitro  compound,  showing  that  *sobornylane  contains 
a  -  CHMe  group,  since  the  third  methyl  group  cannot  be  attached 
to  the  carbon  atom  common  to  both  ring  systems ;  apocamphoric 
acid  is  found  in  the  acid  layer.  These  facts  establish  the  structure 
of  oso  horny  lane  as  2  :  7  :  7 -trimethyl- [1  :  7  :  4]-&4cyck>hexane  (I). 

ch2-oh— ch2  ch2-ch— ch2 

(I.)  I  7(JMe2  |  — >  I  GMe2  |  (II  ) 

CH2*CH — CHMe  CH.yCH— C(N02)Me 

6  12 

The  tertiary  nitro  compound  on  reduction  and  treatment  with 
nitrous  acid  is  converted  into  a  tertiary  alcohol,  2:7:  7 -trimethyl  - 
[1:7: 4]-fo‘cycZohexan-2-ol,  which  is  not  identical  with  the  tertiary 
alcohol  of  the  same  constitution  obtained  by  Komppa  and  Roschier 
from  magnesium  methyl  iodide  and  apocamphor  (A.,  1917,  i,  466). 
The  new  alcohol  on  dehydration  under  the  influence  of  mineral  acid 
yields  a  mixture  probably  of  ZM-fenehenes  (Wallach’s  nomenclature) 


and 
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Besides  the  tertiary  nitro  compound,  a  secondary  nitro  compound 
(V)  and  a  ketone  are  also  produced  in  the  action  of  nitric  acid  on 
t-sobornylane.  Since  apocamphoric  acid  is  the  only  dibasic  acid 
produced  and  the  further  action  of  nitric  acid  on  the  tertiary  nitro - 
Gobomylane  yields  no  apocamphoric  acid,  the  nitro  group  in  the 
secondary  nitro  compound  must  occupy  the  3-position.  The  new 
ketone,  isobomylone,  possesses  a  structure  (VT)  identical  with  that 

CH0’CH — CHN02  CHyCH — CO 

(V.)  |  “  CMe2  [  ‘  I  CMe2  |  (VI.) 

CH2*6h — CHMe  CH2*6h — CHMe 

assigned  to  fenchone.  The  preponderating  formation  of  the 
tertiary  over  the  secondary  nitro  compound  is  in  harmony  with 
Konovalov’s  rule. 

[With  L.  Abaktjmowsky  and  A.  Selivanov.] — d£-Fenchene 
is  converted  by  Sabatier  and  Senderens’  method  (temperature 
160 — 165°)  into  fsobomylane,  b.  p.  163-5 — 164-5°/753  mm.,  df  0-8579, 
Woo  1-4590,  [a]D  — 12-36,  which  in  contrast  with  fenchane  is  rapidly 
attacked  by  fuming  nitric  acid.  Dilute  nitric  acid  also  attacks 
tsobomylane  more  readily  than  fenchane,  giving  a  tert .-nitro- 
iso bomylane,  b.  p.  112 — 113°/12  mm.,  df  1-0575,  n20  1-4813,  [a]^ 
—26-72°  (in  alcohol),  which  is  not  readily  attacked  by  nitric  acid. 
Deduction  with  tin  and  hydrochloric  acid  converts  the  nitro  com¬ 
pound  into  tert.-aminoisobornylane,  b.  p.  199 — 199-5°/756  mm., 
df  0-9171,  n,m  1-4800,  [a]D  —6-24°  (alcohol)  ( benzoyl  derivative, 
m.  p.  134—135°),  which  with  nitrous  acid  yields  a  tert.-isobornylol, 
in.  p.  46 — 48°,  and  an  unsaturated  hydrocarbon ,  C10H36,  b.  p.  150 — 
155°/749  mm.,  df  0-8628,  w20  1-4665,  [a]D  +0-7°,  yielding  on  hydro¬ 
genation  at  160 — 165°  a  saturated  hydrocarbon,  C10H18,  df  0-8541, 
na o  1-4567,  [a]D  -f  1-99°,  which  is  not  identical  with  t'sobomylane, 
showing  that  isomerisation  has  taken  place  during  the  dehydration, 
iso Bomylone,  b.  p.  197-5 — 198°/762  mm.,  df  0-9681,  nw  1-4694,  has 
a  camphor-like  odour,  resembling  also  camphenilone,  and  yields  a 
semicarbazone,  m.  p.  174- — 175°.  sec. -Nitroisobarnylane,  a  pale 
yellow  oil,  b.  p.  89 — 90°/l-2  mm.,  df  1-0466,  n.2Q  1-4805,  is  com¬ 
pletely  soluble  in  water.  The  apocamphoric  acid,  m.  p.  205 — 
206°,  was  identified  as  the  cis-form  by  its  reaction  with  acetyl 
chloride.  R.  B. 

Structure  of  Dicyclic  Terpenes.  K.  Slawenski  ( Eoczniki 
Chemji,  1923,  3,  378 — 382). — The  views  of  Dupont  (A.,  1922,  i, 
1042)  on  the  structure  of  dicyclic  terpenes  are  criticised  and  con¬ 
trasted  with  the  author’s  conjugation  theory  (A.,  1924,  i,  865).  It 
is  pointed  out  that  both  the  theories  outlined  by  Dupont — that  of 
free  valencies  and  that  involving  the  oscillation  of  valencies — fail 
to  account  for  existing  facts  and  lead  to  predictions  which  are  not 
realised  experimentally.  G.  A.  R.  K. 

Resolution  of  a-Terpineol.  A.  T.  Fuller  and  J.  Kenyon 
(./.  Chem.  Soc.,  1924,  125,  2304 — 2316). — The  isolation  of  both 
optically  active  terpineols  by  resolution  of  dJ-a-terpineol  is  recorded. 
The  potassium  derivative  of  a-terpineol,  with  phthalic  anhydride 
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in  benzene  solution,  forms  a-terpinyl  hydrogen  phthalate  (yield  80%), 
m.  p.  117 — 118°;  similarly,  it  forms  dl-a -terpinyl  hydrogen  d -cam- 
phorate,  m.  p.  127 — 128°,  which  with  d- a-phenylethylamine  gives  a 
salt ,  m.  p.  115 — 117°.  Repeated  recrystallisation  of  the  brucine 
salt  of  the  above  phthalate,  m.  p.  150°,  from  methyl  alcohol  produced 
Z-brucine  Z-a-terpinyl  phthalate,  [a]£  — 16*2°  in  ethyl  alcohol,  giving 
Z-terpinyl  hydrogen  phthalate,  [a]D  — 36-7°  in  ethyl  alcohol;  the 
Z-strychnine  Z-ester  melts  at  207°,  [a]},7  — 41-8°  in  chloroform.  The 
ester  liberated  from  the  mother-liquors  of  the  brucine  salt  was 
converted  into  its  morphine  salt,  m.  p.  142°,  which  by  recrystal¬ 
lisation  gave  the  Z-morphine  (Z- aster,  whence  (Z-a-terpinyl  hydrogen 
phthalate  was  liberated.  The  Z-cinchonidine  cZ-ester  was  prepared  : 
thus  samples  of  the  ester,  [a]D  ±36-7°,  were  obtained  by  crystallis¬ 
ation  of  four  different  alkaloidal  salts.  The  Z-brucine  (Z-ester  has 
[a]n  +7-8°  in  ethyl  alcohol. 

Hydrolysis  of  the  d-  and  Z-esters  with  alcoholic  potassium 
hydroxide  yielded  the  d-  and  Z-a-terpineols,  b.  p.  104°/15  mm.,  [a]^ 
+100-5°;  (Z-terpineol  melts  at  36*9°,  nD  1-4819,  (Z“5  0-9475; 
Z-terpineol  melts  at  37°,  df's  0-9402;  simple  rotatory  dispersion  is 
exhibited.  The  phenylur ethane  of  (Z-a-terpineol  melts  at  109-5°, 
Md  +40-9°  in  chloroform ;  the  nitrosochloride  melts  at  107 — 108°, 
[a]n  +256-5°  in  ethyl  alcohol.  (Z-Terpineol  with  the  mixed  formic 
acetic  anhydride  gave  (Z-a-terpinyl  formate,  df7  0-9889,  nD  1-4712, 
[a]D  +88-32° ;  with  magnesium  ethyl  chloride  it  gave  C10H„OMgCl, 
which  with  acetic  anhydride  yielded  (Z-a-terpinyl  acetate,  df  0-9659, 
nD  1-4657,  [a]u  +79-92°;  similarly,  the  propionate,  df  0-9525, 
wD  1-4641,  [a]D  +75-12°,  the  n-butyrate,  df5  0-9455,  nD  1-4632, 
[a]D  +70-36°,  and  the  n- valerate,  df  0-9424,  wD  1-4633,  [a]D  +65-20°, 
were  prepared.  The  densities  at  different  temperatures,  and 
refractive  indices  for  various  wave-lengths,  are  quoted.  The 
values  of  the  physical  constants  show  a  smooth  progression  as  the 
length  of  the  ester  chain  increases.  The  [a]A-mol.wt.  curve  is 
smooth,  with  a  slight  irregularity  at  the  propionate;  the  alcohol 
itself  also  lies  on  this  curve. 

Steam -distillation  of  (Z-terpinyl  hydrogen  phthalate  with  sodium 
hydroxide  gave  (Z-a-terpineol  and,  by  dehydration,  (Z-limonene, 
[a]g  +107-8°. 

Tables  are  given  showing  [a]A  for  different  values  of  X  and,  with 
the  more  important  substances,  for  different  solvents.  F.  M.  H. 

Two  Homolognes  o£  Diprene.  O.  Asciian  [with  I.  F.  M. 

Krohn]  ( Ber .,  1924,  57,  [B\  1959 — 1962). — A  further  sample  of 
diprene  (cf.  A.,  1924,  i,  1212)  has  been  obtained  from  the  by¬ 
products  of  the  technical  preparation  of  isoprene-caoutchouc 
having  b.  p.  171-5 — 173°/752  mm.,  68-5 — 69°/16  mm.,  df  0-8481, 
nf  'i  1-49660.  The  constants  are  in  harmony  with  those  determined 
previously  (Zoc.  cit.),  except  that  the  present  density  is  somewhat 
lower.  Dibutadiene,  C8H12,  b.  p.  126 — 127°/745  mm.,  60 — 60-5°/74 
mm.,  df  0-8319,  rif'4,  1-46228,  and  dimethyldiprene,  C12H20,  b.  p. 
200-5— 201 -5°/758  mm.,  88— 88-5°/12  mm.,  df  0-8535,  rif  1-47915, 
are  obtained  as  by-products  in  the  technical  condensation  of 
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butadiene  and  (iy-dimethylbutadiene,  respectively.  As  judged 
from  their  physical  constants  the  hydrocarbons  are  monocyclic 
terpenes  containing  two  double  linkings.  H.  W. 

Saponins  and  Related  Substances.  XI,  XII,  XIII.  A.  W. 

van  der  Haar  ( Rec .  trav.  chim.,  1924,  43,  542 — 549). — Prunol 
(cf.  Power  and  Moore,  T.,  1910,  97,  1099),  urson,  and  a  mixture 
of  the  two  melt  at  279 — 280° ;  the  methyl,  acetylmethyl,  and  acetyl 
derivatives  of  prunol  have  the  same  m.  p.  (and  the  last,  the  same 
rotation)  as  the  corresponding  urson  derivatives ;  prunol,  like 
urson,  contains  a  carboxyl  group.  Prunol  and  urson  are  there¬ 
fore  considered  to  be  identical.  Power  and  Moore’s  preparation 
of  a  diacetylprunol  (hydrolysed  to  the  monoacetyl  derivative) 
could  not  be  repeated,  but  the  monoacetyl  compound  (hydrolys- 
able  to  prunol)  was  obtained.  Since  urson  (prunol)  must  be 
C30H48(OH)-CO2H,  the  name  ursolic  acid  is  proposed.  When  dis¬ 
tilled  with  zinc  dust  in  a  current  of  hydrogen,  oleanol  behaves  like 
ursolic  acid,  losing  carbon  dioxide  and  forming  an  oil.  Contrary 
to  the  view  of  Power  and  Tutin  (T.,  1908,  93,  891),  it  is  therefore 
regarded  as  C30H48(OH)*CO2H,  and  the  name  oleanolic  acid  is  pro¬ 
posed.  The  m.  p.  of  malol  and  its  methyl  and  acetylmethyl  deriv¬ 
atives  as  given  by  Sando  (A.,  1923,  i,  990)  are  compared  with  those 
of  ursolic  acid  and  corresponding  derivatives.  It  is  concluded  that 
malol  is  identical  with  ursolic  acid  and  that  Sando’s  “  diacetyl- 
malol  ”  is  in  reality  a  monoacetyl  derivative.  F.  M.  H. 

Colouring  Matters  of  Fungi.  I.  Atromentin.  F.  Kogl 
and  J.  J.  Postowsky  ( Annalen ,  1924,  440,  19 — 35). — The  colouring- 
matter  present  in  Agaricus  atrotomentosus  can  be  isolated  in  yields 
of  about  2%  of  the  dried  fungus  by  extraction  with  2%  sodium 
hydroxide  solution,  followed  by  precipitation  of  the  dye  with  dilute 
acid,  extraction  with  chloroform,  and  crystallisation  from  alcohol, 
whilst  by  Thorner’s  method  (A.,  1878,  575;  1880,  47)  exhaustive 
extraction  gave  only  0-6%  of  the  dye,  for  which  the  name 
atromentin  is  proposed.  Atromentin,  C20H14O7,  crystallises  from 
acetic  acid  in  small  plates  with  a  bronze  or  chocolate-brown  lustre, 
containing  1|-  mols.  of  solvent  which  is  lost  at  136°  in  a  vacuum. 
It  does  not  melt,  sublimes  with  difficulty,  and  shows  no  characteristic 
absorption  spectrum.  It  dyes  dull  tobacco-brown  shades  on  wool, 
green  shades  on  chrome-mordanted  wool.  A  solution  of  atro¬ 
mentin  in  acetic  acid  mixed  with  excess  of  bromine  produces  an 
intense  bluish-green  stain  on  the  skin  or  other  albuminous  sub¬ 
stances.  Its  solution  in  sulphuric  acid  becomes  deep  green  on 
the  addition  of  boric  acid.  Molecular  weight  determinations  in 
alcohol  agree  with  the  molecular  formula  (C20H14O7)2.  It  gives  a 
diammonium  salt  (cf.  Thorner,  loc.  cit.) ;  with  sodium  hydrogen 
carbonate,  a  violet  monosodium  salt,  C20H13O7Na,  and  with  sodium 
ethoxide,  a  green  trisodium  salt,  C20H11O7Na3,  is  obtained,  which 
on  treatment  with  alcoholic  hydrogen  chloride  yield  only  the 
original  dye.  Acetylation  with  sodium  acetate  and  acetic 
anhydride  by  Thorner’s  method  gives  a  'penta-acetyl  derivative, 
yellow  plates,  m.  p.  240 — 241°,  in  80 — 90%  of  the  theoretical 
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yield,  not  a  diacetyl  derivative,  as  Thorner  supposed.  The  addition 
of  a  little  zinc  dust  to  the  acetylation  mixture  gives  a  nearly 
quantitative  yield  of  hepta-acetyl-leuco-atromentin,  C34H30O14, 
m.  p.  235 — 236°,  which  on  hydrolysis  readily  undergoes  oxidation, 
yielding  the  original  dye.  This  behaviour  indicates  that  two 
of  the  oxygen  atoms  are  present  in  a  quinone  ring  constituting 
the  chromophore,  and  not  in  a  pyrone  ring,  as  the  sensitiveness 
of  the  dye  to  alkali  at  first  suggests.  Methylation  with  methyl 
sulphate  yields  an  indefinite  red  substance,  whilst  diazomethane 
yields  a  dimethyl  ether,  C22H1807,  bluish-brown  needles,  m.  p. 
above  270°.  Atromentin  is  slowly  attacked  even  by  5%  sodium 
hydroxide.  Decomposition  with  50%  potassium  hydroxide  at 
140 — 165°  yields  a  mixture  of  two  well-crystallised  isomeric  hydroxy- 
acids,  CjjHjoOg,  m.  p.  183°  and  164°,  the  higher-melting  acid  pre¬ 
ponderating.  On  bromination  in  ethereal  solution,  the  acids  yield 
a  product,  m.  p.  100°  (decomp.);  further  bromination  of  the  acid, 
m.  p.  183°,  yields  a  substance  losing  hydrogen  bromide  in  the  air, 
which  shows  the  characteristic  atromentin  reaction  on  skin.  Both 
acids  yield  the  same  monoacetyl  derivative,  C11H903Ac,  m.  p.  141°. 
Decomposition  with  30%  potassium  hydroxide  yields  a  yellow  and 
a  colourless  product  which  have  not  yet  been  further  investigated. 
On  distillation  with  zinc  dust,  atromentin  yields  a  hydrocarbon, 
Ci5Hi2,  m.  p.  202 — 203°,  which  is  not  2-methyl-  or  1  :  3-dimethyl- 
anthracene,  but  may  be  the  hitherto  unknown  4-methylphenanthr- 
ene.  A  micro-method  for  the  determination  of  acetyl  groups  is 
described,  in  which  the  procedure  of  Meyer  (A.,  1906,  ii,  58) 
is  adapted  to  the  apparatus  for  the  steam-distillation  of  small 
quantities  of  substances  described  by  Pozzi-Escot  (A.,  1904,  ii,  554). 

R.  B. 

Tannins  and  Similar  Substances.  XVII.  Hamameli- 

tannin.  III.  K.  Freudenberg  and  F.  Blummel  ( Annalen , 
1924,  440,  45 — 59). — By  means  of  an  improved  technique  (due  to 
E.  Vollbrecht)  involving  extraction  with  cold  acetone,  removal  of 
resins  and  fats  by  benzene  extraction,  and  a  further  extraction  of 
the  tannin  with  ethyl  acetate,  the  tannin  is  obtained  on  pouring 
the  extract  into  water  as  a  gelatinous  substance,  which  on  further 
purification  with  talc  and  lead  acetate  followed  by  fractional  pre¬ 
cipitation  from  acetone  with  benzene,  crystallises  from  water  in 
long,  colourless  needles,  C20H20O14,6H2O,  which  lose  water  of  crystal¬ 
lisation  at  100°/12  mm.,  [a]g)8  +35*7°  (in  water).  The  composition 
thus  agrees  with  that  previously  deduced  (A.,  1919,  i,  215;  1920, 
i,  562),  and  since  the  tannin  behaves  towards  the  magenta- 
sulphurous  acid  reagent  exactly  as  dextrose,  the  carbonyl  group 
of  the  hexose  must  be  present)  in  the  digalloylhexose.  Further 
study  of  the  hydrolysis  with  tannase  (A.,  1922,  i,  285)  shows  that 
gallic  acid  and  the  hexose  are  obtained  in  exactly  the  proportions 
required  for  a  digalloylhexose.  After  removal  of  the  gallic  acid, 
the  sugar  solution  is  concentrated,  freed  from  tannase  by  extraction 
with  alcohol  and  treatment  of  the  alcoholic  solution  with  alumina, 
and  purified  by  treating  the  aqueous  solution  with  calcium  carbonate. 
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The  hexose,  [a]^8  —7-1°  (in  water),  forms  no  osazone  and  yielded 
no  furfuraldehyde,  laevulic,  mucic,  or  saccharic  acids.  With 
p-nitrophenylhydrazine  in  alcoholic  solution  it  gives  (yield  45%) 
a  bright  yellow  p -nitrophenylhydrazone,  C12H1707N3,  m.  p.  165 — 
166°,  [a]f2g  +144°  (in  pyridine).  p-Toluenesulphonylhydrazine, 
m.  p.  112°  (acetyl  derivative,  m.  p.  151°),  obtained  from  p- toluene- 
sulphonyl  chloride  and  hydrazine  hydrate  in  benzene,  gives  a 
colourless  p-toluenesulphonylkydrazone  of  the  hexose,  C13H20O7N2S, 
m.  p.  155°,  [a]g78  +76-1°  (in  pyridine),  which  on  heating  with  benz- 
aldehyde  in  alcoholic  solution  is  decomposed,  yielding  benzaldehyde- 
p-toluenesulphonylhydrazone,  m.  p.  127 — 128°.  D extrose-p -toluene- 
sulphonylhydrazone,  m.  p.  179°,  [ajf^  —9-59°  (in  aqueous  pyridine, 
1  :  4),  is  similarly  decomposed.  On  oxidation  with  mercuric  oxide 
in  the  presence  of  calcium  carbonate  (cf.  Blanchetiere,  A.,  1923, 
i,  539)  the  hamameli  hexose  is  converted  into  an  unerystallisable 
calcium  salt  from  which  a  syrupy  hexonic  acid  was  obtained.  The 
ammonium  salt  of  this  acid,  C6H1507N,  has  m.  p.  152°,  [a]??8  —3-9° 
(in  water).  The  hexonic  acid  yields  a  phenylhydrazide,  m.  p. 
202 — 203°,  [a]s78  +35-2°  (in  25%  water,  25%  acetic  acid,  50% 
pyridine),  which  is  not  identical  with  gluconylphenylhydrazide, 
and  a  p-toluenesulphonylhydrazide,  m.  p.  173°  (decomp.),  [a]^8 
+  11-3°  (in  pyridine).  The  p -toluenesulphonylhydrazide  of  gluconic 
acid  has  m.  p.  184°,  [a]i$8  +4050  (in  pyridine).  The  hexonic  acid 
is  also  formed  in  the  oxidation  of  the  sugar  with  nitric  acid,  oxalic 
acid  being  also  produced  and,  in  one  experiment,  another  acid, 
yielding  a  triamide,  C6Hu06N3,  needles,  darkening  at  210°,  m.  p. 
235°,  a  triphenylhydrazide,  C24H2606N6,  m.  p.  187°,  and  a  tri- 
p-toluenesulphonylhy dr azide,  m.  p.  71°.  which  is  possibly  a  dihydr- 
oxycitric  acid,  C02H-CH(0H)-C(0H)(C02H)-CH(0H)-C02H. 
In  view  of  these  results,  the  branched  hexose  structure, 
CH2(OH)-CH(OH)-C(OH)(CHO)*CH(OH)-CH2-OH,  is  suggested  for 
the  sugar,  which  on  oxidation  would  yield  the  hexonic  acid, 
CH2(0H)-CH(0H)-C(0H)(C02H)-CH(0H)-CH2-0H,  the  further  oxid¬ 
ation  of  which  should  yield  the  dihydroxycitric  acid  and  finally 
oxalic  acid.  It  remains  undetermined  whether  the  galloyl  groups 
in  the  tannin  are  attached  to  the  primary  or  secondary  hydroxyl 
groups  of  the  sugar.  R.  B. 

Chroman  Series.  A.  I.  M.  Kahil  and  M.  Inierenstein  (J. 
Amer.  Chem.  Soc.,  1924,  46,  2556 — 2560). — 2-Methoxydiphenyl- 
carbinol  was  converted  into  2 -methoxydiphenylmethyl  chloride, 
needles,  m.  p.  73°,  by  the  action  of  thionyl  chloride  in  chloroform, 
and  this,  on  treatment  with  activated  magnesium  and  carbon 
dioxide,  yielded  2 -methoxydiphenylacetic  acid,  silky  needles,  m.  p. 
176 — 177°.  The  latter  was  converted  into  2 -methoxydiphenylacetyl 
chloride,  needles,  m.  p.  67°,  by  the  action  of  phosphorus  pentachloride 
in  chloroform,  from  which,  by  the  action  of  diazomethane,  2 -meth¬ 
oxydiphenylmethyl  chloromethyl  ketone,  OMe*C6H4*CHPh-CO’CH2Cl, 
plates,  m.  p.  107°,  was  obtained.  This  ketone  is  converted,  by  the 
action  of  aluminium  chloride  in  benzene,  into  3 -phenylchroman-2 - 
one,  plates,  m.  p.  76°  (phenylhydrazone,  yellow  needles,  m.  p.  127 — 
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128°),  which  yields  2-hydroxy-3-phenylchroman,  needles,  m.  p.  87° 
(acetyl  derivative,  needles,  m.  p.  117°),  on  reduction  with  zinc 
dust  and  acetic  anhydride.  3-Bromo-2-hydroxy-3-phenylchroman, 
needles,  m.  p.  157 — 158°,  obtained  from  the  above  hydroxyphenyl- 
chroman  by  the  action  of  bromine  in  chloroform,  yields  2 -hydroxy  • 
3-methoxy-3-phenylchroman,  needles,  m.  p.  127°  ( acetyl  derivative, 
m.  p.  167 — 168°),  when  boiled  with  methyl  alcohol.  2-Chloro-3- 
methoxy-3-phenylchroman,  needles,  m.  p.  84°,  is  obtained  from 
the  latter  by  the  action  of  thionyl  chloride,  and  yields  3 -methoxy- 
3-phenylchroman,  needles,  m.  p.  41°,  when  treated  with  magnesium 
in  ether,  and  this,  when  treated  with  acetyl  chloride  in  benzene, 
yields  3-hydroxy-3-phenylchroman,  needles,  m.  p.  101- — 102°  (acetyl 
derivative,  needles,  m.  p.  124 — 125°).  F.  G.  W. 

2-Chlorometliylfuran  from  2-Fury lcarbinol.  H.  Gilman 
and  C.  C.  Vernon  (J .  Amer.  Chem.  Soc.,  1924,  46,  2576 — 2579). — 
2-Chloromethylfuran  was  obtained  by  the  action  of  thionyl  chloride 
on  a  cooled  dilute  ethereal  solution  of  2-furylcarbinol,  and  also  by 
the  action  of  hydrogen  chloride  in  ethereal  solution,  preferably  in 
presence  of  calcium  carbide.  It  could  not  be  distilled  and  was 
identified  by  conversion  into  2-ethoxymethylfuran,  b.  p.  148 — 150°, 
df  0-9888,  n 20  1-4316.  F.  G.  W. 


Structure  of  Fluoran  and  Phthalophenone  Derivatives. 

M.  Dominikiewicz  (Rocznilci  Chemji ,  1923,  3,  350 — 361). — Although 
quinolphthalein  cannot  be  represented  by  an  ortho-  or  para-quin- 
onoid  formula  like  other  phthaleins,  it  forms  highly  coloured  salts. 
On  the  other  hand,  although  analogous  to  fluorescein,  it  is  not 
fluorescent  in  alkaline  solution  and  possesses  no  affinity  for  animal 
fibres.  When  nitrated  in  acetic  acid  solution,  however,  it  forms  a 
1  :  8 -dinitro  compound  (needles),  which  dyes  wool  and  silk  a  brilliant 
orange.  The  corresponding  diamino  compound  is  readily  obtained 
and  possesses  the  properties  of  a  rhodamine,  dyeing  animal 
fibres  from  an  acid  bath.  In  the  presence  of  an  excess  of  alkali, 
however,  both  this  property  and  the  fluorescence  of  the  amino 
compound  disappear,  the  substance  behaving  in  a  manner  analogous 
to  Liebermann’s  2:3:6:  7-tetrahydroxyfluoran  (A.,  1901,  i, 


CJBL 


CO 


.0 


595). 

It  is  clearly  the  amino  groups  which  exert  an  auxochromic  effect 
and  enable  a  quinonoid  change  to  take  place  without  disturbing 
the  fluoran  skeleton  of  the  substance.  On 
adding  alkali,  however,  the  fluoran  ring  is 
opened  and  fluorescence  disappears,  whilst 
a  new  quinonoid  form  appears  involving 
the  hydroxyl  groups.  These  phenomena 
are  explained  by  assuming  the  annexed 
structure  for  quinolphthalein,  from  which 
it  is  clear  that  the  formation  of  a  coloured, 
quinonoid  form  must  involve  the  rupture  of  the  fluoran  ring.  The 
fluorescence  of  the  1  :  8-diamino  compound  in  acid  solution  is  due 
to  an  ortho-quinonoid  form. 

A  fundamental  distinction  is  made  between  derivatives  of  phthalo- 
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phenone  which  are  non-fluorescent  and  phthaleins  proper;  the 
former  are  derivatives  of  diphenylphthalide  from  which  an  ortho- 
or  a  para-quinonoid  derivative  can  be  obtained,  according  to  the 
position  of  the  hydroxyl  groups ;  an  ortho -quinonoid  arrangement 
occurs  only  when  the  substance  is  unable  to  form  a  true  phthalein. 

G.  A.  R.  K. 

Action  of  Sodium  on  the  Acetates  of  o-  and  p-Cresol. 

R.  I.  E.  Hall. — (See  i,  23.) 

Syntheses  of  Pelargonidin  and  Cyanidin.  R.  Willstatter, 
L.  Zechmeister,  and  W.  Kindler  (Ber.,  1924,  57,  [R],  1938 — 
1944). — The  synthesis  of  pelargonidin  has  been  recorded  previously 
(cf.  A.,  1920,  i,  561).  3:5:  7-Trimethoxycoumarin  is  converted 
by  magnesium  3  : 4-dimethoxyphenyl  iodide  and  subsequent  treat¬ 
ment  of  the  product  with  hydrochloric  acid  into  3:5:  7 -trimethoxy- 
2-3':  4 ' -dimethoxyphenylbenzopyrylium  chloride,  which  is  demethylated 
with  hydriodic  acid  and  converted  into  3:5:  7 -trihydroxy-2 -3'  :  4'- 
dihydroxyphenylbenzopyrylium  chloride,  identical  with  the  cyanidin 
chloride  from  cornflowers  and  roses  (cf.  A.,  1913,  i,  1372).  H.  W. 

Synthesis  of  New  Anthocyanidins.  R.  Willstatter  and 
0.  T.  Schmidt  {Ber.,  1924,  57,  [R],  1945 — 1950).— In  continuation 
of  previous  work  (A.,  1920,  i,  561 ;  preceding  abstract),  3:5:7- 
trimethoxycoumarin  has  been  converted  by  magnesium  2 : 4- 
dimethoxyphenyl  iodide  and  treatment  of  the  product  with  hydro¬ 
chloric  acid  into  3:5:  7 -trimethoxy-2-(2' :  4 ' -dimethoxyphenyl)benzo- 
pyrylium  chloride,  from  which,  after  demethylation,  3:5: 1-tri- 
hydroxy-2-{2' :  A! -dihydroxyphenyl)benzopyrylium  chloride  {morinidin 
chloride )  is  prepared  as  the  mono-,  di-,  and  tri-hydrate.  Similarly, 
3:5:  7-trimethoxycoumarin  and  magnesium  phenyl  bromide  yield 
successively  3:5:  7-trimethoxy-2-phenylbenzopyrylium  chloride, 
( ?)  C18H1S04C12,  and  3:5:  7-trihydroxy-2-phenylbenzopyrylium 
chloride  (galanginidin  chloride),  which  exists  as  the  mono-,  di-,  and 
tetra-hydrates  (cf.  Pratt  and  Robinson,  T.,  1924,  125, 188).  Morinidin 
is  isomeric  with  cyanidin,  but,  in  colour,  it  appears  more  closely 
related  to  pelargonidin,  so  that  the  entry  of  a  second  hydroxyl 
group  into  the  molecule  of  the  latter  has  far  less  influence  when  it 
occurs  in  the  meta  than  in  the  ortho  position.  Galanginidin  is 
scarlet-yellow  in  acid  aqueous,  orange-yellow  in  alcoholic  solution ; 
the  colour  of  the  anthocyanins  appears,  therefore,  to  be  conditioned 
by  the  presence  of  at  least  one  hydroxyl  group  in  the  phenyl 
nucleus.  H.  W. 

New  Route  to  the  3-Hydroxybenzopyrylium  Salts.  L.  R. 

Ridgway  and  R.  Robinson  (J.  Chem.  Soc.,  1924, 125,  2240 — 2244). 

- — 2-Hydroxy-3-ethoxybenzaldehyde  condenses  with  w-carbeth- 
oxyaminoacetophenones  yielding  products  which  on  hydrolysis  with 
hydrochloric  acid  give  3-hydroxybenzopyrylium  salts,  the  latter 
substances  being  also  obtained  from  w-acetoxyacetophenones. 
o- Vanillin  and  w-carbethoxy  amino  acetophenone  condense  in  glacial 
acetic  acid  in  the  presence  of  hydrogen  chloride,  yielding  3-carbeth- 
oxyamino-8-methoxy-2-phenylbenzopyranyl  methyl  ether  (I),  m.  p. 
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101°.  The  ethyl  ether,  m.  p.  Ill0,  is  analogously  prepared.  Simi¬ 
larly,  in-carbethoxyamino-p-methoxyacetophenone,  m.  p.  76°,  from 
w-amino-p-methoxyacetophenone  stannichloride  and  ethyl  chloro- 
formate  in  the  presence  of  sodium  carbonate,  condenses  with 
2-hydroxy-3-ethoxybenzaldehyde,  yielding  3-carbethoxyamino-8- 
ethoxy- 2 - p - methoxyphenylbenzopyrylium  chloride  (II),  a  dark  red  oil 
which  could  not  be  readily  crystallised,  and  on  treatment  with  water 
yields  the  pseudo  base  from  which  8-carbethoxyamino-8-ethoxy-2-p- 
methoxyphenylbenzopyranyl  methyl  ether  (III),  m.  p.  104°,  is  obtained 

OMe  EtO 

/Yo\cph 

'C*NH*C02Et 


EtO 

/' Y0x|C6H4-OMe  ->  /\/°  '  C-C6H4-OMe 
'COaEt  ^y^^/C-NH-COjjEt 

CH-OMe  CH-OMe 

(I.)  (II.)  (HI) 

on  boiling  with  methyl  alcohol.  Hydrolysis  of  the  pyrylium  chloride 
(II)  with  20%  hydrochloric  acid  yields  8 -hydroxy -8 -ethoxy -2 -p- 
methoxyphenylbenzopyrylium  chloride,  crimson  needles,  m.  p.  176° 
[ bromide ,  red  needles,  m.  p.  197°  (decomp.),  ferrichloride, 
(C18H17O4Cl)2,FeCl3,0-5H2O, 

orange-red  plates,  m.  p.  196°],  the  same  product  being  obtained  by 
condensation  of  2-hydroxy-3-ethoxybenzaldehyde  with  w-acetoxy- 
p-methoxy  acetophenone  in  dry  ether,  followed  by  crystallisation 
of  the  product  from  hydrochloric  acid.  2 -Hydroxy- 3 -ethoxy - 
benzaldehyde  and  u>p-dimethoxyacetophenone  in  dry  ether  with 
hydrogen  chloride  similarly  yield  3  -  m, ethoxy  -  8  -  ethoxy -2 -p-methoxy  - 
phenylbenzopjyryliwn  chloride,  C19H1904C1  +  3-5H20,  red  needles, 
m.  p.  160°  (decomp.),  which  could  not  be  hydrolysed  to  the  3-hydr- 
oxybenzopyrylium  derivative  previously  described.  The  corre¬ 
sponding  bromide,  maroon  needles,  m.  p.  135 — 138°  (decomp.), 
is  demethylated  with  respect  to  the  p-methoxy  group  when  heated 
with  acetic  acid  saturated  with  hydrogen  bromide,  yielding  a 
bromide,  red  needles,  m.  p.  155°  (decomp.).  3-Methoxy-8-ethoxy- 
2-p-methoxyphenylpyrylium  ferrichloride,  red  needles,  has  m.  p. 
166°.  R.  B. 

Arylated  Pyrylium  Compounds  and  tlieir  Relations  to  the 
Benzopyrylium  Compounds.  XIV.  W.  Dilthey  and  E. 
Floret  (Annalen,  1924,  440,  89 — 96). — With  the  object  of  obtain¬ 
ing  an  o-violone  of  the  y-series  (annexed  formula),  the  methyl  ether 
of  o-hydroxybenzylidene  diacetophenone  was  con- 
densed  to  the  corresponding  pyrylium  salt  from  which 
I!  |  on  demethylation  a  2  : 6-diphenyl-4-o-hydroxyphenyl- 
O  pyrylium  salt  was  obtained,  and  this  on  treatment 
with  pyridine  yielded  a  blue  anhydro-base.  This 
could  not  be  crystallised  and  changed  spontaneously 
Pliv  ^Ph  to  the  yellow  phenacylideneflavene  obtained  by 
Feuerstein  and  Kostanecki  (A.,  1898,  i,  370).  The 
mechanism  of  this  change  of  an  arylated  pyrylium 
to  a  benzopyrylium  compound  involves  the  intermediate  form- 
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ation  of  a  pyranol  which  may  have  one  of  several  alternative 

/CHICPh-OH 

structures,  but  the  formula  OH*CfiH4*C<^  O  most 

^CH-CPh 


probably  represents  the  final  stage  in  the  transition,  since 
from  this  by  loss  of  water  the  phenacylideneflavone  is  readily 
formed.  These  relations  are  in  harmony  with  the  previously 
expressed  conception  of  the  pseudo-bases  (pyranols)  derived  from 
pyrylium  salts  as  the  enolic  forms  of  1  :  5-diketones  (cf.  A.,  1920, 
i,  62;  1921,  i,  188;  1922,  i,  668).  The  pseudo-base  has  not  been 
isolated,  but  its  phenolic  acetate  has  been  obtained  by  the  action  of 
alkali  on  the  acetylated  pyrylium  salt.  Since  both  the  anhydro- 
pyrylium  base  and  the  benzopyrylium  derivative  are  formed  by 
loss  of  water  from  the  enolic  1  :  5-diketone,  these  results  show  that 
the  benzopyrylium  ring  is  the  more  easily  formed,  a  fact  which  may 
explain  the  non-occurrence  of  the  arylated  pyryliums  in  nature.  The 
synthesis  of  arylated  pyryliums  from  1 : 5-diketones  is  parallel  to 
the  formation  of  benzopyrylium  salts  by  condensation  of  o-hydr- 
oxychalkones  (Decker  and  Fellenberg,  A.,  1907,  i,  1064;  1909,  i, 
116),  whilst  the  recently  described  synthesis  of  pyrylium  salts 
from  acetophenone  and  1  :  3-diketones  (A.,  1924,  i,  1332),  similarly 
corresponds  with  Billow’s  method  for  benzopyrylium  compounds 
(A.,  1901,  i,  440,  559,  603;  1902,  i,  112),  the  differences  in  the 
methods  consisting  chiefly  in  the  more  powerful  condensing  agents 
required  for  the  pyrylium  salt  formation.  The  present  work,  how¬ 
ever,  shows  that  the  presence  of  acetic  anhydride  is  not  essential  in 
the  latter  case. 

2-Methoxybenzylidenediacetophenone,  m.  p.  115°,  from  o-meth- 
oxybenzaldehyde  (1  mol.)  and  acetophenone  (2  mols.),  or  from 
2-methoxychalkone  (1  mol.)  and  acetophenone  (1  mol.),  with  ferric 
chloride  in  acetic  anhydride  solution  (cf.  Kostanecki  and  Rossbach, 
A.,  1896,  i,  556),  yields  2  :  Q-diphenylA-o-methoxyphenylpyrylium 
ferrichloride,  C24Hi902Cl4Fe,  m.  p.  154 — 155°,  which  with  hydrogen 
bromide  in  alcoholic  or  acetic  acid  solution  is  converted  into  2  :  6- 
diphenylA-o-methoxyphenylpyrylium  bromide,  C24H20O2Br2,H2O, 
golden-yellow  needles,  melting  first  at  80°  and  then  at  197°.  Alcoholic 
ammonia  converts  the  pyrylium  bromide  into  2  :  G-diphenylA-o- 
methoxyphenylpyridine,  needles,  m.  p.  122°,  which  with  hydrochloric 
acid  at  150 — 160°  yields  2  :  6 - diphenyl  A- o - hydroxyphen ylpyridine, 
needles,  m.  p.  178°  ( hydrochloride ,  yellow,  effervescent  at  139°, 
m.  p.  220°).  Hydro  bromic  acid,  alone  or  with  acetic  acid,  converts 
the  pyrylium  bromide  into  2  :  6-diphenylA-o-hydroxyphenylpyrylium 
bromide,  reddish-violet,  m.  p.  245 — 246° ;  the  chloride  has 
m.  p.  227 — 228°,  the  picrate  has  m.  p.  238°.  The  chloride  on 
treatment  with  acetic  anhydride  followed  by  perchloric  acid 
yields  2  : 6-diphenylA-o-acetoxyphenylpyrylium  perchlorate,  yellow 
needles,  m.  p.  191 — 194°,  from  which  by  treatment  with  sodium 
acetate  the  free,  colourless  acetate  of  the  pseudo-base,  C25H20O4, 
m.  p.  112 — 113°,  is  obtained.  Treatment  of  the  pyrylium  chloride 
in  alcoholic  solution  with  aqueous  pyridine,  ammonia,  or  alkalis, 
yields  phenacylideneflavene,  m.  p.  131°,  from  which  flavone  was 
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obtained  by  oxidation  with  potassium  permanganate  in  alcoholic 
solution,  together  with  benzoic  acid  and  traces  of  o-hydroxyaceto- 
phenone  or  salicylic  acid.  R.  B. 

Heterocyclic  Ring  Systems.  R.  Seka  (Ber.,  1924,  57, 
[15],  1861 — 1867). — Attempts  are  described  to  obtain  substances 

0 - Q - Q 

containing  the  ring  system  X<^ _ i _ ^>X,  in  which  X  is  an  atom 

\j 

other  than  carbon.  Ethyl  2  :  5-dimethylfuran-3  :  4-dicarboxylate 
is  converted  by  liquid  ammonia  under  pressure  at  50°  into  the 
corresponding  diamide,  m.  p.  243 — 244°  (decomp.)  after  softening 
at  240°,  from  which  the  imide  could  not  be  prepared.  The  ester 
is  converted  by  an  ethereal  solution  of  magnesium  phenyl  brom¬ 
ide  into  2  :  5-dimethylfuro-2  :  2' :  5  :  5' -tetraphenyltetrahydrofuran, 

m-  P*  199°  after  softening,  and  by  magnesium 

methyl  iodide  into  2  :  5-dimethylfuro- 2  :  2' :  5  :  5 '-teirarnethyltetra- 
hydrofuran,  b.  p.  107 — 109° /9  mm.  Ethyl  2  :  5-dimethylpyrrole- 
3  :  4-dicarboxylate  is  transformed  by  magnesium  phenyl  bromide 
into  ethyl  2  :  5-dimethyl-3-diphenylhydroxymethylpyrrole-4:-carboxylate, 

QH)-CMe>KH,  m.  p.  189°  (decomp.)  after  darkening  at 


185° ;  the  second  carbethoxy  group  is  not  affected,  even  when  a 
large  excess  of  the  reagent  is  used.  Ethyl  2  :  5-dimethyl-l-phenyl- 
pyrrole-3  :  4-dicarboxylate  and  magnesium  phenyl  bromide  yield 
(?)  3  :  4:-dibe?izoyl-l-phenyl-2  :  5-dimethylpyrrole,  m.  p.  206 — 207°, 
whereas  with  magnesium  methyl  iodide  2  :  5 -dimethyl-l-phenyl- 

pyrrolo-2 : 2' :  5 : 5' -tetramethyltetrahydrofuran,  PhN<C^^C‘V  ^^e2^>0, 

CMe.C'CMeg 

b.  p.  145°/10  mm.,  is  produced.  H.  W. 


Dipyrylenes  and  the  Relationships  of  the  Linkings  in 
Pyrone  Ring  Systems.  E.  Arndt,  E.  Sciiolz,  and  P.  Nacht¬ 
wey  {Ber.,  1924,  57,  [B\,  1903— 191 1).— 4-Thio-2  :  6-diphenyl- 
pyrone  resembles  ethyl  thiochelidonate  (A.,  1924,  i,  199)  in  its 
ability  to  form  a  dipyrylene  derivative,  whereas  this  property  does 
not  appear  to  be  possessed  by  4-thiopyrone  or  4-thio-2  :  6-dimethyl- 
pyrone.  In  explanation  of  this  difference  the  conceptions  of  Collie 
with  regard  to  the  constitution  of  pyrones  are  revived  in  a  some¬ 
what  modified  form.  In  thiopyrone  and  4-thio-2  : 6-dimethyl  - 
thiopyrone,  the  basic  function  of  the  oxygen  within  the  molecule 

_  is  engaged  by  the  acidic,  mercaptan 

S  S  function  of  the  sulphur  (I),  so  that 

/(>>.  /C\  the  product  is  not  a  true  thioketone. 

Up/  ^CH  H pp  In  proportion,  however,  as  the 

qr  basic  function  is  diminished  by 
\q<^  \0/  the  introduction  of  acidic  groups 

I - J  +  in  the  2  and  6  positions,  the  com- 

(*•)  pound  tends  to  acquire  more  or 

less  completely  the  constitution  (II)  and  to  behave  therefore  as  a 
thioketone.  Confirmation  of  this  view  is  found  in  the  colour  of  various 


i.  58 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


pyrone  derivatives,  in  the  ability  of  those  only  which  contain  negative 
groups  in  the  2  and  6  positions  to  react  with  the  usual  reagents  for 
ketones,  and  in  the  behaviour  of  the  compounds  towards  bromine. 

4 -Thiopyrone,  m.  p.  49°,  either  remains  unchanged  or  yields  brown, 
oily  decomposition  products  when  heated  with  or  without  copper 
at  150 — 200°.  4-Thio-2  :  ^-diphenylpyrone,  m.  p.  173°,  prepared  from 
diphenylpyrone  and  phosphorus  pentasulphide  in  the  presence  of 
boiling  benzene,  passes  at  220 — 230°  into  2:6:2':  6 ' -tetraphenyl- 

4 : 4:' -dipyrylene,  0\cPh:CH^>C*C<^CH:CPh^>0,  m‘  313°’  which 
is  converted  by  bromine  in  chloroform  solution  into  tetraphenyl- 
dipyroxonium  perbromide,  C34H2402Br6,  m.  p.  275 — 280°  (decomp.). 
Diphenylpyrone  is  converted  by  bromine  into  a  very  unstable  ( ?) 
tetrabromide,  which,  when  preserved,  passes  into  the  compound , 
(C17H1202)2,HBr,Br2,  m.  p.  174 — 175°.  Ethyl  4-thiochelidonate  is 
converted  by  semicarbazide  into  the  semicarbazone  of  ethyl  chelid- 
onate,  m.  p.  201°  (decomp.),  which  is  transformed  by  dilute  alkali 
hydroxide  into  the  monosemicarbazone  of  ethyl  acetonedioxalate, 
m.  p.  275°,  thus  showing  that  the  pyrone  ring  remains  intact  in  the 
original  semicarbazone.  4-Thio-2  :  6-diphenylpyrone  is  converted 
by  hydroxylamine  into  2  :  6 -diphenylpyroneoxime,  m.  p.  196 — 197°. 

H.  W. 

Condensation  of  Acetylene  and  Hydrogen  Sulphide  in 
Presence  of  Catalysts.  (Miss)  M.  G.  Tomkinson  (J.  Chem. 
Soc.,  1924,  125,  2264 — 2266). — The  reaction  between  acetylene  and 
hydrogen  sulphide  is  catalysed  by  metallic  sulphides  (cf.  Sabatier 
and  Mailhe,  A.,  1910,  i,  536;  Tomkinson,  A.,  1923,  ii,  66),  and 
the  catalytic  effect  of  metallic  oxides  is  due  to  the  prior  conversion 
of  the  oxide  into  sulphide,  with  formation  of  water.  With  ferric 
oxide,  the  liquid  produced  yielded  on  distillation  a  volatile  fraction 
containing  acetaldehyde,  30 — 40%  of  thiophen,  and  a  less  volatile 
fraction,  b.  p.  about  200°,  which  probably  contains  the  thiophen 
homologues  found  by  Steinkopf  (A.,  1914,  i,  425;  1922,  i,  850). 
Ferrous  sulphide,  nickel  oxide  and  sulphide,  cobalt  sulphide,  cupric 
oxide  and  sulphide,  vanadium  pentoxide,  and  manganese  dioxide 
gave  similar  results.  Contrary  to  the  observations  of  Tschitschi- 
babin  (A.,  1915,  i,  638),  no  condensation  took  place  below  450° 
with  pure  alumina ;  above  this  temperature,  decomposition  takes 
place  with  formation  of  a  carbonaceous  deposit.  Lead  monoxide 
and  sulphide  and  silica  gel  behave  similarly  and  aluminium  sulphide 
gives  only  a  slight  effect.  Molybdenum  oxide,  Mo03,  and  to  a  less 
extent  zinc  oxide  or  sulphide,  cadmium  sulphide,  or  thoria,  at  300 — 
400°  gives  a  minute  quantity  of  a  brilliant  blue,  purple,  and  red 
distillate,  and  these  substances  do  not  promote  the  formation  of 
thiophen.  R.  B. 

[Action  of  Alkali  on  Ethyl  Alcohol  and  the  1 1  Nitric  Oxide 
Reaction  ”  of  W.  Traube.]  K.  Hess  ( Ber .,  1924,  57,  [jB], 
1930). — The  recent  observations  of  Stechow  (A.,  1924,  i,  1157)  on 
Traube’s  reaction  have  no  bearing  on  the  results  of  the  application 
of  this  reaction  to  the  constitution  of  cuskhygrine  (Hess  and  Fink, 
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A.,  1920,  i,  497),  since  the  experimental  conditions  in  the  two  cases 
are  entirely  different.  H.  W. 

a-Methylmorphimethine  and  its  Isomerides.  E.  Speyer 
and  K.  Koulen  {Annalen,  1924,  438,  34 — 57). — Six  methylmorphi- 
methines  have  been  described.  The  a-compound  was  prepared  by 
Grimaux  (A.,  1882,  218)  and  by  Hess  (A.,  1884,  613)  by  boiling 
codeine  methiodide  with  alkali  and  is  converted  into  the  6-isomeride 
by  hot  alcoholic  potassium  hydroxide  (Knorr,  A.,  1902,  i,  817). 
y-  and  S-Methylmorphimethines  are  similarly  derived  from  iso- 
codeine  (Schryver  and  Lees,  T.,  1901,  79,  563;  Knorr,  A.,  1902,  i, 
818),  whilst  the  e-base  is  obtained  from  ij/- codeine  (Knorr,  A.,  1907, 
i,  151)  and  the  £-base  from  allo-if/- codeine  (Knorr,  A.,  1907,  i,  956). 
The  relations  between  these  three  pairs  of  isomerides  are  now 
further  elucidated  and  structural  formulse  assigned  to  them. 

Assuming  Knorr  and  Horlein’s  structure  for  codeine,  a-methyl- 
morphimethine  should  have  the  formula  (I),  whilst  the  y-base  is  a 
stereoisomeride  differing  in  the  configuration  of  the  •CH(OH)*  group. 
In  the  same  way,  (II)  represents  the  stereoisomeric  e-  and  £-bases. 
Knorr  (Ber.,  1907,  40,  3347,  footnote)  has  already  suggested  that  the 
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{3-base  is  formedfrom  the  a-base  by  wandering  of  the  double  bondfrom 
the  8  : 13  to  the  13  : 14  position.  This  is  confirmed  by  the  production 
of  the  same  tetrahydro-a-methylmorphimethine  by  hydrogenation  of 
either  base  in  the  presence  of  palladium.  A  similar  wandering  of  the 
double  bond  accounts  for  the  conversion  of  the  y-  into  the  8-base. 

Treatment  of  tetrahydro-a-methylmorphimethine  with  phosphorus 
pentachloride  gives  chlorotetrahydro-a-methylmorphimethine 
{hydrochloride,  m.  p.  267° ;  hydrobromide,  m.  p.  236°),  the  methiodide 
of  which  is  found  to  be  identical  with  the  compound  obtained  by 
Freund  and  Melber  (A.,  1920,  i,  757)  from  chlorodihydrocodide. 
The  chlorotetrahydro  base  is  unusually  stable  to  hot  water,  and  hot 
dilute  acids  or  alkalis,  probably  because  aliphatic  double  bonds  are 
absent.  The  chlorine  is  removed  by  sodium  and  alcohol,  the 
product  being  dihydrodeoxytetrahydro-cL-methylmorphimethine  (III), 
m.  p.  163 — 164°  ( methiodide ,  m.  p.  248°).  The  reduction  of  the 
oxygen  bridge  linking  with  formation  of  a  phenolic  hydroxyl  group 
is  shown  by  methylation  to  methyldihydrodeoxytetrahydro-<x-methyl- 
morphimethine  methiodide,  C20H31O2N,MeI,  m.  p.  210 — 212°.  The 
base  (III)  is  converted  by  Hofmann’s  method  into  a  nitrogen-free 
product,  C15H1802,  m.  p.  77 — 78°,  and  trimethylamine.  An  attempt 
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to  obtain  the  base  (III)  directly  from  ehloro-a-methylmorphimethine 
(=  I,  Cl  in  place  of  OH)  by  hydrogenation  in  the  presence  of  palla¬ 
dium  yielded,  instead,  two  new  halogen-free  bases,  C19H2702N, 


(a)  crystalline  deoxytetrahydro-u-methylmorphimethine,  m.  p.  156° 
(methiodide,  m.  p.  235°),  and  (b)  oily  deoxytetrahydro-cc-methyl- 
morphimethine  ( hydrobromide ,  decomp.  215 — 220°;  hydriodide,  m.  p. 
208 — 210° ;  methiodide,  decomp.  272 — 273°).  To  both  bases  the 
structure  (IV)  is  assigned,  the  difference  being  possibly  stereo- 
isomeric.  From  the  crystalline  base  a  nitrogen-free  compound, 
Ci7H20O2,  m.  p.  94°,  is  prepared,  but  no  degradation  product  can 
be  obtained  from  the  oily  base. 

By  hydrogen  peroxide,  a-methylmorpliimethine  is  converted 
into  an  N -oxide,  C19H2304N,H20,  decomp.  188°.  The  -oxide, 
C19H2704N,1|H20,  from  tetrahydro-a-methylmorphimethine  melts 
at  94°.  The  former  gives  no  JSI  -oxide-sulphonic  acid  by  treatment 
with  sulphoacetic  acid  (cf.  Freund  and  Speyer,  A.,  1911,  i,  909), 
but  from  the  tetrahydro-iV-oxide  were  obtained  “  ordinary  ”  and 
“  a-  ”  tetrahydro-a-methylmorphimethine-N-oxide-sidphonic  acids, 
C19H2707NS,  the  former  being  sparingly  soluble  in  water. 

a-  and  y-Methylmorphimethines  are  converted  by  phosphorus 
pentachloride  into  the  same  chloro-a-methylmorphimethine  hydro¬ 
chloride.  This  is  not  a  complete  proof  that  they  are  stereoiso- 
merides,  for  codeine  and  ^-codeine,  although  they  are  structural 
isomerides,  similarly  give  a  single  a-chlorocodide. 

Tetrahydro-y-methylmorphimethine,  m.  p.  115°,  [a]™— 29-2° 

(sulphate,  hydrochloride,  hydriodide,  and  methiodide  described),  forms 
an  oily  acetyl  derivative,  the  hydriodide  of  which  melts  at  220°. 
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By  Hofmann  degradation,  tetrahydro-y -methylmorphimethine  yields 
trimethylamine  and  a  compound,  CI7H20O3(V),  b.p.  190 — 200° /13  mm. 
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S-Methylmorphimethine  gives  a  tetrahydro  derivative  identical 
with  that  from  the  y-compound,  as  shown  by  mixed  m.  p.  of  the 
tetrahydro-bases  and  of  their  acetyl  derivatives. 

Hydrogenation  of  e-  and  £- methy lmorphimethines  in  the  presence 
of  palladium  yields  hexahydro  compounds,  the  oxygen  bridge  being 
broken.  Hexahydro-e-methylmorphimethine,  C19H2903N,  (VI),  m.  p. 
155°,  is  apparently  optically  inactive,  is  easily  soluble  in  sodium 
hydroxide,  and  is  reprecipitated  by  ammonium  chloride.  The 
hydrochloride,  m.  p.  213°,  the  oily  diacetyl  derivative,  and  the 
methiodide  of  the  latter,  m.  p.  170 — 185°,  are  described.  From  this 
methiodide  by  boiling  with  concentrated  aqueous  potassium 
hydroxide  are  obtained  trimethylamine  and  a  nitrogen-free,  alkali- 
insoluble,  deep  yellow  oil,  C19H2404  (VII),  b.  p.  245 — 253°/15  mm., 
setting  to  a  glassy  mass. 

Hexahydro- l-methylmorphimethine,  C19H2903N  (VI),  m.  p.  174 — 
175°,  optically  inactive,  gives  no  crystalline  methiodide  or  acetyl 
derivative.  The  hydriodide  decomposes  slowly  at  245°.  C.  H. 

Strychnos  Alkaloids.  XLIV.  The  Hydrazone  of 
Brucinonic  Acid.  H.  Leuchs  and  S.  Kanao  (Ber.,  1924,  57, 
[B],  1799 — 1802 ;  cf.  A.,  1923,  i,  941). — Brucinonic  acid  hydrazone, 
C23H2607N4,3H20,  m.  p.  203°  (decomp.),  is  converted  by  ethyl 
alcohol  and  hydrogen  chloride  into  a  mixture  of  isomeric  ethyl 
esters,  m.  p.  178 — 182°  (decomp.),  and  m.  p.  248 — 250°,  [a]2^— 171° 
in  glacial  acetic  acid  solution,  respectively.  The  ester  of  lower 
m.  p.  is  transformed  by  hydrazine  hydrate  into  the  hydrazide  of 
brucinonic  acid  hydrazone,  C23H2806NG,  m.  p.  210°  (decomp.), 
after  softening  at  188° ;  this  is  converted  by  nitrous  acid  into  brucin¬ 
onic  acid  and  a  crystalline  substance,  C21H2206N2,  incipient 
decomp.  270°,  [a]2^  -f  8-1°  in  glacial  acetic  acid;  this  is  probably 
a  hydrate  of  the  ketone,  C21H20O5N2  (cf.  loc.  cit.).  H.  W. 

New  Lupine  Alkaloid,  Spathulatine,  isolated  from  Lupinus 
spathulatus  (Rydb.).  J.  F.  Couch  (J.  Amer.  Chem.  Soc.,  1924, 
46,  2507 — 2514). — The  isolation  and  purification,  from  the  pods  and 
seeds  of  Lupinus  spathulatus  (Rydb.),  of  a  new  alkaloid,  spathul¬ 
atine,  C33H6405N4,  prismatic  crystals,  m.  p.  227°,  is  described.  The 
alkaloid  is  faintly  alkaline  to  litmus,  but  titration  with  acids  does 
not  give  a  sharp  end-point.  It  has  [a]D— 1-88°  in  chloroform  at  27°, 
—  2-32°  in  alcohol  at  28-5°,  and  —  2-44°  in  water  at  27-5°.  It 
crystallises  from  water  in  rhombic  prisms  of  a  dihydrate,  and  forms 
a  characteristic  mercuric  iodide  additive  compound,  C33H  64O  5N4,3HgI2, 
rhombic  prisms  resembling  dodecahedra,  m.  p.  164°.  Alkyloxy 
determinations  gave  negative  results,  and  no  reaction  was  observed 
with  pure  chloroform  (cf.  Bergh,  Arch.  Pharm.,  1904,  242,  416). 
The  alkaloid  is  rapidly  resinified  by  dilute  sulphuric  acid.  Its  salts 
are  extremely  soluble  in  water.  [Cf.  B.,  1924,  1028.]  F.  G.  W. 

Stereochemistry  of  Saturated  Tervalent  Nitrogen.  VI. 
Attempts  to  Prepare  Optically  Active  Compounds  of  Ter¬ 
valent  Nitrogen.  J.  Meisenheimer,  L.  Angermann,  O.  Finn 
and  E.  Vieweg. — (See  A.,  1924,  i,  1299.) 
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Derivatives  of  Acridone  and  Tetrahydrocarbazole.  W.  H. 

Linnell  and  W.  H.  Perkin,  jun.  (J.  Chem.  Soc.,  1924,  125,  2451 — 
2460). — Attempts  to  prepare  6-carboxy-2'-nitrodiphenylamine- 
A-acetic  acid  by  condensing  phenylglycine-o-carboxylic  acid  with 
o-chloronitrobenzene  yielded  2'-nitrodiphenylamine-6-carboxylic 
acid,  elimination  of  acetic  acid  taking  place  during  the  condensation. 
The  reaction  is  analogous  to  the  decomposition  of  brucinolic  acid  into 
glycollic  acid  and  brucinolone  (Leuchs  and  Weber,  A.,  1909,  i,  253), 
and  of  the  conversion  of  the  nitroso  derivative  of  acridone-9-amino- 
acetic  ester  into  5-keto-5  :  10  :  16  :  17  :  18  :  19-hexahydroacrindoline 
(Clemo,  Perkin,  and  Robinson,  A.,  1924,  i,  1337),  but  is  not  due  to 
the  combined  weights  of  the  groups  attached  to  the  nitrogen  atom, 
since  the  half-ester,  ethyl  6-earboxy-2'-nitrodiphenylamine-A- 
acetate,  is  obtained  by  the  action  of  ethyl  bromoacetate  on  2'- 
nitrodiphenylamine-6-carboxylic  acid.  On  hydrolysis,  or  on  re¬ 
duction  followed  by  hydrolysis  of  the  acetamido  derivative,  or  on 
dehydration,  the  acetic  acid  residue  is  again  eliminated  from  the 
half-ester,  dehydration  of  the  amino  ester  giving  a  like  result. 
Heating  alone  under  reduced  pressure  converts  the  amino  ester, 
ethyl  6-carboxy-2'-aminodiphenylamine-A7-acetate,  into  glycollic 
acid  and  anhydro-2/-aminodiphenylamine-6-carboxylic  acid.  The 
nitroso  derivative  of  the  latter  substance,  on  reduction  with  zinc 
and  acetic  acid  in  the  presence  of  cyclohexanone,  is  converted  into 
a  tetrahydrocarbazole  derivative  to  which  the  structure  (I)  is 
assigned  for  the  following  reasons.  Alcoholic  potassium  hydroxide 
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hydrolyses  the  anhydro  linking,  — AH -CO — ,  yielding  2'-amino-9- 
phenyl-1  :  2  :  3  :  4-tetrahydrocarbazole-8-carboxylic  acid  (II), 
which  on  treatment  with  sulphuric  acid  is  converted  into  the  acrid- 
one  (III)  by  ring  closure.  The  parent  substance,  9-phenyltetra- 
hydrocarbazole,  resembles  9-benzoyltetrahydrocarbazole  (Perkin 
and  Plant,  T.,  1923,  123,  675)  in  its  behaviour  with  nitric  acid, 
being  partly  nitrated,  giving  (5  ?)-nitro-9-phenyltetrahydrocarbazole, 
but  mainly  adding  on  —OH  and  ~N02  at  the  double  bond  in  the 
tetrahydro  ring,  yielding  ll-nitro-10-hydroxy-9-phenylhexahydro- 
carbazole,  which  with  potassium  hydroxide  is  decomposed,  giving 
o-anilinobenzoylvaleric  acid,  analogous  to  the  decomposition  of 
ll-nitro-9-benzoyl-10-hexahydroearbazole  (Perkin  and  Plant,  loc. 
tit.). 

Phenylglycine-o-carboxylic  acid  and  o-chloronitrobenzene  in  the 
presence  of  copper-bronze  powder  and  potassium  carbonate,  alone 
or  in  amyl  alcohol,  toluene,  or  benzene,  yielded  only  2,-nitrodiphenyl- 
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amine-6-carboxylie  acid,  which  with  ethyl  bromoacetate  in  alcohol 
3'ields  ethyl  2' -nitro-6-carboxydiphenylamine-N -acetate,  orange 
prisms,  m.  p.  74-5°,  which  on  hydrolysis  with  aqueous  or  methyl- 
alcoholic  potassium  hydroxide  gives  2'-nitrodiphenylamine-6- 
carboxylic  acid.  Heating  with  sulphuric  acid,  or  with  phosphoryl 
chloride  in  toluene,  or  with  thionyl  chloride  and  then  with  aluminium 
chloride  in  toluene  converted  the  nitro  ester  into  9-nitroacridone, 
whilst  on  reduction  with  stannous  chloride  and  hydrogen  chloride 
in  ether  it  yields  ethyl  2’ -amino-Q-carboxydiphenylamine-N -acetate, 
an  oil  ( acetyl  derivative,  m.  p.  121°),  hydrolysed  to  2'-aminodiphenyl- 
amine-6-earboxylic  acid  by  aqueous  or  methyl-alcoholic  potassium 
hydroxide.  Heating  with  sulphuric  acid  or  treatment  with  thionyl 
chloride  and  then  aluminium  chloride  in  toluene  converts  the 
amino  ester  into  9-aminoacridone,  whilst  on  treatment  with  methyl 
alcoholic  hydrogen  chloride  it  yields  methyl  2'-aminodiphenylamine- 
6-carboxylate.  Attempts  to  obtain  ethyl  2'-amino-6-carboxy- 
diphenylamine-A-acetate  in  a  crystalline  form  by  distillation  under 
diminished  pressure  yielded  anhydro-2'-aminodiphenylamine-6- 
carboxylic  acid,  the  nitroso  derivative  of  which  with  cyclohexanone, 
zinc  dust,  and  acetic  acid  yields  an  anhydro-tetrahydrocarbazole 
derivative,  C19H16ON2,  m.  p.  204°.  2' -Amino-9-phenyl-l  :  2  :  3  :  4- 
tetrahydrocarbazole-8-carboxylic  acid,  m.  p.  168°,  obtained  from  this 
by  hydrolysis  with  sulphuric  acid,  is  converted  into  a  primary 
amine,  m.  p.  262°,  isomeric  with  the  anhydro  derivative,  m.  p.  204°. 

9 -Phenyltetrahydrocarbazole,  m.  p.  86°,  obtained  by  reducing 
nitrosodiphenylamine  with  zinc  dust  and  acetic  acid  in  the  presence 
of  cycZohexanone,  with  nitric  acid  and  glacial  acetic  acid  at  40c 
yields  5(  1) -nitro -phenyltetrahydrocarbazole,  yellow  plates,  m.  p. 
120°,  and  ll-nitro-lQ-hydroxy-9-phenylhexahydrocarbazole,  colour¬ 
less  needles,  m.  p.  145°  (decomp.),  hydrolysed  by  aqueous  alcoholic 
potassium  hydroxide  to  o-anilinobenzoylvaleric  acid,  m.  p.  92°. 

R.  B. 

Tetrahydroacridine,  Octahydroacridine  and  their  Deriv¬ 
atives.  W.  H.  Perkin,  jun.,  and  W.  G.  Sedgwick  (J.  Chem. 
Soc.,  1924,  125,  2437—2451). — With  a  view  to  study  the  general 
behaviour  of  the  reduced  acridine  skeleton,  a  number  of  tetra- 
and  octa-hydroacridine  derivatives  have  been  examined.  Tetra¬ 
hydroacridine,  unlike  tetrahydrocarbazole  (cf.  Perkin  and  Plant, 
T.,  1923,  123,  678),  does  not  form  an  additive  derivative  with 
nitric  acid.  In  the  presence  of  sulphuric  acid,  two  mononitro 
derivatives  (I)  and  (II)  are  formed ;  these  have  been  synthesised. 


CO  H2  CO  H2  CH  H2 


These  nitro  derivatives  and  the  2-  and  4-isomerides  are  bright 
yellow  substances  giving  red  solutions  in  aqueous  or  alcoholic 
potassium  hydroxide.  On  reduction,  they  yield  aminotetra- 
hydroacridones,  without  addition  of  hydrogen  to  the  double  bond, 
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and  the  amino  derivatives  diazotise  normally.  Similarly,  no 
additive  compound  with  nitric  acid  was  obtained  from  tetrahydro- 
acridine,  whilst  in  the  presence  of  sulphuric  acid  a  nitrotetrahydro- 
acridine  was  obtained  which  is  probably  the  4-nitro  derivative, 
although  this  could  not  be  reduced  to  the  known  4-amino-octahydro- 
acridine.  Attempts  to  reduce  tetrahydroacridine  to  hexahydro- 
acridine  (IV)  were  unsuccessful,  the  product  being  always  octahydro- 


(IV.)  (V.)  (VI.) 

acridine  (V),  unchanged  tetrahydroacridine  being  present  when 
insufficient  reducing  agent  for  complete  reduction  was  used.  This 
behaviour  supports  the  formula  (III)  for  tetrahydroacridine.  The 
oetahydroacridine  thus  obtained  is  a  mixture  of  two  isomerides, 
(A)  m.  p.  82°  (mainly),  and  (B)  m.  p.  72°.  These  are  presumably  the 
two  racemic  modifications  arising  from  the  presence  of  two  asym¬ 
metric  carbon  atoms,  but  their  resolution  has  not  yet  been  attempted. 
The  same  kind  of  isomerism  has  been  observed  with  octahydro- 
acridinecarboxylic  acid  (VI),  and  is  possible  with  hexahydrocarb- 
azole  (Perkin  and  Plant,  A.,  1924,  i,  1104),  although  in  this  case 
only  one  modification  has  been  isolated.  The  octahydroacridines 
are  very  stable,  the  reduced  system  appearing  to  enhance  the 
stability  of  the  attached  benzene  nucleus,  since  attempts  at  further 
reduction  to  tesserakaidecahydroacridine  were  unsuccessful  (cf. 
Willstatter,  A.,  1923,  i,  771).  Tetrahydroacridone,  obtained  by 
Tiedtke’s  method  (A.,  1909,  i,  255),  with  aqueous  nitric  acid  or  in 
glacial  acetic  acid,  yields  the  nitrate,  C13H130N,HN03,  which  when 
gradually  heated  yields  a  sublimate  of  nitrotetrahydroacridone. 
6(  ? 8)-Methyltetrahydroacridone ,  m.  p.  342°,  was  similarly  obtained 
from  l-methylcycZohexan-3-one  and  anthranilic  acid,  3 -methyl- 
cyclo hexylideneanthranilic  acid,  m.  p.  140°,  being  formed  inter¬ 
mediately.  Methyl  3-methylcyclohexylideneanthranilate  ( ?),  yellow 
syrup,  from  methyl  anthranilate  and  cyclohexanone,  on  hydrolysis 
yields  anthranilic  acid  and  cyclohexanone.  With  sulphuric  acid  and 
potassium  nitrate  at  — 15  to  —10°,  tetrahydroacridone  yields  3- 
nitrotetrahydroacridone,  m.  p.  336°  (decomp.),  and  1  -nitrotetra¬ 
hydroacridone,  m.  p.  227°.  The  3-nitro  derivative  was  synthesised 
by  heating  5-nitroanthranilic  acid  (obtained  by  hydrolysing  the 
acetyl  derivative  with  alcoholic  hydrochloric  acid  or  with  acetic  and 
sulphuric  acids)  with  cyc/ohexanone  at  120°,  the  temperature  being 
subsequently  raised  to  220°  to  dehydrate  the  cyclo hexylidene-5- 
nitroanthranilic  acid,  red  needles,  m.  p.  271°  (decomp.),  first  formed. 
Similarly,  3-nitroanthranilic  acid,  obtained  quantitatively  by  treating 
3-nitrophthalamidic  acid  with  sodium  hypochlorite  (cf.  Kahn,  A., 
1903,  i,  93),  is  converted  into  1 -nitrotetrahydroacridone.  4-Nitro- 
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anthranilic  acid,  obtained  quantitatively  by  a  modification  of 
Wheeler’s  method  (A.,  1898,  i,  368),  in  the  same  way  yields  cyclo- 
hexylidene-4t-nitroanthranilic  acid,  yellow  needles,  m.  p.  269°  (de¬ 
comp.),  and  2 -nitrotetrahydroacridone,  m.  p.  332°.  4 -N  itrotetrahydro- 
acridone,  m.  p.  270°,  was  similarly  synthesised  from  6-nitroanthranilic 
acid.  cyc\oHexylidene-6-nitroanthranilic  acid,  m.  p.  214°  (decomp.), 
is  decomposed  on  boiling  with  water,  alcohol,  or  dilute  acids  into 
6-nitroanthranilic  acid  and  c^cZohexanone.  3-Nitrotetrahydro- 
acridone,  on  reduction  with  zinc  dust  and  alcoholic  hydrochloric  acid, 
is  converted  into  3 -aminotetrahydroacridone,  m.  p.  322°  (darkens) 
(hydrochloride,  m.  p.  310°,  acetyl  derivative,  m.  p.  344°).  1  -Amino¬ 

tetrahydroacridone  has  m.  p.  255°,  and  2 -aminotetrahydroacridone, 
m.  p.  320°  ( hydrochloride ,  acetyl  derivative,  m.  p.  336°).  Hexahydro- 
anthranilic  acid  and  cycZohexanone  at  130°  and  then  at  260°  give 
decahydroacridone,  m.  p.  275°  (darkens),  a  strong  base,  which  does 
not  form  a  characteristic  picrate,  and  on  electrolytic  reduction 
yielded  a  substance,  m.  p.  179 — 180°,  C13H21ON(  ?). 

Tetrahydroacridine,  obtained  by  Borsche’s  method  (A.,  1908,  i, 
682),  yields  a  sulphate,  m.  p.  220°,  a  nitrate,  yellow  plates,  m.  p.  160°, 
a  picrate,  m.  p.  208°  (decomp.),  and  a  methiodide,  m.  p.  202 — 204°. 
With  phosphorus  pentachloride  and  oxychloride  it  is  converted 
into  5 -chlorotetrahydroacridine,  m.  p.  226°,  which  with  dilute  acids 
is  slowly  converted  into  tetrahydroacridone.  Nitration  with  nitric 
acid  and  glacial  acetic  acid,  or  sulphuric  acid  and  potassium  nitrate, 
yields  4(  %)-nitrotetrahydroacridine,  orange-brown  needles,  m.  p. 
110°,  which  on  reduction  with  stannous  chloride  and  alcoholic 
hydrochloric  acid  is  converted  into  4(  ? )-amin otetrahydroacridine, 
m.  p.  160°  [ hydrochloride ,  orange  needles,  m.  p.  242°,  nitrate,  yellow; 
picrate,  red  prisms,  m.  p.  236°  (decomp.),  acetyl  derivative,  m.  p. 
204°].  Reduction  of  nitrotetrahydroacridine  with  tin  and  hydro¬ 
chloric  acid  gives  a  readily  oxidisable  base  (acetyl  derivative, 
CuH20ONf,  m.  p.  195°,  hydrochloride,  m.  p.  235°),  which  is  possibly 
4(  ?) -amino -octahydroacridine. 

Reduction  of  tetrahydroacridine  with  tin  and  alcoholic  hydro¬ 
chloric  acid  yields  a  mixture  of  oetahydroacridines  (A)  and  (B), 
which  are  separated  by  means  of  their  sulphates  or  picrates,  the 
sulphate  and  picrate  of  (A)  separating  first.  Octahydroacridine  (A), 
m.  p.  82°  ( picrate ,  m.  p.  195°;  methiodide,  yellow,  m.  p.  212°,  acetyl 
derivative)  is  also  obtained  on  reducing  tetrahydroacridone  with 
sodium  amalgam  in  neutral  solution.  Methylation  with  methyl 
sulphate  yields  10 -methyloctahydroacridine  (A),  oil,  b.  p.  140° 
(picrate,  m.  p.  160°),  which  is  also  formed  on  reduction  of  tetra¬ 
hydroacridine  methiodide  with  sodium  amalgam.  Octahydro¬ 
acridine  (A)  cannot  be  nitrated  directly ;  the  acetyl  derivative  with 
sulphuric  acid  and  potassium  nitrate  gives  a  yellow  product  which 
when  boiled  with  hydrochloric  acid  yields  (4  %)-nitro-octahydroacrid- 
ine  hydrochloride,  m.  p.  198°.  Nitro-octahydroacridine  (A),  red 
needles,  has  m.  p.  104°;  the  mother-liquor  contains  an  isomeride , 
yellow  needles,  m.  p.  180°.  Octahydroacridine  (B)  (picrate,  m.  p. 
175°;  methiodide,  yellow  prisms,  m.  p.  217°;  acetyl  derivative,  m.  p. 
136°)  has  m.  p.  72°.  Reduction  of  tetrahydroacridinecarboxylic 
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acid  (Borsche,  loc.  cit.)  with  sodium  amalgam  in  neutral  solution 
yields  a  mixture  of  octahydroacridinecarboxylic  acids  (A)  and  (B) 
which  are  separated  by  crystallisation  from  alcohol,  octahydro¬ 
acridinecarboxylic  acid  (A),  m.  p.  180°,  separating  first.  Octahydro¬ 
acridinecarboxylic  acid  (B)  has  m.  p.  221°.  Both  acids  on  heating 
at  260°  afford  carbon  dioxide  and  the  corresponding  octahydro- 
acridine.  R.  B. 

2-Pyridone-l-acetic  Acid.  A.  Kirpal  (Ber.,  1924,  57,  [B], 
1954 — 1955 ;  cf.  Spath  and  Roller,  A.,  1923,  i,  595). — 2-Hydroxy- 
pyridine  is  converted  by  chloroacetic  acid  in  warm  alcoholic  solution 
into  l-chloro-2-hydroxypyridine-l-acetic  acid,  m.  p.  98°.  in  which  the 
halogen  atom  is  not  ionised  and  is  so  firmly  united  that  it  cannot 
be  removed  by  moist  silver  oxide.  The  acid  is  transformed  by 
boiling  concentrated  alkali  hydroxide  solution  into  2-pyridone-l- 
acetic  acid,  m.  p.  222°,  which  is  also  obtained  from  the  chloro  com¬ 
pound  at  200°,  whereas  at  higher  temperatures  l-methyl-2-pyridone 
is  produced.  The  silver  salt,  methyl  ester,  m.  p.  45°,  and  amide, 
m.p.  228°,  of  2-pyridone-l-acetic  acid  are  described.  H.  W. 

Preparation  of  O-O-Diacyl  Derivatives  of  Diphenolisatin 
and  its  Products  of  Substitution  in  the  Phenol  and 
Isatin  Groups.  F.  Hoffmann-La  Roche  und  Co.  A.-G. 
(Brit.  Pat.  221976). — Diphenolisatin  (or  its  substitution  products) 
is  treated  with  an  acylating  agent  at  a  temperature  not  con¬ 
siderably  exceeding  100°.  Details  are  given  of  the  preparation 
of  the  following  :  diacetyldiphenolisalin,  fine,  crystalline  powder, 
m.  p.  242°;  diphenylacetyldiguaiacolisatin,  shining,  white  crystals, 
m.  p.  169 — 170°;  0-0 -dibenzoyldiphenolisatin,  coarse  prisms,  m.  p. 
221 — 222° ;  O-O-di-p-toluenesulphonyldiphenolisatin,  white  crystals, 
m.  p.  219 — 220°;  dicarbethoxydiphenolisatin,  white  needles,  m.  p. 
156—157° ;  dicinnamoyldiguaiacolisatin,  fine,  white  crystals,  m.  p. 
230 — 231°;  dicar bethoxydiguaiacolisatin,  fine  needles,  m.  p.  119 — 
120°;  dibenzoyldi-o-cresolisatin,  fine,  white  crystals,  m.  p.  210 — 
211°;  O-O-diacetyldi-o-cresolisatin,  coarse,  white  crystals,  m  p. 
180 — 181°.  The  products  possess  laxative  properties  and  are  very 
moderately  toxic.  They  are  insoluble  in  water,  but  mostly  soluble 
in  organic  solvents.  W.  T.  K.  B. 

Action  of  Halogens  on  Pyrrole  to  give  Coloured  Solutions. 

G.  E.  K.  Branch  and  H.  E.  H.  Branch  ( J .  Amer.  Chem.  Soc.,  1924, 
46, 2469 — 2474). — When  iodine  is  added  to  a  suspension  of  potassium 
pyrrole  in  absolute  ether,  or  to  a  mixture  of  sodium  ethoxide, 
alcohol,  and  pyrrole,  a  blue  solution  is  obtained  which  contains,  in 
addition  to  tetraiodopyrrole,  the  compound  (C8H7N2I)„,  which  readily 
absorbs  oxygen  with  formation  of  a  black  powder  (CgH702N2I)n. 
Coloured  ethereal  solutions  are  also  obtained  by  the  action  of  iodine 
and  bromine  on  magnesium  pyrryl  iodide,  or  on  the  mercury- 
pyrrole  compound  obtained  by  the  action  of  magnesium  pyrryl 
iodide  on  mercuric  chloride,  or  by  the  action  of  aqueous  sodium 
hypobromite  on  pyrrole.  When  a  suspension  of  mercuric  iodide  in  a 
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moist  ethereal  solution  of  pyrrole  (1  mol.)  is  treated  with  iodine 
(1  atom)  in  ether,  the  mercuric  iodide  dissolves  to  a  green  solution. 
Further  addition  of  iodine  causes  precipitation  of  a  black  solid, 
unless  sodium  ethoxide  is  added,  when  2-3  more  equivalents  of 
iodine  may  be  made  to  react,  before  the  green  solution  deposits  the 
black  solid,  which  contains  mercury  and  iodine.  F.  G.  W. 

Substituted  Indole  Derivatives.  II.  R.  Seka  (Ber.,  1924, 
57,  [5],  1868—1871 ;  cf.  A.,  1923,  i,  1125).— 2-Methyl-3-aldehydo- 
indole  is  converted  by  nitromethane  in  alkaline  solution  into  3-co- 

nitrovinyl-2-methylindole,  ^  ^2^^>CMe.  m.  p.  191-5° 

(decomp.),  and  by  ethyl  cyanoacetate  under  similar  conditions 
into  3-u>-cyano-<D-carbethoxyvinyl-2-methylindole, 

f;H,^C(CH:C[CT]-C02Et)>rMe 

m.  p.  246 — 247°.  3-u-Cyano-a)-phenylvinyl-2-methylindole,  pre¬ 
pared  from  2-methyl-3-aldehydoindole  and  phenylacetonitrile  in 
the  presence  of  sodium  ethoxide  and  alcohol,  has  m.  p.  179-5°. 
3-Cyano-\-acetyl-2-methylindole,  m.  p.  116°,  is  prepared  by  the  action 
of  acetic  anhydride  and  sodium  acetate  on  the  oxime  of  3-aldehydo- 
2-methylindole.  When  treated  with  ethyl  cyanoacetate  and 
sodium  ethoxide  at  120°,  it  unexpectedly  yields  3-cyano-2-methyl- 
indole,  m.  p.  209 — 210°,  which  is  also  obtained  under  similar 
conditions  in  the  absence  of  the  cyano  ester.  With  phenylaceto- 
nitrile  it  gives  a  compound,  (C7H6N)4,  m.  p.  102 — 103°,  the  constitu¬ 
tion  of  which  has  not  been  elucidated.  H.  W. 

Syntheses  in  the  Indole  Group.  I.  W.  O.  Kermack  (J. 
Cliem.  Soc.,  1924, 125,  2285 — 2291). — The  introduction  of  a  positive 
cyano  group  into  the  benzene  ring  of  indolecarboxylic  acid  appears 
to  lower  the  reactivity  of  the  hydrogen  atoms  in  the  pyrrole  nucleus, 
since  the  condensation  product  with  aminoacetal  yields  neither 
an  indole-diazine  nor  a  carboline  with  alcoholic  hydrogen  chloride 
(cf.  Kermack,  Perkin,  and  Robinson,  T.,  1921, 119, 1602 ;  1922,  121, 
1872;  Blaikie  and  Perkin,  A.,  1924,  i,  547).  Attempts  to  prepare 
6-carbethoxyindole-2-carboxylic  acid  from  ethyl  2-nitro-p-toluate 
and  ethyl  oxalate  were  unsuccessful.  With  the  exception  of  6-cyano- 
indole  and  indole-6-carboxylic  acid,  the  indole  derivatives  described 
in  this  paper  only  react  with  Ehrlich’s  reagent  on  prolonged  boiling 
in  presence  of  additional  concentrated  hydrochloric  acid. 

Ethyl  2 -nitro -toluate  and  ethyl  oxalate  condense  in  alcoholic 
sodium  ethoxide  solution,  giving  ethyl  2-nitro-4-carbethoxyphenyl- 
pyruvate,  faintly  yellow  needles,  m.  p.  88 — 89°,  the  partial  hydrolysis 
of  which  to  the  carbethoxypyruvic  acid  could  not  be  accomplished. 
Reduction  with  zinc  dust  and  acetic  acid  yields  ethyl  indole-2  :  6 -di- 
carboxylate,  yellow  needles,  m.  p.  132°;  the  free  acid  (+0-5AcOH) 
has  m.  p.  above  310°.  Similarly,  2-nitro-p-toluonitrile  and  ethyl 
oxalate,  etc.,  afford  ethyl  2-nitro-4-cyanophenylpyruvate,  yellow 
needles,  m.  p.  107°,  which  on  reduction  yields  ethyl  Q-cyanoindole-2- 
carboxylate,  greenish -yellow  needles,  m.  p.  171°.  The  free  acid , 
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m.  p.  290 — 295°  (decomp.)  after  sintering  at  280°,  on  treatment  with 
acetyl  chloride  and  phosphorus  pentachloride,  is  converted  into  its 
chloride,  which  with  aminodimethylacetal  (2  mols.)  yields  6 -cyano- 
indole-2-carboxydimethylacetalylamide,  yellow  needles,  m.  p.  215°, 
from  which  no  crystalline  compound  was  obtained  with  alcoholic 
hydrogen  chloride.  6-Cyanoindole  2-carboxylic  acid  on  distillation 
with  quicklime  yields  6 -cyanoindole,  flat  needles,  m.  p.  129 — 130°, 
which  appears  to  be  much  more  stable  towards  acids  than  indole 
itself,  and  on  hydrolysis  with  methyl-aleoholic  potassium  hydroxide 
yields  indole-6-carboxylic  acid,  m.  p.  243 — 244°.  R.  B. 

Transformation  of  Iodoantimonates  of  Nitrogenated 
Organic  Bases  into  Crystalline  Iodomer curates.  E.  Caille 
and  E.  Viel  ( Compt .  rend.,  1924,  179,  689 — 690). — When  hydro¬ 
chloric  acid  solutions  of  the  iodoantimonates  (cf.  A.,  1923,  ii,  443, 
585)  are  boiled  with  mercury,  the  corresponding  iodomercurates 
(cf.  Francois  and  Blanc,  A.,  1922,  i,  851)  are  formed,  and  after  re¬ 
moval  of  the  precipitated  mercurous  iodide  and  antimony  by  filtra¬ 
tion  may  be  obtained  crystalline.  The  pyridine  compound, 
Hgl4  ,2C5H5N,  forms  lemon-yellow  needles,  and  is  obtained  in  45% 
yield,  being  partly  decomposed  into  mercurous  iodide  and  pyridine 
hydriodide  by  the  excess  of  mercury.  The  iodomercurates  of 
aniline,  quinoline,  piperazine,  theobromine,  and  nicotine  were  also 
prepared.  T.  H.  P. 

2  : 6-Distyrylpyridine  and  its  Derivatives.  B.  D.  Shaw 
(J.  Chem.  Soc.,  1924,  125,  2363— 2365).— The  base,  m.  p.  164°, 
obtained  as  a  by-product  in  the  action  of  benzaldehyde  on  a-picoline, 
and  regarded  by  Ladenburg  (A.,  1903,  i,  275)  as  diphenylpyridyl- 
cycZopropane,  is  the  2  :  6-distyrylpyridine  previously  obtained  by 
Schuster  (A.,  1892,  1360).  The  hydrochloride,  golden-yellow 
needles,  has  m.  p.  215°  in  a  sealed  tube.  On  bromination  in  warm 
carbon  disulphide  solution,  the  base  yields  2  :  6-distyrylpyridine 
dibromide,  C21H17NBr2,  m.  p.  214 — 215°  (decomp.),  and  not  the 
tetrabromide  claimed  by  Schuster  ( loc .  cit.) ;  the  latter  compound, 
m.  p.  179°  (decomp.),  is  obtained  by  boiling  the  base  with  excess  of 
bromine  in  carbon  tetrachloride.  The  dichloride,  m.  p.  213°,  is 
obtained  by  the  action  of  chlorine  in  carbon  tetrachloride  solution. 
Reduction  of  the  base  with  sodium  and  amyl  alcohol  yields  2  :  6-di- 
fi-phenylethylpiperidine,  oil,  b.  p.  290 — 295°/20  mm.  The  oxalate, 
m.  p.  179°,  hydrochloride,  m.  p.  183°,  and  nitrate,  m.  p.  167 — 170°,  are 
colourless.  R.  B. 

Pyridofluorene  and  some  of  its  Derivatives.  W.  H.  Mills, 
W.  H.  Palmer,  and  (Miss)  M.  G.  Tomkinson  ( J .  Chem.  Soc.,  1924, 
125,  2365 — 2370). — With  the  object  of  throwing  light  on  the 
isomerism  of  certain  9-substituted  derivatives  of  fluorene  (Schmidt 
and  Mezger,  A.,  1907,  i,  43 ;  Schmidt  and  Stiitzel,  A.,  1908,  i,  415), 
pyridofluorene  and  some  of  its  derivatives  have  been  prepared  and 
examined.  Since  dimethylpyridofluorenonecarboxylic  acid,  like 
fluorenonecarboxvlic  acid,  does  not  undergo  further  condensation 
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under  the  influence  of  dehydrating  agents  to  a  compound  of  the 
type  (I),  it  is  possible  that  the  formation  of  the  five-membered  ring 


in  the  fluorenone  increases  the  distance  between  the  5-carboxyl  group 
and  the  4-hydrogen  atom  (cf.  II),  a  supposition  which  favours  the 
non-coplanar  configuration  for  the  fluorene  molecule  required  to 
explain  the  existence  of  isomeric  9-derivatives  of  fluorene  as  stereo- 
isomerides.  Such  a  configuration  necessitates  molecular  asymmetry 
in  the  unsymmetrically  substituted  derivatives,  but  attempts  to 
resolve  fluorenonecarboxylic  acid  with  alkaloids,  and  1  :  3-dimethyl- 
pyridofluorene  and  1  :  3-dimethylpyridofluorenone  with  camphor  - 
sulphonic  acids,  yielded  no  positive  results. 

4-Phenyl-lutidinedicarboxylic  acid,  m.  p.  296°  (decomp.),  obtained 
by  hydrolysis  of  its  ethyl  ester  with  alcoholic  sodium  hydroxide 
(cf.  Kirchner,  A.,  1892,  1486),  with  sulphuric  acid  at  100°  yields 
1  : 3-dimethylpyridofluorenoneA-carboxylic  acid,  yellow  crystals, 
m.  p.  280-5°  (decomp.)  [sulphate,  yellow  prisms  (+3ILO),  m.  p. 
275—276°],  which  on  oxidation  with  alkaline  potassium  permangan¬ 
ate  yields  pyridofluorenone- 1  :  3  :  4- tricarboxylic  acid,  yellow  plates, 
m.  p.  203°  (decomp.),  resolidifying  and  melting  again  at  255°,  which 
is  also  obtained  by  elimination  of  water  from  phenylpyridinetetra- 
carboxylic  acid  with  fuming  sulphuric  acid.  Reduction  with 
hydriodic  acid  at  130°  yields  pyridofluorene- 1  :  3  :  4- tricarboxylic 
acid,  m.  p.  255°,  the  calcium  salt  of  which,  with  soda-lime  in  a  current 
of  hydrogen  under  reduced  pressure,  yields  pyridofluorene,  m.  p.  78°. 
1  :  3 -Dimethylpyridofluorenone,  m.  p.  158°,  obtained  by  distillation 
of  its  4-carboxylic  acid,  on  reduction  with  hydriodic  acid  (d  1-7) 
similarly  yields  1  :  3 -dimethylpyridofluorene,  m.  p.  87-5°  (yellow 
hydriodide).  Pyridofluorenonetricarboxylic  acid  on  distillation 
under  diminished  pressure  yields  a  substance,  m.  p.  130°,  probably 
pyridofluorenone.  R.  B. 

The  3 : 4-Dimethoxyphenylpyrazoline  obtained  from 
Catechin.  K.  Freudenberg  and  H.  Fikentscher  (Annalen, 
1924,  440,  36 — 38). — The  action  of  (3-chloropropionyl  chloride  on 
veratrole  in  carbon  disulphide  solution  in  the  presence  of  aluminium 
chloride  gives  (70%  yield)  $-chloropropionylveratole, 
CH2Cl-CH2-CO-C6H3(OMe)2, 

pale  yellow,  m.  p.  114°,  which  with  hydrazine  is  converted  into 
the  3-rap-dimethoxyphenylpyrazoline,  colourless  needles,  m.  p. 
138°(  ?)  [ sulphate ,  m.  p.  202°  (decomp.),  nitroso  derivative,  m.  p. 
187°],  previously  obtained  from  catechin  and  from  3  :  4-dimethoxy- 
cinnamaldehyde  (A.,  1924,  i,  660),  a  synthesis  which  confirms  the 
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structure  previously  assigned  to  the  pyrazoline  as  against  the 
alternative  structure  (I),  which  probably  represents  the  first  product 

a.)  CH-CH2-CH-C6H3(OMe)s  CH2-CH2-C«J6H3(OMe)2  (II) 
N - NH  NH - N 

of  the  action  of  hydrazine  on  dimethoxycinnamaldehyde  and 
subsequently  isomerises  to  the  stable  form  (II).  R.  B. 

Isomeric  C-Substituted  Pyrazolines.  K.  Freudenberg 
and  W.  Stoll  ( Annalen ,  1924,  440,  38 — 45). — The  conversion  of 
a  catechin  derivative  into  a  pyrazoline  derivative  (A.,  1924,  i,  660) 
has  induced  further  investigations  on  the  constitution  of  pyrazoline 
derivatives  with  a  view  to  determine  the  possibility  of  A-isomerism 
among  such  compounds  through  the  different  positions  of  the  double 
bond.  Such  isomerism  has  already  been  observed  by  Buchner 
and  Heide  in  the  case  of  the  methyl  ethyl  4-phenylpyrazoline- 
3  :  5-dicarboxylates,  but,  as  in  the  case  of  the  recently  described 

3-mp-dimethoxyphenylpyrazoline  (cf.  preceding  abstract),  only 
one  3-phenylpyrazoline  could  be  obtained  by  methods  which  would 
be  expected  to  give  A-isomerides,  and  the  3-arylpyrazolines  appear 
to  be  capable  of  existence  only  in  the  one  form.  With  the'  3  :  5- 
diarylpyrazolines  the  isomerism  is  possible,  and  two  3  :  5-anisyl- 
phenylpyrazo lines  and  their  4-hydroxy  derivatives  have  been 
obtained.  Similarly,  two  3  : 5-phenylmethylpyrazolines  and 

3-  and  5-methylpyrazolines  have  been  obtained,  but  attempts 
to  prepare  pyrazolines  containing  the  double  linking  between 
carbon  atoms  3  and  4  or  4  and  5  ended  in  failure,  phenylphenyl- 
acetylenecarbinol  (Moureu  and  Desmot,  A.,  1902,  i,  289)  yielding 
on  heating  with  hydrazine  only  the  ordinary  3  : 5-diphenylpyrazoline. 
Such  A-isomerism  is  not  observed  among  the  pyrazoles,  the  two 

4- hydroxy-3  :  5-anisylphenylpyrazolines  yielding  the  same  3-phenyl- 

5- anisylpyrazole. 

3-Phenylpyrazoline,  b.  p.  150°/13  mm.,  from  cinnamaldehyde 
and  hydrazine  hydrate  (Kishner,  A.,  1913,  i,  1164)  or  from  phenyl 
vinyl  ketone  and  hydrazine  hydrate,  gives  a  picrate,  m.  p.  117 — 118° 
(decomp.),  and  a  nitroso  derivative,  m.  p.  150°.  p-Anisylidene- 
acetophenone  and  hydrazine  yield  3-phenyl-5-anisylpyrazoline, 
which  is  unstable  and  is  isolated  as  its  acetyl  derivative,  m.  p.  109°. 
Similarly,  benzylidene-p-methoxyacetophenone  yields  l-acetyl-5- 
phenyl-3-anisylpyrazoline,  m.  p.  134 — 135°.  a-Anisyl- (3-benzoyl- 
ethylene  oxide,  prepared  by  the  action  of  anisaldehyde  on  bromo- 
acetophenone  in  the  presence  of  sodium  ethoxide,  similarly  yields 
4-hydroxy-3-phenyl-5-anisylpyrazoline,  m.  p.  174 — 175°  (decomp.). 
4-Hydroxy-5-phenyl-3-anisylpyrazoline,  similarly  obtained  from 
phenylanisoylethylene  oxide,  has  m.  p.  176 — 177°.  3  :  5-Diphenyl- 

pyrazoline,  from  benzylideneacetophenone  (Kishner,  A.,  1915,  i, 
952)  or  ay-diphenylpropin-y-ol,  gives  a  1  -acetyl  derivative,  m.  p. 
125°,  and  with  p-toluenesulphonyl  chloride  in  pyridine  l(p -toluene- 
sulphonyl)^  :  5-diphenylpyrazoline,  m.  p.  187°.  5-Phenyl-3-methyl- 
pyrazoline,  prepared  by  Kishner’s  method,  gives  a  benzoyl  derivative, 
m.  p.  137 — 138°,  and  a  phenylcarbamide,  m.  p.  135°.  3-Phenyl-5- 
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methylpyrazoline,  b.  p.  158 — 159°/13  mm.,  phenylcarbami de,  m.  p. 
126°,  benzoyl  derivative,  m.  p.  214°,  was  similarly  obtained  from 
phenyl  a-propenyl  ketone,  b.  p.  126 — 128°/13  mm.  (cf.  Auwers, 
A.,  1921,  i,  466).  5-Methylpyrazoline  (pi crate,  m.  p.  126°,  phenyl- 
carbamide,  m.  p.  127°)  and  3 -methylpyrazoline  ( picrate ,  m.  p.  153°, 
phenylcarbamide,  m.  p.  109°)  were  similarly  prepared  from  croton- 
aldehyde  and  p-chloroethyl  methyl  ketone,  respectively.  Chalkone 
dibromide  on  boiling  with  hydrazine  in  methyl -alcoholic  solution 
yields  3  :  5-diphenylpyrazole ;  with  smaller  quantities  of  alcohol, 
the  corresponding  3  :  5-pyrazoline  is  formed.  R.  B. 

Halogen-substituted  1-Arylpyrazolones.  F.  D.  Ciiattaway 
and  C.  R.  N.  Strouts  ( J .  Chem.  Soc.,  1924,  125,  2423 — 2427). — 
Neither  the  position  of  the  halogen  substituent  nor  its  accumulation 
in  the  phenyl  residue  appears  to  affect  the  reactivity  of  the  methylene 
group  in  the  l-chlorophenyl-3-methyl-5-pyrazolones,  which  all 
react  with  methyl  iodide,  yielding  chloro-substituted  1 -phenyl-2  :  3- 
dimethyl-5-pyrazolones,  distinguished  from  antipyrine  by  the 
extremely  bitter  taste  of  their  aqueous  solutions. 

The  o-chlorophenylhydrazone  of  ethyl  acetoacetate  when  heated 
at  150 — 170°  yields  \-o-chlorophenyl-3-methyl-5-pyrazolone,  m.  p. 
199°  (hydrochloride,  m.  p.  154°,  decomp,  at  172°  into  pyrazolone  and 
hydrogen  chloride;  4:-oximino  derivative,  golden-brown  prisms, 
m.  p.  174° ;  4 -benzylidene  derivative,  orange  prisms,  m.  p.  159°), 
which  with  methyl  iodide  and  methyl  alcohol  at  100 — 120°  yields 
l-o-chlorophenyl-2  :  3-dimethyl- 5-pyrazolone  (o-chloroantipyrine),  m.  p. 
113°.  \-o-Chlorophenyl-3-methyl-5-pyrazoloneA-azo-o-chlorobenzene, 
golden-yellow  prisms,  has  m.  p.  212°.  \-m-Chlorophenyl-3-methyl-5- 
pyrazolone,  m.  p.  131°  [hydrochloride,  m.  p.  184°  (decomp.)],  yields 
a  4:-oximino  derivative,  orange  needles,  m.  p.  173°  (decomp.),  a 
4 -benzylidene  derivative,  red  needles,  m.  p.  128°,  and  with  boiling 
acetone  a  4-iso  propylidene  derivative,  sulphur-yellow  needles, 
m.  p.  110°.  \-m.-Ohlorophenyl-3-methyl-5-pyrazoloneA-azo-2'  :  4'- 
dichlorobenzene,  golden-brown  needles,  has  m.  p.  190°  and  1-m- 
chlorophenyl- 2  :  3-dimethyl-5 -pyrazolone  ( m-chloroantipyrine ),  m.  p. 
89—90°.  l-m-Chlorophenyl-3-methyl-5-pyrazolone  and  phenyl- 
hydrazine  yield  bis-l-m-chlorophenyl-3-methyl-5-pyrazolone,  which 
with  ferric  chloride  or  with  excess  of  nitrous  acid  yields  m -chloro- 

pyr azole-blue,  C6HdCl-N<^~VMe  V^^>N-C6H4C1,  crystalline 

powder,  m.  p.  209°  (decomp.).  The  other  chlorophenylmethyl- 
pyrazolones  do  not  yield  pyrazole- blues  when  boiled  with  ferric 
chloride.  l-p-Chlorophenyl-3-methyl-5-pyrazolone  gives  a  hydro¬ 
chloride,  m.  p.  194 — 195°  (decomp.),  a  4 -oximino  derivative,  m.  p. 
180°  (decomp.),  orange  needles  and  brick-red  prisms,  and  a  benzyl¬ 
idene  derivative,  scarlet  prisms,  m.  p.  156°.  l-p-Chlorophenyl-3- 
meihyl-5-pyrazoloneA-azo-p-chlorobenzene,  orange-red  needles,  has 
m.  p.  232°,  l-p-chlorophenyl-2  :  3-dimethyl- 5-pyrazolone  (p -cMoro- 
antipyrine),  m.  p.  126°.  Bis-\-j>-chlorophenyl-3-methyl-5-pyrazolone, 

C6H4a-N<^“V^9^e^>N-C6H4Cl,  decomp,  without  melting; 
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p -chlmopyrazole-blue,  blue  needles,  deeomp.  at  about  300°.  1(2'  :  4'- 

Dichlorophenyl)-3-methyl-5-pyrazolone,  m.  p.  178°,  yields  a  hydro¬ 
chloride,  m.  p.  153°,  decomp,  at  170°,  a  4 -oximino  derivative,  canary- 
yellow  needles,  m.  p.  166 — 168°  (decomp.),  and  a  4 -benzylidene  deriv¬ 
ative,  orange,  m.  p.  131°.  1(2' :  4,'-Dichlorophenyl)-3-methyl-5-pyrazol- 
one-4c-azobenzene,  orange  needles,  has  m.  p.  137 — 138°,  and  1(2'  :  4'- 
dichlorophenyl)-2  :  S-dimethyl-5-pyrazolone,  m.  p.  143°.  It.  B. 

Action  of  Sodamide  on  3-Methylpyridine.  0.  Seide  (Ber., 
1924,  57,  [B],  1802—1808 ;  cf .  A.,  1924,  i,  767).— 3-Methylpyridine 
is  converted  by  sodamide  in  the  presence  of  xylene  at  135 — 140° 
into  2-amino-3-methylpyridine,  m.  p.  24°,  b.  p.  222°/748  mm., 
95 °/8  mm.  (the  isomeric  6-amino-3-methylpyridine  does  not  appear 
to  be  formed).  The  hydrochloride,  chloroplatinate  (+H20),  m.  p. 
209°  (decomp.),  and  picrate,  m.  p.  229°,  are  described.  The 
acetyl  derivative,  m.  p.  64°,  and  the  benzoyl  compound,  m.  p.  220°, 
have  been  prepared.  The  base  is  converted  by  concentrated  sul¬ 
phuric  acid  and  nitric  acid  (d  1-4)  into  2-nitroamino-3-methylpyridine, 
m.  p.  159°  (decomp.),  which  is  isomerised  by  sulphuric  acid  to  5- 
nitro-2-amino-3-methylpyridine,  m.  p.  255°.  The  position  of  the 
amino  group  in  2-amino-3-methylpyridine  is  deduced  from  the 
conversion  of  the  substance  by  the  usual  methods  successively  into 
2-hydroxy -3-methylpyridine,  b.  p.  288 — 290°/752  mm.,  m.  p.  140°, 
2-chloro-3-methylpyridine,  b.  p.  192 — 193°/751  mm.  [ chloroplatinate 
(-f-H20),  m.  p.  208°],  and  2-chloropyridine-3-carboxylic  acid, 
m.  p.  193°.  H.  W. 

Attempted  Preparation  of  1  :  8-Naphthyridine  Derivatives. 

O.  Seide  {Ber.,  1924,  57,  \B~\,  1806 — 1808). — The  anhydride  of 

CONH 

2-aminopyridine-3-carboxylic  acid,  C5H5N<C.^j^.qq^>C5H5N,  m.  p. 

390°  (corr.  decomp.),  was  obtained  in  an  attempt  to  prepare  2  :  4- 

dihydroxy-1 : 8-naphthyridine,  C5H5N<^^^‘V^  ,  by  the  action 

JN- - OOH 

of  sodium  ethoxide  on  methyl  2-acetamidopyridine-3-carboxylate, 
m.  p.  88°.  The  constitution  of  the  product  is  established  by  its 
transformation  by  concentrated  potassium  hydroxide  solution 
into  2-aminopyridine-3-carboxylic  acid.  H.  W. 

Quinhydrone-like  Compounds  of  Dihydro-4  :  4'-dipyridyl. 

B.  Emmert,  G.  Jungck,  and  H.  Haffner  {Ber.,  1924,  57,  \B], 

1792—1797).  —  Reduction  of 
dipyridyl  dimethiodide  by  1:1'- 
dimethyltetrahydro-4  :  4'-dicol- 
lidyl  (cf .  A.,  1922,  i,  1064 ;  1923, 
i,  1134)  leads  to  the  formation 
of  hexamethyldipyridyl-blue  iodide 
(I)  which  is  stable  towards  air 
when  dry,  but  is  oxidised  quanti¬ 
tatively  in  glacial  acetic  acid 
solution  by  oxygen  to  dipyridyl 
dimethiodide.  It  differs  from  the  dipyridyl- violet  halides  described 


MeN^  ,  j)— ^  ^>NMe 

Merf<^~  ^>=<^“^>NMe 

MeN^  /^>NMe 
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previously  ( loc .  cit.)  in  the  relative  proportions  of  benzenoid  and 
quinonoid  components  of  its  molecule. 

Meriquinonoid  dihydro-4: :  4 '-dipyridyl,  an  unstable,  dark  green 
substance,  is  prepared  by  the  reduction  of  4  :  4'-dipyridyl  hydrate 
dissolved  in  methyl  alcohol  with  sodium  amalgam.  It  is  converted 
by  dilute  hydrochloric  acid  into  dipyridyl -violet  chloride  (Dimroth 
and  Frister,  A.,  1923,  i,  150). 

[With  R.  Kuhn.] — Mainly  as  a  result  of  determinations  of  the 
mol.  weight  of  tetrabenzyldipyridyl -violet  chloride  in  boiling  methyl 
alcohol,  Weitz,  Konig,  and  von  Wistinghausen  (A.,  1924,  i, 
425)  have  been  led  to  discard  the  meriquinonoid  conception  of 
these  compounds  in  favour  of  a  radical  structure.  Repetition  of 
these  experiments  under  somewhat  modified  conditions  has  fur¬ 
nished  considerably  higher  results  which  harmonise  better  with 
the  meriquinonoid  structure,  but  doubts  are  expressed  with  regard 
to  the  validity  of  the  method  in  general  for  the  present  purpose. 

H.  W. 


Indigoid  Dyes  of  the  Pyridine  Series.  H.  Finger  and 
F.  Kraft  (Ber.,  1924,  57,  [R],  1950 — 1953). — Doubts  are  cast  on 
the  constitution  of  pyrindoxyl  obtained  by  Reindel  (A.,  1924,  i, 
1235)  by  the  action  of  boiling  sodium  hydroxide  solution  on  pyridyl¬ 
glycine ;  it  is  suggested  that  ring  closure  takes  place  at  the  pyridine 
nitrogen  atom  with  production  of  a  glyoxaline  ring. 

Pyridylglycine  yields  a  monohydrate.  2-Aminopyridine  is  converted 
by  chloroacetyl  chloride  in  the  presence  of  benzene  into  1  -chloroacetyl- 
pyrid-2-imine  hydrochloride,  NH  !C  5H3N*CO •  CH 2C1 , HC1 ,  m.  p.  157° ; 
the  corresponding  base,  m.  p.  123°,  and  its  picrate,  m.  p.  155 — 157° 
(decomp. ),  are  described.  The  base  is  rapidly  converted  when  heated 
by  itself  or  in  the  presence  of  solvents  of  high  boiling  point  into  a 
compound,  m.  p.  245°,  which  is  identical  with  “  pyrindoxyl  hydro¬ 
chloride  ”  (cf.  Reindel,  loc.  cit.),  and  to  which  the 
annexed  constitution  is  now  assigned.  It  is  converted 
(as  is  also  pyridylglycine)  by  sodium  acetate  and 
acetic  anhydride  into  an  acetyl  derivative  which  is 
hydrolysed  by  hydrochloric  acid  to  an  isomeric  hydro¬ 
chloride,  C7H60N2,HC1,  m.  p.  about  295°  (corresponding 


=N 


N 

CO 


CH„ 


picrate,  m.  p.  211°),  which,  like  pyrindoxyl  hydrochloride,  is  oxidised 
by  potassium  ferricyanide  in  alkaline  solution  to  Reindel’s  red  dye. 
The  nature  of  the  isomerism  is  not  explained.  H.  W. 


Alkylated  and  Halogenated  Indazoles.  K.  von  Auwers 
and  A.  Lohr  (J.  pr.  Chem.,  1924,  [ii],  108,  297 — 320). — (I)  Methyl  - 
indazoles. — 5-Methylindazole  with  methyl  iodide  and  sodium 
methoxide  yields  1  :  5-dimethylindazole,  but  if  the  methyl  iodide 
be  in  large  excess,  2  :  5-dimethylindazole  is  also  formed.  With 
ethyl  bromide  at  100°,  5-methyl-2-ethylindazole  is  formed  as  a 
pale  yellow  oil,  b.  p.  151°/15  mm. ;  the  picrate  forms  yellow  prisms, 
m.  p.  160 — 161°.  Ethyl  bromide  and  alcoholic  sodium  ethoxide 
give  a  mixture  of  5-methyl-2-ethylindazole  and  5 -methyl ethyl  - 
indazole,  a  yellow  oil,  b.  p.  125 — 126°/12  mm.  (picrate,  m.  p.  146 — - 

d* 
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147°).  5-Methyl-2-allylindazole,  formed  by  the  action  of  allyl 
bromide  as  above,  is  a  pale  yellow  oil,  b.  p.  146 — 147°/12  mm. ; 
the  picrate  has  m.  p.  137-5 — 138-5°.  By  the  second  method,  a 
mixture  of  5-methyl-2-allylindazole  and  5-methyl-l-allylindazole 
(viscous  oil,  b.  p.  137 — 138°/12  mm.)  is  produced  ( picrate ,  m.  p. 
115 — 116°).  2-Benzyl-5-methylindazole  (by  the  action  of  benzyl 
chloride  below  100°)  forms  crystals,  m.  p.  41-5 — 42-5°,  b.  p.  214 — 
215°/15  mm.;  the  picrate  has  m.  p.  151 — 152°.  A  mixture  of  the 
2-benzyl  and  1 -benzyl  derivatives  results  if  alcoholic  sodium 
ethoxide  is  present.  1  -Benzyl-5-methylindazole  forms  small  plates, 
m.  p.  52 — 53°;  the  picrate  forms  yellow  needles,  m.  p.  99 — 100°. 
By  heating  5-methylindazole  and  benzyl  chloride  at  170°,  a  mixture 
of  the  two  isomerides  is  usually  produced,  although  sometimes 
the  product  is  almost  wholly  the  1-  or  the  2-benzyl  derivative. 

Methyl  5-methylindazole-2-carboxylate,  produced  by  the  inter¬ 
action  of  3-methylindazole  and  methyl  chloroformate  below  100°, 
forms  plates,  m.  p.  65 — 66°,  and  when  heated  under  diminished 
pressure  gives  a  mixture  of  1:5-  and  2  :  5-dimethylindazoles  with 
much  resinification.  The  corresponding  ethyl  ester  (white  needles, 
m.  p.  67 — 68°)  behaves  similarly. 

3-Methylindazole  reacts  with  benzyl  chloride  below  100°  to  form 
2 -benzyl-S -methylindazole  (white  needles,  m.  p.  85 — 86°) ;  the 
picrate  has  m.  p.  224 — '225°.  The  reaction  at  170°  sometimes  gives 
a  mixture  of  the  2-benzyl  compound  and  1-benzylS -methylindazole 
(needles,  m.  p.  58 — 59°).  2-Benzyl-3-methylindazole  gives,  with 
methyl  iodide  at  100°,  1  : 3-dimethyl-2-benzylindazolium  iodide 
(needles,  m.  p.  187°),  which  is  also  produced  by  the  interaction  of 
1  :  3-dimethylindazole  and  benzyl  iodide  under  identical  conditions, 
and,  on  heating  under  diminished  pressure,  gives  1  :  3-dimethyl¬ 
indazole. 

2  :  3-Dimethyl-l-benzylindazolium  iodide,  from  l-benzyl-3-methyl- 
indazole  and  methyl  iodide,  forms  prisms,  m.  p.  197° ;  when  heated 
under  diminished  pressure,  it  gives  a  mixture  of  2  :  3-dimethyl¬ 
indazole  and  l-benzyl-3-methylmdazole. 

(II)  Labile  and  Stable  Isomeric  Nitrobenzoylindazoles. — By  heat¬ 
ing  a  mixture  of  3-methylindazole  and  o-nitrobenzoyl  chloride  at  the 
m.  p.,  the  stable  o-nitrobenzoyl-3-methylindazole  (small  plates,  m.  p. 
175 — 176°)  results.  The  labile  isomeride  (yellow  prisms,  m.  p. 
139°)  is  formed  in  alcoholic  solution,  or  by  the  action  of  the  acid 
chloride  on  the  silver  salt;  this  gradually  changes  to  the  stable 
isomeride.  The  stable  m -nitrobenzoyl  derivative  forms  prisms, 
m.  p.  141 — 142°;  the  labile  form  could  not  be  isolated.  The 
stable  p -nitrobenzoyl  derivative  forms  fine,  white  needles,  m.  p. 
131 — 132° ;  the  labile  isomeride  (from  the  indazole  and  acid  chloride 
in  cold  ether)  forms  yellow  prisms,  m.  p.  143-5 — 144-5°,  not  readily 
converted  to  the  stable  form.  Stable  o-nitrobenzoyl-3-bromoindazole, 
needles,  m.  p.  182—183°,  is  formed  by  all  the  usual  methods 
(including  the  reaction  between  the  acid  chloride  and  the  silver 
salt). 

(III)  Halogenated  Indazoles. — 3-Chloroindazole  (m.  p.  147 — 
148°)  and  3-bromoindazole  (m.  p.  141 — 142°)  are  formed  by  the 
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action  of  alkaline  sodium  hypochlorite  or  hypobromite  on  indazole. 
3-Iodoindazole  (m.  p.  142°),  is  formed  by  the  gradual  addition  of 
iodine  to  an  alkaline  solution  of  indazole.  3-Bromoindazole  with 
methyl  sulphate  and  sodium  hydroxide  gives  a  mixture  of  3-bromo- 

1- methylindazole  and  3-bromo-2-methylindazole.  By  the  inter¬ 
action  of  3  : 5-dibromoindazole  and  methyl  bromide  at  120°, 
3  :  5-dibromo-l  :  2 -dimethylindazolium  bromide  is  formed  as  fine, 
white  needles,  m.  p.  216°.  This  on  heating  above  its  m.  p.  yields 
3  :  5 -dibromo-1 -methylindazole  (m.  p.  104 — 106°).  By  the  action 
of  nitrous  fumes  on  3  :  5-dibromo-o-acetotoluidide  (white  prisms, 
m.  p.  201' — 202°),  the  nitroso  derivative,  yellow  crystals,  m.  p. 
(crude)  56 — 57°,  is  formed.  This  on  warming  in  benzene  solution 
gives  5  :  7 -dibromoindazole  (fine  needles,  m.  p.  197 — 198°).  The 

2- methyl  derivative  forms  needles,  m.  p.  123° ;  by  the  action  of 
methyl  bromide  in  excess,  5  :  7 -dibromo-1  :  2 -dimethylindazolium 
bromide  is  formed  as  white  needles,  m.  p.  228°  (decomp.).  5  :  7-Di- 
bromoindazole  gives  with  alkaline  sodium  hypobromite,  3:5:7 -tri- 
bromoindazole,  white  needles,  m.  p.  205 — 206°,  which  on  methyl  - 
ation  with  methyl  bromide  yields  3:5:  7 -tribromo-2-methylindazole 
as  needles,  m.  p.  173°;  this  may  also  be  obtained  by  the  bromin- 
ation  of  5  :  7-dibromo-2-methylindazole  in  acetic  acid  solution. 

3 -l  odo -2 -methylindazole  (stout  prisms,  or  plates,  m.  p.  150 — 
151°)  is  obtained  by  the  action  of  methyl  iodide  and  sodium  meth- 
oxide  on  3-iodoind azole  in  methyl -alcoholic  solution;  on  reduction, 

2- methylindazole  is  produced,  with  some  3-iodo-l  -methylindazole . 
Methyl  iodide  converts  3-iodo-2-methylindazole  into  3-iodo-l  :  2 -di¬ 
methylindazolium  iodide ,  m.  p.  220°;  on  dry  distillation,  3-iodo- 
1 -methylindazole  is  produced  (impure).  3-Bromo-5-methylindazole 
with  methyl  sulphate  and  alkali  yields  3-bromo-2  :  5 -dimethyl- 
indazole,  white  needles,  m.  p.  127 — 128°,  forming  a  picrate,  m.  p. 
153 — 154°.  The  isomeric  3-bromo-l  :  5-dimethylindazole  was  not 
isolated.  By  the  action  of  methyl  iodide  on  the  2  :  5-dimethyl 
derivative  at  100°,  3-bromo-l  :  2  :  5-trimethylindazolium  iodide  is 
formed  as  needles,  m.  p.  221°  (decomp.).  On  heating  above  its 
m.  p.,  it  yields  3-bromo-2  :  5-dimethylindazole  and  probably  some 

3- bromo-l  :  5-dimethylindazole.  The  latter  could  not  be  pre¬ 

pared  by  the  direct  bromination  of  1  :  5-dimethylindazole. 

A.  E.  C. 

C ( a-Pyridyl ) -1  -methylpyr r ole .  II.  J.  P.  Wibaut  and  A. 
Coppens  ( Rec .  trav.  chim.,  1924,  43,  526 — 529). — The  potassium 
derivative  of  the  C'-(2'-pyridyl)pyrrole,  m.  p.  132°,  of  Wibaut  and 
Dingemanse  (A.,  1923,  i,  1232)  was  boiled  with  excess  of  methyl 
iodide  and  ether.  After  removal  of  the  solvent  from  the  filtrate, 
the  residue  was  divided  into  two  parts  by  treatment  with  ether  : 
(a)  was  purified  through  its  picrate  (yield  20%),  m.  p.  193 — 194° 
(cf.  loc.  cit.),  from  which  ammonia  liberated  C-(2' -pyridyl)-!- 
methylpyrrole,  m.  p.  43-5 — 44-5°;  (b)  its  methiodide  was  obtained 
pure  after  many  recrystallisations,  m.  p.  146-2 — 146-6°  (yield  6%), 
and  also  prepared  by  the  action  of  methyl  iodide  on  <7-(2/-pyridyl)- 
1-methylpyrrole.  E.  M.  H. 

d*  2 
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Solvent  Action  of  Trialkyltrimethylenetriamines  on 
Uric  Acid.  J.  Graymore  (J.  Ghent .  Soc.,  1924,  125,  2283— 
2285). — Some  cyclic  triamines  of  the  type  (CH2NR)3  have  been 
prepared.  Trimethyl-  and  triethyl -trim  ethylenetriamine  yield 
urates  having  a  solubility  in  water  of  1  part  in  11  parts  and  1  part 
in  '9  parts,  respectively,  but  hypodermic  injection  of  the  triethyl 
compound  produces  symptoms  of  irritation  and  toxic  indications. 
Trimethyltrimethylenetriamine  urate,  obtained  by  heating  the  base 
and  uric  acid  in  aqueous  solution,  decomposes  without  melting. 
Trimethyltrimethylenetriamine  dibromide,  (CH2NMe)3Br2,  light 
yellow  needles,  has  m.  p.  97°.  Triethyltrimethylenetriamine  urate 
decomposes  without  melting.  The  hydrochloride,  (CH2NEt)3,HCl, 
and  the  dibromide,  colourless  needles,  m.  p.  144 — 145°,  are  described. 

R.  B. 


So-called  vie. -2  :  JV-Aryltriazolephthalonic  Acids.  G. 

Charrier  ( Gazzetta ,  1924,  54,  647 — 658). — Oxidation  of  the 
2-phenyl-ap-naphthatriazolequinones  (A.,  1924,  i,  1351)  by  means 
of  alkaline  permanganate  yields  the  acids  previously  described  as 
vie. -2  :  lY-aryltriazolephthalonic  acids  (A.,  1924,  i,  329)  but  now 
shown  to  be  5-carboxy-2-aryl-2  :  1  : 3-triazole-4-benzoic  acids. 
Hence,  both  the  structural  and  empirical  formulae  of  these  acids 
and  their  derivatives  require  alteration  as  follows. 

5-Carboxy-2-phenyl-2  :  1  :  3-triazoleA-benzoic  acid, 

NPh<?-fi'CeH4-C0*H 
N— OC02H 

not  vic.-2-phenyltriazolephthalonic  acid,  has  m.  p.  242°.  The 
sodium  salt,  C16H10O4N3Na,4H2O ;  barium  salt  (-f-4H20  and 
+5H20);  strontium  salt  (-j-4|H20);  methyl  ester;  methyl 
hydrogen  ester;  ethyl  ester  and  the  diamide,  C14H9N3(CONH2)2, 
have  the  properties  previously  given. 

5-Carboxy-2-p-chlorophenyl-2  :  1  :  3 -triazole  A-benzoic  acid  (not 
vic.-2-p-chlorophenyltriazolephthalonie  acid),  C1GH10O4N3Cl,  has 
m.  p.  264 — 265°.  The  corresponding  bromophenyl  and  carboxy- 
phenyl  derivatives  have  m.  p.  270°  and  287 — 288°,  respectively. 

Oxidation  of  p-phenylene-1  : 2-dinaphthaditriazole  (A.,  1924, 
i,  334)  or  of  1  :  2-naphthatriazole-2-p-benzeneazo-2-naphthylamine 
by  means  of  alkaline  permanganate  yields  a  tetracarboxylic  acid, 

~  "  -c*co2h 

i  i  * 


C02H-C-xX> 

co2h-c6h4-c— rr  4 


N — C*CftH4*CO,H’ 


which  forms  white  needles,  m.  p.  322 — 323°  (slight  decomp.). 


T.  H.  P. 

Tr ipyrrylme thane s .  II.  H.  Fischer  and  M.  Heyse 
(Annalen,  1924,  439,  246 — 264;  cf.  Fischer  and  Ammann,  A., 
1924,  i,  78). — In  the  presence  of  potassium  hydrogen  sulphate, 
pyrrole-2-  and  -3-aldehydes  condense  readily  with  two  mol.  pro¬ 
portions  of  trisubstituted  pyrroles  to  form  well-crystalline  tri- 
pyrrylmethanes,  the  constitution  of  which  is  proved  by  mol.  weight 
determinations  and  by  their  almost  quantitative  fission  by  hydro¬ 
chloric  acid  into  the  corresponding  dipyrrylmethene  and  the  tri- 
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substituted  pyrrole.  Tri-(3-aeetyl-2  : 4-dimethylpyrryl)methane 
crystallises  with  1  mol.  of  ethyl  alcohol  (not  0-5  mol.  as  previously 
reported),  m.  p.  265°,  or  with  0-5  mol.  (not  1  mol.)  of  acetic  acid, 
m.  p.  187°.  Hydrochloric  acid  in  hot  alcohol  removes  1  mol.  of 
acetyldimethylpyrrole,  leaving  Piloty’s  bis-(3-acetyl-2  :  4-dimethyl  - 
pyrryl)methene  hydrochloride,  m.  p.  203°  (free  base,  m.  p.  219°). 

3- Acetyl-2  :  4-dimetkylpyrryldi-(3-carbethoxy  -  2  :  4  -  dimethylpyrryl)- 
methane,  m.  p.  219°  (4-lEtOH,  m.  p.  146°),  is  prepared  from  3-acetyl- 
2  : 4-dimethylpyrrole-5-aldehyde  by  condensation  with  ethyl 
2  :  4-dimethylpyrrole-3-carboxylate. 

3-Carbethoxy-2  :  5-dimethylpyrryldi-(3-acetyl  -2  :  4  - dimethylpyrryl)- 
methane ,  m.  p.  231°  (decomp.),  undergoes  fission  by  hydrochloric  acid 
into  ethyl  2  :  5-dimethylpyrrole-3-carboxylate  and  bis- (3-acetyl  - 
2  :  4-dimethylpyrryl)methene ;  i.e.,  the  pyrrole  liberated  is  that 
which  was  attached  to  the  methane  carbon  atom  in  the  3-position. 

3 -Carbethoxy -2  :  5 -dimethylpyrryldi- (3 -carbethoxy -2  :  4  -  dimethyl  - 
pyrryl)methane,  m.  p.  184°,  results  from  the  condensation  of  ethyl 
2  :  5-dimethylpyrrole-4-aldehyde-3-carboxylate  with  ethyl  2  : 4-di- 
methylpyrrole-3-carboxylate . 

Tri-(3-carbethoxy-2  :  4-dimethylpyrryl)methane,  m.  p.  194°,  pre¬ 
viously  prepared  by  the  chloroform  method,  is  now  obtained  in 
80%  yield  from  ethyl  2  : 4-dimethylpyrrole-5-aldehyde-3-carb- 
oxylate  and  ethyl  2  :  4-dimethylpyrrole-3-carboxylate.  The  fission 
into  methene  and  pyrrole  by  hydrochloric  acid  may  also  be  brought 
about  by  boiling  ferric  chloride  solution. 

The  condensation  of  ethyl  2  : 4-dimethylpyrrole-5-aldehyde-3- 
carboxylate  with  ethyl  4-hydroxy-2-methylpyrrole-3-carboxylate 
gives  no  tripyrrylmethane,  but  only  the  corresponding  methene. 

^-Carbethoxy -2  :  4-dimethylpyrryldi-(3-acetyl  -2  :  4  -  dimethylpyrryl)- 
methane,  m.  p.  247°,  and  5 -carbethoxy -2  :  4-dimethylpyrryldi -  ( 3  - 
carbethoxy- 2  :  4-dimethylpyrryl)methane,  m.  p.  201°,  are  prepared 
by  condensing  ethyl  2  :  4-dimethylpyrrole-3-aldehyde-5-carboxylate 
with  3-acetyl-  and  3 -carbethoxy -2 : 4-dimethylpyrroles  respec¬ 
tively.  In  the  fission  of  the  latter  tripyrrylmethane  (m.  p.  201°) 
the  3-linking  is  again  broken  in  preference  to  a  2-linking,  the  pro¬ 
ducts  being  ethyl  2  :  4-dimethylpyrrole-5-carboxylate  and  bis-(3- 
carbethoxy-2  :  4-dimethylpyrryl)methene  hydrochloride,  m.  p.  213°. 

(3- Acetyl-2  :  4  -  dimethylpyrryl)( 4  -  hydroxy  -  3  -  carbethoxy  -  2  -  methyl - 
pyrrolenyl)methene,  m.  p.  253°  ( hydrochloride ,  m.  p.  203°),  is  formed 
when  hydrogen  chloride  is  passed  into  an  alcoholic  solution  of 
equimolecular  proportions  of  3-acetyl-2  :  4-dimethylpyrrole-5-alde- 
hyde  and  ethyl  4-hydroxy-2-methylpyrrole-3-carboxylate.  The 
isomeric  (3-acetyl-2  : 4-dimethylpyrrolenyl){4-hydroxy-3-carbethoxy- 
2-methylpyrryl)methene,  m.  p.  245°  ( hydrochloride ,  m.  p.  195°),  is 
analogously  prepared. 

The  looseness  of  a  carbon-carbon  linking  in  the  3 -position  is 
further  illustrated  by  the  easy  hydrolysis  of  2:4  :  5-trimethyl- 
pyrrole-3-aldehyde  by  concentrated  hydrochloric  acid  into  formic 
acid  and  trimethylpyrrole,  the  reaction  being  complete  in  3  minutes 
at  the  b.  p. 

The  condensation  of  w-ethoxymethylfurfuraldehyde  with  3-acetyl- 
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and  3-carbethoxy-2  :  4 - dimethy  lpyrroles  yields  the  corresponding 
furfuryldipyrrylmethanes,  o>-ethoxymethylfurfuryl-bis-(3-acetyl-2  : 4- 
dimethylpyrryl)methane,  m.  p.  196*5°,  and  w-ethoxymethylfurfuryl- 
bis-(3-carbethoxy-2  : 4 -dimethylpyrryl)methane,  m.  p.  99°.  Tri- 
methylpyrrole-3-aldehyde  condenses  similarly  with  the  acetyl- 
and  carbethoxy-dimethylpyrroles  to  form  2:3:  4c-trimethylpyrryl - 
bis -(% -acetyl-2  : 4-dimethylpyrryl)methane,  m.  p.  191°,  and  2:3:4- 
trimethylpyrryl-bis-(3-carbethoxy-2  :  4-dimethylpyrryl)methane,  m.  p. 
246°.  These  undergo  the  usual  fission  with  hydrochloric  acid  into 
trimethylpyrrole  and  bis-(3-acetyl-  or  3-carbethoxy-2  : 4-dimethyl- 
pyrryl)methene  hydrochloride,  m.  p.  213°. 

Benary’s  ethyl  3-hydroxy-5  :  5'-dimethyl-2  :  3'-dipyrrole-4  :  4'- 
dicarboxylate  (A.,  1913,  i,  651,  but  V,  not  I  as  there  given)  is  pre¬ 
pared  by  a  simplified  method  in  63%  yield.  Its  acetyl  derivative, 
m.  p.  169 — 170°,  couples  with  diazobenzene  to  form  a  brown  azo 
compound,  C24H2606N4,  m.  p.  176°.  From  the  acetyl  derivative, 
ethyl  3-acetoxy-5  :  5' -dimethyl-2' -aldehydo  -2  :  3'- dipyrrole  - 4  :  4 '-di- 
carboxylate,  m.  p.  206*5°,  is  obtained  by  Gattermann’s  hydrocyanic 
acid  method;  the  p -nitrophenylhydrazone  melts  at  262°. 

The  dipyrrole  itself  condenses  with  benzaldehyde  to  give  plienyl- 
bis- (3 -hydroxy -4  :  4' -dicarbethoxy-5  :  5' -dimethyl -2  :  3 ' - dipyrryl)meth- 
ane,  m.  p.  208°  (blackening).  The  corresponding  nitro  compound, 
from  p-nitroberizaldehyde,  melts  at  173°.  By  the  Gattermann 
method,  the  dipyrrole  may  be  condensed  with  hydrocyanic  acid 
to  form  the  2 '-aldehydo  derivative,  m.  p.  200°  (decomp.)  (p -nitro¬ 
phenylhydrazone,  brown  needles),  or  with  chloroacetonitrile  to  form 
the  2 ' -chloroacetyl  derivative,  C18H2106N2C1,  m.  p.  183°.  Acetyl¬ 
ation  of  the  2'-aldehydo  compound  yields  the  above  acetoxy- 
aldehyde  of  m.  p.  206*5°.  These  experiments  are  a  confirmation 
of  Benary’s  structure  for  the  dipyrrole,  which  must  contain  only 
one  free  2 -position.  C.  H. 


Action  of  Hydrazine  on  Cyanotetr  azole.  E.  Oliveri- 
MandalA  ( Oazzetta ,  1924,  54,  774 — 777). — That  the  cyanotetrazole 
used  by  Curtius,  Darapsky,  and  Muller  (A.,  1916,  i,  84)  contained 
bistetrazole  as  impurity  is  confirmed  by  addition  of  hydrazine  to 
alcoholic  solutions  of  cyanotetrazole  and  bistetrazole,  respectively, 
the  former  giving  no  precipitate  and  the  latter  the  bishydrazonium 
salt  of  bistetrazole.  Bistetrazole  is,  however,  also  obtained  if  the 


crude  product  of  the  interaction  of  cyanotetrazole  and  hydrazine 
is  treated  with  nitrous  acid,  probably  owing  to  the  action  of  this 
acid  on  the  monohydrazidine  of  tetrazole,  although  it  was  not  found 


possible  to  isolate  this  compound : 


N— N 
NH-N 


>ocn+n2h4 


^~S>c-c(:nh)-nh-nh2+hn°2 

JN±±*JN 


m — xp  ^N’N 

i  ^>C,C,%  ’  i  .  Thus,  bistetrazole  is  obtained  from  either 
NH-N  N-NH 


cyanogen  or  cyanotetrazole  by  treatment  either  with  azoimide  or 
with  hydrazine  and  nitrous  acid  in  succession  (cf.  Angeli,  A.,  1894, 


i,  149). 


T.  H.  P. 
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Dibenzoylglyoxime  Peroxide.  G.  Ruggeri  (Atti  R.  Accad. 
Sci.  Torino ,  1924,  59,  365 — 372). — The  action  of  nitrogen  peroxide 
converts  oximinoacetophenone  into  benzoylmethylnitrolie  acid, 
which  undergoes  condensation  with  elimination  of  nitrous  acid 
and  formation  of  dibenzoylglyoxime  peroxide  :  2N02-CBz!N0H  — > 
C202N2Bz2+2HN02.  The  direct  product  of  the  reaction  between 
dibenzoylglyoxime  and  phenylhydrazine  (cf.  Klingemann,  A., 
1892,  995)  is  benzoylphenylhydrazinoglyoxime,  yellow  prisms,  m.  p. 
138°  (decomp.)  :  C202N2Bz2-f  2NHPh-NH2  NHBz-NHPh  + 

NOHICBz*C(iNOH),NH‘NHPh.  This  compound  is  unstable  and 
readily  loses  water  with  formation  of  4:-nitroso-3-phenylhydrazino- 
5-phenylisooxazole,  an  orange-yellow  compound,  m.  p.  106°  (de¬ 
comp.),  which,  when  heated  with  certain  organic  solvents,  under¬ 
goes  isomerisation  into  3-benzoyl-5-phenylhydrazinofuro(ab1)- 

diazole  :  ? - O-Cf-NH-NaPh)^  Th 

N:C(-NH-NHPh)  X:==:CBz 

phenylhydrazine  behaves  towards  dibenzoylglyoxime  in  the  same 
way  as  aniline,  that  is,  as  a  base. 

Although  benzoylplienylhydrazinoglyoxime  is  obtainable  pure, 
neither  Boeseken  (A.,  1898,  i,  696)  nor  Wieland  and  Gmelin  (A., 
1910,  i,  784)  was  able  to  isolate  benzoylphenylaminoglyoxime,  its 
anhydro  derivative,  4-nitroso-3-anilino-5-phenyKsooxazole,  being 
obtained. 


Diacetylglyoxime  peroxide  behaves  differently  from  dibenzoyl¬ 
glyoxime  peroxide,  since  with  phenylhydrazine  it  gives  first  the 
phenylhydrazone  and  then  the  phenylosazone  (cf.  Mills,  Chem. 
News,  1903,  88,  228). 

The  benzoyl  derivative  of  benzoylmethylnitrolie  acid, 
NOyCBzINOBz, 

forms  pale  yellow  prisms,  m.  p.  138°. 

4:-Amino-3-phenylhydrazino-o-phenylisooxazole,  C15H14ON4,  forms 
nacreous  scales,  m.  p.  132°  (decomp.),  and  3-benzoyl-5-phenylhydr- 
azinofuro(Tb^)diazole,  yellow  needles,  m.  p.  172°.  T.  H.  P. 


Peroxides  of  Dioximes  of  Diacylglyoximes.  G.  Ponzio 

and  V.  Bernardi  (Atti  R.  Accad.  Sci.  Torino,  1924,  59,  353 — 359). 
— The  dioxime  of  diacetylglyoxime  peroxide  (A.,  1924,  i,  56) 
behaves  differently  from  the  compound  obtained  by  Behrend  and 
Tryller  (A.,  1895,  i,  201),  so  that  the  constitution  given  by  these 
authors  is  erroneous. 

Chloro-oximinoacetonephenylhydrazone,  m.  p.  127°  (decomp.) 
(not  123°,  as  given  previously),  gives,  when  treated  in  ethereal 
solution  with  aqueous  5%  sodium  carbonate  solution,  the  phenyl¬ 
osazone  of  diacetylglyoxime  peroxide,  m.  p.  176°  (cf.  Mills,  Chem. 
News,  1903,  88,  228). 

The  peroxide  of  the  dioxime  of  diacetylglyoxime  peroxide , 

O  xT.C  CMe.N  O  prepare(j  by  treating  the  dioxime  of  diacetyl- 
ON.C'CMelN'O  F  F  J  °  J 

glyoxime  peroxide  (1)  in  ethereal  solution  with  nitrogen  peroxide, 
or  (2)  with  nitric  acid  (1:1),  or  (3)  -with  potassium  permanganate, 
forms  lustrous,  yellow  laminae,  m.  p.  187°  (decomp.),  has  the  normal 
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M  in  naphthalene,  and  gives  with  concentrated  sulphuric  acid  a 
yellow  coloration  turned  green  by  addition  of  phenol.  When 
boiled  for  a  short  time  with  dilute  hydrochloric  or  sulphuric  acid, 
it  yields  ammonia,  hydrocyanic  and  oxalic  acids,  and  a  compound, 
C6H607N4,  m.  p.  75°. 

The  peroxide  of  the  dioxime  of  dibenzoylglyoxime  peroxide, 
Ci6H10O4N4,  similarly  obtained,  has  m.  p.  162 — 168°,  according 
to  the  method  of  heating,  and  dissolves  in  cold  concentrated  sul¬ 
phuric  acid,  giving  an  orange-yellow  coloration  which  turns  brown 
on  addition  of  phenol.  T.  H.  P. 

New  Group  of  Dyes  from  Poison  Gases  through  the 
2-Aminothiazoles  as  Intermediates.  Preparation  of  Thiazole 
Dyes  of  Doebner-violet  Type.  M.  T.  Bogert  and  M.  Chert  - 
coff  ( Proc .  Nat.  Acad.  Sci.,  1924,  10,  418 — 420). — A  preliminary 
communication.  2-Amino-4-methyl-  and  2-amino-4-phenyl-thiazole, 
obtained  by  condensing  thiocarbamide  with  chloroacetone  or 
w-chloroacetophenone,  respectively,  both  interact  with  aromatic 
aldehydes  (benzaldehyde,  its  p-chloro,  o-,  m-,  and  p-nitro,  o-  and 
p-hydroxy,  and  p-dimethylamino  derivatives,  and  piperonal)  to 
yield,  in  opposition  to  what  has  been  stated  hitherto,  aryldithiazolyl- 
methanes,  the  condensation  taking  place  in  the  5-position.  The 
products  are  readily  oxidised  to  dark  red  carbinols,  which  afford 
dark  green  salts  and  dye  silk,  wool,  or  tannin-mordanted  cotton 
in  green  shades,  bluer  and  duller  than  malachite-green.  Azo  dyes 
also  may  be  obtained,  viz.,  by  interaction  of  aryldiazonium  com¬ 
pounds  with  the  above  thiazoles,  “  coupling  ”  taking  place  in  the 
5-position.  W.  A.  S. 

Chlorination  of  p-Xylidine  and  certain  New  Azo  Dyes. 

A.  S.  Wheeler  and  M.  Morse. — (See  i,  22.) 

Action  of  Ketens  on  Hydrazine  Derivatives.  J.  Van  Alp  hen 

( Rec .  trav.  chim.,  1924,  43,  823 — 866). — Aromatic  and  aliphatic 
keto-  and  aldo-ketens  combine  in  ethereal  solution  with  phenyl- 
hydrazine  and  nuclear  substituted  phenylhydrazines,  yielding 
exclusively  (3-acylated  phenylhydrazides,  the  position  and  nature 
of  the  nuclear  substituent  affecting  only  the  velocity  of  reaction. 
Addition  to  the  a-nitrogen  atom  was  not  observed,  even  at  — 80° 
or  in  the  presence  of  acid  (cf.  Marckwald,  A.,  1893,  i,  26;  1899,  i, 
503 ;  Busch,  A.,  1903,  i,  537 ;  1910,  i,  75),  but  the  (3-acylated  phenyl¬ 
hydrazides  can  combine  (although  much  more  slowly)  with  a  second 
mol.  of  keten  on  the  less  basic  a-nitrogen  atom.  a-Diphenvlacetyl- 
(3-acetylphenylhydrazide  obtained  in  this  way  yields  on  hydrolysis 
a-diphenylacetylphenylhydrazide,  which,  in  contrast  to  2  : 4-di- 
phenyl-semicarbazide  and  -thiosemicarbazide,  is  not  transformed 
into  the  (3-acylhydrazide  either  by  boiling  with  acids  in  alcoholic 
solution  or  by  heating  at  180°.  With  methylhydrazine,  in  which 
the  a-  and  (3 -nitrogen  atoms  are  more  nearly  equal  in  basicity, 
a[3-diacyl  derivatives  are  immediately  formed  by  addition  of  2  mols. 
of  keten,  and  monoacyl  derivatives  could  not  be  isolated,  the 
velocity  of  addition  to  the  a-  and  (3 -nitrogen  atoms  being  approxi- 
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mately  equal.  Carbon  suboxide  (1  mol.)  combines  with  phenyl- 
hydrazine  (1  mol.)  in  ethereal  solution,  giving  an  unstable  com¬ 
pound  (I)  which  is  converted  on  keeping  into  the  tautomeric 
1 -phenyl-3  : 5-diketopyrazolidine  (II),  the  additive  compound 
(m.  p.  164°)  of  wdiich  with  phenylhydrazine  was  previously  obtained 

Ph-N - NH  Ph-N - N 

(I)  COCH2*CO  CO-CH2-C-OH  (H) 

b}?  Michaelis  (A.,  1892,  1004),  and  named  in  error  as  the  derivative  of 
1 -phenyl-3  :  5-pyrazolidone.  Analogous  compounds  are  produced 
from  carbon  suboxide  (1  mol.)  and  nuclear  substituted  phenyl- 
hydrazines  (2  mols.),  the  second  mol.  of  substituted  phenylhydrazine 
being  attached  to  the  substituted  1 -phenyl-3  :  5-diketopyrazolidine 
by  the  primary  or  secondary  valencies  of  the  (3-nitrogen  atom  in  the 
phenylhydrazine,  since  all  these  compounds  reduce  yellow  mercuric 
oxide  in  alcoholic  solution  and  yield  no  condensation  product  on 
heating  with  benzaldehyde.  Keten  in  ethereal  solution  (cf. 
Schmidlin  and  Bergmann,  A.,  1910,  i,  816)  has  been  used  to  acetylate 
p-  and  m-nitroaniline,  tribromoaniline,  anthranilic  acid,  and  methyl- 
aniline.  The  introduction  of  negative  groups  into  the  aniline 
molecule  hinders  such  acetylations.  Tribromoaniline  is  only 
acetylated  slowly  and  picramide  not  at  all,  these  results  agreeing 
with  Staudinger’s  acylations,  using  diphenylketen.  o-Nitroaniline  is 
only  acetylated  by  keten  in  the  presence  of  hydrogen  chloride ;  this  is 
possibly  due  to  the  formation  of  acetyl  chloride,  a  stronger  acetylating 
agent.  Diphenylamine,  cetyl  alcohol,  phenol,  and  dextrose  are  not 
acetylated  by  keten.  Carbon  suboxide  combines  with  o-,  m-,  and 
p-phenylenediamines,  forming  white,  insoluble  compounds  of  the 

general  formula  C6H qq J>CH2 .  The  compound  formed 

from  the  o-diamine  agrees  in  properties  with  o-phenylenemalon- 
amide  (R.  Meyer,  A.,  1906,  i,  765). 

Diphenylketen  and  phenylhydrazine  in  ethereal  solution  give 
(3-diphenylacetylphenylhydrazide,  m.  p.  168°  (Staudinger,  A.,  1905, 
i,  444).  The  diphenylacetyldiazobenzene  produced  is  unstable  and 
could  not  be  isolated.  Acetic  anhydride  converts  it  into  <x-acetyl- 
fi-diphenylacetylphenylhydrazide,  m.  p.  134 — 135°,  from  which 
(3-diphenylacetylphenylhydrazide  is  regenerated  on  hydrolysis  with 
alcoholic  sulphuric  acid.  With  carbonyl  chloride  in  benzene  solution 
a  colourless  compound,  m.  p.  113°,  is  produced.  In  view  of  Freund’s 
work  (A.,  1890,  i,  1440;  1892,  i,  508;  1894,  i,  96),  this  is  probably 
3-2^henyl-5-diphenylmethyl-2-keto-2  :  3-di hy dr  of  it ro - 3  :  4-diazole, 

NIC-CHPh, 

I  >0“ 

NPh-CO 

Attempts  to  obtain  a-diphenylacetylphenylhydrazide  by  partial 
hydrolysis  of  a-diphenylacetyl-S-benzylidenephenylhydrazone,  m.  p. 
182 — 183°,  were  unsuccessful,  but  hydrolysis  of  a.-diphenylacetyl- 
$-acetylphenylhydrazide,  m.  p.  158 — 159°  (from  diphenylketen  and 
(3-acetylphenylhydrazide)  yielded  a -diphenylacetylphenylhydrazide, 
light  yellow  flocks,  m.  p.  80 — 82°.  This  yields  diphenylacetanilide 
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with  nitrous  acid,  the  benzylidene  derivative,  m.  p.  182 — 183°  with 
benzaldehyde,  a-diphenylacetyl-(3-acetylphenylhydrazide  with  acetic 
anhydride,  and  a  white  hydrochloride,  decomposed  by  water,  with 
hydrogen  chloride  in  dry  ether.  With  carbonyl  chloride,  a  substance 
is  formed  which  sinters  at  105°,  melts  at  120°,  does  not  combine  with 

NH— CO 

aniline,  and  probablv  has  the  structure  I  >0  .  Diphenyl - 

NPh-C:CPh2 

keten  reacts  more  readify  with  a-diphenylacetylphenylhydrazide 
than  with  the  {3-compound,  the  product  in  either  case  being  a fi-di- 
diphenylacetylphenylhydrazide ,  sintering  at  83°.  Diphenyiketen 
and  o-tolylhydrazine  yield  fi-diphenylacetyl-o-tolylhydrazide,  colour¬ 
less  needles,  m.  p.  175°.  fi-Diphenylacetyl-m-tolylhydrazide, 
m.  p.  143 — 144°;  $-diphenylacetyl-p-tolylhydrazide,  m.  p.  177°; 
$-diphenylacetyl-p-nitrophenylhydrazide,  reddish-brown  needles,  m.  p. 
218 — 219°;  fi-diphenylacetyl-p-bromophenylhydrazide,  colourless 
needles,  m.  p.  182-5°  (decomp.),  and  $-diphenylacetyl-o-nitrophenyl- 
hydrazide,  light  yellow  needles,  m.  p.  174 — 175°,  were  similarly 
obtained.  The  o-nitrophenylhydrazide,  unlike  the  remaining 
hydrazides,  does  not  reduce  mercuric  oxide  in  alcoholic  solution, 
probably  on  account  of  the  o-nitro  group,  but  its  [3-structure  is  shown 
by  the  absence  of  a  condensation  product  with  benzaldehyde  and 
production  of  the  characteristic  deep  violet  colour  in  alkali  hydroxide 
solution  (cf.  Mattaar,  A.,  1922,  i,  251).  a  (3  -D idiphenylacetylmet hyl - 
hy dr azide,  m.  p.  183°,  could  not  be  hydrolysed  with  alcoholic 
sulphuric  acid. 

isoButyryl  bromide  and  phenylhydrazine  in  ethereal  solution 
yield  af3-dmobutyrylphenylhydrazide,  m.  p.  160°,  whilst  in  pyridine 
solution  the  [3-isobutyrylphenylhydrazide  is  also  formed.  The  pure 
(3-isobutyrylphenylhydrazide,  however,  is  prepared  from  isobutyric 
acid  (Bolsing  and  Tafel,  A.,  1892,  981).  The  following  hydrazides 
were  similarly  prepared,  using  ?'sobutyryl  bromide  in  pyridine  solution 
or  isobutyric  acid  alone :  fi-isobutyryl-o-tolylhydrazide,  m.  p.  99 — 
100° ;  fi-isobutyryl-m-tolylhydrazide,  m.  p.  143° ;  fi-isobutyryl-p-tolyl- 
hydrazide,  m.  p.  153° ;  [i-mobutyryl-p-nitrophenylhydrazide,  light 
brown,  m.  p.  185°;  ft-isobutyryl-ip-broviophenylhydrazide,  m.  p. 
159-5°  (decomp.)  (m.  p.  164°,  from  ^sobutyric  acid),  and  (3-iso butyryl- 
o-nitrophenylhydrazide,  m.  p.  151°,  which  gives  a  violet  solution 
in  alkali,  whereas  a.fi-di-isobutyryl-o-nitrophenylhydrazide  gives  an 
almost  colourless  solution.  These  [3-isobutyrylhydrazides  were  also 
obtained  by  the  action  of  dimethylketen  on  the  corresponding 
hydrazine.  Methylhydrazine  and  dimethylketen  yield  a  liquid 
which  is  probably  a[3-dmobutyrylmethylhydrazide. 

Keten  and  phenylhydrazine  hydrochloride  do  not  react  in 
acetone  solution.  With  [3-acetylphenylhydrazide  in  benzene,  keten 
yields  a  mass  which  probably  contains  a(3-diacetylphenylhydrazide. 
[3-Acetyl-o-nitrophenylhydrazide,  [3  -  acetyl -p - nitroph enylhy draz id e, 
and  (3-acetyl-p-bromophenylhydrazide,  m.  p.  161°  (decomp.),  were 
obtained  from  keten  and  an  ethereal  solution  of  the  corresponding 
hydrazine.  Methylhydrazine  and  keten  similarly  yield  a(3-diaeetvl- 
methylhydrazide,  b.  p.  280°. 
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Carbon  suboxide  and  excess  of  phenylhydrazine  in  dry  ether 
yield  the  substance,  m.  p.  164°,  obtained  by  Michaelis  ( loc .  cit.). 
With  equimolecular  quantities  of  phenylhydrazine  and  carbon 
suboxide,  a  white  substance,  isomeric  with  1 -phenyl-3  :  5-diketo- 
pyrazolidine,  is  produced,  the  structure  (I)  of  which  is  shown  by 
the  following  reactions.  On  keeping,  the  substance  slowly  changes 
into  (II),  more  rapidly  on  heating.  When  boiled  with  water  or 
alcohol,  it  dissolves,  giving  an  acid  reaction,  and  on  cooling  the 
compound  of  m.  p.  164°  crystallises  out,  the  reaction  being  due  to 

hydrolysis  :  +  H20  ->  NHPh-NH2+CH2(C02H)2> 

the  phenylhydrazine  produced  then  combining  with  a  fresh  mol.  of 
the  substance  to  produce  a  stable  additive  compound, 

^,NHPh-NH2. 

COCH2-CO  2 

This  formula  is  supported  by  the  fact  that  (I)  combines  much  more 
readily  with  phenylhydrazine  than  does  (II),  and  by  the  decom¬ 
position  of  the  additive  compound  by  dilute  alkali  hydroxide,  or  by 
boiling  with  phenylhydrazine,  into  1 -phenyl-3  :  5-diketopyrazolidine 
and  phenylhydrazine,  or  by  heating  with  benzaldehyde,  which 
converts  it  into  l-phenyl-4-benzylidene-3  : 5-diketopyrazolidine, 
m.  p.  266°.  Carbon  suboxide  yields  the  following  analogous  products 
with  excess  of  the  corresponding  hydrazines  :  o -tolylhydrazine 
derivative  of  l-o-tolyl-3  :  5-diketopyrazolidine,  m.  p.  168° ;  m -tolyl¬ 
hydrazine  derivative  of  l-m-tolyl-3  :  5-diketopyrazolidine,  m.  p.  192° ; 
p  -  tolylhydrazine  derivative  of  1-p-tolyl-Z  :  5-diketopyrazolidine,  m.  p. 
198 — 200°,  which  with  benzaldehyde  yields  1  -p-tolyl-4-benzylidene- 
3  :  5-diketopyrazolidine ;  o -nitrophenylhydrazine  derivative  of 
l-o -nitrophenyl-3  :  5-diketopyrazolidine,  yellow  needles,  m.  p.  241° 
(decomp.);  and  p -nitrophenylhydrazine  derivative  of  1-p -nitro- 
phenyl-%  :  5-diketopyrazolidine,  yellow  needles,  m.  p.  271°  (decomp.). 
Carbon  suboxide  and  excess  of  methylhydrazine  yield  a  thick  oil, 
which  is  probably  I -methyl-3  :  5-diketopyrazolidine.  With  excess 
of  carbon  suboxide,  a  white  substance  is  formed,  turning  liquid  on 
exposure  to  the  air. 

Diphenylketen  and  methylamine  in  light  petroleum  yield 
N -methyldiphenylacetamide,  NHMe-COCHPh2,  m.  p.  166-5°. 
N-o -Nitrophenyldiphenylacetamide,  light  yellow  crystals,  m.  p.  188°, 
was  similarly  obtained,  but  diphenylketen  and  picramide  do  not 
react.  Diphenylacetyl-2  :  4  :  6 -tri bromoani li n e ,  m.  p.  226 — 277°(  ?), 
was  similarly  obtained. 

Whilst  carbon  suboxide  readily  yields  malonanilide  with  aniline 
(Staudinger,  A.,  1909,  i,  83),  with  o-  and  w-nitroanilines,  yellow, 
crystalline  products  are  formed  slowly;  with  piperidine  a  white 
precipitate  is  formed  and  with  carbamide,  a  white,  amorphous 
substance,  probably  barbituric  acid.  R.  B. 


Products  of  the  Action  of  Nitrous  Acid  on  o-  and  p-Pkenol- 
sulphonic  Acids.  I.  W.  Rodionow  and  W.  Matweew  (Ber., 
1924,  57,  [J3],  1711 — 1715). — The  presence  of  nitrous  acid  is 
necessary  for  the  induction  of  the  nitration  of  phenol-p-sulphonic 
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acid  (cf.  Martinsen,  A.,  1905,  ii,  149).  Attempts  to  isolate  the 
primary  product  of  the  action  of  nitrous  acid  on  technical  phenol - 
p-sulphonic  acid  yield  a  small  proportion  of  4-diazophenol-2-sulph- 
onic  acid,  0H*N2*C6H3(0H)*S03H,  the  formation  of  which  is 
due  to  the  presence  of  phenol-o-sulphonic  acid,  from  which  it  can 
be  derived  in  75 — 85%  yield.  The  compound  is  identical  with 
that  prepared  by  Bennewitz  by  the  diazotisation  of  4-aminophenol- 
2-sulphonic  acid;  its  constitution,  however,  cannot  be  regarded 
as  established.  Under  similar  conditions,  phenol -p-sulphonic  acid 
appears  to  jdeld  2-diazophenol-4-sulphonic  acid.  H.  W. 

Action  of  Normal  Sodium  Arsenite  on  Azido  Compounds. 

A.  Gutmann  (Ber.,  1924,  57,  [2?],  1956 — 1958). — The  azides  of 
sodium,  barium,  and  lead  do  not  react  with  normal  sodium  arsenite, 
which  gives  a  silver  mirror  with  ammoniacal  solutions  of  silver 
azide,  due  solely  to  the  reducing  action  of  the  arsenite  on  the 
silver  salt.  Chloroazoimide  (cf.  Raschig,  A.,  1909,  ii,  41)  and 
sodium  arsenite  yield  sodium  azide,  arsenate,  and  chloride ;  iodo- 
azoimide  behaves  similarly.  The  permanence  of  the  azido  groups 
in  inorganic  compounds  appears  most  readily  explicable  on  the 
basis  of  the  Curtius  formula.  Benzylazoimide,  benzoylazoimicle, 
phenylazoimide,  and  phenylhydrazine-p-azoiminobenzene-p-sulph- 
onate  behave  differently,  since,  although  oxidation  of  arsenite 
to  arsenate  occurs,  the  azido  group  is  also  broken  down  into  nitrogen 
and  amine  or  ammonia ;  this  behaviour  is  in  harmony  with  Thiele’s 
conception,  R*NIN:N7.  Alkylazoimides  are  very  stable  towards 
alkali  hydroxide  solutions,  whereas  acylazoimides  are  hydrolysed 
to  the  alkali  azide  and  the  salt  of  the  acid.  H.  W. 

Preparation  of  Arsinic  Acids  from  the  corresponding 
Chlor  oar  sines.  H.  Burton  and  C.  S.  Gibson  (J.  Chem.  Soc., 
1924,  125,  2275 — 2278). — Arsinic  acids  are  conveniently  obtained 
by  oxidising  the  corresponding  tertiary  chloroarsine  (1  mol.)  in 
acetone  solution  or  suspension  with  a  10%  aqueous  solution 
of  sodium  toluene-p-sulphonchloroamide  (“  chloramine-T  ”).  The 
method  is  analogous  to  the  formation  of  sulphilimines  and  arsyl- 
imines  from  alkyl  sulphides  and  tertiary  arsines  (Mann  and  Pope, 
T.,  1922,  121,  1052,  1754)  and  avoids  both  the  formation  of  the 
colouring  matter  produced  in  Wieland  and  Rheinheimer’s  method 
(A.,  1921,  i,  371)  and  the  troublesome  separation  of  the  sodium 
salt  of  the  arsinic  acid  from  sodium  chloride  and  bromide  in  Quick 
and  Adams’  method  (A.,  1922.  i,  600).  In  this  way,  the  following 
arsinic  acids  have  been  prepared  :  u-butylarsinic  acid,  m.  p.  160° 
(yield  74%) ;  o -tolylarsinic  acid,  m.  p.  163 — 164°  (yield  quantit¬ 
ative)  ;  diphenylarsinic  acid,  m.  p.  169 — 170°  (75%  yield),  and 
phenarsazinic  acid  (yield  92%).  The  amphoteric  nature  of  phenars- 
azinic  acid  is  further  demonstrated  by  the  preparation  of  the 
hydrochloride,  m.  p.  200 — 205°  (decomp.) ;  nitrate,  yellow  needles ; 
and  sulphate,  m.  p.  138—140°  (decomp.).  Similarly,  10 -chloro- 
5-acetyl-5  :  10 -dihydrophenarsazine,  AcN(C6H4)2AsC1,  m.  p.  229 — 
230°,  from  10-chloro-5  :  10 -dihydrophenarsazine  and  acetyl  chloride 
in  dry  benzene,  is  oxidised  to  N -acetylphenarsazinic  acid  (-f-2H20), 
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m.  p.  244 — 245°  (decomp.) ;  \0-chloro-5-propionyl-5  :  10-dihydro- 
phenarsazine,  from  10-chloro-5  :  10-dihydrophenarsazine  and  pro¬ 
pionic  anhydride  in  pyridine  and  xylene,  yields  N-propionylphenars- 
azinic  acid,  m.  p.  232° ;  and  10-chloro-5-benzoyl-5  :  10 -dihydro- 
phenarsazine,  m.  p.  180 — 181°,  from  10-chloro-5  :  10-dihydro¬ 
phenarsazine  and  benzoyl  chloride  in  dry  xylene,  yields  N -benzoyl- 
phenarsazinic  acid,  m.  p.  250°  (decomp.).  R.  B. 

Preparation  of  Organic  Arsenic-Antimony  Compounds. 

Chemische  Fabrik  von  Heyden  A.-G.  (D.R.-P.  396697 ;  from 
Chem.  Zentr.,  1924,  ii,  760). — Primary  aromatic  arsines  are  allowed 
to  interact  in  acid  aqueous  or  aqueous-alcoholic  solution  with 
primary  aromatic  stibinoxides  containing  substituents  such  as 
NH2  w'hich  have  a  favourable  therapeutic  influence,  the  resultant 
products  being  precipitated  by  suitable  means.  Thus,  3  :  3 ’-di- 
amino-4-hydroxyarsenostibinobenzene  (I)  is  formed  from  m-amino- 
p -hydro xyphenylarsine  and  m-aminophenylstibinoxide  as  a  brown 
powder  insoluble  in  water,  soluble  in  aqueous  sodium  hydroxide 
to  a  brownish-red  solution  in  which  oxidising  agents  cause  scission 
of  the  molecule;  with  hydrogen  chloride,  it  forms  a  chloride. 
ra-Amino-p-hydroxyphenylarsine  and  p-chloro-m-aminophenyl- 
stibine  oxide  unite  to  form  4'-chloro-3  :  3' -diamino-4-hydroxyarseno- 
stibinobenzene  (III)  as  a  reddish-brown  mass ;  hydrochloride,  orange- 
yellow  powder,  which  is  fairly  stable  in  air. 

NH2  _nh2  nh2 

ho/  \-As.*Sb-/  /  ho/  /-As.’Sb-/  ^NH-Ac 

—  (I-)  ~  (II.)  X~ 

HO/  /- AsISb-/  /ci 
(III.)  X~NH2 

ra-Amino-p-hydroxyphenylarsine  condenses  with  p-acetamido- 
phenylstibine  oxide  to  give  ^-amino-4’  -acetamido-4-hydroxy- 
arsenostibinobenzene  (II),  as  a  brown  powder  soluble  in  dilute 
alkali  or  acid.  The  products  are  of  value  as  therapeutic  agents  for 
trypanosome  and  spirochsete  infections.  F.  A.  M. 

Preparation  of  Organic  Arsenic-Antimony  Compounds. 

Chemische  Fabrik  von  Heyden  A.-G.  (D.R.-P.  397275,  addition 
to  D.R.-P.  396697,  v.s. ;  from  Chem.  Zentr.,  1924,  ii,  760). — Ter- 
valent  inorganic  antimony  compounds  are  allowed  to  react  with 
primary  aromatic  arsines  in  alkaline  solution.  Thus,  3-amino- 
4-hydroxyphenylarsine  reacts  with  potassium  antimonyltartrate 
in  alkaline  aqueous  solution  to  give  a  dark  brown  arsenic-antimony 
compound,  soluble  in  acids  or  alkalis ;  on  shaking  with  salicylalde- 
hyde,  the  N -hydroxybenzylidene  derivative  is  precipitated.  An 
alkaline  antimony  solution  prepared  from  antimony  trichloride 
with  the  addition  of  glycerol  reacts  with  a  solution  of  p-hydroxy- 
phenylarsine  in  aqueous  sodium  hydroxide  to  give  a  dark  brown 
arseno-stibino  compound  soluble  in  dilute  alkalis,  insoluble  in  dilute 
acids  (see  preceding  abstract).  F.  A.  M. 


i.  86 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Preparation  of  Arsenic- Antimony  Compounds.  Chemische 
Fabrik  von  Heyden  A.-G.  (D.R.-P.  397151 ;  from  Chem.  Zentr., 
1924,  ii,  761). — Phenylarsinic  acid-stibinic  acids, 
As03H2-C6H4-Sb03H2, 

and  their  substitution  products  are  reduced  in  one  or  two  stages. 
Thus  4^-hydroxyphenyl- 1  -arsinic  acid-S-stibinic  acid, 
0H‘C6H3(Sb03H2)*As03H2 

obtained  by  treating  diazotised  4-hydroxy-3-aminophenyl-l- 
arsinic  acid  with  alkaline  potassium  antimonyltartrate),  yields  an 
orange-yellow  reduction  product  (hydroxyphenylstibinearsine  %)  on 
reduction  with  stannous  chloride  and  concentrated  hydrochloric 
acid  in  presence  of  a  trace  of  iodine.  Phenyl- 1 -arsinic  acid— 
4-stibinic  acid  is  reduced  by  sulphur  dioxide  and  a  trace  of  iodine 
in  methyl-alcoholic  hydrogen  chloride  solution  to  phenyl-1 -arsen- 
oxide-4:-stibinoxide,  as  a  colourless  povTder ;  reduction  in  the  absence 
of  iodine  affords  an  intermediate  product.  Reduction  of  the  oxide 
itself  with  phosphorous  acid  in  acetic-hydrochloric  acid  solution 
in  presence  of  a  trace  of  iodine  affords  a  pale  yellow  reduction 
product.  Phenyl-arsinic  acid-stibinic  acid  is  reduced  by  sodium 
hyposulphite  to  a  dark  brown  reduction  product.  The  reduced 
products  have  therapeutic  values  (cf.  Schmidt,  A.,  1921,  i,  1203). 

F.  A.  M. 

Preparation  of  Monoarylantimony  Compounds.  Chemische 
Fabrik  von  Heyden  A.-G.,  and  H.  Schmidt  (D.R.-P.  397458; 
from  Chem.  Zentr.,  1924,  ii,  758). — Monoarylantimony  compounds 
are  prepared  by  treating  diarylstibine  oxides  or  their  derivatives 
with  acid  media  such  as  acetic,  formic,  or  alcoholic  hydrochloric 
acids,  either  hot  or  cold  (cf.  Schmidt,  A.,  1922,  i,  1203). 

F.  A.  M. 

Preparation  of  Secondary  and  Tertiary  Aromatic  Antimony 
Compounds.  Chemische  Fabrik  von  Heyden  A.-G.  (D.R.-P. 
389151 ;  from  Chem.  Zentr.,  1924,  ii,  759).- — Diarylstibine  oxides 
are  prepared  by  heating  monoary Istibine  oxides,  and  are  them¬ 
selves  transformed  on  heating  to  the  triarylstibines.  Thus,  phenyl- 
stibine  oxide  is  heated  at  100°  for  several  hours  in  a  current  of 
carbon  dioxide.  The  resultant  mixture  of  antimony  trioxide  and 
diphenylstibine  oxide  is  extracted  with  hot  alcohol,  the  diphenyl- 
stibine  oxide  crystallising  on  cooling;  on  heating  at  180 — 200° 
in  a  current  of  carbon  dioxide  and  extracting  with  ether,  triphenyl- 
stibine  crystallises  (cf.  Schmidt,  A.,  1922,  i,  1203).  F.  A.  M. 

Preparation  of  Diarylantimony  Compounds.  Chemische 
Fabrik  von  Heyden  A.-G.  and  H.  Schmidt  (D.R.-P.  394795; 
from  Chem.  Zentr.,  1924,  ii,  759). — Triarylstibines  are  converted 
into  diarylstibinic  acids  on  treatment  w-ith  peroxides  in  presence 
of  at  least  sufficient  alkali  to  dissolve  the  acid,  heating  if  necessary. 
In  the  absence  of  alkali  the  triarylstibine  is  converted  into  the 
dihydroxide,  whilst  in  presence  of  alkali  the  following  reaction 
occurs  :  R3Sb+H20+ 0=R2Sb0(0H)-f  RH.  Thus  p-triacet- 
amidotriphenylstibine  (prepared  by  the  method  of  D.R.-P.  389151, 
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see  preceding  abstract)  in  dilute  methyl-alcoholic  sodium  hydroxide, 
is  stirred  with  3%  hydrogen  peroxide  or  sodium  peroxide  until 
dissolved ;  on  passing  a  current  of  carbon  dioxide  p-diacetamido- 
diphenylstibinic  acid  (decomp.  250°)  is  precipitated,  identical  with 
the  product  formed  on  oxidising  diacetamidodiphenylstibine. 
In  a  similar  manner,  triphenylstibine  is  oxidised  in  dilute  alkaline 
aqueous  acetone  solution  by  3%  hydrogen  peroxide  to  diphenyl- 
stibinic  acid,  which  is  purified  by  crystallisation  from  dilute  hydro¬ 
chloric  acid  as  diphenylstibinyl  chloride,  m.  p.  175°,  which  can  then 
be  reconverted  into  the  acid.  F.  A.  M. 

Preparation  of  Complex  Compounds  of  Aromatic  Stibinic 
Acids.  Chemische  Fabrik  von  Heyden  A.-G.,  and  H.  Schmidt 
(D.R.-P.  396864;  from  Chem.  Zentr.,  1924,  ii,  759).- — Aromatic 
stibinic  acids  or  their  salts  are  treated  with  metallic  salts,  oxides, 
or  hydroxides,  avoiding  the  joint  presence  of  salts  of  ammonium 
and  copper.  The  silver  complex  compound  of  p-acetamidophenyl- 
stibinic  acid  is  formed  by  the  action  of  silver  nitrate  on  the  sodium 
salt  of  p-acetamidophenylstibinic  acid  or  by  the  action  of  moist 
silver  oxide  on  the  free  acid ;  it  is  soluble  in  dilute  sodium  hydr¬ 
oxide,  from  which  sodium  chloride  does  not  precipitate  silver 
chloride.  The  following  preparations  are  also  noted  :  the  mercury, 
antimony,  and  copper  complex  compounds  of  p - acetarn idopheny  1  - 
stibinic  acid,  soluble  in  dilute  alkalis ;  the  ferrous  complex  com¬ 
pound  of  phenylstibinic  acid,  from  the  sodium  salt  of  the  acid  and 
ferrous  sulphate,  which  forms  a  powder  soluble  in  dilute  sodium 
hydroxide  and  devoid  of  ferrous  ion  reactions  until  treated  with 
ammonium  sulphide ;  the  silver  complex  compound  of  benzene- 
p-sulphonamidophenylstibinic  acid,  from  the  sodium  salt  of  the 
acid  and  silver  nitrate.  The  products  have  therapeutic  values. 

F.  A.  M. 

Preparation  of  Diarylantimony  Compounds.  Chemische 
Fabrik  von  Heyden  A.-G.,  and  H.  Schmidt  (D.R.-P.  397079 ;  from 
Chem.  Zentr.,  1924,  ii,  760 — 761). — Triarylstibines  are  treated  with 
hydrogen  halides  in  suitable  solvents,  with  or  without  the  applic¬ 
ation  of  heat.  Thus,  triacetamidotriphenylstibine  suspended 
in  methyl  alcohol  is  dissolved  in  alcoholic  hydrogen  chloride,  with 
cooling.  When  kept  for  1  hour,  diacetamidodiphenylstibine 
chloride  crystallises  out,  which  is  converted  by  alkalis  into  diacet¬ 
amidodiphenylstibine  oxide,  m.  p.  130°,  according  to  the  equation  : 
(NHAc*C6H4)3Sb  +  HC1  =  (NHAc-C6H4)2SbCl  +  AcNHPh.  In  a 
similar  manner,  p-triacetamidotriphenylstibine  with  glacial 
acetic  and  hydrobromic  acids  affords  p -diacetamidodiphenyl¬ 
stibine  bromide  hydrobromide,  converted  by  alkalis  into  the  diacet¬ 
amidodiphenylstibine  oxide.  Triphenylstibine  on  refluxing  in 
saturated  alcoholic  hydrochloric  acid  for  1  hour  in  a  current  of 
carbon  dioxide  and  then  pouring  into  dilute  sodium  hydroxide 
gives  a  milky  precipitate  of  diphenylstibine  oxide.  F.  A.  M. 

Organic  Derivatives  of  Silicon.  XXX.  Complex  Silico- 
hydrocarbons  [SiPh2]n.  F.  S.  Kipping  («/.  Chem.  Soc.,  1924, 
125,  2291 — 2297). — Further  examination  of  the  products  obtained 
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by  the  action  of  sodium  on  diphenylsilicon  dichloride  (Kipping 
and  Sands,  T.,  1921,  119,  830)  shows  that  the  relation  between 
substances  (C)  and  (D)  is  very  similar  to  that  between  (B)  and 
(A)  (cf.  Kipping,  T.,  1923,  123,  2590).  The  compound  (C),  which 
is  separated  from  (D)  by  extraction  with  boiling  benzene  or  toluene 
and  from  (A)  by  treating  a  suspension  in  benzene  with  excess  of 
iodine,  is  a  well-defined  crystalline  silicohydrocarbon,  [SiPh2]„,  the 
mol.  weight  of  which  could  not  be  determined  owing  to  its  insolu¬ 
bility  and  lack  of  reactivity.  From  its  resemblance  to  (B),  as 
shown  by  its  stability  towards  iodine,  boiling  tetrachloroethane, 
and  nitrobenzene,  as  well  as  towards  bromine,  nitric  acid,  alkalis, 
and  piperidine,  (C)  is  provisionally  regarded  as  either  a  dodeca- 
phenylcycZosilicohexane,  [SiPh2]6,  formed  from  SiPh2Cl-SiPh2Cl 
(1  mol.)  and  SiPh2Cl[SiPh2]2SiPh2Cl  (1  mol.),  or  as  a  hexadecaphenyl- 
cyc/osilico-octane,  formed  from  2  mols.  of  the  latter,  the  relative 
insolubility  of  (C)  as  compared  with  (B)  favouring  the  more  com¬ 
plex  formula.  The  compound  (D),  which  has  not  been  crystallised, 
has  the  formula  [SiPh2]n.  It  is  practically  unattacked  by  boiling 
tetrachloroethane  or  by  iodine,  thereby  differing  from  (A),  but, 
like  the  latter,  it  is  readily  decomposed  by  alkalis  and  piperidine, 
affording  hydrogen,  diphenylsilicanediol,  and  a  mixture  of  its 
condensation  products.  It  is  much  more  readily  oxidised  by  nitric 
acid  in  acetic  acid  than  is  (A),  (B),  or  (C),  yielding  a  mixture 
of  condensation  products  of  diphenylsilicanediol,  oxidation  with 
potassium  permanganate  in  acetic  acid  solution  yielding  similar 
products.  The  compound  is  also  slowly  attacked  by  boiling  nitro¬ 
benzene.  It  is  suggested  that  the  molecule  of  (D),  like  that  of 
(A)  (cf.  Kipping,  T.,  1923,  123,  2599),  contains  two  tervalent 
silicon  atoms  and  is  represented  by  the  structure 
•  •  *SiPh2[SiPh2]4SiPh2  •  •  • 

or  •  •  •  SiPh2[SiPh2 ] 6*SiPh2* •  • .  R.  B. 

Formation  of  Porphyrin  from  Blood  Pigment.  II.  O. 

Schumm  (Z.  physiol.  Chem.,  1924,  139,  219 — 271). — The  porphyrin 
previously  described  (A.,  1924,  i,  441),  which  differed  from  other 
porphyrins  by  its  solubility  in  chloroform,  has  been  obtained  in 
a  purer  condition;  it  is  now  provisionally  termed  a-haematopor- 
phyroidin.  By  esterification  and  subsequent  hydrolysis,  a  porphyrin 
(termed  a-haematoporphyrin)  has  been  obtained  from  it  which 
differs  from  the  majority  of  porphyrins  hitherto  described,  but 
resembles  the  natural  porphyrins  of  Papendieck  (A.,  1923,  i,  732), 
Fischer  and  Schneller  (A.,  1923,  i,  1244),  and  Fischer  and  Kogl 
(A.,  1924,  i,  230),  and  also  certain  porphyrins  prepared  by  List 
(A.,  1924,  i,  784).  Attention  is  directed  to  the  possibility,  in 
experiments  designed  to  detect  the  presence  of  natural  porphyrins, 
of  the  formation  of  porphyrins  of  the  above  type  by  the  action  of 
the  reagents  employed  on  small  amounts  of  haemoglobin.  The 
above  results  are  largely  based  on  spectroscopic  examination  of 
the  pigments;  the  original  must  be  consulted  for  details.  E.  S. 

Esterification  of  Hsemin.  J.  Zaleski  and  K.  Lindenfeld 
(Rocznihi  Chemji,  1924,  4,  31 — 62). — Pure  haemin  in  the  form  of 
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characteristic  “  Teichmann  crystals  ”  can  be  obtained  by  adding 
ammonium  chloride  to  an  alcoholic  extract  of  coagulated  blood 
containing  oxalic  acid;  the  corresponding  bromo  and  iodo  com¬ 
pounds  are  obtained,  although  in  poorer  yield,  by  substituting 
ammonium  bromide  or  iodide  for  the  chloride,  the  method  of 
preparation  being  described  in  great  detail.  Analyses  of  the  chloro 
compound  agree  well  with  Zaleski’s  formula,  C^H^O^^ed.  If 
the  alcoholic  solution  of  the  colouring  matter  is  boiled  for  some 
time,  the  crystals  obtained  are  spindle-shaped,  owing  to  partial 
esterification,  which  proceeds  more  readily  when  the  oxalic  acid  is 
replaced  by  a  mineral  acid.  These  crystals,  “  Morner’s  hsemin,” 
have  a  varying  composition;  it  is  suggested  that  there  exists  a 
definite  additive  compound  of  the  monoethyl  ester  with  the  parent 
substance,  but  compounds  having  a  composition  approximating  to 
that  of  the  diethyl  ester  can  be  obtained ;  it  is  inferred  that  the  two 
carboxyl  groups  in  hsemin  are  practically  equivalent;  the  esteri¬ 
fication  process  is  bimolecular. 

The  action  of  alcoholic  halogen  acids  on  hsemin  esters  leads  to 
octahedral  crystals,  which,  in  the  case  of  the  iodo  compound,  are 
shown  to  have  a  different  composition  from  that  of  the  original 
ester,  and  it  is  thought  that  those  obtained  from  the  chloro  and 
bromo  compounds  are  similar.  The  authors  do  not  agree  that 
hsemin  exists  in  two  isomeric  forms,  as  suggested  by  Kuster  (A., 
1914,  i,  95).  G.  A.  R.  K. 

Oxygen  Content  of  Methsemoglobin.  G.  Quagliariello 
(Arch,  di  Scienze  biol.,  1923,  5,  193 — 208 ;  Ber.  ges.  Physiologic,  24, 
429,  from  Chem.  Zentr.,  1924,  ii,  664). — In  the  transformation  of 
oxyhsemoglobin  into  methsemoglobin  by  dilute  hydrochloric  acid, 
the  alteration  in  concentration  of  the  oxyhsemoglobin  was  determined 
spectrophotometrically,  and  the  oxygen  evolved  was  measured 
in  Barcroft’s  apparatus.  The  results  showed  that  under  these 
conditions  the  oxyhsemoglobin  loses  only  half  of  its  oxygen, 
so  that  methsemoglobin  must  contain  the  remaining  half. 

F.  A.  M. 

Gelatin.  III.  Separation  of  the  Products  of  Hydrolysis 
of  Gelatin  by  the  Carbamate  Method.  H.  L.  Kingston  and 
S.  B.  Schryver  ( Biochem .  J 1924,  18,  1070 — 1078). — Barium 
aspartate  is  precipitated  from  the  hydrolysed  gelatin  with  barium 
hydroxide.  By  treating  the  filtrate  with  alcohol,  the  barium  salts 
of  the  aminodicarboxylic  acids  are  precipitated.  The  resulting 
filtrate  is  then  treated  alternately  with  carbon  dioxide  and  barium 
hydroxide,  which  precipitates  the  barium  carbamates  of  the  amino- 
acids.  On  extracting  these  compounds  with  ice-cold  water,  barium 
glycinecarbamate  remains.  The  filtrate  on  boiling  is  decom¬ 
posed  into  the  amino-acids,  which  are  fractionated  with  phospho- 
tungstic  acid  into  diamino-  and  monoamino-acids.  The  mono¬ 
amino  fraction  is  separated  into  leucine,  alanine,  phenylalanine, 
hydroxyproline,  serine,  and  proline  by  crystallisation  and  treatment 
with  alcohol.  S.  S.  Z. 
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Gelatin.  IV.  Purification  of  Gelatin  by  Flocculation  in 
an  Electric  Field.  J.  Knaggs  and  S.  B.  Schryver  ( Biochem .  J., 
1924, 18, 1079 — 1084). — Gelatin  obtained  from  ossein  was  first  freed 
from  chondroitinsulphuric  acid  by  treating  it  with  0-2%  sodium 
hydroxide  for  60  days.  It  was  then  flocculated  in  an  electric  field 
in  a  2%  solution  in  order  to  remove  the  products  of  thermal 
degradation.  The  electrolytic  apparatus  is  described.  S.  S.  Z. 

Gelatin.  V.  Properties  of  a  Gelatin  Purified  by  Floccul¬ 
ation  in  an  Electric  Field.  A.  B.  Manning  {Biochem.  J.,  1924, 
18,  1085 — 1094). — The  amount  of  nitrogen  remaining  in  solution 
after  electrodialysis  (see  preceding  abstract)  of  a  gelatin  forms  a 
good  criterion  of  its  degree  of  separation  from  the  impurities  of 
degradation  products.  The  previous  determination  of  the  solubility 
of  0-056  part  of  gelatin  in  100  c.c.  of  water  is  too  high.  If  a  purified 
gelatin  has  any  true  solubility  in  water,  it  does  not  exceed  1  part  in 
10,000  parts.  It  is  soluble  in  very  dilute  solutions  of  acids  and 
alkalis.  Very  much  more  concentrated  solutions  of  neutral  salts 
such  as  potassium  chloride  are  necessary  to  produce  corresponding 
effects.  It  possesses  a  higher  state  of  hydration  than  globulins, 
which  is  responsible  for  its  great  capacity  of  forming  gels.  Globulins 
can  form  a  gel  when  dispersed  in  a  relatively  small  amount  of 
dispersion  medium.  Gelatin  solutions  show  an  irreversible  diminu¬ 
tion  in  viscosity  when  kept  even  at  35°.  S.  S.  -Z. 

Gelatin.  VI.  Influence  of  the  Treatment  of  the  Pre¬ 
cursor  on  the  Character  of  the  Gelatin.  J.  Knaggs  and 
S.  B.  Schryver  ( Biochem .  J.,  1924,  18,  1095 — 1101). — Gelatins 
differ  in  their  Hausmann  numbers  and  this  depends  on  the  previous 
treatment  of  the  precursors  before  extracting  the  gelatin.  Gelatin 
extracted  from  a  precursor  which  has  had  acid  treatment  before 
extraction  has  a  lower  value  for  the  diamino  nitrogen  than  gelatin 
extracted  from  the  precursor  which  has  had  alkali  treatment. 
The  rate  of  extraction  of  gelatin  from  an  acid-treated  precursor  is 
much  greater  than  from  the  same  precursor  if  submitted  to  alkali 
treatment  or  electrodialysis.  Even  the  purest  gelatin  does  not 
behave  as  a  chemical  entity.  In  the  process  of  flocculation  of  a  2% 
solution  of  gelatin  in  the  electric  field,  it  separates  in  three  fractions, 
one  near  the  anode  with  a  low  diamino  nitrogen  value,  one  which 
diffuses  through  the  membrane  to  the  cathode,  which  is  reduced 
there  into  simple  products,  and  the  flocculated  portion,  which 
forms  the  greater  part  of  the  gelatin.  S.  S.  Z. 

Gelatin.  VII.  Non-amino  Nitrogen  of  Gelatin.  J. 

Knaggs  and  S.  B.  Schryver  {Biochem.  J.,  1924, 18,  1102 — 1106). — 
When  a  gelatin  purified  by  flocculation  (see  preceding  abstracts) 
is  heated  with  water  and  then  hydrolysed,  a  marked  increase  in  the 
nitrogen  of  the  hydrolysis  products  which  do  not  react  with  nitrous 
acid  to  give  gaseous  nitrogen  is  observed.  A  similar  result  is 
produced  by  repeated  flocculation  in  an  electric  field  and  also  when 
gelatin  is  treated  with  cold  dilute  acids  and  alkalis.  It  is  suggested 
that  probably  a  molecular  rearrangement  takes  place'  with  the 
formation  of  stable  ring  compounds.  S.  S.  Z. 
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Gelatin.  VIII.  Osmotic  Pressure  of  Gelatin  in  Solutions 
of  Sodium  Salicylate.  E.  V.  Horne  ( Biochem .  J .,  1924,  18, 
1107 — 1113). — In  a  3%  gelatin  solution  in  Jf-sodium  salicylate, 
the  apparent  aggregate  (molecular)  weight  as  determined  by  the 
osmotic  pressure  is  about  16,000.  This  rises  to  about  40,000  in 
0*9%  solutions.  The  osmotic  pressure  is  not  apparently  influenced 
by  small  amounts  of  inorganic  material  in  the  gelatin.  S.  S.  Z. 

Combination  of  Acids  with  Insoluble  Albumin.  E. 

Trendtel  (P fiilger's  Archiv,  203,  480 — 491 ;  from  Chem.  Zentr., 
1924,  ii,  667). — Electrometric  experiments  show  that  hydrogen  ion 
is  combined  during  the  action  of  acids  on  completely  insoluble 
albumin  (boiled  fibrin)  as  also  on  soluble  albumin.  The  amount 
absorbed  increases  rapidly  initially  and  then  more  slowly  to  a 
maximum.  With  low  concentrations  (0-01iV)  73-66%  of  the 
acid  present  combines  with  the  albumin,  but  relatively  less  at 
higher  concentrations.  The  combination  is  a  maximum  for  hydro¬ 
chloric  acid,  much  less  for  sulphuric  acid,  and  considerably  less  for 
acetic  acid.  During  the  gradual  neutralisation  with  sodium  hydr¬ 
oxide  of  an  acid  in  presence  of  insoluble  albumin  which  has  com¬ 
bined  with  a  part  of  the  hydrogen  ion,  the  albumin  gives  up  a 
part  of  the  hydrogen  ion  corresponding  with  the  diminution  of  the 
hydrogen  ion  in  the  liquid.  E.  A.  M. 

Action  of  Paraldehyde  on  Proteins  and  Lipins.  E.  A. 

Cooper  ( Biochem .  J.,  1924,  18,  948 — 950). — Paraldehyde  precipi¬ 
tates  proteins  from  anhydrous  solvents,  but  has  no  action  on  their 
aqueous  solution  or  on  that  of  nucleic  acid.  It  also  precipitates 
lecithin  from  water  and  from  ether  and  cerebrosides  from  their 
pyridine  and  hot  alcohol  solutions.  It  dissolves  cholesterol,  wax, 
fats,  and  the  higher  fatty  acids.  S.  S.  Z. 

Combination  of  Chloral  Hydrate  with  Protein.  F.  Lieben 
{Biochem.  Z.,  1924,  147,  174 — 184). — On  treating  aqueous  solutions 
of  casein  with  chloral  hydrate,  an  unstable  compound  is  formed 
which  is  decomposed  on  warming  or  on  treatment  with  0-liV -alkali 
for  2\  hours  or  longer.  The  compound  shows  the  colour  and 
precipitation  reactions  of  the  original  protein.  By  plotting  bound 
against  total  chloral  hydrate,  curves  resembling  adsorption  curves 
are  obtained,  but  with  continued  addition  of  chloral  hydrate  to  a 
fixed  amount  of  casein,  the  relative  amount  in  combination  dimin¬ 
ishes.  This  is  interpreted  as  “  negative  adsorption,”  or  as  being 
due  to  a  change  produced  in  the  casein  by  the  highly  concentrated 
chloral  hydrate.  The  amount  of  chloral  hydrate  bound  by  in¬ 
creasing  amounts  of  protein  increases  absolutely,  but  diminishes 
relatively.  On  precipitation  with  acid  or  alcohol,  the  whole  of 
the  chloral  hydrate  (accompanied  by  a  little  protein)  is  found  in 
the  filtrate.  When  used  in  vivo,  the  ratio  of  chloral  hydrate  to 
serum  proteins  is  so  small  that  complete  combination  is  assumed. 

J.  P. 

Halogenated  Proteins.  III.  Bromogluten.  A.  J.  J. 

Vandevelde  {Bee.  trav.  chim.,  1924,  43,  702 — 706). — By  the  action 
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of  a  solution  of  bromine  in  carbon  tetrachloride  on  dry  gluten 
(N=13-8%),  bromogluten-A  (N=10*02%,  Br=30-02%)  is  obtained. 
A  quantitative  study  of  this  compound  is  made  with  regard  to  the 
removal  of  its  bromine  by  the  action  of  water,  0'5iV -potassium 
hydroxide,  and  heat.  By  the  action  of  water  alone  at  the  ordinary 
temperature,  a  large  proportion  of  the  bromine  goes  into  solution 
and  becomes  ionised.  W.  E.  E. 

Hydrolysis  of  Skin  and  Hair.  H.  B.  Merrill  ( Ind .  Eng. 
Chem.,  1924,  16,  1144 — 1146). — The  comparative  hydrolysis  of 
skin  and  hair  was  studied  as  a  function  of  pn  value,  time,  and 
temperature.  In  alkaline  solution,  hair  was  more  readily  hydro¬ 
lysed  than  skin,  the  reverse  applying  in  acid  solution.  There  was 
little  hydrolysis  for  pH  —0-2  to  +13-5.  Beyond  these  limits, 
there  was  an  abrupt  increase  in  the  hydrolysis,  which  was  com¬ 
plete.  Hair  was  completely  hydrolysed  at  a  lower  pn  than  skin 
in  alkaline  solution,  whereas  in  acid  solution  skin  was  completely 
hydrolysed  at  a  higher  pn  value  than  hair.  The  effect  of  increasing 
time  of  digestion  was  to  lower  the  pH  value  at  which  complete 
hydrolysis  occurred  in  alkaline  solution  and  to  increase  it  in  acid 
solution.  Raising  the  temperature  had  the  same  effect,  which  was 
more  marked  with  skin  than  with  hair.  D.  W. 

Synthetic  Lecithins.  P.  A.  Levene  and  I.  P.  Rolf  (J.  Biol. 
Chem.,  1924,  60,  677 — 683). — The  following  synthetic  lecithins 
have  been  prepared  by  condensing  lysolecithin  (A.,  1924,  i,  438), 
which  consists  of  a  mixture  of  “  stearic  ”  and  “  palmitic  ”  lyso- 
lecithins,  with  the  appropriate  acid  anhydride  in  the  presence  of 
sodium  acetate  or  (in  the  case  of  the  acetyl  compound)  of  pyridine  : 
acetyl-lysolecithin,  benzoyl-lysolecithin,  oleyl-lysolecithin,  elaidyl-lyso- 
lecithin.  In  each  case,  purification  was  effected  through  the  double 
salts  with  cadmium  chloride.  With  the  exception  of  elaidyl- 
lysolecithin,  which  was  a  dry  powder  melting  sharply  at  220°,  the 
final  products  were  waxy  masses ;  the  typical  physical  properties 
of  natural  lecithins  are  apparently  due  to  the  highly  unsaturated 
acidic  radicals  which  they  contain.  Synthetic  lecithins,  when 
completely  freed  from  lysolecithin,  have  no  haemolytic  action. 

E.  S. 
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Biochemistry. 


Muscular  Exercise,  Lactic  Acid,  and  the  Supply  and 
Utilisation  of  Oxygen.  VII — -VIII.  K.  Furijsawa,  A.  V. 
Hill,  C.  N.  H.  Long,  and  H.  Lupton  ( Proc .  Roy.  Soc.,  1924,  B, 
97,  155 — 176;  cf.  A.,  1924,  i,  1128,  1363). — VII.  Muscular  exercise 
and  oxygen  intake. — The  oxygen  intake  increases  with  increase  in 
the  severity  of  the  exercise  up  to  a  maximum,  conditioned  by  the 
limitations  of  the  circulatory-respiratory  system.  The  use  of  gas 
mixtures  containing  a  high  pressure  of  oxygen  enables  a  much 
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higher  oxygen  intake  to  be  attained.  This  increase  cannot  be 
due  simply  to  more  complete  saturation  of  the  blood  in  its  passage 
through  the  lungs,  and  it  is  suggested  that  a  “  governor  ”  mechan¬ 
ism  exists  in  the  heart-muscle  or  elsewhere,  which  tends  to  co¬ 
ordinate  the  output  of  the  heart  with  the  degree  of  saturation  of 
the  blood  leaving  it.  It  is  calculated  that  the  output  of  the  heart 
in  man  may  reach  30  or  40  litres  per  minute  and  that  in  severe 
exercise  the  heart-muscle  must  be  supplied  with  twice  its  own 
volume  of  blood  per  minute. 

VIII.  Muscular  exercise  and  oxygen  requirement. — The  oxygen 
requirement  per  minute  in  walking  and  running  rises  continually 
as  the  speed  increases,  at  high  speeds  becoming  as  much  as  ten 
times  the  oxygen  intake.  The  oxygen  requirement  is  a  valuable 
quantitative  criterion  of  the  effort  made. 

The  respiratory  quotient  of  the  total  excess  metabolism  caused 
by  short-lived  muscular  effort  appears  to  be  unity.  Apparently 
after  a  short  element  of  muscular  exertion  the  recovery  process 
involves  the  oxidation  simply  of  lactic  acid  and  carbohydrate, 
whilst  in  the  intact  animal  when  exercise  and  recovery  are  pro¬ 
longed,  a  lower  respiratory  quotient  is  produced  and  the  oxidation 
of  other  substances  occurs.  O.O. 

Mechanism  of  Oxidation  of  Succinic  Acid  and  p- 
Phenylenediamine.  Theory  of  Cell  Respiration.  A.  von 

Szent-Gyorgyi  (Biochem.  Z.,  1924,  150,  195 — 210). — The  in¬ 
hibition  of  the  oxidation  of  succinic  acid  in  muscle-tissue  produced 
by  potassium  cyanide  is  removed  by  methylene-blue.  It  is  inferred 
that  the  oxidation  of  this  acid  involves  a  combination  of  Wieland’s 
activated-hydrogen  and  Warburg’s  activated-oxygen  mechanisms. 
Molecular  oxygen  is  not  a  hydrogen  acceptor.  The  oxidation  of 
p-phenylenediamine,  which  is  also  inhibited  by  cyanide,  is  not 
reactivated  by  methylene-blue ;  in  this  case,  it  is  inferred  that 
activated  hydrogen  plays  no  part,  but,  since  the  diamine  contains 
labile  hydrogen  atoms,  activated  oxygen  alone  is  sufficient. 

J.  P. 

Carbon  Dioxide  Equilibrium  in  Alveolar  Air  and  Arterial 
Blood.  A.  V.  Bock  and  H.  Field,  jun.  (J.  Biol.  Chem.,  1924, 
62,  269—274). — The  closest  approximation  between  the  tension 
of  carbon  dioxide  in  the  alveolar  air  and  that  in  the  arterial  blood 
is  obtained  if  the  sample  of  alveolar  air  is  taken  at  the  end  of  a 
normal  expiration;  under  these  conditions,  the  tension  in  the 
blood  is,  on  the  average,  048  mm.  higher  than  that  in  the 
alveolar  air.  C.  R.  H. 

Ionic  Nature  of  Haemoglobin.  H.  Taylor  ( Proc .  Roy.  Soc., 
1924,  B,  96,  383 — 397). — By  a  method  similar  to  that  employed 
by  Loeb  (A.,  1921,  i,  627),  it  is  shown  that  the  haemoglobin  in 
sheep’s  blood  acts  as  an  anion  over  the  whole  pu  range  of  physio¬ 
logical  importance  and  thus  support  is  given  to  the  Zuntz  theory 
relating  to  the  reaction  between  carbon  dioxide  and  blood.  The 
interior  of  the  corpuscle  has  a  pa  about  33%  higher  than  that  of 
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the  accompanying  plasma,  and  the  chlorine-ion  concentration, 
although  variable,  lies  between  the  limits  0-034iV  and  0-091  A7. 
The  normality  of  the  indiffusible  protein  ion  in  laked  corpuscles 
is  variable,  but  has  a  mean  value  of  0-037jV  over  a  range  of  carbon 
dioxide  pressure  of  0-4 — 60  mm.  A.  J.  H. 

Effect  of  Valency  of  Cations  and  Anions  on  Negatively  and 
Positively  Charged  Red  Blood  Cells.  J.  Oliver  and  L. 
Barnard  (J.  Gen.  Physiol.,  1924,  7,  225 — 233). — The  valency  of 
the  cation  determines  the  degree  of  the  effect  on  the  potential 
difference  at  the  surface  of  negatively  charged  red  blood  cells  in 
isotonic  sucrose  solution,  that  of  the  anion,  the  effect  on  positively 
charged  red  cells.  Anomalous  results  obtained  with  some  salts 
were  due  in  part  to  change  in  pH,  caused  by  hydrolysis  of  the  salt. 

H.  J.  C. 

Distribution  of  Ions  in  the  Blood.  III.  P.  Bona,  H. 
Petow,  and  E.  Wittkower  ( Biochem .  Z.,  1924,  150,  468 — 475). — 
In  a  study  of  the  influence  of  haemoglobin  on  the  diffusibility  of 
the  cations  of  the  blood  at  varying  pa,  it  is  shown  that  the  dis¬ 
tribution  of  sodium  and  calcium  is  in  conformity  with  the  Donnan 
equilibrium,  whilst  potassium  gives  similar  results  only  in  strongly 
acid  solutions.  In  the  presence  of  serum,  the  final  distribution 
of  calcium  depends  on  the  combined  influences  of  haemoglobin  and 
serum-proteins,  more  calcium  being  associated  -with  the  latter 
than  with  the  former.  J.  P. 

Nature,  Properties,  and  Preparation  of  the  Eosinophile 
Granule  Substance  of  the  Blood.  II.  Chemical  and  Physical. 

A.  Neumann  (Biochem.  Z.,  1924,  150,  256 — 264). — The  eosinophile 
granule  substance  is  not  a  protein,  but  may  be  associated  with 
protein  as  indicated  by  its  nitrogen  content,  micro  Millon’s  reaction, 
and  oxydase  or  peroxydase  reaction.  The  substance  is  char¬ 
acterised  by  its  readiness  to  become  associated  with  other  foreign 
substances — iron,  fat,  glycogen,  etc.  J.  P. 

Blood  Clotting.  X.  B.  Stuber.  Detection  of  so-called 
Thrombin  in  Oxalate  Plasma.  S.  Lee  ( Biochem .  Z.,  1924, 
150,  542 — 547). — Active  thrombin  can  be  demonstrated  in  oxalate 
plasma  after  removal  of  the  oxalate.  Schmidt’s  thrombin  is 
therefore  inferred  to  be  an  artifact  of  no  biological  significance. 

J.  P. 

Influence  of  Sodium  Chloride  on  Uric  Acid  of  Blood. 

V.  J.  Harding,  K.  D.  Allin,  and  H.  B.  Van  Wyck  (J.  Biol.  Chem ., 
1924,  62,  61 — 73). — The  addition  of  15  g.  of  sodium  chloride  to 
the  day’s  diet  causes  a  retention  in  the  blood  of  water  and  sodium 
chloride  and  a  decrease  in  the  serum -proteins  and  uric  acid.  It  is 
suggested  that  the  decrease  in  uric  acid  is  due  to  increased  excretion 
of  the  latter  caused  by  the  hydrsemia.  C.  B.  H. 

Blood-sugar  Reduction  Tables  for  Bang’s  “  New  Method  ” 
calculated  for  50  to  130  mg.  of  Blood.  H.  Dreyeuss  (Bio¬ 
chem.  Z.,  1924,  150,  211 — 223). — Tables  are  given  for  the  direct 
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reading  of  blood-sugar  values  from  the  weight  of  sample  used  and 
the  volume  of  thiosulphate  required  in  Bang’s  new  method 
(“  Mikromethoden,”  Bergmann,  1922).  J.  P. 

Sugar  Content  of  Blood-corpuscles.  M.  Richter- Quittner 
( Biochem .  Z.,  1924,  150,  492 — 493). — If  care  is  taken  to  ensure 
complete  haemolysis,  the  concentration  of  sugar  in  blood-corpuscles 
is  found  to  be  the  same  as  that  in  the  plasma  (cf .  Falta  and  Richter  - 
Quittner,  ibid.,  1919,  100,  148;  Hoegler  and  Ueberrack,  ibid., 
1924,  148,  150).  J.  P. 

Endocrine  Glands  and  Blood  Calcium.  S.  Leites  (Bio- 
diem.  Z.,  1924,  150,  183 — -194). — The  blood  calcium  of  the  rabbit 
falls  after  removal  of  the  thymus  or  parathyroid  glands,  slowly  in 
the  former  case,  rapidly  in  the  latter,  whilst  a  temporary  rise 
followed  by  a  fall  in  blood  calcium  is  produced  by  thyroidectomy  or 
by  removal  of  testes  or  ovary.  Administration  of  glandular  pre¬ 
parations  to  the  operated  animal  corrects  these  abnormalities. 

J.  P. 

Determination  of  Lipoid  Phosphorus  in  Blood  and  Plasma. 

J.  C.  Whitehorn  (J.  Biol.  Chem.,  1924,  62,  133 — 138). — The 
method  of  Bell  and  Boisy  (A.,  1920,  ii,  769)  has  been  modified  by 
using  larger  quantities  of  sulphuric  acid  during  the  incineration  in 
order  to  avoid  errors  due  to  local  overheating.  The  large  amount 
of  acid  used  necessitates  certain  other  modifications  in  the  procedure 
which  are  described.  C.  R.  H. 

Clinical  Method  for  Determining  the  Bicarbonate  Content 
of  Blood  Plasma.  J.  Holl6  and  S.  Weiss  ( Biochem .  Z.,  1924, 
150,  501 — 508). — Two  methods,  one  clinical  and  the  other  quanti¬ 
tative,  for  determining  the  volume  percentage  of  carbon  dioxide 
in  the  blood  are  described,  both  based  on  the  method  of  Van  Slyke, 
Stillman,  and  Cullen  (A.,  1917,  ii,  422).  J.  P. 

Influence  of  the  Method  of  Obtaining  Serum  on  its  Protein 
Concentration.  A.  Gromelski  (Biochem.  Z.,  1924,  149,  261 — 
268). — Leendertz’s  observations  (Arch.  Min.  Med.,  1922,  140)  con¬ 
cerning  the  lower  protein  content  of  serum  from  whole  blood,  as 
compared  with  that  obtained  from  plasma,  are  confirmed. 

J.  P. 

Distribution  of  Ions  in  Blood-serum.  II.  P.  Rona,  F. 
Haurowitz,  and  H.  Petow  (Biochem.  Z.,  1924,  149,  393 — 398). — 
Using  a  rapid  method  of  compensated  dialysis  (Rona  and  Petow, 
A.,  1923,  i,  728),  it  is  shown  that  at  pn  7*8  the  chlorine,  sodium, 
and  potassium  of  serum,  in  contrast  to  the  calcium,  are  wholly 
diffusible.  These  ions  show  a  minimum  change  of  concentration 
during  dialysis  when  the  outer  liquid  contains  a  rather  lower  con¬ 
centration  of  the  ion  concerned  than  does  the  serum.  This  is 
ascribed  to  the  appreciable  volume  occupied  by  the  hydrated 
protein  particles.  J.  P. 
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Serum  Proteins.  G.  Leendertz  ( Biochem, .  Z.,  1924,  150, 
494 — 495). — -A  reply  to  von  Frey  (A.,  1924,  i,  1123).  J.  P. 

Calcium  Content  of  Serum  Protein  Fractions.  J.  Csap6 
and  J.  Faubl  ( Biochem .  Z.,  1924,  150,  509 — 514). — The  calcium 
contents  of  fibrin,  citrate  fibrinogen,  serum-globulin,  and  serum- 
albumin  increase  in  the  order  cited,  i.e.,  the  finer  the  dispersion 
of  the  protein  the  greater  its  calcium  content.  J.  P. 

Occurrence  of  Porphyrin  in  Blood-serum.  A.  Papendieck 
(Z.  physiol.  Chem.,  1924,  140,  111 — 112). — Polemical  (cf.  Fischer, 
A.,  1924,  i,  1131).  E.  S. 

Electro-dialysis.  H.  Freundlich  and  L.  F.  Loeb  ( Biochem . 
Z.,  1924,  150,  522 — 534). — The  method  of  electro-dialysis  (Pauli, 
Kolloid-Z.,  1922,  31,  252),  whilst  convenient  in  general,  is  not 
suited  for  the  dialysis  of  serum  if  two  parchment  membranes  are 
used.  In  practice,  a  chromate-gelatin  membrane  at  the  anode 
and  a  parchment-paper  membrane  at  the  cathode  as  recommended 
by  Ruppel  (Ber.  deuts.  pharm.  Ges.,  1920,  30,  314)  is  at  present 
the  most  suitable  arrangement.  J.  P. 

Simple  Clinical  Method  for  Determining  Small  Amounts 
of  Potassium  in  Blood-serum  and  other  Fluids.  F.  Leber- 
mann  ( Biochem .  Z.,  1924,  150,  548 — 559). — The  potassium  is  pre¬ 
cipitated  as  the  cobaltinitrite,  washed,  dried,  and  dissolved  in 
27%  hydrochloric  acid,  and  the  resulting  bluish -green  solution 
compared  with  known  standards  in  a  colorimeter.  Potassium  can 
be  determined  with  reasonable  accuracy  in  0-1  c.c.  of  serum  by 
this  method.  J.  P. 

Behaviour  of  Precipitin  and  Agglutinin  Adsorbed  on  Char¬ 
coal  or  Kaolin  to  their  Antigen.  M.  Eisler  {Biochem,.  Z., 
1924,  150,  350 — 360). — Bone  charcoal  adsorbs  precipitin  from 
typhus  and  cholera  extracts  and  from  the  corresponding  immune 
sera  if  the  adsorbent  has  been  previously  treated  with  sodium 
chloride  solution.  Charcoal  and  kaolin  previously  treated  with 
immune  sera  adsorb  typhus  and  cholera  bacilli,  untreated  adsorbents 
only  the  latter.  Horse-serum  precipitin  adsorbed  on  charcoal  no 
longer  reacts  with  its  antigen.  Charcoal  or  kaolin  kept  in  contact 
with  a  sheep-serum  agglutinin  develops  a  specific  power  of  adsorbing 
sheep  corpuscles.  J.  P. 

Determination  of  Bismuth.  L.  Ktjrthy  and  H.  Muller. — 
(See  ii,  73.) 

Determination  of  Lactic  Acid  in  Animal  Organs.  H. 

Hirsch-Kauffmann  [Z.  physiol.  Chem.,  1924,  140,  25 — 46). — A 
modification  of  the  von  Furth-Chamass  method  has  been  elabor¬ 
ated  which  obviates  the  necessity  of  extracting  the  lactic  acid 
with  ether  or  similar  solvents  and  is  similar  to  that  of  Anrep  and 
Cannan  {J.  Physiol.,  1923,  58,  244).  The  essential  feature  of  the 
modification  is  the  removal  of  all  carbohydrates  from  the  protein- 


BIOCHEMISTRY. 


i.  97 


free  solution.  These  are  precipitated  by  addition  of  copper  sulphate 
and  milk  of  lime  on  the  lines  of  the  method  of  Van  Slyke  (A.,  1918, 
ii,  86).  The  filtrate  is  then  employed  for  the  determination  of 
lactic  acid.  E.  S. 

Extractives  of  the  Lungs.  S.  Kaplansky  (Z.  physiol.  Cham., 
1924,  140,  69 — 73). — Creatinine  has  been  isolated  from  ox  lungs 
in  the  form  of  its  double  salt  with  zinc  chloride ;  the  presence  of 
neither  carnosine,  methylguanidine,  nor  carnitine  could  be  de¬ 
tected.  The  author  has  failed  to  confirm  the  presence  of  pulmo- 
tartaric  acid  (Ponlet,  Archives  da  Physiol.,  1888,  [iv],  1,  178)  in  the 
dialvsate  from  pig’s  lungs.  E.  S. 

Colour  Test  for  Guanidine  Bases,  with  Physiological 
Applications.  0.  W.  Tiegs  ( Austral .  J .  Expt.  Biol.,  1924,  1, 
93 — 97). — A  solution  of  sodium  nitroprusside  which  has  been 
exposed  to  air  and  sunlight  for  a  day  gives  a  red  colour  with 
guanidine  in  neutral  solution ;  the  same  colour  is  given  in  alkaline 
solution  with  methyl-  and  dimethyl -guanidine  and  with  creatine, 
the  colour  obtained  with  creatine  fading  on  keeping.  By  the 
use  of  this  test,  it  has  been  shown  that  methylguanidine  is  not 
present  in  skeletal  muscle  or  in  putrid  meat  extract;  traces  of 
guanidine  bases  can  be  detected  in  normal  human  urine.  Con¬ 
trary  to  the  statement  of  Mellanby  (A.,  1908,  ii,  308),  creatine 
occurs  in  the  chick  embryo  as  early  as  the  fourth  day.  C.  R.  H. 

Colorimetric  Method  for  Determination  of  Guanidine  and 
Methylguanidine.  H.  R.  Marston  ( Austral .  J.  Expt.  Biol., 
1924,  1,  99 — 103). — A  reagent  consisting  of  a  mixture  of  sodium 
nitroprusside  and  potassium  ferrocyanide  in  sodium  hydroxide 
solution,  treated  just  before  use  v7ith  hydrogen  peroxide,  gives  a 
red  colour  with  guanidine  and  methylguanidine,  but  not  with 
creatine.  The  reagent  has  been  applied  to  the  colorimetric  deter¬ 
mination  of  guanidine  bases,  using  as  standard  a  known  solution  of 
guanidine  carbonate.  C.  R.  H. 

"  Lecitiburin,  ”  a  Lecithin  from  the  Eggs  of  the  Shark. 

H.  P.  Ponce  {Anal.  Asoc.  Quim.  Argentina,  1924,  12,  103 — 113; 
cf.  A.,  1924,  i,  1371). — Further  chemical  data  are  given  for  “  leciti¬ 
burin.”  It  is  shown  to  be  similar  to  the  lecithin  obtained  from 
liens’  eggs.  The  possibility  of  its  use  in  pharmacology  is  discussed. 

G.  W.  R. 

Fractional  Analysis  of  Incomplete  Protein  Hydrolysates. 

H.  Wastenf.ys  and  H.  Borsook  [J.  Biol.  Chem.,  1924,  62,  1 — 14). 
• — Protein  is  precipitated  by  trichloroacetic  acid,  metaprotein  (in 
an  aliquot  portion)  by  adjusting  the  reaction  to  pn  6-0,  proteoses 
by  sodium  sulphate  at  33°,  peptones  by  tannic  acid,  and  the  remain¬ 
ing  peptides  and  amino-acids  by  alcohol ;  the  amount  of  each 
fraction  is  ascertained  by  nitrogen  determinations  before  and  after 
precipitation.  C.  R.  H. 
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Tryptophan  and  Cystine  Content  of  Various  Proteins. 

D.  B.  J  ones,  C.  E.  F.  Gersdorff,  and  O.  Moeller  ( J .  Biol.  Chem., 

1924,  62,  183 — 195). — Tryptophan  was  determined  by  the  method 
of  May  and  Rose  (A.,  1923,  i,  160)  and  cystine  by  that  of  Folin 
and  Looney  (A.,  1922,  ii,  539).  Figures  are  given  for  the  per¬ 
centages  of  these  amino-acids  in  numerous  proteins  derived  from 
common  foodstuffs.  C.  R.  H. 

Organic  Phosphorus  of  the  Urine.  G.  E.  You  noburg  and 
G.  W.  Pucher  (J.  Biol .  Chem,.,  1924,  62,  31 — 44).- — -The  inorganic 
phosphates  of  the  urine  were  removed  by  precipitation  with  mag¬ 
nesia  mixture  and  the  organic  phosphorus  in  the  filtrate  deter¬ 
mined  by  the  method  of  Bell  and  Doisy  (A.,  1920,  ii,  709).  In 
normal  individuals,  variations  of  100%  were  found  in  the  excretion 
of  organic  phosphorus  in  successive  2-hour  periods.  The  total 
daily  excretion  varies  from  0-089  mg.  to  0*187  mg.  per  kg.  body- 
weight.  C.  R.  H. 

Stalagmometric  Investigations  on  Urine,  in  particular 
that  of  the  Large  Herbivora.  I.  Methods.  II.  Nature  of 
the  Capillary-active  Substance  of  Urine.  III.  Adsorption 
of  the  Capillary-active  Substance  of  Urine.  K.  Kiesel 
(. Biochem .  2.,  1924,  149,  399-414,  415—429,  430— 446).— I.  In 
various  urines,  the  dynamic  weight  per  drop  when  the  latter  is 
formed  in  constant  time  is  a  direct  measure  of  the  static  surface 
tension:  This  principle  is  adopted  in  stalagmometric  investigations 
on  urine. 

II.  To  be  effective  in  lowering  the  surface  tension  of  urine, 
colloidal  proteins  must  have  at  least  the  molecular  dimensions  of 
albumoses. 

III.  An  investigation  of  the  adsorption  of  the  capillary-active 

substance  of  urine  using  as  adsorbents  charcoal,  cellulose,  and  the 
froth  produced  by  shaking  the  urine.  J.  P. 

An  Unknown  or  Little-known  Volatile  Urinary  Substance. 

E.  Pittarelli  ( Arch .  Farm,  sperim.  Sci.  aff.,  1924,  38,  8 — 12). — 

Normal  urine  contains  a  volatile  ketonic  compound  which  gives  a 
greenish -yellow  precipitate  with  Nessler’s  reagent  and  a  white 
precipitate  with  a  sulphuric  acid  solution  of  mercuric  sulphate, 
and  differs  from  acetone.  It  is  to  this  compound  that  the  odour 
of  urine  is  due,  either  wholly  or  partly.  T.  H.  P. 

Detection  of  Bilirubin  and  Urobilin  in  the  Faeces  with 
Trichloroacetic  Acid.  D.  Adlersberg  and  O.  Porges  (Bio¬ 
chem.  Z.,  1924,  150,  348 — 349). — A  simple  and  quick  test  depending 
on  the  fact  that  on  treating  faeces  with  trichloroacetic  acid  the 
particles  containing  bilirubin  display  a  green  colour,  whilst  those 
containing  urobilin  become  red.  J.  P. 

The  Porphyrin  of  Human  Faeces.  III.  A.  Papendieck 
(Z.  physiol.  Chem.,  1924,  140,  16 — 24). — Experiments  are  reported 
which  indicate  that  the  porphyrin  excreted  in  the  faeces  is  formed 
in  the  intestine  by  the  action  of  bacteria  on  bilirubin.  E.  S. 
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Intestinal  Chemistry.  I.  Determination  of  Intestinal 
Reductions.  II.  Intestinal  Reductions  as  a  Measure  of 
Putrefaction.  Influence  of  Diet.  0.  Bergeim  (J.  Biol.  Chem ., 
1924,  62,  45 — 48,  49 — CO). — I.  A  known  amount  of  ferric  oxide 
was  added  to  the  diet  of  experimental  animals,  the  faeces  were 
collected,  and  the  percentage  of  the  total  iron  present  in  the  ferrous 
condition  -was  determined,  this  percentage  being  taken  as  an  index 
of  intestinal  reduction. 

II.  In  the  intestine  of  the  rat,  reduction  takes  place  almost 
entirely  in  the  caecum  and  large  intestine;  the  amount  of  reduc¬ 
tion  is  large  when  the  protein  of  the  diet  contains  much  cystine, 
indicating  that  the  production  of  hydrogen  sulphide  is  concerned 
in  the  process ;  the  carbohydrates  and  fat  of  the  diet  have  little 
effect  except  in  the  cases  of  dextrin  and  lactose,  which  diminish 
the  amount  of  reduction ;  intestinal  antiseptics  are  without  effect, 
whilst  reduction  is  much  increased  in  intestinal  stasis.  C.  R.  H. 

Reducing  Power  of  Normal  and  Cancer  Tissue.  C.  Voegt- 
lin,  J.  M.  Johnson,  and  II.  A.  Dyer  (J.  Pharm.  Exp.  TJier.,  1924, 
24,  305 — 334). — The  rates  of  reduction  of  equimolecular  propor¬ 
tions  of  certain  dyes  under  standard  anaerobic  conditions  by 
different  normal  and  cancer  tissues  were  compared.  The  most 
sensitive  indicator  for  the  process  was  found  to  be  m-bromophenol- 
indophenol.  Blood  plasma,  serum,  and  the  necrotic  part  of  carci¬ 
noma  tissue  were  found  to  possess  no  reducing  power;  all  other 
tissues  tested  were  able  to  reduce  the  dyes,  the  greatest  activity 
being  observed  with  liver,  kidney,  and  testis ;  the  reducing  power 
of  actively  grown ng  carcinoma  tissue  is  similar  to  that  of  normal 
tissue.  The  toxic  effects  following  injection  of  dyes  such  as 
methylene-blue  can  be,  in  part  at  least,  abolished  by  simultaneous 
injection  of  glutathione,  but  not  by  cysteine  or  thioglycollic  acid, 
from  which  it  is  inferred  that  the  function  of  glutathione  may  be 
the  regulation  of  the  equilibrium  between  oxidising  and  reducing 
substances  in  the  living  cell.  The  rates  of  reduction  of  the  dyes 
employed  increase  with  an  increase  in  their  electrode  potential. 

C.  R.  H. 

Determination  of  Hydrogen-ion  Concentration  in  Tissues 
and  in  Cells.  M.  Sciimidtmann  ( Biochem .  Z.,  1924,  150,  253— 
255). — -A  method  is  described  for  the  direct  introduction  of  indi¬ 
cators  into  living  cells  and  tissues  whereby  the  local  hydrogen -ion 
concentration  may  be  determined.  J.  P. 

Transformation  of  Glucal  into  Deoxyglucose  in  the 
Rabbit.  M.  Kondo  ( Biochem .  Z.,  1924,  150,  337 — 340). — 
Glucal  administered  subcutaneously  or  orally  to  the  rabbit  is 
found  in  the  urine  to  the  extent  of  2  to  3%  as  2-deoxyglucose, 
whilst  if  the  latter  is  administered  orally  7%  is  recovered  unchanged 
in  the  urine.  J.  P. 

Occurrence  of  Salicyluric  Acid  in  the  Urine  after  Adminis¬ 
tration  of  Salicylic  Acid.  H.  Drzevtal  (Rec.  irav.  chim.,  1924, 
43,  600 — 605;  cf.  A.,  1918,  i,  142). — The  urine  is  made  neutral 
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to  litmus,  treated  with  neutral  lead  acetate  solution,  and  the  pre¬ 
cipitate  filtered  off,  and  washed  free  from  salicylic  acid.  The 
precipitate  from  two  successive  treatments  of  the  filtrate  with 
basic  lead  acetate  and  ammonia,  which  contains  all  the  organic 
acids  of  the  urine  except  uric  acid,  is  suspended  in  water  and  decom¬ 
posed  by  means  of  hydrogen  sulphide.  The  filtrate  is  extracted 
with  a  mixture  of  equal  volumes  of  ethyl  acetate  and  ether,  the 
residue  from  this  extract  is  redissolved  in  a  mixture  of  dry  ethyl 
acetate  and  ether,  and  the  solution  is  filtered.  The  residue  finally 
obtained  is  heated  at  100°  in  order  to  sublime  away  the  salicylic 
acid.  The  non-volatile  residue  crystallises  from  water  in  needles, 
m.  p.  170 — 172°,  and  is  identified  as  salicyluric  acid.  W.  E.  E. 

Comparative  Metabolism  of  Aromatic  Acids.  VII.  Fate 
of  p-Chloro-,  p-Bromo-,  and  p- Amino-acids.  L.  R.  Cerecedo 
and  C.  P.  Shervvin  ( J .  Biol.  Chem.,  1924,  62,  217 — 230). — After 
feeding  p-chloro-  and  p-bromo-phenylacetic  acids  to  dogs  and  men, 
the  corresponding  phenaceturic  acids  were  found  in  the  urine, 
whilst  in  the  case  of  the  rabbit  the  acids  were  excreted  unchanged. 
Administration  of  p-aminophenylacetic  acid  to  man  or  to  the 
rabbit  resulted  in  the  excretion  of  p-acetamidophenylacetic  acid ; 
in  the  case  of  the  dog,  there  was  found  instead  p-aminophenyl- 
aceturic  acid.  C.  R.  H. 

Amino-acid  Synthesis  in  the  Animal  Organism.  Avail¬ 
ability  of  Caproic  [w-Hexoic]  Acid  Derivatives  for  Synthesis 
of  Lysine.  I).  A.  McGinty,  H.  B.  Lewis,  and  C.  S.  Marvel 
(J.  Biol.  Chem.,  1924,  62,  75 — 92). — Neither  a-hydroxy-n-hexoic, 
e-hydroxy-w-hexoic,  t-amino-w-hexoic,  nor  a-hydroxy-e-amino-w- 
hexoic  acid  was  able  to  induce  proper  growth  in  rats  whose  diet 
was  deficient  in  lysine;  none  of  these  acids  can  therefore  be  con¬ 
sidered  as  a  possible  natural  precursor  of  lysine.  C.  R.  H. 

Chemical  and  Physiological  Investigations  on  Bismuth. 

III.  Determination  of  Bismuth  in  Urine.  L.  Kurthy  and 

H.  Muller  ( Biochem .  Z.,  1924,  149,  235 — 238). — The  urine  is 
evaporated  with  nitric  acid  and  potassium  nitrate  and  the  bismuth 
determined,  either  colorimetrically  by  conversion  into  brown 
colloidal  bismuth  sulphide  using  gum  arabic  as  a  protective  colloid, 
or  by  electrolytic  deposition  on  a  platinum  cathode.  J.  P. 

Chemical  and  Physiological  Investigations  on  Bismuth. 

IV.  Excretion  of  Orally  Administered  Bismuth.  H.  Muller 

and  L.  Kurthy  ( Biochem .  Z.,  1924,  149,  239 — 244). — Bismuth 
oxide  administered  per  os  to  a  dog  is  eliminated  slowly,  thirty 
times  as  much  appearing  in  the  faeces  as  in  the  urine,  whilst  during 
continued  administration  of  large  amounts  of  bismuth  the  faeces 
may  contain  up  to  1000  times  that  present  in  the  urine.  Con¬ 
siderable  quantities  of  bismuth  may  be  retained  for  prolonged 
periods.  J.  P. 
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Chemical  and  Physiological  Investigations  on  Bismuth. 
V.  Excretion  of  Subcutaneously  and  Intramuscularly 
Administered  Bismuth.  L.  Kurthy  ( Biochem .  Z.,  1924, 
150,  173 — 176). — The  elimination  of  bismuth  (“  Oleobi  ”)  injected 
intramuscularly  into  the  dog  is  slow,  some  20%  of  the  total  quantity 
administered  being  excreted  in  4  weeks,  58-8%  in  the  urine  and 
41-2%  in  the  faeces.  Of  another  bismuth  preparation  (“  Bismo- 
kutan  ”)  administered  by  external  rubbing,  30%  was  excreted  in 
20  days,  94*3%  in  the  faeces  and  5-7%  in  the  urine.  J.  P. 

Action  of  Undissociated  Drugs.  E.  Keeser  ( Biochem .  Z ., 
1924,  150,  515 — -521). — Phenol  is  more  toxic  to  Staphylococcus  in 
acid  solution  in  which  it  is  undissociated  than  in  the  dissociated 
condition  in  alkaline  solution.  Similar  findings  by  other  observers 
are  discussed  in  relation  to  the  increase  of  surface  action  associated 
with  larger  molecules  or  lessened  solubility.  J,  P. 

Power  of  Adsorption  and  Detoxication  of  Various  Char¬ 
coals.  Kap-Soo-Lee  ( Biochem .  Z.,  1924,  150,  341 — 347). — • 
Various  charcoals  tested  in  vivo  show  the  same  detoxicating 
properties  with  regard  to  sodium  arsenite,  sodium  salicylate, 
and  strychnine,  but  their  activities  in  this  respect  are  not  indicated 
by  the  extent  to  which  they  adsorb  iodine  in  vitro.  The  latter  is 
therefore  not  a  trustworthy  pharmacological  test  of  the  detoxicating 
power  of  charcoal.  J.  P. 

Hepatic  Function.  VI.  Pharmacological  Behaviour  of 
Phthalein  Dyes.  Value  of  Phthalein  Compounds  in 
Estimation  of  Hepatic  Function.  S.  M.  Rosenthal  and  E.  C. 
White  (J.  Pharm.  Expt.  Ther.,  1924,  24,  265— 288).— The  di- 
sulphonic  acid  derivatives  of  phenoltetrahalogenophthaleins  are 
excreted  in  the  bile,  after  intravenous  injection,  to  the  extent  of 
60 — -90%,  traces  only  appearing  in  the  urine.  Of  this  group  of 
substances,  the  sodium  disulphonate  of  phenoltetrabromophthalein 
is  the  most  rapidly  excreted  in  the  bile  in  the  normal  individual, 
and  therefore  shows  the  most  marked  retention  in  the  blood-stream 
when  hepatic  function  is  impaired.  Mercurochrome,  which  has  a 
strong  bactericidal  action,  is  excreted  in  the  bile  to  the  extent  of 
30 — 55%,  and  its  use  is  suggested  as  a  biliary  antiseptic. 

C.  R.  H. 

Passage  of  Boric  Acid  through  the  Skin  by  Osmosis.  L. 

Kahlenberg  (J.  Biol.  Chem.,  1924,  62,  149 — 156). — After  im¬ 
mersion  of  the  feet  in  a  warm  solution  of  boric  acid,  the  latter 
could  be  detected  in  the  urine ;  this  was  not  so  if  sodium  or  lithium 
borate  were  substituted  for  boric  acid,  nor  could  passage  through 
the  skin  of  numerous  other  diffusible  substances,  under  the  same 
conditions,  be  demonstrated.  C.  R.  H. 

Possibility  of  Identifying  Chemical  Processes  in  Living 
Matter.  W.  J.  Crozier  ( Proc .  Nat.  Acad.  Sci.,  1924,  10,  461  — 
464). — On  the  assumption  that  the  critical  increments  of  reactions 
influenced  by  a  common  catalyst  are  the  same,  the  values  of  the 
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critical  thermal  increments  of  vital  processes  permit  of  the  classi¬ 
fication  of  protoplasmic  activities  on  a  dynamic  basis  and  of  the 
identification  of  reactions  in  living  matter  on  the  basis  of  the 
catalysts  involved.  J.  S.  C. 

Biological  Oxidations  as  Function  of  Temperature.  W.  J. 

Crozier  (J.  Gen.  Physiol.,  1924,  7,  189 — 216). — The  critical  thermal 
increments  for  the  respiratory  processes  of  various  plants  and 
animals  have  been  calculated,  and  may  be  of  two,  possibly  three, 
types  :  y=  11,500,  16,100,  or  16,700.  For  the  reduction  of  methvl- 
ene-blue  by  bacteria  by  removal  of  hydrogen  from  succinic  acid, 
y ==  16,700,  a  result  similar  to  that  obtained  for  biological  respir¬ 
ations  in  which  a  dehydrogenation  mechanism  appears  to  be  of 
general  occurrence,  and  in  which  iron  has  probably  a  catalytic 
function.  The  critical  thermal  increment  for  the  oxidation  of 
Fe"  is  16,140,  which  may  be  compared  to  respiration  in  sea-urchins’ 
eggs,  for  which  iron  is  a  catalyst.  H.  J.  C. 

Autolysis.  XIII.  Kinetics  of  Autolytic  Mechanism.  A.  B. 

Hertzmann  and  H.  C.  Bradley  (J.  Biol.  Chem.,  1924,  62,  231 — 
243). — In  the  autolysis  of  liver  at  optimum  pa  the  primary  cleavage 
of  the  proteins,  measured  by  the  proportion  of  the  total  nitrogen 
which  cannot  be  precipitated  by  trichloroacetic  acid,  is  complete 
in  15  days,  but  only  about  one-third  of  the  total  nitrogen  is  found 
in  the  form  of  free  amino  acid  nitrogen.  This  indicates  that  the 
secondary  hydrolysis  of  proteoses  and  peptones  to  amino-acids 
reaches  an  equilibrium  ;  the  equilibrium  constant  for  this  secondary 
reaction  has  a  value  of  about  0-56.  The  inhibition  of  autolysis 
brought  about  by  the  presence  of  a  foreign  protein  previously 
noted  (A.,  1924,  i,  1149)  is  due  to  a  combination  of  the  latter  with 
the  primary  protease,  which  is  thus  removed  from  the  sphere  of 
action.  C.  R.  H. 

Taka-rennin.  J.  Hat  a  no  (Biochem.  Z.,  1924, 149,  228 — 231 ). — 
Taka-diastases  contain,  in  variable  amounts,  a  rennin-like  enzyme 
which  acts  on  fresh  milk  and  on  calcium-casein  solutions.  J.  P. 

Enzymic  Synthesis  of  Protein.  I.  Synthesising  Action 
of  Pepsin.  H.  Wasteneys  and  H.  Borsook  (J.  Biol.  Chem., 
1924,  62,  15 — 29).- — By  the  action  of  pepsin  atpH4-0  on  a  concen¬ 
trated  solution  of  the  products  of  peptic  hydrolysis  of  egg-albumin, 
a  precipitate  corresponding  with  the  plastein  of  Sawjalov  (A., 
1908,  i,  234)  was  obtained.  This  substance  may  contain  as  much 
as  39%  of  the  nitrogen  of  the  original  solution,  and  is  of  the  order 
of  molecular  complexity  of  egg-albumin.  Plastein  is  rapidly 
hydrolysed  by  pepsin  at  pn  1  -7,  whereas  the  proteoses  left  in  solution 
after  plastein  has  been  synthesised  are  not  attacked  by  the  enzyme ; 
it  is  therefore  assumed  that  the  synthesis  of  plastein  involves  the 
re-synthesis  by  pepsin  of  some  particular  linking,  which,  under 
other  conditions  of  dilution  and  acidity,  is  hydrolysed.  Plastein 
is  almost  insoluble  in  water,  fairly  easily  soluble  in  dilute  acid,  and 
still  more  easily  soluble  in  dilute  alkali ;  in  alkaline  solution,  it  is 
heat-coagulable  and  is  partly  precipitated  by  half-saturation  with 
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sodium  chloride.  If  a  solution  of  albumin  be  added  to  a  concen¬ 
trated  solution  of  the  products  of  its  peptic  hydrolysis,  the  albumin 
is  quantitatively  precipitated  and  the  precipitate  resembles  plastein 
in  its  physical  properties ;  it  is  thought  that  this  phenomenon  may 
account  for  the  differences  between  plastein  and  natural  egg- 
albumin.  No  synthetic  action  of  pepsin  on  the  products  of  peptic 
hydrolysis  of  gelatin  could  be  demonstrated.  C.  R.  H. 

Nephelometric  Investigations  on  Enzymic  Protein  Hydro¬ 
lysis.  II.  Influence  of  Ions  on  Peptic  Digestion.  P.  Rona 
and  H.  Kleinmann  ( Biochem .  Z.,  1924,  150,  444 — 467). — Using  the 
methods  already  described  (A.,  1923,  ii,  890;  i,  1145;  1924,  i,  790), 
the  optimum  pB  for  peptic  digestion  is  found  to  be  2-1  to  2*2. 
The  influence  of  sodium,  potassium,  calcium,  aluminium,  chloride, 
nitrate,  and  sulphate  ions  on  peptic  digestion  is  qualitatively  similar, 
all  having  an  inhibiting  action  at  the  optimum  and  on  the  acid  side 
of  it,  whilst  on  the  alkaline  side,  when  present  in  low  concentration, 
they  increase  the  activity  of  the  enzyme,  but  display  an  inhibitory 
effect  in  higher  concentrations.  J.  P. 

Tryptic  Digestion  with  Dilute  Enzyme  Solutions.  R. 

Ehrenberg  {Biochem.  Z.,  1924,  149,  269 — 293). — From  a  lengthy 
series  of  observations  on  the  proteolytic  action  of  trypsin  in  very 
dilute  solutions  on  casein,  egg-albumin,  and  gelatin,  support  is 
gained  for  the  view  that  the  enzyme  undergoes  a  change  in  the 
course  of  its  action,  whereby  its  activity  is  lowered,  by  an  associ¬ 
ation  formed  with  inhibitory  substances  liberated  or  built  up  during 
the  hydrolysis  (cf.  also  A.,  1922,  i,  597).  J.  P. 

Milk  and  Gastric  Lipase.  F.  Demuth  {Biochem.  Z.,  1924, 
150,  392 — 406). — The  stalagmometric  determination  of  lipase, 
using  tributyrin,  is  influenced  by  the  presence  of  fat  and  protein. 
The  inhibition  of  gastric  lipase  by  casein  is  removed  on  coagulation 
of  the  casein  by  rennin.  J.  P. 

Fat-hydrolysing  Enzyme  of  Taka-diastase.  I.  Ogawa 
{Biochem.  Z.,  1924,  149.  216 — 227). — Taka-diastase  contains  a 
lipase  which  shows  an  optimum  activity  at  pB  8-5  to  9-3,  and, 
unlike  other  lipases  with  the  exception  of  bacterial  lipase  (Michaelis 
and  Nakahara,  Z.  Immun.  Forsch.,  1923,  36,  449),  is  inhibited  by 
borates.  It  is  stable  in  the  presence  of  quinine  and  potassium 
cyanide,  and  is  but  slightly  affected  by  atoxyl  and  sodium  fluoride. 

J.  P. 

Hydrolysis  of  Leucine  Ester  by  Pancreatic  Enzymes.  P. 

Rona  and  P.  E.  Speidel  {Biochem.  Z.,  1924,  149,  385 — 392). — The 
ethyl  and  propyl  esters  of  isohexoic  acid  are  hydrolysed  by  the 
lipase  of  the  pancreas,  and  not  by  the  trypsin.  Similar  conclusions 
are  reached  regarding  the  hydrolysis  of  the  ethyl  and  propyl  esters 
of  cfMeucine  by  pancreatic  enzymes  (cf.  Warburg,  A.,  1905, 
i,  176).  J.  P. 
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Influence  of  Dextrose  and  Laevulose  on  Rate  of  Hydrolysis  of 
Sucrose  by  Invertase  from  Honey.  J.  M.  Nelson  and  0.  T. 
Sottery  (J.  Biol.  Chem.,  1924,  62,  139—147;  cf.  A.,  1924,  i,  1143). 
— The  addition  of  dextrose  up  to  2%  accelerates  the  inversion  of 
sucrose  by  honey  invertase  ;  above  2  %,  the  reverse  effect  is  obtained  ; 
similar,  but  less  marked,  effects  are  obtained  with  laevulose.  a-Glu- 
cose  has  less  influence  on  the  reaction  than  (3-glucose  or  ordinary 
dextrose,  whilst  the  effects  of  ordinary  laevulose  and  of  (3-fructose 
are  identical.  C.  R.  H. 

Approximative  Colorimetric  Method  for  the  Determination 
of  Urea,  with  an  Application  to  the  Detection  and  Determin¬ 
ation  of  Arginase.  A.  Hunter  and  J.  A.  Dauphinee  ( Proc . 
Boy.  Soc.,  1924,  B,  97,  209 — 226). — Kay’s  method  (A.,  1923,  i, 
722)  with  certain  refinements  has  been  used  for  the  determination 
of  urea  in  urine  and  in  the  blood  of  elasmobranch  fishes.  The 
method  has  also  been  extended  to  the  determination  of  urea  formed 
in  the  hydrolysis  of  arginine  by  arginase.  In  this  way,  the  activities 
of  arginase  in  different  extracts  are  compared.  O.  0. 

Distribution  of  Arginase  in  Fishes  and  other  Animals. 

A.  Hunter  and  J.  A.  Dauphinee  (Proc.  Roy.  Soc.,  1924,  B,  97, 
227 — 242). — Using  the  colorimetric  method  (cf.  preceding  abstract), 
the  distribution  of  arginase  has  been  determined  in  various  organs 
of  fishes  and  other  animals.  It  is  present  in  the  livers  of  all  fishes 
examined,  and  in  this  organ  appears  to  be  constant  and  charac¬ 
teristic  for  any  one  genus.  The  livers  of  mammals  are  much  more 
active  than  those  of  fishes.  In  fishes,  next  to  the  liver,  the  heart 
is  the  most  active  organ,  but  in  mammals,  birds,  and  Chelonia  it 
is  inactive.  Apart  from  the  liver,  kidney,  and  heart,  the  dis¬ 
tribution  of  the  enzyme  in  other  organs  of  fishes  is  variable,  whilst 
in  mammals  it  is  confined  to  the  liver  and  kidneys.  It  is  rarely, 
if  ever,  found  in  the  tissues  of  invertebrates.  0.  0. 

Auxoureases.  T.  Hosokawa  (Biochem.  Z.,  1924,  149,  363— 
373). — By  precipitation  of  urease  preparations  with  cholesterol,  a 
fractional  separation  of  urease  from  its  naturally  occurring  auxo- 
substances  is  achieved.  The  inactive  enzyme  so  obtained  is  reac¬ 
tivated  by  the  addition  of  auxo-substances.  Fibrin  may  act  as 
one  of  the  latter,  since  practically  inactive  urease  shows  a  marked 
increase  in  activity  when  adsorbed  on  this  protein.  Calcium  and 
strontium  chlorides  also  increase  the  activity  of  urease,  but  not  so 
markedly  as  does  potassium  cyanide,  whilst  barium  chloride  is 
practically  devoid  of  such  action.  Sodium  citrate,  oxalate,  and 
fluoride  similarly  act  as  auxo -ureases,  whilst  potassium  and  sodium 
chlorides  have  little  action.  The  action  of  magnesium  chloride  is 
antagonistic  to  that  of  strontium  chloride,  and  under  proper  con¬ 
ditions  sodium  chloride  shows  a  similar  antagonism  to  strontium. 
The  activity  of  the  enzyme  is  enhanced  if  the  activating  salts  are 
kept  in  contact  with  urea  for  10  minutes  before  the  urease  is  added. 

J.  P. 


BIOCHEMISTRY. 


i.  105 


Fermentation  Co-enzyme  (Co-zymase)  of  Yeast.  VI. 
Further  Isolation  Experiments.  H.  von  Euler  and  K. 
Myrback  (Z.  physiol.  Chem.,  1924,  139,  281 — 306). — After  puri¬ 
fication  by  fractional  precipitation  with  lead  acetate  (A.,  1924, 
i,  1141),  the  co-enzyme  can  be  further  concentrated  by  precipitating 
with  silicotungstic  acid,  grinding  the  precipitate  with  water,  remov¬ 
ing  the  silicotungstic  acid  by  cautiously  adding  barium  hydroxide 
until  no  further  precipitate  is  produced,  and  filtering.  Precipitation 
may  also  be  effected  with  phosphotungstic  acid  or  tannin,  but 
recovery  is  more  difficult  in  the  case  of  the  former  reagent  whilst 
it  cannot  be  effected  with  the  latter,  although  the  tannin  precipitate 
is  itself  highly  active.  The  most  active  solution  of  the  co-enzyme 
gave  the  ninhydrin,  the  tliazo,  and  Molisch’s  reactions.  The 
biuret,  xanthoproteic,  and  Millon’s  reactions  diminished  in  inten¬ 
sity  as  the  purification  progressed  and  finally  failed  with  the  most 
active  preparation.  Neither  hydrogenation  in  the  presence  of 
platinum -black  nor  treatment  with  iodine  appears  to  destroy  the 
co-enzyme.  The  authors’  work  on  the  co -enzyme  is  summarised. 

E.  S. 

Action  of  Living  Yeast  on  Lactic  Acid.  K.  Myrback  and 
B.  Everitt  ( Z .  physiol.  Chem.,  1924,  139,  272—280). — The  experi¬ 
ments  of  von  Fiirth  and  Lieben  (A.,  1922,  i,  502,  1219)  on  the 
destruction  of  lactic  acid  by  yeast  have  been  confirmed.  E.  S. 

Behaviour  of  Oxygenated  Yeast  to  (3 -Hy dr oxybutyr ic  Acid. 

J.  Marian  ( Biochem .  Z.,  1924,  150,  281 — 289). — Under  conditions 
which  lead  to  the  oxidation,  assimilation,  or  decarboxylation  of 
lactic,  pyruvic,  and  acetoacetic  acids  by  yeast,  (3 - h yd r o xy  butyric 
acid  is  unaffected.  J.  P. 

Assimilation  of  Glycerol  by  Oxygenated  Yeast.  J.  Marian 
( Biochem .  Z.,  1924,  150,  290 — 303). — In  the  presence  of  oxygen, 
yeast  assimilates  glycerol  with  no  corresponding  formation  of  carbon 
dioxide.  The  assimilation  is  independent  of  the  glycerol  con¬ 
centration  and  proceeds  according  to  the  equation  :  2tiC3H803  -j- 
nO2=(C6H10O5)„+3nH2O,  an  easily  hydrolysable  polysaccharide 
being  formed.  It  is  supposed  that  a  triose  may  play  an  inter¬ 
mediate  part  in  the  synthesis.  J.  P. 

Behaviour  of  the  Reserve  Carbohydrate  of  Yeast  in  Assimil¬ 
ation  and  Dissimilation.  J.  Warkany  ( Biochem .  Z.,  1924,  150, 
271 — 280). — Glycogen  and  gums  form  a  source  of  reserve  carbo¬ 
hydrate  in  yeast,  the  former  increasing  by  84  to  288%  and  the 
latter  by  28  to  56%  in  a  nutrient  medium,  and  both  diminishing 
during  self -fermentation.  A  third  reserve  carbohydrate  is  also 
formed  in  yeast.  This  yields  on  hydrolysis  with  2-7%  hydrochloric 
acid  a  compound  which  reduces  Fehling’s  solution  in  the  cold.  It 
is  formed  in  much  smaller  amounts  than  the  other  two  sugars  and 
disappears  completely  during  self -fermentation.  J.  P. 

Synthesis  of  Coproporphyrin  by  Yeast  and  the  Factors 
which  Influence  it.  I.  H.  Fischer  and  H.  Fink  (Z.  physiol. 
Chem.,  1924,  140,  57 — 68). — Kammerer’s  porphyrin  has  been 
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detected  in  summer  yeast,  but  its  presence  is  probably  due  to 
impurities  of  animal  origin.  With  winter  yeast  and  ye<„st  cultures 
grown  on  synthetic  media,  only  coproporphyrin  could  be  detected. 
The  suggested  dualism  of  the  pigment  in  yeast  (A.,  1924,  i,  894) 
cannot  therefore  be  maintained.  E.  S. 

Regularity  oE  Lactic  Fermentation  in  the  Presence  of 
Mercuric  Chloride.  A.  Lumiere  (Ann.  Inst.  Pasteur,  1924,  38, 
1045 — 1051). — The  irregularities  in  lactic  fermentation  experiments 
observed  by  Richet  (cf.  B.,  1924,  112)  are  shown  to  be  due  to  the 
precipitation  of  proteins  by  mercuric  chloride,  forming  clots  in 
which  the  bacteria  are  segregated.  [Cf.  B.,  1924,  193,  227,  532.] 

Gv'S.  W. 

Formation  of  Plant  Growth-promoting  Substances  by 
Micro-organisms.  (Miss)  F.  A.  Mockeridge  (Ann.  Bot.,  1924, 
38,  723 — 734). — Nucleic  acid  derivatives  had  a  favourable  effect 
on  the  growth  of  Lemna  minor.  Similar  results  were  obtained  with 
a  sterilised  culture  of  Azotobacter  and  with  autolysed  and  auto¬ 
claved  yeast;  of  the  last  two,  the  latter  was  the  more  effective. 
All  these  substances  contain  residues  which  are  found  in  nucleic 
acid.  Azotobacter  and  B.  radicicola,  both  nitrogen-fixing  organisms, 
show  a  positive  Folin-Macullum  vitamin  reaction.  0.  O. 

Staling  of  Fungal  Cultures.  II.  Alkaline  Metabolic 
Products  and  their  Effect  on  the  Growth  of  Fungal  Spores. 

(Miss)  C.  A.  Pratt  (Ann.  Bot.,  1924,  38,  599  -615).—“  Staling  ” 
is  suggested  as  being  due  to  the  formation  of  hydrogen  carbonate, 
particularly  of  potassium  and  to  a  less  degree  of  ammonium.  At 
Pa  8-2  produced  by  potassium  bicarbonate,  the  growth  of  Botri/tis 
cinerea  is  inhibited .  0.  6. 

Ammonification  of  Amino-nitrogen  by  the  Microsiphonecp 
of  the  Soil.  G.  Guittonneau  (Compt.  rend.,  1924,  179,  512 — 
514;  cf.  A.,  1924,  i,  807). — The  action  of  cultures  of  seven  different 
species  of  Microsiphonece  in  synthetic  media  containing  mineral 
salts  and  either  glycine,  alanine,  leucine,  or  tyrosine  shows  that 
these  amino-acids  are  not  attacked  with  equal  facility  by  all  the 
organisms.  H.  J.  E. 

Insulin.  I.  Preparation  and  Standardisation  of  Insulin. 
II.  Effect  of  pa  on  Activity  of  Insulin  subjected  to  High 
Temperatures.  F.  M.  Cheadle  (Austral.  J.  Expt.  Biol.,  1924, 
1,  121 — 128,  129 — 130). — I. — A  method  of  preparation  (involving 
no  new  features)  of  insulin  is  described  by  which  the  yield  obtained 
is  about  250  rabbit  units  per  kg.  of  fresh  pancreas.  Mice  were  used 
for  the  standardisation  of  the  insulin;  defining  a  “  mouse-unit  ”  as 
the  amount  of  insulin  necessary  to  cause  convulsions  in  60%  of 
the  animals  used,  when  injected  subcutaneously  under  constant 
conditions,  it  was  found  that  167  such  units  were  equivalent  to  one 
2-kg.  rabbit  unit. 

II. — If  solutions  of  insulin  are  autoclaved  at  125°  for  20  minutes 
at  pa  2,  the  loss  of  activity  is  about  20%  ;  in  some  cases,  however, 
a  precipitate  was  formed  which  carried  down  much  of  the  active 
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substance,  causing  a  greater  loss  of  activity.  At  pK  4,  the  loss  is 
much  greater,  even  if  the  solution  remains  clear.  C.  R.  H. 

Effect  of  Insulin  on  the  Lactic  Fermentation.  A,  A.  Noyes 
and  H.  W.  Estlll  ( Proc .  Nat.  Acad.  Sci.,  1924,  10,  415 — 418). — 
The  possibility  of  assaying  insulin  by  simpler  methods  than 
the  use  of  tests  on  animals  has  been  studied.  The  insulin 
Avas  precipitated  from  a  technical  aqueous  solution  in  two 
fractions  :  the  first  by  adding  much  alcohol,  the  second  from  the 
mother-liquors  of  the  first  by  adding  ether.  By  tests  on  rabbits, 
the  second  fraction  Avas  found  to  be  twice  as  strong  as  the  first. 
Solutions  of  the  two  fractions  Avere  made  up  of  the  same  strength, 
calculated  on  this  basis;  suitable  amounts  of  these  solutions  were 
added  to  cultures  of  Lactobacillus  bulgaricus  and  L.  acidophilus  in 
diluted  skim-milk  containing  glucose.  After  coagulation  had 
occurred  (in  about  20  hours),  the  liquor  Avas  filtered  off  and  titrated 
with  0-05JV -sodium  hydroxide  solution.  The  mixture  containing 
insulin  coagulated  more  quickly  than  the  “  controls,”  and  from  20 
to  25%  more  lactic  acid  was  produced  Avhen  insulin  Avas  present. 
Similar  results  Avere  obtained  Avith  both  fractions,  i.e.,  the  impurity 
in  the  first  fraction  had  no  effect.  This  finding  was  confirmed  by 
a  further  “  control  ”  in  which  boiled  (“  inactivated  ”)  insulin  solu¬ 
tion  Avas  used.  The  effect  on  L.  bulgaricus  Avas  greater  than  that 
on  L.  acidophilus.  W.  A.  S. 

May  Insulin  Affect  the  Assimilatory  or  Dissimilatory 
Functions  of  Oxygenated  Yeast?  0.  Furth  ( Biochem .  Z.,  1924, 
150,  265 — 270). — Insulin  has  no  influence  on  the  carbon  dioxide 
produced,  the  sugar  consumed,  or  the  glycogen  and  gums  formed  by 
yeast  shaken  in  contact  with  air.  J.  P. 

Fat-soluble  Vitamins.  XX.  Modified  Technique  for 
Determination  of  Vitamin-4.  H.  Steenbock,  M.  T.  Nelson, 
and  A.  Black  ( J .  Biol.  Chem.,  1924,  62,  275 — 286). — The  material 
to  be  tested  Avas  added  to  a  basal  diet  lacking  both  vitamin-A  and 
the  anti -rachitic  factor ;  the  deficiency  of  the  latter  was  made  good 
by  irradiation  of  the  animals  Avith  ultra-violet  fight;  the  amount 
of  vitamin-A  was  determined  by  the  rate  of  growth  induced.  It 
was  found  that  hog  millet  and  ordinary  millet,  which  are  deficient 
in  the  anti-rachitic  factor,  contain  vitamin-A,  as  does  also  lucerne 
which  has  been  cured  in  the  dark.  C.  R.  H. 

Colour  Reactions  of  the  Fat-soluble  Vitamins.  Bezssonoff 
(Compt.  rend.,  1924,  179,  572 — 574;  cf.  A.,  1921,  ii,  608). — By  using 
pure  crystalline  phosphomolybdotungstic  acid  as  reagent,  the  anti¬ 
rachitic  principle  may  be  detected  by  the  orange  and  vitamin-A 
by  the  blue  colorations  produced.  The  former  colour  is  due  to 
the  presence  of  a  derivative  of  the  anti -rachitic  substance  which  is 
formed  from  it  by  prolonged  heating  and  also  by  atmospheric 
oxidation.  H.  J.  E. 

Fat-soluble  Vitamins.  XIX.  Induction  of  Calcifying 
Properties  in  a  Rickets -producing  Ration  by  Radiant  Energy. 

H.  Steenbock  and  M.  T.  Nelson  (J.  Biol.  Chem.,  1924,  62,  209 — 
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216). — The  previous  work  by  Steenbock  and  Black  (A.,  1924,  i, 
1272)  is  confirmed  by  histological  observations.  C.  R.  H. 

Calcium  Assimilation.  V.  Effect  of  Light  on  Calcium 
and  Phosphorus  Equilibrium  in  Mature  Lactating  Animals. 

E.  B.  Hart,  H.  Steenbock,  and  C.  A.  Elvehjem  (J.  Biol.  Chem., 
1924,  62,  117 — 131). — Goats  fed  on  a  diet  deficient  in  the  anti¬ 
rachitic  factor  were  found  to  fall  into  a  negative  calcium  balance, 
this  condition  coming  on  more  rapidly  if  the  animal  was  lactating ; 
on  exposure  of  the  animals  to  ultra-violet  light  for  a  daily  period 
of  20  minutes,  without  change  of  diet,  the  calcium  balance  became 
positive  and  the  inorganic  phosphorus  of  the  blood  increased. 

C.  R.  H. 

Jendrassik  Reaction  for  Vitamin-1?.  V.  E.  Levine  (./.  Biol. 
Chem.,  1924,  62,  157 — 161). — -The  reaction  described  by  Jendrassik 
(A.,  1923,  ii,  892)  is  given  by  almost  all  compounds  containing  a 
phenolic  group;  such  compounds,  in  common  with  vitamin-!?, 
fail  to  give  the  reaction  after  boiling  with  sodium  hydroxide;  the 
test  is  therefore  not  specific  for  vitamin-!?.  C.  R.  H. 

Vitamin  Studies.  Water-soluble  Growth-promoting 
Factor.  I.  Determination  of  the  Factor  Promoting  Growth 
in  Bacteria.  H.  Davidsohn  ( Biochem .  Z.,  1924,  150,  304 — 336). 
— It  is  proposed  to  classify  in  one  group  the  growth -promoting 
vitamins  which  act  on  yeast,  bacteria,  etc.  In  particular  methods 
of  determining  the  vitamins  promoting  bacterial  growth  have  been 
investigated.  Optical  methods  of  measuring  the  opacity  produced 
by  the  growth  of  the  bacteria  are  preferred,  the  amount  required  to 
cause  the  opacity  of  a  culture  to  increase  twofold  in  4  hours  at  37° 
when  compared  with  a  standard  suspension  of  Bacillus  coli  being 
determined.  The  relationship  of  this  group  of  vitamins  to  others 
is  discussed.  J.  P. 

Relation  of  Treatment  of  Natural  Foodstuffs  to  their  Effect 
on  Growth  and  Reproduction.  H.  G.  Miller  and  W.  W.  Yates 
(J.  Biol.  Chem.,  1924,  62,  259 — 268). — Extraction  with  cold  water 
removes  from  maize  the  dietary  factor  necessary  for  reproduction 
in  rats ;  this  factor  could  be  supplied  by  adding  fresh  maize, 
kale,  wheat  embryo,  or  an  alcoholic  extract  of  the  latter  (cf.  Mattill, 
Carman,  and  Clayton,  A.,  1924,  i,  1389).  C.  R.  H. 

Chemistry  of  Alkatan.  J.  S.  Hepburn  and  R.  H.  Stroh 
( Amer .  J.  Pharm.,  1924,  96,  804 — S09). — The  dried  leaves  of  alkatan 
{Piper  acuminatissimum)  contain  no  alkaloid.  An  oleoresin  and 
a  saponin  were  found.  E.  M.  C. 

Sterol  of  Scopolia  Root.  A.  Windaus  and  J.  Br unken  [Z. 
physiol.  Chem.,  1924, 140, 109 — 110).— This  sterol  has  been  identified 
as  sitosterol.  E.  S. 
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Pyrogenic  Dissociation  of  Hexadecane.  H.  Gault  and 
F.  A.  Hessel  {Ann.  Chim.,  1924,  [x],  2,  319 — 377.) — A  more 
extended  account  of  work,  in  part  previously  abstracted  (A., 
1924,  i,  701,  1025).  Dissociation  of  hexadecane  only  begins  to  be 
apparent  above  390°.  The  volume  of  gaseous  products  varies 
directly  with  the  temperature  and  the  length  of  the  dissociation 
tube,  but  inversely  with  the  rate  of  flow  of  the  hexadecane. 
Hydrogen  is  only  detected  at  549°  and  its  percentage  increases 
sharply  from  540°  to  615°,  and  varies  directly  with  the  temperature 
and  length  of  the  tube,  inversely  with  the  velocity  of  the  hexa¬ 
decane.  The  percentage  of  unsaturated  hydrocarbons  in  the  gas 
varies  inversely  with  the  temperature  and  the  length  of  the  tube, 
and  directly  with  the  velocity  of  the  hexadecane;  the  reverse 
relations  hold  with  the  percentage  of  saturated  hydrocarbons. 
The  amount  of  liquid  products  obtained  at  temperatures  of  470 — 
815°  varies  inversely  with  the  length  of  the  dissociation  tube  and 
the  temperature,  directly  with  the  velocity;  the  iodine  numbers 
of  the  liquid  products  and  the  percentage  distilling  before  hexa¬ 
decane  vary  in  the  same  way,  the  refractive  indices  and  densities 
showing  the  reverse  relations.  Above  750°,  however,  with  the 
longer  tubes  the  iodine  value  of  the  liquid  products  tends  to  decrease 
with  rising  temperature.  The  solubility  of  the  liquid  products  in 
methyl  sulphate  varies  directly  with  the  temperature  and  the  length 
of  the  tube,  inversely  with  the  rate  of  flow,  but  is  only  appreciable 
at  685°  and  above.  Distillation  of  the  liquid  products  obtained  in 
experiments  at  470°  and  540°  gave  fractions  in  which  the  refractive 
indices  varied  directly  and  the  iodine  values  inversely  with  the 
temperature  of  distillation.  The  above  results  lead  to  the  con¬ 
clusion  that  terminal  dissociation  of  the  hydrocarbon  predominates. 
At  470°,  the  preponderating  reaction  is  decomposition  into  ethylene 
and  saturated  hydrocarbons,  accompanied  by  decomposition  to  a 
smaller  extent  into  olefines  and  methane,  Me*[CH2]14*Me  — > 
Me,[CH2]12*CHICH2-)-CH4,  thereby  accounting  for  the  presence  of 
saturated  hydrocarbons  in  the  gas  produced  at  this  temperature. 
The  olefinic  hydrocarbons  under  the  influence  of  heat  yield  naph¬ 
thenes.  At  540°,  the  same  reactions  take  place,  but  a  further 
decomposition,  R1CH2-CH2*CH2-CH2R2  R1CH:CH2+CH2:CHR- 
-f-H2,  is  assumed,  to  account  for  the  appearance  of  hydrogen.  At 
temperatures  of  685°  upwards,  aromatic  cyclisation  takes  place, 
and  the  formation  of  hydrogen  is  attributed  to  dehydrogenation  of 
naphthenes.  R.  B. 

Spontaneous  Combustion  of  Ethylene  during  the  Prepar¬ 
ation  of  Ethylene  Dichloride.  R.  K.  Sharma  (J.  Chem.  Soc,, 
1924,  125,  2676). — A  periodic  flash  has  been  observed  during  the 
vol.  cxxvin.  i.  / 
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passage  of  purified  ethylene  into  chlorine  water,  even  at  temper¬ 
atures  below  15°,  a  small  quantity  of  carbon  being  deposited  in 
the  liquid.  L.  F.  H. 

Pyrogenic  Decomposition  of  Hexadecene.  H.  Gault  and 
Y.  Altchidjian  (Ann.  Chinn.,  1924,  [x],  2,  209 — 268). — Re-public¬ 
ation  in  greater  detail  of  work  previously  described  (cf.  A.,  1924,  i, 
701,  1025).  The  results  obtained  lead  to  the  following  general 
conclusions.  At  low  temperatures,  the  proportion  of  saturated 
hydrocarbons  formed  is  greatest ;  decomposition  appears  to  com¬ 
mence  between  two  singly-linked  carbon  atoms  at  the  extremity 
of  the  molecule.  This  is  in  accord  with  the  thermochemical  view 
and  leads  to  the  inference  that  the  hexadecene  molecule  loses  carbon 
atoms,  saturated  and  unsaturated,  from  both  extremities  in  different 
proportions  according  to  the  respective  amounts  of  energy  linking 
these  atoms  to  the  rest  of  the  molecule.  Between  the  low  tem¬ 
peratures  which  condition  the  formation  of  mono-  and  di-ethylenic 
chain  hydrocarbons  and  the  high  temperatures  at  which  aromatic 
hydrocarbons  and  tar  are  formed,  there  is  an  intermediate  zone 
within  which  the  decomposition  products  include  a  series  of  more 
or  less  saturated  hydrocarbons;  these,  by  loss  of  hydrogen,  may 
be  converted  into  the  substances  formed  at  high  temperatures. 

H.  J.  E. 

Bromotrinitromethane.  III.  E.  Schmidt  and  W.  Bartho- 
lome. — (See  i,  136.) 

Synthesis  of  Methyl  Alcohol  by  Reduction  of  Carbon 
Monoxide.  G.  Patart  ( Compt .  rend.,  1924,  179,  1330 — 1332). — 
Gas  containing  1  volume  of  carbon  monoxide  to  1*5 — 2  volumes  of 
hydrogen  is  circulated  over  zinc  oxide  at  400 — 420°/150 — 250  atm. ; 
the  liquid  obtained  on  cooling  part  of  the  circuit  to  20°  consists 
almost  entirely  of  water  and  methyl  alcohol.  [Cf.  B.,  1925,  83.] 

F.  M.  H. 

Behaviour  of  Sodium  Ethoxide  Solutions  towards  Nitric 
Oxide.  W.  Traube  ( Ber .,  1924,  57,  \E],  2063 — 2065 ;  cf.  Stechow, 
A.,  1924,  i,  1157). — Nitric  oxide  does  not  react  with  sodium  ethoxide 
solutions  so  long  as  they  remain  undecomposed;  reaction  occurs 
as  a  consequence  of  the  production  of  ketones  derived  by  auto- 
decomposition  of  the  ethoxide.  The  compound  CH2[N(NO)*ONa]2 
is  produced  almost  immediately  in  alcoholic  solutions  of  sodium 
ethoxide  containing  8 — 9%  of  acetone,  whereas  in  the  absence  of 
the  latter  the  reaction  is  not  complete  until  after  about  a  fortnight. 

H.  W. 

Magnesium  Alkoxides  and  their  Application  to  the 
Synthesis  of  Alcohols.  A.  Terentiev  (Bull.  Soc.  chim.. 
1924,  [iv],  35,  1145 — 1152).- — Magnesium  alkoxides  may  be  obtained 
by  passing  the  vapours  of  methyl,  ethyl,  n -propyl,  isobutyl,  or 
isoamyl  alcohol  over  magnesium  at  270 — 280° ;  the  presence  of 
moisture  inhibits  the  reaction  even  at  450°,  and  at  high  tem¬ 
peratures  catalytic  decomposition  of  the  alcohol  takes  place.  The 
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hydrogen  escaping  contains  traces  of  aldehydes  (probably,  e.g ., 
EtOH — >-021140+112).  With  ethyl  alcohol,  the  formation  of 
magnesium  ethoxide  is  complete  in  1  hour  and  the  temperature 
is  then  raised  to  400 — 410°  for  2J  to  3  hours,  when  by  the  further 
action  of  the  alcohol  vapour  on  the  ethoxide  butyl  alcohol  is  pro¬ 
duced  in  yields  of  12 — 18%  (cf.  Guerbet,  A.,  1899,  i,  472;  1901, 
i,  625).  Similarly,  propyl  alcohol  yields,  besides  some  propylene 
and  propaldehyde,  dipropyl  alcohol  [ p -methylpentanol]  in  30% 
yield,  identical  with  the  product  obtained  by  Guerbet  (A.,  1902, 
i,  130).  Magnesium  methoxide  does  not  behave  in  this  way;  at 
440 — 475°,  the  alcohol*  vapour  undergoes  catalytic  decomposition 
into  carbon  monoxide  and  hydrogen,  and  no  trace  of  ethyl  alcohol 
was  detected  (cf.  Guerbet,  A.,  1902,  i,  583).  The  magnesium 
alkoxides  are  decomposed  by  water,  with  regeneration  of  the  original 
alcohol.  Phenol  reacts  with  magnesium  at  about  300°,  forming 
a  phenoxide.  More  complex  products,  which  have  not  yet  been 
studied,  are  formed  in  all  these  condensations.  R.  B. 

Action  of  Organo-magnesium  Compounds  on  Av-Hepten- 
p-one  and  on  its  Olefinic  Alcohol.  V.  Grignard  and  M. 
Dubien  (Ann.  Chim.,  1924,  [x],  2,  282 — 318). — Organo-magnesium 
compounds  react  with  Av-hepten-p-one,  yielding  olefinic  tertiary 
alcohols  (cf.  Gry,  A.,  1908,  i,  307);  the  a8-addition,  yielding  a 
saturated  ketone,  reported  by  Kohler  (A.,  1905,  i,  207 ;  1907,  i, 
1050)  was  not  observed. 

n-Butaldehyde,  on  mechanical  agitation  with  acetone,  ether, 
and  12 — 15%  sodium  hydroxide,  gives  80%  of  the  theoretical  yield 
of  S-hydroxyheptan-fi-one,  b.  p.  92 — 94°/12  mm.,  df  0-9466, 
1-4368,  from  which  on  distillation  at  atmospheric  pressure  in  the 
presence  of  a  trace  of  iodine,  70 — 75%  of  the  theoretical  yield  of 
A^-hepten-P-one  (butylideneacetone),  b.  p.  61 — 62°/19  mm.,  d\° 
0-8667,  n\\  1-4448,  is  obtained  (on  the  n-butaldehyde) .  At  the 
same  time,  y -hydroxy -$-ethylhexaldehyde,  b.  p.  85 — 87°/6  mm., 
df  0-9466,  1-4368  ( semicarbazone ,  m.  p.  147°),  which  gradually 

changes  to  a  solid  dimeric  form,  is  probably  formed. 

Attempts  to  vary  the  experimental  conditions  to  obtain  8-methyl- 
heptan-P-one  by  aS-addition  were  unsuccessful;  the  action  of 
magnesium  methyl  iodide  on  Av-hepten-p-one  gives  in  75%  yield, 
fi-methyl-&y-hepten-fi-ol,  b.  p.  62 — 63°/14  mm.,  d 40'5  0-8398,  n)°'5 
1-4416.  Similarly,  magnesium  ethyl  bromide  gives  (yield  65%) 
y -methyl- As-octen-y -ol,  b.  p.  74 — 75°/15  mm.,  df  0-8614,  n ™  1-4390; 
magnesium  propyl  bromide  gives  (55%  yield)  8 -methyl '-/\e-nonen- 
S-ol,  b.  p.  87— 88°/15  mm.,  df5  0-8422,  1-4424.  t-Methyl-M- 

decen-t-ol,  b.  p.  94 — 95°/14  mm.,  d}25  0-8395,  wjf5  1-4481  (yield 
45%),  fiS-dimethyl-te-nonen-S-ol,  b.  p.  91 — 92°/15  mm.,  d}°  0-8364, 
nln  1-4412,  and  $i-dimethyl-&-decen-e-ol,  b.  p.  82 — 83°/5  mm. 
(yield  30%,  owing  to  formation  of  diisoamyl),  are  similarly  pre¬ 
pared.  Magnesium  phenyl  bromide  gives  diphenyl,  condensation 
products,  and  a  20%  yield  of  ^-phenyl- A  -hepten-{i-ol,  b.  p.  115 — 
116°/6  mm.,  d[°  0-9614,  n\l  1-5345,  which  on  distillation  even  under 
12 — 15  mm.,  but  best  at  50  mm.,  undergoes  ketonic  decomposition 
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(cf .  Grignard  and  Escourrou,  A.,  1923,  i,  739)  yielding  acetophenone 
and  Aa-pentene;  under  atmospheric  pressure,  simple  dehydration 
takes  place,  yielding  $ -phenyl- Aay-heptadiene,  b.  p.  246 — 248°,  d}4 
0*9384,  Uq  1*5422,  which  is  also  obtained  by  dehydration  with 
metaphosphoric  acid. 

p-Methyl-Ar-hepten-P-ol  on  warming  with  acetic  anhydride  or 
sulphuric  acid  yields  $-methyl-Aay-heptadiene,b.  p.  129 — 131°/745  mm., 
d\3  0*7673,  nf,  1*4605.  y-Methyl-A5-octen-y-ol  on  distillation  with 
a  trace  of  sulphuric  acid  similarly  yields  a  mixture  of  y-methylene- 
Ah-odene  (20 — 25%)  and  y-methyl-A^-odadiene  (75 — 80%),  the 
proportions  of  which  are  approximately  determined  by  ozonising 
the  dehydration  product  and  determining  the  proportions  of  form¬ 
aldehyde,  acetaldehyde,  and  butaldehyde  produced.  Z-Methyl- 
A ye-nonadiene  has  b.  p.  170 — 172°/745  mm.,  df  0*7873,  n™  1*4595. 
e-Methyl-A^-decen-«-ol  on  warming  with  metaphosphoric  acid 
yields  e-methyl-A^-decadiene,  b.  p.  187 — 189°/742  mm.,  d\4  0*7858, 
%4  1*4603,  probably  with  some  of  the  isomeride.  (38- Dimethyl - 
A?c- nonadiene ,  b.  p.  181 — 183°/752  mm.,  d\4  0*7931,  n U  1*4573,  is 
similarly  obtained. 

Magnesium  ethoxy  iodide  and  w-butaldehyde  in  ether  yield  chiefly 
the  aldol  condensation  product,  Me*[CH]2*CH(OH)*CHEt,CHO, 
together  with  some  ethyl  and  butyl  butyrates.  With  acetone, 
i<sohexan-8-ol-P-one  was  the  only  product  isolated.  Similarly,  the 
magnesium  iodo-alkoxide  of  p-methyl-Ay-hepten-p-ol  reacts  with 
Ar-hepten-p-one,  giving  a  compound, 

( ?)  Me-[CH2]2-CH:CH-CMe:CH-CO-CH:CH-[GH2]2*Me, 
b.  p.  145— -147°/15  mm.,  d4  0*8833,  w™  1*4761,  identical  with  that 
obtained  in  the  preparation  of  the  olefinic  alcohols. 

Magnesium  methyl  iodide  and  S-hydroxyheptan-p-one  give  in 
90%  yield  $-methylheptan-$Z-diol,  b.  p.  98 — 99°/5  mm.,  d\l  0*9127, 
We  1*4405,  which  on  distillation  at  atmospheric  pressure  gives  a 
mixture  of  methylheptadienes  and  $ -methyl- AP-hepten-Z-ol,  b.  p. 
162— -1637750  mm.,  61— 62°/17  mm.,  d\6  0*8462,  <6  1*4425,  which 
on  oxidation  with  potassium  permanganate  yields  acetone.  The 
allophanate  has  m.  p.  171°.  y-Methylodane-yn-diol,  b.  p.  Ill — 
112°/5  mm.,  d\'  0*9174,  n\\  1*4473,  similarly  prepared,  gives  y-methyl- 
A y-octen-e-ol  ( ?),  b.  p.  181— 182°/750  mm.,  df  0*8530,  ng  1*4515, 
together  with  a  mixture  of  diolefines  and  their  polymerisation 
products.  $-Phenylheptane-$&-diol,  b.  p.  151 — 152°/5  mm.,  d4 
1*021,  1*5170,  is  obtained,  together  with  benzene  and  diphenyl, 

by  the  action  of  magnesium  phenyl  bromide  on  S-hydroxyheptan- 
P-one.  It.  B. 

Aliphatic  Nitro-alcohols.  III.  M.  Trenel  and  R.  Wii  ken- 
dorf  {Ber.,  1924,  57,  [B],  2126—2130  ;  cf.  A.,  1923,  i,  288;  1924,  i, 
362). — Nitrotrihydroxy isobutane  is  converted  by  the  successive 
action  of  potassium  hypobromite  and  bromine  into  bromopicrin, 
potassium  bromodinitromethane,  and  p-bromo-p-nitropropane-ay- 
diol.  The  latter  compound  is  transformed  under  similar  con¬ 
ditions  into  the  potassium  salt  of  p-bromo-P-nitroethyl  alcohol, 
C2H203NBrK2,H20,  bromopicrin,  and  pp-dibromo-p-nitroethyl 
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alcohol,  b.  p.  118°/16  mm.  (3-Chloro-p-nitropropane-ay-diol  is 
converted  by  potassium  hypobromite  into  $-chloro-$-bromo- (3- 
nitroethyl  alcohol ,  b.  p.  116°/15  mm.,  and  by  potassium  hypo¬ 
chlorite  into  a  mixture  of  mono-  and  di-chloronitroethyl  alcohols. 
P-Bromo-J3-nitropropane-ay-diol  is  conveniently  prepared  by  the 
action  of  a  solution  of  sodium  in  ethyl  alcohol  (94%)  on 
nitromethane  and  paraformaldehyde  and  subsequent  treatment 
of  the  product  with  bromine  followed  by  the  removal  of  bromo- 
picrin  with  steam.  (3-Chloro-|3-nitropropane-ay-diol  is  prepared 
similarly.  It  is  transformed  by  a  solution  of  sodium  in  ethyl 
alcohol  into  the  monohydrated  sodium  derivative  of  chloronitroethyl 
alcohol,  which  separates  from  absolute  alcohol  with  2  mols.  of 
solvent.  H.  W. 

General  Method  for  the  Preparation  of  Ethers.  J.  B. 

Senderens  ( Compt .  rend.,  1924,  179,  1015 — 1019;  cf.  A.,  1923, 
i,  432,  742). — A  number  of  the  aliphatic  ethers  has  been  prepared 
by  heating  the  corresponding  alcohols  with  proportions  of  sulphuric 
acid  carefully  adjusted  so  as  to  produce  that  temperature  on 
heating  the  mixture  which  is  most  favourable  to  the  formation  of 
the  ether  concerned.  The  volumes  of  acid  given  are  those  required 
for  100  volumes  of  the  respective  alcohols.  ?i -Propyl  ether,  b.  p. 
86 — 88°,  40  vols.  of  concentrated  sulphuric  acid  or,  better,  60  vols. 
of  H2S04,2H20  at  125 — 130°.  w-Butyl  ether,  b.  p.  140 — 141°, 
20 — 25  vols.  of  concentrated  sulphuric  acid  with  reflux  condenser, 
or  100  vols.  of  H2S04,4H20  with  ordinary  condenser;  yield  30%. 
isoButyl  ether,  b.  p.  102 — 106°/750  mm.,  20  vols.  at  120—122°; 
above  this  temperature  much  butylene  is  evolved;  yield  30%. 
isoAmyl  ether,  b.  p.  171—172°  (corr.),  60%  yield  with  10  vols.  of 
acid  at  130 — 135° ;  16  vols.  of  H2S04,2H20  or  20  vols.  H2S04,4H20 
gives  40%  yield.  The  secondary  alcohols  require  much  less  sul¬ 
phuric  acid.  isoPropyl  alcohol  etherifies  badly  with  concentrated 
sulphuric  acid,  but  with  H2S04,2H20  or,  better,  H2S04,4H20  (volume 
equal  to  the  alcohol)  gives  isopropyl  ether,  b.  p.  67 — 68°/750  mm., 
d11  0*7282,  in  40%  yield.  sec.-Butyl  ether,  b.  p.  120*— 122°/748  mm., 
d 17  0-761,  was  obtained  in  30%  yield,  sec  .-Octyl  ether,  b.  p.  263 — 
264°/753  mm.,  rf15  0-807,  required  only  1 — 1-5  vols.  of  concentrated 
acid ;  2  vols.  convert  it  completely  into  water  and  octylene ;  yield 
35%.  Methods  for  the  separation  and  purification  of  the  ethers 
are  given.  A.  C. 

Organic  Polysulphides.  III.  Action  of  the  Disulphides 
of  the  Alkali  Metals  and  of  Sodium  Tetrasulphide  on  some 
Organic  Halogen  Compounds.  J.  S.  Thomas  and  R.  W. 
Riding  (J.  Chem.  Soc.,  1924,  125,  2460—2468;  cf.  this  vol.,  i,  4). 
— The  interaction  of  the  disulphides  of  the  alkali  metals  with 
organic  halides  in  ether  gives  rise  to  organic  disulphides.  In 
aqueous  media,  however,  a  sodium  polysulphide  solution  con¬ 
taining  sufficient  sulphur  to  form  the  disulphide  reacts  with  allyl 
iodide,  forming  diallyl  pentasulphide  tetraiodide.  Sodium  tetra¬ 
sulphide  and  organic  halides  interact,  forming  a  mixture  of  organic 
di-  and  penta-sulphides,  the  latter  preponderating.  Diethyl 
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disulphide,  allyl  iodide,  and  mercuric  oxide  give  the  compound 
Et2S2,C3H5I,Hgl2,  m.  p.  94-6°  (decomp.).  A  substance , 
C6H1202Cl2S2Hg2,  was  prepared  from  diallyl  disulphide  and  mercuric 
chloride. 

Evidence  is  produced  for  the  X’S’S’X  structure  of  the  disulphides 
of  the  alkali  metals  (cf.  Thomas  and  Rule,  T.,  1917,  111,  1063). 

L.  F.  H. 

Preparation  of  Ethyl  Acetate  and  Ethyl  Acetoacetate.  K.  G. 

Roberts  ( J .  Soc.  Chem.  Ind.,  1924,  43,  295 — 297t). — Ethyl  acetate 
of  high  purity  is  best  obtained  by  heating  equimolecular  proportions 
of  absolute  alcohol  and  glacial  acetic  acid  under  a  reflux  condenser 
with  0-1  part  of  sulphuric  acid  for  10  minutes  and  then  distilling 
from  an  oil-bath  at  130°.  Purified  from  alcohol  by  shaking  with 
water  and  fractionation,  and  dehydrated  over  potassium  carbonate, 
the  ester  is  finally  heated  with  phosphoric  oxide  and  fractionated. 
The  best  yields  of  ethyl  acetoacetate  resulted  from  the  pure  ethyl 
acetate  condensed  by  means  of  perfectly  clean  sodium  and  5%  of 
absolute  alcohol.  Factors  to  be  guarded  against  are  traces  of  water 
or  of  sodium  hydroxide  in  the  reaction  mixture.  B.  W.  A. 

Glycerides  of  Cacao  Fats.  K.  Amberger  and  J.  Bauch 
( Z .  JJnters.  Nahr.  Genussm.,  1924,  48,  371 — 390). — The  fatty  acids 
of  unhardened  cacao  fat  consist  of  43 — 45%  of  oleic  acid,  23 — 25% 
of  palmitic  acid,  and  31 — 33%  of  stearic  acid ;  in  the  hardened 
condition,  22-7%  of  palmitic  acid  and  77%  of  stearic  acid  are  present. 
The  glycerides  of  the  unhardened  fat  comprise  about  55%  of 
glyceryl  a-palmitate  Py-dioleate,  20%  of  glyceryl  (3-palmitate 
ay-distearate,  25%  of  glyceryl  afi-distearate-y-oleate,  and  small 
quantities  of  tristearin  and  glyceryl  p-palmitate  ay-distearate.  The 
hardened  fat  contained  25%  of  tristearin,  20%  of  glyceryl  p-palmitate 
ay-distearate,  and  55%  of  glyceryl  a-palmitate  Py-distearate. 

G.  S.  W. 

Higher  Fatty  Acids.  Eicosanoic  and  Stearic  Acids. 

G.  T.  Morgan  and  A.  R.  Bowen  (J.  Soc.  Chem.  Ind.,  1924,  43, 
346 — 348). — Hydrolysis  of  cacao  butter  cannot  be  used  as  a  method 
for  obtaining  eicosanoic  acid,  no  acid  higher  than  stearic  acid  being 
isolated.  The  graph  showing  the  relationship  between  m.  p.  and 
composition  of  mixtures  of  stearic  and  eicosanoic  acids  indicates  the 
formation  of  a  compound,  C18H36O2,C20H4O2.  Mixtures  of  50% 
of  each  acid  are  inseparable  by  fractional  crystallisation.  I.  E.  B. 

Catalysis  of  Linseed  Oil  Oxidation.  I.  P.  Slansky  {Chem. 
Umschau,  1924,  31,  277 — 280). — Various  substances  such  as  calcium 
carbonate,  calcium  sulphate,  and  barium  sulphate,  insoluble  in 
cold  linseed  oil,  considerably  accelerate  the  “  drying  ”  of  the 
oil  when  incorporated  with  it  to  form  a  paste,  and  a  more  marked 
acceleration  is  produced  under  these  conditions  by  compounds  of 
lead,  manganese,  and  cobalt,  insoluble  in  cold  linseed  oil.  The 
catalytic  activity  of  these  substances  is  greater  the  finer  their  state 
of  division.  Substances  such  as  graphite,  carbon-black,  and  various 
organic  dyes  which  inhibit  the  drying  of  linseed  oil  similarly  show 
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a  greater  effect  when  more  finely  divided.  These  effects  are  due 
to  surface  adsorption,  and  no  sharp  distinction  can  be  drawn 
between  these  heterogeneous  catalysts  and  the  homogeneous 
(micro-heterogeneous)  catalysts  such  as  the  colloidally  soluble 
driers.  Doubt  is  thrown  on  the  theories  of  the  production  of 
intermediate  chemical  compounds  between  the  catalyst  and  the 
reacting  substances.  P.  M. 

Catalysis  of  Linseed  Oil  Oxidation.  II.  Theory  of  the 
Mechanism  of  Catalysis.  P.  Slansky  ( Chem .  TJmschau,  1924, 
31,  281 — 282). — Oxides  and  carbonates  of  metals  such  as  lead  and 
calcium  have  a  far  stronger  accelerating  effect  on  the  drying  of 
linseed  oil  than  have  the  sulphates  of  these  metals.  These  basic 
substances  have  some  affinity  for  the  unsaturated  carboxyl  group 
and  this  is  held  to  accelerate  the  oxidation  of  the  oil  according  to 
a  development  of  the  views  of  Harkins  and  Langmuir  on  the  polar 
distribution  of  the  molecules  at  a  liquid  surface.  According  to 
these  views,  the  more  reactive  unsaturated  carbon  chains  of  the 
oil  molecule  would  be  directed  towards  the  interior  of  the  liquid, 
while  the  less  reactive  glyceride  group  would  be  directed  towards 
the  surface.  The  basic  catalysts  adsorb  the  molecules  of  the  oil 
by  virtue  of  their  affinity  for  the  carboxyl  groups  of  the  glyceride 
end  of  the  molecule,  which  therefore  becomes  directed  inwards, 
leaving  the  unsaturated  carbon  chains  outwards  so  that  they  now 
more  readily  undergo  oxidation.  Conversely,  “  carbophilic  ”  sub¬ 
stances  such  as  graphite  and  lampblack  adsorb  the  oil  by  attraction 
of  the  unsaturated  carbon  chains,  so  that  these  become  directed 
inwards  with  consequent  inhibition  of  their  rate  of  oxidation. 

P.  M. 

Hydrolysis  of  Esters  of  Ketonic  Acids.  A.  Skrabal,  F. 
Pfaff,  and  H.  Airoldi. — (See  ii,  139.) 

a-Alkyl-lsevulic  Acids.  H.  Gault  and  T.  Salomon  (Ann. 
Chim.,  1924,  [x],  2,  133 — 209). — A  republication  in  greater  detail 
of  work  previously  abstracted  (A.,  1922,  i,  427,  873).  The  general 
conclusion  is  reached  that  complete  hydrolysis  of  alkylacetonyl- 
malonic  esters  increases  in  difficulty  with  rise  in  the  weight  of  the 
substituting  alkyl  group  by  reason  of  the  steric  effects  thus 
produced.  H.  J.  E. 

Rate  of  Hydrolysis  of  Ethyl  Orthocarbonate.  A.  Skrabal 
and  M.  Baltadschiewa. — (See  ii,  139.) 

Optical  Superposition.  VI.  Methyl-w-hexylcarbinyl  Di- 
methoxysuccinates.  T.  S.  Patterson  and  C.  Buchanan  (J. 
Chem.  Soc.,  1924,  125,  2579—2590;  cf.  T.,  1907,  91,  705;  1915, 
107,  142 ;  A.,  1924,  i,  1041). — In  the  case  of  the  Z-octyl  dimethoxy- 
succinates,  the  rotatory  power  of  the  i-form  is  not  identical  with 
the  mean  of  the  rotatory  powers  of  the  esters  of  the  d-  and  Z-acids, 
in  contradiction  to  the  principle  of  optical  superposition.  The 
divergence  from  the  principle  of  the  substances  described  in  this 
paper  is,  however,  small.  The  assumption  by  Hudson  (A.,  1917, 
i,  445)  of  the  integrity  of  the  principle  is  criticised. 
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l-sec.-Odyl  d-dimethoxy succinate,  b.  p.  196°/4  mm.,  d}  0-9794, 
[a]s46i  +48-27°,  1-sec. -octyl  \-dimethoxy succinate,  b.  p.  190°/4  mm. 
co.,  d’  0-9764,  [a]j461— 77-50°,  and  1-sec  .-octyl  i-dimethoxy  succinate, 
b.  p.  199 — 201°/4  mm.,  d°  0-9775,  [<*]+,— 14-17°,  are  described, 
together  with  the  rotatory  powers  under  different  conditions  of 
temperature  and  solution,  d-sec  .-Octyl  d-dimethoxy  succinate,  b.  p. 
202°/5  mm.,  [a];S:jfil+77-ll0  (in  alcohol),  d-sec. -octyl  \-dimethoxy- 
succinate,  b.  p.  194°/4  mm.,  and  d-sec. -octyl  i-dimeihoxy succinate, 
b.  p.  202° / 5  mm.,  are  also  described.  L.  F.  H. 

Derivatives  of  Tetra-acetylmucic  Acid.  L.  J.  Simon  and 
A.  J.  A.  Ghellahmin  ( Compt .  rend.,  1924,  179,  1324 — 1326;  cf. 
Maquenne,  A.,  1888,  676;  Skraup,  A.,  1894,  i,  15). — Tetra-acetyl¬ 
mucic  acid,  m.  p.  258°  or  276°,  is  converted  by  water  into  acetic 
acid  and  mucolactone,  but  may  be  rapidly  recrystallised.  Its 
' potassium  (+8H20),  barium,  ammonium,  and  hydroxylamine  salts 
were  isolated ;  it  is  completely  hydrolysed  on  warming  with  alkali 
hydroxide.  The  action  of  hydrochloric  acid  on  its  methyl-alcoholic 
solution  gives  methyl  mucate,  which  with  acetic  anhydride  and 
zinc  chloride  yields  methyl  tetra-acetylmucate,  m.  p.  197°,  b.  p. 
250°/l  mm.,  whence  the  amide  and  anilide  may  be  prepared.  A 
trace  of  sulphuric  acid  causes  reaction  of  thionyl  chloride  with 
solution  of  tetra-acetylmucic  acid  in  acetyl  chloride  and  the  acid 
chloride  so  obtained  shows  remarkable  stability  towards  boiling 
water  but  with  alcohols  forms  the  corresponding  esters.  F.  M.  H. 

Vapour  Pressure  and  Chemical  Constant  of  Formaldehyde. 

S.  Mali  and  J.  Ghosh  (J.  Indian  Chem.  Soc.,  1924,  1,  37 — 43). — 
Liquid  formaldehyde  can  be  preserved  unchanged  at  temperatures 
below  —30°  if  dried  by  means  of  phosphoric  oxide.  The  results 
of  determinations  of  vapour  pressure  are  given  by  logp=  — 6500  /4-6T 
+1-75  logT— 0-035T/4-6+3-3,  where  X0=6500  cal.  and  the  chemical 
constant  is  3-3.  The  liquid  has  b.  p.  —21°  and  X  is  calculated  as 
5160  cal.,  whence  x/T  is  20-5  units.  G.  M.  B. 

Condensation  of  Formaldehyde.  I.  Condensation  with 
Magnesium  Oxide.  H.  Schmalfuss  and  K.  Kalle  (Ber.,  1924, 
57,  [jB],  2101 — 2104). — Formaldehyde  undergoes  condensation 
with  remarkable  ease  when  heated  under  2  atm.  pressure  in  aqueous 
solution  in  the  presence  of  magnesium  oxide.  The  primary  change, 
consisting  in  the  formation  of  methyl  alcohol  and  formic  acid,  is 
complete  as  soon  as  the  magnesium  oxide  is  dissolved  and  the' 
solution  is  neutral.  Somewhat  later,  the  formation  of  sugars 
commences  and  is  complete  within  a  few  minutes.  Finally,  the 
sugars  become  converted  into  an  acid  and  a  coloured  compound. 
The  latter  substances  are  produced  independently  of  one  another. 
If  formaldehyde  is  in  excess,  the  acid  is  formed,  but  not  the  coloured 
compound,  the  production  of  which  is  a  certain  indication  that  the 
formaldehyde  has  been  utilised  completely.  The  sugars  contain 
dihydroxyacetone  and  a  pentose;  aldoses  do  not  appear  to  be 
formed.  H.W. 
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Autoxidation  and  Anti-oxygenic  Action.  XII.  Active 
Autoxidisable  Form  of  Acraldehyde.  C.  Motjre  it,  C. 
Dufraisse,  and  M.  Badoche  ( Gompt .  rend.,  1924,  179,  1229 — 
1235;  cf.  A.,  1924,  i,  635;  ii,  602). — The  results  are  given  of 
experiments  made  to  test  the  authors’  theory,  according  to  which 
anti-oxygens  hinder  the  autoxidation  of  an  autoxidisable  sub¬ 
stance,  by  converting  the  active  form  into  the  ordinary  form. 

Besides  the  ability  to  unite  directly  with  free  oxygen,  the  active 
form  of  acraldehyde  exhibits  also  the  capacity  to  undergo  con¬ 
densation  to  an  insoluble  resin,  disacryl,  this  change  commencing 
only  when  the  oxidation  of  the  aldehyde  is  complete.  It  has  been 
shown  previously  that  quinol  retards  the  autoxidation  of 
acraldehyde,  and  it  is  now  found  that  the  same  compound  retards 
also  the  condensation  of  the  aldehyde  to  disacryl,  even  when  such 
condensation  is  effected  apart  from  autoxidation.  It  is,  therefore, 
possible  that  quinol  exerts  a  de-activating  action  on  acraldehyde, 
but  this  action  cannot  be  of  sufficient  intensity  to  explain  the 
anti-oxygenic  action. 

The  light  of  the  visible  spectrum  appears  to  exert  either  no  effect 
or  but  a  very  slight  one  on  acraldehyde  molecules,  the  activation 
of  the  aldehyde  being  due  either  to  internal  causes  or  to  radiations 
outside  the  visible  spectrum.  T.  H.  P. 

Aluminium  Amalgam  as  a  Reducing  Agent  in  the  Sugar 
Series.  D.  R.  Nanji  and  F.  J.  Paton  (J.  Chem.  Soc.,  1924,  125, 
2474 — 2476). — In  neutral  solution  aluminium  amalgam  is  almost 
without  action  on  sugars,  but  in  the  presence  of  a  trace  of  ammonia 
dextrose,  mannose,  and  galactose  are  reduced  to  the  extent  of 
80 — 95%  and  the  corresponding  alcohols  may  be  isolated  in  a  yield 
of  55%  of  the  sugar  employed  The  catalytic  effect  of  the  ammonia 
is  attributed  to  the  formation  of  compounds  of  the  aldehyde- 
ammonia  type.  The  reduction  of  the  disaccharides,  lactose  and 
maltose,  proceeds  less  satisfactorily,  presumably  owing  to  hydrolysis. 

L.  F.  H. 

Amylene-  and  Butylene-oxidic  Forms  of  Tetramethyl- 
galactose.  W.  N.  Haworth,  D.  A.  Ruell,  and  G.  C.  Westgarth 
(J.  Chem.  Soc.,  1924,  125,  2468— 2474).— Pryde  (T.,  1923,  123, 
1808)  has  provided  evidence  to  show  that  the  usual  form  of  tetra- 
methylgalactose  has  the  amylene-oxide  structure  (I).  In  the 
course  of  his  work,  however,  a  tetramethylgalactose  was  employed 
which  must  have  contained  structural  isomerides.  The  work  has 
been  repeated  using  a  specimen  of  the  sugar  stated  to  be  free  from 
isomerides.  The  same  conclusion  as  that  of  Pryde  has  been 
reached,  there  being  too  small  an  amount  of  impurity  in  his 
specimens  to  invalidate  the  results. 

A  new  form  of  methylgalactoside  has  been  isolated  and  converted 
into  the  corresponding  tetramethylmethylgalactoside,  b.  p.  112°/ 
0*015  mm.,  n0  1*4405,  [a]D— 45*2°  in  water,  from  which  a.  tetramethyl¬ 
galactose,  b.  p.  136°/0*05  mm.,  na  1*4540,  [a]D— 21*2°  in  water,  was 
obtained.  This  sugar  is  probably  2:3:5:  6-tetramethylgalactose 
(II)  since,  on  oxidation,  it  yields  the  2:3:5:  6-tetramethylgalac- 
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tonolactone  described  by  Pryde  ( loc .  cit.).  It  therefore  probably 
has  the  butylene-oxide  structure  (y-form),  a  conclusion  which  is 
confirmed  by  its  instability  towards  permanganate.  On  the  basis 
of  these  results  it  is  suggested  that  former  claims  to  have  isolated 
tetramethyl-y-galactose  (Cunningham,  T.,  1918,  113,  596)  should 
be  revised.  The  formation  of  oetamethyldigalactose  from  tetra¬ 
methyl-y-galactose  (Cunningham,  loc.  cit.)  is  also  called  in  question. 
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Cellulose.  K.  Hess  ( Z .  angew.  Chem.,  1924,  37,  993 — 1003). — 
From  the  optical  activity  and  mass-action  relationships  it  has 
been  shown  (A.,  1924,  i,  142)  that  in  cuprammonium  solution  the 
cellulose  molecule  reacts  in  its  simplest  chemical-structural  form, 
C6H10O5.  Celluloses  of  all  origins,  whatever  their  degree  of  solu¬ 
bility  or  dispersity,  are  substantially  identical  in  cuprammonium 
solution  with  normal  cotton  cellulose.  Further,  the  Rontgen  diagram 
shows  that  the  cellulose  regenerated  from  cuprammonium  solution 
is  identical  with  the  original  cotton ;  no  chemical  change  is  detected. 
Hydrocellulose  has  been  resolved  into  a  mixture  of  structurally 
intact  cellulose  with  cupric-reducing  cellulodextrins.  Hydro¬ 
cellulose  prepared  by  the  method  of  Knoevenagel  and  Busch 
(A.,  1922,  i,  636),  also  the  cellulose  regenerated  by  hydrolysis  of 
certain  types  of  cellulose  acetate,  are  completely  soluble  in  8% 
sodium  hydroxide  solution.  These  solutions  can  be  fractionated  by 
precipitation  with  ammonia  and  the  resulting  celluloses  are  struc¬ 
turally  intact  when  examined  in  cuprammonium  solution,  identical 
with  cotton  cellulose  but  retaining  each  its  own  specific  solubility 
or  degree  of  dispersion.  Cellulose  of  this  type  has  been  described 
as  “  cellulose  A  ”  (loc.  cit.) ;  it  can  be  prepared  directly  by  Knoe¬ 
venagel  and  Busch’s  method  by  working  at  sufficiently  low  temper¬ 
atures.  A  series  of  different  cellulose  acetates  of  various  degrees  of 
solubility  has  been  examined ;  these  all  yield  intact  cellulose  after 
hydrolysis,  differing  somewhat  in  solubility  in  8%  sodium  hydroxide. 
Cellulose  triacetate  has  been  prepared  as  large,  well-defined  crystals 
from  solutions  in  tetrachloroethane  or  tetrachloroethylene,  the 
colloid  presumably  crystallising  in  combination  with  the  solvent. 
By  the  optical  method,  in  cuprammonium  solution  it  has  been  shown 
that  lichenin  is  not  identical  with  cellulose.  [Cf.  Karrer,  A.,  1924, 
i,  373,  501.]  J.  F.  B. 

Reserve  Cellulose  and  Cellulose.  P.  Karrer  ( Z .  angew. 
Chem.,  1924,  37,  1003— 1007).— Lichenase  (cf.  A.,  1923,  i,  1182) 
is  a  mixture  of  enzymes,  the  true  lichenase  being  always  accompanied 
by  cellobiase  and  gentiobiase.  The  various  components  are  affected 
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differently  on  storage  or  by  diffusion,  the  cellobiase  disappearing 
first.  The  rapidity  of  saccharification  depends  essentially  on  the 
preparation  of  the  substrate  in  a  highly  dispersed  condition.  The 
unit  of  lichenase  is  defined  as  the  quantity  of  enzyme  in  0*1  g.  of 
dry  material  which  at  37°  in  a  medium  having  an  acidity  of 
pK  5-28  will  saccharify  1  g.  of  lichenin  to  the  extent  of  20% 
in  2  hours.  Within  the  limits  of  10 — 40%  conversion  the  quantity 
of  lichenin  saccharified  is  proportional  to  the  square  root  of  the 
enzyme  concentration.  Two  kg.  of  green  malt  contain  lichenase 
equivalent  to  the  product  obtained  from  35 — 40  snails  (about 
95  units) ;  germinated  oats  and  maize  contain  only  | of  this 
amount.  Cotton  cellulose  precipitated  from  cuprammonium  solu¬ 
tion  is  saccharifiable  by  lichenase  to  the  extent  of  50%  ;  by  repeating 
the  process  of  solution,  precipitation,  and  digestion  with  the  enzyme 
the  whole  of  the  cellulose  may  ultimately  be  converted  into  dextrose. 
Thus  it  appears  that  to  a  certain  extent  the  resistance  of  the  perma¬ 
nent  celluloses  as  compared  with  the  reserve  celluloses  depends  on 
the  compactness  of  the  micellar  structure  which  is  resolved  on 
dispersion.  J.  F.  B. 

Absorption  of  Sodium  Hydroxide  by  Cellulose  from 
Solutions.  W.  Vieweg  ( Z .  angew.  Chem.,  1924,  37,  1008 — 1010). 
— The  absorption  curve  of  sodium  hydroxide  from  aqueous  solutions 
by  cellulose  shows  the  formation  of  a  compound,  (C6H10O5)2,NaOH, 
in  solutions  containing  from  16  to  35  g.  of  sodium  hydroxide 
per  100  c.c.  :  there  are  indications  of  another  compound, 
C6Hi0O5,NaOH,  at  concentrations  above  40  g.  per  100  c.c.  The 
experimental  evidence  has  been  repeated  in  consequence  of  con¬ 
trary  statements  by  Rassow  and  Wadewitz  (A.,  1924,  i,  374),  whose 
conclusions  are  shown  to  be  based  on  analytical  errors.  J.  F.  B. 

Alkali-cellulose.  E.  Heuser  (Z.  angew.  Chem.,  1924,  37, 
1010 — 1013). — The  conclusions  of  Vieweg  (preceding  abstract)  are 
confirmed  and  the  evidence  of  the  formation  of  a  compound, 
(C6H10O5)2,NaOH,  in  solutions  of  sodium  hydroxide  between  16 
and  24%  concentration  by  weight  is  definite.  At  higher  concentra¬ 
tions,  the  alkali-cellulose  seems  to  attract  sodium  hydroxide  by 
adsorption,  and  the  quantity  is  influenced  by  working  at  higher 
temperatures.  Additional  confirmation  of  the  chemical  combina¬ 
tion  between  cellulose  and  sodium  hydroxide  is  afforded  by  the 
establishment  of  similar  relations  wdth  other  alkali  hydroxides. 
Lithium,  sodium,  and  potassium  hydroxides  all  show  absorption 
curves  with  a  characteristic  flattening  corresponding  with  the 
molecular  ratios  (C6H10O5)2  :  M'OH.  This  region  is  obtained  with 
solutions  of  lithium  hydroxide  at  9 — 11%,  sodium  hydroxide  at 
16 — 24%,  and  potassium  hydroxide  at  25 — 35%.  Caesium  hydroxide 
differs  from  the  other  alkalis  in  that  the  curves  indicate  a  com¬ 
bination  in  the  ratio  (C6H10O5)3  :  CsOH  in  liquors  containing  45 — 
60%  of  caesium  hydroxide.  J.  F.  B. 

Relations  between  Age  of  Cellulose  and  the  Properties  of 
Nitrocellulose  prepared  from  it.  L.  Metjnier  and  A.  Bregttet 

(Rev.  gen.  Colloid.,  1924,  2,  289 — 294). — Preparations  were  made 
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by  dissection  of  the  stem  of  the  common  poplar  representing 
four  different  periods  of  growth  of  the  same  tree;  these  were 
separately  converted  into  cellulose  by  digestion  with  sodium 
hydroxide.  The  region  of  the  heart  gave  the  lowest  yield  of  cellu¬ 
lose  and  the  peripheral  region  consisting  of  wood  of  not  more  than 
8  years’  growth  came  next.  The  highest  yield  was  obtained  from 
the  wood  of  8  to  24  years.  The  copper  value  of  the  purified  cellulose 
decreased  regularly  from  the  heart  to  the  periphery,  and  the  con¬ 
tent  of  a-cellulose  increased  in  the  same  order.  In  general  it  was 
observed  that  the  older  portions  of  the  wood  yielded  a  weaker 
cellulose  and  one  more  easily  swollen  by  water  than  the  younger 
portions,  the  cellulose  of  which  could  be  regarded  as  more  resistant 
and  more  highly  polymerised.  These  four  celluloses  were  nitrated 
under  similar  conditions,  giving  nitrates  containing  from  10-5  to 
10*9%  of  nitrogen,  and  the  relative  viscosities  of  the  acetone  solutions 
of  the  products  were  ranged  in  a  series  of  increasing  values  from  the 
centre  outwards  as  follows  :  128 ;  201 ;  248 ;  697.  J.  F.  B. 

Nitrates  of  Oxycelluloses,  Hydrocelluloses,  and  Cellulose 
Hydrates.  K.  Atsuki  (J.  Fac.  Engin.  Imp.  Univ.  Tokyo,  1924, 
15,  55 — '108). — The  degree  of  chemical  modification  of  the  cellulose 
portion  of  a  cellulose  nitrate  may  be  determined  by  the  copper  value 
of  the  regenerated  cellulose.  Hydrolysis  without  secondary  changes 
is  effected  by  digesting  for  6 — 10  hours  at  25 — 30°  with  100  parts 
of  a  16%  solution  of  ammonium  hydrosulphide.  The  copper  value 
of  the  purified  regenerated  cellulose  is  always  higher  than  that 
of  the  original,  the  difference  being  due  to  the  unavoidable  hydrolysis 
taking  place  during  nitration.  This  difference  is  greater  the  higher 
the  percentage  of  water  in  the  nitrating  acid  and  the  greater  the 
divergence  of  the  proportions  of  the  two  acids  from  the  ratio  1  :  1 
by  weight.  The  nitration  of  oxycelluloses  of  increasing  degrees  of 
oxidation  yields  a  series  of  products  in  which  the  yield  and  percen¬ 
tage  of  nitrogen  decrease,  the  solubility  in  10%  camphor-alcohol 
increases,  and  the  viscosity  in  acetone  decreases  in  proportion  as 
the  copper  value  of  the  original  oxycellulose  rises.  When,  however, 
this  value  reaches  about  10  a  sudden  deterioration  in  all  the 
characters  of  the  nitrate  is  observed  and  it  is  inferred  that  this  point 
represents  a  definite  rupture  of  the  cellulose  nucleus,  beyond  which 
the  copper  value  ceases  to  be  a  true  measure  of  the  degree  of  chemical 
modification.  Nitrates  of  oxycellulose,  as  distinguished  from  those 
of  normal  cellulose,  are  susceptible  to  decomposition  by  boiling  with 
2%  sodium  sulphite  solution  and  a  certain  degree  of  fractional 
separation  may  be  carried  out  by  this  reagent.  Mercerised  cotton 
differs  from  normal  cotton  by  the  more  profound  hydrolysis  induced 
by  the  nitrating  acid,  the  lower  viscosity  of  its  nitrates,  and  the  higher 
copper  value  of  the  regenerated  cellulose.  J.  F.  B. 

Primary  p-Amino-alcohols  having  the  General  Formula 
R*CH (NH2 ) •  CR1!!2* CH2* OH.  P.  Billon  {Compt.  rend.,  1924, 
179,  1054 — 1056). — y-Amino-$$-diethylbutan-<x.-ol,  b.  p.  132°/ 
22  mm.  {hydrochloride,  m.  p.  115°),  has  been  prepared  by  reducing 
the  oxime  (cf.  Betti,  A.,  1898,  i,  649)  of  ethyl  aa-diethylaeetoacetate 
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with  sodium  in  absolute  alcohol.  The  benzoyl  derivative  of  the 
hydrochloride  has  m.  p.  180°.  A.  C. 

Synthesis  of  certain  Dipeptides  of  Complex  Natural 
Amino-acids.  L.  Havestadt  and  R.  Fricke. — (See  i,  162.) 

Preparation  of  Ethyl  Cyanoacetate.  0.  C.  Stephens  (J. 
Soc.  Chem.  Ind.,  1924,  43,  313 — 314t;  327 — 328t). — The  usual 
method  of  preparing  ethyl  cyanoacetate  from  chloroacetic  acid, 
although  giving  an  85%  yield,  involves  the  laborious  separation  of 
cyanoacetic  acid.  It  was  found  that :  (a)  by  preparing  ethyl 

chloroacetate  from  trichloroethylene  (cf.  Imbert,  A.,  1909,  i,  453, 
694,  873),  and  thence  forming  ethyl  cyanoacetate,  yields  of  48% 
were  obtained ;  the  process  is  simple  and  economical ;  (6)  by 

esterifying  chloroacetic  acid,  and  then  transforming  the  ethyl 
chloroacetate  into  ethyl  cyanoacetate,  the  yield  is  35% ;  (c) 

preparing  cyanoacetic  acid  from  chloroacetic  acid  and  esterifying 
without  isolation  of  the  acid,  yields,  under  favourable  conditions, 
60%  of  ethyl  cyanoacetate  and  some  ethyl  malonate.  B.  W.  A. 

Synthesis  of  Carbamide  from  Carbon  Dioxide  and 
Ammonia  under  Atmospheric  Pressure.  I.  K.  C.  Bailey 
( Sci .  Proc.  Roy.  Dublin  Soc.,  1924,  18,  [1- — 4],  23 — 28). — A  mixture 
of  carbon  dioxide  and  ammonia  was  passed,  at  atmospheric  pressure, 
through  the  annular  space  between  a  water-cooled  glass  tube  and 
an  outer  quartz  tube,  heated  at  500°  and  above  in  an  electric 
furnace.  Carbamide  and  ammonium  cyanate  were  deposited  on 
the  cold  tube.  The  best  results  were  obtained  by  using  the  gases 
in  the  ratio  of  1  vol.  of  ammonia  to  4  vols.  of  carbon  dioxide.  The 
yield  of  carbamide  increases  with  the  temperature  up  to  about  700°, 
and  is  improved  by  the  use  of  catalysts  such  as  aluminium  oxide 
or  thorium  oxide.  In  one  instance,  a  yield  of  25%  (on  ammonia) 
of  carbamide  was  obtained.  By  again  passing  the  exhaust  gases, 
together  with  the  vapour  of  the  ammonium  salts  which  had  been 
deposited  on  the  portions  of  the  tube  outside  the  furnace,  through 
the  apparatus,  a  yield  of  about  50%  was  obtained.  C.  J.  S. 

Interaction  of  Sulphur  Monochloride  with  Organic  Acid 
Amides.  II.  K.  G.  Naik  and  C.  S.  Patel  (J.  Indian  Chem. 
Soc.,  1924, 1,  27 — 35 ;  cf.  T.,  1921,  119,  1166). — The  type  of  product 
obtained  from  sulphur  monochloride  and  an  acid  amide  depends  on 
the  strength  of  the  acid  residue  of  the  latter,  s -Dihexoylhydrazine 
(C5Hii*CO)2N2H2,  m.  p.  Ill — 112°,  from  sulphur  monochloride 
and  hexoamide,  is  reconverted  into  the  latter  by  reduction.  s-Di- 
valerylhydrazine,  (C4H9*CO)2N2H2,  m.  p.  123°,  and  s-diisobutyryl- 
hydrazine,  m.  p.  120 — 121°,  are  described.  Chloroacetamide  gives 
the  compound  (CH2CbC(>NH)2S,  m.  p.  165°  (decomp.).  The  follow¬ 
ing  substances  are  described :  s -hexachlorodiacetylhydrazine, 
(CC13*C0)2N2H2,  m.  p.  148 — 149°,  from  trichloroacetamide ;  cyano- 
acetamide  C-disulphide,  [CN’CH(CO'NH2)]2S2,  m.  p.  103°  (decomp.), 
from  cyanoacetamide ;  s-di(isobutyramidophenyl )  disulphide, 
(CHMe^CO'NH’CellJ^a,  m.  p.  100 — 102°  (decomp.),  from 
fsobutyranilide ;  s-di  {phenylacetamidophenyl)  disulphide, 
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(CH2Ph*CO*NH>C6H4)2S2,  m.  p.  162 — 163°,  from  phenylacetanilide, 
which  yielded,  on  nitration,  a  tetranitro  derivative,  m.  p.  148 — 150° ; 
s-di(acetoxyformanilidophenyl)  trisulphide, 

[NHPh-CO-C6H3(OAc)]2S3, 

m.  p.  78°  (decomp.),  from  acetylsalicylanilide.  G.  M.  B. 

Hyd.roferrocyanid.es  and  Hydroferricyanides  of  Organic 
Bases.  IV.  W.  M.  Cumming  ( J .  Chem.  Soc.,  1924,  125,  2541 — 
2542 ;  cf.  T.,  1922,  121,  1287 ;  1923,  123,  2457  ;  A.,  1924,  i,  778).— 
A  description  is  given  of  the  hydroferrocyanides  of  mono-  and 
di-methylaniline,  p-bromodimethylaniline,  p-nitrosodimethylaniline, 
and  o-dianisidine,  and  of  the  hydroferricyanides  of  aniline,  o-,  m-, 
and  p-toluidine,  o-  and  m-phenylenediamine,  mono-  and  di-methyl- 
aniline,  p-bromodimethylaniline,  p-nitrosodimethylaniline,  pyridine, 
quinoline,  fsoquinoline,  (3-naphthylamine,  piperazine,  piperidine, 
benzylamine,  hexamethylenetetramine,  o-anisidine,  p-xylidine,  and 
dimethylaminoazobenzene.  The  hydroferricyanides  of  hydrazo- 
benzene  and  o-hydrazotoluene  have  been  prepared. 

Certain  isomerides  (o-  and  p-toluidine,  quinoline  and  nsoquinoline) 
may  be  separated  by  means  of  the  different  solubilities  of  their 
hydroferricyanides.  L.  F.  H. 

Preparation  of  Hydroxylated  Aliphatic  Arsinic  Acids.  Les 

Etablissements  Poulenc  Freres  and  C.  Oechslin  (Brit.  Pat. 
206152 ;  cf.  A.,  1923,  i,  906). — The  former  patent  is  extended  to  the 
action  of  an  alkali  arsenite  on  aliphatic  substances  of  the  formula 

jj  C— CHR’  w^ere  ^  represents  H,  Me,  Et,  C02H,  or  CH2-0H. 

W.  T.  K.  B. 

Irreversible  Catalysis  of  Unsaturated  Cyclic  Hydrocarbons. 

II.  N.  D.  Zelinski  ( Ber .,  1924,  57,  [B],  2055 — 2057 ;  cf.  A., 
1923,  i,  767). — cyc/oHexene  is  quantitatively  and  rapidly  decom¬ 
posed  by  palladised  asbestos  at  temperatures  below  164-5°  into 
benzene  (1  mol.)  and  cyclohexane  (2  mols.) ;  the  catalysis  is  irrevers¬ 
ible  since  cycfohexene  cannot  be  produced  from  benzene  and  cyclo¬ 
hexane  under  similar  conditions.  The  three  methylcyc/ohexenes 
and  methyl enecycZohexane  are  decomposed  similarly  into  toluene 
and  hexahydrotoluene  at  116 — 118°.  H.  W. 

Octahydroindene  and  its  Behaviour  towards  Catalytic 
Dehydrogenation.  N.  D.  Zelinski  and  P.  Borissov  (Ber., 
1924,57,  [JS],  2060 — 2061). — Octahydroindene,  b.  p.  163-5 — 164-5°/ 
765  mm.,  d]5'5  0-8790,  n^'5  1-4711  (cf.  Eykman,  A.,  1904,  i,  25), 
is  quantitatively  prepared  by  the  catalytic  hydrogenation  of  indene 
in  the  presence  of  palladised  asbestos  (30%).  As  expected  from  a 
substance  containing  the  hexamethylene  and  pentamethylene  rings, 
it  is  dehydrogenated  by  the  same  catalyst  at  300 — 305°  into  tetra- 
pn*rw.riT.f«iT  ^ 

hydroindene,  b-  P-  171— 172°/757  mm., 

df'5  0-9274,  n}f5  1-5153.  A  similar  dehydrogenation  is  effected 
under  like  conditions  by  niekelised  aluminium  oxide,  which,  at  a 
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slightly  higher  temperature  (320 — 325°),  also  causes  rupture  of  the 
pentamethylene  ring  and  formation  of  benzene,  toluene,  and  ( ? ) 
xylene.  H.  W. 

Isomerisation  of  Decahydronaphthalene.  N.  D.  Zelinski 
[with  M.  Gavedovskaja]  ( Ber .,  1924,  57,  [£],  2062 — 2063). — Chlor¬ 
ination  of  decahydronaphthalene  under  conditions  which  will  be 
fully  described  subsequently  yields  chlorodecahydronaphthalene 
(chloronaphthane),  b.  p.  114 — 116°/20  mm.,  df 3  1-0588,  nf}'5 
1-5121,  which  is  only  partly  converted  by  alcoholic  potassium 
hydroxide  solution  into  octahydronaphthalene,  b.  p.  195 — 196°, 
df  0-9134,  rif  1-4965.  The  chlorodecahydronaphthalene,  which  is 
unattacked  by  alkali  hydroxide,  is  transformed  by  fuming  hydriodic 
acid  at  250°  into  a  decahydronaphthalene,,  b.  p.  185 — 187°/743  mm., 
df  0-8681,  ri%  1-4687,  which  is  not  identical  with  the  cis-  or  trans- 
decahydronaphthalene  described  by  Eisenlohr  and  Polenske  (A., 
1924,  i,  1291).  H.  W. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  E.  de  B.  Barnett  and  J.  W.  Cook  (Rec.  trav.  chim., 
1924,  43,  897 — 898). — According  to  the  Dewar  formula  of  benzene 
(T.,  1922,  121,  1133,  1143;  1923,  123,  2081;  cf.  T.,  1905,  87, 
1347),  the  contention  of  Prins  (this  vol.,  i,  18)  that  substitution  in 
the  aromatic  nucleus  cannot  be  preceded  by  the  formation  of  an 
additive  compound  is  without  foundation.  On  that  basis,  the  addi¬ 
tive  compound  would  more  probably  revert  to  the  aromatic  state 
than  undergo  further  addition.  In  some  cases,  however,  substitution 
may  take  an  entirely  different  course  :  the  substituent  may  first 
enter  a  side-chain  and  then  migrate  to  the  nucleus.  W.  E.  E. 

New  Process  of  Nitration  with  the  Aid  of  Nitrogen 
Oxides  from  the  Air  or  Ammonia.  I.  A.  Schaarschmidt 
(Ber.,  1924,  57,  [JB],  2065 — 2072). — Aromatic  compounds  react 
readily  with  nitrogen  peroxide  in  the  presence  of  aluminium  chloride, 
forming  complexes  of  the  type  2AlCl3,3PhCl,3N204,  which  are  very 
sensitive  to  water,  but  otherwise  comparatively  stable.  The 
nitrogen  peroxide  may  be  used  in  the  liquid  form  or  as  the  mixture 
obtained  from  air  or  by  the  combustion  of  ammonia,  provided  that, 
in  the  latter  case,  the  water  formed  simultaneously  is  carefully 
removed.  The  most  suitable  molecular  proportions  of  aluminium 
chloride,  benzenoid  compound,  and  nitrogen  peroxide  are  0-66  :  3  :  1. 
The  complex  appears  to  be  saturated,  since  it  does  not  react  with 
bromine  or  chlorine  or  add  a  second  N204  group.  The  action  of 
aluminium  chloride  is  influenced  by  temperature  and  the  nature  of 
the  benzenoid  compound.  With  chlorobenzene,  the  process,  when 
started,  proceeds  in  a  uniform  manner  at  the  atmospheric  temper¬ 
ature.  Below  10°,  benzene,  aluminium  chloride,  and  nitrogen 
peroxide  yield  an  additive  compound  which  requires  to  be  gently 
warmed  before  the  desired  reaction  takes  place,  whereas  this  occurs 
with  chlorobenzene  at  — 35°.  Eerric  chloride  acts  more  slowly, 
but  more  nearly  quantitatively.  With  toluene,  complications  occur 
because  of  the  oxidising  action  of  nitrogen  peroxide  on  the  methyl 
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group.  The  complex  compounds  are  decomposed  by  withdrawal 
of  the  metallic  chloride  by  means  of  water.  The  resulting  additive 
compound  of  nitrogen  peroxide  and  benzene  is,  as  a  derivative  of 
dihydrobenzene,  unstable  and  its  decomposition  into  nitrobenzene 
and  nitrous  acid  cannot  be  prevented  by  cooling.  The  nitrated 
product  remains  dissolved  in  the  excess  of  benzenoid  compound ; 
it  consists  almost  exclusively  of  the  mononitro  derivative,  the 
proportion  of  saponifiable  by-products  being  negligibly  small.  The 
aqueous  solution  contains  aluminium  chloride  and  nitrous  acid, 
which  decomposes  into  nitric  acid  and  pure  nitric  oxide ;  the  latter, 
after  treatment  with  oxygen  or  air,  is  used  for  further  charges. 
Subsequent  treatment  of  the  aqueous  solution  with  ammonia  yields 
pure  aluminium  or  ferric  hydroxide,  ammonium  nitrate,  and 
ammonium  chloride. 

Chlorobenzene  gives  a  mixture  of  p-  and  o-chloronitrobenzenes 
in  the  ratio  77  :  23,  the  high  proportion  of  the  former  allowing 
86%  of  it  to  be  isolated  by  expression.  The  ratio  is  very  little 
affected  by  variation  in  temperature.  H.  W. 

Arylamine  Salts  of  some  Sulphonic  Acids  of  the  Benzene 
Series.  I.  Benzenemonosulphonic  Acid.  C.  M.  Keyworth 
( J .  Soc.  Chem.  Ind.,  1924,  43,  341 — 342t). — The  arylamine  salts 
of  benzene-  and  toluene-sulphonie  acids  are  useful  for  the  identific¬ 
ation  of  these  sulphonic  acids  and  of  small  quantities  of  amines. 
They  have  definite  melting  points  and  crystallise  well.  The 
N -substituted  arylamines  do  not  readily  form  salts  with  the  above 
acids,  and  the  basic  salts  of  diamines  were  not  obtained  pure. 
w-Nitro-p-toluidine  and  (3-aminoanthraquinone  failed  to  form  salts. 
The  following  salts  of  benzenesulphonic  acid  are  described  :  aniline , 
m.  p.  240°;  o-toluidine,  m.  p.  176°;  m-toluidine,  m.  p.  173°;  p -tolu- 
idine,  m.  p.  205° ;  <x.-naphthylamine,  m.  p.  234°  ;  (3 - n aphthylami n e , 
m.  p.  248°;  p-nitro-o-toluidine ,  m.  p.  222°;  m-nitroaniline,  m.  p. 
236° ;  m-xylidine,  m.  p.  233° ;  benzidine,  m.  p.  above  300° ;  o-tol- 
idine,  m.  p.  310°;  dianisidine,  m.  p.  277°;  m -phenylenediamine, 
m.  p.  above  320° ;  p -phenylenediamine,  m.  p.  above  320° ;  p -chloro- 
aniline,  m.  p.  235°;  o -chloroaniline,  m.  p.  204°;  ip-cumidine,  m.  p. 
217°;  p-anisidine,  m.  p.  182°;  p-phenetidine,  m.  p.  171°.  The 
approximate  solubility  of  each  salt  is  given.  I.  E.  B. 

Extraction  of  the  Isomeric  Xylenes  from  Crude  "Xylol.” 

T.  S.  Patterson,  A.  McMillan,  and  R.  Somerville  (J.  Chem. 
Soc.,  1924,  125,  2488 — 2490;  cf.  A.,  1923,  i,  451). — Coke-oven 
xylene  (b.  p.  137 — 141°)  was  shaken  with  sulphuric  acid  {d  1*84), 
and  m-xylene-4-sulphonic  acid  together  with  a  little  o-xylene-4- 
sulphonic  acid  was  formed  in  the  acid  layer.  Dilution  with  water 
precipitated  the  acids,  which  when  decomposed  with  superheated 
steam  yielded  ?n-xylene,  m.  p.  — 45-5°.  The  mixed  o-  and  m-xylene- 
4-sulphonic  acids  were  separated  by  fractional  crystallisation  of 
their  calcium  salts  from  water ;  the  solubility  of  calcium  o-xylene-4- 
sulphonate  in  water  increases  but  that  of  calcium  m-xylene-4- 
sulphonate  decreases  with  rise  of  temperature.  m-Xylene-4- 
sulphonic  acid,  purified  by  crystallisation  from  chloroform,  has 
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m.  p.  61 — 62°,  and  when  decomposed  by  steam  gives  chemically 
pure  m-xylene,  m.  p.  —53°  (corr.).  o-Xylene-4-sulphonic  acid, 
hygroscopic,  has  m.  p.  63 — 64°.  P.  C. 


Chemistry  of  Syntheses  and  Degradations  by  Means  of 
Aluminium  Chloride.  G.  Schroeter  [with  E.  van  Hulle, 
A.  Gluschke,  G.  Stier,  and  H.  Muller]  ( Ber .,  1924,  57,  [2?], 
1990 — 2003). — Technical  tetrahydronaphthalene,  after  purification 
with  sodium  hydrogen  sulphite,  is  treated  with  a  small  proportion 
of  aluminium  chloride  during  6 — 10  hours  at  50 — 70°.  The  pro¬ 
duct  is  fractionally  distilled,  whereby,  in  addition  to  benzene  and 
tetrahydronaphthalene,  the  following  substances  are  obtained  : 
(i)  a  hydrocarbon,  probably  a  perky  dr  oanthracene,  C14H24,  b.  p.  128°/ 
11  mm.,  m.  p.  93°,  which  is  indifferent  towards  bromine,  nitric  acid, 
sulphuric  acid,  or  permanganate ;  (ii)  s-octahydroanthracene, 
m.  p.  73 — 74°,  b.  p.  293 — 295°/760  mm.,  167°/12  mm.,  which  is 
transformed  into  anthracene  when  heated  with  sulphur,  zinc  dust, 
or  reduced  copper  (for  proof  of  constitution,  see  this  vol.,  i,  128) ; 
(iii)  s-octahydrophenanthrene,  m.  p.  16-7°,  b.  p.  295°/760  mm., 
167-5°/13  mm.,  d20  1-026,  which  yields  phenanthrene  when  heated 
with  sulphur ;  (iv)  a  stibstance,  C14H16,  m.  p.  54 — 55°,  which  has  not 
been  identified ;  (v)  a  mixture  of  2  :  6'-ditetrahydronaphthyl, 

^w^h2>C6H3'CH<™  m-  P-  53-54",  and  (mainly) 

v>ii2  wij.2  0x12 

a-phenyl-8-2-tetrahydronaphthylbutane,  which  are  dehydrogenated 
by  sulphur  to  2  :  2'-dinaphthyl  and  a-phenyl-8-naphthyl-n-biUane, 
m.  p.  80-5 — 82°,  respectively.  Oxidation  of  the  phenyltetrahydro- 
naphthylbutane  fraction  with  potassium  permanganate  yields 
benzoic,  benzene- 1  :  2  :  4- tricarboxylic,  and  glutaric  acids,  thus 
establishing  the  presence  of  the  normal  butyl  chain  in  the  hydro¬ 
carbon.  Oxidation  of  the  fraction  with  chromic  acid  in  glacial 
acetic  acid  solution  gives  a  ketone,  C^H^O,  b.p.  214 — 216°/0-01  mm., 
which  yields  a  semicarbazone,  C21H25ON3,  m.  p.  199 — 200°,  an 
oxime,  C20H23ON,  m.  p.  126 — 128°,  and  an  oxime  acetate,  C22H2503N, 
m.  p.  91 — 92-5°;  the  ketone  will  be  fully  described  subsequently. 
Aluminium  chloride  transforms  the  fraction  into  tetrahydronaph¬ 
thalene. 


s-Octahydroanthracene  is  partly  converted  by  a  small  proportion 
of  aluminium  chloride  at  70 — 80°  into  s-octahydrophenanthrene ; 
simultaneously,  small  amounts  of  dodecahydrotriphenylene,  C18H24, 
m.  p.  232 — 234°  (cf.  Mannich,  A.,  1907,  i,  205),  an  intensely  yellow 
substance,  m.  p.  320°  ( picrate ,  m.  p.  198 — 201°),  phenylenebisocta- 
hydroanthracenylbutane,  CGH4(CH2*[CH2]3*C14H17)2,  and  tetra- 
hvdronaphthyloctahydrophenanthrenylbutane, 
C10H11,[CH2]4*C14H17, 

are  produced.  Analogously,  s-octahydrophenanthrene  is  partly 
isomerised  to  s-octahydroanthracene  and  a  similar  series  of  by¬ 
products. 

The  production  of  the  various  compounds  from  tetrahydronaph¬ 
thalene  is  explained  as  a  special  case  of  the  author’s  theory  of  the 
action  of  aluminium  chloride  in  which  it  is  assumed  that  the  primary 
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product,  Ar*AlCl2,HCl,  has  a  very  marked  tendency  to  replace  the 
acid  hydrogen  atom  by  an  alkyl  group.  The  latter  may  be  pro¬ 
vided  by  an  alkyl  halide,  thus  giving  a  purely  synthetic  action,  or 
by  an  alkylaromatic  compound,  thus  leading  to  both  synthesis  and 
degradation.  The  first  type  of  change  usually  requires  at  least  a 
molecular  proportion  of  aluminium  chloride  and  takes  place  most 
satisfactorily  at  a  low  temperature  in  the  presence  of  an  inert  solvent, 
whereas  the  second  mode  of  action  needs  much  less  aluminium 
chloride  and  usually  occurs  with  the  undiluted  reactant  at  a  some¬ 
what  elevated  temperature.  H.  W. 

Naphthalenesulphonic  Acids.  VI.  Sulphonation  of 
Naphthalene  in  the  Vapour  Phase.  J.  A.  Ambler,  D.  F.  J. 
Lynch,  and  H.  L.  Haller  (Ind.  Eng.  Chem.,  1924,  16,  1264 — 1266). 
— A  continuous  process  is  described,  in  which  naphthalene  vapours 
are  passed  up  an  electrically  heated  cast  iron  tower  containing 
quartz  stones,  through  which  sulphuric  acid  descends  and  in  which 
500  g.  of  naphthalene  can  be  sulphonated  in  1| — 2  hours.  The 
reaction  products  are  withdrawn  at  the  base  of  the  tower,  and  the 
excess  of  naphthalene  and  gaseous  products  are  led  away  at  the  top 
of  the  tower,  the  former  being  condensed  and  recovered  and  the 
latter  absorbed  by  sodium  hydroxide.  Working  with  the  reaction 
tower  at  220 — 245°  and  with  sulphuric  acid  of  85 — 95%  strength, 
and  using  3 — 3|  parts  of  acid  to  1  part  of  naphthalene,  a  yield  of 
disulphonie  acids  of  77 — 80%  of  the  theoretical  can  be  obtained, 
of  which  78 — 85%  is  the  2  :  7-disulphonic  acid,  together  with  traces 
of  the  8-monosulphonic  acid  and  a  small  quantity  of  tar. 

W.  T.  K.  B. 

Arylamine  Salts  of  the  Naphthalenesulphonic  Acids.  II. 
Salts  of  a-  and  ^-Naphthalenesulphonic  Acids.  R.  B.  Forster 
and  C.  M.  Keyworth  (J.  /Soc.  Chem.  Ind.,  1924,  43,  299 — 303t). — 
The  aniline,  p-toluidine,  and  m-xylidine  salts  are  extremely  useful 
for  the  separation  of  mixtures  of  naphthalene- a-  and  -[3-sulphonic 
acids.  Generally,  the  salts  of  the  a-acid  are  about  three  times  as 
soluble  as  those  of  the  [3-acid  at  the  ordinary  temperature.  The 
salts  of  the  a-acid  with  substituted  amines  have  their  melting 
points  o>m>p,  and  of  the  [3-acid,  p>o>m.  The  solubilities 
of  the  toluidine  salts  for  both  acids  are  p>o>m.  The  titration 
and  solubilities  of  all  the  salts  described  are  given.  Salts  of 
A-substituted  anilines  are  difficult  to  prepare.  The  following 
salts  of  a-  and  [3-naphthalenesulphonic  acids,  respectively,  are 
described  :  aniline,  m.  p.  183°,  m.  p.  269°;  o -toluidine,  m.  p.  237°, 
m.  p.  213°;  m -toluidine,  m.  p.  195 — 196°,  m.  p.  205°;  p -toluidine. 
m.  p.  181°,  m.  p.  211 — 212°;  m-xylidine,  m.  p.  167°,  m.  p.  211°; 
tx-naphthylamine,  m.  p.  230°  (decomp.  275°),  m.  p.  240° ;  [3- naphthyl- 
amine ,  m.  p.  200 — 201°,  m.  p.  275 — 276°;  benzidine,  a-,  m.  p. 
above  330°;  tolidine,  a-,  m.  p.  294°  (decomp.);  dianisidine,  m.  p. 
272°  (decomp.),  m.  p.  290°  (decortip.);  o -chloroaniline,  m.  p.  237°, 
m.  p.  214° ;  m -chloroaniline,  m.  p.  176° ;  m.  p.  344° ;  p -chloroaniline, 
m.  p.  231°,  m.  p.  252 — 253°;  m -bromoaniline,  m.  p.  168°,  m.  p.  237° ; 
p -bromoaniline,  m.  p.  224°,  m.  p.  244°;  phenylhydrazine,  m.  p.  178°, 
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m.  p.  217° ;  2  :  4-dicMoroaniline,  m.  p.  234°,  m.  p.  178° ;  o -anisidine, 
iim.  .p.  J2ft8.°,  izu.  .  J^Q70. ;  igaaM&eidifc? ,  j??  -218°,; 

o -phenetidine,  m.  p.  185°,  m.  p.  197° ;  p -phenetidine,  m.  p.  201 — 202°, 
m.  p.  207°;  ip-cumidine,  m.  p.  198°,  m.  p.  236°;  m -aminophenol, 
m.  p.  200°,  m.  p.  247° ;  p -phenylenediamine,  a-,  m.  p.  above  330°. 
Examples  are  given  of  the  use  of  the  salts  for  separating  mixtures 
of  the  two  acids.  I.  E.  B. 

Benzyl-^-thiocarb  amide  Salts  of  Naphthalenesulphonic 
Acids.  R.  F.  Chambers  and  P.  C.  Scherer  (Ind.  Eng.  Chew.., 
1924,  16,  1272 — 1273). — The  crystalline  salts  obtained  by  warming 
together  certain  naphthalenesulphonic  acids  and  benzyl- ^-thio- 
carbamide  in  0-2A7-hydrochloric  acid  solution  may  be  used  for 
identifying  these  acids  or  for  preparing  them  in  a  state  of  purity, 
the  salts  being  readily  hydrolysed.  Details  are  given  for  preparing 
salts  of  the  following  :  naphthalene- cc-sulphonic  acid,  m.  p.  136 — 137° ; 
naphthalene-fi-sulphonic  acid,  m.  p.  188 — 189°;  naphthalene-1  :  5- 
disulphonic  acid,  m.  p.  244 — 245°  (partial  decomp.);  naphthalene- 

1  :  ^-disulphonic  acid,  m.  p.  234—235°  (decomp.) ;  naphthalene- 

2  :  7 -disulphonic  acid,  m.  p.  199 — 200°  (decomp.) :  naphthalene- 
2  :  6 -disulphonic  acid,  decomp.  200°  without  melting. 

W.  T.  K.  B. 

Direct  Hydrogenation  and  Dehydrogenation  of  Ace- 
naphthene.  M.  N.  Goswami  ( Compt .  rend.,  1924,  179,  1269 — 
1270). — When  acenaphthene  vapour  is  carried  by  excess  of  hydrogen 
over  reduced  nickel  heated  at  150°,  a  mixture  of  tetra-  and  deca- 
hydroacenaphthenes  results  (cf.  Sabatier  and  Senderens,  A.,  1901, 
i,  459;  Godchot,  Bull.  Soc.  chim.,  1908,  [iv],  3,  529;  Ipatiev,  A., 
1909,  i,  466).  In  the  absence  of  hydrogen,  reduced  nickel  exerts  a 
dehydrogenating  action  on  acenaphthene,  converting  it  into 
acenaphthylene.  T.  H.  P. 

Hydrogenation  of  Anthracene.  G.  Schroeter  [with  A. 
Gluschke,  E.  van  Hulle,  and  S.  Gotzky]  ( Ber .,  1924,  57,  [B], 
2003 — 2024). — Anthracene  is  hydrogenated  under  10 — 20  atmos¬ 
pheres  at  120 — 150°,  in  the  presence  of  tetrahydronaphthalene  and 
a  catalyst  prepared  by  the  precipitation  of  reduced  nickel  on 
fuller’s  earth,  primarily  to  9  :  10-dihydroanthracene  and  thence  to 
1:2:3: 4-tetrahydroanthracene  (tethracene)  and  s-octahydro- 
anthracene  (octhracene).  The  wandering  of  the  hydrogen  atoms 
from  the  positions  9  and  10  is  surprising,  but  its  probability  is 
supported  by  a  number  of  analogous  changes. 

Under  the  conditions  mentioned  above,  anthracene  is  converted 
in  a  few  seconds  into  a  mixture  of  9  :  10-dihydroanthracene,  m.  p. 
107 — 109°,  and  1:2:3: 4-tetrahydroanthracene,  which  are  con¬ 
veniently  separated  from  one  another  by  combining  the  latter 
with  picric  acid,  with  which  the  dihydro  compound  does  not  unite. 
The  constitution  of  9  :  10-dihydroanthracene  is  established  in  the 
following  manner.  2-Anthramine,  which  does  not  behave  as 
a  normal  amino  compound,  and  to  which  the  constitution 

c,h4<^>c6h3:nh  is  therefore  assigned,  is  reduced  to  2-amino- 
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9  :  10-dihydroanthracene ;  diazotisation  followed  by  reduction  with 
stannous  chloride  and  concentrated  hydrochloric  acid  converts  the 
latter  substance  into  2-hydrazino-9  :  \9 -dihydroanthracene  hydro¬ 
chloride,  which  is  transformed  by  copper  sulphate  and  sodium 
hydroxide  solution  into  9  :  10-dihydroanthracene,  identical  with 
the  product  described  above.  1:2:3: 4-Tetrahydroanthracene, 
m.  p.  103 — 105°,  yields  a  picrate,  m.  p.  116 — 117°,  and  a  dibromo 
compound,  m.  p.  166 — 168°;  with  permanganate,  it  yields  phthalic 
acid.  Its  constitution  is  established  by  its  oxidation  with  chromic 
oxide  in  glacial  acetic  acid  solution  to  1:2:3:  4 -tetrahydroanthra- 
quinone,  m.  p.  155-5°,  which  is  reduced  by  zinc  dust  and  sodium 
hydroxide  to  the  corresponding  quinol,  from  which  the  quinone  is 
regenerated  by  atmospheric  oxidation.  1:2:3: 4-Tetrahydro¬ 
anthracene  is  probably  identical  with  the  tetrahydroanthracene  of 
Ipatiev  (A.,  1908,  i,  330)  and  the  y-tetraliydroanthracene  of  Godchot 
(A.,  1904,  i,  987) ;  the  3 - tetrahydro anthracene  described  by  Godchot 
(loc.  cit.)  is  probably  a  mixture  of  the  9  :  10-dihydro  compound  with 
more  fully  hydrogenated  anthracene  derivatives.  Further  hydro¬ 
genation  of  anthracene  yields  s-octahydroanthracene,  m.  p.  73-— -74° 
(identical  with  the  product  obtained  from  1:2:3:  4-tetrahydro- 
naphthalene  and  aluminium  chloride,  this  vol.,  i,  125),  and 
subsequently  a  decahydroanthracene,  b.  p.  147 — 152°/10  mm.,  m.  p. 
30 — 35°,  which  is  probably  not  uniform.  The  symmetrical 
structure  of  octahydroanthracene  is  established  by  the  following 
synthesis  (cf.  A.,  1922,  i,  1136).  1:2:3:  4-Tetrahydronaphthalene 

is  converted  by  chloroacetyl  chloride  in  the  presence  of  a  little 
phosphoric  oxide  into  a  mixture  of  2 -chloroacetyl-1  :  2  :  3  :  4 -tetra- 
hydronaphthalene,  b.  p.  202 — 203° /1 7  mm.,  m.  p.  63 — 64°  ( semi - 
carbazone,  m.  p.  173°),  the  constitution  of  which  is  established  by 
its  oxidation  to  1:2:3: 4-tetrahydronaphthalene-2-carboxylic 
acid,  and  \-chloroacetyl-l  :  2  :  3  :  4 -tetrahydronaphthalene,  b.  p. 
140 — 142°/0-2  mm.  ( semicarbazone ,  m.  p.  142 — 143°).  2-Ghloro- 
acetyltetrahydronaphthalene  and  ethyl  sodiomalonate  yield  ethyl 
2-tetrahydronaphthoylmethylmalonate,  from  which  2 -tetrahydro- 
naphthoylmethylmalonic  acid,  C10H11,CO'CH2,CH(CO2H)2,H2O,  is 
prepared  (the  potassium  trihydrogen  and  potassium  monohydrogen 
salts  are  described).  The  acid  is  converted  by  loss  of  carbon 
dioxide  into  (3-2- tetrahydronaphthoylpropionic  acid,  m.  p.  121— 
122°  (the  potassium  hydrogen  and  the  normal  silver  salts  are 
described),  which  is  transformed  by  acetic  anhydride  into  y-tetra- 

CH'CH 

hydronaphihylcrotonolactone,  C10H11,C<!~"  i  2,  m.  p.  97 — 98°, 

o  oo 

and  reduced  by  zinc  and  hydrochloric  acid  to  y-2-tetrahydro- 
naphthylbutyric  acid,  b.  p.  218 — 220°/15  mm.,  m.  p.  50 — 52°.  The 
latter  acid  is  converted  by  phosphorus  pentachloride,  followed  by 
distillation  of  the  product,  into  a  mixture  of  4 - k eto -s-o ctahydro  - 
anthracene,  b.  p.  205 — 207° /13  mm.,  m.  p.  48°,  and  4-keto-s-octa- 
hydrophenanthrene,  which  are  separated  from  one  another  by 
means  of  their  semicarbazones,  m.  p.  250 — 251°  (decomp.)  and 
229 — 231°,  respectively.  4-Keto-s-octahydroanthracene  is  reduced 
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by  Clemmensen’s  method  to  «s-octahydroanthracene,  m.  p.  73 — 74°, 
identical  with  that  obtained  by  the  catalytic  reduction  of  anthracene. 
The  mixture  of  ketones  (see  above)  cannot  be  separated  into  its 
components  by  crystallisation  of  the  oximes  or  by  phenylhydrazine ; 
the  latter  reagent  readily  yields  the  phenylhydrazone  of  4-keto- 
5-octahydroanthracene,  m.  p.  115 — 118°,  which,  however,  is  trans¬ 
formed  by  boiling  hydrochloric  acid  into  the  carbazole  derivative, 


c8h8<oh£ 


CH,-CH, 


-CJ-NH 
•oc 


6h4 


m.  p.  208°  ( picrate ,  m.  p.  144 — 145°), 


whereas  the  phenylhydrazone  of  4-keto-s-tetrahydrophenanthrene 


is  similarly  converted  into  the  substance 


}?h: 


:ch*och9*ch0 


c6h4- 


-  ONH  5 


m.  p.  142°  {picrate,  m.  p.  135 — 137°).  s-Octahydroanthracene  is 
oxidised  by  chromic  acid  in  glacial  acetic  acid  solution  to  1-keto- 
5-octahydroanthracene  and  1  :  2  :  3  :  4-tetrahydroanthraquinone. 
The  recognition  of  the  identity  of  1-keto-s-octahydroanthracene 


with  Godchot’s  “  hexahydroanthrone,” 


CeH4<^>C6H]0, 


has 


necessitated  a  lengthy  revision  of  the  work  of  that  chemist 
(cf.  A.,  1904,  i,  987  ;  1905,  i,  201 ;  1906,  i,  76,  494  ;  1907,  i,  308,  836, 
840,  841 ;  1908,  i,  16).  The  action  of  magnesium  benzyl  chloride 
on  1-keto-s-octahydroanthracene,  followed  by  distillation  of  the 
product,  yields  ( ?)  l-benzyl-A1-hexahydroanihracene,  b.  p.  240 — 
245°/16  mm.,  which,  contrary  to  Godchot’s  statement,  does  not 
yield  a  picrate.  The  hydrocarbon  is  converted  by  addition  of 
bromine  and  loss  of  hydrogen  bromide  into  1  -benzyl-5  :  6  :  7  :  8- 
tetrahydroanthracene ,  which  does  not  add  bromine  and  by  catalytic 
hydrogenation  gives  1-benzyl-s-octahydroanthracene,  b.  p.  244 — 
246°/14  mm.  ( monobromo  derivative,  m.  p.  106°).  1-Keto-s-octa- 
hydroanthracene  condenses  with  benzaldehyde  in  aqueous-alcoholic 
solution  in  the  presence  of  potassium  hydroxide  to  \-kelo-2-benzyl- 
ideneoctahydroanthracene,  m.  p.  140°,  which  is  reduced  by  sodium 
and  alcohol  to  l-hydroxy-2-benzyloctahydroanthracene,  m.  p.  168 — 
170°,  identical  with  Godchot’s  “  benzyloetahydroanthranol.” 
The  alcohol  is  dehydrated  by  potassium  hydrogen  sulphate  to 
2-benzyl-A1-hexahydroanthracene,  b.  p.  255 — 258°/13  mm.  The 
boiling  point  of  this  substance  is  about  13°  higher  than  that  of  the 
isomeric  1 -benzyl- A1-hexahydroanthracene,  whereas,  according 
to  Godchot,  the  compounds  are  identical.  Further,  2-benzyl- 
A1-hexahydroanthracene  yields  a  very  unstable  picrate  and  is 
converted  by  bromine  in  glacial  acetic  acid  solution  into  1  :  2-di- 
bromo-2-benzyl-s-octahydroanthracene,  m.  p.  119 — 120°,  which  does 
not  readily  lose  hydrogen  bromide  when  boiled  in  glacial  acetic 
acid  solution,  being  thus  further  differentiated  from  its  isomeride. 
2-Benzyl-s-octahydroanthracene  has  b.  p.  248 — 251°/12  mm.,  m.  p. 
65—66°. 


l-Keto-<s-octahydroanthracene  is  reduced  by  sodium  and  alcohol 
to  \ -hydroxy -s-octahydroanthracene,  m.  p.  94 — 95°.  Godchot 
records  m.  p.  81 — 82°  for  his  octahydroanthranol,  but  apart  from 
impurities  the  substances  appear  to  be  identical,  since  each  yields 
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the  phenylurethane,  m.  p.  153°  (Godchot,  m.  p.  151 — 152°). 
1-s -Octahydroanthracenylcarbamide,  m.  p.  255°,  is  formed  by  the 
action  of  carbamide  on  1-keto-s-octahydroanthracene  in  boiling 
alcoholic  solution  in  the  presence  of  a  little  sulphuric  acid  ;  since 
such  a  ready  replacement  of  a  secondary  alcoholic  group  by  the 
carbamido  residue  is  unusual,  it  is  probable  that  desmotropic  change 
occurs  in  accordance  with  the  scheme 

c6h8<ch'V'(;h2 — 9H*  ^  ceHs<CH’?H’CH2HrH2. 

6  8  ch-och(oh)-ch2  6  8  ch-c:c(oh)-ch2 

s-Octahydroanthracene  is  readily  converted  by  concentrated 
sulphuric  acid  at  70°  into  «s-octahydroanthracene-9-sulphonic  acid ; 
the  sodium  salt  (-(-4H20,  -}-5H40,  and  -j-CH3*C02H),  the  potassium , 
ammonium,  calcium,  lead,  and  barium  salts  are  described,  s -Octa- 
hydroanthracene-9- sulphonyl  chloride,  m.  p.  87°,  is  converted  into 
the  corresponding  amide,  m.  p.  227 — 228°,  the  sodium  salt  of  which 
is  described.  The  sulphonic  acid  is  hydrolysed  by  boiling  con¬ 
centrated  hydrochloric  acid  to  s-octahydroanthracene  and  sulphuric 
acid.  The  sulphonic  group  appears  to  be  eliminated  as  sulphuric 
acid  when  the  sulphonic  acid  is  treated  with  molten  potassium 
hydroxide  or  bromine.  s-Octahydroanthracene-9-sulphonyl  chloride 
is  transformed  by  sodium  hydrogen  sulphite  into  sodium  s -octa- 
hydroanthracene-9-sulphinate,  which  is  reduced  to  9-thiol-s-octa- 
hydroanthracene . 

s-Octahydroanthracene  is  oxidised  by  potassium  permanganate 
to  benzene- 1  :  2  :  4  :  5-tetracarboxylic  acid  (yield  above  90%); 
the  production  of  phthalic  acid  (cf.  Godchot,  loc.  cit.)  could  not 
be  established.  The  di-imide  of  benzene- 1  :  2  :  4  :  5-tetracarboxylic 
acid  is  converted  by  sodium  hydroxide  into  sodium  dicarboxyl- 
amidobenzenedicarboxylate  and  by  sodium  hydroxide  and  hypo¬ 
chlorite  into  2  : 5-diaminoterephthalic  acid,  which  is  readily 
prepared  in  this  manner.  H.  W. 

Hydrogenation  of  Phenanthrene.  G.  Schroeter  [with  E. 
van  Hulle  and  H.  Muller]  {Ber.,  1924,  57,  [ B ],  2025 — 2032 ; 
cf.  A.,  1922,  i,  1137). — Hydrogenation  of  purified  phenanthrene 
proceeds  readily  as  far  as  the  production  of  s-octahydrophen- 
anthrene,  m.  p.  16-7°,  identical  with  that  obtained  by  the  action 
of  aluminium  chloride  on  1:2:3: 4-tetrahydronaphthalene  or 
■s-octahydroanthracene  (this  vol.,  i,  125).  The  symmetrical 
nature  of  the  product  is  established  by  the  synthesis  of  4-keto- 
•s-octahydrophenanthrene,  b.  p.  194 — 196°/12  mm.  {oxime,  m.  p. 
164 — 165°),  from  y-2-tetrahydronaphthylbutyric  acid  (this  vol., 
i,  128)  and  by  the  following  series  of  changes.  1 -Chloroacetyl- 
1:2:3: 4-tetrahydronaphthalene  is  converted  by  condensation 
with  ethyl  sodiomalonate  and  subsequent  hydrolysis  of  the  product 
with  concentrated  potassium  hydroxide  solution  into  potassium 
trihydrogen  l-tetrahydronaphthoylmethylmalonate,  which  passes  at 
130 — 140°  into  (3-1  -tetrahydronaphthoylpropionic  acid, 
C10H10-CO-[CH2]2-CO2H, 

m.  p.  93 — 94°.  Reduction  of  the  keto-acid  by  amalgamated  zinc 
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and  hydrochloric  acid  gives  y-1  -tetrahydronaphthyl-n-butyric  acid, 
m.  p.  94 — 95°,  b.  p.  219 — 222°/12  mm.,  which  is  converted  by 
phosphorus  pentachloride  and  subsequent  distillation  of  the 
product  into  l-keto-3-octahydrophenanthrene,  b.  p.  206 — 208°/12  mm., 
m.  p.  81 — 82°  ( semicarbazone ,  m.  p.  254 — 256°;  oxime,  m.  p.  185 — 
186°).  Oxidation  of  .s-octahydrophenanthrene  with  chromic  acid 
in  glacial  acetic  acid  solution  gives  1-keto-s-octahydrophenanthrene 
with  a  very  small  proportion  of  4-keto-s-octahydrophenanthrene. 
1-Keto -s-octahydrophenanthrene  is  reduced  by  sodium  and  alcohol 
to  l-hydroxy-s-octahydrophenanthrene,  m.  p.  94°,  which  gives  l-octa- 
hydrophenanthrenylphenylurethane,  m.  p.  194°,  and  1  -octahydro- 
phenanthrenylcarbamide,  m.  p.  234°. 

s-Octahydrophenanthrene  is  readily  transformed  by  concen¬ 
trated  sulphuric  acid  at  70°  into  s - octahy droph enanthrene -9 - 
sulphonic  acid,  from  which  the  sodium,  potassium,  ammonium, 
magnesium,  calcium,  barium,  and  lead  salts  have  been  prepared. 
The  corresponding  sulphonyl  chloride,  m.  p.  130 — -131°,  anilide, 
m.  p.  188 — 189°,  and  amide,  m.  p.  158 — 160°,  are  described.  The 
sulphonic  acid  is  hydrolysed  by  concentrated  hydrochloric  acid 
with  rather  greater  difficulty  than  is  the  case  with  octahydro- 
anthracene-9-sulphonic  acid. 

s-Octahydrophenanthrene  and  chloroacetyl  chloride  in  the 
presence  of  a  little  phosphoric  oxide  at  175°  yield  9 -chloroacetyl- 
s-odahydrophenanthrene,  C 14H ^ •  C 0 •  CH 2C1 ,  m.  p.  81°,  b.  p.  186°/0-33 
mm.,  which  is  oxidised  by  boiling  alkaline  hypochlorite  solution  to 
s-odahydropTienanthrene-Q-carboxylic  acid,  m.  p.  239 — 240°  (the 
silver  salt  is  described).  The  acid  is  also  prepared  by  the  action  of 
aluminium  chloride  on  a  solution  of  s-octahydrophenanthrene  and 
oxalyl  chloride  in  carbon  disulphide. 

-s-Octahydrophenanthrene  is  oxidised  by  aqueous  potassium 
permanganate  to  benzene-1  :  2  :  3  : 4-tetracarboxylic  acid,  m.  p. 
238 — 242°  (decomp.),  or  264 — 267°  (decomp.)  in  an  open  or  closed 
capillary.  The  anhydride  obtained  from  it  by  means  of  acetic 
anhydride  has.  m.  p.  227 — 229°  or  190 — 195°,  according  as  the 
operation  is  rapidly  or  slowly  performed. 

The  dehydrogenation  of  -s-octahydrophenanthrene  by  sulphur 
(cf.  this  vol.,  i,  125)  can  be  so  conducted  that  1:2:3:  4 -tetrahydro- 
phenanthrene,  m.  p.  33 — 34°  ( picrate ,  m.  p.  107 — 108°),  is  isolated; 
this  hydrocarbon  is  also  obtained  by  the  partial  hydrogenation  of 
phenanthrene.  H.  W. 

Poly-arylated  Vinylcarbinols  and  their  Derivatives.  IV. 
Course  of  the  Dimerisation  of  Triphenylallene.  K.  Ziegler, 
H.  Grabbe,  and  F.  Ulrich  ( Ber .,  1924,  57,  [5],  1983 — 1990; 
cf.  A.,  1924,  i,  308). — The  “triphenylallene”  obtained  by  Meyer 
and  Schuster  (A.,  1922,  i,  540)  by  the  action  of  acids  on  diphenyl- 
styrylcarbinol  has  double  the  molecular  weight  required  for  the 
simple  hydrocarbon  (cf.  Ziegler  and  Ochs,  A.,  1922,  i,  1047).  It  is 
smoothly  reduced  by  hydriodic  acid  to  1  :  3-diphenylhydrindene  in 
place  of  aay-triphenylpropane  expected  from  a  substance  of  the 
simpler  structure  and  hence  is  to  be  regarded  as  tetraphenyltruxane 


i.  132 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


(I  or  II).  Since,  however,  preformed  1  :  3-diphenylhydrindene 
cannot  be  converted  into  the  truxane  derivative,  it  appears  probable 


C6H4-CPh-CH~CHPh 
1  CHPh-CH--CPh-C6H4 


C6H4-CPh-CPh.C6H4 

CHPh-CH-CH-CHPh. 


(II.) 


that  triphenylallene  is  polymerised  initially  to  a  cyefobutane 
derivative,  in  which  the  indene  rings  are  subsequently  formed. 

Magnesium  diphenylvinyl  bromide  is  readily  converted  by 
benzaldehyde  into  cvxy-triphenylallyl  alcohol,  CH Ph  !CH -CPh2* OH , 
m.  p.  77 — 78°,  which  in  the  presence  of  the  requisite  alcohol  and  a 
trace  of  mineral  acid  is  transformed  with  unusual  ease  into  the 
corresponding  methyl  ether,  m.  p.  97 — 98°,  whereas  in  the  absence 
of  an  alcohol  di-ccoLy-triphenylallyl  ether,  m.  p.  156°,  is  produced. 
Each  of  these  compounds  is  converted  by  boiling  glacial  acetic  acid 
in  the  presence  of  a  trace  of  sulphuric  or  hydrochloric  acid  into 
tetraphenyltruxane,  m.  p.  210°,  which  is  most  readily  prepared  in 
this  manner.  Hydrogen  chloride  converts  aay-triphenylallyl 
alcohol  or  its  ethers  suspended  in  cold,  anhydrous  ether  into 
aay-triphenylallyl  chloride,  m.  p.  90°  (decomp.).  3-Phenylhydrind- 
1-one  is  transformed  by  magnesium  phenyl  bromide  and  subsequent 
distillation  of  the  product  under  reduced  pressure  into  1  :  3-di- 
phenylindene,  m.  p.  71 — 72°  (cf.  Czensny,  Diss.,  Halle,  1912)  which, 
together  with  some  tetraphenyltruxane,  is  also  obtained  by  the 
action  of  phosphoric  oxide  on  aay-triphenylallyl  alcohol  or  its 
methyl  ether.  It  is  reduced  by  sodium  and  alcohol  to  1  :  3-di¬ 
phenylhydrindene,  m.  p.  156 — 157°,  identical  with  the  product  of 
the  action  of  hydriodic  acid  and  red  phosphorus  on  “  dimeric 
triphenylallene .  ’  ’ 

Ethyl  p-phenylpropionate  and  magnesium  phenyl  bromide  give 
aa y-triphenylpropyl  alcohol,  m.  p.  88°,  which  is  dehydrated  by 
acetic  anhydride  to  ctoLy-triphenyl-te-propene,  m.  p.  31 — 32°; 
sodium  and  alcohol  reduce  the  latter  substance  to  aay -triphenyl- 
propane,  m.  p.  46 — 47°.  H.  W.  ' 


Preparation  of  Aromatic  Amines  by  Reduction  of  the 
Corresponding  Nitro  Compounds.  Farbejstfabriken  vorm.  F. 
Bayer  &  Co.,  and  A.  Engelhardt  (D.R.-P.  388185;  from  Chem. 
Zentr.,  1924,  ii,  545 — 546). — Aromatic  nitro  compounds  are 
treated  with  gases  containing  hydrogen  sulphide  {e.g.,  crude  coal- 
gas),  preferably  admixed  with  a  basic  substance  such  as  ammonia, 
by  passing  simultaneously  through  a  layer  of  porous  animal  or 
vegetable  charcoal  (cf.  D.R.-P.  290656).  The  nitro  compound  is 
reduced  to  the  amine  with  evolution  of'  heat,  the  sulphur  formed 
being  deposited  within  the  pores  of  the  carbon.  The  carbon  loses 
its  activity  when  it  has  absorbed  about  its  own  weight  of  sulphur, 
but  can  be  reactivated  by  removing  the  sulphur  either  by  melting, 
heating,  or  extraction  with  a  solvent.  The  rate  of  reduction  is 
greatly  increased  by  the  presence  of  a  small  percentage  of  basic 
substance.  Thus,  nitrobenzene  vapour  is  reduced  to  aniline  by  a 
gas  containing  10  g.  of  hydrogen  sulphide  and  0-5  g.  of  ammonia 
per  cub.  m.  Examples  are  also  quoted  of  the  reduction  of  sodium 
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1- chloro-2-nitrobenzene-4-sulphonate  and  of  sodium  1-nitro- 

naphthalene-6-sulphonate  in  aqueous  solution  in  presence  of  wood 
charcoal.  F.  A.  M. 

Preparation  of  Diarylthiocarb  amides.  Aktien-Gesell- 
schaet  fur  Anilin-Fabrikation,  R.  May,  and  B.  Szelinski 
(D.R.-P.  387762;  from  Chem.  Zentr.,  1924,  ii,  404). — Diarylthio- 
carbamides  are  prepared  by  heating  arylamines  with  carbon 
disulphide  in  presence  of  water  and  in  absence  of  organic  solvents 
or  oxidising  agents.  Thus,  diphenylthiocarbamide  is  prepared 
from  aniline,  carbon  disulphide,  sulphur,  and  water  at  60°.  The 
thiocarbamide  from  benzidine  melts  above  270°.  Dihydrothio- 

2- perimidone  is  obtained  from  1  :  8-naphthylenediamine. 

F.  A.  M. 

Acenaphthene  Series.  I.  2-Aminoacenaphthene.  G.  T. 
Morgan  and  H.  M.  Stanley  (J.  Soc.  Chem.  Ind.,  1924,  43,  343 — • 
346t). — Nitration  of  3 -formamidoacenaphthene,  m.  p.  172°,  gives 

2- nitro-3 -formamidoacenaphthene,  m.  p.  227°,  which  on  hydrolysis 
gives  the  nitroamine,  of  which  the  benzoyl  derivative,  m.  p.  233°, 
is  not  hydrolysed  by  hydrochloric  acid  under  pressure.  Subjected 
to  the  Sandmeyer  reaction,  the  nitroamine  gives  3-iodo-2-nitro - 
acenaphthene,  m.  p.  148°,  and  reduction  of  this  compound  by  tin 
and  hydrochloric  acid  gives  2-aminoacenaphthene,  m.  p.  87°.  The 
reduction  was  unsuccessful  employing  sodium  hyposulphite  or 
hydrogen  and  palladium  in  alcoholic  solution.  The  new  base 
gives  a  colourless  diazo  solution,  forming  red  pigments  with 
P-naphthol  and  resorcinol,  but  gives  no  colour  reaction  with  ferric 
chloride.  The  picrate,  decomp.  190 — 200°,  acetyl,  m.  p.  176°,  and 
benzoyl,  m.  p.  196°,  derivatives  are  described.  Nitration  of 

3- iodoacenaphthene  gives  3-iodoA-nitroacenaphthene,  m.  p.  179 — 

180°,  and  3 -iodo-  bnitroacenaphthene,  m.  p.  151 — 153°,  the  former 
on  reduction  giving  3-aminoacenaphthene  {picrate ,  decomp.  190 — 
200°),  thereby  orienting  the  nitro  group,  whereas  the  latter  has 
not  been  obtained  pure  in  sufficient  quantity  for  further  examination. 
The  nitro  group  probably  occupies  the  1-  or  6-position,  the  5-,  7-, 
and  8-positions  being  less  likely.  I.  E.  B. 

Bromo  Derivatives  of  Phenol  and  the  Mobility  of  their 
Bromine  Atoms.  M.  Kohn  and  A.  Fink  ( Monatsh .,  1924,  44, 
183 — 195 ;  cf.  Kohn  and  Muller,  A.,  1909,  i,  567 ;  Kohn  and  Bum, 
A.,  1912,  i,  760). — Tetra-  and  penta-bromophenols  when  subjected 
to  the  Friedel  and  Crafts  reaction  in  the  presence  of  benzene  have 
their  ortho  and  para  bromine  atoms  replaced  by  hydrogen,  only 
those  in  the  meta  position  remaining.  2:3:4:  6-Tetrabromo- 
phenol,  prepared  by  the  methods  of  Benedikt  (A.,  1880,  246) 
and  of  Auwers  and  Biittner  (A.,  1899,  i,  36)  reacts  with  benzene 
in  the  presence  of  anhydrous  aluminium  chloride  at  100°  to  form 
bromobenzene  and  m-bromophenol.  m -Bromophenyl  benzoate,  tri¬ 
clinic  crystals,  has  m.  p.  87 — 89°.  Pentabromophenol,  prepared 
by  adding  phenol  to  a  solution  of  aluminium  bromide  in  bromine, 
forms  3  :  5-dibromophenol,  b.  p.  274 — 276°/755  (uncorr.),  m.  p.  81°. 
The  crystals  are  monoclinic,  a  :  b  :  c=3*5576  :  1  :  5*3019,  {3=90° 
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14§\  This  method  of  preparation  is  more  convenient  than  those 
previously  described  (cf.  Blanksma,  Rec.  trav.  chim.,  1907,  27, 
25 — 41).  3  :  5-Dibromophenyl  benzoate  has  m.  p.  80°.  Tribromo- 

phenol  bromide  under  the  same  conditions  as  tetrabromophenol 
yields  phenol  and  bromobenzene  (cf.  Kohn  and  Muller,  loc.  cit.), 
together  with  higher-boiling  bromophenols,  especially  if  the  reaction 
period  is  short.  2:4:  6-Tribromophenol  has  b.  p.  282 — 290°/746 
mm.  (very  slight  decomp.).  Tribromoanisole,  prepared  by  m  ethyl  - 
ation  of  the  phenol  with  methyl  sulphate,  has  b.  p.  297 — 299°, 
higher  (unusual)  than  the  corresponding  phenol.  It  forms  mono¬ 
clinic  crystals,  a  :  b  :  c=2-0461 : 1 : 3-1888,  (3=92°  20'  10".  2  :  3  : 4  :  6- 
T eirabromoanisole  has  m.  p.  105 — 106°;  pentabrom oanisole ,  m.  p. 
173 — 174°.  Di-2  :  4  :  6-tribromophenyl  ethylene  ether, 
C2H4(*0*C6H2Br3)2, 

m.  p.  222 — 223°,  is  prepared  from  tribromophenol,  ethylene 
bromide,  and  sodium  ethoxide,  and  the  corresponding  trimethylene 
ether,  m.  p.  165°,  from  trimethylene  bromide.  Similarly,  from 
tetrabromophenol,  di-2  :  3  :  4  :  6-tetrabromophenyl  ethylene  ether, 
m.  p.  177°,  and  the  corresponding  trimethylene  ether,  m.  p.  149°, 
were  prepared.  That  the  ethylene  have  higher  m.  p.  than  tiie 
corresponding  trimethylene  derivatives  is  in  agreement  with 
similar  dihydroxybenzene  ethers  (cf.  Kohn  and  Wilhelm,  A.,  1923, 
i,  558 ;  Kohn  and  Safrin,  A.,  1923,  i,  559).  A.  C. 

Behaviour  of  Nitrophenols  with  p-Toluenesulphonyl 
Chloride.  S.  M.  Sanii  and  S.  S.  Joshi  ( J .  Chem.  Soc.,  1924, 
125,  2481 — 2484). — It  has  previously  been  shown  that  nitrophenols 
react  with  p-toluenesulphonyl  chloride  in  two  ways  :  mononitro- 
phenols  form  p-toluenesulphonyl  esters  in  presence  of  sodium 
carbonate  or  diethylaniline :  polynitrophenols,  with  sodium 
carbonate  as  condensing  agent,  also  yield  such  esters,  but  in  presence 
of  diethylaniline  are  converted  into  chloropolynitrobenzenes  (A., 
1908,  i,  525 ;  1909,  i,  23  ;  1912,  i,  104).  This  rule  was  followed  by 
all  compounds  examined  with  the  exception  of  6-chloro-2  :  4-di- 
nitro-ra-cresol,  which  in  presence  of  diethylaniline  gave  6-chloro- 
2  :  4-dinitro-ra-tolyl  p-toluenesulphonate,  m.  p.  125°. 

The  following  p-toluenesulphonyl  esters  were  prepared  :  4:  6 -di- 
bromo-2-nitrophenyl  p-toluenesulphonate,  m.  p.  140°  ;  2  :  6 -dibromo- 
4-nitrophenyl  p-toluenesulphonate,  m.  p.  128 — 129° ;  2 -bromo- 
4  :  6 -dinitrophenyl  p-toluenesulphonate,  m.  p.  157° ;  2:4:  6 -tri- 

bromophenyl  p-toluenesulphonate,  m.  p.  113°. 

\-Chloro-2-bromo-4  :  5-dinitrobenzene,  m.  p.  63°,  obtained  by  the 
action  of  p-toluenesulphonyl  chloride  on  2-bromo-4  :  G-dinitrophevol 
in  presence  of  diethylaniline,  contains  a  very  labile  chlorine  atom. 
By  action  of  dry  ammonia  in  boiling  alcoholic  solution,  it  yields 
2-bromo-4  :  6-dinitroaniline,  m.  p.  153°.  When  heated  with  aniline 
and  sodium  acetate  in  alcohol,  it  forms  2-bromo-4 :  6 -dinitro- 
diphenylamine,  orange-yellow  crystals,  m.  p.  150°.  2  : 4-Dinitro- 

phenoxazine,  reddish-violet,  silky  needles,  m.  p.  215°,  was  obtained 
in  a  similar  way  from  o-aminophenol,  and  dibromotetranitrodiphenyl- 
p-phenylenediamine,  purple-red  crystals,  m.  p.  above  340°,  was 
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produced  by  condensation  with  p-phenylenediamine.  Condensation 
with  dimethylaniline  in  alcohol  gave  2-bromoA  :  6-dinitrodimethyl - 
aniline,  orange-red  crystals,  m.  p.  96°. 

Nitration  of  wt-chlorophenol  with  a  mixture  of  fuming  nitric  acid 
and  acetic  acid  gave  a  3-chlorodinitrophenol,  m.  p.  92°,  apparently 
identical  with  3-chloro-4  :  6-dinitrophenol  (A.,  1912,  i,  659).  With 
p-toluenesulphonyl  chloride  and  diethylaniline,  this  yielded  crystals, 
m.  p.  102°,  probably  1  :  3-dichloro-4  :  6-dinitrobenzene.  P.  C. 

Bromo  Derivatives  of  o-Cresol  and  the  Mobility  of  their 
Bromine  Atoms.  M.  Kohn  and  M.  Jawetz  ( Monatsh .,  1924, 
44,  197 — 207). — 3  :  5-Dibromo-o-hydroxybenzyl  bromide,  prepared 
by  the  method  of  Auwers  and  Schroter  (A.,  1906,  i,  259),  reacts  with 
the  dihydroxybenzenes  to  form  diphenylmethane  derivatives 
instead  of  (as  might  be  expected)  hydroxybenzyl  ethers.  When 
heated  with  4  mols.  of  pyrocateehol  and  1  mol.  of  potassium 
hydroxide,  it  gives  3  :  5-dibromo- 2  :  3'  :  4'(or  2:2':  3 ') -trihydroxy di¬ 
phenylmethane  (from  analogy  the  2:3':  4'-structure  is  more  probable) 
m.  p.  157 — 159°.  The  benzoyl  derivative,  C34H2206Br2,  has  m.  p. 
75°.  3  :  5-Dibromo-2  :  3'  :  6' -trihydroxydiphenylmethane,  which 

colours  at  160°  and  carbonises  at  higher  temperatures,  is  formed  on 
heating  with  quinol;  benzoyl  derivative,  m.  p.  about  145°.  With 
resorcinol,  3  :  5-dibromo- 2  :  2'  :  4'(or  2  :  2'  :  6'  or  2  :  3'  :  5')-tr%hydroxy- 
diphenylmethane,  becoming  yellow  at  190°,  m.  p.  about  202°,  is 
formed;  benzoyl  derivative,  m.  p.  132°  (not  sharp).  Reasons  are 
given  in  favour  of  the  2:2':  4'-formula.  Tetrabromo-o-cresol  heated 
with  benzene  and  aluminium  chloride  (this  vol.,  i,  133)  gives  bromo- 
benzene  and  a  dibromocresol  differing  from  those  known, 
probably  4  :  G-dibromo-o-cresol,  m.  p.  98—101°,  triclinic  crystals; 
benzoyl  derivative,  m.  p.  91 — 93°.  3  :  5-Dibromo-o-hydroxybenzyl 

bromide,  when  heated  with  benzene  and  aluminium  chloride,  does 
not  form  a  diphenylmethane  derivative,  but  phenol  and  bromo- 
benzene  (cf.  this  vol.,  i,  133).  A.  C. 

Substituted  Carbonates  derived  from  p-Cresol.  R.  H. 

Griffith  (J.  Chem.  iSoc.,  1924,  125,  2625 — 2628). — Bromination  of 
3  :  3'-dinitroditolyl  carbonate  yields  a  tetrabromocarbonate  which 
hydrolyses  to  a  dibromocresol,  pale  yellow  needles,  m.  p.  135°, 
presumably  2  :  5-dibromo-p-cresol.  Sulphonation  of  the  dinitro- 
ditolyl  carbonate  with  fuming  sulphuric  acid  (18%  S03)  gives, 
after  hydrolysis,  a  nitro-p-cresolsulphonic  acid,  monopotassium  salt, 
pale  brown,  dipotassium  salt,  scarlet,  presumably  2-nitro-p-cresol- 
6-sulphonic  acid. 

3  :  3'-Dibromoditolyl  carbonate,  m.  p.  134°,  is  best  prepared  by  the 
action  of  carbonyl  chloride  on  2-bromo-p-cresol.  Direct  bromination 
of  ditolyl  carbonate  yields  a  mixture  of  3  :  3'-  and  2  :  2'-dibromo- 
ditolyl  carbonates.  2  : 2'-Dibromoditolyl  carbonate  has  m.  p. 
119°. 

The  nitration  product  of  3  :  3'-dibromoditolyl  carbonate  yields 
on  hydrolysis  mainly  6  -  bromo  -  3  -  nitro  -p- cresol  (configuration  not 
certain),  yellow  crystals,  m.  p.  62°,  volatile  in  steam.  A  little  non- 
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volatile  material,  possibly  3-bromo-5-nitro-p-cresol,  is  produced 
at  the  same  time.  P.  C. 

Boric  Acid  Compounds  of  Pyrocatechol.  H.  Weil  and 
M.  Adler  ( Ber .,  1924,  57,  [5],  2091). — The  pyrocatechol-boric  acid 
derivatives  described  by  Rosenheim  and  Vermehren  (A.,  1924,  i, 
1194)  have  been  obtained  previously  by  the  authors  (cf.  Adler, 
Diss.,  Giessen,  1923).  H.  W. 

Preparation  of  4-Chloro-6-nitro-m-anisidine.  J.  R.  H. 

Whiston  ( J .  Soc.  Chern.  Ind.,  1924,  43,  370t). — 2  :  5-Dichloro- 
acetanilide  in  sulphuric  acid  solution  is  nitrated  to  2  :  5-dichloro- 
4-nitroacetanilide  by  treatment  at  5°  with  a  mixture  of  nitric  and 
sulphuric  acids.  After  hydrolysis  by  heating  with  aqueous  sodium 
hydroxide  solution,  the  free  amine  is  converted  into  4-chloro-6-nitro- 
m-anisidine  (m.  p.  156°)  by  heating  under  a  reflux  condenser  at  100° 
with  methyl  alcohol  in  the  presence  of  sodium  hydroxide. 

Preparation  of  r-o-Dihydroxyphenylethanolmethylamine 
Hydrochloride.  Soc.  Chimique  des  Usines  dtj  Rr6ne, 
Anciennement  Gilliard,  P.  Monnet  et  Cartier  (D.R.-P.  388534 ; 
from  Chern.  Zentr .,  1924,  ii,  545). — r-o  -  Dihydroxy phenylethanol- 
methylamine  ($-o-dihydroxy phenyl- $-methylaminoethyl  alcohol)  hydro¬ 
chloride ,  m.  p.  about  140°,  prepared  from  the  free  base,  is  stable 
in  the  solid  state  and  non-hygroscopic.  F.  A.  M. 

Bromotrinitromethane.  III.  E.  Schmidt  and  W.  Bartho- 
lome  [and,  in  part,  R.  Asmas]  {Ber.,  1924,  57,  [B\  2039 — 2040; 
cf.  A.,  1923,  i,  645). — y-Bromo-fi-methoxypropylbenzene, 
CH2Ph-CH(OMe)-CH2Br, 

b.  p.  80 — 81°/0-05  mm.,  df  1-3134,  n™  1-5349,  is  obtained  by  the 
action  of  bromotrinitromethane  on  a  solution  of  allylbenzene  in 
methyl  alcohol,  y -Bromo-$-ethoxypropylbenzene  has  b.  p.  85 — 86°/ 
0-04  mm.  Safrole  in  the  presence  of  methyl  alcohol  yields  3  :  4- 
methylenedioxy-y-bromo-$-methoxypropylbenzene,  b.  p.  138 — 139°/0-08 
mm.,  df  1-4672,  rif,  1-5595.  2- M ethoxy -y-bromo- $-methoxypropyl - 
benzene,  b.  p.  101—10370-1  mm.,  df  1-3570,  wf  1-5428,  and 
4-methoxy-y-bromo-$-7nethoxypropylbenzene,  b.  p.  126 — 127°/0-6  mm., 
df  1-3355,  rif,  1-5370,  are  also  described.  H.  W. 

Diphenylphenylacetylenylcarbinol  [Triphenylpropargyl 
Alcohol].  Ethers.  II.  C.  Moureu,  C.  Dufraisse,  and  H. 
Blatt  {Bull.  Soc.  chim.,  1924,  [iv],  35,  1412 — 1424;  cf.  A.,  1923, 
i,  921). — Triphenylpropargyl  alcohol,  like  triphenylcarbinol,  is 
converted  into  ethers  on  treatment  with  an  alcohol  and  sulphuric 
acid,  but  under  the  influence  of  the  acid  simultaneously  isomerises  to 
phenyl  [3-phenylstyryl  ketone,  CPh:C-CPh2-OH  — >  COPh-CH!CPh2, 
and  special  precautions  are  necessary  for  the  isolation  of  the  ethers. 
The  constitution  of  the  methyl  ether  is  established  as  CPh:C-CPh2-OMe 
by  its  synthesis  by  methylation  of  the  alcohol  with  methyl  iodide 
in  the  presence  of  potassium,  and  by  the  action  of  sodium  methoxide 
on  the  chloride,  CPh;C-CPh2Cl,  by  the  absence  of  reaction  for 
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hydroxyl  with  magnesium  ethyl  bromide,  and  by  thermochemical 
data  (see  following  abstract).  The  methyl  ether  is  much  the  most 
insoluble  of  the  ethers  and  the  solubility  increases  in  the  order 
methyl,  ethyl,  propyl,  the  solubility  of  the  propyl  ether  in  light 
petroleum  being  exceptionally  great.  These  ethers  are  very  stable 
towards  alkalis  but  are  readily  hydrolysed  by  acids,  regenerating 
the  carbinol,  which  at  once  undergoes  isomerisation.  The  velocity 
with  which  the  phenyl  [3-phenylstyryl  ketone  is  formed  differs  in 
the  three  cases,  being  most  rapid  with  the  more  soluble  ethyl  and 
propyl  ethers.  That  hydrolysis  precedes  isomerisation  is  shown 
by  the  precipitation  of  the  methyl  ether  when  either  the  propyl 
or  ethyl  ether  is  treated  with  methyl  alcohol  and  sulphuric  acid. 
The  mechanism  of  the  isomeric  change  is  discussed ;  in  view  of 
Meyer  and  Schuster’s  results  (A.,  1922,  i,  556),  it  probably  involves 
the  addition  of  water  or  hydrogen  chloride,  or,  essentially,  migration 
of  hydroxyl  and  enol-keto  isomeric  change  :  CPh:OCPh2‘OH  — > 
CPh(OH):c:CPh2  — >  COPh-CH:CPh2. 

Triphenylpropargyl  methyl  ether,  m.  p.  124°,  is  obtained  almost 
quantitatively  by  the  action  of  excess  of  methyl  alcohol  on  the 
alcohol  in  the  presence  of  sulphuric  acid  in  the  cold.  The  ethyl 
ether,  m.  p.  51 — 52°,  is  similarly  obtained,  the  reaction  product 
being  treated  with  water  and  ether  after  5  minutes.  The  propyl 
ether,  similarly  obtained,  has  m.  p.  42 — 43°.  On  treatment  with 
hydrogen  bromide,  the  methyl  ether  is  converted  quantitatively 
into  phenyl  (3-phenylstyryl  ketone.  R.  B. 

Thermochemical  Study  of  Triphenylpropargyl  Alcohol 
and  its  Derivatives.  P.  Landrietj  and  H.  Blatt  {Bull. 
Soc.  chim.,  1924,  [iv],  35,  1424 — 1436). — Determinations  of 

the  heats  of  combustion  of  triphenylpropargyl  alcohol, 
CPh2(OH)*C:CPh,  and  its  ethers  and  of  phenyl  (3-phenylstyryl 
ketone  and  phenyl  [3-hydroxy- [3  (3-diphenylethyl  ketone  confirm  the 
conclusions  previously  reached  regarding  the  constitution  of  these 
substances.  The  difference  between  the  heats  of  combustion  of 
triphenylpropargyl  alcohol  and  its  methyl  ether  is  normal. 
Similarly,  the  differences  between  the  heats  of  combustion  of  the 
methyl,  ethyl,  and  propyl  ethers  are  normal  for  members  of  a 
homologous  series.  The  transformation  of  triphenylpropargyl 
alcohol  into  phenyl  [3-phenylstyryl  ketone  is  attended  by 
evolution  of  heat,  and  the  difference  between  the  heats  of  combustion 
of  the  latter  and  phenyl  [3-hydroxy- [3[3-diphenylethyl  ketone  agrees 
with  that  normally  required  for  the  addition  of  water  to  an  ethylenic 
linking,  thereby  confirming  the  formula  assigned  to  the  ethylenic 
ketone.  R.  B. 

a-  and  [3 -N aphthalenesulphonylalanine s .  W.  M.  Colles 
and  C.  S.  Gibson  {J.  Chem.  Soc.,  1924,  125,  2505—2510).— 
dl-a-A aphthalenesulphonylalanine,  m.  p.  133*5°,  prepared  from 
dZ-alanine  and  a-naphthalenesulphonyl  chloride,  was  resolved  by 
using  first  brucine  and  then  strychnine  (cf.  A.,  1915,  i,  801).  The 
brucine  salt  of  d-a-naphthalenesulphonylalanine  (2|H20)  has 
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m.  p.  145°,  [a]^ — 12-3°  in  ethyl  alcohol.  The  strychnine  salt  of 
Z-a-naphthalenesulphonylalanine  has  m.  p.  132°,  [a]^— 19-63°  in 
ethyl  alcohol.  The  rotatory  power  of  the  optically  active  a-naph- 
thalenesulphonylalanines  in  alcohol  or  acetone  is  opposite  in  sign 
to  that  of  solutions  of  their  sodium  salts  in  water,  d-a -Naphthalene- 
sulphonylalanine,  m.  p.  141-5 — 142-5°,  [a]^— 23°  in  alcohol  or 
acetone;  sodium  salt  [a]s°6i+35°  in  water.  1-a -Naphthalene- 
sulphonylalanine,  m.  p.  141-5 — 142-5°,  [ajg^+230  in  alcohol; 
sodium  salt  [a]'^61— 34-5°  in  water. 

The  physical  constants  now  determined  for  the  [3-naphthalene- 
sulphonyl  derivatives  are  more  accurate  than  those  published  by 
previous  workers  (A.,  1903,  i,  24;  1907,  ii,  489).  A  solution  of 
(ZZ-(3-naphthalenesulphonylalanine,  m.  p.  150 — 150-5°,  readily  pre¬ 
cipitates  the  sparingly  soluble  strychnine  salt  of  the  d-acid,  and  the 
crude  Z- (3-acid  remaining  in  the  mother-liquor  was  purified  by  first 
separating  the  very  sparingly  soluble  brucine  salt  of  the  racemic 
(3-acid.  The  almost  pure  Z- (3-acid  left  in  solution  was  completely 
purified  by  one  recrystallisation  of  the  ammonium  salt  from  alcohol. 
The  strychnine  salt  of  <Z-(3-naphthalenesulphonylalanine,  1|H20, 
m.  p.  197°,  has  [a]'^— 9-94°  in  ethyl  alcohol.  The  brucine  salt  of 
tZZ-(3-naphthalenesulphonylalanine,  H20,  m.  p.  188-5°,  has  [a]^61 
— 19-9°  in  ethyl  alcohol.  The  (3-naphthalenesulphonylalanines  in 
solution  in  alcohol  show  an  optical  rotation  having  the  same  sign 
as  the  solutions  of  their  respective  sodium  salts  in  water.  Their 
constants  are,  d- (3 -naphthalenesulphonylalanine,  m.  p.  127 — 128°, 
MS*+51-74°  as  sodium  salt  in  water;  Z-(3-naphthalenesulphonyl- 
alanine,  m.  p.  127 — 128°,  0]“B1— 22-0°  in  ethyl  alcohol.  P.  C. 

Action  of  Organo-magnesium  Compounds  on  Nitriles. 
Benzonitrile.  E.  Ectors  (Bull.  Soc.  chim.  Belg.,  1924,  33, 
521 — 524;  cf.  A.,  1924,  i,  853). — The  magnesium  compound  from 
the  action  of  magnesium  benzyl  chloride  on  benzonitrile  is  decom¬ 
posed  by  water  at  a  low  temperature.  With  hydrogen  chloride, 
the  ethereal  solution  of  the  products  gives  a  precipitate,  m.  p.  213° 
(indef.),  from  which,  by  treatment  with  ammonia,  phenyl  benzyl 
ketone  and  3:4: 5-triphenylpyrazoline  are  isolated.  The  sub¬ 
stance,  m.  p.  213°,  is  therefore  probably  a  mixture  of  the  hydro¬ 
chlorides  of  3:4:  5-triphenylpyrazoline  and  phenylbenzylketimine 
or  diphenylbenzylbenzylideneketotsoketimine  (cf.  Moureu  and 
Mignonac,  A.,  1921,  i,  108).  The  action  of  acetic  anhydride  on 
the  same  magnesium  compound  gives  A-acetylphenylbenzyl 
ketimine,  m.  p.  197 — 198°  (40%  yield).  In  alcoholic  solution  dry 
hydrogen  chloride  converts  this  product  into  phenylbenzylketimine 
hydrochloride,  m.  p.  137°,  from  which  the  free  base,  m.  p.  92 — 93°, 
is  liberated  by  the  action  of  ammonia  in  ether  solution.  Attempts 
to  condense  the  ketimine  with  itself  or  with  benzonitrile  in  the 
presence  of  sodium  carbonate  or  anhydrous  zinc  chloride  failed. 
When  the  magnesium  compound  is  added  slowly  to  a  large  excess 
of  water,  only  phenyl  benzyl  ketone  is  formed.  Hence  the  tetra- 
phenylhexahydrodiazine  and  the  triphenylpyrazoline,  formed  as 
by-products  when  water  is  gradually  added  to  the  magnesium 
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compound,  must  arise  from  slow  decomposition  of  the  latter  by 
water,  possibly  through  local  rise  of  temperature  or  through  the 
action  of  magnesium  chloride.  W.  E.  E. 

Dioximes.  XXI.  G.  Ponzio  ( Gazzetta ,  1924,  54,  887 — 890). 
— The  author  regards  Gastaldi’s  statements  (A.,  1923,  i, 

1236;  1924,  i,  733,  1208)  on  the  a-modification  of  the  oxime  of 
benzoylformhydroxamic  acid  as  erroneous,  since  phenylhydroxy- 
glyoxime,  NOH!CPh*C(OH)!NOH,  exists  in  only  one  form  and  the 
supposed  a-modification  of  the  above  oxime  is  the  supposed  (S-modi- 
fication  in  an  impure  state,  as  may  readily  be  shown  by  crystallising 
the  product  from  ether.  Similar  considerations  hold  also  for  the 
supposed  a-  and  p-forms  of  the  oxime  of  p-toluoylformhydroxamic 
acid.  Further  criticisms  on  Gastaldi’s  work  are  advanced. 

T.  H.  P. 


Preparation  of  Acetylsalicyloyl  Peroxide.  L.  Vanino  and 
F.  Herzer  {Arch.  Pharm.,  1924,  262,  441 — 442). — A  solution  of 
acetylsalicyloyl  chloride  in  a  little  acetone  is  added  to  an  excess  of 
an  ice-cold,  moderately  concentrated  hydrogen  peroxide  solution, 
which  is  rapidly  stirred  (cf.  Vanino  and  Uhlfelder,  A.,  1904,  i,  1014), 
The  product  (yield,  39%  of  theory)  is  filtered  off,  dried,  dissolved 
in  chloroform,  and  precipitated  by  adding  light  petroleum ;  m.  p. 
109 — 110°  (decomp.).  W.  A.  S. 


Action  of  Org-ano-magnesium  Compounds  on  Phthalo- 
nitrile.  I.  It.  Weiss  and  E.  Freund  ( Monatsh .,  1024,  45, 
105 — 114). — 3-Amino-l  :  l-dibenzyl-\j/-isoindole  (I),  m.  p.  180-5° 
{hydrochloride,  hygroscopic,  m.  p.  85 — 94°),  was  obtained  by  the 
action  of  ethereal  magnesium  benzyl  chloride  on  phthalonitrile  in 
benzene.  When  heated  with  acetic  anhydride,  this  yielded  diacetyl- 
dibenzyliminophthalimidine  (II),  m.  p.  122 — 123°,  which  afforded 
the  anhydro  derivative  (III)  or  (IV),  m.  p.  167 — 168°,  together  with 
a  substance,  m.  p.  135°,  when  boiled  with  alcoholic  potassium 
hydroxide.  The  anhydro  derivative  was  unaffected  by  heating 
at  180°.  Dibenzylphthalimidine,  m.  p.  196 — 197°,  was  obtained. 


,C(CH2Ph)2 


(I.)  C6H  /  \N 

CxNH„ 


(III.) 


WON' 


C(CH2Ph) 


0<o 


^CH, 


/C(CH2Ph)2 
C6H4\  >NAc  (II.) 
X°<NAc 


/C(CH2Ph)2 
CeH  /  >N_co 

\<N - o/VH 

xMe 


(IV.) 


together  with  a  substance,  m.  p.  160°,  by  heating  the  above  diacetyl 
derivative  with  hydrochloric  acid  at  180°.  N -Methyldibenzyl- 
phthalimidine,  m.  p.  150 — 152°,  was  obtained  by  the  exhaustive 
inethylation  of  the  above  3-amino- 1  :  l-dibenzyl-t^-isoindole. 

F.  G.  W. 
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Nuclear  Hydrogenation  of  Aromatic  and  Heterocyclic 
Compounds  with  Colloidal  Platinum  as  Catalyst.  A.  Skita 
( Ber .,  1924,  57,  [5],  1977 — 1982). — Colloidal  platinum  is  more 
active  than  the  spongy  metal  in  causing  hydrogenation  in  the 
nucleus  of  cyclic  compounds,  but  the  intensity  of  its  action  depends 
frequently  on  the  concentration  as  well  as  on  the  fineness  of  division 
of  the  metal.  Further,  in  the  majority  of  cases  there  is  a  limit  of 
temperature  and  gaseous  pressure  below  which  hydrogenation 
proceeds  slowly  if  at  all. 

[With  K.  Warn  at.]  —  Phenylene-l-acetic-2-propionic  acid, 
C02H*CH2*C6H4,[CH2]2*C02H,  is  more  readily  hydrogenated  at 
50°  under  3  atm.  pressure  in  the  presence  of  colloidal  platinum  than 
in  that  of  spongy  platinum,  giving  hexahydrophenylene-l-acetic-2- 
propionic  acid,  m.  p.  107°,  in  almost  quantitative  yield  (contrast 
Heifer,  A.,  1923,  i,  1228). 

[With  H.  Reitmeyer.] — Technical  benzylamine,  which  cannot 
be  hydrogenated  by  nickel  at  170 — 180°,  is  transformed  by  hydrogen 
at  3  atm.  pressure  and  50 — 60°  in  the  presence  of  colloidal  platinum 
rapidly  and  quantitatively  into  cycfohexylmethylamine,  b.  p.  162°; 
under  closely  similar  conditions,  {3-phenylethylamine  gives  {i-cyclo- 
hexylethylamine,  b.  p.  188°.  isoQuinoline  is  reduced  only  to 
1:2:3:  4-tetrahydroisoquinoline  when  hydrogenated  in  the  presence 
of  colloidal  platinum  under  conditions  which  lead  to  the  deca- 
hydrogenation  of  quinoline  (cf .  Heifer,  loc.  cit. ;  Skita  and  Schon, 
Chem.-Ztg .,  1914,  38,  605) ;  if,  however,  the  concentration  of  the 
catalyst  is  increased,  a  further  absorption  of  hydrogen  occurs 
steadily,  although  not  very  rapidly,  and  decahydroisoquinoline, 
b.  p.  207°  (phenylcarbimide  derivative,  C1RH990N9,  m.  p.  123°),  is 
quantitatively  produced.  “  2 

1:2:3: 4-TetrahydrotsoquinoIine  is  converted  by  ethylene 
chlorohydrin  into  2 -$-hydroxyethyl-\  :  2  :  3  : 4:-tetrahydroisoquinoline, 
b.  p.  166 — 167°/12  mm.  ( methiodide ,  m.  p.  148°;  acetate  of  meth- 
iodide,  m.  p.  127°).  H.  W. 

Preparation  of  Naphthalic  Acid  by  Oxidation  of  Ace- 
naphthaqninone.  J.  R.  H.  Whiston  (J.  Soc.  Chem.  Ind.,  1924, 
43,  370t). — A  suspension  of  acenaphthenequinone  in  aqueous  sodium 
hydroxide  solution  is  oxidised  by  excess  of  hydrogen  peroxide  to 
naphthalic  acid,  which  passes  into  solution  as  its  sodium  salt.  The 
naphthalic  acid  is  obtained  from  the  filtrate,  in  yields  of  95%  of 
theory,  by  precipitation  with  hydrochloric  acid. 

Ring-chain  Tautomerism.  XI.  The  Fluoresceins  and 
Rhodamines.  S.  Dutt  and  J.  F.  Thorpe  (J.  Chem.  Soc.,  1924, 
125,  2524 — 2538). — In  the  fluoresceins  and  rhodamines,  the  change 
from  colourless  base  to  coloured  salt  is  generally  accepted  as  being 
due  to  a  change  in  structure  from  the  lactone  to  the  quinone  form, 
but  the  precise  mechanism  of  this  change  has  not  hitherto  been 
determined.  The  authors  advance  the  hypothesis  that  this  change 
is  a  typical  example  of  ring-chain  tautomerism ;  for  example, 
between  the  individuals  I  and  III,  with  transient  formation  of  the 
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intermediate  compound  II.  Experimental  evidence  in  favour  of 
this  hypothesis  is  obtained  by  examination  of  the  absorption  bands 


O 


'-CO 

(HI.) 


(in  the  ultra-violet)  of  the  fluoresceins  and  rhodamines  derived  from 
succinic  and  glutaric  acids. 

In  earlier  papers  (T.,  1922,  121,  650,  1430,  1765;  1923,  123, 
113,  1206)  it  has  been  shown  that  the  conditions  of  ring-chain 
tautomerism  between  two  substances  of  types  IV  and  V  are 

(IV  )  •  ^3 - .  ^3  E2H 

E2— H  E2 

primarily  determined  by  the  distance  apart  of  the  elements  E3  and 
E2,  the  dotted  line  representing  a  chain  of  elements.  This  distance 
is  affected  by  the  number  of  elements  in  the  chain  or  by  the  influence 
exerted  by  groups,  attached  to  the  elements  in  the  chain,  on  the 
carbon  tetrahedral  angle.  It  has  been  proved  that  the  attachment 

of  groups  to  the  carbon  atoms  of  succinic 
or  glutaric  acid  depresses  the  tetrahedral 
angle  so  as  to  affect  the  stability  of  ring 
complexes  formed  from  these  acids.  Con¬ 
sequently,  in  the  fluoresceins  and  rhod¬ 
amines  of  the  type  of  the  annexed  formula 
(succinylfluoresceins)  the  stability  of  the 
lactone  ring  will  be  affected  in  a  series 
where  It  R1  are  made  H  H,  Me  Me,  Me  Et, 
Et  Et,  and  the  cyclohexane  ring.  This 
would  be  evident  in  the  neutral  solution  of  the  base  or  phenol  by 
the  fact  that  the  absorption  spectra  would  diminish  in  intensity  in 
the  order  given. 

The  following  compounds  have  been  prepared,  and  their  absorp¬ 
tion  spectra  agree  with  the  hypothesis;  there  is  an  equilibrium  in 
neutral  solution  between  the  lactone  and  quinone  forms  and  this 
equilibrium  changes  with  the  alteration  of  the  tetrahedral  angle. 

Succinylfluorescein,  pinkish-brown  needles,  m.  p.  234° ;  as -dimethyl-, 
brown  needles,  m.  p.  262 — 264°;  as -methylethyl-,  brown  needles, 
m.  p.  252°;  as -diethyl-,  yellow  needles,  m.  p.  262°;  as-cyclo hexane- 
succinylfluorescein,  brown  needles,  m.  p.  278°.  Olutarylfluorescein, 
pinkish-brown  needles,  m.  p.  235°;  (3(3- dimethyl -,  brownish-yellow 
needles,  m.  p.  240 — 245° ;  (3(3- methylethyl -,  brown  needles,  m.  p. 
278 — 280°;  $$-diethyl-,  yellowish-brown  needles,  m.  p.  162- — 165°; 
(3-cyclo hexaneglutarylfluorescein,  yellowish-brown  needles,  m.  p. 
238—242°. 

vol.  cxxvin.  i. 
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Succinylrlwdamitie  hydrochloride ,  brown,  m.  p.  225 — 230° ; 
as -dimethyl-,  brown,  m.  p.  282 — 284° ;  as-methylethyl-,  brown, 
m.  p.  260 — 265°;  as -diethyl-,  brown,  m.  p.  250 — 252°;  as-cyclo- 
hexane  derivative,  dark  red,  m.  p.  110 — 112°  (free  base).  Glutaryl- 
rhodamine,  reddish- violet,  m.  p.  190 — 195°;  P(3- dimethyl -,  violet- 
red,  m.  p.  165 — 170°;  $$-methylethyl-,  violet-red,  m.  p.  112 — 115°; 
P(3- diethyl -,  m.  p.  120 — 125°;  ^-cyclohexane  derivative,  dark 
violet-red,  m.  p.  150 — 153°.  The  rhodamines  in  each  case  are 
derived  from  ra-dimethylaminophenol. 

a.a.-Diethylsuccinic  acid,  m.  p.  108°,  was  prepared  by  allowing 
ethyl  a-cyano-pp-diethylacrylate  and  potassium  cyanide  to  react 
in  alcohol  for  2  weeks  at  the  ordinary  temperature,  followed  by 
hydrolysis  with  hydrochloric  acid.  The  condensation  of  as-disub- 
stituted  succinic  anhydrides  with  resorcinol  (or  m-dimethylamino- 
phenol)  occurs  at  the  carbon  atom  next  to  the  CH2  group.  This 
was  proved  by  fusing  os-dimethylsuccinylfluorescein  with  potassium 
hydroxide  at  250°,  when  resorcinol  and  isovaleric  acid  were  formed. 

P.  C. 

Some  [in  Part  Corrective]  Data  from  Dissertations  and 
Other  Literature.  E.  Bamberger  (Ber.,  1924,  57,  [B],  2082 — 
2091). — y-Phenylacryl-A -phenylnitron  [cinnamaldoxime  A-phenyl 
ether]  (cf.  A.,  1923,  i,  60 ;  Hindermann,  Diss.,  Zurich,  1897 ; 
Weitnauer,  Diss.,  Zurich,  1904)  is  converted  by  sodium  amalgam 
and  alcohol  into  a  mixture  of  benzidine  and  diphenyline  (which 
are  probably  due  to  fission  of  the  nitron  into  its  components  by 
the  alcoholic  alkali),  N-y-phenylpropylaniline,  b.  p.  190 — 190-5°/8 
mm.,  d11  1-034,  w}?'4  1-59191  ( hydrochloride ,  m.  p.  169 — 170°  after 
softening  at  160°;  nitrate,  m.  p.  171°;  nitroso  derivative),  and  a 
secondary  amine,  C15H17ON,  m.  p.  90 — 91°,  which  is  certainly 
not  identical  with  y-phenylpropionanilide  (contrast  Bigiavi  and 
Marri,  A.,  1924,  i,  518).  Phenyl- A-phenylnitron  is  reduced 
similarly  to  benzylaniline,  whilst  o-hydroxyphenyWN -phenylnitron, 
m.  p.  116°,  o-hydroxyphenyl-N-p-tolylnitron,  m.  p.  117°,  and 
o-hydroxyphenyl-N-p-bromophenylnitron,  m.  p.  186—187°,  yield, 
respectively,  o-hydroxybenzylaniline,  m.  p.  113°,  o-hydroxybenzyl- 
p-toluidine,  m.  p.  122°,  and  o-hydroxybenzyl-p-bromoaniline,  m.  p. 
126°. 

The  nitrons  are  adapted  to  the  identification  of  arylhydroxyl- 
amines  and  aldehydes.  The  following  individual  substances  are 
described  :  N -phenyl  ethers  of  p-nitrobenzaldoxime,  m.  p.  184 — 185° 
(Blaskopf,  Diss.,  Basel,  1895) ;  p-hydroxybenzaldoxime,  m.  p.  214° 
(cf .  Hindermann,  Diss.,  Zurich,  1897) ;  furfuraldoxime,  m.  p.  92° ; 
piper onaldozime,  m.  p.  133 — 134°;  vanillinoxime,  m.  p.  217 — 218° 
(cf.  Weitnauer,  Diss.,  Zurich,  1904).  T^-p-Tolyl  ethers  of  benzald- 
oxime,  m.  p.  123°;  p -nitrobenzaldoxime,  m.  p.  147 — 148°;  m -nitro- 
benzaldoxime,  m.  p.  133°;  anisaldoxime,  m.  p.  129°;  cinnamald¬ 
oxime,  m.  p.  168°  (cf.  L’Orsa,  Diss.,  Zurich,  1896).  N -Xylyl  ethers 
of  benzaldoxime,  m.  p.  130°;  p-nitrobenzaldoxime,  m.  p.  121 — 122°; 
m-nitrobenzaldoxime,  m.  p.  113-5°;  anisaldoxime,  m.  p.  94°; 
cinnamaldoxime,  m.  p.  153°  (cf.  Baum,  Diss.,  Zurich,  1899). 
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p -Chlorophenyl  ethers  of  benzaldoxime,  m.  p.  177-5 — 178°;  p -nitro¬ 
benzaldoxime,  m.  p.  192°;  m -nitrobenzaldoxime,  m.  p.  179 — 180°; 
cinnamaldoxime,  m.  p.  176 — 176-5°;  salicylaldoxime,  m.  p.  179-5 — 
180-5°;  anisaldoxime,  m.  p.  174 — 175°  (cf.  Devas,  Diss.,  Zurich, 
1896).  N-p -Bromophenyl  ethers  of  benzaldoxime,  m.  p.  179-5° ; 
p- nitrobenzaldoxime ,  m.  p.  209°;  m -nitrobenzaldoxime,  m.  p.  187-5°; 
cinnamaldoxime,  m.  p.  183 — 184°  (cf.  Stiegelmann,  Diss.,  Zurich. 
1896). 

The  product  obtained  by  Ter-Sarkissanz  (Diss.,  Zurich,  1899) 
by  the  action  of  hydrobromic  acid  on  m-tolylhydroxylamine  is 
shown  to  be  the  6-bromo  compound,  and  not  the  2-derivative. 
The  following  derivatives  are  described  :  acetyl  compound,  m.  p. 
103 — 104°;  phenylbromotolylthiocarbamide,  m.  p.  137°;  phenyl- 
bromotolylcarbamide,  m.  p.  207°;  A-salicylidenebromotoluidine, 
m.  p.  83°.  H.  W. 

Benzene  Substitution,  I.  Indirect  Substitution.  S. 

Skraup  and  K.  Poller  ( Ber .,  1924,  57,  [J5],  2033 — 2038). — The 
action  of  zinc  chloride  on  m-tolyl  acetate  at  140 — 160°  yields 
unchanged  material,  a  little  m-cresol,  and  o-acetyl-m-cresol. 
p-Acetyl-m-cresol  is  not  formed  when  m-tolyl  acetate  remains  in 
contact  with  zinc  chloride  during  several  weeks  at  the  atmo¬ 
spheric  temperature,  and  hence  cannot  be  an  intermediate  product 
in  the  formation  of  the  ortho  isomeride.  The  probability  that 
the  production  of  the  latter  substance  from  m-tolyl  acetate  is  due 
to  resubstitution  and  not  to  intramolecular  change  is  strengthened 
by  the  observation  that  the  acetate  undergoes  fission,  probably 
into  chlorozinc  tolyloxide,  C6H4Me-0*ZnCl,  and  acetyl  chloride, 
which  then  undergo  a  type  of  Friedel-Crafts  reaction.  This  view 
is  confirmed  by  the  production  of  3' -chloro-2 -hydroxy A-methyl- 
benzophenone,  m.  p.  147°,  when  the  reaction  is  carried  out  in  the 
presence  of  m-chlorobenzoyl  chloride,  which  displaces  the  more 
volatile  acetyl  chloride.  If,  however,  the  mixture  of  m-tolyl 
acetate  and  zinc  chloride  ( v .  s)  is  saturated  with  hydrogen  chloride 
and  preserved  at  the  atmospheric  temperature  during  several 
weeks,  p-acetyl-m-cresol  is  obtained  in  30%  yield  (cf.  Eykman, 
A.,  1904,  i,  664).  The  ortho  isomeride  is  produced  as  an  inter¬ 
mediate  phase,  since  its  yield  diminishes  as  that  of  the  para  com¬ 
pound  increases,  and,  further,  the  conversion  of  pre-formed  ortho 
into  para  compound  occurs  under  almost  identical  conditions.  The 
change  in  the  reverse  direction  is  effected  by  zinc  chloride  at  140°. 
The  sharp  contrast  in  the  modes  of  formation  of  o-  and  p-acetyl- 
m-cresol  is  attributed  to  the  directive  influence  of  the  methyl 
group.  With  phenyl  acetate,  on  the  other  hand,  the  action  of 
zinc  chloride  and  hydrogen  chloride  yields  exclusively  p-hydroxy- 
acetophenone,  whereas  both  isomerides  are  formed  with  zinc 
chloride  alone,  which  is  certainly  not  the  case  with  m-tolyl 
acetate.  It  appears  that  changes  involving  a  unimolecular  trans¬ 
formation  as  an  intermediate  phase  are  restricted  to  substances 
which  can  exist  in  more  or  less  completely  ionised  forms. 

H.  W. 
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Preparation  of  isoBenzylidenedeoxybenzoin.  J.  Pascual 
{Anal.  Fis.  Quim.,  1924,  22,  509 — 512 ;  cf .  Garcia  Banus  and  Pascual, 
A.,  1922,  i,  734). — By  the  action  of  bromine  on  benzyldeoxy- 
benzoin  in  carbon  tetrachloride  solution  {i-bromobenzyldeoxybenzoin , 
m.  p.  86 — 87°,  is  obtained.  On  treating  it  with  silver  acetate  in 
cold  acetic  acid  solution,  isobenzylidenedeoxybenzoin  is  obtained. 

G.  W.  R. 

Isomeric  Benzoyl  Derivatives  from  Vinyldiacetonamine. 

F.  S.  Kipping  and  T.  Greasley  (J.  Chem.  Soc.,  1924,  125,  2611 — 
2616). — Vinyldiacetonamine  cannot  be  benzoylated  by  the  Schotten- 
Baumann  method.  By  heating  benzoyl  chloride  with  vinyldiaceton¬ 
amine  on  the  water-bath,  two  products  can  be  formed  according 
to  the  proportions  taken,  the  products  being  structural  isomerides. 

With  1  mol.  of  benzoyl  chloride  and  2  mols.  of  the  vinyl  base, 
N -benzoylvinyldiacetonamine,  C15Hlf)02N,  m.  p.  155 — 156°,  is 
formed,  giving  an  oxime ,  m.  p.  183 — 184°,  and  a  semicarbazide, 
m.  p.  186 — 187°.  The  compound  does  not  combine  with  bromine 
nor  does  it  reduce  potassium  permanganate  in  the  cold,  and  when 
distilled  it  yields  by  decomposition  benzonitrile  and  benzamide. 
The  compound  is  doubtless,  therefore,  the  normal  iV-benzoylvinyl- 
diacetonamine . 

Vinyldiacetonamine  with  slightly  more  than  1  mol.  of  benzoyl 
chloride  yields  an  oil  from  which  ill-defined  crystals,  m.  p.  110 — 1110, 
can  be  separated.  This  compound  is  isomeric  with  the  A-benzoyl 
derivative,  gives  benzonitrile  and  benzamide  on  distillation,  but 
is  unsaturated.  Its  semicarbazide  has  m.  p.  about  200°.  The 
constitution  is  doubtful,  but  it  may  be  a  A-benzoylaminomethyl- 
heptenone,  COPh  •NH-CMe2*CH2-CO  -CH  XJHMe ,  or 
COPh-NH-CHMe-CH2-CO-CH:CMe2. 

N -Benzoylvinyldiacetonamine  gives  the  isomeride  of  m.  p.  110 — 
111°  on  warming  with  excess  of  benzoyl  chloride,  or  with  less  benzoyl 
chloride  in  benzene  solution  only  after  saturation  with  hydrochloric 
acid.  P.  C. 

Attempts  to  Synthesise  2-Nitro-l  :  4-naphthaquinone.  G. 

P anizzon -Fa vre  ( Gazzetta ,  1924,  54,  826 — 844). — Various  unsuc¬ 
cessful  attempts  to  prepare  2-nitro-l  :  4-naphthaquinone  are 
described.  When  treated  with  nitric  acid,  diacetyl-1  :  4-dihydroxy- 
naphthalene  is  oxidised  to  a-naphthaquinone,  whilst  the  dibenzoyl 
compound  yields  o-phthalic  and  benzoic  acids.  Nitration  of 
4-bromoaceto-a-naphthylamide  could  not  be  effected,  and  4-bromo-a- 
naphthylamine  underwent  oxidation  with  destruction  of  the  naph¬ 
thalene  nucleus.  Reduction  of  2  : 4-dinitro-a-naphthol  by  means 
of  ammonium  sulphide  proved  useless,  and  the  product  similarly 
obtained  from  dinitrophenol  (cf.  Ebell,  A.,  1875,  272,  900)  is  a 
mixture.  Treatment  of  4-acetamido-a-naphthol  (naphthacetol) 
with  nitric  acid  in  acetic  acid  solution  gives  2  :  2/-di-l  :  4-naphtha¬ 
quinone  (cf.  Witt  and  Dedichen,  A.,  1897,  i,  193;  1898,  i,  144). 
2-Nitro-a-naphthol  resists  the  action  of  chromic  acid  or  ammonium 
persulphate. 

Hydrolysis  of  3-nitro-l  :  4-diacetamidonaphthalene  by  means 
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of  95%  sulphuric  acid  yields  3-nitro-4-aminoaceto-a-naphthylamide, 
the  remaining  acetyl  group  resisting  attempts  to  remove  it. 
Decomposition  of  the  corresponding  diazo  compound  with  concen¬ 
trated  copper  sulphate  solution  proceeds  more  profoundly  than 
that  of  diazophenol,  which  yields  nitroquinol  under  these  condi¬ 
tions  ;  the  diazo  group  causes  replacement  of  the  nitro  group  by 
hydroxyl  prior  to  the  decomposition,  the  final  product  being 
2  -hydroxy-  a-naphthaquinone . 

Treatment  of  3-nitro-4-aminoaceto-a-naphthylamide  with  sodium 
hydroxide  results  in  the  elimination  of  ammonia  and  the  formation 
of  2-nitro-4-acetamido-a-naphthol,  which  is  not  hydrolysed  when 
heated  with  30%  sulphuric  acid  solution  under  a  pressure  of  5 
atmospheres. 

1  :  4-jV aphthylene  dibenzoate,  C10H6(OBz)2,  has  m.  p.  169° ; 
S-nitro-X  :  4:-diacetamidonaphthalene  forms  yellow,  acicular  crystals, 
m.  p.  295°,  and  S-nitroA-aminoaceto-ct-naphthylamide, 
NO2-C10H5(NH2)-NHAc  +  h20, 

orange -yellow,  acicular  crystals,  m.  p.  273°,  which  assume  a  deeper 
colour  and  lose  their  water  of  crystallisation  at  120°.  4-Bromo- 
3-nitroaceto-<x-naphthylamide,  prepared  by  diazotising  the  preceding 
compound  and  treating  with  potassium  bromide  and  copper  sulphate, 
forms  canary-yellow  crystals,  m.  p.  223°,  and  4:-bromo-3-nitro-a- 
naphthylamine,  silky,  red  crystals,  m.  p.  132°.  4t-Chloro-3-nitro- 
aceto-a.-naphthylamide  forms  pale  yellow  crystals,  m.  p.  223°,  and 
4c-chloro-3-nitro-oi-naphthylamine,  bright  red,  silky  crystals,  m.  p. 
156°. 


NHAc 


4t-Acetamido-\  :  2 -naphthylenediamine,  prepared  by  reducing 
3-nitro-4-aminoaceto-a-naphthylamide  by  means  of  iron  and  acetic 
acid,  m.  p.  238°,  readily  undergoes  oxidation,  becoming  dark  green. 
On  acetylation,  it  forms  1:3:  4 -triacetamidonaphthalene, 

C10H5(NHAc)3, 

m.  p.  301°,  and  on  condensation  with  phen- 
anthraquinone  it  yields  the  acetamidonaphtha- 
phenanthrazine  (annexed  formula),  a  pale  yellow 
compound  not  melting  at  325°.  2-NitroA- 
acetamido-oL-naphthol,  silky,  yellow  needles, 
m.  p.  238°  (decomp.),  has  phenolic  proper¬ 
ties.  T.  H.  P. 


New  Dyes  of  the  Anthraquinone  Series.  British  Dye- 
stuffs  Corp.,  Ltd.,  J.  Baddiley,  and  W.  W.  Tatum  (Brit. 
Pat.  224363). — A  suitable  aminoanthraquinone  is  condensed  with  a 
carboxylic  acid  of  an  alkylene  oxide,  in  glacial  acetic  acid  solution, 
with  or  without  the  addition  of  a  catalyst  ( e.g .,  copper).  The 
products  dye  wool  in  bright  shades  having  good  general  fastness 
properties,  and  are  also  applicable  to  the  dyeing  of  cellulose  acetate. 
The  dyes  obtained  from  (3-methylglycidic  acid  or  the  potassium 
salt  of  phenylglycidic  acid  and  1  : 4-diaminoanthraquinone  give 
blue  shades,  whilst  the  latter  acid  gives  a  red  dye  with  a-amino- 
anthraquinone  and  a  purple  with  l-amino-4-hydroxyanthraquinone. 

W.  T.  K.  B. 


i.  146 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Irreversible  Catalysis  of  Unsaturated  Cyclic  Hydrocarbons. 
III.  Contact  Transformation  of  Limonene.  N.  D.  Zelinski 
( Ber .,  1924,  57,  [U],  2058 — 2059). — d-Limonene  resembles  cyclo- 
hexene  and  the  methylcycZohexenes  and  methylenecycfohexane 
(this  vol.,  i,  122)  in  that  it  is  smoothly  and  irreversibly  transformed, 
by  palladised  asbestos  at  180 — 185°  or  at  130°/120  mm.,  into 
p-cymene  (2  mols.)  and  menthane  (1  mol.).  H.  W. 

Catalytic  Reduction  of  Thymol  to  Menthol.  M.  Domini- 
kiewicz  ( Rocznilci  Farmacji,  1924,  2,  28 — 32 ;  from  Chem.  Zentr., 
1924,  ii,  327). — When  30  g.  of  thymol  were  reduced  catalytically 
with  nickel  and  hydrogen  at  300 — 350°  by  Sabatier’s  process, 
10  g.  of  menthol  and  10  g.  of  hexahydrocymene  were  obtained. 

F.  A.  M. 

Presence  of  A1-Menthen-3-one  in  the  Essential  Oil  of 
Sicilian  Mentha  pulegium.  V.  Morani  ( Annali  Chim.  Appl., 
1924,  14,  292 — 303). — The  essential  oil  of  Sicilian  Mentha  pulegium 
var.  hirsuta,  Guss  (cf.  Pellini,  ibid.,  1923,  13,  97),  is  free  from 
pulegone,  the  principal  ketone  present  being  A1-menthen-3-one  or 
piperitone  (cf.  Wallach,  A.,  1908,  i,  811)  in  both  the  lsevorotatory 
and  racemic  modifications.  The  oil  thus  differs  chemically  from 
that  obtained  on  the  mainland  of  Italy  and  in  Central  Europe, 
and  differences  in  odour  and  physical  characteristics  are  also 
observed.  T.  H.  P. 

Essential  Oil  of  Ptychotis  verticillata,  Duby.  V.  Mo  ram 

(Annali  Chim.  Appl.,  1924,  14,  275 — 281). — The  essential  oil  of 
Ptychotis  verticillata,  Duby,  which  is  widespread  in  Italy  and  other 
parts  of  Southern  Europe,  contains  about  42%  of  thymol  and  is  free 
from  carvacrol.  [Cf.  B.,  1925,  53.]  T.  H.  P. 

Olive  Resin.  F.  Reinitzer  ( Monatsh .,  1924,  45,  87 — 94).-- 
“  Olive  resin,”  the  dried  aqueous  sap  exuding  from  roots  of 
Olea  europcea,  L.,  forms  yellow  to  brown,  brittle,  odourless  lumps, 
m.  p.  54 — 90°,  d  1-326,  with  a  bitter  taste  and  a  sweet  after-taste. 
It  consists  generally  of  masses  of  crystals  contained  in  a  vitreous 
medium.  It  is  soluble  in  glacial  acetic  acid,  aqueous  chloral 
hydrate  solution,  acetone,  or  ethyl  acetate,  partly  soluble  in  glycerin, 
slightly  soluble  in  chloroform,  carbon  tetrachloride,  benzene,  light- 
petroleum,  or  carbon  disulphide.  When  heated,  it  turns  brown, 
froths,  and  gives  off  water  and  an  oil  with  an  odour  of  carnation 
oil  and  acid  to  litmus.  It  softens  in  contact  with  water,  and  the 
proportion  of  crystalline  material  increases,  whilst  tufts  of  Styptothrix 
grow  on  the  resin  and  on  the  containing  vessel.  In  contact  with 
methyl  and  ethyl  alcohols,  crystalline  products  are  deposited  before 
they  and  the  resin  dissolve.  The  solution  of  the  resin  in  concentrated 
hydrochloric  acid  deposits  a  dirty  rust-red,  flocculent  precipitate. 
With  sulphuric  acid  (d  1-839),  the  resin  gives  a  blood-red  colour, 
which  deepens  to  reddish -violet.  It  dissolves  in  sodium  hydroxide 
(5%)  to  a  clear  reddish-brown  solution  which  reduces  Fehling’s 
solution  and  ammoniacal  silver  solutions  on  boiling.  It  is  soluble 
in  ammonia  and  partly  soluble  in  sodium  carbonate  solution.  The 
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solution  in  alcohol  gives  a  deep  red  colour  with  nitric  acid,  whilst 
ferric  chloride  gives,  with  aqueous -alcoholic  solutions,  a  dirty  violet 
coloration,  which  changes  to  rust-brown  as  more  of  the  reagent  is 
added,  a  paler  precipitate  eventually  separating.  Early  research 
on  the  resin  is  surveyed,  and  its  constitution  discussed. 

F.  G.  W. 

Presence  of  a  Glucoside  Hydrolysed  by  Emulsin  in 
Baillonia  spicata,  H.  Bn.,  and  its  Products  of  Hydrolysis. 

H.  Herissey  ( Compt .  rend.,  1924,  179,  1419).- — Extraction  of  the 
leafy  branches  of  the  plant  by  boiling  alcohol  gives  a  mixture  from 
which,  after  removal  of  alcohol,  addition  of  water,  and  extraction 
with  ethyl  acetate,  a  solution  of  a  glucoside  is  obtained.  Hydrolysis 
of  the  ethyl  acetate  extract  by  means  of  emulsin  yields  dextrose, 
and  a  neutral  lactonic  compound,  baillonigenole,  prismatic  needles, 
m.  p.  185 — 186°,  [a]D  in  90%  alcohol  — 36-37°.  The  glucoside  could 
not  be  isolated.  A.  E.  C. 


Enolates  of  o-Hydroxydiphenylacetolactone.  A.  Lo wen- 
bein'  and  H.  Simonis  [with  H.  Lang  and  W.  Jacobus]  ( Ber .,  1924, 
57,  [A],  2040 — 2048). — o-Hydroxydiphenylacetolactone, 

c6h4<™!^>co, 

dissolved  in  anhydrous  ether,  is  readily  converted  by  metallic 
sodium  into  the  sodium  derivative  of  2-hydroxy-3-phenylcoumarone, 

C6H4<CQ^^^C*ONa,0-5Et2O ;  towards  magnesium  methyl  iodide 

it  behaves  in  the  enolic  form.  The  potassium  derivative  is  trans¬ 
formed  by  methyl  iodide  into  3-phenyl-3-methylcoumaran-2-one, 
b.  p.  181°/10  mm.,  the  constitution  of  which  is  established  by 
its  formation  from  phenol  and  atrolactinic  acid  in  the  presence  of 
sulphuric  acid  (73%)  at  125°.  Magnesium  phenyl  bromide  trans¬ 
forms  the  ketone  into  2  :  3-diphenyl-3-methylcoumaran-2-ol, 

-CMePh- 


c6h4< 


>CPh-OH, 


o- 

m.  p.  108°.  3-Phenyl-5-methylcoumaran-2-one  is  transformed  by 
methyl  iodide  and  an  alcoholic  solution  of  potassium  ethoxide  into 
3-phenyl-3  : 5-dimethylcoumaran-2-one,  b.  p.  188°/12  mm.,  which  is 
also  obtained  from  atrolactinic  acid  and  ^9-cresol.  3-Phenyl-3-benzyl- 
coumaran-2-one,  m.  p.  128°,  and  3 -phenyl-3 -benzyl-5-methylcoumaran - 

2 - one,  m.  p.  131°,  are  described;  the  latter  substance  is  converted 
by  potassium  hydroxide  into  potassium  phenylbenzyl-p-hydroxytolyl- 
acetate,  C22H1903K.  Phenyl-P-hydroxy-a-naphthylacetolactone  is 
converted  by  benzyl  bromide  into  3-phenyl-3-benzyl-4 : 5-benzo- 
coumaran-2-one,  m.  p.  209°,  and  by  w-bromoacetophenone  into 

3- phenyl-3-phenacyl-4:  :  5-benzocoumaran-2-one,  m.  p.  190°;  3 -phenyl- 
3-phenacyl-5-methylcoumaran-2-one  has  m.  p.  181°.  Ethyl  2-lceto- 
3-phenyl-5-methylcoumaranyl-3-acetate, 

q<^ C6H4Me- 
- 


m.  p.  133c 


>CPh*CH2*C02Et, 

w 

prepared  from  the  corresponding  ketone  and  ethyl 
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bromoacetate,  is  hydrolysed  to  the  corresponding  acid,  m.  p.  169°. 
3-Phenyl-3-benzoylcoumaran-2-one  has  m.  p.  186°.  The  action  of 
iodine  on  the  sodium  derivative  of  2-hydroxy-3-phenylcoumarone 
yields  2  :  2'  -diketo-3  :  3' -diphenyl-3  :  3' -dicoumaranyl, 

0<c^!>CPh-CPh<^f>0, 

m.  p.  about  175°,  which  is  colourless  and  yields  colourless  solutions 
in  cold  solvents  but  becomes  blue  when  melted  and  gives  coloured 
solutions  in  hot  solvents,  probably  owing  to  dissociation  into 
radicals ;  2  :  2' -diketo-3  :  ‘S' -diphenyl-5 : 5' -dimethyl-3  :  3' -dicoumaranyl, 
m.  p.  190 — 195°,  behaves  similarly.  The  following  substances  are 
also  described  :  3-phenyl-3-ethylcoumaran-2-one,  m.  p.  72° ;  3 -phenyl- 
5-methyl-3-ethylcoumaran-2-one,  m.  p.  52°;  3  -phenyl-3-allyl- 
coumaran-2-one,  m.  p.  68°;  3-phenyl-5-methyl-3-allylcoumaran- 

2 - one,  m.  p.  64° ;  3-phenyl-3-methylA :  5-benzocoumaran-2-one, 
m.  p.  119°  (prepared  also  by  the  condensation  of  (3-naphthol  with 
atrolactinic  acid  in  the  presence  of  73%  sulphuric  acid  at  100 — 130°) ; 

3- phenyl-3-ethylA  :  5-benzocoumaran-2-one,  m.  p.  143° ;  3 -phenyl- 

3-allylA  :  5-benzocoumaran-2-one,  m.  p.  96°.  H.  W. 


Preparation  of  4-Acetamidocoumaranone.  B.  Dirks 
(D.R.-P.  394850;  from  Chem.  Zentr.,  1924,  ii,  761). — 4 -Acetamido- 
coumaranone,  obtained  by  treating  5-acetamido-2-hydroxyaceto- 
phenone  with  permanganate  in  cold  glacial  acetic  acid,  forms  yellow 
crystals,  m.  p.  240 — 246°  (decomp.).  It  is  tasteless  and  has  anti¬ 
pyretic  properties.  F.  A.  M. 


An  Accessible  Derivative  of  Cbromonol.  J.  Allan  and 
R.  Robinson  (J.  Chem.  Soc.,  1924,  125,  2192 — 2195). — Various 
chromone  derivatives  have  been  prepared  by  a  modification  of 
Tahara’s  method  (A.,  1892,  846;  Nagai,  ibid.,  845;  Kostanecki  and 
Rozycki  (A.,  1901,  i,  222).  7-Acetoxy-3-melhoxy-2-methylchromone, 
m.  p.  113°,  was  obtained  on  heating  a>-methoxyresacetophenone 
with  fused  sodium  acetate  and  acetic  anhydride  at  170°.  Boiling 
it  with  hydriodic  acid  causes  hydrolysis  and  demethylation  and 
gives  3  :  7 -dihydroxy-2-methylchromone,  m.  p.  249°  (decomp.),  which 
is  a  homologue  of  the  product  formed  by  the  aerial  oxidation  of 
brazilein  (cf.  Schall  and  Drall,  A.,  1889,  56).  Hydrolysis  of  the 
acetoxymethoxymethylchromone  with  5%  sodium  hydroxide  gave 

1- hydroxy-3-methoxy-2-methylchromone,  m.  p.  214°,  which  with 
excess  of  methyl  sulphate  yielded  3  :  7 -dimethoxy-2-methylchromone, 
m.  p.  120°.  The  colourless  sulphuric  acid  solutions  of  all  the  above 
substances  show  bright  violet  fluorescence.  3 : 7-Dimethoxy- 

2- methylchromone  reacts  with  magnesium  phenyl  bromide,  followed 
by  hydroferrichloric  acid,  to  form  3  :  7 -dimethoxyA-phenyl-2-methyl- 


benzopyrylium  ferrichloride, 


OMe.C6H4<^h;§Mo;e}PeCl4.  yellow 


tablets,  m.  p.  120°,  the  sulphuric  acid  solution  of  which  shows 
vivid  green  fluorescence.  Under  similar  conditions,  magnesium 
anisyl  bromide  yields  3  :  l-dimethoxyA-'p-methoxyphenyl-2-methyl- 
benzopyrylium  ferrichloride,  m.  p.  114°  (decomp.).  This  synthesis 
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can  be  extended  to  the  preparation  of  flavone  derivatives. 
7 -Hydroxy-3-methoxy flavone,  m.  p.  227°,  weak  green  fluorescence  in 
sulphuric  acid,  was  obtained  on  heating  w-methoxyresacetophenone 
with  sodium  benzoate  and  benzoic  anhydride  at  180 — 185°. 
Resacetophenone  in  a  similar  manner  gives  small  yields  of  7-hydro xy- 
flavone,  m.  p.  240°,  whilst  7-hydroxy-3-benzoylflavone,  m.  p.  260°, 
is  formed  as  an  intermediate  product.  The  method  is  more 
generally  applicable  to  the  preparation  of  flavonols  than  of  flavones. 


Preparation  of  Dixanthylen  from  Xanthion.  A.  Schon- 
berg  [with  H.  Krull]  (Ber.,  1924,  57,  [2?],  2133;  cf.  Arndt,  this 
vol.,  i,  57). — Xanthion  is  converted  into  dixanthylen  when  heated 
with  copper  powder  at  200°  in  an  atmosphere  of  carbon  dioxide. 

H.  W. 

Reactivity  of  the  Methylene  Group  in  Coumarin-4-acetic 
Acids  and  their  Esters.  Condensation  with  Salicylaldehyde 
to  4  :  3  -Dicoumaryls.  B.  B.  Dey  and  K.  K.  Row  ( J .  Indian 
Chem.  Soc.,  1924,  1,  107 — 122). — Esters  of  coumarin-4-acetic  acids 
readily  give  yellow  sodium  derivatives  like  those  from  ethyl  phenyl- 
or  cyano-acetate.  These  esters  also  condense  with  salicylaldehyde  in 
presence  of  piperidine  to  yield  dicoumaryl  derivatives,  whereas  with 
phenylacetic  acid  the  conditions  of  the  original  Perkin  reaction  are 
necessary  to  cause  condensation.  3' -Coumaryl-4-oc-naphthapyrone, 

CH>C.C<CH  C6H4j  m  p  255°,  from  a-naphthapyrone- 
O’CjjoHg  CO~0 

4-acetic  acid  or  ester  and  salicylaldehyde.  Acidification  of  an 
alkaline  solution  at  0°  yields  an  unstable  coumarinic  acid.  The 
following  substituted  compounds  were  obtained  from  the  corre¬ 
sponding  substituted  salicylaldehydes  :  6' -bromo-3' -coumaryl-4-a- 

naphthapyrone,  m.  p.  292° ;  6' -chloro-3' -coumaryl-4-o.-naphthapyrone, 
m.  p.  276 — 277° ;  6'  :  8'-dichloro-3'-coumaryl-4-<x-naphthapyrone, 

m.  p.  301°;  & -nitro-3' -coumaryl-4-u-naphthapyrone,  m.  p.  310°; 
7' -acetoxy-3' -coumaryl-4-<x-naphthapyrone,  m.  p.  282 — 284°,  after 
darkening  at  270°  (from  resorcylaldehyde  by  the  Perkin  method). 
2-Hydroxy-  1-naphthaldehyde  and  ethyl  a-naphthapyrone-4-acetate 
gave  3' -$-naphthacoumaryl-4-(x.-naphthapyrone,  pale  yellow  crystals 
not  melting  at  310°.  Condensation  of  ethyl  (3-naphthapyrone- 
4-acetate  with  salicylaldehyde  or  the  respective  substituted 
aldehyde  gave  the  following  :  3' -coumaryl-4-$-naphthapyr  one, 
m.  p.  282° ;  6' -chloro-3' -coumaryl-4-$-naphthapyrone,  m.  p.  276 — 278° 
(after  darkening  at  270°),  and  6' -bromo-3' -coumaryl-4-$-naphtha- 
pyrone,  m.  p.  260°.  From  7-methyleoumarin-4-acetic  acid  or  its 
ester  with  salicylaldehyde  and  substituted  derivatives  the  following 
were  obtained  :  7 -methyl-4  :  3' -dicoumaryl,  m.  p.  247°  (from  which 
the  corresponding  coumaric  acid  was  formed  by  the  action  of  alkali 
and  isolated  as  silver  salt)  :  6' -bromo-7 -methyl-4  :  3' -dicoumaryl, 

m.  p.  292°;  6' -chloro-7 -methyl-4  :  3' -dicoumaryl,  m.  p.  288°,  and 
6'  :  8' -dichloro -7 -methyl-4  :  3' -dicoumaryl,  m.  p.  286°.  Bromination 
of  the  parent  dicoumaryl  in  glacial  acetic  acid  gave  3  :  ( %)-dibromo- 

g* 


i.  150 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


7 -methyl-4  :  3' -dicoumaryl,  m.  p.  280 — 282°,  which  was  converted 
by  alcoholic  sodium  hydroxide  into  ( V)-bromo-Q' -methyl-3(3'  - 
coumaryl)-benzfuran-2 -carboxylic  acid ,  m.  p.  260°. 

Ethyl-7-hydroxycoumarin  acetate  and  salicylaldehyde  yielded 
7 -hydroxy -4  : 3' -dicoumaryl,  m.  p.  311°  (after  darkening  at  300°) 
(acetyl  derivative,  m.  p.  253° ;  benzoyl  derivative,  m.  p.  234°). 

1- Methoxy-4 : 3' -dicoumaryl,  from  methoxybenzaldehyde,  has 
m.  p.  241°  and  6' -bromo-1  -hydroxy -4  :  3' -dicoumaryl,  m.  p.  308 — 310° 
(decomp.),  from  5-bromosalicylaldehyde  ( acetyl  derivative,  m.  p. 
247—248°). 

Phenylacetic  acid,  condensed  with  various  substituted  salicyl- 
aldehydes  by  Perkin’s  method,  gave  the  following :  6-cMoro- 
3-phenylcoumarin,  m.  p.  200°;  Q-bromo-3-phenylcoumarin,  m.  p. 
193°;  6  :  3-dichloro-3-phenylcoumarin,  m.  p.  195*5°,  and  1-aceloxy- 
3-phenylcoumarin,  m.  p.  186°,  hydrolysed  to  7 -hydroxy -3-phenyl- 
coumarin,  m.  p.  209 — 210°,  fluorescent  in  solution.  G.  M.  B. 

Spectrochemistry  of  Thiophen  Derivatives.  K.  von  Auwers 
and  W.  Koiilhaas  (J.  pr.  Chem.,  1924,  [ii],  108,  321 — 331). — 
Pure  specimens  of  thiophen  and  the  following  derivatives  were 
examined  spectrochemically  :  2-methyl-,  2-ethyl-,  2-propyl-,  2-iso¬ 
amyl-,  2-o-methylbenzyl-,  2-chloro-,  2-bromo-,  3-methyl-,  2  :  5-di¬ 
methyl-,  2  :  5-dibromo-,  3  :  4-dimethyl-,  and  2-nitro-thiophen, 

2- aceto-,  2-propiono-,  2-butyro-,  2-isovalero-,  2-methyl-5-aceto-, 
2-ethyl-5-aceto-,  2-propyl-5-aceto-,  and  2-benzo-thienone ;  ethyl 
2-thienylglyoxylate,  and  ethyl  2-thiophencarboxylate.  Tables  show 
b.  p.,  d\,  n\lc,  rip,  ;  from  the  experimental  and  calculated 
values  of  Ma,  (M^—Ma),  and  ( My—Ma )  are  deduced  EMa, 
EMj>,  E(Mp-Ma),  and  E(My-Ma);  E%a,  Et*,  E(^-^a),  and 
E(2y—  2a)  are  tabulated.  Thiophen  itself  exhibits  optical  depres¬ 
sion,  which  is  diminished  by  a  2 -methyl  group  and  more  so  by 
higher  alkyl  groups;  the  influence  of  chlorine  is  equal  to  that  of 
methyl,  but  that  of  bromine  is  more  powerful.  A  second  substituent 
further  diminishes  the  depression  and  groups  have  the  same  effect 
whether  in  the  2-  or  3-position.  The  ketones  illustrate  exaltation 
caused  by  introduction  of  an  “  active  ”  conjugation,  whilst  high 
exaltation  due  to  accumulation  of  double  bonds  is  shown  by  ethyl 
thienylglyoxylate  and  benzothienone.  The  fact  that  thiophen 
behaves  as  though  it  were  more  unsaturated  than  benzene,  although 
the  contrary  would  be  expected  from  the  E 2  values,  may  be  due 
to  its  more  labile  character.  The  optical  properties  of  thiophen 
are  best  explained  by  the  V.  Meyer  formula. 

An  optical  investigation  of  Weissgerber’s  methylthionaphthen, 
m.  p.  52°,  obtained  from  coal  tar  oil  ( Brennstoffchem .,  1921,  2,  1), 
shows  the  constants  to  approximate  to  those  for  a-alkyl-,  and  not 
for  p-alkyl-coumarone,  whence  it  is  regarded  as  a-methylthio- 
naphthen.  The  structure  of  ethyl  thionaphthen-2-earboxylate  must 
resemble  that  of  ethyl  a-coumarilate,  since  their  optical  properties 
are  similar  (of.  Weissgerber  and  Kruber,  A.,  1920,  i,  754). 

F.  M.  H. 
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Isomerism  between  Pilocarpine  and  isoPilocarpine.  W. 

Langenbeck  ( Ber .,  1924,  57,  [15],  2072 — 2076). — It  has  been 
assumed  by  Pinner  (A.,  1905,  i,  463)  that  the  isomerism  between 
pilocarpine  and  isopilocarpine  is  due  to  the  attachment  of  the  side- 
chain  to  the  glyoxaline  nucleus  in  positions  4  and  5,  respectively. 
This  hypothesis  cannot,  however,  be  maintained,  since  the 
methiodides  formed  from  the  alkaloids  are  not  identical,  as, 
according  to  Pyman  (T.,  1910,  97,  1814),  is  the  case  with  the 
methiodides  of  4-  and  5-substituted  glyoxalines.  The  direct 
comparison  of  isopilocarpine  methiodide,  m.  p.  114°,  with  pilo¬ 
carpine  methiodide  is  impossible,  since  the  latter  could  not  be 
caused  to  crystallise.  The  compounds  are  therefore  converted 
through  the  methochlorides  into  the  methochloroplatinates,  m.  p. 
224 — -225°  and  223 — 224°,  respectively  (mixed  m.  p.  about  210°). 
The  cause  of  the  isomerism  lies  in  the  structure  of  the  side-chain. 
Ozonisation  of  pilocarpine  dissolved  in  chloroform  followed  by 
decomposition  of  the  ozonide  with  water  gives  in  good  yield  the 

methylamide  of  homopilopic  acid,  ^  ^^^>CH‘CH2*CO*NHMe, 

O  CH2 

m.  p.  104°,  [«]»  +103-7°,  [a]M8  +127-7°,  [<*]&  +147-0°,  [«]£, 
+252-9°  in  s-tetrachloroethane,  whereas  isopilocarpine  under  similar 
conditions  yields  the  methylamide  of  the  isomeric  homoisopilopic 
acid,  C9H1503N,  m.  p.  53°,  [aft*  +74-5°,  [ajfe  +93-9°,  [«]£,  +104-9°, 
[a]l|6  +173-5°  in  s-tetrachloroethane.  The  methylamides  are 
hydrolysed  by  hydrochloric  acid  to  methylamine  hydrochloride 
and  homopilopic  and  homoisopilopic  acids,  respectively,  which 
could  not  be  caused  to  crystallise.  If  the  accepted  formula  for 
homopilopic  acid  be  correct,  the  isomerism  must  be  stereochemical. 

H.  W. 

Alkaloids  of  the  Calabar  Bean.  XIII.  Tautomeric  Forms 
of  Eserine  :  Nitroso  and  Benzoyl  Derivatives.  Max  Polon- 
ovski  and  Michel  Polonovski  {Bull.  Soc.  chim.,  1924,  [iv],  35, 
1492 — 1522). — Part  of  this  work  has  already  been  published  (cf. 
A.,  1924,  i,  980,  1093,  1094).  Further  results  have  confirmed  the 
formula  proposed  for  eserine  (A.,  1924,  i,  1094)  and  support  the 
view  that  on  reduction  in  acid  solution  the  pyridine  ring  is  opened 
and  not  an  ethylene  linking  reduced.  Reduction  of  eserine, 
eseroline,  and  eserethole  does  not  take  place  in  neutral  solution. 
Reduction  of  eseretholemethine  in  acid  solution,  or  with  platinum 
black  in  alkaline  solution,  yields  a  dihydroeseretholemethine  giving 
a  methiodide,  m.  p.  140°,  which  has  also  been  obtained  (1)  by 
reduction  of  eserine,  displacement  of  the  *OR  group  by  -OEt,  and 
methylation  of  the  dihydroeserethole ;  (2)  by  displacement,  in 

eserine,  of  -OR  by  -OEt,  giving  eserethole,  action  on  this  of  methyl- 
alcoholic  methyl  iodide,  affording  eseretholemethine  methiodide, 
and  reduction ;  (3)  by  action  of  methyl-alcoholic  methyl  iodide  on 
eserine,  reduction  of  the  quaternary  base  so  obtained  to  dihydro- 
eserimethine,  displacement  of  *OR  by  *OEt,  and  methylation  of 
the  dihydroeseretholemethine  (II).  Accordingly,  the  reduction  of 
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eseretholemethine  (I)  is  represented  as  involving  reduction  of 
•CH(OH)*  to  -CH2-. 


(!•) 


ch2 

/  \ 

CH  CH2 

CH-OH  6h„ 


NMe 


/ 

NMe„ 


CH0 


<b>— jCH  CH2 
'CH2  ch2 

NMe  / 
NMe0 


(II. 


This  view  is  confirmed  by  the  degradation  of  the  dihydroeserc- 
tholemethine  methiodide  with  concentrated  alkali  hydroxide  into 
trimethylamine,dihydroeseretholemethine,  and  dihydroetheserolene, 
C14H19ON+NMe3,HI  — >(C14H20ON)NMe3I  — >  (C14H20ON)NMe2+ 
Mel,  the  dihydroetheserolene  being  identical  with  that  obtained 
by  the  reduction  of  etheserolene  using  colloidal  platinum  or 
platinum  black,  a  reaction  which  indicates  that  in  reduction  of 
etheserolene  (III)  it  is  the  hydroxyl  group  which  is  reduced. 


(HI.) 


ch2 

/  \ 

CH  CjH 

CH-OH  CH„ 


NMe 


CH2 


NMe 


Since,  however,  etheserolene  forms  no  alkoxide  or  sodium  salt 
or  cyano  derivative  the  existence  of  the  hydroxyl  group  is  some¬ 
what  doubtful  and  its  structure  is  possibly  (IV). 

In  view  of  the  results  recently  obtained  (A.,  1924,  i,  980), 
eseretholemethine  dimethiodide  (A.,  1923,  i,  939)  is  regarded  as 
having  the  structure  (V),  and  the  dimethiodides  of  the  reduction 


(IV.) 


CH  CH2 
CH  CH9 


NMe\/ 
O 


CH0 


tCH 


ch2 


CEt  I 

\/\/CH-OEtCH2 
NMe„I  ' 


NMe3I 


(V. 


products  of  eserine  will  possess  analogous  structures.  The  ease 
with  which  the  heterocyclic  ring  in  eserine  is  opened  on  reduction 
supports  the  tautomeric  structures  previously  suggested,  and  the 
structure  suggested  for  the  hydrate  (eserinol)  allows  of  the  formul¬ 
ation  of  isoe serine  and  the  dicarbanilide  (dipheneserine)  (A.,  1916, 
i,  221,  284)  as 


NMe 


CH2 

/  \ 

CH  CH2  an(j 
CH-OH  CH2 

/ 

NMe-CO-NHMe 


ch2 

/  \ 

CH  CH2 
CH-OH  CH2 

NMe  NMe-CO-NHPh 
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Dihydroeserine  has  [a]D  +10°,  the  hydrochloride,  [a]D  +13*5°. 
Eserethole  has  [a]D  — 81°  (alcohol),  — 133°  (light  petroleum),  or 
—  131°  (dilute  acid);  its  zinc  chloride  additive  compound  has 
m.  p.  200°  (decomp.).  Eseretholemethine  gives  a  zinc  chloride 
additive  compound,  m.  p.  199°.  The  zinc  chloride  additive  com¬ 
pound  of  dihydroeseretholemethine  has  m.  p.  248 — 249°  (not  242°, 
as  previously  stated).  Eseretholemethine  methiodide  has  m.  p. 
130°,  and  gives  a  zinc  chloride  additive  compound,  m.  p.  207°. 
Dihydroeserimethine  methiodide,  C16H2502N3,MeI,  has  m.  p.  202 — 
203°.  Dihydroeserethole  has  [a]D  -j-3°  (zinc  chloride  additive 
compound,  m.  p.  250°).  Trimethylamine  gives  a  zinc  chloride 
additive  compound,  m.  p.  241 — 242°.  R.  B. 

Extraction  of  Opium  Alkaloids.  S.  I.  Kanewskaja  (J.  pr. 
Chem.,  1924,  [ii],  108, 247 — 256). — The  gums  and  colouring  matter  of 
the  opium  plant  are  soluble  in  aqueous  alcohol.  By  extracting  the 
plant  with  warm  water  and  adding  an  equal  volume  of  alcohol 
and  excess  of  ammonia,  morphine  and  narcotine  are  precipitated 
in  good  yield.  They  may  be  separated  by  dissolving  the  narcotine 
in  benzene  or  chloroform,  in  which  morphine  is  insoluble.  The 
mother-liquors  are  treated  with  dilute  acetic  acid,  whereby  the 
strong  bases,  codeine  and  thebaine,  form  salts,  and  the  weak  base, 
papaverine,  may  then  be  extracted  with  benzene.  On  addition  of 
alkali  to  the  mother-liquors,  thebaine  is  precipitated,  codeine  re¬ 
maining  in  solution.  The  yields  are  usually  between  80  and  95% 
of  the  theoretical.  A.  E.  C. 

Nuclear  Hydrogenation  of  Aromatic  and  Heterocyclic 
Compounds  with  Colloidal  Platinum  as  Catalyst.  A.  Skit  a. 
— (See  i,  140.) 

Arylated  Pyridines.  VI.  A-Alkylquinopyridans .  W. 

Dilthey  [with  A.  Schaefer]  (J.  pr.  Chem.,  1924,  [ii],  108,  332 — 
340;  cf.  A.,  1924,  i,  553). — 2  :  6-Diphenyl-4-p-methoxyphenyl- 
pvrylium  perchlorate  is  precipitated  from  the  product  of  reaction 
of  phenyl  p-methoxystyryl  ketone,  acetophenone,  acetic  anhydride, 
and  a  little  sulphuric  acid ;  by  boiling  it  with  hydrogen  bromide 
in  aqueous  acetic  acid,  or  by  heating  its  pseudo-base  (liberated 
with  sodium  hydrogen  carbonate)  with  hydrogen  chloride  under 
pressure,  2  : 6-diphenyl-4-p-hydroxyphenylpyrylium  bromide  (or 
chloride)  is  formed.  The  bromide  on  heating  with  ra-nitroaniline 
at  150°  yields  2  :  Q-diphenyl-l-m-nitrophenylA-p-hydroxyphenyl- 
pyridinium  bromide,  m.  p.  above  360°.  The  chloride  ( a )  on  boiling 
with  alcoholic  m-phenylenediamine  gives  2  :  6-diphenyl-l-m-amino- 
phenylA-quinopyridan  (anhydrous  and  -flH20),  m.  p.  305°; 
picrate,  m.  p.  233° ;  monoacetyl  derivative,  m.  p.  322 — 324° ; 
(b)  with  p-phenylenediamine  gives  a  nearly  quantitative  yield  of 
2  :  Q-diphenyl-1 --p-aminophenylA-quinopyridan  (-j-4H20[  ?],  -flH20, 
and  anhydrous),  m.  p.  265 — 267°  or  308 — 309°  (decomp.);  hydro¬ 
chloride,  m.  p.  275°  (  +  1H20  and  anhydrous);  hydrobromide,  m.  p. 
299°;  picrate,  m.  p.  214°;  monoacetyl  derivative  (-f4H20,  +3H20, 
and  anhydrous),  m.  p.  352°.  The  red  quinopyridans,  which  are 
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regarded  as  quinonoid  (as  are  their  additive  products  with  water), 
are  converted  by  1  mol.  of  acid  into  the  yellow  (benzenoid)  salts. 
From  the  colour  of  the  acetyl  derivatives,  the  acetyl  group  is  con¬ 
sidered  to  be  attached  to  the  nitrogen. 

With  the  reaction  product  of  2:4: 6-tri-p-hydroxyphenyl- 
pyrylium  bromide  and  aniline,  hydrogen  bromide  forms  1  -phenyl- 
2:4:  6  -  in'  -  p  -  hydroxyphe  nylpyri  dini  um  bromide,  m.  p.  252°.  From 
4  :  6-diphenyl-2-p-hydroxyphenylpyrylium  chloride  and  p-phenyl- 
enediamine  is  produced  4  :  Q-diphenyl-l-p-aminophenyl-2-ip-hydroxy- 
phenylpyridinium  chloride  hydrochloride,  m.  p.  245°.  F.  M.  H. 

Sulphonation  of  4- Amino-  and  4-Hydroxy-pyridine.  E. 

Koenigs  and  0.  Jijngfer  ( Ber .,  1924,  57,  [. B ],  2080 — 2082). — 
4-Aminopyridine  is  converted  by  a  mixture  of  concentrated  and 
fuming  sulphuric  acid  at  275°  into  4-aminopyridine-3-sulphonic 
acid,  m.  p.  336°;  the  barium  salt  (-j-4H20)  is  described.  The  acid 
can  be  diazotised  by  cautious  addition  of  it  to  a  solution  of  sulphur 
dioxide  in  fuming  nitric  acid,  and  the  diazonium  compound  couples 
with  an  alkaline  solution  of  resorcinol  to  give  resorcinol-4-azopyridine- 
3-sulphonic  acid  and  is  converted  by  alcohol  into  pyridine-3-sulphonic 
acid,  m.  p.  339°.  Cautious  treatment  with  water  transforms  the 
diazonium  compound  into  4 -hydroxypyri dine- 3-sulphonic  acid,  m.  p. 
265°,  which  is  also  obtained  by  direct  sulphonation  of  4-hydroxy- 
pyridine  at  220° ;  the  tetrahydrated  barium  salt  is  described. 

H.  W. 


Preparation  of  9-Alkylcarbazoles.  H.  Burton  and  C.  S. 
Gibson  ( J .  Chem.  Soc.,  1924,  125,  2501 — 2504). — The  method  is 
an  extension  of  Ullmann’s  carbazole  synthesis  to  iV  -  alkyl-  2 '  -  nitro  - 
diphenylamine-6-carboxylic  acids,  which  are  readily  obtained  by 
condensation  of  methyl-  and  ethyl -anthranilic  acids  with  o-bromo- 
nitrobenzene  in  boiling  amyl  alcohol  (methylaniline  fails  to  react). 


(I.)  R-N< 


C6H4-C02H 

c6h4-nh2 


(II.)  R-N< 


C6H4-CO 

c6h4-nh 


(Hi  ) 

C6H4 


2’-Nitro-~N-methyldiphenylamine-Q-carboxylic  acid,  deep  red 
crystals,  m.  p.  136 — 137°  (decomp.),  is  reduced  by  ferrous  sulphate 
and  ammonia  to  the  2 '-amino-acid  (I),  m.  p.  130°  (decomp.) 
{silver  salt  described).  This  is  converted  into  an  anhydro  compound 
(II),  m.  p.  213 — 214°,  by  heating  above  its  m.  p.,  by  dissolving  in 
boiling  xylene,  by  evaporation  of  the  aqueous  ammonium  salt,  or 
by  heating  with  glycerol.  The  acetyl  derivative  of  the  amino-acid 
melts  at  194°  (decomp.).  l-Nitro-N-methylacridone  has  m.  p. 
176 — 177°.  9-Methylcarbazole  (III),  m.  p.  88°  (picrate,  m.  p. 
147°),  is  obtained  in  82%  yield  by  heating  the  diazotised  amino- 
acid  with  alkali  at  40°  for  12  hours. 


2’-Nitro-~N-ethyldiphenylamine-Q-carboxylic  acid,  yellow  crystals, 
m.  p.  135 — 136°,  gives  by  reduction  the  2' -amino-acid  (I),  m.  p. 
98°  ( acetyl  derivative,  m.  p.  145 — 146°;  silver  salts  of  both  de¬ 
scribed).  The  anhydro  compound  (II)  melts  at  234 — 235°.  The  yield 
of  9-ethylcarbazole  (III),  m.  p.  67 — 68°  (picrate,  m.  p.  104 — 105°), 
is  only  41%  (cf.  Deletra  and  Ullmann,  A.,  1904,  i.  270).  C.  H. 
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Tautomerism  Depending  on  the  Mobility  of  a  Hydroxyl 
Group.  I.  Open-chain  Triad  Systems.  M.  D.  Farrow  and 
C.  K.  Ingold  (J.  Chem.  Soc.,  1924,  125,  2543— 2553).— The 
possibility  of  mobile  hydroxyl  groups  in  triad  systems  [OH]*X*YIZ 
=^=XIY*Z*[OH]  is  investigated  in  the  ease  of  diaryl-Y -hydroxy- 
formamidines,  Ar*N(OH)*CHINAr\  The  isomerides  (Ar  and  Ar' 
interchanged)  are  not  interconvertible  and  each  gives  rise  to  its 
own  fission  products.  The  double  bond  hence  appears  to  be  static. 
A  ring-chain  tautomerism, 

[HJONAr-CHINAr'  ^rArN< qI5?J>NAt/  ^  ArN:CH-NAr'-0[H], 

is  not,  however,  excluded  if  it  be  supposed  that  the  cycloid 
isomerises  to  one  or  other  of  the  amidines  at  the  moment  of 
formation. 

N  -  Hydroxy -N'-phenyl-N-ri-tolyl  formamidin  e , 
NPh:CH-N(OH)-C6H4Me, 

prepared  by  condensing  methoxymethyleneaniline  with  p-tolyl- 
hydroxylamine  in  alcohol  at  60°,  is  partly  hydrated  and  melts  at 
151 — 152°  (decomp.) ;  anhydrous,  it  has  m.  p.  158°  (blackens). 
On  adding  boiling  water  to  its  alcoholic  solution,  it  forms  a  moyio- 
hydrate ,  possibly  NHPh,CH(OH)*N(OH),C6H4Me,  m.  p.  142°. 
The  copper  compound,  m.  p.  249°,  and  the  hydrochloride,  m.  p. 
196°  (decomp.),  are  described.  Boiled  with  aqueous-alcoholic  8% 
sodium  hydroxide,  the  amidine  is  decomposed  into  p-azoxytoluene, 
formic  acid,  aniline  (no  p-toluidine),  and  probably  4-nwiwo-m- 
cresol.  It  could  not  be  converted  into  the  isomeric  Y-phenyl- 
iV'-tolyl  compound. 

N-Hydroxy-N-phenyl-N'-'p-tolylformamidine, 

C6H4Me-N:CH-NPh-OH, 

is  prepared  similarly  from  methoxymethylene-p-toluidine  and 
phenylhydroxylamine  in  an  impure  hydrated  form,  m.  p.  130 — 
140°.  A  mixture  of  the  pure  anhydrous  compound,  m.  p.  151° 
(decomp.),  with  the  above  isomeride  melts  below  140°.  The 
monohydrate,  m.  p.  138°,  copper  compound,  m.  p.  253°,  and  hydro¬ 
chloride,  m.  p.  200°,  are  described.  On  boiling  with  aqueous- 
alcoholic  alkali  it  gives  azoxybenzene,  formic  acid,  p-toluidine,  and 
probably  p-aminophenol  (no  azoxytoluene  and  no  aniline). 

N- Hydroxy-N-p-chlorophenyl-W-p-bromophenylformamidine ,  m .  p. 
171°  (decomp.),  prepared  similarly,  is  identical  with  the  additive 
product  of  p-chloronitrosobenzene  with  methylene-p-bromoaniline 
or  of  p-bromonitrosobenzene  with  methylene-p-chloroaniline,  but 
differs  markedly  from  the  isomeride  described  below.  The  copper 
compound  melts  at  275°  (decomp.),  and  the  hydrochloride  at  260° 
(decomp.).  It  forms  no  hydrate.  The  alkaline  decomposition 
products  are  pp'-dichloroazoxybenzene,  formic  acid,  and  p-bromo- 
aniline.  Methoxymethylene-p-bromoaniline  boils  at  245 — 246°. 

N -Hydroxy-W -p-chlorophenyl-N--p-bromophenylformamidine,  m.  p. 
168°  (decomp.),  is  prepared  from  methoxymethylene-p-chloroanilire, 
b.  p.  230 — 231°,  and  p-bromophenylhydroxylamine.  It  gives  a 
very  stable  hydrate,  m.  p.  144—145°,  a  copper  compound,  m.  p. 
255°,  and  a  hydrochloride,  m.  p.  295°  (decomp.).  The  hydrate 
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gives  on  alkaline  decomposition  pp'-dibromoazoxybenzene,  formic 
acid,  and  ^-chloroaniline.  C.  H. 

Nitration  of  Stereoisomeric  Aromatic  Diamines.  G.  T. 

Morgan  and  W.  J.  Hickinbottom  ( J .  Soc.  Chem.  Ind.,  1924,  43, 
307 — 310t). — Of  the  four  stereoisomeric  forms  of  fiy-di-p-tolyl- 
aminobutane,  the  dl  and  the  meso  form  behave  in  a  precisely  similar 
manner  when  nitrated.  Two  methods  were  adopted,  nitration 
in  acetic  acid  or  anhydride  and  nitration  of  the  sulphate  of  the  base 
with  concentrated  nitric  and  sulphuric  acids.  The  first  method 
gave  respectively  dl-  and  meso-(3y-3 : 3' -dinitrodi-'p-tolylamino- 
butane  (dl  compound,  brownish-red  needles,  m.  p.  200° ;  meso  com¬ 
pound,  small,  scarlet  plates,  m.  p.  195°).  With  stronger  acid,  dl- 
and  meso-3  :  5  :  3'  :  o'-tetranitrodi-p-tolylaminobutane  were  obtained 
(dl  compound,  orange-yellow  needles,  m.  p.  230° ;  meso  compound, 
small,  orange  plates,  m.  p.  212°).  Under  these  conditions,  the 
alkylenediamino  group  is  the  orienting  agent,  the  nitration 
probably  taking  place  through  intermediate  nitroamine  formation. 
In  the  second  method,  this  is  precluded,  the  methyl  group  becoming 
the  orienting  factor.  The  bases  then  yielded  respectively  dl- 
and  meso-Py-2  : 2' -dinitrodi-p-tolylaminobutane  (dl  compound, 
orange  needles,  m.  p.  132° ;  meso  compound,  yellow  needles,  m.  p. 
186°).  When  heated  with  sulphuric  acid,  these  compounds  give 
nitro-p-toluidine.  (3y-3  :  5  :  3'  :  5'-Tetranitrodi-p-tolylaminobutane, 
with  sodium  hydroxide  and  benzoyl  chloride,  gives  dibenzamido- 
butane,  NHBz*CHMe*CHMe‘NHBz,  which  when  heated  in  a 
current  of  hydrogen  chloride  forms  2-phenyl-4  :  5-dimethylglyoxaline, 
m.  p.  101 — 103°;  picrate,  m.  p.  190°.  Py-Diaminobutane  was 
obtained  by  fractionation  of  the  product  of  the  interaction  of 
Py-dibromobutane  and  ammonia  in  an  autoclave  at  110 — 125°. 

B.  W.  A. 

Preparation  of  isoDiphenetidine.  J.  R.  H.  Whiston  (J. 
Soc.  Chem.  Ind.,  1924,  43,  369 — 370t). — m-Nitrophenetole  is 
obtained  by  treating  m-nitrophenol  with  ethyl  p-toluenesulphonate, 
and  then  reduced  to  wm'-diethoxyhydrazobenzene  by  zinc  dust 
in  alkaline  solution.  On  treatment  with  hydrochloric  acid,  this 
is  transformed  into  fsodiphenetidine.  Like  other  or^o-substituted 
benzidines,  it  does  not  form  azo  dyes  substantive  to  cotton. 

Electrolytic  Reduction  of  wim'-Dinitrodiphenylsulphone  to 
mm'-Diarainodiphenylsulphone.  J.  Lacroix  (Bull.  Soc.  chim., 
1924,  [iv],  35,  1436 — 1450). — mra'-Diaminodiphenylsulphone  is 
readily  obtained  in  94 — 95%  of  the  theoretical  yield  (66-5%  on 
the  current  consumed)  by  the  electrolytic  reduction  of  mm' - di- 
nitrodiphenylsulphone  in  alcoholic  solution,  using  a  lead  anode 
in  dilute  sulphuric  acid  (cf.  Chilesotti,  A.,  1901,  i,  587).  The  best 
results  are  obtained  using  a  cathode  of  nickel  gauze  covered  with 
spongy  tin  and  acidifying  the  cathodic  liquid  with  hydrochloric 
acid.  Zinc  gives  very  inferior  results,  and  with  sulphuric  acid  the 
diaminodiphenylsulphone  sulphate  tends  to  deposit  and  stop  the 
electrolysis.  The  yield  is  practically  unaffected  by  the  concentra- 
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tion  of  the  acid,  but  decreases  with  increase  of  current  density. 
Agitation  of  the  cathodic  liquid  and  a  fine  state  of  division  of  the 
dinitrosulphone  increase  the  yield,  which  also  increases  with  the 
temperature  of  the  cathodic  liquid  up  to  65 — 70°.  Above  70°,  the 
yield  decreases,  with  formation  of  resinous  by-products.  The 
yield  tends  to  decrease  on  prolonged  electrolysis,  and  better  results 
are  obtained  when  the  dinitrodiphenylsulphone  is  added  in  several 
portions  and  the  electrolysis  is  stopped  before  reduction  is  com¬ 
plete.  Owing  to  the  secondary  reactions,  the  volume  of  hydrogen 
liberated  is  not  proportional  to  the  amount  of  diaminodiphenyl- 
sulphone  produced.  The  course  of  the  electrolysis  is  followed 
by  titrating  the  amine  with  sodium  nitrite,  using  a  solution  of 
diphenylamine  in  sulphuric  acid  as  indicator,  in  place  of  starch- 
iodide  paper.  R.  B. 


Local  Anaesthetics.  S.  Weil  ( Roczniki  Farmacji,  1924,  2, 
1 — 28;  from  Chem.  Zentr.,  1924,  ii,  208 — 209). — The  author  has 
prepared  the  following  compounds :  phenylethyl  chloroacetate, 
b.  p.  265°/760  mm.,  206°/125  mm.,  196°/93  mm. ;  phenylethyl 
piperidinoacetate,  CH2Ph,CH2*O*CO-CH2,NC5H]0,  b.p.  234°/75  mm., 
215°/36  mm.;  its  hydrochloride,  crystals,  m.  p.  120°;  phenylethyl 
diethylaminoacetate,  b.  p.  222 — 223°/135  mm. ;  ethyl  4-aL-anilinoethyl- 
ideneaminobenzoate,  NHPh*CMeIN*C6H4*C02Et,  m.  p.  132°;  ethyl 
4  -  a  -p  -  ethoxyanilinoethylideneaminobenzoate , 

0Et-C6H4-NH-CMe:N-C6H4-C02Et, 
m.  p.  138-5°;  a  compound, 

CHMe-0-P0(0H)2-C(0H)(NH-C6H4-0Et)-NH-C6H4-C02Et, 
m.  p.  192°,  obtained  from  the  condensation  of  lactophenine  with 
amesthesin  in  the  presence  of  phosphoryl  chloride;  4-a-p -ethoxy- 

.  OEt-C6H4-NH-CMe:N-C'CO-NPh 
anuinoethytideneaminoantipyrine,  b  4  CMe-NMe’ 

m.  p.  196°,  from  phenacetin  and  aminoantipyrine ;  a  compound, 
C02Et-C6H4-NH-CMe(0H)-NH*^-C0'NPh 

CMe-NMe  ’ 

in.  p.  186 — 187°,  from  aminoantipyrine  and  acetylanaesthesin ;  a 
compound,  m.  p.  194 — 195°,  from  p- aminoacetophenone  and  para¬ 
formaldehyde.  G.  W.  R. 


Synthetic  Experiments  in  the  Glyoxaline  Group.  A. 

Sonn,  E.  Hotes,  and  H.  Sieg  {Ber.,  1924,  57,  [13],  2134).— On  the 
basis  of  Sarasin’s  observations  (A.,  1923,  i,  771),  it  has  been  assumed 
that  the  chlorine  atom  occupies  the  position  4  in  the  chloro-1 -methyl  - 
glyoxaline  used  by  the  authors  (A.,  1924,  i,  877).  It  has  since  been 
shown  (Sarasin  and  Wegmann,  A.,  1924,  i,  1115;  Balaban  and 
Pyman,  J.,  1924, 125,  1564)  that  the  substance  is  5-chloro-l-methyl- 
glyoxaline.  The  correction  should  be  extended  to  all  the  chloro 
compounds  described  in  the  memoir.  H.  W. 


Substitution  in  the  Benzene  Nucleus  on  Nitration  of 
2-Phenylg'lyoxaline  and  its  Carboxylic  Acids.  F.  L.  Pyman 
and  E.  Stanley  ( J .  Chem.  Soc.,  1924,  125,  2484 — 2488). — Nitration 
of  2-phenylglyoxaline  leads  to  an  easily  separable  mixture  of  the 
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o-,  m-,  and  p-nitro  compounds,  the  yields  being  1*5%,  0-2%,  and 
50%,  respectively.  The  introduction  of  carboxyl  groups  pro¬ 
gressively  diminishes  the  ratio  of  para  to  meta  nitration,  and  this 
effect  is  associated  with  the  fact  that  2-phenylglyoxaline  and  its 
4(or  5)-carboxylic  acid  form  salts  with  mineral  acids,  whilst  the 
4  :  5-dicarboxylic  acid  does  not.  2-Phenylglyoxaline-4(or  5)-carb- 
oxylic  acid  gives  a  mixture  of  m-  and  p-nitro  derivatives,  from 
which  by  decarboxylation  the  corresponding  nitrophenylglyoxalines 
result  in  18%  and  52%  yield,  respectively.  Fargher’s  2-nitro- 
phenylglyoxaline-4  :  5-dicarboxylic  acid  (T.,  1921,  119,  163)  is  a 
mixture  of  m-  and  p-isomerides,  since  it  yields  on  decarboxylation 
19%  of  m-  and  52%  of  p-nitrophenylglyoxalines.  The  following 
compounds  are  new  (all  temperatures  are  corrected). 

2-p -Nitrophenylglyoxaline,  m.  p.  310 — 315°  (decomp.);  nitrate, 
m.  p.  172°  (decomp.);  picrate,  m.  p.  262°.  2-m -Nitrophenyl¬ 
glyoxaline,  m.  p.  193 — 194°;  nitrate,  m.  p.  182°  (decomp.);  picrate, 
m.  p.  245 — 246°).  2-o-Nitrophenylglyoxaline,  m.  p.  188 — 189°; 
nitrate,  m.  p.  153 — 154°;  picrate,  m.  p.  212°.  All  three  nitro 
compounds  are  soluble  in  aqueous  sodium  hydroxide,  but  not  in 
ammonia  or  sodium  carbonate  solutions. 

2-Phenylglyoxaline-4-carboxylic  acid  forms  a  nitrate,  m.  p.  188°. 
2-p-NitrophenylglyoxalineA-carboxylic  acid  melts  and  effervesces 
at  288°,  and  solidifies  and  remelts  at  308°.  The  sulphate,  m.  p. 
286°  (decomp.),  contains  about  2HaO.  2-m-A” itrophenylglyoxaline- 
4:-carboxylic  acid  melts  at  248°  (decomp.)  ( sulphate ,  m.  p.  230°). 

C.  H. 


Tautomerism  of  2-Aminopyridine.  III.  Dicyclic  Deriv¬ 
atives  of  the  Tautomeric  Form  of  2-Aminopyridine  with 
a  Glyoxaline  Nucleus.  A.  E.  Tschitschibabin  (Ber.,  1924, 
57,  [B],  2092 — 2101). — The  preparation  of  pyridylglycine  and  its 
conversion  into  a  dicyclic  compound  regarded  as  pyrindoxyl  has 
been  described  by  Reitidel  (A.,  1924,  i,  1235).  The  latter  substance 
has  been  prepared  in  a  variety  of  ways  which  show  that  ring 
closure  occurs  at  the  pyridine  nitrogen  atom  and  not  at  the  3-carbon 
atom,  thus  yielding  a  glyoxaline  compound ;  this  view  is  confirmed 
by  the  production  of  similar  derivatives  from  pyridine  compounds 
in  which  the  positions  3  or  3  and  5  are  already  substituted. 

2-Aminopyridine  is  converted  by  ethyl  bromoacetate  in  warm 
alcoholic  solution  into  2-keto-2  :  3-dihydropyriminazole  hydrobromide 
(cf.  I);  the  corresponding  hydriodide  (+2EtOII)  is  described. 
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2-Pyridoneimine-l -acetic  acid  (-f  H20),  m.  p.  249 — 250°  (decomp.), 
is  obtained  from  chloroacetic  acid  and  2-aminopyridine  at  75 — 85° 
(cf.  Reindel,  loc.  cit.) ;  its  constitution  is  established  by  its  conversion 
when  heated  into  l-methyl-2-pyridoneimine.  It  gives  a  chloro- 
platinate  (-j-5H20)  which  does  not  melt  below  310°.  The  acid 
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passes  slowly  in  alkaline,  rapidly  in  hydrochloric  acid  solution  into 
2-ketodihydropyriminazole  hydrochloride  (Reindel’s  pyrindoxyl 
hydrochloride) ;  the  corresponding  'potassium  salt  and  the  chloro- 
platinate,  decomp.  240 — 250°,  are  described.  3-Oximino-2-keto- 
dihydropyriminazole,  m.  p.  229°  (decomp.),  yields  a  hydrochloride 
and  a  chloroplatinate. 

The  action  of  chloroacetyl  chloride  on  2-aminopyridine  in  ethereal 
solution  in  the  presence  of  pyridine  gives  2 -chloroacetamido- 
pyridine,  m.  p.  about  110°,  and,  after  re-solidification,  m.  p.  200 — 220° 
(decomp.).  2 -Bromoacetamidopyridine  has  m.  p.  91°;  after 
re-solidification,  it  decomposes  at  240°  after  darkening  at  225°.  The 
compounds  pass  slowly  when  preserved,  rapidly  when  heated,  into 
the  corresponding  salts  of  2-ketodihydropyriminazole. 

2-Amino-3-methylpyridine  is  converted  by  ethyl  bromoacetate 
into  2-keto-l-methyldihydropyriminazole  hydrobromide ;  the  corre¬ 
sponding  chloroplatinate  darkens  at  240 — 250°.  Similarly,  ethyl 
bromoacetate  and  3  : 5-dibromo-2-aminopyridine  yield  5  : 1-dibromo- 
2-keto-2  :  3 -dihydropyriminazole  hydrobromide ;  the  corresponding 
chloroplatinate  is  described. 

Oxidation  of  the  dicyclic  compounds  to  the  corresponding  dyes 
is  effected  with  a  single  equivalent  of  potassium  ferricyanide. 
Reindel’s  conception  of  the  compounds  as  pyrindigotins  ( loc .  cit.)  is 
therefore  rendered  untenable.  The  constitution  (II)  is  suggested. 
The  dyes,  Ci6H1402N2  and  C14H602N2Br4,  from  2-amino-3-methyl- 
pyridine  and  3  :  5-dibromo-2-aminopyridine  are  amorphous. 


Constitution  of  “  a-Quinoquinolone.”  O.  Seide  (Annalen, 
1924, 440,  311 — 321). — o-Chlorobenzoic  acid  condenses  with  2-amino¬ 
pyridine  in  presence  of  potassium  carbonate  and  copper-bronze  at 
190 — 195°  with  formation  of  2  :  3-dihydrobenzquinazolone-A  (I), 
pale  yellow,  m.  p.  211°;  hydrochloride,  pale  yellow,  m.  p.  293°; 
picrate,  yellow,  m.  p.  238°  (decomp.);  chloroplatinate  (+2HaO), 
orange,  anhydrous  at  130 — 140°,  m.  p.  248°,  identical  with  Reissert’s 
a-quinoquinolone  (A.,  1895,  i,  244).  The  reaction  is  formulated 
NH2*Py  -f-  C1C6H4*C02H  — >  NHPy  *C  6H4*C02H 


— •> 


— > 


(1-5 


(cf.  Tschitschibabin,  A.,  1921,  i,  450,  451 ;  1924,  i,  987),  the  reactions 
of  the  product  being  more  in  accord  with  formula  (I)  than  with 
Reissert’s  acridone-analogue  structure.  On  oxidation  with  acid 
permanganate,  (I)  yields  carbon  dioxide  and  2  : 4-dihydroxy- 
quinazoline,  m.  p.  356°  (cf.  Bischler,  A.,  1895,  i,  250;  Busch,  A., 
1895,  i,  306;  Niementowski,  A.,  1896,  i,  578).  The  action  of 
phosphorus  pentachloride  at  180 — 190°  yields  a  trichloro  derivative, 
grey,  m.  p.  328°,  and  a  yellow  product  containing  chlorine,  whilst 
bromine  in  acetic  acid  affords  a  bromo  derivative,  yellow,  m.  p. 
162°,  which,  on  oxidation,  yields  a  bromo-4:-hydroxyquinazoline , 
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m.  p.  227°  (decomp.).  The  methiodide,  orange  needles,  obtained  by 
heating  (I)  with  methyl  iodide  in  methyl  alcohol,  or  with  methyl 
sulphate,  with  subsequent  treatment  with  aqueous  potassium 
iodide,  loses  methyl  iodide  at  270 — 290q  in  a  vacuum,  and,  on 
oxidation,  yields  1 -methyl-2  :  4-diketotetrahydroquinazoline. 
Alcoholic  sodium  ethoxide  converts  (I)  into  sodium  oL-pyridyl- 
anthranilate,  needles  (-(-HgO),  which  is  transformed  by  acids  into 
the  sodium  salt  of  the  quinazolone.  Boiling  barium  hydroxide 
solution  yields  the  corresponding  barium  salt,  which,  when  heated, 
yields  a-anilinopyridine  (cf.  Tschitschibabin,  A.,  1923,  i,  597; 
Fischer,  A.,  1899,  i,  633 ;  1903,  i,  52).  The  1  :  1  -phenyliodide, 
brown,  m.  p.  365°,  was  obtained  by  boiling  the  above  sodium  salt 
with  iodobenzene  and  copper-bronze,  and  also  by  boiling  o-iodo- 
benzoic  acid  with  a-anilinopyridine  in  presence  of  potassium 
carbonate  and  copper-bronze;  it  yielded  1 -phenyl-2  :  4-diketo¬ 
tetrahydroquinazoline  on  oxidation.  F.  G.  W. 

Indigotin  Group.  V.  5:7:5':  7'-Tetraiodoindigotin  and 
Related  Substances.  L.  Kalb  and  E.  Berrer  ( Ber .,  1924,  57, 
[6],  2105 — 2117). — Dehydroindigotin  sodium  hydrogen  sulphite 
(cf.  A.,  1909,  i,  967)  dissolved  in  water  is  converted  by  iodine 
chloride  at  5°  into  5:7:5':  7 ' -tetraiododehydroindigotin  sodium 
hydrogen  sulphite  (the  corresponding  potassium  salt  is  described). 
The  compound  is  about  three  times  as  sensitive  towards  light  as 
the  tetrabromo  derivative,  which  is  four  and  a  half  times  as  sen¬ 
sitive  as  the  tetrachloro  derivative.  Dehydroindigotin  sodium 
hydrogen  sulphite  is  twice  as  sensitive  as  the  tetrachloro  com¬ 
pound.  The  tetraiodo  compound  is  transformed  by  boiling  hydro¬ 
chloric  acid  into  5:7:5':  7' -tetraiodoindigotin,  which  in  tinctorial 
properties  resembles  closely  the  other  tetrahalogeno  derivatives 
(loc.  cit.).  Oxidation  of  5:7:5':  7'-tetraiododehydroindigotin 
sodium  hydrogen  sulphite  with  potassium  dichromate  and  sulphuric 
acid  leads  to  the  production  of  5  :  7 -di-iodoisatin,  which  exists  as 
a  stable  red  form,  decomp.  240°,  and  a  less  stable  yellow  modific¬ 
ation  which  passes  into  the  red  variety  at  200 — 205°.  The  yellow 
product  is  isolated  by  crystallisation  of  the  crude  product  from 
pyridine  and  removal  of  the  latter  by  the  use  of  an  indifferent 
solvent  such  as  benzene.  Crystallisation  from  alcohol,  glacial 
acetic  acid,  or  nitrobenzene  gives  the  red  variety  exclusively ; 
toluene  yields  a  mixture  of  the  forms,  whereas  mixed  crystals 
separate  from  acetone.  The  two  varieties  are  not  polymorphs 
or  polymerides  and  possibly  represent  lactam  and  lactim  iso- 
merides. 

5  :  7-Di-iodoisatin  yields  a  phenylhydrazone,  decomp,  above  200°, 
an  additive  compound  with  sodium  hydrogen  sulphite,  and  a 
cyanohydrin.  Its  constitution  is  established  by  its  conversion  into 
sodium  5  : 7-di-iodoisatoate  and  oxidation  of  the  latter  to  3  : 5-di- 
iodo-2-aminobenzoic  acid.  It  is  reduced  by  hypophosphorous 
acid  to  5  :  7 -di-iododioxindole,  decomp,  above  200°  after  darkening 
at  175°. 

5 : 7-Di-iodoisatin  is  converted  by  3-hydroxythionaphthen-2- 
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carboxylic  acid  in  the  presence  of  alcohol  and  sodium  carbonate 
solution  into  “3-5' :  1' -di-iodoindole-2-thionaphthenindigo,'' 

nh^^2i2^c:c<^ni?>C6H4’ 

which  is  transformed  by  sodium  ethoxide  in  alcoholic  solution 
into  5  :  7 -di-iodo-oxindole-3-aldehyde,  decomp.  230 — 265°  after 
darkening  at  180 — 200°.  The  compound  gives  an  oxime ,  a  phenyl- 
hydrazone,  m.  p.  226°  (decomp.),  and  an  anil,  decomp,  above  275° ; 
it  does  not  yield  a  cyanohydrin  and  cannot  be  oxidised  to  the 
corresponding  carboxylic  acid.  It  has  strongly  acidic  properties 
and  gives  a  blue  coloration  with  ferric  chloride.  It  appears  most 
probably  to  have  the  hydroxymethylene  structure, 


ctHA<ggggg>co. 


H.  W. 


Indigotin  Group.  VI.  4  :  4/-Dichloro-5  :  7  :  5'  :  7'-di-iodo- 
indigotin,  5  :  6  :  7  :  5'  :  6'  :  7'-Hexaiodoindigotin,  and  Related 
Substances.  L.  Kalb  and  L.  Vogel  ( Ber .,  1924,  57,  [JB],  2117 — 
2125). — Iodination  of  the  sodium  hydrogen  sulphite  compounds  of 
dehydroindigotin  (cf.  preceding  abstract)  can  be  effected  also  in 
cases  in  which  the  4  :  4'  or  6  :  6'  positions  are  occupied  by  halogen 
atoms.  Thus,  4  :  4'-dichloroindigotin,  suspended  in  glacial  acetic 
acid,  is  oxidised  by  potassium  permanganate  to  4  :  4' -dichloro¬ 
dehydroindigotin  C-acetate, 

C6H3C1<“>C(OAc)-(OAc)C<“>c6H3C] 

(4  :  4 ' -dichlorodehydroindigotin  is  described),  which  is  transformed 
into  4 : 4' -dichlorodehydroindigotin  sodium  hydrogen  sulphite , 
C16H602N2Cl2,2NaHS03,2H20  (the  corresponding  potassium  salt 
is  described) ;  the  action  of  iodine  chloride  on  the  sodium  salt 
gives  4  :  4' -dichloro-5  :  7  :  5'  :  7' -tetraiododehydroindigotin  sodium 
hydrogen  sulphite,  C16H202N2Cl2I4,2NaHS03,7H20,  which  is  con¬ 
verted  by  boiling  hydrochloric  acid  into  4  :  4' -dichloro-5  :  7  :  5'  :  T- 
tetraiodoindigotin.  4-Chloro-5  :  7 -di-iodoisatin  has  m.  p.  222 — 225°; 
the  sodium  derivative  is  described. 

2-Nitro-p-toluidine  is  converted  into  4-iodo-2-nitrotoluene,  which 
is  dissolved  in  a  mixture  of  glacial  acetic  acid  and  acetic  anhydride 
and  oxidised  by  sulphuric  acid  and  chromium  trioxide  at  5 — 15° 
to  4-iodo-2-nitrobenzoic  acid,  which  is  reduced  by  ferrous  sulphate 
and  ammonia  to  4-iodo-2-aminobenzoic  acid.  The  latter  sub¬ 
stance  is  converted  by  chloroacetic  acid  into  4 -iodophenylglycine- 
o-carboxylic  acid,  m.  p.  253 — 255°,  which  is  transformed  into 
6 : 6'-di-iodoindigotin  (cf.  Grandmougin  and  Seyder,  A.,  1914, 
i,  1142).  6  :  6 ' -Di-iododehydroindigotin  C-acetate,  prepared  from 

the  latter  compound  in  the  usual  manner  (6  :  6' -di-iododehydro¬ 
indigotin  is  described),  is  transformed  into  its  additive  compound 
with  sodium  hydrogen  sulphite  (the  corresponding  potassium  salt 
is  described),  and  thence  into  5:6:7  :  5'  :  6' :  T -hexaiodoindigotin 
5:6: 7 -Tri-iodoisatin  and  sodium  5:6: 7 -tri-iodoisatoate  are 
described. 

The  introduction  of  four  iodine  atoms  into  the  molecule  of 
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4 : 4'-dichloroindigotin  causes  a  slight  weakening  of  the  green 
shades  of  the  latter.  Among  indigoid  dyes,  the  hexaiodo  com¬ 
pound  approaches  most  nearly  to  pure  green  in  colour.  H.  W. 


Colour  of  Complex  Diazoles.  I.  G.  C.  Chakravarti  ( J . 
Indian  Chem.  Soc.,  1924,  1,  19 — 26). — The  substitution  of  the 
naphthalene  for  the  benzene  nucleus  in  substituted  glyoxaline 
derivatives  causes  an  intensification  of  the  colour.  Toluylene- 
amidine-2-phenyl-o-carboxylic  acid  [4 -melhylbenziminazole-2 -benzoic 

acid],  C6H3Me<^^!>C*C6H4*C02H,  m.  p.  260 — 262°,  from 


o-toluylenediamine  and  phthalic  anhydride,  is  converted  on  heat¬ 
ing  into  1  :  2-o-benzoylenebenziminazole,  C6H3Me<C _ -N-CO^"^6^4’ 


yellow  crystals,  m.  p.  166°.  V  :  2'- Naphthiminazole-2 -benzoic  acid, 
m.  p.  above  300°  (cf.  Lieb,  A.,  1919,  i,  175),  from  1  :  2-naphthylene- 
diamine  and  phthalic  anhydride,  is  converted  into  the  correspond¬ 
ing  diazole  on  heating.  Naphthalic  anhydride  and  o-phenylene- 
diamine  yield  o-aminonaphthalanil,  m.  p.  245°  (decomp.)  ( acetyl 
derivative,  m.  p.  224°;  benzoyl  derivative  m.  p.,  209°;  N -ethyl 
derivative,  m.  p.  235—237°),  and  benziminazole-2-naphthyl-&' - 
carboxylic  acid,  m.  p.  265—269°.  Either  of  these  on  heating  yields 
1  :  2(1'  :  8 ')-naphthoylenebenziminazole  (I),  yellow  needles,  m.  p.  198°. 


>— COs 

>— CO 


N-C10H6-NH,  (II.) 


With  o-tolylenediamine,  the  corresponding  products  are  o-amino- 
tolylnaphthaMmide,  m.  p.  196°,  4:-irninazole-2(l')-naphthyl-8' -carb¬ 
oxylic  acid,  m.  p.  273 — 275°,  and  1  : 2(1' :  S')-naphthoylene-4:- 
methylbenziminazole,  deep  yellow  needles,  m.  p.  187°.  Naphthalic 
anhydride  and  1  : 2-naphthylenediamine  yield  2’ -amino-N -(!’)- 
naphthylnaphthalimide  (II),  m.  p.  300°,  which  is  converted  on 
heating  into  1  :  2(1'  :  8')-naphthoylene-l  :  3-naphthiminazole, 

CiqHs<CQ  orange-red  crystals,  m.  p.  256°. 

G.  M.  B. 


Syntheses  of  certain  Dipeptides  of  Complex  Natural 
Amino-acids.  L.  Havestadt  and  R.  Fricke  (Ber.,  1924,  57, 
[B],  2048 — 2054). — Methyl  a-amino-|5-glyoxaline-4(or  5)-propionate 
is  converted  by  alanyl  chloride  in  the  presence  of  chloroform  into 
the  methyl  ester  of  alanylhistidine, 

6h— N^C*CH2,CH(C°2Me)‘NH'C°‘CHMe‘NH2? 

from  which  alanylhistidine,  a  hygroscopic  powder,  is  obtained  by 
hydrolysis.  Methyl  alanylaspartate, 

NH2-CHMe-C0-NH*CH(C02Me)-CH2-C02Me, 
m.  p.  187 — 188°,  is  derived  from  methyl  aspartate  and  alanyl 
chloride  hydrochloride ;  it  is  hydrolysed  to  alanylaspartic  acid, 
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decomp.  155 — 160°.  Tyrosine  is  converted  by  methyl  chloro- 
formate  and  sodium  hydroxide  into  dicarbomethoxytyrosine, 
C02Me-0*C6H4-CH2-CH(C02H)-NH-C02Me, 
m.  p.  97°,  which  is  transformed  into  the  corresponding  chloride 
and  thence  by  ethyl  a-aminopropionate  into  ethyl  ct-dicarbomethoxy- 
tyrosylaminoprojhonate, 

C02Me-0-C6H4-CH2-CH(NH-C02Me)-C0*NH*CHMe*C02Et, 
m.  p.  131°,  and  tyrosylalaninecarboxylic  acid, 

0H-C6H4-CH2-CH(NH-C02H)*C(0H):N-CHMe*C02H} 
decomp.  230°  after  softening  at  140°.  Methyl  dicarbomethoxy- 
tyrosylaminosuccinate,  m.  p.  127°,  and  tyrosylaspartic  acid,  decomp. 
260°  after  softening  at  120°,  are  described.  dl- Dicarbethoxy- 
tyrosine,  m.  p.  96 — 97°,  is  converted  by  phosphorus  pentachloride 
into  the  corresponding  chloride,  which,  with  methyl  a-amino- 
(i-glyoxaline-4(or  5)-propionate  yields  methyl  a-dicarbethoxytyrosyl- 
amino-$-glyoxaline-4:(oT  5)-propionate,  decomp.  140°  after  softening 
at  100° ;  the  ester  is  hydrolysed  to  tyrosylhistidinecarboxylic  acid, 

nZrC^>C-CH2-CH(C02H)-N:C(0H)-CH(NH-C02H)-CH2-C6H4-0H, 

CH’NH 

decomp.  275°  after  softening  at  about  125°.  The  optical  activity 
of  the  dipeptides  has  not  been  examined,  since,  in  part,  they 
have  been  derived  from  optically  inactive  compounds  and,  in 
addition,  racemisation  takes  place  during  some  of  the  reactions. 

H.  W. 


Phenyltriazoles.  K.  Elbs  (J.  pr.  Chem.,  1924,  [ii],  108,  209 — 
233). — The  preparation  of  several  phenyltriazoles  by  the  reduction 
of  o-nitroazo  compounds  is  described. 

o-Nitrobenzeneazophenol  on  reduction  with  zinc  dust  in  sodium 
hydroxide  solution  gives  2-p-hydroxyphenylbenztriazole,  grey 
needles,  m.  p.  219 — 220°.  From  this  by  chlorination,  either  with 
nascent  or  gaseous  chlorine,  the  mm' -dichloro-s-p-hydroxyphenyl 
derivative  is  obtained  as  white  needles,  m.  p.  230°.  The  corre¬ 
sponding  dibromo  derivative  melts  at  223°,  and  the  methoxy  deriv¬ 
ative  has  m.  p.  136°,  and  on  nitration  gives  nitroanisylphenyl- 
triazole,  yellow  needles,  m.  p.  198°.  Hy droxypheny  1  b enztriazo  1  e 
does  not  couple  readily  with  all  diazotised  aromatic  amines,  but 
diazotised  m-  and  p-nitroaniline  afford  azo  compounds  which  form 
respectively  a  dark  yellow  powder,  m.  p.  225°,  and  a  brownish- 
yellow  powder  sintering  at  275°.  The  latter  gives  an  acetyl  deriv¬ 
ative,  m.  p.  253°.  Hydroxyphenylbenztriazole  on  oxidation  with 
potassium  permanganate  gives  phenyltriazole,  the  silver  salt  being 
isolated  as  a  white  precipitate. 

o-Nitrobenzeneazosalicylic  acid  on  reduction  yields  benztriazole- 


^  2  :  5' -salicylic  acid  (annexed  formula),  white 

/\/  \  / — v  needles,  m.  p.  305°.  The  sodium,  potassium, 

|  |  >OH  calcium,  barium,  and  magnesium  salts,  and 

Xs— iC\  tt  the  acetyl  derivative  ( ‘ '  aspirin  benztriazole  ” ) , 
2  white  plates,  m.  p.  315°  (decomp.),  are 


described. 


o-Nitrobenzeneazo-])-acetamidophenol,  small,  red  crystals,  m.  p. 
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153 — 155°,  on  hydrolysis  and  subsequent  reduction,  yields 
2-m-amino-o-hydroxyphenylbenztriazole,  pale  yellow  needles,  m.  p. 
282°.  The  acetyl  derivative  of  this  (needles,  m.  p.  266°)  and  of 
the  ethyl  ether  (“  phenacetin  benztriazole ,”  yellowish -white  needles, 
m.  p.  184°)  are  described.  The  pharmacological  properties  of 
aspirin  benztriazole  and  phenacetin  benztriazole  are  similar  to  those 
of  aspirin  and  phenacetin.  The  aminohydroxybenztriazole  could 
not  be  oxidised  to  the  corresponding  p-quinone. 

o-Nitrobenzeneazoresorcinol  is  a  red  precipitate,  m.  p.  180° 
(decomp.),  and  on  reduction  gives.  2-op -dihydroxyphenylbenztriazole, 
white  needles,  m.  p.  188°,  which  yields  a  dinitro  derivative,  yellow 
needles,  decomp.  248°.  This  gives  well-defined  barium  and  copper 
salts  and  an  additive  compound,  C12H7O6N5,C10H8,  with  naphthalene 
(yellow  needles,  m.  p.  242 — 243°).  Dibromodihydroxyphenylbenz- 
triazole,  white  needles,  has  m.  p.  206°. 

o -Nitrobenzenebisazoresorcinol,  a  yellow,  crystalline  powder,  on 
reduction,  gives  4  :  Q-di-2-benztriazolylresorcinol,  pale  yellow  needles, 
m.  p.  196- — 198°  (decomp.),  in  poor  yield. 

o-Nitrobenzeneazoaniline,  obtained  by  coupling  diazotised  o-nitro- 
aniline  and  phenylaminomethanesulphonic  acid,  with  subsequent 
hydrolysis,  forms  red  needles,  m.  p.  192 — 194°,  and  on  reduction 
with  zinc  dust  and  ammonia  yields  2-p-aminophenylbenztriazole, 
white  needles,  m.  p.  155°,  which  when  diazotised  is  converted  into 
the  corresponding  p-hydroxy  derivative.  2-p-Aminophenylbenz- 
triazole-l -oxide  is  produced  by  the  action  of  ammonium  sulphide 
on  nitrobenzeneazoaniline,  as  pale  yellow  needles,  m.  p.  241 — 
243°. 

o-Nitrobenzeneazodimethylaniline,  red  plates,  m.  p.  127°,  forms 
a  hydrochloride  (red  crystals),  and  on  reduction  with  zinc  dust 
and  sodium  hydroxide  yields  2-p -dimethylaminophenylbenztriazole, 
greenish -yellow  prisms  or  yellow  needles,  m.  p.  182 — 183°;  the 
hydrochloride,  m.  p.  208°,  and  methiodide,  white  crystals,  m.  p.  209°, 
are  described,  the  latter  being  very  unstable  in  hydroxylic  solvents. 
The  corresponding  oxide,  yellow  needles,  m.  p.  167°,  is  produced  by 
the  action  of  ammonium  sulphide  on  nitrobenzeneazodimethyl- 
aniline;  the  hydrochloride  melts  at  187 — 188°.  If  the  reduction 
be  carried  out  with  alcoholic  sodium  sulphide,  the  products  are 
o-aminobenzeneazodimethylaniline,  yellowish-red  needles,  m.  p.  133 — 
134°,  and  azoxybenzenebisazodimethylaniline, 

(NMe2-C6H4-N2-C6H4)2N20, 
red  needles,  m.  p.  93 — 94°. 

By  coupling  diphenylamine  with  diazotised  o-nitroaniline, 
o -nitrobenzeneazodiphenylamine  results  as  red  needles,  m.  p.  121°; 
the  hydrochloride,  m.  p.  135°  (decomp.),  picrate,  and  the  nitroso- 
amine  (reddish -yellow  needles,  m.  p.  115°)  are  described.  The 
latter  on  reduction  with  ammonium  sulphide  yields  2-p -phenyl- 
aminophenylbenztriazole-1 -oxide  (yellowish-red  needles,  m.  p.  185°), 
the  hydrochloride  [m.  p.  180 — 190°  (decomp.)],  and  the  nitroso- 
amine  (yellow  prisms,  m.  p.  154 — 155°)  of  which  are  described. 
On  reduction  of  o-nitrobenzeneazodiphenylamine  with  zinc  dust 
and  alkali  (or  ammonia),  the  product  is  2-p -phenylaminophenyl- 
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benztriazole ,  yellowish-green  plates,  m.  p.  137°,  which  may  also 
be  obtained  by  the  reduction  of  the  above  oxide.  The  hydro¬ 
chloride  [m.  p.  158 — 165°  (decomp.)],  acetyl  derivative  (colourless 
needles,  m.  p.  166°),  nitrosoamine  (colourless  needles,  m.  p.  178°), 
and  p '-nitroso  derivative  (brownish -green  needles,  m.  p.  149°)  are 
described ;  the  latter  on  reduction  yields  2-pp ' -aminophenyl- 
aminophenylbenztriazole,  yellow  plates,  m.  p.  132°,  which  is  easily 
diazotised.  Nitration  of  diphenylaminophenyltriazole  gave  a 
mixture  :  op-Dinitrophenylaminophenylbenztriazole  [needles,  m.  p. 
211°  (decomp.)],  and  the  corresponding  oop- derivative  [stout, 
brownish-yellow  needles,  m.  p.  223°  (decomp.)],  were  obtained  by 
the  condensation  of  aminophenylbenztriazole  with  chlorodinitro- 
benzene  and  picryl  chloride,  respectively.  On  nitration,  these 
gave  a  mixture  of  derivatives, 

C6H4N3-C6H(N02)2(op)NH-C6H2(N02)3(o0p), 
m.  p.  244°  (yellow  needles),  and 

C6H4N3*C6H(N92)2(mW):N’H,C6H2(N02)3(OO7') 

(deep  yellow  needles).  Diphenylethylamine  hydrochloride  (colour¬ 
less  needles)  will  not  couple  with  diazotised  o-nitroaniline,  but  with 
diazotised  sulphanilic  acid,  an  acid,  NPh  Et*C6H4-N!N*Of H4*S03H 
(dark  blue  plates)  is  obtained. 

4t-o-Nitrobenzeneazo-\-naphthol,  reddish-bronze  needles,  m.  p.  244— 
245°  (decomp.),  on  reduction  with  zinc  dust  and  ammonia,  yields 

2- cL-hydroxynaphthylbenztriazole,  pale  red  needles,  m.  p.  204° ; 
the  p- nitroso  derivative,  ochre  crystals,  has  m.  p.  154 — 156° 
(decomp.). 

By  the  reduction  of  o-nitrobenzeneazo-<x.-naphthylamine,  dark 
brown  needles,  m.  p.  170°,  with  zinc  dust  and  ammonia,  2-a -amino- 
naphthylbenztriazole,  is  formed  as  pale  yellow  needles,  m.  p.  150°, 
and  on  diazotisation  couples  readily  with  phenols  and  aromatic 
primary  amines.  '  A.  E.  C. 

Spontaneous  Oxidation  of  1-Methyluric  Acid  and  1  :  3-Di- 
methyluric  Acid  in  Alkaline  Solution.  L.  Piattx  ( Compt . 
rend.,  1924,  179,  1326—1329 ;  cf.  A.,  1924,  i,  430,  431 ;  Compt. 
rend.,  1924, 179,  901). — The  velocities  of  oxidation  at  19°  of  solutions 
of  uric  acid,  and  its  1 -methyl  and  1  :  3-dimethyl  derivatives,  made 
alkaline  with  potassium  hydroxide,  are  in  the  ratio  100  :  91  :  82-5, 
whilst  in  presence  of  .manganese  hydroxide  at  13°  these  ratios 
become  314  :  323  :  87.  By  oxidation  without  a  catalyst,  1-methyl- 
uric  acid  yields  potassium  3-methyloxonate  and,  with  the  catalyst, 

3- methylallantoin,  thus  resembling  uric  acid,  but  1  :  3-dimethyl- 

uric  acid  (with  or  without  a  catalyst)  gives  potassium  oxalurate, 
potassium  oxalate,  and  methylamine.  F.  M.  H. 

2  :  5-Iminodihydro-l  :  2  :  3-triazole.  II.  H.  W.  Carnel- 
ley  and  P.  K.  Dutt  (J.  Chem.  Soc.,  1924,  125,  2476—2481 ;  cf. 
T.,  1923,  123,  265). — The  product  either  from  5-chloro-l  :  4- 
diphenyl-1  :  2  :  3-triazole  (I)  and  p-toluidine  or  from  5-chloro- 

4- phenyl-l-p-tolyl-l  :  2  :  3-triazole  (II)  and  aniline  is  a  mixture 
of  two  isomerides,  A  and  B,  C21H18N4,  which  are  probably  the 
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expected  products  (III)  and  (IV)  (cf.  Dimroth,  A.,  1909,  i,  267; 
1910,  i,  518)  : 
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V  >NPh  j  | 
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C(NHPh).'CPh 
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Dimroth’s  suggestion  that  an  aliphatic  diazo  compound, 
NH  Ar  *C(  IN  Ar ' )  •  CPh  !N2 ,  is  an  intermediate  in  the  interconversion 
of  (III)  and  (IV)  is  rejected,  since  no  nitrogen  is  evolved  on  boiling 
either  isomeride  with  alcoholic  sodium  ethoxide.  An  alternative 
intermediate  (V)  is  now  put  forward.  The  isomeric  products  A 
and  B  behave  differently  towards  nitrous  acid  in  acetic  acid,  A 
giving  an  additive  compound,  whilst  from  B  a  mononitro  deriv¬ 
ative  results. 

By  a  slight  modification  of  Dimroth’s  method  5-hydroxy- 1  :  4- 
diphenyl-1  :  2  :  3-triazole  is  obtained  in  slender  needles  from  alcohol, 
m.  p.  166°  (decomp. ;  Dimroth  gives  150 — 151°). 

5-HydroxyA-phenyl-l-p-tolyl-l  :  2  :  3-triazole,  m.  p.  173 — 174° 
(decomp.),  similarly  prepared,  is  converted  by  phosphorus  penta- 
chloride  in  boiling  benzene  into  the  5 -chloro  compound  (II),  m.  p. 
124 — 125°.  The  condensation  of  (I)  with  p-toluidine  and  of  (II) 
with  aniline  takes  place  in  absolute  alcohol  in  sealed  tubes  at  110 — 
145°.  The  products  A  and  B  are  the  same  in  both  cases  and  are 
separated  by  crystallisation  from  absolute  alcohol,  B  being  the 
more  soluble.  Compound  A  (III  or  IV),  m.  p.  227 — 228°,  treated 
in  acetic  acid  solution  with  sodium  nitrite,  yields  a  yellow  sub¬ 
stance,  C21Hlt)N4,HN02,  m.  p.  135 — 140°  (decomp.),  which  does  not 
give  the  Liebermann  reaction,  but  when  boiled  with  alcohol  is 
converted  into  a  compound,  m.  p.  196 — 198°,  not  obtained  pure. 
The  yellow  substance  gives  a  dinitro  derivative,  m.  p.  193 — 194°, 
which  is  stable  to  boiling  alcohol.  Compound  B  (IV  or  III),  m.  p. 
171 — 172°,  treated  in  acetic  acid  solution  with  sodium  nitrite, 
yields  a  yellow  mononitro  derivative,  m.  p.  197 — 198°.  Both 
A  and  B  are  acetylated  by  a  boiling  mixture  of  acetic  anhydride 
and  acetyl  chloride.  The  acetyl  derivatives  melt  at  114 — 115° 
and  126 — 127°,  respectively.  Nitrosoamines  are  obtained  from 
A  and  B  by  the  action  of  sodium  nitrite  and  alcoholic  hydrochloric 
acid.  That  from  A  decomposes  at  about  140°  and  on  hydrolysis 
yields  an  equilibrium  mixture  of  A  and  B,  m.  p.  210 — 217°. 

C.  H. 


3-Hydroxy-4  :  5-pyridoth.iophen.  E.  Koenigs  and  H.  Geiss- 
ler  (Ber.,  1924,  57,  [2?],  2076— -2079). — 2-Pyridylthiolacetic  acid, 
C5H4N'S*CH2*C02H,  is  converted  by  warm,  concentrated  sulphuric 
acid  into  2-thiolmethylpyridine,  m.  p.  54°  ( hydrochloride ,  m.  p.  152°; 
chloroplalinate,  m.  p.  159°;  silver  salt,  m.  p.  79 — 80°);  the  methyl 
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group  appears  to  be  attached  to  one  of  the  carbon  atoms  of  the 
pyridine  ring. 

2-Pyridylthiolacetic  acid  is  converted  smoothly  by  boiling  acetic 

_ ^tt  anhydride  into  3 -hydroxy A  :  5 -pyridothiophen  (I) 

y  or  the  tautomeric  3-ketoA :  o-pyrido-2  :  3-dihydro- 

thiophen,  m.  p.  182°.  The  corresponding  phenyl - 
hydrazone,  m.  p.  146°,  and  2  : 2-dibromo-3-keto- 
4  : 5-pyrido- 2  :  3 -dihydrothiophen  hydrobromide,  m.  p. 
185°  (corresponding  chloroplativate,  m.  p.  171°),  are 

H.  W. 

Thiodiazines.  I.  Condensation  of  Thiosemicarb  azide 
with  oj-Bromoacetophenone.  P.  K.  Bose  (J.  Indian  Chem. 
Soc.,  1924,  1,  51 — 62). — Thiosemicarbazide  and  w-bromoaceto- 
phenone  yield  as  the  main  product  of  interaction  2 -amino - 5 -phenyl - 

1:3:  4 -thiodiazine,  CPh<^~j|>C-NH2,  m.  p.  125—126°  [hydro¬ 
chloride,  m.  p.  205°;  hydrobromide,  m.  p.  197°;  picrate,  m.  p.  215° 
(decomp.);  chloroaurate,  m.  p.  166 — 167°  (decomp.);  acetyl 
derivative,  m.  p.  172 — 173° ;  benzoyl  derivative,  m.  p.  170° ; 
methiodide,  m.  p.  223°  (decomp.);  ethiodide,  m.  p.  234°  (decomp.); 
compound  with  phenylthiocarbimide,  m.  p.  179 — 180° ;  benzene- 
sulphonyl  derivative,  isolated  as  potassium  salt ;  dithiocarbamic 
acid  derivative,  m.  p.  181 — 182°,  and  its  methyl  compound,  m.  p. 
159°].  A  secondary  product  of  the  condensation  was  isolated 
as  2-ketoA-phenyl-2  :  3-dihydro-l  :  3-thiazoleisopropylidenehiydrazone, 

CPh<^“>C:N-N:CMe2,  m.  p.  123°  [hydrobromide,  m.  p. 

235°  (decomp.)],  also  obtained  by  the  condensation  of  acetone- 
thiosemicarbazone  with  w-bromoacetophenone.  This  second  mode 
of  reaction  is  the  sole  one  when  acetylthiosemicarbazide  is  used, 
the  product  obtained  being  2-keto A- phenyl-2  :  3-dihydro-l  :  3-thi- 
azoleacetylhydrazone,  Ph*C3H2NSIN*NHAc,  m.  p.  196 — 197°  [ hydro¬ 
bromide ,  m.  p.  234 — 235°  (decomp.)],  hydrolysed  to  2-ketoA-phenyl- 
2  :  3-dihydro-l  :  3 -thiazolehydrazone,  m.  p.  167 — 168°,  which  reacts 
with  acetone  to  yield  the  above  isopropylidene  derivative,  from 
which  it  is  also  obtainable  by  hydrolysis.  [ Anisylidene  derivative, 
m.  p.  225°  (decomp.).]  G.  M.  B. 

Electrochemical  Reduction  of  Nitrobenzylanilines  in 
Weakly  Alkaline  Solution.  K.  Elbs  and  M.  Gatjmer  (J.  pr. 
Chem.,  1924,  [ii],  108,  234 — 239). — p-Nitrobenzylaniline  by  electro¬ 
chemical  reduction  in  alcoholic  solution,  in  the  presence  of  sodium 
acetate,  yields  dianilino-p-azoxystilbene,  yellowish-red  plates,  m.  p. 
223°,  (I).  o-Nitrobenzylaniline  similarly  yields  a  mixture  of 

o-azoxybenzylaniline,  (NHPh,CH2,C6H4)2N20  (colourless  needles, 
m.  p.  81°),  and  o-azobenzylaniline  (yellowish -red  needles,  m.  p. 
142°).  The  hydrazo  compound  is  very  unstable;  its  oxidation  may 
be  prevented  by  conversion  into  the  corresponding  benzidine  com¬ 
pound  by  means  of  concentrated  hydrochloric  acid  and  sodium 
hydrogen  sulphite.  The  benzidine  compound  forms  brown  plates, 


II  CH 
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m.  p.  75°,  and  may  be  diazotised  and  coupled  with  R-salt  to  give  a 
deep  red  bisazo  dye ,  absorbed  by  wool  or  cotton. 


N- 
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o-Nitrobenzyl-o-toluidine  on  electrolytic  reduction  yields  a 
mixture  of  o-azoxybenzyl-o-toluidine,  (C6H4Me,NH*CH2‘CeH4)2N20 
(deep  yellow  plates,  m.  p.  128°),  and  o-azobenzyl-o-toluidine,  red 
needles,  m.  p.  160°;  on  further  reduction,  o-hydrazobenzyl-o-tolu- 
idine  (white  crystals,  m.  p.  184°)  is  produced,  with  some  o-amino- 
benzyl-o-toluidine.  The  hydrazo  compound  is  converted  into  the 
unstable  benzidine  compound  by  concentrated  hydrochloric  acid. 
o-Nitrobenzyl-p-toluidine  on  reduction  yields  o-azoxybenzyl-p- 
toluidine,  yellow  needles,  m.  p.  99°,  and  o-azobenzyl-p-toluidine, 
yellowish-red  needles,  m.  p.  127°.  The  hydrazo  compound  is 
unstable  (m.  p.  104°)  and  conversion  into  the  benzidine  base  is  not 
effected  by  dilute  sulphuric  acid,  the  product  being  the  sulphate  of 
a  base,  C28H24N4,  m.  p.  180°;  the  free  base  (white  needles,  m.  p. 
100°)  could  be  neither  diazotised  nor  acetylated  and  may  have 
the  formula  (II).  A.  E.  C. 


Dianil ino-p-azoxystilbene.  K.  Elbs,  H.  Nacken,  and  H. 
Hofmann  ( J .  pr .  Chem.,  1924,  [ii],  108,  240—246;  cf.  preceding 
abstract). — By  the  reduction  of  ^-nitrobenzylaniline  with  zinc 
dust  and  sodium  hydroxide,  dianilino-p-azoxystilbene  is  produced. 
The  hydrochloride  (yellow  crystals,  m.  p.  193°),  diacetyl  derivative 
(yellow  crystals,  m.  p.  173°,  accompanied  by  the  unstable  diacetyl 
derivative  of  an  unstable  isomeride),  and  dinitrosoamine  (yellow 
crystals,  m.  p.  61°)  are  described;  the  latter  on  reduction  with 
zinc  dust  and  hydrochloric  acid  yields  dianilinodiaminostilbene, 
NH2*C6H4,C(NHPh);C(C6H4,NH2)NHPh.  Dianil ino-^>-azoxystilbene 
is  reduced  with  difficulty,  but  zinc  dust  and  alcoholic  hydrochloric 
acid  yield  the  above  diamino  derivative,  the  oxalate  of  which  is 
described.  The  free  base  may  be  diazotised,  and  on  coupling  this 
with  resorcinol  and  R-salt,  a  deep  red  dye  results.  Dianilino-p- 
azoxystilbene  with  methyl  sulphate  yields  the  dimethyl  derivative 
as  the  hydrogen  methyl  sulphate  (yellow  needles) ;  the  free  base 
forms  yellow  needles.  The  hydrogen  ethyl  sulphate  of  the  diethyl 
derivative  is  also  described.  A  dinitro  derivative  and  a  disulphonic 
acid  have  also  been  prepared.  By  the  action  of  chromic  acid  in 
acetic  anhydride  on  the  diacetyl  derivative,  _p-azoxybenzoie  acid  is 
produced. 

Dianilinoazoxystilbene  dibromide  forms  yellowish- white  needles, 
m.  p.  123°,  and  exhibits  the  peculiar  property  of  being  volatile 
in  steam  only  in  the  presence  of  alcohol  and  acetic  acid  (cf.  Elbs 
and  Diery,  ibid.,  1893,  47,  44).  It  is  reduced  in  alkaline  media 
by  zinc  dust  to  dianilinoazoxystilbene  and  by  zinc  dust  and  acid 
to  dianilinodiaminostilbene.  The  dinitroso  (yellow  crystals,  m.  p. 


ORGANIC  CHEMISTRY. 


i.  169 


189°),  diacetyl  (yellow  crystals,  m.  p.  186°),  and  dibenzoyl  (yellow 
crystals,  m.  p.  176°)  derivatives  are  described.  The  dibromide 
exhibits  no  basic  properties ;  methyl  sulphate  yields  the  free 
dimethyl  derivative  (yellow  crystals,  m.  p.  192°)  and  not  the  salt, 
and  benzyl  chloride  the  free  dibenzyl  derivative  (golden-yellow 
plates,  m.  p.  196°).  A.  E.  C. 


N — NH 


Acylhydrazidoanthraquinones.  M.  Battegay  and  A.  M. 
Amuat  (Bull.  Soc.  chim.,  1924,  [iv],  35,  1450 — 1462). — In  view  of 
the  greater  auxochromic  effect  of  the  hydrazide  group,  — NH*NH2, 
as  compared  with  the  amino  group,  a  number  of  acylhydrazido¬ 
anthraquinones  have  been  prepared  by  the  action  of  acid  chlorides 
or  anhydrides  on  the  anthraquinonylhydrazines  in  nitrobenzene 
solution.  a-Anthraquinonylhydrazine  tends  to  lose  water,  yielding 
pyrazoleanthrone  (I),  especially  at  high  tempera¬ 
tures  and  in  the  presence  of  strong  acid.  The 
symmetrical  structure  of  the  compounds  obtained 
is  shown  by  the  facts  that  they  do  not  react  with 
aldehydes  and  ketones,  that  they  react  with  mag- 
(I  )  nesium  ethyl  bromide  yielding  2  mols.  of  ethane, 

and  that  the  acyl-a-hydrazinoanthraquinones  do  not  yield  pyrazole 
derivatives  by  intramolecular  condensation.  The  acylhydrazino- 
anthraquinones  are  brilliantly  coloured  and  dissolve  in  cold  con¬ 
centrated  sulphuric  acid,  yielding  an  intense  red  colour.  On 
warming  this  solution,  the  acyl-a-hydrazides  are  converted  into 
pyrazoleanthrones .  Sodium  and  potassium  hydroxides  give  intensely 
coloured  salts,  varying  from  green  to  violet  in  colour ;  these  have 
not  been  obtained  pure  and  are  decomposed  even  by  atmospheric 
carbon  dioxide,  regenerating  the  hydrazine.  The  potassium  salts  of 
the  a-anthraquinonyl  derivatives  are  more  strongly  coloured  than 
those  of  the  [3-derivatives.  The  acylanthraquinonylhydrazines  are 
insoluble  in  the  usual  solvents  with  the  exception  of  pyridine  and 
of  nitrobenzene,  but  they  are  readily  reduced  by  alkaline  hypo¬ 
sulphite,  and  the  solutions,  on  subsequent  exposure  to  air,  dye 
fast  yellow  or  orange  shades  on  wool,  but  not  on  cotton.  The 
shades  produced  are  deeper  than  those  obtained  from  the  corre¬ 
sponding  acylamino  compounds.  Although  benzoyl- a-amino- 
anthraquinone  is  only  slightly  coloured,  its  absorption  curve  in 
sulphuric  acid  resembles  that  of  the  highly-coloured  benzoyl- 
a-anthraquinonylhydrazine ;  the  form  of  the  curve  for  the  latter 
(bands  at  X  264  and  300)  is  considerably  changed  by  the  addition 
of  boric  acid.  Benzoyl- (3-anthraquinonylhydrazine  in  sulphuric 
acid  shows  bands  at  X  504,  400,  303,  and  254.  A  comparison  of  the 
absorption  spectra  of  benzanilide  and  of  benzphenylhydrazide  in 
alcohol  also  shows  the  greater  auxochromic  power  of  the  hydrazine 
group,  the  latter  compound  showing  two  well-marked  bands  at 
X  275  and  232.  Benzoyl- u-anthraquinonylhydrazine, 
NHBz-NH-C14H702, 

yellow,  m.  p.  269 — 270°,  is  obtained  from  a-anthraquinonyl- 
hydrazine  and  benzoyl  chloride  in  the  presence  of  sodium  acetate ; 
in  the  absence  of  the  latter  reagent  and  with  excess  of  benzoyl 
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chloride,  benzoylpyrazoleanthrone,  pale  yellow,  m.  p.  235°,  is 
produced ;  this  compound  is  also  obtained  by  benzoylating  pyrazole- 
anthrone.  Benzoyl-$-anthraquinonylhydrazine,  yellow,  has  m.  p. 
292°.  Formyl-a-anthraquinonylhydrazine,  brownish-yellow,  m.  p. 
282°,  is  obtained  by  boiling  the  anthraquinonylhydrazine  with 
90%  formic  acid.  Formyl -ft- anthraquinonylhydrazine,  similarly 
prepared,  has  m.  p.  304°.  Acetyl- oc-anthraquinonylhydrazine,  orange, 
has  m.  p.  312°;  the  acetyl-fi-anthraquinonylhydrazine ,  yellow,  has 
m.  p.  284°.  Phthalic  anhydride  and  a-anthraquinonylhydrazine 
yield  phthaloyl-a-anthraquinonylhydrazine,  orange-yellow,  m.  p. 
300°,  the  structure  of  which  is  either 

CO 

C14H 702-NH-N:C<S2 > C6H4  or  ?'/Xf/X| 

c14h7o2-nh-n:c — 

Phthaloyl-fi-anthraquinonylhydrazine,  pale  yellow,  has  m.  p.  320°. 
Tetrachlorophthaloyl-u.-anthraquinonylhydrazine,  orange -yellow,  m.  p. 
310°,  and  tetrachlorophthaloyl-fi-anthraquinonylhydrazine,  greenish- 
yellow,  m.  p.  320°,  were  similarly  obtained.  R.  B. 

Relation  between  Atomic  Grouping  and  Specific  Affinity. 

I.  F.  Feigl  ( Monatsh 1924,  45,  115 — 132). — Tetraphenylcarb- 
azide,  CO(NH*NPh2)2,  m.  p.  236°,  obtained  by  heating  as. -dimethyl- 
carbamide  with  as.-diphenylhydrazine  at  185°,  does  not  form 
metallic  salts,  indicating  the  probable  constitution 
NPhlN-CO-NH-NKPh 

for  the  potassium  salt  of  diphenylcarbazone.  Oxadiphenyl- 
hydrazide,  ( *CO •NH *NHPh ) 2 ,  has  also  no  salt-forming  power, 
indicating  that  salt  formation  takes  place  by  saturation  of  the 
residual  valency  of  the  ketonic  oxygen,  as  well  as  by  replacement 
of  the  labile  hydrogen  atom. 

[With  F.  L.  Lederer.] — Diphenylcarbazide  is  a  specific  reagent 
for  metals  of  the  beryllium-mercury  group  (cf.  Feigl  and  Neuber, 
A.,  1923,  ii,  508).  Diphenylcarbazide  reacts  with  mercury 
diphenyl  in  alcohol-toluene  solution  with  formation  of  mercuri- 
diphenyl  mercuri  diphenylcarbazide  (I)  or  (II),  green  needles, 

/NH — N — ^  % 
/  \  T\==/ 

(i.)  HgPho ...  or ' 

HgPh,  .  .  .  o:c<g™>Hg 

violet  by  transmitted  light,  decomposing  at  200°.  Mercuri- 
dibenzyl  mercuri  diphenylcarbazide,  decomp.  150°,  was  also  prepared. 
Cadmium  dipyridine  diphenylcarbazide,  Cd(C5H5N)2[CO(NH'NPh*)2]2, 
dark  bluish-green,  ruby-red  by  transmitted  light,  decomp,  below 
100°,  was  obtained  by  warming  diphenylcarbazide,  cadmium 
nitrate,  and  pyridine  in  alcohol.  Cadmium  diaquodiphenylcarbazide, 
similar,  is  described.  Cadmium  diphenylcarbazide,  bluish-green, 
dichroic,  m.  p.  200°  (decomp.),  was  obtained  by  warming  diphenyl¬ 
carbazide  with  cadmium  nitrate  in  alcohol  in  presence  of  pyridine. 
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If  cadmium  chloride  is  used  instead  of  the  nitrate,  the  products 
contain  chlorine  (cf.  Neuber,  Diss.,  Wien,  1922).  Zincdiphenyl- 
carbazide,  Zn[CO(NH*NPh*)2]2,  dark  green,  m.  p.  180°  (decomposition 
starts  below  100°),  obtained  by  the  action  of  zinc  diethyl  on 
diphenylcarbazide  in  benzene,  and  zinc  diaquodiphenylcarbazide, 
Zn[C0(NH*NPh*)2]2(H20)2,  bluish-green,  cherry-red  by  transmitted 
light,  m.  p.  178*5°,  obtained  from  diphenylcarbazide,  zinc  acetate, 
and  pyridine,  in  alcohol,  are  described.  Yields  of  magnesium 
compounds,  obtained  analogously,  were  poor.  By  the  action  of 
ethereal  magnesium  ethyl  bromide  on  diphenylcarbazide  in  benzene, 
di(magnesium  bromide)  diphenylcarbazide  di(magnesium  ethyl  bromide), 
(MgBr2)2CO(NH-NPh*)2,2MgEtBr,  violet,  decomposing  on  exposure 
to  air,  was  obtained.  F.  G.  W. 

Reactions  of  Diazo  Compounds  with  Secondary  Aromatic 
Amines.  G.  R.  Levi  and  M.  Faldino  ( Gazzetta ,  1924,  54, 
818 — 826). — The  coupling  of  the  diazo  derivative  of  sulphanilic 
acid  with  phenyl-a-naphthylamine,  phenyl-  (3-naphthylamine,  and 
a  :  a-,  (3  :  (3-,  and  a  :  [3-dinaphthylamines,  in  both  acetic  and  hydro¬ 
chloric  acid  solutions,  has  been  investigated. 

In  either  acid  solution,  phenyl-a-naphthylamine  gives  1-anilino- 
naphthalene-4-diazobenzenesulphonic  acid,  which  imparts  to  wool 
an  orange-red  colour  stable  to  hot  20%  sulphuric  acid,  and,  when 
reduced  with  sodium  hyposulphite,  yields  a-phenylnaphthylene- 
1  : 4-diamine,  m.  p.  148°  (cf.  Wacker,  A.,  1888,  466).  Phenyl- 
(3-naphthylamine  yields  a-anilinonaphthalene-p-diazobenzenesulph- 
onic  acid,  which  gives  a(3-naphthaphenazine  when  heated  with  20% 
sulphuric  acid,  forms  [3-phenylnaphthylene-l  :  2-diamine  (cf.  Zincke 
and  Lawson,  A.,  1887,  730)  when  reduced  by  sodium  hyposulphite, 
and  imparts  to  wool  in  a  bath  rendered  slightly  acid  with  sulphuric 
acid  an  orange-red  colour  destroyed  by  hot  20%  sulphuric  acid. 

aa-Dinaphthylamine  reacts  with  diazotised  sulphanilic  acid  in 
either  acetic  or  hydrochloric  acid  solution,  forming  1 -naphthyl  - 
aminonaphthalene-4-diazobenzenesulphonic  acid,  which  is  violet- 
black  from  hydrochloric,  and  brown  from  acetic  acid,  and,  when 
reduced  with  sodium  hyposulphite,  gives  a-naphthylnaphthylene- 
1  : 4-diamine  (cf.  Wacker,  loc.  cit. ;  Cobenzl,  A.,  1916,  i,  77),  this 
having  an  indefinite  m.  p.  and  forming  an  acetyl  derivative,  white 
needles,  m.  p.  219°. 

(3[3-Dinaphthylamine  does  not  react  in  acetic  acid  solution,  but 
in  hydrochloric  acid  solution  it  gives  1-naphthylaminonaphthalene- 
2-diazobenzenesulphonic  acid,  which  yields  1 -amino-2  : 2'-di- 
naphthylamine  (cf.  Fischer,  Fritzen,  and  Eilles,  A.,  1909,  i,  616) 
when  reduced  by  sodium  hyposulphite,  and  in  acid  solution  is 
gradually  converted  into  s-a(3-dinaphthazine. 

In  hydrochloric  acid  solution,  a(3-dinaphthylamine  reacts  with 
diazotised  sulphanilic  acid  to  form  1-naphthylaminonaphthalene- 
4-diazobenzenesulphonic  acid,  which  resists  heating  with  dilute 
acid  and  on  reduction  yields  1  -a-naphthylaminonaphthylA-amine, 
NH2*C10H6*NH*C10H7 ;  the  acetyl  derivative  of  this  amine  has 
m.  p.  180°.  In  acetic  acid  solution,  however,  the  product  obtained 
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is  l-naphthylaminonaphthalene-2-diazobenzenesulphonic  acid,  this, 
on  reduction,  giving  l-$-naphthylaminonaphthyl-2-amine,  colourless 
needles,  m.  p.  195°  (reddening),  which  forms  an  acetyl  derivative, 
m.  p.  291°.  T.  H.  P. 

Orientation  of  Derivatives  of  Triphenylphosphine  Oxide. 

F.  Challenger  and  J.  F.  Wilkinson  ( J .  Chem.  Soc.,  1924,  125, 
2675 — 2676). — By  the  nitration  of  triphenylphosphine  and  its 
oxide,  Michaelis  and  Soden  (A.,  1884,  1180)  obtained  a  trinitro- 
phenylphosphine  oxide  (m.  p.  242°)  which  they  considered  to  be 
the  para  compound,  whilst  another  product,  m.  p.  66 — 68°,  was 
regarded  as  the  ortho  derivative.  The  formation  of  the  compound, 
m.  p.  242°,  is  confirmed,  but  not  that  of  the  other  derivative. 
It  is  reduced  to  the  triamino  derivative,  which  is  converted  into 
the  corresponding  trichlorophenylphosphine  oxide  by  the  diazo 
reaction.  This  compound  is  identical  with  tri-m-chlorophenyl- 
phosphine  oxide,  m.  p.  135°,  obtained  by  the  interaction  of  magnes¬ 
ium  p-chlorophenyl  bromide  and  phosphoryl  chloride.  Tri- 
p-chlorophenylphosphine  oxide  has  m.  p.  174°.  L.  F.  H. 

Preparation  of  a  New  Arsenic  Compound  of  the  Aromatic 
Series.  L.  Cassella  &  Co.,  G.  m.  b.  H.  (Brit.  Pat.  214628). — 
Carbonyl  chloride  is  passed  into  a  solution  of  4-amino-3-hydroxy- 
phenylarsinic  acid  in  aqueous  sodium  acetate.  The  purified 
product  (white  crystals)  is  relatively  non-toxic  and  has  valuable 
effects  in  diseases  caused  by  spirochaetes  and  on  trypanosomes. 

W.  T.  K.  B. 

Organic  Derivatives  of  Silicon.  Action  of  Mercuric  Oxide 
on  Diaryldichlorosilicanes.  L.  R.  Vyle  and  F.  S.  Kipping 
(J.  Chem.  Soc.,  1924,  125,  2616 — 2622). — The  attempt  to  obtain 
silicones,  SiR20,  by  the  action  of  mercuric  oxide  on  diphenyl-  and 
dibenzyl-dichlorosilicanes,  SiR2Cl2,  results  in  the  formation  of 
thick,  glue-like  substances  which  probably  have  the  formula 
(SiR20)ft.  When  diphenyldichlorosilicane  in  toluene  is  boiled  for 
about  1J  hours  with  scarlet  mercuric  oxide,  the  latter  becomes 
brown  and  the  filtrate  on  evaporation  leaves  a  thick  yellow  “  glue,” 
from  which  small  quantities  of  trianhydrotrisdiphenylsilicanediol 
(Kipping,  T.,  1912,  101,  2125)  and  mercuric  phenyl  chloride  may 
be  extracted  by  alcohol-acetone.  The  M  in  benzene  after  removal 
of  other  impurities  by  steam  distillation  is  1605.  The  product 
is  not  volatile  at  350°/30  mm.,  and  is  converted  almost  completely 
by  alcoholic  potassium  hydroxide  into  diphenylsilicanediol.  It 
is  soluble  in  many  organic  solvents.  The  mercuric  phenyl  chloride 
is  probably  produced  according  to  the  equations  :  (SiPh20)„+ 

nHgO — %HgPh2 + ?iSi02  and  HgPh2+ HgCl2=2HgPhCl,  for  tri- 
anhydrotrisdiphenylsilicanediol  is  converted  completely  by  mercuric 
oxide  at  200°  into  mercury  diphenyl  and  the  latter  reacts  with 
mercuric  chloride  in  toluene  to  give  mercuric  phenyl  chloride. 

Dibenzyldichlorosilicane  reacts  more  slowly  with  mercuric  oxide, 
six  hours’  heating  in  toluene  being  necessary.  The  purified  product 
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dissolves  readily  in  ether,  acetone,  benzene,  etc.,  and  has  the 
composition  Si(CH2Ph)20,  but  like  the  diphenyl  compound  it  must 
be  regarded  as  a  highly  polymerised  substance.  C.  H. 


Existence  of  Magnesium-arsines  and  some  of  their  Re¬ 
actions.  A.  Job,  R.  Reich,  and  P.  Vergnaud  (Bull.  Soc.  chirn., 
1924,  [iv],  35,  1404 — 1412). — Primary  and  secondary  arsines  react 
with  magnesium  ethyl  bromide  similarly  to  primary  and  secondary 
amines,  yielding  magnesium -arsines,  with  quantitative  evolution 
of  ethane  (cf.  Job  and  Reich,  A.,  1923,  i,  873).  In  the  same  way, 
phenylarsine  (1  mol.)  and  zinc  ethyl  iodide  (2  mols.)  yield  zinc 
phenylarsine  iodide,  AsPh(ZnI)2,  and  ethane  (2  mols.). 

Diphenylarsine  and  magnesium  ethyl  bromide  in  ethereal  solution 
yield  a  crystalline  substance,  AsPh2MgBr,  which  is  less  soluble 
and  absorbs  carbon  dioxide  less  readily  than  the  oily  product, 
AsPh(MgBr)2,  previously  obtained  from  phenylarsine.  Solutions 
of  the  latter  substance  readily  absorb  carbon  dioxide,  giving  a 
precipitate  which  probably  has  the  composition  AsPh(C02*MgBr)2? 
and  on  treatment  with  water  or  dilute  acid  is  decomposed  into 
magnesium  hydrogen  carbonate  and  phenylarsine.  Although  the 
acid  AsPh(C02H)2  is  unstable,  its  ethyl  ester  is  obtained  by  the 
action  of  ethyl  chloroformate  on  the  magnesium-arsine  in  benzene 
solution  in  the  absence  of  air.  Ethyl  phenylarsinodicarboxylate, 
AsPh(C02Et)2,  an  oil,  which  does  not  crystallise  at  —60°,  df  1-312, 
nf;  1*5442,  b.  p.  146°/5  mm.,  has  a  slight  ethereal  odour  and  is 
hydrolysed  by  alcoholic  potassium  hydroxide  yielding  mainly 
phenylarsine  and  potassium  carbonate,  but  also  a  little  arsine  oxide 
and  ethyl  formate.  Iodine  in  aqueous  alcohol  converts  it  quan¬ 
titatively  into  phenylarsinic  acid.  The  magnesium -arsine, 
AsPh2MgBr,  similarly  gives  a  product  distilling  at  160°/3  mm., 
yielding  carbonate  on  hydrolysis.  Acetyl  chloride  in  benzene 
solution  converts  the  compound  AsPh(MgBr)2  into  diacetylphenyl- 
arsine,  AsPhAc2,  a  yellow  oil  which  rapidly  oxidises  in  the  air 
and  with  methyl  iodide  yields  phenyltrimethylarsonium  iodide  and 
acetyl  iodide.  The  compound  AsPh2MgBr  behaves  similarly. 
With  dihalogen  compounds,  such  as  carbonyl  chloride  and  ethylene 
dibromide,  the  magnesium  arsines  are  more  reactive  than  ordinary 
Grignard  reagents.  Unstable  compounds  are  formed,  which 
decompose,  yielding  arsenobenzene  and  carbon  monoxide  in  the 
first  case  and  arsenobenzene  and  ethylene  in  the  second.  The 
compound  from  AsPh2MgBr  and  carbonyl  chloride  yields  some 
phenylcacodyl  with  the  carbon  monoxide.  With  pp-dichloroethyl 
sulphide,  this  doubling  of  the  arsine  radical  does  not  take  place, 
and  from  the  compound  AsPh(MgBr)2,  phenylthiarsane, 


AsPh<^^2  S 

Asm 

is  obtained.  It  has  m.  p.  38°,  b.  p.  134°/4  mm.,  177°/16  mm., 
yields  a  white  chloromer curate,  m.  p.  181°  (decomp.),  and  a  yellow 
iodomercurate,  m.  p.  153°  (decomp.),  and  with  methyl  iodide  a 
monomethiodide,  m.  p.  226°  (iodomercurate,  m.  p.  147°,  and  nitrate 
described).  The  resinous  substances  formed  together  with  phenyl- 
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thiarsane  appear  to  be  polymerides,  but  their  depolymerisation 
could  not  be  effected.  R.  B. 

Pyocyanine,  the  Blue  Pigment  of  Bacillus  pyocyaneus.  I. 

F.  Wrede  and  E.  Strack  ( Z .  physiol.  Chem .,  1924,  140,  1 — 15). — 
The  most  suitable  medium  for  the  cultivation  of  Bacillus  pyocyaneus 
is  a  bouillon  prepared  from  human  placenta  and  containing  1% 
of  peptone  and  0-5%  of  sodium  chloride.  The  optimum  reaction 
of  the  medium  for  the  formation  of  pyocyanine  (cf .  McCombie  and 
Scarborough,  T.,  1923,  123,  3279)  is  at  pK  7-4.  This  pigment  is 
apparently  reduced  by  the  bacillus  to  a  colourless  form,  from  which 
it  can  be  readily  regenerated  by  shaking  the  solution  with  air ; 
the  same  reduction  can  be  effected  with  sodium  hyposulphite. 
Pyocyanine,  C26H2402N4,H20,  has  m.  p.  133° ;  it  is  stable  at  the 
ordinary  temperature,  but  is  decomposed  by  heat  and  by  oxidising 
agents.  When  its  solution  in  alkali  is  allowed  to  stand  for  some 
hours,  the  colour  changes  from  blue  to  wine-red ;  the  same  change 
occurs  instantaneously  on  boiling.  Acidification  of  this  solution 
with  acetic  acid  precipitates  the  feebly  basic,  phenolic,  yellow 
substance,  hemipyocyanine,  needles  or  plates,  m.  p.  about  146°. 
The  latter  has  not  been  obtained  in  a  perfectly  pure  state,  but  the 
formula  C13H12ON2  is  attributed  to  it  from  analyses  of  its  deriv¬ 
atives.  Hemipyocyanine  may  also  be  prepared  by  the  dry  dis¬ 
tillation  of  pyocyanine.  Acetylhemipyocyanine,  C15H1402N2,2H20, 
greenish-yellow  needles,  m.  p.  120°,  and  benzoylhemipyocyanine, 
C20H16O2N2,  green  needles,  m.  p.  173°,  are  formed  by  acetylation 
and  benzoylation,  respectively,  of  either  hemipyocyanine  or  pyo¬ 
cyanine.  The  formulae  and  constants  of  the  following  salts  of 
pyocyanine  differ  from  those  given  by  McCombie  and  Scarborough  : 
picrate,  C26H2402N4,2C6H307N3,C2H60,  decomp,  between  160°  and 
190°,  according  to  rate  of  heating;  picrolonate, 
C26H24O2N4,2C10H8O5N4,C2H6O, 

decomp,  between  170°  and  190° ;  chloroaurate,  C26H2402N4,2HAuC14, 
decomp,  between  160°  and  185°;  ehloroplatinate, 
C26H2402N4,H2PtCl6, 

does  not  melt  below  265°.  E.  S. 

Metallic  Salts  of  Simple  Nucleic  Acids  [Mononucleotides]. 

S.  Izumi  (Z.  physiol.  Chem.,  1924,  140,  80 — 91). — Some  amorphous 
metallic  salts  of  adenylic  and  guanylic  acids  have  been  prepared. 
The  latter  acid  formed  two  series  according  as  precipitation  was 
effected  in  faintly  acid  or  neutral  solution ;  these  had  the  general 
formulae  MA  and  M3A2,  respectively,  where  M=Cu,  Ca,  Ba,  or  Pb 
and  A  represents  the  acidic  radical.  Only  the  neutral  lead  salt 
was  prepared.  Adenylic  acid  gave  the  same  copper  salt, 
Cu3(Ci0Hi2O7N5P)2,  from  both  faintly  acid  and  neutral  solutions. 

E.  S. 

Structure  of  the  Protein  Molecule.  E.  Abderhalden, 
E.  Klarmaxn,  and  E.  Komm  (Z.  physiol.  Chem.,  1924,  140,  92 — 
98). — Further  evidence  pointing  to  the  presence  of  diketopiperazine 
rings  in  proteins  is  advanced  (cf.  A.,  1924,  i,  1345,  1346).  Proteins 
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are  known  to  yield  oxamide  and  oxamic  acid  on  oxidation.  When 
the  anhydrides  of  glycine,  alanylglycine,  and  dZ-leucylglycine  are 
oxidised  with  zinc  permanganate,  oxamide  is  formed  in  each  case ; 
oxidation  of  dipeptides  (dl- alanylglycine,  dZ-leucylglycine)  under 
the  same  conditions,  however,  yields  a  hygroscopic,  crystalline 
substance,  which  has  not  been  identified,  but  no  trace  of  oxamide. 
Silk  peptone  gives  both  oxamide  and  the  hygroscopic  substance 
obtained  from  dipeptides.  Glycylglycine  differs  from  the  above 
dipeptides  in  yielding  oxamide.  A  substance  which  is  probably 
oxamic  acid  has  also  been  isolated  from  dZ-leucylglycine  anhydride. 
The  method  of  preparation  of  glycine  ester  hydrochloride  from  silk 
has  been  slightly  improved.  E.  S. 

Anhydride  Structure  of  Proteins.  E.  Abderhalden  and 
E.  Komm  (Z.  physiol.  Chem.,  1924,  140,  99 — 108). — The  following 
two  additional  colour  reactions  which  serve  to  distinguish  between 
diketopiperazine  compounds  and  polypeptides  and  depend  on  the 
presence  of  carbonyl  groups  in  the  former  substances  are  described  : 
(1)  A  saturated  aqueous  solution  of  3  :  5-dinitro benzoic  acid  is 
boiled  with  4 — 5  parts  of  saturated  aqueous  sodium  carbonate 
until  a  light  yellowish-red  colour  appears.  Addition  of  a  diketo¬ 
piperazine  compound  and  further  boiling  produces  an  intense  red 
coloration.  (2)  A  small  quantity  of  dilute  alcoholic  sodium 
ethoxide  is  added  to  a  saturated  alcoholic  solution  of  2  : 4-dinitro- 
stilbene.  Addition  of  a  diketopiperazine  compound  and  boiling 
produces  a  strong  reddish-brown  coloration.  Both  reagents  gave 
positive  reactions  with  all  the  amino-acid  anhydrides  tested,  with 
AA'-disubstituted  diketopiperazines,  with  most  proteins,  but  not 
with  polypeptides  or  OO'-disubstituted  diketopiperazines.  Cystine 
and  its  derivatives  also  gave  a  positive  reaction  with  the 
first  but  not  with  the  second  reagent.  The  second  reagent  is  not 
very  suitable  for  use  with  proteins  owing  to  their  insolubility  in 
alcohol.  The  contents  of  the  stomach  and  duodenum  of  dogs 
gave  positive  diketopiperazine  reactions  for  several  hours  after  a 
protein  meal. 

Sarcosine  anhydride,  m.  p.  145 — 150°,  is  prepared  by  heating 
sarcosine  at  210 — 220° ;  ~NN' -dibenzoylglycine  anhydride,  m.  p. 
219 — 221°,  from  glycine  anhydride  and  benzoic  anhydride; 
00'(  1)-diacetylglycine  anhydride,  m.  p.  132 — 135°,  by  treating 
the  silver  salt  of  glycine  anhydride  with  acetyl  chloride ;  and 
NN ' -diacetylalanylglycine  anhydride,  m.  p.  175 — 180°,  and  the 
corresponding  OO' -diacetyl  compound,  m.  p.  155 — 160°,  from 
alanylglycine  anhydride  and  acetic  anhydride.  E.  S. 

Products  of  the  Catalytic  Hydrolysis  of  Goose  Feathers 
(Investigation  of  the  Syrup  Soluble  in  Amyl  Alcohol).  W.  S 

Ssadikov  ( Biochem .  Z.,  1924,  150,  361 — 364). — From  the  amyl- 
alcoholic  extract  of  hydrolysed  goose  feathers  (A.,  1924,  i,  1122), 
a  triaminotetracarboxylic  acid  has  been  obtained  as  a  bromo 
derivative,  C33H4709N3Br2.  A  copper  salt  has  been  isolated  of 
the  formula  C18H1808N3Br3Cu2,8H20.  The  acid  is  probably 
present  in  the  extract,  not  as  such,  but  as  an  anhydride.  J.  P. 
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Proteins.  VIII.  Destructive  Distillation  of  Silk  Fibroin. 

T.  B.  Johnson  and  P.  G.  Daschavsky  ( J .  Biol.  Chem.,  1924,  62, 
197 — 207 ;  ef.  A.,  1919,  i,  559). — The  destructive  distillation  of 
silk  fibroin  affords  carbon  dioxide,  acetic  and  propionic  acids, 
aliphatic  amines,  phenol,  p-cresol,  pyrrole,  indole,  and  quinoline, 
together  with  unidentified  material,  the  total  fluid  and  gaseous 
products  amounting  to  59%  of  the  silk  fibroin;  the  residual  41% 
is  amorphous  carbon  (silk  coke).  C.  R.  H. 

Identity  of  Gluten  Proteins  from  various  Wheat  Flours. 

M.  J.  Blish  and  A.  J.  Pinckney  ( Cereal  Chem.,  1924,  1,  309 — 
316). — Determinations  of  the  rates  of  racemisation  in  N /2-sodium 
hydroxide  of  seven  samples  of  glutenin  from  widely  different  flours 
of  both  high  and  low  baking  strengths  revealed  no  significant 
differences  in  optical  behaviour  except  in  the  case  of  one  sample 
from  Polish  wheat,  an  unusual  variety  with  extremely  poor  baking 
value.  Three  samples  of  pure  gliadin  were  also  examined  in  the 
same  manner ;  two  appeared  to  be  identical,  the  third,  again  from 
Polish  wheat,  differing  slightly.  It  is  concluded  that,  although 
there  may  be  cases  in  which  both  glutenins  and  gliadins  vary 
slightly  in  their  respective  molecular  configurations,  it  is  most 
unlikely  that  such  differences  are  the  basic  cause  of  variations  in 
flour  strength.  This  is  in  disagreement  with  the  conclusions  of 
Woodman  (J.  Agric.  Sci.,  1922,  12,  231).  C.  T.  G. 

Nitrogen  Distribution  in  Individual  Fractions  of  Catalytic- 
ally  Hydrolysed  Collagen.  W.  S.  Ssadikov  ( Biochem .  Z.,  1924, 
150,  365 — 367). — An  investigation  of  the  nitrogen  distribution  in 
various  extracts  of  the  product  of  the  catalytic  hydrolysis  of  tendon 
collagen,  from  the  results  of  which  it  is  inferred  that  cyclic  com¬ 
pounds  of  the  piprin  type,  relatively  poor  in  nitrogen,  are  present, 
more  especially  in  the  ethereal  and  amyl-alcoholic  extracts. 

J.  P. 
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Biochemistry. 


I.  Determination  of  the  Carbon  Dioxide  Tension  in 
Alveolar  Air.  II.  Acetylene  Narcosis.  H.  W.  Knipping 
{Z.  physiol.  Chem.,  1924,  141,  1 — 10,  11 — 12). — I.  The  method 
previously  described  ( ibid .,  137,  285)  for  the  determination  of 
nitrous  oxide  in  air,  which  depends  on  the  different  thermal  con¬ 
ductivities  of  different  gases,  is  suitable  for  the  determination  of 
carbon  dioxide  in  alveolar  air.  Clinical  applications  of  the  method 
are  discussed,  but  the  apparatus  itself  is  not  described  in  detail. 

II.  The  same  apparatus  ( loc .  cit.),  suitably  modified  to  avoid  com¬ 

pression  of  the  gases,  may  be  employed  for  the  administration  of 
acetylene  as  a  narcotic.  Since  the  gases  are  retained  in  a  closed 
system,  many  of  the  dangers  attached  to  the  use  of  this  substance 
are  avoided.  E.  S. 
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Apparatus  for  the  Graphic  Recording  of  Oxygen  Con¬ 
sumption  and  Carbon  Dioxide  Output,  especially  adapted 
for  Clinical  Work.  H.  C.  Hagedorn  ( Biochem .  J.,  1924,  18, 
1301 — 1307). — A  modification  of  the  apparatus  designed  by  Hanriot 
and  Richet  based  on  a  system  of  gas  meters  in  which  the  inspired 
and  the  expired  air  before  and  after  carbon  dioxide  absorption  are 
measured.  Sources  of  error  arising  from  the  gas  meters  are  reduced 
to  a  degree  which  enables  accurate  determination  of  the  human 
respiratory  exchange  to  be  made.  S.  S.  Z. 

Influence  of  the  Hydrogen-ion  Concentration  on  the 
Oxygen  Consumption  in  Sea-water  Fishes.  J.  R.  Pereira 
{Biochem.  J.,  1924,  18,  1294 — 1296). — Over  a  range  of  pK  8-0— 4  0, 
the  more  acid  the  water  the  less  is  the  oxygen  consumption  of  the 
fishes  studied.  S.  S.  Z. 

Dependence  of  the  Excitability  of  the  Respiratory  Centre 
on  a  definite  Ionic  Equilibrium  in  the  Blood.  K.  Gollwitzer- 
Meier  {Biochem.  Z.,  1924, 151,  54 — 83). — In  rabbits,  the  excitability 
of  the  respiratory  centre  depends  on  the  magnitude  of  the  ratio 
[HP04,,+H2P04,][K’]/[Ca**][Mg‘‘],  the  irritability  rising  with  an 
increase  in  the  numerator  components  and  vice  versa.  J.  P. 

Chemical  Regulation  of  Respiration  in  Blood  of  Alkaline 
Reaction.  K.  Gollwitzer-Meier  {Biochem.  Z.,  1924,  151, 
424 — 434). — Slow  infusion  of  sodium  carbonate  or  sodium  hydroxide 
solution  scarcely  affects  the  carbon  dioxide  tension  of  arterial  blood, 
and  respiration  likewise  remains  unaffected  despite  the  alkalinity 
of  the  blood.  On  the  other  hand,  sodium  hydrogen  carbonate, 
which  also  increases  blood  alkalinity,  increases  the  carbon  dioxide 
tension  and  the  extent  of  ventilation.  Injection  of  hydrochloric 
acid  following  sodium  carbonate  causes  increased  respiration 
similar  to  that  produced  by  hydrochloric  acid  alone.  J.  P. 

New  Haemoglobinometer.  K.  Burker  {P finger  s  Archiv, 
203,  274 — 284;  from  Chem.  Zentr.,  1924,  ii,  516). — The  apparatus 
has  already  been  described  as  a  colorimeter  {Z.  angew.  Chem., 
1924,  36,  427).  For  the  exact  colorimetry  of  haemoglobin,  com¬ 
parison  must  be  made  with  haemoglobin  itself,  and  not  with  sub¬ 
stitutes;  reduced  haemoglobin  keeps  well  and  is  suited  for  colori¬ 
metric  use.  Blood  is  diluted  100  times  with  0T%  sodium  carbonate 
solution  and  reduced  with  a  trace  of  sodium  hyposulphite,  and  the 
determination  is  made  before  the  atmospheric  oxygen  can  attack 
the  solution.  The  average  error  is  1%.  F.  A.  M. 

Replacement  of  Blood  by  Solutions  containing  Gum  Arabic. 

R.  Ueki  {Arch.  Exp.  Path.  Pharm.,  1924,  104,  239 — 249). — In 
cats,  50%  of  the  total  blood  can  be  replaced  by  Tyrode  solution. 
As  a  result,  the  blood  pressure  begins  to  fall  in  a  few  minutes,  and 
within  1|  hours  the  injected  fluid  has  disappeared  from  the  blood¬ 
vessels.  When  a  solution  of  gum  arabic  is  used,  up  to  70%  of  the 
blood  can  be  replaced.  After  this  infusion,  the  blood  pressure 
remains  constant  and  the  presence  of  the  solution  in  the  blood¬ 
vessels  can  be  demonstrated  24  hours  later.  O.O. 
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Carbon  Dioxide  Content  of  Capillary  Blood  and  its  Deter¬ 
mination.  F.  VerzIr  and  B.  Vasarhelyi  ( Biochem .  Z.,  1924, 
151,  246 — 253). — A  modified  Bareroft  differential  manometer  is 
described,  together  with  the  method  of  using  it  for  the  determin¬ 
ation  of  the  carbon  dioxide  content  of  capillary  blood.  The  latter 
is  found  to  be  50  vols.  %,  with  extremes  of  40-8  and  62-3,  falling  to 
35-5  vols.  %  after  exercise.  J.  P. 

Biochemistry  of  Irradiation.  II.  Influence  of  Ultra¬ 
violet  and  Rontgen  Rays  on  the  Water,  Salt,  and  Protein 
Content  of  Serum.  C.  Kroetz  ( Biochem .  Z.,  1924,  151,  449 — 
463). — In  most  patients,  the  water  content  of  the  serum  increases 
after  irradiation  with  ultra-violet  or  X-rays,  but  is  again  normal 
after  24  hours.  The  alteration  of  ionic  equilibrium  in  the  serum  of 
the  irradiated  individual  is  summarised  as  an  increase  in  the  ratio 
K*  X  (H2PO  4  |—  1  ihO  4)/Ca  .  Refractometric  measurements  reveal 
an  alteration  in  the  serum  proteins  after  treatment.  J.  P. 

Biochemistry  of  Irradiation.  III.  Effect  of  Radiant  Heat 
on  the  Reaction,  the  Alkali  Reserve,  and  the  Salt  Equilibrium 
of  the  Blood.  C.  Kroetz  ( Biochem .  Z.,  1924,  153,  165 — 172).— 
An  electric  light-bath  was  used  as  the  source  of  radiant  heat  (carbon 
filament  lamps).  Human  subjects  were  placed  up  to  the  neck  in 
this  chamber  for  periods  of  30  to  45  mins.  Alveolar  air  and  blood 
analyses  were  made  before,  immediately  after,  and  some  24  hours 
after  the  exposure  to  heat.  There  was  no  appreciable  rise  in  body 
temperature,  but  a  marked  fall  in  the  alveolar  carbon  dioxide  unac¬ 
companied  by  any  appreciable  change  in  the  alkali  reserve  or  the 
ionic  equilibrium  in  the  blood.  H.  D.  K. 

Action  of  Sunlight  on  Complement.  M.  Jacoby  and  M. 
Jacoby  ( Biochem .  Z.,  1924,  151,  314 — 317). — Insolation  has  little 
or  no  influence  on  the  activity  of  complement.  J.  P. 

Influence  of  Hydrogen-ion  Concentration  on  the  Precipit¬ 
ation  of  Serum  Proteins  by  Salts.  I.  J.  Csaf6  and  D.  v. 
Klobtjsitzky  ( Biochem .  Z.,  1924,  151,  90 — 97). — The  precipitating 
action  of  sodium  sulphate  and  chloride  solutions  on  serum  proteins 
is  minimal  at  a  pa  between  7  4  and  the  isoelectric  point  and  increases 
at  higher  or  lower  pK.  The  protein  fractions  precipitated  at  various 
pK  show  no  difference  in  composition.  J.  P. 

Mineral  Content  of  Blood  Plasma.  M.  Richter-Quittner 
{Wien.  med.  Woch.,  1924,  74,  948 — 951;  from  Chem.  Zentr.,  1924, 
ii,  197). — Calcium  salts  administered  per  os  or  intravenously  cause 
an  increase  in  calcium  and  a  decrease  in  sodium,  not  only  in  the 
plasma,  but  also  in  the  serous  body-fluids.  Administration  of 
sodium  causes  retention  of  water,  whilst  in  the  case  of  calcium, 
diuresis  with  elimination  of  sodium  in  the  urine  is  produced. 

G.  W.  R. 

Colorimetric  Determination  of  the  Inorganic  Phosphorus 
of  Serum.  R.  Essinger  and  P.  Gyorgy  ( Biochem .  Z.,  1924, 
149,  339 — 343). — The  methods  of  Tisdall  (A.,  1922,  ii,  392),  Bell 
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and  Doisy  (A.,  1920,  ii,  769),  and  Marriott  and  Haessler  (A.,  1918, 
ii,  20)  for  determining  inorganic  serum  phosphates  give  concordant 
results.  If  haemoglobin  be  present,  the  last -mentioned  method 
gives  high  results,  which  are  ascribed  to  the  liberation  of  inorganic 
phosphoric  acid  from  the  red  blood-corpuscles  during  the  precipita¬ 
tion  in  alkaline  solution.  J.  P. 

Blood-sugar  Curves  after  Intravenous  Injection  of  a-,  p-, 
and  ap-Glucose  in  Rabbits.  F.  Lipmann  and  J.  Planelles 
(Biochem.  Z.,  1924,  151,  98 — 101). — No  significant  difference  in  the 
magnitude  of  the  hyperglycaemias  produced  by  injection  into 
rabbits  of  the  a-  and  p-stereoisomerides  of  glucose  was  detected. 
On  the  other  hand,  injection  of  the  equilibrium  mixture  of  a-  and 
P-forms  produced  a  more  marked  hyperglycaemia  of  longer  duration 
than  that  following  injection  of  either  component  of  the  mixture. 
Equilibrium  was  attained  in  this  case  by  addition  of  ammonia 
(0-01%).  J.  P. 

Sugar  and  Fat  in  (Human)  Blood.  W.  Arnoldi  and  J.  A. 
Collazo  ( Z .  ges.  exp.  Med.,  1924,  40,  323 — 340;  from  Chem.  Zentr., 
1924,  ii,  198). — After  administration  of  sucrose  the  blood-sugar 
increases  for  90  minutes,  showing  a  maximum  at  15 — 30  minutes. 
The  ether  and  ethyl  alcohol  extract  (blood  fat)  is  decreased  for 
2  hours  with  a  maximum  decrease  at  50—60  minutes.  In  obesity, 
diabetes,  and  Basedow’s  disease  different  curves  are  obtained.  After 
administration  of  fat,  a  small  increase  in  blood-sugar  is  observed.  A 
slow  increase  in  blood  fat  occurs.  Egg-protein  also  produces  only 
a  small  increase  in  blood-sugar.  In  diabetes  and  to  some  extent  in 
Basedow’s  disease  the  blood-sugar  is  increased  during  fasting,  whilst 
in  obesity  it  is  decreased.  It  is  supposed  that  after  administration 
of  sugar  an  increased  formation  of  fat  from  sugar  takes  place  which 
represses  the  transference  to  the  blood  of  fat  from  the  reserve. 
The  depression  in  blood  fat  after  protein  intake  may  be  due  to  fat 
being  yielded  up  from  the  blood  to  the  organs  (liver).  In  diabetes, 
the  formation  of  fat  from  sugar  is  inhibited.  Sugar  and  fat  meta¬ 
bolism  are  closely  related.  G.  W.  R. 

Micro-determination  of  Free  Sugar  in  Total  Blood.  H. 

Bierry  and  L.  Moquet  ( Compt .  rend.  Soc.  Biol.,  90,  1316 — 1318 ; 
from  Chem.  Zentr.,  1924,  ii,  516.) — The  authors  use  the  method  of 
Folin  and  Wu  (A.,  1920,  ii,  337),  except  that  they  employ  mercuric 
nitrate  instead  of  tungstic  acid  for  the  removal  of  the  protein. 

F.  A.  M. 

Determination  of  Sugar  in  Small  Amounts  of  Blood.  M. 

Gilbert  and  J.  C.  Bock  (J.  Biol.  Chem.,  1924,  62,  361 — 369). — 
The  method  of  Folin  and  Wu  (A.,  1920,  ii,  337)  has  been  adapted  for 
use  with  about  0*15  g.  of  blood,  the  amount  of  blood  being  measured 
by  drawing  into  a  weighed  capillary  tube  and  weighing  on  a  torsion 
balance.  C.  R.  H. 

Determination  of  Sugar  in  Blood.  E.  G.  B.  Calvert 
{Biochem.  J.,  1924,  18,  839 — 844). — The  blood  is  diluted  with 
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water  and  treated  with  10%  sodium  tungstate  and  0-67A-sulphuric 
acid,  filtered,  an  aliquot  portion  of  the  filtrate  treated  with 
standard  copper  solution,  boiled,  and  phosphomolybdic  acid  is 
added.  The  blue  colour  produced  is  compared  with  that  of  a 
standard  sugar  solution  or  of  a  standard  blue  disc.  S.  S.  Z. 

Colorimetric  Determination  of  Sugar  in  Blood.  F.  J. 

Paton  ( Biochem .  J .,  1924,  18,  965 — 970). — The  blood  is  boiled  with 
a  solution  of  sodium  sulphate,  and  treated  with  dialysed  iron  to 
remove  the  protein.  The  filtered  liquid  is  treated  with  sodium 
hydroxide  and  dinitrosalicylic  acid  on  a  boiling  water-bath  and  the 
colour  produced  compared  with  that  of  a  standard  sugar  solution  in 
a  Nessler  cylinder.  Accurate  results  can  be  obtained  with  0-5  c.c.  of 
blood.  Sodium  dinitrosalicylate  is  not  appreciably  affected  by  the 
presence  of  other  reducing  substances  in  the  blood,  and  no  error  due 
to  reoxidation  need  be  feared  with  this  method.  S.  S.  Z. 

Iodometric  Determination  of  Sodium  in  Small  Amounts 
of  Serum.  B.  Kramer  and  I.  Gittleman  ( J .  Biol.  Chem.,  1924, 
62,  353 — 360). — The  sodium  is  precipitated  as  the  pyroantimonate 
by  the  method  of  Kramer  and  Tisdall  (A.,  1921,  ii,  463),  the  pre¬ 
cipitate  centrifuged,  dissolved  in  excess  of  concentrated  hydrochloric 
acid,  and  the  liberated  antimonic  acid  determined  iodometrically. 
The  maximum  error  of  the  method  is  ±2%.  C.  R.  H. 

Influence  of  some  Aliphatic  Substances  on  the  Level  of 
Lactic  Acid  and  Sugar  in  the  Blood.  F.  Knoop  and  H.  Jost 
(Z.  'physiol.  Chem.,  1924,  141,  55 — 61). — The  increased  excretion  of 
lactic  acid  by  dogs  following  the  administration  of  propionic  and 
p-hydroxybutyric  acids  (A.,  1923,  i,  1261)  is  not  preceded  by  a  rise 
in  the  levels  of  lactic  acid  and  sugar  in  the  blood.  Acetaldehyde, 
on  the  other  hand,  increases  the  blood-sugar  and  blood  lactic  acid 
without  causing  an  increased  excretion  of  the  latter  substance. 
These  results  seem  to  exclude  the  possibility  that  the  effect  of 
propionic  and  fi-hy  dr  oxy  butyric  acids  is  due  to  the  intermediate 
formation  of  acetaldehyde,  but  rather  suggest  that  it  is  due  to  the 
action  of  the  acids  on  the  kidneys.  Hence  there  is  no  evidence  of 
the  direct  conversion  of  the  acids  into  lactic  acid,  i.e.,  of  the  occurr 
ence  of  a  physiological  a-oxidation  of  fatty  acids.  E.  S. 

Behaviour  of  a  Substance  giving  the  Nitroprusside 
Reaction  in  Skin  and  in  Hair.  M.  Kaye  ( Biochem .  J.,  1924, 
18,  1289 — 1293). — The  substance  is  connected  with  active  meta¬ 
bolism  and  varies  with  the  degree  of  metabolism.  It  is  present  in 
the  cellular  and  absent  from  the  extracellular  structures  of  the 
skin.  It  is  present  in  the  roots  of  healthy  hair,  and  the  intensity  of 
the  glutathione  reaction  varies  with  the  vitality  of  the  hair. 

s.  s.  z. 

Isolation  of  Spermine  Phosphate  from  Semen  and  Testis. 

O.  Rosenheim  {Biochem.  J.,  1924,  18,  1253 — 1262). — (1)  Modified 
Vauquelin’s  method :  After  keeping  for  some  hours,  semen  is 
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mixed  with  0-9%  sodium  chloride  solution  and  centrifuged.  The 
residue  is  repeatedly  washed  and  eventually  boiled  with  alcohol  and 
washed  with  ether.  On  extracting  this  purified  residue  with 
boiling  water,  spermine  phosphate  passes  into  solution  and  separates 
on  cooling.  (2)  Modified  Schreiner’s  method  :  Semen  is  precipitated 
with  alcohol  and  the  precipitate  dried.  This  is  washed  in  the 
centrifuge  with  water  until  an  adhering  water-soluble  protein  is 
removed.  The  precipitate  is  finally  washed  with  alcohol  and  ether 
and  extracted  with  boiling  water  from  which  spermine  phosphate 
crystallises  on  cooling.  (3)  Dialysis  method  :  The  alcohol  precipitate 
prepared  as  above  is  dialysed  under  sterile  conditions.  After  con¬ 
centrating  the  dialysate,  spermine  phosphate  is  deposited.  (4) 
Butyl  alcohol  method :  The  alcohol  precipitate  from  semen  is 
precipitated  with  saturated  lead  acetate  after  being  taken  up  in 
acidified  boiling  water,  freed  from  lead,  and  extracted  from  alkaline 
solution  continuously  with  butyl  alcohol.  Spermine  is  removed 
from  the  extract  with  phosphotungstic  acid  and  liberated  in  the 
usual  way.  (5)  Steam  distillation  method  :  The  alcohol  precipitate 
from  semen  is  dissolved  in  alkali  and  steam- distilled.  The  distillate 
is  evaporated  nearly  to  dryness,  taken  up  in  little  water,  and  treated 
with  ammonium  phosphate,  when  spermine  phosphate  crystallises 
out.  Spermine  is  also  present  as  the  phosphate  in  testis.  Chemical 
and  crystallographical  evidence  is  brought  which  proves  the  identity 
of  spermine  from  semen  with  the  base  obtained  by  similar  methods 
from  various  animal  organs  and  also  from  yeast.  S.  S.  Z. 

Bile  Acids.  XXI.  Human  Bile.  I.  H.  Wieland  and  G. 
Reverey  (Z.  physiol.  Chem.,  1924,  140,  186 — 202). — The  human 
bile  employed  in  this  investigation  was  obtained  from  the  gall 
bladders  of  corpses.  It  was  preserved  with  toluene  or  chloroform, 
but  nevertheless  had  undergone  some  putrefaction  before  the 
constituents  were  examined.  For  the  isolation  of  the  bile  acids,  it 
was  boiled  with  10%  potassium  hydroxide  for  12  hours,  made  just 
acid  to  Congo-red  by  the  addition  of  7A-sulphuric  acid,  and  the 
precipitate  allowed  to  settle.  From  the  supernatant  liquid  succinic 
acid  was  isolated  by  continuous  extraction  with  ether  (0-5  g.  per 
litre  of  bile).  The  sediment  consisted  mainly  of  bile  acids,  bile 
pigments,  fatty  acids,  and  cholesterol.  Biliverdin  (formed  from 
bilirubin  by  autoxidation  during  the  hydrolysis)  was  isolated  in  a 
pure  state  (12 — 14  g.  per  litre  of  bile).  The  bile  acids  were  separated 
by  fractional  extraction  of  their  ethereal  solution  with  N /2-sodium 
hydroxide  and  were  found  to  consist  of  cholic  and  deoxycholic  acids 
and  a  new  acid,  C24H40O4,  m.  p.  105 — 110°,  [a]g-f-ll-l°  in  alcohol. 
This  acid,  which  occurs  in  considerable  amount  in  human  bile,  has 
been  named  anthropo-deoxycholic  acid ;  it  is  identical  with  the 
cheno-deoxycholic  acid  isolated  by  Windaus,  Bohne,  and  Schwarz¬ 
kopf  (ibid.,  177)  from  goose  bile  and  yields  derivatives  identical  with 
those  described  by  these  authors.  It  gives  a  deep  reddish-brown 
coloration  changing  to  olive-brown  with  the  Liebermann-Burchard 
reaction,  and  a  diformyl  derivative  which  melts  and  foams  at  137°, 
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solidifies  with  further  heating,  and  again  melts  at  172°.  Dehydro- 
anthropo(cheno-)deoxycholic  acid  is  reconverted  into  anthropo- 
deoxycholic  acid  by  catalytic  hydrogenation.  The  choladiene- 
carboxylic  acid,  m.  p.  138°,  obtained  by  distillation  of  anthropo- 
deoxycholic  acid  is  possibly  a  mixture  of  two  isomerides.  In 
agreement  with  Windaus,  Bohne,  and  Schwarzkopf  ( loc .  tit.),  the 
authors  consider  that  anthropo-deoxy cholic  acid  is  3  :  13-dihydroxy- 
cholanic  acid.  E.  S. 

Nucleic  Acid  of  Pancreas.  E.  Jorpes  ( Biochem .  Z.,  1924, 
151,  227 — 245). — From  an  alkaline  extract  of  ox-pancreas,  after 
removal  of  protein  and  nucleic  acid,  there  were  obtained,  in 
addition  to  guanylic  acid,  uracil  pentosephosphoric  acid  and 
cytosine  pentose  phosphoric  acid,  identified  by  the  solubilities, 
nitrogen,  phosphorus,  and  pentose  contents  of  their  brucine  salts. 
It  is  suggested  that  the  polynucleotide  with  which  guanylic  acid  is 
associated  in  animal  tissues  (Feulgen,  A.,  1919,  i,  603)  may  be 
yeast-nucleic  acid  (cf.  also  Hammarsten  and  Jorpes,  A.,  1922,  i, 
387).  J.  P. 

Occurrence  of  Plant  Nucleotides  in  Animal  Tissues.  W. 

Jones  and  M.  E.  Perkins  (J.  Biol.  Chem.,  1924,  62,  291 — 300). — 
On  the  addition  of  potassium  acetate  to  the  solution  of  mixed 
nucleotides  obtained  by  the  hydrolysis  with  1-25%  sodium  hydroxide, 
at  the  ordinary  temperature,  of  the  (3-nucleoprotein  from  pancreas 
(cf .  Steudel  and  Brigl,  A.,  1910,  i,  703),  the  potassium  salt  of  guanine 
nucleotide  separated ;  from  the  filtrate  were  isolated  the  nucleotides 
of  adenine  and  cytosine,  the  latter  being  separated  by  fractional 
crystallisation  of  their  brucine  salts.  The  results  indicate  that  a 
sharp  distinction  cannot  be  drawn  between  nucleotides  of  plant 
and  of  animal  origin.  C.  R.  H. 

Determination  of  Bismuth  in  Organs,  Blood,  and  Excreta. 

W.  Autenrieth  and  A.  Meyer  (Munch,  med.  Woch.,  1924,  71, 
601 — 603;  from  Chem.  Zentr.,  1924,  ii,  220 — 221). — Details  are 
given  of  a  colorimetric  method  for  the  determination  of  minute 
quantities  of  bismuth  based  on  the  formation  of  potassium  bismuth 
iodide.  The  preliminary  treatment  consists  in  digestion  with 
hydrochloric  acid  and  potassium  chlorate  followed  by  precipitation 
of  the  bismuth  as  sulphide.  Bismuth  (“  Neo-Wismulen  ”)  injected 
intravenously  is  eliminated  principally  through  the  kidneys,  to 
some  extent  in  the  faeces,  and  in  traces  in  the  saliva.  In  one  case 
several  mg.  of  bismuth  were  found  in  the  kidneys,  spleen,  and  liver 
35  days  after  the  last  intramuscular  injection  of  “  bismugenol.” 

G.  W.  R. 

Determination  of  Cholesterol  and  its  Esters  in  Tissues.  II. 

J.  A.  Gardner  and  F.  W.  Fox  ( Biochem .  J.,  1924, 18, 1058 — 1069). — 
Hydrolysis  experiments  with  cholesteryl  oleate,  palmitate,  stearate, 
arachidate,  and  cerotate  have  shown  that  by  boiling  for  4  hours 
with  60  c.c.  of  A-alcoholic  sodium  hydroxide  complete  hydrolysis 
is  attained  except  with  the  cerotate,  in  which  case  only  45%  was 
hydrolysed.  Good  results  were  also  obtained  when  the  ethereal 
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solutions  of  the  esters  were  kept  for  24  hours  Avith  cold  alcoholic 
sodium  ethoxide.  In  this  case,  84%  for  cholesteryl  cerotate,  98%  for 
cholesteryl  stearate,  and  100%  hydrolysis  of  the  remaining  esters 
was  effected.  When  heated  for  4  hours  with  10  c.c.  of  25%  aqueous 
sodium  hydroxide,  only  cholesteryl  oleate  was  hydrolysed  entirely. 
In  all  the  other  esters,  the  hydrolysis  was  incomplete.  Sodium 
cholesteryl  sulphate  is  unaffected  by  boiling  with  aqueous  alkalis 
and  even  with  sodium  ethoxide,  but  is  completely  hydrolysed  by 
boiling  with  acid.  The  potassium  compound  is  also  hydrolysed  by 
acid  and  is  resistant  to  the  action  of  aqueous  alkali.  S.  S.  Z. 

Determination  of  Small  Quantities  of  Copper  in  Tissues. 

A.  N.  Currie  ( Biochem .  J.,  1924,  18,  1224 — 1226). — A  colorimetric 
method  based  on  the  formation  of  Scheele’s  green  (copper  hydrogen 
arsenite)  by  treatment  of  the  copper  present  with  sodium  arsenite 
prepared  by  the  interaction  of  sodium  hydroxide  with  arsenic 
chloride.  It  is  sensitive  to  1  in  135,000  of  copper  sulphate.  The 
limits  of  efficiency  of  the  method  are  circumscribed,  since  the  upper 
limit  of  copper  sulphate  concentration  for  which  it  will  give  trust¬ 
worthy  results  is  0^00508  g.  of  the  salt  in  10  c.c.  of  water.  An 
increase  in  concentration  beyond  this  point  brings  about  sedimen¬ 
tation  of  a  green  substance.  S.  S.  Z. 

Determination  of  Minute  Quantities  of  Iodine  in  Bio¬ 
logical  Material.  F.  C.  Kelly  and  A.  D.  Husband  ( Biochem . «/., 
1924,  18,  951 — 956). — A  modification  of  Kendall’s  method.  The 
substance  is  fused  with  sodium  hydroxide  and  potassium  nitrate, 
fixing  the  iodine  as  sodium  iodide.  The  latter  is  oxidised  to  iodic 
acid  with  bromine  and  the  iodine  is  then  liberated  by  treating  with 
potassium  iodide  and  titrated  with  sodium  thiosulphate. 

s.  s.  z. 

Iodine  Content  of  Sea  Foods.  D.  K.  Tressler  and  A.  W. 
Wells  (U.S.  Bureau  Fisheries ,  Document  967,  1924,  1 — 12;  cf. 
von  Fellenberg,  Mitt.  Lebensm.  Hyg.,  1923,  14,  101 ;  Forbes  and 
Beagle,  J.  Med.  Res.,  1916,  34,  445). — The  following  are  arranged 
in  order  of  decreasing  iodine  content  :  (i)  marine  algae,  (ii)  oysters, 
clams,  and  lobsters,  (iii)  shrimp,  (iv)  crabs  and  most  ocean  fishes, 
(v)  fresh- water  fishes,  vegetables,  beef,  milk. 

Chemical  Abstracts. 

Determination  of  Iron  in  Small  Quantities  in  Biological 
Substances.  M.  M.  Murray  { Biochem .  J.,  1924, 18,  852 — 854). — 
The  substance  is  incinerated  and  the  iron  reduced  in  the  absence  of 
air  by  a  special  “  reductor  ”  consisting  of  a  tube  packed  with  zinc 
treated  previously  with  a  2%  cadmium  sulphate  solution.  The 
reduced  iron  is  then  titrated  with  Nj 80-potassium  permanganate. 

s.  s.  z. 

Effect  of  Ammonium  Sulphate  and  other  Salts  on  the 
Colorimetric  Determination  of  Phosphorus.  C.  Remington 
{Biochem.  J.,  1924,  18,  1297 — 1300). — The  rate  of  colour  production 
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in  Briggs’  method  of  phosphorus  determination  is  slower  in  the 
presence  of  ammonium  sulphate,  although  the  final  depth  of  colour 
attained  after  keeping  for  a  lengthy  period  is  practically  unaffected. 
Once  the  colour  has  developed  ammonium  sulphate  is  without 
effect.  Anticoagulants  such  as  ammonium  oxalate,  sodium  oxalate, 
sodium  sulphate,  sodium  fluoride,  and  sodium  citrate  also  interfere 
with  the  colour  production  if  their  concentrations  are  sufficiently 
high.  S.  S.  Z. 

Determination  of  Uric  Acid  by  Benedict’s  Method.  H. 

Cohen  ( Biochem .  J.,  1924,  18,  1327 — 1329). — The  author  shows 
from  a  mathematical  point  of  view  that  in  order  to  obtain  con¬ 
sistently  accurate  results  over  a  wide  range  of  concentration  with 
Benedict’s  method  for  the  determination  of  uric  acid  in  blood 
(A.,  1922,  ii,  405;  1923,  i,  196),  it  is  essential  to  make  a  correction 
for  the  colour  given  in  the  controls.  The  uncorrected  results  are 
too  high  when  the  amount  of  uric  acid  present  is  less  than  0‘4 
mg.%  (i.e.,  the  amount  of  uric  acid  in  the  standard  solution)  and 
too  low  when  it  is  more  than  this.  S.  S.  Z. 

Less  Studied  Constituents  of  Cows’  Milk.  I.  B.  Bleyer 
and  O.  Kallmann  ( Biochem .  Z.,  1924,  153,  459 — 486). — An  in¬ 
vestigation  of  the  “  rest-N  ”  of  protein-free  milk  filtrates  using 
various  methods  of  protein  precipitation.  Details  are  given  of  the 
methods  of  determination  of  total  nitrogen,  and  that  of  protein, 
albumose,  peptone  (precipitated  by  phosphotungstic  acid  in  the 
filtrate  from  the  albumose),  purine  bases,  and  uric  acid.  The 
last  was  determined  colorimetrically  by  a  new  arseno -tungstic 
acid  method.  Amino-acid  nitrogen  was  determined  by  Folin’s 
colorimetric  method,  creatine  and  creatinine  by  a  modification 
of  Folin’s  method,  urea  by  urease,  ammonia  by  aeration. 
Non-protein  nitrogen  was  also  determined  by  Denis  and  Minot’s 
method. 

The  following  average  quantities,  in  mg.  of  nitrogen  per  100  c.c. 
of  milk,  were  found  for  a  sample  of  the  mixed  milk  of  a  large  dairy. 
Total  N,  510-8;  protein  N,  449-2;  albumose  N,  31-4;  purine-base 
N,  2-8;  uric  acid  N,  3-5;  preformed  creatinine  N,  1-2;  amino-acid 
N,  2-8 ;  urea  N,  11-3  ;  preformed  ammonia  N,  nil.  By  rennin  preci¬ 
pitation  or  after  souring  of  milk  the  ammonia  nitrogen  and  amino- 
acid  nitrogen  rise  definitely.  The  content  of  creatinine  and  urea 
in  milk  agrees  fairly  well  with  the  content  of  these  substances  in 
ox-blood-serum.  H.  D.  K. 

Colorimetric  Determination  of  Ammonia  in  Urine.  A.  P. 

Orr  ( Biochem .  J,,  1924,  18,  806 — 808). — The  diluted  urine,  with 
phenol  and  sodium  hypochlorite  solution,  yields  a  blue  colour 
which  is  allowed  to  develop  for  5  minutes.  The  solution  is  then 
diluted  and  the  colour  compared  in  a  Duboscq  colorimeter  with  that 
of  a  standard  prepared  from  ammonium  sulphate.  Results  obtained 
by  this  method  agree  well  with  those  obtained  by  Folin’s  macro - 
method  of  aeration.  S.  S.  Z. 
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Excretion  of  Carbon  in  the  Urine  on  a  Normal  and  on  a 
Deficient  Dietary.  K.  Schimizu  ( Biochem .  Z.,  1924,  153,  424 — 
455). — Total  carbon  and  total  nitrogen  excretion  in  the  urine  have 
been  followed  under  various  dietary  conditions.  Dogs  on  a  normal, 
calorifically  sufficient  diet  give  an  almost  constant  C/N  ratio.  The 
carbon  excretion  and  the  C/N  ratio  are  increased  if  the  carbohydrate 
content  of  such  a  diet  is  increased.  Complete  starvation  in  the  dog 
leads  first  to  a  slight  rise  in  the  C/N  ratio,  which  then  slowly  sinks, 
diminishing  more  rapidly  in  the  pre-mortal  period  owing  to  the 
rapid  rise  in  the  absolute  amount  of  nitrogen  excreted.  On  a  diet 
deficient  in  carbohydrate,  the  absolute  amount  of  carbon  and 
nitrogen  excreted  rises,  and  the  quotient  (C/N)  also  rises  slightly, 
until  the  body- weight  is  reduced  to  suit  the  diminished  food  supply, 
when  the  quotient  again  becomes  normal.  On  a  diet  deficient  in 
protein,  less  carbon  and  less  nitrogen  are  excreted  and  the  quotient 
sinks,  rising  again  later  owing  to  increased  carbon  excretion.  A 
vitamin-deficient  diet,  if  uncomplicated  by  subsequent  intestinal 
disturbance,  leads  to  a  rise  both  in  carbon  and  nitrogen  excretion, 
the  former  rising  more  than  the  latter  and  giving  an  increased  C  /N 
ratio.  H.  D.  K. 

Nitrogen  and  Chloride  Excretion  in  the  Urine  following 
Changes  in  the  Relations  between  Blood  and  Tissues.  S. 

Takanosxj  ( Biochem .  Z.,  1924,  153,  242 — 252). — After  slight 
haemorrhage,  the  daily  total  nitrogen  excretion  in  rabbits  is  lowered 
for  some  days,  with  retention  of  nitrogen  from  the  diet.  Chloride 
excretion  is  diminished  also,  but  for  a  shorter  period,  returning  soon 
to  the  normal.  The  injection  of  pituitrin  leads  to  a  diminution  in 
both  total  nitrogen  and  chloride  in  the  urine.  H.  D.  K. 

Clinical  Detection  of  Dextrose  in  Urine  with  Alkaline 
Copper-Glycerol  Solution.  H.  Riross  ( Biochem .  Z.,  1924,  151, 
357 — 362). — Using  an  alkaline  solution  of  copper  sulphate,  potassium 
thiocyanate,  and  glycerol,  and  drop-bottles  for  measuring  the 
reagents  etc.,  simple  qualitative  and  quantitative  tests  for  sugar  in 
diabetic  and  normal  urines  are  described.  The  end-point  of  the 
reduction  is  detected  by  acidifying  with  acetic  acid  and  adding 
potassium  ferrocyanide.  J.  P. 

Nature  of  Sugar  in  Normal  Urine.  I.  Comparison  of 
Dextrose  Equivalent  of  Various  Sugars  in  Different  Methods 
for  Determination  of  Dextrose.  I.  Greenwald,  J.  Samet,  and 
J.  Gross  (J.  Biol.  Chem.,  1924,  62,  397 — 399). — Comparative 
figures  are  given  of  the  results  obtained  when  known  amounts  of 
dextrose  and  equivalent  amounts  of  various  other  sugars  are 
determined  by  the  methods  in  common  use  for  the  determination  of 
dextrose.  C.  R.  H. 

Nature  of  Sugar  in  Normal  Urine.  II.  Sugar  Excretion 
on  Various  Diets  ;  Influence  of  Diet  on  Dextrose  Tolerance  ; 
Nature  of  Action  of  Insulin.  I.  Greenwald,  J.  Gross,  and  J. 
Samet  (J.  Biol.  Chem.,  1924,  62,  401 — 434). — The  sugar  of  normal 
urine  consists  in  part  of  carbohydrates  of  the  food  which  are  not 
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easily  assimilated  (e.g., lactose)  and  in  part  of  carbohydrates  (possibly 
pentoses)  which  are  a  product  of  protein  metabolism.  Increased 
nuclein  metabolism  does  not  affect  the  amount  of  sugar  excreted. 
Less  dextrose  than  usual  will  produce  an  alimentary  glycosuria  in  a 
normal  individual  if  the  latter  has  been  kept  on  a  carbohydrate-free 
diet,  and  this  is  especially  the  case  if  the  diet  preceding  the  ingestion 
of  dextrose  has  been  composed  chiefly  of  fat.  These  results,  together 
with  the  observation  that  insulin  causes  a  fall  in  the  phosphates  of 
the  blood,  are  made  the  basis  of  a  theory  of  the  mode  of  action  of 
insulin,  ascribing  to  the  latter,  as  its  first  function,  the  combination 
of  dextrose  with  phosphate  to  form  a  compound  available  for  further 
metabolism.  C.  It.  H. 

Determination  of  Sugar  in  Diabetic  Urine.  J.  B.  Sumner 
(J.  Biol.  Chem.,  1924,  62,  287 — 290). — The  author’s  previous  method 
(A.,  1921,  ii,  564)  for  the  determination  of  dextrose  by  means  of  a 
colour  reaction  with  dinitrosalicylic  acid  has  been  modified  by  the 
addition  of  Rochelle  salt  to  the  reagent  which  prevents  oxidation 
of  dextrose  by  dissolved  oxygen.  The  modified  reagent  will 
detect  0-1  mg.  of  dextrose.  C.  R.  H. 

Detection  and  Determination  of  Indican  in  Urine  by  the 
Cotton-wool  Plug  Test.  S.  N.  Gore  (Indian  Med.  Gaz.,  1924, 
59,  393 — 396). — The  urine  is  boiled  in  a  test-tube  plugged  with 
cotton- wool  moistened  with  potassium  persulphate  and  p-dimethyl- 
benzaldehyde  solution;  indican,  if  present,  causes  the  appearance 
of  a  pink  colour  on  the  under  surface  of  the  plug,  and  may  be 
approximately  determined  by  comparison  of  the  colour  with 
standards.  Chemical  Abstracts. 

Glycuronic  Acid  as  a  Probable  Constituent  of  Urochrome. 

F.  Pollecoff  ( Biochem .  J.,  1924,  18,  1252). — Urochrome  prepared 
from  urine  gave  a  positive  furfuraldehyde  reaction  and  van  der 
Haar’s  test  for  glycuronic  acid,  in  which  the  substance  is  boiled  with 
hydrochloric  acid  and  naphthoresorcinol,  cooled  to  50°,  and  shaken 
with  benzene.  The  benzene  layer  after  drying  with  anhydrous 
sodium  sulphate  gave  an  absorption  band  on  the  D-line  which  is 
not  given  by  any  other  carbohydrate  or  derivative.  S.  S.  Z. 

Form  in  which  Uric  Acid  is  Excreted.  M.  Rangier  (Bull. 
Soc.  Chim.  biol.,  1924,  6,  935 — 970). — It  is  suggested  that  uric  acid 
is  present  in  the  urine  in  the  form  of  a  compound  of  2  mols.  of  uric 
acid  with  1  mol.  of  an  unknown  organic  complex.  Uric  acid  in  the 
urine  is  determined  by  Ducung’s  method  (1892),  in  which  copper 
thiosulphsite  is  added  to  the  urine.  It  is  assumed  that  two-thirds 
of  the  copper  added  is  used  to  precipitate  copper  urate  whilst  the 
remainder  yields  a  soluble  copper  derivative  of  the  compound 
with  which  the  uric  acid  was  united.  The  claim  is  made  that  all 
the  uric  acid  is  precipitated  in  this  manner,  whereas,  on  treatment 
with  acids  alone,  a  portion  only  of  the  urinary  uric  acid  separates. 
In  urines  containing  crystalline  uric  acid  deposits,  it  is  supposed 
that  a  portion  of  the  soluble  uric  acid  complex  has  decomposed, 
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liberating  free  uric  acid.  A  method  of  analysis  of  such  urines  is 
based  on  this  supposition.  L.  F.  H. 

Form  in  which  Uric  Acid  occurs  in  Urines  containing  Acid 
Urates.  L.  Chelle  and  M.  Rangier  (Bull.  Soc.  Chim.  biol.,  1924, 
6,  971 — 979;  cf.  preceding  abstract). — Analytical  evidence  is 
adduced  to  show  that  a  portion  of  the  uric  acid  in  urines  with 
deposits  of  acid  urates  is  excreted  uncombined  with  an  organic 
radical.  L.  F.  H. 

Forms  in  which  Uric  Acid  is  Eliminated  in  the  Urine.  L. 

Chelle  and  M.  Rangier  (Bull.  Soc.  Chim.  biol.,  1924,  6,  980 — 993; 
cf .  preceding  abstracts). — Urines  are  classified  according  to  the  nature 
of  the  uric  acid  deposits,  if  any.  The  deposits  may  be  due  to  decom¬ 
position  of  an  organic  complex  containing  uric  acid  or,  mainly  in 
pathological  urines,  to  the  excretion  of  free  acid  urates.  The  sug¬ 
gestion  (Maillard,  A.,  1924,  i,  459)  that  uric  acid  occurs  in  urine 
combined  with  amino-acids,  is  supported.  L.  F.  H. 

Determination  of  Uric  Acid  in  Urine.  Aufrecht  (Pharm. 
Ztg.,  1924,  69,  1324 — 1325). — Several  methods  are  discussed  and 
it  is  shown  that  the  uricometer  method  of  Ruhemann  is  unsatis¬ 
factory  even  for  clinical  work.  Hopkins’  method  is  considered 
very  satisfactory.  A  similar  method  due  to  the  author  gives  results 
which  are  in  good  agreement  with  it.  0.  O. 

Determination  of  Blood  in  Faeces.  P.  N.  van  Eck  (Pharm. 
Weelcblad,  1924,  61,  1318 — 1325). — The  blue  coloration  given  by 
blood  in  presence  of  hydrogen  peroxide  and  benzidine  acetate  is 
not  sufficiently  stable  in  any  solvent  for  colorimetric  determination. 
Addition  of  a  large  excess  of  alcohol  and  sodium  hydroxide  solution 
transforms  the  unstable  blue  colour  into  an  intense,  permanent  red. 
Chlorides,  sulphates,  and  nitrates  interfere.  Satisfactory  results 
are  obtained  by  extraction  of  the  faeces  with  glacial  acetic  acid, 
addition  of  water  and  of  sodium  hydroxide  to  the  extract  until 
nearly  neutral,  and  extraction  of  this  solution  with  ether ;  the  ether 
layer  is  separated,  the  ether  distilled  off,  and  the  residue  treated 
with  benzidine  acetate  and  hydrogen  peroxide;  after  keeping, 
alcohol  and  sodium  hydroxide  are  added,  and  the  solution  is  com¬ 
pared  colorimetrically  with  a  standard  blood  solution.  S.  I.  L. 

Fluorescent  Oxidation  Products  of  Bilirubin  and  their 
Importance  as  Sources  of  Error  in  Tests  for  Urobilin.  H.  K. 

Barrensciieen  and  O.  Weltmann  (Biochem.  Z.,  1924,  149,  329 — 
330). — A  reply  to  Adler  (A.,  1924,  ii,  280;  cf.  also  A.,  1923,  ii,  800). 

J.  P. 

Determination  of  Urobilin  in  Human  Excreta.  Opitz  and 
Brehme  (Z.  ges.  exp.  Med.,  41,  681 — 698;  from  Chem.  Zentr., 
1924,  ii,  517 — 518). — An  examination  of  the  methods  of  Adler  and 
Schubert  (Dents.  Arch.  Jclin.  Med.,  1922,  138,  309;  Biochem.  Z., 
1923,  134,  533)  showed  that  comparable  results  can  only  be  obtained 
with  a  constant  source  of  illumination;  the  Adler  scale  cannot, 
however,  be  utilised.  As  a  suitable  standard  of  comparison,  the 
authors  use  H.  Fischer’s  mesobilirubinogen.  The  excreta  must  be 
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extracted  quantitatively  in  a  Soxhlet  apparatus.  The  average  daily 
value  for  normal  adults  was  about  64  to  124  mg.  of  “  urobilin  ” 
in  the  faeces  and  1*7  to  3-4  mg.  in  the  urine;  these  results  are, 
however,  only  relative.  F.  A.  M. 

New  Porphyrin-like  Constituent  of  Normal  Human  Faeces. 

D.  Kemeri  ( Biochem .  Z.,  1924,  151,  438 — 448). — The  isolation 
from  normal  human  faeces  of  a  new  porphyrin  is  described.  This, 
although  it  has  not  yet  been  obtained  in  a  pure  state,  is  differen¬ 
tiated  from  other  known  porphyrins  spectroscopically  and  by  its 
solubilities  and  colour  reactions  in  various  solvents.  J.  P. 

Modifications  of  the  Blood  during  Anaphylactic  Shock. 

L.  Blum,  M.  Delaville,  and  V.  Caulaert  ( Compt .  rend.,  1924, 
179,  1294 — 1295). — Anaphylactic  shock  is  accompanied  by  an 
increase  of  the  proportion  of  the  calcium  of  the  blood-serum  which  is 
able  to  pass  through  the  ultra-filter  from  45 — 60%  to  75 — 100%. 
This  phenomenon  appears  suddenly,  and  disappears  suddenly  when 
the  symptoms  subside.  Normally,  the  calcium  not  removable  by 
ultra-filtration  is  associated  with  a  colloidal  protein  complex,  so 
that  the  phenomenon  involves  a  change  in  the  reaction  of  the  colloid 
and  is  intimately  related  to  the  alteration  in  the  value  of  pB  and 
the  lowering  of  the  alkali  reserve.  T.  H.  P. 

Acid-combining  Power  of  the  Serum  of  Healthy  and 
Diseased  Children.  A.  Bosanyi  and  J.  Csap6  {Biochem.  Z  , 
1924,  153,  185 — 196). — The  protein  content  of  the  serum  was  deter¬ 
mined  refractometrically,  the  amount  of  acid  (hydrochloric)  taken 
up  by  the  serum  proteins  determined,  under  standard  conditions, 
by  titration.  The  quotient,  acid  taken  up/percentage  of  protein, 
was  found  to  be  highest  in  the  suckling,  diminishing  with  age, 
and  markedly  diminished  in  cases  of  pulmonary  tuberculosis. 
Certain  other  diseases  were  found  to  give  either  an  increase  or  a 
decrease  in  this  quotient.  The  change  in  the  value  may  be  due  to 
a  change  either  in  the  alkali  reserve  of  the  blood  or  in  the  relative 
amount  of  globulin  to  albumin  in  the  serum.  H.  D.  K. 

Calcium  and  Phosphorus  Content  of  Blood  in  Normal  and 
Rachitic  Children.  II.  Phosphorus.  G.  H.  Anderson  {Brit. 
J.  Children's  Dis.,  1924,  21,  107;  cf.  A.,  1923,  i,  502). — From 
2  months  to  1 1  years  of  age,  the  calcium  content  of  the  blood  varies 
between  6-4  and  9-5  mg.  per  100  c.c.,  the  corpuscles  containing 
an  appreciable  quantity.  Variation  of  the  intake  over  short  periods 
has  no  appreciable  effect.  No  correspondence  was  observed 
between  a  rachitic  condition  and  the  level  of  the  blood  calcium. 
Between  3  months  and  13  years  of  age,  the  phosphorus  content  of 
the  blood  varied  from  3*7  to  5*8  mg.  per  100  c.c.  The  amount  was 
not  varied  by  greater  phosphorus  ingestion,  but  was  lower  in  rachitic 
conditions.  Chemical  Abstracts. 

Hydrogen-ion  Concentration  of  the  Whole  Blood  of  Normal 
Males  and  of  Cancer  Patients  Measured  by  means  of  the 
Quinhydrone  Electrode.  J.  W.  Corran  and  W.  C.  McC.  Lewis 
{Biochem.  J.,  1924,  18,  1358 — 1363). — The  average  values  for  the 
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pa  of  the  blood  of  normal  human  subjects  and  of  cancer  patients 
are  identical,  namely,  7-33.  The  is  temporarily  lowered  after  an 
intravenous  injection  of  a  lead  suspensoid  prepared  by  the  Bredig 
sparking  method.  A  gold  foil  electrode  was  found  more  satisfac¬ 
tory  than  a  platinum  one  in  the  case  of  blood.  S.  S.  Z. 

Storage  of  Cerebrosides  in  Splenomegaly  (Gaucher’s 
Type).  H.  Lieb  ( Z .  physiol.  Chem.,  1924,  140,  305 — 313). — The 
substance  present  in  the  alcoholic  extract  of  the  spleen  from  cases 
of  Gaucher’s  disease  (cf.  Epstein,  A.,  1924,  i,  791)  has  been  identified 
as  kerasin;  the  amount  isolated  represented  approximately  10% 
of  the  dry  weight  of  the  spleen.  No  kerasin  could  be  detected  in 
the  normal  spleen.  E.  S. 

Syphilis.  IX.  Arsenic  Content  of  the  Blood  after  Intra¬ 
venous  Injection  of  Neosalvarsan.  X.  Arsenic  in  Human 
Milk  after  Intravenous  Injection  of  Salvarsan.  XI.  Par¬ 
tition  of  Arsenic  in  Serum  and  Clot  after  Intravenous 
Administration  of  Salvarsan,  Neosalvarsan,  and  Silver 
Salvarsan.  XII.  Arsenic  Content  of  the  Blood  after  Intra¬ 
venous  Injection  of  Tryparsamide.  XIII.  Arsenic  Content 
of  the  Cerebrospinal  Fluid  after  Intravenous  Injection  of 
Hypertonic  Saline  Solutions  and  Neosalvarsan.  XIV. 
Localisation  and  Fate  of  Salvarsan,  Neosalvarsan,  Silver 
Salvarsan,  and  Tryparsamide  in  the  Viscera  after  Intra¬ 
venous  Administration  in  Rats.  J.  A.  Fordyce,  L.  Rosen, 
and  C.  N.  Meyers  ( Amer .  J.  Syphilis,  1924,  8,  34 — 64,  65 — 73, 
193—263,  264—296,  297—307,  377— 557).— IX.— 3-71  mg.  of 
elementary  arsenic  per  100  g.  of  dried  blood  is  present. 

X.  — From  0-70  to  1-31  mg.  of  elementary  arsenic  per  100  g.  of 
dried  milk  were  found ;  its  presence  is  more  constant  than  in  blood 
or  urine. 

XI.  — The  following  average  values  were  obtained  for  serum  and 
clot,  respectively  : — salvarsan,  9-37,  30-52% ;  neosalvarsan,  8-80, 
31-52%  ;  silver  salvarsan,  9-34,  29-95%.  Salvarsan  probably  first 
forms  in  the  blood  an  insoluble  precipitate  which  gradually  dis¬ 
solves.  Comparison  curves  (arsenic  content-time)  are  given  for  the 
three  arsenicals. 

XII.  — In  blood  taken  immediately  after  injection,  53-2%  was 
present;  after  15  minutes,  7-65%;  after  72  hours,  0-012%. 

XIII.  — Preliminary  injection  of  saline  does  not  favour  the 
passage  of  large  amounts  of  arsenic  into  the  cerebrospinal 
fluid. 

XIV.  — Large  amounts  of  arsenic  were  found  in  the  liver,  spleen, 

kidney,  and  blood.  Chemical  Abstracts. 

Basic  Constituents  in  the  Urine  in  Advanced  Pulmonary 
Tuberculosis.  H.  Reinwein  ( Devi .  Arch.  Iclin.  Med.,  1924, 
144,  37 — 44;  from  Chem.  Zentr.,  1924,  ii,  71). — From  the  urine 
in  advanced  pulmonary  tuberculosis  a  base  juline,  C^H^C^Ng, 
was  isolated  as  chloroaurate,  C15H3304N3,2HAuC14.  G.  W.  R. 
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Aminogenesis  in  the  Grey  and  White  Substances  of  the 
Brain  during  Hunger.  II.  Rabbit’s  Brain.  A.  Palladin 
and  W.  Bjeljaewa  (Z.  physiol.  Chem.,  1924,  141,  33 — 39). — 
The  results  are  identical  with  those  obtained  with  dogs  (A.,  1924, 
i,  1256).  E.  S. 

Calcium  Metabolism  in  the  Laying  Hen.  II.  G.  D. 

Buckner,  J.  H.  Martin,  and  A.  M.  Peter  ( Kentucky  Agr.  Exp. 
Sta.  Bull.,  1924,  No.  252,  1 — 36;  cf.  A.,  1922,  i,  488). — Dietary 
deficiency  of  calcium  does  not  change  the  calcium  content  of  the 
liquid  portion  of  eggs,  but  reduces  the  number,  and  therefore  the 
production  of  shell,  and  diminishes  the  amount  of  calcium  oxide 
and  phosphoric  oxide  in  the  leg-bones.  Chemical  Abstracts. 

Calcium  Metabolism  in  Man.  Effect  of  Different  Salts 
of  Calcium.  W.  H.  Jansen  (Klin.  Woch.,  1924,  3,  715 — 719; 
from  Chem.  Zentr.,  1924,  ii,  73 ;  cf.  A.,  1918,  ii,  174). — The  excretion 
of  calcium  in  urine  is  to  a  certain  extent  affected  by  the  amount  of 
calcium  administered.  A  more  marked  effect  is  shown  on  the 
calcium  content  of  the  faeces.  In  adults,  increase  in  the  calcium 
content  of  the  urine  after  administration  of  soluble  calcium  salts 
is  accompanied  by  an  increase  in  calcium  in  the  blood.  The  increases 
obtained  for  different  salts  are  in  the  order  :  phosphate  <  sulphate 
<  chloride  <bromate<  bicarbonate.  No  effect  is  produced  by 
calcium  lactate.  Other  ions,  e.g.,  in  natural  mineral  waters,  exert  an 
appreciable  effect  on  the  calcium  balance.  Whilst  with  normal 
adults  no  sustained  increase  in  blood  calcium  can  be  maintained, 
when  the  calcium  of  the  blood  is  subnormal  increases  may  be 
produced.  For  the  administration  of  large  amounts  of  calcium 
the  a-wobutyrate  has  been  found  most  suitable.  G.  W.  R. 

Effect  of  Amino-acids  on  the  Metabolism  of  Isolated 
Organs  of  Dogs.  L.  Melon  ( Compt .  rend.  Soc.  Biol.,  1924,  90, 
636 — 637;  from  Chem.  Zentr.,  1924,  ii,  208;  cf.  Fredericq  and 
Melon,  A.,  1924,  i,  461). — By  perfusion  of  the  spleen  and  paw  of 
dogs  with  Locke’s  solution,  containing  glycine,  alanine,  valine, 
leucine,  or  phenylalanine,  marked  acidity  to  phenolphthalein  is 
produced.  The  thyroid  gland  is  without  appreciable  effect  on  the 
reaction  of  the  perfusing  liquid,  which  is  also  the  case  with  all 
three  organs  when  unmodified  Locke’s  solution  is  used.  The 
content  of  nitrogen  titratable  by  formaldehyde  is  never  increased 
by  perfusion.  In  half  of  the  experiments  with  the  spleen  and  in 
a  few  cases  with  the  paw  an  increase  in  amino -nitrogen  was  obtained. 

G.  W.  R. 

Oxidation  of  Cystine  and  Cysteine  in  the  Animal  Organism. 

A.  R.  Rose,  G.  J.  Shiple,  and  C.  P.  Sherwin  ( Amer .  J.  Physiol., 
1924,  69,  518 — 530). — Oxidation  of  derivatives  of  cystine  or  cysteine, 
when  administered  to  animals,  is  prevented  only  when  the  amino 
group  and  the  sulphur  atom  are  simultaneously  blocked ;  the 
carboxyl  group  is  not  a  vulnerable  point.  Cystine  and  cysteine 
are  interconvertible  by  the  rabbit.  Chemical  Abstracts. 
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Acetaldehyde  in  Intermediary  Cell  Metabolism.  A.  Gott- 
schalk  {Klin.  Woch.,  1924,  3,  713 — 715;  from  Chem.  Zentr.,  1924, 
ii,  73). — A  review  of  earlier  work,  according  to  which  acetaldehyde 
occurs  as  an  intermediate  stage  in  carbohydrate  metabolism.  In 
more  recent  work,  it  has  been  found  that  the  presence  of  acetalde¬ 
hyde  in  surviving  cells  of  guinea-pigs  and  rabbits  is  closely  con¬ 
nected  with  the  presence  of  free  oxygen.  After  addition  of  potassium 
cyanide  in  0  001  AT  concentration,  acetaldehyde  is  not  found. 
Acetaldehyde  may  be  formed  from  pyruvic  acid  by  the  liver  cells 
if  the  haemoglobin  present  is  reduced  and  oxygen  excluded. 

G.  W.  R. 

Ketosis.  I.  Relation  between  Alkalosis  and  Ketosis. 

Y.  B.  Wigglesworth  ( Biochem .  J .,  1924,  18,  1203 — 1216). — 
When  deprived  of  carbohydrate  in  the  diet  the  rat  shows  a  marked 
ketosis  which  increases  during  the  first  few  days,  reaches  a  maximum 
at  about  the  third  day,  and  subsides  thereafter  rapidly.  Adapta¬ 
tion  to  the  diet  is  established  by  the  fifth  day.  The  administration 
of  sodium  bicarbonate,  calcium  lactate,  sodium  acetate,  and  of  an 
alkali-forming  food  such  as  carrots  to  the  rat  causes  a  rise  in  the 
output  of  lactic  and  (3-hydroxybutyric  acids  but  no  change  in  the 
excretion  of  total  acetone.  Acids  reverse  this  effect.  The  injection 
of  large  doses  of  dextrose  during  alkalosis  causes  a  fall  in  the  excretion 
of  (3-hydro xybutyric  acid.  The  injection  of  large  amounts  of  sodium 
bicarbonate  produces  a  distinct  rise  in  the  total  acetone  in  the  rat. 
The  presence  of  6%  of  sodium  bicarbonate  in  a  diet  of  fat  eliminates 
the  usual  adaptation.  S.  S.  Z. 

Ketosis.  II.  Oxidation  of  Ketone  Bodies  by  the  Isolated 
Liver  of  the  Rat.  V.  B.  Wigglesworth  {Biochem.  J.,  1924, 
18,  1217 — 1221). — The  fresh  liver  of  the  rat  shows  an  increased 
uptake  of  oxygen  in  the  presence  of  acetoacetic  acid  and  inactive 
(3-hydroxybutyric  acid.  The  former  causes  the  more  marked 
increase.  This  oxidation  does  not  seem  to  be  affected  by  fasting 
the  animal  for  36  hours  nor  at  any  stage  in  the  adaptation  to  a 
diet  of  fat.  It  is  also  unaffected  by  the  presence  of  dextrose  or  its 
degradation  products,  of  pancreatic  extract,  or  of  insulin.  Ketosis 
is  probably  not  due  to  a  diminished  direct  oxidation  of  ketone 
substances.  S.  S.  Z. 

Action  of  Acetoacetic  Acid  on  Nitrogen  Metabolism. 

H.  Labbe  and  Lavagna  {Compt.  rend.,  1924,  179,  1442 — 1445). — 
A  dog  was  given,  mixed  with  a  constant  diet,  2  g.  of  ethyl  aceto- 
acetate  for  20  days,  and  then  3-5  g.  for  a  further  period  of  8  days. 
The  total  nitrogen  eliminated  was  not  altered  by  this  treatment,  but 
a  marked  diminution  of  the  percentage  of  uric  acid  was  apparent, 
accompanied  by  an  increase  in  the  percentage  of  nitrogen  excreted 
as  ammonia  and  amino-acids.  A.  E.  C. 

Metabolism  of  Phosphoric  Acid  in  the  Submaxillary  Gland. 

M.  Camis  {Arch.  Intern.  Physiol.,  1924,  22,  345 — 362). — During 
activity  of  the  submaxillary  gland,  its  free  phosphoric  acid  content 
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is  increased  more  than  threefold.  Some  of  the  additional  phos¬ 
phoric  acid  is  carried  away  by  the  venous  blood. 

Chemical  Abstracts. 

Intermediate  Carbohydrate  Metabolism  of  the  Liver  and 
its  Gaseous  Exchange  (Normal,  Starving,  Insulin-treated, 
and  Depancreatised  Animals).  VII.  T.  Brtjgsch,  H. 
Horsters,  and  G.  Shxnoda  ( Biochem .  Z.,  1924,  151,  318 — 334). — 
The  normal  excised  guinea-pig  liver  has  a  respiratory  quotient 
approximating  to  unity.  It  is  lowered  by  insulin  in  vitro.  The 
lowering  of  the  respiratory  quotient — most  marked  in  the  hypo¬ 
glycemic  state — when  insulin  is  administered  to  starving  guinea- 
pigs  is  ascribed  to  the  formation  of  sugar  from  fats.  In  normal 
dogs,  the  excised  liver  has  a  respiratory  quotient  of  0-51  to  0*68, 
whilst  that  of  the  liver  from  depancreatised  animals  is  0-73  to 
0-79,  the  oxygen  consumption  in  the  latter  case  being  much  below 
that  of  the  normal  liver.  J.  P. 

Effect  of  Continued  Administration  of  Sugar  on  the 
Formation  of  Glycogen.  A.  Gigon  (Z.  ges.  exp.  Med.,  1924,  40, 
1 — 12;  from  Chem.  Zentr.,  1924,  ii,  204). — Experiments  on  the 
effect  on  different  animals  of  continued  administration  of  large 
amounts  of  dextrose  or  laevulose.  In  certain  cases  death  and  in 
others  loss  of  weight  took  place.  No  glycogen  was  found  in  liver 
or  muscles,  although  in  one  case  actual  deposition  of  fat  occurred. 
Continued  hyperglycsemia  was  observed.  The  cause  of  death  was 
not  found,  but  it  was  possibly  associated  with  acidity  of  the  tissue 
fluids.  G.  W.  R. 

Inositol.  III.  Metabolic  Behaviour  of  i-Inositol  in  the 
Developing  Avian  Egg.  J.  Needham  [Biochem.  J.,  1924,  18, 
1371 — 1380). — The  total  inositol  in  the  egg  increases  during  develop¬ 
ment.  The  general  shape  of  the  curve  of  this  rise  is  doubly  peaked, 
the  first  maximum  occurring  about  the  tenth  day  and  the  second 
being  coincident  with  hatching.  The  injection  of  dextrose  into  the 
fertilised  unincubated  egg  causes  a  very  large  rise  in  the  inositol 
content  of  the  egg  during  its  subsequent  development.  It  is 
concluded  that  dextrose  is  normally  a  likely  precursor  of  inositol. 

s.  s.  z. 

Behaviour  of  Fatty-aromatic  Compounds  in  the  Animal 
Body.  H.  Thierfelder  and  E.  Klenk  (Z.  physiol.  Chem.,  1924, 
141,  13 — 28 ;  cf .  A.,  1923,  i,  1264).— When  injected  subcutane¬ 
ously  into  rabbits,  phenyl  isoamyl  ketone,  phenyl  n-hexyl  ketone, 
and  phenylethyl  n -hexyl  ketone  are  oxidised  to  benzoic  acid  and 
excreted  as  hippuric  acid.  On  the  supposition  that  the  first  stage 
of  the  oxidation  would  occur  at  the  methylene  group  adjacent  to, 
and  on  the  benzene  side  of,  the  carbonyl  group,  it  was  expected 
that,  as  a  result  of  subsequent  ^-oxidation,  phenylethyl  w-hexyl 
ketone  would  yield  phenylacetic  acid.  No  trace  of  phenaceturic 
acid  could,  however,  be  detected  in  the  urine.  The  substances 
excreted  in  the  urine  following  the  injection  of  a-phenylethyl 
alcohol  were  identical  with  those  obtained  from  acetophenone 
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(loc.  cit.),  but  less  alcohol  (conjugated  with  glycuronic  acid)  was 
excreted  than  in  the  latter  case.  Of  the  hydrocarbons  investigated, 
n-propylbenzene  and  n-amylbenzene  were  excreted  as  hippuric 
acid,  and  w-butylbenzene  and  n-hexylbenzene  as  phenaceturic  acid. 
The  amounts  excreted  corresponded  with  60 — 70%  of  the  hydro¬ 
carbon  injected.  w-Butylbenzene  also  gave  rise  to  a  small  amount 
of  an  alcohol  conjugated  with  glycuronic  acid.  The  form  in  which 
isopropylbenzene  is  excreted  could  not  be  determined.  When 
injected  subcutaneously,  the  resorption  of  n-butylbenzene  and  the 
higher  hydrocarbons  was  extremely  slow ;  these  substances  were 
therefore  administered  by  intraperitoneal  injection. 

Phenylethyl  n -hexyl  ketone  has  b.  p.  178 — 181°/30  mm.,  295 — 
298°/720  mm.,  d12  0-9388.  E.  S. 

Behaviour  of  Acetophenone  and  Benzene  in  the  Animal 
Body.  H.  Thierfelder  and  E.  Klenk  (Z.  physiol.  Chem.,  1924, 
141,  29 — 32).- — The  amounts  of  benzoic  and  mandelic  acids  and  of 
a-phenylethyl  alcohol  excreted  in  the  urine  of  rabbits  following 
the  intraperitoneal  injection  of  acetophenone  account  for  91-7% 
of  the  substance  so  administered.  Hence  the  benzene  ring  in  aceto¬ 
phenone  is  unattacked  by  the  organism.  The  results  previously 
obtained  (A.,  1923,  i,  1264)  were  evidently  due  to  the  fact  that  the 
acetophenone  is  less  completely  resorbed  when  administered  sub¬ 
cutaneously  (cf.  preceding  abstract).  Following  the  intraperitoneal 
injection  of  benzene,  muconic  acid  has  been  isolated  from  the 
urine  of  rabbits  in  an  amount  representing  3-7%  of  the  benzene 
administered.  The  smaller  amounts  obtained  by  other  observers 
(Jaffe,  A.,  1909,  ii,  914;  Fuchs  and  Soos,  A.,  1917,  i,  716)  can  be 
accounted  for  by  the  more  rapid  resorption  of  benzene  by  the 
peritoneum  than  by  subcutaneous  tissue.  E.  S. 

Animal  Calorimetry.  IV.  Specific  Dynamic  Action  of 
Completely  Hydrolysed  Protein,  with  a  Note  on  Method  of 
Evaluation.  J.  Melly  and  A.  von  Rotth  ( Biochem .  Z.,  1924, 
153, 285 — 297). — The  feeding  of  “  erepton  ” — completely  hydrolysed 
muscle  protein — to  curarised  dogs  leads  to  a  definite  increase  in 
metabolism,  as  determined  by  indirect  calorimetry.  The  method 
of  evaluation  of  the  specific  dynamic  action  of  an  ingested  foodstuff 
is  discussed  in  some  detail.  The  not  particularly  large  specific 
dynamic  action  of  erepton  is  in  accordance  with  what  might  be 
expected  from  the  relatively  low  glycine  and  alanine  content 
of  the  muscle  protein  from  which  it  is  prepared.  H.  D.  K. 

Emanation  and  Calcium.  H.  Zwaardemaker,  T.  P. 
Feenstra,  and  M.  E.  J.  M.  Steyns  ( Proc .  K.  Akad.  Wetensch.  Amst., 
1924,  27,  425 — 429). — Frogs’  hearts  were  perfused  with  solutions 
containing  emanation  and  calcium  ion,  buffered  with  sodium  bi¬ 
carbonate  and  with  sodium  chloride  added.  The  largest  and 
smallest  amounts  respectively  of  emanation  which  just  permitted 
regular  pulsation  were  determined  for  various  concentrations  of 
calcium.  Taking  the  horizontal  centres  of  the  two  lines  obtained, 
the  product  of  the  emanation  (curies)  and  the  calcium-ion  concen¬ 
trations  is  a  constant,  2-5  xlO-10.  Both  factors  have  a  limit,  but 
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calcium  ion  can  be  omitted  whilst  emanation  cannot.  Thus  calcium 
is  not  an  emanation  substitute  but  an  emanation  intensifier. 

L.  J.  H. 

Anthelmintic  Properties  of  the  Constituents  of  the  Oil  of 
Chenopodium.  W.  G.  Smillie  and  S.  B.  Pess6a  ( J .  Pharm. 
Exp.  Ther.,  1924,  24,  359 — 370). — The  active  anthelmintic  principle 
of  oil  of  chenopodium  is  ascaridole,  which  can  be  separated  from 
the  oil  by  fractional  distillation  under  reduced  pressure  (b.  p. 
110°/15  mm.,  d\l  1*0120,  [a]jf — 5°).  None  of  the  other  sub¬ 
stances  present  has  an  anthelmintic  action.  The  lighter  fractions 
of  the  oil  consist  of  a  mixture  of  terpenes  and  methyl  salicylate. 
Ascaridole  glycol  (b.  p.  230 — 245°/15  mm.)  and  the  glycol  anhydride 
(b.  p.  135 — 160°/15  mm.)  are  also  present;  owing  to  improper 
preparation,  inferior  oils  may  contain  the  two  last-named  substances 
in  considerable  amounts,  their  anthelmintic  action  being  corre¬ 
spondingly  decreased.  The  toxicity  of  the  oil  is  due  for  the  most 
part  to  the  ascaridole.  H.  J.  C. 

Action  of  Ephedrine,  the  Active  Principle  of  the  Chinese 
Drug-,  Ma  Huang.  K.  K.  Chen  and  C.  F.  Schmidt  ( J .  Pharm. 
Exp.  Ther.,  1924,  24,  339 — 357). — Solutions  of  ephedrine,  the  active 
principle  of  Ma  Huang — Ephedra  vulgaris  var.  Helvetica — are  indefin¬ 
itely  stable  to  light  and  air,  and  are  not  decomposed  by  boiling. 
The  physiological  action  of  the  drug  is  similar  to,  but  much  more 
prolonged  than,  that  of  adrenaline.  Intravenous  injection  of  0*25 
to  20  mg.  of  the  hydrochloride  or  sulphate  into  dogs,  cats,  or  rabbits 
causes  a  prolonged  rise  of  blood  pressure,  together  with  cardiac 
acceleration  and  usually  vaso- constriction.  The  drug  causes 
relaxation  of  the  intestine,  stimulation  of  the  uterus,  and  bronchial 
dilatation,  and  is  a  more  powerful  mydriatic  than  cocaine.  Its 
effect  on  the  secretion  of  saliva,  sweat,  and  urine  has  been  studied. 
The  minimum  fatal  dose  for  rats  is  100 — 145  mg.  per  kg.  body- 
weight.  The  crude  drug  contains  0-018 — 0*072%  of  ephedrine. 

H.  J.  C. 

Metabolism  Studies  with  Chaulmoogra  Oil.  I.  Influence 
of  Chaulmoogra  Oil  on  Calcium  Metabolism.  II.  Influence 
of  Hydnocarpates  on  Urinary  Nitrogen  Partition  in  the  Dog. 

B.  E.  Read  (J.  Biol.  Chem.,  1924,  62,  515—540,  541— 550).— I.— 
In  rabbits,  administration  of  large  doses  of  chaulmoogra  oil  causes 
increased  excretion  of  calcium  with  lowering  of  the  blood  calcium 
and  resultant  tetany ;  large  doses  given  to  dogs  also  cause  increased 
excretion  of  calcium,  but  long-continued  small  doses  bring  about 
the  reverse  effect.  During  the  periods  of  hyper-excretion  of  calcium 
no  parallel  increase  could  be  observed  in  the  excretion  of  phosphates 
or  of  fats. 

II. — The  first  effect  on  nitrogenous  metabolism  of  chaulmoogra 
oil  or  ethyl  hydnocarpate  is  to  produce  an  increased  urinary  excretion 
of  total  nitrogen,  the  preformed  creatinine  and  ammonia  being 
especially  large  in  amount;  with  continued  administration,  the 
output  of  total  nitrogen  falls  below  the  normal,  whilst  that  of  ammonia 
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remains  high,  indicating  a  condition  of  acidosis  accompanied  by 
deficient  oxidation.  C.  R.  H. 

Fatty  Degeneration  caused  by  some  Essential  Oils.  F.  von 

Graevenitz  (Arch.  exp.  Path.  Pharm.,  1924,  104,  289 — 320). — 
Safrole,  isosafrole,  pulegone,  and  thujone  are  known  to  produce 
fatty  degeneration  when  injected  into  white  mice.  Dihydrosafrole, 
eugenol,  isoeugenol,  and  their  methyl  derivatives,  menthone, 
limonene,  terpinene,  terpinolene,  a-  and  fi-phellandrene,  and  sabinol 
are  found  to  have  a  similar  effect,  whilst  thujyl  alcohol,  menthenone, 
and  isopulegone  are  without  this  action.  The  toxicity  is  greatly 
diminished  in  the  case  of  the  saturated  compounds,  whilst  the  caus¬ 
ation  of  fatty  degeneration  of  the  fiver  is  independent  of  the  position 
of  the  double  bond,  whether  in  the  nucleus  or  not,  and  saturation 
or  unsaturation  plays  no  part  in  this  effect.  There  appears  to  be 
no  relationship  between  toxicity  and  the  power  of  producing  fatty 
degeneration  nor  between  fatty  degeneration  of  the  fiver  and 
haemolysis.  I.  E.  B. 

Fixation  of  Chloroform  by  the  Central  Nervous  System 
and  the  Peripheral  Nerves.  M.  Nicloux  and  A.  Yovanovitch 
(Compt.  rend.,  1924,  179,  1429 — 1431). — The  amount  of  chloroform 
taken  up  by  the  brain  and  nervous  tissues  of  dogs  in  various  degrees 
of  anaesthesia  has  been  determined.  In  deep  anaesthesia  52*5  mg. 
per  100  g.  of  brain  and  166  mg.  per  100  g.  of  tissue  in  the  pneumo- 
gastric  nerve  were  found.  A.  E.  C. 

Acidosis  of  Operative  Anaesthesia.  A.  E.  Koehler  (J. 
Biol.  Chem.,  1924,  62,  435 — 451). — The  pn  of  the  blood  falls  rapidly 
at  the  commencement  of  anaesthesia  and  thereafter  more  slowly; 
the  acidosis  is  brought  about  by  a  combination  of  increased  tension 
of  carbon  dioxide  (possibly  caused  by  inefficient  respiration)  and 
deficit  of  alkali  (cf.  Austin  and  others,  A.,  1924,  i,  1364). 

C.  R.  H. 

Pharmacology  of  the  Oxidation  Products  of  Ether.  J. 

Mita  (Arch.  exp.  Path.  Pharm.,  1924,  104,  276 — 288). — Ether  which 
has  been  stored  contains  a  water-soluble  toxic  principle  formed  by 
autoxidation  in  the  presence  of  fight  and  air.  The  effects  of  this 
principle  on  the  frog  as  a  whole  and  on  the  isolated  heart  are 
described  and  discussed.  From  a  very  toxic  sample  of  ether  it 
was  isolated  as  an  oily  liquid,  and  proved  to  be  dihydroxy  ethyl 
peroxide.  Its  formation  in  ether  is  prevented  by  aluminium 
amalgam.  0.  O. 

Local  Ansesthetics.  S.  Weil. — (See  i,  157.) 

Comparison  of  the  Action  of  some  Secondary  and  Tertiary 
Alcohols  with  Special  Reference  to  Local  Anaesthesia.  J.  P. 

Quigley  and  A.  D.  Hirschfelder  (J.  Pharm.  Exp.  Ther.,  1924, 
24,  405 — 422). — The  secondary  aromatic  alcohols  benzhydrol, 
p-trichloro-x-phenylethyl  alcohol,  and  cycZohexanol  are  weaker  local 
ansesthetics  than  the  primary  aromatic  alcohols.  The  tertiary 
aromatic  alcohols  y-phenylpentan-y-ol,  phenyldibenzyl  glycol,  and 
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p  -  di-  ( j3  -  hydro  xy  isopropyl)  benzene  have  no  local  anaesthetic  action. 
The  slight  action  possessed  hy  y-o-hydroxyphenyl-y-pentan-y-ol 
appears  to  be  due  to  its  phenol  group  and  not  to  the  tertiary  alcoholic 
group,  for  the  corresponding  alcohol  which  does  not  contain  a 
phenolic  OH,  y-phenylpentan-y-ol,  has  no  local  anaesthetic  action. 
These  alcohols,  in  general,  possess  a  narcotic  action  only  in  toxic 
doses;  on  intravenous  injection,  they  depress  the  circulation  and 
respiration.  H.  J.  C. 

Fate  of  Hydrocyanic  Acid  in  the  Animal  Organism.  New 
Method  of  Detecting  Thiocyanates  in  Organic  Material. 

P.  W.  Danckwortt  and  E.  Pfau  (Arch.  Pharm.,  1924,  262,  442 — 
449). — The  distribution  of  hydrocyanic  acid  in  the  corpses  of  dogs 
poisoned  by  potassium  cyanide  and  buried  in  the  ground  for  varying 
lengths  of  time  has  been  investigated.  In  winter,  but  not  in 
summer,  it  could  be  detected  in  the  organs  48  days  after  the  death 
of  the  dog.  It  is  present  in  all  the  tissues  immediately  after 
death . 

Chelle’s  conclusion  (A.,  1919,  ii,  529,  530)  that  hydrocyanic  acid 
is  converted  into  thiocyanic  acid  in  the  organism  was  not  confirmed. 

Hydrocyanic  acid  is  best  separated  from  organic  material  by 
steam  distillation. 

The  usual  tests  for  thiocyanic  acid  cannot  be  applied  in  presence 
of  tissues.  The  solution  is  first  treated  with  hydrogen  peroxide, 
and  the  hydrogen  cyanide  formed  can  then  be  removed  by  steam 
distillation,  and  determined.  When  thiocyanic  and  hydrocyanic 
acids  are  present  together  the  two  procedures  are  successively 
applied.  Using  this  method,  it  was  found  possible  to  determine, 
with  tolerable  accuracy,  0-0118  g.  of  thiocyanic  acid  in  a  mixture  of 
100  g.  of  liver  and  50  c.c.  of  water,  and  only  a  small  proportion  was 
found  to  have  disappeared  after  18  days. 

The  saliva  produced  while  tobacco  is  being  smoked  is  four 
times  as  rich  in  thiocyanic  acid  as  that  normally  secreted.  W.  A.  S. 

Spectrometric  Determination  of  the  ' 1  Poisoning  Co¬ 
efficient  ’  ’  in  Carbon  Monoxide  Poisoning.  V.  Balthazard 
(Bull.  Soc.  Chim.  biol.,  1924,  6,  817 — 828). — The  absorption  spec¬ 
trum  of  oxyhsemoglobin  shows  maximum  intensities  at  5770  and 
5400  A. ;  that  of  haemoglobin  saturated  with  carbon  monoxide  has 
maxima  at  5700  and  5350  A.  The  “  poisoning  coefficient,”  or 
fraction  of  the  total  haemoglobin  which  is  combined  with  carbon 
monoxide  can  be  ascertained  by  spectrometric  measurement  of 
the  position  of  the  first  maximum.  The  method  is  rapid  and  involves 
only  very  small  quantities  of  blood  and  is  accurate  to  5%.  A 
calibration  curve  is  given.  E.  M.  C. 

Pharmacological  Investigations  on  Iron.  VI.  Colloidal 
Ferrous  Sulphide  prepared  in  Presence  of  Sugar.  L. 

Sabbatani  (Atti  R.  Accad.  Lincei,  1924,  [v],  33,  ii,  223 — 228; 
cf .  A.,  1924,  ii,  116). — Colloidal  ferrous  sulphide  prepared  in  presence 
of  sucrose  is  considerably  less  toxic  than  that  prepared  in  presence 
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of  gelatin  and  is  fixed  by  the  organism  more  rapidly  and  almost 
exclusively  in  the  liver  and  spleen.  These  preparations  remain 
inactive  as  long  as  their  colloidal  character  persists,  and  they  pene¬ 
trate  and  diffuse  more  or  less  profoundly  from  the  blood-vessels  into 
the  tissues  according  to  their  degree  of  dispersion  and  stability. 
They  exert  sensible  pharmacological  action  only  after  they  undergo 
further  change.  T.  H.  P. 

Pharmacological  Properties  of  Tin  Hydride  and  German¬ 
ium  Hydride.  E.  Paneth  and  G.  Joachimoglu  (JSer.,  1924, 
57,  [J3],  1925 — 1930). — Tin  hydride  is  exceedingly  poisonous  to 
mice  and  guinea-pigs,  but  not  to  frogs.  The  toxicity  appears 
to  depend  entirely  on  the  action  on  the  central  nervous  system ; 
the  blood  remains  unaffected.  Germanium  hydride  is  considerably 
less  toxic  than  tin  hydride  whilst  arsine  occupies  an  intermediate 
position.  H.  W. 

Toxic  Action  of  Neutral-red.  G.  Politzer  ( Biochem .  Z., 
1924,  151,  43 — 47). — Neutral  red,  used  as  an  intravital  stain, 
exerts  on  the  cells  a  toxic  action  which  may  be  accentuated  in  the 
presence  of  light.  J.  P. 

Mechanism  of  the  Therapeutic  Action  of  Suspensoids. 

J.  Loiseleur  (Bull.  Soc.  Chim.  biol.,  1924,  6,  861 — 864). — Colloidal 
silver  has  a  marked  catalytic  action  on  the  proteolysis  of  alkaline 
solutions  of  coagulated  egg-albumin,  but  the  hydrolysis  of  egg- 
albumin  present  in  the  colloidal  state  is  impeded  by  colloidal  silver. 
Similar  differences  are  found  with  serum  and  with  gold  and  rhodium 
suspensoids.  It  is  suggested  that  the  therapeutic  effects  of  sus¬ 
pensoids  are  connected  with  their  dispersing  action  on  the  flocculated 
materials  in  the  blood  and  the  absence  of  any  action  on  the  normal 
colloids.  E.  M.  C. 

Silver-ion  Concentration  in  Solutions  of  Colloidal  and 
Complex  Silver  Preparations  with  Special  Reference  to 
their  Medicinal  Use.  II.  H.  Schlee  and  W.  Thiessenhusen 
( Biochem .  Z.,  1924,  151,  27 — 42). — A  continuation  of  earlier  observ¬ 
ations  (A.,  1924,  i,  1262).  Dispargen,  fulmargin,  argobol  belong  to 
the  group  showing  diminishing  [Ag*]  on  dilution,  silver  salvarsan 
bases  to  the  group  showing  no  change,  and  collargol,  iodocollargol, 
solargyl  to  the  group  showing  an  increased  [Ag‘]  on  dilution.  The 
observed  ionic  concentrations  at  varying  percentage  concentrations 
are  given  for  each  preparation.  Results  similar  to  those  already 
observed  ( loc .  cit.)  were  obtained  in  the  presence  of  sodium  chloride, 
serum,  and  blood.  The  presence  of  air  does  not  influence  the 
E.M.F.  developed  in  the  system  silver-silver  and  water-blood-serum 
in  contact  with  hydrogen,  oxygen,  nitrogen,  or  carbon  dioxide. 

J.  P. 

Colloidal  Properties  of  Wassermann  Antigens.  W.  O. 

Kermack  and  P.  MacCallum  ( Biochem .  J.,  1924,  18,  1381 — 1387). 
— An  alcoholic  extract  of  heart-muscle  when  added  to  water  forms 
an  opalescent  sol  which  is  not  precipitated  by  even  high  concen¬ 
trations  of  sodium  chloride  and  by  acid  only  when  a  pa  as  low  as 
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about  1  *9  is  reached.  It  is  precipitated  by  an  equal  volume  of  0-15% 
calcium  chloride  solution,  but  not  by  an  equal  volume  of  calcium 
chloride  solution  of  2-5%  or  more.  This  action  of  calcium  chloride 
is  little  influenced  by  the  pa.  Precipitation  of  the  antigen  sol  by 
solutions  of  gelatin  of  the  requisite  concentration  occurs  at  pH 
values  below  4-7.  S.  S.  Z. 

Dispersion  of  Colloidal  Electrolytes  in  Relation  to  Mineral 
Exchanges  in  Cells.  W.  Mestrezat  and  (Miss)  M.  Janet 
(Bull.  Soc.  Chim.  biol.,  1924,  6,  829 — 853). — The  unequal  distribu¬ 
tion  of  sodium  chloride  between  water  and  a  soap  solution,  separated 
by  collodion,  is  maintained  for  several  days  and  then  decreases 
and  disappears  in  about  12  days.  Renewal  of  the  salt  solution 
gives  no  unequal  distribution,  but  the  phenomenon  is  reproduced 
by  heating  the  soap  solution.  The  inequality  of  distribution  is 
rapidly  destroyed  by  the  addition  of  traces  of  alum.  The  maximum 
inequality  of  distribution  of  ions  corresponds  with  a  maximum 
viscosity  of  the  soap  solution.  The  reduction  of  this  inequality 
is  accompanied  by  a  slight  flocculation,  a  marked  fall  in  viscosity, 
and  the  commencement  of  a  considerable  and  maintained  increase 
in  electrical  conductivity  of  the  soap  solution.  An  intimate 
relationship  exists  between  the  phenomena  of  unequal  distribution 
of  electrolytes  and  the  state  of  dispersion  or  aggregation  of  the 
colloidal  electrolyte.  E.  M.  C. 

Lecithin  and  Cholesterol  in  Relation  to  the  Physical  Nature 
of  Cell  Membranes.  J.  W.  Corran  and  W.  C.  McC.  Lewis 
( Biochem .  J.,  1924,  18,  1364 — 1370). — Lecithin  and  cholesterol 
lower  the  interfacial  tension  between  oil  and  water.  In  the  case 
of  a  mixture  of  the  two  substances  the  effect  is  additive.  Experi¬ 
ments  with  olive  oil  and  water  have  shown  the  following.  Lecithin 
favours  an  oil-dispersed-in- water  type  of  emulsion,  whilst  cholesterol 
favours  the  reverse  type.  When  mixtures  of  these  substances 
were  present  in  the  aqueous  phase,  antagonistic  effects  on  the 
type  of  emulsion  were  observed.  The  inversion  point  of  the  emul¬ 
sion  occurred  when  the  ratio  of  the  concentrations  in  grams  of  lecithin 
to  cholesterol  was  about  8:1,  both  substances  being  present  initially 
in  the  aqueous  phase.  When  cholesterol  was  present  in  the  oil 
phase  to  begin  with  and  the  lecithin  was  in  the  aqueous  phase, 
the  inversion  ratio  was  found  to  be  between  1  :  2  and  2:1.  This 
result  is  significant  as  it  most  probably  approximates  to  the 
conditions  found  in  cell  membranes.  S.  S.  Z. 

Position  of  Electrolytes  in  the  Organism.  F.  Kraus,  S.  G. 
Zondek,  W.  Arnoldi,  and  E.  Wollheim  (Klin.  Woch.,  1924,  3, 
735 — 738 ;  from  Chem.  Zentr.,  1924,  ii,  74). — Differences  were 
observed  in  calcium  and  potassium  contents  between  the  ventricle 
and  auricle  in  the  hearts  of  frogs  and  guinea-pigs.  Stimulation 
of  the  vagus  leads  to  an  increase  in  its  content  of  calcium  and  potass¬ 
ium.  Alterations  in  the  concentration  of  these  ions  in  the  serum 
after  alimentary  stimulus  are  conditioned  by  changes  in  their 
concentration  in  the  portal  blood.  In  general,  calcium  increases 
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whilst  potassium  decreases  the  oxygen  consumption  of  frogs’ 
hearts.  Sodium  hydrogen  carbonate  lengthens  the  period  of  func¬ 
tional  survival,  its  principal  effect  being  to  neutralise  acid  products 
in  the  tissues.  Sodium  monohydrogen  phosphate  and  dihydrogen 
phosphate  shorten  the  survival  period.  G.  W.  R. 

jin:  Value  of  the  Interior  of  the  Cell  Nucleus  and  its  Experi¬ 
mental  Variations.  P.  Reiss  ( Compt .  rend.,  1924,  179,  641 — 
643). — Various  eggs  and  tissues  of  marine  animals  give  for  the 
pK  value  of  the  protoplasm  results  similar  to  those  given  by  eggs 
of  Paracentrotus  lividus  (Vies,  Achard,  and  Prikelmaier,  A.,  1923,  i, 
627).  The  larger  cells  permit  of  the  determination  of  the  pH  of 
the  nucleus,  which  was  found  to  be  practically  7.  Whilst  the 
values  for  the  cell  appear  to  be  unaffected  by  moderate  changes 
in  the  outer  medium,  those  for  the  nucleus  are  considerably  affected 
thereby.  Treatment  with  chloroform,  chloral,  urethane,  or  cocaine 
is  followed  by  a  rise  and  subsequent  fall  in  the  pa  value  of  the 
nucleus.  H.  J.  E. 

Hydrogen-ion  Concentration  of  Sea-water  in  its  Relation 
to  Photosynthetic  Changes.  III.  W.  R.  G.  Atkins  (J.  Marine 
Biol.  Assoc.,  1924,  13,  437 — 446). — In  continuation  of  previous 
work  (ibid.,  1922,  12,  717;  1923,  13,  93),  measurements  of  the  pa 
of  the  water  of  Plymouth  Sound  and  of  the  open  sea  have  been 
made  throughout  the  year.  The  seasonal  changes  in  the  pn  of  the 
open  sea  at  various  stations  and  depths  have  been  studied,  and  com¬ 
pared  with  the  results  of  the  previous  year;  they  have  also  been 
correlated  with  daylight  and  sunshine.  H.  J.  C. 

Electrodialysis.  Ch.  Dhere  ( Biochem .  Z.,  1924,  153,  504 — 
505). — Attention  is  directed  to  earlier  work  of  the  author  on  this 
subject  (cf.  Freundlich  and  Loeb;  this  vol.,  i,  96).  H.  D.  K. 

Interaction  of  Colloidal  Fats  and  Lipoids.  E.  Eichholtz 
(Biochem.  Z.,  1924,  151,  187 — 202). — The  increase  in  the  catalase 
activity  of  old  serum  solutions  produced  by  oleic  acid,  triolein, 
lecithin,  and  the  lipoids  of  lipsemic  sera  is  referred  to  an  increase 
in  the  dispersion  of  the  enzyme.  Fats  and  lipoids  do  not  increase 
the  activity  of  catalase  solutions  which  have  been  treated  with  the 
salts  of  the  heavy  metals  or  with  cyanide,  but  they  are  partly  effective 
in  protecting  the  enzyme  from,  or  reactivating  it  after,  X-ray 
bombardment.  The  catalase  activity  of  washed  rabbit  erythrocytes 
is  increased  by  sodium  oleate.  J.  P. 

Formation  of  Acetaldehyde  in  Animal  Organs  (Acetone 
Liver).  C.  Neuberg  and  A.  Gottschalk  (Biochem.  Z.,  1924, 
151,  169 — 176). — Dried  preparations  of  rabbit  liver  (treated  with 
acetone  and  ether)  show  an  oxygen  consumption  of  3-1  to  3*9% 
of  that  of  the  fresh  tissue.  More  acetaldehyde  is  formed  by  sus¬ 
pensions  of  such  preparations  in  0*9%  sodium  chloride  than  by 
fresh  tissues.  The  formation  of  aldehyde  is  inhibited  by  cyanide. 
Pyruvic  acid  is  converted  by  the  dried  preparation  into  acetaldehyde, 
indicating  the  presence  of  a  carboxylase.  J.  P. 
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Enzymic  Deamination  of  Asparagine.  A.  Clementi  and 
G.  Cantamessa  ( Gazzetta ,  1924,  54,  781 — 818). — The  products  of 
the  deamination  of  asparagine,  namely,  aspartic  acid  and  ammonia, 
inhibit  the  activity  of  asparaginase.  Direct  proportionality  between 
increase  in  concentration  of  substrate  and  amount  acted  on  holds 
only  for  very  low  concentrations  of  asparagine,  the  velocity  of  the 
deamination  diminishing  when  a  certain  limiting  concentration  is 
surpassed.  Proportionality  between  increase  in  the  concentration 
of  the  catalyst  and  the  amount  of  substrate  attacked  is  verified 
only  for  high  dilutions  of  asparaginase,  the  reaction  velocity 
decreasing  when  the  concentration  exceeds  a  definite  limit.  Inverse 
proportionality  between  the  velocity  of  reaction  and  the  duration 
of  action  of  the  enzyme  is  not  always  observed  in  the  present  instance, 
the  amounts  of  asparagine  decomposed  during  successive  equal 
intervals  of  time  remaining  constant  in  many  cases ;  on  the  other 
hand,  in  some  instances  the  velocity  constant  calculated  according 
to  the  exponential  formula  continues  of  constant  value,  the  course 
of  the  deamination  being  thus  somewhat  analogous  to  the  pheno¬ 
menon  of  adsorption.  T.  H.  P. 

Preparation  of  Enzymes.  Rennin  from  Gastric  Mucous 
Membrane.  G.  de  Toni  (Clin,  pediatr.,  1923,  5,  394 — 422; 
from  Chem.  Zentr.,  1924,  ii,  56). — An  active  preparation  is  obtained 
by  the  method  of  Friedburg  and  Blumenthal.  The  solutions 
obtained  by  this  method  after  being  saturated  with  sodium  chloride, 
brought  to  an  acidity  of  0*5%,  and  kept  several  days  at  25 — 30° 
and  then  at  37°,  deposit  rennin  as  a  flocculent  precipitate  which 
can  be  kept  several  years  when  dried.  Rennin  obtained  by  Porcher's 
method  by  extraction  of  the  mucous  membrane  with  0-4%  hydro¬ 
chloric  acid  is  twice  as  active.  The  Hammersten  method  yields 
much  less  active  preparations,  whilst  precipitation  with  cholesterol 
further  depresses  the  activity  of  the  enzyme.  G.  W.  R. 

Pigment  Metabolism  in  the  Living  Organism.  I.  Action 
of  Gastric  Juice  on  Chlorophyll.  M.  W.  Kortschagin  ( Biochem . 
Z.,  1924,  153,  510 — 515). — Gastric  juice,  in  vivo  or  in  vitro,  acting 
either  on  isolated  chlorophyll  or  on  the  pigment  still  present  in  the 
leaves,  removes  magnesium  from  it,  yielding  phseophytin. 

H.  D.  K. 

Gastric  Urease.  J.  M.  Luck  and  T.  N.  Seth  ( Biochem .  J ., 
1924,  18,  1227 — 1231). — Gastric  urease  and  soya-bean  urease  are 
identical,  since  they  show  a  common  dependence  of  the  optimum 
pa  on  substrate  concentration,  a  common  specificity,  and  a  similar 
action  on  butylcarbamide.  A  partial  explanation  of  the  origin 
of  the  ammonia  of  gastric  juice  is  advanced.  S.  S.  Z. 

Auxoureases.  Mechanism  of  the  Action  of  Calcium.  R. 

Kochmann  ( Biochem .  Z.,  1924,  151,  259 — 267). — Calcium,  which 
acts  as  an  auxourease  and  protects  urease  from  spontaneous  inac¬ 
tivation,  is  most  effective  when  it  has  been  in  contact  with  urea 
before  the  addition  of  the  enzyme.  It  has  no  effect  if  the  enzyme 
has  previously  been  in  contact  with  urea  in  an  aqueous  solution. 
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or  if  acetate  is  used  in  place  of  a  phosphate  buffer.  The  action 
of  calcium  in  the  presence  of  phosphate  is  not  due  to  adsorption 
of  the  enzyme  by  precipitated  calcium  phosphate  (cf.  Jacoby, 
A.,  1916,  i,  517).  Magnesium  alone  acts  as  an  auxourease,  but 
it  inhibits  the  similar  action  of  calcium.  J.  P. 

Possible  Significance  of  Hexosephosphoric  Esters  in 
Ossification.  V.  The  Enzyme  in  the  Early  Stages  of  Bone 
Development.  M.  Martland  and  R.  Robison  ( Biochem .  J., 
1924,  18,  1354-1357). — An  investigation  of  cartilages  and  of  bones 
in  early  stages  of  development  from  human  embryos  and  young 
infants  has  shown  that  the  enzyme  which  hydrolyses  monophos- 
phoric  esters  is  not  present  in  any  cartilage  prior  to  the  appearance 
of  a  centre  of  ossification  but  is  found  wherever  active  ossification 
is  taking  place.  Therefore  the  two  phenomena  are  probably 
connected  and  the  production  of  the  enzyme  is  a  part  of  those 
cellular  activities  which  result  in  the  formation  of  bone. 

s.  s.  z. 

Hydrolysis  of  Silk  Fibroin  Peptone  by  Taka-diastase. 

J.  Hatano  {Biochem.  Z.,  1924,  151,  335 — 336). — Taka-diastase 
contains  an  enzyme  capable  of  hydrolysing  silk  fibroin  peptone, 
tyrosine  being  isolated  from  the  hydrolysate.  J.  P. 

Hydrolysis  of  Amygdalin  by  Taka-diastase.  J.  Hatano 
{Biochem.  Z.,  1924,  151,  498 — 500). — Taka-diastase  hydrolyses 
amygdalin  to  the  extent  of  98%  in  72  hours,  yielding  dextrose, 
benzaldehyde,  and  hydrocyanic  acid.  J.  P. 

Hydrolysis  of  Various  p-Glucosides  by  Taka-diastase.  J. 

Hatano  {Biochem.  Z.,  1924,  151,  501 — 503). — [3-Methyl,  (3-saligenyl, 
and  (3-sesculetyl  glucosides  are  hydrolysed  by  taka-diastase. 

Lipases  from  the  Thyroid  Stable  to  Quinine  and  Atoxyl. 

E.  Herzfeld  and  W.  Engel  {Biochem.  Z.,  1924,  151,  310 — 313). — 
Sheep  and  ox  thyroids  contain  lipases  stable  to  quinine  and  atoxyl, 
the  enzyme  from  the  former  animal  being  more  active  than  that 
from  the  latter.  J.  P. 

Specificity  of  Lipases  from  Different  Organs.  Pancreatic 
Enzymes.  IX.  R.  Willstatter,  F.  Haurowitz,  and  F. 
Memmen  {Z.  'physiol.  Chem.,  1924,  140,  203 — 222). — The  compara¬ 
tive  study  of  lipases  from  different  organs  (A.,  1924,  i,  695,  1145) 
has  been  extended  to  various  species.  In  the  present  work,  the 
gastric  lipases  from  the  dog,  pig,  horse,  rabbit,  cat,  hen,  and  wild 
duck  have  been  examined.  The  enzyme  is  extracted  by  desiccating 
the  minced  stomach  with  acetone  and  then  extracting  for  two 
hours  with  A/40-ammonia.  The  greater  part  (80%)  of  the  lipase 
is  contained  in  the  mucosa,  and  hence  it  is  of  advantage  to  extract 
this  alone  in  place  of  the  whole  stomach.  Purification  may  be 
effected  by  precipitation  with  acetic  acid  followed  by  electro - 
dialysis  and  treatment  with  kaolin.  Gastric  lipase  is  unstable 
in  alkaline,  but  fairly  stable  in  faintly  acid  solution.  The  crude 
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extracts  of  the  enzyme  give  activity-pH  curves  which  are  character¬ 
istic  for  each  species ;  the  shape  of  these  curves  is,  however,  deter¬ 
mined  by  the  presence  of  an  inhibitor  which  acts  in  the  alkaline 
region  and  probably  of  an  activator  acting  in  the  acid  region. 
Thus  the  optimum  for  the  crude  enzyme  from  dogs  and  cats  lies 
between  pH  5-5  and  6-3  but  passes  into  the  alkaline  region  on  purifica¬ 
tion.  Further,  purification  of  the  enzyme  results  in  a  large  (100%) 
apparent  increase  in  the  yield,  despite  the  losses  which  necessarily 
attend  these  operations.  Gastric  lipase  resembles  pancreatic, 
but  differs  from  hepatic,  lipase  in  being  a  true  lipase,  i.e.,  in  hydrolys¬ 
ing  both  fats  and  esters  of  monohydrie  alcohols ;  it  appears  to  differ 
from  pancreatic  lipase  only  in  its  stereochemical  specificity. 

E.  S. 

Tryptic  Dig-estion  with  Low  Concentrations  of  Enzyme.  II. 

R.  Ehrenberg  ( Biochem .  Z.,  1924,  153,  362 — 371). — Further  evi¬ 
dence  is  brought  forward  in  support  of  the  author’s  view  that  part 
of  the  enzymic  activity  of  dialysates  obtained  from  trypsin- 
caseinogen  digests  is  due  to  a  substance  derived  from  the  caseinogen 
itself.  During  the  process  of  tryptic  hydrolysis  the  “  carrier  of 
enzymic  activity  ”  changes.  (Cf.  this  vol.,  i,  103.)  H.  D.  K. 

Activation  of  Pancreatic  Juice  by  Enterokinase.  T.  N. 

Seth  ( Biochem .  J.,  1924,  18,  1401 — 1416). — Enterokinase  is  a 
specialised  proteolytic  enzyme  which  acts  primarily  as  a  stimulus 
to  the  activation  of  trypsinogen  by  digesting  a  protective  colloidal 
substance  which  is  associated  with  trypsin  in  the  zymogen  state 
and  masks  the  characteristic  properties  of  trypsin.  After  initiation 
of  activation  by  enterokinase,  the  process  is  carried  to  completion 
almost  entirely  by  the  liberated  trypsin.  The  activation  of  tryp¬ 
sinogen  is,  therefore,  essentially  autocatalytic,  except  in  the  initial 
stages  of  the  interaction  between  trypsinogen  and  enterokinase. 

s.  s.  z. 

Proteolytic  Enzyme  in  the  Pods  of  Vida  Faba,  L.  P.  W. 

Danckwortt  and  E.  Pfau  (Arch.  Pharm.,  1924,  262,  449 — 452). — 
The  white  spongy  layer  of  the  inner  skin  of  the  pod  of  the  broad 
bean  contains  a  proteolytic  enzyme  and  a  peroxydase.  The  rest 
•of  the  pod  contains  some  proteolytic  enzyme,  but  both  it  and  the 
peroxydase  are  absent  from  the  seeds,  leaves,  and  stem  of  the 
plant.  Comparative  tests  were  made  on  (i)  the  corresponding  tissue 
in  the  pod  of  Phaseolus  vulgaris  (kidney  bean),  and  on  the  latex 
from  (ii)  Euphorbia  lathyris,  (iii)  E.  palustris,  (iv)  Chelidonium  majus, 
and  (v)  Papaver  rhoeas.  Peroxydase  was  present  in  all  these, 
whilst  (iii)  and  (iv)  contained  in  addition  a  proteolytic  enzyme,  and 
(iv)  had  an  oxydase  as  well. 

The  peroxydase  and  proteolytic  enzymes  can  be  separated  by 
selective  adsorption ;  alumina  takes  up  the  proteolytic  enzyme  and 
animal  charcoal  the  peroxydase.  W.  A.  S. 

Enzymes  of  Utricularia  vulgaris.  II.  Relative  Amounts 
of  Proteolytic  Enzymes  in  the  Bladders  and  in  the  Stem. 

A.  N.  Adowa  ( Biochem .  Z.,  1924,  153,  506 — 509). — An  extract  of 
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the  green  bladders  of  the  fully  developed  plant  is  about  as  active 
in  the  liquefaction  of  alkaline  gelatin  as  a  similar  extract  of  a  mixture 
of  the  red  and  blue  bladders,  and  is  far  more  active  than  an  extract 
of  the  stem.  Acid  gelatin  is  more  readily  digested  by  extracts  from 
the  various  portions  of  the  plant  than  is  alkaline  gelatin. 

H.  D.  K. 

Enzymes  of  the  Skin.  II.  J.  Wohlgemuth.  Distribution 
of  Enzymes  in  the  Skin.  The  Presence  of  a  Nucleotidase. 

E.  Klopstock  ( Biochem .  Z.,  1924,  153,  487 — 495). — To  the  list 
of  enzymes  previously  found  in  human  skin  must  be  added  trypsin 
(present  only  in  minute  quantity)  and  an  active  nucleotidase. 
The  last  is  present  in  largest  quantity  in  the  skin  of  the  sole  of  the 
foot  in  adults,  and  is  also  very  active  in  the  skin  of  suckling  infants. 
Diastase  is  fairly  evenly  distributed  in  the  skin  from  different 
parts  of  the  body,  but  lipase  and  phenolase  are  more  concentrated 
in  the  skin  of  the  genital  region.  H.  D.  K. 

Invertase  and  the  Second  Mode  of  Action  of  Hydrogen 
Ions.  H.  P.  Barendrecht  (Biochem.  Z.,  1924,  151,  363 — 370). — 
The  author’s  radiation  hypothesis  of  the  action  of  enzymes  (A., 
1920,  i,  102,  195)  is  supported  by  an  investigation  of  invertase 
in  relation  to  the  capacity  of  hydrogen  ions  and  substrate  to  share 
the  absorption  of  the  specific  radiation  of  the  enzyme.  J.  P. 

Biochemical  Transformation  of  as-Dichloroacetone  into 
Optically  Active  ay-Dichloropropan-p-ol.  H.  K.  Sen  ( Biochem . 
Z.,  1924,  151,  51 — 53). — Yeast  in  the  presence  of  sugar  reduces 
ay-dichloroacetone  to  laevorotatory  ay-dichloro propan- (3-ol  ([a]D 
-  8-7°).  J.  P. 

Phytochemical  Reduction  of  Methyl  a-Chloroethyl  Ketone. 

P.  Santomauro  ( Biochem .  Z.,  1924,  151,  48 — 50). — Despite  its 
toxic  nature,  methyl  a-chloroethyl  ketone  is  reduced  by  yeast  in 
the  presence  of  sugar  to  the  corresponding  laevorotatory  chlorobutyl 
alcohol  ( (3-hydro xy-y-chlorobutane).  J.  P. 

Influence  of  Acidity  on  the  Action  of  Yeast  Extracts  on 
Concentrated  Solutions  of  Dextrose.  R.  Kuhn  and  G.  E. 
von  Grundherr  ( Ber .,  1924,  57,  [B],  1852 — 1854). — The  differing 
results  obtained  by  previous  workers  on  the  synthesis  of  disaccharides 
from  dextrose  by  the  aid  of  yeast  extracts  may  probably  be  explained 
by  the  observation  that  with  varying  acidity  of  the  solution  two 
maxima  for  the  rate  of  loss  of  reducing  power  are  found.  It  appears 
therefore  that  the  process  is  governed  by  at  least  two  different 
enzymes  which  cause  the  formation  of  different  products.  This 
view  is  confirmed  by  the  discovery  of  a  yeast  extract  with  a  single 
optimal  acidity.  The  yields  of  disaccharide  vary  unusually  with 
different  yeasts  and  also  depend  greatly  on  the  concentration  of  the 
dextrose  solution;  at  pH  5,  the  synthesis  is  most  rapid  in  40% 
solution.  H.  W. 

Dried  Yeast.  II.  H.  von  Euler  and  G.  Westling  (Z.  physiol. 
Chem.,  1924, 140,  164 — 176). — A  comparison  has  been  made  between 
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the  actions  on  dried  and  fresh  yeast  of  certain  substances  which 
accelerate  or  inhibit  alcoholic  fermentation.  The  results  show  that 
the  inhibitory  action  of  phenol  is  much  smaller  with  dried  than  with 
living  yeast,  whilst  potassium  formate,  which  strongly  accelerates 
the  action  of  living  yeast,  produces  no  change  in  that  of  dried  yeast. 
The  formation  of  hexosephosphates  by  dried  yeast  is  inhibited 
by  inorganic  salts,  the  order  of  the  inhibitory  activity  being 
nh4f  >NaI>Na2S04.  Neither  the  increase  with  time  in  the 
fermentative  power  of  solutions  containing  dried  yeast  nor  the 
simultaneous  growth  of  yeast  in  such  solutions  is  proof  of  the 
regeneration  of  the  dried  preparation;  these  solutions  form  an 
extremely  favourable  medium  for  the  growth  of  yeast.  E.  S. 

Mechanism  of  Alcoholic  Fermentation.  A.  Lebedev  (Z. 
physiol.  Chem.,  1924,  141,  61 — 62). — Polemical  (cf.  Hayduck,  ibid., 
136,  106).  E.  S. 

Carbohydrate  and  Fat  Metabolism  of  Yeast.  II.  Influence 
of  Phosphates  on  the  Storage  of  Fat  and  Carbohydrate  in  the 
Cell.  I.  S.  Maclean  and  D.  Hoffert  ( Biochem .  J .,  1924,  18, 
1273 — 1278). — Yeast  incubated  in  a  4%  oxygenated  dextrose 
solution,  frequently  renewed,  in  the  presence  of  phosphate  shows 
an  increase  in  the  rate  of  formation  of  fat  from  the  sugar,  and  the 
total  amount  of  fat  formed  is  somewhat  higher  than  that  produced 
in  absence  of  phosphate.  When  lsevulose  is  substituted  for  dextrose 
the  rate  is  also  increased  and  the  total  amount  of  fat  formed  is 
almost  double  that  which  is  found  in  the  absence  of  phosphate. 
When  sodium  hexosephosphate  replaces  the  sugar  and  inorganic 
phosphate,  no  significant  change  in  the  formation  of  fat  is  observed. 

s.  s.  z. 

Mechanism  of  Alterations  in  the  Hydrogen-ion  Concen¬ 
tration  of  Bacterial  Cultures.  S.  Sierakovski  (Biochem.  Z., 
1924,  151,  15 — 26). — From  the  first  to  the  fourth  day  of  growth 
the  pn  of  most  bacterial  cultures  approximates  to  7-0  (6*8  to  7-6) 
irrespective  of  the  original  ps,  but  later  the  cultures  become  alkaline. 
Bacterial  growth  is  most  rapid  in  cultures  in  which  the  initial  pK 
is  near  that  to  which  the  particular  culture  tends  during  the  first 
few  days,  and  attains  greatest  luxuriance  in  acid  media,  becoming 
progressively  less  vigorous  in  neutral  and  alkaline  media,  although 
the  maximal  growth  is  .attained  more  quickly  in  alkaline  than  in 
acid  media.  The  mechanism  of  the  changes  in  pK  is  discussed.  The 
rate  of  development  of  alkalinity  is  directly  correlated  with  the  rate 
of  evolution  of  carbon  dioxide.  J.  P. 

Phosphorus  Metabolism  of  certain  Moulds,  particularly 
Aspergillus  niger.  R.  Schnucke  ( Biochem .  Z.,  1924,  153, 
372 — 423). — The  moulds  were  grown  in  artificial  culture  *  media, 
acid  potassium  phosphate  being  used  as  the  source  of  phosphorus, 
and  various  organic  and  inorganic  compounds  as  sources  of  nitrogen. 
The  uptake  of  phosphorus  by  Aspergillus  is  rapid  at  first,  and  the 
percentage  of  phosphorus  in  the  young  mycelium  is  high.  The 
uptake  rises  to  a  maximum,  which  is  maintained  for  a  time.  Then 
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inorganic  phosphorus  begins  to  be  excreted  by  the  fully  developed 
mould  and  the  percentage  content  of  phosphorus  eventually  falls 
to  a  low  value.  Phosphorus  uptake  and  percentage  of  this  element 
in  the  dried  mould  vary  with  conditions  of  growth.  With  a  large 
surface  exposed  to  air  and  with  ammonium  sulphate  in  the  medium 
there  is  increased  production  of  phosphorus-free  substances  and  the 
absolute  and  relative  phosphorus  content  of  the  growth  remains 
low.  Changes  in  the  phosphorus  concentration  in  the  medium 
scarcely  affect  the  phosphorus  content  of  the  mycelium,  in  spite  of 
the  influence  of  such  changes  on  the  amount  of  growth.  Phosphorus 
is  not  taken  up  specifically  for  spore  formation,  but  is  conveyed  to 
the  spores  from  the  quantity  already  present  in  the  rest  of  the  plant. 

Oidium  lactis,  Penicillium  W .II,  and  Dematium  pullulans  differ 
from  Aspergillus  in  that  there  is  no  excretion  of  phosphorus  by  the 
ageing  mycelium.  H.  D.  K. 

Acid  Formation  by  Aspergillus  niger.  K.  Bernhauer 
(Biochem.  Z.,  1924,  153,  517 — 521). — Gluconic  acid  is  produced 
during  the  fermentation  of  nutrient  sucrose  solutions  by  certain 
strains  of  this  mould,  giving  yields  as  high  as  70%.  Gluconic  acid 
does  not  appear  to  be  an  intermediate  substance  in  the  production 
of  citric  acid.  The  experimental  conditions  determine  whether 
gluconic  or  citric  acid  will  be  the  main  product.  It  is  possible  to 
influence  the  nature  of  the  products  formed  from  sugar  by  growing 
the  mould  for  a  preliminary  period  on  an  unusual  medium. 

H.  D.  K. 

Formation  of  Methyl  Ketones  during  the  Oxidative 
Degradation  of  Triglycerides  and  Fatty  Acids  by  Moulds 
with  Reference  to  the  Rancidity  of  Coconut  Oil.  I.  Signifi¬ 
cance  of  Methyl  Ketones  in  Butter  Rancidity.  II.  Occur¬ 
rence  and  Significance  of  Methyl  Ketones  as  Odoriferous 
Substances  in  Roquefort  Cheese.  M.  Starkle  ( Biochem .  Z., 
1924,  151,  371 — 415). — The  odour  of  rancid  coconut  oil  is  due  to 
methyl  ketones  formed  by  moulds  ( Penicillium  and  Aspergillus)  in 
the  presence  of  water  and  nitrogen,  the  occurrence  of  those 
ketones  already  found  by  Haller  and  Lassieur  (A.,  1910,  i, 
355,  808)  being  confirmed,  with  the  exception  of  methyl 
undecyl  ketone,  and  the  addition  of  methyl  amyl  ketone.  The 
ketones  are  regarded  as  intermediate  products  formed  from  the 
ammonium  salts  of  the  corresponding  higher  fatty  acids  or  fats, 
thus  from  hexoic,  heptoic,  octoic,  nonoic,  decoic,  and  dodecoic  acids, 
methyl  propyl,  methyl  butyl,  methyl  amyl,  methyl  hexyl,  methyl 
heptyl,  and  methyl  nonyl  ketones,  respectively,  are  derived.  In 
addition  to  methyl  ketone  rancidity,  coconut  oil  may  also  show  a 
rancidity  due  to  the  formation  of  aldehydes  from  oleic  acid.  The 
supposed  ester  rancidity  of  butter  is  really  due  to  the  formation  of 
ketones,  and  the  odour  of  ripe  Roquefort  cheese  is  likewise  ascribed 
to  methyl  ketones  and  not  to  butyric  esters.  J.  P. 

Use  of  Bacillus  coli  in  the  Detection  of  Tryptophan  and 
its  Application  to  the  Tubercle  Bacillus.  Mme.  and  E.  Woll- 
man  (Bull.  Soc.  Chim.  biol.,  1924,  6,  869 — 872). — Tryptophan,  in 
vol.  oxxvm.  i.  '  i 
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amounts  as  small  as  1  part  in  500,000  parts,  can  be  detected  by  the 
production  of  indole  by  Bacillus  coli,  after  24  hours’  incubation  in  a 
culture  medium  containing  potassium  dihydrogen  phosphate  and 
ammonium  lactate.  Tubercle  bacilli  grown  on  synthetic  media, 
containing  as  sources  of  nitrogen  only  asparagine  or  ammonium 
lactate,  showed,  after  acid  hydrolysis  or  trypsin  digestion,  the 
presence  of  tryptophan.  E.  M.  C. 

Metabolism  of  Acid -fast  Bacteria.  III.  Nutritional 
Needs  of  the  Bacillus  of  Avian  Tuberculosis  ;  Utilisation  of 
Simple  Chemical  Substances  for  its  Growth.  S.  Kondo 
(Biochem.  Z.,  1924,  153,  302 — 312). — Four  strains  were  examined. 
As  sole  source  of  carbon  in  a  synthetic  medium  containing  sodium 
chloride,  ammonium  sulphate,  magnesium  sulphate,  and  a  phosphate 
mixture  of  pH  7*1,  sodium  acetate  alone  gave  good  growth.  Salts 
of  propionic,  butyric,  oxalic,  succinic,  malic,  tartaric,  and  citric 
acids  were  not  utilised.  One  strain  only  was  able  to  utilise  lactic 
acid.  Methyl,  ethyl,  and  amyl  alcohols,  mannitol,  dextrose, 
lasvulose,  and  arabinose  gave  negative  results.  Glycerol  was 
variable.  As  sources  of  nitrogen,  ammonium  salts  and  nitrates 
were  satisfactory,  but  amino-acids  (glycine,  tZ-alanine,  aspartic 
acid,  leucine,  and  tyrosine)  were  not  utilised  unless  sodium  acetate 
was  added  as  a  second  source  of  carbon.  Urea  and  uric  acid  gave 
no  growth.  H.  D.  K. 

Comparative  Action  of  Bismuth  on  Staphylococcus, 
Streptococcus ,  and  Bacillus  coli.  P.  Lemay  and  L.  Jaloustre 
( Compt .  rend.,  1924,  179,  1441 — 1442). — Potassium  bismuth  tartrate 
and  sodium  bismuthate  were  added  to  the  cultures  giving  concentra¬ 
tions  of  1  /800,000  to  1  /2500  (expressed  as  Bi).  Staphylococcus  aureus 
is  destroyed  after  12  hours  by  a  concentration  of  1/400,000,  whilst 
the  other  two  bacteria  are  not  killed  within  48  hours  in  a  concentra¬ 
tion  of  1 /2500.  A.  E.  C. 

Bactericidal  Action  of  Tellurium- [3-diketones.  G.  T. 

Morgan,  E.  A.  Cooper,  and  F.  J.  Corby  ( J .  Soc.  Chem.  Ind.,  1924, 
43,  304—306). — The  tellurium- p-diketones  (T.,  1920,  117,  1456; 
1921,  119,  610;  1922,  121,  922;  1923,  123,  444;  A.,  1923,  i,  517; 
1924,  i,  493,  495,  496,  591,  1044)  are  powerful  germicides,  acting  in 
concentrations  as  low  as  1  in  1,000,000  to  1  in  20,000,000;  their 
action  is  most  marked  after  4  hours’  contact  with  the  organisms 
under  examination.  With  protozoa,  they  are  much  less  effective. 
The  number  and  distribution  of  alkyl  groups  in  the  molecule  largely 
affect  the  bactericidal  power,  the  maximum  activity  being  obtained 
when  two  methyl  groups  occupy  the  2  :  6  positions  respectively. 
Isomeric  differences  also  influence  this  property,  and  the  aromatic 
derivatives  are  of  much  the  same  order  of  activity  as  the  aliphatic. 
The  bactericidal  power  is  definitely  associated  with  the  tellurium- 
carbon  heterocyclic  ring,  and  the  presence  of  unsaturated  tellurium 
is  necessary  for  great  activity.  In  the  presence  of  serum,  this 
property  is  destroyed,  apparently  due  to  colloidal,  but  not  necessarily 
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to  protein  material,  whereas  their  activity  is  largely  retained  in 
urine.  The  compound  2  :  4-dimethylcycZotelluropentane-3  :  5-dione 
has  been  successfully  used  in  treating  cystitis  and  eye  infections. 

I.  E.  B. 

Bactericidal  Action  of  Quinones  and  Allied  Compounds. 

G.  T.  Morgan  and  E.  A.  Cooper  (J.  Soc.  Chem.  Ind.,  1924,  43,  352 — 
354). — The  high  germicidal  power  of  p-benzoquinone  is  probably 
due  to  its  property  of  dynamic  isomerism  and  to  the  presence  of 
nascent  peroxide  molecules  in  its  aqueous  solution ;  camphor- 
quinone,  which  is  fully  saturated  and  does  not  therefore  exhibit 
dynamic  isomerism,  is  comparatively  inactive.  The  introduction 
of  substituents  into  the  benzene  ring  generally  results  in  a  reduction 
in  germicidal  power  except  in  the  case  of  m-dichloroquinone,  the 
abnormally  high  bactericidal  power  of  which  must  be  due  to  a  specific 
action  of  the  halogen  in  overcoming  the  effect  of  diminished 
tautomerism.  Bromoanilic  acid  has  a  greater  germicidal  power 
than  chloroanilic  acid  and  the  sodium  salts  in  each  case  a  much 
smaller  power  than  the  free  acid. 

[With  A.  W.  Burt.] — The  compounds  tested  are  less  active  when 
examined  by  the  inhibitory  method,  and  the  inhibitory  power  of 
benzophenone  more  closely  approximates  to  that  of  its  homologues. 
This  is  due  to  the  fact  that  the  quinones  enter  into  chemical  reaction 
with  proteins,  with  the  formation  in  many  cases  of  red  coloured 
compounds,  the  colour  corresponding  in  intensity  with  the  bacteri¬ 
cidal  power  of  the  quinones,  so  that  high  concentrations  of  the 
quinones  are  necessary  for  disinfecting  purposes  in  the  presence  of 
organic  matter  and,  therefore,  these  substances  are  probably  useless 
as  internal  germicides.  A.  R.  P. 

Bio-assay  of  Pituitary  Extracts.  Action  of  the  Standard 
Infundibular  Powder  on  the  Secretion  of  Urine.  M.  I.  Smith 
and  W.  T.  McClosky  (J.  Pharm.  Exp.  Ther.,  1924,  24,  371 — 
389). — The  standard  desiccated  and  defatted  infundibular 
powder  suggested  by  the  authors  ( U.S .  Public  Health  Repts.,  1923, 
38,  493)  has  the  same  qualitative,  and  approximately  the  same 
quantitative  effect  on  renal  secretion  as  a  5%  acidified  aqueous 
extract  of  the  fresh  gland.  In  the  anaesthetised  rabbit,  pituitary 
extract  increases  urinary  flow  for  about  half  an  hour ;  this  is  often 
preceded  by  brief  urinary  suppression,  and  followed  by  a  more 
lasting  diminution.  In  the  non-ansesthetised  rabbit  and  man, 
pituitary  extract  acts  as  an  anti-diuretic.  H.  J.  C. 

Dialysis  of  the  Physiologically  Active  Constituents  of  the 
Infundibulum.  M.  I.  Smith  and  W.  T.  McClosky  ( J .  Pharm. 
Exp.  Ther.,  1924,  24,  391 — 403). — Dialysis  of  pituitary  solutions 
prepared  from  a  standard  desiccated  and  defatted  infundibular 
powder  (cf.  preceding  abstract)  through  collodion  membranes  of 
graded  permeability  showed  that  the  uterine  stimulating  constituent 
diffused  out  quantitatively  and  at  the  same  rapid  rate  as  the  pressor 
constituent.  From  measurements  of  the  urine  secreted  after 
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injection  of  the  dialysate  into  rabbits,  it  appears  that  the  constituent 
affecting  renal  secretion  also  diffuses  at  approximately  the  same 
rate.  The  results  support  Abel’s  view  of  the  chemical  identity  of 
the  active  constituents  of  the  infundibulum.  H.  J.  C. 

Intermediate  Carbohydrate  Metabolism  and  Insulin. 
Intermediate  Sugar  of  the  Liver  and  Musculature.  VI.  T. 

Brugsch  and  H.  Horsters  ( Biochem .  Z.,  1924,  151,  203 — 215). — 
The  intermediate  sugar  formed  in  muscle-  and  liver-tissue  of  rabbits 
on  simultaneous  administration  of  insulin  and  glucose  consists  to 
a  small  extent  of  hexosediphosphate,  and  in  large  part  of  poly¬ 
saccharides  which  yield  on  hydrolysis  lsevorotatory  compounds. 
The  formation  of  such  intermediate  sugars  under  the  influence  of 
insulin  is  supposed  to  differ  only  quantitatively  from  the  normal 
process  (cf.  also  Brugsch,  Benatt,  Horsters,  and  Katz,  ibid.,  147). 

J.  P. 

Effect  of  Insulin  and  Muscle -tissue  on  Dextrose  in  vitro. 

C.  Lundsgaard  and  S.  A.  HolbCll  (J.  Biol.  Chem.,  1924,  62, 
453 — 469). — Solutions  of  dextrose  were  treated  with  insulin  and  with 
mixtures  of  the  latter  with  blood  and  muscle-tissue,  dialysed  through 
collodion,  and  the  sugar  in  the  dialysate  was  determined  polar- 
imetrically  and  by  the  method  of  Hagedorn  and  Jensen  (A.,  1923,  ii, 
440).  Neither  insulin  alone  nor  with  the  addition  of  blood  caused 
any  change  in  the  rotatory  power  of  the  dextrose  ;  with  insulin  and 
muscle-tissue  there  was  observed  a  decrease  in  the  rotatory  power, 
which  could  be  accounted  for  by  a  change  in  the  equilibrium  between 
a-  and  p-glucose,  without  assuming  the  formation  of  y-glucose. 
The  muscle-tissue  loses  its  activity  after  2  hours.  In  all  experiments 
the  reducing  power  of  the  dextrose  remained  unaltered,  indicating 
that  neither  insulin  alone  nor  with  blood  or  muscle-tissue  is  able, 
in  vitro,  to  oxidise  dextrose  or  to  synthesise  it  into  glycogen. 

C.  R.  H. 

Physiological  Action  of  Insulin.  C.  Serono,  E.  Trocello, 
and  A.  Cruto  ( Rassegna  Clin.  Terajp.  Sci.  aff.,  1924,  23,  53 — 60; 
from  Chem.  Zentr.,  1924,  ii,  77 ;  cf.  A.,  1924,  i,  1150). — Experiments 
were  carried  out  to  determine  whether  the  action  of  insulin  is 
connected  with  the  physiological  effect  of  derivatives  of  ammonia. 
Choline  and  neurine  produce  inappreciable  changes  in  blood-sugar ; 
muscarine,  tetramethylammonium  chloride,  and  picrotoxin  cause 
hyperglycaemia.  Insulin  does  not  inhibit  the  action  in  vitro  of 
certain  enzymes  which  produce  dextrose.  The  action  of  insulin 
in  vitro  and  in  vivo  is  antagonised  by  total  pancreas  extract  and  by 
pancreatic  diastase.  Insulin,  however,  only  slightly  inhibits  the 
transformation  in  vitro  of  glycogen  into  dextrose  by  liver  or  pancreas 
extracts.  It  must  therefore  act  as  a  kinase  and  not  as  an  anti¬ 
enzyme.  Insulin  may  be  considered  as  the  antagonistic  hormone 
of  the  external  secretion  of  the  pancreas  and  of  the  digestive  fer¬ 
ments,  neutralising  any  excess  of  these  enzymes  in  the  portal  blood 
or  in  the  tissues  generally.  G.  W.  R. 
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Mechanism  of  the  Action  of  Insulin.  E.  Bissinger,  E.  J. 
Lesser,  and  K.  Zipf  {Klin.  Woch.,  1924,  2,  2233 — 2234;  from 
Ghem.  Zentr.,  1924,  ii,  77). — In  perfusion  experiments  insulin  does 
not  inhibit  the  formation  of  sugar  either  in  normal  or  pancreas- 
diabetic  livers  of  frogs,  nor  does  it  antagonise  the  effect  of  adrenaline 
on  sugar  formation  in  the  liver.  After  administration  of  insulin 
to  mice,  sugar  disappears  from  all  organs.  Fresh  formation  of 
glycogen  may  take  place  if  the  tissue  sugar  is  not  too  quickly 
oxidised.  G.  W.  R. 

Blood-sugar  Depressant  Action  of  Plant  Extracts  and 
Oxydases.  Detection  of  Enzymes  in  Insulin.  E.  Glaser  and 
L.  Wittner  ( Biochem .  Z .,  1924,  151,  279 — 295). — Using  Collip’s 
method,  blood-sugar  depressant  substances  may  be  extracted 
from  mushrooms  and  turnips,  whilst  the  acid  alcohol  extract  is 
inactive.  Peroxydase  from  horseradish,  tyrosinase  from  mush¬ 
rooms,  and  catalase  from  sheep’s  liver  all  depress  the  blood-sugar 
and  these  enzymes  are  present  in  the  extracts  obtained  from  plants 
by  Collip’s  procedure.  Peroxydase  or  oxydase  and  aldehydase 
can  be  demonstrated  in  insulin,  and  since  certain  oxydases  are 
known  to  inhibit  the  diastatic  hydrolysis  of  starch,  a  correlation 
between  insulin  and  oxidative  enzymes  is  suggested.  J.  P. 

Biochemical  Method  for  the  Determination  of  Vitamins. 

C.  A.  Sagastume  and  C.  E.  Spegazzini  {Anal.  Asoc.  Quim.  Argen¬ 
tina ,  1924, 12, 151 — 166). — The  authors  have  investigated  the  method 
of  Ganassini  for  the  determination  of  vitamins  (Funke,  “  Histoire 
et  consequences  pratiques  de  la  decouverte  des  vitamines,”  Paris, 
1924,  p.  16),  depending  on  their  effect  on  the  activity  of  yeasts. 
The  results  obtained  were  contradictory  and  it  is  concluded  that  the 
proposed  method  is  valueless  for  quantitative  purposes. 

G.  W.  B. 

Effect  of  Fermentation  on  the  Water-soluble  Vitamin 
Content  of  [Beer]  Wort.  H.  W.  Southgate  {Biochem.  J.,  1924, 
18,  1248 — 1251). — When  grown  in  beer  wort,  yeast  abstracts 
almost  quantitatively  vitamin-B  from  the  medium.  The  organism 
does  not  synthesise  this  vitamin  during  the  process,  but,  if  anything, 
actually  uses  up  some  of  the  principle  which  it  has  abstracted  from 
the  wort.  S.  S.  Z. 

Connexion  between  the  Water-soluble  Growth  Factors  and 
Activators  of  the  Degradation  of  Sugar.  A  Thermostable 
Biocatalyst  in  Yeast.  H.  von  Euler  and  O.  Swartz  {Z.  physiol. 
Chem.,  1924,  140,  146 — 163). — Experiments  are  being  made  to 
determine  whether  any  relationship  exists  between  the  various 
active  substances  (co-enzyme,  bios,  growth  factor,  vitamin-B) 
which  are  present  in  yeast  extracts.  Wildier’s  bios  (designated  Dm) 
has  been  found  to  possess  great  stability  towards  alkali  (pH  12)  at 
100°  and  surpasses  the  co-enzyme  in  this  respect ;  the  growth  factor 
(designated  Dr),  on  the  other  hand,  is  much  more  sensitive  to  alkali. 
Extracts  of  dried  yeast  and  of  barley  germ  contain  a  biocatalyst 
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which  accelerates  the  rate  of  fermentation  of  sucrose  by  living  yeast 
and  is  little  sensitive  to  alkalis  (pn  12)  at  100°.  It  is  provisionally 
designated  by  the  letter  z.  E.  S. 

Dynamic  Action  of  Ions  on  Growth  on  a  Vitamin-rich  Diet. 

R.  Tsukamoto  ( Biochem .  Z.,  1924,  151,  216 — 226). — In  very  young 
rats  on  a  vitamin-rich  diet  deficiency  of  salts  produces  but  a  slight 
diminution  in  the  rate  of  increase  of  body-weight.  Absence  of 
cell  salts  and  the  presence  of  sodium  chloride  likewise  had  little 
effect  in  young  animals,  but  in  older  animals  were  followed  by  loss 
of  weight.  The  rate  of  healing  of  injuries  to  bone  and  skin  is  not 
very  markedly  affected  by  salt  deficiency.  J.  P. 

Nitrogenous  Materials  of  Corn  Offal.  Comparative  Study 
of  their  Biological  Value  as  Factors  of  Existence,  Growth,  and 
Fertility.  L.  Raudoin,  J.  Alquier,  (Mlle.)  Asselin,  and 
(Mlle.)  Charles  ( Compt .  rend.,  1924,  179,  1342 — 1345). — Experi¬ 
ments  with  guinea-pigs  and  rats  show  that  although  various  kinds 
of  corn  offal  all  contain  about  15%  of  nitrogen  and  give  4-5  cals./g., 
yet  their  values  for  supporting  existence  differ  considerably;  a 
similar  variation  occurs  when  the  com  offal  serves  merely  as  the 
source  of  nitrogen  in  a  diet  of  starch,  calcium  lactate,  cellulose,  butter 
fat,  and  lemon  juice.  Casein  contains  a  factor  necessary  for  repro¬ 
duction  which  is  lacking  in  bran  or  gelatin.  P.  M.  H. 

Influence  of  the  Parents'  Diet  on  the  Young.  I.  Influence 
of  the  Father’s  Diet.  V.  Korenchevsky  and  M.  Carr  ( Biochem . 
J.,  1924,  18,  1308 — 1312). — If  the  diet  of  male  rats  is  deficient  in 
fat-soluble  factor  a  greater  percentage  of  matings  are  unproductive 
and  the  litters  begotten  by  such  fathers  are  weaker  than  those 
from  richly -fed  fathers.  The  weight  and  calcium  content  of  the 
skeletons  of  such  offspring  are  not  affected.  S.  S.  Z. 

Influence  of  the  Parents’  Diet  on  the  Young.  II.  Influence 
on  the  Young  of  an  Excessive  Amount  of  Fat-soluble  Factor 
and  Calcium  in  the  Mother’s  Diet  during  Pregnancy.  V. 

Korenchevsky  and  M.  Carr  ( Biochem .  J.,  1924, 18, 1313 — 1317). — 
Young  rats  are  less  susceptible  to  nutritional  disorders  and  rachitic 
changes  in  the  skeleton  induced  by  a  diet  deficient  in  the  fat-soluble 
factor,  if  the  mother  during  the  period  of  gestation  has  her  “  normal  ” 
diet  enriched  with  an  excess  of  this  vitamin.  The  administration 
of  extra  calcium  to  the  mother’s  diet  during  this  period  has  no  such 
influence  on  the  young  unless  the  “  normal  ”  diet  is  deficient  in  this 
element.  S.  S.  Z. 

Growth-promoting  and  Anti-rachitic  Value  of  Cod-liver 
Oil  when  Injected  Intraperitoneally.  K.  M.  Soames  ( Biochem . 
J.,  1924,  18,  1349 — 1353). — By  injecting  intraperitoneally  cod-liver 
oil  into  rats  protection  is  afforded  against  a  rickets-producing  diet. 
Improved  growth  and  calcification  are  also  obtained  on  a  diet 
deficient  in  the  fat-soluble  organic  factor  by  this  treatment. 

s.  s.  z. 
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Value  of  Egg-white  as  Sole  Source  of  Nitrogen  for  Young 
Growing  Rats.  M.  A.  Boas  ( Biochem .  J.,  1924,  18,  1322). — Rats 
fed  on  the  white  from  fresh  English  eggs  grew  normally  and  had 
good  coats,  whilst  rats  in  the  diet  of  which  a  commercial  preparation 
of  egg-white  (Chinese)  was  employed  ceased  to  grow  after  they  had 
received  the  diet  for  from  4  to  6  weeks  and  typical  symptoms  of 
loss  of  hair  etc.,  previously  described  by  the  author,  appeared. 

s.  s.  z. 

Brown  and  White  Bread  in  the  Diet  of  the  Rat.  G.  A.  Hart¬ 
well  ( Biochem .  J.,  1924,  18,  1323 — 1326). — The  rate  of  growth  of 
young  rats  on  a  diet  of  bread  (white  or  brown),  butter,  and  salt 
mixture  is  slow.  Male  rats  grow  more  rapidly  on  brown  bread 
than  on  white.  Female  rats  grow  equally  slowly  on  either  diet. 
With  both  diets  mothers  yield  litters  of  poor  weight  at  birth,  of 
which  only  a  few  are  weaned.  S.  S.  Z. 

Comparison  of  the  Values  of  Yeast  and  of  Orange  Juice 
with  those  of  Marmite  and  of  Decitrated  Lemon  Juice, 
respectively,  in  the  Calcification  of  the  Skeleton.  V.  Koren- 
chevsky  and  M.  Carr  ( Biochem .  J.,  1924,  18,  1319 — 1321). — The 
slight  increase  in  the  calcification  obtained  by  the  use  of  yeast 
instead  of  marmite  is  within  the  limits  of  the  usual  fluctuations 
observed.  Neither  orange  juice  nor  decitrated  lemon  juice  has  any 
definite  influence  on  calcification.  S.  S.  Z. 

Influence  of  Sunlight  on  the  Growth-promoting  and  Anti¬ 
rachitic  Properties  of  Cow’s  Milk.  E.  M.  Luce  [Biochem.  J., 
1924,  18,  1279 — 1288). — Sunlight  of  summer  intensity  in  England 
has  no  significant  effect  in  raising  the  growth-promoting  value  of 
cow’s  milk  when  the  diet  of  the  cow  is  deficient  in  fat-soluble 
vitamins.  The  degree  of  exposure  to  sunlight  appears,  however, 
to  have  a  small  effect  in  determining  the  anti- rachitic  value  of  milk. 

s.  s.  z. 

Effect  of  Irradiation  of  the  Environment  with  Ultra-violet 
Light  on  the  Growth  and  Calcification  of  Rats  Fed  on  a  Diet 
Deficient  in  Fat-soluble  Vitamins.  Part  Played  by  Irradiated 
Sawdust.  E.  M.  Hume  and  H.  H.  Smith  ( Biochem .  J.,  1924,  18, 
1334 — 1345). — Rats  kept  on  a  diet  deficient  in  fat-soluble  vitamins 
and  housed  in  previously  irradiated  glass  jars  containing  sawdust 
showed  growth  as  good  as  that  shown  by  directly  irradiated  animals. 
In  the  absence  of  sawdust,  this  growth  does  not  take  place.  When 
the  sawdust  is  replaced  by  a  piece  of  deal  board,  partial  growth 
takes  place.  The  degree  of  calcification  is  directly  proportional  to 
the  amount  of  growth.  S.  S.  Z. 

Effect  on  the  Growth  of  Rats  Receiving  a  Diet  Deficient  in 
Fat-soluble  Vitamins  of  Exposing  their  Environment  to  the 
Emanation  from  Radium  Bromide.  H.  Chick  and  M.  Tazelaar 
[Biochem.  J.,  1924,  18,  1346 — 1348). — Temporary  ionisation  of  the 
air  produced  by  emanation  from  radium  bromide  has  no  effect  in 
promoting  growth  of  rats  subsisting  on  a  diet  deficient  in  the  fat- 
soluble  vitamins.  S.  S.  Z. 
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Effect  of  Ultra-violet  Radiations  on  Accessory  Food 
Factors.  I.  Vitamin-A.  II.  Vitamin-!}.  III.  Vitamin-C. 
IV.  Vitamin-D.  J.  Spinka  ( Biochem .  Z.,  1924,  153,  197 — 241). 
— Vitamin-A  : — Butter  exposed  to  the  rays  of  a  mercury  quartz 
lamp  becomes  toxic  to  mice,  and  even  if  added  to  a  normal  diet 
will  bring  about  the  death  of  these  animals  in  about  8  days.  On  a 
diet  deficient  in  vitamin- A,  control  animals  live,  on  an  average, 
50  days.  Toxic  substances  aldehydic  and  ketonic  in  nature  may  be 
separated  from  the  irradiated  butter  by  steam  distillation.  In 
absence  of  air,  exposure  to  the  mercury  lamp  does  not  destroy  the 
A  factor  in  butter. 

Vitamin- B  : — This  factor,  defined  as  that  which  rapidly  relieves 
acute  symptoms  of  polyneuritis  in  pigeons  (but  does  not  cure  ali¬ 
mentary  dystrophy  nor  prevent  further  loss  in  weight),  is  not 
destroyed  when  its  neutral  or  weakly  acid  solution  is  subjected  to 
ultra-violet  radiation. 

Vitamin-C  : — Fresh  lemon  juice  containing  this  vitamin  does  not 
lose  its  anti-scorbutic  value  if  the  acid  solution  is  irradiated  by  the 
mercury  lamp,  even  in  presence  of  air.  If  the  solution,  in  presence 
of  air,  is  diluted,  or  rendered  less  acid,  it  loses  its  activity  on  irradi¬ 
ation.  This  is  doubtless  due  to  oxidation  either  by  the  air  or  by 
the  ozone  produced  during  the  exposure,  since  in  absence  of  air 
irradiation  of  the  same  diluted  or  partly  neutralised  juice  does  not 
bring  about  the  destruction  of  vitamin-C. 

Vitamin-/)  ; — This  factor  (which  is  taken  to  be  that  which  cures 
alimentary  dystrophy  in  pigeons  on  a  polyneuritic  diet)  is  remark¬ 
ably  resistant  to  irradiation,  not  only  in  presence  or  absence  of  air, 
but  even  if  exposed  to  ultra-violet  light  after  boiling  for  6  hours  in 
dilute  alkaline  solution.  H.  D.  K. 

Anti-rachitic  Properties  Imparted  to  Inert  Fluids  and  to 
Green  Vegetables  by  Ultra-violet  Irradiation.  A.  F.  Hess 
and  M.  Weinstock  ( J .  Biol.  Chem.,  1924,  62,  301 — 313;  cf.  Steen- 
bock  and  Black,  A.,  1924,  i,  1272). — Irradiation  with  ultra-violet 
light  was  found  to  confer  anti-rachitic  properties  on  cotton-seed 
and  linseed  oils,  wheat,  and  various  green  vegetables ;  in  the  case 
of  the  oils  these  properties  were  retained  during  20  days’  storage  in 
the  dark.  C.  R.  H. 

Dietary  Requirements  for  Reproduction.  III.  Existence 
of  Reproductive  Dietary  Complex  (Vitamin-/;)  in  Ethereal 
Extracts  of  Yellow  Corn  [Maize],  Wheat  Embryo,  and  Hemp- 
seed.  B.  Sure  (J.  Biol.  Chem.,  1924,  62,  371 — 396). — A  diet 
containing  50%  of  dried  skimmed  milk,  0*2%  of  ferric  citrate, 
and  the  ordinary  vitamins  is  sufficient  for  growth  but  not  for 
reproduction.  In  order  to  obtain  a  normal  reproductive  cycle 
such  a  diet  must  be  supplemented  with  an  increased  amount  of 
vitamin-/?  and  also  with  5%  of  an  ethereal  extract  of  yellow  maize, 
wheat  embryo,  or  hemp-seed,  or  with  cotton-seed  oil  or  olive  oil. 
The  extra  vitamin-/?  is  concerned  especially  with  the  function  of 
lactation ;  the  substance  contained  in  the  oils  appears  to  be  a  specific 
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reproductive  vitamin,  now  designated  vitamin-^.  The  conclusions 
of  Anderegg  (ibid.,  1924,  59,  587)  against  the  existence  of  such  a 
vitamin  are  criticised  on  the  ground  of  the  high  fat  content  of  his 
diets.  C.  R.  H. 

Anaerobic  Respiration  in  Plants.  C.  Neuberg  and  A. 
Gottschalk  ( Biochem .  Z.,  1924,  151,  167 — 168). — The  anaerobic 
formation  of  alcohol  in  a  sterile  pulp  of  peas  in  the  presence  of 
dextrose  proceeds  with  the  intermediate  formation  of  acetaldehyde. 

J.  P. 

Is  Carbon  Dioxide  a  Climatic  Factor  in  Plant  Growth? 

E.  Reinatj  ( Z.  Pflanz .  Dung.,  1924,  3A,  182 — 189). — After  review¬ 
ing  the  evidence  the  author  suggests  that  carbon  dioxide  is  a  climatic 
factor.  O.  0. 

Acidity  of  Plant  Sap  and  Methods  for  its  Determination. 

A.  Arland(Z.  Pflanz.  Diing.,  1924, 3A,  152 — 164). — Details  are  given 
for  trustworthy  determinations  of  pM  of  sap,  both  electrometric  - 
ally  and  colorimetrically.  O.  0. 

Diphenylamine  Reaction  in  Problems  of  Plant  Nutrition. 

H.  NiRLASandF.  Vogel  (Z.  Pflanz.  Diing.,  1924,  3A,  323 — 347). — 
The  results  of  the  diphenylamine  test  for  nitrate  in  the  tissue  of 
sappy  plants  are  shown  to  be  correlated  with  the  nitrogen  supply 
of  the  soil.  [Cf.  B.,  Mar.  6th.]  E.  M.  C. 

Incrustive  Substances  of  Plants.  V.  E.  Schmidt  and  G. 
Malyoth  (Ber.,  1924,  57,  [J5],  1834—1837 ;  cf.  A.,  1921,  i,  912  ;  1922, 
i,  206 ;  1923,  i,  274,  884).— Chlorine  dioxide  solutions  of  concen¬ 
tration  lower  than  0-3%  used  alternately  with  sodium  sulphite 
solution  (2%)  are  without  action  on  the  skeleton  substance  of 
plants.  Hydrolysis  of  the  cell  membrane  is  not  effected  by  hydro¬ 
chloric  acid  of  concentration  less  than  2 N  whether  the  acid  is  used 
alone  or  alternately  with  sodium  sulphite.  Since  the  concentration 
of  hydrochloric  acid  developed  in  the  reaction  with  chlorine  dioxide 
cannot  exceed  0-015%  the  validity  of  the  treatment  of  the  cell 
membranes  of  plants  with  N /5-chlorine  dioxide  and  2%  sodium 
sulphite  solution  alternately  is  fully  established.  The  behaviour  of 
galactose,  Isevulose,  and  the  skeleton  substance  of  Fagus  silvatica 
and  Picea  excelsa  is  described  in  detail.  H.  W. 

Asparagine  and  Urea.  D.  Prjanischnikov  (Biochem.  Z., 
1924,  150,  407 — 423). — In  the  plant,  asparagine  is  formed  in  the 
same  way,  and  serves  the  same  purpose,  as  urea  in  the  animal 
world.  Asparagine  formation  is  diminished  and  susceptibility  to 
the  toxic  action  of  ammonia  is  increased  in  plants  when  carbo¬ 
hydrates  are  lacking.  In  the  fungi,  possessing  no  power  of  syn¬ 
thesising  carbohydrates,  urea  may  be  formed.  The  ultimate  fate 
of  asparagine  in  the  plant  as  a  reserve  source  of  nitrogen  differs 
from  that  of  urea  in  the  animal,  but  the  essential  analogy  between 
the  two  holds.  J.  P. 


i.  214 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Absorption  of  Salts  by  Plants.  I.  Mutual  Influence  of 
Ions.  H.  Lundegardh  and  V.  Moravek  ( Biochem .  Z .,  1924, 
151,  296 — 309). — Various  cations  and  anions  in  concentrations 
ranging  from  0-01A7  to  0-0025/V  influence  the  rate  of  absorption 
of  potassium,  nitrate,  and  phosphate  by  plants.  The  action  in 
this  respect  of  the  cations  K‘,  Ca“,  Mn**,  AT**,  and  of  the  anions 
N03',  H2P04',  P04"'  is  ascribed  to  valency  and  lyotropy.  J.  P. 

R61e  of  Silica  in  Plant  Growth.  Its  Assimilation  and 
Physiological  Relation  to  Phosphoric  Acid.  D.  It.  Nanji  and 

W.  S.  Shaw  (J.  Soc.  Chem.  Ind.,  1925,  44,  1 — 6t). — Silica  occurs  in 
plant- tissues,  especially  in  the  leaves,  in  varying  amounts,  up  to 
80%  of  the  total  ash.  About  90%  of  the  total  silica  is  present  as 
free  silicic  acid,  in  which  form  it  can  be  extracted  with  sodium 
hydrogen  carbonate  solution.  A  certain  amount  occurs  in  a  form 
which  is  decomposable  by  acid  and  resists  the  action  of  sodium 
hydrogen  carbonate.  In  the  organic  condition  the  silicic  acid  is 
present  in  an  ester-like  combination  with  certain  carbohydrates, 
which  is  not  affected  either  by  sodium  hydrogen  carbonate  or  by 
hydrochloric  acid.  A  method  based  on  these  observations  is 
described,  by  means  of  which  the  amounts  of  silica  in  its  various 
forms  were  determined  in  several  samples  of  wheat  and  rice 
straw. 

In  order  to  test  the  validity  of  current  views  regarding  the 
relationship  between  phosphoric  acid  and  silica  in  plant  growth 
(cf.  Lemmermann  and  Wiessmann,  A.,  1922,  i,  1103),  deter¬ 
minations  of  the  amounts  of  organic  and  inorganic  phosphorus  were 
made  on  each  of  the  straws  in  which  the  silica  content  had  been 
determined.  The  results  show,  in  accordance  with  previous  work, 
that  when  there  is  an  abundant  supply  of  silica  in  the  absence  of 
phosphoric  acid,  the  former  is  capable  of  replacing  the  latter  with¬ 
out  any  detrimental  effect  on  growth.  Contrary  to  previous 
opinion,  it  appears  that  conditions  which  are  favourable  for  the 
assimilation  of  silica  may  be  unfavourable  for  that  of  phosphoric 
acid.  It  was  found  that,  on  an  average,  60 — 70%  of  the  total 
phosphoric  acid  is  in  inorganic  combination,  as  compared  with  90% 
in  the  case  of  silica.  W.  F.  F.  R. 

Colorimetric  Determination  of  Lycopin.  S.  J.  B.  Connell 
(j Biochem.  J.,  1924,  18,  1127 — 1128). — The  lycopin  is  determined 
in  a  Stanford  colorimeter  against  a  standard  solution  made  up  of 
potassium  dichromate  and  cobalt  sulphate  (free  from  nickel). 
The  error  is  less  than  1%.  S.  S.  Z. 

Hemicelluloses.  VI.  Fermentative  Fission  of  Salep 
Manna.  H.  Pringsheim  and  A.  Genin  (Z.  physiol.  Chem.,  1924, 
140,  299 — 304). — Salep  manna  is  hydrolysed  practically  quanti¬ 
tatively  to  mannose  by  malt  extracts.  Two  enzymes  evidently 
participate  in  the  reaction,  for  if  the  malt  extract  has  been  kept 
for  6  months  the  hydrolysis  stops  at  the  stage  of  a  mannobiose, 
Md  +  12’80  in  water.  This  forms  a  phenylhydrazone,  m.  p.  199°, 
from  which  the  disaccharose  can  be  recovered  in  a  crystalline  con¬ 
dition  by  treatment  with  benzaldehyde.  This  mannobiose  may  be 
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identical  with  that  obtained  synthetically  by  Bourquelot  and 
Herissey  (A.,  1920,  i,  291). 

The  optimum  acidity  for  the  action  of  cellobiase  (A.,  1924,  i, 
1144)  is  at  pB  6.  E.  S. 

Carbohydrate  Enzymes  of  some  Starch-free  Mono¬ 
cotyledons.  It.  E.  Chapman  ( Biochem .  J.,  1924, 18, 1388 — 1400). — 
The  mature  green  leaf  of  the  snowdrop  ( Galanthus  nivalis)  contains 
amylase,  dextrinase,  and  invertase  but  no  maltase  or  emulsin. 
That  of  the  onion  ( Allium  cepa)  contains  amylase,  maltase,  invert¬ 
ase,  and  emulsin,  but  no  dextrinase.  That  of  the  leek  ( Allium 
porrum)  contains  dextrinase,  maltase,  invertase,  and  emulsin,  but 
no  amylase.  That  of  the  dock  ( Rumex  obtusifolius )  contains  amylase, 
dextrinase,  maltase,  invertase,  and  emulsin.  It  is  suggested  that 
the  failure  of  the  snowdrop,  onion,  and  leek  to  form  starch  in  the 
mature  green  leaf  is  due  to  lack  of  the  necessary  enzymes. 

s.  s.  z. 

Constituents  of  the  Sap  of  the  Vine  (Vitis  vinifera,  L. ).  A. 

Wormall  ( Biochem .  J.,  1924,  18,  1187 — 1202). — The  sap  contains 
1-56  g.  of  solid  matter  per  litre;  one-third  of  this  is  inorganic  and 
the  remainder  organic.  The  latter  was  found  to  consist  mainly  of 
dextrose,  laevulose,  a  small  amount  of  sucrose,  and  oxalic,  tartaric, 
malic,  and  succinic  acids.  A  small  amount  of  an  acid,  m.  p.  161 — 
162°,  which  was  not  identified,  was  present.  The  mineral  salts 
found  were  chlorides,  sulphates,  nitrites,  nitrates,  silicates,  and  phos¬ 
phates  of  sodium,  potassium,  calcium,  iron,  magnesium,  and  to  a 
lesser  extent  manganese  and  aluminium.  A  trace  of  a  fat-like  sub¬ 
stance  was  isolated  which  may  be  a  mixture  of  neutral  fat  and 
free  fatty  acid.  A  small  amount  of  organic  nitrogen,  believed  to  be 
associated  with  the  enzymes  of  the  sap,  is  also  present.  Diastase, 
peroxydase,  and,  to  a  small  extent,  catalase  were  present,  and 
maltase,  invertase,  lipase,  protease,  glycerophosphatase,  and 
rennin  were  absent.  S.  S.  Z. 

A  Protein  from  the  Leaves  of  the  Alfalfa  Plant.  A  Protein 
from  the  Leaves  of  Zea  Mays.  A.  C.  Chibnall  and  L.  S.  Nolan 
(J.  Biol.  Chem.,  1924,  62,  173—178,  179— 181).— Cytoplasmic 
proteins  have  been  obtained  from  the  leaves  of  the  alfalfa  (lucerne) 
plant  and  of  Zea  Mays  the  properties  of  which  are  almost  identical 
with  those  of  spinacin  (A.,  1924,  i,  1272),  the  chief  characteristic 
being  the  ease  with  which  they  are  precipitated  from  their  solutions 
in  acid  by  small  amounts  of  salts.  C.  R.  H. 

Investigation  of  the  Phosphorus  Compounds  in  the  Fruit 
of  the  Walnut  ( Jug  Ians  regia).  J.  Bielecki  and  J.  Sztencel 
( Roczniki  Chemji,  1924,  4,  63—71). — Crushed  walnut  kernels  were 
extracted  first  with  ether,  then  with  alcohol,  and  the  presence  of 
lecithins  in  the  extracts  was  confirmed.  The  residue  was  extracted 
with  dilute  hydrochloric  acid  and  shown  to  contain  a  calcium- 
magnesium  salt  of  inositolpentaphosphoric  acid  which  yields 
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i -inositol  on  hydrolysis.  The  acid  forms  a  copper  salt, 
C6Hi206(P04Cu)6,8H20,  and  a  lead  salt,  C6H1206(P04Pb)5,3H20. 

G.  A.  R.  K. 

Acetic  Acid  as  a  Hydrolysis  Product  of  Pectin.  K.  Smolen¬ 
sk!  ( Roczniki  Chemji,  1924,  4,  72 — 74;  cf.  A.,  1924,  i,  16). — Both 
crude  and  purified  pectin  from  sugar  beet  yield  acetic  acid  on 
treatment  with  cold  alkali  or,  more  slowly,  with  dilute  mineral 
acids.  The  quantity  is  roughly  equivalent  to  half  the  alkali  required 
to  hydrolyse  the  two  ester  groups  present  in  the  pectin  complex. 
It  is  suggested  that  the  acid  probably  arises  from  the  hydrolysis 
of  an  acetoacetic  residue,  and  as  a  molecule  of  methyl  alcohol  is 
obtained  at  the  same  time,  this  may  occur  in  the  form  of  a  methyl 
ester  of  the  substituted  acetoacetic  acid ;  the  possible  connexion 
between  these  facts  and  the  occurrence  of  acetoacetic  acid  in  diabetic 
urine  is  discussed.  G.  A.  R.  K. 

Isolation  and  Identification  of  Quercetin  in  Apple  Peels. 

C.  E.  Sands  [J.  Agric.  Res.,  1924,  28,  1243 — 1246). — Quercetin  was 
obtained  by  prolonged  alcoholic  extraction  of  apple  peels  which 
had  previously  been  steam-distilled,  dried,  and  extracted  with  light 
petroleum  and  ether.  A.  G.  P. 

Chloride  Content  of  the  Leaf-tissue  Fluids  of  Egyptian  and 
Upland  Cotton.  J.  A.  Harris,  J.  V.  Lawrence,  and  Z.  W. 
Lawrence  (J.  Agric.  Res.,  1924,  28,  695—704;  cf.  A.,  1924,  i, 
815). — Analyses  of  numerous  samples  of  leaf-tissue  fluids  indicate 
that  the  Egyptian  variety,  Pima,  has  a  higher  chloride  content 
(28 — 189%)  than  the  Upland  varieties  Acala,  Meade,  and  Lone 
Star.  This  is  in  agreement  with  figures  showing  osmotic  pressure 
and  electrical  conductivity  recorded  in  the  former  paper.  A.  G.  P. 

Quantity  of  Chlorophyll  in  Marine  Algae.  V.  Lubimenko 
( Compt .  rend.,  1924,  179,  1073 — 1076). — The  chlorophyll  contents 
of  various  species  of  algae  from  the  Black  Sea  have  been  determined 
and  compared  with  those  of  land  plants  from  the  same  district 
by  a  spectrocolorimetric  method.  Whilst  the  fresh  leaves  of 
Ailanthus  glandulosa  contained  0-46%  and  those  of  Zostera  marina 
0*293%,  the  values  for  the  algae  investigated  were  0*008  to  0*069%. 
The  view  that  under  low  illumination  chlorophyll  may  be  partly 
replaced  by  phycoerythrin  is  opposed  by  the  facts  that  the  surface¬ 
dwelling  Laurentia  coronopus  has  the  lowest  amount  of  chlorophyll 
whilst  Phyllophora  rubens  (a  deep-water  form)  is  much  richer  in  the 
pigment.  Marine  algae  appear  to  be  able  to  utilise  luminous  energy 
better  than  land  plants.  A.  C. 

Toxicity  and  Nutritive  Value  of  Ammonium  Acetate  for 
the  Lower  Fungi.  D.  Bach  [Compt.  rend.,  1924,  179,  1085 — 
1087 ;  cf.  A.,  1924,  i,  353). — Ammonium  acetate  is  a  good  source  of 
nitrogen  for  Aspergillus  repens,  De  Bary,  in  a  medium  having 
pa  above  5*2 ;  but  below  this  value  the  medium  becomes  toxic. 
This  is  attributed,  not  to  hydrogen  ions,  but  to  undissociated 
acetic  acid.  To  obtain  good  results  in  media  of  ordinary  con¬ 
centration,  it  is  necessary  to  keep  within  certain  pK  limits,  which, 
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for  a  particular  organism,  can  only  be  stated  with  reference  to 
a  definite  medium.  The  ammonium  salts  of  formic,  propionic, 
and  butyric  acids  are  also  suitable  sources  of  nitrogen.  A.  C. 

Influence  of  Alkaline-earth  Salts  on  the  Heat  Coagulation 
of  Plant  Plasma.  VI.  H.  Kaho  ( Biochem .  Z.,  1924,  151,  102 — 
111)  . — For  calcium  salts  the  order  of  anions  in  promoting  heat 
coagulation  is  CNS>N03>Br>Cl>C2H302,  for  barium  salts 
CNS>Br>Cl,  for  strontium  salts  Br>N03>Cl,  and  for  magnesium 
salts  Br>N03>S04>Cl>C2H302,  the  concentration  being  molar 
in  each  case.  This  action  of  the  anions  runs  parallel  to  their  respec¬ 
tive  powers  of  penetrating  colloidal  material.  J.  P. 

Effect  of  Methyl  and  Ethyl  Alcohols  on  the  Growth  of 
Barley  Plants.  A.  N.  Puri  (Ann.  Bot.,  1924,  38,  745 — 752). — 
Ethyl  alcohol  is  more  toxic  to  barley  plants  than  is  methyl  alcohol. 
The  former  favours  the  growth  of  ear  shoots  at  the  expense  of 
leaves,  whilst  the  latter  has  the  reverse  effect.  The  resistance  of 
plants  to  ethyl  alcohol  increases  with  age.  O.  O. 

Chemical  Study  of  the  Development  of  the  Wheat  Grain. 
H.  E.  Woodman  and  F.  L.  Engledow  (J.  Agric.  Sci.,  1924,  14, 
563 — 586). — The  data  for  fresh  weight,  dry  matter,  and  water  content 
are  in  general  agreement  with  those  of  Brenchley  and  Hall  (J.  Agric. 
Sci.,  1908 — 1910,  3,  195).  The  percentage  of  protein  increased, 
whilst  the  non-protein  nitrogen  decreased  throughout  the  ripening 
period.  The  function  of  asparagine  in  the  nitrogen  metabolism  of 
plants  is  discussed.  It  is  supposed  that  the  nitrogen  for  protein 
synthesis  enters  the  wheat  kernel  as  asparagine  resulting  from  the 
degradation  of  leaf  proteins  and  that  ammonia  is  split  off  to  form 
the  starting  point  for  the  synthesis  of  amino-acids.  These  may 
be  formed  by  a  reversal  of  the  normal  deamination  process  whereby, 
for  example,  lactic  acid  and  ammonia  may  yield  alanine,  or  by  the 
addition  of  ammonia  to  unsaturated  organic  acids.  The  proteins 
appear  in  the  grain  during  ripening  in  the  following  order  :  proteins 
soluble  in  sodium  chloride  solution  (albumin,  globulin,  proteose), 
gliadin,  and,  finally,  glutenin.  A  critical  discussion  of  analytical 
methods  is  included.  G.  W.  R. 

Influence  of  Soil  Temperature  and  Moisture  on  the 
Chemical  Composition  of  Wheat  and  Maize.  S.  H.  Eckerson 
and  J.  G.  Dickson  ( Phytopathology ,  1923, 13,  50 — 51). — Wheat  seed¬ 
lings  grown  at  a  low  soil  temperature  are  high  in  available  carbo¬ 
hydrates  and  low  in  available  nitrogen ;  the  cell  walls  are  cellulosic 
even  in  the  early  stages  and  are  soon  impregnated  with  lignin.  At 
a  high  soil  temperature  the  reverse  is  the  case  as  regards  carbo¬ 
hydrates  and  nitrogen;  the  cell-walls  are  constituted  of  pectic 
materials,  cellulose  being  absent  until  photosynthesis  begins.  For 
maize  at  high  and  low  soil  temperature  the  composition  is  the 
reverse  of  that  for  wheat.  Chemical  Abstracts. 

Replacement  of  Protein  by  Urea  in  Rations  for  Milch 
Animals.  A.  Morgen,  C.  Windheuser,  and  E.  Ohlmer  ( Landw . 
V ersuchs-Stat.,  1924,  103,  1 — 40). — In  continuation  of  earlier  work 
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(cf.  A.,  1922,  i,  293),  experiments  have  been  made  on  the  yield  and 
quality  of  the  milk  of  sheep  and  goats  as  affected  by  the  addition 
of  urea  or  ammonium  acetate  to  a  basal  ration  either  rich  (ration  A) 
or  poor  (ration  B)  in  protein.  Urea  exerted  only  a  slight  favourable 
effect  in  a  few  cases  even  with  the  animals  on  ration  B,  whereas 
ammonium  acetate  increased  the  percentage  of  fat  and  of  total 
solids  in  the  milk  in  almost  every  case  when  fed  with  ration  B  and 
also  acted  favourably  in  about  half  the  cases  when  fed  with  ration  A. 
The  failure  of  urea  to  act  beneficially  on  the  yield  and  quality  of 
milk  when  added  to  a  diet  low  in  protein  is  not  in  agreement  with 
the  authors’  previous  experiments  on  the  replacement  of  protein 
by  urea  nor  with  results  obtained  by  other  workers.  It  is  thought 
that  the  somewhat  long  period  (3  weeks)  during  which  the  animals 
were  kept  on  ration  B  before  introducing  the  urea  may  have  affected 
the  activity  of  the  milk  glands  in  such  a  way  that  they  could  not 
respond  to  a  change  in  the  diet,  but  this  does  not  agree  with  the 
results  obtained  with  ammonium  acetate.  C.  T.  G. 

Conservation  and  Transformation  of  Nitrogen  in  Stable 
Manure.  G.  Sani  and  V.  Grilli  (Atti  R.  Accad.  Lincei,  1924, 
[v],  33,  ii,  250 — 253;  cf.  Boullanger,  A.,  1912,  ii,  381 ;  Boullanger 
and  Dugardin,  A.,  1912,  ii,  971). — Treatment  of  stable  manure  with 
flowers  of  sulphur,  either  alone  or,  better,  together  with  super¬ 
phosphate,  greatly  diminishes  the  proportion  of  nitrogen  lost  and 
increases  that  present  as  ammonia  and  nitric  acid.  T.  H.  P. 

Nitrification  of  Phosphorus  Nitride.  F.  E.  Allison  {J.  Agric. 
Res.,  1924,  28,  1117 — 1118). — The  addition  of  phosphorus  nitride 
to  soil  kept  under  conditions  suitable  for  nitrification  did  not  result 
in  any  significant  production  of  nitrates.  C.  T.  G. 

Decomposition  of  Urea  in  Soil.  F.  Littauer  (Z.  JPflanz. 
Diing.,  1924,  3A,  165 — 179). — Two  different  soils,  one  loam  and  the 
other  sandy,  show  markedly  different  effects  on  the  rate  of  decom¬ 
position  of  urea.  In  addition  to  the  soil  type,  temperature  and  soil 
moisture  influence  the  velocity  of  decomposition.  When  mixed 
with  the  loam,  urea  (approx.  5%)  was  completely  decomposed  at 
20°  in  10  days  and  at  0°  in  28  days.  In  the  sandy  soil  at  20°,  only 
65%  was  decomposed  in  10  days  and  at  0°  only  20%  in  28  days. 
The  decomposition  is  so  rapid  in  soils  rich  in  bacteria  that  the 
ammonia  produced  may  in  some  cases  injure  roots.  O.  O. 

Decomposition  of  Neutral  Salts  by  Colloids.  W.  Hummbl- 

chen  and  H.  Kappen  (Z.  Pflanz.  Diing.,  1924,  3A,  289 — 322). — 
Hydrated  manganese  dioxide  and  humic  acid,  prepared  from 
sugar,  decompose  neutral  salt  solutions  with  the  liberation  of  free 
acid.  The  action  is  similarly  affected  in  both  cases  by  time,  con¬ 
centration,  volume  of  solution,  amount  of  adsorbent,  dilution, 
temperature,  and  the  cation  of  the  neutral  salt.  The  decom¬ 
position  differs  from  ionic  exchange  in  permutites  in  being  unaffected 
by  subsequent  dilution,  in  increasing  with  increasing  temperature, 
and  in  the  relative  effects  of  different  cations.  Small  quantities 
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of  bases  are  completely  and  irreversibly  adsorbed;  with  larger 
amounts  the  adsorption  is  incomplete  and  partly  reversible,  and 
is  increased  by  the  addition  of  neutral  salts.  The  adsorption  of 
acids  is  reversible  and  unaffected  by  neutral  salts.  The  decomposi¬ 
tion  of  neutral  salts  by  manganese  dioxide  and  humic  acid  respect¬ 
ively,  differs  only  in  the  relative  effects  of  different  anions.  No 
decomposition  of  neutral  salts  by  silicic  acid  or  ferric  hydroxide 
can  be  detected  by  titration.  The  production  of  a  small  amount  of 
alkali  by  cupric  hydroxide  is  probably  due  to  the  displacement  of 
adsorbed  impurities.  The  decomposition  of  neutral  salts  is 
believed  to  depend  on  the  adsorption  of  hydroxyl  ions,  and  a  sub¬ 
sequent  chemical  combination  of  the  base.  E.  M.  C. 

Heat  of  Wetting-  of  Soil  Colloids.  M.  S.  Anderson  ( J .  Agric. 
Res.,  1924,  28,  927 — 935). — The  heat  of  wetting  of  a  number  of 
soils  and  of  colloidal  material  extracted  from  them  has  been  deter¬ 
mined,  and  it  is  shown  that  the  amount  of  heat  liberated  from 
different  soil  colloids  varies  widely.  Mineral  powders  ground  to  a 
degree  of  fineness  comparable  with  that  of  the  minerals  in  the  soil 
showed  no  significant  increase  of  temperature  on  wetting,  indicating 
that  the  heat  of  wetting  of  a  soil  is  almost  entirely  a  function  of  the 
colloidal  material  present.  Part  of  the  colloidal  material  of  soils 
is  exceedingly  difficult  to  isolate  and  this  “  unextractable  ”  colloid 
usually  has  a  lower  heat  of  wetting  than  the  more  easily  extracted 
portion.  It  is  further  shown  that  the  process  of  extraction  tends 
to  alter  the  heat  of  wetting  of  the  colloid.  In  spite  of  these  diffi¬ 
culties,  it  is  considered  that  a  fair  approximation  to  the  colloid 
content  may  be  obtained  from  the  ratio  of  the  heat  of  wetting 
of  a  soil  to  the  heat  of  wetting  of  a  sample  of  the  colloidal  material 
extracted  therefrom.  C.  T.  G. 

Electrical  Charge  on  a  Clay  Colloid  as  influenced  by 
Hydrogen-ion  Concentration  and  by  Different  Salts.  W.  C. 

Dayhuff  and  D.  R.  Hoagland  ( Soil  Sci.,  1924,  18,  401 — 408). — 
Cataphoresis  experiments  with  a  specially  purified  clay  colloid 
showed  that  the  charge  on  the  colloid  was  influenced  by  the  addition 
of  various  salts  and  by  the  hydrogen-ion  concentration.  Within 
the  range  pK  2-1 — 12-7  the  colloid  remained  negatively  charged. 
The  nature  and  concentrations  of  cations  present  very  largely 
governed  the  stability  of  the  clay  suspension.  Modified  explan¬ 
ations  of  the  deflocculating  action  of  alkaline  substances  are  pre¬ 
sented.  A.  G.  P. 

Role  of  the  Electro-negative  Ions  in  the  Reactions  between 
Soils  and  Electrolytes.  N.  M.  Comber  (Faraday  Soc.,  Dec.  9, 
1924.  Advance  Proof). — The  author  discusses  the  alleged 
adsorption  of  anions  from  solutions  by  soils.  It  is  concluded  that 
anions  are  only  removed  from  solution  when  there  are  present  in 
the  soil  available  cations  with  which  they  can  form  insoluble  com¬ 
pounds.  The  absorption  is  thus  an  ordinary  chemical  precipitation. 
The  bearing  of  membrane  equilibria  on  the  reactions  of  soils  with 
solutions  is  discussed.  On  account  of  the  membrane  effect  of  gels  of 
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the  soil  and  of  root  hairs,  it  is  probable  that  differences  in  the 
concentrations  of  the  different  ions  occur  between  the  cell  sap  of 
the  root  hairs  and  the  soil  solution.  The  hydrogen-ion  concen¬ 
tration  will  be  greater  within  the  root  hair  than  in  the  soil  solution 
whilst  the  reverse  will  hold  in  the  case  of  the  anions.  The  relative 
non-diffusibility  of  the  aluminium  ion  may  be  a  contributory  cause 
of  its  toxicity.  G.  W.  R. 

Relation  between  the  pa  Value,  the  Lime  Requirement,  and 
the  Thiocyanate  Colour  of  Soils.  S.  J.  Saint  (Faraday  Soc., 
Dec.  9,  1924.  Advance  Proof). — The  correlation  between  the  pK 
value,  thiocyanate  colour  by  the  Comber  test  (J.  Agric.  Sci.,  1920, 
10,  420)  and  the  Hutchinson-McLennan  lime  requirement  (A., 
1914,  ii,  784)  is  only  approximate.  Comparing  heavy  soils  among 
themselves  a  fairly  good  correlation  is  shown  between  these  three 
characters.  A  similar  correlation  is  shown  when  light  soils  are 
compared  among  themselves.  The  effect  of  organic  matter  is  to 
increase  the  Hutchinson-McLennan  value  and  to  decrease  the 
thiocyanate  colour.  Differences  in  the  thiocyanate  coloration  of 
soils  may  be  caused  by  differences  in  the  amounts  of  soluble  iron 
and  aluminium  present.  G.  W.  R. 

Significance  of  the  Hydrogen-ion  Concentration  for  Micro¬ 
organisms  and  their  Activity  in  the  Soil.  A.  Rippel  (Z. 
Pflanz.  Diing.,  1924,  3A,  221—227). — A  review  of  the  literature 
leads  to  the  conclusion  that  many  microbiological  changes  can 
take  place  over  a  wide  range  of  pK  on  account  of  either  the  adapt¬ 
ability  of  the  organisms  or  the  existence  of  different  species,  which 
produce  the  same  changes  at  different  reactions.  E.  M.  C. 

Filtration  and  Other  Errors  in  the  Determination  of  the 
Hydrogen-ion  Concentration  of  Soils.  W.  R.  G.  Atkins  (Sci. 
Proc.  Roy.  Dublin  Soc.,  1924, 17,  341 — 347). — The  clear  soil  extract 
is  best  prepared  by  centrifuging,  for  the  biological  production  of 
carbon  dioxide  may  result  if  the  subsidence  method  is  used,  and 
filtration  may  introduce  serious  errors.  Ordinary  filter-paper,  and 
even  acid-treated  paper,  may  adsorb  important  amounts  of  acid. 
Washing  an  acid -treated  paper  does  not  diminish  this  power,  and 
the  fibres  of  such  a  paper  act  as  if  of  a  pH  of  4-8,  and  those  of  an 
untreated  paper  as  of  a  pu  of  7-0 — 7-6.  A  large  first  filtrate 
(160  c.c.)  should  be  discarded  and  a  paper  suitable  to  the  soil  used 
to  minimise  error  from  this  source.  Indicators  of  the  Clark-Lubs 
series  are  satisfactory  and  should  be  used  in  their  half -transformed 
condition.  Bromocresol-green  should,  however,  be  substituted  for 
methyl -red.  Alcohol  as  a  solvent  should  be  avoided  owing  to  its 
liability  to  undergo  oxidation,  producing  traces  of  acetic  acid. 

D.  G.  H. 

Determination  of  the  Hydrogen-ion  Concentration  of  the 
Soil.  R.  M.  Barnette,  D.  J.  Hissink,  and  J.  van  der  Spek 
(Rec.  trav.  chim.,  1924,  43,  434 — 446). — Experimental  factors  affect 
the  determination  of  the  hydrogen-ion  concentration  of  soil  sus¬ 
pensions;  agitation  of  the  solution  and  relatively  rapid  rate  of 
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passing  hydrogen  through  the  suspension  are  recommended.  Deter¬ 
minations  carried  out  with  filtrates  show  wide  variations  and 
cannot  be  duplicated  with  such  accuracy  as  in  the  case  of  suspen¬ 
sions  ;  moreover,  filtrates  are  always  less  acid  than  the  correspond¬ 
ing  suspensions.  Equilibrium  with  regard  to  hydrogen-ion  con¬ 
centration  varies  with  the  soil-water  ratio ;  the  thicker  suspensions 
yield  more  constant  values  and  are  considered  to  approach  more 
nearly  the  natural  conditions  of  the  soil.  The  theory  of  an  electrical 
double  layer  around  the  adsorbing  particles  of  clay  and  humus, 
which  retains  the  adsorbed  anions  in  its  inner  layer  whilst  the 
cations  are  fixed  in  the  outer,  previously  put  forward  by  the  authors 
is  now  amplified.  A  soil  suspension  may  contain  particles  the  size 
of  which  varies  over  a  wide  range;  some  of  these  give  rise  to 
hydrogen  ions  which  may  exist  in  true  solution  or  adsorbed  on  the 
surface  of  other  particles.  Such  a  system  would  give  rise  to  a 
series  of  potential  differences.  The  general  conclusion  is  reached 
that  the  soil  acids  act  as  weak  acids  and  that  only  a  small  part  of 
the  adsorbed  hydrogen  ions  is  concerned  in  the  double  layer 
phenomena.  H.  J.  E. 

Nature  and  Significance  of  Soil  Acidity.  H.  Kappen 
( Z .  Pflanz.  Diing.,  1924,  3A,  209 — 218). — The  progressive  removal 
of  bases  and  decomposition  of  zeolitic  soil  silicates  gives  rise  to 
(1)  “  hydrolytic  acidity,”  with  adverse  effects  on  plants  and  micro¬ 
organisms  caused  primarily  by  calcium  shortage,  (2)  “  exchange 
acidity,”  believed  to  be  due  to  the  direct  exchange  of  aluminium 
ions,  (3)  “  neutral  salt  decomposition  ”  (cf.  this  vol.,  i,  218)  in 
the  case  only  of  humus  soils,  and,  finally,  (4)  the  presence  in 
uncultivated  soils  of  water-soluble  acids  and  acid  salts. 

E.  M.  C. 

Nature  and  Significance  of  Soil  Acidity.  A.  Densch  (Z. 
Pflanz.  Diing.,  1924,  3A,  218 — 221). — The  importance  of  soil  acidity 
is  frequently  over-estimated,  and  the  bad  effect  of  a  calcium 
carbonate  deficiency  is  shown  primarily  in  the  physical  state  of 
the  soil.  E.  M.  C. 

Determination  and  Nature  of  the  Acidity  of  Moor  Soils. 

T.  Arnd  ( Z .  Pflanz.  Diing.,  1924,  3A,  227 — 235). — Moor  soils, 
treated  with  increasing  amounts  of  calcium  carbonate,  showed 
increasing  ammonification  and  denitrification  up  to  the  point  of 
complete  neutralisation,  when  nitrification  began  to  appear.  Their 
acidity,  determined  by  the  Tacke-Siiehting  method,  is  believed  to 
be  due  to  the  dissociation  of  true  acids,  of  which  a  portion  is 
adsorbed  by  the  humus  colloids,  and  not  to  the  phenomena  of 
“  exchange  ”  or  “  hydrolytic  ”  acidity.  E.  M.  C. 

Relation  between  the  ‘ 4  Absolute  Air  Capacity  ’  ’  and  Degree 
of  Acidity  of  Forest  Soils.  K.  Kvapil  and  A.  NIsmec  ( Compt . 
rend.,  1924,  179,  1283 — 1284). — The  “  absolute  air  capacity  ”  of  a 
soil  is  defined  as  the  percentage  volume  of  pores  in  a  soil  which 
remain  filled  with  air  when  the  soil  is  saturated  with  water.  In 
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plantations  of  conifers  this  capacity  is  lower  than  in  those  of 
deciduous  trees  and  diminishes  as  the  acidity  of  the  soil  increases. 

T.  H.  P. 

Electrical  Determination  of  Soil  Alkali.  A.  F.  Joseph, 

F.  J.  Martin,  and  J.  S.  Hancock  ( Cairo  J.  Sci.,  1924,  12,  141 — 

143). — Beam  and  Freak’s  conductometric  method  (A.,  1914,  ii,  828) 
for  distinguishing  between  calcium  sulphate  and  harmful  alkalis  in 
the  soil  is  untrustworthy.  Chemical  Abstracts. 

Base  Exchange  in  Relation  to  the  Problem  of  Soil  Acidity. 

G.  W.  Robinson  and  R.  Williams  (Faraday  Soc.,  Dec.  9,  1924. 

Advance  Proof). — The  authors  discuss  the  problem  of  soil  acidity 
from  the  point  of  view  of  recent  work  on  base  exchange.  From 
studies  on  base  exchange  in  soils  of  North  Wales,  it  is  concluded 
that  an  appreciable  degree  of  unsaturation  is  not  necessarily  incon¬ 
sistent  with  fertility.  The  positive  factor  concerned  in  the  need 
for  liming  may  be  the  availability  of  the  soil  calcium,  of  which  the 
Hissink  method  for  the  determination  of  exchangeable  bases  may 
give  some  indication.  The  use  of  dilute  carbonic  acid  in  the 
determination  of  the  availability  of  calcium  in  soils  is  suggested. 
The  topographical  distribution  of  soil  acidity  is  discussed.  Open- 
textured  soils  in  upland  situations  are  most  likely  to  become 
unsaturated  and  acid,  whilst  the  soils  of  valley  bottoms  are  less 
likely  to  develop  unsaturation.  G.  W.  R. 

Base  Exchange  in  Rothamsted  Soils.  H.  J.  Page  and  W. 
Williams  (Faraday  Soc.,  Dec.  9,  1924.  Advance  Proof). — The 
results  of  studies  on  the  content  of  exchangeable  bases  in  the  soils 
of  the  Broadbalk  experimental  field  at  Rothamsted  lend  support 
to  the  views  of  Hissink  (A.,  1923,  i,  992)  on  base  exchange.  The 
amount  and  distribution  of  exchangeable  bases  in  the  soils  are  in 
close  relationship  with  their  known  manurial  treatment.  On  the 
assumption  that  soils  which  have  long  contained  an  excess  of 
calcium  carbonate  have  reached  a  state  of  equilibrium,  the  total 
amount  of  exchangeable  bases  present  can  be  correlated  with  the 
amount  of  clay  and  very  fine  silt  present.  Measurements  of  pu 
show  that  the  reaction  of  the  soil  can  be  correlated  with  its  state 
of  saturation  with  basic  cations.  The  complex  alumino -silicic  and 
humic  acids  of  soils  are  not  necessarily  completely  neutralised 
even  when  excess  of  calcium  carbonate  is  present.  Complete 
neutralisation  could  only  be  expected  with  a  marked  alkaline 
reaction  of  the  equilibrium  solution.  The  presence  of  adsorbed 
hydrogen  ions  in  soils  introduces  an  error  in  the  determination  of 
exchangeable  bases  in  the  presence  of  calcium  carbonate.  It  is 
suggested  that  the  amount  of  carbon  dioxide  given  off  when  a  soil 
is  treated  with  sodium  chloride  solution  in  the  presence  of  excess 
of  calcium  carbonate  might  be  used  as  a  measure  of  the  degree  of 
unsaturation.  G.  W.  R. 

Base  Exchange  in  Soils.  D.  J.  Hissink  (Faraday  Soc.,  Dec.  9, 
1924.  Advance  Proof;  cf.  A.,  1923,  i,  992). — Theories  of  base 
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exchange  and  the  results  obtained  with  Dutch  soils  by  the  author’s 
method  for  the  determination  of  exchangeable  bases  are  considered. 
The  determination  of  the  degree  of  unsaturation  of  soils  is  dis¬ 
cussed.  Electrometric  titration  is  useless  on  account  of  the  fact 
that  the  acids  present  in  soils  are  very  weak.  Conductometric 
titration  is,  however,  admissible.  It  has  been  found  that  in 
titrations  with  barium  hydroxide  solution  the  conductivity  is 
proportional  to  the  amount  of  barium  hydroxide  in  solution.  A 
modification  of  the  conductometric  method  is  therefore  suggested, 
in  which  the  same  weight  of  soil  is  allowed  to  attain  equilibrium 
with  varying  amounts  of  0-lAT-barium  hydroxide  solution.  The 
excess  of  barium  hydroxide  is  determined  by  titration,  using 
phenolphthalein  as  indicator.  By  plotting  the  original  amount  of 
barium  hydroxide  used  against  the  amount  remaining  in  solution, 
curves  are  obtained,  from  which  it  is  possible  by  extrapolation  to 
obtain  the  amount  of  barium  hydroxide  required  for  neutralisation 
of  the  free  soil  acids.  In  Dutch  soils,  even  in  the  presence  of  excess 
of  calcium  carbonate,  the  percentage  saturation  does  not  exceed  55. 

G.  W.  R. 

Chemico-physical  Influences  of  Quicklime  and  Calcium 
Carbonate  on  Mineral  Soils.  E.  Ramann  ( Soil  Sci.,  1924,  18, 
387 — 400). — A  summary  is  given  of  results  of  experimental  work 
to  be  recorded  in  detail  elsewhere.  The  adsorption  of  commonly 
occurring  substances  by  finely-divided  quartz  (0-002  mm.  diameter) 
and  the  flocculation  of  suspensions  is  discussed.  The  process  of 
base  exchange  was  examined  with  the  aid  of  artificial  permutites 
and  the  effect  of  acid-reacting  substances  on  this  change  is  con¬ 
sidered.  In  the  light  of  these  summarised  results,  the  effects  of 
quicklime  and  calcium  carbonate  on  soils  and  the  practice  of  marling 
receive  considerable  explanation.  A.  G.  P. 

Conversion  of  Quicklime  into  Calcium  Carbonate  in  Soils. 

E.  Blanck  and  W.  Lohmann  ( Z .  Pflanz.  Diing.,  1924,  3A,  91 — 
110). — In  loams  and  sandy  soils  lime  was  converted  quantitatively 
into  calcium  carbonate.  The  process  occupied  a  considerable  time 
and  the  rate  of  conversion  depended  primarily  on  the  moisture 
content  of  the  soil.  The  proportion  of  lime  added  did  not  affect 
the  velocity  of  the  action,  which  was,  however,  accelerated  by 
frequent  mixing  of  the  soil.  A.  G.  P. 

Determination  of  the  Different  Forms  of  Manganese  Present 
in  Arable  Soil.  G.  Bertrand  (Bull.  Soc.  chim.,  1924,  [iv], 
35,  1522 — 1527). — The  importance  of  manganese  in  plant  physiology 
has  induced  the  investigations  of  methods  of  determining  the 
different  forms  in  which  manganese  is  present  in  the  soil,  with  a 
view  to  the  accurate  comparison  of  soils  in  respect  of  their  man¬ 
ganese  content.  Manganese  is  present  in  soils  :  (1)  as  carbonate 
or  phosphate,  determined  by  extracting  a  dried  sample  of  the  soil 
with  1%  acetic  acid.  The  filtered  solution  is  evaporated  and  the 
residue  calcined.  The  residue  is  then  dissolved  in  hydrochloric 
acid,  converted  into  sulphate,  dissolved  in  dilute  nitric  acid,  and 
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the  manganese  determined  colorimetricaUy  (A.,  1911,  ii,  542); 
(2)  in  more  or  less  complex  organic  form  with  vegetable  debris  or 
humic  substances,  determined  by  extracting  the  soil  residue  from  (1) 
with  dilute  ammonia  until  the  extract  has  only  a  straw  colour. 
The  filtrates  are  evaporated  to  dryness,  calcined,  and  the  residue 
treated  as  in  (1) ;  (3)  as  oxide,  usually  the  larger  proportion,  which 
is  less  readily  assimilated  by  plants,  and  is  determined  by  calcining 
the  residue  from  extractions  (1)  and  (2),  evaporating  the  calcined 
residue  with  hydrochloric  acid,  extracting  repeatedly  with  water, 
and  evaporating  with  sulphuric  acid  until  fumes  are  produced ; 
the  manganese  is  determined  colorimetrically  as  before;  (4)  as 
insoluble  silicates.  The  manganese  in  this  form  is  found  indirectly 
from  the  total  manganese,  which  is  determined  colorimetrically 
after  converting  it  into  sulphate.  The  distribution  of  manganese 
varies  with  the  depth  of  the  soil.  R.  B. 

Determination  o£  Ammoniacal  Nitrogen  in  Soils.  W. 

McLean  and  G.  W.  Robinson  (J.  Agric.  Sci.,  1924,  14,  548 — 554). 
— The  method  is  an  adaptation  of  the  method  of  Hissink  (A.,  1923, 
i,  992)  for  the  determination  of  adsorbed  bases  in  the  soil.  Good 
agreement  is  shown  with  the  Matthews  aeration  method.  The 
amount  of  ammoniacal  nitrogen  in  any  soil  appears  to  be  definite 
and  not  governed  by  the  method  of  determination  used.  [Cf.  B., 
1925,  20.]  G.  W.  R. 

Determination  of  Ammonia  in  Soils.  H.  J.  Harper  ( Soil 
Sci.,  1924,  18,  409 — 417). — The  sieved  sample  is  extracted  with 
ten  times  its  weight  of  10%  potassium  chloride  solution  (20%  for 
neutral  or  alkaline  soils).  The  ammonia  in  the  extract  is  deter¬ 
mined  by  distillation  with  magnesium  oxide  and  subsequent  ness- 
lerisation  or  titration  according  to  the  quantity  present. 

A.  G.  P. 

Determination  of  Sulphur  in  Soil.  M.  I.  Wolkoff  ( Soil  Sci., 
1924,  18,  371 — 377). — A  mixture  of  soil,  magnesium  powder,  and 
sodium  peroxide  is  ignited  in  a  Parr  ignition  bomb.  The  residue 
is  extracted  with  water  and  evaporated  with  hydrochloric  acid  to 
remove  silica.  After  solution  in  acid,  the  sulphate  is  precipitated, 
without  the  previous  removal  of  iron  and  alumina,  as  barium 
sulphate,  which  is  filtered  after  24  hours  on  a  Gooch  crucible. 

A.  G.  P. 

Mechanical  Composition  Curves  of  Soils,  Clays,  and  other 
Granular  Substances.  G.  W.  Robinson  ( J .  Agric.  Sci.,  1924, 
14,  626 — 633;  cf.  A.,  1922,  ii,  888). — A  study  of  the  mechanical 
composition  curves  of  typical  soils,  clays,  and  other  granular  sub¬ 
stances.  The  curves  are  smooth  and,  normally,  of  a  sigmoid  type. 
[Cf.  B.,  1925,  19.]  G.  W.  R. 
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Action  of  Iodine  in  Chloroform  Solution  on  some  Ethylenic 
Hydrocarbons.  J.  Boeseken  and  J.  S.  P.  Blumberger  ( Rec . 
trav.  chim.,  1925,  44,  96 — 98). — Iodine  in  chloroform  solution 
slowly  adds  on  to  the  ethylenic  linking  of  an  unsaturated  hydro¬ 
carbon.  The  reaction  is  of  the  second  order;  the  initial  velocity 
is  greater  with  an  iodine  solution  which  has  been  prepared  for  some 
days.  Iodine  acts  on  chloroform,  and  it  is  suggested  that  iodine 
chloride  is  formed  and  behaves  catalytically.  Prom  a  comparison 
of  the  rates  of  iodination  of  styrene,  a-phenyl-Aa-,  -A*3-,  and  -Av- 
butenes,  allylbenzene,  and  stilbene  (which  is  not  attacked),  it  is 
concluded  that  the  immediate  neighbourhood  of  the  benzene 
nucleus  causes  a  retardation,  which  is  somewhat  counteracted  by 
substitution  of  an  w-hydrogen  atom  by  an  aliphatic  group.  F.  M.  H. 

Polymerisation.  X.  Action  of  certain  Silicates  on  Un¬ 
saturated  Compounds.  S.  W.  Lebedev  and  E.  P  Filonenko 
( Ber 1925,  58,  [B],  163 — 168). — Unsymmetrical  di-  and  tri- 
substituted  derivatives  of  ethylene  undergo  polymerisation  when 
preserved  for  longer  or  shorter  periods  in  contact  with  Florida 
earth  (cf.  Gurvitsch,  A.,  1915,  i,  933),  whereas. mono-,  symmetrical 
di-,  and  tetra-substituted  derivatives  do  not  behave  in  this  manner. 
Depoly  merisation  of  the  polymerised  products  can  be  effected 
frequently  by  the  use  of  Florida  earth  at  a  higher  temperature ;  the 
process  usually  proceeds  smoothly,  but  is  sometimes  complicated 
by  the  formation  of  substances  isomeric  with  the  original  material 
or  containing  a  greater  or  smaller  proportion  of  carbon. 

The  Florida  earth  (Si02,  55-28%;  Al203+Fe203,  21-05%; 

CaO+MgO,  4-29%  ;  K20+Na20, 1-89%  ;  H20, 17-88%)  is  activated 
by  being  heated  at  275 — 325°  until  the  loss  of  water  is  12 — 12-3% ; 
more  strongly  heated  products  are  less  active  or  inactive.  Its 
activity  is  controlled  by  its  ability  to  become  moistened  when 
treated  with  gaseous  isobutylene.  Polymerisation  is  observed  when 
the  following  substances  remain  in  contact  with  25 — 100%  of  their 
weight  of  Florida  earth :  [3-methyl-Aa-propene ;  (3-methyl-Aa- 
butene ;  os-diphenylethylene ;  (3<5-dimethyl-Aa-pentene ;  p -methyl - 
Aar-  butadiene ;  Py  -  dimethyl  -  Aar  -  butadiene ;  pe- dimethyl-Aco  - 
hexadiene ;  p-methyl-A^-butene ;  p8-dimethyl-A£-pentene ;  pc-di- 
methyl-A^-hexadiene.  Polymerisation  is  not  observed  with 
ethylene,  bromoethylene,*  propylene,  y-methyl-Aa-butene,  Aae- 
hexadiene,*  A^-butadiene,*  AP-butene,  stilbene,*  ethyl  einnamate,* 
Py-dimethyl-A^-butene,  p-methyl-A^-butadiene,*  y-methyl-Aa- 
butinene,*  yy-dimethyl-Aa-butinene,*  and  pyrrole* ;  a  tendency 
towards  polymerisation  is  noticed  with  the  substances  marked  with 
an  asterisk.  H.  W. 

True  Acetylenic  Compounds  from  Mixed  Magnesium 
Derivatives  of  Acetylene.  M.  Lespieau  ( Compt .  rend.,  1924, 
179,  1606 — 1607). — Contrary  to  the  views  of  Zalkind  and  Iocitsch, 
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the  author  considers  the  formation  of  true  acetylenic  compounds  to 
be  frequently  due  to  reaction  with  the  dimagnesium  derivatives  of 
acetylene.  Three  instances  in  favour  of  this  are  given.  (I)  The 
product  formed  when  acetylene  is  passed  into  an  ethereal  solution 
of  magnesium  ethyl  bromide  (until  the  lower  layer  no  longer 
increases)  reacts  with  1  mol.  of  chloroacetaldehyde  to  1  mol.  of 
dissolved  magnesium  to  form  a  substance  consisting  mainly  of  the 
glycol,  CH2C1-CH(0H)-C:C*CH(0H)-CH2C1  (cf.  A.,  1922,  i,  103). 
If  half  the  quantity  of  chloroacetaldehyde  is  used,  the  same  glycol  is 
obtained  together  with  the  alcohol,  CH:C*CH(0H),CH2C1,  b.  p. 
60°/12  mm.,  d 21 1-171,  n  1-475.  Under  similar  conditions,  dichloro- 
propaldehyde  yields  the  alcohol,  CH:C-CH(0H)-CHC1-CH2C1,  b.  p. 
91°/12  mm.,  d23  1-306,  n23  1-500.  (II)  Chloromethyl  ether,  acting 
on  a  solution  in  which  dipropargyl  has  been  kept  in  contact  with 
more  than  2  mols.  of  magnesium  ethyl  bromide,  yields  the  dimethyl 
ether  of  a  glycol  having  8  carbon  atoms,  together  with  the  ether 
CH:C*[CH2]2*C:C*CH2*OMe.  (Ill)  In  the  action  of  magnesium 
pentamethylene  bromide  on  a^-dibromopropylene  (A.,  1924,  i,  702), 
one  of  the  chief  products,  CH3*[CH2]B*CHBr.‘CH2,  cannot  be  attributed 
to  the  monomagnesium  derivative,  as  the  latter  ought  to  yield 
CH2Br-[CH2]5-CBr:CH2.  A.  C. 

Polymerisation  Phenomena  under  the  Simultaneous  Action 
of  Aluminium  Oxide  and  Metallic  Iron  at  High  Temperatures 
and  Pressures.  W.  Ipatiev  and  N.  Kijukwin  (Ber.,  1925,  58, 
[B],  4 — 12). — Ethyl  alcohol,  when  heated  in  an  iron  tube  in  the 
presence  of  aluminium  oxide  at  530 — 540°  under  a  maximal  pressure 
of  240 — 260  atm.,  is  transformed  into  a  mixture  of  hydrocarbons 
and  oxygenated  compounds.  The  former  substances,  which 
consist  mainly  of  polymethylenes  but  contain  also  hexane  and 
hexene,  are  produced  by  polymerisation  of  primarily  formed 
ethylene  under  the  influence  of  aluminium  oxide.  The  oxygenated 
compounds  include  acetaldehyde,  acetone,  isopropyl  alcohol,  methyl 
ethyl  ketone,  methylethylcarbinol,  and,  probably,  acetal.  Their 
formation  is  attributable  to  catalytic  decomposition  of  ethyl 
alcohol  at  the  iron  surface,  with  production  of  acetaldehyde  and 
subsequent  polymerisation  of  the  latter  under  the  influence  of 
aluminium  oxide.  The  primary  products  of  the  latter  change 
appear  most  probably  to  be  acetoin  (which  is  readily  reduced  to 
methyl  ethyl  ketone  and  methylethylcarbinol)  and  ethyl  acetate, 
which  is  transformed  into  acetic  acid  and  thence  into  acetone, 
carbon  dioxide,  and  water.  The  presence  of  carbon  monoxide  to 
only  a  small  extent  in  the  gaseous  products  of  the  change  renders  it 
unlikely  that  aldol,  which  is  convertible  at  high  temperatures  into 
carbon  monoxide  and  isopropyl  alcohol,  plays  an  important  part 
in  the  change.  H.  W. 

Walden  Inversion.  XI.  Substitution  by  Halog-en  of  the 
Hydroxyl  Group  of  Secondary  Octyl  Alcohols.  A.  McKenzie 
and  T.  M.  A.  Tudhope  ( J .  Biol.  Chem.,  1924,  62,  551 — 556;  cf. 
Levene  and  Mikeska,  A.,  1924,  i,  940). — The  action  of  thionyl 
chloride  on  l-sec. -octyl  alcohol  gives  d-^-chloro-octane,  [a]$  +33-7°; 
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with  thionyl  bromide  and  d-sec. -octyl  alcohol,  a  partly  racemised 
product  having  [a]D  — 26-1°  was  obtained.  The  racemisation 
accompanying  the  change  is  therefore  in  the  first  case  less  and  in  the 
second  more  than  that  which  attends  the  substitution  of  hydroxyl 
by  halogen  by  means  of  the  halogen  acids  (cf .  Pickard  and  Kenyon, 
T.,  1911,  99,  45).  The  action  of  silver  acetate  on  d-P-chloro- 
octane  gave  a  partly  racemised  laevorotatory  octyl  acetate. 

C.  R.  H. 

Unsaturated  Reduction  Products  of  the  Sugars  and  their 
Transformations.  IX.  Anhydride  of  a  Disaccharide  from 
8-Hydroxy-S-acetylbutyl  Alcohol.  M.  Bergman n,  A.  Mieke- 

ley,  and  F.  Stather  (Ber.,  192£,  58,  [B],  82 — 85;  cf.  A.,  1923,  i, 
1053 ;  1924,  i,  5), — The  conversion  of  S-hydroxy-8-acetylbutyl 

alcohol  into  the  non-reducing  disaccharide  anhydride, 

^6Hi0O<q>C6H10O, 

when  its  aqueous  solution  is  evaporated  to  dryness  is  due  to  the 
presence  of  an  unstable  acid  which  is  somewhat  volatile  with  steam. 
Its  effect  is  nullified  by  neutralisation  or  by  esterification  with 
diazomethane.  It  appears  to  be  destroyed  by  contact  with  animal 
charcoal,  porous  clay,  or  alkali  hydroxide.  The  conversion  of  the 
alcohol  into  the  disaccharide  anhydride  is  a  balanced  action  which 
is  catalysed  also  by  hydrochloric  acid.  The  reverse  change  can 
be  effected  by  0-01  A- hydrochloric  acid.  H.  W. 

Production  of  Glycerol  by  Fermentation.  Y.  Tomoda  (J . 
Fac.  Eng.  Tokyo,  1924,  15,  193 — 205). — Certain  of  the  conditions 
necessary  for  the  production  of  glycerol  by  the  fermentation  of 
sugar  mashes  are  studied.  Yeasts  previously  cultured  give  the  best 
results,  sake  and  wine  yeasts  being  the  most  satisfactory,  whilst 
soya  bean  yeast  is  decidedly  inferior.  The  kind  of  sugar  mash 
used  is,  in  general,  immaterial,  but  yeast  nutrient  (e.g.,  ammonium 
sulphate)  is  added  to  mashes  deficient  in  it.  The  sugar  mash 
obtained  from  potatoes  does  not  give  satisfactory  results.  The 
effect  of  the  addition  to  the  fermentation  medium  of  various  solid 
salts  has  been  investigated.  Sodium  hydrogen  carbonate  has  but  little 
effect  even  when  added  in  quantity  sufficient  to  form  a  saturated 
solution.  Alkalis  (e.g.,  sodium  carbonate),  however,  interfere,  but, 
if  added  in  small  portions,  7%  of  sodium  carbonate  may  be  used 
without  stopping  the  fermentation,  contrary  to  the  statement  of 
Eoff,  Linder,  and  Beyer  (J.  Ind.  Eng.  Chem.,  1919, 11,  843).  This  is 
probably  due  to  the  conversion  of  the  carbonate  into  innocuous 
hydrogen  carbonate  by  the  carbon  dioxide  evolved  during  the 
fermentation.  The  hydrogen-ion  concentration  of  the  medium 
appears  to  be  a  deciding  factor.  The  addition  of  sodium  sulphite 
stimulates  the  production  of  glycerol  (cf.  Schweizer,  A.,  1919,  i, 
239;  1920,  i,  757;  Connstein  and  Liidecke,  A.,  1919,  i,  463 ;  Neuberg 
and  Reinfurth,  A.,  1920,  i,  207),  but  retards  the  rate  of  the  reaction. 
The  addition  of  sodium  hydrogen  sulphite  to  the  sulphite  mash 
during  the  fermentation  in  quantities  sufficient  to  keep  the  amount 
of  free  sulphite  constant  has  a  beneficial  effect  on  the  production 
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of  glycerol,  the  yield  of  which  reaches  39%  of  the  sugar  fermented, 
under  these  conditions.  L.  F.  H. 

Syntheses  with  0(3-Dichlorodiethyl  Ether.  L.  H.  Cretcher 
and  W.  H.  Pittenger  ( J .  Amer.  Chem.  Soc.,  1925,  47,  163 — 166). — 
The  following  compounds  have  been  prepared  from  di-  [i-chloroethyl 
ether  by  treatment  with  the  requisite  alkoxide,  primary  base,  or 
sodium  salt  of  an  organic  acid  in  the  presence  of  diethylamine  : 
$-chloroethyl  $-methoxy  ethyl  ether ,  b.  p.  169°/744  mm.,  d\\  1-0562; 
di-$-methoxy ethyl  ether,  b.  p.  161-5°/736  mm.,  dl£  0-9514;  di-$- 
ethoxyethyl  ether,  b.  p.  187°/735  mm.,  d\l  0-9149;  di- fi-propoxyelhyl, 
ether,  b.  p.  219°/737  mm.,  d\l  0-8877 ;  di-^-butoxyethyl  ether,  b.  p. 
250 — 252°/741  mm.,  d\ [5  0-8847;  4t--p-tolylmorpholine,  m.  p.  167°; 
4-0-naphthylmorpholine,  m.  p.  239°;  $-chloroethyl  {i-benzoxy ethyl 
ether,  b.  p.  191°/25  mm.,  d™  1-1841;  di-Q-benzoxy ethyl  ether,  b.  p. 
279—281°/24  mm.,  d\l  1-1701.  G.  S.  W. 

Preparation  of  (3-Chloropropionic  Acid.  S.  G.  Powell 
(J.  Amer.  Chem.  Soc.,  1924,  46,  2879). — P-Chloropropionic  acid, 
b.  p.  127°/35  mm.,  is  obtained  in  56%  of  the  theoretical  yield  by  the 
gradual  addition  of  trimethylene  chlorohydrin  to  concentrated  nitric 
acid.  After  warming  on  the  water-bath,  the  solution  is  diluted  with 
water  and  extracted  with  ether.  R.  B. 

Optimum  Conditions  for  the  Preparation  of  n -Valeric 
Acid  from  Magnesium  Butyl  Bromide  and  Carbon  Dioxide. 

H.  Gilman  and  H.  H.  Parker  ( J .  Amer.  Chem.  Soc.,  1924,  46, 
2816 — 2823). — w-Valeric  acid  is  obtained  in  78%  yield  at  0°  from 
carbon  dioxide  and  0-2  mol.  of  magnesium  w-butyl  bromide  in  150 — 
300  c.c.  of  ether.  No  increased  yield  is  obtained  at  lower  or  at 
higher  temperatures  (cf.  Bodroux,  A.,  1904,  i,  276)  and  with  increased 
concentration  the  yield  decreases.  The  yield  of  n- valeric  acid  is 
practically  independent  of  pressures  up  to  3  cm.  of  mercury,  but 
decreased  when  the  velocity  of  admission  of  the  carbon  dioxide 
increased  above  500  c.c. /min.  The  quantity  of  carbon  dioxide  above 
45  litres  (per  0-2  mol.  of  Grignard  reagent)  did  not  influence  the 
yield,  but  with  30  litres  or  less  a  decrease  in  yield  was  observed. 
Similarly,  an  increased  rate  of  admission  shortened  the  time  of  re¬ 
action,  or  tended  to  increase  the  yield.  Refluxing  after  addition  of 
the  carbon  dioxide  did  not  affect  the  yield,  and  the  method  of  addition 
of  carbon  dioxide  was  also  practically  without  influence.  Spraying 
the  magnesium  butyl  bromide  into  an  atmosphere  of  carbon  dioxide 
gave  a  slight  improvement  in  yield,  but  much  improved  yields  were 
obtained  by  this  procedure  in  the  preparation  of  pyrrole-2-carboxylic 
acid  from  magnesium  pyrryl  bromide  and  carbon  dioxide  (cf .  Oddo, 
A.,  1909,  i,  672),  probably  owing  to  the  decreased  extent  of  side 
reactions  between  the  R-C02MgX  compound  and  excess  of  Grignard 
reagent  (cf.  Grignard,  A.,  1904,  i,  213).  Even  under  the  optimum 
conditions,  the  preparation  of  n- valeric  acid  is  accompanied  by  the 
formation  of  small  amounts  of  w-octane,  w-butyl  alcohol,  %-butyl 
w- valerate,  and  tri-w-butylcarbinol.  Benzoic  acid  was  similarly 
obtained  from  magnesium  phenyl  bromide  in  72%  yield;  from  the 
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corresponding  iodide,  the  yield  was  only  32 — 35%.  cyctoHexane- 
carboxylic  acid  was  obtained  in  68%  yield,  but  magnesium  cyclo¬ 
hexyl  bromide  and  sulphur  dioxide  gave  cycfohexanesulphinic  acid 
in  only  28%  yield,  owing  to  oxidation  to  the  sulphonic  acid.  It.  B. 

Isolation  of  Lignoceric  Acid  from  Arachis  Oil.  A.  Heid- 

TJSCHKA  and  C.  Pyriki  ( Pharm .  Zentr.,  1925,  66,  1 — 3). — Arachis  oil 
is  saponified,  the  soap  decomposed  with  boiling  dilute  hydrochloric 
acid,  and  the  fatty  acids  obtained  are  washed  with  water.  The 
acids  are  freed  from  palmitic  and  stearic  acids  by  recrystallising 
twice  from  96%  alcohol,  the  resulting  mixture  of  lignoceric  and 
arachic  acids  having  m.  p.  71 — 72°  and  mol.  wt.  342.  Further 
repeated  recrystallising  from  alcohol,  or  from  acetone  with  a  final 
crystallisation  from  alcohol  (the  quicker  method),  raised  the  mol.  wt. 
to  367 — 369,  but  failed  to  raise  the  m.  p.  above  77-5°  (corr.). 
Elementary  analysis  and  mol.  wt.  agree  with  Kreilling’s  formula, 
C24H4802,  but  the  m.  p.  found  by  Kreilling  (81°)  appears  to  be  too 
high.  Methods  of  separating  lignoceric  from  arachidic  acid  through 
its  salts  were  unsatisfactory  owing  to  the  small  differences  in  their 
solubility.  W.  T.  K.  B. 

Heterogeneous  Catalysis.  II.  Hydrogenation  of  Marine 
Oils.  A.  S.  Richardson,  C.  A.  Knuth,  and  C.  H.  Milligan 
( Ind .  Eng.  Chem.,  1925, 17, 80 — 83). — When  whale  oil  or  menhaden  oil 
is  hydrogenated  in  the  presence  of  a  nickel  catalyst  the  first  stage  is 
a  conversion  of  the  more  highly  unsaturated  acids  into  less  un¬ 
saturated  acids  without  the  formation  of  substantial  quantities  of 
completely  saturated  acids.  At  an  iodine  value  of  84  nearly  all  the 
acids  with  more  than  two  double  bonds  have  disappeared  and  an 
abrupt  change  occurs.  Below  this  point  further  hydrogenation 
results  in  the  conversion  of  C20  and  C22  acids  containing  two  double 
bonds  into  corresponding  acids  with  one  double  bond  and  in  the 
formation  of  saturated  acids.  M.  B.  D. 

Steric  Series.  V.  Transformation  of  d-Lactic  Acid  into 
1-Alanine.  K.  Freudenberg  and  O.  Huber  (Ber.,  1925,  58, 
[B],  148 — 150). — Ethyl  d-p-toluenesulphonoxypropionate,  b.  p. 
158— 160°/2  mm.,  a’758  +53-5°,  +60-7°  (i=l)  (cf.  Freudenberg 

and  Rhino,  A.,  1924,  i,  1173),  is  converted  by  alcoholic  ammonia 
into  p-toluenesulphonoxypropionamide,  ammonium  p-toluene- 
sulphonate,  and  partly  racemised  a-aminopropionamide  p-toluene- 
sulphonate,  [a].,78  -f-3*22°  (homogeneous  1-a -aminopropionamide 
ip-toluenesul'pTwnate,  prepared  from  natural  Z(-f-)-alanine,  has  m.  p. 
162°,  [«]»  -J-5-ll°  in  water).  The  transformation  is  therefore 

accompanied  by  a  Walden  inversion. 

The  suggestion  that  glyceraldehyde  is  an  intermediate  product 
of  the  conversion  of  dextrose  into  Z(-f-)-lactic  acid  (Freudenberg 
and  Brauns,  A.,  1922,  i,  623)  appears  untenable,  since  it  involves 
the  assumption  that  the  (3  and  e  carbon  atoms  of  the  carbohydrate 
pass  through  an  inactive  oxo  stage  from  which  an  asymmetric 
group  with  reversed  configuration  is  subsequently  derived. 

H.  W. 
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Unusual  Type  of  Fatty  Compound  in  a  Product  of  Animal 
Origin  [Caseinogen].  S.  Kon  and  C.  Funk  ( Biochem .  J.,  1924, 
18,  1238 — 1239). — The  compound  is  obtained  by  extracting  case¬ 
inogen  with  boiling  alcohol,  from  which  it  separates  on  cooling 
(yield  about  1*5%).  It  melts  at  55 — 55-5°  after  repeated  crystal¬ 
lisation  from  ether  and  ethyl  acetate  and  solidifies  at  44*5°.  The 
product  is  entirely  neutral.  On  saponification,  it  yields  only  a 
fatty  acid,  m.  p.  57-5 — 58°,  solidifying  at  55-5°,  in  slightly  higher 
yield  than  the  original  substance.  The  substance  is  possibly  the 
anhydride  of  a  hydro xystearic  acid.  S.  S.  Z. 

Dissociation  Constants  of  Dibasic  Carboxylic  Acids  and 
the  Normal  Potential  of  the  Quinhydrone  Electrode  in 
Absolute  Methyl  Alcohol.  L.  Ebert  ( Ber .,  1925,  58,  [ B ],  175 — 
184). — The  value,  724-4  millivolts,  has  been  determined  for  the 
oxidation-reduction  potential  of  the  quinhydrone  electrode  in 
absolute  methyl  alcohol  at  18°.  The  value,  602  millivolts,  is  deter¬ 
mined  for  the  normal  potential  of  the  quinhydrone  electrode 
towards  the  3ilf -calomel  electrode.  The  dissociation  constants  of 
suberic,  succinic,  tartaric,  and  fumaric  acids  have  been  measured. 
The  greater  differences  between  the  first  and  second  dissociation 
constants  observed  in  methyl-alcoholic  as  compared  with  aqueous 
solution  receive  a  satisfactory  explanation  on  the  basis  of  Bjerrum’s 
theory  (A.,  1923,  i,  1059).  Within  the  limits  of  mathematical 
accuracy,  the  distances  of  the  carboxyl  groups  from  one  another 
are  in  agreement  with  the  probable  lengths  of  the  molecules  as 
deduced  from  Rontgen-ray  measurements  of  diamond  and  Lang¬ 
muir’s  capillary-chemical  measurements.  H.  W. 

a-Ketopimelic  Acid  and  a-Ketosuberic  Acid  and  their 
Behaviour  towards  Concentrated  Sulphuric  Acid.  F. 

Adickes  (Ber.,  1925,  58,  [B],  211 — 216). — Ethyl  oxaloadipate, 
which  is  slowly  transformed  by  semicarbazide  hydrochloride  into 
a  substance,  C13H1906N3,  m.  p.  158 — 159°  (decomp.)  after  softening 
at  154°,  is  converted  by  boiling  hydrochloric  acid  partly  into  oxalic 
and  adipic  acids  and  partly  into  a -ketopimelic  acid,  m.  p.  93 — 
94°  after  softening  at  90°  [ semicarbazone ,  m.  p.  196 — 197°  or  194°, 
according  to  rapid  or  slow  heating;  oxime,  m.  p.  142°  (decomp.); 
phenylhydrazone,  m.  p.  143 — 144°  (decomp.) ;  2  :  4 -dinitrophenyl- 
hydrazone,  m.  p.  190 — 191°  (decomp.)].  Elimination  of  carbon 
dioxide  under  the  influence  of  concentrated  sulphuric  acid  occurs 
only  to  the  extent  of  about  5%  of  that  theoretically  possible. 
When  decomposed  by  heat,  the  acid  gives  approximately  molecular 
quantities  of  carbon  dioxide  and  water  and  very  little  carbon 
monoxide,  but  the  formation  of  the  expected  cycZohexane-1  :  2- 
dione  could  not  be  established.  In  a  similar  manner,  ethyl  a-oxalo- 
pimelate  is  hydrolysed  by  hydrochloric  acid  to  oxalic,  pimelic, 
and  a-ketosuberic  acids.  The  latter  substance,  m.  p.  123 — 124° 
after  softening  at  118°,  gives  a  semicarbazone,  m.  p.  167 — 168°  or 
164 — 165°,  according  to  the  rate  of  heating,  and  a  2  : 4- dinitro - 
phenylhydrazone,  m.  p.  173 — 174°  (decomp.).  When  acted  on  by 
concentrated  sulphuric  acid,  it  gives  25%  of  the  theoretically 
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possible  quantity  of  carbon  dioxide,  whereas  when  heated  it  yields 
1  mol.  of  water,  |  mol.  of  carbon  dioxide,  and  very  little  carbon 
monoxide.  H.  W. 

Keto-Enolic  Desmotropy.  IV.  Ferric  Chloride  Reaction 
and  Bromine  Addition  of  Enols.  H.  P.  Kaufman n  and  E. 
Richter  ( Ber .,  1925,  58,  [£],  216 — 222). — The  ability  to  add 
bromine  is  not  characteristic  of  all  enols,  and  may  be  suppressed 
by  the  presence  of  negative  groups  or  steric  influences.  Similarly, 
all  enols  do  not  give  characteristic  colorations  with  ferric  chloride. 
Thus  the  dienolic  form  of  ethyl  dibenzoylsuccinate  (a-ester),  m.  p. 
85°  (cf.  Averbeck,  Diss.,  Jena,  1910),  gives  an  intense  coloration 
with  ferric  chloride  but  does  not  react  with  bromine.  The  semi- 
enolic  forms  of  ethyl  dibenzoylsuccinate  could  not  be  separated 
from  one  another ;  titration  of  the  mixture  with  bromine  indicates 
the  presence  of  22%  of  the  a  [3-ester.  As  judged  by  analogy  with 
the  diacetylsuccinates,  the  latter  ester  should  be  an  intermediate 
phase  in  the  transformation  of  all  the  isomeric  dibenzoylsuccinates, 
but  its  rate  of  transformation  appears  to  be  so  great  that  its  pres¬ 
ence  in  the  equilibrium  mixtures  from  the  (3-,  y-,  and  a-esters 
cannot  be  experimentally  established.  Since  the  a-  and  y-forms 
of  ethyl  formylphenylaeetate  add  bromine  but  only  the  a- variety 
gives  a  coloration  with  ferric  chloride,  it  is  possible  to  examine 
their  equilibrium  in  carbon  disulphide  and  chloroform;  in  each 
solution  very  little  y-ester  is  present  in  the  equilibrium  mixture. 

Formation  of  Citric  Acid  from  Ketipinic  Acid  [Diketo- 
adipic  Acid].  H.  Franzen  and  F.  Schmitt  {Ber.,  1925,  58, 
[R],  222 — 226). — Ethyl  ketipinate  is  converted  by  an  excess  of 
aqueous  potassium  hydroxide  solution  into  oxalic  and  citric  acids, 
which  are  identified  as  their  hydrazides  or  the  benzylidene  deriv¬ 
atives  of  the  latter.  It  is  suggested  that  citric  acid  may  be  formed 
in  plants  from  sugar  through  saccharic  acid  and  ketipinic  acid 
which  undergoes  a  type  of  benzilic  acid  transformation.  Keti¬ 
pinic  acid  is  itself  unstable  and  its  presence  in  plants  has  never 
been  established;  diacetyl,  which  is  readily  obtained  from  it  by 
loss  of  carbon  dioxide,  is  frequently  found  in  essential  oils. 

H.  W. 

Trimethylenedithioglycollic  [Trimethylenedithiolacetic] 
Acid.  K.  Rothstein  {Ber.,  1925,  58,  [ B ],  53 — 56;  cf.  Tiberg, 
A.,  1916,  i,  789,  790). — Trimethylenedithiolacetic  acid, 
[CH2]3(S-CH2-C02H)2, 

m.  p.  71*6°  (corr.),  d19  1-492,  is  prepared  by  the  action  of  trimethylene 
bromide  on  sodium  thiolacetate  in  aqueous-alcoholic,  alkaline 
solution.  The  following  derivatives  are  described  :  methyl  ester, 
b.  p.  207 — 208°/15  mm.,  df  1-210;  ethyl  ester,  b.  p.  224 — 225°/23 
mm.,  d]6  1-143;  amide,  m.  p.  127°;  sodium  salt,  sodium  hydrogen 
salt,  df  1-568,  potassium  salt,  df  1-700,  dipotassium  tetrahydrogen, 
m.  p.  147 — 149°;  dirubidium  tetrahydrogen,  m.  p.  >160°;  tetra- 
ccesium  decahydrogen  salt,  m.  p.  about  130°;  barium  (  +  £H20) 
and  magnesium  (+4H20)  salts.  H.  W. 
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Polymerisation  of  Formaldehyde  in  Presence  of  Inorganic 
Substances.  K.  Short  and  W.  F.  Short  ( Biochem .  J.,  1924, 
18,  1330 — 1333). — Magnesium,  zinc,  basic  zinc  carbonate,  zinc 
oxide,  magnesium  oxide,  magnesite,  zinc  oxide  and  magnesium 
oxide,  and  magnesite  and  basic  zinc  carbonate  have  a  consider¬ 
able  catalytic  action  on  the  polymerisation  of  dilute  solutions  of 
formaldehyde  to  sugars  in  the  presence  of  sunlight.  The  sugars 
thus  formed  are  not  by-products  of  the  reaction  in  which  methyl 
alcohol  and  formic  acid  are  produced.  S.  S.  Z. 

Reactivity  of  Organic  Substances  in  Complex  Com¬ 
bination.  H.  Reihlen,  R.  Illeg,  and  R.  Wittig  (Ber.,  1925, 
58,  [2?],  12 — 19). — Chromium  acetylacetone  is  converted  by  bromine 
in  alcoholic  solution  into  chromium  y-bromoacetylacetone,  whereas 
in  the  presence  of  chloroform  it  yields  chromium  ccy-dibromoacetyl- 
acetone.  It  thus  appears  that  the  additive  and  migrational  powers 
of  a  double  bond  are  not  restricted  by  its  presence  in  an  internally - 
complex  ring  system.  The  ability  of  pyrocatechol  to  undergo 
the  Tiemann-Reimer  change  when  present  in  complex  combin¬ 
ation  has  been  tested  with  the  sodium  salt, 

[(O*C6H4O)2Ni(OH2)]Na2,10H2O 

(cf.  Weinland  and  Dottinger,  A.,  1920,  i,  545;  Rechlen,  A.,  1922, 
i,  1146).  The  yields  of  protocatechualdehyde  are  greater  than 
those  obtained  with  pyrocatechol  if  the  duration  of  the  action  is 
not  too  short ;  the  formation  of  resinous  matter  is  repressed  to  a 
considerable  extent  and  the  by-products  of  the  change  ( ?  trioxy- 
methylene)  differ  in  character  from  those  produced  normally.  The 
corresponding  potassium  salt  gives  better  yields,  but  its  com¬ 
parative  instability  renders  it  unsuitable  for  the  authors’  purpose. 
On  the  other  hand,  the  salt,  [Cr(0,C6H40)3]K3,2H20  (cf.  Weinland 
and  Walter,  A.,  1923,  i,  674),  reacts  much  less  readily  with  chloro¬ 
form  and  gives  only  60%  of  the  normal  yield  of  aldehyde,  without 
production  of  resin.  In  all  three  cases,  a  limitation  of  the  activity 
of  the  aromatic  group  is  observed,  since,  if  the  period  of  action  is 
restricted,  the  yields  fall  below  those  obtained  with  pyrocatechol. 
The  improved  yields,  when  observed,  are  due  to  restriction  of 
subsequent  resinification  and  not  to  facilitation  of  substitution  in 
the  nucleus. 

The  complex  chromium  chloroacetate  reacts  readily  with 
potassium  iodide,  aniline,  or  methyl-alcoholic  ammonia,  whilst 
the  halogen  atom  of  the  corresponding  ferric  salt  is  easily  displaced 
by  aniline ;  the  products  will  be  described  subsequently.  H.  W. 

Relations  between  Rotatory  Power  and  Structure  in  the 
Sugar  Group.  VI.  Rotatory  Powers  of  a-  and  (3 -Forms  of 
Methyl-d-xyloside  and  of  Methyl-l-arabinoside.  C.  S.  Hud¬ 
son  (J.  Amer.  Chem.  Soc.,  1925,  47,  265 — 268). — Dextrorotatory 
d- xylose  was  methylated  by  anhydrous  methyl  chloride  in  the 
presence  of  hydrogen  chloride ;  (3-methyl-d-xyloside  crystallised 
from  ethyl  acetate  solution  and  a-methyl-d-xyloside  from  the 
mother-liquor  after  concentration  and  addition  of  methyl  ethyl 


ORGANIC  CHEMISTRY. 


i.  233 


ketone.  Methylation  of  dextrorotatory  Z-arabinose  was  carried 
out  in  a  similar  manner  and  the  two  isomerides  were  separated 
by  fractional  crystallisation  from  ethyl  acetate.  Rotatory  powers 
were  determined  in  dilute  aqueous  solution.  a-Methyl-d-xyloside 
has  [a]$  +153*9°;  a-methyl-Z-arabinoside,  m.  p.  131°,  [a$?  +17*3°; 
P-methyl-d-xyloside,  m.  p.  157°,  [aj“  —65*5°;  p-methyl-Z-arabin- 
oside,  m.  p.  169°,  [ajg  +245*5°.  G.  S.  W. 

Relations  between  Rotatory  Power  and  Structure  in  the 
Sugar  Group.  VII.  Methyl  Glycosidic  Derivatives  of  the 
Sugars.  C.  S.  Hudson  { J .  Amer.  Chem.  Soc .,  1925,  47,  268 — 
280). — By  consideration  of  the  specific  rotatory  powers  of  the 
isomeric  methyl  derivatives  of  eZ-glucose,  d-galactose,  eZ- xylose,  and 
Z-arabinose,  the  average  value  of  the  methyl  group  was  found  to 
be  aMe=  18,500.  The  specific  rotatory  power  of  methyl-d-lyxoside 
calculated  from  a-d-lyxose,  methyl-d-xyloside,  and  benzyl-eZ- 
lyxoside,  gave  the  values  [a]D  +66°,  61°,  and  66°,  respectively.  The 
rotation  of  other  methyl  derivatives  obtained  by  calculation  were 
a-d-isorhamnose  [a]D +105° ;  p-d-isorhamnose  [0+  +1° ;  a-methyl- 
Z-fucoside  [a]D  —188°  and  —190°  by  different  methods;  p-methyl- 
maltoside  [a]D  +85°;  p -methyl- lactoside  [a]D  +6°;  methyl- 
Z-sorboside  [a]D  —40°.  G.  S.  W. 

Glucosans.  J.  Kerb  and  E.  Kerb-Etzdorf  (Biochem.  Z., 
1924,  151,  435 — 437 ;  cf.  A.,  1924,  i,  445). — A  correction  of  Grafe 
and  von  Schroder  {Arch.  klin.  Med.,  144)  in  relation  to  a  confusion 
of  caramel  substances  with  glucosans.  Brigl’s  observation  (A., 
1922,  i,  1117)  that  Pictet’s  supposed  method  of  preparation  of 
unimolecular  a-glucosan  (A.,  1920,  i,  594)  yields  polymeric  glucosans 
is  confirmed.  J.  P. 

Constant  of  Hydrolysis  of  Sucrose.  H.  Colin  and  (Mlle.)  A. 
Chaudun  (Compt.  rend.,  1924,  179,  1607 — 1609;  cf.  Cohen,  A., 
1897,  ii,  484;  Moran  and  Lewis,  T.,  1922,  121,  1613). — The 
increase  in  the  hydrolysis  constant  with  the  increase  in  the  initial 
strengths  of  sucrose  solutions  has  been  investigated.  Polarimetric 
measurements  of  the  rate  of  hydrolysis  by  0-lA-sulphuric  acid  were 
made  on  solutions  of  sucrose  of  5  to  40%  concentrations,  at  25° 
using  the  green  light  of  a  mercury  lamp  (A. =5461).  The  results 
confirm  those  of  Moran  and  Lewis  ( loc .  cit.),  that  the  speed  of 
hydrolysis  increases  more  rapidly  than  the  concentration  of  the 
sucrose.  The  value  found  for  the  relation  {k40—k5)fk5,  0*32,  differs 
from  that  of  Moran  and  Lewis  (0-424),  who  used  0-lA-hydro- 
chloric  acid  at  25°.  Employing  other  substances  the  following 
values  were  found  :  hydrochloric  acid,  0*55 ;  hydrochloric  acid 
and  potassium  chloride,  0*46 ;  hydrobromic  acid,  0*47 ;  trichloro¬ 
acetic  acid,  0-33;  oxalic  acid,  0*20;  formic  acid,  0*17 ;  acetic  acid, 
0-00.  This  shows  that  the  increase  of  the  speed  of  hydrolysis 
with  the  concentration  of  the  sucrose  depends  on  the  catalyst  used 
and  the  value  (&40 — k5)/k5  is  lower  the  less  the  acid  is  dissociated. 

A.  C. 
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Chemical  Analysis  of  Cotton.  Oxycellulose.  I.  C.  Birt- 
well,  D.  A.  Clibbens,  and  B.  P.  Ridge  ( J .  Text.  Inst.,  1925,  16, 
13 — 52t). — By  oxidation  of  bleached  and  scoured  cottons,  it  is 
shown  that  oxycelluloses  fall  between  two  extreme  types,  one 
characterised  by  a  great  affinity  for  methylene-blue  and  having  a  high 
retentive  power  for  alkalis  and  the  other  by  a  high  reducing  power 
as  measured  by  its  copper  number  and  by  suffering  a  considerable 
loss  in  weight  when  treated  with  alkali  hydroxides.  Both  types 
of  oxycellulose  have  a  low  viscosity  in  “  cuprammonium  ”  solution. 
Oxidation  of  cotton  by  alkaline  hypobromite  yields  oxycellulose 
of  the  first  type,  oxidation  by  chlorine  water  yields  the  second 
type,  and  oxidation  by  sulphuric  acid  and  potassium  permanganate 
yields  an  intermediate  oxycellulose.  The  type  of  oxycellulose 
produced  by  the  action  of  a  hypochlorite  solution  on  cotton  is 
dependent  on  the  alkalinity  or  acidity  of  the  solution.  Under 
alkaline  conditions,  oxycellulose  having  a  high  methylene-blue 
absorption  is  formed;  under  acidic  conditions,  a  highly  reducing 
oxycellulose  is  produced.  The  behaviour  of  these  types  of  oxy¬ 
cellulose  towards  the  numerous  reagents  which  are  employed  in  the 
so-called  “  oxycellulose  test  ”  is  described.  [Cf.  B.,  1925,  165.] 

A.  J.  H. 

Wood  Cellulose.  III.  Purity  of  Wood  Cellulose.  T.  Ozawa 
(J.  Chem.  Ind.  Japan,  1924,  27,  884 — 891). — Acetolysis  of  bleached 
sulphite  wood  pulp  gives  cellobiose  octa-acetate  without  producing 
dextrose  as  by-product,  the  maximum  yield  being  90%.  Wood 
cellulose  can  therefore  be  regarded  as  the  polymerised  substance 
of  cellobiose  molecules  which  is  decomposed  by  acetolysis  in  the 
same  manner  as  starch  by  diastase.  When  wood  pulp  cellulose 
which  has  been  treated  with  concentrated  sodium  hydroxide 
solution  is  methylated  with  methyl  sulphate,  heptamethylcellulose, 
C24H33Oi3(OMe)7,  is  produced.  Pure  wood  cellulose  is  probably 
identical  with  cotton  cellulose.  K.  K. 

Synthesis  of  some  Possible  Precursors  of  Lysine.  C.  S. 

Marvel,  D.  W.  MacCorqtjodale,  F.  E.  Kendall,  and  W.  A. 
Lazier  (J.  Amer.  Chem.  Soc.,  1924,  46,  2838 — 2842). — With  a  view 
to  examine  the  synthesis  of  lysine  (i-ac-diaminohexoic  acid)  in 
the  animal  body  from  af-substituted  hexoic  acids,  a  number  of 
such  derivatives  have  been  synthesised.  Ethyl  S-phenoxy butyl- 
malonate,  b.  p.  224 — 228°/20  mm.,  ri%  1-4879,  df  1-081,  is  obtained 
in  65 — 75%  yield  from  ethyl  malonate  and  S-phenoxybutyl  bromide ; 
the  free  acid,  m.  p.  152°  (decomp.),  on  heating  at  225°  gives  c-phen- 
oxyhexoic  acid,  m.  p.  69°,  in  87 — 91%  yield,  which  with  48% 
hydrobromic  acid  gives  c-bromohexoic  acid,  m.  p.  35°,  b.  p.  165 — 
170°/20  mm.  (yield  52 — 55%).  The  same  acid  was  obtained  by 
bromination  of  c-benzoylaminohexonitrile  with  bromine  and  phos¬ 
phorus  tribromide  and  hydrolysis  with  hydrobromic  acid,  and  by 
the  action  of  sodium  cyanide  on  pentamethylene  bromide,  followed 
by  hydrolysis  with  hydrobromic  acid.  On  treatment  with  silver 
oxide,  c-bromohexoic  acid  is  converted  into  a  mixture  of  e -hydro  xy- 
hexoic  acid  and  its  lactone  (cf.  Helferich  and  Malkomes,  A.,  1922, 
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i,  431).  S-Phenoxybutylmalonic  acid  and  bromine  in  dry  ether 
give  (yield  71%)  a -bromo-h-phenoxybutylmalonic  acid,  m.  p.  108 — 
113°  (decomp.),  which  at  150°  gives  carbon  dioxide  and  a-bromo- 
t-phenoxyhexoic  acid,  m.  p.  116—117°  (yield  80%),  which  is  con¬ 
verted  by  45%  hydro  bromic  acid  into  ae-dibromohexoic  acid, 
m.  p.  144—146°.  R.  B. 

Deamination  of  Aspartic  Acid  by  Hydrolysis.  G.  Ahlgren 
( Compt .  rend.  Soc.  Biol.,  1924,  90,  1187 — 1190;  from  Chem.  Zentr., 
1924,  ii,  492 — 493). — Contrary  to  the  general  opinion  that  the 
deamination  of  amino-acids  in  the  organism  takes  place  by  way 
of  an  oxidative  process,  the  author  holds  that  aspartic  acid  can 
undergo  deamination  through  a  hydrolytic  process.  This  view  is 
based  on  its  reaction  with  methylene-blue  in  frog  muscle.  If  the 
muscle  is  washed,  aspartic  acid  is  without  action.  Otherwise 
reduction  takes  place,  but  only  to  an  equilibrium  condition,  as 
in  the  case  of  fumaric  and  malic  acids.  Complete  reduction  takes 
place  with  oxalacetic  acid  and  with  alanine.  It  is  supposed  that 
aspartic  acid  is  changed  into  malic  acid  by  a  deaminase  present  in 
muscle  which  is  readily  removed  by  washing.  G.  W.  R. 

Degradation  of  Histidine  to  l-Aspartic  Acid.  W.  Lange n- 
beck. — (See  i,  306.) 


Peptide-like  Compounds.  III.  Derivatives  of  dl-Serine. 
New  Anhydrides  of  Glycylserine.  M.  Bergmann  and  A. 
Miekeley  (Z.  physiol.  Chem.,  1924,  140,  128 — 145). — By  treat¬ 
ment  with  diazomethane,  A-benzoyl-dZ-serine  is  converted  into  its 
methyl  ester,  which,  with  thionyl  chloride,  forms  methyl  2-phenyl- 
oxazolineA-carboxylate,  n,f'8  1*5504  ( hydrochloride ,  m.  p.  113 — 114°). 
The  free  acid,  m.  p.  159 — 160°  after  softening  at  155°,  is  obtained 
by  hydrolysis  of  the  methyl  ester  with  sodium  hydroxide  in  aqueous- 
alcoholic  solution.  When  treated  with  hydrochloric  acid,  or  when 
kept  in  aqueous  solution,  2-phenyloxazoline-4-carboxylic  acid  is 
transformed  into  O-benzoylserine,  m.  p.  149 — 150°  (decomp.) 
(hydrochloride,  m.  p.  185 — 186°;  picrate,  m.  p.  168 — 169°),  which 
may  be  re-converted  into  A-benzoylserine  by  keeping  for  12  hours 
in  aqueous  solution. 

Glycyl-dZ-serine  methyl  ester  reacts  with  thionyl  chloride  to  form 
a  hydrochloride,  CgHjjOgNgChHCl,  m.  p.  160 — 161°  (decomp.),  which 
is  converted  by  ammonia  into  anhydroglycyl-dl-serine 
anhydride  I  (annexed  formula),  which  does  not  melt 
but  darkens  from  280°  onwards.  By  treatment  with 
aqueous  sodium  hydroxide,  this  is  transformed  into 
an  isomeric  compound  which  is  termed  anhydro¬ 
glycyl-dl-serine  anhydride  II. 

[With  C.  Witte.] — Thionyl  chloride  converts  mandelamide  into 
phenylchloroacet amide,  m.  p.  122°;  ethyl  lactate  into  a  compound, 
CHMe(0*S0*Cl)*C02Et,  b.  p.  95 — 96°/15  mm.,  and  lactamide  into 
a  compound,  CHMe*CO*NH*SO*0.  E.  S. 
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Generation  of  Hydrocyanic  Acid.  F.  V.  Bichowsky  (Ind. 
Eng.  Chem.,  1925,  17,  57 — 58). — Moist  carbon  dioxide  at  a  pressure 
less  than  atmospheric  effects  a  quantitative  liberation  of  hydrogen 
cyanide  from  sodium  or  calcium  cyanide  without  the  loss  from 
polymerisation  which  occurs  at  atmospheric  or  higher  pressure. 
A  proper  regulation  of  the  added  moisture,  which  no  doubt  plays 
an  essential  part  in  the  reaction,  is  necessary.  [Cf.  B.,  1925,  129.] 

C.  I. 

Catalytic  Reduction  of  3-Methylbutyronitrile  and  of 
a-Cyanocamphor.  H.  Rupe  and  E.  Hodel. — (See  i,  275.) 

Reactions  of  the  Alkyl-  and  Aryl-mercuric  Hydroxides. 

l.  A.  Koten  and  R.  Adams  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2764 — 
2769). — Alkyl-  and  aryl-mercuric  hydroxides  react  with  an  alcohol 
and  carbon  disulphide  similarly  to  alkali  hydroxides  (cf.  Maynard 
and  Howard,  T.,  1923,  123,  960 ;  Mills  and  Adams,  A.,  1923,  i,  970), 
giving  in  70%  of  the  theoretical  yield,  white,  well-crystallised 
alkylmercuric  xanthates,  ROCS’SHgR',  the  reaction  being 
catalysed  by  sodium  hydroxide,  which  prevents  the  formation  of 
mercaptans.  The  structure  of  these  compounds  is  proved  by  their 
synthesis  from  alkyl-  or  aryl -mercuric  chlorides  and  sodium  xanthate. 
The  xanthates  decompose  slowly  on  prolonged  keeping,  rapidly 
in  sunlight,  and  with  iodine  in  chloroform  yield  the  corresponding 
alkyl-  or  aryl-mercuric  iodide  and  yellow  oils,  probably  possessing 
the  structure  [RO*CS*S]2.  In  the  absence  of  alcohol,  alkyl-  or 
aryl-mercuric  chlorides  yield  the  corresponding  mercaptans.  The 
alkylmercuric  hydroxides  on  treatment  with  carbon  dioxide  yield 
crystalline  hydrogen  carbonates,  whilst  the  arylmercuric  hydroxides 
are  converted  into  normal  carbonates.  With  carbon  disulphide  and 
alcohols,  both  the  hydrogen  carbonates  and  carbonates  are  converted 
into  the  alkylmercuric  xanthates.  The  alkyl-  or  aryl-mercuric 
trinitrobenzoates  on  heating  above  their  melting  points  behave  like 
mercuric  trinitrobenzoate  (Kharasch,  A.,  1922,  i,  189),  losing  carbon 
dioxide  and  giving  alkylaryl-  or  arylaryl-mercury  compounds. 
(N02)3C6H2-C02HgR'-^C02+(N02)3C6H2-HgR'.  The  alkyl-  or 
aryl-mercuric  hydroxides  do  not  react  with  ethyl  malonate,  ethyl 
acetoacetate,  ethyl  cinnamate,  or  phenols  under  the  conditions 
used  with  mercuric  oxide,  and  they  cannot  be  used  for  the  intro¬ 
duction  of  alkylmercury  groups  into  organic  compounds.  The 
following  compounds  are  described  :  methylmercuric  methyl  xanthate , 

m.  p.  59°;  methylmercuric  ethyl  xanthate,  OEt*CS*S*HgMe,  m.  p. 
69°;  ethylmercuric  ethyl  xanthate,  m.  p.  53°;  n-propylmercuric  ethyl 
xanthate,  m.  p.  38 — 39°;  n-butylmercuric  ethyl  xanthate,  oil;  p -tolyl- 
mercuric  ethyl  xanthate,  m.  p.  128° ;  p -tolylmercuric  methyl  xanthate, 
m.  p.  145°;  benzylmercuric  ethyl  xanthate,  m.  p.  74°.  Methyl¬ 
mercuric  mercaptan,  m.  p.  143°,  from  methylmercuric  hydrogen 
carbonate  and  carbon  disulphide,  is  also  obtained  by  passing 
hydrogen  sulphide  into  an  alcoholic  solution  of  methylmercuric 
hydroxide.  Ethylmercuric  mercaptan  has  m.  p.  104°.  p-Tolyl- 
mercuric  mercaptan,  methylmercuric  hydrogen  carbonate,  m.  p.  123°, 
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and  p -tolylmercuric  carbonate,  decomp,  above  260°,  are  described. 
Ethylmercuric  2:4:  Q-trinitrobenzoate,  m.  p.  164°,  on  heating  at 
165°  yields  ethylmercuric- 2  :  4  :  Q-trinitrophenyl,  m.  p.  86°.  Similarly, 
p -tolyl  mercuric-2  : 4  :  Q-trinitrobenzoate ,  m.  p.  227°,  yields  p -tolyl- 
mercuric-2  :  4  :  Q-trinitrophenyl,  m.  p.  192°  at  220 — 230°.  The 
mercury  in  the  above  compounds  was  determined  by  a  modification 
of  Rupp’s  method  (A.,  1908,  ii,  1073).  R.  B. 

Mechanism  of  Catalytic  Hydrogenation  and  Dehydrogen¬ 
ation.  N.  Zelinski  ( Ber .,  1925,  58,  [£],  185 — 187). — cyclo- 
Hexene,  which  is  thermostable  at  temperatures  below  600°,  is 
quantitatively  transformed  in  the  presence  of  palladised  asbestos 
(free  from  oxygen)  at  90°  into  cyclohexane  and  benzene.  The 
liquid  hydrocarbon  readily  undergoes  the  same  change  at  115 — 
120°,  or,  more  slowly,  at  the  atmospheric  temperature.  It  there¬ 
fore  appears  probable  that  cycZohexene  or  cycZohexadiene  is  formed 
during  the  catalytic  hydrogenation  of  benzene  or  dehydrogenation 
of  cycZohexane  and  immediately  undergoes  disproportionation  in 
the  presence  of  the  catalyst  into  benzenoid  and  saturated  hydro¬ 
carbon.  H.  W. 

Reaction  between  Magnesium  Organo  Halides  and  Cupric 
Chloride.  H.  Gilman  and  H.  H.  Parker  (J.  Amer.  Chem.  Soc., 
1924,  46,  2823 — 2827).- — Continuing  earlier  work  on  the  replace¬ 
ment  of  the  group  -MgX  in  the  additive  compounds  formed  in 
the  Grignard  reaction  (A.,  1923,  i,  26;  1924,  i,  382),  the  behaviour 
of  cupric  chloride  towards  these  additive  compounds  has  been 
examined.  Coupling  in  accordance  with  the  equation  2RMgX-f- 
2CuCl2=R*R+Cu2Cl2-f  2MgClX  takes  place  when  the  -MgX  group 
is  attached  to  an  ethylenic  carbon  atom,  to  nitrogen,  or  to  sulphur, 
but  not  to  oxygen.  Good  yields  are  obtained  only  when  the  -MgX 
group  is  attached  to  sulphur,  and  the  -SMgX  grouping  is  better 
characterised  by  ethyl  sulphate.  Thus  magnesium  p-tolylthiol 
bromide  and  cupric  chloride  give  p-tolyl  disulphide  in  67%  yield, 
whilst  bromomagnesium  benzoate,  PhC02MgBr,  and  bromomag- 
nesium  triphenylmethoxide,  Ph3COMgBr,  yield  no  benzoyl  per¬ 
oxide  or  triphenylmethyl  peroxide.  Magnesium  anilinobromide, 
NHPh'MgBr,  with  either  cupric  chloride  or  chromic  chloride  gives 
traces  of  azobenzene,  probably  by  oxidation  of  hydrazobenzene  first 
formed.  With  mercuric  chloride,  most  of  the  aniline  was  again 
recovered  and  in  addition  a  small  quantity  of  a  substance,  m.  p. 
191 — 192°,  containing  mercury  and  chlorine,  was  produced.  Mag¬ 
nesium  diphenylaminobromide  and  cupric  chloride  gave  a  small 
amount  of  s-diphenylbenzidine,  (NHPh*C6H4)2,  probably  by  re¬ 
arrangement  from  tetraphenylhydrazine.  With  magnesium  styryl 
bromide,  s-diphenylbutadiene  was  formed  in  17-6%  yield,  a  10% 
yield  of  the  butadiene  being  obtained  in  the  preparation  of  this 
Grignard  reagent.  R.  B. 

Reaction  of  Bromonitromethane  with  Aromatic  Com¬ 
pounds  in  the  Presence  of  Aluminium  Chloride.  M.  L. 

Sherrill  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2753 — 2758). — In  view  of 
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the  formation  of  bromonitromethane  from  cyanogen  bromide  and 
sodium  nitromethane  (Scholl,  A.,  1897,  i,  9)  and  the  similarity 
between  the  halogenonitromethanes  and  the  cyanogen  halides, 
the  behaviour  of  bromonitromethane  in  the  Friedel-Crafts  reaction 
has  been  examined  (cf.  Karrer,  A.,  1920,  i,  389).  With  benzene, 
two  simultaneous  reactions  appear  to  take  place,  the  first  pro¬ 
ceeding  normally  with  evolution  of  hydrogen  bromide  and  the 
formation  of  phenylnitromethane  (yield  8%)  together  with  benzoic 
acid  (14%)  and  benzaldehyde  (23%)  formed  by  decomposition  of 
the  latter.  The  second  reaction  gives  bromobenzene  (yield  27*7%), 
the  bromination  proceeding  according  to  the  equation  C6H6+ 
CH2Br*N02+Al2Cl6  — >■  PhBr-f-MeN02+Al2Cl6,  decomposition 
products  only  of  the  nitromethane  being  obtained.  Condensation 
under  diminished  pressure  (25  mm.)  gave  bromobenzene  and 
phenylnitromethane  in  yields  of  30 — 35%  and  23-9%,  respectively. 
Analogous  reactions  take  place  in  carbon  disulphide  solution  with 
bromobenzene,  chlorobenzene,  and  anisole,  the  groups  entering  the 
para  position  in  each  case,  and  the  yields  of  ^-dihalogen  compounds 
in  the  first  two  cases  amount  to  62%.  In  view  of  these  results, 
bromonitromethane  is  regarded  as  an  equilibrium  mixture  of  two 

4*  —  —  4* 

electromeric  forms,  Br-CH2*N02  Br*CH2*N02,  the  one  carrying 
the  negatively  charged  bromine  atom  behaving  as  an  alkyl  halide 
in  the  Friedal-Crafts  reaction,  and  the  other  behaving  as  a  bromin- 
ating  agent.  The  instability  of  bromoisonitromethane  (Hantzsch, 
A.,  1899,  i,  401)  is  readily  interpreted  on  the  same  view.  Bromo¬ 
nitromethane  is  best  prepared  by  a  slight  modification  of  Scholl’s 
method  (A.,  1896,  i,  585).  B.  B. 

Action  of  Iodine  on  Benzene.  N.  D.  Costeantj  {Bui.  Soc. 
Chim.  Romania,  1924,  6,  91 — 94). — When  benzene  is  heated 
gradually  to  600°  with  excess  of  iodine  in  a  sealed  tube,  it  yields 
a  black,  nacreous,  infusible  mass,  which  is  not  attacked  by  mineral 
acids  and  has  a  composition  corresponding  with  the  formula, 

c96h23i.  t.  h.  p. 

Nitration  by  means  of  a  Mixture  of  Nitrosulphonic  and 
Fuming  Nitric  Acids.  P.  S.  Varma  and  D.  A.  Ktjlkarni  (J. 
Amer.  Chem.  Soc.,  1925,  47,  143 — 147). — Nitrosulphonic  acid  was 
prepared  by  passing  sulphur  dioxide  through  cold  fuming  nitric 
acid  until  a  50%  yield  was  obtained.  By  nitration  with  18-5 — 
22-0  g.  of  a  solution  of  nitrosulphonic  acid  in  fuming  nitric  acid, 
5  g.  of  benzene  gave  a  maximum  yield  of  5-1  g.  of  nitrobenzene. 
Dinitrobenzene,  up  to  20%  of  the  theoretical,  was  obtained  by 
prolonged  nitration  in  the  presence  of  traces  of  iodine.  Considerable 
amounts  of  non-volatile  residue  were  obtained  by  the  action  of 
the  acid  on  m- xylene  and  mesitylene.  Phenols  and  also  aniline 
and  methylaniline,  alone  and  in  the  presence  of  diluents,  were 
immediately  charred.  Nitrophenols  gave  good  results,  o-nitro- 
phenol  yielding  2  : 5-di-  and  2:4: 5-tri-nitrophenol  and  other 
products.  Benzoic  acid  was  nitrated  smoothly  to  m-nitrobenzoic 
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acid.  Dilution  with  acetone  prevented  charring  in  the  nitration 
of  o-  and  ^-hydroxytoluic  acids.  G.  S.  W. 

Action  of  Hydrogen  Sulphites  and  Sulphites  on  Nitro  and 
Nitroso  Compounds.  F.  Raschig  (Schwefel-u.  Stickstoff- 
studien,  1924,  255 — 272;  from  Chem.  Zentr.,  1924,  ii,  1081 — 
1082). — The  action  of  sodium  hydrogen  sulphite  on  nitro  compounds 
yields  phenols  and  amines  and  their  sulphonic  acids,  the  sulphonic 
group  in  the  A-monosulphonated  amines,  R‘NH*S03H,  being  more 
firmly  attached  to  nitrogen  than  this  to  carbon.  When  a  iV-solu- 
tion  of  sodium  nitrobenzenesulphonate  reacts  with  a  5A-solution 
of  sodium  hydrogen  sulphite,  the  latter  substance  disappears  in 
4  hours  at  the  ordinary  temperature ;  the  first  product  appears  to 
be  a  condensation  product,  R*N(*0)(0H)*S03Na  or 
R,N(0,0H)*S03Na. 

Sulphuric  acid  appears  after  10  hours,  and  the  reaction  is  incom¬ 
plete  after  8  days.  Free  sulphurous  acid  is  then  present  in  place 
of  the  sulphite.  If  two-fifths  of  the  sodium  hydrogen  sulphite 
is  neutralised  with  sodium  hydroxide,  the  reaction  is  much  more 
rapid  and  after  6  hours  only  a  little  sodium  hydrogen  sulphite  is 
present  with  the  disulphonate,  R‘N(S03Na)2.  A  substance, 
C6H3(S03Na)2*NH*S03Na,5H20,  has  been  qualitatively  detected, 
in  which  two  sulphonic  groups  occupy  ortho-positions  with  respect 
to  nitrogen.  Aminophenolsulphonic  acid  is  also  formed.  Dinitro- 
mesitylenesulphonic  acid  gives  nitroaminomesitylenesulphonic  acid 
and  on  warming  a  soluble  trisulphonic  acid,  in  which  two  sulphonic 
groups  are  attached  to  nitrogen,  and,  at  the  same  time  an  amino- 
hydro  xymesitylenesulphonic  acid  is  formed. 

m-Nitrosobenzenesulphonic  acid  similarly  yields  as  a  first  reaction 
product  a  condensation  product,  S03Na*C6H4‘N(S03Na)2,  the  liquid 
becoming  acid  during  the  reaction,  which  is  thereby  retarded. 
Treatment  with  hydrochloric  acid  gives  metanilic  acid.  Phenyl- 
hydroxylamine-ra-sulphonic  acid  yields  benzidinedisulphonic  acid, 
probably  through  the  intermediate  formation  of  the  hydrazo- 
benzenedisulphonic  acid.  Sodium  phenylhydroxylaminesulphonate 
is  prepared  by  reduction  of  sodium  m -nitrobenzenesulphonate  with 
zinc  dust  in  alcoholic  solution  at  74 — 80°.  Excess  of  potassium 
permanganate  oxidises  it  back  to  nitrobenzenesulphonic  acid,  air 
only  to  the  nitrososulphonic  acid.  R.  B. 

Electrochemical  Oxidation  of  Benzenesulphonic  Acid, 
Toluene-o-sulphonic  Acid,  and  Benzene-p-disulphonic  Acid, 
and  the  Per-acids  formed  in  the  Process.  F.  Fichter  and 
E.  Stocker  (Helv.  Chim.  Acta,  1924,  7,  1064 — 1078). — Electrolytic 
oxidation  of  benzenesulphonic  acid  in  A-solution  with  a  lead  oxide 
or  platinum  anode,  and  a  current  density  of  0-05  amp. /cm.2,  gives 
the  following  products  :  (i)  fumaric  acid,  or  a  mixture  of  fumaric 
and  succinic  acids,  the  latter  produced  only  when  no  diaphragm 
is  used ;  (ii)  (a  little)  p-benzoquinone ;  (iii)  pyrocatechol-4-sulphonic 
acid ;  (iv)  phenol-p-sulphonic  acid  (traces  only) ;  (v)  sulphuric  acid. 
The  pyroc atec holsulphonic  acid  (best  yield,  9*5%  of  theory)  was 
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separated  as  lead  salt  and  conclusively  identified  by  conversion  into 
veratrolesulphonic  acid.  Phenol-p-sulphonic  acid,  when  similarly 
oxidised,  yields  the  same  products,  but  pyrocatecholsulphonic  acid, 
on  further  oxidation,  affords  no  quinone. 

It  might  be  expected,  as  benzenesulphonic  acid  is  readily  soluble 
in  water,  and  its  solutions  therein  conduct  electricity  of  themselves, 
that  the  oxidation  should  proceed  regularly  and  should  be  easily 
controlled,  but  the  meagre  maximum  yield  (above)  of  the  chief 
product  shows  that  this  is  not  so.  It  is  found  that  carbon  dioxide 
and  sulphuric  acid  are  produced  even  quite  early  in  the  oxidation, 
and  that  the  solution  also  contains  a  powerful  oxidising  agent, 
which  is  neither  quinone  nor  a  persulphuric  acid,  being  much  less 
stable  than  either  and  insoluble  in  ether.  Moreover,  benzene¬ 
sulphonic  peroxide  (Weinland  and  Lewkowitz,  A.,  1903,  i,  808)  is 
not  in  question,  as  it  is  decomposed  by  water  into  benzenesulphonic 
acid,  sulphuric  acid,  and  phenol.  It  appeared,  therefore,  that  the 
peroxide-like  substance  might  be  the  hitherto  unknown  benzene- 
persulphonic  acid,  Ph*S04H.  In  an  attempt  to  prepare  this  com¬ 
pound,  benzenesulphonic  anhydride  (Meyer  and  Schlegl,  A.,  1913, 
i,  608)  was  treated  with  concentrated  hydrogen  peroxide ;  a  vigorous 
action  took  place  and  a  charred  mass  was  obtained.  When  the 
reaction  was  carried  out  in  a  closed  vessel  or  in  acetic  acid  solution, 
the  product  was  found  to  contain  pyrocatecholsulphonic  acid; 
in  acetic  acid  solution  the  action  was  not  so  vigorous,  but  was 
accelerated  by  adding  finely-divided  palladium.  Benzenesulphonic 
acid  and  hydrogen  peroxide  interact  slowly  to  form  what  is  pre¬ 
sumably  the  above  per-acid;  the  product  liberated  bromine  from 
potassium  bromide  immediately.  These  observations  indicate  that 
the  first  stage  in  the  electrolytic  oxidation  of  benzenesulphonic  acid 
is  the  formation  of  this  very  unstable  per-acid;  this  yields  then, 
first  phenol -p-sulphonic  acid,  part  of  which  is  oxidised  to  p-benzo- 
quinone  and  so  to  fumaric  acid,  whilst  another  part  is  oxidised  to 
pyrocatecholsulphonic  acid,  and  then  to  fumaric  acid. 

That  it  is  the  usually  resistant  sulphonic  group  which  is  attacked 
in  the  above  oxidations  shows  how  it  is  that  toluene-o-sulphonic  acid 
cannot  be  satisfactorily  oxidised  electrolytically  to  o-sulphobenzoic 
acid  (cf.  Fichter  and  Lowe,  A.,  1922,  i,  242).  Actually,  when  this 
oxidation  is  carried  out,  the  products  are  mesaconic  acid,  tolu- 
quinone,  and  5-sulphopyrocatechol-4:-carboxylic  acid  ( ?),  isolated  as 
the  barium  salt. 

When  benzene-p-disulphonic  acid  is  oxidised  in  the  same  way,  it 
yields  fumaric  acid  (a  little),  and  pyrocatecholsulphonic  acid. 
Phenol-2  :  5-disulphonic  acid  is  oxidised  electrolytically  to  the  latter, 
so  presumably  is  formed  in  the  intermediate  stage  of  the  oxidation 
(cf.  Fichter,4  Brandlin,  and  Hallauer,  A.,  1920,  i,  428). 

W.  A.  S. 

Velocity  of  Oxidation  of  Aromatic  Ethylene  Derivatives 
by  PrileschaefiE’s  Reagent.  J.  Boeseken  and  J.  S.  P.  Bltjm- 
berger  (Bee.  trav.  chim.,  1925,  44,  90 — 95). — The  activity  of 
peroxybenzoic  acid  (Prileschaeff ’s  reagent)  varies  with  the  age  of  the 
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specimen,  and  with  the  method  of  preparation  used.  The  oxidation 

° 

PhCO02H+>C:C<  — >  PhC02H+>C-C<  18  studied  m  chloro' 
form  or  carbon  tetrachloride  solution  for  styrene,  propenylbenzene, 
allylbenzene,  A12-,  A23-,  and  A34-butenylbenzene,  stilbene,  and 
isostilbene,  and  is  found  to  be  of  the  second  order.  The  velocity 
increases  as  the  ethylenic  linking  approaches  the  benzene  nucleus, 
whilst  in  styrene  it  is  increased  on  replacement  of  an  w -hydrogen 
atom  by  an  aliphatic  group,  but  decreased  on  replacement  by  a 
phenyl  group.  F.  M.  H. 

1 -Me thyl-A1 -dihydronaphthalene.  K.  von  Auwers  {Ber., 
1924,  58,  [5],  151 — 156). — Dehydration  of  1  -methyl-ac-tetrahydro- 
a-naphthol  followed  by  distillation  under  atmospheric  pressure 
(cf.  Auwers,  A.,  1918,  ii,  343)  leads  to  contamination  of  the  product 
with  a  considerable  quantity  of  1 -methylnaphthalene  (identified  as 
the  picrate,  m.  p.  142°).  This  can  be  avoided  if  the  dehydration 
is  effected  at  as  low  a  temperature  as  possible  with  phosphoric  oxide, 
potassium  hydrogen  sulphate,  formic  acid,  or  an  excess  of  magnesium 
methyl  bromide  and  the  product  is  distilled  under  diminished  pres¬ 
sure  or  not  at  all.  Its  complete  freedom  from  1 -methylnaphthalene 
cannot  be  placed  beyond  doubt.  Oxidation  with  potassium  per¬ 
manganate  in  aqueous  acetone  shows  it  to  be  a  mixture  of  1-methyl- 
A1-dihydronaphthalene  and  1 -methylene-1  :  2  :  3  :  4-tetrahydro- 
naphthalene,  from  the  latter  of  which  1-keto-l  :  2  :  3  :  4-tetrahydro- 
naphthalene,  identified  as  the  semicarbazone,  m.  p.  219 — 223°, 
is  produced.  The  former  substance  gives  the  normal  oxidation 
products,  1  :  2-dihydroxy-l-methyl-l  :  2  :  3  :  4 -tetrahydronaphthalene, 
m.  p.  75 — 76°,  and  (3-o -acetylphenylpropionic  acid,  m.  p.  69 — 70° 
{oxime,  m.  p.  123°;  semicarbazone,  m.  p.  129 — 131°;  ethyl  ester, 
b.  p.  160— 163°/15  mm.,  df  1-091,  n2H°e  1-5277).  H.  W. 

Pyrogenic  Decomposition  of  Naphthalene  under  the 
simultaneous  Action  of  Oxides  of  Aluminium  and  Nickel. 

W.  Ipatiev  and  N.  Kijukwin  {Ber.,  1925,  58,  [B],  1 — 3). — The 
action  of  hydrogen  under  high  pressure  at  450 — 480°  on  naphthalene 
in  the  presence  of  a  catalyst  consisting  of  equal  parts  of  nickel  and 
aluminium  oxides  results  in  the  production  of  benzenoid  hydro¬ 
carbons  {ca.  30%),  among  which  benzene,  toluene,  and  o-xylene 
have  been  identified,  and  naphthalene  (20%),  the  remainder  being 
tetrahydronaphthalene.  The  last-named  substance  is  regarded  as 
the  precursor  of  the  benzenoid  hydrocarbons.  H.  W. 

New  Condensation  Products  from  Anthracene  and  Phen- 
anthrene.  A.  Schaarschmidt,  C.  Mayer-Bugstrom,  and  J. 
Sevon  {Ber.,  1925,  58,  [B],  156—160). — The  action  of  a  relatively 
large  amount  of  aluminium  chloride  on  a  mixture  of  m- xylene  and 
phenanthxene  at  50°  yields  the  compound,  I  or  II,  m.  p.  218°,  in 
the  production  of  which  atmospheric  oxygen  does  not  take  part. 
It  is  oxidised  by  chromic  acid  in  glacial  acetic  acid  solution  to  the 
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carboxylic  acid,  III,  m.  p.  282°,  which  is  reduced  by  zinc  dust  in 
ammoniacal  solution  to  the  corresponding  dihydro  derivative, 
C21H23-C02H,  m.  p.  168°. 
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A  partly  completed  investigation  of  the  action  of  aluminium 
chloride  on  anthracene  in  the  presence  of  aromatic  hydrocarbons 
shows  that  one  of  the  hydrogen  atoms  of  anthracene  is  rendered 
so  labile  by  the  chloride  that  it  can  be  removed  by  a  current  of  air. 
The  product,  which  contains  combined  benzenoid  hydrocarbon, 
dissolves  readily  in  aromatic  hydrocarbons,  yielding  carmine-red 
solutions,  whereas  its  solubility  in  glacial  acetic  acid  is  slight.  It 
is  suggested  that  it  is  a  condensation  compound  of  high  molecular 
weight  which  is  extensively  dissociated  in  benzene  solution  into 
simpler  residues  containing  tervalent  carbon.  Similar  products 
are  formed  if  condensation  is  effected  with  catalytic  amounts  of 
aluminium  chloride  in  a  stream  of  hydrogen  chloride.  With  mole¬ 
cular  amounts  of  aluminium  chloride  and  hydrogen  chloride, 
different  products  are  formed.  H.  W. 


Hydrogenation  of  Decacyclene  (Trinaphthylenebenzene). 

K.  Dziewonski  and  J.  Suszko  ( Roczniki  Chemji,  1924,  4,  207 — 
219). — Reduction  of  decacyclene  by  means  of  hydriodic  acid  and 
a  large  proportion  of  red  phosphorus  at  270 — 280°  yields  the  follow- 

q _ q  jj  ing  hydrocarbons  :  (1)  Tri-dihydro- 

10  8  naphihylenebenzene  (hezahydrodecacyclene) , 
(annexed  formula)  brown,  amorphous 
mass,  m.  p.  355 — 365°;  (2)  octahydrodeca- 


Ci0H8<m  X 


C\c^°\ci(JI 


io11^  cyclene,  C10H10IC6(.’C10H8)2,  amorphous, 
reddish-brown  mass,  m.  p.  300 — 310°;  (3)  dodecahydrodecacyclene, 
CioH1o:C6(:C10H10)2,  dark  red,  microcrystalline  powder,  m.  p.  255 — 
265°;  (4)  hexadecahydrodecacyclene,  C10H10!C6(!C10H12)2,  orange- 
yellow,  microcrystalline  powder,  m.  p.  150 — 160°;  (5)  octadeca- 
hydrodecacyclene,  C10H12IC6(IC10H12)2,  lemon-yellow,  microcrystal¬ 
line  powder,  m.  p.  124— 128°;  (6)  hexaicosihydrodecacyclene, 

C10H14:C0(:C10H14)2,  colourless  or  yellow,  viscous  oil.  T.  H.  P. 


Reaction  between  Benzylideneaniline  and  Carbon  Disul¬ 
phide  at  High  Temperature  and  Pressure.  L.  A.  Bigelow 
(J.  Amer.  Chem.  Soc.,  1925,  47,  193 — 198). — Phenylthiocarbimide, 
thiocarbanilide,  stilbene,  thiobenzanilide,  and  tetraphenylthiophen 
were  identified  among  the  products  of  the  reaction  between  benzyl¬ 
ideneaniline  and  carbon  disulphide.  A  minimum  temperature  of 
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170°  corresponding  with  a  pressure  of  19  atm.  was  required  for  the 
reaction.  G.  S.  W. 


Interaction  of  Aniline  and  Calcium  Hypochlorite.  F. 

Raschig  ( Schwefel -  u.  Sticlcstoff-studien,  1924,  79 — 82 ;  from 
Chem.  Zentr.,  1924,  ii,  163 — 164). — The  author  discusses  the  reaction 
between  calcium  hypochlorite  and  aniline  whereby  the  indophenol, 


NH 

C6H4<^.c  .qjj  is  produced.  It  is  suggested  that  chloroaniline 

forms,  by  loss  of  hydrochloric  acid,  phenyl  nitride,  which  may  have 
the  constitution  of  phenyleneimine,  C6H4!NH.  This  compound, 
being  very  reactive,  yields  p-aminophenol  by  addition  of  water. 
By  further  reaction  with  the  hypochlorite,  p-chloroaminophenol, 
0H*C6H4*NHC1,  is  formed  which  forms  with  phenyleneimine  the 
indophenol  with  elimination  of  hydrochloric  acid.  Phenyl  nitride 
probably  exists  both  as  C6H6N  and  C6H4!NH  since  in  the  reaction 
above  described  azobenzene  and  benzoquinonephenyldi-imide, 


C6H4< 


NPh 
NH  5 


are  also  formed. 


G.  W.  R. 


Preparation  and  Reactions  of  Oximinoacetanilides.  P. 

Karrer,  G.  H.  Diechmann,  and  W.  T.  Kaebler  (Helv.  Chim. 
Acta,  1924,  7,  1031 — 1039;  cf.  A.,  1924,  i,  722). — p -Oximinoacet- 
amidophenyl  allyl  ether,  m.  p.  177 — 178°,  is  obtained  by  Sandmeyer’s 
method  from  p-aminophenyl  allyl  ether,  and  by  electrolytic 
reduction  is  converted  into  glycine-p-dllyloxy  anilide,  m.  p.  98 — 99°. 
Similarly,  4-aminoantipyrine  yields  the  corresponding  oximino- 
acetyl  derivative,  m.  p.  190 — 194°,  and  this  is  reduced  to  4 -glycyl- 
amidoantipyrine,  an  amorphous  substance  giving  oily  salts,  only 
the  picrolonate,  m.  p.  225 — 226°,  being  obtained  crystalline.  The 
oximinoacetyl  derivative  of  arsanilic  acid  is  likewise  readily  obtained, 
and  also,  from  3-amino-4-hydroxyphenylarsinic  acid,  3 -oximino- 
acetamidoA-hydroxyphenylarsinic  acid,  which  is  reduced  by  stannous 
chloride  in  presence  of  a  trace  of  potassium  iodide  to  3  :  3  '-diglycyl- 
amido-4  :  4' -dihydroxy arsenobenzene,  the  hydrochloride  of  which  is 
described. 

When  oximinoacetanilide  is  treated  with  warm  thionyl  chloride, 
cyanoformanilide  is  readily  produced.  Oximinoacetylanthranilic 
acid,  similarly  treated,  affords  cyanoformylanthranil,  m.  p.  123°. 
This  compound  is  hydrolysed  when  it  is  boiled  with  very  dilute 
alcohol,  and  isatic  acid  is  produced;  more  complete  hydrolysis, 
which  takes  place  when  the  boiling  is  prolonged,  produces  anthranilie 
acid.  Oximinoacetanilide  is  converted,  by  treatment  with  chlorine 
in  alcoholic  hydrochloric  acid  solution,  into  Dimroth  and  Taub’s 
oxanilhydroxamic  chloride  (A.,  1907,  i,  97).  From  the  correspond¬ 
ing  amino  compounds  the  following  derivatives  were  prepared  : 
p-oximinoacetamidoazobenzene,  brown  leaflets,  m.  p.  214° ;  p -toluene- 
3-azo-oximinoaceto-p-toluidide,  m.  p.  194°,  and  o-toluene-3-azo- 
oximinoaceto-o-toluidide.  W.  A.  S. 
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Addition  oi  Ethyl  Sodioacetoacetate  to  Substituted  Arom¬ 
atic  Mustard  Oils  [Thiocarbixnides].  D.  E.  Worrall  (J. 
Amer.  Chem.  Soc.,  1924,  46,  2834 — 2838). — Further  examination 
of  the  reaction  of  substituted  aromatic  thiocarbimides  with  ethyl 
sodioacetoacetate  shows  that  addition  takes  place  rapidly  with  the 
^-substituted  compounds,  the  anisyl  and  phenetyl  compounds 
reacting  more  slowly  than  the  other  compounds  examined.  The 
speed  of  reaction  diminishes  through  the  series  para  — y  meta  — >- 
ortho,  but  the  ultimate  yields  are  the  same.  The  additive  products 
on  treatment  with  acid  change  to  thioanilides,  but  in  the  cases  of 
the  o-toluidino,  o-  and  m-anisidino  derivatives  these  could  not  be 
obtained  crystalline.  No  evidence  was  obtained  of  the  “  ketonic 
hydrolysis  ”  previously  described  (A.,  1918,  i,  161),  and  in  all  cases 
“  acid  hydrolysis  ”  took  place  with  dilute  alkali,  the  acids  formed 
from  the  o-  and  m-toluidides  being  solids  of  low  m.  p.  which  spon¬ 
taneously  lose  carbon  dioxide,  yielding  amides  of  thionacetic  acid. 
On  repetition  of  the  earlier  work,  the  substance,  m.  p.  73 — 75°, 
obtained  by  “  ketonic  hydrolysis  ”  of  the  product  from  o-tolyl- 
thiocarbimide  could  not  be  isolated  and  only  thionaceto-o-toluidide, 
m.  p.  91 — 92°,  could  be  obtained,  probably  in  an  impure  form. 
m-Tolylthiocarbimide  and  ethyl  sodioacetoacetate  yield  ethyl  acetyl- 
thionmalono-m-toluidate,  m.  p.  78 — 80°,  which  on  hydrolysis  gives 
thionmalono -m-toluidic  acid,  melting  at  the  ordinary  temperature 
and  losing  carbon  dioxide  to  give  thionaceto-m-toluidide,  m.  p.  42 — 
43°.  Similarly,  from  m-bromophenylthiocarbimide  are  obtained 
ethyl  acetylthionmalono-m-bromoanilate,  prisms,  m.  p.  81 — 82°,  thion¬ 
malono -m-bromoanilic  acid,  m.  p.  101°  (decomp.),  and  m-bromo- 
thionacetanilide,  m.  p.  75 — 76°.  Ethyl  acetylthionmalono-p-anisidate, 
m.  p.  97 — 98°,  thionmalono-p-anisidic  acid,  m.  p.  90 — 91°  (decomp.), 
and  thionaceto-p-anisidide,  m.  p.  114°;  ethyl  acetylthionmalono-p- 
phenetidate,  m.  p.  87 — 88°,  thionmalono-p-phenetidic  acid,  m.  p.  105° 
(decomp.),  and  thionaceto-p-phenetide,  yellow  needles,  m.  p.  113 — 
114°  (Sachs  and  Loevy,  A.,  1904,  i,  307) ;  ethyl  acetylthionmalono-p- 
chloroanilate,  m.  p.  77 — 79°,  thionmalono-p-chloroanilic  acid,  m.  p. 
113 — 114°  (decomp.),  and  p-chlorothionacetanilide,  m.  p.  141 — 
142°  (Sachs  and  Loevy,  loc.  cit .);  ethyl  acetylthionmalono-p-iodo- 
anilate,  needles,  m.  p.  63 — 65°,  thionmalono -p-iodoanilic  acid,  m.  p. 
132 — 133°  (decomp.),  and  p-iodothionacetanilide,  m.  p.  149°;  ethyl 
acetylthionmalono-oi-naphthylamate,  prisms,  m.  p.  82 — 84°,  thion¬ 
malono-  a-naphthylamic  acid,  m.  p.  56 — 57°,  and  thionaceto-a- 
naphthylamide,  pale  yellow  needles,  m.  p.  111°  (Jacobsen,  A., 
1887,  960),  are  similarly  prepared.  Thionaceto-o-anisidide,  yellow 
plates,  has  m.  p.  52 — 53°.  R.  B. 

Identification  of  Amines.  U.  m-Nitrobenzenesulphon- 
amides.  C.  S.  Marvel,  F.  L.  Kingsbury,  and  F.  E.  Smith  ( J . 
Amer.  Chem.  Soc.,  1925,  47,  166 — 167). — m-Nitrobenzenesulphon- 
amides  were  prepared  either  by  treating  m-nitrobenzenesulphonyl 
chloride  with  a  slight  excess  of  amine,  the  reaction  being  exothermic, 
or  by  warming  a  mixture  of  the  sulphonyl  chloride  and  amine  in 
dilute  sodium  hydroxide  solution.  The  derivatives  of  the  following 
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amines  were  prepared  :  diethylamine ,  m.  p.  66° ;  di-n-butylamine , 
m.  p.  61° ;  methylaniline,  m.  p.  100° ;  ethylaniline,  m.  p.  100*5° ; 
n -propylaniline,  m.  p.  111*5°;  a -naphthylamine,  m.  p.  166*5°; 

-naphthylamine,  m.  p.  165*5° ;  o -chloroaniline,  m.  p.  153° ;  p-chloro- 
aniline,  m.  p.  119*5° ;  p-bromoaniline,  m.  p.  120*5°,  andn -butylaniline, 
m.  p.  78*5°.  G.  S.  W. 

Mechanism  of  the  Catalytic  Reduction  of  Oximes  and 
Nitriles  and  a  New  Method  for  the  Preparation  of  Secondary 
Amines.  K.  W.  Rosenmund  and  G.  Jordan  (Ber.,  1925,  58, 
[I?],  51 — 53). — Benzylamine  is  converted  into  dibenzylamine  and 
ammonia  to  an  extent  greater  than  90%  when  heated  in  boiling 
xylene  in  a  current  of  hydrogen  in  the  presence  of  palladised  barium 
sulphate;  if  the  hydrogen  is  replaced  by  air  large  quantities  of 
benzylidenebenzylamine  are  produced,  whilst  in  the  presence  of 
nitrogen  the  products  are  dibenzylamine  and  benzylidenebenzyl- 
amine  (10 — 15%).  (3-Phenylethylamine  gives  di-(3-phenylethyl- 
amine  in  88%  yield.  Benzene,  toluene,  and  cumene  are  less 
suitable  than  xylene  as  solvents. 

Gulevitsch’s  criticisms  (A.,  1924,  i,  1285)  of  the  “  complex  ” 
theory  of  catalysis  (cf.  Rosenmund  and  Zetsche,  A.,  1921,  ii,  320,  392, 
393,  631)  are  considered  invalid,  since  the  required  condition  of 
stability  of  the  complex  is  not  fulfilled  in  his  crucial  experiments. 

H.  W. 

Constitution  of  Organic  Derivatives  of  Sulphurous  Acid. 

F.  Raschig  (Schwefel-  u.  Stickstoff-studien,  1924,  242 — 249;  from 
Chem.  Zentr.,  1924,  ii,  1093 — 1094). — In  the  w-sulphonic  acids 
formed  from  aldehyde-bisulphite  compounds,  the  sulphur  is  linked 
directly  to  carbon,  phenol  and  formaldehyde-bisulphite  yielding  the 
sulphonic  acid,  0H*C6H4*CH2,S03H.  The  compounds  similarly 
obtained  from  amines  such  as  aniline  or  methylamine  are  not  true 
sulphonic  acids,  but  are  analogous  in  structure  to  formaldehyde- 
bisulphite  itself,  which  has  the  structure  CH2!S02I0  and  contains  the 
sulphur  only  loosely  attached .  One  oxygen  atom  is  readily  removed  by 
reduction,  formaldehyde-bisulphite  yielding  “  rongalite,”  CHNaIS02, 
in  which  the  sodium  is  attached  directly  to  carbon.  All  aldehyde- 
and  ketone-bisulphite  compounds  contain  the  metal  directly  bound 
to  carbon,  and  the  power  of  the  S02-  group  to  make  the  hydrogen 
atoms  attached  to  the  neighbouring  carbon  atom  replaceable  by 
metals  decreases  with  the  distance  of  the  carbon  atom  to  which  the 
hydrogen  is  attached  from  the  S02-  group.  Benzophenone  gives 
no  bisulphite  compound.  The  compound  of  phenanthraquinone 
with  1  mol.  of  sodium  hydrogen  sulphite  is  attributed  to  the  addition 
of  water  to  the  ketonic  oxygen  atoms,  giving  the  group  IC(OH)2  in 
which  a  hydrogen  atom  of  the  hydroxyl  groups  is  replaceable  by 
metals.  The  third  oxygen  atom  in  sulphurous  acid,  H2!S02*0,  plays 
a  part  in  the  replacement  of  amino  groups  in  aromatic  amines  by 
hydroxyl  groups  in  the  presence  of  sulphurous  acid,  naphthylamine 
yielding  the  intermediate  compound,  H2SO2!N*C10H7,  which  changes 
to  HSO2*NH*C10H7.  In  alkaline  solution,  the  tendency  to  replace¬ 
ment  of  the  amino  group  by  hydroxyl  is  greater  than  the  tendency 
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to  hydrolysis  of  the  sulphonic  group  from  nitrogen.  In  acid  solution, 
the  converse  is  true.  The  iV-sulphonic  acid  of  metanilic  acid, 
S03H*C6H4,NH*S03H,  in  alkaline  solution  yields  phenol-m-sulphonic 
acid  and  aminosulphonic  acid.  Similarly,  the  formation  of  hypo- 
sulphurous  acid  by  reduction  of  bisulphites  with  zinc  is  interpreted 
as  reduction  of  the  tautomeric  form  H2S02!0  to  H2S02  and  inter¬ 
action  of  this  with  unchanged  sulphurous  acid  yielding,  by  loss  of 
water,  H2S02'.S02.  The  double  linking  of  the  two  sulphur  atoms  is 
easily  split  by  the  action  of  aldehydes,  yielding  mixtures  of  the 
aldehyde  compounds  of  sulphurous  acid  and  hyposulphurous  acid. 

R.  B. 

Nitro  Derivatives  of  2-Methylnaphthalene.  V.  Vesely  and 
J.  Kapp  (Chem.  Listy,  1924,  18,  201—205  ;  244—249 ;  cf .  A.,  1923, 
i,  911). — When  2-methylnaphthalene  is  nitrated  to  the  mononitro 
stage  four  derivatives  can  be  isolated  or  characterised.  The  crude 
mixture  is  reduced  with  alcoholic  ammonium  sulphide;  l-nitro-2- 
methylnaphthalene,  the  chief  product  and  the  only  one  isolated 
hitherto  (cf.  Schulze,  A.,  1884,  1183;  Lesser,  A.,  1914,  i,  33), 
remains  unattacked.  The  mixture  of  amines  obtained  is  semi-solid 
and  when  filtered  affords  6(  ?)- amino -2-methylnaphthalene ,  m.  p.  128° 
(acetyl  derivative,  m.  p.  153°,  benzoyl  derivative,  m.  p.  182 — 183°) ; 
the  corresponding  2-methyl-6(  \)-naphthol  has  m.  p.  125-5°.  The 
residual  oily  amine  is  either  acetylated  or  benzoylated  and  then 
fractionally  crystallised  from  alcohol;  it  thus  affords  ^-amino-2- 
methylnaphthalene,  m.  p.  51 — 52°,  as  the  acetyl  derivative,  m.  p.  175 
— 176°,  or  8-amino-2-methylnaphthalene  as  the  benzoyl  derivative, 
m.  p.  194—195°, 

3-Methyl-a-naphthylamine  was  prepared  for  comparison  as  follows. 
l-Acetamido-2-methylnaphthalene  (Lesser,  loc.  cit.)  is  nitrated,  and 
the  resulting  4^-nitro-l-acetamido -2-methylnaphthalene,  m.  p.  240 — 
241°,  hydrolysed  to  4,-nitro-2-methyl-o.-naphthylamine,  m.  p.  184 — 
185°,  which,  by  displacement  of  the  amino  group  in  the  usual  way, 
affords  4-nitro-2-methylnaphthalene,  m.  p.  49 — 50°.  Reduction 
now  yields  the  desired  amine,  the  benzoyl  derivative  of  which  has 
m.  p.  188 — 189°.  By  the  usual  methods  it  affords  3-methyl-oc- 
naphthol  and  4,-bromo-2-methylnaphthalene  ( picrate ,  m.  p.  90 — 91°). 
4-Nitro-2-methyl-a-naphthylamine,  when  reduced,  affords  1  : 4- 
diamino-2-methylnaphthalene,  m.  p.  Ill — 113°,  which  is  converted 
by  oxidation  into  2-methyl-a-naphthaquinone  (Fries  and  Lohmann, 
A.,  1922,  i,  29).  7-Methyl-a-naphthylamine  ( acetyl  derivative,  m.  p. 
175 — 176°)  is  converted  in  the  usual  way  into  7-methyl-a-naphthol 
(Krollpfeiffer,  A.,  1923,  i,  343)  and  its  constitution  thus  established. 
It  also  affords  8-bromo-2-methylnaphthalene,  an  oil  ( picrate ,  m.  p. 
99—100°). 

When  2-methylnaphthalene  is  dinitrated,  “mixed  acid”  being 
used,  it  yields  at  least  two  dinitro  derivatives.  The  1  :  8(  ?),  m.  p. 
209°,  has  already  been  described  by  Schulze  and  by  Lesser  (loc.  cit.). 
The  second  product  is  1  :  5-dinitro-2-methylnaphthalene,  m.  p.  131°. 
Its  constitution  was  determined  as  follows.  On  reduction  with 
alcoholic  ammonium  sulphide,  it  affords  \-nitro-(5)-amino-2-methyl- 
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naphthalene,  m.  p.  134 — 135°  ( acetyl  derivative,  m.  p.  192°).  This 
is  converted  into  (5)-bromo-\-nitro-2-methylnaphthalene,  m.  p.  94° 
[cf .  the  product  obtained  by  Lesser  ( loc .  cit.),  by  brominating  1-nitro- 
2-methylnaphthalene],  and,  further,  into  ( 5)-bromo-2-methyl-a. - 
naphthylamine,  m.  p.  53*5°  ( acetyl  derivative,  m.  p.  184 — 185°),  and 
so  into  (5)-bromo-2-methyl-a-naphthol,  m.  p.  78 — 79°.  The  latter 
affords  3-bromophthalic  acid  on  oxidation.  The  bromine  atom 
must  therefore  be  in  the  5-  or  in  the  8-position  in  the  original 
naphthalene  nucleus.  From  the  (5)-bromo-2-methyl-a-naphthyl- 
amine  described  above,  the  amino  group  was  displaced.  The  product 
was  different  from  the  8-bromo-2-methylnaphthalene  previously 
described,  and  was  therefore  certified  to  be  5-bromo-2-methylnaphtha- 
lene  ( picrate ,  m.  p.  91 — 92°).  1  :  5-Diamino-2-methylnaphthalene  has 

m.  p.  125—128°.  W.  A.  S. 

Diphenylmethane  Series.  Benzhydryltrimethylammomum 
Bromide.  M.  Sommelet  ( Compt .  rend.,  1925,  180,  76 — 79 ; 
cf.  A.,  1923,  i,  202). — Benzhydryltrimethylammomum  bromide  is 
obtained  by  heating  a  mixture  of  methyl  bromide  and  benzhydryl- 
dimethylamine  in  benzene  solution,  or  by  mixing  benzhydryl  bromide 
with  a  benzene  solution  of  trimethylamine.  The  crystals  from  a 
mixture  of  alcohol  (95%)  and  ether  contain  1  mol.  of  water,  which 
can  be  removed  by  prolonged  heating  at  100°.  When  quickly 
heated  at  130 — 140°,  the  compound  decomposes  with  formation  of 
benzhydryl  ether  and  trimethylamine  hydrobromide.  This  is 
shown  to  be  directly  due  to  the  water  of  crystallisation,  according 
to  the  equations,  (i)  CHPh2*NMe3Br+H20=CHPh2’0H+NTVIe3,HBr, 
(ii)  CHPh2-NMe3Br-fCHPh2-0H=(CHPh2)20+NMe3,HBr.  The 
quaternary  bromide  is  particularly  sensitive  to  compounds  con¬ 
taining  hydroxyl  groups.  With  primary  and  secondary  alcohols, 
it  gives  the  benzhydryl  ether,  and  with  tertiary  amyl  alcohol  it  gives 
benzhydrol  and  its  oxide.  With  ethyl  lactate,  a  compound  is  formed 
which  on  hydrolysis  yields  benzhydryl-lactic  acid, 
CHPh2-0-CHMe-C02H, 

m.  p.  131°;  barium  salt,  -f  5H20.  The  mechanism  of  the  reaction 
of  the  quaternary  bromide  with  alcohols  is  discussed.  Benzhydryl 
bromide  reacts  with  trimethylamine  in  cold  alcoholic  solution  to 
form  the  ethyl  ether  of  benzhydrol  and  trimethylamine  hydro¬ 
bromide.  It  is  therefore  likely  that,  before  reacting  with  the 
alcohol,  the  quaternary  compound  dissociates  into  benzhydryl 
bromide  and  the  tertiary  amine.  Simple  decomposition  into  CPh2! 
and  NMe3,HBr,  with  formation  of  tetraphenylethylene  (cf. 
Staudinger  and  Endle,  A.,  1913,  i,  592),  does  not  appear  to  take  place 
when  the  quaternary  bromide  is  heated  alone  at  250°.  A.  C. 

Synthesis  of  Fluorenylamines.  C.  Courtot  and  P.  Petit- 

colas  ( Compt  rend.,  1925,  180,  297 — 299). — The  extreme  mobility 
of  a  halogen  atom  in  the  1 -position  of  indene  and  indane  derivatives 
(cf .  A.,  1923,  i,  1090 ;  1924,  i,  279)  is  shown  also  by  a  halogen  atom  in 
the  9-position  of  fluorene.  With  anhydrous  ammonia,  9-chloro- 
fluorene  reacts  peculiarly,  giving  difluorenylamine  (cf.  Curtius  and 


i.  248 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Kof,  A.,  1912,  i,  732),  dibiphenylenethene,  and  traces  of  primary 
amine.  With  aliphatic  or  aromatic  amines,  however,  the  reaction  is 
expressed  by  :  C13H9Cl+2NH2R=Cj3H9-NHR+NH2R,HCl. 

Fluorenylaniline,  obtained  from  9-chloro(or  bromo)-fluorene  and 
aniline,  was  prepared  by  Staudinger  and  Gaule  (A.,  1916,  i,  852). 
Fluor enyl--p-tolylamine,  similarly  obtained,  has  m.  p.  124°.  Fluorenyl- 
] p-nitroaniline ,  yellow  needles,  m.  p.  225°,  and  fluorenyl-oL-naphthyl- 
amine,  flocks  of  pink  needles,  m.  p.  172°,  were  also  prepared. 

Secondary  fluorenylamines  may  be  obtained  also  by  reduction  of 
the  A-substituted  ketimines  of  fluorenone  (cf.  Reddelien,  A.,  1910,  i, 
746)  in  alcoholic  ammonia  solution,  this  being  sometimes  preferable 
to  the  above  method.  Thus,  2-amino-9-chlorofluorene  reacts  in  a 
complex  manner  with  aniline,  whereas  reduction  of  the  anil  (orange 
needles,  m.  p.  141°)  formed  by  condensation  of  2-nitrofluorenone 
with  aniline  yields  2 -aminofluorenylaniline,  pale  yellow,  felted 
needles,  m.  p.  151 — 152°.  T.  H.  P. 

Catalytic  Dehydration  of  Phenol-Alcohol  Systems.  E. 

Briner,  W.  Pluss,  and  H.  Paillard  (Helv.  Chim.  Acta,  1924,  7, 
1046 — 1056). — When  a  mixture  of  phenol  and  methyl  alcohol  is 
passed  over  thorium  oxide  at  400—440°,  some  anisole  is  formed, 
but  when  the  catalyst  is  aluminium  oxide  an  oily  product  is  obtained 
containing  no  anisole  but  a  solid  compound,  now  identified  as 
hexamethylbenzene  (cf.  A.,  1924,  i,  503).  Neither  aluminium  nor 
thorium  oxide  has  any  noteworthy  effect  on  phenol  alone  at  415 — 
420°,  only  a  little  diphenyl  ether  being  formed,  but  when  methyl 
alcohol  alone  is  passed  over  aluminium  oxide  at  the  same  tem¬ 
perature  much  dimethyl  ether  (yield,  40%)  is  produced,  together  with 
carbon  monoxide  and  hydrogen.  The  gaseous  products  here  are 
accompanied  by  traces  only  of  formaldehyde,  and  indeed  this 
compound  is  broken  up  under  the  conditions  of  the  experiment. 
The  production  of  hexamethylbenzene  is  thus  evidently  due  to 
simultaneous  dehydration  and  dehydrogenation  and  appears  to  take 
place  according  to  the  equation  Ph’0H+7Me'0H=C6Me6-)-7H20-f- 
CO-f-H2.  Actually,  if  an  excess  of  methyl  alcohol  is  ased,  the  yield 
of  hexamethylbenzene  approaches  50%  of  the  theoretical  (calculated 
on  the  phenol  introduced)  and,  in  agreement  with  the  equation 
proposed,  much  less  hydrogen  is  obtained  than  would  be  yielded  by 
the  methyl  alcohol  used.  The  compound,  precipitated  by  methyl 
alcohol  and  washed  with  ethyl  alcohol,  is  nearly  pure  (m.  p.  161°; 
corrected  m.  p.  of  a  purified  specimen,  163-5 — 164°).  It  is  curious 
at  first  sight  that  only  the  hexamethyl  derivative  is  produced,  but  a 
consideration  of  the  thermochemistry  of  the  possible  reactions  shows 
that  in  that  which  takes  place  the  greatest  amount  of  heat  is 
generated.  Remarkably  enough,  however,  benzene  itself  will  not 
react  with  methyl  alcohol  under  the  same  conditions,  although  in 
this  case  even  more  heat  should  be  set  free. 

Other  phenols  afford  hexamethylbenzene  when  similarly  treated  ; 
thus,  o-cresol  gives  it  in  24-7%  yield  (on  the  o-cresol  introduced) ; 
?n-cresol,  3-6%  ;  js-cresol,  23-3%  ;  1:4:  5-xylenol,  54%  ;  1:3:5- 
xylenol,  55-6%  ;  resorcinol,  43%  ;  and  pyrogallol  1-2%  (with  much 
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tar).  (3-Naphthol  yields  a  new  telramethylnaphthalene,  m.  p.  104 — 
105°  ( picrate ,  m.  p.  184 — 185°). 

A  mixture  of  phenol  and  ethyl  alcohol  yields,  when  passed  over 
hot  alumina,  a  complex  mixture,  consisting  most  probably  of 
ethylated  phenetoles.  There  is  no  formation  of  tetraethylbenzene, 
but  this  is  not  surprising,  as  ethyl  alcohol  itself  yields  diethyl  ether 
and  ethylene,  and  no  hydrogen.  W.  A.  S. 

Action  of  Sodium  Hypochlorite  on  p-Cresoldisulphonic 
Acid.  F.  Raschig  ( Schwefel -  u.  Stickstoff-studien,  1924,  250 — 254 ; 
from  Chem.  Zentr.,  1924,  ii,  1081). — p-Cresol-3 :  5-disulphonic  acid 
with  sodium  hypochlorite  yields  first  a  hypochlorous  ester;  the 
chlorine  then  becomes  detached  from  the  oxygen  atom  and  enters 
the  ring,  4  or  5  mols.  of  hypochlorite  reacting  with  1  mol.  of 
disulphonic  acid.  With  4  mols.  of  hypochlorite  the  benzene  ring 
is  opened  and  a  substance  is  produced  in  which  the  strong  single 
linking  between  carbon  and  sulphur  is  converted  into  a  weak 
double  linking.  The  substance,  which  has  the  character  of  a 
hydroxy-acid  and  gives  an  odour  of  caramel  on  concentrating  its 
solutions,  appears  to  belong  to  the  sugar  group;  it  may  have  the 

formula  co.C(So3).CH(OH)iMe*CH(OH)-CH:S03.  R‘  B‘ 

Preparation  of  o-Ethylthiophenol  by  Hydrogenation  of 
Thionaphthen.  R.  Fricke  and  G.  Spilker  (Ber.,  1925,  58, 
[2?],  24 — 26). — Thionaphthen  is  converted  by  sodium  and  boiling 
ethyl  alcohol  mainly  into  o -ethylthiophenol,  b.  p.  210°/760  mm., 
d 15  1  037;  the  mercuric  salt,  m.  p.  135°,  lead  salt,  m.  p.  147-5°,  and 
the  methyl  ether,  b.  p.  229 — 230°/760  mm.,  are  described.  H.  W. 

Action  of  Aromatic  Alcohols  on  Aromatic  Compounds  in 
the  Presence  of  Aluminium  Chloride.  III.  Condensation 
of  Benzyl  Alcohol  and  Phenol.  R.  C.  Huston  ( J .  Amer.  Chem. 
Soc.,  1924,  46,  2775—2779;  cf.  A.,  1917,  i,  19;  1918,  i,  299).— 
p-Benzylphenol  (p-hydroxydiphenylmethane)  and  its  methyl  and 
ethyl  ethers  are  readily  obtained  by  the  action  of  benzyl  alcohol 
on  phenol  or  the  appropriate  phenolic  ether  in  the  presence  of 
aluminium  chloride  (0-5  mol.)  at  20 — 30°  in  light  petroleum,  the 
yields  varying  from  43  to  57%  of  theory.  In  the  condensation 
with  phenol,  the  light  petroleum  may  be  replaced  by  carbon  disul¬ 
phide,  but  in  the  absence  of  any  solvent,  the  reaction  starts  more 
slowly  and  the  temperature  rises  to  65°,  and  lower  yields  are 
obtained.  The  use  of  1  mol.  of  aluminium  chloride  does  not 
increase  the  yield  and  in  all  cases  a  fraction,  b.  p.  180 — 230°/4  mm., 
was  isolated  from  the  crude  product,  which  is  probably  a  mixture 
of  dibenzylphenols.  Benzyl  chloride  itself  with  phenol  and 
aluminium  chloride  at  35°  gives  a  36%  yield  of  p-hydroxydiphenyl- 
methane,  but  at  this  temperature  no  benzyl  chloride  was  obtained 
by  the  action  of  aluminium  chloride  on  benzyl  alcohol,  96%  of 
the  alcohol  being  recovered  unchanged.  Above  40°,  vigorous 
reaction  set  in  and  a  complex  mixture  was  obtained  from  which 
25 — 30%  of  the  theoretical  amount  of  benzyl  chloride  was  isolated. 
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No  diphenyl  ether  was  obtained  by  the  action  of  aluminium  chloride 
on  phenol  in  light  petroleum  below  30°  (cf.  Merz  and  Weith,  A., 
1881,  264).  ;p-Methoxydiphenylmethane  has  b.  p.  133 — 135°/4  mm. 
(cf.  Paterno,  J.C.S.,  1872,  25,  702) ;  the  ethyl  ether  has  b.  p.  171 — 
173°/12  mm.  (cf.  Klages  and  Allendorff,  A.,  1898,  i,  433).  It.  B. 

Action  of  Hydrobromic  Acid  on  some  Tertiary  Alcohols. 

P.  Ramart  ( Compt .  rend.,  1924,  179,  634 — 636;  cf.  Couturier,  A., 
1893,  i,  244;  Tissier,  A.,  1893,  i,  542;  Richard,  A.,  1911,  i,  6). — 
Hydrobromic  acid  in  glacial  acetic  acid  acts  on  alcohols  of  the 
formula  CPhAr(OH)*CR1R2R3  as  a  dehydrating  agent  with  formation 
of  an  unsaturated  hydrocarbon  in  which  one  of  the  three  alkyl 
groups  has  migrated  to  the  other  carbon  atom.  The  hypothesis  is 
put  forward  that  the  acid  and  alcohol  yield  the  corresponding 
bromide  with  elimination  of  water,  the  bromine  atom  and  an  alkyl 
group  then  exchanging  positions  yielding  an  unstable  bromide  which 
loses  a  molecule  of  hydrogen  bromide.  H.  J.  E. 

Order  of  Addition  to  Cyclic  Double  Linkings.  II.  S.  S. 

Nametkin  (J.  Buss.  Phys.  Ghem.  Soc.,  1924,  55,  47 — 69). — The 
existence  of  both  cis-  and  tfraws-addition  to  aliphatic  and  alicyclic 
double  bonds  is  discussed  at  length  and  it  is  suggested  that  the 
phenomenon  of  fraws-addition,  although  incompatible  with  classical 
stereochemistry,  is  readily  explained  in  the  light  of  Werner’s  views. 
It  is  shown  that  trans-cyclohex&nediols  are  obtained  by  the  action 
of  permanganate  on  the  corresponding  unsaturated  hydrocarbons ; 
the  isomeric  cis-compounds  are  prepared  from  the  oxides  obtained 
by  the  action  of  benzoyl  peroxide  on  the  unsaturated  hydrocarbons 
(cf.  A.,  1923,  i,  1081, 1082).  G.  A.  R.  K. 

Reactivity  of  Organic  Substances  in  Complex  Combination. 

H.  Reihlen,  R.  Illig,  and  R.  Wittig. — (See  i,  232.) 

Action  of  Grignard  Reagents  on  Amino-acids.  I.  K. 

Thomas  and  F.  Bettzieche  (Z.  physiol.  Ghem.,  1924,  140,  244 — 
260). — A  number  of  amino-alcohols  have  been  prepared  by  the 
action  of  Grignard  reagents  on  esters  of  amino-acids.  The  yields 
obtained  when  the  free  esters  were  employed  were  practically 
identical  with  those  obtained  from  the  ester  hydrochlorides ;  hence 
the  direct  employment  of  the  more  accessible  hydrochlorides 
appears  to  be  of  advantage.  In  those  cases  where  the  amino-alcohols 
were  difficult  to  separate  from  the  product  owing  to  their  great 
solubility  in  water,  they  were  not  isolated  in  the  free  state,  but  were 
converted  into  benzoyl  derivatives  by  benzoylation  of  the  aqueous 
solutions.  The  following  new  compounds  were  prepared  :  $-benz- 
amido-a.cc-diphenylethan-ot.-ol,  m.  p.  182°;  B-benzamido-y-ethylbutan- 
y-ol,  m.  p.  104°;  y-amino-a.-phenyl-$-benzylpropan-$-ol,  m.  p.  115 — 
116°;  $-amino-a.a-diphenylpropan-a-ol,  m.  p.  104 — 105°  {hydro¬ 
chloride,  m.  p.  210 — 215°) ;  8 -benzamido-y-ethylpentan-y- ol,  m.  p. 
104 — 105°;  B-amino-B-phenyl-y-ethylbutan-y-ol,  m.  p.  93 — 95° 
[ hydrochloride ,  m.  p.  214 — 215°;  N-benzoyl  derivative,  m.  p.  173° 
(corr.)] ;  y-amino-ay-diphenyl-$-benzylpropan-$-ol,  m.  p.  125 — 126° ; 
{ii-amino-aay-triphenylpropan-a-ol  hydrochloride,  m.  p.  227 — 228° ; 
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y-amino-<x.b-diphenyl-$-benzylbutan-$-ol,  m.  p.  129 — 130°;  o-amino- 
t-phenyl-y-ethylpentan-y-ol,  b.  p.  145 — 148°/16 — 17  mm.  (N -benzoyl 
derivative,  m.  p.  135°).  E.  S. 

Action  of  Grignard  Reagents  on  Amino-acids.  III.  De¬ 
amination  of  Tertiary  Amino-alcohols  by  Acetic  Acid  and 
Sodium  Nitrite  :  Conversion  into  Carbonyl  Compounds  with 
Migration  of  Groups.  F.  Bettzieche  (Z.  physiol.  Ghem.,  1924, 
140,  273 — 278). — A  study  of  the  action  of  nitrous  acid  on  amino- 
alcohols  has  led  to  an  interpretation  of  this  reaction  which  is 
identical  with  that  advanced  by  McKenzie  and  Roger  (A.,  1924,  i, 
650).  Nitrous  acid  converts  (3-amino-aa(3-triphenylethan-a-ol  into 
diphenylacetophenone,  |3-amino-aa-diphenylethan-a-ol  into  deoxy- 
benzoin,  {3-amino-aa-diphenylpropan-a-ol  into  methyldeoxybenzoin, 
and  {3-amino- aay-triphenylpropan- a- ol  into  benzyldeoxybenzoin. 

E.  S. 

Action  of  Grignard  Reagents  on  Amino-acids.  IV.  Acyl- 
amino-acids.  K.  Thomas  and  F.  Bettzieche  ( Z .  physiol.  Chem., 
1924,  140,  279 — 298). — When  the  benzoyl  derivatives  of  amino- 
acid  esters  are  treated  with  Grignard  reagents  (magnesium  ethyl 
bromide,  magnesium  phenyl  bromide)  the  benzamido  groups  are 
left  intact  and  the  esters  are  converted  into  benzoyl  derivatives  of 
the  corresponding  amino-alcohols.  In  some  cases,  the  same  products 
are  obtained  from  the  benzoyl  derivatives  of  the  acid  chlorides,  but 
the  yields  are  considerably  smaller.  The  hydrochloride  of  ethyl 
glycylglycine  similarly  reacts  with  magnesium  phenyl  bromide  to 
form  p-glycylamino-aa-diphenylethan-a-ol.  When  hydrolysed  with 
alkali,  the  benzoyl  derivatives  of  the  amino-alcohols  yield  benzoic 
acid  and  the  free  amino-alcohol ;  with  acid  hydrolysis,  the  latter  is 
further  decomposed  with  the  elimination  of  ammonia  (cf.  preceding 
abstracts).  The  hydrolysis  of  {3  -  gly  cy  lam  ino  -  a  a -diphenylethan  -  a  -  o  1 
takes  place  in  similar  fashion.  Acid  hydrolysis  of  8-benzamido- 
y-ethylbutan-y-ol  yields  as  main  product  a  substance  which  retains 
the  benzoyl  group  but  has  not  yet  been  identified.  E.  S. 

Dimethyl  and  Diethyl  Ethers  of  Phenolsulphonephthalein 
and  of  o-Cresolsulphonephthalein.  W.  R.  Orndorff  and 
C.  V.  Shapiro  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2856 — 2860). — The 
colourless  ethers  obtained  by  the  action  of  methyl  and  ethyl 
alcohols  on  phenolsulphonephthalein  in  the  presence  of  hydro¬ 
chloric  or  sulphuric  acid,  and  previously  regarded  as  monoalkyl 
ethers  (A.,  1923,  i,  340),  are  now  shown  to  be  dialkyl  ethers. 
Phenolsulphonephthalein  dimethyl  ether  on  heating  at  180°  in 
dry  carbon  dioxide  melts  to  a  red  liquid  which  does  not  absorb 
ammonia  and  is  reconverted  into  the  colourless  ether  on  keeping 
in  methyl  alcohol.  Dilute  sodium  hydroxide  hydrolyses  it  to 
phenolsulphonephthalein.  The  diethyl  ether ,  m.  p.  124 — 126°, 
does  not  absorb  ammonia  or  hydrogen  chloride,  and  on  heating 
to  155°  it  melts  to  a  red  liquid  which  likewise  does  not  absorb 
ammonia  and  in  methyl  alcohol  undergoes  alcoholysis  to  the 
colourless  dimethyl  ether.  The  colourless  diethyl  ether  is  hydro- 
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lysed  by  boiling  with  water,  o -Cresolsulphonephthalein  dimethyl 
ether,  m.  p.  167°,  is  converted  on  heating  at  190°  into  a  red  liquid, 
which  absorbs  1 — 2  mols.  of  hydrogen  chloride,  whereas  the  colour¬ 
less  ether  absorbs  neither  hydrogen  chloride  nor  ammonia.  Hydro¬ 
lysis  in  neutral,  acid,  or  alkaline  solution  yields  the  original  sulphone- 
phthalein.  The  diethyl  ether,  m.  p.  131 — 132°,  was  obtained  in 
the  presence  of  sulphuric  acid.  Acid  hydrolysis  regenerates  the 
original  phthalein,  but  towards  alkaline  hydrolysis  the  diethyl 
ether  is  more  stable.  Heating  at  140°  in  carbon  dioxide  gives  a 
red  liquid,  which  absorbs  2  mols.  of  hydrogen  chloride  and  3  mols. 
of  ammonia ;  on  keeping  over  potassium  hydroxide  and  sulphuric 
acid,  these  products  revert  to  the  coloured  diethyl  ether.  A 
quinonoid  structure  is  attributed  to  the  coloured  ethers  ;  the  colour¬ 
less  forms  are  regarded  as  possessing  the  lactonic  structure. 

R.  B. 

Naphthenic  Acids.  IV.  Naphthenic  Acids  derived  from 
Kubiki  Kerosene  Distillates.  Y.  Tanaka  and  S.  Nagai  (J . 
Fac.  Eng.  Tokyo,  1924,  16,  1 — 10). — Substantially  the  same  results 
as  have  already  been  published  (cf.  A.,  1924,  i,  168).  W.  A.  S. 

Naphthenic  Acids.  V.  Naphthenic  Acids  derived  from 
Niitsu  Petroleum.  Y.  Tanaka,  S.  Nagai,  and  S.  Ishida  (J. 
Fac.  Eng.  Tokyo,  1924,  16,  11 — 18). — The  crude  acid  mixture 
obtained  by  acidifying  a  waste  lye  from  the  refining  of  the  “  neutral 
distillate  ”  from  Niitsu  petroleum  contains  15-1%  of  organic  acids. 
The  isolated  naphthenic  acid  mixture  has  d\5  0*9937,  ri$  1*4917, 
acid  value  223*9,  and  about  85%  distils  between  180°  and  230°/8*9 — 
9'0  mm.,  all  the  fractions  having  specific  gravities  greater  than  0*99. 
The  mixed  methyl  esters  have  dl45  0*9631,  w}>  T4792,  and  73%  distils 
between  150°  and  200°/8*9 — 9*0  mm. ;  the  fractions  of  b.  p.  above 
180°  have  lower  specific  gravities  than  the  earlier  ones.  The  pure 
acids  obtained  by  hydrolysing  the  methyl  esters  have  df  0*9902, 
nY‘>  1*4887,  acid  value  226*1 ;  80%  of  this  mixture  distils  between 
190°  and  230°/8*9 — 9*0  mm.  The  acids  closely  resemble  those 
obtained  from  Kurokawa  oil  (cf.  A.,  1923,  i,  464).  W.  A.  S. 

Terpenes,  Phytosterols,  and  Resins.  III.  Pyrogenic  De¬ 
composition  of  Abietic  Acid.  K.  A.  Vesterberg  and  E.  Borge 
( Annalen ,  1924,  440,  305 — 310). — Distillation  of  American  colo¬ 
phony  (abietic  acid)  (1  kg.)  with  pumice  (50  g.)  impregnated  with 
nickel  (5  g.)  yielded  a  gas  containing  methane  and  carbon  monoxide, 
with  smaller  quantities  of  heavier  hydrocarbons,  and  an  oil,  b.  p. 
300 — 400°,  the  main  reaction  being  probably  C2oH3o02=C18H26-f- 
CH4-j-C02.  The  main  fraction  of  the  oil  (b.  p.  335 — 375°)  afforded, 
on  repeated  fractionation  under  reduced  pressure,  retene,  m.  p. 
98°,  an  octahydroretene,  C18H26,  b.  p.  323°/758  mm.,  142 — 143°/1 
mm.,  d™  0*9686,  n %  1*5370,  [a]D  — 48*43°  in  benzene  (cf.  Virtanen, 
A.,  1920,  i,  832)  and  a  hydrocarbon,  probably  C18H24.  It  is  con¬ 
cluded  that  the  “  diterebenthyl  ”  present  in  resin  oil  is  probably 
an  octahydroretene  (cf.  Bruhn,  Chem.  Zentr.,  1900,  24,  1105; 
Schultze,  A.,  1908,  i,  356)  and  that  the  product  of  the  action  of 
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hydriodic  acid  on  d-pimaric  acid  (Vesterberg,  A.,  1886,  i,  1038)  is 
probably  a  dodecahydroretene,  whilst  the  product  similarly  obtained 
from  sandarak  resin  (Henry,  T.,  1904,  85,  1238)  is  probably  an 
octahydroretene.  F.  G.  W. 

Nature  of  the  Colophony  extracted  from  the  Firs  of  Buco¬ 
vina.  O.  Czerny  (Bui.  Soc.  Chim.  Romania,  1924,  6,  94 — 96). — 
This  colophony  (cf.  A.,  1924,  i,  659)  contains  88*5%  of  acids  and 
4*6%  of  unsaponifiable  residue,  the  deficit,  6*9%,  being,  according 
to  Fahrion,  hydroxy-acids ;  a-,  [3-,  and  y-abietie,  sylvic,  and  y-pinic 
acids  are  present.  T.  H.  P. 

Two  Photodimer  ides  of  a-Phenylcinnamylideneacetonitrile. 

H.  Stobbe  and  F.  Kuhrmann  ( Ber .,  1925,  58,  [B],  85 — 87). — 
The  action  of  sunlight  on  a-phenylcinnamylideneacetonitrile  dis¬ 
solved  in  benzene  or  chloroform  in  the  presence  or  absence  of  iodine 
yields  two  dimerides,  A  and  B  (m.  p.  197°  and  215°),  the  former 
of  which  has  been  shown  to  be  1  :  3 -diphenylcyc/obutane - 2  :  4-di- 

atroponitrile,  CN-CPh:CH-CH<^p|j>CH-CH:CPh-CN  (Stobbe 

and  Barbaschinov,  A.,  1913,  i,  178).  It  is  found  that  the  sub¬ 
stance  A  is  isomerised  to  B  when  warmed  in  the  solid  state  or  in 
glacial  acetic  acid  solution,  and  that  the  latter  compound  is  produced 
when  the  tetrabromide  of  A  is  dehalogenated  with  zinc  dust  and 
acetic  acid.  B,  like  A,  is  readily  oxidised  by  cold  permanganate 
to  a-truxillic  acid  and  benzoyl  cyanide  and  becomes  depolymerised 
when  gently  heated;  it  does  not,  however,  add  bromine.  The 
absorption  curves  of  a-phenylcinnamylideneacetonitrile  and  the 
two  dimerides  are  closely  similar.  It  is  suggested  that  the 
isomerism  of  A  and  B  is  of  the  cis-trans  type,  depending  on  a 
difference  of  location  of  the  phenyl  and  cyano  groups  at  one  or 
both  of  the  ethylenic  linkings  of  the  side  chain.  H.  W. 

Naphthalene  and  the  Centroid  Structure.  R.  C.  Fuson 
(J.  Amer.  Chem.  Soc.,  1924, 46,  2779 — 2788). — The  centroid  structure 
for  naphthalene  proposed  by  Huggins  (A.,  1922,  i,  928,  997)  requires 
the  formation  of  peri-bridges  in  the  naphthalene  series  between 
positions  1  and  5  and  not  between  1  and  8.  Since  the  structures 
of  1  :  5-  and  1  :  8-hydroxynaphthoic  acid  appear  to  rest  on  the 
assumption  that  naphtholactone  is  formed  from  the  1  :  8-isomeride, 
the  synthesis  of  these  two  acids  has  been  attempted  by  methods 
which  would  admit  of  no  doubt  as  to  their  orientation.  o-Bromo- 
phenylparaconic  acid  (I)  on  heating  is  converted  by  the  Erdmann 
reaction  (A.,  1889,  150)  into  5-bromo-a-naphthol  (III),  through 
the  intermediate  stage  of  o-bromo-P-benzylidenepropionic  acid  (II). 
On  methylation,  the  5-bromo-a-naphthol  is  converted  into  1  :  5- 
bromomethoxynaphthalene,  from  which  1 :  5-methoxynaphthoic  acid 
is  obtained  by  the  Grignard  reaction  and  found  to  be  identical 
with  the  product  obtained  by  methylating  1  :  5-hydroxynaphthoic 
acid.  Consequently  the  accepted  structures  for  1  :  5-  and  1  :  8- 
hydroxynaphthoic  acids  are  correct  ,  and  the  peri-bridge  in  naphtho- 
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lactone  involves  the  1  :  8-positions.  The  centroid  structure  for 
naphthalene  is  accordingly  untenable. 


(I.) 


Br  CH 

(II£ 

co2h 


Br  CH 


OOH 


(in.) 


o-Bromobenzaldehyde  and  succinic  anhydride  in  the  presence  of 
anhydrous  sodium  acetate  at  120 — 140°  give  in  50%  yield  o-bromo- 
phenylparaconic  acid,  m.  p.  133 — 135°,  which  on  heating  at  250 — 
300°  yields  5-bromo-cc-naphthol,  m.  p.  137°,  identical  with  the 
product  obtained  by  diazotising  5-bromo-a-naphthylamine  hydro¬ 
chloride  and  hydrolysing  the  diazonium  sulphate  with  10%  sulph¬ 
uric  acid.  Methyl  sulphate  converts  the  bromonaphthol  into  1  :  5- 
bromomeihoxy naphthalene,  m.  p.  67 — 68°,  which  with  magnesium 
and  ether  yields  a  Grignard  compound  decomposed  by  carbon 
dioxide  to  give  5-methoxy-cc-naphthoic  acid,  slightly  yellow  plates, 
m.  p.  227 — 228*5°.  The  same  compound  was  obtained  by  methyl- 
ation  of  1  :  5-hydroxynaphthoic  acid,  m.  p.  23T5 — 233°  (cf.  Boyle 
and  Schedler,  T.,  1923,  123,  1641)  with  methyl  sulphate.  R.  B. 


[Benzilic  Acid  Transformation.]  A.  Schonberg  (Ber.,  1925, 
58,  [J3],  235;  cf.  A.,  1923,  i,  928;  1924,  i,  1195).— A  reply  to 
Scheuing  (this  vol.,  i,  44).  H.  W. 


Formation  of  Camphor-sec .  -tert .  -nitrilic  Chloride  and 
Chlorocamphor-sec. -tert. -nitrilic  Chloride  from  Camphor- 
imide  by  Means  of  Phosphorus  Pentachloride.  J.  Bredt 

and  A.  Ivanov  (Ber.,  1925,  58,  [B],  56 — 62). — Camphorimide  is 
converted  by  phosphorus  pentachloride  in  the  presence  of  light 
petroleum  at  110°  mainly  into  camphor -sec. -tert. -nitrilic  chloride, 
CH— CH(CN)>cm 
CH2-CMe(COCir  2’ 

alkaline  solution  to  camphor-sec. -tert. -nitrilic  acid,  m.  p.  151 — 
152°.  The  chloride  can  also  be  prepared  from  the  acid  by  the 
action  of  phosphorus  pentachloride  in  the  presence  of  octane  at  0°. 
It  is  converted  by  ammonia  in  ethereal  solution  into  the  corre¬ 
sponding  amide,  m.  p.  129 — 130°  ( monohydrate ,  m.  p.  89 — 90°),  and 
by  aniline  into  the  anilide,  m.  p.  200 — 201°.  When  heated  with 
phosphorus  pentachloride  at  125°,  it  yields  chlorocamphor- sec.- 


m.  p.  92°,  which  is  hydrolysed  in  cold 


tert. -nitrilic  chloride,  ^£5[)>CMe2,  b.  p.  152— 153°/14 

CH2#CMe(COCl) 

mm.,  which  is  also  obtained  when  camphorimide  is  heated  with 
an  excess  of  phosphorus  pentachloride  in  a  sealed  tube  at  125°; 
it  is  transformed  by  warm,  concentrated  hydrochloric  acid  into 
chlorocamphorimide,  m.  p.  293°  (decomp.).  The  product  obtained 
by  Mameli-Mannessier  (A.,  1914,  i,  1127)  by  the  action  of  phosphorus 
pentachloride  on  camphorimide  is  a  mixture  of  camphor-  and 
chlorocamphor-sec.-tert.-nitrilic  chlorides.  H.  W. 
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Camphor-sec. -ter#. -nitrilic  and  Chlorocamphor-sec. -tert.- 
nitrilic  Acids.  J.  Bredt  (Ber.,  1925,  58,  [B],  62 — 63;  cf. 
Scheiber  and  Knothe,  A.,  1912,  i,  542). — -Chlorocamphor-s ec.-tert.- 
nitrilic  acid  is  converted  above  180°  into  a  mixture  of  camphano- 
nitrile  and  chlorocamphorimide  (cf.  Bredt,  Linck,  and  de  Sousa, 
A.,  1912,  i,  411).  H.  W. 

Influence  of  Constitutional  Variation  on  the  Absorption 
and  Stability  to  Hydrogen  Ions  of  certain  Halogenated 
Derivatives  of  Fluorescein.  W.  C.  Holmes  ( J .  Amer.  Chem. 
Soc.,  1924,  46,  2770 — 2775). — The  absorption  maxima  in  dilute, 
slightly  alkaline,  aqueous,  and  alcoholic  solutions  of  the  dipotassium 
salts  of  fluorescein  and  a  number  of  its  halogen  derivatives  have 
been  determined,  using  a  Hilger  wave-length  spectrometer  and  a 
Nutting  photometer.  The  nature  of  the  halogen  atom  substituted 
within  the  phthalic  anhydride  residue  exerts  a  definite  influence 
on  the  displacement  of  the  absorption  maxima,  but  to  a  smaller 
extent  than  in  the  case  of  substitution  in  the  resorcinol  residues. 
The  influence  of  substitution  in  the  resorcinol  nucleus  is  not  constant 
under  all  conditions,  but  is  modified  by  substitution  in  the  phthalic 
anhydride  residue,  the  effect  being  greater  in  fluoresceins  thus 
substituted  than  in  fluorescein  itself.  Moir’s  factors  for  the  calcul¬ 
ation  of  colour  (A.,  1923,  ii,  48,  108)  are  therefore  inadequate  for 
accurate  results.  Substitution  in  the  1  and  8  ( h  and  i)  positions 
in  the  resorcinol  residues  is  practically  without  effect  on  the  absorp¬ 
tion,  and  the  hypsochromic  effect  predicted  by  Moir’s  factors  is  not 
observed,  decaiodofluorescein  having  an  absorption  maximum  of 
549-5  fxfx.  Substitution  within  the  resorcinol  residues  increases  the 
stability  of  the  dyes  in  aqueous  solution  towards  hydrogen  ions, 
whilst  substitution  in  the  phthalic  acid  residue  produces  the  opposite 
result.  The  stability  of  the  dyes  towards  acids  is  increased  by 
the  replacement  of  iodine  by  bromine  or  of  bromine  by  chlorine. 

R.  B. 


Unsaturated  Ketonic  Acids.  I.  Constitution  of  the  so- 
called  “  Pechmann  Dyes”  and  the  Mechanism  of  their 
Formation  from  (3-Benzoylacrylic  Acid.  M.  T.  Bogert  and 
J.  J.  Ritter  (J.  Amer.  Chem.  Soc.,  1924,  46,  2871 — 2878). — The 
yellow  product  obtained  by  Pechmann  (A.,  1882,  1074)  by  the 
action  of  alcoholic  potassium  hydroxide  on  the  “  Pechmann  dye  ” 
from  [3-benzoylacrylic  acid  is  a  mixture  of  the  bright  yellow  di- 


phenacylfumaric  acid, 
phenacylmaleic  acid, 


C0Ph-CH2-C-C02H 

CO,H-C-CH2-COPh’ 


with  colourless  di- 


C0Ph-CH2-q-C02H 
C0Ph*CH2C'C02H’ 


and  the  red  substance 


obtained  on  dehydration  with  acetic  anhydride  is  diphenacylmaleodi- 

lactone,  V  .V  ,  identical  with  the  product  obtained 

PhC.CH-C — C-CH.CPh 


by  Kugel  by  the  oxidation  of  phenylerotonolactone  with  ferric  chloride 
(A.,  1898,  i,  198).  Dehydration  of  diphenacylfumaric  acid  with 
glacial  acetic  acid  (cf.  Kugel,  loc.  cit.)  or  acetic  anhydride  yields  the 
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dilactide,  ^9  9  a^so  obtained  by  Kugel.  The  cis- 

dilactone  is  the  first  product  of  the  action  of  acetic  anhydride  on 
P-benzoylacrylic  acid,  longer  heating  yielding  the  fraws-isomeride, 
which  is  the  Pechmann  dye.  In  view  of  these  relations,  the  form¬ 
ation  of  the  latter  substance  from  (3-benzoylacrylic  acid  is  repre¬ 
sented  by  the  scheme  : 


COPh'CHICH’COoH 


OH  HOCO 
PhC=C=CH 


O— CO 
Phc:c:cH 


CO 


o- 

PhC.'CH-C: 


o— coco-o 

Phc:cH-c=c-CH:cPh 


o- 


-co 

Phc:cH-c:c-cH:cph 


to — 


0 


the  colour  of  the  two  dilactones  being  attributed  to  the  presence 
of  the  indigo  chromophore  -CO*C.‘C*CO-  in  conjunction  with  un¬ 
saturated  cyclic  systems.  In  view  of  the  appearance  of  symmetrical 
structure  by  the  change  from  keto  to  enolic  form,  this  view  is 
not  inconsistent  with  the  f umaroid  structure  advocated  for  benzoyl- 
acrylic  acid  in  its  ketonic  form  (Rice,  A.,  1923,  i,  218 ;  1924,  i,  287) 
and  it  is  supported  by  the  formation  of  phenyl-y-crotonolactone, 


-CO 


PhC:CH-CH„ 


and  not  of  dihydronaphthaquinone 


1  : 4-di- 


hydroxynaphthalene)  by  dehydration  of  [3-benzoylpropionic  acid, 
and  by  the  failure  of  [3-benzoyl-a-methylacrylic  acid  to  give  a 
Pechmann  dye.  Diphenacylfumaric  and  diphenacylmaleic  acids 
give  blood-red  solutions  in  cold  dilute  potassium  hydroxide,  the 
colour  changing  to  pale  yellow  on  warming  owing  to  reconversion 
into  the  ketonic  form.  The  two  dilactones  are  converted  into  the 
corresponding  acids  by  the  action  of  alcoholic  potassium  hydroxide, 
the  reverse  change  taking  place  with  diphenacylmaleic  acid  alone 
on  heating  with  acetic  anhydride.  (3-  ( a-N, aphthoyl) acrylic  acid  and 
acetic  anhydride  give  di-<x.-naphthacylfumarodilactone,  black  needles 
with  brilliant  blue  lustre,  melting  with  decomposition  at  high 
temperatures,  (3  -  ( (3  -  Naphthoy  1 ) acrylic  acid  similarly  yields  di- 
$-naphthacylfumarodilactone,  dark  red,  glistening  needles.  R.  B. 


Behaviour  of  certain  Phenylhydrazones  dissolved  in 
Organic  Solvents.  G.  Rastelli  ( Gazzetta ,  1924,  54,  964 — 
972). — The  violet  coloration  appearing  when  benzaldehydephenyl- 
hydrazone  is  dissolved  in  chloroform  (cf.  Minunni  and  Rap,  A., 
1897,  i,  40)  is  shown  by  a  number  of  other  aldehyde  (but  not 
ketone)  hydrazones  in  this  and  other  solvents,  bromoform  being 
the  most  effective  in  this  respect.  The  appearance  of  the  colour 
is  not  affected  by  light,  but  is  accelerated  by  heating  and  prevented 
by  the  presence  of  moisture ;  oxygen  seems  to  exert  a  positive 
catalytic  effect,  but  the  coloration  is  not  due  directly  to  oxidation 
products. 

Cryoscopic  measurements  show  that  the  molecular  weight  of 
benzaldehydephenylhydrazone  in  bromoform  solution  increases 
from  about  the  normal  value  to  about  twice  this  value  as  the 
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violet  colour  develops.  Further,  with  mixtures  in  varying  pro¬ 
portions  of  chloroform  (or  bromoform)  and  the  phenylhydrazone 
in  benzene  solution,  the  molecular  freezing-point  depression  attains 
a  minimum  value  when  the  two  solutes  are  present  in  equimolecular 
proportions. 

The  conclusion  is  reached  that  the  violet  coloration  is  due  to  the 
formation  of  an  unstable,  additive  compound  containing  2  mols. 
of  the  hydrazone  and  2  mols.  of  the  solvent.  The  violet  solution 
formed  when  a  phenylchloroform  solution  of  benzaldehydephenyl- 
hydrazone  is  cautiously  heated  deposits  a  compound,  violet  crystals, 
m.  p.  65 — 67°,  which  very  readily  decomposes,  containing  6*43% 
of  nitrogen,  the  proportion  required  for  an  additive  compound  of 
the  solvent  (1  mol.)  and  solute  (1  mol.)  being  7-10% .  T.  H.  P. 

Catalytic  Reduction  of  Aromatic  Aldehydes.  K.  W.  Posen - 
mund  and  G.  Jordan  ( Ber .,  1925,  58,  [B],  160 — 162). — Hydro¬ 
genation  of  benzaldehyde,  anisaldehyde,  and  o-chlorobenzaldehyde 
in  glacial  acetic  acid  solution  in  the  presence  of  palladised  barium 
sulphate  with  one  molecular  proportion  of  hydrogen  yields  a  mixture 
of  approximately  equal  parts  of  unchanged  aldehyde,  corresponding 
alcohol,  and  hydrocarbon,  since  aldehyde  and  alcohol  are  reduced 
at  nearly  equal  rates.  Addition  of  quinoline  (cf.  Rosenmund  and 
Heise,  A.,  1921,  ii,  631)  diminishes  the  velocity  of  the  second  action 
to  such  an  extent  that  the  alcohols  can  be  obtained  in  62 — 75% 
yield.  In  the  cases  of  piperonal  and  vanillin,  the  rates  of  the  two 
reactions  are  sufficiently  different  to  allow  the  preparation  of  either 
alcohol  or  hydrocarbon  by  the  use  of  one  or  two  molecular  pro¬ 
portions  of  hydrogen ;  addition  of  quinoline  is  unnecessary. 

H.  W. 

Action  of  Grignard  Reagents  on  Amino-acids.  II.  Con¬ 
version  of  3-Anaxno-aa-diphenylethan-a-ol  into  Diphenylacet- 
aldehyde.  K.  Thomas  and  F.  Bettzieche  (Z.  physiol.  Chern., 
1924,  140,  261 — 272). — Some  examples  of  the  conversion  of  amino- 
alcohols  into  carbonyl  compounds  by  elimination  of  ammonia  have 
been  studied,  but  the  evidence  so  far  obtained  is  insufficient  to 
permit  any  conclusion  to  be  reached  regarding  the  intermediate 
stage  of  the  reaction.  A  migration  of  radicals  similar  to  that 
which  occurs  during  the  analogous  decomposition  of  glycols  (Meer- 
wein,  A.,  1920,  i,  2)  has  not  been  observed  with  any  of  the  amino- 
alcohols  studied. 

[3-Amino-aa-diphenylethan-a-ol  is  converted  into  diphenylacet- 
aldehyde  by  the  action  of  boiling  concentrated  hydrochloric  acid, 
but  is  unattacked  by  cold  concentrated  sulphuric  acid.  The 
similar  conversion  of  (B-amino-aa-diphenylpropan-a-ol  into  di- 
phenylacetone  and  of  [3  -  amino  -  oca  ,3 -triphenylethan-  a-ol  into  di- 
phenylacetophenone  is  brought  about  by  both  reagents.  [3-Amino- 
aay-triphenylpropan-a-ol  yields  triphenylacetone  on  treatment  with 
cold  concentrated  sulphuric  acid.  Nitric  acid  has  a  more  drastic 
action  on  the  amino-alcohols ;  boiling  sodium  hydroxide  has  little, 
if  any,  action.  E.  S. 
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Chlorination  of  l-Methylc#c/ohexan-4-one.  M.  Godchot 
and  P.  Bedos  (Compt.  rend.,  1925,  180,  295 — 297). — Direct  chlorin¬ 
ation  of  l-methylcycfohexan-4-one  gives  only  a  poor  yield  of  3-chloro- 
l-methylcycZohexan-4-one  (cf.  Kotz  and  Steinhorst,  A.,  1911,  i,  210), 
together  with  considerable  proportions  of  polychloro  compounds ; 
the  highly  stable  dicMoro-l-methylcyclohexanA-one,  C7H10OC12, 
m.  p.  98 — 99°,  was  isolated.  Chlorination  by  means  of  mono- 
chlorocarbamide  (cf.  Detoeuf,  A.,  1922,  i,  236,  327)  yields  75%  of 
o-chloro-l-methylcyc/ohexan-4-one,  which,  when  distilled  under 
diminished  pressure,  separates  into  two  isomerides,  probably  of 
cis-cis-  and  m-£nms-configurations  :  (1)  b.  p.  80 — 82°/12  mm.,  dls 
1-0994,  n$  1-4705,  and  (2)  b.  p.  110— 112°/12  mm.,  d19  1-0749, 
Wd  1-4649.  At  the  ordinary  temperature,  each  isomeride  gradually 
undergoes  partial  transformation  into  the  other,  the  form  with  the 
higher  boiling  point  always  predominating  in  the  final  mixture. 
This  isomerisation  doubtless  takes  place  with  intermediate  form¬ 
ation  of  the  enolic  compound,  the  ease  with  which  the  latter  arises 
being  due  to  the  presence  in  the  molecule  of  a  chlorine  atom  in  the 
ortho  position  to  the  carbonyl  group.  Chlorocycfohexanone  also 
forms  an  enolic  modification  spontaneously.  T.  H.  P. 

Stereochemistry  of  Dicyclic  Ring-systems.  I.  Deca- 
hydronaphthalene  and  its  Derivatives.  W.  Huckel  (Annalen, 
1925,  441,  1 — 48;  cf.  A.,  1924,  i,  31). — A  decision  is  sought  as  to 
the  planar  or  non-planar  configuration  of  the  cyc/ohexane  ring 
(cf.  Ingold,  T.,  1915,  107,  1080;  Sachse,  A.,  1890,  1386;  Mohr, 
ibid.,  1919,  ii,  229;  1922,  i,  243;  Boeseken,  ibid.,  1924,  i,  156; 
Eisenlohr  and  Polenske,  ibid.,  1924,  i,  1291),  especially  when  com¬ 
bined  with  other  rings.  The  existence  of  cis-  and  £rans-forms  of 
decahydronaphthalene  (decalin)  is  placed  beyond  doubt. 

cis-P-Decalone  (2-ketodecahydronaphthalene),  synthesised  by 
distillation  of  cis-cycZohexane-l-acetic-2-propionic  acid  (m.  p.  109 — 
110°;  diethyl  ester,  b.  p.  183°/20  mm.;  dianilide,  m.  p.  163°) 
with  acetic  anhydride,  has  m.  p.  109 — 110°,  b.  p.  128°/26  mm., 
df  1-0038,  ri$  1-49265  [ semicarbazone ,  m.  p.  182 — 183°  (decomp.); 
oxime,  b.  p.  161 — 165°/16  mm.].  The  same  product  obtained  by 
oxidation  of  cis-£-decalol  (decahydro-fi-naphthol)  has  m.  p.  —14°. 
On  reduction,  the  ketone  gives  cis- (3-decalol,  m.  p.  105°,  which  also 
results  from  the  hydrogenation  of  ar-fi-tetralol  by  Willstatter’s, 
Skita’s,  or  Ipatiev’s  method,  or  of  ac- (3-tetralol  by  Willstatter’s 
method.  cts-0-Decalol  (phenylur ethane,  m.  p.  134° ;  benzoate, 
m.  p.  57 — 58°)  is  practically  odourless,  cis- P-Decaloneoxime  is 
reduced  by  Skita’s  method  or  by  sodium  and  alcohol  to  cis-0- 
decalylamine  (decahydro-$ -naphthylamine)  ( acetyl  compound,  m.  p. 
154—155°). 

Hydrogenation  of  ac-P-tetralol  in  the  presence  of  nickel  at  150 — 
170°  gives  a  liquid  decalol  of  definite  odour,  from  which  an  impure 
cis-P-decalol,  m.  p.  about  100°,  is  deposited  on  long  standing. 
Pure  tfra?is-p-decalol,  m.  p.  75°,  is  best  obtained  by  reducing 
technical  decalone  with  sodium  and  alcohol,  the  solid  portion  of 
the  product  being  many  times  recrystallised  from  light  petroleum. 
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in  which  the  cis-isomeride  is  less  soluble.  Oxidation  gives  trans - 
[i-decalone,  m.  p.  6°,  b.  p.  241°/755  mm.  or  126°/20  mm.,  d]6'7  0-9797, 
w1,)  1-48088,  which  has  a  faint  odour,  less  sweet  than  that  of  the 
cis-compound.  Technical  decalone  contains  about  60%  of  trans- 
and  40%  of  ei-s- decalone.  /raws-P-Decaloneoxime,  m.  p.  76°,  is 
reduced  in  acetic  acid  by  hydrogen  and  platinum  black  to  trans - 
$-decalylamine  { acetyl  compound,  m.  p.  128 — 129°). 

[With  E.  Brinkmann.] — In  the  a-  as  in  the  ^-series,  catalytic 
hydrogenation  of  ar-  and  ac-tetralols  leads  only  to  one  decalol, 
cis- a-decalol,  m.  p.  93°  {phenylur  ethane,  m.  p.  118°),  being  obtained 
almost  quantitatively  from  ar-a-tetralol,  whilst  oc-a-tetralol  gives 
some  30%  of  cis-decalin.  By  oxidation  of  cis-a-decalol  and  purific¬ 
ation  of  the  resulting  decalone  via  the  semicarbazone  with  sub¬ 
sequent  decomposition  with  oxalic  acid,  the  product  is  impure 
fraws- a-decalone,  the  solid  portion  of  which,  m.  p.  33°  (semicarb¬ 
azone,  m.  p.  229 — 230°;  oxime,  m.  p.  168°),  is  identical  with 
Leroux’s  decalone  (A.,  1904,  i,  236).  If  the  ketone  is  isolated  by 
means  of  its  bisulphite  compound,  a  pure  cis- a-decalone,  m.  p.  2°, 
results.  The  cis -ketone  is  converted  quantitatively  into  the  trans  - 
isomeride  by  long  heating  with  oxalic  or  hydrochloric  acid  or  with 
alcoholic  sodium  hydroxide,  by  distillation  at  ordinary  pressure  or 
after  keeping  several  months.  The  oxime  and  the  benzylidene 
compound  (m.  p.  91°)  are  tfraws-derivatives,  as  also  is  the  bis- 


..decalone,  ^-CH.-OH-CO-CH^OH) - CH-Ctt^H, 

’  fTT  .PIT  .OTT.PTT  .C'U  n  IT  .PVT  .PIT  .mT.PTT  .PTT  ’  “ 

v^xi2  C1I2  Cxlj  V  i  l  2  CJI2  Uxi  2  vil  Uilg  U-O-2 

151°,  obtained  from  either  cis-  or  trans- a-decalone  by  heating 


with  sodium  methoxide.  Oxidation  with  nitric  acid  converts  the 


decalones  into  cis-  and  £raws-2-carboxycycfohexane-l-propionic  acids 
respectively,  m.  p.  103°  and  143°.  The  trans- acid  is  also  obtained 
by  the  action  of  cold  permanganate  on  trans- a-decalol.  By  oxid¬ 
ation  with  chromic  acid  or  permanganate,  the  decalones  both  give 
S-ketosebacic  acid,  m.  p.  116°  [ semicarbazone ,  m.  p.  179 — 180° 
(decomp.)],  which  is  reduced  by  Clemmensen’s  or  Wolff’s  method 
to  sebacic  acid,  m.  p.  134°  (dimethyl  ester,  m.  p.  33°).  trans- 
a-Decalol,  m.  p.  63°,  b.  p.  130°/28  mm.,  is  obtained  by  alkaline 
reduction  of  trans- a-decalone,  whilst  reduction  by  Willstatter’s 
method  gives  in  addition  a  liquid  decalol  {phenylur ethane,  m.  p. 
134°).  tra,ns-<x-Decalylamine  { decahydro-x-naphthylamine ),  b.  p. 
128 — 129°/29  mm.,  from  £ra?is-a-decaloneoxime,  has  a  much  more 
unpleasant  odour  than  p-decalylamine  and  more  quickly  absorbs 
carbon  dioxide  from  the  air.  The  benzoyl  derivative  (Leroux, 
m.  p.  195°)  is  separable  into  two  isomeric  products,  m.  p.  194°  and 
112°.  A  pure  acetyl  compound,  m.  p.  127°  (Leroux,  182°),  is  also 
described. 


[With  E.  Goth.] — Synthetic  methods  fail  to  give  cis-a-decalone, 
but  the  tfrems-compound  is  synthesised  as  follows.  cis-2-Carboxy- 
cyclohexyl-l-butyric  acid,  m.  p.  92 — 94°  {monoanilide,  m.  p.  125°; 
dianilide,  m.  p.  196 — 201°;  diethyl  ester,  b.  p.  185°/18  mm.,  df 
1-0175,  Wp"7  1-45687),  prepared  by  reduction  by  Skita’s  method 
of  y-o-carboxyphenylbutyric  acid,  is  readily  isomerised  by  hydro¬ 
chloric  acid  at  200°  to  trsnis-2-carboxycyclohexyl-l-butyric  acid , 
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m.  p.  92 — 94°  (mixed  m.  p.  with  cis-acid,  79 — 83°;  monoanilide , 
m.  p.  152° ;  dianilide,  m.  p.  210 — 213° ;  diethyl  ester ,  b.  p.  188°/21 
mm.,  df  1-0118,  »if'7  1-45537).  Both  the  cis-  and  the  fraws-esters 
on  treatment  with  sodium  ethoxide  give  the  same  ethyl  trans - 
u-decalone-$-carboxylate,  m.  p.  76°,  b.  p.  171 — 172°/18  mm.,  df'5 

1- 0692,  ?i|®5  1-49064,  containing  40%  of  enol  and  60%  of  ketone. 
This  is  also  obtained  by  condensation  of  cis -  or  trans- a- decalone 
with  ethyl  oxalate  at  — 10°  to  — 15°  ( ethyl  a-decaloneoxalate  forms 
with  aniline  a  characteristic  pyrrolidone,  C^H^ONg,  m.  p.  216 — 
217°)  and  subsequent  elimination  of  carbon  monoxide  at  160 — 
180°  in  a  vacuum  (some  trans  -  a  -  dec  alone  is  formed  during  dis¬ 
tillation).  The  ethyl  a-decalonecarboxylate  readily  condenses 
with  phenylhydrazine  to  form  a  phenylpyrazolone,  m.  p.  199 — 
200°.  Hydrolysis  of  the  ester  with  methyl-alcoholic  potassium 
hydroxide  or,  better,  with  sodium  hexahydrophenoxide,  gives  trans- 

2- carboxy-cycZohexyl-l-butyric  acid,  whilst  “  ketonic  hydrolysis  ” 
with  5%  aqueous  potassium  hydroxide  yields  frtms-a-decalone, 
m.  p.  33°. 

A  detailed  account  is  given  of  the  work  on  cis-  and  /raras-decalins 
briefly  reported  earlier  (A.,  1924,  i,  31).  Since  hydrogenation  of 
naphthalene  or  tetralin  leads  to  a  mixture  of  the  two  decalins, 
these  are  best  prepared  pure  from  cis-  and  fraws-decalols  (m.  p. 
105°  and  75°)  by  oxidation  to  decalones  and  reduction  by  Clem- 
mensen’s  method,  or  by  dehydration  to  octalins  and  hydrogenation 
by  Willstatter’s  method.  The  pure  decalins  differ  by  8°  in  b.  p. 
and  are  therefore  separable  by  careful  fractionation  of  technical 
decalin.  cis-Decalin  has  m.  p.  —51°,  b.  p.  193°,  df  0-893  to  0-898, 
rif  1-480  to  1-482,  and  is  identical  with  Willstatter’s  decalin  (A., 
1924,  i,  628).  It  is  not  converted  into  the  trans -is omerid e  by  pass¬ 
ing  it  slowly  with  hydrogen  over  platinum  black  at  140 — 170°. 
frtms-Decalin  has  m.  p.  — 36°,  b.  p.  185°,  df  0-8695  to  0*872,  rif 
1-4696  to  1-4713.  C.  H. 

Condensation  of  Formaldehyde  with  p-Aminoacetophenone. 

M.  Grabowska  and  S.  Weil  ( EoczniJci  Farmacji,  1924,  2,  130 — 
133;  from  Chem.  Zentr.,  1924,  ii,  209). — When  aqueous  form¬ 
aldehyde  reacts  with  p-aminoacetophenone,  a  compound  is  obtained, 
m.  p.  221°,  probably 

0<CH2>N'C6H4,COMe* 

It  evolves  formaldehyde  on  being  heated,  leaving  crystals,  m.  p. 
194 — 195°,  which,  when  heated  with  aqueous  formaldehyde,  give 
again  the  compound  of  m.  p.  221°.  G.  W.  R. 

Syntheses  with  Sodamide.  XIII.  Mono-,  Di-,  and  Tri- 
allylacetophenones,  Alkylallylacetophenones,  and  Allyliso- 
butyrones.  A.  Haller,  C.  Bauer,  and  P.  Ramart  (Ann.  Chim., 
1924,  [x],  2,  269 — 281). — Allylacetophenone  cannot  be  obtained  by 
direct  allylation  of  the  sodium  derivative  of  acetophenone,  but 
the  di-  and  tri-allylacetophenones  and  the  alkylallylacetophenones 
are  obtained  by  the  action  of  allyl  bromide  or  iodide  on  mono-  or 
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di-allylacetophenone,  or  on  alkylaeetophenones  in  the  presence  of 
sodamide.  Allyl  derivatives  of  benzylacetophenone, 
COPh-CH2-CH2Ph, 
and  of  isobutyrone  are  similarly  prepared. 

Allylacetophenone,  COPh-[CH2]2-CHICH2,  obtained  by  Baeyer 
and  Perkin’s  method  (A.,  1884,  63;  T.,  1885,  47,  242),  has  b.  p. 
128 — 130°/20  mm.  Diallylacetophenone,  COPh-CH(C3H6)2,  b.  p. 
148—150718  mm.,  d25  0-9745,  ri%  1-53023,  on  further  treatment 
with  allyl  iodide  yields  triallylacetophenone,  COPh-C(C3H5)3,  b.  p. 
168— 170718  mm.,  d25  0-9815,  1-53659.  Similarly,  propio- 

phenone  with  allyl  iodide  yields  a -allylpropiophenone, 
COPh-CHMe-C3H5, 

b.  p.  130 — 132°/16  mm.,  d25  0-9759,  nD  1-52447,  which  on  further 
allylation  gives  «a -diallylpropiophenone,  COPh-CMe(C3H6)2,  b.  p. 
155 — 156714  mm.,  which  does  not  yield  an  oxime,  and  is  also 
obtained  by  the  action  of  allyl  iodide  on  propiophenone.  Butyro- 
phenone  similarly  yields  a-allylbutyrophenone,  COPh-CHEt-C3H5, 
b.  p.  138 — 140715  mm.,  d  0-9684,  nD  1-52168  {oxime,  liquid,  b.  p. 
198715  mm.),  together  with  a  little  aa-diallylbutyrophenone, 
COPh-CEt(C3H5)2,  b.  p.  160— 162714  mm.,  d 25  0-9761,  nD  1-52920, 
which  yields  no  oxime.  aa-Methylallylpropiophenone, 
COPh-CMe2-C3H5, 

b.  p.  255—2567760  mm.,  134—136716  mm.,  d25  0-9682,  1-51856 

(A.,  1913,  i,  485),  yields  no  oxime  but  a  crystalline  hydrobromide, 
and  on  reduction  with  sodium  and  alcohol  gives  a -phenyl-$$-di- 
methyl-A  -penten-a-ol,  b.  p.  133 — 134°/13  mm.  (phenylur ethane, 
m.  p.  105 — 106°),  together  with  a-phenyl-pp-dimethylpentan-a-ol, 
b.  p.  141 — 142716  mm.  {phenylur ethane,  m.  p.  86°).  aa-Methyl- 
allylbutyrophenone,  COPh-CMeEt-C3H5,  b.  p.  140 — -142°/16  mm., 
d25  0-9694,  nD  1-51928,  which  yields  no  oxime,  is  obtained  from 
a-methylbutyrophenone  or  from  a-allylbutyrophenone.  cc-Ethyl- 
allylbutyrophenone  has  b.  p.  155 — 157°/14  mm.,  d26  0-9705,  nB 
1-52194.  Benzylpropiophenone,  from  propiophenone  and  benzyl 
chloride,  similarly  yields  benzylallylpropiophenone, 
COPh-CMe(CH2Ph)-C3H5, 

b.  p.  205 — 208°/17  mm.,  giving  a  crystalline  bromine  compound. 
Benzylallylbutyrophenone,  similarly  obtained,  has  b.  p.  212 — 
214720  mm. 

isoButyrone  and  allyl  iodide  with  sodamide  in  benzene  yield  a 
mixture  of  allylisobutyrone,  CMe2(C3H5)-CO-CHMe2,  b.  p.  67-5 — 
68-5714  mm.,  and  diallylmobutyrone,  [CMe2(C3H6)]2CO,  b.  p.  105 — 
107713  mm.,  neither  of  which  yields  an  oxime  or  a  semicarbazone. 
The  observed  and  calculated  molecular  refractions  of  the  above 
substituted  acetophenones  show  a  remarkable  concordance,  whereas 
ethyl  a-benzoyl-Av-pentenoate  shows  a  pronounced  exaltation. 

R.  B. 

Semipinacolic  Deamination  of  certain  Amino-alcohols. 

A.  OrIskov  and  M.  Roger  {Compt.  rend.,  1925,  180,  70 — 73). — 
fi-Hydroxy- pp-diphenylethylamine,  CPh2(OH)-CH2-NH2,  when 
treated  with  nitrous  acid,  does  not  form  diphenylethylene  oxide, 
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as  stated  by  Paal  and  Weidenkaff  (A.,  1906,  i,  583). 

The  product  is  stable  towards  acids,  and  its  oxime,  semicarbazone, 
and  benzyl  derivative  are  identical  with  those  of  deoxybenzoin. 
The  change  is  represented  by 


CPh2-CH2- 


OjH  HO| — 


— N 
— 11 


prh~^ 

Ph>9_CH2 

o 


Ph-CO-CH,Ph, 


and  is  an  instance  of  semipinacolic  deamination  (cf.  McKenzie 
and  Roger,  A.,  1924,  i,  650).  It  is  pointed  out  that  this  reaction 
may  be  used  to  ascertain  the  migratory  tendency  of  different 
radicals.  [3- Hydroxy-  [3 -phenyl-  (3 -anisylethylamine,  when  treated 
with  nitrous  acid,  gives  a  crystalline  substance,  m.  p.  98 — 99°, 
identified  as  p-methoxydeoxybenzoin  (recently  obtained  by  a 
different  method),  from  which  it  is  concluded  that  the  anisyl  has 
a  greater  migratory  tendency  than  the  phenyl  radical,  and  that 
the  formation  of  ketones  of  this  type  takes  place  without  the 
intermediary  formation  of  glycols  or  the  corresponding  oxides. 

A.  C. 


Action  of  Nitric  Acid  on  Derivatives  of  Benzophenone. 

L.  Elion  ( Rec .  trav.  chim.,  1925,  44,  99 — 102). — The  low  stability 
towards  nitric  acid  of  3  : 5-dibromo-4-aminobenzophenone  (this 
vol.,  i,  44)  as  compared  with  4  :  4'-tetramethyldiaminobenzophenone 
(cf.  van  Romburgh,  A.,  1888,  1196),  and  of  3  :  5-dibromo-4-amino- 
benzoic  acid  as  compared  with  3  :  5-dinitro-4-aminobenzoic  acid 
(cf.  A.,  1923,  i,  390),  is  attributed  to  the  bromine  atoms.  This  is 
confirmed  by  the  fact  that  3:5:3':  5'-tetrabromo-4  : 4'-tetra- 
methyldiaminobenzophenone,  m.  p.  165°  (as  prepared  in  65% 
yield  by  reaction  of  the  calculated  amount  of  bromine  with  a 
dilute  hydrochloric  acid  solution  of  Michler’s  ketone;  cf.  Nathan- 
son  and  Muller,  A.,  1889,  1188),  is  converted  by  boiling  nitric  acid 
(d  1-48)  into  2  :  6-dibromo-4-nitrophenylmethylnitroamine,  m.  p. 
91°,  which  oxidation  serves  to  orient  the  bromine  groups  in  the 
benzophenone.  By  the  action  of  cold  nitric  acid,  3  :  5  :  3'  :  5'- 
tetrabromo- 4  :  4 '-dimethyldinitroaminobenzophenone,  decomp.  ca.  235°, 
is  obtained  (yield  100%),  and  since  with  boiling  acid  it  yields 
2  :  6-dibromo-4-nitrophenylmethyInitroamine,  it  is  regarded  as  an 
intermediate  product  in  the  formation  of  the  latter.  F.  M.  H. 

Molecular  Compounds  of  Aromatic  Aminoketones.  P. 

Pfeiffer  [with  F.  Goebel  and  O.  Angern]  ( Annalen ,  1924,  440, 
265 — 289). — 4  :  4'-Tetramethyldiaminobenzophenone  (Michler’s 
ketone)  forms  additive  compounds  with  one  molecular  proportion 
of  resorcinol  [greenish-yellow,  m.  p.  127 — 128°  (decomp.)],  a-naphthol 
[similar,  m.  p.  87 — 88°  (decomp.)],  and  0-naphthol  (canary  yellow, 
m.  p.  106 — 107°).  The  following  similar  additive  compounds  are 
also  described  :  p-methoxy phenyl  p-dimethylaminostyryl  ketone - 
a-naphthol  (1  :  1),  orange,  m.  p.  80°,  and  di-p-dimethylaminostyryl 
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ketone-resorcinol  (2:1),  dark -red,  with  green  reflex,  m.  p.  105 — 
107°.  The  melting  points  of  mixtures  of  various  aminoketones 
with  hydrocarbons,  phenolic  ethers,  and  amines,  from  which  no 
additive  compounds  could  be  isolated,  are  tabulated. 

The  intensity  of  colours  of  solutions  of  aminoketones  in  benzene, 
aniline,  dimethylaniline,  and  guaiacol  follow  the  order  benzene  < di¬ 
me  thy  laniline  <  aniline,  and  benzene  <  dimethylaniline  <  phenol,  this 
being  the  reverse  of  the  colour-gradation  of  similar  solutions  of 
benzoquinone.  Solutions  of  the  aminoketones  in  alcohol  are  more 
deeply  coloured  than  those  in  benzene  and  ether.  It  is  concluded 
that  the  components  of  the  additive  compounds  are  linked  together 
by  the  residual  valency  of  the  carbonyl  group  of  the  aminoketone, 
to  which  a  hydrogen  atom  of  the  amino  or  hydroxyl  group  of  the 
amine  or  phenol  becomes  attached.  The  strong  colorations  of 
solutions  of  aminoketones  in  organic  acids  are  similarly  explained. 

The  intensity  of  coloration  of  solutions  of  di-p-dimethylamino- 
styryl  ketone  in  primary  aliphatic  alcohols  decreases  in  the  order  : 
allyl,  benzyl,  methyl,  ethyl,  propyl,  amyl,  and  hexyl  alcohols, 
and  in  secondary  and  tertiary  alcohols  in  the  order  :  isopropyl 
alcohol,  benzhydrol,  tert. -butyl  alcohol,  and  triphenylcarbinol. 
Colorations  derived  from  aminoketones  and  phenols  are  more 
intense,  and  can  be  used  for  detecting  phenols  in  commercial 
phenolic  ethers.  This  effect,  as  well  as  that  of  the  above-mentioned 
transference  of  a  hydrogen  atom,  is  ascribed  to  the  greater  residual 
affinity  of  the  aromatic  nucleus,  compared  with  that  of  alkyl 
groups,  for  the  oxygen  or  nitrogen  atom,  respectively,  which  tends 
to  loosen  the  linking  of  the  hydrogen  atom.  F.  G.  W. 

Indones.  VI.  Methods  of  Preparation  of  Indones.  R.  de 

Fazi  ( Gazzetta ,  1924,  54,  996 — 1000). — In  the  preparation  of  indones 
by  treating  an  aromatic  ketone  with  the  ester  of  an  a-brominated 
aliphatic  acid  in  presence  of  zinc  dust  and  thus  obtaining  the  ester 
of  a  substituted  lactic  acid,  the  latter  need  not  be  isolated,  since  its 
ester  gives  a  good  yield  of  indone  when  treated  with  cold  con¬ 
centrated  sulphuric  acid  :  R*COPh-f  CHBrR'*C02Et-|-Zn== 

ZnBr‘0*CPhR‘CHR'*C02Et,  and  the  latter  -]-Ho0=Zn0+HBr-j- 
0H*CPhR*CHR'*C02Et->0H,CPhR'CHR,,C02H-^CPhR:CR'*C0oH 

— >  C6H4<£,q^>CR'.  This  reaction  appears  to  be  a  general  one 

for  (3-phenyl-lactic  esters  containing  a  substituent,  R',  in  the 
a-position.  When  no  such  group  is  present,  the  indone  formed  often 
undergoes  rapid  transformation  into  the  corresponding  truxone 
(cf.  A.,  1920,  i,  316).  T.  H.  P. 

Migration  of  the  a-Naphthyl  Radical.  E.  Luce  ( Compt . 
rend.,  1925,  180,  145 — 148). — No  migration  of  a  radical  occurs 
when  silver  nitrate  or  mercuric  oxide  reacts  with  the  iodohydrins 
of  cw-phenyl-a-naphthylethylene  (Acree,  A.,  1904,  i,  743)  and  of 
phenyl- a-naphthylpropylene,  CPh(C10H7)ICHMe  (m.  p.  55 — 61°, 
b.  p.  232 — 236°/22 — 23  mm.),  the  reagents  merely  removing  the 
elements  of  hypoicdous  acid.  $-Hydroxy-$-phenyl-$-l -naphthyl- 
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ethylamine,  C10H7*CPh(OH)*CH2*NH2,  m.  p.  161°  [ hydrochloride , 
m.  p.  244°  (decomp.),  chloroplatinate,  decomp,  above  187°],  from 
magnesium  a-naphthyl  bromide  and  w-aminoacetophenone  hydro¬ 
chloride,  is  converted  by  nitrous  acid  (cf.  McKenzie  and  Roger, 
T.,  1924, 125,  844)  into  phenyl  a  -  naphthylmethyl  ketone,  m.  p.  56-5 — 
57°  {oxime,  m.  p.  143 — 151°).  The  constitution  of  this  substance 
follows  from  the  synthesis  of  the  other  possible  product  (which 
would  result  if  the  phenyl  radical  migrated  instead  of  the  naphthyl), 
namely,  a -naphthyl  benzyl  ketone,  m.  p.  64-5 — 65°,  prepared  from 
phenylacetyl  chloride  and  naphthalene,  and  also  by  oxidation  of 
the  product  of  interaction  of  magnesium  a-naphthyl  bromide  and 
phenylacetaldehyde.  p- Naphthyl  benzyl  ketone,  m.  p.  99*5°  ( picrate ), 
is  also  produced  in  the  above  Friedel  and  Crafts  reaction.  The 
compound  previously  described  by  Graebe  and  Bungener  (A., 
1879,  807)  as  a-naphthyl  benzyl  ketone,  m.  p.  57°,  was  a  mixture 
of  the  a-  and  p-isornerides.  G.  M.  B. 

Beckmann  Transformation.  II.  K.  von  Auwers  and 
O.  Jordan  {Ber.,  1925,  58,  [B],  26—36;  cf.  A.,  1924,  i,  743).— 
Further  examination  of  the  oximes  of  a  number  of  o-hydroxy- 
phenyl  ketones,  OH*C6H4‘CR.‘N*OH,  in  which  R  is  an  alkyl  group, 
confirms  the  validity  of  Meisenheimer’s  conception  of  the  course 
of  the  Beckmann  transformation  (cf.  A.,  1922,  i,  152 ;  1924,  i,  432, 
433).  In  cases  in  which  R  is  an  aryl  radical,  the  relationships  are 
less  well  defined  and  it  is  doubtful  whether  the  transformation  occurs 
entirely  in  a  given  direction;  in  any  case,  its  course  cannot  be 
safely  predicted  in  accordance  with  Beckmann’s  electrochemical 
conceptions  (cf.  A.,  1923,  i,  228),  which  require  further  develop¬ 
ment. 

Oximation  of  4(5-hydroxy)-m-xylyl  methyl  ketone  leads  to  the 
production  of  the  corresponding  n -oxime,  m.  p.  121 — 12T5°,  in 
addition  to  the  A-oxime,  m.  p.  143°,  described  previously  (A., 
1916,  i,  35).  The  former  compound,  in  contrast  to  the  latter, 
does  not  yield  a  nickel  derivative.  The  dibenzoates  of  the  n-  and 
A-oximes  have  m.  p.  109 — 110°  and  143 — 1445°,  respectively. 
The  %-oxime  is  converted  by  boiling,  dilute  sodium  hydroxide 
solution  into  the  A-oxime,  which  is  stable  under  this  treatment. 
The  reverse  transformation  could  not  be  effected  by  acids  since  the 
A-oxime  is  converted  by  cold  formic  acid,  hydrogen  chloride 
dissolved  in  glacial  acetic  acid,  or  concentrated  aqueous  hydro¬ 
chloric  acid  into  1:3:  5-trimethylbenzoxazole,  C 6H2Me2<C  CMe , 

whereas  the  w-oxime  is  unaffected  by  acids.  The  A-oxime  is  con¬ 
verted  by  Beckmann’s  mixture  at  the  atmospheric  temperature 
quantitatively  into  1:3: 5-trimethylbenzoxazole,  whereas  the 
n  -oxime  remains  for  the  most  part  unchanged.  Phosphorus 
pentachloride  in  the  presence  of  ether  at  0°  gives  the  oxazole  in 
almost  quantitative  amount  from  the  A-oxime,  whereas  a  product 
containing  phosphorus  and  a  little  oxazole  derivative  is  obtained 
from  the  w-oxime.  The  A-oxime  boils  at  180°/10  mm.,  almost  with¬ 
out  decomposition,  but  at  180 — 210°/760  mm.  it  yields  1:3: 5-tri- 
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methylbenzoxazole.  The  isomeric  oxime  is  converted  at  180 — ■ 
185°/10  mm.  into  the  A-oxime.  The  hydrochlorides  of  the  h-  and 
w-oxime,  m.  p.  128 — 130°  (decomp.),  and  150°  (decomp.)  after 
softening  at  145°,  pass  into  1:3: 5-trimethylbenzoxazole  when 
heated. 

6-Hydroxy-w-tolyl  methyl  ketoxime,  m.  p.  145°,  b.  p.  168 — 
170°/14  mm.,  265 — 267°/760  mm.  (cf.  Anschutz  and  Scholl,  A., 
1911,  i,  316),  is  transformed  by  potassium  hydrogen  sulphate 
at  150 — 160°  or  by  phosphorus  pentachloride  in  ethereal  solution 
into  1:4-  dimethylbenzoxazole.  Phenyl  6  -  hydroxy  -  ra  -  tolyl 
ketoxime,  m.  p.  134 — 135°,  is  converted  by  phosphorus 
pentachloride  at  —10°  mainly  into  l-phenyl-4-methylbenzoxazole, 
together  with  small  amounts  of  o-benzamido-p-cresol  and 
traces  of  a  phosphoric  ester;  at  the  atmospheric  temperature, 
the  oxazole  derivative  is  produced  in  relatively  smaller  amount, 
together  with  ^-hydroxytoluanilide  and  a  phosphoric  ester, 
m.  p.  187 — 189°,  which  has  not  been  more  closely  examined.  The 
hydrochloride  of  the  oxime  passes  when  heated  into  the  oxazole 
derivative  together  with  unchanged  oxime,  o-benzamido-p-cresol, 
and  traces  of  ^p-hydroxytoluanilide.  2  : 2'-Dihydroxybenzophenone, 
m.  p.  104 — 105°,  is  converted  at  250°  into  l-o -hydroxyphenylbenz- 
oxazole,  m.  p.  120 — 121°,  which  is  also  prepared  from  phenyl  salicylate 
and  o-aminophenol  at  200°.  H.  W. 

Beckmann  Transformation.  III.  K.  von  Auwers,  M. 
Lechner,  and  H.  Bundesmann  (Ber.,  1925,  58,  [B\,  36 — 51). — 
The  remarkable  readiness  with  which  the  oxime  of  4(5-hydroxy)- 
w-xylyl  methyl  ketone  or  its  methyl  ether  is  converted  by  acids 
into  4-amino-m-5-xylenol  or  the  corresponding  methyl  ether  (von 
Auwers  and  Borsche,  A.,  1916,  i,  34)  has  occasioned  the  examin¬ 
ation  of  a  lengthy  series  of  ketoximes  in  similar  circumstances. 
The  oximes  are  boiled  with  hydrochloric  acid  (17 — 18%)  during 

1 —  1|  hours  and  the  products  are  separated  into  regenerated 
ketone  and  basic  substances  by  the  usual  methods.  The  oximes 
of  the  following  ketones  do  not  give  any  amine  :  o-hydroxy-, 
o-chloro-,  o-iodo-,  o-nitro-,  o-amino-,  2-hydroxy-3-methyl-,  2-hydr- 
oxy-4-methyl-,  2-hydroxy-5-methyl-,  and  2-hydroxy-3  : 5-dimethyl-, 
m-methyl-,  w-methoxy-,  £>-methoxy-,  3  :  4-dimethyl-,  4-methoxy- 

3- methyl-,  4-hydroxy-3-methyl-,  and  3  :  5-dimethyl-acetophenones, 

2- hydroxy-o-methylpropiophenone.  The  percentage  of  amine 
yielded  by  the  following  ketoximes  is  placed  in  brackets  after  the 
name  of  the  parent  ketone  :  o-methylaeetophenone  (40) ;  o-meth- 
oxyacetophenone  (40) ;  2-methoxy-3-methylacetophenone  (trace) ; 
2  :  4-dimethylacetophenone  (40) ;  2  :  4-dimethylpropiophenone  (40) ; 
2  :  4-dimethylbenzophenone  (40) ;  4-methoxy-2-methylacetophen- 
one  (75) ;  4-hydroxy-2-methylacetophenone  (80) ;  2-methoxy- 

4- methylacetophenone  (80);  2 : 5-dimethylacetophenone  (37); 

2  :  5-dimethylbenzophenone  (37) ;  2-methoxy-5-methylacetophen- 
one  (33) ;  2-methoxy-5-methylpropiophenone  (33) ;  2  :  5-diethyl- 
acetophenone  (35) ;  2  :  5-dipropylacetophenone  (30) ;  3  :  5-di- 

methylacetophenone  (25) ;  2-hydroxy-4  :  6-dimethylacetophenone 

l* 
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(100);  2-methoxy-4  :  6-dimethylacetophenone  (100).  It  appears, 
therefore,  that  under  these  conditions  only  those  oximes  which 
contain  a  substituent  undergo  the  Beckmann  transformation  to  a 
greater  or  less  extent  and  that  this  rearrangement  occurs  when  the 
substituent  is  an  alkyl  or  methoxy  group,  but  not  when  it  is  a 
halogen  atom  or  a  hydroxy,  nitro,  or  amino  group.  The  change 
does  not  depend  on  the  nature  of  the  second  radical  united  to  the 
CIN'OH  group  and  is  not  affected  by  the  electrochemical  character 
of  the  substituent  or  by  steric  influences.  It  appears  most  prob¬ 
able  that  the  course  of  the  change  depends  on  the  amount  of  residual 
valency  available  at  the  carbon  atom  of  the  benzene  nucleus  which 
is  attached  to  the  CIN-OH  group  and  that  the  tendency  of  this 
atom  to  unite  with  the  nitrogen  atom  of  the  oximino  group  with 
production  of  an  amine  is  greatest  when  the  residual  valency  is 
greatest. 

The  following  substances  are  described  incidentally  :  o-methoxy- 
aeetophenoneoxime,  m.  p.  96 — 96-5°;  m -methoxyacetophenone- 
oxirne,  b.  p.  159°/9  mm.;  p -methoxy acetophenoneoxime,  m.  p.  86 — 
87c;  2-hydroxy-3-methylacetophenoneoxime,  m.  p.  132 — 133°; 
2-methoxy-3-methylacetophenone,  b.  p.  115°/12  mm.,  df'1  1-0610, 
df  1-060,  1-52441,  ?i^e  1-5240;  2-methoxy-3-methylacetophenone- 

oxime,  m.  p.  96 — 97° ;  4-hydroxy -3 -methylacetophenoneoxime,  m.  p. 
92-5 — 93-5°;  4-methoxy-3-methylacetophenone,  b.  p.  145 — 146°/14 
mm.  (oxime,  m.  p.  101-5 — 102-5°);  4-hydroxy -2-methylacetophenone- 
oxime,  m.  p.  153 — 154°;  4-rnethoxy -2 -methylacetophenoneoxime, 
m.  p.  8T5 — 82°  (corresponding  semicarbazone,  m.  p.  194 — 195° 
after  softening) ;  2 -methoxy -^-methylacetophenoneoxime,  m.  p.  89 — 
90° ;  2-ethoxy -5-methylacetophenone,  m.  p.  44 — 45°  (oxime,  m.  p. 
107° ;  semicarbazone,  m.  p.  195 — 196°) ;  iso propoxy-5-methylaceto- 
phenone,  b.  p.  136 — 137°/15  mm.  (semicarbazone,  m.  p.  174 — 175°; 
oxime,  m.  p.  93°);  2 -hydroxy-5-methylpropiophenoneoxime,  m.  p. 
135°  (corresponding  semicarbazone,  m.  p.  211 — 212°);  2 -hydroxy- 
3  :  5-dimethylacetophenone,  m.  p.  53 — 54°,  b.  p.  124-5 — 126°/16  mm. 
(oxime,  m.  p.  139-5 — 141°);  2-methoxy-3  :  5-dimethylacetophenone, 
b.  p.  132 — 133°/14  mm.  (oxime,  m.  p.  86 — 86-5°) ;  o -methylaceto¬ 
phenoneoxime,  m.  p.  61-5 — 63°;  m -methylacetophenoneoxime,  m.  p. 
54 — 56°  (sodium  salt) ;  2  :  4-dimethylpropiophenone-p-nitrophenyl- 

hydrazone,  m.  p.  154 — 155°;  s-m -xylylmethylcarbinol,  b.  p.  115 — 
116°/12  mm.;  3  :  5-dimethylacetophenone,  b.  p.  236 — 237°  (oxime, 
m.  p.  114 — 114-5°;  p -nitrophenylhydrazone,  m.  p.  179 — 180°); 
2  :  5-dimethylbenzophenoneoxime,  m.  p.  135 — 135-5° ;  2  :  5 -diethyl- 
acetophenoneoxime,  b.  p.  168°/16  mm. ;  p -dipropylbenzene,  b.  p. 
109°/22  mm.,  df  0-856,  nf*  1-48775,  nge  1-4914;  2  :  5 -dipropyl - 
acetophenone,  b.  p.  140 — 141°/14  mm.  (oxime,  b.  p.  182°/18  mm.); 
o -chlorophenylmeihylcarbinol,  b.  p.  115 — 116°/12  mm.;  o -chloro- 
acetophenone,  b.  p.  113°/18  mm.,  df  1-198,  nf6  1-54453,  1-5483 

(oxime,  m.  p.  112 — 113°);  o -iodoacetophenone,  b.  p.  139 — 140°/12 
mm.,  df  1-746,  n™  1-61634,  h 1-6173  (oxime,  m.  p.  130—132°); 
o-chlorobenzophenone,  m.  p.  52 — 56°  (oxime,  m.  p.  125°) ;  o-nitro- 
benzophenoneoxime,  m.  p.  122 — 123°.  H.  W. 
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Acid,  Salt,  Ester,  and  Adduct.  D.  Vorlander  (Ber.,  1925, 
58,  [J3],  118 — 143). — Observations  on  the  liquid-crystalline  pro¬ 
perties  of  acids,  salts,  and  esters  have  led  the  author  to  the  con¬ 
clusion  that  these  are  dependent  on  the  linear  form  of  the  molecule 
and  on  the  strain  between  the  component  parts,  which  diminishes 
in  the  order  ester  — >-  acid  — >  salt.  Similarly,  geometrical  and 
energetic  conceptions  are  derived  from  the  study  of  additive  com¬ 
pounds  in  which  the  strain  exists  between  complete  molecules. 
In  the  case  of  the  a-unsaturated  phenolic  ketones,  it  is  shown  that 
the  free  phenols,  their  alkali  salts,  and  acyl  and  alkyl  derivatives 
have  the  same  structure,  but  differ  from  one  another  with  regard 
to  energy.  Just  as  the  liquid-crystalline  properties  of  acids 
diminish  in  the  order  salt  — >  acid  — >  ester,  so  also  the  colour 
of  the  phenolic  ketones  decreases  in  the  series  alkali  salt  — >  phenol 
— >  ester.  Chemically,  the  great  strain  between  alkali  metal  and 
phenolic  oxygen  appears  to  be  established  by  the  greater  difficulty 
with  which  the  sodium  salts  of  a-unsaturated,  phenolic  ketones 
form  additive  compounds  either  at  the  double  bond  or  the  carbonyl 
group  in  comparison  with  the  corresponding  free  phenols  and  their 
alkyl  derivatives. 

a-Unsaturated  Phenolic  Ketones,  their  Acyl  and  Alkyl 
Derivatives  [with  H.  Hiemesch,  K.  Schoenemann,  W.  Schade, 
and  K.  Kunze], — Phenyl  ^  -  hydro  xysty  ry  1  ketone  gives  an  unstable 
ammonium  salt,  methyl  ether,  m.  p.  76°  ( dibromide ,  m.  p.  140°), 
and  benzoate,  m.  p.  104 — 105°.  The  same  pyrazoline  derivative, 
m.  p.  146°,  is  obtained  by  the  action  of  phenylhydrazine  on  the 
ketone  in  acetic  acid  solution  or  on  its  sodium  salt.  Reduction 
with  sodium  amalgam  transforms  the  ketone  into  a  substance, 
C15Hi402  or  C15H1602,  m.  p.  81 — 83°,  which  appears  to  yield  a 
diacetyl  derivative.  The  acetyl  compound,  m.  p.  90°,  and  benzoyl 
derivative,  m.  p.  142°,  of  ^-hydroxyphenyl  styryl  ketone  are 
described,  p- Hydroxy 'phenyl  p -hydroxy styryl  ketone,  m.  p.  197°, 
yields  a  bluish-black  hydrochloride- A,  an  acetyl  derivative,  m.  p.  146°, 
and  a  benzoyl  compound,  m.  p.  185°.  p-M ethoxy phenyl  p-hydroxy - 
styryl  ketone,  m.  p.  180°  (hydrochloride- A)  acetate,  m.  p.  144°; 
benzoate,  m.  p.  141°),  and  p -hydroxyphenyl  -p-methoxy styryl  ketone, 
m.  p.  188 — 190°  (hydrochloride- A ;  acetate,  m.  p.  101°;  benzoate, 
m.  p.  154°),  are  described.  The  green  and  yellow  modifications 
of  di-yj-hydroxystyryl  ketone  described  by  Zincke  and  Mulhausen 
(A.,  1903,  i,  265)  are  formed  respectively  by  the  decomposition  of 
the  coloured  hydrohalides -A  with  water  and  by  precipitation  of 
the  alkali  salts  of  the  ketone  with  acetic  acid  or  carbon  dioxide 
(the  hydrochloride  and  hydrobromide  are  described).  The  yellow 
form  can  be  preserved  indefinitely,  whereas  the  green  modification 
is  unstable,  particularly  in  solution.  Both  varieties  yield  the  same 
acetate,  m.  p.  166°,  and  benzoate,  m.  p.  208°,  the  differences  in  the 
rate  of  acetylation  by  cold  acetic  anhydride  appearing  to  depend 
on  the  different  solubilities  in  the  reagent.  Both  varieties  are 
remarkably  stable  towards  light  in  the  presence  of  uranyl  acetate. 
Di-p-hydroxybenzylidenecycZopentanone  exists  similarly  in  a  stable 
yellow  form,  m.  p.  above  300°  (decomp.),  and  a  less  stable  green 
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modification  which  passes  into  the  yellow  form  below  its  melting 
point;  the  hydrochloride- A,  hydrobromide-A,  diacetate,  m.  p.  240°, 
dibenzoate,  needles,  m.  p.  236°  (corr.),  leaflets,  m.  p.  239°  (corr.), 
and  dicarbethozy  derivative,  m.  p.  188°  (corr.)  or  193°  (corr.),  are 
described.  The  yellow  variety,  m.  p.  about  293°  (corr.,  decomp.), 
and  the  green  modification,  m.  p.  about  291°  (corr.,  decomp.),  of 
di-’p-hydrozybenzylidenecyclohezanone  are  less  stable  than  the  corre¬ 
sponding  ci/cZopentanone  derivatives  and  somewhat  readily  undergo 
interconversion;  the  hydrochloride- A,  hydrobromide-A,  diacetate, 
m.  p.  187°  (corr.),  dibenzoate,  m.  p.  222°  (corr.)  and  261°  (corr.), 
and  dicarbethozy  derivative,  m.  p.  136°  (corr.)  and  167°  (corr.), 
are  described.  Dianisylidenecyclohexanone  ( monohydrochloride ) 
appears  to  exist  only  in  the  yellow  form,  m.  p.  166°  (corr.)  and  178° 
(corr.).  Reduction  of  di-_p-hydroxybenzylidenecycZohexanone  with 
sodium  amalgam  and  alcohol  in  the  presence  of  ammonium 
chloride  yields  di-p-hydroxybenzylcyc\ohexanol,  m.  p.  185°  (corr.) 
[triacetate,  m.  p.  133°  (corr.);  tribenzoate,  m.  p.  168°  (corr.)]. 
[i - MethylcycZohexanone  does  not  condense  with  ^-hydroxybenz- 
aldehyde  in  the  presence  of  alkali,  hut  in  alcoholic  solution  saturated 
with  hydrogen  chloride  yields  di-p-hydroxybenzylidenemethylcyc\o- 
hezanone,  which  exists  in  a  stable  yellow  and  a  less  stable  green 
form,  m.  p.  236°  (corr.);  the  monohydrochloride- A,  disodium  salt, 
diacetate,  m.  p.  180°  (corr.),  and  dibenzoate,  m.  p.  195 — 196°  (corr.), 
are  described.  Dianisylidene-P-methylci/cZohexanone,  m.  p.  114°, 
is  prepared  by  methylating  the  corresponding  hydroxy  compound 
or  by  the  condensation  of  anisaldehyde  with  methylcycZohexanone 
in  the  presence  of  hydrogen  chloride;  in  the  presence  of  alkali 
in  the  latter  reaction,  anisylidene-8-methylc?/cZohexanone,  m.  p. 
96 — 97°,  is  produced.  The  latter  substance  condenses  with 
p - hydroxybenzaldehy de  in  the  presence  of  hydrogen  chloride  to 
yield  ■p-hydroxybenzylideneanisylidene-fi-methylcyclohexanone,  which 
exists  only  in  a  yellow  form,  m.  p.  199°  (corr.)  [hydrochloride- A ; 
sodium  salt;  acetate,  m.  p.  172°  (corr.)].  Salicylaldehyde  con¬ 
denses  with  cycZopentanone  and  cyclo hexanone  in  alkaline  solution 
to  give  disalicylidenecyclopentanone,  m.  p.  193°  (decomp.),  and 
disalicylidenecycZohexanone,  m.  p.  150°,  whereas  in  an  acid  medium 
dilactones  appear  to  be  produced  (cf.  Borsche  and  Seyer,  A.,  1912, 
i,  891). 

Sodium  salts  [with  H.  Hiemisch]. — The  sodium  salts  of  the 
following  compounds  are  prepared  by  adding  a  solution  of  sodium 
ethoxide  to  an  ethyl-alcoholic  solution  of  the  phenolic  ketone  or, 
preferably,  by  treatment  of  an  absolute  ethereal  solution  of  the 
ketone  with  sodium  methoxide  dissolved  in  methyl  alcohol : 
p-hydroxybenzoic  acid,  C7H403bTa2;  methyl  ^-hydroxybenzoate, 
^-hydroxycinnamic  acid,  C9H603Na2 ;  methyl  ^-hydroxycinnamate ; 
p-hydroxyphenyl  styryl  ketone ;  ^-methoxyphenyl  ^j-hydroxystyryl 
ketone ;  phenyl  p -hydroxystyryl  ketone ;  ^-hydroxyphenyl  ^-hydr- 
oxystyryl  ketone;  di-p-hydroxystyryl  ketone;  ^-hydroxy ben zyl- 
idene-jp-anisylidenemethylct/cZohexanone ;  di-jp-hydroxybenzylidene- 
methylcycZohexanone ;  di-^j-hydroxybenzylidenecycZohexanone ;  di- 
p  -  hydro  xy  b  enzy  lidenecycZopentanone ;  disalicylidenecycZohexanone . 
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Adducts  of  Di-p-hydroxybenzylidene  Derivatives  of  Ketones 
with  Hydrogen  Chloride  and  Bromide  [with  H.  Hiemisch, 

K.  Schoenemann,  and  W.  Schade]. — The  capacity  of  the  dry 
hydroxyketones  or  their  monohydrohalides  to  add  hydrogen  chloride 
or  hydrogen  bromide  has  been  examined.  The  green  form  of 
di-p-hydroxystyryl  ketone  or  its  monohydrohalide  absorbs  more 
hydrogen  halide  than  the  yellow  variety ;  the  final  product  corre¬ 
sponds  approximately  with  the  addition  of  2HC1  or  2HBr.  The 
yellow  modification  of  di-p  -  hydroxy  benzylidenecycZopentanone  adds 
2  mols.  HC1,  whereas  the  green  variety  adds  only  1  mol.  Either 
form  combines  with  2  mols.  HBr;  the  monohydrobromide  is  pre¬ 
pared  by  passing  hydrogen  bromide  into  the  ketone  dissolved  in 
alcohol  or  glacial  acetic  acid.  The  yellow  variety  of  di-p-hydroxy- 
benzylidenecycZohexanone  gives  a  dihydrochloride  and  dihydro¬ 
bromide,  whereas  the  green  modification  absorbs  1  or  2  mols. 
HBr ;  the  salts  are  unusually  stable  towards  water. 

Action  of  Hydroxylamine  on  Phenyl  p-Hydroxystyryl 
Ketone  and  Phenyl  jp-Methoxystyryl  Ketone  [with  K.  Schoene¬ 
mann]. — Phenyl  p-hydroxystyryl  ketone  is  transformed  by  hydr¬ 
oxylamine  in  alkaline  solution  into  S-phenyl-5-p-hydroxyphenylA  :  5- 
y - - CPh" 

dihydroisooxazole,  i  ^>CH2,  m.  p.  147°  ( acetate ,  m.  p. 

0*CH(C6H4*0H) 

104° ;  benzoate,  m.  p.  158 — 160° ;  methyl  ether,  m.  p.  103°),  whereas  in 
glacial  acetic  acid  solution  3  -phenyl- 5 -p- hydroxyphenylisooxazole , 
m.  p.  165 — 166°,  is  produced  in  varying  and  small  yield;  the 
constitution  of  the  latter  substance  is  established  by  its  conversion 
into  the  known  3-phenyl-5-p-methoxyphenyHsooxazole,  m.  p.  120°. 
Phenyl  p-methoxystyryl  ketone  and  hydroxylamine  in  alkaline 
solution  give  mainly  ill-defined  products  with  smaller  amounts  of 
3-phenyl-5-p-methoxyphenylisooxazole  and  3-phenyl-5-jp-methoxy- 
phenyl-4  :  5 -dihydroisooxazole.  H.  W. 

Indones.  VII.  Constitution  and  Synthesis  of  Truxones. 

R.  de  Fazi  ( Gazzetta ,  1924,  54,  1000 — 1009). — Under  the  influence 
of  the  ultra-violet  rays  emitted  by  a  quartz  mercury  vapour  lamp, 
3-phenyl-2-methylindone  in  benzene  solution  gives  rise  to  two 

C° 

/\ - rCPh— CMe/^/N  . 

X^/'^yCMe— CPh - ’ 

CO 

(1)  white  crystals,  m.  p.  307 — 308°;  (2)  pale  canary -yellow  prisms, 
m.  p.  259 — 260°.  These  compounds  combine  with  neither  chlorine 
nor  bromine,  but  react  with  concentrated  sulphuric  acid  to  form 
3-phenyl-2-methylindone.  When  the  latter  is  exposed  in  benzene 
solution  to  the  action  of  ordinary  sunlight,  the  truxone  of  m.  p. 
307 — 308°  is  formed  together  with  what  appears  to  be  a  third 
isomeride,  yellow  crystals,  m.  p.  174 — 176°. 

3-Phenyl-2-methylindoneoxime  undergoes  no  change  when 
exposed  in  benzene  solution  to  ultra-violet  light,  but  under  similar 


d  iphenyldimethyltruxones , 


— rCPh— CPh- 
^/‘yyCMe— CMev 

CO  CO 
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conditions  the  phenylhydrazone  yields  a  compound,  red  laminae, 
m.  p.  73 — 75°,  which  may  possibly  be  the  isopheny lhydrazone . 

A  third  diphenyltruxone,  C30H20O2,  yellow  needles,  m.  p.  184 — 
185°,  is  obtained  when  the  colourless  isomerides  formed  by  treating 
ethyl  pp-diphenyl-lactate  with  concentrated  sulphuric  acid  (cf.  A., 
1920,  i,  316)  is  exposed  in  benzene  solution  to  ultra-violet  light. 
The  existence  of  a  fourth  isomeride  appears  probable. 

Truxones  derived  from  monosubstituted  indones  are  indifferent 
towards  concentrated  sulphuric  acid,  which,  however,  readily 
converts  those  from  disubstituted  indones  into  the  indones  them¬ 
selves.  This  difference  in  behaviour  is  shown  in  more  marked 
degree  by  the  indones,  which,  in  the  absence  of  an  alkyl  or  a  phenyl 
group  in  the  2-  or  3-position,  are  converted  into  truxones  as  soon 
as  they  are  formed.  T.  H.  P. 

Acid  Character  of  Ketoximes.  P.  Pfeiffer,  G.  Arm- 
bruster,  P.  Backes,  and  H.  Oberlin  (J.  pr.  Ghem.,  1924,  [ii],  108, 
341 — 355). — Certain  oximes  of  the  hydrochalkone  group  are 
abnormally  weak  acids.  The  relationship  of  this  property  to 
constitution  has  been  investigated  by  comparison  of  the  following 
five  oximes.  Condensation  of  alcoholic  o- vanillin  and  p-methoxy- 
acetophenone  in  presence  of  sodium  hydroxide  gives  p -hydroxy- 
phenyl  2  :  3 -dimethoxystyryl  ketone  (4' -hydroxy -2  :  Z-dimetlioxy chalk- 
one)  (yield  61%),  m.  p.  143°,  which  forms  a  sodium  salt,  and  an 
acetyl  derivative,  m.  p.  113-5°;  methylation  yields  p -methoxyphenyl 
2  :  3 -dimethoxystyryl  ketone,  m.  p.  102 — 103°,  or  this  may  be  prepared 
by  condensation  of  o-vanillin  methyl  ether  and  p-methoxyaceto- 
phenone  (yield  91%).  Its  acetic  acid  solution  is  reduced  by 
hydrogen  in  presence  of  catalytic  platinum,  forming  p -methoxy¬ 
phenyl  (3-2  :  3 -dimethoxyphenylethyl  ketone,  m.  p.  53 — 54°  (yield  60%) ; 
oxime  {a),  m.  p.  123 — 128° ;  ^-methoxyphenyl  (3-^-methoxyphenyl- 
ethyl  ketoxime  (b) ;  phenyl  p-^-methoxyphenylethyl  ketoxime  (c) ; 
/j- methoxyphenyl  (3-phenylethyl  ketoxime  (d) ;  and  phenyl  (3-phenyl- 
ethyl  ketoxime  (e).  The  solubilities  of  these  ketoximes  per  100  mols. 
of  aqueous  sodium  hydroxide  at  the  ordinary  temperature  are  0-2, 
0-4,  0-5,  0-6,  and  0-6  mol.,  respectively,  whence  it  appears  that  the 
small  solubility  in  alkali  is  not  due  to  the  methoxy  groups.  For 
phenyl  benzyl  ketoxime  and  the  oxime,  m.  p.  78 — 79°,  of  phenyl 
h-phenylbutyl  ketone  (m.  p.  45 — 46°,  b.  p.  160°/3  mm.,  prepared  by 
catalytic  reduction  of  cinnamylideneacetophenone)  the  solubilities 
are  4-7  mol.  and  nil,  respectively.  By  comparison  with  (e),  it  is 
concluded  that  solubility  in  alkali  is  increased  by  diminution  of  the 
number  of  methylene  groups  between  the  phenyl  and  ketoximino 
groups  and  vice  versa.  The  solubilities  of  acetophenoneoxime, 
phenyl  ethyl  ketoxime,  phenyl  propyl  ketoxime,  and  phenyl  butyl 
ketoxime  are  93,  60,  30,  and  11;  hence  the  acidity  is  greatly 
increased  by  elimination  of  the  second  phenyl  group,  whilst  it  is 
decreased  by  lengthening  the  aliphatic  chain.  o-Vanillin  and  aceto¬ 
phenone  yield  phenyl  2 -hydroxy -Z -methoxy sty ryl  ketone,  m.  p.  111° 
(yield  36%);  potassium  salt;  acetyl  derivative,  m.  p.  124-5°. 

F.  M.  11. 
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Quinhydrones.  P.  Pfeiffer  [with  F.  Goebel  and  0.  AngernJ 
( Annalen ,  1924,  440,  241 — 264). — The  influence  of  substituents  on 
the  colour  of  quinhydrones  is  in  the  same  order  as  that  observed 
among  other  substituted  chromophores,  supporting  the  view  that 
quinhydrones  are  additive  compounds  held  together  by  residual 
valencies  of  the  nuclei,  rather  than  by  those  of  the  substituent 
groups  (cf.  Willstatter  and  Piccard,  A.,  1908,  i,  475).  The  colours 
of  phenol  quinhydrones  show  no  parallelism  with  the  halochromy  of 
quinones  with  acids.  Analogy  between  quinhydrones  and  additive 
compounds  of  ketones  of  the  type  R*CO*CH!CH*CO‘R  having  been 
established  (Pfeiffer  and  Bottler,  A.,  1919,  i,  62 ;  Pfeiffer  and 
Plater,  A.,  1922,  i,  341),  the  following  additive  compounds  of  the 
type  R*CH!CH*CO*CH!CH‘R  were  obtained  from  ketones  :  distyryl 
ketone-resorcinol  (1  :  1),  yellow,  m.  p.  95°;  distyryl  ketone-a-naphihol 
(1  :  2),  canary  yellow,  m.  p.  68°;  dimethoxystyryl  ketone-resorcinol 
(1  :  2),  orange,  m.  p.  88 — 90°;  dimethoxystyryl  ketone-a-naphthol 
(2  :  3),  m.  p.  69°  (cf.  K.  H.  Meyer,  A.,  1910,  i,  179) ;  dimethoxystyryl 
ketone-^ -naphthol  (2  :  3),  yellow,  m.  p.  73 — 74° ;  perchloroindonc- 
acenaphthene  (1  :  1),  orange,  m.  p.  132—133°  after  softening  at  129° ; 
perchloroindone-fluorene  (1  :  1),  orange,  m.  p.  100 — 102°;  perchloro- 
indone-durene  (1  :  1),  golden-yellow,  m.  p.  70 — 71°  (decomp.);  per- 
chloroindone-scatole  (1  :  1),  reddish-brown,  m.  p.  119 — 121°;  pcr- 
chloroindone-ct-naphthol,  crystallising  with  benzene  (0-5  mol.),  dark 
red,  or  with  acetic  acid  (0-5  mol.),  red,  m.  p.  108 — 109° ;  perchloro- 
indone-^-naphthol  (1  :  1)  (+0*5C6H6),  orange,  m.  p.  88 — 91°  after 
sintering;  and  perchloroindone-oL-naphthol  methyl  ether  (1:1), 
brownish-yellow,  m.  p.  100 — 103°.  Colours  of  solutions  of  the 
above  ketones  and  of  dicinnamylideneacetone  and  dibromoindone  in 
benzene,  anisole,  phenol,  aniline,  and  dimethylaniline  are  in  the 
same  order  of  intensity,  but  with  gradation  less  marked,  as  those 
of  quinones  in  the  same  solvents.  It  is  concluded  that  the  form¬ 
ation  of  quinhydrones  from  quinones  depends  rather  on  the  above 
unsaturated  ketonic  grouping  than  on  the  six-membered  ring 
structure.  Pure  perchlQroindone  has  m.  p.  151 — 152°.  F.  G.  W. 


Oxidation  of  o-Quinones.  G.  Charrier  and  A.  Beretta 
( Gazzetta ,  1924,  54,  988 — 995). — Oxidation  by  means  of  alkaline 
permanganate  solution  of  most  o-quinones,  including  those  derived 
from  heterocyclic  hydrocarbons,  results  in  addition  of  two  hydroxy] 
groups  to  the  quinone  grouping,  followed  by  scission  of  the  peroxide 
linking  and  formation  of  two  carboxyls  : 


;§_?+h2o+o 


•C(OH)-0 

•C(OH)'Q 


2*C02H. 


By  this  method  of  oxidation,  o-benzoquinone  gives  oxalic  acid ; 
[i-naphthaquinone,  phthalonic  acid ;  acenaphthenequinone, 
naphthalic,  2  :  6-dicarboxyphenylglyoxylic,  and  hemimellitic  acids ; 
phenanthraquinone,  diphenic  acid ;  2-phenylnaphthatriazolequin- 
one,  l-phenyl-4-o-carboxyphenyl-l  :  2  :  5-triazole-3-earboxylic  acid, 
and  2-^-chlorophenylnaphthatriazolequinone  the  corresponding 
_p-chloro  compound.  The  last  three  quinones  yield,  respectively. 
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the  same  dicarboxylic  acids  when  oxidised  by  means  of  an  acetic 
acid  solution  of  hydrogen  peroxide,  whilst  [B-naphthaquinone  gives 


phthalic  acid  and  acenaphthenequinone  yields  naphthalic  acid. 

T.  H.  P. 


Polyhydroxymethylanthraquinones.  IV.  Condensation  of 
Opianic  Acid  with  Substituted  Phenols.  Orientation  in 
the  Preparation  of  Anthraquinones.  R.  A.  Jacobson  and 
R.  Adams  (J.  Amer.  Chem.  Soc.,  1924,  46,  2788 — 2793). — Although 
the  phthalides  obtained  by  the  condensation  of  opianic  acid  with 
cresol  and  tolyl  ethers  (Bistrzycki,  A.,  1920,  i,  436;  1923,  i,  1209) 
could  not  be  reduced  to  the  corresponding  benzylbenzoic  acid 
derivatives,  the  phthalides  similarly  obtained  from  p-bromophenol 
or  p-bromocresol  are  readily  reduced  to  benzylbenzoic  acid  deriv¬ 
atives,  with  elimination  of  the  bromine  atom.  Accordingly,  the 
methoxy  group  para  to  the  CH  group  of  the  phthalide  cannot  be 
the  cause  of  the  resistance  to  reduction  of  Bistrzycki’s  compounds. 
Conversion  of  the  benzylbenzoic  acids  into  anthraquinones  gives 
poor  results,  owing  to  the  sulphonating  action  of  the  sulphuric  acid. 
Bromination,  however,  yields  derivatives  brominated  para  to  the 
hydroxyl,  which  condense  almost  quantitatively  to  the  anthrone  (cf . 
A.,  1924,  i,  752),  from  which  the  anthraquinone  is  readily  obtained 
on  oxidation. 


Opianic  acid  (3  : 4-dimethoxybenzaldehyde-2-carboxylic  acid) 
and  jp-bromo-o-cresol  with  85%  sulphuric  acid  give  in  55%  yield 
5  :  Q-dimethoxy-2-(5' -bromo-2' -hydroxy -m-tolyl)phtkalide  (I),  m.  p. 
at  n  nn  Tt  204 — 205°,  which  on  reduction  with  zinc 

and  10%  sodium  hydroxide  solution 
OMe|  \  /  N  yields  90%  of  the  theoretical  amount 

l  A  .  L  iMe  of  3:4-  dimethoxyphenyl  -  2'  -  hydroxy  -  m  - 

yCy  OTT  tolylmethane-2-carboxylic  acid,  m.  p.  137 — 
u  138°.  Bromine  in  acetic  acid  converts 
this  into  3  :  4 - dimethoxyphenyl-5 ' - bronio - 
2f-hydroxy-m-tolylmethane-2-carboxylic  acid  (II),  m.  p.  190 — 191° 
(yield  67%),  which  with  concentrated  sulphuric  acid  gives 
(yield  91%)  S-bromo-5-hydroxy-l  :  2-dimethoxy-6-methyl-9-anthrone 
(III),  oxidised  by  chromic  acid  in  acetic  acid  to  8-bromo- 
5 -hydroxy -1  :  2-dimethoxy-Q-methylanthraquinone,  yellow  needles. 


CO  Br 


)C02H 


y — CHa — jMe 


X, 

W 


J\> 

ch2  oh 


m.  p.  193 — 193*5°.  This  substance  is  a  bromodimethyl  ether  of 
morindone  and  with  sulphuric  acid  gives  a  similar  reaction  to 
morindone.  Opianic  acid  and  ^-bromophenol  similarly  give 
5  :  6-dimethoxy-2-(5' -bromo-2’ -hydroxyphenyl)phthalide,  m.  p.  219 — 
220°,  from  which  on  reduction  with  zinc  and  sodium  hydroxide 
2' -hydroxy-8  :  4-dimethoxydiphenylmethane-2-carboxylic  acid,  m.  p. 
13S-5 — 140°,  is  obtained  in  74%  yield.  R.  B. 
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Tr  ihydr  oxymethy  lanthraquinones .  V.  Synthesis  of  Mor- 
indone.  R.  A.  Jacobson  and  R.  Adams  ( J .  Amer.  Chem.  Soc., 
1925,  47,  283 — 290). — 3  :  4-Dimethoxyphenyl-2'-hydroxy-ra-tolyl- 
methane -2 -carboxylic  acid  (cf.  preceding  abstract)  is  converted  by 
cold  85%  sulphuric  acid  into  5-hydroxy -1  : 2-dimethoxy-6-meihyl- 
9-anthrone,  which  was  oxidised  to  5-hydroxy-l  :  2-dimethoxy- 
6-methylanthraquinone,  m.  p.  138*5 — 139°,  by  chromic  oxide  in  glacial 
acetic  acid.  This  compound  was  converted  into  5-acetoxy-l  :  2- 
dimethoxy-6-methylanthraquinone,  m.  p.  185 — 185*5°,  by  acetic 
anhydride  and  finally  demetbylated  with  hydrobromic  acid,  giving 
1:2: 5-trihydroxy-6-methylanthraquinone,  orange-red  needles,  m.  p. 
281 — 282°,  which  was  shown  to  be  identical  with  natural  morindone. 
The  synthesis  of  1:2:  5-trihydroxy-l-methylanthraquinone,  which 
was  partly  accomplished  by  Simonsen  (T.,  1924,  125,  721)  from 
liemipinic  anhydride  and  o-cresol,  has  been  completed.  3  :  4-Di- 
methoxy-2-(2-hydroxy-3-methylbenzoyl)benzoic  acid,  when  heated 
with  boric  acid  in  concentrated  sulphuric  acid,  gives  the  required 
substance,  m.  p.  287 — 288°.  3  : 4-Dimethoxy-2-(4'-methoxy-3'- 
methylbenzoyl)benzoic  acid,  obtained  by  condensation  of  hemipinic 
anhydride  with  o-tolyl  methyl  ether,  is  not  identical  with  the 
benzoylbenzoic  acid  obtained  by  condensation  of  opianic  acid  with 
o-tolyl  methyl  ether  and  subsequent  oxidation  with  potassium 
permanganate.  G.  S.  W. 

Diazido-,  Diaminodihydroxy-,  and  Tetrahydroxy-phen- 
anthraquinones.  K.  Brass  and  G.  Nickel  (Ber.,  1924,  58,  [BJ, 
204 — 211). — In  continuation  of  previous  work  (A.,  1924,  i,  407, 
408),  2  :  7-dinitrophenanthraquinone  has  been  reduced  by  sodium 
hyposulphite  to  2 : 7-diaminophenanthraquinone,  which  does  not 
melt  below  360°;  the  corresponding  monoxime  and  phenazine 
derivatives,  m.  p.  325°,  after  softening  at  320°,  are  described.  The 
base  is  diazotised  in  concentrated  sulphuric  acid  solution  with 
nitrosylsulphuric  acid  and  the  tetrazonium  compound  is  converted 
by  bromine  in  potassium  bromide  solution  into  the  relatively 
stable  phenanthraquinone-2  :  7 -tetrazonium  perbromide,  from  which 
2  :  7 -diazidophenanthraquinone,  m.  p.  248°  (decomp.),  is  obtained 
by  the  action  of  ammonia  (10%) ;  it  yields  a  quinoxaline  derivative, 
C20Hi0N8,  m.  p.  210°  after  softening  at  200°.  The  azide  decom¬ 
poses  explosively  when  treated  with  concentrated  sulphuric  acid, 
but  is  converted  by  75%  acid  into  2  :  7 -diamino-3  :  5-dihydroxy  - 
phenanthraquinone  together  with  much  2  :  7-diaminophenanthra¬ 
quinone  and  insoluble  by-products;  with  less  concentrated  acid, 
the  diaminodihydroxy  compound  is  not  formed,  the  main  product 
being  2  :  7-diaminophenanthraquinone.  2:3:6:  7 -Tetrahydroxy- 
phenanthraquinone  is  prepared  from  2  :  7-diamino-3  :  6-dihydroxy  - 
phenanthraquinone  in  the  usual  manner. 

4  : 5-Diaminophenanthraquinone  is  converted  in  the  manner 
described  for  the  2  :  7-compound  through  the  unstable  tetrazonium 
perbromide  into  4  :  5 -diazidophenanthraquinone,  m.  p.  160°  ( quin¬ 
oxaline  derivative,  m.  p.  190°).  The  diazide  is  converted  by 
moderately  dilute  sulphuric  acid  into  4  :  5-diamino-l  :  5-dihydroxy- 
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phenanthraquinone  in  small  yield.  Insoluble  products  of  high 
molecular  weight  are  mainly  formed ;  regeneration  of  4  :  5-di- 
aminophenanthraquinone  is  not  observed.  H.  W. 

Oxidations  with  Ozone.  II.  Preparation  of  Camphor. 

E.  Briner,  T.  Egger,  and  H.  Paillard  (Helv.  Ghim.  Acta,  1924, 
7,  1018 — 1022;  cf.  A.,  1924,  i,  290). — When  borneol  is  treated 
with  ozone  in  the  manner  described  in  the  former  paper  ( loc .  cit .) 
camphor  is  obtained.  The  proportion  of  ozone  actually  utilised 
in  oxidation  reaches  92*7%  under  the  most  favourable  conditions, 
viz.,  in  hexane  solution  at  —80°  with  ozone  of  8-5%  strength  by 
volume.  At  higher  temperatures,  although  the  borneol  is  satis¬ 
factorily  oxidised,  much  ozone  is  lost,  partly  by  decomposition  in 
the  apparatus  and  partly  because  further  oxidation  takes  place, 
mainly  to  camphoric  acid.  The  loss  of  ozone  in  bubbling  through 
the  solvent  depends  mainly  on  the  temperature  and  to  a  lesser 
degree  on  the  concentration  of  the  ozone.  Thus  with  4-1%  (vol.) 
ozone  33 — 39%  is  decomposed  in  bubbling  through  carbon  tetra¬ 
chloride  at  20°,  but  only  6-4%  in  the  same  solvent  at  — 20°  and 
only  1*9%  in  hexane  at  —70°;  with  13*2%  (vol.)  ozone  the  figures 
are  42*1,  8*7,  and  2-1%,  respectively. 

woBorneol  is  oxidised  just  as  readily,  the  yield  (on  the  ozone) 
being  about  10%  less.  Camphene  gives  no  camphor  when  oxidised 
in  solution  (cf.  Harries  and  Palmen,  A.,  1910,  i,  497)  nor  when  it 
is  vaporised;  Nordheim’s  statement  (D.R.-P.  64180)  is  thus  not 
confirmed. 

Camphor  was  satisfactorily  determined  in  such  mixtures  as  were 
obtained  in  the  above  experiments  by  Fuller’s  method  ( J .  hid. 
Eng.  Chem.,  1911,  3,  791)  using  hydro xylamine.  W.  A.  S. 

Conversion  of  Camphor  into  Fenchone.  L.  Ruzicka 
( Annalen ,  1924,  440,  322). — Reply  to  Nametkin  (A.,  1924,  i,  1084). 

F.  G.  W. 

Influence  of  Constitution  on  the  Rotatory  Power  of  Optic¬ 
ally  Active  Substances.  XVIII.  Anomalous  Rotation- 
dispersion  of  Ketones.  H.  Rupe  and  E.  Kopp  ( Annalen ,  1924, 
440,  215 — 241). — cis-iraws-Borneolcarboxylic  acid  (Bredt,  A.,  1906, 
i,  680;  1909,  i,  498)  has  [ocJd+45-00°  in  alcohol.  The  ethyl  ester, 
amorphous,  liquid  above  30°,  hasdf  1-0578,  [a]^-)- 44-88°.  Bornyl- 
enecarboxylic  acid  (Rupe  and  Brin,  A.,  1924,  i,  753)  has  [a];? 
+  139-89°  in  alcohol,  147-54°  in  benzene.  The  ethyl  ester  has  df 
0-9834, [a]o  4- 1 18-09°.  a -Bornylene  ethyl  ketone  (3-propionylbomylene), 
b.p.  112-5°/10  mm.,  df  0-9501,  [a]j5+148-51°  ( semicarbazone ,  m.  p. 
207 — 208° ;  oxime,  m.  p.  107°),  was  obtained  by  the  action  of 
zinc  ethyl  on  bornylenecarboxylic  chloride  in  ether  or  benzene, 
a -Bornylene  methyl  ketone  ( 3-acetylbornylene ),  similarly  prepared 
using  zinc  methyl,  has  b.  p.  103°/11  mm.,  df  0-9561,  [a]'n-|- 148-66° 
{semicarbazone,  m.  p.  217° ;  phenylhydrazone,  unstable,  m.  p.  99° ; 
hydrobromide,  m.  p.  63-5°,  b.  p.  87 — 94°/10  mm. ;  benzylidene 
derivative,  m.  p.  77-5°,  b.  p.  216 — 218°/ll-5  mm.,  [a]j?-j- 175-5°  in 
alcohol).  The  above  ketones  were  accompanied  by  bimolecular 
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products,  b.  p.  214 — 220°/12  mm.  ( phenylhydrazones ,  m.  p.  181° 
and  185°,  respectively).  3-Camphaneearboxylic  acid  has  [a]f/ 
+56-00°  in  alcohol ;  the  ethyl  ester  has  b.  p.  110°/10  mm.,  df  0-9785, 
[a] d+58-920  (liquid)  and  59*03°  in  benzene,  a -Camphanyl  ethyl 
ketone  ( 3 -prop ionylcamphane ) ,  prepared  similarly  to  the  bornylene 
derivative,  has  b.  p.  113°/11  mm.,  df  0-9448,  [aJo+39-860  ( semi - 
carbazone,  m.  p.  222°;  oxime,  m.  p.  92-5°).  ct-Camphanyl  methyl 
ketone  ( S-acetylcamphane )  was  prepared  by  the  action  of  zinc  methyl 
on  camphanecarboxylic  chloride  (a)  and  also  by  reducing  a-bornylene 
methyl  ketone  with  hydrogen  in  presence  of  nickel  ( b ).  The 
product  from  (a)  had  b.  p.  100 — 100-5°/10  mm.,  df  0-9517,  [a]o 
+30-55°,  and  deposited  needles,  m.  p.  23 — 24°,  df  0-9493,  [a]'o+9-89° 
(supercooled),  rotation-dispersion  anomalous  ( semicarbazone ,  m.  p. 
236° ;  oxime,  m.  p.  95-5°) ;  that  from  ( b )  yielded  crystals  of  different 
form,  m.  p.  25°,  b.  p.  100-5 — 100-7°/10  mm.,  df  0-9539,  [a]p+82T4°, 
rotation-dispersion  normal,  and  a  liquid,  df  0-954,  [+0+58-35°. 
The  differences  are  ascribed  to  the  varying  configuration  of  the 
carbon  atom,  which  becomes  asymmetric  on  passing  from  bornylene 
to  camphane.  In  the  ketone  of  m.  p.  23 — 24°,  the  rotation  of  the 
new  asymmetric  carbon  atom  is  assumed  to  be  of  opposite  sign 
to  that  of  the  carbon  atom  originally  asymmetric,  whilst  in  the 
compound  of  m.  p.  25°,  the  rotations  of  both  asymmetric  carbon 
atoms  are  of  the  same  sign.  The  liquids  are  mixtures  of  the 
optical  isomerides,  in  proportions  calculable  from  the  optical  data. 
Both  ketones  gave  the  same  benzylidene  derivative,  m.  p.  100°, 
[aJu+76-74 — 78-10°  in  benzene.  Camphanylcarbinol  (Rupe  and 
Brin,  loc.  cit.)  has  df  0-9601,  [«.]f  +19-73°. 

Whilst  the  rotation-dispersions  of  carboxylic  acids  (and  their 
esters)  derived  from  bornylene  and  camphane  are  normal,  those 
of  the  ketones,  especially  the  methyl  and  phenyl  ketones,  are 
anomalous  in  many  cases,  the  benzylidene  derivatives  of  the  methyl 
ketones  being  again  normal.  The  effect  is  ascribed  to  the  residual 
valency  of  the  R-CO-  group,  which  disappears  by  conjugation  of 
partial  valencies  (Thiele)  in  the  benzylidene  derivatives.  F.  G.  W. 


Catalytic  Reduction  of  ,3  -Methylbuty  r  onitrile  and  of 
a-Cyanocamphor.  H.  Rupe  and  E.  Ho  del  ( Helv .  C'him.  Acta, 
1924,  7,  1023—1030;  cf.  A.,  1923,  i,  1199).— When  (3-methyl- 
butyronitrile  is  catalytically  reduced  it  behaves  like  its  analogues 
previously  described  (loc.  cit.)  and  yields  ammonia  and  the  secondary 
amine,  dmoamylamine,  the  hydrochloride  of  which  has  m.  p.  289°. 
a-Cyanocamphor  behaves  differently;  the  products  obtained  are 
(i)  ammonia,  (ii)  a  little  a-methylcamphor,  and  (iii)  a -campho- 


rnethylaminomethylenecamphor , 


c8h14 


c:ch.nh.ch2*ch 


prisms,  m.  p.  152°  with  previous  softening.  This  compound,  which 
behaves  as  a  secondary  base,  cannot  be  reduced  further.  When 
treated  with  hot  dilute  hydrochloric  acid,  it  is  broken  up,  yielding 
hydroxymethylenecamphor  and  a -camphomethylamine,  b.  p.  126 — 
128°/11  mm.  (with  partial  decomposition),  the  hydrochloride, 
chloroaurate  (decomp.  198°),  and  phenylthiocarbimide  derivative 
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(m.  p.  136°)  of  which  are  described.  This  compound  decomposes 
when  it  is  distilled  with  steam,  or  even  under  diminished  pressure, 
into  ammonia  and  methylenecamphor ;  when  the  crude  distill¬ 
ation  product,  containing  unchanged  camphomethylamine,  is 
treated  with  hydrochloric  acid,  some  isodi(camphomethyl)amine 
(Rupe  and  Kussmaul,  A.,  1920,  i,  622)  is  separated  as  hydrochloride. 

The  formation  of  the  a-camphomethylaminomethylenecamphor 
is  evidently  due  to  the  camphoraldehyde  originally  formed  in  the 
first  stage  of  the  reduction  (cf.  the  theory  already  put  forward, 
loc.  cit.)  reacting,  but  as  hydroxymethylenecamphor,  with  the 
camphomethylamine  simultaneously  produced. 

Aminomethylenecamphor  is  not  reducible  by  the  catalytic 
method  used  in  the  above  investigations  (cf.  Rupe  and  Kussmaul, 
loc.  cit.).  W.  A.  S. 


Chemical  Nature  of  the  Resin  Acids  of  Hops.  I.  H. 

Wieland  [with  W.  Schneider  and  E.  Martz]  (Ber.,  1925,  58, 
[.B],  102 — 112). — Humulon,  C21H30O5  (cf.  Wollmer,  A.,  1916, 
i,  494),  is  hydrolysed  by  aqueous-alcoholic  sodium  hydroxide 
solution  to  acetic  acid,  isobutaldehyde,  y-methyl-Aa-pentenoic  acid 
and  humulic  acid,  C15H2204,  m.  p.  92°,  b.  p.  130 — 131°/1  mm. 
The  acid  enolic  group  of  humulon  is  retained  in  humulic  acid. 
One  of  the  three  unsaturated  linkings  of  humulon  is  removed  in  the 
y-methyl-A“-pentenoic  acid,  whereas  that  of  the  enolic  group  and 
the  third  linking  remain  in  humulic  acid  as  proved  by  its  hydro¬ 
genation  to  dihydrohumulic  acid,  C15H2404  (cf.  Wollmer,  loc.  cit.). 
Drastic  reduction  of  humulic  acid  by  Clemmensen’s  method  gives 
an  unsaturated  hydrocarbon,  C15H28,  b.  p.  122 — 123°/13 — 14  mm., 
which  has  not  been  obtained  quite  pure;  the  union  of  the  carbon 
atoms  with  one  another  and  the  presence  of  a  ring  in  humulic  acid 
is  thereby  established.  Catalytic  hydrogenation  of  humulon  yields 
(3-methylbutane  and  a  compound,  C16H2405,  which  is  regarded  as 
a  substituted  quinol,  since  it  is  readily  oxidised  to  humuloquinone, 
C16H2205  ( semicarbazone ,  m.  p.  184 — 186°),  which  is  decomposed 
by  alkali  hydroxide  mainly  into  carbon  dioxide  and  dihydro¬ 
humulic  acid.  Oxidation  of  the  quinone  by  hypobromite  gives 
carbon  dioxide  and  iso  humulic  acid,  m.  p.  143°  ( monoanil ,  m.  p. 
90° ;  disemicarbazone,  m.  p.  170 — 171°),  which  exhibits  all  the 
reactions  of  a  derivative  of  1:3:  4 -triketocycZopentane . 

The  properties  of  humulon  are  most  satisfactorily  explained  if 
the  formula  (I)  is  assigned  to  it,  in  which  some  uncertainty  exists 
with  regard  to  the  distribution  of  the  residue,  C10H18O,  at  the  carbon 


CO 


/x\ 

CMe2:CH*CH6  2<>CH2-CO*CH2Pr/3 
CO5  3C*OH 
(i.)  \y 

C(OH)-CH.‘CHPr/* 


\J\y}  CxoH^O 
ohI^JIoh 

OH  (II.) 


atoms  2  and  6.  Replacement  of  the  group  C5H9  by  hydrogen 
renders  it  possible  for  the  ring  to  become  aromatic  with  the  pro- 
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duction  of  humuloquinol  (II).  Decomposition  of  humulon  by 
alkali  hydroxide  causes  opening  of  the  ring  at  the  carbon  atom  4, 
which  becomes  part  of  a  carboxyl  group,  whilst  the  residue  under¬ 
goes  ring  closure  to  humulic  acid,  which  is  thus  a  cycZopentane 

!1H>Co)c10H18O  ;  in  dihydrohumulic  acid, 
— C - j 


derivative,  }ff<>  2 


the  complex  C10H18O  is  hydrogenated.  This  conception  is  strongly 
supported  by  the  conversion  of  humuloquinone  into  dihydrohumulic 

acid.  The  constitution,  Ci  0H1  sO,  is  assigned  to 


f-sohumulic  acid. 


H.  W. 


Phosphoric  Derivatives  of  the  Inositol  of  Hevea  brasil- 

iensis.  A.  Contardi  ( Annali  Chim .  Appl.,  1924,  14,  281 — 
289). — The  latex  of  Hevea  brasiliensis  contains  a  considerable  pro¬ 
portion  of  quebrachitol.  The  latter  remains  unchanged  when 
heated  for  10  hours  with  dilute  sulphuric  acid  (1  :  10)  under  a 
pressure  of  20  atm.,  but,  when  heated  with  concentrated  nitric  acid, 
is  converted  into  leuconic  acid,  water,  carbon  dioxide,  and  oxalic 
acid.  Esterification  of  quebrachitol  by  means  of  phosphoric  acid 
yields  quebrachitolpentaphosphoric  acid,  [a]  — 23*28°,  which  re¬ 
sembles  phytic  acid,  and  may  be  obtained  also  by  displacing  the 
acetyl  groups  of  penta-acetylquebrachitol ;  its  barium  salt, 
C7H902P5Ba5-foH20,  and  its  magnesium  salt  (+5H20)  were 
prepared. 

Demethylation  of  quebrachitol  and  esterification  with  phosphoric 
acid  of  the  Z-inositol  thus  obtained,  yields  a  new  phytic  acid,  [a] 
—  16*15°,  the  barium  salt  of  which,  C6HG(P04)6Ba6+3H20,  is 
described.  T.  H.  P. 


Pyrogallolbenzein  and  its  Hydrochloride.  W.  R.  Orndorff 
and  C.  Wang  ( J .  Amer.  Chem.  Soc.,  1925,  47,  290 — 292). — Pyro- 
gallolbenzein  was  prepared  by  heating  together  pyrogallol  and 
benzenyl  chloride  and  decomposing  the  hydrochloride  formed  by 
repeated  boiling  with  water.  The  product,  crystallised  from  ethyl 
alcohol-benzene,  corresponded  with  the  formula  C19H1205.  From 
methyl  alcohol,  the  compound  crystallised  with  3H20.  A  crystal¬ 
line  hydrochloride,  C19H1205,HC1,3H20,  was  obtained ;  an  anhydr¬ 
ous  hydrochloride  was  obtained  by  treating  pyrogallolbenzein  with 
dry  hydrogen  chloride  (cf.  Doebner  and  Forster,  A.,  1890,  899). 

G.  S.  W. 

Preparation  of  Chromans.  L.  Claisen  (D.R.-P.  394797; 
from  Chem.  Zentr.,  1924,  ii,  1134). — In  the  chroman  synthesis 
described  in  D.R.-P.  374142,  the  butadienes  can  be  replaced  by 
Py-unsaturated  secondary  or  tertiary  alcohols  or  pinacones.  As 
intermediate  products,  o-alkenylphenols  are  formed,  which  with 
suitable  condensing  agents  or  at  higher  temperatures  isomerise  to 
chromans.  Thus  acc-dimethylallyl  alcohol  (y-methyl-Aa-buten-y-ol), 
b.  p.  98 — 99°  (from  ethyl  acrylate  and  magnesium  ethyl  iodide), 
with  p-cresol  and  formic  acid  yields  2:2: 6 -trimethylchroman, 
b.  p.  242 — 245°;  with  as-m-xylenol,  2:2:6:  8-tetramethylchroman, 
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b.  p.  250 — 253°,  is  similarly  obtained,  aa $-Trimethylallyl  alcohol 
(fiy-dimcthyl-i^-buten-y-ol),  b.  p.  118 — 119°  (from  ethyl  methyl¬ 
acrylate  and  magnesium  methyl  iodide),  with  p-cresol  gives 
2:2:3:  6-tetramethylchroman,  b.  p.  256 — 258°,  also  obtained  by 
heating  p-cresol  with  pinacone,  formic  acid,  potassium  hydrogen 
sulphate,  and  potassium  sulphate.  as-m-Xylenol  and  pinacone 
similarly  give  2  :  2  :  3  :  6  :  8 -pentamethylchroman,  b.  p.  260 — 264°. 
ay -Dimethylallyl  alcohol  (AP-penten-S-ol) ,  b.  p.  120 — 122°,  from 
crotonaldehyde  and  magnesium  methyl  iodide,  with  as-ra-xylenol 
and  formic  acid  gives  first  o -pentenylxylenol, 

OH-C6H2Me2«CHMe*CH:CHMe, 

b.  p.  262 — 264°,  converted  by  boiling  over  potassium  sulphate  into 
2:4:6:  S-tetramethylchroman,  b.  p.  247 — 248°.  Similarly,  p-cresol 
gives  o-pentenyl-p-cresol ,  OH*Cf)H3Me*CHMe*CHICHMe,  b.  p.  252 — 
257°,  which  on  heating  with  potassium  hydrogen  sulphate  changes 
into  2:4:  6-trimethylchroman.  R.  B. 

[i-Toloxypropionic  Acids  and  the  Corresponding  Chroman- 
ones.  S.  G.  Powell  and  N.  G.  Johnson  (J.  Amer.  Chem.  Soc., 
1924,  46,  2861 — 2863). — By  methods  analogous  to  those  previously 
described  (A.,  1924,  i,  287 ;  cf .  also  Arndt  and  Kallner ;  Krollpfeiffer 
and  Schultze,  A.,  1924,  i,  411)  (3-m-toloxy-  and  ^-p-toloxy- 
propionic  acids  have  been  prepared  and  converted  into  the 
corresponding  chromanones.  (3-p-Toloxypropionic  acid  yields 

6- methylchromanone  (Auwers  and  Krollpfeiffer,  A.,  1915,  i,  442), 
whilst  the  product  from  p -m -toloxypropionic  acid  is  regarded  as 

7- methylchromanone  and  not  as  5-methylchromanone,  since 
p-m-anisoxypropionic  acid  yields  7-methoxychromanone  (Pfeiffer 
and  Oberlin,  A.,  1924,  i,  413). 

Trimethylenechlorohydrin  and  m-cresol  in  aqueous  sodium 
hydroxide  give  in  80%  yield  y-m -toloxypropyl  alcohol, 
C6H4Me-0[CH2]30H, 

b.  p.  146 — 147°/13  mm.,  oxidised  to  (3-m -toloxypropionic  acid, 
m.  p.  105°  (yield  41%),  by  potassium  permanganate  in  the  presence 
of  magnesium  sulphate.  The  amide  has  m.  p.  108°.  Phosphoric 
oxide  in  benzene  converts  the  acid  into  7-methylchromanone,  b.  p. 
138°/13  mm.  (oxime,  m.  p.  98 — 99°).  y-p -Toloxypropyl  alcohol, 
m.  p.  21 — 22°,  b.  p.  171°/39  mm.,  similarly  obtained,  yields 
[i-p- toloxypropionic  acid  (amide,  m.  p.  128°),  converted  by  phos¬ 
phoric  oxide  in  benzene  into  6-methylchromanone.  Attempts  to 
obtain  (3-o-toloxypropionic  acid  in  this  way  failed.  R.  B. 

Dibenzohomopyran.  A.  Sieglitz  and  H.  Koch  (Ber.,  1925, 
58,  [ B ],  78 — 82). — o-Nitrophenyl  benzyl  ether,  m.  p.  29°,  b.  p. 
210°/10  mm.,  is  reduced  by  alcoholic  ammonium  sulphide  solution 
to  o -aminophenyl  benzyl  ether,  m.  p.  39 — 40°  (hydrochloride,  m.  p. 
193°;  acetyl  derivative,  m.  p.  113 — 114°;  benzoyl  compound, 
m.  p.  92°),  which  could  not  be  transformed  into  dibenzopyran. 
o -Iodophenyl  o-iodobenzyl  ether,  m.  p.  94°,  is  dehalogenated  by 
copper  powder  without  yi elding  a  homogeneous  product,  o-Nitro¬ 
phenyl  $-phenylethyl  ether,  b.  p.  221 — 223°/14  mm.,  m.  p.  38 — 39°, 
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is  reduced  similarly  to  o -aminophenyl  $-phenylethyl  ether ,  b.  p. 
198°/13  mm.  {acetyl  derivative,  m.  p.  83° ;  benzoyl  compound,  m.  p. 
113 — 114°),  which  is  converted  by  diazotisation  and  treatment  of 
the  diazonium  compound  with  aqueous  sulphuric  acid  into  a 

0  JJ  _ Q 

mixture  of  dibenzohomopyran,  i 1 6  4  ^>CH2,  m.  p.  116°,  and 

Og-U4-CM2 

o -hydroxy phenyl  $-phenylethyl  ether,  m.  p.  49°  ( benzoate ,  m.  p.  78 — 
79°).  Dibenzohomopyran  is  converted  by  concentrated  hydriodic 
acid  and  red  phosphorus  at  220 — 250°  followed  by  oxidation  of 
the  product  with  chromic  acid  into  phenanthraquinone. 

o -Nitrophenyl  benzyl  sulphide,  b.  p.  230°/12  mm.,  m.  p.  82 — 83°, 
is  reduced  to  o -aminophenyl  benzyl  sulphide,  m.  p.  45°  {acetyl  deriv¬ 
ative,  m.  p.  57°;  benzoyl  compound,  m.  p.  67 — 68°).  H.  W. 

Action  of  Ammonia  on  o-Hydroxyphenyl-1  :  3-diketones. 

G.  Wittig  {Ber.,  1925,  58,  [5],  19—24;  cf.  A.,  1924,  i,  412).— 
§-Acetylaceto-o-cresol,  m.  p.  85 — 86°,  prepared  by  the  action  of 
sodium  on  ethyl  acetate  and  6-acetyl-o-cresol,  is  converted  by 
acetic  anhydride  and  sodium  acetate  into  S-acetyl-2  :  8 -dimethyl 
chromone,  m.  p.  121-5 — 122-5°.  It  is  transformed  by  ammonia 
in  absolute  ethyl-alcoholic  solution  into  a  mixture  of  3 -amino- 

2  :  8 -dimethylchromanone,  Me*C6H3<^  >  m-  P- 100-5 — -101°, 

CO'uH'NHj 

(which  is  converted  by  cold  2A-hydrochlorie  acid  into  2  :  8-di- 
methylchromone  and  by  boiling  2Ar-sodium  hydroxide  solution  into 
3-methylsalicylic  acid)  and  (?)  2 -amino -2  :  8 -dimethylchromanone, 
m.  p.  119 — 120°,  which  gives  2  :  8-dimethylchromone  when  boiled 
with  dilute  acids.  Boiling  aqueous  ammonia  (25%)  converts 
6-acetylaceto-o-cresol  into  an  additive  compound  of  3-amino- 
2  :  8-dimethylchromanone  and  2  :  8-dimethylchromone,  m.  p.  98-5 — 
99°,  which  is  also  obtained  from  its  components  dissolved  in  a 
mixture  of  benzene  and  light  petroleum.  Attempts  to  acetylate 
or  benzoylate  3-amino-2  :  8-dimethylchromanone  were  unsuccessful. 
The  action  of  semicarbazide  hydrochloride  and  sodium  acetate  on 
6-acetylaceto-o-cresol  or  3-amino-2  : 8-dimethylchromanone  in 
alcoholic  solution  yields  a  mixture  of  the  semicarbazcme  of  6-acetyl- 
aceto-o-cresol,  m.  p.  196 — 197°  (decomp.),  and  3  : 2 '-hydroxy- 
m' -tolyl-5-methylpyrazole,  m.  p.  133 — 133-5°,  the  chromanone  ring 
undergoing  an  unusual  fission.  The  additive  compound  (see  above) 
is  transformed  similarly  into  a  mixture  of  6-acetylaceto-o-cresol- 
semicarbazone,  pyrazole  derivative,  and  2  :  8-dimethylchromone. 
6-Acetylaceto-o-cresol  is  converted  by  diethylamine  exclusively  into 
2  :  8-dimethylchromone  whereas  3-acetyl-2  :  8-dimethylchromone  is 
unchanged  by  this  reagent.  H.  W. 

Constitution  of  Catechin.  VII.  4  :  5  :  7  :  3'  :  4'-Penta- 
hydroxyflavan.  M.  Nierenstein  {J.  Amer.  Chem.  Soc.,  1924, 
46,  2793 — 2798). — 5  :  7  :  3'  :  4'-Tetramethoxyflavone  (Kostanecki 
and  Tambor,  A.,  1904,  i,  426),  on  reduction  with  zinc  and  alcoholic 
potassium  hydroxide,  is  converted  (yield  67%)  into  4,-hydroxy- 
5:7:3':  4 ' -tetramethoxyflavan  (I),  m.  p.  159 — 160°  {acetyl  deriv- 
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ative,  m.  p.  171°),  which  on  demethylation  with  hydriodic  acid 
(d  1*94)  yields  4  :  5  :  7  :  3'  :  4' -pentahydroxyflavan  (II), 
C15H1406,4H20, 

m.  p.  212 — 214°  (penta-acetyl  derivative,  m.  p.  167°),  one  of  the 
structures  proposed  for  catechin  by  Perkin  (T.,  1902,  81,  1172; 

0  _OMe  0  OH 

OMe,/\/\cH-<^  NoMe  Oh/V^CH-/  ^>OH 

(I.)  X/X/CH,  X/X/CHa  (II.) 

MeO  CH-OH  OH  CH-OH 

1905,  87,  405;  cf.  Freudenberg,  Orthner,  and  Fikentscher,  A., 
1924,  i,  660).  Since,  however,  this  pentahydroxyflavan  resists 
reduction  with  hydriodic  acid,  it  differs  fundamentally  from  cate¬ 
chin  and  resembles  quercetin,  a  similar  difference  from  catechin 
and  resemblance  to  quercetin  appearing  in  its  failure  to  give  the 
phloroglucinol  test.  The  cateehins  cannot  therefore  be  regarded 
as  intermediary  between  the  flavones,  anthocyanins,  and  tannins. 
In  view  of  the  identity  of  the  m.  p.  of  4  :  5  :  7  :  3'  :  4'-pentahydroxy- 
flavan  and  Freudenberg’s  dZ-catechin  (212 — 214°)  and  also  of 
4  :  5  :  7  :  3' :  4'-penta-acetoxyflavan  and  penta-acetyl-dZ-catechin 
(166°)  and  penta-acetyl-dZ-epicatechin  (167°),  it  is  suggested  that 
Freudenberg  is  possibly  working  with  some  products  of  the 
4  :  5  :  7  :  3'  :  4'-pentahydroxyflavan  series,  which  are  not  present 
in  cateehins  from  authentic  Acacia  catechu  heartwood.  Acacatechin 
is  readily  converted  into  epicatechin  by  dilute  pyridine,  and  this 
is  possibly  why  Freudenberg  finds  practically  the  same  m.  p.  for 
penta-acetyl-dZ-catechin  and  -dZ-epicatechin,  pyridine  being  used 
in  both  acetylations.  Acetic  acid  and  pyridine  readily  convert 
penta-acetylacacatechin  into  penta-acetylepicatechin.  H.  B. 


Constitution  of  Catechin.  VIII.  a-3  :  5  :  3'  :  4'-Penta- 
hydroxy-4-benzyl-l  :  2-dihydrocoumarone.  H.  F.  Dean  and 
M.  Nierenstein  (J.  Amer.  Chem.  Soc.,  1924,  46,  2798 — 2806). — 
a-3  :  5  :  3'  :  4'-Pentahydroxy-4-benzyl-l  :  2-dihydrocoumarone  (I) 
and  a  :  3  :  5  :  3'  :  4'-pentahydroxy-6-benzyl-l  :  2-dihydrocoumarone 
(II)  have  now  been  synthesised.  These  substances  are  entirely 


OH  O 

Oh/^j  0H1/\^\CH2 

I^J-CHfOH)-!^ - CH2 

OH 

(!•) 


OH 


OHr 


-CH(OH)-/ 

OHr 


O 


(ii.)  \/ 

OH 


CHq 


distinct  from  catechin  and,  like  3  : 5-dihydroxy-l  :  2-dihydro¬ 
coumarone  (III),  do  not  give  the  specific  catechin  test  with  pine- 
wood  and  hydrochloric  acid,  probably  owing  to  the  greater  stability 
of  the  coumaran  ring  as  compared  with  that  of  the  chroman  ring  in 
catechin.  The  constitution  of  these  two  substances  is  established 
by  the  behaviour  of  their  tetramethoxy  derivatives  on  oxidation  : 
(I)  is  converted  into  a  quinone  (IV),  whilst  (II)  yields  veratralde- 
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hyde  and  a  quinone  (V)  identical  with  that  obtained  by  the  oxid¬ 
ation  of  3  :  5-dimethoxy-l  :  2-dihydrocoumarone  (cf.  Koenig  and 


OH 


CH2  OMe 
CH„ 


OH 

(III.) 


OMe 

/N  OMe, 

s^^J-CH(OH)-! 

(IV.) 
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1 1 


1 1 
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0  H  O 

iCHo  OMe/VNcH, 


ICHn 


JCH, 


1 1 
O 


(V.) 


Kostanecki,  A.,  1907,  i,  62).  On  reduction,  these  quinones  yield 
the  colourless  substances  (VI)  and  (VII),  which  both  contain  a 
hydroxyl  group  in  position  6,  thereby  invalidating  Nierenstein’s 
suggestion  that  hydroxyl  in  this  position  has  chromophoric  pro¬ 
perties  (A.,  1912,  i,  203 ;  1913,  i,  501). 

OMe  OH  O  OH 


(VI.) 


OMe 


/' 

I  , 
\/ 


OMe 
-CH(OH)-! 


OMe 


\/ 

OH 


(VII.) 


3  : 5-Dimethoxycoumaran-2-one  yields  a  hydrazone,  m.  p.  157 — 
159°,  which  on  reduction  with  sodium  ethoxide  (cf.  Wolff,  A., 
1920,  i,  764)  gives  3  :  5-dimethoxy-l  :  2-dihydrocoumarone,  m.  p. 
109°,  converted  by  reduction  with  sodium  and  alcohol  and  methyl- 
ation  with  methyl  sulphate  into  1:3:  5-trimethoxy-2-ethylphloro- 
glucinol.  On  boiling  with  acetyl  chloride  in  80%  acetic  acid,  the 
dimethoxy  compound  gives  (yield  67%)  3  :  5-dihydroxy- 1  :  2-di¬ 
hydrocoumarone  (III),  m,  p.  176 — 178°  ( diacetyl  derivative,  m.  p. 
177°),  whilst  on  oxidation  with  chromic  acid  in  glacial  acetic  acid 
it  is  converted  into  5-methoxy-l  :  2-dihydro-3  :  6 -quinocoumarone  (V), 
m.  p.  168 — 170°  (decomp.),  which  gives  no  azine  with  tolylene- 
3  : 4-diamine,  and  with  zinc  dust  and  acetic  acid  yields  3  :  6 -di¬ 
hydroxy -5-methoxy-l  :  2-dihydrocoumarone  (VII),  m.  p.  191 — 192° 
(i diacetyl  derivative,  m.  p.  207 — 209°).  Veratroyl  chloride  and 
3  :  5-dimethoxy-l  :  2-dihydrocoumarone  with  aluminium  chloride 
in  chloroform  give  a  mixture  of  3  :  5  :  3'  :  4' -tetramethoxyA-benzoyl- 
1  : 2-dihydrocoumarone  (VIII),  m.  p.  148°  [phenylhydrazone ,  m.  p. 
218 — 222°  (decomp.)]  and  3:5:3':  4' -tetramethoxy-6-benzoyl-l  :  2- 
dihydrocoumarone  (IX),  m.  p.  132 — 133°  [j phenylhydrazone ,  m.  p. 

OMe 

OMe  O  OMe  /\ _ CH 

OMef^'N  OMe/V^CH,  OMe/N  OMe[  Jv  ycH 
I  I  -ro— I  I  rur  — nn  \/\/Kja* 

\X  \/ - CH2  \/  —  Q 

(VIII.)  OMe  (IX.) 

204 — 207°  (decomp.)],  which  are  separated  by  exhaustive  extraction 
first  with  light  petroleum  and  then  with  benzene.  3  :  5  :  3'  :  4'- 
Tetramethoxy-4-benzoyl-l  :  2-dihydrocoumarone  on  reduction  with 
zinc  and  sodium  hydroxide  gives,  in  practically  theoretical  yield, 
a-hydroxy-3  :  5  :  3'  :  4  '-tetramethoxyA  -  benzyl  - 1  :  2-dihydrocoumarone , 
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m.  p.  124 — 126°  ( acetyl  derivative,  m.  p.  147 — 148°),  which  by 
reduction  with  sodium  and  alcohol,  methylation  with  methyl 
sulphate,  and  oxidation  with  alkaline  potassium  permanganate  is 
successively  converted  into  2  :  4  :  6  :  3'  :  4'-pentamethoxy-3-ethyl- 
diphenylmethane  and  2  :  4  :  6  :  3'  :  4'-pentamethoxydiphenylmeth- 
ane-3-carboxylic  acid  (T.,  1920,  117,  971).  Oxidation  of  the 
a-hydroxytetramethoxy  compound  gives  64%  of  the  theoretical 
yield  of  a-hydroxy- 5  :  3'  :  4' -trimethoxy-4-benzyl-l  :  2-dihydro-S  :  6- 
quinocoumarone  (IV),  m.  p.  272 — 275°  (decomp.)  ( acetyl  derivative, 
m.  p.  297 — 299°),  reduced  by  zinc  and  acetic  anhydride  to  a  :  3  :  6- 
trihydroxy- 5  :  3' :  4' -trimethoxy-4-benzyl-l  :  2-dihydrocoumarone  (VI), 
m.  p.  197 — 202°  (decomp.).  On  demethylation  with  acetyl  chloride 
and  acetic  acid  the  a-hydroxytetramethoxy  compound  is  converted 
into  a  :  3  :  5  :  3' :  4' -pentahydroxy-4-benzyl-l  : 2-dihydrocoumarone  (I), 
m.  p.  200 — 201°  ( penta-acetyl  derivative,  m.  p.  157 — 158°),  which  is 
remarkably  resistant  to  alkali.  Similarly,  3:5:3':  4'-tetrameth- 
oxy-6-benzyl-l  :  2-dihydrocoumarone,  on  reduction  with  zinc  and 
sodium  hydroxide,  yields  a-hydroxy- 3  :  5  :  3'  :  4'-tetramethoxy-6- 
benzyl-1  :  2-dihydrocoumarone,  m.  p.  127 — 128°  ( acetyl  derivative, 
m.  p.  136 — 137°),  which  on  demethylation  gives  a-3  :  5  :  3'  :  4'- 
pentahydroxy-6-benzyl-l  :  2-dihydrocoumarone  (II),  m.  p.  187 — 188° 
( penta-acetyl  derivative,  m.  p.  151 — 152°).  R.  B. 

Preparation  of  JBte-Hydroxycoumarone  Compounds.  A. 

Sonn  and  E.  Patschke  (Ber.,  1925,  58,  [J3],  96 — 98). — p- Hydroxy- 
ethyl  3 -hydroxy- 5 -methoxy phenyl  ether,  b.  p.  153°/14  mm.  {phenyl- 
urethane,  m.  p.  92°),  is  prepared  by  the  action  of  ethylene  chloro- 
hydrin  on  resorcinol  monomethyl  ether  in  the  presence  of  alcoholic 
sodium  ethoxide;  ring  closure  to  a  hydroxycoumarone  could  not 
be  smoothly  effected.  The  oxime  of  6-hydroxycoumaran-3-one, 
m.  p.  158 — 159°  (decomp.)  after  darkening  at  110°,  is  reduced  by 
sodium  amalgam  in  the  presence  of  alcohol  and  glacial  acetic  acid 
to  3-amino-Q-acetoxycoumaran,  m.  p.  105 — 106°,  which,  when 
heated  at  120°  and  ultimately  at  140 — 150°,  or,  preferably,  boiled 
in  concentrated  aqueous  solution,  yields  6-hydroxycoumarone, 
m.  p.  56°;  the  latter  substance  is  converted  by  hydrogen  in  the 
presence  of  spongy  platinum  into  6 -hydroxycoumaran,  which  is 
characterised  as  the  benzoate,  m.  p.  69 — 72°. 

6-Methoxycoumaran-3-one  yields  a  semicarbazone,  m.  p.  212° 
(decomp.).  3  :  6-Diacetoxycoumaran  yields  an  uncrystallisable  oil 
when  hydrogenated.  H.  W. 

Sulphur  Compounds  of  Kimmeridge  Shale  Oil.  I.  F. 
Challenger,  J.  R.  A.  Jinks,  and  J.  Haslam  {J.  Chem.  Soc.,  1925, 
127,  162 — 166). — The  oil  distilled  from  Kimmeridge  shale  (Dorset) 
contains  5 — 8%  of  sulphur.  2-Methylthiophen,  thiophen,  ketones, 
unsaturated  hydrocarbons,  and  toluene  are  present,  but  no  alkyl 
sulphides,  thioalcohols,  or  polymethylene  sulphides  (cf.  Scheibler, 
A.,  1916,  i,  65;  1917,  i,  153;  1920,  i,  74).  C.  H. 

Aconite  Alkaloids.  New  Alkaloid  from  Aconitum  Napell us. 

H.  Schulze  and  G.  Berger  {Arch.  Pharm.,  1924,  262,  553 — 563 ; 
cf.  A.,  1906,  i,  599). — “  Aconitin  pur.  amorph.  Merck,”  which 
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contains  all  the  alkaloids  in  Aconitum  Napellus  other  than  aconitine, 
has  been  investigated.  The  remaining  aconitine  was  separated 
as  the  perchlorate  (discolours  at  208°,  sinters  at  215°,  decomp.  226°), 
which  is  sparingly  soluble  in  water.  Picraconitine  was  not  detected. 
The  chief  component,  about  47%  of  the  whole  of  the  rest  of  the 
mixture — part  of  which  is  soluble,  as  free  base,  in  ether,  and  the 
rest  in  chloroform,  but  from  the  latter  no  crystalline  products  could 
be  obtained — is  termed  neopelline.  It  was  not  obtained  crystalline. 
The  formula,  C28H3305(0Me)3!NMe,3H30,  is  assigned  to  it  as  a 
result  of  analyses  carried  out  on  the  partly  purified  amorphous 
material.  When  it  is  boiled  with  2 A7- potassium  hydroxide  it 
yields  benzoic  and  acetic  acids,  and  neoline,  C23H3906N,  a  gum 
(hydrobromide,  colourless  needles,  m.  p.  210 — 215°  after  sintering, 
[«]d  —43-17°),  the  acetyl  derivative  of  which  affords  a  chloroaurate, 
m.  p.  145°  (after  sintering  at  124°).  W.  A.  S. 

Conversion  of  Alkaloids  of  the  “  Aporphine  ”  Series  into 
those  of  the  Chelidonine  Series.  S.  Osada  (Arch.  Pharm.,  1924, 
262,  501 — 517). — Gadamer  (A.,  1924,  i,  1227)  calls  the  hypothetical 
parent  of  apomorphine  and  its  analogues  “  aporphine.”  The 
molecules  of  these  compounds  contain  a  six-membered  heterocyclic 
ring,  but  those  of  the  chelidonium  alkaloids,  which  are  similar  in 
other  respects,  contain,  it  appears  (loc.  cit.),  a  seven-membered  ring. 
The  ring  in  the  former  can  be  disrupted  by  treating  the  compound 
with,  e.g.,  ethyl  chloroformate  (Gadamer  and  Knoch,  A.,  1921,  i, 
579).  The  secondary  amines  eventually  obtained  in  this  way  should, 
possibly,  condense  with  formaldehyde  to  yield  analogues  of  the 
chelidonium  alkaloids. 

Although  the  ring  scission  is  readily  brought  about,  the  hydrolysis 
of  the  compounds  obtained  is  not  easy  (cf.  Gadamer  and  Knoch, 
loc.  cit.).  More  easily  removable  groups  cannot  be  introduced, 
because,  e.g.,  corydine  methyl  ether  is  not  attacked  by  thionyl 
chloride,  carbonyl  chloride,  or  phosphorus  trichloride.  It  was 
found,  however,  that  0-5A7-alcoholic  potassium  hydroxide  will  bring 
about  the  hydrolysis  of  the  carbethoxy  and  other  derivatives 
when  other  reagents  (including  lipase)  fail,  and  the  conversions 
described  below  were  effected  by  this  means,  at  the  temperatures 
indicated. 

Ethyl  bulbocapninecarboxylate  methyl  ether  (Gadamer  and 
Knoch,  loc.  cit.)  thus  affords  (at  150 — 160°)  methyl- fi-8-(3  :  4 -di- 
methoxy-5 :  6-methylenedioxy)phenanthrenylethylamine  (hydrochloride, 
m.  p.  190 — 192°),  and  benzyl  bulbocapninecarboxylate  methyl  ether, 
m.  p.  92°,  is  hydrolysed  in  a  similar  way,  at  125 — 135°,  yielding  the 
same  product.  Bulbocapnine  methyl  ether  interacts  with  benzene- 
sulphonyl  chloride  to  produce  benzenesulphobulbocapnine  methyl 
ether,  m.  p.  125 — 126°,  but  this  is  only  hydrolysed  at  such  a  tem¬ 
perature  that  decomposition  in  other  ways  takes  place. 

Ethyl  corydinecarboxylate  methyl  ether,  m.  p.  95°,  is  prepared 
either  from  corydine  methyl  ether  or  from  ethyl  corydinecarboxylate 
(Gadamer  and  Knoch,  loc.  cit.).  When  hydrolysed  (at  140 — 150°) 
it  affords  methyl-^- 8-(3  :  4  :  5  :  6-tetramethoxy)-phenanthrenylethyl- 
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amine  (hydrochloride,  m.  p.  205 — 206°).  Benzyl  corydinecarboxylate  is 
amorphous,  and  its  methyl  ether  is  a  syrupy  mass ;  this,  when 
hydrolysed  as  above,  affords  the  same  base.  Benzenesulphocorydine, 
m.  p.  161°,  reacts  with  methyl  sulphate  to  yield  benzenesulphocorydine 
methyl  ether,  m.  p.  132 — 133°,  which  also  is  hydrolysed,  but  less 
readily  than  the  above  compounds,  to  give  the  same  base. 

Neither  base  condenses  in  the  expected  fashion  when  treated  with 
methylal ;  an  unrecognisable  tarry  mass  is  the  only  product.  When 
tetrahydroisoquinoline  was  prepared  by  a  similar  method  (cf.  Pictet 
and  Spengler,  A.,  1911,  i,  807),  a  much  poorer  yield  than  that  claimed 
was  obtained,  and  an  attempt  to  obtain  N-methyltetrahydro- 
quinoline  from  methyl-  (3-phenylethylamine  gave,  not  the  expected 
product,  but  a  base  not  yet  identified  ( hydrochloride ,  m.  p.  185°, 
mercury  double  salt,  m.  p.  154 — 155°,  chloroaurate,  m.  p.  120 — 121°). 
The  methyl- 3-phenylethylamine  was  prepared  either  by  Johnson 
and  Guest’s  method  (A.,  1909,  i,  784),  this  being  the  better,  or  via 
benzylidene-$-phenylethylamine,  m.  p.  36°  ( methiodide ,  m.  p.  145 — 
147°).  W.  A.  S. 

Chelidonium  Alkaloids.  Ill  (contd.).  J.  Gadamer  and 
collaborators  (Arch.  Pharm.,  1924,  262,  452- — 500;  cf.  A.,  1924,  i, 
1227).  ( ii)  Bromochelidonine  and  the  Oxidation  of  Chelidonine 
with  Mercuric  Acetate.  K.  Winterfeld. — Bromochelidon¬ 
ine,  m.  p.  230 — 231°  (no  decomp.),  [a]o  +135°,  is  best  obtained  by 
Wintgen’s  method  (A.,  1901,  i,  743).  It  is  not  oxidised  by  mercuric 
acetate  under  the  same  conditions  as  chelidonine,  and  differs  in  this 
respect  so  much  from  the  latter  as  to  suggest  that  the  bromine  atom 
had  entered  where  oxidation  takes  place,  and  that  possibly  differences 
of  behaviour  in  other  directions  might  throw  light  on  the  constitution 
of  the  alkaloid.  This  expectation,  however,  has  not  been  fulfilled ; 
indeed,  it  has  been  found  that  the  bromo  derivative  can  be  oxidised 
by  mercuric  acetate  if  the  treatment  be  carried  out  in  a  hot  mixture 
of  alcohol  and  chloroform,  not  in  30%  acetic  acid  alone  (see  below). 
This  and  other  evidence  indicates  that  the  bromine  atom  is  in 
position  7  (see  formula  II,  A.,  1924,  i,  1227).  It  should  be  noted  that 
the  methylenedioxy  groups  in  this  formula  are  not  definitely  located, 
but  that  they  are  probably  in  the  2  : 3  and  5 : 6  positions, 
respectively) ;  thus,  the  optical  activity  is  of  the  same  order  as 
that  of  chelidonine,  and  the  bromine  atom  is  not  very  mobile,  as  it 
resists  the  action  of  sodium  amalgam  or  moist  silver  oxide.  When 
bromochelidonine  is  treated  with  acetic  anhydride,  it  behaves  like  its 
parent,  affording,  in  the  cold,  the  O -acetyl  derivative,  m.  p.  150 — 152°, 
[a]“  +131°,  and,  at  the  b.  p.,  the  N -acetyl  derivative,  m.  p.  170 — 172°, 
optically  inactive.  The  former  is  also  obtained  when  O-acetyl - 
chelidonine  is  brominated,  and  is  easily  hydrolysed  by  dilute  alcoholic 
potassium  hydroxide.  In  the  formation  of  the  latter,  dehydration 
and  ring  scission  and  re-formation  have  taken  place,  as  with  chelidon¬ 
ine  (loc.  cit.),  the  formula  of  the  compound  being  C22H1805NBr.  This 
is  confirmed  by  the  facts  that  the  compound  is  also  obtained  when  the 
O-acetyl  derivative  is  boiled  with  acetic  anhydride,  but  it  contains 
only  one  acetyl  group,  and  that  it  is  remarkably  resistant  to  hydro- 
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lysis ;  the  absence  of  other  characteristic  reactivity  also  agrees  with 
the  explanation  put  forward.  When  the  JV- acetyl  derivative  is 
heated  with  alcoholic  hydrochloric  acid  for  a  long  time  it  is  hydro¬ 
lysed  and  converted  into  anhydrobromochelidonine,  a  strongly  basic, 
viscous  substance  (formula  analogous  to  IV,  A.,  1924,  i,  1228). 
When  treated  with  methyl  iodide  this  affords  methylanhydrobromo- 
chelidonine,  the  methiodide  of  which,  like  the  corresponding  deriv¬ 
ative  of  chelidonine  itself,  does  not  break  down  when  heated  with 
potassium  hydroxide,  and  trimethylamine  is  produced  only  when 
the  compound  is  treated  with  sodium  amalgam,  the  nitrogen-free 
product  of  this  action  being  a  mixture  of  brominated  and  un- 
brominated  compounds  C19H1304Br  and  C19H  1404(  + 

When  bromochelidonine  is  oxidised  with  mercuric  acetate  (see 
above)  it  affords  didehydrobromochelidonine,  which  is  isolated  as  a 
yellow  hydrobromide,  [a]D  +307°.  This  is  reduced  by  zinc  and 
sulphuric  acid  to  a  mixture  of  chelidonine  and  (a  little)  bromo¬ 
chelidonine.  Here  is  further  evidence  that  the  bromine  atom  is  in 
position  7,  for  only  there  would  the  ethylenic  linking  render  it 
labile.  Didehydrobromochelidonine  cyanide,  m.  p.  178 — 183° 
(decomp.),  [a]D  +  157°,  is  a  colourless  substance,  resembling  its 
unsubstituted  analogue  described  below.  Anhydrodidehydrobromo- 
chelidonine  (dihydrobromo-\p-chelerythrine),  produced  in  a  manner 
similar  to  that  which  affords  its  prototype  (see  below),  has  m.  p. 
206 — 207°  (decomp.),  and  when  oxidised  yields  bromo-ip-chelerythrine, 
which  resembles  its  unsubstituted  congener,  but  neither  it  nor  any 
of  its  salts  was  obtained  in  a  crystalline  form. 

Gadamer  ( loc .  cit.)  has  observed  that  when  chelidonine  is  oxidised 
with  mercuric  acetate  in  30%  acetic  acid  solution,  much  mercuris- 
ation  takes  place ;  this  action  is  avoided  if  the  oxidation  be  carried 
out  on  the  O-acetyl  derivative.  O-Acetylchelidonine  is  dimorphous ; 
the  common  form,  m.  p.  161 — 163°  (cf.  loc.  cit.),  is  converted  into 
another  form,  m.  p.  184—186°,  when  it  is  slowly  heated,  or  recrystal¬ 
lised  from  ethyl  alcohol.  The  product  obtained  when  O-acetyl- 
chelidonine  is  oxidised  (at  room  temperature  for  14  days)  is  didehydro- 
chelidonine  (isolated  as  hydrobromide,  a  yellow  substance,  [a]D 
+412°),  the  acetyl  group  also  having  been  removed.  This  com¬ 
pound,  being  optically  active,  must  contain  the  ethylenic  linking 
between  carbon  atoms  11  and  12.  Chelidonine  is  reproduced  when 
the  didehydro  compound  is  reduced  with  zinc  and  dilute  sulphuric 
acid.  Didehydrochelidonine  cyanide,  m.  p.  194 — 196°,  [a]D  +151 — 
153°,  is  colourless,  and  is  only  slowly  acted  on  by  silver  nitrate  or 
hydrochloric  acid;  in  this  and  other  respects  it  resembles  chelery- 
thrine  and  cotarnine  cyanides  (cf.,  e.g.,  Karrer,  A.,  1917,  i,  349). 
The  free  base,  a  gum,  is  tertiary,  for  when  treated  with  methyl  iodide 
it  eventually  affords  the  chloroaurate,  C20H17O5N,MeCl,AuCl3,  m.  p. 
176°  (decomp.).  When  didehydrochelidonine  is  boiled  with  aqueous 
alcohol  for  some  time,  a  feebly  basic  substance  is  produced,  namely, 
anhydrodidehydrochelidonine  or  dihydro-\\i-chelerythrine,  m.  p.  187 — 
188°,  and  this  is  oxidised,  best  by  mercuric  acetate  in  chloroform- 
alcohol  solution,  to  \p-chelerythrine,  m.  p.  239 — 242°  (the  red  hydro¬ 
chloride  is  described),  the  colourless  cyanide  (m.  p.  237*5 — 238°)  of 
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which  corresponds  in  its  properties  with  Karrer’s  chelerythrine 
cyanide  ( loc .  cit.  above).  This  second  oxidation,  with  the  production 
of  a  carbinol  base,  such  as  is  i/z-chelerythrine,  cannot  be  explained 
unless  Gadamer’s  second  formula  (II,  loc.  cit.)  is  taken  as  a  basis. 
The  salts  and  the  carbinol  base  are  then  represented  by  the  following 
formulae,  in  which  only  the  7 -ring  and  the  adjacent  benzene  nucleus 
are  shown  : 


OH-NMe< 


CH — C — i//X'i 

CH— 


iMvievCH— _-CH_ 


This  carbinol  base  is  surprisingly  apt  to  form  ethers  of  the  annexed 
general  formula,  and  if  no  alcohol  is  present 
. .  /!\  it  will  even  form  an  (unstable)  ether  with 
NMfi</CH(OR).Cf  |  itself.  The  bearing  of  these  observations  on 
^ CH — - — CH\  J  the  behaviour  of  sanguinarine  when  re- 
crystallised  (cf.,  e.g.,  Karrer,  loc.  cit.),  and 
on  the  possible  identity  of  ^-chelerythrine  and  sanguinarine,  is 
discussed  (see  below). 

(iii)  Chelerythrine  and  Sanguinarine.  A.  Stichel. — It  has 
hitherto  been  said  that  sanguinarine  contains  one  methoxyl  group, 
but  repeated  analyses,  by  various  workers,  have  failed  to  furnish 
results  in  satisfactory  agreement  with  this  statement.  Moreover, 
there  is  confusion  in  the  descriptions  of  the  alkaloid  and  its  salts. 
It  is  now  suggested  that  the  ^-chelerythrine  described  above  is  the 
true  sanguinarine,  which  thus  contains  no  methoxyl  group,  and  that 
the  substance  previously  described  as  sanguinarine  is  an  ether-like 
compound  of  chelerythrine  and  (true)  sanguinarine.  The  supposition 
has  proved  to  be  correct.  When  the  mixture  obtained  by  con¬ 
centrating  the  mother-liquor  from  the  technical  isolation  of 
chelidonine — this  mixture  containing  chiefly  chelerythrine  and 
sanguinarine,  but  also  all  the  other  alkaloids  present  in  Chelidonium 
majus — is  dissolved  (hydrochlorides)  in  water  and  precipitated  with 
potassium  cyanide,  a  mixture  of  (<//)- cyanides  and  bases  is  obtained 
from  which  the  latter  are  removed  as  acetates.  By  repeated  treat¬ 
ment,  a  pure  mixture  of  cyanides  is  produced,  and  when  this  is 
fractionally  crystallised  from  a  mixture  of  chloroform  and  alcohol 
it  eventually  affords  pure  chelerythrine  cyanide  (m.  p.  256°). 
Eventually  a  second  fraction,  representing  the  sanguinarine,  with 
a  methoxyl-content  of  only  4%,  can  be  obtained.  Further  separ¬ 
ation  is  only  effected  when  the  (f- tartrate  of  this  partly  purified 
sanguinarine  is  fractionally  crystallised ;  the  remaining  chelerythrine 
then  forms  the  less  soluble  salt,  whilst  from  the  more  soluble 
hydrogen  d- tartrate  completely  pure  sanguinarine  (entirely  free 
from  methoxyl)  is  obtained.  The  base  (alcoholate)  has  m.  p.  195 — 
197°,  and  the  cyanide,  m.  p.  238°,  is  identical  with  ^-chelerythrine 
cyanide. 

Karrer’s  “  chelalbines  ”  (A.,  1923,  i,  357)  are  alkyldihydro- 
chelerythrines,  as  has  been  suggested  by  Gadamer  (loc.  cit.,  1920). 
The  following  are  described  :  methyldihydrochelerythrine,  m.  p.  206° ; 


ORGANIC  CHEMISTRY. 


i.  287 


ethyldihydrochelerythrine,  m.  p.  209° ;  phenyldihydrochelerythrine, 
m,  p.  230°  (the  chloroaurate  is  described).  The  latter  is  oxidised  by 
potassium  permanganate,  chromic  acid,  or  auric  chloride  to 
phenylchelerythrine,  m.  p.  201°,  of  which  the  chloroaurate  is  described. 

After  preliminary  trials  with  oxidation 
products  formed  in  the  purification,  the  mixture 
of  chelerythrine  and  sanguinarine  described 
above  was  distilled  with  zinc  dust.  A  base, 
m.  p.  136°,  to  which  the  annexed  formula  is 
ascribed,  is  thus  obtained.  It  yields  a  yellow 
hydrochloride,  a  picrate ,  m.  p.  235°,  and  a 
chloroaurate,  m.  p.  196°.  W.  A.  S. 


NMe< 


,ch2— 


CHyCHy 


Chelidonium  Alkaloids.  Ill  (contd.).  J.  Gadamer  and 
collaborators  (Arch.  Pharm.,  1924,  262,  578 — 612;  cf.  preceding 
abstract),  (iv)  Oxychelidonine.  M.  Thiessen. — The  residues 
from  the  technical  extraction  of  ehelidonine  from  Chelidonium 
majus  contain,  besides  the  substances  described  below,  a  crystalline 
compound,  which  is  identical  with  the  oxychelidonine,  C20H17O6N, 
m.  p.  285°,  [a]0  +102-5°,  obtained  by  Gadamer  as  one  product 
when  ehelidonine  was  oxidised  with  mercuric  acetate.  Wintgen’s 
“  oxychelidonine  ”  (A.,  1901,  i,  743)  appears  to  be  an  oxide.  The 
analytical  figures  obtained — on  the  “  natural  ”  oxychelidonine — 
were  in  fair  agreement  with  the  formula  given,  except  those  of  the 
methylimino  group  determination  (here  only  about  half  the  expected 
percentage  was  found,  but  this  is  probably  because  the  compound 
forms  no  salts,  not  even  a  chloroaurate),  and  the  molecular-weight 
determination  (this  was  carried  out  cryoscopically,  but  difficulties 
were  encountered  because  the  compound  is  so  sparingly  soluble). 
Two  methylenedioxy  groups  are  present.  No  acetyl  derivative 
is  formed,  either  in  the  cold  (when  the  hydroxy  group  should  be 
attacked;  it  must  still  be  present,  as  the  compound  is  optically 
active)  or  at  the  b.  p.  of  acetic  anhydride.  These  results  suggest 
that  the  methylene  group  lying  between  the  methylimino  group 
and  the  carbinol  group  (C13  in  the  formula  II,  A.,  1924,  i,  1227) 
has  been  oxidised  to  a  carbonyl  group.  Oxychelidonine  affords  no 
oxime,  neither  can  it  be  reduced  by  Clemmensen’s  method.  It  is 
oxidised  to  some  extent  by  potassium  permanganate  in  acetone, 
but  the  only  recognisable  product  is  oxalic  acid.  When  ehelidonine 
is  oxidised  under  the  same  conditions,  oxychelidonine  and  dide- 
hydrochelidonine  are  formed.  Oxychelidonine  does  not  combine 
with  bromine.  Didehydrochelidonine  might  be  expected  to  afford 
equimolecular  proportions  of  ehelidonine  and  oxychelidonine  when 
treated  with  warm  concentrated  sodium  hydroxide  solution  (Can¬ 
nizzaro’s  reaction)  but  actually  is  unaffected.  Sanguinarine,  how¬ 
ever,  when  so  treated,  yields  a  product  that  appears  to  be  oxy- 
sanguinarine,  C20H13O5N,  m.  p.  above  285°.  Oxychelidonine  is 
not  converted  into  sanguinarine  when  it  is  exposed  to  the  action 
of  hydrochloric  acid  in  chloroform  for  several  weeks. 

(v).  Minor  Alkaloids  of  Chelidonium  majus.  K.  Winter- 
feld. — The  mixture  of  bases,  a  dark-coloured,  viscous  mass, 
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obtained  as  a  by-product  in  the  technical  extraction  of  chelidonine, 
was  examined,  more  especially  to  see  whether  sanguinarine  were 
present  (cf.  Gadamer,  loc.  tit.).  The  procedure  adopted  consisted 
in  first  fractionally  crystallising  the  picrates  from  alcohol,  then 
fractionally  precipitating  as  perchlorates  such  mixtures  as  were 
not  separated  into  individual  bases  by  this  means,  and  finally, 
there  being  still  a  portion  unresolved,  the  thiocyanates  were  pre¬ 
pared  and  fractionally  extracted  with  alcohol.  In  this  way,  the 
following  were  isolated  :  protopine  (chiefly  from  the  picrate,  m.  p. 
248°,  insoluble  in  alcohol),  allocryptopine,  homochelidonine,  traces 
of  chelidonine  and  of  sanguinarine  ( ?),  and,  from  the  picrate 
fraction  melting  at  160 — 166°,  a  new  base,  methoxychelidonine  ( ?), 
C2iH2106N,  m.  p.  221°  (see  below)  ;  the  latter  was  separated  also 
in  the  perchlorate  fractionation,  and  here,  in  the  more  sparingly 
soluble  perchlorate,  another  new  alkaloid,  m.  p.  198 — 199°  (see 
below)  was  found.  The  final  separation,  as  thiocyanates,  yielded 
no  new  alkaloid,  and  only  a  small  proportion  of  the  material 
remained  as  a  gum. 

The  first  new  product,  methoxychelidonine,  forms  stout,  colour¬ 
less  prisms,  [a]D  -f- 115*8°.  It  contains  two  methylenedioxy  groups, 
one  methoxyl  group,  and  one  methylimino  group.  The  hydro¬ 
chloride  and  chloroaurate,  m.  p.  237 — 238°,  are  described.  The 
O-acetyl  derivative,  m.  p.  147°,  [a]D  +55-5°,  prepared  in  the  cold, 
like  that  of  chelidonine,  is  amorphous,  but  yields  a  crystalline 
chloroaurate,  m.  p.  136 — 137°  (decomp.),  and  when  treated  with 
ethyl  chloroformate  (Gadamer  and  Knoch,  loc.  cit.)  it  affords  (like 
O-acetylchelidonine)  an  optically  inactive  urethane, 
C2iH20O6N-CO2Et, 

m.  p.  107°.  In  its  general  properties  the  new  base  closely  resembles 
chelidonine,  from  which,  indeed,  it  differs  only  in  the  possession 
of  the  methoxyl  group.  By  analogy  with  narcotine  and  hydrastine 

this  group  is  provisionally  located 
and  to  the  compound  the  annexed 
formula  is  assigned. 

The  second  compound,  needles, 
m.  p.  198 — 199°,  [a]D  —40-7°,  has 
the  empirical  formula  C19H24ON2.  It 
gives  no  colour  reactions  with  the 
usual  reagents.  It  is  the  first  alkaloid 
from  such  a  source  with  two  nitrogen 
atoms  in  the  molecule  and  the  only  chelidonium  alkaloid  to  be 
laevorotatory.  The  di chloroaurate  has  m.  p.  122 — 124°  (decomp.). 
The  compound  is  unaffected  by  mercuric  acetate;  it  contains  no 
methoxyl,  methylenedioxy,  or  methylimino  group;  the  oxygen 
atom  forms  part  of  a  hydroxyl  group  which  is  not  phenolic. 
The  O -acetyl  derivative  is  a  gum,  [a]D  — 12*5°,  and  affords  a 
dichloroaurate,  m.  p.  147°  (decomp.).  The  hydroxyl  group  is 
also  the  point  of  attack  when  the  compound  is  treated  with 
ethyl  chloroformate,  i.e.,  no  ring-scission  takes  place;  the  viscous 
product,  [a]D  — 15-25°,  of  this  action  yields  a  dichloroaurate,  m.  p. 
142°  (decomp.).  These  derivatives  are  both  readily  hydrolysed 
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to  the  parent  base.  Both  nitrogen  atoms  are  tertiary.  The 
viscous  dimeihiodide  gives  a  viscous  dimethochloride,  [a]D  — 103*15°, 
of  which  the  dichloroaurate  has  m.  p.  123 — 124°  (decomp.).  The 
dimethochloride  is  decomposed  only  by  hot  alcoholic  potassium 
hydroxide;  volatile  bases  and  a  compound,  the  chloroaurate  of 
which  has  m.  p.  118 — 120°,  are  then  produced.  W.  A.  S. 

Syntheses  in  the  Quinine  Series.  IV.  Aliphatic  Quina- 
toxins,  Monocyclic  Quinaketones,  and  Carbinols.  L.  Ruzicka, 
C.  F.  Seidel,  and  F.  Liebl  (Helv.  Ghim.  Acta,  1924,  7,  995 — 1012; 
cf.  A.,  1921,  i,  584,  585). — In  continuation  of  the  earlier  work 
(be.  cit.),  ethyl  quinate  was  condensed,  in  benzene  solution  by 
sodium  ethoxide,  with  the  lactam  of  €-aminohexoic  acid;  the 
amorphous  product  (yield  only  about  5%)  is  hydrolysed  by  hydro¬ 
chloric  acid  to  Q-methoxyA-quinolyl  e-aminoamyl  ketone,  an  oil 
affording  a  dipicrolonate,  m.  p.  229 — 230°.  When  ethyl  cinchonate 
is  condensed,  as  above,  with  ethyl  e-aminohexoate  4 -quinolyl 
e-amino -a-carbethoxy  amyl  ketone,  a  viscous  mass,  is  produced 
(yield,  17%);  the  picrolonate  has  m.  p.  187°  (decomp.).  This 
ketone  is  hydrolysed  by  20%  hydrochloric  acid  to  4-quinolyl 
e-aminoamyl  ketone  (loc.  cit.).  When  the  condensation  is  carried 
out  on  ethyl  c-benzamidohexoate  4 -quinolyl  e-benzamido-a-carb- 
ethoxyamyl  ketone,  also  gummy  in  nature  (pier ate,  m.  p.  153 — 
154°),  is  produced  (yield,  17%),  but  with  the  benzoylmethylamino 
ester  a  superior  yield  (45%)  is  obtained,  the  product,  4 -quinolyl 
e -benzoylmethybmino  -  a  -  carbethoxyamyl  ketone,  being  a  yellow, 
amorphous  mass  [ picrolonate ,  m.  p.  110°  (decomp.),  and  picrate, 
m.  p.  105°  (decomp.)],  and  suffering  only  partial  hydrolysis  when 
heated  with  10%  hydrochloric  acid  on  the  steam-bath,  giving 
^-quinolyl  e-benzoylmethylaminoamyl  ketone,  a  viscous  mass,  b.  p. 
about  250°  (in  high  vacuum).  When  the  hydrolysis  is  carried  out 
at  140°  with  20%  hydrochloric  acid,  4-quinolyl  e - methylamino - 
amyl  ketone  (be.  cit.)  is  obtained.  Ethyl  quinate  and  ethyl 
c-benzoylmethylaminohexoate  afford  6-methoxyA-quinolyl  e-benz- 
oylmethybmino-cc-carbethoxyamyl  ketone  (yield,  35%),  which,  when 
hydrolysed,  produces  Q-methoxyA-quinolyl  e-methylaminoamyl 
ketone  [ dipicrate ,  m.  p.  145°  (decomp.)]. 

Ethyl  cinchonate  and  ethyl  8-benzoylethylaminohexoate  afford 
4 -quinolyl  8-benzoylethylamino-a-carbethoxybutyl  ketone,  a  viscous  oil, 
which  is  hydrolysed  by  hot  20%  hydrochloric  acid  to  4 -quinolyl 
8-benzoybthylaminobutyl  ketone,  b.  p.  260°  (in  a  high  vacuum),  the 
picrate  of  which  has  m.  p.  90—91°.  4-Quinolyl  8-ethylaminobutyl 
ketone  is  more  readily  obtained  via  the  lactam  (loc.  cit.)  than  by 
debenzoylating  the  above  compound. 

Attempts  were  made  to  convert  the  above  ‘‘  aliphatic  quin- 
atoxins  ”  into  “  monocyclic  quinaketones  ”  by  the  methods  already 
described  (be.  cit.) ;  all  the  products  were  unstable,  thus  resembling 
their  analogues  prepared  from  natural  alkaloids.  4-Quinolyl 
e-methylaminoamyl  ketone  (cf.  above  and  loc.  cit.)  is  thus  con¬ 
verted  first  into  4- quinolyl  ce-bromo- e-methylaminoamyl  ketone 
(dihydrobromide,  m.  p.  136°),  which,  when  treated  with  alcoholic 
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sodium  ethoxide  at  —10°  (see  below)  gives  4-quinolyl  N -methyl- 
2-piperidyl  ketone,  an  oil  ( hydrochloride ,  m.  p.  159 — 160°;  mono- 
picrolonate,  m.  p.  188 — 189°;  dipicrate,  m.  p.  145°).  When  this 
is  reduced  in  cold  alcohol  with  aluminium  and  sodium  hydroxide 
(cf.  Rabe  and  Kindler,  A.,  1918,  i,  303),  it  affords  4-quinolyl- 
N-methyl-2-piperidylcarbinol ,  m.  p.  113°  [dipicrate,  m.  p.  110° 
(decomp.),  dipicrolonate,  m.  p.  179 — 180°  (decomp.)],  whilst  when 
the  reduction  is  carried  out  with  aluminium  amalgam  a  pinacone 
( ?),  yielding  a  di{  ? )picrate ,  m.  p.  125 — 150°  (decomp.),  is  obtained. 

When  the  dihydrobromide  of  4-quinolyl  a-bromo-S-methylamino- 
butyl  ketone  is  treated  with  aqueous  sodium  hydroxide,  the  expected 
product  is  not  obtained  ( loc .  cit.) ;  if,  however,  alcoholic  sodium 
ethoxide  at  — 10°  be  used,  a  superior  yield  is  obtained  and  the 
product,  although  containing  a  considerable  proportion  of  a  com¬ 
pound  giving  the  hydrochloride  of  m.  p.  185°  already  described, 
yet  contains  also  another  substance,  the  hydrochloride  of  which  is 
more  soluble  in  alcohol  and  has  m.  p.  100°;  this  is  considered  to 
be  the  expected  4-quinolyl  N -methyl-2 -pyrrolidyl  ketone.  4-Quinolyl 
a-bromo-6-ethylaminobutyl  ketone  dihydrobromide  (loc.  cit.),  when 
smilarly  treated,  affords  4-quinolyl  N -ethyl-2 -pyrrolidyl  ketone,  an 
oil  [dipicrolonate,  m.  p.  170 — 172°  (decomp.)];  this  ketone  gives 
only  an  amorphous  product  when  it  is  reduced  with  aluminium 
and  alcoholic  sodium  hydroxide.  6-M ethoxy -4-quinolyl  N -methyl- 
2-pyrrolidyl  ketone  is  similarly  prepared  from  the  corresponding 
“  aliphatic  quinatoxin  ”  (loc.  cit.) ;  it  is  an  oil  and  affords  a  mono- 
picrolonate,  m.  p.  155 — 157°,  and  a  dipicrolonate,  m.  p.  about  155° 
(decomp.).  This  compound  also  yields  no  crystalline  product  when 
reduced  with  aluminium  and  alcoholic  sodium  hydroxide.  4-Quin- 
olyl  e-aminoamyl  ketone  is  converted  by  bromine  into  4-quinolyl 
cL-bromo-t-aminoamyl  ketone  (dihydrobromide,  m.  p.  185°),  and  this, 
when  treated  as  above,  affords  4-quinolyl  2-piperidyl  ketone,  an  oil 
the  phenylhydrazone  of  which  was  prepared  and  isolated  as  dipicrate, 
m.  p.  179 — 180°  (decomp.). 

Ethyl  nicotinate  and  A-methyl-2-piperidone  (lactam  of  S-methyl- 
aminovaleric  acid)  afford  (yield,  30%),  when  condensed  as  described 
above,  3 -pyridyl  3-~N-methyl-2-piperidonyl  ketone,  an  oil  [picrolonate , 
m.  p.  204- — 205°  (decomp.)] ;  when  this  is  heated  with  concentrated 
hydrochloric  acid,  3-pyridyl  l-meihylaminobutyl  ketone,  the  dihydro¬ 
chloride,  and  dipicrolonate,  m.  p.  153°  (decomp.),  of  which  are 
described,  is  obtained. 

Ethyl  2-phenylcinchonate  condenses  with  jV-methyl-2-piperidone 
to  afford  2-phenyl-4-quinolyl  3 -methyl-2 -piper  idonyl  ketone,  m.  p. 
about  135°  (picrate,  m.  p.  174°).  When  this  is  heated  with  con¬ 
centrated  hydrochloric  acid,  2-phenyl-4-quinolyl  &-m ethylam inobutyl 
ketone,  an  oil  ( dihydrochloride ,  m.  p.  110—120°),  is  obtained. 

A  selection  of  the  above  compounds  was  submitted  to  examin¬ 
ation  as  to  their  action  on  protozoa  (trypanosomes,  spirochsetes,  etc.) ; 
although  they  differed  in  potency,  none  was  as  active  as  quinine. 

A-Methyl-2-piperidone  is  easily  obtained  by  catalytically  reducing 
l-methyl-2-pyridone,  using  the  method  of  Willstatter  and  Wald 
schmidt- Leitz  (A.,  1921,  ii,  185). 
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Rabe’s  criticism  (A.,  1922,  i,  360)  of  Ruzicka’s  nomenclature  is 
based  on  a  misunderstanding.  W.  A.  S. 

Cinchona  Alkaloids.  VI.  Action  of  Sulphuric  Acid  on 
Hydrocinchonine,  Hydroquinine,  Hydroquinidine,  and 
Quinine.  ajpoQuinine.  G.  Giemsa  and  K.  Bonath  (Ber.,  1925, 
58,  [J5],  87 — 96). — Hydroquinine  is  converted  by  sulphuric  acid 
(d  1*84)  at  100°  during  8 — 10  hours  into  hydrocupreinesulphonic 
acid,  C19H2302N2‘S03H,  m.  p.  270°,  [ajg  —93-3°  in  ammoniacal, 
alcoholic  solution ;  the  corresponding  sulphate, 

(^■'id®23®2^2*®Q>H)2,H2S04,4H20, 

m.  p.  231°,  and  the  nitrate  are  described.  Similarly,  hydroquinidine 
hydrochloride  yields  hydrocupreidinesulphonic  acid ,  m.  p.  282°, 
which  gives  a  sparingly  soluble  sulphate, 

(Ci9H2302N2*S03H)2,H2S04,3H20. 
Hydrocinchoninesulphonic  acid  sulphate, 

(^'i9-^230N2-S03H)2,H2S04,8H20, 

Md  + 139°  in  water,  is  obtained  from  hydrocinchonine.  The  action 
of  sulphuric  acid  on  quinine  follows  a  somewhat  different  course, 
since  in  addition  to  sulphonation  a  molecule  of  sulphuric  acid 
becomes  combined  at  the  vinyl  group  with  the  production  of 
the  compound,  C19H2102N2*S03H,H2S04,1-5H20,  m.  p.  255 — 256°, 
which  gives  a  sulphate,  (C19H2102N2*S03H, HgSOj^SO^B^O,  and 
a  corresponding  hydrochloride  (+4H20).  Hydrolysis  of  hydro¬ 
cupreinesulphonic  acid  or  its  sulphate  by  hydrochloric  acid  (d  1-126) 
at  100°  yields  hydrocupreine,  m.  p.  186°,  [a]^  —159-2°  in  alcoholic 
solution,  the  identity  of  which  is  confirmed  by  the  preparation 
from  it  and  from  authentic  hydrocupreine  of  the  following  salts  : 
hydrochloride ,  C19H2402N2,2HC1,H20 ;  basic  sulphate ;  normal 

sulphate;  nitrate  (+H20) ;  basic  tartrate, 

m.  p.  242°;  succinate,  m.  p.  251°.  Hydrocupreidine,  m.  p.  193°, 
[«]i?  +242-5°  in  ethyl  alcohol  (the  hydrochloride  is  described),  and 
hydrocinchonine,  m.  p.  268°,  [a]1,?  +196-5°,  are  similarly  obtained 
by  hydrolysis  of  the  corresponding  sulphonic  acids.  The  product 
obtained  from  quinine  is  hydrolysed  to  9  : 6' -dihydroxyrubyl- 
3-ethosulphuric  acid,  C19H2202N2,H2S04,  m.  p.  234°,  [a]f|  —102-8°, 
in  ethyl  alcohol  (for  nomenclature  see  Rabe,  A.,  1922,  i,  360), 
which  gives  a  hydrochloride,  (C19H2202N2,H2S04)2,3HC1,9H20. 
Hydrocupreine  obtained  by  means  of  sulphuric  acid  from  hydro¬ 
quinine  is  reconverted  into  the  latter  substance  by  methylation  with 
nitrosomethylurethane  and  methyl-alcoholic  potassium  hydroxide. 

upoQuinine  is  converted  by  ethyl  sulphate  and  alcoholic  sodium 
hydroxide  solution  into  ethylapoquinine,  m.  p.  183°.  In  contrast 
to  cupreine,  it  is  not  hydrogenated  in  the  presence  of  nickel.  It 
is  therefore  considered  improbable  that  opoquinine  and  cupreine 
are  optical  isomerides.  H.  W. 

Synthesis  of  i+Ephedrine.  E.  Spath  (Ber.,  1925,  58,  [B], 
197 — 199). — As  a  result  of  the  criticism  of  Fourneau  and  Puyal 
(A.,  1923,  i,  238)  and  Fourneau  and  Kanao  (A.,  1924,  i,  978),  the 
author  has  repeated  and  confirmed  the  observations  of  Spath  and 
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Gohring  (A.,  1921,  i,  45)  on  the  hydrochlorides  of  d-,  1-,  and 
r-t//-ephedrine  and  the  chloroaurate  of  ^-ephedrine.  H.  W. 


Phys ostigmine  [Eserine].  III.  E.  Stedman  and  G.  Barger 
(J.  Ghent.  Soc.,  1925,  127,  247 — 258). — Earlier  work  (T.,  1923, 
123,  758;  1924,  125,  1373;  Straus,  A.,  1914,  i,  78;  1915,  i,  448; 
M.  and  M.  Polonovski,  A.,  1918,  i,  504;  1923,  i,  700,  940)  has 
established  the  presence  in  eseroline  of  a  5-hydroxy- 1  :  3-dimethyl  - 
indoline  nucleus,  and  the  present  investigation  confirms  the  structure 
(I)  suggested  to  the  authors  by  Robinson.  Eserine  is  the  methyl- 
carbamido  derivative  (NHMe*C0*0*  for  *OH)  and  eserethole  the 
ethyl  ether  of  eseroline. 

C(OH):CH-fJ - CMe-CH2-CH2 

(  j  CH“CH-C-NMe-CH - NMe 

m  )  C(OEt):CH-fJ - CMe-CH2-CH2 

CH=CH-C-NMe*CH2  NHMe 

Eserethole,  reduced  with  zinc  and  hydrochloric  acid  (Polonovski) 
or  by  Willstatter’s  method,  yields  a  dihydro  compound  (II) 
(oxalate,  m.  p.  204°),  which  is  a  secondary  base  (the  product 
formed  by  methylation  gives  a  dipicrate,  m.  p.  204°)  evidently 
produced  by  the  opening  of  the  ring  containing  the  more  strongly 
basic  nitrogen  atom.  The  point  of  rupture  is  determined  by 
the  fact  that  etheserolene  (from  exhaustive  methylation  of 

eserethole)  gives  on  reduction  a  substance  identical  with  that 
formed  by  the  exhaustive  methylation  of  dihydroeserethole 

(Polonovski). 

Another  compound  in  which  the  pyrrolidine  ring  has  been  opened 
is  Polonovski’s  eseretholemethine  (III),  which  is  shown  to  be  pro¬ 
duced  by  a  tautomeric  change  from  eserethole  methohydroxide  : 


TC  H  ONl<^9^e' 


[C8HuON]<9McCHa-yE4 


NMe2OH 


'CMe-CHU-CEL 


[C8HnON]<V— ^ 


(III.) 


Treatment  of  eseretholemethine  methiodide  with  picric  acid  gives 
a  diquatemary  picrate  (IV),  m.  p.  170°,  with  elimination  of  water, 
thus  indicating  the  pseudobasic  function  of  the  oxygen  atom, 
although  reclosure  of  the  pyrrolidine  ring  is  precluded.  Esere¬ 
tholemethine  is  further  characterised  as  a  2-hydroxyindoline  deriv- 


(IV.) 


-C - CMe,CH2,CH2*NMe3’0*Pi 

-C-NMe(0-Pi):CH 


(PiOH  =  picric  acid) 


ative  by  oxidation  with  ammoniaeal  silver  nitrate  or  alkaline  ferri- 
cyanide  to  the  indolinone,  dehydroeseretholemethine  ( picrate , 
m.  p.  199°;  methiodide,  m.  p.  about  131°;  a  picrate,  m.  p.  211°, 
probably  derived  from  the  corresponding  indoline  formed  by 
reduction  during  isolation,  is  also  described).  Exhaustive  methyl¬ 
ation  of  dehydroeseretholemethine  gives  trimethylamine  and 
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5-ethoxy- 1  :  3-dimethyl-3-vinylindolin-2-one,  m.  p.  62°  ( picrate ,  m.  p. 
103°),  which  is  reduced  by  hydrogen  and  colloidal  palladium  to 
the  3-ethyl  compound,  C14H1902N,  m.  p.  68°.  The  behaviour  of 
eseretholemethine  is  thus  in  accord  with  the  suggested  structure 
for  eserine.  Polonovski’s  structure  (A.,  1924,  i,  980)  for  eserethole 
fails  to  explain  the  easy  degradation  of  eseroline  methiodide 
to  physostigmol  and  cannot  be  built  up  from  known  naturally- 
occurring  substances  as  can  the  authors’  structure  from  tryptophan. 

Eserethole  is  unattacked  by  dilute  nitric  acid;  concentrated 
nitric  acid  gives  trinitroeserethole,  m.  p.  152°.  Oxidation  with 
permanganate  in  acetone  at  —10°  converts  eserethole  into  an  oily 
‘product,  C15H20O2N2  (picrate,  m.  p.  166°;  methiodide,  m.  p.  198 — 
199°).  Etheserolene,  contrary  to  Polonovski’s  statement,  forms  a 
picrate,  m.  p.  98°. 

The  results  of  exhaustive  methylation  of  esoline  ethyl  ether 
(T.,  1923,  123,  758)  are  further  detailed.  The  two  products  are 
(a)  a  substance,  CjgHggONg  (dipicrate,  m.  p.  156°;  methiodide, 
m.  p.  169 — 170°),  and  (6)  a  substance,  C18H30O2N2  ( dipicrate ,  m.  p. 
199°;  methiodide,  m.  p.  141°,  and  at  100°  a  second  methiodide, 
m.  p.  188°).  The  substance  (b)  is  not,  as  at  first  supposed,  the 
ethyl  ether  of  the  hypothetical  esoline  base.  C.  H. 

Oxyeserine  and  its  Derivatives.  M.  and  M.  Polonovski 
(< Compt .  rend.,  1925,  180,  73—76;  cf.  A.,  1918,  i,  505).— The  bases 
designated  t/'-geneserines  are  formed  by  the  oxidation  of  the  groups 
•NMe’CHI  to  *NMe*CO,  and  should  be  termed  oxyeserines,  bringing 
them  into  line  with  oxyhydrastine  etc.  Geneserol i methine , 

C14H20O2N2,  is  basic  and  forms  a  hydrochloride  without  loss  of 
water.  It  differs  from  the  bases  of  the  eserine  series  in  giving  no 
diacid  salts  nor  di-iodomethiodides,  the  hydroindolic  nitrogen 
having  entirely  lost  its  basic  character.  The  final  result  of  exhaus¬ 
tive  methylation  of  these  bases  is  methiodo-o-methyl-ijj-geneseroli- 
methine,  m.  p.  275°,  which  when  heated  at  200°  with  sodium  hydr¬ 
oxide  yields  \p-geneseroline,  C12H1302N,  m.  p.  224°,  [a]D  —85°  (in 
95%  alcohol).  It  is  phenolic  and  dissolves  in  alkalis,  but  unlike 
etheseroline  it  is  insoluble  in  acids,  and  in  all  its  properties  appears 
similar  to  the  A-methyloxindoles.  The  following  formulae  are 
therefore  suggested  for  0-geneserolimethine  and  t/'-geneseroline  re¬ 
spectively,  with  alteration  of  the  names  to  oxyeserolimethine  and 

OH - rC<[C3H7NMe2]  OHf^r - iC<[C3H6] 

%/\/co  and  W/\/co 

'  NMe  NMe 

oxyeserolene  etc.  It  is  pointed  out  that  in  the  breaking  down  of 
the  eserine  molecule  the  loss  of  two  carbon  atoms  and  the  formation 
of  a  true  indole  (physostigmol)  only  takes  place  on  starting  from 
a  closed  basic  nucleus  (eseroline,  eserethole).  Starting  from  a 
methiodide  of  an  open  methine  base  (eseretholemethine  etc.)  there 
is  no  loss  of  carbon  and  degradation  by  Hofmann’s  method  still 
leads  to  a  dihydroindole  derivative  (etheserolene,  oxyeserolene).  The 
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fact  that  physostigmol  is  obtained  and  not  an  allylindole  is  in  favour 
of  a  methylpyrrolidine  rather  than  of  a  pyridine  structure.  A.  C. 

Laudanidine.  E.  SpAth  and  E.  Bernhatjer  ( Ber .,  1925,  58, 
[B],  200 — 204). — Laudanidine,  m.  p.  184 — 185°,  [a]]*  -100-6°  in 
chloroform,  isolated  from  opium  by  Hesse,  is  converted  by  diazo¬ 
methane  into  1  -laudanosine,  m.  p.  87 — 88°,  the  identity  of  which  is 
established  by  admixture  with  an  equal  weight  of  d-laudanosine 
and  identification  of  the  product  so  formed  with  r-laudanosine 
(Spath,  A.,  1921,  i,  50).  Since  laudanidine  when  ethylated  and  then 
oxidised  yields  4-methoxy-3-ethoxybenzoic  acid  (Spath,  loc.  cit.), 
it  is  established  that  laudanine  is  the  racemic  form  of  laudanidine. 

A  convenient  mqjhod  for  the  preparation  of  4-methoxy-3-ethoxy- 
benzoic  acid  consists  in  the  ethylation  of  isovanillin  to  4 -methoxy- 
3-ethoxybenzaldehyde,  m.  p.  50 — 51°  (oxime,  m.  p.  98 — 99°),  and 
oxidation  of  the  latter  with  potassium  permanganate  in  aqueous, 
alkaline  solution.  4:-Methoxy-3-ethoxybenzamide  has  m.  p.  196 — 
197°.  H.  W. 

Preparation  of  a  Reduction  Product  of  Anhydrolupinine. 

Kalle  &  Co.  A.-G.,  E.  Bartholomaus,  and  O.  Schaumann 
(D.R.-P.  396508;  from  Chem.  Zentr.,  1924,  95,  ii,  1409). — Anhydro¬ 
lupinine  or  its  salts  on  treatment  with  hydrogen  in  acetic  acid 
solution  in  the  presence  of  platinum  black,  or  chlorolupinane  on 
reduction  with  sodium  and  alcohol,  yield  a  colourless  oil,  lupinane, 
b.  p.  89 — 91°,  probably  C9H16NMe  ( picrate ,  m.  p.  185°) ;  it  is  stated 
to  have  therapeutic  properties.  R.  B. 

Chemical  Constitution  of  Spermine.  I.  Isolation  of 
Spermine  from  Animal  Tissues  and  Preparation  of  its 
Salts.  H.  W.  Dudley,  M.  C.  Rosenheim,  and  O.  Rosenheim 
(Biochem.  J .,  1924,  18,  1263 — 1272). — Spermine  has  been  isolated 
from  the  following  animal  organs  :  testis,  ovary,  pancreas,  muscle, 
liver,  brain,  spleen,  thymus,  and  thyroid.  It  has  been  prepared  by 
precipitating  extracts  of  the  organs  with  phosphotungstic  acid  and 
extracting  the  phosphotungstates  with  acetone,  which  leaves  the 
bulk  of  the  base  behind,  or  by  continuously  extracting  the  extracts 
with  butyl  alcohol,  precipitating  with  phosphotungstic  acid  in 
butyl  alcohol,  and  treating  the  phosphotungstates  as  above  or  by 
steam  distillation  from  strongly  alkaline  solution.  The  phosphate, 
Cj0H26N4,2H3PO4,6H2O,  lenticular  crystals,  has  m.  p.  230 — 234°.  The 
picrate,  C10H26N4,4C6H3O7N3,  forms  yellow  needles,  m.  p.  (decomp.) 
248 — 250°  (darkening  at  242°).  The  hydrochloride,  C10H26N4,4HC1, 
forms  prismatic  needles,  m.  p.  310°  after  turning  brown  at  300 — 302°. 
The  picrolonate,  pale  yellow  needles,  has  m.  p.  288 — 289°  (decomp.). 
The  chloroaurate,  C10H26N4,4HCl,4AuCl3,  forms  golden-yellow 
leaflets,  m.  p.  about  225°  (decomp.).  The  chloroplatinate, 
C10H26N4,2H2PtCl6,  red  prisms,  has  m.  p.  242 — 245°  (decomp.). 
Benzoylspermine,  C10H22N4Bz4,  obtained  by  treating  the  phosphate 
with  sodium  hydroxide  and  benzoyl  chloride,  forms  fine  needles,  m.  p. 
155°.  Sperminephenylcarbimide,  prepared  from  the  hydrochloride 
by  adding  sodium  hydroxide  and  phenylcarbimide,  forms  colour¬ 
less  needles,  m.  p.  179 — 180°.  The  free  base,  which  is  volatile  with 
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steam  and  can  be  distilled  in  a  vacuum,  is  prepared  by  adding 
potassium  hydroxide  to  a  concentrated  solution  of  the  hydro¬ 
chloride  or  to  a  suspension  of  the  phosphate  in  water  and  extracting 
with  chloroform ;  it  forms  needles,  m.  p.  55 — 60°.  The  arsenate, 
resembles  closely  the  phosphate  in  crystalline  form  and  solubility. 
The  oxalate  crystallises  in  leaflets,  m.  p.  225°.  The  sulphate ,  nitrate, 
acetate ,  and  carbonate  crystallise  well,  but  are  very  hygroscopic. 
The  free  base  and  the  hydrochloride  are  optically  inactive.  S.  S.  Z. 

Bromination  and  Iodination  of  some  Derivatives  of  Pyrrole. 

A.  P.  Terentjev  and  W.  W.  Tschelinzev  (Ber.,  1925,  58,  [J3], 
66 — 71 ;  cf.  Pieroni,  A.,  1923,  i,  613). — Pyrrole-2-aldehyde  reacts 
very  readily  with  bromine  in  the  presence  of  light  petroleum, 
yielding  a  mixture  of  mono-  and  di-bromopyrrolealdehydes  which 
are  extraordinarily  unstable;  in  aqueous  solution,  dibromomalein- 
imide  is  ultimately  formed.  The  primary  action  consists  doubtless 
in  the  substitution  in  positions  3  or  4  without  alteration  of  the 
aldehyde  group.  Iodination  of  pyrrole-2-aldehyde  in  very  dilute, 
faintly  alkaline,  aqueous  solution  gives  tetraiodopyrrole-2-aldehyde, 
m.  p.  137°.  2-Acetylpyrrole  is  transformed  under  similar  con¬ 
ditions  into  3  :  4-di-iodo-2-acetylpyrrole,  m.  p.  157°,  the  constitution 
of  which  is  established  by  its  oxidation  with  ice-cold  nitric  acid 
(d  1-48)  to  di-iodomaleinimide,  m.  p.  255°.  2-Propionylpyrrole 
yields,  similarly,  3  : 4-di-iodo-2-propionylpyrrole,  m.  p.  148°,  or, 
in  more  concentrated  solution  and  in  the  presence  of  a  greater 
excess  of  alkali  hydroxide  and  halogen,  3:4:  5-tri-iodo-2-propionyl- 
pyrrole,  m.  p.  193°.  Iodination  of  2-benzoylpyrrole  occurs  with 
greater  difficulty  and  appears  to  yield  primarily  a  monoiodo  deriv¬ 
ative  which  could  not  be  isolated  in  the  homogeneous  form;  at 
higher  temperatures,  ( ?)  3  :  4- di-iodo-2-benzoylpyrrole ,  m.  p.  168 — 
169°,  and  (?)  3:4: 5-tri-iodo-2-benzoylpyrrole,  m.  p.  215°,  are 
produced.  Oxidation  of  the  latter  compound  with  fuming  nitric 
acid  yields  4:-iodo-3-nitropyrrole,  m.  p.  195°.  H.  W. 

Magmesylpyrrole  and  its  Use  in  the  Synthesis  of  Pyrrole 
Compounds.  B.  Oddo  {Mem.  R.  Accad.  Lincei,  1923,  [v],  14, 
510 — 623). — The  volume  of  ethane  developed  in  the  reaction 
between  magnesylethane  and  the  magnesyl  derivatives  of  tri¬ 
pyrrole  and  tri-indole  proves  that  each  of  these  compounds  contains 
only  one  secondary  nitrogen  atom. 

Magnesylindole  forms,  with  pyridine  and  quinoline,  compounds 
similar  to  those  given  by  magnesylpyrrole  (A.,  1904,  i,  920;  1907, 
i,  549,  668 ;  1909,  i,  672).  Magnesyl carbazole  gives  a  definite 
compound  with  1  mol.  of  ether. 

Sulphur  converts  magnesylindole  and  magnesyl-2-methylindole 
into  crystalline  compounds,  di-indolyl  sulphide  and  aa'-dimethyl- 
di-indolyl  sulphide,  respectively ;  liquid  sulphur  dioxide  converts  the 
former  into  di-indolyl  sulphoxide  (cf.  A.,  1919,  i,  134;  1920,  i, 
691). 

3-Ethylindole,  b.  p.  276 — 277°  (picrate,  m.  p.  144-5°),  is  obtained 
in  the  same  way  as  3-methyIindole  (A.,  1911,  i,  486).  1 -Methyl- 

indole  and  1  :  3-dimethylindole,  b.  p.  225 — 232°  (picrate,  m.  p. 
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140°),  are  also  obtained  similarly  to  3-methylindole  by  shortening 
the  period  of  heating. 

Phyllopyrrole  is  synthesised  in  small  yield  by  the  action  of 
methyl  iodide  on  the  magnesyl  derivative  of  2  :  5-dimethyl-3-ethyl- 
pyrrole,  but  the  principal  product  of  this  reaction  is  a  pyrrolenine. 

2 -Benzyl  pyrryl  ketone ,  b.  p.  335 — 340°  (partial  decomp.),  m.  p. 
95°  (phenylhydrazone,  m.  p.  133°,  and  silver  derivative  described),  is 
prepared  by  the  action  of  phenylacetyl  chloride  on  magnesyl- 
pyrrole.  The  following  are  obtained  similarly  :  2:3  :  5-trimethyl- 
3-benzoylpyrrole,  m.  p.  172 — 173°  (cf.  A.,  1910,  i,  426);  4-(6- 
methoxyquinolyl)  2-pyrryl  ketone,  m.  p.  139°;  4-(6-methoxy- 
quinolyl)  2-(3  :  5-dimethylpyrryl)  ketone,  m.  p.  165°  (cf.  A.,  1918, 
i,  38);  2-methyl-3-chloroacetylindole,  m.  p.  201°;  acetylcarbazole, 
m.  p.  70°;  propionylcarbazole,  m.  p.  90°  (alcoholic  potassium 
hydroxide  gives  carbazole  and  propionic  acid;  picrate,  m.  p.  140°; 
nitric  acid  gives  nitropropionylcarbazole,  m.  p.  233°) ;  benzoyl- 
earbazole,  m.  p.  98°  [boiling  aqueous  alkali  gives  carbazole  and 
bemzoic  acid  (cf.  A.,  1911,  i,  486)]. 

Carbonyl  chloride  converts  magnesylpyrrole  into  2  :  2'-dipyrryl 
ketone,  m.  p.  160—161°  (silver  derivative  described),  which  is  also 
obtained  by  the  action  of  pyrrole-2-carboxylic  chloride  on  magnesyl¬ 
pyrrole.  Ethyl  nitrate  reacts  with  magnesyl-2-methylindole  to  give 
a  very  small  yield  of  3-nitro-2-methylindole.  At  260°  carbon 
dioxide  and  magnesylpyrrole  give  pyrrole-3-carboxylic  acid,  m.  p. 
161°  (cf.  A.,  1909,  i,  672).  In  the  absence  of  solvent  at  high  tem¬ 
perature,  magnesylcarbazole  and  carbon  dioxide  give  carbazole- 
carboxylic  acid,  m.  p.  275 — 276°,  with  slight  blackening;  silver  and 
barium  derivatives  are  described  (cf.  A.,  1911,  i,  486;  1912,  i,  649). 

The  action  of  ethyl  chloroformate  on  magnesylscatole  at  140° 
gives  only  ethyl  3-methyIindole-l-carboxylate,  but  at  250°  a  small 
yield  of  ethyl  3-methylindole-2-carboxylate,  m.  p.  134°,  is  obtained. 
By  the  action  of  the  appropriate  chloroformic  ester  on  magnesyl¬ 
pyrrole  the  following  are  obtained,  usually  in  85 — 90%  yield  : 
methyl  pyrrole-2-carboxylate,  m.  p.  73°  (ammonia  gives  the  amide, 
m.  p.  176°);  methyl  pyrrole-1  :  2-dicarboxylate,  m.  p.  141°;  ethyl 
pyrrole -1-carboxy late,  b.  p.  235°,  m.  p.  38°;  n -propyl  pyrrole - 

2- carboxylate,  b.  p.  164 — 165°/50  mm. ;  isobutyl  pyrrole-2-carboxyl- 
ate,  b.  p.  119 — 122°/70  mm.;  isoamyl  pyrrole-2-carboxylate,  b.  p. 
186 — 190°/100  mm.  Ethyl  indole-2-carboxylate,  m.  p.  107° ;  ethyl 

3- methylindole- 1-carboxy  late  and  ethyl  2-methyIindole-3-carboxyl- 
ate,  m.  p.  135°,  are  obtained  by  the  action  of  ethyl  chloroformate  on 
the  magnesyl  derivatives  of  indole,  scatole,  and  2-methylindole, 
respectively.  In  this  way  magnesylcarbazole  gives  ethyl  diphenyl- 
carbamate,  m.  p.  77*5°. 

Besides  3  :  3'-di-indyl  (silver  derivative;  osazone,  m.  p.  158°; 
quinoxaline,  m.  p.  163°),  the  action  of  oxalyl  chloride  on  magnesyl- 
indole  gives  2  :  2-di-indyl,  m.  p.  273°  (osazone,  m.  p.  170°,  decomp. ; 
quinoxaline,  m.  p.  154°,  decomp.),  and  1 :2-bisindyl,  m.  p.  320°. 

Malonyl  chloride  converts  magnesylindole  into  di-indolylmethane, 
m.  p.  287°.  This  substance  is  an  equilibrium  mixture  of  keto-  and 
mono-enolic  forms,  the  proportion  of  the  former  of  which  increases 
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with  rising  temperature.  A  silver  derivative  is  described ;  phenyl  - 
hydrazine  gives  l -phenyl-3  :  5 -di-indylpyr azole,  m.  p.  236°  (decomp.) ; 
hydroxylamine  gives  3  :  5-di-indylisooxazole,  m.  p.  219°  (decomp.); 
hydrolysis  of  the  product  from  the  action  of  semicarbazide  results  in 
3  :  5 -di-indylpyrazole,  m.  p.  229°  (decomp.) ;  hydrolysis  by  alkali 
gives  indole-3-carboxylic  acid  and  3-indolyl  methyl  ketone.  Di- 
(2-methylindolyl)methane,  m.  p.  219°,  is  obtained  similarly  from 
magnesyl-2-methylindole.  In  the  same  way  as  the  preceding  one, 
this  compound  gives  \-phenyl-3  :  5-di(2-methylindyl)pyrazole,  m.  p. 
192°  (decomp.) ;  3  :  5-di(2-methylindyl)iaooxazole,  m.  p.  174° ; 

3  :  5-di(2-methylindyl)pyrazole,  m.  p.  247°  (decomp.).  Di-indolyl- 
ethane,  m.  p.  287°  ( silver  derivative  and  dioxime,  m.  p.  305°,  decomp.) 
and  di(2-methylindolyl)ethane,  m.  p.  297°  (decomp.)  ( dioxime ,  m.  p. 
267°),  are  obtained  by  the  action  of  suecinyl  chloride  on  magnesyl- 
indole  and  magnesyl-2-methylindole,  respectively. 

Ethyl  pyrrole-2-glyoxylate,  m.  p.  44-5°,  is  obtained  by  the  action  of 
ethoxalyl  chloride  on  magnesylpyrrole ;  it  is  readily  hydrolysed  to 
the  corresponding  acid,  m.  p.  113°  (decomp.). 

Ethyl  pyrrolylacetate  (A.,  1912,  i,  804)  gives  pyrrylphenyl- 
pyrazolone,  m.  p.  193°,  and  semicarbazone,  m.  p.  90°;  alcoholic 
ammonia  transforms  it  into  the  amide,  m.  p.  184°. 

The  paper  contains  a  full  bibliographical  record  of  previous 
work.  W.  E.  E. 


Preparation  of  Aldehydes  and  Ketones  of  the  Pyrrole  Series. 

Kalle  &  Co.,  A.-G.,  and  H.  Fischer  (D.R.-P.  395092 ;  from  Ghent. 
Zentr.,  1924,  95,  ii,  1405 — 1406). — Aldehydes  and  ketones  of  the 
pyrrole  series  are  obtained  by  the  action  of  cyano  compounds  on 
pyrrole  and  indole  derivatives  in  the  presence  of  hydrogen  chloride, 
the  imino-hydrochloride  formed  intermediately  being  decomposed 
on  boiling  with  water.  Substitution  in  the  a-position  predominates. 
Thus  ethyl  2  : 4-dimethylpyrrole-3-carboxylate  with  acetonitrile 
in  absolute  alcohol  gives  an  orange  iminohydrochloride,  yielding 
ethyl  5-acetyl-2  :  4 - dimethylpyrrole- 3 - carboxylate ,  m.  p.  140°,  on  treat¬ 
ment  with  water ;  with  hydrogen  cyanide  ethyl  2  :  ^-dimethyl-3-alde- 
hydopyrrole-5-carboxylate,  m.  p.  165°,  is  obtained.  2  :  4-Gimethyl- 
pyrrole  and  chloroacetonitrile  yield  5-chloroacetyl-2  : 4- dimethyl- 
pyrrole,  m.  p.  136°.  Ethyl  3-carbethoxy-2  :  o-dimethylpyrroleA- 
XMelC-COCOoEt 

glyoxylate,  ,  m.  p.  102°,  is  similarly  obtained 

from  ethyl  pyrrole-3-carboxylate  and  ethyl  cyanof ormate .  2-Methyl  - 
indole  with  chloroacetonitrile  similarly  yields  3  -  chloroacetyl-  2  -  methyl  - 
indole,  m.  p.  207°,  and  with  hydrogen  cyanide,  2-methylindole- 
3-aldehyde,  m.  p.  198°  (cf.  Plancher  and  Ponti,  A.,  1907,  i,  341). 

R.  B. 

Metabolism  of  Tryptophan.  I.  Synthesis  of  Racemic 
Bs-3-Methyltryptophan.  W.  Robson  (J.  Biol.  Chem.,  1924,  62, 
495 — 514). — With  the  object  of  carrying  out  metabolism  experiments 
to  elucidate  the  mechanism  of  the  formation  of  kynurenic  acid  from 
tryptophan,  Bz-3- methy ltryp tophan  has  been  synthesised.  In 
preparing  5-methylindole  by  the  method  of  Raschen  (A.,  1887,  956) 

m* 
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it  was  found  that  on  saturating  an  alcoholic  solution  of  pyruvic  acid 
p-tolylhydrazone  with  dry  hydrogen  chloride,  simultaneous  esteri¬ 
fication  and  ring  closure  occurred  with  direct  formation  of  ethyl 
5-methylindole-2-carboxylate ;  the  yield  of  5-methylindole  itself  was 
much  improved  by  heating  the  dry  ammonium  salt  of  5-methyl- 
indole-2-carboxylic  acid  instead  of  the  free  acid.  5-Methylindole 
gives,  by  Ellinger  and  Flamand's  modification  (A.,  1907,  i,  153)  of 
the  Tiemann  and  Reimer  reaction,  5 -methylindole-3- aldehyde,  m.  p. 
148°,  in  small  yield,  with  formation  of  3-chloro-6-methylquinoline 
as  a  by-product.  The  aldehyde  was  also  obtained  in  about  the 
same  yield  by  the  method  of  Majima  and  Kotake  (A.,  1923,  i,  156). 
Ethyl  3-cddehydo-5-methylindole-2-carboxylate,  m.  p.  189°,  was 
obtained  from  ethyl  5-methylindole-2-carboxylate  by  the  method 
of  Adams  and  Levine  (A.,  1924,  i,  51),  and  on  hydrolysis  gave  ethyl 
3-aldehydo-5-methylindole-2-carboxylate,  m.  p.  254 — 255°  (decomp.). 
On  heating  this  acid,  a  trace  only  of  5-methylindole-3-aldehyde 
was  obtained.  5-Methylindole-3-aldehyde  was  condensed  with 
hydantoin  to  give  5-methylindolylidenehydantoin,  m.  p.  295 — 298°; 
on  reduction,  this  gave  5 -ethylindolylhydantoin,  m.  p.  206 — 207°, 
which  on  hydrolysis  with  barium  hydroxide  gave  Bz-3 -methyl- 
tryptophan,  m.  p.  259 — 263°.  C.  R.  H. 


Co-ordinated  Compounds  of  the  Alkali  Metals.  N.  V. 

Sidgwick  and  S.  G.  P.  Plant  ( J .  Chem.  Soc.,  1925, 127,  209— -211). — 
When  ^-indoxylspirocycZopentane  (I)  (Perkin  and  Plant,  T.,  1923, 
123,  676)  is  heated  with  aqueous  sodium,  potassium,  or  lithium 
hydroxide  at  200 — 210°  in  a  closed  tube,  there  results  a  compound 
of  the  type  MB,HB  [HB=(I);  M==Na,  K,  or  Li].  The  sodium 
derivative,  m.  p.  204°,  and  the  potassium  derivative,  m.  p.  80 — 90°, 
are  soluble  in  toluene,  decomposed  at  once  by  water  regenerating  (I), 
and  give  by  distillation  in  a  vacuum  (I)  and  a  solid  residue,  which  is 


c6h4< 


-  .ch2-ch2 

[^°Nih2-ch2 


-C<i:0xM^0=rSc- 
^N>NXiVi\NH-Cr  L 

ii  ii 


probably  the  simple  metal  salt  of  (I).  The  lithium  compound,  m.  p. 
170°,  is  less  stable  and  cannot  be  purified.  The  co-ordination 
formula  (II)  is  suggested  for  the  compounds  MB,HB.  C.  H. 


Dithymolisatin  Colouring  Matter.  Candea  (Bui.  Soc. 
Chim.  Romania,  1924,  6,  113). — When  oxidised  in  alkaline  solution, 
dithymolisatin  yields  a  red  colouring  matter  : 


NH<^i>C(C10H12-OH)2+O2= 

co2+ o:c6H3(NH2):c(c10H12-OH)2. 

The  course  of  the  reaction  may  be  followed  by  measuring  the  volume 
of  carbon  dioxide  liberated.  T.  H.  P. 


Synthesis  of  4-Methyl-3-ethylpyridine  and  a  New  Parvoline 
[2  :  6-Dimethyl-3-ethylpyr idine ] .  E.  Koenigs  and  F.  K.  Hoff¬ 
mann  (Ber.,  1925,  58,  [J?],  194—197 ;  cf.  A.,  1921,  i,  595).— 3-Ethyl- 
pyridine  methiodide  is  converted  at  300°  into  2-methyl- 5-ethyl- 
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pyridine  and  a  small  proportion  of  4-methyl-3-ethylpyridine,  b.  p. 
198°  (picrate,  m.  p.  144°).  Under  similar  conditions,  5-ethyl-2-vinyl 
pyridine  methiodide  is  transformed  into  a  saturated  base,  C10H13N, 
b.  p.  106 — 107°/30  mm.  ( picrate ,  m.  p.  164°;  chloroplatinate,  m.  p. 
104 — 105°;  additive  compound  with  mercuric  chloride,  m.  p.  137°). 
2-Methyl-5*ethylpyridine  methiodide  gives  2 :  5-dimethyl-3-ethyl- 
pyridine,  b.  p.  83 — 85°/23  mm.,  d18  0-9120  (picrate,  m.  p.  162° ; 
chloroplatinate,  m.  p.  178°),  the  constitution  of  which  is  established 
by  its  oxidation  to  pyridine -2  :  3  :  6-tricarboxyIic  acid,  identified 
as  the  calcium  salt.  H.  W. 


Structure  of  Dehydracetic  Acid.  C.  F.  Rassweiler  and  R. 
Adams  ( J .  Amer.  Ghem.  Soc.,  1924,  46,  2758— 2764).— The  ethyl 
4-lutidone-3  : 5-dicarboxylate  obtained  by  Conrad  and  Guthzeit 
(A.,  1886,  333)  on  partial  hydrolysis  with  4 A- alcoholic  potassium 
hydroxide  (2  equivalents)  yields  ethyl  hydrogen  4-lutidone-3  :  5-di¬ 
carboxylate,  m.  p.  181 — 184°  (I).  On  distillation  at  30  mm.,  the 
hydrogen  ester  affords  carbon  dioxide  and  ethyl  4:-lutidone-3-carb- 
oxylate,  m.  p.  161 — 162°  (II),  which  on  hydrolysis  yields  an  acid 
(III)  identical  with  that  obtained  from  dehydracetic  acid  by  treat¬ 
ment  with  sulphuric  acid  and  then  with  ammonia,  relations  which 
are  only  in  harmony  with  this  synthesis  if  dehydracetic  acid 
possesses  the  Feist  formula. 


(!•) 


co< 


CH: 


-CMe 


C(C02Et):CMe 
(II.) 


>NH 


(IIL)  CO<C(CO^Z>^ 

Some  ethyl  4-lutidone-3  :  5-dicarboxylate  is  formed  in  the  above 
hydrogen  ester  decomposition,  and  also  a  liquid  fraction  consisting 
mainly  of  ethoxy lutidine.  Some  4-lutidone  is  present  in  the 
residue  after  distillation.  4-Lutidone-3-carboxylic  acid,  m.  p.  158 — 
159°  (decomp.),  on  heating  at  270°  yields  4-lutidone.  4-Lutidone- 
3  :  5-dicarboxylic  acid  has  m.  p.  275 — 277°  (decomp.)  (cf.  Conrad 
and  Guthzeit,  A.,  1887,  500).  R.  B. 

Fission  of  the  Pyridine  Nucleus  During  Reduction.  II. 
Preparation  of  Glutardialdoxime.  B.  D.  Shaw  (J.  Chem.  Soc., 
1925,  127,  215 — 216). — That  pyridine  is  reduced  by  sodium  and 
alcohol  first  to  1  : 4-dihydropyridine  (cf.  A.,  1924,  i,  1343)  is  con¬ 
firmed  by  the  formation  of  glutardialdoxime,  m.  p.  175°,  in  good 
yield  when  hydroxylamine  hydrochloride  is  added  to  the  reduction 
liquor  and  the  solution  boiled  for  a  few  minutes.  The  pyridine  is 
purified  with  permanganate  and  dried  over  calcium  carbide;  the 
alcohol  is  distilled  through  a  column  packed  with  calcium  carbide. 
Amyl  alcohol  gives  a  slightly  higher  yield.  C.  H. 


Preparation  of  Hydroxy  Derivatives  of  Pyridine,  Quinoline, 
and  their  Homologues.  A.  E.  Tschitschibabin  (J.  Buss. 
Phys.  Chem.  Soc.,  1924,  55,  7 — 18). — Quinoline  reacts  with  carefully 
dried  potassium  hydroxide  at  about  230°,  giving  a  good  yield  of 
2 -hydroxy quinoline,  hydrogen  being  evolved.  On  raising  the 
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temperature  to  300°,  a  second  hydroxyl  group  is  introduced, 
apparently  in  position  4.  The  action  of  potassium  hydroxide  is 
thus  similar  to  that  of  sodamide.  Sodium  hydroxide  does  not 
react  under  these  conditions ;  barium  oxide,  especially  when  partly 
hydrated,  reacts  at  a  lower  temperature  (150°),  but  the  yield  of 
2 -hydroxy quinoline  is  less  and  some  diquinoline  is  formed ;  in 
addition  to  this  there  is,  in  all  cases,  evidence  of  the  formation  of 
indole.  Pyridine  gives  2-pyridone  when  heated  with  potassium 
hydroxide ;  quinaldine  does  not  react,  but  an  evolution  of  hydrogen 
is  observed  with  lepidine.  The  reaction  is  inhibited  by  traces  of 
moisture.  G.  A.  R.  Iv. 

Preparation  of  Readily  Soluble  Compounds  of  C-Substi- 
tuted  Dialkyl-  and  Arylalkyl-barbituric  Acids.  F.  Hoffmaxn- 
La  Roche  &  Co.,  A.-G.  (D.R.-P.  398851 ;  from  Chem.  Zentr.,  1924, 
ii,  1409). — Readily  soluble  salts  of  C-substituted  dialkyl-  and 
arylalkyl-barbituric  acids  are  obtained  by  treating  the  free  acids 
with  alkylamines,  and  these  salts  are  more  stable  than  the  sodium 
salts  in  aqueous  solution.  They  show  a  pronounced  increase  in  the 
hypnotic  effect,  as  compared  with  the  free  acids,  without  a  corre¬ 
sponding  increase  in  toxicity,  and  in  consequence  of  their  solubility 
in  water  can  be  used  for  injections.  The  following  compounds  are 
described  :  Diethylamine  diethylbarbiturate ;  diethylamine  diallyl- 
barbiturate,  fibrous  needles ;  dimethylamine  phenylethylbarbituxate, 
dense  prisms ;  monomethylamine  diethylbarbiturate ;  choline  diethyl- 
barbiturate.  R.  B. 

Phenylethylethylbarbituric  Acid  and  Related  Derivatives. 

A.  W.  Dox  (J .  Amer.  Chem.  Soc.,  1924,  46,  2843 — 2846). — In  view 
of  the  tetanic  effect  which  accompanies  the  hypnotic  action  of 
benzylethylbarbituric  acid  (A.,  1922,  i,  681 ;  Shonle  and  Moment,  A., 
1923,  i,  248),  substitution  of  phenyl  on  a  [3-carbon  atom  in  the  alkyl 
side-chain  has  been  investigated  in  the  hope  that  the  compounds 
obtained  would  show  greater  similarity  to  phenylethylbarbituric 
acid  in  accordance  with  the  alternation  of  properties  in  an  homo¬ 
logous  series.  Phenylethylbarbituric  acid,  isomeric  with  “  luminal,” 
is  physiologically  inactive,  but  p -phenylethylethylbarbituric  acid 
is  a  powerful  hypnotic  when  administered  intravenously,  although 
much  less  so  when  administered  orally.  The  convulsive  symptoms 
observed  with  benzylethylbarbituric  acid  were  absent  and  the 
evidence  is  accordingly  in  favour  of  the  recurrence  of  physiological 
character  with  substitution  of  the  phenyl  group  on  alternate  carbon 
atoms.  p-Phenylethyl  bromide,  b.  p.  79 — 81°/4  mm.  (cf.  Grignard, 
A.,  1904,  i,  498),  obtained  in  71%  yield  by  the  action  of  hydro- 
bromic  acid  and  sulphuric  acid  on  p-phenylethyl  alcohol,  with  ethyl 
sodiomalonate  gives,  together  with  some  styrene,  (yield  68%)  ethyl 
P -phenylethy lmalonate ,  b.  p.  142 — 143°/2  mm.,  296 — 298°/741  mm., 
d25  1*0580  ;  the  ester  amide  forms  needles,  m.  p.  98°,  and  the  diamide 
has  m.  p.  232°.  With  ethyl  bromide  and  sodium  ethoxide,  ethyl 
S-phenylethyl  malonate  gives,  in  89%  yield,  ethyl  $-phenylethyl- 
ethylmalonate,  b.  p.  148 — 150°/2  mm.,  314 — 316°/741  mm.,  (Z25 
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1*0382;  the  free  acid  has  m.  p.  125 — 126°,  decomp.  160°.  With 
carbamide  or  substituted  carbamides,  the  two  malonic  esters 
described  above  yield  the  following  substituted  barbituric  acids  : 
5-$-phenylethylbarbituric  acid  (yield  95%),  m.  p.  212 — 213°,  1  -phenyl- 
5-$-phenylethylbarbituric  acid  (yield  75%),  m.  p.  164°;  5-$-phenyl- 
ethyl-5-ethylbarbituric  acid  (yield  90%),  m.  p.  168°;  l -phenyl-5- fi- 
phenylethyl-5-ethylbarbituric  acid  (yield  20%),  m.  p.  110°;  and 
\-benzyl-5-$-phenylethyl-5-ethylbarbituric  acid  (yield  53%),  m.  p. 
141—142°.  R.  B. 

Preparation  of  Pyrazolone  Derivatives.  Farbenfabr.  vorm. 
F.  Bayer  &  Co.,  H.  Hahl,  and  L.  Schutz  (D.R.-P.  396507 ;  from 
Chem.  Zentr.,  1924,  ii,  1408). — Hydroxypyrazolones  are  treated 
with  basic  alkyl  halides  of  the  general  formula,  R2N*CH2*CH2*X, 
in  the  presence  of  alkaline  solvents,  or  the  hydroxypyrazolone  is 
first  converted  into  the  halogenalkyl  ether  by  the  action  of  alkylene 
dihalides,  and  this  converted  into  the  aminoalkyl  ether  by  treat¬ 
ment  with  secondary  aliphatic  amines.  Thus  3 -hydroxy- 1 -phenyl  - 

4- dimethyl-5-pyrazolone  with  diethylaminoethyl  chloride  in  the 
presence  of  alcoholic  sodium  ethoxide  yields  the  (3- diethylaminoethyl 
ether  (annexed  formula),  a  yellow  oil,  b.  p.  210 — 215°/10  mm.  (hydro¬ 
chloride,  m.  p.  157°).  The  (3- diethyl - 

C*OCH2*CH2*NEt2  aminoethyl  ether  of  3-hydroxy-4-diallyl-5- 
N^\qMc  pyrazolone,  a  yellow  oil,  b.  p.  '228 — 235°/ 

_ Iqq  2  10  mm.,  is  similarly  obtained.  The 

sodium  salt  of  hydroxydiethylpyrazolone 
on  heating  with  dimethylaminoethyl  chloride  at  120°  is  converted 
into  3-[i-dimethylaminoethoxy-4:-diethyl-5-pyrazolone,  yellow  oil, 
b.  p.  220 — 225°/10  mm.,  crystallising  in  the  cold,  a  strongly  basic 
ether  which  has  therapeutical  use.  In  addition  to  antipyretic 
properties,  pyrazolones  containing  basic  alkyl  groups  attached  to 
carbon  show  vascular  contractive  properties.  R.  B. 

Preparation  of  Homologues  of  2-Aminopyridine. 

Chemische  Fabrik  auf  Actien  (vorm.  E.  Schering),  H.  Horsters, 
and  M.  Dohrn  (D.R.-P.  398204;  from  Chem.  Zentr.,  1924,  ii, 
1409). — Pyridine  homologues  on  animation  with  sodamide,  or  with 
sodium  and  gaseous  ammonia  in  diluents  of  high  b.  p.,  such  as 
xylene,  cumene,  or  mesitylene,  at  temperatures  above  150°,  yield 
homologues  of  2-aminopyridine  which  are  of  therapeutic  importance 
or  are  used  for  the  preparation  of  therapeutic  agents.  2-Methyl- 

5- ethylpyridine  yields  5 -ami  no  -  2  -  methyl- 5  -  ethylpyridine,  m.  p.  51°, 

b.  p.  110 — 112°/4  mm.  2-AminoA-ethylpyridine,  b.  p.  134 — 139°/ 
16  mm.,  is  similarly  prepared,  whilst  4  :  4,-dipyridyl  with  sodamide 
in  cumene  at  200°  yields  2  :  2' -diamino- 4  :  4 '-dipyridyl,  pale  yellow 
needles,  m.  p.  183°.  R.  B. 

Iodination  of  2-Aminopyridine.  O.  Magidson  and  G. 
Menschikoff  (Ber.,  1925,  58,  [B],  113 — 118). — 2-Acetamido-l- 
methylpyridinium  iodide  is  converted  by  boiling  hydriodic  acid 
into  a  mixture  of  5-iodo-2-aminopyridine  periodide,  C5H5N2I2,  m.  p. 
144 — 146°,  and  l-methyl-2-pyridoneimide  hydriodide,  m.  p.  148 — 
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149°  (cf.  Tschitschibabin,  A.,  1921,  i,  450).  The  direct  iodination 
of  2-aminopyridine  is  effected  more  readily  with  hydrogen  peroxide 
and  hydriodic  acid,  or,  preferably,  with  iodide-iodate  or  a  solution 
of  iodine  in  aqueous  potassium  iodide.  In  all  cases,  a  relatively 
stable  periodide  is  formed  which  is  decomposed  by  boiling  alkali 
hydroxide  solution.  5-Iodo-2-aminopyridine  has  m.  p.  129°;  the 
corresponding  hydriodide  and  picrate,  m.  p.  240°  (decomp.),  are 
described.  The  introduction  of  a  second  atom  of  iodine  could  not 
be  effected.  5-Iodo-2-aminopyridine  is  converted  by  sulphuric 
acid  (d  1-84)  and  nitric  acid  (d  1-4)  at  0°  into  5-iodo-2-nitroamino- 
pyridine,  m.  p.  189°  (decomp.).  5-Iodo-2-pyridone,  m.  p.  183 — 
189°,  is  prepared  by  the  action  of  nitrous  acid  on  5-iodo-2-amino- 
pyridine  or  by  the  direct  iodination  of  2-pyridone,  which  proceeds 
with  considerable  difficulty.  Diazotisation  of  5-iodo-2-amino- 
pyridine  in  the  presence  of  hydrochloric  acid  (d  1-19)  yields  2-chloro- 
5-iodopyridine,  m.  p.  99°,  which  is  notable  for  the  absence  of  basic 
properties;  it  is  transformed  by  sodium  methoxide  solution  into 
5-iodo-2-methoxypyridine,  b.  p.  231°  ( picrate ,  m.  p.  147°).  The 
position  of  the  halogen  atom  in  the  latter  compound  (and  hence 
in  5-iodo-2-aminopyridine)  is  established  by  the  conversion  of  the 
silver  salt  of  5-nitro-2‘-pyridone  successively  into  5-nitro-2-methoxy- 
pyridine,  m.  p.  110°,  iS-amino-2-meihoxy pyridine,  and  5-iodo-2- 
methoxypyridine,  b.  p.  85°/22  mm.,  identical  with  the  product 
described  above.  H.  W. 

Chemistry  of  Furfuraldehyde.  Preparation  of  the  Furan 
Analogue  of  Benzoflavine  or  Dimethyldiaminofurylacridine 
Hydrochloride.  S.  A.  Mahood  and  C.  R.  Harris  (J.  Amer. 
Chem.  Soc.,  1924,  46,  2810 — 2813;  cf.  Renshaw  and  Naylor,  A., 
1922,  i,  566). — Furfuraldehyde  condenses  with  m-tolylenediamine 
sulphate  in  alcoholic  solution,  yielding  tetraminoditolylfurylmethane 
sulphate,  hydrolysed  by  6N -hydrochloric  acid  at  140°  to  diamino- 
dimethylfuryldihydroacridine  (yield  60%),  from  which  2  :  8 -di¬ 
amino-3  :  7 -dimethyl-5-furyl-5  :  -dihydroacridine,  isolated  as  the 
additive  compound,  3C19H18ON3,3HCl,ZnCl2  ( ?),  is  obtained  on 
oxidation  with  30%  ferric  chloride  in  the  presence  of  zinc  chloride. 
The  zinc  content  is  variable,  but  the  nitrogen  content  on  a  zinc 
chloride-free  basis  is  constant.  R.  B. 

Reduction  of  Dialkyloxydihydropyrazines.  P.  Karrer  and 
C.  Granacher  ( Helv .  Chim.  Acta,  1924,  7,  1062 — 1064). — When 
2  :  5-dibenzyloxydihydropyrazine  (cf.  A.,  1924,  i,  212)  is  reduced 
with  sodium  and  hot  amyl  alcohol  it  yields  piperazine  and  some 
P-hydroxyethylamine  ( ?).  This  result  is  interesting  in  connexion 
with  the  conclusion  (Abderhalden)  that  a  diketopiperazine  ring 
structural  arrangement  is  present  in  proteins.  W.  A.  S. 

Syntheses  of  Quinone-imide  Dyes.  V.  The  Use  of 
Hydroxy-p-benzoquinone.  F.  Kehrmann  and  F.  Cherpillod 

{Helv.  Chim.  Acta,  1924,  7,  973 — 980 ;  cf.  Kehrmann  and  Messinger, 
A.,  1891,  746). — When  hydro xy-p-benzoquinone  (Willstatter  and 
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Muller,  A.,  1911,  i,  728)  is  treated  in  cold  acetic  acid  solution  with 
o-phenylenediamine,  2 -hydroxyphenazine,  golden-yellow  crystals, 
m.  p.  253 — 254°,  is  produced  (yield  :  87%).  The  compound  forms 
a  dark  red  hydrate,  being  precipitated  in  this  form  when  its  solution 
in  sodium  hydroxide  is  acidified.  The  acetyl  derivative  forms  yellow 
crystals,  m.  p.  152°;  when  it  is  treated  with  methyl  sulphate, 
followed  by  hot  water,  the  product  is  a  mixture  of  two  isomerides, 
which  are  separated  by  fractional  precipitation  of 
the  perchlorates.  The  sparingly  soluble  perchlorate 
is  that  of  N-methyl&posafranone  (annexed  formula), 
dark  red  leaflets,  m.  p.  185°  (the  chloride  and 
chloroplatinate  are  described) ;  the  other  is  that  of 
methylpras indone  ( ?),  the  nitrate  and  chloroplatinate  of  which  are 
described,  but  the  base  itself  was  not  isolated. 

Hydroxybenzoquinone  also  interacts  with  o-tolylenediamine 
(1:3:4),  only  one  of  the  possible  isomerides,  and  that  in  meagre 
yield,  being  formed.  This,  a  hydroxymethylphenazine,  forms  orange- 
red  crystals,  m.  p.  248°,  and  yields  an  acetyl  derivative,  ih.  p.  207  \ 
With  1  : 2-naphthylenediamine  3-hydroxynaphthaphenazine,  red 
needles,  decomp.  285 — 287°,  is  produced,  accompanied  by  an  azine- 
like  by-product.  The  3 -position  is  assigned  to  the  hydroxy  group 
because  of  the  great  similarity  between  the  compound  and  the 
corresponding  isorosindone.  The  acetyl  derivative  forms  yellow 
needles,  m.  p.  216-5°.  With  o-aminodiphenylamine,  a  poor  yield 
of  aposafranone  (A.,  1895,  i,  527)  accompanied  by  a  little  fluorindene, 
is  obtained.  The  product  of  the  interaction  of  hydroxybenzo¬ 
quinone  and  o-aminophenol  is  mainly  triphendioxazine,  but  a  little 
phenazoxone  (cf.  Kehrmann  and  Saager,  A.,  1902,  i,  235)  is  also 
formed.  Hydroxybenzoquinone  and  aniline  yield  a  mixture  of 
dianilinobenzoquinone,  anilinohydroxybenzoquinoneanilide  (Zincke 
and  Hagen,  A.,  1885,  787),  and  anilinohydroxybenzoquinone  (Kehr¬ 
mann  and  Bahatrian,  A.,  1899,  i,  31).  W.  A.  S. 


Syntheses  of  Quinone-imide  Dyes.  VI.  Certain  apo- 
Safranine  Analogues  of  the  Stilbazonium  Series.  F.  Kehr¬ 
mann  and  E.  Falke  ( Helv .  Chim.  Acta,  1924,  7,  981 — 984;  cf.  A., 
1891,  945). — Benzil  condenses  with  5-chloro-2-aminodiphenylamine 
hydrochloride  in  hot  alcoholic  solution  to  form  3 -chlorophenyl- 
stilbazonium  chloride  (I).  The  corresponding  perchlorate  forms 

/\/N\nph  /\/N%cPh  j/X/^XcPh 

C\J\  xCPh  C\/\  /CPh-OH  PhCINH:!^^  /CPh 
NPh-Cl  NPh  NPh 

(I.)  (II-)  (Ill-) 

citron-yellow  needles  and  when  it  is  treated  in  aqueous  solution 
with  sodium  hydroxide  a  yellow  precipitate  of  the  xp-base  (II)  is 
separated.  When  the  chloride  is  boiled  with  aniline  the  com¬ 
pound  (III),  which  is  the  analogue  of  oposafranine,  is  produced. 
This  substance  forms  dark-violet  bronze  needles  but  when  it  is 
treated  with  sodium  hydroxide  it  also  yields  a  yellow  x p-base  resem- 
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bling  II.  The  chlorophenylstilbazonium  chloride  likewise  reacts 
with  dimethylamine  at  150 — 180°,  giving  the  dimethylamino 
analogue,  the  perchlorate  of  which  is  described.  W.  A.  S. 

Syntheses  of  Quinone-imide  Dyes.  VII.  1-Amino- 
phenazine.  F.  Kehrmann  and  P.  Prtjnier  ( Helv .  Chim.  Acta, 
1924,  7,  984 — 991). — 3  :  5-Diamino-o-benzoquinone  (Nietzki  and 
Moll,  A.,  1893,  i,  699;  see  also  below)  reacts  with  o-phenylene- 
diamine  in  dilute  acetic  acid  solution  at  30 — 40°  to  produce  1  :  3 -di- 
aminophenazine,  red  leaflets,  m.  p.  255°  (decomp.).  The  mono¬ 
perchlorate,  when  treated  with  cold  acetic  anhydride,  affords  3 -amino- 
\-acetamidophenazine,  the  perchlorate  of  which  is  described.  When 
the  aminoacetamidophenazine  is  dissolved  in  cold  sulphuric  acid 
(d  1-68)  and  treated  with  sodium  nitrite  followed  by  alcohol,  the 
amino  group  is  removed  and  1  -acetamidophenazine,  yellow  needles, 
is  produced.  This  undergoes  hydrolysis  when  it  is  heated  with 
sulphuric  acid  (d  1-68)  at  40°,  yielding  1  -aminophenazine,  dark  red 
leaflets,  m.  p.  172°. 

Di-iminopyrocatechol  similarly  reacts  with  o-aminodiphenyl- 
amine,  yielding  solely  Kehrmann  and  Kramer’s  wophenosafranine 
(A.,  1900,  i,  61 ;  1901,  i,  52). 

The  constitutional  formulae  of  the  above  compounds  and  their 
congeners  are  discussed. 

The  product  obtained  by  nitrating  diacetylpyrocatechol  is  not 
dinitrodiacetylpyrocatechol,  as  Nietzki  and  Moll  supposed,  but 
dinitromonoacetylpyrocatechol,  m.  p.  120°.  This  compound  re¬ 
sembles  picric  acid ;  it  forms  yellow,  crystalline  salts  when  treated 
with  sodium  and  potassium  acetates.  When  it  is  boiled  with 
acetic  anhydride  and  a  little  zinc  chloride,  the  true  diacetyl  com¬ 
pound,  m.  p.  112 — 114°,  is  obtained.  Nietzki  and  Moll’s  prescrip¬ 
tion  was  followed  in  converting  the  above  product  into  3  :  5-diamino- 
o-benzoquinone.  It  was  found  that  the  final  oxidation  must  be 
carried  out  with  care.  W.  A.  S. 


Preparation  of  Azine  Derivatives.  Akt.-Ges.  f.  Anilin- 
Fabrikation,  W.  Herzberg,  W.  Brtick,  G.  Hoppe,  and  H. 
Ohlendorf  (D.R.-P.  394195;  from  Chem.  Zentr.,  1924,  ii, 
1135 — 1136). — Naphthaphenazine-  and  dinaphthazine-sulphonic 
acids  on  heating  with  sodium  or  potassium  hydroxide  are  converted 
into  the  corresponding  hydroxy  derivatives  without  the  azine  ring 
attacked.  If  one  of  the  hydroxyl  groups  is  ortho  to  the 
azine  nitrogen  atom  condensation  occurs 
simultaneously.  ap  -  Naphthaphenazine  -  4  - 
sulphonic  acid  (annexed  formula),  yellow 
powder,  from  o-phenylenediamine  and  1:2- 
naphth  aquinone - 5 -sulphonic  acid,  with  30% 
sodium  hydroxide  at  210 — 220°  under  pres¬ 
sure  yields  4-Ay dr oxy-<x$ -naphthaphenazine, 
yellow  needles,  m.  p.  about  250°.  Similarly,  <xfi-naphthaphenazine- 
6-sulphonic  acid,  yellow,  from  o-phenylenediamine  and  1  :  2-naphtha- 
quinone-6-sulphonic  acid,  with  potassium  hydroxide  at  250°  yields 
3-hydroxy-a$-naphthaphenazine,  bright  yellow  needles,  m,  p.  about 
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280°  (red  sodium  salt).  afi-N aphthaphenazi ne-l-sulphonic  acid, 
similarly  prepared,  with  potassium  hydroxide  at  200°,  yields  a 
substance,  greenish-yellow  needles,  m.  p.  210°.  aa'pp'-Dinaphth- 
azine-2  :  3'-disulphonic  acid  (Meigen  and  Norman,  A.,  1900,  i,  702) 
with  potassium  hydroxide  at  260°  yields  the  yellow  potassium 
salt  ( ?)  of  3  -  hydroxy-  a  a '  fi  [3 '  -  dinaphthazine-3  -  sulphonic  acid,  and 
3  :  3' -dihydroxy -aa (3(3' -dinaphthazine,  brownish-yellow.  5-Hydroxy - 
aa' PfJ' -dinaphthazine- 5' -sulphonic  acid,  orange-red,  from  2-hydroxy- 
1  :  4-naphthaquinone  and  1  :  2-diaminonaphthalene-4-sulphonic 
acid,  with  potassium  hydroxide  at  240°  yields  5  :  5' -dihydroxy - 
aa  -dinaphthazine,  yellow  ( potassium  salt,  reddish-brown),  to¬ 
gether  with  an  isomeric  red  dihydroxydinaphthazine.  aa 'fifi'-Di- 
naphthazine-1  :  1 ' -disulphonic  acid,  obtained  by  oxidising  2-amino- 
naphthalene-8-sulphonic  acid  with  sodium  hypochlorite,  with 
potassium  hydroxide  at  240°  yields  a  substance,  orange-yellow 
needles,  m.  p.  above  300°.  R.  B. 

Reduction  of  the  Carbocyanines.  (Miss)  F.  M.  Hamer 
{J.  Chem.  Soc.,  1925,  127,  211 — 214). — Konig’s  method  (A.,  1923, 
i,  1188 ;  1924,  i,  669)  for  the  synthesis  of  1  :  1 '-dimethylcarbocyanine 
iodide  does  not  give  more  than  20%  of  the  yield  claimed.  The 
relationship  of  the  carbocyanines  to  the  methylenediquinaldine 
dialkylhalides  (T.,  1923,  123,  246)  has  now  been  further  demon¬ 
strated  by  the  reduction  of  1  :  1 '-dimethyl-,  1  :  l'-diethyl-,  and 
6  :  6'-dimethyl-l  :  l'-diethyl-carbocyanine  halides  with  hydriodic 
acid  at  about  180°  to  the  corresponding  methylenediquinaldine 
dialky liodides.  p-Dimethylaminobenzylidenequinaldine  ethiodide, 
m.  p.  259 — 263°  (decomp.)  (Kdnig  and  Treichel,  A.,  1921,  i,  738), 
prepared  in  much  improved  yield  by  increasing  the  time  of  heating, 
is  similarly  reduced  to  p-aminobenzylquinaldine  ethiodide,  m.  p. 
m.  p.  200 — 201°  (softens  at  198°),  the  two  methyl  groups  being 
eliminated  during  the  reduction.  C.  H. 

Condensation  Reactions  of  Cyclic  Ketones.  I.  Action  of 
Isatin  and  Isatin  a-Chloride  on  certain  Hydantoins.  A.  J. 

Hill  and  H.  R.  Henze  (J.  Amer.  Chem.  Soc.,  1924,  46,  2806 — 2810). 
— In  view  of  the  activity  of  acenaphthenequinone,  phenanthra- 
quinone,  and  isatin  towards  certain  compounds  possessing  the 
linking  X-CH2-CO  (cf.  A.,  1908,  i,  673;  1910,  i,  278;  1911,  i,  333; 
1917,  i,  663)  the  interaction  of  isatin  and  isatin  a-chloride  with 
hydantoin,  3-phenyl-2-thiohydantoin,  and  phenylhydantoin  has 
been  examined,  with  a  view  to  obtain  further  information  regarding 
the  activity  of  cyclic  ketones  towards  the  grouping  -COCH2*NH-. 
Deeply  coloured  brown  or  red  condensation  products  were  obtained, 
the  a-compounds  analogous  to  indigotin  being  more  deeply  coloured 
than  the  ^-compounds  analogous  to  indirubin.  Parabanic  acid 
could  not  be  condensed  with  hydantoin,  but  its  inactivity  is  to  be 
attributed  to  the  amidic  character  of  both  carbonyl  groups  as  well 
as  to  the  absence  of  the  activating  phenyl  group. 

Isatin  and  hydantoin  in  the  presence  of  acetic  acid  and  sodium 

acetate  at  150°  give  hydantoin-[A5:3']-oxindole,  V 6^4  ^  ^ 

6  y  L  J  NH— CONH— CO’ 
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reddish-brown,  m.  p.  above  300°.  Similarly,  isatin  a-chloride  and 
hydantoin  at  160°  yield  hydantoin-[A.S:2']-\lr-indoxyl, 


C,H.< 


‘<NH>C:C 


^CO-NH 

^NH-CO’ 


chocolate-brown,  m.  p.  above  300°;  isatin  and  3-phenyl-2-thio- 
hydantoin  at  160°  yield  3-phenyl-2-thiohydantoin-[k5:Z'\-oxindole, 
reddish-brown,  m.  p.  about  300°;  3-phenyl-2-thiohydantoin  and 
isatin  a-chloride  yield  3 -phenyl -  2  -  thiohydantoin -  [A5 : 2']  -\p-indoxyl, 
dark  red,  m.  p.  above  300°;  and  isatin  and  3-phenylhydantoin 
yield  3-phenylhydantoin-[kS:Z']-oxindole,  yellowish-red,  m.  p.  about 
300°.  The  reduction  and  hydrolysis  of  these  products  are  under 
investigation  in  view  of  their  possibilities  for  the  synthesis  of 
amino-acids.  R.  B. 


Degradation  of  Histidine  to  i-Aspartic  Acid.  W.  Lange n- 
beck  (Ber.,  1925,  58,  [2?],  227 — 229).— The  relationship  of  natural, 
dextrorotatory  Z-histidine  to  Z-  aspartic  acid  is  established  by  the 
observation  that  its  methyl  ester  is  transformed  by  benzoyl  chloride 
into  the  substance,  C02Me-CH(NHBz)-CH2-C(NHBz):CH*NHBz, 
which  is  converted  by  ozone  into  methyl  dibenzoylasparagine. 
The  latter  substance  is  hydrolysed  to  Z-benzoylaspartic  acid,  m.  p. 
179°,  [a]^  +38-4°  in  2V- sodium  hydroxide  solution,  which  is 
identical  with  the  product  of  the  benzoylation  of  Z-aspartic  acid. 
The  possibility  of  a  Walden  inversion  during  the  changes  is  excluded, 
since  the  groups  attached  to  the  asymmetric  carbon  atom  are  not 
involved.  Racemisation  does  not  appear  to  occur  during  the 
process.  H.  W. 


Phenylene-2-aryltriazolyleneglycollic  Acids.  G.  Charrier 
and  M.  Gallotti  ( Gazzetta ,  1924,  54,  982 — 988). — The  action  of 
dilute  alkali  hydroxide  solution  on  2  -  aryl  -  a  (3  -  naphthatr  iaz  ole  - 
o-quinones  (cf.  A.,  1924,  i,  1351)  proceeds  similarly  to  that  on 
phenanthraquinone  or  benzil,  yielding  phenylene-2-aryltriazolylene- 
glycollic  acids  (I).  These  acids  are  colourless  compounds  which  are 


, - iC(OH)-C02H 

I  I _ NT 

\/  |  a  r 


|CO 

|  >Ar  <“■» 

— 


rapidly  turned  bright  yellow  in  the  light  and  decompose  on  melting ; 
they  readily  undergo  oxidation  to  pale  yellow  compounds,  which 
are  probably  the  corresponding  ketonic  derivatives  (II).  Their 
sodium  salts  are  phototropic,  form  slightly  fluorescent  solutions 
which  froth  intensely  when  shaken,  and,  when  heated,  yield  deep 
orange-yellow,  crystalline  sublimates,  apparently  analogous  to 
dibiphenylene-ethene.  Oxidation  of  phenylene-2-aryltriazolylene- 
glycollic  acids  by  an  acetic  acid  solution  of  hydrogen  peroxide  gives 
2-aryltriazolylphenyldicarboxylic  acids,  C02H*C6H4'C2N3Ar,C02H 
(cf.  A.,  1924,  i,  329). 

[With  C.  Vitale.] — Phenylene-2-phenyltriazolyleneglycollic  acid, 
^6?4p,  ]>C(OH)*C02H,  prepared  from  2-phenyl- ap-naphthatri- 
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azolequinone,  has  m.  p.  about  135°  (decomp.),  and  its  sodium  salt 
(-f-4H20),  m.  p.  about  200°.  Phenylene-2-p- chlorophenyltri-azolylene- 
glycoUic  acid,  CigH10O3N3,  has  m.  p.  197 — 198°  (deeomp.) ;  its 
sodium  salt  (+4H20)  has  m.  p.  252°  (decomp.).  T.  H.  P. 

Bile  Pigments.  XV.  Bilirubin  Dimethyl  Ester.  W. 

Kuster,  K.  Haas,  and  H.  Maurer  (Z.  physiol.  Chem.,  1924,  141, 
40 — 54). — The  difficulties  previously  encountered  (A.,  1922,  i,  885) 
in  attempts  to  prepare  bilirubin  dimethyl  ester  have  now  been 
overcome.  When  chloroform  solutions  of  bilirubin  are  shaken 
with  aqueous  solutions  of  amino-acids  (glycine,  alanine,  histidine) 
molecular  compounds  consisting  of  1  mol.  of  bilirubin  with  2  mols. 
of  monoamino -acid  (or  1  mol.  of  histidine)  are  formed.  These 
compounds  slowly  decompose  into  their  components  in  chloroform 
solution,  a  process  which  is  accelerated  by  the  addition  of  calcium 
chloride,  and  differ  from  bilirubin  in  their  inability  to  combine  with 
ammonia.  The  amino-acids  evidently  protect  the  “  sensitive  ” 
points  of  the  molecule  which  are  attacked  by  diazomethane,  for 
the  bilirubin-glycine  thus  prepared  undergoes  esterification  to 
dimethylbilirubin-glycine  when  its  chloroform  solution  is  treated 
with  diazomethane.  This  ester  yields  dimethylbilirubin,  C35H40O6N4, 
when  kept  for  4  days  in  chloroform  solution  over  calcium  chloride 
or  when  heated  at  120°  in  an  atmosphere  of  hydrogen ;  the  product 
obtained  by  the  latter  method,  however,  retains  3  mols.  of  chloro¬ 
form  and  alcohol,  respectively,  when  treated  with  these  solvents. 
Dimethylbilirubin  exists  in  two  isomeric  forms,  an  enolic  form,  m.  p. 
204 — 205°  after  sintering  at  165 — 167°,  which  has  an  orange  colour 
and  gives  a  green  coloration  with  ferric  chloride  in  dilute  alcoholic 
solution,  and  a  keto  form,  m.  p.  168 — 169°  after  sintering  at  144°, 
which  is  reddish-brown  in  colour  and  gives  a  deep  red  coloration 
with  aluminium  chloride  but  does  not  react  with  ferric  chloride. 
Separation  of  the  two  forms  is  effected  by  fractional  crystallisation 
from  methyl  alcohol.  Dimethylbilirubin  may  be  prepared  more 
simply  by  treating  a  suspension  of  bilirubin  in  chloroform  with 
diazomethane ;  this  method  is  only  completely  successful,  however, 
when  the  bilirubin  has  been  prepared  by  the  chloroform  extraction 
method.  The  preparation  of  two  isomeric  dimethylbilirubins 
explains  older  observations  on  bilirubin  ( e.g .,  A.,  1917,  i,  421). 
Bill verdin  forms  a  compound  with  one  molecule  of  glycine.  E.  S. 

Porphyrins.  XII.  iEtioporphyrin  from  Urinoporphyrin.. 

H.  Fischer  and  J.  Hilger  (Z.  physiol.  Chem.,  1924, 140,  223 — 243). 
— When  a  pyridine  solution  of  the  methyl  ester  of  urinoporphyrin 
is  heated  with  methyl-alcoholic  potassium  hydroxide  and  magnesium 
oxide,  the  potassium  salt  of  a  phyllin,  which  can  be  readily  re¬ 
converted  into  the  original  porphyrin,  separates.  On  distillation 
in  a  vacuum,  this  potassium  salt  gives  a  sublimate  which  yields 
cetiourinoporphyrin  on  removal  of  magnesium  by  treatment  with 
acid.  Spectroscopic  results  indicate  that  coproporphyrin  is 
similarly  converted  into  an  identical  setioporphyrin.  iEtiourino- 
porphyrin  has  been  found  to  be  identical  with  setioporphyrin  from 
hsematoporphyrin ;  it  is  evidently  formed  from  urinoporphyrin  by 
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the  elimination  of  eight  carboxyl  groups  and  hence  no  hydroxyl 
groups  are  present  in  the  latter  substance.  Coproporphyrin  is 
similarly  considered  to  contain  four  carboxyl  groups.  Alternative 
structures  are  advanced  for  setioporphyrin,  which  the  authors 
consider  probably  possesses  the  formula  C32H36(or  38)N4  instead  of 
that  (C31H36N4)  proposed  by  Willstatter.  The  corresponding 
structures  of  urinoporphyrin  and  coproporphyrin  are  also  given. 

E.  S. 

Action  of  Hydroxylamine  and  of  Hydrazine  on  the  Aryl 
Monothioamides  of  Ethyl  Acetylmalonate.  II.  D.  E. 

Worrall  (J.  Amer.  Chem.  Soc.,  1924,  46,  2832—2834;  cf.  A.,  1922, 
i,  874). — A  further  series  of  isooxazoles  and  pyrazoles  has  been 
obtained  by  the  action  of  hydroxylamine  and  hydrazine  on  the 
thioamides  of  ethyl  acetylmalonate  recently  described  (A.,  1924,  i, 
208).  The  compounds  in  both  series  form  salts  with  both  acids 
and  bases,  contain  a  reactive  methylene  group,  and  are  readily 
acetylated  or  benzoylated. 

The  following  compounds  are  described :  3-o-toluidino-5-keto- 
isooxazole,  m.  p.  146 — 147° ;  S-m.-toluidino-5-ketoisooxazole,  decomp. 
160 — 161°;  3-o-anisidino-5-ketoisooxazole,  decomp.  173 — 174°;  3-m- 
anisidino-5-ketoisooxazole,  m.  p.  136° ;  3-p-anisidino-5-ketoiso- 
oxazole,  softens  at  120°,  decomp.  146°;  3-p-phenetidino-5-keloiso- 
oxazole,  decomp.  150°;  3 - m - bromoanilino - 5 - ketomooxazole ,  decomp. 
180 — 185°;  3-p-chloroanilino-5-ketoisooxazole,  softens  at  160°, 
decomp.  186°;  3-p-iodoanilino-5-ketoisooxazole,  decomp.  173°;  3-a- 
naphthylamino-5-ketoisooxazole,  decomp.  148—149° ;  3 -^-naphthyl- 
amino-5-ketoiBOoxazole,  decomp.  146°.  3-o -Toluidino-5-keto- 

pyrazole,  softens  at  200°,  decomp.  223 — 224° ;  3 - m - toluidino -5-keto- 
pyrazole,  decomp.  250 — 251°;  3-o-anisidino-5-ketopyrazole,  m.  p. 
199-5 — 200°;  3-m -anisidino-5-ketopyr azole,  m.  p.  212-5 — 213°; 

3-p-anisidino-5-ketopyrazole,  decomp.  205—206° ;  3-p -phenetidino- 
5-ketopyr azole,  decomp.  198 — 199°;  3 - m -bromoanilino - 5 - ketopyrazole , 
decomp.  271° ;  3-p-chloroanilino-5-ketopyrazole,  decomp.  249° ; 
3-p  -  iodoani  lino -6-  ketopyra  zole.  decomp.  222 — 223°  ;  3-a -naphthyl- 

amino-5-ketopyrazole,  m.  p.  214 — 215°;  and  3 -fi-naphthylamino- 
5 -ketopyrazole,  decomp.  239 — 240°.  R.  B. 

Tetrahydrobenz/sooxazoles.  K.  von  Atjwers,  T.  Bahr, 
and  E.  Erese  ( Annalen ,  1925,  441,  54 — 67 ;  cf.  A.,  1924,  i,  572). — 
In  connexion  with  researches  on  the  constitution  of  indazole  and 
anthranil  the  preparation  and  properties  of  the  tetrahydrobenz  - 
isooxazoles  (I  and  II)  were  investigated.  The  condensation  of 

a.)  •fHrOTrfj  pH  9h2-ch2-c=9h  (IL) 

ch2-chr-c-o-n  ch2-chr-c:n-o 

2 -hydroxy  methylenecycZohexanone  with  hydroxylamine  hydro¬ 
chloride  gives,  in  75%  yield,  a  mixture  of  the  two  isomerides 
(R=H),  the  4 : 5-compound  (I)  forming  75 — 80%  of  the  product 
or  85%  in  the  presence  of  excess  of  hydrochloric  acid.  In  alkaline 
solution,  the  amount  of  3  :  4 -derivative  (II)  is  further  decreased, 
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with  formation  of  2-cyanocycZohexanone  and  other  products.  No 
oxime  of  the  hydroxymethylene-ketone  can  in  any  case  be  isolated. 
6-Methyl-2-hydroxymethylenecyck>hexanone  condenses  best  with 
hydroxylamine  hydrochloride  in  alcoholic  solution,  the  yield  being 
80%  of  a  mixture  containing  7 — 8  parts  of  (I)  (R=Me)  to  1  part 
of  (II).  In  dilute  alkali  the  yield  is  70%  and  the  proportions  are 
5:1,  whilst  in  30%  sodium  hydroxide  solution  only  25%  is  obtained, 
the  ratio  being  3:1.  In  the  last  case,  much  methylcycZohexanone 
and  its  oxime  are  formed.  The  attempt  to  increase  the  propor¬ 
tion  of  (II)  by  using  the  ethoxymethylene  derivative  results  in 
a  mixture  of  (III)  and  (IV)  : 

(III )  ch2-ch2— ch-ch:noh  ch2-ch2— c-ch:noh  (IV } 

CH2*CHMe*CO  CH2-CHMe-C-OH 

The  course  of  the  reaction  thus  appears  to  be  : 


-CICHOR' 

-CO 


-CH-CH(OR')*NH-OH 

-CO 


-CH-ONH-OH 

-CO  “ 


(III)  and  (IV) 


(I) 


(R'— H  or  Et),  for  in  neutral  solution  the  free  hydroxymethylene- 
ketone  yields  a  solid  oxime  (probably  IV),  which  very  readily 
loses  water  and  forms  the  4  :  5-isooxazole.  Separation  of  the  iso¬ 
meric  i.sooxazoles  is  very  difficult  in  the  case  of  the  lower  homo- 
logues,  but  the  3  :  4-compounds  may  be  obtained  pure  by  destruc¬ 
tion  of  the  isomeride  by  repeated  treatment  with  sodium  ethoxide. 
All  four  substances  are  colourless  liquids,  distilling  in  a  vacuum 
unchanged.  Their  salts  with  mineral  acids  are  hydrolysed  on 
dilution.  The  4  :  5-compounds  (I)  are  decomposed  in  the  cold  by 
sodium  methoxide,  giving  the  enolic  form  of  the  cyanoketone;  in 
warm  alcohol,  this  decomposition  proceeds  further  to  the  semi¬ 
nitrile  of  a  pimelic  acid,  and  on  long  boiling  to  the  pimelic  acid 
itself,  thus  providing  a  useful  method  for  the  preparation  of  these 
open-chain  compounds.  The  3 : 4-derivatives  are  more  slowly 
attacked  but  give  similar  end-products  : 


m  -v  9H2-CH2-C-CN  CH2-CH2-CH2-CN  CH2-CH2-CH2-C02Na 

v  ’  CH2*CHR*OONa  CH2-CHR-C02Na  CH2-CHR-C02Na 

CH2-CH2-C:CO  CH2-CH2-CH:CO  CH2-CH2-CH2-C02Na 

(  *  ch2-chr-c:nh  ch2-chr-cn  ^  ch2-chr-cn 


The  general  behaviour  of  the  tetrahydrobenzisooxazoles  is  not 
appreciably  different  from  that  of  the  corresponding  dialkyliso- 
oxazoles. 

The  mixed  4  :  5-  and  3  : 4- tetrahydrobenzisooxazoles  (tetra- 
methyleneisooxazoles)  (I  and  II,  R=H),  formed  by  the  interaction 
of  2 - hy droxymethy lenecycZohexanone  and  hydroxylamine  hydro¬ 
chloride  in  the  cold,  distil  at  90 — 95°/14  mm.  or  100°/20  mm. 
When  the  product  is  treated  in  ether  below  25°  with  alcoholic 
sodium  methoxide  or  ethoxide,  sodiocyanocjclohexanone  (see 
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following  abstract)  is  precipitated  and  the  unchanged  tetrahydro- 
benz-3  r  4-tsooxazole  (tetrahydroanthranil,  II),  b.  p.  87 — 88°/14 
mm.,  may  be  isolated  from  the  filtrate.  It  forms  a  mercuric  chloride 
compound,  m.  p.  about  104 — 106°  (not  completely  clear).  Tetra- 
hydrobenz-3  : 4-isooxazole,  b.  p.  90— 92°/13  mm.,  obtained  about 
90%  pure  by  repeated  fractional  distillation,  forms  a  mercuric 
chloride  compound,  which  begins  to  melt  at  135°. 

M ethyltetrahydrobenz-4: :  5-  and  -3 : 4,-isoozazoles  (I  and  II, 
R=Me),  prepared  similarly  from  6-methyl-2-hydroxymethylene- 
cyclohex&none  in  75 — 84%  yield,  distil  at  86—91  °/10  mm.  In 
concentrated  sodium  hydroxide,  the  reaction  gives  2-methylcycfo- 
hexanone,  an  oxime  of  this  (b.  p.  108 — 110°/15  mm.,  liquid  at 
the  ordinary  temperature),  25%  of  the  mixed  tsooxazoles,  and 

5- aminomethyltetrahydrobenz-Z  :  4:-isooxazole  (see  following  abstract). 
The  mixed  isooxazoles  from  the  acid  condensation,  when  treated 
with  alcoholic  mercuric  chloride,  deposit,  on  addition  of  water, 
the  crystalline  compound,  (C8H110N)2,HgCl2,H20,  m.  p.  66°, 
derived  from  the  4 : 5-isomeride  (I),  from  which  the  latter  is 
obtained  pure,  b.  p.  85 — 86°/ll  mm.,  by  acidification  and  steam 
distillation.  The  3  : 4-isomeride  (II),  b.  p.  90 — 91°/10  mm.,  is 
isolated  as  in  the  case  of  the  lower  homologue. 

Q-Methyl-2-ethoxymethylenecyc\ohexanone,  b.  p.  117 — 119°/13  mm., 
obtained  in  80%  yield  by  an  application  of  Claisen’s  method  (A., 
1918,  ii,  382),  reacts  with  free  hydroxylamine  to  give  the  oxime  of 

6- methyl-2-formylcyc\ohexanone  (III)  or  of  6-methyl-2-formylcyclo- 
hexenol  (IV),  b.  p.  140 — 144°/11  mm.  The  free  hydroxymethylene- 
ketone  similarly  yields  an  oxime  (probably  IV),  m.  p.  66 — 68° 
(oily  dibenzoyl  derivative  described),  which  is  readily  dehydrated 
to  the  4  :  5-isooxazole. 

a-Methylpimelic  acid,  m.  p.  55 — 57°,  results  when  either  of  the 
isomeric  methylisooxazoles  is  heated  under  reflux  for  several  days 
with  20%  alcoholic  sodium  hydroxide.  C.  H. 

Cyanoct/ciohexanones  and  their  Transformation  Products. 

K.  von  Auwers,  T.  Bahr,  and  E.  Frese  ( Annalen ,  1925,  441, 
68 — 100). — 2 - Cy anocycZohexanone  and  2-cyano-6-methylcycfohexan- 
one  are  obtained  very  easily  from  the  corresponding  tetrahydro- 
benz-4 : 5-isooxazoles  (preceding  abstract)  by  the  action  of 
alcoholic  alkali  at  any  temperature  up  to  40°.  Both  are  colourless, 
practically  odourless  oils,  which,  unlike  2-cyanocycZopentanone 
(Best  and  Thorpe,  T.,  1909,  95,  710),  are  soluble  in  sodium  hydr¬ 
oxide  or  carbonate,  although  in  the  free  state  they  contain  only 
10-5%  and  1-7%  of  enol,  respectively.  Alkylation  with  alkyl 
halides  and  sodium  ethoxide  yields  both  C-  and  O-derivatives, 
the  proportions  depending  on  the  halogen  and  alkyl  groups  used. 
CyanocycZopentanone  yields  only  O-derivatives  (Best  and  Thorpe, 
loc.  cit.).  The  cyanoketones  give  oximes  readily  convertible  by 
traces  of  alkali  into  O-aminotetrahydrobenzisooxazoles  (cf. 
Obr^gia,  A.,  1892,  324;  Hanriot,  ibid.,  1891,  1108;  Burns,  ibid., 
1893,  i,  314).  That  these  products  are  amino  rather  than  imino 
compounds  is  indicated  by  their  stability  to  hot  alkali,  their  con- 
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densation  with  aldehydes  to  azomethines,  their  dialkylation,  and 
the  strongly  acid  nature  of  their  acetyl  derivatives.  The  oximes 
of  2-cyano-2-alkylcycZohexanones  do  not  undergo  a  change  into 
iminoisooxazolines .  By  treatment  with  ammonia  in  ether,  the 
cyanoketones  are  converted  into  aminocyanocycZohexenes,  the 
intermediate  additive  product  being  isolable.  Towards  semicarb- 
azide,  the  two  cyanoketones  behave  rather  differently.  2-Cyano- 
c yclohe xanone  yields  a  semicarbazone,  whilst  the  6-methyl  com¬ 
pound  gives  also  the  dicyclic  aminopyrazolecarbonamide,  which  is 
hydrolysable  to  3-amino-7-methyl-4  :  5  :  6  :  7-tetrahydroindazole. 
Under  other  conditions,  the  methylcyanoketonesemicarbazone  is 
converted  into  the  3  :  3'-bisindazyl  (I),  the  constitution  of  which 
is  indirectly  confirmed  by  the  synthesis  of  the  2  :  2'-isomeride, 
which  has  different  properties.  The  3-amino-7-methyltetrahydro- 
indazole  results  directly  from  methylcyanocycZohexanone  and 
hydrazine,  and  it  is  probable  that  the  products  obtained  by 
Meyer  (A.,  1914,  i,  996)  from  semicarbazide  or  hydrazine  and 
aliphatic  a-cyanoketones  are  aminopyrazoles,  not  iminopyrazolines. 
Like  3-aminoindazole  (Bamberger  and  Wildi,  A.,  1907,  i,  164),  the 
tetrahydro  derivative  is  easily  oxidised  to  an  azo  compound. 
Diazotisation  in  concentrated  acid  solution  leads  to  a  diazonium 
salt  which  couples  readily;  in  dilute  acid  intramolecular  coupling 
occurs,  with  formation  of  the  substance  (II).  The  tendency  of  the 


(I.) 


'CH2-CH2— pc- - 
_CH2*CHMe*C:N*NH  J, 


CH2*CH2  — C— iC  n 
CH2-CHMeC:N-N-N 


(II.) 


cyclic  NH  group  to  take  part  in  further  cyclisations  is  also  shown 
in  the  product  of  coupling  with  (3-naphthol,  which  readily  anhydrises 
to  a  triazine  derivative  (III). 


(III.) 


ch2-ch2— c— =c*n:  n 

CH2-CHMe-C:N-N  —  C 10H6 


CH2-CH2— Cr==C-NH2 
CH2-CHMe*C:N-N-CO'NH2 


2 - Cyanocyclohexanone ,  b.  p.  132°/10  mm.,  df  1-070,  nfle  1-47932, 
prepared  from  its  sodium  derivative  (preceding  abstract)  by  acidific¬ 
ation,  becomes  yellow  in  air,  acquiring  a  sweet,  unpleasant  odour 
and  eventually  depositing  a  white,  insoluble  polymeride  or  con¬ 
densation  product,  which  is  more  quickly  formed  in  alkaline  solution. 
The  oxime,  m.  p.  117 — 118-5°,  p-nitrophenylhydrazone,  m.  p.  163 — 
165°,  and  semicarbazone,  m.  p.  165°,  are  described.  The  last, 
heated  with  hydrochloric  or  oxalic  acid,  loses  carbon  dioxide  and 
ammonia  and  gives  3  :  3' -ditetrahydroindazyl  (as  I),  m.  p.  265 — 
266°  ( picrate ,  m.  p.  237 — 238°).  2-Cyano-Q-methylcyelofiexanone, 
b.  p.  127— 129°/11  mm.,  138— 140°/18  mm.,  df  1-040,  ri$e  1-47305 
(oxime,  m.  p.  115 — 116°),  does  not  change  on  keeping.  The  semi¬ 
carbazone  cannot  be  obtained,  the  only  products  being  3-amino- 
7 -methylA  :  5  :  6  :  l-tetrahydroindazole-2-carboxylamide  (IV),  m.  p. 
142-5 — 143-5°,  and  3  :  3' -di(7 -methyl-^  :  5  :  6  :  7 -tetrahydroindazyl) 
(I),  m.  p.  229—231°. 

The  following  alkylated  cyanocycZohexanones  are  described,  the 
C-  and  O-derivatives  being  separated  by  means  of  semicarbazide. 
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2-Cyano-2-methylcyc\ohexanone,  b.  p.  94°/18  mm.  ( semicarbazone , 
m.  p.  206 — 207°,  oxime,  m.  p.  87°),  has  a  weak  camphor  smell  and 
is  converted  by  long  shaking  with  10%  sodium  hydroxide  into 
e-cyanohexanoic  acid,  b.  p.  183 — 184°/14  mm.,  df  1-022,  nf{(.  1-44940. 
The  isomeric  1  -cyano-2-methoxy-A1-cyelohexene  is  only  obtained  in 
small  quantity.  2-Cyano-2-ethyleyc\ohexanone,  b.  p.  114 — 115°/15 
mm.,  129°/25  mm.,  df  1-008,  nfff  1-46851  {semicarbazone,  m.  p. 
195°;  oxime,  m.  p.  117°).  1  - Cyano-2 -ethoxy  -  A1 -cyclohexene,  b.  p. 

133— 135°/16  mm.,  142— 145°/24  mm.,  df  1-021,  1-49741. 

2-Cyano-2-propylcyc\ohexanone,  b.  p.  122°/13  mm.,  df  0-997, 
%He  1*46721  {semicarbazone,  m.  p.  212 — 213°).  I -Cyano-2 -propox y - 
A1-cyclo hexene,  b.  p.  137 — 139°/13  mm.,  df  0-991,  n^  1-49053. 
2-Cyano-2-allylcyc\ohexanone,  b.  p.  120 — 121°/13  mm.,  df  1-017, 
^He6  1-48147  (semicarbazone,  m.  p.  197°).  2-Cyano-2-benzylcyclo- 
hexanone,  m.  p.  56 — 57°  {semicarbazone,  m.  p.  201°). 

C-Aminotetrahydroanthranil  (V,  R=H),  m.  p.  130°  (p -nitro- 
benzylidene  derivative,  m.  p.  216 — 217°;  acetyl  derivative,  m.  p. 

ch2-ch2-c=ic-nh2 
1  ch2-chr-c:n-o 

82 — 83°),  may  be  obtained  by  adding  sodium  hydroxide  to  2-cyano- 
cyc/ohexanone  oxime,  or  more  conveniently  from  the  sodiocyano- 
ketone  and  hydroxylamine  hydrochloride  with  excess  of  sodium 
hydroxide  (yield  89%).  With  methyl  bromide  and  methyl  alcohol 
at  100°  it  gives  C -dimethylaminotetrahydroanthranil  {hydrobromide, 
m.  p.  95 — 96°;  picrate,  m.  p.  154 — 155°).  C- Amino-1  -methyltetra- 
hydroanthranil  (V,  R=Me),  m.  p.  66 — 70°  {hydrochloride,  m.  p. 
78°;  p-nitrobenzylidene  derivative,  m.  p.  215 — 216°;  benzoyl 
derivative,  m.  p.  95 — 97°),  is  similarly  prepared  from  2-cyano- 
6-methylcycZohexanone. 

2- Amino-l-cyano-A1-cyc\ohexene,  m.  p.  94 — 95°  {hydrochloride 
hygroscopic;  acetylation  product,  m.  p.  160 — 161°),  forms  as  a 
solid  white  mass  when  cyanocycZohexanone  is  shaken  with  dilute 
ammonium  carbonate.  If  ammonia  is  passed  into  an  ether  solution 
of  the  cyanoketone,  l-amino-2-cyanocyc\ohexanol,  m.  p.  78 — 79°, 
is  precipitated,  which  is  gradually  converted  into  the  cyclohexene 
when  ground  with  water.  2-Cyano-Q-methyl-l-aminocyc\ohexanol, 
m.  p.  68 — 70°,  similarly  prepared  from  2-cyano-6-methylcycZo- 
hexanone,  decomposes  very  quickly.  2-Amino-l-cyano-6-methyl- 
A1-cyclo hexene,  m.  p.  87 — 88°,  b.  p.  150°/10  mm.,  df'5  0-9704, 
tif  5  1-50225  {hydrochloride  hygroscopic;  very  stable  benzoyl  deriv¬ 
ative,  m.  p.  201°),  is  obtained  in  82%  yield  by  adding  10%  aqueous 
ammonia  to  a  solution  of  2-cyano-6-methylcycZohexanone  in  a  little 
alcohol. 

3-  Amino-1  -methyl -4  :  5  :  6  :  7 -tetrahydroindazole,  a  yellowish  syrup, 
b.  p.  about  190°/15  mm.,  setting  to  a  resinous  mass,  is  obtained 
from  the  carboxyl  amide  (IV)  by  boiling  with  acids  or  alkalis  or,  less 
conveniently,  by  the  action  of  hydrazine  hydrate  on  2-cyano- 
6 - methylcy cZohexanone  or  on  2-amino-l-cyano-6-methyl-A1-cycZo- 
hexene.  It  combines  with  auric,  platinic,  and  mercuric  chlorides 
and  with  silver  nitrate,  and  forms  also  a  picrate,  m.  p.  205°,  hydro- 
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chloride,  m.  p.  226 — 228°  (rapid  heating),  p -nitrobenzylidene  deriv¬ 
ative,  m.  p.  177°,  and  dibenzoyl  derivative,  m.  p.  194°.  The 
diacetyl  compound,  m.  p.  122-5-— 123-5°,  is  hydrolysed  slowly  by 
cold  alkali  and  more  quickly  by  boiling  dilute  acetic  acid  to  a 
monoacetyl  derivative,  m.  p.  212 — 213°.  Oxidised  with  ferricyanide, 
the  amine  gives  in  80%  yield  3  :  3' -azo-1  -methyltetrahydroindazole, 
an  orange-red  powder,  m.  p.  185 — 191°  (decomp.),  which  regenerates 
the  amine  on  reduction  with  stannous  chloride. 

2  :  3-endo  Azo-1 -methyl-4 :  5  :  6  :  7 -tetrahydroindazole  (“  7-methyl- 
tetrahydroindazoletriazolene,”  II),  m.  p.  137 — 145°  (decomp.),  is 
precipitated  in  72%  yield  when  the  amine  is  diazotised  in  22Vr-hydro- 
chloric  acid.  In  ice-cold  20%  acid  a  soluble  diazonium  salt  is 
formed,  which  couples  with  [3-naphthol  to  give  an  azo  compound, 
C18H18ON4,  carmine-red  needles  from  alcohol,  m.  p.  208°.  The 
alcoholic  solution  on  evaporation  deposits  yellow  crystals  of 
7 -methyltetrahydroindazolonaphthatriazine  (III),  m.  p.  152 — 154°. 
3  :  3' -Di(1 -methyl-4  :  5  :  6  :  7 -tetrahydroindazyl)  (I),  m.  p.  229—231° 
( picrate ,  m.  p.  212 — 213° ;  monoacetyl  compound,  m.  p.  195 — 196° ; 
diacetyl,  m.  p.  105 — 120°),  is  formed  when  3-amino-7-methyltetra- 
hydroindazolecarboxylamide  is  heated  at  100°  with  dilute  hydro¬ 
chloric  acid,  acetic  acid,  or  oxalic  acid,  or  in  66%  yield,  together 
with  hydrazodicarboxylamide,  by  heating  2  - cy ano - 6 -  methylcycZo - 
hexanone  in  alcohol  with  semicarbazide  hydrochloride  and  sodium 
acetate.  Methylation  with  methyl  iodide  gives  a  dimethyl  deriv¬ 
ative,  m.  p.  156 — 160°  (picrate,  m.  p.  214°,  or  with  1H20  189 — 
191°).  2  :  2' -Di(1 -methyl-4  :  5  :  6  :  1 -tetrahydroindazyl),  m.  p.  272 — 
273°,  is  synthesised  by  the  action  of  bromine  on  the  silver  salt  of 
7-methyltetrahydroindazole  in  ether.  There  is  also  formed  in 
small  quantities  a  substance  which  is  probably  3-bromo-l -methyl¬ 
tetrahydroindazole.  C.  H. 

Organic  Thiosulphates.  G.  Heller  ( J.pr .  Chem.,  1924,  [ii], 
108, 257 — 274). — 2-Amino-b-dimethylaminophenyl  hydrogen  thiosulph¬ 
ate,  NH2*CgH3(NMe2)'S-S03H,  blue  crystals,  m.  p.  194 — 195° 
(decomp.),  is  obtained  by  the  reduction  of  p-nitrosodimethyl- 
aniline  hydrochloride  in  acetic  acid  solution  with  sodium  thio¬ 
sulphate.  The  methyl  ester,  colourless  prisms,  m.  p.  236 — 238°,  is 
produced  by  the  action  of  methyl  sulphate  and  sodium  hydroxide. 
Ammonia  and  carbon  disulphide  afford  Losanitsch’s  salt  which  is 
converted  by  alkali  into  5-dimethylamino-l-thiolbenzthiazole,  yellow 
needles,  m.  p.  230° ;  the  latter  is  amphoteric  in  character,  as  it  gives 
salts  with  mineral  acids,  and  silver,  lead,  copper,  and  mercury  salts. 
The  benzoyl  derivative  forms  yellow  needles,  m.  p.  119 — 120°. 
5-Dimethylamino-l-thiolbenzthiazole  is  capable  of  tautomerism; 
on  treatment  of  the  potassium  salt  with  methyl  iodide,  the  N- methyl 

ether  methiodide,  NIMe3*C6H3<.g _ J>CS,  star-shaped  needles,  m.  p. 

187°  (decomp.),  is  produced,  whilst  the  silver  salt  yields  the 
S-methyl  ether  methiodide,  NIMe3’C6H3<Cg  ^OSMe,  rosettes,  m.  p. 
205°.  By  oxidation  with  hydrogen  peroxide,  the  corresponding 
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disulphide  is  produced  as  red  crystals,  m.  p.  161°;  the  colourless 
hydrochloride  on  reduction  gives  the  thiol  compound.  By  the 
action  of  potassium  cyanide  on  the  sodium  salt  of  the  amino- 
dimethylphenyl  hydrogen  thiosulphate,  or  on  the  free  acid,  5-di- 
methylamino-l-iminobenzthiazole  (needles,  m.  p.  176 — 177°),  is 
produced,  not  easily  hydrolysed  or  reduced ;  it  yields  an  amorphous 
red  nitrosoamine.  The  monobenzoyl  derivative  (green  needles) 
melts  at  218 — 219°.  By  the  interaction  of  the  hydrogen  thiosulphate 
with  80%  formic  acid,  5 -dimethylaminobenzthiazole,  colourless 
plates,  m.  p.  79°,  is  produced.  By  the  action  of  alkaline  sodium 
hypochlorite  solution  and  phenol  on  the  thiosulphate,  sodium 
4-dimethylaminoindophenyl-2-thiosulphate  (I)  is  produced  as  green 


NMe, 


v\sAAo 


in.) 


needles,  the  free  indophenol  being  generated  as  red  needles,  hydro¬ 
lysed  by  mineral  acids.  By  the  action  of  20%  sodium  hydroxide, 
for  3  days,  9-dimethylaminophenthiazone  (II),  green  needles,  is  pro¬ 
duced.  This  compound  exhibits  fluorescence  in  various  solvents. 

4-Dimethylamino-2' -chloroindophenyl  hydrogen  2-thiosulphate  is  pro¬ 
duced  by  the  action  of  alkaline  sodium  hypochlorite  and  ra-chloro- 
phenol  on  the  thiosulphate,  as  the  sodium  salt  (green  crystals) ;  the 
free  acid  forms  red  needles. 

By  addition  of  potassium  2-naphthaquinone-4-sulphonate  to  an 
alkaline  solution  of  the  thiosulphate,  with4  warming,  9 -dimethyl- 
amino-G-hydroxy-5-keto-l  :  1 2-naphthaphenthiazine  (III)  is  formed  as 
bluish- violet  needles,  sintering  at  160°,  decomp.  305—308°;  the 
hydrochloride  (blue  rosettes)  on  reduction  with  stannous  chloride 
yields  the  leuco  compound,  which  is  readily  oxidised  by  air  in 
alkaline  solution. 

By  addition  of  potassium  1  :  2-naphthaquinone-4  :  6-disulphonate 
to  an  alkaline  solution  of  the  thiosulphate,  4' -dimethylamino-3- 
hydroxyindonaphthyl-1  -sulphonic  acid  hydrogen  2' -thiosulphate  (IV) 


/*\ 


so3h 


(III.) 


Me2Nv9 


— N. 


/\/ 

taso  H  1  1 

OH 


(IV.) 


separates  out  as  the  dipotassium  salt  (deep  blue  crystals).  The 
ring  is  closed  on  heating  with  alkali.  Interaction  between  the 
thiosulphate  and  potassium  1  :  2-naphthaquinone-4  :  6-disulphonate, 
in  alkaline  solution,  yields  potassium  9 -dimethylamino-G - hydroxy- 
5-keto-l :  \2-naphthaphenthiazine-2-sulphonate  (bluish- violet),  the  free 
dye  being  liberated  with  acid  as  violet  crystals. 

2-Amino-G-diethylaminophenyl  hydrogen  thiosulphate  melts  at  228 — 
230°.  The  methyl  ester  (m.  p.  199°)  and  a  methylated  acid  (m.  p. 
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189°,  decomp.)  are  formed  by  the  action  of  methyl  sulphate  in 
alkaline  solution.  The  free  acid  reacts  with  potassium  1  :  2-naphtha- 
quinone-4-sulphonate  to  give  9  -  diethylamino-Q  -  hydroxy -5  -keto-1  :  12- 
naphthaphenthiazine  (green  needles,  sintering  at  215°).  5-Amino- 
2 - ethylamino - -p-tolyl  hydrogen  4- thiosulphate  is  produced  from  nitroso- 
ethyl-o-toluidine  by  the  above  method,  as  colourless  prisms,  m.  p. 
232°  (decomp.).  By  the  action  of  sodium  thiosulphate  on  an 
acetic  acid  solution  of  p-benzoquinone,  2  : 4 -dihydroxyphenyl 
hydrogen  thiosulphate,  isolated  as  the  potassium  salt  (colourless 
needles),  is  produced.  This  on  oxidation  yields  the  corresponding 
p -benzoquinone  derivative.  (3-Naphthaquinone  yields  potassium 
1  : 2-dihydroxynaphthyl  4-thiosulphate,  which  on  oxidation  yields 
potassium  1  :  2-naphthaquinonyl  4-thiosulphate  as  yellow  needles. 
On  heating  with  water,  a  substance  is  produced  insoluble  in 
organic  solvents,  and  on  shaking  the  potassium  salt  with  aniline, 
4-anilino-P-naphthaquinone  is  obtained.  a-Naphthaquinone  yields 
potassium  1 : 4-dihydroxynaphthyl  2-thiosulphate,  which  on  oxidation 
yielded  potassium  1  : 4-naphthaquinonyl  2-thiosulphate  (yellow 
prisms).  A.  E.  C. 

Constitution  of  the  Two  Isomeric  **  Dehydrothio-m-xyl- 
idines."  R.  Anschutz  and  G.  Schultz  (Ber.,  1925,  58,  [B~\, 
64 — 66;  cf.  A.,  1889,  612). — “  isoDehydrothio-m-xylidine,”  m. 
p.  120—121°  (acetyl  derivative,  m.  p.  201 — 202°),  prepared  by 
the  action  of  sulphur  on  ra-xylidine  and  separated  from  the 
isomeric  “  dehydrothio- w-xylidine,”  m.  p.  107°,  by  treatment 
with  a  mixture  of  benzene  and  light  petroleum,  is  shown  to  be 

/x-6-amino-m-tolyl-m-xylothiazole,  C6H2Me2<C^^>C*C6H3Me*NH2, 

since  it  is  transformed  by  molten  potassium  hydroxide  into  6-amino- 
3 : 5-dimethylthiophenol  and  2-amino-w-toluic  acid.  Under 
similar  conditions,  “  dehydrothio-m-xylidine  ”  yields  6-amino- 
3  :  5-dimethylthiophenol  and  4-amino-w-toluic  acid  (the  sulphate  is 
described)  and  hence  is  //,-4-amino-ra-tolyl-ra-xylothiazole.  H.  W. 

Thiazoles.  VI.  New  Group  of  Dyes  from  Poison  Gases 
through  the  2-Aminothiazoles  as  Intermediates.  Prepar¬ 
ation  of  Thiazole  Dyes  of  Doebner  Violet  Type.  M.  T.  Bogert 
and  M.  Chertcoff  (J.  Amer.  Chem.  Soc.,  1924,  46,  2864 — 2871; 
cf.  this  vol.,  i,  80). — 2-Amino-4-methylthiazole  (2  mols.),  benzalde- 
hyde  (1  mol.),  and  hydrochloric  acid  (f  mol.)  at  145°  give,  in  55% 
yield,  di(2-amino-4-methylthiazolyl)-5-phenylmethane, 

CHPh(-C<g^e.’^>C*NH2)  , 

m.  p.  180°  (decomp.).  2-Amino-4-phenylthiazole  ( acetyl  deriv¬ 
ative,  m.  p.  212 — 213°,  2-p -nitrobenzylidene  derivative,  m.  p.  156-8°), 
and  diazotised  p-nitroaniline  give  p-nitrobenzeneazo-2-amino-4- 
phenylthiazole,  green  needles,  m.  p.  179*6°,  dyeing  red  shades  on 
wool.  p-Benzene-p-sulphonylazo-2-amino-4-phenylthiazole,  a  red  solid, 
is  similarly  obtained  with  diazotised  sulphanilic  acid.  2-Amino- 
4-phenylthiazole  and  benzaldehyde  in  the  presence  of  hydrochloric 
acid  at  145°  give,  in  95%  yield,  di(2-amino-4-phenylthiazolyl)-5- 
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phenylmethane  [sinters  at  181°,  softens  at  207°,  m.  p.  221°  (decomp.)], 
yielding  only  benzoic  acid  on  oxidation.  The  carbinol,  reddish- 
black,  m.  p.  197*3°  (decomp.),  obtained  by  dissolving  the  base  in 
alcoholic  hydrochloric  acid,  and  oxidising  with  lead  peroxide  and 
acetic  acid,  yields  a  dark  green  oxalate,  2C25H18N4S2,3C2H204, 
dyeing  bluish-green  shades  on  wool  or  on  cotton.  Similarly, 
p-chlorobenzaldehyde  yields  di(2-  amino  A-phenylthiazolyl )  -  5 -p  - 
chlorophenylmethane,  colourless  prisms  (sinters  at  148°,  m.  p.  203°). 
Di(2-amino-4:-phenylthiazolyl)-5-o-nitrophenylmethane,  orange-yellow 
needles,  m.  p.  231*6°  (decomp.);  di(2-aminoA-phenylthiazolyl)-5- 
m-nitrophenylmethane  (+  1  mol.  benzene,  lost  at  100°),  pale  yellow 
rhombs,  m.  p.  202*3°  (decomp.);  di(2-aminoA-phenylthiazolyl)-5-p- 
nitrophenylmethane,  greenish-yellow  needles,  m.  p.  238*5°  (decomp.); 
di(2-aminophenylthiazolyl)-5-'p-dimethylaminophenylmethane,  colour¬ 
less  needles,  m.  p.  235*8°  (decomp.) ;  di(2-aminoA-phenylthiazolyl)-5- 
p-hy  dr oxy phenylmethane,  colourless  needles,  sinter  and  change  colour 
at  248°,  m.  p.  252*4°  (decomp.),  and  di(2-aminoA-phenylthiazolyl)-5- 
o-hydroxyphenylmethane,  colourless  rhombs,  sintering  and  colouring 
at  about  148*5°,  m.  p.  222*5°  (decomp.),  are  similarly  obtained. 
The  oxalates  of  the  corresponding  dyes  contain  3  mols.  of  oxalic 
acid.  Fusion  of  the  o -hy dr oxyphenylmethane  with  potassium 
hydroxide  yields  ammonia  and  benzoic  acid,  whilst  the  correspond¬ 
ing  triphenylmethane  derivative  is  more  stable.  Piperonaldehyde 
did  not  condense  with  2-amino-4-phenylthiazole  in  alcoholic  solution. 

B.  B. 

Action  of  Nitrous  Acid  on  Azoxyphenols.  I).  Bigiavi 
and  A.  Angeli  (Atti  R.  Accad.  Lincei,  1924,  [v],  33,  319 — 322). — 
When  a  concentrated  ethereal  solution  of  p-p-azoxyphenol  is 
saturated  at  0°  with  the  mixture  of  nitrogen  oxides  from  arsenious 
oxide  and  nitric  acid,  w-nitro-  [3-p-azoxyphenol,  m.  p.  174°,  is  pro¬ 
duced  (cf.  Valori,  A.,  1915,  i,  903).  In  the  same  way,  0-ra-azoxy- 
2-hydroxytoluene  and  p-nitrophenol  yield,  respectively,  benzene- 
0-m-azoxy-2-hydroxy-3-nitrotoluene,  m.  p.  121°,  and  2  :  4-dinitro- 
phenol  (cf.  A.,  1898,  i,  133).  Nitrous  acid  from  sodium  nitrite, 
however,  reacts  with  none  of  these  three  (cf.  A.,  1922,  i,  878); 
moreover,  a-p-azoxyphenol,  which  gives  only  a  mononitro  deriv¬ 
ative  with  the  latter  reagent,  is  converted  by  the  mixture  of  nitrogen 
oxides  into  benzene- a-p-azoxy- 3  :  5-dinitrophenol,  m.  p.  197°  (cf. 
A.,  1915,  i,  903).  Azophenols  are  usually  oxidised  by  nitrous  acid. 
Thus  pp'-dihydroxyazobenzene  gives,  not  only  a  dinitroazophenol, 
but  also  nitrophenol  by  oxidative  fission  (cf.  A.,  1923,  i,  715). 
Benzeneazo-a-naphthol  is  likewise  oxidised  to  a  substance,  m.  p. 
231°,  containing  10%  of  nitrogen.  Benzene-a-azoxyquinol  gives 
benzene- a-azoxy-p-benzoquinone.  The  mechanism  of  the  formation 
of  nitro  derivatives  by  means  of  nitrous  acid  is  discussed. 

W.  E.  E. 

Nitroazobenzenes.  G.  Charrier  and  A.  Beretta  ( Oazzetta , 
1924,  54,  977 — 982). — p-Nitroazobenzene,  prepared  by  Bamberger 
and  Hiibner  (A.,  1904,  i,  115)  by  the  action  of  aniline  on  p -nitro - 
nitrosobenzene,  may  be  obtained  in  good  yield  by  the  interaction 
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of  nitrosobenzene  and  p-nitroaniline,  and  gives  p-aminoazobenzene 
when  reduced  by  sodium  sulphide  in  alcoholic  solution. 

The  action  of  nitrosobenzene  on  o-nitroaniline  gives,  however, 
not  o-nitroazobenzene,  but  o-nitro-p'  -nitrosodiphenylamine,  m.  p. 
175°,  owing  to  the  semidine  transposition  of  the  original  additive 
compound  :  N 02*C6H4*NH2 + NO *Ph  — >•  N02*C6H4*NH‘NPh*0H 
— >  N02*C6H4*NH*C6H4*N0.  This  compound  forms  a  cherry-red 
solution  in  concentrated  sulphuric  acid  and  intense  orange-red 
solutions  in  alkali  hydroxides;  it  yields  op'-dinitrodiphenylamine 
when  oxidised  by  means  of  hydrogen  peroxide,  and  opp'-trinitro- 
diphenylamine  when  heated  with  nitric  acid  (d  1-2). 

m-Nitroazobenzene,  prepared  by  the  action  of  m-nitroaniline  on 
nitrosobenzene,  has  the  properties  given  by  Bamberger  and  Hiibner 
( loc .  cit.)  and  gives  a  good  yield  of  m-aminoazobenzene  when  reduced 
by  means  of  sodium  sulphide.  T.  H.  P. 

Hydrogenation  in  the  Naphthalene  Series.  Properties  of 
Derived  Azo  Dyes.  F.  M.  Rowe  and  V.  J.  Tarbett  (J.  Soc . 
Dyers  and  Col.,  1925,  41,  5 — 10). — Some  azo  compounds  containing 
at  least  one  tetrahydronaphthalene  nucleus  were  prepared  and 
their  dyeing  properties  compared  with  those  of  related  azo  dyes, 
a  -  Naphthaleneazo  -  ar  -  tetrahydro  •  a  -  naphthylamine,  brownish  -  red 
needles,  m.  p.  144 — 145° ;  cx.-a,r-tetrahydronaphthaleneazo-a.-naphthyl- 
amine,  red  needles,  m.  p.  135°,  and  a  less  soluble  by-product,  yel¬ 
lowish-orange  needles,  m.  p.  118°;  a-ar -tetrahydronaphthaleneazo- 

-tetrahydro- o.-naphthylamine,  brownish-red  needles,  m.  p.  141°, 
and  a  less  soluble  by-product,  dark  red  needles,  m.  p.  172°,  were 
prepared  by  the  usual  methods.  4- oL-Nitro-ax-tetrahydronaphthalene - 
azosalicylic  acid ,  yellowish-red  needles,  m.  p.  215°  (decomp.),  is  a 
bright  orange-brown  dye  for  chrome-mordanted  wool.  The  dyeing 
properties  are  described  of  the  compounds  obtained  as  follows  : 
chromotropic  acid  (1  :  8-dihydroxynaphthalene-3  :  6-disulphonic 
acid)  coupled  with  diazotised  ar- tetrahydro-  a-naphthylamine ; 
diazotised  sulphanilic  acid  coupled  with  ar-tetrahydro-a-naphthyl- 
amine;  diazotised  ar-tetrahydro-a-naphthylamine-4-sulphonic  acid 
coupled  with  ar- tetrahydro- a-naphthylamine;  diazotised  4-nitro- 
ar-tetrahydro-a-naphthylamine  coupled  with  H-acid  in  acid  solution 
and  the  product  coupled  in  alkaline  solution  with  diazotised  ar- tetra¬ 
hydro- a-naphthylamine ;  a-naphthol-3  :  6-disulphonic  acid  coupled 
with  diazotised  a-ar-tetrahydronaphthaleneazo-ar-tetrahydro-a- 
naphthylamine,  a-ar-tetrahydronaphthaleneazo-  a-naphthylamine, 
a-naphthaleneazo-ar-tetrahydro-a-naphthylamine  and  a-naphthal- 
eneazo- a-naphthylamine.  [Cf.  B.y  1925,  165.]  A.  J.  H. 

Halogenated  Aromatic  Hydrazines.  I.  3 : 4-Dibromo- 
phenylhydrazine.  E.  Voto<$ek  and  P.  Jrafr  ( Chem .  Listy,  1924, 
18,  153—158;  cf.  A.,  1924,  i,  887,  and  A.,  1923,  i,  961). 

W.  A.  S. 

4-p-Tolylsemicarbazide  and  certain  Derivatives.  A.  S. 

Wheeler  and  R.  W.  Bost  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2813 — 
2816).— 4-^-Tolylsemicarbazide,  C6H4Me-NH-CO-NH-NH2,  obtained 
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by  heating  ^-tolylcarbamide  with  hydrazine  hydrate  in  absolute 
alcohol  (cf.  Curtius  and  Burkhardt,  A.,  1899,  i,  137),  in.  p.  157 — 
158°  (remaining  opaque),  decomp.  274°  (cf.  Pinner,  A.,  1888,  687), 
has  been  condensed  with  ketonie  compounds,  yielding  4-p -tolyl- 
semicarbazones  of  acetone  (decomp.  205°);  acetophenone,  m.  p.  165°; 
benzophenone,  m.  p.  162°,  p-benzoquinone,  m.  p.  165°,  and  camphor, 
m.  p.  225 — 229°.  ^-Tolylcarbamide,  m.  p.  184°  (cf.  Cosack,  Ber., 
1879,  12,  1450),  was  obtained  by  Davis  and  Blanchard’s  method 
(A.,  1923,  i,  902).  R.  B. 

2-Phenylsemicarbazide.  It.  C.  Goodwin  and  J.  It.  Bailey 
(J.  Amer.  Chem.  Soc.,  1924,  46,  2827 — 2832). — Neutral  hydrolysis 
of  acetone-2-phenylsemicarbazone  gives  1-phenylsemicarbazide, 
NHPh’NH*CO*NH2,  and  not  2-phenylsemicarbazide  as  stated  by 
Arnold  (A.,  1897,  i,  409).  The  latter  compound  is  readily  obtained 
by  acid  hydrolysis  (1  mol.  of  hydrochloric  acid),  alkaline  hydrolysis 
effecting  a  third  decomposition  into  ammonia  and  acetonephenyl- 
hydrazone.  2-Phenylsemicarbazide  reacts  normally  with  benz- 
aldehyde  (cf.  Holla,  A.,  1908,  i,  473)  and  with  cyclohexanone  (the 
2-phenylsemicarbazone  having  m.  p.  177°),  but  not  with  terpene 
ketones.  With  dextrose,  it  afforded  phenylglucosazone.  It  is 
hydrolysed  to  phenylhydrazine  on  boiling  the  aqueous  solution 
of  its  hydrochloride,  but  is  comparatively  stable  to  steam  distillation 
in  alkaline  solution.  Acetone-2-phenylsemicarbazone  is  obtained 
in  77%  yield  by  the  action  of  potassium  cyanate  in  aqueous  acetic 
acid  on  acetonephenylhydrazone.  R.  B. 

Action  of  Amines  on  Semicarbazones.  II.  F.  J.  Wilson 
and  A.  B.  Crawford  (J.  Chem.  Soc.,  1925,  127,  103 — 109;  cf. 
T.,  1922,  121,  866). — Acetone-S-l-menthylsemicarbazone, 
CMe2:N-NH-CO-NH-C10H19, 

m.  p.  128°,  [a]^  — 64-93°,  formed  by  the  interaction  of  acetone- 
semicarbazone  and  Z-menthylamine  at  165°,  gives  on  hydrolysis 
h-menthylsemicarbazide,  m.  p.  138°,  [cc]^  —77-94°  ( hydrochloride , 
m.  p.  203 — 204°,  [a]f?  — 65-18°;  benzylidene  derivative,  m.  p.  111°, 
[a]p  —47-18°).  Acetone-S-S-carbethoxyphenylsemicarbazone,  m.  p. 
146°,  obtained  in  80%  yield  from  ethyl  ra-aminobenzoate  and 
acetonesemicarbazone,  is  hydrolysed  by  dilute  hydrochloric  acid 
to  S-3-carbethoxyphenylsemicarbazide,  m.  p.  119°  ( hydrochloride , 
m.  p.  172°;  benzylidene  derivative,  m.  p.  144°).  Acetone-BA-carb- 
ethoxyphenylsemicarbazone,  m.  p.  194°,  and  the  corresponding  benzo¬ 
phenone  compound,  m.  p.  168°,  are  similarly  prepared.  The  former 
is  accompanied  by  two  unidentified  substances,  m.  p.  130°  and  210°. 
Hydrolysis  of  the  two  semicarbazones  results  in  complete  decom¬ 
position. 

In  the  ortho  series,  aminodiketotetrahydroquinazolines  are 
produced,  Methyl  o-aminobenzoate  reacts  with  benzophenone- 
semicarbazone  at  210°  to  give  3-diphenylmethyleneamino-2  :  4-di- 
ketotetrahydroquinazoline,  m.  p.  240°,  which  is  hydrolysed  by 
dilute  hydrochloric  acid  to  the  3 -amino  compound  (Kunckell,  A., 
1910,  i,  438)  and  benzophenone.  Methyl  o-aminobenzoate  and 
acetonesemicarbazone  give,  in  place  of  the  expected  isopropylidene- 
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amino  compound,  as  main  product  3-amino-2  : 4-diketotetrahydro- 
quinazoline  itself.  This,  boiled  with  undried  acetone,  is  converted 
into  its  iaopropylidene  derivative,  m.  p.  212°,  which  reacts  with 
acetonesemicarbazone  at  190°  to  form  dimethylketazine  and  the 
aminodiketotetrahydroquinazoline  in  accordance  with  the  authors’ 
views  on  the  course  of  the  original  condensation.  0.  H. 

Organic  Compounds  of  Arsenic.  II.  Derivatives  of  the 
Arsenic  Analogue  of  Carbazole.  J.  A.  Aeschlimann,  N.  D. 
Lees,  N.  P.  McCleland,  and  G.  N.  Nicklin  (J.  Chem.  Soc.,  1925, 
127,  66 — 69). — o-Aminodiphenyl,  prepared  from  diazoaminobenzene, 
when  diazotised  and  coupled  with  sodium  arsenite  gives  diphenyl- 
arsinic  acid,  m.  p.  205°  ( diphenylyl-o-arsenious  chloride  and  oxide  are 
described),  which  is  readily  converted  by  warm  concentrated  sul- 

Q  JJ 

phuric  acid  into  oo ' -diphenylylenearsinic  acid,  Y6  v>As02H,  m.  p. 

C6H4 

290°.  By  reduction  with  sulphur  dioxide  in  the  presence  of  hydro¬ 
chloric  acid,  it  yields  oo ' -diphenylylenechloroarsine,  m.  p.  161°, 
b.  p.  about  230°/25  mm.  The  corresponding  iodoarsine,  m.  p. 
166°,  oxide,  m.  p.  178°  (-f-EtOH),  and  cyanide,  m.  p.  178°,  are 
described.  oo'-Diphenylyleneiodoarsine  reacts  with  magnesium 

Cg 

methyl  iodide  to  give  oo ' -diphenylylenemethylarsine,  i  6*4,>AsMe, 

m.  p.  46°,  which  forms  a  methiodide,  m.  p.  190°.  The  simple  di- 
phenylylenearsine  could  not  be  isolated  owing  to  its  ready  oxidis- 
ability.  C.  H. 

Trypanocidal  Compounds.  R.  Adams  and  J.  R.  Johnson 
(U.S.  Pat.  1501894). — Interaction,  in  boiling  alcoholic  solution, 
of  ^3-aminophenylarsinic  acid,  pyruvic  acid,  and  aldehydes  yields  the 
following  products  :  with  benzaldehyde,  m.  p.  186 — 187°  (decomp.); 
with  anisaldehyde,  m.  p.  164 — 165°  (decomp.);  with  o-methoxy- 
benzaldehyde,  m.  p.  173 — 176°  (decomp.);  with  p-chlorobenzalde- 
hyde,  m.  p.  163 — 165°;  with  p-bromobenzaldehyde,  m.  p.  150 — 
155°;  with  piperonal,  m.  p.  176 — 178°;  with  o-nitrobenzaldehyde, 
m.  p.  176 — 180°.  Chemical  Abstracts. 

Trypanocidal  Action  and  Chemical  Constitution.  I. 
Arylamides  of  p-Aminophenylarsinic  Acid.  H.  King  and 
W.  O.  Murch  (J.  Chem.  Soc.,  1924,  125,  2595 — 2611). — The  authors 
have  prepared  a  series  of  compounds  of  the  type 

aso3h2<^  ^>nh-co<^  \  x  mi-co-NH  \conh<^\asosh2 

analogous  to  the  Bayer  trypanocides  (cf.  Fourneau  and  others,  A., 
1924,  i,  382),  the  two  main  features  of  which  are  the  presence  of 
amide  linkings  and  the  great  number  of  sulphonic  acid  groups, 
which  confer  solubility.  The  compounds  of  the  type  indicated 
above  exhibit  colloidal  properties  in  their  salt  formation  and  are 
sparingly  soluble.  They  are  totally  devoid  of  trypanocidal  action. 


i.  320 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  most  active  compounds  obtained  were  m'-aminobenzoyl- 
p - aminophenylarsinic  acid  and  p" -aminobenzoyl-m' -aminobenzoyl - 
p -aminophenylarsinic  acid,  one -third  of  the  toxic  dose  of  the  former 
causing  a  temporary  disappearance  of  trypanosomes  (T.  equi- 
perdum)  from  the  blood -stream  when  injected  into  mice.  Tables 
are  shown  of  the  maximum  tolerated  doses  of  the  compounds  pre¬ 
pared.  These  arsinic  acids  cannot  be  characterised  by  m.  p.,  as 
these  are  indefinite.  They  can  readily  be  compared  by  their  lithium, 
magnesium,  calcium,  and  barium  salts,  of  which  tables  are  given. 
The  nitroarsinic  acids  were  reduced  by  ferrous  chloride  and  alkali 
at  0°,  and  the  complex  carbamides  prepared  by  treating  the  amino¬ 
phenylarsinic  acid  with  carbonyl  chloride  in  toluene  in  the  presence 
of  sodium  acetate.  The  following  derivatives  of  p-aminophenyl¬ 
arsinic  acid  are  described  :  benzoyl ,  o'-,  m'-,  and  p' -nitrobenzoyl, 
o'-,  m'-,  and  p ' -aminobenzoyl,  p' -carbethoxy aminobenzoyl,  o"-,  m"-, 
and  p" -nitrobenzoyl-o' -aminobenzoyl,  o"-,  m"-,  and  p "-amino- 
benzoyl-o' -aminobenzoyl,  o"-,  m"-,  and  p" -nitrobenzoyl-xa' -amino¬ 
benzoyl,  o"-,  in"-,  and  p" -aminobenzoyl-m' -aminobenzoyl,  the  s-carb- 
amides  of  m" -aminobenzoyl-m' -aminobenzoyl,  m" -aminobenzoyl-o' - 
aminobenzoyl,  o" -aminobenzoyl-m' -aminobenzoyl,  o" -aminobenzoyl- 
o' -aminobenzoyl ;  s-diphenylcarbamide-4: :  4' -diarsinic  acid,  1:2:3- 
benztriazone-3-phenyl-p-arsinic  acid ;  p-carbethoxyaminobenzoic  acid 
(m.  p.  208 — 209°),  methyl  (m.  p.  161 — 162°),  ethyl  (m.  p.  131 — 
132°),  and  n -butyl  (m.  p.  89 — 90°)  esters,  acid  chloride,  n-butyl- 
p-nitrobenzoate  (m.  p.  35 — 36°).  p-Carbethoxyaminobenzoyl  chloride 
is  a  useful  reagent  for  the  identification  of  alcohols,  giving  solid 
esters  of  moderately  high  m.  p.  I.  E.  B. 

Reactions  of  Alkyl-  and  Aryl-mercuric  Hydroxides.  I.  A. 

Koten  and  R.  Adams. — (See  i,  236.) 

Anhydride  Structure  of  Proteins.  E.  Abderhalden  and 
E.  Komm  (Z.  physiol.  Chem.,  1924,  141,  62). — Correction  of  a 
printer’s  error  in  the  formula  for  OG'-dibenzoylglycine  anhydride 
(A.,  1924,  i,  1361).  E.  S. 

Hydrolysis  of  Peptones,  Albumoses,  and  Proteins  with 
Hydrochloric  Acid.  I.  S.  Yaitschnikov  ( J .  Russ.  Phys.  Chem . 
Soc.,  1924,  54,  814 — 817). — The  action  of  A- hydrochloric  acid  on 
peptone,  protalbumose,  albumin,  casein,  and  edestin  has  been 
followed  at  10°,  37°,  and  100°.  Except  in  the  initial  period,  and 
also  in  the  last  stages,  the  hydrolytic  process  is  similar  to  that 
observed  with  enzymes  and  conforms  with  the  Schiitz-Borisov 
formula  k=xj$;  in  some  cases  (edestin  at  70°,  peptone  and  casein 
at  100°)  xlt=KP.  G.  A.  R.  K. 

Separation  of  Proteoses  Derived  from  Egg-albumin. 

G.  Y.  Rudd  [Austral.  J.  Exp.  Biol.  Med.  Sci.,  1924,  1,  179—185). 
— The  proteoses  which  result  from  the  peptic  digestion  of  egg- 
albumin  are  divided  into  primary  proteoses  which  are  precipitated 
by  half -saturation,  and  secondary  proteoses  precipitated  by  complete 
saturation  with  ammonium  sulphate.  The  primary  proteoses  are 
sub-divided  into  hetero-proteoses,  insoluble,  and  proto-proteoses, 
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soluble  in  water ;  the  secondary  proteoses  into  a-deutero-proteoses, 
insoluble,  and  p-deutero-proteoses,  soluble  in  alcohol  (67%  vol.). 
The  smallest  fraction  was  that  of  the  proto-proteoses.  C.  R.  H. 

Proteoses,  Peptones,  and  Polypeptides.  G.  V.  Rudd 
{Austral.  J.  Exp.  Biol.  Med.  Sci.,  1924, 1,  187 — 190). — A  neutralised 
peptic  digest  of  egg-albumin  was  extracted  for  24  hours  with  butyl 
alcohol.  The  total  peptides  extracted  amounted  to  27%  of  the 
original  albumin;  those  which  were  soluble  in  butyl  alcohol  con¬ 
tained  12-09%  total  N  and  3-37%  amino -N ;  the  fraction  which 
separated  from  the  alcohol  contained  12-95%  total  N  and  5-76% 
amino-N ;  both  fractions  contained  traces  only  of  cystine.  The 
extracted  aqueous  solution,  on  fractionation  by  the  author’s  method 
(see  preceding  abstract),  was  found  to  be  poor  in  hetero -proteose 
and  a-deutero-proteose.  The  results  indicate  that  “  proteoses  ”  may 
be  largely  a  mixture  of  relatively  simple  peptides.  C.  R.  H. 
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Biochemistry. 


Method  of  Measuring  Respiration  and  Glycolysis.  0. 

Warburg  ( Biochem .  Z.,  1924,  152,  51 — 63). — The  manometric 
method  of  measuring  respiration  of  cells  and  tissues  already  des- 
scribed  (ibid.,  1923,  142,  317)  has  been  improved,  and  is  now 
applicable  to  determining  the  oxygen  consumption  in  the  presence 
of  free  carbon  dioxide  and  glycolysis  in  the  presence  of  oxygen. 
The  principle  involved  is  discussed  mathematically,  the  method  and 
apparatus  are  described,  and  the  degree  of  accuracy  is  given. 

J.  P. 

Normal  Presence  of  Carbon  Monoxide  in  the  Blood.  M. 

Nicloux  (Compt.  rend.,  1924,  179,  1633 — 1636). — Contrary  to  the 
views  of  Buckmaster  and  Gardner  (A.,  1910,  ii,  50),  carbon  monoxide 
is  found  in  the  blood  of  animals  (even  newly  born),  as  well  as  in  that 
of  fishes.  The  results  of  three  series  of  experiments  are  given  in 
support  of  this  :  (1)  No  carbon  monoxide  is  removed  from  blood 
at  40°  in  a  vacuum,  but  in  the  presence  of  phosphoric  acid  at  100° 
the  gas  obtained  shows  the  eudiometric  characteristics  of  carbon 
monoxide,  and,  brought  into  contact  with  a  weak  solution  of 
haemoglobin,  gives  the  two  absorption  bands  of  CO-haem  oglobin. 
(2)  The  gas  displaced  from  blood  in  vitro  by  shaking  it  with  nitrogen 
dioxide  gives  the  same  absorption  bands  when  submitted  to  the  blood 
test.  (3)  Expired  air  (man  or  dog),  after  breathing  pure  oxygen, 
is  shown  similarly  to  contain  carbon  monoxide.  A.  C. 

Influence  of  Narcotics  on  the  Rate  of  Sinking  of  Blood 
Corpuscles.  W.  Baumecker  ( Biochem .  Z.,  1924,  152,  64 — 
78). — Methyl,  ethyl,  propyl,  butyl,  and  amyl  alcohols,  and  ethyl- 
urethane  diminish,  whilst  chloral  hydrate  and  ethyl  ether  increase 
vol.  cxxvin.  i.  n 
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the  rate  of  sinking  of  corpuscles  in  citrate  blood.  The  inhibiting 
substances  act  in  concentrations  much  below  that  at  which  their 
narcotic  action  on  isolated  muscle  is  apparent,  and  the  former  action 
is  maximal  at  the  concentration  at  which  the  latter  action  commences. 
Chloral  hydrate,  on  the  other  hand,  still  increases  the  rate  of  sinking 
at  concentrations  above  the  limiting  concentration  for  narcosis. 
The  narcotics  are  supposed  to  act  in  such  a  way  that  diminution 
in  the  rate  of  sinking  is  associated  with  stabilisation  of  the  plasma, 
and  vice  versa.  J.  P. 

Chemistry  of  the  Blood  during  Activity  of  the  Digestive 
Glands.  K.  Onohara  ( Biochem .  Z.,  1924,  154,  263 — 277). — 
Changes  in  the  total  solids,  chloride,  and  sugar  content  of  the  blood 
have  been  followed  in  dogs  for  3  hours  after  the  ingestion  of  food. 
Meat,  fat,  and  carbohydrate  were  investigated  separately.  The 
dogs  were  fed  (1)  normally,  (2)  direct  into  the  stomach  by  gastric 
fistula,  (3)  by  the  mouth,  but  food  recovered  from  oesophageal 
fistula  (“  sham  feeding  ”).  When  fed  by  methods  (1)  or  (2),  if  the 
secretion  of  the  gastric  glands  were  stimulated  by  ingestion  either 
of  carbohydrate  or  protein,  the  blood  tended  to  become  more  dilute 
and  the  sodium  chloride  content  tended  to  rise.  Method  (3)  gave 
no  change  in  the  sodium  chloride  content.  When  fat  was  fed  there 
was  little  stimulation  of  the  glands,  and  the  tendency  was  for  the 
blood  to  become  more  concentrated.  H.  D.  K. 

Chemistry  of  the  Blood  during  Sleep.  K.  Gollwitzer- 
Meier  and  C.  Kroetz  ( Biochem .  Z.,  1924,  154,  82 — 89). — During 
sleep  the  sensitivity  of  the  respiratory  centre  is  diminished,  acidosis 
occurs,  and  liquid  rich  in  sodium  chloride  and  phosphate  but  poor 
in  proteins  passes  from  tissues  to  blood.  P.  W.  C. 

Problem  of  Permeability.  P.  Gyorgy  ( Biochem .  Z.,  1924, 
152,  281 — 283). — In  agreement  with  the  results  of  Rona,  Petow, 
and  Wittkower  (A.,  1925,  i,  94),  the  distribution  of  calcium  and 
phosphate  ions  between  serum  and  blood-corpuscles  is  unequal  and 
remains  so  even  on  haemolysis  of  the  latter  and  the  interposition  of 
a  semi-permeable  membrane.  The  hypothesis  of  a  cell  membrane 
impermeable  to  calcium  as  a  cause  of  the  unequal  ionic  distribution 
is  abandoned.  J.  P. 

Precipitation  Curves  of  Serum  Proteins.  P.  Ruszczynski 
( Biochem .  Z.,  1924, 152,  250 — 256). — A  study  of  the  extent  to  which 
the  proteins  of  human  and  horse  sera  are  precipitated  by  concen¬ 
trations  of  ammonium  sulphate  varying  from  zero  to  75%.  J.  P. 

Colloidal  Composition  of  Blood-serum.  Significance  of 
Cholesterol.  H.  Handovsky  (Munch,  med.  Woch.,  1924,  71, 
708 — 709;  from  Chem.  Zentr.,  1924,  ii,  485). — Large  variations  in 
composition  are  found  between  the  sera  of  individual  animals.  Calf 
sera  are  poorer  in  protein  and  in  globulin  than  the  sera  of  adult 
animals  and  are  even  occasionally  free  from  euglobulin.  The 
tendency  is  for  the  albumin  to  be  higher  in  summer  and  the  globulin 
in  winter.  The  amount  of  cholesterol  extractable  directly  from 
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native  serum  is  not  dependent  on  the  total  content  of  cholesterol. 
There  is  a  connexion  between  the  euglobulin  and  the  cholesterol 
contents.  Only  from  sera  poor  in  euglobulin  and  rich  in  albumin 
is  much  cholesterol  extractable  by  shaking  out.  The  cholesterol 
thus  removable  may  be  influenced  by  the  addition  of  certain  salts  and 
dextrose,  and  also  by  their  intravenous  injection.  A  portion  of  the 
cholesterol  is  protected  by  euglobulin  and  is  thus  not  extractable. 

G.  W.  It. 

Precipitin  Reactions  of  Serum  Proteins.  L.  Hektoen 
and  W.  H.  Welker  ( J .  Infect.  Dis.,  1924,  35,  294 — 304). — The 
euglobulin,  pseudoglobulin,  and  albumin  of  ox,  dog,  horse,  and 
human  sera  are  distinct  for  each  species.  Precipitin  sera  pro¬ 
duced  by  injecting  blood,  serum,  or  albuminous  urine  may  contain 
specific  precipitins  for  the  corresponding  serum  proteins,  and  also 
for  haemoglobin  if  present  in  the  antigen.  Thus,  each  protein 
exists  as  an  independent,  antigenic  unit  in  the  blood  or  serum. 

Chemical  Abstracts. 

Determination  of  Blood  Urea-Nitrogen.  W.  G.  Karr 

( J .  Lab.  Clin.  Med.,  1924,  9,  329 — 333). — After  precipitation  of 
protein  by  tungstic  acid,  the  filtrate  is  digested  with  Folin’s  phos¬ 
phate  buffer  solution  and  with  Folin’s  urease  solution,  or  urease 
paper.  After  dilution,  and  admixture  with  Kessler’s  reagent,  to 
known  volume,  the  colour  is  compared  with  that  of  a  standard 
containing  ferric,  cobalt,  and  nickel  chlorides  which  has  previously 
been  calibrated  against  a  urea  solution.  Chemical  Abstracts. 

Apparatus  for  the  Determination  of  Blood  Nitrogen  by 
Folin’s  Method.  D.  P.  Osborn  ( J .  Lab.  Clin.  Med.,  1924,  9, 
788 — 789).  Chemical  Abstracts. 

Micro-determination  of  Organic  Substances.  M.  Balint 
and  P.  Ruszczynski  ( Biochem .  Z.,  1924,  152,  246 — 249). — An 
attempt  to  utilise  oxidation  by  alkaline  permanganate  for  the  deter¬ 
mination  of  the  serum  proteins.  The  solution  after  remaining  in 
contact  with  the  permanganate  for  18  to  20  hours  is  acidified, 
treated  with  potassium  iodide,  and  the  residual  iodine  determined 
by  thiosulphate.  A  control  is  necessary.  Accurate  quantitative 
results  are  obtained  only  with  difficulty.  J.  P. 

Micro-determination  of  Blood-sugar.  E.  Dingemanse  ( Bio¬ 
chem .  Z.,  1924,  154,  483 — 485). — The  modification  of  the  Hagedorn 
and  Jensen  technique  suggested  by  Dresel  and  Rothmann  (A.,  1924, 
ii,  632),  in  which  filter-paper  and  a  torsion  balance  are  used  instead 
of  a  pipette  for  measuring  the  blood,  has  been  found  to  be  very 
satisfactory.  H.  D.  K. 

Ammonia  Content  and  Ammonia  Formation  of  Blood.  I. 

J.  K.  Parnas  and  J.  Heller  ( Biochem .  Z.,  1924,  152,  1 — 28). — 
A  vacuum  steam  distillation  method  is  described  whereby  the 
ammonia  present  in  1 — 2  c.c.  of  blood  may  be  determined  in  a  few 
minutes,  keeping  the  blood  at  25°,  and  by  means  of  which  the  am¬ 
monia  content  of,  and  the  ammonia  formation  in,  rabbit’s  blood 
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has  been  investigated.  In  normal  males  less  than  0*05  mg.%  is 
found,  whilst  rather  higher  amounts  are  present  in  the  blood  of 
pregnant  females  and  starving  animals.  The  ammonia  content  of 
isolated  blood  increases  from  minute  to  minute,  due  to  the  formation 
of  ammonia,  principally  in  the  erythrocytes,  from  a  component 
(other  than  urea)  of  the  residual  nitrogen  fraction.  This  ammonia 
formation,  which  is  optimal  at  the  pK  of  gas-free  blood,  is  independent 
of  a  supply  of  oxygen,  and  is  not  affected  by  haemolysis,  but  is 
slowed  by  diluting  the  blood.  It  is  not  appreciably  inhibited  by  the 
addition  of  ammonia,  nor  is  it  increased  by  adding  urea.  J.  P. 

Calcium  Ionisation  in  the  Blood.  P.  Gyorgy  ( Biochem .  Z., 
1924, 152,  284— 285).— A  reply  to  Hollo  {ibid.,  150,  496).  J.  P. 

Calcium  Studies  on  Men.  III.  Calcium  Content  of 
Human  Blood  under  Pathological  Conditions.  W.  H.  Jansen 
(Deut.  Arch.  klin.  Med.,  1924,  144,  14 — 18;  from  Chem.  Zentr., 
1924,  ii,  486). — For  normal  adults  the  average  concentration  of 
calcium  in  total  blood  is  11-5  mg.%,  and  in  serum  10-5  mg.%. 
Diseases  are  mentioned  in  which  the  calcium  content  is  subnormal. 

G.  W.  R. 

Simple  Clinical  Micro-method  for  Determining  Sodium 
in  Blood-serum.  F.  Lebermann  ( Biochem .  Z.,  1924,  152,  345— 
354). — The  sodium  is  precipitated  as  acid  sodium  pyroantimonate 
and  the  turbidity  of  the  suspension  is  compared  with  a  series  of 
standards.  The  method  can  be  applied  to  0*1  c.c.  of  blood-serum, 
and  is  capable  of  determining  amounts  of  sodium  between  0*05  and 
2-0  mg.  J.  P. 

Lactic  Acid  Content  of  Blood  in  High  Altitudes.  II. 
Influence  of  Muscular  Work.  F.  Lacquer  ( Pfluger’s  Archiv, 
1924,  203,  35 — 41 ;  from  Chem.  Zentr.,  1924,  ii,  486). — No  marked 
differences  in  the  lactic  acid  content  of  blood  during  rest  or  exercise 
were  observed  at  2400  metres  as  compared  with  low  altitudes.  At 
2400  metres,  even  for  vigorous  muscular  work,  the  oxygen  supply 
of  the  body  is  adequate.  G.  W.  It. 

Nature  and  Variations  of  the  Aldehyde  contained  in  the 
Blood.  Pw.  Fabre  ( Compt .  rend.,  1925,  180,  83 — 85). — Experi¬ 
ments  showing  the  presence  of  aldehydes  in  the  blood  have  usually 
been  carried  out  on  blood  distillates, and  the  aldehydes  may  have  been 
formed  during  the  heating.  The  following  experiment  shows  that 
they  are  present  in  the  original  blood.  After  removal  of  protein 
by  means  of  sodium  tungstate  and  sulphuric  acid,  the  clear  filtrate 
from  2  litres  of  blood  is  kept  under  a  bell  jar  in  the  presence  of 
Nesslers  reagent.  The  latter  rapidly  becomes  cloudy  and  a  pre¬ 
cipitate  due  to  volatile  ketones  is  formed  (cf.  Bougault  and  Gros, 
A.,  1922,  ii,  666) ;  this  is  dissolved  by  addition  of  hydrochloric  acid, 
the  residual  cloudiness  being  due  to  a  mercury  compound  of  volatile 
acetaldehyde.  Determinations  of  acetaldehyde  by  the  method  of 
Bougault  and  Gros  on  human  and  animal  blood  show  values  of 
0-32  to  0-81  mg.  per  litre  of  blood.  The  blood  of  a  dog  contained  032 
mg.  of  acetaldehyde ;  after  depancreatisation  this  value  rose  to 
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5-02  mg.,  and  fell  almost  to  zero  after  the  animal  had  received 
insulin.  A.  C. 

Ionic  Reaction  of  the  Blood  of  certain  Invertebrates. 

M.  Duval  (Compt.  rend.,  1924,  179,  1629 — 1631). — The  pa  values 
of  the  blood  of  various  invertebrates  have  been  determined  electro- 
metrically  (Hasselbach  electrode)  and  colorimetrically.  The  blood 
of  the  crustaceans  had  only  a  faint  blue  tint  which  did  not  hinder 
the  colorimetric  measurements ;  the  blood  of  the  crustaceans 
and  molluscs  studied  has  pa  about  7-7  and  is  more  alkaline  than  that 
of  the  mammals  (about  7-4).  The  internal  fluid  of  sea  animals  is 
less  alkaline  than  the  surrounding  sea- water  (pK  8-15),  and  never 
exceeds  ^t>H  7-8  ;  that  of  the  echinoderms  and  worms  is  less  alkaline 
than  that  of  the  crustaceans  and  molluscs,  the  blood  reaction  of 
which  appears  to  be  independent  of  the  nature  of  the  exterior 
medium.  The  crayfish,  the  marine  crustaceans,  and  the  edible  snail 
have  the  same  blood  alkalinity  (pa  7-7 — 7-8).  The  blood  reaction 
of  the  edible  snail  was  found  to  be  the  same  during  hibernation  as  in 
activity  as  stated  by  Damboviceanu  (Compt.  rend.  Soc.  Biol.,  1923, 
89,  261).  A.  C. 

Determination  of  Small  Amounts  of  Glycogen  in  Solution. 

S.  E.  de  Jongh  and  J.  Planelles  ( Biochem .  Z.,  1924,  154,  167 — 
170). — A  micro -determination  of  glycogen  in  solution  by  adding  an 
equal  volume  of  alcohol,  shaking  with  ether,  and  comparing  the 
turbidity  of  the  aqueous  layer  with  that  of  a  standard,  is  described. 
The  method  is  applied  to  protein-free  blood  filtrates.  The  limiting 
concentration  is  1/128,000.  P.  W.  C. 

Calcium  Content  of  Bile.  J.  Dittrich  ( Z .  ges.  exp.  Med,, 
1924,  41,  355—357;  from  Chem.  Zentr.,  1924,  ii,  489).— The 
calcium  content  of  the  bile  of  normal  rabbits  shows  great  variations 
amongst  individuals.  After  intravenous  injection  of  30  c.c.  of  1*3% 
calcium  chloride  solution  the  concentration  of  calcium  is  increased 
by  100%,  although  the  total  amount  secreted  in  a  given  time  is 
definitely  lowered.  If  a  cholagogue  is  administered  simultaneously 
there  is  a  fourfold  increase  in  the  amount  of  calcium  excreted, 
whilst  the  concentration  is  nearly  doubled.  Intravenous  injection 
of  lecithin  is  without  effect.  Bile  has  only  a  slight  solvent  action 
on  calcium  carbonate.  G.  W.  R. 

Total  Bile.  VII.  Calcium  Content.  D.  R.  Drury  ( J . 
Exp.  Med.,  1924,  40,  797 — 815). — The  calcium  content  of  the  bile 
of  dogs  is  constant  unless  the  secretory  output  fluctuates  widely. 
During  fasting,  however,  the  content  is  markedly  increased,  whereas 
a  large  amount  of  bile  is  accompanied  by  relatively  large  amounts 
of  calcium.  Intravenous  or  oral  administration  of  calcium  does  not 
affect  the  biliary  output  of  calcium.  “  White  bile  ”  contains  but 
little  calcium.  The  greater  portion  of  the  bile  calcium  is  evidently 
secreted  by  the  liyer  itself.  Chemical  Abstracts. 

Iodine  Content  of  Goat's  Thyroid.  R.  Arnold  and  E. 

Gley  (J.  Physiol.  Pathol,  gen.,  1923,  21,  498 — 504;  from  Chem. 
Zentr.,  1924,  ii,  483 — 484). — From  1-93  to  8-06  mg.  of  iodine  (average 
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6-35  mg.)  per  gram  of  dry  tissue  are  found.  There  are  appreciable 
differences  between  the  two  lobes.  No  correlation  is  found  between 
the  iodine  content  and  the  weight  of  the  gland.  G.  W.  R. 

Protein  in  Exhumed  Bone  Tissue  and  its  Antigenic  Pro¬ 
perties.  M.  Kernbach  ( Compt .  rend.  Soc.  Biol.,  1924,  90,  1075 — 
1077 ;  from  Chem.  Zentr.,  1924,  ii,  484). — In  bones  of  men  and  horses 
exhumed  after  many  years  a  protein  was  found  having  the  anti¬ 
genic  properties  of  the  ossein  of  fresh  bones.  G.  W.  R. 

Hsemoleucolysin  of  the  Pancreas  and  its  Relation  to 
Delezenne  and  Fourneau’s  Lysocithin.  S.  Belfanti  ( Biochem . 
Z.,  1924,  154,  148 — 166). — During  insulin  extraction,  a  very  toxic 
acid  fraction  is  obtained,  soluble  in  95%  alcohol,  insoluble  in  water, 
called  “  substance  Y”  (Rend.  1st.  Bomb.  Sci.  Lett.,  1924,  57).  This 
is  divided  by  ether-precipitation  of  the  alcoholic  solution  into  a  very 
toxic,  ether-soluble  substance  and  an  alkaline  portion  soluble  in 
water  and  insoluble  in  ether,  chloroform,  or  acetone.  The  latter 
(hsemoleucolysin)  gives  neither  Millon  nor  biuret  tests  but  contains 
a  higher  percentage  of  nitrogen  and  phosphorus  than  “  substance  Y  ” 
and  has  a  powerful  destructive  action  on  both  red  and  white  cor¬ 
puscles.  By  chemical  and  biological  tests  this  substance  is  shown 
to  be  similar  in  many  respects  to  lysocithin  prepared  by  the  action 
or  cobra  venom  on  lecithin  (A.,  1913,  i,  141 ;  1914,  i,  781).  The 
haemolytic  action  in  the  body  is  supposed  to  be  restrained  by  form¬ 
ation  of  inactive  compounds  with  substances  of  the  serum,  the 
latter  lowering  or  preventing  haemolytic  action.  P.  W.  C. 

Water-Salt  Content  of  the  Human  Organism  in  Relation 
to  the  Acid-Base  Economy.  II.  Physiological  Ionic  Equi¬ 
librium  and  Mineral  Metabolism.  C.  Oehme  [with  H.  Paal] 
(Arch.  exp.  Path.  Pharm.,  1924,  104,  115 — 147). — A  study  has  been 
made  of  the  effect  on  the  retention  of  ions  and  water  of  the  addition 
of  hydrochloric  acid,  sodium  hydrogen  carbonate  and  other  salts 
to  diets  identical  as  regards  their  content  in  fat,  water,  and  chlorides 
but  differing  in  other  respects.  E.  S. 

Unusual  Type  of  Fatty  Compound  in  a  Product  of  Animal 
Origin.  S.  Kon  and  C.  Funk. — (See  i,  230.) 

Effect  of  Hydrogen-ion  Concentration  on  the  Precipitation 
of  Colloidal  Benzoin  and  Gold  Solutions  by  Cerebrospinal 
Fluid.  I.  W.  Shaffer  (J.  Lab.  Clin.  Med.,  1924,  9,  757 — 765). — - 
The  curves  obtained  indicate  that  there  are  two  substances  in  the 
fluid  which  cause  the  precipitation  of  colloidal  solutions,  “A  ” 
acting  as  a  precipitant  when  pK  <4-8  (benzoin)  or  6-9  (gold),  and 
“  B  ”  having  much  higher  optimal  pn  precipitation  values. 

Chemical  Abstracts. 

Uric  Acid  Content  of  Cerebrospinal  Fluid.  A.  Bernhard  ( J. 
Lab.  Clin.  Med.,  1924,  9,  753 — 757). — The  uric  acid  content  of  the 
spinal  fluid  of  children  is  higher  than  of  adults.  In  seven  infectious 
diseases  the  uric  acid  was  greatly  increased  whilst  the  sugar  was 
decreased.  Chemical  Abstracts. 
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Wool-fat.  VIII.  Instability  of  Wool-fat.  I.  Lifschutz  (Z. 
physiol.  Chem.,  1924,  141,  146 — 152). — Wool  on  the  surface  of  the 
sheep’s  fleece  contains  less  “  fat  ”  than  that  near  the  roots,  and  the 
composition  of  the  fat  varies.  Thus,  the  fat  from  the  surface  wool 
contains  a  much  larger  proportion  of  fatty  acids  and  soaps ;  it  also 
contains  oxycholesterol  in  place  of  the  isocholesterol  present  in  the 
fat  near  the  roots.  These  changes  are  apparently  brought  about 
by  hydrolysis  and  oxidation  under  the  influence  of  moisture,  air,  and 
light.  E.  S. 

Petroniyzon  fluviatilis  L.  I.  Detection  of  Adenine, 
Xanthine,  Methylguanidine,  Leucine,  Tyrosine,  Fatty  Acids 
of  the  CnH^Og  Series,  and  Lactic  Acid.  II.  Detection  of 
Neosine,  the  Chief  Extractive  of  Petromyzon,  and  of  Betaine, 
Choline,  and  Crangitine.  0.  Floss  ner  and  F.  Kutscher  (Z. 
Biol.,  1924,  82,  302 — 305,  305 — 309). — In  addition  to  the  sub¬ 
stances  mentioned  in  the  title,  traces  of  histidine  were  detected  in  a 
hot  phenol-water  extract  of  raw  tissue.  The  substances  Avere 
isolated  as  chloroaurates  and  chloroplat mates.  O.  O. 

Skin  Secretion  of  Triton  tceniatus  (Small  Water  Newt). 

S.  Maki  (Arch.  exp.  Path.  Pharm.,  1924, 104, 100—114). — The  poison 
contained  in  the  secretion  from  the  skin  of  Triton  tceniatus  is  readily 
destroyed  by  heat  and  is  adsorbed  by  animal  charcoal.  It  possesses 
haemolytic  properties,  but  is  less  active  in  this  respect  than  the 
secretion  from  T.  cristatus.  Its  toxicity  is  greater  for  warm-  than 
for  cold-blooded  animals ;  no  action  on  bacteria,  yeast,  or  germin¬ 
ating  beans  could  be  detected.  The  action  of  the  secretion  on 
isolated  organs  has  been  investigated.  E.  S. 

Dependence  of  Diuresis  on  the  Salt  Content  and  Hydrogen- 
ion  Concentration  of  the  Water  Ingested.  E.  Starkenstein 
(Arch.  exp.  Path.  Pharm.,  1924,  104,  6 — 22). — The  diuretic  action 
of  mineral  waters  is  a  function  of  their  content  in  salts  and  carbon 
dioxide ;  the  latter  favours,  Avhilst  the  former  inhibit,  the  excretion 
of  the  water.  The  effect  of  the  carbon  dioxide  does  not  result  from 
an  increased  resorption,  but  is  due  to  the  increased  hydrogen-ion 
concentration  of  the  water.  E.  S. 

Excretion  of  Creatinine  and  Creatine  by  Sheep  in  Normal 
and  Fasting  Conditions.  A.  Palladia  (Pfliigers  Archiv,  1924, 
203,  93 — 99 ;  from  Chem.  Zentr.,  1924,  ii,  492). — The  creatinine  and 
creatine  metabolism  in  sheep,  and  apparently  in  ruminants  generally, 
is  similar  to  that  of  other  animals.  In  the  normal  urine,  creatinine 
alone  is  excreted,  and  its  excretion  is  unaltered  or  increased  in  the 
beginning  of  a  fasting  period,  when  creatine  also  appears  in  the  urine, 
and  persists  during  fasting  and  for  some  days  after  starvation  is 
ended.  G.  W.  R. 

Origin  of  Lactose  and  Lactosuria  in  Cows.  A.  Campijs 
(Nuovo  Ercolani,  1920,  25,  [12],  154—157,  161—170;  [13],  [14]).— 
The  maximum  urinary  lactose  of  pregnant  cows  occurs  at  calving. 
The  urinary  lactose  output  cannot  be  correlated  Avith  the  subsequent 
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milk  production,  although  when  suckling  is  suspended  after  calving 
the  amount  of  urinary  lactose  is  directly  proportional  to  the  yield 
of  milk.  Chemical  Abstracts. 

Nitrogen  Distribution  in  the  Hydroxyproteic  Acid  Fraction 
of  Urine.  L.  Brings  ( Biochem .  Z.,  1924,  154,  35 — 42). — A 
large  part  of  the  nitrogen  of  these  acids  is  polypeptide  in  character, 
whilst  another  portion  can  be  obtained  as  ammonia  by  hydrolysis 
with  barium  hydroxide  and  acids  (cf.  A.,  1922,  i,  692;  1923,  i,  511, 
617,  etc.).  P.  W.  C. 

Precipitin  Reaction  of  Bence-Jones’  Protein.  L.  Hektoen 
and  W.  H.  Welker  ( J .  Infect.  Dis.,  1924,  34,  440 — 446). — Bence- 
Jones’  protein  was  prepared  from  the  urine  of  a  myeloma  patient 
by  precipitation  with  ammonium  sulphate,  followed  by  crystallisa¬ 
tion  by  Hofmeister’s  method.  Precipitin  tests  indicate  that  the 
protein  is  distinct  from  normal  blood  protein,  and  immunological 
varieties  may  depend  on  recognisable  chemical  differences  (cf.  Krauss, 
Deut.  Arch.  klin.  Med.,  1921, 137,  257).  Chemical  Abstracts. 

Detection  of  Nitroaminophenols  in  Urine.  L.  Desvergnes 
(J.  Pharm.  Chirn.,  1925,  [viii],  1,  56 — 59). — Since  iodides  and  iodised 
peptones  mask  the  colour  produced  by  traces  of  nitroaminophenols 
in  the  ether  layer  in  the  Derrien  azo  reaction,  it  is  necessary  to  remove 
them  by  preliminary  treatment  with  chloroform.  D.  G.  H. 

Urochromogen.  W.  0.  Moor  {Biochem.  Z.,  1924, 154,  486). — 
The  tungstic  acid  and  Prussian  blue  reactions  given  by  urine  {ibid., 
1924,  153,  19)  are  not  due  solely,  nor  even  to  a  large  extent,  to 
uric  acid.  H.  D.  K. 

Fluorescent  Oxidation  Products  of  Bilirubin  and  their 
Importance  as  Sources  of  Error  in  the  Routine  Detection 
of  Urobilin.  A.  Adler  {Biochem.  Z.,  1924,  154,  125 — 126). — 
Reply  to  Barrenscheen  and  Weltmann  (this  vol.,  i,  187).  P.  W.  C. 

Lactic  Acid  in  Arthritis  and  Rheumatoid  Conditions. 

F.  A.  Cajori,  C.  Y.  Crouter,  and  R.  Pemberton  {Arch.  Intern. 
Med.,  1924,  34,  566 — 572). — Concentrations  of  lactic  acid  were  : 
blood,  11 — 30  mg.  per  100  c.c. ;  urine,  8 — 31  mg.;  perspiration, 
104 — 458  mg.  These  are  normal  values.  Chemical  Abstracts. 

Biochemistry  of  Cancer  Formation.  R.  Bierich  and  A. 
Rosenbohm  {Biochem.  Z.,  1924,  152,  193 — 202). — A  study  of  the 
chemical  mechanism  underlying  the  spread  of  cancer,  induced  in 
epithelial  tissue  by  tar,  into  the  underlying  connective-tissue.  The 
general  conclusions  are  that  the  cancer  cells  in  the  epithelium,  by 
degradation  of  carbohydrates,  produce  lactic  acid  which  diffuses 
into  the  connective-tissue  below,  where  it  alters  the  protein  of  the 
collagen  fibres  into  a  gelatin-like  substance  which  promotes  the 
further  growth  of  the  cancer  cells.  J.  P. 

Mineral  Metabolism  in  Diabetics.  II.  Disturbances  in 
Intermediate  Calcium  and  Chloride  Metabolism.  R.  Meyer- 
Bisch  and  F.  Gunther  {Biochem.  Z.,  1924,  152,  286 — 301). — Oral 
administration  of  100  g.  of  kevulose  to  fifteen  cases  of  diabetes 
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produced  a  temporary  increase  in  blood  calcium  in  nine  cases,  a 
fall  in  four  cases,  whilst  two  cases  showed  no  alteration.  In 
similar  experiments,  dextrose  produced  no  alterations.  The  former 
results  are  independent  of  the  degree  of  acidosis,  whilst  in  normal 
subjects  neither  laevulose  nor  dextrose  produced  any  change  in  the 
blood  calcium.  A  diminution  in  the  chlorides  of  blood  and  urine 
and  a  decrease  in  the  water  content  of  the  former  is  observed  in 
moderately  severe  cases  of  diabetes  before  there  is  any  likelihood 
of  coma.  J.  P. 

Echinococcal  Fluid.  II.  0.  Flossner  (Z.  Biol.,  1924,  82, 
297 — 301). — The  fluid  from  echinococcal  cysts  of  swine  and  cattle 
contains  sodium,  potassium,  ammonium,  calcium,  and  magnesium 
as  chlorides,  carbonates,  sulphates,  and  phosphates.  Glycogen 
is  the  only  carbohydrate  found  and  creatinine  is  not  a  constant 
constituent,  whilst  there  is  no  protein  nor  polypeptide.  Succinic, 
w- valeric,  propionic,  and  acetic  acids  are  present.  Glucosamine 
was  isolated  from  the  walls  of  the  cysts.  0.  0. 

Occurrence  of  Iodine  in  Nature.  II.  Determination  of 
Minute  Quantities  of  Iodine.  T.  von  Fellenberg  ( Biochem . 
Z.,  1924,  152,  116 — 127). — The  method  already  described  (ibid., 
1923,  139,  391)  has  been  improved  and  its  application  to  water, 
sodium  chloride  containing  traces  of  iodine,  earths,  minerals,  plant 
and  animal  matter  including  the  thyroid  gland  and  urine  is  described 
(cf.  also  McClendon,  A.,  1924,  ii,  624).  J.  P. 

Occurrence  of  Iodine  in  Nature.  VI.  Relation  between 
the  Incidence  of  Goitre  and  the  Iodine  Content  of  the 
Environment.  T.  von  Fellenberg  ( Biochem .  Z.,  1924,  152, 
141 — 152). — From  a  comparison  of  the  iodine  content  of  the  air, 
water,  mineral  matter,  foodstuffs,  etc.,  of  the  surroundings  of  villages 
with  variable  incidences  of  goitre,  it  is  found  that  the  latter  is 
highest  where  iodine  is  lowest  and  vice  versa.  J.  P. 

Determination  of  Phenolsulphonephthalein  in  the  Urine 
of  Jaundice.  H.  A.  Abramson  (Arch.  Intern.  Med.,  1924,  34, 
714 — 720). — Excess  of  saturated  barium  hydroxide  solution  is 
added  to  one  half  of  the  sample  and,  after  dilution,  the  colour  is 
compared  with  a  standard.  If  the  result  is  low,  the  determination 
is  repeated  on  the  remainder  after  the  addition  of  a  known  quantity. 
In  this  way,  the  proportion  absorbed  is  determined,  and  a  suitable 
correction  applied  to  the  first  result.  Chemical  Abstracts. 

Analyses  of  Gases  in  Cystic  Intestinal  Pneumatosis.  J. 

Pascual  (Anal.  Fis.  Quim.,  1924,  22,  506 — 508). — Analyses  of  the 
gases  in  the  cysts  gave  the  following  figures  :  carbon  dioxide  0*6 — 
5-6%;  oxygen  0-0 — 10-4%  ;  nitrogen  78-9 — 89-0%.  In  one  case, 
14-6%  of  hydrogen  was  found.  G.  W.  It. 

Influence  of  Polyneuritis  on  the  Creatine  Content  of  the 
Muscle.  A.  Kudrjawzewa  (Z.  physiol.  Chem.,  1924,  141,  105 — 
109). — The  creatine  content  of  the  breast  muscle  of  pigeons 
increases  during  polyneuritis,  thus  indicating  a  disturbance  in  the 
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creatine  metabolism.  The  normal  creatine  content  of  the  muscle 
varies  between  0441  and  0464%.  E.  S. 

Fluctuations  of  the  Iron  in  the  Blood  during  the  course  of 
Experimental  Scurvy.  G.  Mourignand,  A.  Leulier,  and 
P.  Michel  ( Compt .  rend.,  1925,  180,  86 — 88). — With  the  object  of 
investigating  the  cause  of  the  ansemia  which  accompanies  scurvy, 
analyses  of  the  blood  of  some  50  animals  (in  three  series)  subjected 
to  a  regime  producing  scurvy,  have  been  made.  One  kg.  of  the  blood 
of  the  control  animals  contained  water  819  g.,  ash  8-12  g.,  iron  0-53  g. 
Analyses  (water  and  ash)  of  the  blood  of  the  scorbutic  animals  gave 
results  so  similar  that  no  conclusions  could  be  drawn.  The  amount 
of  iron  showed  no  change  up  to  the  24th  day,  after  which  it  began  to 
fall.  In  series  I,  the  amount  on  the  31st  day  was  0-27  and  0*21 ; 
series  II,  27th  day,  0-39,  33rd  day,  0-31 ;  series  III,  25th  day, 
0*44  g.  In  the  last  two  series,  ceasing  to  impose  the  scurvy  regime 
on  the  survivors  led  to  the  iron  content  becoming  normal  after  5 — 7 
days.  The  amount  of  iron  was  observed  to  rise  and  fall  with  the 
hsematological  curve.  A.  C. 

Biochemistry  of  Experimental  Scurvy.  I.  A.  Palladin. 
II.  A.  Palladin  and  A.  Kudrjowzeef  ( Wratschebnoje  Djelo, 

1923,  6,  24 — 26,  63 — 68;  from  Chem.  Zentr.,  1924,  ii,  1223). — 
I.  Experimental  scurvy  in  guinea-pigs  is  accompanied  by  disturb¬ 
ances  in  carbohydrate  metabolism.  An  initial  hyperglycsemia  is 
succeeded  by  hypoglycemia.  The  glycogen  content  of  the  liver 
falls  throughout. 

II.  Scurvy  induced  in  guinea-pigs  by  exclusion  of  vitamin-0 
from  the  diet  is  accompanied  by  disturbance  of  the  nitrogen  meta¬ 
bolism  generally  and  of  the  creatine  metabolism  in  particular.  The 
creatine  in  the  muscle  increases  from  0-369  to  0-508%.  It  also 
appears  in  the  urine  in  increasing  amounts  and  the  excretion  of 
ammonia  also  rises.  G.  W.  R. 

Etiology  of  Tetany  in  Children.  G.  H.  Anderson  and 
S.  Graham  (Quart.  J.  Med.,  1924,  18,  92 — 96). — Although  active 
tetany  is  accompanied  by  a  decreased  amount  of  calcium  in  the 
serum,  there  is  no  proportionality.  Acidosis  leads  to  disappearance 
of  the  signs  of  tetany,  irrespective  of  a  rise  in  the  calcium  content  of 
the  serum.  Chemical  Abstracts. 

Tuberculosis  and  Calcification  of  Prostate.  D.  W.  Mac¬ 
kenzie  and  M.  I.  Seng  [with  A.  B.  Macallum]  (Can.  Med.  Assoc.  J., 

1924,  14,  912 — 914). — The  calculus  contained  30-39%  Ca3(P04)2, 
20-48%  Mg3(P04)2,  2-10%  Na3P04,  0-35%  K3P04,  and  46-69% 
(central  part)  of  protein,  nucleoprotein,  and  phospholipoids. 

Chemical  Abstracts. 

Synthesis  of  Salicyluric  Acid  in  Diseased  Conditions. 

A.  Baldoni  (Biochem.  terap.  sperim.,  1923,  10,  335 — 349;  from 
Chem.  Zentr.,  1924,  ii,  493). — Salicylic  acid  and  salicylates  are 
excreted  by  man  partly  unaltered  and  partly  as  salicyluric  acid. 
In  grave  diseases  of  the  liver,  the  synthesis  of  the  latter  compound 
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is  decreased,  whilst  in  kidney  diseases  it  is  unaltered  or  even  increased 
in  amount.  G.  W.  R. 

Extraction  of  Proteins.  G.  Piness,  H.  Miller,  and  G.  A. 
Alles  («/.  Amer.  Med.  Assoc.,  1924,  83,  608 — 611). — In  an  investig¬ 
ation  of  methods  of  extracting  substances  responsible  for  allergic 
skin  reactions,  sodium  chloride  solution  (up  to  10%)  was  the  best 
extractive  for  natural  proteins  without  denaturation,  and  also  for 
skin -reacting  substances.  Alcohol  (95%)  is  a  solvent  for  the  latter, 
but  not  for  the  former.  Neither  the  total  nitrogen  content  nor  the 
“  protein  nitrogen  content  by  difference  ”  is  an  indication  of  the 
activity  of  a  solution.  Chemical  Abstracts. 

Physiology  of  the  Glands.  L.  Asher.  LXX.  Experi¬ 
mental  Hypoglycaemia  and  the  Carbohydrate  Metabolism 
of  the  Brain.  K.  Takahashi  ( Biochem .  Z.,  1924,  154,  444 — 
475). — Animals  were  made  hypoglycaemic  or  brought  into  a  condition 
of  carbohydrate  shortage  by  various  means,  viz.,  feeding  with 
peptone,  feeding  with  thyroid  extract,  injection  of  phloridzin, 
injection  of  insulin.  Using  a  modification  of  Meyerhof’s  technique, 
“  glycogen  ”  and  “  residual  ”  carbohydrate  were  determined  in 
muscle,  liver,  and  brain-tissue  in  experimental  and  in  control 
animals. 

Brain-tissue  contains  a  small  but  definite  quantity  of  both 
glycogen  and  other  carbohydrate.  Under  the  experimental  con¬ 
ditions  mentioned,  the  brain  retains  a  much  greater  proportion  of 
its  original  glycogen  and  “  residual  ”  carbohydrate  than  either 
muscle  or  liver.  Insulin  may  even  cause  an  increase  in  the  glycogen 
and  also  in  the  total  carbohydrate  present  in  the  brain,  whilst  in 
rabbits,  only  when  violent  convulsions  occur  does  the  total  carbo¬ 
hydrate  content  of  the  brain  diminish.  The  total  carbohydrate  in 
the  heart  rises  after  insulin  has  been  administered  to  rabbits. 
Piero  toxin,  which  in  rabbits  produces  convulsions  similar  to  those 
following  insulin  injection,  leads  to  a  marked  diminution  in  the 
total  carbohydrate  content  of  the  brain,  particularly  in  the  amount 
of  glycogen  present.  There  is  again  an  increase  in  the  carbohydrate 
of  the  heart.  There  seems  to  be  evidence  of  autonomous  control 
of  carbohydrate  metabolism  in  the  brain.  H.  D.  K. 

Effect  of  Carbohydrate  Metabolism  on  the  Synthesis  of 
Hippuric  Acid.  E.  Widmark  and  K.  Jensen-Carlen  ( Compt . 
rend.  Soc.  Biol.,  1924,  90,  1185 — 1186;  from  Chem.  Zentr.,  1924,  ii, 
493). — Exclusion  of  carbohydrates  from  the  food  of  men  results 
in  decreased  excretion  of  hippuric  acid.  Under  the  same  conditions 
ingested  benzoic  acid  is  excreted  for  the  most  part  unaltered.  The 
urine  of  diabetics  on  diets  poor  in  carbohydrate  is,  similarly,  rich 
in  benzoic  acid.  G.  W.  R. 

Metabolism  of  Mineral  Salts  in  the  Animal  Body.  I. 
Effect  of  Alkali  Metals  on  the  Growth  of  Animals.  R.  Sasaki 

(J.  Sci.  Agric.  Soc.  Japan,  1924,  No.  256,  133 — 150). — Young  albino 
rats  were  fed  with  (a)  a  “  perfect  ”  food  containing  0-354%  of  sodium 
and  0-545%  of  potassium,  ( b )  a  food  containing  0-126%  of  sodium 
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and  0*841%  of  potassium,  the  amounts  given  in  each  case  being 
1  g.  of  Na  -f-  K  per  kg.  body-weight.  Sodium  and  potassium  are 
absolutely  necessary  for  growth  but  neither  alone  is  sufficient. 
Satisfactory  growth  resulted  with  food  (a)  but  not  with  (6)  or  with 
foods  in  which  the  Na :  K  ratio  was  intermediate.  K.  K. 

Behaviour  of  Tribromoethyl  Alcohol  in  the  Animal  Body. 

C.  Endoh  ( Biochem .  Z.,  1924,  152,  276 — 280). — On  administering 
tribromoethyl  alcohol  to  rabbits  and  dogs  per  os,  tribromoethyl- 
glycuronic  acid,  C8H1107Br3,  hygroscopic,  snow-white  needles, 
m.  p.  145*5°,  [a]*?  —79*09°  (in  water),  is  recovered  from  the  urine. 

J.  P. 

Biological  Oxygen  Transport  by  Sulphydryl  Groups. 

R.  E.  Mark  (Biochem.  Z.,  1924,  154,  43—48). — The  claim  of  Szent- 
Gyorgyi  (A.,  1924,  i,  708)  that  thioglyeollic  acid  unites  with  oxygen 
giving  an  active  peroxide  which  can  oxidise  lactic  acid  cannot  be 
maintained.  This  view  has  been  independently  adopted  by  the 
original  author  (A.,  1924,  i,  1284).  P.  W.  C. 

Specific  Dynamic  Action  of  Foodstuffs.  III.  Relation 
between  Accessory  Food  Factors  and  Specific  Dynamic 
Action  of  Flesh.  K.  Miyazaki  and  J.  Abelin  (Biochem.  Z., 
1924,  152,  29 — 50). — Flesh  freed  from  vitamins  by  extraction  with 
water,  alcohol,  and  ether  has  a  lesser  specific  dynamic  action  than 
normal  raw  flesh  of  like  nitrogen  content.  Extraction  with  water 
alone  does  not  impair  the  specific  dynamic  action.  J.  P. 

Specific  Dynamic  Action  of  Foodstuffs.  IV.  Mechanism 
of  Specific  Dynamic  Action.  J.  Abelin  (Biochem.  Z.,  1924, 
154,  52 — 66). — Experiments  on  rats  indicate  that  the  sodium 
salts  of  nucleic  acid  have  no  specific  dynamic  action.  This  is  in 
agreement  with  the  work  of  Ringer  and  Rapport  (A.,  1924,  i,  450). 

P.  W.  C. 

Animal  Calorimetry.  V.  Specific  Dynamic  Action  of 
Fat.  J.  Melly  and  A.  von  Rotth  (Biochem.  Z.,  1924,  154,  127 — 
140). — The  effect  of  emulsions  of  olive  oil  and  lard  on  the  meta¬ 
bolism  of  starved  curarised  animals  is  investigated  by  means  of 
respiratory  data  (cf.  ibid.,  1924,  153,  285),  the  general  method  of 
Tangl  (A.,  1911,  ii,  748)  being  followed.  To  account  for  the  various 
results  it  is  suggested  that  in  the  fats  administered  are  two  principles, 
the  one  leading  to  diminution,  the  other  to  increase  of  energy 
exchanges ;  the  former  is  independent  of  the  quantity  of  fat  ingested 
and  has  an  immediate  effect,  whilst  the  latter  increases  in  action 
with  increased  fat  absorption  and  its  effect  lasts  for  a  long  time. 

P.  W.  C. 

Effect  of  Amino-acids  in  Producing  an  Increase  in  the 
Action  of  Adrenaline.  E.  Abderhalden  and  E.  Gellhorn 
(Pfiiiger’s  Archiv,  1924,  203,  42 — 56;  from  Chem.  Zentr.,  1924,  ii, 
497). — The  effect  of  adrenaline  on  striped  cardiac  muscle  and  on  the 
smooth  musculature  of  the  oesophagus  and  stomach  of  frogs  is 
increased  by  the  presence  of  d-  and  Z-alanine,  d-  and  Z-leucine,  d-  and 
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/-tyrosine  and  the  corresponding  3  :  5-di-iodotyrosine  compounds, 
/-histidine,  [3-alanine,  and  /-cystine.  No  difference  in  efEect  is 
observed  between  optical  isomerides.  Amino-acids  as  such  exert 
no  effect  on  the  automatic  contraction  of  these  muscles.  The 
lowering  of  temperature  in  mice  consequent  on  intraperitoneal 
injection  of  adrenaline  is  increased  by  addition  of  amino-acids. 
The  optical  isomerides  which  occur  naturally  are  particularly 
effective  in  this  respect.  G.  W.  R. 

Influence  of  Magnesium  on  Intraocular  Pressure.  T. 

Kaneko  ( Biochem .  Z.,  1924,  154,  67 — 76). — The  pressure-lowering 
effect  of  magnesium  in  the  anterior  chamber  of  the  eye  is  confirmed 
but  cannot  be  due  to  any  increase  in  alkalinity  since  the  latter 
increases  the  pressure.  Injection  of  magnesium  chloride  into  the 
eye  does  not  cause  a  lowering  of  pressure.  The  normal  magnesium 
content  of  the  dog’s  aqueous  humour  is  2  mg./lOO  c.c.  If  the 
magnesium  content  of  the  posterior  chamber  be  raised  to  3 — 4  mg./ 
100  c.c.  by  placing  magnesium  in  the  anterior  chamber  or  by 
subcutaneous  injection  of  magnesium  chloride,  pressure  lowering 
takes  place.  A  manometer  for  measuring  intraocular  pressure  is 
described.  P.  W.  C. 

Pharmacological  Action  of  Ethylene  Oxide.  R.  L.  Stehle, 
W.  Bourne,  and  E.  Lozinsky  (Arch.  exp.  Path.  Pharm.,  1924,  104, 
82 — 86). — The  toxic  properties  of  ethylene  oxide  (lethal  dose  for 
dogs,  0-5  c.c.  of  a  20%  solution  per  kg.)  render  this  substance 
unsuitable  as  an  anaesthetic.  E.  S. 

Correlation  of  some  Aromatic  Types  with  Physiological 
Action.  Local  Anaesthetics  containing  the  Furan,  Thiophen, 
and  Pyrrole  Nuclei.  H.  Gilman  and  R.  M.  Pickens  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  245 — 255). — Diethylaminoethyl  esters  and 
benzyl  esters  of  several  heterocyclic  carboxylic  acids  were  prepared 
and  the  anaesthetic  action,  relative  to  cocaine=10,  was  determined. 
The  values  obtained  were  “procaine,”  6 ;  diethylaminoethyl  benzoate, 
4 ;  diethylaminoethyl  furan-2-acrylate,  3 ;  diethylaminoethyl 
pyrrole-2-carboxylate,  2 ;  diethylaminoethyl  thiophen-2-carboxylate, 
1 ;  diethylaminoethyl  furan-2-carboxylate,  slight  action ;  and  diethyl¬ 
aminoethyl  acetate,  0.  Diethylaminoethyl  phenylpropiolate  has  a 
marked  irritant  action.  G.  S.  W. 

Trypanocidal  Action  and  Chemical  Constitution.  I. 
Arylamides  of  jp-Aminophenylarsinic  Acid.  H.  King  and 
W.  O.  Murch. — (See  i,  319.) 

Action  of  Potassium  Cyanide  and  Copper  on  the  Isolated 
Frog's  Heart.  Y.  Eujimaki  (Arch.  exp.  Path.  Pharm.,  1924, 
104,  73 — 81).' — Large  variations  have  been  found  in  the  sensitivity 
of  individual  hearts  towards  potassium  cyanide.  In  minute  con¬ 
centrations,  potassium  cyanide  diminishes  the  activity  of  the  heart 
by  exciting  the  vagus  end-plates;  larger  concentrations  have  an 
apparent  stimulating  action  which  is  considered  to  be  due  to  a 
removal  of  inhibitory  effects,  whilst  high  concentrations  produce 
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paralysis.  No  evidence  of  the  direct  action  of  the  cyanide  on  the 
heart  muscle  has  been  obtained. 

Copper  chloride  paralyses  all  functions  of  the  heart.  Its  action 
is  not  completely  reversible,  probably  because  the  metal  combines 
with  the  cell  proteins.  Adrenaline  increases  its  action  by  increasing 
the  permeability  of  the  cell.  E.  S. 

Resorption  of  Bismuth  in  Relation  to  Bismuth  Intoxication. 

G.  Fritz  ( Orvosi  Hetilap.,  1923,  67,  333 — 335;  from  Chem.  Zentr., 
1924,  ii,  495 — 496). — Dipotassium  bismuthotartrate  in  5%  solution 
(Richter’s  “  bismoluol  ”)  injected  intravenously  (0-01  g.  of  bismuth 
per  kg.  body-weight)  is  fatal  to  rabbits  (convulsions,  dyspnoea,  and 
cardiac  paralysis).  When  this  compound  is  administered  intra¬ 
muscularly,  suspended  in  olive  oil,  resorption  takes  place  rapidly, 
and  in  8  to  10  days  after  administration  of  0-05 — 0-1  g.  of  bismuth, 
the  urine  is  free  from  bismuth.  Resorption  is  slower  and  more 
irregular  from  a  paraffin  oil  suspension.  In  its  determination  in 
urine,  the  bismuth,  after  oxidation  with  potassium  chlorate  and 
hydrochloric  acid,  is  precipitated  as  sulphide,  and,  after  solution  of 
this  in  nitric  acid,  is  precipitated  and  weighed  as  oxalate  (dried  to 
constant  weight  at  60°).  G.  W.  R. 

Chlorohydrocarbons  as  Toxic  Agents.  J.  W.  Dougal 
( Pharm .  J.,  1925,  114,  134 — 138). — The  mechanism  of  the  toxic 
action  of  the  chlorohydrocarbons  is  discussed.  The  action  of 
tetrachloroethane  on  the  minnow  ( Leuciscus  phoxinus)  is  given  in 
detail.  The  penetration  of  the  tissue  by  the  toxic  agent  is  a  function 
of  its  physical  properties;  in  the  tissue,  hydrochloric  acid  is  pro¬ 
duced  and  this  may  act  in  a  variety  of  ways.  O.O. 

Influence  of  Acids  and  Alkalis  on  the  Action  of  some 
Convulsive  Poisons.  A.  Frohlich  and  A.  Sole  (Arch.  exp. 
Path.  Pharm.,  1924,  104,  32 — 55). — The  following  drugs  were 
examined  :  strychnine,  thebaine,  sodium  perchlorate,  sodium 
thiocyanate,  picrotoxin,  and  curare.  The  increased  reflex  irrit¬ 
ability  which  follows  the  administration  of  these  substances  is,  in 
general,  increased  by  the  simultaneous  or  subsequent  administration 
of  alkali  and  diminished  by  the  similar  administration  of  lactic  acid ; 
picrotoxin,  the  action  of  which  is  uninfluenced  by  alkali,  forms  an 
exception.  The  authors  consider  that  these  effects  are  due  to  the 
direct  action  of  the  alkali  or  acid  on  the  nerve-cells  or  fibres,  and 
reject  the  explanation  that  they  result  from  the  liberation  of  free 
base  from  its  salt,  or  its  removal  owing  to  salt  formation,  under  the 
influence  of  alkali  and  acid  respectively.  Acids  are  known  to  exert 
a  narcotic  action;  the  action  of  the  alkali  is  probably  due  to  the 
neutralisation  of  acid  produced  locally  in  the  nervous  tissue  and 
hence  to  a  removal  of  its  narcotic  effect.  E.  S. 

Determination  of  Free  Phenol  and  Cresol  in  Small  Amounts 
of  Blood  and  its  Prognostic  Significance  in  Cases  of  Poisoning. 

G.  Haas  and  E.  F.  Schlesinger  (Arch.  exp.  Path.  Pharm.,  1924, 
104,  56 — 72). — The  defibrinated  blood  or  serum,  made  faintly  acid 
with  acetic  acid,  is  distilled  before  and  after  addition  of  sulphuric 
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acid  in  amount  necessary  to  bring  the  final  concentration  to  2%. 
The  two  fractions  are  collected  separately  and  contain,  respectively, 
the  free  phenols  and  the  phenols  resulting  from  hydrolysis  of  con¬ 
jugated  phenols.  The  amount  in  each  fraction  is  determined 
colorimetrically  by  means  of  Millon’s  reagent  as  modified  by  Weiss. 
Using  this  method,  it  is  shown  that  the  commencement  of  toxic 
symptoms,  following  the  administration  of  phenol  to  dogs,  coincides 
with  the  appearance  of  free  phenol  in  the  blood.  With  non-toxic 
doses,  no  free  phenol  can  be  detected  in  the  blood.  E.  S. 

Effect  of  Hydrogen-ion  Concentration  on  the  Determination 
of  Diastatic  Power  by  the  Polarimetric  Method.  H.  C.  Gore 

{J.  Amer.  Chem.  Soc.,  1925,  47,  281 — 283). — The  diastatic  power  of 
malt,  calculated  from  polarimetric  measurements,  was  determined 
at  different  hydrogen-ion  concentrations.  The  results  give  a  smooth 
curve  showing  a  range  of  optimum  diastatic  power  between  pn  4-5 
and  5-5.  G.  S.  W. 

Antilipolytic  Effect  of  Iodine.  H.  Vollmer,  W.  Schmidt, 
and  J.  Serebrijski  ( Biochem .  Z.,  1924,  154,  476 — 482). — An 
alcoholic  solution  of  iodine,  added  in  small  quantities  to  reaction 
mixtures  of  tributyrin  and  serum,  or  tributyrin  and  tissue  extracts, 
in  presence  of  phosphate  buffer,  inhibits  the  activity  of  the  lipase. 
The  extent  of  this  inhibition  varies  with  the  amount  of  iodine  added 
in  such  a  way  as  to  indicate  an  adsorption  of  iodine  by  the  enzyme. 
The  effect  is  not  due  to  the  alcohol.  Ionised  iodine  (potassium  iodide) 
is  inactive.  H.  D.  K. 

Autolysis.  IV.  R.  Rona,  E.  Mislowitzer,  and  S.  Seiden- 
berg  {Biochem.  Z.,  1924,  154,  290 — 309). — After  autolysis  of  liver 
(guinea-pig’s)  for  several  days,  the  diminution  in  the  quantity  of 
higher  fatty  acid  present  is  small,  never  being  greater  than  20% 
of  the  amount  originally  present,  and  in  many  cases  there  appears 
to  be  no  change.  There  is  no  evidence  of  fat  being  synthesised 
from  carbohydrate  or  protein  during  autolysis. 

The  effect  is  described  of  several  substances  of  pharmacological 
importance  on  protein  autolysis  in  the  liver.  Sodium  salicylate 
facilitates  autolysis;  quinine  hydrochloride,  arsenic  trioxide,  and 
pentoxide  assist  autolysis  in  very  low,  but  hinder  it  in  higher  concen¬ 
trations.  Atoxyl  hinders  autolysis  in  all  concentrations.  H.  D.  K. 

Proteolytic  Enzymes  of  the  Liver.  C.  G.  Zachrisson 
{IJpsala  Idkareforenings  forhandl.,  1923,  28,  333 — 340;  from  Chem. 
Zentr.,  1924,  ii,  478). — The  aqueous  autolysate  from  liver  contains 
two  proteolytic  enzymes,  one  having  its  optimum  action  at  pa  4 — 5, 
probably  corresponding  with  the  p -protease  of  the  spleen,  and  the 
other  with  optimum  at  ps  7,  probably  corresponding  with  erepsin. 
No  analogue  to  a-protease  occurs.  G.  W.  R. 

Influence  of  some  Quinine  Preparations  on  the  Ferment¬ 
ation  Processes  of  the  Organism.  III.  Effect  of  some  Com¬ 
pounds  of  Quinine  and  Urea  on  a-Proteases.  I.  A.  Smoro- 
dincev  and  (Mlle.)  A.  N.  Adova  {J.  Russ.  Phys.  Chem.  Soc.,  1924, 
55,  19 — 38). — Quinine  hydrochloride  has  a  retarding  action  on  the 
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proteolytic  action  of  trypsin  on  casein,  0-009%  being  sufficient  to 
arrest  it  completely.  Urea  hydrochloride  in  small  amounts 
(1/160  to  1  /2480A7)  has  a  retarding  action,  whilst  at  high  concen¬ 
trations  (1/20  to  1  /80JV)  it  produces  a  marked  acceleration;  the 
sulphate  and  nitrate  behave  in  the  same  way,  whilst  the  free  base 
is  inert.  The  double  hydrochloride  of  quinine  and  urea  behaves 
like  a  mixture  of  the  two  components  :  it  shows  an  accelerating 
effect  in  N  to  1  /202V  solution,  although  less  pronounced  than  urea 
hydrochloride,  and  a  retarding  action  below  1 /3102V,  a  concen¬ 
tration  of  0-011%  being  sufficient  to  arrest  digestion.  Quinine 
sulphate  has  the  same  effect  as  the  hydrochloride,  the  anion  being, 
apparently,  inert ;  it  is  found,  however,  that  the  hydrochloride  has 
a  greater  effect  on  Kohler’s  preparation  of  trypsin  and  the  sulphate 
on  Riedl’s  preparation.  G.  A.  R.  K. 

Enzymic  Hydrolysis  of  Gentiacaulin.  Production  of  a 
Xyloglucose,  Primeverose.  M.  Bridel  ( Compt .  rend.,  1924, 
179,  780—782;  cf.  A.,  1913,  i,  1212;  1914,  i,  1203).— Gentiacaulin 
is  hydrolysed  by  an  enzyme  extracted  from  seeds  of  Rhamnus 
utilis,  L.  (cf.  Charaux,  A.,  1924,  i,  1272),  and  also  by  one  from 
Monotropa  hypopitys,  L.  The  products,  identical  in  both  cases, 
are  gentiacaulein  and  a  sugar  which  gives  similar  reactions  to  and 
is  considered  to  be  identical  with  primeverose  (Goris,  Mascre,  and 
Vischniac,  A.,  1913,  i,  576).  H.  J.  E. 

Gentiobiase.  P.  Karrer  and  M.  Statjb  ( Biochem .  Z.,  1924, 
152,  207 — 210). — Extracts  of  germinating  spinach  seeds,  oats, 
barley,  and  snails  contain  gentiobiase  in  amounts  proportional  to 
their  content  of  cellobiase  and  lichenase.  Gentiobiase  is  regarded 
as  being  a  constituent  enzyme  of  the  lichenase  system  having 
cellulose  as  a  substrate.  J.  P. 

Behaviour  of  Urease  towards  Alcohol.  L.  Rosenfeld 
( Biochem .  Z.,  1924,  154,  141 — 142). — Equally  buffered  urease 
solutions  containing  urea  and  60^  70,  and  80%  of  alcohol,  respectively, 
showed  ammonia  formation  but  in  decreasing  amount.  P.  W.  C. 

Combination  of  Auxoureases  with  the  Enzyme.  L.  Rosen¬ 
feld  ( Biochem .  Z.,  1924,  154,  143 — 147). — The  auxoureases, 
potassium  cyanide  and  glycine,  are  precipitated  by  a  cholesterol- 
urease  complex  (but  not  by  cholesterol  alone),  time  and  temperature 
a being  the  most  important  factors  regulating  the  amount  of  auxo-body 
precipitated.  P.  W.  C. 

Yeast  Enzymes.  C.  Neuberg  {Biochem.  Z.,  1924,  152,  203 — 
206). — A  convenient  lecture  demonstration  method  of  showing  the 
action  of  carboxylase  of  yeast  on  pyruvic  acid  is  described.  The 
loss  by  a  dried  yeast  preparation  of  sugar-fermenting  power  with 
retention  of  carboxylase  action  is  described.  No  evolution  of  heat 
was  detected  during  the  action  of  yeast  (juice)  carboxylase  on  pyruvic 
acid  (cf.  Neuberg  and  Rosenthal,  A.,  1914,  i,  636).  An  invertase 
solution  (from  autolysed  press  yeast)  retained  its  activity 
undiminished  after  12  years  from  the  date  of  its  preparation.  J.  P. 
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Kinetics  of  Zymase  Fermentation.  P.  B.  Jensen  ( Bio - 
chem.  Z.,  1924,  154,  235 — 262). — Experiments  of  earlier  workers 
have  been  repeated  and  extended,  and  the  influence  of  various 
factors  on  the  time  taken  for  the  carbon  dioxide  output  to  reach  a 
maximum  (“  activation  time  ”)  and  the  kinetics  of  the  decomposition 
of  sugar  in  presence  of  varied  concentrations  of  zymase,  co-enzyme, 
sugar,  phosphate,  hexose-phosphate,  and  acetaldehyde  have  been 
especially  studied.  The  following  rules  apply  to  these  factors  : 
{1)  in  presence  of  small  quantities  of  any  one  factor  the  velocity 
of  fermentation  (carbon  dioxide  evolution)  is  roughly  proportional 
to  the  concentration  of  that  factor ;  (2)  when  the  limiting  factor  is 
present  in  greater  amounts  the  velocity  of  fermentation  ceases  to  be 
proportional  to  the  concentration  of  that  factor ;  (3)  the  velocity 
of  fermentation  in  presence  of  a  definite  quantity  of  all  these  factors 
is  limited  by  the  amount  of  the  component  or  components  present 
in  relatively  smallest  quantity,  two  or  more  components  being 
able  to  act  simultaneously  as  limiting  factors.  H.  D.  K. 

Influence  of  Acidity  on  the  Action  of  Yeast  Extracts  on 
Concentrated  Solutions  of  Dextrose.  R.  Kuhn  and  G.  E. 
von  Grundherr. — (See  i,  203.) 

Fermentation  of  Dihydroxyacetone.  C.  Neuberg  and  A. 
Gottschalk  {Biochem.  Z.,  1924,  154,  487 — 491). — With  the  excep¬ 
tion  of  one  strain,  a  Rotterdam  bottom  yeast,  no  yeast  will  ferment 
dihydroxyacetone  at  a  rate  which  even  remotely  approaches  the 
rate  of  fermentation  of  a  dextrose  solution,  either  when  the  triose 
is  alone  or  when  it  is  accompanied  by  sugar.  The  presence  of  the 
triose  does  not,  however,  interfere  with  the  fermentation  of  the 
hexose.  H.  D.  K. 

Reduction  of  aa-Dichloroacetone  by  Yeast.  H.  K.  Sen 

(J.  Indian  Ghent.  Soc.,  1924,  1,  1 — 8). — Yeast  reduces  aa-di- 
chloroacetone  to  Z-aa-dichloroisopropyl  alcohol,  b.  p.  146 — -148°, 
d  1*33,  [a]D  -9°  { urethane ,  CHCl2-CHMe-0-C0-NH2,  m.  p.  61—63°, 
aD  — 2-226°  for  c=16-7  in  ethyl  alcohol).  The  alcohol  and  its 
urethane  both  have  marked  soporific  properties.  Monochloroacetone 
is  not  easily  reduced  as  it  tends  to  inhibit  fermentation.  G.  M.  B. 

Fermentation  of  Oxalacetic  Acid.  C.  Neuberg  and  G.  Gorr 
{Biochem.  Z.,  1924, 154,  495 — 502). — The  fermentation  of  oxalacetic 
acid  by  yeast  has  yielded  acetoin  (acetylmethylcarbinol)  isolated 
as  its  p-nitrophenylhydrazone  (m.  p.  304°).  Malic  acid  and 
ap -butylene  glycol  were  also  isolated  and  identified  from  the 
products  of  fermentation.  The  yield  of  acetoin  was  15%. 

H.  D.  K. 

Esterification  of  Phosphoric  Acid  by  Yeast.  A.  Gott¬ 
schalk  and  C.  Neuberg  {Biochem.  Z.y  1924,  154,  492 — 494). — 
Acetone  yeast  prepared  from  top  yeast,  which  normally,  in  presence 
of  dextrose  and  phosphate,  does  not  produce  any  appreciable  esterifi¬ 
cation,  can  be  made  to  do  so  to  the  extent  of  100%,  if  co-enzyme 
from  bottom  yeast  be  added.  Addition  of  co-enzyme  prepared  from 
rabbit  muscle  causes  a  50  to  60%  esterification.  H.  D.  K. 
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Zymocasein  from  Yeast.  H.  Luers  and  G.  Nowak  (Bio- 
chem.  Z.,  1924,  154,  310 — 320). — The  chemical  constitution  of  the 
phosphoprotein  previously  isolated  from  yeast  by  Thomas  and  by 
Fodor  has  been  investigated.  Prepared  in  quantity  from  bottom 
yeast,  the  zymocasein  is  hydrolysed  by  hydrochloric  acid,  and  the 
amino-acids  are  fractionated  by  a  modification  of  Dakin’s  butyl 
alcohol  technique.  Tryptophan  is  determined  separately  after 
digestion  of  the  protein  with  trypsin;  histidine,  arginine,  and 
lysine  are  determined  by  Kossel  and  Kutscher’s  method.  Zymo¬ 
casein  contains  glycine,  7*4%;  alanine,  1*7%;  leucine,  3*2% ; 
phenylalanine,  0-9%;  tyrosine,  2*4%;  proline,  4*2%;  arginine, 
8-4%;  cystine,  0-74%;  histidine,  3*5% ;  lysine,  1 1*5% ;  glutamic 
acid,  19-5%;  tryptophan,  1-5%;  and  also  contains  aspartic  acid 
and  0*6%  of  purine  bases.  Zymocasein  is  undoubtedly  a  member  of 
the  phosphoprotein  group.  It  is  a  characteristic  product  of  the 
synthetic  activity  of  yeast.  H.  D.  K. 

New  Sulphur-containing  Constituent  of  Yeast.  U.  Suzuki, 
S.  Odake,  and  T.  Mori  ( Biochem .  Z.,  1924,  154,  278 — 289). — From 
an  alcoholic  extract  of  several  thousand  kg.  of  yeast,  400  g.  of  a  new 
base,  CnHjgOgNrS,  m.  p.  208°,  have  been  isolated.  It  is  easily 
hydrolysed  by  dilute  acids  into  adenine  and  a  methylthiolpentose 
(phenylosazone,  m.  p.  158 — 159°).  The  sulphur  is  not  liberated  as 
hydrogen  sulphide  by  heating  with  dilute  acids  or  alkalis,  but  on 
treatment  with  zinc  and  hydrochloric  acid  a  strongly  smelling 
substance  (a  mercaptan  or  dimethyl  sulphide)  is  liberated.  The 
base  is  probably  an  adenylmethylthiolpentose, 

N.C(NH2)*C*N  -n  ~  CH-CH(OH)*CH(OH)*CH-CH2*SMe. 

CH.*N - C-N^011  1 - 0 - -J 

H.  D.  K. 

Electrode  for  the  Determination  of  pa  in  Solid  Media. 

W.  Radsimowska  ( Biochem .  Z.,  1924, 154,  49 — 51). — An  adaptation 
of  Lehmann’s  micro-electrode  (A.,  1923,  ii,  608)  is  described,  suitable 
for  the  determination  of  pn  in  solid  media.  P.  W.  C. 

Constancy  of  the  Hydrogen-ion  Concentration  of  Living 
Bacteria.  M.  Balint  (Biochem.  Z.,  1924,  152,  92 — 93). — In  a 
culture  of  staphylococci  kept  for  5  weeks  in  a  medium  with  p^  3*5 
the  individual  bacteria  retained  their  normal  pK  of  between  7  and  8. 

J.  P. 

Role  of  Carbon  Dioxide  in  Bacterial  Cultures.  S.  Siera- 
kovski  and  R.  Zajdel  (Biochem.  Z.,  1924,  152,  111 — 115). — Her¬ 
metically  sealed  cultures  of  Bacillus  coli,  irrespective  of  their  original 
Px,  ultimately  approximate  to  pH  6-8.  In  such  sealed  cultures, 
the  rate  of  alteration  of  the  hydrogen-ion  concentration  is  a  measure 
of  the  vitality  of  the  bacteria.  All  other  types  of  bacteria  investig¬ 
ated  (dysentery,  typhus,  paratyphus,  cholera,  diphtheria,  proteus, 
and  Staphylococcus)  behave  in  a  similar  way,  and  the  results  are 
ascribed  to  the  retention  in  the  culture  of  the  carbon  dioxide  formed 
by  the  bacteria.  J.  P. 
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Action  of  Distilled  Water  and  Physiological  Salt  Solution 
on  the  Vitality  of  Bacteria.  L.  Panisset,  J.  Verge,  and  V. 
Carneiro  (Ann.  Inst.  Pasteur,  1925,  39,  80 — 85). — Experiments  on 
the  period  of  survival  of  bacteria  inoculated  into  distilled  water  or 
physiological  (0*8%)  salt  solution  confirm,  in  general,  the  conclusions 
of  previous  investigators  that  these  substances  have  a  toxic  action 
towards  the  organisms.  The  intensity  of  the  action  varies  with  each 
species  of  organism ;  it  is  generally  less  marked  with  distilled  water 
than  with  salt  solution;  organisms  reinoculated  into  a  nutrient 
medium  after  passage  through  salt  solution  show  a  delay  in  resump¬ 
tion  of  normal  growth  which  may  be  as  much  as  72  hours.  C.  R.  H. 

Chemical  Mechanism  of  Bacterial  Behaviour.  I.  Factors 
Controlling  the  Gram  Reaction.  II.  Theory  of  the  Gram 
Reaction.  III.  Bacteriostasis.  E.  W.  Stearn  and  A.  E. 
Stearn  (J.  Bact.,  1924,  9,  463^77,  479—489,  491— 509).— I. 
Reversal  of  normal  behaviour  towards  the  Gram  stain  may  be 
effected  by  increasing  acidity  or  alkalinity. 

II.  The  mordant  in  the  Gram  stain  slightly  increases  the  hydrogen- 
ion  concentration  by  slight  oxidation  of  the  phosphatides ;  mild 
oxidation  increases  the  affinity  for  basic  dyes. 

III.  Bacteriostats  probably  act  by  formation  of  a  loose  compound 

between  constituents  of  the  media  which  are  not  easily  hydrolysed 
by  the  bacteria.  Chemical  Abstracts. 

Diphtheria  Anatoxin  and  Anatoxins  in  General.  G.  Ramon 
(Ann.  Inst.  Pasteur,  1925, 39, 1 — 21). — Diphtheria  toxin  treated  with 
formaldehyde  by  the  author’s  method  (A.,  1924,  i,  463)  has  been 
used  with  success  for  the  hyperimmunisation  of  horses,  to  which  it 
can  be  safely  administered  in  large  doses  resulting  in  a  correspond* 
ingly  high  yield  of  antitoxin.  Administration  of  the  anatoxin  to 
human  beings  (especially  small  children)  confers  an  immunity  as 
indicated  by  the  previously  positive  Shick  reactions  becoming 
negative.  The  anatoxin  is  stable  for  long  periods  at  temperatures 
not  exceeding  20°  and  will  resist  heating  for  1  hour  at  65 — 70°. 
The  formaldehyde  treatment  has  been  applied  also  to  the  toxins 
of  tetanus,  botulism,  and  gas-gangrene,  to  toxic  vegetable  proteins, 
and  to  cobra-venom;  in  all  cases  products  (“anatoxins”)  were 
obtained  which  were  strongly  antigenic  but  no  longer  toxic. 

C.  R.  H. 

Occurrence  of  Iodine  in  Nature.  IX.  Iodine  Liberation 
and  Accumulation  by  Micro-organisms.  T.  von  Fellen- 

berg  and  H.  Geilinger  (Biochem.  Z.,  1924,  152,  185 — 190). — 
Neutral  dilute  alkali  iodide  solution  exposed  to  air  does  not  liberate 
molecular  iodine ;  a  little  is  set  free  in  alkaline  solutions,  and  still 
more  in  acid  solutions.  In  the  presence  of  bacteria  or  moulds  less 
free  iodine  is  found,  since  it  is  in  part  fixed  by  the  organisms, 
although  the  part  played  by  the  latter  is  passive,  the  same  result 
being  obtained  in  the  presence  of  egg-albumin.  Aspergillus  niger 
does  not  absorb  iodine  from  a  neutral  iodide  solution.  J.  P. 
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Bio-reduction.  M.  R.  Ferro  ( Revista  Chim.  pur.  appl.,  1920, 
5,  30 — 49;  from  Chem.  Zentr.,  1924,  ii,  1215).' — An  alkaline  solution 
containing  0-137%  of  bismuth  was  added  to  10  times  the  volume 
of  cultures  of  Bacillus  coli,  diphtheria,  and  typhus  bacilli,  Micrococcus 
melitensis,  Staphylococci,  and  B.  anthracis.  In  all  cases,  reduction, 
as  shown  by  the  production  of  a  black  precipitate  of  metallic  bismuth, 
took  place.  Similar  experiments,  using  ammonium  molybdate  and 
including  B.  prodigiosus  in  the  series,  also  resulted  in  reduction, 
which  took  place  more  quickly  when  1%  of  dextrose  was  added. 
The  sensitiveness  of  inorganic  substances  to  bio-reduction  is  corre¬ 
lated  inversely  with  their  atomic  weights.  The  most  convenient 
reagents  are  the  alkali  salts  of  selenium  and  tellurium,  which  may 
be  used  for  testing  the  sterility  of  pharmaceutical  preparations. 

G.  W.  R. 

Oxidation  and  Reduction  by  Pneumococcus.  VI.  Oxidation 
of  Enzymes  in  Sterile  Extracts  of  Pneumococcus.  VII. 
Enzyme  Activity  of  Sterile  Filtrates  of  Aerobic  and  Anaerobic 
Cultures  of  Pneumococcus.  J.  M.  Neill  and  O.  T.  Avery  ( J . 
Exp.  Med.,  1924,  40,  405-^422,  423—427;  cf.  A.,  1924,  i,  1015).— 
VI.  Oxidising  agents  formed  by  the  exposure  to  air  of  sterile  extracts 
destroy  certain  enzymes  of  Pneumococcus,  particularly  invertase, 
raffinase,  inulase,  and  amylase,  but  not  lipase  or  peptonase. 

VII.  Sterile  filtrates  of  autolysed  anaerobic  cultures  contain 
much  higher  concentrations  of  active  endocellular  enzymes  than  do 
the  filtrates  of  autolysed  aerobic  cultures.  Chemical  Abstracts. 

Transformation  of  Aromatic  Compounds  by  Bacillus 
pyocyaneus.  J.  Supniewski  (Compt.  rend.  Soc.  Biol.,  1924,  90, 
1111 — 1112;  from  Chem.  Zentr.,  1924,  ii,  483 ;  cf.  A.,  1924,  i,  914). — 
Most  aromatic  compounds,  such  as  benzoic,  phthalic,  and  salicylic 
acids,  cannot  serve  as  sources  of  carbon  for  Bacillus  pyocyaneus. 
Mandelic  and  phenylacetic  acids  are  assimilated  with  difficulty  with 
partial  formation  of  benzoic  acid.  Salicin  is  decomposed,  the 
dextrose  being  oxidised  to  carbon  dioxide,  and  the  saligenin  to 
salicylic  acid ;  the  optimum  reaction  is  pn  6-6.  Amines  such  as 
aniline,  o-phenylenediamine,  and  sulphanilic  acid  cannot  serve  as 
sources  of  either  carbon  or  nitrogen.  Tyrosine,  ^-tryptophan, 
indole,  o-aminobenzoic  acid,  and  o-aminocinnamic  acid  are  decom¬ 
posed,  whilst  m-  and  _p-aminobenzoic  acids  and  trans-o-  and  ra-amino- 
cinnamic  acids  are  unattacked.  G.  W.  R. 

Formation  of  Acraldehyde  from  Glycerol  by  Bacillus 
welchii.  F.  B.  Humphreys  (J.  Infectious  Dis.,  1924,  35,  282 — 
290). — Bacillus  welchii  produces  acraldehyde  in  glycerol  broth  in 
18 — 24  hours  in  quantity  sufficient  to  kill  the  organism ;  the 
reaction  is  believed  to  be  characteristic  for  the  group.  The  assump¬ 
tion  that  acraldehyde  is  an  intermediate  product  in  the  B.  welchii 
metabolism  of  glycerol  explains  the  exception  in  the  case  of  glycerol 
to  the  hypothesis  (Kendall,  Day,  and  Walker,  Physiol.  Rev.,  1923, 
3,  438)  that  this  micro-organism  cannot  directly  ferment  carbo¬ 
hydrates  which  do  not  contain  an  aldehyde  radical. 

Chemical  Abstracts. 
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Transformation  of  Pigments  in  Putrefying  Flesh.  O. 

Schumm  (Z.  physiol.  Chern .,  1924,  141,  153 — 157). — A  preliminary 
account  of  the  spectroscopic  examination  of  extracts  from  putrefying 
horse  flesh  (cf.  Fischer  and  Schneller,  A.,  1924,  i,  894).  Horse  flesh 
which  has  undergone  putrefaction  at  the  ordinary  temperature 
appears  to  contain  a  hsemochromogen  differing  from  hsemochromogen 
derived  from  haemoglobin  but  identical  with  that  from  coproporphyrin 
and  Nencki’s  haematoporphyrin ;  there  is  also  present  a  chloroform- 
soluble  porphyrin  which  is  spectroscopically  identical  with  Kam- 
merer’s  porphyrin.  When  putrefaction  takes  place  at  35 — 38°, 
there  is,  in  addition,  a  large  quantity  of  coproporphyrin.  These 
and  other  results  support  the  view  of  Gunther  ( Virchoiv’s  Arch., 
1921,  230,  146)  that  the  muscle  pigment  (myohaemoglobin)  differs 
from  the  blood  pigment.  E.  S. 

Production  of  Gluconic  and  Citric  Acids  from  Sucrose  by 
Moulds.  W.  Butkewitsch  ( Biochem .  Z.,  1924, 154, 177 — 190). — 
Gluconic  acid  is  produced  during  the  fermentation  of  sucrose  solu¬ 
tions  by  Aspergillus  niger  in  culture  media  poor  in  nitrogen.  Citric 
and  oxalic  acids  are  also  formed,  but  although  gluconic  acid  may 
be  an  intermediate  stage  in  the  production  of  oxalic  acid,  it  does  not 
appear  to  be  such  in  the  formation  of  citric  acid.  A  low  acidity 
of  the  medium  favours  the  production  of  gluconic,  a  high  acidity 
that  of  citric  acid.  The  amount  of  alcohol  formed  during  the 
fermentation  of  sucrose  by  Aspergillus  niger  is  small.  H.  D.  K. 

Utilisation  of  Mineral  Nitrogen  by  the  Microsiphonece  of 
the  Soil.  G.  Guittonneau  ( Compt .  rend.,  1924,  179,  788 — 
790;  cf.  this  vol.,  i,  106). — Cultures  of  seven  species  of  Micro¬ 
siphonece  in  different  organic  media  containing  ammonium  carbonate 
or  sulphate,  potassium  nitrite  or  nitrate,  show  that  all  three  types 
of  fixed  nitrogen  can  be  assimilated,  although  ammoniacal  nitrogen 
appears  to  be  most  readily  utilised  under  the  experimental  con¬ 
ditions.  H.  J.  E. 

Silicon  Metabolism  of  Diatoms.  F.  Brieger  ( Ber .  deut. 
hot.  Ges.,  1924,  42,  347 — 355). — Silica  is  necessary  for  the  growth 
of  diatoms.  Increased  development  occurs  in  the  neighbourhood 
of  small  pieces  of  calcium  disilicate.  In  the  case  of  potassium 
silicate  there  is  an  optimum  concentration  for  growth  which  varies 
with  different  species  of  diatoms,  Fragilaria  elliptica  requiring 
0-063%,  Navicula  sp.,  0-031%,  and  Nitzschia  palea,  0-031%, 
respectively.  Most  diatoms  require  silica  in  soluble  form,  Fragilaria 
being  the  only  one  capable  of  utilising  colloidal  silica.  The  silica 
absorbed  by  diatoms  is  deposited  in  the  walls,  in  which  there  is  also 
an  organic  compound.  It  is  not  known  whether  the  silica  is  actually 
combined  with  this  organic  substance,  nor  whether  it  is  present 
in  solid  form  or  in  colloidal  solution.  W.  F.  F.  R. 

Determination  of  Adrenaline  in  Suprarenal  Powders. 
O.  Bailly. — (See  ii,  248.) 
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Isolation  from  Autolysed  Yeast  of  a  Crystalline  Substance 
Melting  at  223°,  having  the  Properties  of  a  Bios.  W.  H. 

Eddy,  R.  W.  Keee,  and  R.  R.  Williams  (J.  Amer.  Chem.  Soc., 
1924,  46,  2846 — 2855). — By  a  process  involving  precipitation  of 
colloidal  impurities  with  ethyl  alcohol,  removal  of  vitamin-B  with 
fuller’s  earth,  precipitation  with  colloidal  ferric  hydroxide  (Nelson 
and  Kerr,  A.,  1924,  i,  800)  first  at  pa  4-7  and  then  at  pa  5*3,  and 
treatment  of  the  latter  precipitate,  on  which  the  bios  is  adsorbed, 
with  sulphuric  acid  and  barium  hydroxide,  the  authors  have  obtained 
from  autolysed  yeast  a  solution  of  crude  “  bios  ”  from  which  by 
evaporation  a  complex  soluble  in  50%  alcohol  is  obtained.  The 
alcohol  is  evaporated,  the  residual  solution  concentrated  to  a  syrup, 
and  the  complex  precipitated  with  absolute  alcohol.  On  warming 
with  95%  alcohol,  this  slowly  separates  into  a  viscous  fraction, 
which  settles,  and  a  “  bios  ”  fraction,  which  separates  from  the 
solvent  on  cooling  as  “  spherulites  ”  or  orthorhombic  crystals, 
C5Hn03N,  m.  p.  223°,  nD  1-52 — 1-53.  The  crystals  are  nearly 
insoluble  in  cold  95%  alcohol  but  soluble  in  alcohol  weaker  than 
80%.  On  heating  in  a  vacuum  a  sublimate,  m.  p.  223°,  is  formed 
which  still  shows  “  bios  ”  activity.  Heating  with  lime  gives  a 
distillate,  b.  p.  96°,  and  benzylsulphonyl  chloride  yields  an  additive 
compound,  m.  p.  119°,  which  shows  liquid  crystals  at  91°.  These 
results  and  a  positive  red  pine-shaving  test  indicate  a  heterocyclic 
nitrogen-carbon  ring,  carrying  a  carboxyl  group.  Tests  of  its 
physiological  activity  by  Funk  and  Dubin’s  procedure  (A.,  1921, 
ii,  72)  indicate  that  in  minute  doses  (0-005  mg.  per  c.c.  of  culture 
medium)  it  stimulates  the  growth  of  yeast;  the  effect  varies  with 
the  type  of  yeast  used,  being  greatest  with  bottom  yeasts  and  least 
with  the  top  yeasts.  The  substance  has  no  anti-neuritic  power  and 
its  difference  from  vitamin-B  is  thereby  definitely  demonstrated, 
but  the  tests  have  not  determined  whether  the  substance  can 
affect  mammalian  growth  if  polyneuritis  is  prevented.  R.  B. 

Effect  of  Insulin  and  Other  Substances  on  Lactic  Acid 
Metabolism.  J.  A.  Collazo  and  J.  Stjpniewski  ( Biochem .  Z., 
1924,  154,  423 — 443). — Determinations  of  reducing  substance 
(McLean)  and  lactic  acid  (Fiirth  and  Charnas)  in  the  blood  of 
rabbits  before  and  at  intervals  after  the  administration  of  different 
preparations  of  insulin,  of  insulin  +  glucose,  of  sodium  lactate,  and 
of  a  number  of  other  substances  have  led  to  the  following  con¬ 
clusions  :  (1)  the  effect  of  insulin  on  the  lactic  acid  content  of  the 
blood  depends  on  the  kind  of  insulin  used — either  a  rise  or  a  fall 
(usually  the  latter  with  the  purer  insulin)  may  be  produced;  (2) 
administration  of  dextrose  leads  to  a  definite  rise  in  blood  lactic  acid ; 
(3)  acetoacetic  acid  or  adrenaline  produces  a  fall ;  (4)  pituitrin  causes 
a  very  marked  fall  in  lactic  acid,  and  seems  to  produce  changes  in 
blood  lactic  acid  similar  to  those  of  the  blood- sugar  under  the  action 
of  insulin ;  (5)  blood-sugar  and  blood  lactic  acid  often  change  inde¬ 
pendently.  Possibly  lactic  acid  may  have  an  important  metabolism 
of  its  own,  apart  from  its  function  as  an  intermediate  metabolic 
product.  H.  D.  K. 


BIOCHEMISTRY. 


i.  343 


Insulin.  II.  J.  A.  Collazo,  M.  Handel,  and  P.  Rubino 
( Deut .  med.  Woch.,  1924,  50,  747 — 748;  from  Chem.  Zentr.,  1924, 
ii,  1227 ;  cf.  Klin.  Woch.,  1924,  3,  323). — The  glycogen  content  of 
the  liver  and  muscle  of  guinea-pigs  to  which  3  g.  of  dextrose  and 
then  insulin  have  been  administered,  and  which  show  hypogly- 
caemia  without  convulsions,  is  50 — 70%  above  normal.  Insulin 
in  vitro  does  not  cause  a  synthesis  of  glycogen.  In  minced  muscle 
(guinea-pig,  dog,  and  rabbit),  in  the  presence  of  sodium  hydrogen 
carbonate  at  35°,  an  appreciable  increase  in  the  production  of  lactic 
acid  is  observed  within  2  hours,  accompanied  by  an  increase  in 
inorganic  phosphorus.  The  decomposition  of  lactacidogen  is  thus 
promoted  by  insulin.  The  seat  of  the  action  of  insulin  is  held  to 
be  in  the  muscles.  G.  W.  R. 

Dihydroxyacetone  in  Metabolism.  Theory  of  the  Action 
of  Insulin.  S.  Isaac  and  E.  Adler  {Klin.  Woch.,  1924,  3,  1208 — • 
1210 ;  from  Chem.  Zentr.,  1924,  ii,  1228). — No  increase  in  blood-sugar 
occurs  after  administration  of  dihydroxyacetone  to  normal  men  in 
amounts  up  to  150  g.  and  it  is  utilised  for  the  formation  of  glycogen. 
A  dose  of  60  g.  of  dihydroxyacetone  results  in  a  threefold  increase 
in  the  lactic  acid  of  the  blood  and  also  in  the  appearance  of  lactic 
acid  in  the  urine.  With  diabetic  subjects,  dihydroxyacetone  is 
utilised  better  than  dextrose,  but  an  increase  in  the  blood-sugar 
can  occur.  The  increases  in  lactic  acid  are  smaller  than  in  the  case 
of  normal  individuals,  but  become  pronounced  after  administration 
of  insulin.  Dihydroxyacetone  is  thus  suitable  as  a  form  in  which 
to  administer  carbohydrate  since  it  economises  dextrose  through 
being  capable  of  transformation  into  glycogen.  G.  W.  R. 

Insulin  and  its  Action.  IV.  Influence  of  Insulin  on  the 
Lactic  Acid  Content  and  Hydrogen-ion  Concentration  of  the 
Blood.  R.  Kuhn  and  H.  Baur  [with  R.  Heckscher]  {Z.  physiol. 
Chem.,  1924,  141,  68 — 99). — It  has  been  shown  previously  {Munch, 
med.  Woch.,  1924,  187,  169,  541)  that  the  lactic  acid  content  of  the 
muscles  of  animals  which  have  died  as  a  result  of  the  administration 
of  insulin  is  extremely  small,  and  further  that  there  is  practically 
no  post-mortem  increase.  The  present  paper  deals  with  the 
variations  in  the  lactic  acid  and  sugar  content  and  the  hydrogen- 
ion  concentration  of  the  blood  of  goats  following  the  administration 
of  insulin.  With  fasting  animals,  no  uniform  changes  were  observed 
during  the  first  half  hour ;  in  most  cases,  the  lactic  acid  decreased 
considerably  (50%)  whilst  the  sugar  remained  constant  or  increased 
slightly.  The  hypoglycsemia  which  followed  this  period  was  accom¬ 
panied  by  a  large  increase  in  the  lactic  acid,  which  reached  a 
maximum  in  3  to  4  hours  and  then  decreased  to  or  below  the  original 
value,  where  it  remained  constant  until  the  death  of  the  animal. 
The  hydrogen-ion  concentration  of  the  blood  ran  parallel  to  the  lactic 
acid  content  during  the  whole  period.  With  animals  receiving 
food,  there  was  no  initial  decrease  in  lactic  acid.  It  is  pointed  out 
that  the  acidosis  and  subsequent  alkalosis  which  occur  in  the  insulin 
animal  may  falsify  conclusions  based  on  measurements  of  the 
respiratory  quotient.  E.  S. 


i.  344 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Symbiosis  of  Seeds  and  Bacteria.  G.  J.  Fowler  and  (Miss) 
R.  K.  Christie  ( J .  Indian  Inst.  Sci.,  1924,  7,  253 — 272). — Specific 
bacteria  have  been  found  on,  or  in,  various  seeds.  In  the  case  of 
indigo-seeds,  they  are  aerobic,  Gram-positive  and  do  not  ferment 
carbohydrates.  The  bacteria  from  poppy-seeds  are  strictly  aerobic 
and  are  without  effect  on  cellulose.  These  bacteria  are  not  essential 
to  the  germination  of  the  seed,  but  are  helpful  to  growth  of  the 
seedling.  This  they  effect  by  breaking  down  seed-proteins  to  simpler 
substances  assimilable  by  the  plants.  Every  seed  examined  contains 
a  specific  extractive  which  is  of  a  basic  or  glucosidic  nature.  In  a 
concentrated  form,  the  extractives  have  a  definite  inhibitory  effect, 
whilst  in  dilute  solution  they  stimulate  the  bacteria,  which  in  turn 
break  down  protein  and  thus  assist  the  growth  of  the  plant.  0.  0. 

Cause  of  the  Varying  Urea  Content  of  Fungi.  N.  N. 

Ivanov  ( Biochem .  Z.,  1924,  154,  391 — 398). — The  production  and 
accumulation  of  urea  in  fungi  is  a  result  either  of  their  development 
on  a  medium  rich  in  nitrogen  or  one  poor  in  carbohydrate.  Fungi 
with  a  high  total  nitrogen  content  have  usually  also  a  high  urea 
nitrogen,  but  with  a  low  total  nitrogen  there  may  be  little  or  no 
urea  present.  Pure  cultures  of  the  mushroom  grown  on  gelatin 
-f-  malt  extract  contain  large  quantities  of  urea;  when  grown  on 
agar  -f-  malt  extract  no  trace  of  urea  is  produced.  H.  D.  K. 

Urea  in  the  Lower  Plants  an  Analogue  of  Asparagine. 

N.  N.  Ivanov  {Biochem.  Z.,  1924,  154,  376 — 390). — Evidence  is 
adduced  to  show  that  urea  in  certain  fungi  ( Lycoperdon ,  Psalliota, 
and  Tricholoma )  plays  a  similar  part  to  asparagine  and  glutamine 
in  the  higher  plants.  In  absence  of  carbohydrate,  urea  in  these 
fungi  behaves  as  a  waste  product,  but  in  presence  of  dextrose  it 
serves  as  a  source  of  nitrogen  for  the  building  up  of  more  com¬ 
plicated  nitrogenous  substances.  Simultaneously  with  the  diminu¬ 
tion  in  the  amount  of  urea  in  the  pileus,  there  is,  in  presence  of 
dextrose,  an  increase  in  the  nitrogen  of  the  fungus  precipitable 
by  lead  acetate.  In  absence  of  dextrose  urea  accumulates  in  the 
pileus.  H.  D.  K. 

Relation  of  Low  Temperatures  to  Respiration  and  Carbo¬ 
hydrate  Changes  in  Potato  Tubers.  E.  F.  Hopkins  ( Botan . 
Gaz.,  1924, 78,  311 — 325). — The  curve  of  respiration  for  temperatures 
from  — 0-83°  to  11-5°  shows  a  minimum  at  3°.  As  the  temperature 
decreases  respiration  increases  at  0°  and  again  declines.  The  sugar 
accumulation  at  0°  is  slow  at  first,  then  increases  rapidly  and  finally 
decreases.  At  4-5°,  the  sugar  content  is  nearly  constant;  at  1-17°, 
it  increases  fairly  rapidly  from  the  start,  whilst  at  —  0*83°  there  is  a 
gradual  increase  in  total  sugars  but  a  decrease  in  reducing  sugars. 

Chemical  Abstracts. 

Influence  of  the  End-products  of  Metabolism  on  Plants. 
IV.  Influence  of  Nitrogen-free  End-products  of  Plant  Meta¬ 
bolism  (Resins,  Colouring  Matters)  on  the  Germination  of 
Seeds.  W.  Sigmund  ( Biochem .  Z.,  1924,  154,  399 — 422). — 
Of  the  series  of  resins  and  balsams  tested,  either  by  direct  contact 
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or  as  vapour,  all  are  more  or  less  detrimental  to  the  germination  of 
the  seeds  of  the  vetch,  of  wheat,  of  mustard,  and  of  rape  and  many 
are  definitely  toxic.  Some  naturally- occurring  dyes  have  also  been 
experimented  with,  and  harmful  effects  of  varying  intensity  are 
recorded,  both  on  the  process  of  germination  and  on  the  development 
of  roots  in  the  seedling.  H.  D.  K. 

Physiology  of  Apples.  I.  Change  in  the  Acid  Content 
of  Stored  Apples  and  its  Physiological  Significance.  D. 

Haynes  (Ann.  Bot.,  1925,  39,  77 — 96). — During  storage  at  low 
temperatures  the  rate  of  loss  of  acidity,  as  determined  by  titration, 
decreases,  and  the  fluctuations  in  the  acid  content  are  increased 
under  such  conditions.  The  rate  of  loss  follows  the  law  :  log  C  = 
b  — at,  where  C  is  the  acid  content  of  the  apples,  t  is  the  time,  and  a 
and  b  are  constants  which  depend  on  the  kind  of  apples.  The  loss 
of  acid  is  largely  determined  by  the  rate  at  which  sugar  is  oxidised, 
and  the  variations  cannot  all  be  due  to  the  reduction  in  respiration. 
Departures  from  the  law  are  usually  associated  with  internal  break¬ 
down.  0.  0. 

Physiology  of  Apples.  II.  Nitrogen  Content  of  Stored 
Apples.  H.  K.  Archbold  (Ann.  Bot.,  1925,  39,  97 — 107). — 
The  total  nitrogen  in  stored  apples  varies  between  0-02%  and  0-08% 
of  the  fresh  weight,  according  to  the  variety  under  consideration. 
A  high  nitrogen  content  is  accompanied  by  a  high  respiration  and  a 
low  acidity.  The  nitrogen  appears  to  be  wholly  protein  in  nature. 
During  storage  the  total  nitrogen  decreases,  and  since  no  protein 
degradation  products  could  be  found  in  the  juice  it  is  suggested  that 
the  change  is  due  to  a  process  of  protein  oxidation.  O.  0. 

Physiology  of  Apples.  III.  Determination  of  Dry  Weight 
and  the  Amount  of  Cell-wall  Material  in  Apples.  H.  K. 

Archbold  (Ann.  Bot.,  1925,  39,  109 — 122). — In  Bramley’s  Seedling 
the  percentage  of  dry  weight  referred  to  fresh  weight  remains 
practically  constant  during  storage  at  1°.  During  storage  at  3° 
the  percentage  decreases.  The  variation  in  the  amount  of  cell-wall 
material  follows  approximately  that  of  the  dry  weight.  O.  O. 

Substances  contained  in  the  Leaves  of  Apple  Trees  and  in 
Apple  Skins.  G.  Riviere  and  G.  Pichard  (Compt.  rend.,  1924, 
179, 775 — 777). — On  extraction  of  apple  skins  with  alcohol,  triacont- 
ane  and  heptacosanol  were  obtained  together  with  a  substance, 
C3oH4803,  m.  p.  285°,  which  appears  to  be  identical  with  malol 
(cf.  Sando,  A.,  1923,  i,  990).  Malol  is  a  hydroxy-acid  and  may  be 
titrated  in  alcoholic  solution  with  phenolphthalein  as  indicator ; 
its  potassium  and  barium  salts  were  prepared.  The  name  maloloic 
acid  is  suggested  and  the  derivatives  obtained  by  Sando  (loc.  cit.) 
are  classified  accordingly.  Other  substances  obtained  included 
saturated  hydrocarbons  from  the  skins  of  the  fruit,  and  phloridzin, 
phloretin,  fatty  substances,  and  also  maloloic  acid  from  the  fresh 
leaves.  H.  J.  E. 
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Physiological  Function  of  Tannins.  Their  Importance  in 
the  Ripening  of  Vine-shoots.  F.  Picard  (Compt.  rend.,  1924, 
179,  778 — 780). — The  proportion  of  dry  matter  in  vine-shoots 
increases  with  ripening  but  in  no  definite  ratio.  The  proportion  of 
starch  also  increases,  but  there  appears  to  be  no  relation  between 
percentage  of  tannin  and  degree  of  ripeness.  There  seems  to  be  no 
chemical  method  of  testing  the  degree  of  ripeness,  although  the  ratio 
of  starch  to  tannin  is  greatest  in  moderately  ripened  shoots. 

H.  J.  E. 

Bio-genesis  of  Mahua  Oil.  G.  J.  Fowler  and  T.  Dinanath 

(J.  Indian  Inst.  Sci.,  1924,  7,  273 — 284). — The  weekly  variation  in 
the  variolas  constituents  of  the  seed,  husk,  stalk,  and  stem  of  Bassia 
longifolia  for  the  period  June  21  to  August  23,  are  given.  Develop¬ 
ment  of  fat  takes  place  in  three  distinct  periods,  the  middle  one 
showing  a  much  larger  increase  than  the  other  two.  The  seeds 
appear  to  contain  no  starch,  but  hemi-,  pseudo-,  or  reserve-celluloses 
may  occur  freely.  The  amounts  of  carbohydrate  and  tannins  in  the 
seed  vary  together  and  conversely  with  the  amount  of  oil.  Thus 
carbohydrates  (and  possibly  tannins)  are  probably  changed  to  fats 
in  the  seed.  In  the  husk,  the  sugars  diminish  as  the  starch  content 
increases.  The  protein  content  of  the  seeds  shows  but  little 
variation ;  in  the  husk  there  is  an  increase  in  the  first  stage  of  the 
development  of  the  fruit.  Later  there  is  a  steady  decrease  in  pro¬ 
tein,  except  at  a  stage,  not  fully  understood,  where  all  constituents 
appear  to  change  abruptly.  The  fatty  acids  decrease  gradually 
throughout.  O.O. 

Water-soluble  Proteins  of  Fagopyrum  esculentum,  Moench. 

S.  Sawamura  and  R.  Sasaki  (J.  Sci.  Agric.  Soc.  Japan,  No.  258, 
261 — 266). — The  aqueous  extract  of  powdered  Fagopyrum  esculen¬ 
tum,  Moench  (17-7%  husk  and  82-3%  seed),  yielded  a  globulin-like 
protein  on  precipitation  by  acetic  acid,  and  from  the  concentrated 
filtrate  another  protein  having  the  properties  of  an  albumin  was 
precipitated  by  alcohol.  K.  K. 

Protein  and  Oil  Content  of  Soya  Beans  and  the  Iodine 
Number  of  Soya  Bean  Oil.  Anon.  (J.  Amer.  Soc.  Agron.,  1924, 
16,  636 — 645). — Applications  of  lime,  organic  matter,  and  rock 
phosphate  increased  the  percentage  of  protein  and  decreased  the  oil 
content  of  soya  beans.  Potassium  applied  in  addition  to  phosphorus, 
lime,  and  residues  decreased  the  protein  content  and  increased  that 
of  oil.  Production  of  oil  was  increased  by  applications  of  organic 
matter  and  limestone,  whilst  phosphorus  and  potassium  had  little 
effect.  No  consistent  relation  exists  between  the  iodine  number  of 
the  oil  and  the  location  or  soil  treatment.  Chemical  Abstracts. 

Sterol  of  Boletus  granulatus.  H.  R.  Marston  ( Austral ,  J. 
Exp.  Biol.  Med.  Sci.,  1924,  1,  53 — 55). — An  acetone  extract  of  the 
dried  fruit  of  Boletus  granulatus  yields  a  crystalline  sterol,  m.  p. 
161°,  apparently  identical  with  that  isolated  by  Ikeguchi  (A., 
1920,  i,  160),  and  giving  a  violet  colour  in  solution  in  arsenic  tri¬ 
chloride.  Chemical  Abstracts. 
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Presence  of  Monotropitin  in  Fresh  Roots  of  Three  Species 
of  Spiraea  :  S.  ultnaria,  S.  filipendula,  and  S.  gigantea 
(var.  rosea).  M.  Bridel  ( J .  Pharm.  Chim.,  1924,  [vii],  30,  400 — • 
403). — The  fresh  roots  of  the  above  species  are  digested  with  alcohol, 
the  extract  is  filtered  and  evaporated,  by  stages,  to  dryness.  The 
crystalline  product,  after  purification,  is  identical  with  the  mono¬ 
tropitin  obtained  from  Monotropa  hypopitys  and  Betula  lenta,  and 
appears  to  be  the  parent  glucoside  of  the  methyl  salicylate  commonly 
found  in  plants.  The  yields  of  glucoside  per  kg.  of  roots  are  0-297  g. 
from  Spircea  filipendula,  0-180  g.  from  S.  gigantea,  and  0-058  g.  from 

S.  ulmaria.  W.  T.  K.  B. 

Alkaloids  of  Lobelia  inflata.  H.  Stenzl  {Pharm.  Zentr., 
1924,  65,  730 — 731). — Lobelia  inflata  contains  a-lobeline  (cf.  Wie- 
land,  A.,  1921,  i,  802),  which  is  non -toxic  when  pure  and  has  a 
powerful  action  in  stimulating  respiration,  together  with  other 
toxic  alkaloids.  Hence  a-lobeline  alone,  and  not  the  whole  plant, 
should  be  used  in  respiratory  disorders.  W.  T.  K.  B. 

Bitter  Principles  in  Hops  and  Beers.  L.  Klein. — (See 
ii,  248.) 

Occurrence  of  Iodine  in  Nature.  III.  Iodine  Determin¬ 
ations  on  Foodstuffs,  Manures,  and  Swiss  Mineral  Waters. 

T.  von  Fellenberg  {Biochem.  Z.,  1924,  152,  128 — 131). — Deter¬ 

minations  of  iodine  in  cereals,  fruits,  nuts,  fungi,  oils,  cocoa,  choco¬ 
late,  coffee,  tea,  artificial  manures,  and  Swiss  mineral  waters  are 
tabulated.  J.  P. 

Urea  Oxalates  and  their  Determination  as  Secondary 
Oxalate  in  Fertilisers.  T.  Sabalitschka  and  G.  Kubisch 
{Z.  Pflanz.  Diing.,  1924,  A,  3,  406 — 407). — The  method  depends  on 
the  extraction  of  urea  from  the  dried  material  with  anhydrous 
amyl  alcohol  and  its  precipitation  as  oxalate  by  the  addition  of 
anhydrous  oxalic  acid  in  amyl  alcohol  solution.  The  precipitate 
is  filtered,  washed  with  ether,  dried,  and  weighed.  A.  G.  P. 

Relation  of  Concentration  of  the  Soil  Solution  to  Nitric 
Nitrogen  in  Soils  containing  Large  Quantities  of  Available 
Nitrogen,  and  Effect  on  Plant  Growth.  Anon.  {New  Mexico 
Agr.  Expt.  Sta.,  Ann.  Rep.,  1923, 20  pp.). — There  was  but  little  differ¬ 
ence  in  the  nitrate  content  of  the  soil  to  which  no  nitrogen  had 
been  applied  and  where  220  and  1100  kg.  per  acre  of  sodium  nitrate 
were  applied.  There  was  a  marked  accumulation  where  2200  and 
4400  kg.  were  applied.  Chemical  Abstracts. 

Accumulation  of  Nitrates  in  Soil  following  the  Growth  of 
Clover  or  Lucerne.  T.  L.  Lyon,  J.  A.  Bizzell,  and  B.  D. 
Wilson  {J.  Amer.  Soc.  Agron.,  1924,  16,  396—405). — The  rapid  and 
large  accumulation  of  nitrates  in  soil  previously  planted  to  clover 
or  lucerne,  as  compared  with  soil  previously  in  timothy,  appears  to 
be  connected  with  the  higher  nitrogen  content  of  the  former.  It 
is  not  necessarily  associated  with  a  larger  total  quantity  of  nitrogen 
in  the  legume  soil,  but  rather  with  its  smaller  quantity  of  non- 
nitrogenous  organic  matter.  Chemical  Abstracts. 


i.  348 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Soil  Analysis.,  W.  T.  McGeorge  {Louisiana  Planter,  1924, 
72,  312 — 313). — A  definite  relation  exists  between  the  phosphate 
extracted  by  1%  citric  acid  solution  and  the  response  to  growth 
of  sugar  cane.  Soils  showing  less  than  0-003%  P205  responded 
to  phosphate  fertilisation.  For  potassium  determinations,  1%  citric 
acid  solution  is  best.  Larger  amounts  of  soluble  silica  are  present 
where  phosphates  are  more  available.  Chemical  Abstracts. 

Carbon  Dioxide  Production  in  Soils.  0.  Lemmermann 
and  H.  Wiessmann  ( Z .  Pflanz.  Diing.,  1924,  A,  3,  387 — 395). — 
Comparison  was  made  of  the  rates  of  carbon  dioxide  production 
in  soil  treated  with  straw,  lupin  residues,  and  farmyard  manure. 
Carbon  dioxide  was  produced  most  rapidly  and  in  greatest  amounts 
from  straw,  and  from  the  other  materials  in  the  order  named. 
Graphical  representation  of  the  rate  of  production  gives  curves  of  a 
parabolic  nature,  from  which  only  the  initial  (15-day)  points  deviated 
appreciably  in  a  period  of  nearly  3  years.  A.  G.  P. 

Heat  of  Wetting-  as  a  New  Means  of  Determining  the 
Colloidal  Material  in  Soils.  G.  J.  Bouyoucos  ( Science ,  1924, 
60,  320). — The  disadvantages  incident  to  known  methods  of  deter¬ 
mining  the  colloidal  material  in  soils  are  indicated.  By  the  use  of  a 
method  based  on  the  observation  that  the  heat  of  wetting  of  soils 
with  water  is  due  mainly,  if  not  entirely,  to  their  colloids,  the 
colloidal  content  of  soils  has  been  found  to  range  from  0  to  80% 
by  weight.  The  reactivity  of  material  depends  not  only  on  the 
size  of  the  particles,  but  also  on  the  state  of  activation;  possibly 
the  latter  consideration  is  the  more  important.  A.  A.  E. 

Universal  Indicator  for  the  Colorimetric  Determination 
of  jph  Values  in  Soil  Experiments.  H.  Niklas  and  A.  Hock 
(Z.  Pflanz.  Diing.,  1924,  A,  3,  402 — 405). — The  indicator  consists  of  a 
mixture  of  alcoholic  solutions  of  0-04%  bromophenol-blue  (4  vols.), 
0-04%  bromocresol-purple  (1  vol.),  0-02%  methyl-red  (6  vols.), 
and  0-04%  bromothymol-blue  (4  vols.).  The  effective  range  of  the 
indicator  is  pn  3-5 — 7-6  and  results  agree  fairly  closely  with  those 
obtained  by  the  Clarke  and  Miehaelis  methods.  A.  G.  P. 

Effect  of  Drying  on  the  Acidity  of  Soil  Samples.  C.  O. 

Rost  and  E.  A.  Fieger  ( Science ,  1924,  60,  297). — On  drying  in  air, 
acid  soils  generally  exhibit  increased  hydrogen-ion  concentration. 
A  group  of  glacial  soils,  partly  acid  and  partly  alkaline,  became 
more  acid;  the  alkaline  soils  showed  the  greater  change,  and  a 
group  of  more  acid  loessial  soils  showed  less  change.  Drying  in  an 
oven  caused  a  greater  increase  in  the  hydrogen-ion  concentration 
than  drying  in  air.  Samples  moistened  after  drying  in  air  became 
more  acid  than  the  original  moist  samples  and  usually  more  acid 
than  the  air-dried  samples.  In  the  majority  of  cases,  moist  samples 
become  more  acid  when  kept  in  sealed  glass  containers.  Air-dried 
samples  gave  a  more  acid  reaction  by  the  potassium  thiocyanate 
method  than  fresh,  moist  samples.  A.  A.  E. 
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Fifty  Years  of  Stereochemical  Theory  and  Investigation. 

P.  Walden  ( Ber .,  1925,  58,  [5],  237 — 265). — A  lecture  delivered 
before  the  German  Chemical  Society.  H.  W. 

Syntheses  in  the  Undecane  Series.  K.  Hess  and  R.  Bappert 
( Annalen ,  1925,  441,  151 — 156). — n-Undecane,  prepared  by  reduc¬ 
tion  of  dipentyl  ketone  by  Clemmensen’s  method,  has  b.  p.  79 — 
80°/16  mm.,  n ]j'4  1-41862;  from  methyl  nonyl  ketone  it  has  b.  p. 
79°/16  mm.  or  194— 195°/752  mm.,  df8  0-7418,  nfB  1-41862. 
n-Undecan-£-ol,  m.  p.  16°,  b.  p.  235°/754  mm.  (corr.),  df' 3  0-8272, 
K  1  •43700,  is  obtained  by  reducing  dipentyl  ketone  with  sodium 
and  alcohol.  Treatment  of  ethyl  w-butylacetoacetate  with  butyl 
bromide  and  sodium  methoxide  gives  ethyl  di-n-butylacetoaceiate, 
b.  p.  135-5°/15  mm.,  df  0-9320,  w®  1-44042.  Under  different 
conditions,  the  product  is  ethyl  a-butylhexoate,  b.  p.  104°/18  mm., 
df  0-8636,  ri%  1-42223.  “  Ketonic  hydrolysis  ”  of  the  acetoacetate 

yields  methyl  e-nonyl  ketone,  b.  p.  96 — 97°/16  mm.,  df'4  0-8299, 
nf4  1-42795,  together  with  methyl  amyl  ketone,  b.  p.  58°/16  mm. 
(from  ethyl  butylacetoacetate)  and  a -butylhexoic  acid,  b.  p.  139 — 
140°/16  mm.,  df'4  0-8978,  nf4  1-43448.  The  ketone  is  easily  reduced 
by  sodium  and  alcohol  to  methyl- e-nonylcarbinol,  b.  p.  108 — 109°/16 
mm.,  df'9  0-8392,  nff2  1-44042.  It  is  reduced  by  Clemmensen’s 
method  to  e-ethylnonane,  b.  p.  71°/16  mm.,  df'2  0-7513,  nf6  1-42092. 

C.  H. 

Formation  of  Fatty  Acids  from  “Protoparaffin.”  J. 

Marcusson  (Chem.-Ztg.,  1925,  49,  166). — Ceresin  (refined  ozokerite), 
m.  p.  62 — 71°,  was  treated  with  oxygen  at  125°  in  the  presence  of 
manganese  dioxide  on  fuller’s  earth.  The  reaction  was  slower  than 
with  the  lower  paraffins,  the  acid  value  only  reaching  21  after  35 
hours.  By  increasing  the  temperature  to  150°,  an  acid  value  of  39 
was  reached  after  a  total  of  90  hours.  The  originally  hard  ceresin  had 
become  soft,  and  it  was  then  separated  according  to  the  method  of 
Honig  and  Spitz  into  saponifiable  and  unsaponifiable  portions.  The 
latter  consisted  of  saturated  and  unsaturated  hydrocarbons,  ketones, 
and  alcohols.  The  acids  were  separated  into  solid  and  liquid 
fractions  by  repeated  application  of  Varrentrapp’s  lead  salt  method. 
The  liquid  acids  contained  some  hydroxy-acids  insoluble  in  light 
petroleum,  but  consisted  chiefly  of  a  soluble  thick  oil,  acid  value  115, 
iodine  value  11,  del,  which  was  a  mixture  of  polymerised  unsatur¬ 
ated  fatty  acids.  The  solid  acids  had  m.  p.  60 — 62°,  acid  value  146, 
corresponding  with  a  molecular  weight  384.  In  spite  of  this  high 
molecular  weight,  the  acid  was  soluble  in  alcohol,  light  petroleum, 
etc.,  this  being  consistent  with  the  presence  of  branched  carbon 
chains.  The  oxidation  indicates  the  presence  of  isoparaffins  in 
protoparaffin  ( e.g .,  ceresin).  P.  M. 
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Relative  Rates  of  Catalytic  Hydrogenation  of  Different 
Types  of  Unsaturated  Compounds.  I.  Aliphatic  Ethylenic 
Derivatives.  S.  V.  Lebedev,  G.  G.  Kobliansky,  and  A.  0. 
Yakubchik  (J.  Chem.  Soc.,  1925,  127,  418 — 440). — The  rate  of 
absorption  of  hydrogen  by  unsaturated  ethylenic  compounds  in 
presence  of  platinum  black  is,  in  general,  a  linear  function  of  the 
time.  The  highest  rate  of  absorption  is  exhibited  by  mono- 
substituted  compounds,  and  as  the  number  of  substituents  increases 
the  rate  declines.  Mono-,  tri-,  and  tetra-substituted  derivatives 
absorb  hydrogen  at  a  uniform  rate  throughout  the  greater  period 
of  the  action,  but  disubstituted  compounds  do  so  only  during  a 
shorter  period  of  the  action.'  In  certain  cases  where  more  than  one 
ethylenic  linking  is  present,  there  are  two  well-defined  rates  of 
absorption.  Negative  substituents  cause  an  abnormally  slow 
velocity  of  absorption,  whilst  conjugation  with  an  alicyclic  or 
carbonyl  residue  tends  to  increase  the  rate. 

In  a  mixture  of  two  similarly  substituted  ethylenic  compounds 
the  components  are  hydrogenated  concurrently,  but  when  dis¬ 
similarly  substituted,  the  components  are  hydrogenated  consecu¬ 
tively.  When  the  two  substances  are  substituted  to  different 
degrees  they  are  attacked  successively.  In  binary  mixtures 
containing  a  monosubstituted  compound,  this  maintains  its  charac¬ 
teristic,  and  more  rapid,  rate  of  absorption,  and  when  a  tetra- 
substituted  derivative  is  present  this  also  preserves  its  own  rate  of 
absorption.  Di-  and  tri-substituted  compounds  in  admixture  exhibit 
either  a  lower  or  a  higher  rate  of  absorption  than  when  hydrogenated 
alone,  so  that  the  two  rates  tend  to  approach  one  another. 

These  results  may  be  utilised  to  determine  the  degree  of  sub¬ 
stitution  of  an  ethylenic  compound  by  comparison  of  its  rate  of 
hydrogenation  in  the  pure  state  and  when  in  admixture  with  a 
typical  substituted  unsaturated  compound,  such  as  allyl  alcohol 
etc.  C.  J.  S. 

Electrolytic  Preparation  of  Hexabromoethane.  M.  Dussol 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  161 — 167). — Electrolysis  of  aqueous 
potassium  bromide  solution  between  platinum  electrodes  in 
presence  of  acetylene  affords  a  mixture  of  hexabromoethane  (90%) 
and  s-tetrabromoethane  (10%),  dibromoacetylene  and  tetrabromo- 
ethylene  not  being  formed.  The  formation  of  hexabromoethane 
probably  takes  place  by  addition  of  bromine  to  the  radical  •C:C*, 
derived  from  the  acetylene  by  oxidation  by  hypobromite.  s-Tetra- 
bromoethane  is  not  further  brominated  when  agitated  with 
potassium  bromide  which  is  being  electrolysed.  Addition  of 
bromine  to  the  electrolyte  favours  the  formation  of  s-tetrabromo- 
ethane.  The  yield  of  hexabromoethane  is  depressed  in  presence  of 
potassium  hydroxide  or  of  sodium  hydrogen  carbonate  and  carbon 
dioxide,  whilst  potassium  dichromate  is  without  influence. 

F.  G.  W. 

Electrochemical  Preparation  of  Di-iodoacetylene  and 
**  Di-iodoform  ”  [Tetraiodoethylene].  M.  Dijssol  (Bull.  Soc. 
chim.,  1924,  [iv],  35,  1618 — 1629). — When  acetylene  is  passed  into  a 
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solution  of  sodium  hydroxide  containing  an  excess  of  iodine,  tetra- 
iodoethylene  is  formed :  C2H2+NaOI+I2=C2I2+NaI-|-H20 ; 

C2I2+I2=C2I4,  the  second  reaction  taking  place  when  acid  is  added 
(cf.  Maquenne,  A.,  1893,  i,  449).  The  preparation  is  carried  out 
readily  and  cheaply  if  acetylene  be  passed  into  a  solution  of  potass¬ 
ium  iodide,  which  need  not  be  pure,  undergoing  electrolysis.  When 
an  excess  of  iodine  is  present  at  the  start,  almost  pure  tetraiodo- 
ethylene  is  obtained  directly,  but  when  no  iodine  is  added,  di- 
iodoacetylene  is  produced.  As,  however,  potassium  iodate  is 
simultaneously  formed,  simple  acidification  of  the  suspension 
suffices  to  set  iodine  free,  and  so  effect  the  complete  conversion. 
The  product,  after  one  recrystallisation,  is  almost  pure;  it  has 
m.  p.  191 — 192°.  Under  suitable  conditions,  the  yield  is  80 — 85% 
of  that  calculated  on  the  current  consumed.  Addition  of  potassium 
hydroxide  or  of  potassium  carbonate  (these  variations  were 
suggested  by  known  improvements  of  the  electrochemical  method 
of  making  iodoform)  depresses  the  yield,  and  passage  of  carbon 
dioxide,  or  addition  of  potassium  iodate  or  of  potassium  chromate, 
has  no  beneficial  effect.  Moreover,  the  solution  cannot  be  used 
continuously  by  adding  further  supplies  of  iodide,  because  it 
becomes  more  and  more  alkaline.  W.  A.  S. 

ap-Dihydroxy-Av-butinene.  R.  Lespieau  ( Compt .  rend.,  1925, 
180,  442 — 444). — In  ethereal  solution  dry  potassium  hydroxide 
converts  a-chloro-p-hydroxy-AY-butinene  (cf.  this  vol.,  i,  225)  into 
the  corresponding  ethylene  oxide,  b.  p.  86 — 87°/760  mm.,  d23  0-945, 
nD  1-427.  By  the  action  of  water  in  a  sealed  tube  at  100°,  this 
gives  a.$-dihydroxy-/\y-butinene  (90%  yield),  m.  p.  39-5 — 40-5°. 
Its  constitution  is  proved  by  the  preparation  of  its  diphenylur ethane, 
m.  p.  134 — 134-5°,  and  also  by  the  readiness  with  which  it  gives  an 
additive  dibromo  derivative,  m.  p.  47 — 48°.  The  failure  of  the 
glycol  to  give  a  precipitate  with  ammoniacal  cuprous  chloride  is 
attributed  to  the  supposed  solubility  in  wTater  of  its  copper  deriv¬ 
ative,  a  property  which  this  compound,  in  virtue  of  its  hydroxyl 
groups,  is  likely  to  possess.  W.  E.  E. 

Oxonium  Perbromides.  F.  Kehrmann  and  E.  Falke  (Helv. 
Ghim.  Acta ,  1924,  7,  992 — 995). — A  number  of  compounds  with 
bromine,  hitherto  supposed  to  be  additive  in  nature,  are  now  shown 
to  be  oxonium  perbromides.  Thus,  Schiitzenberger’s  compound 
of  ethyl  ether  and  bromine,  obtained  (A.,  1873,  487)  by  cooling  a 
mixture  of  ether  and  bromine  in  a  freezing  mixture,  has  the  com¬ 
position  Et20,HBr,Br2,  the  analytical  results  for  total  bromine 
and  “  elementary  ”  bromine — i.e.,  that  reacting  with  potassium 
iodide — being  in  good  agreement  with  this  formula,  that  of  a 
diethyloxonium  perbromide.  The  compound  formed  by  passing 
hydrogen  bromide  into  a  mixture  of  acetic  acid  and  bromine  is 
similarly  constituted  (cf.  Baeyer  and  Villiger,  A.,  1901,  i.  658).  The 
product  obtained  from  ethylene  oxide  and  bromine  by  Wiirtz  {Ann. 
Ghim.,  1863,  in,  69,  321),  actually,  as  he  showed,  derived  from 
diethylene  dioxide,  is  the  perbromide,  0!(CH2-CH2)2!0,HBr,Br2, 
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and  Wallach  and  Brass’  cineole  derivative  (A.,  1885,  171)  has  the 
composition  C10H18O,HBr,Br2.  W.  A.  S. 

Derivatives  of  Monothioethylene  Glycol.  E.  Fromm  and 
H.  Jorg  (Ber.,  1925,  58,  [B],  304—309). — Monothioethylene  glycol, 
SH-CHa-CHg-OH,  b.  p.  61°/18  mm.  (cf.  Bennett,  T.,  1921, 119,  418— 
425),  is  most  conveniently  prepared  by  the  reduction  of  Pr-di- 
hydroxydiethyl  disulphide  by  zinc  dust  and  sulphuric  acid  or  by 
sodium  and  alcohol ;  it  yields  a  dibenzoyl  compound,  m.  p.  39°,  and 
a  benzylidene  derivative,  CHPh(S*CH2*CH2*OH)2,  m.  p.  58°.  It 
is  converted  by  benzyl  chloride  into  benzyl  $-hydroxylethyl  sulphide, 
b.  p.  169°/18  mm.,  which  can  also  be  prepared  from  sodium  benzyl 
sulphide  and  ethylene  chlorohydrin  or  from  benzyl  mercaptan  and 
ethylene  oxide.  If  the  hydroxyl  group  is  protected  by  benzoyl  - 
ation,  the  benzoate,  CH2Ph*S*CH2*CH2*OBz,  can  be  oxidised  by 
permanganate  to  benzyl- $-benzoxyethylsulphone, 
CH2Ph-S02-CH2-CH2-0Bz, 

m.  p.  114°,  which  is  converted  by  alcoholic  sodium  ethoxide  into 
benzyl-$-ethoxyethylsulphone,  m.  p.  53°,  and  by  aqueous  sodium 
hydroxide  into  benzyl-^-hydroxyethylsulphone,  m.  p.  97°.  pp'-Di- 
hydroxydiethyl  disulphide  yields  a  non-crystalline  dibenzoate.  It 
is  converted  by  boiling  concentrated  hydrochloric  acid  into  pp'-di- 
chlorodiethyl  disulphide,  which  with  benzyl  mercaptan  gives 
di-fifi' -benzylthioldiethyl  disulphide,  (S'CHg’CHg'S'CH^PhJ.j,  m.  p. 
70°.  pp'-Dichlorodiethyl  disulphide  is  converted  by  sodium 
sulphide  in  the  presence  of  anhydrous  alcohol  into  the  cyclic  tri- 

ATT  ATT  ,0 

sulphide,  2  i  ,  m.  p.  74 — 75°,  which  can  also  be  prepared 

from  pp'-dichlorodiethyl  sulphide  and  sodium  disulphide ;  reduction 
followed  by  treatment  of  the  product  with  benzyl  chloride  converts 
it  into  di-fift -benzylthioldiethyl  sulphide,  S(CH2‘CH2*S*CH2Ph)2,  m.  p. 
53°,  which  is  oxidised  to  di-PP'-benzylsulphonyldiethylsulphone, 
m.  p.  above  300°,  identical  with  the  product  described  by  Fromm 
and  Ungar  (A.,  1924,  i,  69).  The  trisulphone  is  hydrolysed  by 
alkali  hydroxide  to  benzylsulphinie  acid,  0-hydroxyethylsulphinic 
acid,  and  benzyl-  p-hydroxyethylsulphone.  Distillation  of  di- 
hydroxydiethyl  disulphide  with  zinc  chloride,  potassium  hydrogen 
sulphate,  or  syrupy  phosphoric  acid  gives  diethylene  disulphide, 
S(CH2’CH2)2S,  m.  p.  111°,  and  carbonised  products.  H.  W. 

Oxidation  of  Triethylene  Tetrasulphide  by  means  of 
Potassium  Permanganate.  P.  C.  Ray  ( J .  Indian  Chem.  Soc., 
1925,  1,  207—212;  cf.  T.,  1923,  123,  2176).— The  oxidation  of 
triethylene  tetrasulphide  with  potassium  permanganate  in  alkaline 
solution  yields  ethylenedisulphonie  acid,  whilst  in  dilute  sulphuric 
acid  solution  the  tetrasulphone  is  produced,  but  immediately 
combines  with  the  manganese  sulphate  formed  to  produce  a  stable 
double  compound,  3[(C2H4)3S40g],2MnS04,12H20,  sparingly  soluble 
in  cold  but  readily  soluble  in  hot  water ;  by  the  addition  of  various 
metallic  salt  solutions  to  this  solution  the  following  compounds 
are  obtained,  5[(C2H4)3S408],4CaS04 ;  5[(C2H4)3S408],4SrS04 ; 
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[(C2H4)3S408],BaS04,H20 ;  5[(C2H4)3S408],4PbS04 ; 

5[(C2H4)3S408],4Ag2S04; 

copper,  cobalt,  and  nickel,  3[(C2H4)3S408],2M*  S04,8H20 ; 

5[(C2H4)3S408],4K2S04;  [(C2H4)3S408],4Na2S04,4H2a  ^ 

Direct  Combination  of  Ethylenic  Hydrocarbons  with 
Hydrogen  Sulphites.  I.  Kolker  and  A.  Lapworth  (J.  Chem. 
Soc.,  1925,  127,  307 — 315). — Under  appropriate  experimental 
conditions,  hydrogen  sulphites  combine  directly  with  ethylenic 
hydrocarbons,  yielding  as  primary  products  saturated  sulphonates, 
which  are  accompanied  by  varying  proportions  of  other  salts, 
possibly  alkyl  hydrogen  sulphites.  The  general  course  of  the 
reaction  is  represented  thus  : — CRIRIIICRIIIRIV-j-NaHS03  — > 
CHRIRII-CRIIIRIV-S03Na  or  CHRIRII-CRIIIRIV-0*S02Na. 

The  yield  of  sulphonic  acid  increases  with  the  dilution  of  the 
hydrogen  sulphite  up  to  at  least  M  /4,  and  is  considerably  favoured 
by  the  presence  of  kieselguhr. 

cyctoHexene  and  ammonium  hydrogen  sulphite  gave  as  main 
product  barium  cyc-Zohexanesulphonate.  Other  derivatives  of 
cycZohexanesulphonic  acid  which  were  prepared  are  :  sodium  salt, 
CgHjj’SOgNajHgO ;  ammonium  salt,  magnesium  salt ;  copper  salt, 
(C6Hn*S03)2Cu,4H20 ;  sulphonyl  chloride,  m.  p.  106°,  sulphonamide, 
m.  p.  93—94°. 

Ethylene  yielded  barium  ethanesulphonate,  from  which  ethane- 
sulphonamide,  m.  p.  59—60°,  was  obtained.  Technical  amylene 
and  ammonium  hydrogen  sulphite,  without  kieselguhr,  gave  86% 
of  crude  barium  salts  consisting  only  of  true  sulphonic  derivatives. 
From  dipentene  there  was  obtained  barium  menthanedisulphonate, 
C10H18(SO3)2Ba,H2O.  C.  J.  S. 

Sudden  Pyrogenic  Decomposition  of  Methyl  Formate  and 
the  Principle  of  Minimum  Molecular  Deformation.  J.  A. 

Muller  and  E.  Peytral  ( Compt .  rend.,  1924,  179,  831 — 832;  cf. 
Peytral,  A.,  1918,  i,  1 ;  1920,  i,  217 ;  1921,  i,  156,  166;  1922,  i,  219, 
222;  1924,  i,  1158,  1161;  also  Muller,  A.,  1919,  ii,  500).— The 
vapour  of  methyl  formate,  on  being  heated  at  1150°,  decomposes 
into  formaldehyde,  carbon  monoxide,  and  hydrogen.  The  two 
last-named  substances  are  formed  as  the  result  of  decomposition 
of  the  formaldehyde,  which  is  the  only  primary  product.  This  is 
regarded  as  a  further  example  as  regards  pyrogenic  decompositions 
of  the  successive  changes  of  a  series  taking  place  with  the  least 
possible  change  in  the  atomic  linkings  concerned,  i.e.,  the  “  principle 
of  minimum  molecular  deformation.”  H.  J.  E. 

Fatty  Acid  Constituents  of  some  Natural  Fats.  I.  Oils 
from  the  Coconut.  E.  F.  Armstrong,  J.  Allan,  and  C.  W. 
Moore  (J.  Soc.  Chem.  Ind.,  1924,  44,  63— 68t).— The  value  of 
fractional  distillation  of  the  fatty  acid  esters  as  a  means  of  deter¬ 
mining  the  composition  of  a  mixture  of  these  has  been  criticised, 
but  the  objections  are  not  well  founded.  Homogeneous  fractions 
can  be  obtained  by  the  methods  now  described.  A  suitable  quantity 
of  the  oil  is  saponified,  the  fatty  acids  are  isolated,  and  their 
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saponification  equivalent  and  iodine  value  determined.  If  the 
iodine  value  is  below  20,  the  acids  are  converted  into  their  ethyl 
esters,  which  are  fractionally  distilled.  If  the  iodine  value  is  20 — 45, 
the  fatty  acids  are  separated  by  recrystallisation  from  70%  alcohol 
into  the  solid  acids,  iodine  value  below  3,  and  the  liquid  acids. 
The  latter  contain  some  solid  acids  which  are  separated  by  the 
Gusserow-Varrentrapp  method.  The  solid  and  liquid  acids  are 
esterified  separately  and  the  esters  are  distilled  in  modified  Laden- 
burg  flasks  at  3 — 5  mm.  at  the  rate  of  20  small  drops  per  minute. 
In  the  case  of  soft  fats  the  mixture  of  fatty  acids  is  submitted  to  the 
Gusserow-Varrentrapp  process  and  the  solid  and  liquid  acids  are 
treated  as  before. 

The  acids  from  coconut  kernel  oil  comprise  octoic  (2%),  decoic 
(2%),  lauric  (28%),  myristic  (22%),  palmitic  (12%),  stearic  ( ?  1  %), 
oleic  (23%),  and  linoleic  (10%),  whereas  those  from  the  parings 
oil  consist  of  octoio  (9*5%),  decoic  (4-5%),  lauric  (51%),  myristic 
(18*5%),  palmitic  (7-5%),  stearic  ( ?3-0%),  oleic  (5-0%),  linoleic 
(1%).  Hexoic  acid  may  be  present  in  coconut  oil.  F.  B. 

Synthesis  of  Arachidic  Acid  and  some  Long-chain  Com¬ 
pounds.  N.  K.  Adam  and  J.  W.  W.  Dyer  (J.  Chem.  Soc.,  1925, 
127,  70 — 73). — By  a  modification  of  Bouveault  and  Blanc’s  method, 
ethyl  stearate  is  reduced  to  octadecyl  alcohol  and  ethyl  arachidate 
to  eicosyl  alcohol,  m.  p.  65 — 65*5°,  from  which  eicosyl  acetate  is 
prepared.  Octadecyl  iodide  with  sodium  and  ethyl  malonate  gives 
ethyl  mono-octadecylmalonate,  from  which  mono-octadecylmalonic 
acid  is  obtained  by  hydrolysis  with  potassium  hydroxide ;  the  ester 
reacts  with  octadecyl  iodide  and  sodium,  forming  ethyl  diocta- 
decylmalonate :  dioctadecylmalonic  acid,  m.  p.  93-5 — 94°.  By 
heating  the  acid  at  160°,  it  gives  dioctadecylacetic  acid,  m.  p.  81 — 82°, 
whilst  mono-octadecylmalonic  acid-  gives  arachidic  acid ;  methyl 
arachidate,  m.  p.  46 — 47°;  ethyl  arachidate,  m.  p.  41-5 — 42*5°; 
the  anomalous  m.  p.  in  the  literature  are  thus  incorrect.  The 
nitrile  prepared  from  arachidamide  is  reduced  by  sodium  in  alcohol 
and  eicosylamine  hydrochloride  is  isolated;  by  evaporating  with 
potassium  cyanate,  it  yields  eicosylcarbamide,  m.  p.  111-5°.  The 
identity  of  these  C20  compounds  is  confirmed  by  examining  uni- 
molecular  films.  Octadecylamine  hydrochloride  is  distilled  with 
lime,  when  the  distillate  with  acetic  anhydride  yields  aceto-octa- 
decylamide,  m.  p.  79-5 — 80°;  acetohexadecylamide  is  prepared 
similarly.  F.  M.  H. 

Synthesis  of  certain  Higher  Aliphatic  Compounds.  I. 
Synthesis  of  Lactarinic  Acid  and  of  Oleic  Acid.  G.  M. 
Robinson  and  R.  Robinson  ( J .  Chem.  Soc.,  1925, 127, 175 — 180). — • 
A  method  of  preparing  acids  of  the  type  R-[CH2]m-C0-[CH2]n-C02H 
is  described .  Ethyl  sodio-?i-heptylmalonate  and  U - c ar bethoxy nonoy  1 
chloride  in  ether  give  a  product  which  is  converted  by  1%  oxalic 
acid  into  i-ketostearic  acid;  it  is  better  to  condense  ethyl  sodio- 
acetylnonoate  with  #-carbethoxynonoyl  chloride  ( 6-carbethoxynon - 
anilide,  m.  p.  63°,  is  described) ;  the  product, 

Me*[CH2]6*CAc(C02Et)*C0*[CH2]8*C02Et, 
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is  hydrolysed  first  with  cold  dilute  sodium  hydroxide,  then  with 
boiling  dilute  sulphuric  acid,  and  finally  with  boiling  dilute  sodium 
hydroxide,  forming  i-ketostearic  acid,  m.  p.  83°  (0-ketostearic  acid 
also  formed  ? ) .  It  is  identical  with  the  product  of  the  action 
of  sulphuric  acid  and  water  on  stearolic  acid.  Its  sodium  salt, 
m.  p.  212°,  is  reduced  by  sodium  in  alcohol  to  i -hydroxy  stearic 
acid,  m.  p.  84*5°,  which  with  phosphorus  tri-iodide  and  water 
gives  i-iodostearic  acid;  the  preparation  of  oleic  acid  from  this 
(Arnaud  and  Posternak,  A.,  1910,  i,  459)  proves  that  the  double 
bond  is  in  the  position  Ae  or  A\  Stearolic  acid  may  be  reduced 
by  zinc  and  hydrogen  chloride  in  presence  of  titanous  chloride  and 
acetic  acid  to  cis-oleic  acid,  m.  p.  12*5 — 13°,  which  is  oxidised  by 
potassium  permanganate  to  dihydroxystearic  acid,  m.  p.  132°. 

Ethyl  sodioacetoacetate  and  w-undecyl  iodide  yield  ethyl 
a-acetyl-n-tridecoate,  b.  p.  185°/17  mm.  This  with  S-carbethoxy- 
valeryl  chloride  forms  CH3‘[CH2]10,CAc(CO2Et)*CO*[CH2]4*CO2Et, 
from  which  by  graduated  hydrolysis  is  isolated  c-ketostearic  acid, 
m.  p.  87°,  and  this  is  identical  with  lactarinic  acid  (cf.  Bougault 
and  Charaux,  A.,  1911,  i,  835,  949). 

Ethyl  sodio-a-acetyl-w-tridecoate  and  p-carbomethoxypropionyl 
chloride,  b.  p.  93°/18  mm.  ( carbomethoxypropionanilide ,  m.  p.  97 — 
99°),  give  CH3-[CH2]10-CAc(CO2Et)-CO*[CH2]2-CO2Me,  which  by 
graduated  hydrolysis  yields  y-ketopalmitic  acid,  m.  p.  91 — 92°, 
oxime ,  m.  p.  54°.  F.  M.  H. 

Constitution  of  Natural  Unsaturated  Fatty  Acids.  I.  New 
Method  of  Ascertaining  the  Position  of  the  Ethylenic  Linking 
in  Acids  of  the  Oleic  Series.  E.  F.  Armstrong  and  T.  P. 
Hilditch  (J.  Soc.  Chem.  Ind.,  1924,  44,  43 — 47t). — The  methods 
employed  hitherto  for  locating  the  double  bond  in  the  higher 
unsaturated  fatty  acids  are  either  too  complicated  and  involve  the 
possibility  of  a  migration  of  the  ethylenic  finking,  or  they  yield  a 
variety  of  products  from  which  it  is  difficult  to  deduce  a  structural 
formula.  Oxidation  of  the  methyl  or  ethyl  esters  of  oleic  acid  in 
acetone  or  glacial  acetic  solution  with  potassium  permanganate 
is  not  open  to  the  former  objection  and  there  is  a  conversion  of 
50  to  80%  of  the  ester  into  either  nonoic  acid  or  the  half  ester  of 
azelaic  acid.  Esters  of  the  saturated  fatty  acids  were  not  oxidised 
when  treated  with  permanganate  in  acetone  or  acetic  acid  solution. 

F.  B. 

Preparation  and  Properties  of  Purified  Oleic  Acid  and 
some  of  its  Salts.  A.  Lapworth,  L.  K.  Pearson,  and  E.  N. 
Mottram  ( Biochem .  J .,  1925,  19,  7 — 18). — Olive  oil  is  hydrolysed 
with  alcoholic  sodium  hydroxide  and  the  resulting  mixture  is  nearly 
neutralised  with  acetic  acid.  It  is  then  treated  with  aqueous  lead 
acetate  and  the  lead  precipitate  dissolved  in  toluene.  The  solution 
is  further  treated  with  dehydrated  lead  acetate.  After  filtering, 
the  toluene  solution  is  decomposed  with  hydrochloric  acid,  filtered, 
and  the  solvent  removed  by  distillation.  The  resulting  fatty  acids 
are  then  fractionally  distilled  and  the  barium  salt  is  prepared  from 
the  middle  fraction.  After  several  recry stalfisations  from  a  mixture 
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of  toluene  and  amyl  alcohol,  the  salt  is  decomposed.  The  oleic 
acid  thus  obtained  contains  2%  of  palmitic  acid  and  small  quantities 
of  impurities.  The  latter  can,  however,  be  removed  by  draining 
on  a  porous  plate  in  a  vacuum.  The  properties  of  this  pure 
preparation  are  given.  S.  S.  Z. 

Additive  Power  of  Iodine  with  Regard  to  Ethylenic  Com¬ 
pounds.  E.  Andre  and  (Mlle.)  T.  FRANgois  (Bull.  Soc.  chim., 
1925,  [iv],  37,  167 — 176;  cf.  A.,  1924,  i,  254). — The  presence  of 
cupric  iodide  (equivalent  to  0-1%  CuO)  increases  the  rate  of  absorp¬ 
tion  of  iodine,  as  well  as  the  total  amount  of  iodine  absorbed,  by 
ethylenic  compounds  (vegetable  and  fish  oils)  from  solutions  of 
iodine  (2-1%)  in  glacial  acetic  acid.  In  the  cases  of  acetic  acid 
and  olive  or  almond  oil,  the  proportion  of  iodine  absorbed  is  equal 
to  the  Hanus  iodine  value.  Cupric  iodide  also  renders  the  total 
absorption  of  iodine  more  regular  under  varying  conditions  of 
temperature.  The  absorption  of  iodine  from  glacial  acetic  acid 
solution  by  sperm  oil  is  rapid  at  first,  ceases  temporarily  after 
3  hours,  and  then  recommences,  subsequent  absorption  being  much 
more  rapid  in  presence  of  cupric  iodide.  The  absorption  of  iodine 
under  similar  conditions  by  linseed  oil,  in  absence  of  cupric  iodide, 
attains  a  maximum  in  24  hours,  thereafter  undergoing  apparent 
reversal,  whereas  in  presence  of  the  catalyst  the  absorption  increases 
continuously  to  equilibrium.  F.  G.  W. 

Polymerisation  of  Fatty  Oils.  III.  J.  Marcusson  (Z. 
angew.  Chem.,  1925,  38,  148 — 149;  cf.  ibid.,  1922,  35,  543). — 
Salway’s  theory  (J.  Soc.  Chem.  Ind.,  1920,  39,  324)  is  criticised; 
it  is  not  supported  by  Ubbelohde’s  results  (“  Analyse  und  Tech¬ 
nology  der  Ole  und  Fette,”  1920,  II,  351),  or  by  the  observation 
that  when  tung  oil  is  heated  under  carbon  dioxide  at  280°  and  the 
unchanged  oil  afterwards  removed  by  washing  with  acetone, 
benzene,  and  alcohol,  a  gelatinous  mass  remains.  This  is  hydro¬ 
lysed  by  hot  alcoholic  potassium  hydroxide;  the  mixture  of  acids 
so  obtained  has  a  molecular  weight  (calculated  from  cryoscopic 
measurements  in  camphor  or  glacial  acetic  acid  solution)  of  about 
500.  Polymerised  linseed  oil,  isolated  in  a  similar  way,  is  a  viscous 
mass,  yielding  fatty  acids  the  mean  molecular  weight  of  which  is 
again  about  500.  “  True  polymerisation  ”  has  therefore  taken 

place.  These  polymerised  oils  contain  no  mono-  or  di -glycerides. 

W.  A.  S. 

Autoxidation  of  Fats,  Resins,  Terpenes,  and  Tannins.  A. 

Tschirch  (Chem.  Umschau,  1925,  32,  29 — 31). — Autoxidations 
occurring  without  the  presence  of  a  catalyst  may  be  divided  into 
reversible  and  irreversible.  The  oxidation  of  certain  tannins  in 
air  wdth  formation  of  phlobaphens  is  an  example  of  the  former, 
as  reversal  takes  place  with  zinc  dust  in  alcoholic  solution.  Irre¬ 
versible  oxidations  take  place  when  the  original  structure  of  the 
molecule  is  destroyed,  generally  by  rupture  at  the  double  bond,  as 
is  the  case  in  the  development  of  rancidity  in  fats,  and  the  resinific- 
ation  of  turpentine  oil.  The  first  reaction  is  probably  the  formation 
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of  a  peroxide,  which  decomposes,  forming  an  oxide,  together  with 
ozone  and  hydrogen  peroxide,  an  ozonide  then  being  formed  which 
again  breaks  up  into  aldehydes  and  acids.  This  explanation  is 
applied  to  the  autoxidation  of  turpentine  and  of  resin  acids.  A 
viscous,  30 -year  old  sample  of  oil  of  turpentine  yielded  an  aqueous 
extract  of  astringent  acid  taste  giving  the  reactions  of  hydrogen 
peroxide  and  furnishing  a  resinous  residue  on  distillation.  The 
views  of  Fierz  on  the  rancidity  of  fats  are  criticised  as  the  con¬ 
ditions  postulated  by  him  are  not  likely  to  occur  in  practice. 

P.  M. 

Isomeric  Hydrazones  of  Glyoxylic  Acid.  II.  Remarkable, 
Different  Behaviour  of  Stereoisomerides.  M.  Busch  and 
R.  von  Beust. — (See  i,  400.) 

Aniline  Hydrogen  Salts  of  Acids  of  the  Oxalic  Series.  O. 

Rambech. — (See  i,  385.) 

Correlation  of  Additive  Reactions  with  Tautomeric  Change. 
IV.  Effect  of  Polar  Conditions  on  Reversibility.  (Mrs.) 
E.  H.  Ingold  (Usherwood)  ( J .  Chem.  Soc.,  1925, 127,  469 — 475). — - 
Besides  the  normal  addition,  as  indicated  by  the  “  positive-negative  ” 
rule,  that  occurs  during  Michael’s  reaction,  addition  in  the  opposite 
direction  may  take  place.  This  abnormal  addition  might  be  due 
to  recombination,  in  the  reverse  direction,  of  two  esters  formed 
by  decomposition  of  the  normal  product.  The  reversibility  of  the 
normal  reaction  has  been  shown  in  the  case  of  ethyl  aa'-dimethyl- 
a-carboxyglutarate.  The  ester  was  heated  in  presence  of  ethyl 
sodiocyanoacetate,  which  combined  with  the  a-methylacrylic  ester 
to  form  ethyl  a'-methyl-a-cyanoglutarate  : 

(C02Et)2-CMe*CH2*CHMe-C02Et  ^ 

(C02Et)2CHMe+CH2:CMe-C02Et 

C!H2:CMe-C02Et+C02Et-CH2-CN 

C02Et-CH(CN)-CH2-CHMe*C02Et. 

The  reverse  action,  resulting  in  the  formation  of  the  abnormal  type 
of  product,  does  not  take  place  under  the  conditions  of  the  original 
condensation,  but  at  a  higher  temperature  it  does  occur  to  some 
extent.  From  ethyl  as-dimethylcyanosuccinate  by  the  action  of 
concentrated  alkali  there  was  obtained  as -dimethylcarboxysuccinic 
acid,  m.  p.  166 — 167°  (decomp.).  Ethyl  2LS>-dimethylcarboxy suc¬ 
cinate,  b.  p.  158 — 165°/22  mm.,  yielded  only  as-dimethylsuccinic 
acid  on  hydrolysis  with  hydrochloric  acid.  When  the  triethvl 
ester  was  treated  with  alcoholic  sodium  ethoxide  at  78°,  as-dimethyl- 
succinic  acid,  unaccompanied  by  a-methylglutaric  acid,  was  obtained, 
but  when  the  reaction  was  conducted  at  100°,  the  latter  acid  could 
be  detected  amongst  the  products.  C.  J.  S. 

Formation  of  Unsaturated  and  Cyclic  Compounds  from 
Halogen  Open-chain  Derivatives.  VI.  Products  Derived 
from  Halogenated  a-Methylglutaric  Acids.  C.  K.  Ingold 
( J .  Chem.  Soc.,  1925,  127,  387 — 398). — To  substantiate  the  validity 
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of  the  hypothesis  that  the  angle  between  any  two  valencies  of  a 
carbon  atom  is  determined  by  the  molecular  volumes  of  the  four 
attached  groups,  the  effect  of  branching  of  the  -CHg’CC^H  groups 
in  glutaric  acids  has  been  studied.  According  to  theory,  branching 
should  cause  a  divergence  of  these  groups  and  a  lessening  of  the 
tendency  to  form  cyclopropane  derivatives.  Experiment  supports 
this  view. 

When  the  monobromination  product  of  glutaric  acid  is  treated 
with  concentrated  alkalis  under  standard  conditions,  cyclopropane 
ring  formation  takes  place  to  a  considerable  extent.  Thus  ethyl 
monobromoglutarate  gave  47  %  of  the  ring-acid  and  smaller  amounts 
of  hydroxyglutaric  acid  and  glutaconic  acid.  Derivatives  of 
a-methylglutaric  acid  show  a  greatly  decreased  tendency  to  form 
compounds  of  the  cyclopropane  series  when  treated  with  dilute 
alkalis.  By  brominating  a-methylglutaric  acid  and  pouring  the 
crude  product  into  methyl  alcohol,  there  was  produced  methyl 
y-bromo-a-methylglutarate,  b.  p.  139 — 144°/ 14 — 15  mm.,  which 
contained  as  an  impurity  a  small  amount  of  the  isomeric  methyl 
cc-bromo-oc-methylglutarate.  The  ester  when  treated  with  aqueous 
sodium  carbonate  gave  rise  to  the  lactones  of  cc-hydroxy-a.-methyl- 
glutaric  acid,  m.  p.  71°,  and  of  y -hydroxy -a-methylglutaric  acid,  b.  p. 
185 — 187°/14  mm.  The  ethyl  ester  of  the  y-lactone  has  b.  p.  170 — 
172°/ 14 — 15  mm.  The  acids  corresponding  with  the  lactones  are 
not  stable  in  the  free  state,  but  their  barium  and  silver  salts  were 
prepared.  Other  halogen  derivatives  described  are  :  methyl  y-chloro- 
a-methylglutarate,  b.  p.  120 — 124°/15 — 16  mm.;  ethyl  y-chloro- 
a-methylglutarate,  b.  p.  128 — 130°/14 — 16  mm.;  methyl  a.-iodo-a- 
methylglutarate,  b.  p.  174 — 176°/12 — 13  mm. ;  ethyl  ester,  b.  p.  194 — 
197°/12 — 13  mm.  In  each  case  the  ester  contains  a  small  pro¬ 
portion  of  the  isomeric  a-halogeno-a-methylglutaric  ester. 

The  action  of  concentrated  alkali  on  the  monobromo  ester  gave 
rise  to  the  formation  of  a  considerable  proportion  of  trans- 1-me^yZ- 
cyclopropane-l  :  2 -dicarboxylic  acid,  m.  p.  168°  ( di-~p-toluidide ,  m.  p. 
255 — 260°),  and  a  smaller  quantity  of  the  corresponding  cis-1  -methyl- 
cyclopropane-!  :  2 -dicarboxylic  acid,  m.  p.  142°.  The  cis-acid  when 
heated  above  its  melting  point  or  boiled  with  acetyl  chloride, 
passes  into  the  anhydride,  b.  p.  154 — 157°/19 — 20  mm.,  which  can 
also  be  obtained  by  heating  the  trans- acid  at  180°  with  acetyl 
chloride.  In  addition  tb  the  cis-  and  trans- acids,  small  quantities 
of  a-methylglutaconic  and  a-methyleneglutaric  acids,  and  com¬ 
pounds  formed  by  fission  of  the  cyclopropane  ring,  e.g.,  methyl- 
paraconic  acid  (from  which  the  barium  salt  of  methylitamalic 
acid  was  prepared),  are  produced.  C.  J.  S. 

(3y-Dihydroxyadipic  Acid.  K.  Pankoke  (Annul  en,  1925, 
441,  188 — 191). — Ethyl  sodiomalonate  (2  mols.)  condenses  with 
oxalyl  chloride  (1  mol.)  in  ether  to  give  a  22%  yield  of  ethyl  oxalyl- 
dimalonate,  which  does  not  crystallise  and  cannot  be  distilled  even 
in  a  vacuum.  It  is  completely  decomposed  by  hydrolysis  with 
alkali.  Ethyl  ketipate  [diketoadipate]  (Wislicenus,  A.,  1888,  1178; 
Fittig  and  Daimler,  A.,  1887,  362)  is  reduced  by  aluminium  and 
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moist  ether  to  ethyl  Py-dihydroxyadipate,  from  which  by  the 
action  of  phosphorus  pentabromide  ethyl  py-dibromoadipate,  m.  p. 
64°,  is  obtained.  The  latter,  treated  with  alcoholic  potassium 
hydroxide,  gives  muconic  acid,  m.  p.  157°,  in  82%  yield,  but 
Behrend  and  Koolman's  synthesis  (A.,  1913,  i,  8)  is  simpler  and 
more  convenient.  C.  H. 

ay-D  ialdehy  d  opr  op  ane  -  p  3 -die  arb  oxy  lie  Acid  and  ay-Di- 
aldehy d opropane-p-carb oxy lie  Acid.  W.  H.  Perkin,  jun., 
and  H.  S.  Pink  (J.  Chem.  Soc.,  1925,  127,  191—194;  cf.  T.,  1899, 
75,  11). — The  potassium  derivative  of  ethyl  acetalmalonate  is 
condensed  with  bromoacetal,  by  heating  a  toluene  solution  in  an 
autoclave  at  200°,  to  yield  ethyl  diacetalmalonate,  b.  p.  192 — 
196°/18  mm.,  df2  1-031  (together  with  an  oil,  b.  p.  200 — 250°/20 
mm.).  The  ester  with  barium  hydroxide  in  methyl-alcoholic 
solution  yields  diacetalmalonic  acid ,  a  syrup,  and  with  cold,  concen¬ 
trated  hydrochloric  acid  gives  <zy-dialdehydopropane-fifi -dicarboxylic 
acid,  m.  p.  122°  (decomp.)  ( di-p-nitrophenylhydrazone ,  m.  p.  156°), 
wdiilst  with  iV-hydrogen  chloride  ethyl  ccy-dialdehydopropane- 
fifi-dicarboxylate,  b.  p.  174 — 178°/18  mm.  ( di-p-nitrophenylhydrazone , 
m.  p.  170°),  is  produced.  The  constitution  of  the  above  acid  is 
established  lay  its  reduction  with  sodium  amalgam  to  bis-y-butyro- 
lactone-aa-spiran  and  its  oxidation,  with  potassium  dichromate 
and  sulphuric  acid,  to  propane-aBSy-tetracarboxylic  acid,  converted 
by  heat  into  tricarballylic  acid ;  by  heating  with  water  in  a  sealed 
tube  at  180°  carbon  dioxide  is  eliminated,  giving  oiy-dialdehydo- 
propane-$-carboxylic  acid  as  a  syrup ;  di-p-nitrophenylhydrazone, 
m.  p.  198°  (decomp.).  F.  M.  H. 

Preparation  of  [Citric]  Esters.  F.  Hefti  and  W.  Schilt. — 
(See  i,  394.) 

Resolution  of  Chlorosulphoacetic  Acid  into  its  Optically 
Active  Components.  H.  J.  Backer  and  W.  G.  Burgers  ( J . 
Chem.  Soc.,  1925,  127,  233 — 237). — Chloroacetic  acid  and  sulphur 
trioxide  at  0°  yield  the  mixed  anhydride  of  sulphuric  and  chloro¬ 
acetic  acids,  which  is  converted  by  sulphuric  acid  into  chloro¬ 
sulphoacetic  acid ;  after  purification  through  its  barium  salt, 
being  freed  from  barium  chloromethanedisulphonate,  it  is  obtained 
as  a  very  hygroscopic  substance  (+1H20),  m.  p.  83°  (yield  80%). 
Its  sodium  salt  is  treated  with  a  soluble  alkaloidal  salt  in  the  cold ; 
the  precipitated  alkaloidal  salt  of  chlorosulphoacetic  acid  is  decom¬ 
posed  with  ammonia,  and  the  same  method  of  “  cold  crystallisation  ” 
is  repeated.  The  following  salts  were  examined  :  normal  quinine 
salt  (+4HzO),  normal  d-cinchonine  salt  (+1H20)  by  means  of 
which  the  Z-acid  is  obtained,  normal  Z-strychnine  salt  (-f-3H20)  by 
means  of  which,  or  of  the  yohimbine  salt,  the  d-acid  is  obtained. 
For  chlorosulphoacetic  acid  in  aqueous  solution  are  found  [iH]D±39°, 
[^]533  ±50°,  [ilf]494  i 62°,  and  for  its  normal  ammonium  salt 
[M]d±20°,  [J4]533  ± 26°,  [iH]494=t 34°.  The  acids  and  salts  gradually 
racemise,  especially  in  the  presence  of  bases.  F.  M.  H. 
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Condensation  of  Furfuraldehyde  with  Aliphatic  Aldehydes. 

D.  Ivanov.— (See  i,  421.) 

Mixed  Dismutation  of  Aldehydes.  II.  R.  ISTakai  (Bio- 
chem.  Z.,  1924,  152,  258 — 275). — By  the  condensation  in  the 
presence  of  magnesium  methoxide  or  aluminium  ethoxide  of 
the  following  pairs  of  aldehydes  :  acetaldehyde  and  furfur¬ 
aldehyde,  furfuraldehyde  and  isobutaldehyde,  and  bromal  and 
acetaldehyde,  there  were  obtained,  respectively,  the  following 
mixed  esters  :  iso  amyl  pyromucate,  b.  p.  Ill — 111*5°/11  mm., 
df  1*0367 ;  furyl  isobutyrate,  b.  p.  85 — 86°/15  mm.,  df  1*0313,  and 
the  two  esters  tribromoethyl  acetate,  b.  p.  109 — 109*3°/17  mm., 
df  2*2577,  and  tribromoethyl  tribromoacetate,  m.  p.  69°,  b.  p.  206 — 
207°/15*5  mm.  The  interaction  of  these  pairs  of  aldehydes  together 
with  that  of  chloral  and  acetaldehyde  is  considered  from  the  theore¬ 
tical  point  of  view  of  the  Cannizzaro  reaction,  e.g.  R*CH(OH)2+ 
R-CHO  — >■  R-C02H+ R-CH20H  ->  R-C02-CH2R,  in  which  the 
aldehyde  itself  acts  as  an  acceptor  of  hydrogen  from  the  hydrated 
form.  A  method  is  described  for  the  preparation  of  tribromoethyl 
alcohol  from  acetaldehyde  and  bromal,  using  magnesium  methoxide 
as  a  condensing  agent.  Trichloroethyl  alcohol  can  be  prepared  in 
a  similar  way.  J.  P. 

Highly  Polymerised  Substances.  III.  Constitution  of  the 
Polyoxymethylenes.  H.  Staudinger  and  M.  Luthy  (Helv. 
Chim.  Acta,  1925,  8,  41—64;  cf.  A.,  1920,  i,  517;  1924,  i,  274).— 
Previous  work  on  the  polyoxymethylenes  is  critically  reviewed.  The 
authors’  suggestion  previously  put  forward  that  these  substances 
contain  chains  of  the  type  — CH2,0*[CH2*0]2*CH2,0--  is  supported 
by  the  production  from  them,  by  the  action  of  acetic  anhydride, 
acyl  chlorides,  and  acids,  of  derivatives  of  moderate  molecular 
weight  which  undoubtedly  contain  this  type  of  grouping.  Although 
it  is  uncertain  whether  these  products  are  produced  through  uni- 
molecular  formaldehyde  or  not,  it  is  more  probable  that  they  are 
formed  directly  from  larger  fragments  of  the  whole  polymeric 
molecules. 

The  interaction  of  varying  molecular  proportions  of  acetic 
anhydride  and  polyoxymethylene  is  described,  24 — 100  hours’ 
heating  at  130 — 170°  being  required  to  complete  the  reaction. 
The  results  are  in  the  main  the  same  whether  commercial  para¬ 
formaldehyde  is  used  or  a-,  (3-,  y-,  or  8 -p oly o xymethy lene ,  except 
that  the  y-  and  S-forms  are  much  less  reactive.  The  substances 
produced  are  polyoxymethylene  diacetates,  Ac0*[CH20]„*Ac. 

When  the  molecular  ratio  used  is  AcaO  :  CH20=1  :  1  or  1  :  2  the 
values  of  n  in  the  products  are  1,  2,  3,  and  4.  With  higher  mole¬ 
cular  ratios,  the  products  include  [a)  solid  substances  insoluble 
in  ethyl  acetate  having  values  of  n  of  20  or  more,  (b)  crystalline 
solids  separated  from  ethyl  acetate  and  petroleum  (w=8 — 17), 
and  (c)  liquids  separated  by  distillation  in  a  high  vacuum.  Their 
formulae  are  established  by  determinations  of  CH20  and  Ac20, 
as  ultimate  analysis  does  not  differentiate  them  sharply. 
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Trioxy methylene  diacetate ,  b.  p.  113 — 115°/2  mm.;  tetraoxy- 
rnethylene  diacetate,  b.  p.  132 — 134°/2  mm.;  pentaoxymethylene 
diacetate,  b.  p.  160 — 165°/0-4  mm.,  solidifying  in  a  freezing  mixture; 
heptaoxy methylene  diacetate,  b.  p.  180 — 190°/0-3  mm.,  m.  p.  about  15° ; 
octaoxymethylene  diacetate,  m.  p.  27-5 — 28-5°;  nonaoxymethylene 
diacetates,  m.  p.  50—51°  and  46 — 48° ;  undecaoxymethylene  diacetate, 
m.  p.  64—65° ;  dodecaoxymethylene  diacetate,  m.  p.  66 — 67° ;  hepta- 
decaoxymethylene  diacetates,  m.  p.  103 — 107°  and  105 — 107° ; 
poly oxy methylene  diacetates,  m.  p.  120°  and  125 — 128°,  having  n 
about  21  and  24,  respectively. 

The  action  of  acetyl  chloride  or  bromide  on  polyoxymethylene 
produces  chloro-  or  bromo-methyl  acetate  and  in  the  latter  case 
a  mixture  of  other  substances  which  could  not  be  separated. 
Benzoyl  chloride  produced  chloromethyl  benzoate,  methylene 
dibenzoate,  the  compound,  CH2C1*0*CH2*0Bz,  m.  p.  32°,  which 
could  not  be  obtained  by  heating  chloromethyl  benzoate  with 
polyoxymethylene,  and,  lastly,  dioxymethylene  dibenzoate,  m.  p. 
46°,  converted  by  warming  with  zinc  chloride  into  methylene 
dibenzoate. 

Distillation  of  a  solution  of  polyoxymethylene  in  acetic  acid 
yields  white  solids,  m.  p.  147 — 148°  (decomp.),  and  m.p.  107 — 110°, 
which  separate  from  the  cooled  distillate  and  are  polyoxymethylene 
acetate  hydrates  of  approximate  compositions  such  as 
21CH2O,CH3-CO2H,0-5H2O. 

Pure  substances  are  not  obtainable  in  this  case,  or  by  use  of  formic 
or  propionic  acid. 

y- Polyoxymethylene  is  a  dimethyl  ether  of  the  tvpe 
MeO-[CH20]„-Me, 

the  methyl  alcohol  present  in  its  preparation  acting,  not  catalytically, 
as  has  been  assumed,  but  as  a  component  of  the  reaction.  The 
presence  of  methyl  alcohol  in  the  decomposition  products  of  the 
y-substance  has  been  proved  by  the  isolation  of  methyl  p-nitro- 
benzoate.  3- Polyoxymethylene  also  contains  traces  of  methyl 
alcohol,  and  may  also  be  a  polyoxymethylene  ether.  This  concep¬ 
tion  is  supported  by  the  isolation  from  a  sodium  sulphite  extract 
of  crude  fi-  and  y-polyoxymethylenes  of  a  small  quantity  of  pre¬ 
cipitate  containing  ethers  of  the  above  general  formula  :  substances, 
m.  p.  51 — 52°  (n=5  or  6);  m.  p.  72°  (n=8 — 10);  m.  p.  87- — 88° 
(n— 14 — 15),  and  dimethyldodecaoxymethylene  ether,  m.  p.  78 — 80°, 
which  crystallises  from  hot  water  and  has  the  required  molecular 
weight.  G.  M.  B. 

Highly  Polymerised  Substances.  IV.  Tri-  and  Tetra- 
oxymethylenes.  H.  Staudinger  and  M.  Luthy  ( Helv .  Chim. 
Acta,  1925,  8,  65 — 67 ;  cf.  preceding  abstract). — Trioxymethylene 
is  only  obtainable  from  the  polyoxymethylenes  in  the  presence  of 
moisture.  Its  direct  formation  from  the  polymeride  does  not 
seem  possible,  unimolecular  formaldehyde  being  a  necessary  inter¬ 
mediate  stage.  By  heating  the  insoluble  polyoxymethylene 
diacetates  of  high  molecular  weight  in  a  vacuum,  a  new  tetraoxy- 
methylene  is  obtained,  m.  p.  112°,  subliming  unchanged  and  having 
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the  correct  vapour  density  at  200°.  It  is  readily  soluble  in  water 
and  in  organic  solvents,  and  as  it  gives  no  aldehyde  reactions  in 


rixT  .n.CTf  v 

the  cold  it  is  regarded  as  an  eight-ring  compound, 

Tetraoxymethylene  was  not  obtained  when  the  soluble  polyoxy- 
methylene  diacetates  or  the  hydrated  acetates  were  treated  in  a 
similar  way.  The  substance  reacts  more  rapidly  than  trioxy- 
methylene  with  _p-nitrophenylhydrazine,  in  accordance  with  a  lower 
stability  of  the  ring.  G.  M.  B. 


Highly  Polymerised  Compounds.  V.  Constitution  of  the 
Polyoxymethylenes  and  Other  Highly  Polymerised  Sub¬ 
stances.  H.  Staudinger  ( Helv .  Chim.  Acta,  1925,  8,  67 — 70). — • 
The  polyoxymethylenes  are  regarded  as  the  highest  members  of 
the  homologous  series  of  substances  of  various  kinds  obtainable 
from  them  (cf.  preceding  abstracts)  which  evidently  approach 
more  and  more  closely  to  the  composition  (CH20)„  as  their  mole¬ 
cular  weight  increases.  They  must  be  regarded  as  having  a  true 
molecular  weight  even  when  this  cannot  be  determined,  and  the 
high  molecular  weight  may  not  necessarily  preclude  a  crystalline 
form.  The  case  is  compared  with  those  of  amorphous  sulphur, 
grey  arsenic,  and  red  phosphorus.  Other  highly  polymerised  organic 
substances  such  as  polymeric  cycZopentadiene,  cellulose,  caoutchouc, 
starches,  polymerised  dimethylketen,  etc.,  must  have  macromole¬ 
cules  in  a  similar  manner.  G.  M.  B. 


Autoxidation  and  Anti-oxygenic  Action.  XIII.  Deactiv¬ 
ation  of  Acraldehyde  by  Quinol.  Experiments  with  Light. 
Deactivation  brought  about  by  Quinol  does  not  explain  the 
Anti-oxygenic  Action.  C.  Moureu  and  C.  Dufraisse  (Bull. 
Soc.  chim.,  1924,  [iv],  35,  1564—1572;  cf.  A.,  1923,  i,  91,  267; 
this  vol.,  i,  117). — Acraldehyde  alone  remains  unchanged  in  the 
dark ;  no  disacryl  is  formed  even  in  a  year.  A  small  proportion 
is  converted  into  a  gelatinous  substance,  but  even  this  is  not  pro¬ 
duced  if  a  little  phthalic  acid  is  added  to  counteract  the  alkalinity 
of  the  glass.  When,  however,  the  tube  containing  the  acraldehyde 
is  illuminated,  disacryl  is  rapidly  formed.  Addition  of  quinol 
inhibits  this  formation  of  disacryl ;  thus,  the  presence  of  1  %  causes 
the  aldehyde  to  remain  stable  for  25  days  when  exposed  to  light 
such  that  disacryl  is  formed  in  12  minutes  from  acraldehyde  alone. 
By  comparing  the  data  obtained  with  those  furnished  by  earlier 
work,  the  authors  arrive  at  the  conclusion  that  the  antioxygenic 
action  of  quinol  is  not  solely  due  to  deactivation  of  the  acraldehyde. 

W.  A.  S. 

Autoxidation  and  Anti-oxygenic  Action.  XIV.  Activation 
of  Acraldehyde  by  Light.  C.  Mouretj,  C.  Dufraisse,  and  M. 
Badoche  (Bull.  Soc.  chim.,  1924,  [iv],  35,  1572 — 1591 ;  cf.  preceding 
abstract). — Light  has  a  feeble,  but  quite  definite,  accelerating  effect 
on  the  autoxidation  of  acraldehyde.  The  acceleration  of  this 
action,  however,  is  to  that  of  the  formation  of  disacryl  as  4  :  100,000. 
Hence  it  is  doubtful  whether  fight  activates  acraldehyde  at  all. 
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In  accelerating  the  complete  change  (the  product  of  which  is  acrylic 
acid),  the  blue  and  violet  rays  are  the  most  active ;  it  is  to  be  noted 
that  it  is  these  rays  that  are  absorbed  by  acraldehyde  (cf.  Henri, 
A.,  1924,  ii,  513).  W.  A.  S. 

Autoxidation  and  Anti-oxygenic  Action.  XV.  Activation 
of  Acraldehyde  by  Oxygen  and  by  Light  and  Deactivation  by 
Quinol,  particularly  in  connexion  with  the  Condensation  to 
Disacryl.  C.  Moureu,  C.  Dtjfraisse,  and  M.  Badoche  (Bull. 
Soc.  chim .,  1924,  [iv],  35,  1591 — 1607 ;  cf.  preceding  abstracts). — 
Oxygen  has  a  similar  effect  to  light  on  the  condensation  of  acralde¬ 
hyde,  but  may  cause  the  formation  of  a  different  product.  Even 
very  small  proportions  of  oxygen  (1  :  1,000,000)  are  effective.  The 
condensation,  not  the  preliminary  activation,  of  the  acraldehyde 
is  the  stage  at  which  the  acceleration  proceeds.  When  light  and 
oxygen  act  together,  they  do  not  help  one  another,  but  rather 
appear  to  inhibit  each  other’s  effect.  W.  A.  S. 

Claisen  Condensation.  G.  T.  Morgan,  H.  D.  K.  Drew,  and 
C.  R.  Porter  ( Ber .,  1925,  58,  [13],  333 — 341). — A  number  of  examples 
are  cited  in  which  the  Claisen  condensation  between  esters  and 
ketones  occurs  normally  at  a  low  temperature,  whereas  alcoholysis 
takes  place  when  the  temperature  is  raised  with  consequent  decom¬ 
position  of  the  ay- diketone.  Thus  diethyl  ketone  is  converted  by 
ethyl  acetate  in  the  presence  of  sodium  at  the  atmospheric  temper¬ 
ature  into  y-methylhexa-  p8-dione,  whereas  if  the  mixture  is  warmed 
towards  the  end  of  the  reaction  hexa-p§-dione  is  produced,  probably 
as  a  result  of  the  secondary  condensation  of  the  excess  of  ethyl 
acetate  with  methyl  ethyl  ketone  produced  according  to  the 
scheme :  [C0Me-CMe-C0Et]Na+2Et0H=Na0Et+CH3-C02Et+ 

C2H5-COC2H5  or  CH3-COC2H5  +  C2H5-C02Et.  Similarly,  diethyl 
ketone  and  ethyl  propionate  at  0°  yield  8-methylhepta-ye-dione, 
whereas  ethyl  propionate,  propionic  acid,  and  autocondensation 
products  of  diethyl  ketone  are  obtained  from  the  heated  mixture. 
Ethyl  n-propyl  ketone  reacts  very  slowly  with  cold  ethyl  acetate 
and  the  primary  products  of  the  change  were  not  isolated;  the 
heated  mixture  yields  hexa-38-dione  and  hepta-pS-dione,  together 
with  ethyl  acetate,  propionate,  and  w-butyrate.  Di-w-propyl  ketone 
and  ethyl  acetate  at  0°  give  y-ethylhepta-p8-dione,  whereas  hepta- 
p8-dione  and  ethyl  n-butyrate  result  from  the  heated  mixture. 
Propiophenone  and  ethyl  acetate  yield  primarily  p-hexa-pS-diones 
and  a-phenyl-P-methylbuta-ay-dione ;  ethyl  benzoate,  hexa-pS- 
dione,  and  a-phenylpenta-ay-dione  (prepared  also  from  methyl 
ethyl  ketone,  ethyl  benzoate,  and  sodium,  and  characterised  as  the 
copper  salt,  m.  p.  153 — 154°)  are  obtained  from  the  heated  mixture. 
Phenyl  benzyl  ketone  does  not  condense  with  ethyl  acetate  under 
the  experimental  conditions  used;  sodium  dissolves  in  the  ketone 
with  evolution  of  hydrogen.  Benzyl  ethyl  ketone,  b.  p.  223 — 225° 
(semicarbazone,  m.  p.  154 — 155°,  whereas  Senderens  [A.,  1911,  i, 
302]  gives  m.  p.  135-5°),  and  cold  ethyl  acetate  yield  y-phenylhexa- 
p8 -dione,  m.  p.  24 — 26°,  b.  p.  136 — 137°/15  mm.  ( copper  salt,  m.  p. 
162 — 163°),  which  is  hydrolysed  by  aqueous  potassium  hydroxide 
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solution  to  benzyl  methyl  ketone  and  benzyl  ethyl  ketone;  con¬ 
densation  in  warm  solution  gives  y-phenylhexa-  pS-dione  mixed  with 
a-phenylpenta-pS-dione  and  cu-diphenylpenta-Py-dione.  a -Phenyl- 
hexa-$$-dione,  prepared  from  methyl  ethyl  ketone,  ethyl  phenylace- 
tate,  and  sodium  at  0°,  has  b.  p.  153 — 154°/13  mm.  (copper  salt, 
m.  p.  185°).  Benzyl  methyl  ketone  and  ethyl  acetate  condense  in 
cold  solution  to  y-phenylpenta-$&-dione,  m.  p.  58 — 60°,  b.  p.  127 — 
128°/15  mm.  ( copper  salt,  decomp.  222 — 224°  after  softening  at 
210°),  and  a-phenylpenta-(38-dione;  when  the  mixture  is  warmed, 
the  condensation  proceeds  further,  causing  a  diminution  in  the  yield 
of  the  former  product  and  an  increase  in  that  of  the  latter. 

H.  YV. 

Action  of  Phosphorus  Pentachloride  on  certain  Aldehydes 
and  Ketones.  M.  Boitrgttel  (Bull.  Soc.  chim.,  1924,  [iv],  35, 
1629 — 1638). — A  detailed  account  of  an  investigation  already 
described  (A.,  1924,  i,  701).  Methyl  w-propyl  ketone  yields,  besides 
P-chloro-A^-pentene,  b.  p.  86 — 89°,  45°/130  mm.,  d24  0-903, 
ri%  1-421,  y-chloro-AP-pentene,  b.  p.  91 — 92°,  d20  0-904,  rt f  1-423, 
and  a  mixture  of  |3(3-dichloropentane  with  some  py-derivative ; 
when  it  is  treated  with  zinc  dust  and  alcohol,  AP-pentene  is  pro¬ 
duced,  together  with  some  (U-ehloro-AP-pentene.  The  latter  is 
formed  presumably  by  removal  of  hydrogen  chloride  from  the 
pp-dichloropentane,  the  zinc  and  alcohol  acting  as  zinc  ethoxide. 
Diethyl  ketone  yields,  besides  the  acetylenic  hydrocarbon  (loc.  cit.), 
y-chloro-AP-pentene,  and  the  above  dichloro  derivatives  in  slightly 
different  proportions.  Dipropyl  ketone  affords  (together  with  the 
other  products)  an  analogous  mixture  (b.  p.  86°/27  mm.,  d17  1-008, 
nf  1-448),  composed  chiefly  of  8S-dichloroheptane,  but  also  con¬ 
taining  the  yS-derivative,  since  when  it  is  treated  with  zinc  and 
alcohol  A y-heptinene,  b.  p.  97 — 98°,  d17  0-690,  nf  1-393,  is  pro¬ 
duced.  The  products  of  the  other  reactions  already  discussed 
(loc.  cit.)  are  briefly  described.  W.  A.  S. 

Synthesis  of  a-Hydroxyketones.  I.  E.  Schmidt  and  A. 
Ascherl  (Bar.,  1925,  58,  [B\  356—358). — Catalytic  reduction 
transforms  the  group  -CC1(N02)-  into  -CO-  according  to  the 
scheme:  >CCl-N02+6H=:C0+NH4Cl-f  H20.  Thus,  y-chloro- 
y-nitropentane-pS-diol  is  converted  by  hydrogen  in  aqueous  solution 
in  the  presence  of  palladised  barium  sulphate  into  pentan-$-ol- 
y -one,  b.  p.  45 — 48°/ll  mm.,  df  0-9692,  rtf  1-4218  (phenylosazone, 
m.  p.  167°).  Similarly,  [3-chloro-P-nitrobutane-ay-diol  yields  but  an - 
P-ol-P-one,  b.  p.  43 — 45°/ll  mm.,  df  1-0272,  nf  1-4189,  which 

appears  to  exist  in  the  cyclic  form,  ^(^H)JI!H2  p.Chloro- 

[3-nitropentane-ay-diol  gives  pentan- a-ol- (i-one.  b.  p.  54 — 56°/ll  mm., 
df  0-9860,  rtf  1-4234  (phenylosazone,  m.  p.  110 — 111°).  H.  W. 

Constitution  of  the  Normal  Monosaccharides.  II. 
Arahinose.  E.  L.  Hirst  and  G.  J.  Robertson  (J.  Ghem.  Soc., 
1925,  127,  358 — 364). — Normal  stable  derivatives  of  Carabinose 
are  shown  to  belong  to  the  amylene- oxide  type,  whereas  (see 
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following  abstract)  derivatives  of  the  y-series  are  of  the  butylene- 
oxide  form.  Methylation  of  Z-arabinose  with  methyl  sulphate  yields 
trimethyl  ^-methylarabinoside,  m.  p.  46 — 48°,  [a]D  +24°  in  methyl 
alcohol,  [a]D  +46-2°  in  water.  Polarimetric  observations  indicate 
that  this  compound  and  the  isomeric  trimethyl  a-methylarabinoside 
are  interconvertible  forms  and  contain  the  same  type  of  oxide 
linking.  As  in  the  case  of  galactose  (this  vol.,  i,  117),  the  presence 
of  isomerides  possessing  a  different  ring  structure  is  also  indicated. 
Oxidation  of  trimethyl  a-methylarabinoside  with  nitric  acid,  followed 
by  treatment  with  methyl-alcoholic  hydrogen  chloride,  yielded 
methyl  trimethoxyglutarate,  b.  p.  143°/18  mm.,  rif,  1-4355,  [a]D 
+47-3°  in  methyl  alcohol,  [a]D  +45°  in  water;  the  corresponding 
diamide  has  m.  p.  232 — 233°,  [a]D  +50°  in  water.  Methylation 
of  arabotrihydroxyglutaric  acid  gave  rise  to  the  same  ester. 

0.  J.  S. 

Synthesis  of  Derivatives  of  y-Arabinose.  S.  Baker  and 
W.  N.  Haworth  (J.  Chem.  Soc.,  1925,  127,  365 — 369). — A  series 
of  lsevorotatory  derivatives  of  Z-arabinose  has  been  isolated 
belonging  to  the  y-type  of  sugars  and  having  an  oxide  ring  linking 
differing  from  those  hitherto  prepared.  Condensation  of  Z-arabinose 
with  methyl-alcoholic  hydrogen  chloride  has  been  conducted  at 
a  lower  temperature  (18°)  than  that  previously  employed,  and  gave 
rise  to  the  formation  of  y -methylarabinoside,  b.  p.  173 — 175°/0-15 
mm.,  rip  1-4880,  [a]D  —71-3°  in  methyl  alcohol,  —46-8°  in  water. 
This  differs  from  Fischer’s  compound  in  its  extreme  instability 
towards  permanganate,  and  its  ready  hydrolysis  with  very  dilute 
acids.  When  methylated,  it  gave  a-  and  [3-forms  of  trimethyl 
y -methylarabinoside,  b.  p.  85 — 87°/0-3  mm.,  nD  1-4355,  [a]D  — 55-8° 
in  water.  The  [3 -variety  is  hydrolysed  by  N /100-hydrochloric  acid, 
whereas  the  a-compound  is  scarcely  affected  at  this  concentration; 
both  forms  undergo  hydrolysis  with  N /15-acid  to  yield  trimethyl 
y -arabinose,  b.  p.  97 — 99°/0-18  mm.,  nD  1-4503,  [a]D  —39-5°  in 
water,  which  instantaneously  reduces  Fehling’s  solution  and  neutral 
permanganate.  Oxidation  of  trimethyl  y- arabinose  with  nitric 
acid  forms  trimethoxyhydroxyvalerolactone  and  the  more  highly 
oxidised  compound,  dimethoxy hydro xyglutaric  acid.  It  is  con¬ 
cluded  that  the  y-sugars  of  the  pentose  series  belong  to  the  butylene- 
oxide  type  (cf.  preceding  abstract).  C.  J.  S. 

Constitutional  Studies  in  the  Monocarboxylic  Acids 
Derived  from  Sugars.  III.  Isomeric  Tetramethyl  Galactono- 
lactones  and  Trimethyl  Arabonolactones.  J.  Pryde,  E.  L. 
Hirst,  and  R.  W.  Humphreys  (J.  Chem.  Soc.,  1925,  127,  348 — 
357).— Tetramethyl  cZ-galactonolactone,  having  a  specific  rotation 
+  106-7°  in  water,  was  obtained  in  an  earlier  investigation  (T., 
1923,  123,  1808)  and  to  this  the  amylene-oxide  structure  was 
ascribed.  This  substance  is  now  regarded  as  a  mixture  of  isomeric 
amylene-  and  butylene-oxide  forms,  since  a  product  has  now  been 
obtained,  from  tetramethylgalactose  as  initial  material,  having 
[air  +160-7°  in  water,  this  value  dropping  to  +47-6°  after 
20  hours.  Direct  methylation  of  galactose  with  methyl  sulphate 
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gave  tetramethylgalactose,  [a]D  +83*3°  in  water,  from  which  a 
crystalline  tetramethyl  galactonamide,  m.  p.  121°,  was  obtained. 
What  is  presumably  the  butylene-oxide  form  of  tetramethyl 
galactonolactone  was  prepared  by  the  methylation  of  cZ-galactono- 
lactone,  and  has  [a]D  -4-29°  in  water  (initially). 

Experiments  with  Z-arabinose  gave  similar  results.  From  tri¬ 
methyl  a-methyl  Z-arabinaside  there  has  been  obtained  ae-tri- 
methyl  Z-arabonolactone  having  an  initial  value  of  [a]D  4-138° 
in  water,  this  value  falling  to  4-224°  after  24  hours,  the  lactone 
being  converted  into  the  corresponding  trimethylarabonic  acid. 
The  amylene-oxide  linking  is  presumed  from  the  evidence  of  the 
presence  of  this  form  of  oxygen  bridge  in  the  normal  fully  methylated 
arabinose.  ae-Trimethyl  Z-arabonolactone  forms  a  crystalline 
amide,  m.  p.  95 — 100°. 

Oxidation  of  mixed  trimethyl  methylarabinosides  with  nitric 
acid  resulted  in  the  formation  of  a  mixture  of  dimethyl  trimethoxy- 
glutarate  and  what  is  regarded  as  the  butylene- oxide  form  of  tri¬ 
methyl  arabonolactone.  C.  J.  S. 

Occurrence  of  a  Rhamnosan.  E.  0.  von  Lippmann  (Ber., 
1925,  58,  [21],  425). — A  rhamnosan,  [a]^  about  — 135°,  has  been 
obtained  as  a  clear,  transparent  gum  from  the  blossoms  of  a  water- 
lily  which,  in  consequence  of  a  sinking  of  the  water,  was  resting 
on  the  bottom  of  a  pond.  It  was  hydrolysed  by  the  expressed  sap 
of  the  plant  to  rhamnose.  H.  W. 

[Nomenclature  of  Steric  Series].  A.  Wohl  and  K.  Freuden- 
berg  (Ber.,  1925,  58,  [2?],  451 ;  cf.  A.,  1923,  i,  182). — A  correction. 
Z(-) -Galactose  and  Z(-)-mannose  should  replace  (Z(-)-galactose  and 
d(-) -mannose  respectively.  H.  W. 

Formation  of  Sorbose  by  Condensation  of  Formaldehyde. 

W.  Kuster  and  F.  Schoder  ( Z .  'physiol.  Chem.,  1924,  141,  110 — 
131). — The  presence  of  dl- fructose  (a-acrose)  and  a  ketopentose 
in  the  mixture  of  sugars  (formose)  which  results  from  the  poly¬ 
merisation  of  formaldehyde  under  the  influence  of  certain  alkaline 
condensing  agents  has  been  confirmed.  In  addition,  sorbose  has 
been  isolated  from  the  reaction  product  and  identified  as  such 
by  comparison  of  its  phenylhydrazone  with  that  obtained  from 
sorbose  (prepared  from  mountain-ash  berries)  and  also  by  oxidation 
with  nitric  acid  to  trihydroxyglutaric  acid  and  trihydro xybutyric  acid. 
Disodium  hydrogen  phosphate,  magnesium  peroxide,  and  sodium 
perborate  do  not  promote  the  condensation  of  formaldehyde  to 
formose ;  the  presence  of  phosphates  inhibits  the  condensing  action 
of  lead  hydroxide  but  not  of  calcium  carbonate.  E.  S. 

Acetone  Sugars.  V.  Synthesis  of  Aminohexoses  from 
Galactose.  K.  Freudenberg  and  A.  Doser  (Ber.,  1925,  58, 
[23],  294 — 300;  cf.  A.,  1923,  i,  652,  1179). — The  p-toluenesulphonyl 
derivative  of  galactose  diisopropylidene  ether  is  transformed  by 
liquid  ammonia  at  the  atmospheric  pressure  or,  preferably,  by 
methyl-alcoholic  ammonia  at  100°  into  a  mixture  of  diisopropylidene - 
galactosylamine  and  di-diisopropylidenegalactosylamine  in  which  the 
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precise  position  of  the  amino  group  has  not  been  located.  The 
primary  amine  has  b.  p.  122 — 126°/0*5 — 1  mm.,  [a]+  —63*09°; 
it  yields  an  unstable  hydrochloride,  decomp.  229°,  a  picrolonate, 
m.  p.  223°  (decomp.),  and  ( ?)  a  monobromo  derivative.  The 
benzoyl  derivative  has  m.  p.  132*5°,  [a]]®8  — 26*74°  in  acetone. 
The  isopropylidene  groups  can  be  removed  from  the  amine  by 
dilute  sulphuric  acid,  but  the  galactosylamine  could  not  be  caused 
to  crystallise  or  transformed  into  crystalline  salts.  Deamination 
results  in  a  mixture  of  sugars  which  is  transformed  by  nitric  acid 
into  oxalic  acid  and  only  half  the  quantity  of  mucic  acid  which  would 
be  yielded  by  pure  galactose.  The  deaminised  mixture  yields  two 
phenylhydrazones  which  could  not  be  isolated  in  the  homogeneous 
condition.  Galactose  does  not  appear  to  be  present,  since  the 
characteristic  o-tolylhydrazone  could  not  be  isolated.  Deamination 
of  diisopropylidenegalactosylamine  yields  diisopropylidenegalactose 
smoothly,  showing  that  transformations  have  not  occurred  within  the 
molecule.  Oxidation  of  the  free  amino-sugar  with  mercuric  oxide 
yields  galactosamic  acid,  C6H1306N,  [<x]$8  +9*23°  (±1)  in  N/ 5- 
sodium  hydroxide  solution;  the  corresponding  phenylhydrazide 
was  prepared.  When  diisopropylidenegalactosylamine  is  benzoyl- 
ated  and  the  isopropylidene  groups  are  removed,  amorphous 
benzoylgalactosylamine  is  produced,  which  is  characterised  as  the 
crystalline  phenylhydrazone,  m.  p.  201°.  Di-diisopropylidene- 
galactosylamine  forms  crystals,  m.  p.  108°  from  aqueous-methyl 
alcohol,  m.  p.  125 — 126°  from  light  petroleum,  [a]’?8  —84*35°  in 
acetone.  It  yields  a  benzoyl  derivative,  m.  p.  129°,  [a]l?8  —53*9° 
in  acetone,  and  a  nitroso  compound,  m.  p.  181 — 182°,  [oc]$8  — 7*9° 
in  acetone,  which  can  also  be  prepared  by  the  action  of  nitrous 
acid  on  as-di-dmopropylidenegalactosylhydrazine  (A.,  1923,  i,  1179), 
proving  thus  that  the  isopropylidene  groups  do  not  suffer  dis¬ 
placement  during  these  changes.  Digalactosylamine  is  a  pale  yellow 
syrup  which  yields  a  bisphenylhydrazone,  decomp.  192°.  H.  W. 


Acetone  Sugars.  VI.  Constitution  of  Diacetonemannose 
[Mannose  Dusopropylidene  Ether].  K.  Frettdenberg  and 
A.  Wolf  (Ber.,  1925,  58,  [ B ],  300 — 303). — Diisopropylidene- 
mannose,  m.  p.  123°  [Freudenberg  and  Hixon  (A.,  1923,  i,  1179) 
record  m.  p.  118°],  is  converted  by  a  solution  of  ammonia  in  methyl 
alcohol  at  95 — 98°  into  diisopropylidenemannosylamine  (I,  R= 
NH2),  b.  p.  128 — 129°/1  mm.,  [a]+  +9*4°  in  ethyl  alcohol,  which 
is  tolerably  ;  stable  towards  alkalis  but  ex¬ 


tremely  sensitive  to  acids,  which  immediately 
regenerate  diisopropylidenemannose.  The 
corresponding  benzoyl  derivative  has  m.  p. 
178°.  The  primary  amine  is  readily  con¬ 
verted  by  heat  into  the  secondary  amine, 
(C12H1905)2NH,  m.  p.  160°,  [a]g8  +26°  in 
s-tetrachloroethane,  which  yields  dmsopro- 


I-  pylidenemannose  with  acids.  The  existence 

of  the  secondary  amine  renders  it  very  improbable  that  the  primary 
compound  contains  the  basic  group  in  an  aS-bridge,  and  this 
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possibility  is  excluded  by  the  observation  that  dimethylamine 
behaves  in  the  same  manner  as  ammonia  towards  diisopropv lidene  - 
mannose,  yielding  diisopropylidenemannosyldimethylamine  (I,  R= 
NMe2),  m.  p.  76°,  [<x]£8  +42-5°  in  ethyl  alcohol.  The  observations 
necessitate  a  revision  of  the  constitution  ascribed  by  Freudenberg 
and  Hixon  ( loc .  cit.)  to  diisopropylidenemannose,  to  which  the 
formula  I  (R=OH)  is  now  allotted,  whereby  the  production 
of  mannose  from  dhsopropylidenemethylmannose  (R— OMe)  is 
readily  explained.  The  inability  of  dnsopropylidenemannose  to 
reduce  Fehling’s  solution  in  spite  of  the  presence  of  a  free  hydroxyl 
group  is  ascribed  to  the  non-production  or  extremely  short  dur¬ 
ation  of  the  oxo  stage  in  the  mutual  conversion  of  the  a-  and 
£J-forms.  In  contrast  to  diisopropylidenedextrose,  diisopropylidene- 
mannose  exhibits  only  a  very  slow  mutarotation,  which  is  catalytic- 
ally  accelerated  by  alkali  hydroxide.  It  yields  a  sodium  compound 
when  treated  with  concentrated  sodium  hydroxide  solution,  but 
the  analytical  data  do  not  establish  whether  the  substance  is  a 
derivative  (I,  R=ONa)  or  an  additive  compound  of  sodium  hydr¬ 
oxide  and  diisopropylidenemannose .  H.  W. 

Non-Reducing  11  Limit  Dextrin  I.”  V.  Syniewski  (Annalen, 
1925,  441,  285 — 297). — The  constitution  previously  proposed  for 
starch  (A.,  1903,  i,  69)  is  now  supported  by  the  isolation  of  the  non¬ 
reducing  “  limit  dextrin  I  ”  predicted  as  arising  from  starch  by 
exclusive  a-carbonyl  hydrolysis,  through  the  discovery  of  a  nearly 
pure  a-carbonyl  hydrolytic  agent  in  the  diastatic  enzyme  of  un¬ 
malted  barley.  When  an  amylodextrin  solution,  prepared  from 
potato  starch,  is  treated  with  barley  extract  at  the  ordinary  temper¬ 
ature,  the  amylodextrin  rapidly  undergoes  hydrolysis  until  in 
about  75  minutes,  as  shown  by  treating  samples  of  the  solution  with 
Fehling’s  solution,  64%  of  the  amylodextrin  has  been  converted  into 
maltose,  after  which  very  little  further  change  takes  place.  The 
solution  contains,  besides  maltose,  a  dextrin  which  does  not  reduce 
Fehling’s  solution  and  gives  a  blue  colour  with  iodine,  thereby 
sharply  distinguishing  the  product  from  that  resulting  in  the  action 
of  a  malt  diastase  On  amylodextrin.  To  isolate  the  new  dextrin, 
the  solution  is  poured  into  boiling  water  to  destroy  the  diastase  and 
the  filtered  solution  poured  into  alcohol.  The  precipitated  dextrin 
is  further  purified  by  successive  solution  in  water  and  precipitation 
with  alcohol.  “  Limit  dextrin  I  ”  C72H132066,  is  a  white  substance, 
[aft  +194*92°,  mol.  wt.  6002  in  aqueous  solution,  with  a  reducing 
power  of  about  1%  in  terms  of  maltose.  This  slight  reducing  power 
is  probably  due  to  decomposition  of  the  dextrin  through  heating  in 
strongly  alkaline  solution  produced  by  Fehling’s  reagent.  By  the 
action  of  malt  extract  at  75°,  the  new  dextrin  rapidly  undergoes 
P -hydrolysis,  yielding  in  50  to  60  mins,  a  solution  which  gives  no 
colour  with  iodine  and  has  a  reducing  power  in  terms  of  maltose  of 
13*6%,  and  contains  the  previously  described  reducing  “  limit 
dextrin  I,”  identical  with  Lintner’s  achroodextrin.  Acetylation  of 
the  dextrin  yields  an  acetyl  derivative  containing  50%  of  acetyl. 
This  result  indicates  that  the  non-reducing  “  limit  dextrin  I  ”  con- 
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tains  48  acetylisable  hydroxyl  groups,  and  from  the  formula  pre¬ 
viously  developed  for  amylodextrin  ( loc .  cit.)  it  is  deduced  that  the 
remaining  oxygen  atoms  are  present,  6  in  a-carbinol  linkings  and 
12  in  (3-carbonyl  linkings.  The  action  of  a-diastase  on  the  amylo¬ 
dextrin  is  thus  represented  by  the  equation,  C21  6H3720j  86 + 1 2H20  = 
12C12H22011+C72H132066.  The  high  molecular  weight  of  the 

limit  dextrin  ”  in  aqueous  solution  is  attributed  to  the  formation 
of  a  reversion  product  in  accordance  with  the  equation 

3C72H132066  9H20— C216H3780189.  B.  B. 

Oxidation  of  Amylodextrin.  V.  Syniewski  (Annalen, 
1925,  441,  277 — 285;  cf.  A.,  1903,  i,  69). — On  oxidation  with 
bromine  at  40 — 50°  in  the  presence  of  barium  carbonate,  amylo¬ 
dextrin  yields  amylodextrinic  acid,  C216H3480198,  [aju  +191*1°. 
The  new  acid,  which  was  obtained  pure  by  repeated  solution  in 
water  and  precipitation  with  alcohol,  readily  reduces  Fehling’s 
solution  at  the  ordinary  temperature,  the  reducing  power  being 
equivalent  to  23*24%  of  maltose,  and  gives  a  silver  mirror  with 
alkaline  silver  solutions.  Phenylhydrazine  hydrochloride  in  the 
presence  of  sodium  acetate  gives  a  brick-red  hydrazide, 
C288H420O186N24,  m.  p.  153°  on  rapid  heating;  on  slowly  heating, 
this  begins  to  melt  at  142°.  A  quantitative  study  of  the  oxidation 
shows  that  about  48  atoms  of  bromine  are  used  in  the  oxidation  of 
1  mol.  of  amylodextrin.  Analyses  of  the  neutral  and  basic  barium 
salts  and  of  the  basic  lead  salt  indicate  that  the  acid  has  a  basicity 
of  twelve.  These  results  lead  to  the  development  of  the  following 

formula  [(C18){  >  (C6)-0-CH.[CH*0H]2*CH*CH(0H)-C02H}3]4  f 

I - Q - 1 

amylodextrinic  acid  from  that  previously  proposed  for  amylodextrin 
{loc.  cit.),  the  presence  of  glycuronic  acid  residues  in  the  molecule 
being  further  indicated  by  the  formation  of  about  5%  of  furfuralde- 
hyde  on  distillation  of  the  amylodextrinic  acid  with  hydrochloric 
acid,  an  amount  which  corresponds  with  the  34*57%  of  glycuronic 
acid  anhydride  theoretically  present.  It  is  suggested  that  in  the 
animal  body  glycuronic  acid  is  produced  by  hydrolysis  of  an  oxida¬ 
tion  product  of  glycogen  analogous  to  amylodextrinic  acid,  and  not 
by  the  oxidation  of  the  primary  alcohol  group  of  dextrose  (cf. 
Fischer,  A.,  1891,  677).  These  results  lead  to  the  further  suggestion 
that  oxycellulose  contains  glycuronic  acid  residues  as  well  as  dextrose 
residues.  R.  B. 

Action  of  Strong  Bases  on  Cotton  Cellulose.  I.  II.  F. 

Dehnert  and  W.  Konig  ( Cettulosechem .,  1924,  5,  107 — 112;  1925, 
6,  1 — 10). — The  compound  (C6H10O5)2,NaOH  is  formed  in  aqueous 
sodium  hydroxide  solutions  at  concentrations  between  4 N  and  QN ; 
possibly  another  compound,' (C6H10O5),NaOH,  exists  at  concentra¬ 
tions  of  10 — 12A.  The  compound  (C6H10O5)2,KOH  is  formed  at  4-5A 
concentration  and  there  is  no  evidence  of  further  combination; 
(C6H10O5)2,LiOH  exists  at  concentrations  of  0*6 — 2-OiV.  The 
strong  organic  bases  also  show  the  phenomena  of  mercerisation. 
Trimethyl- sulphonium  hydroxide  and  -guanidonium  hydroxide 
combine  with  2  mols.  of  cellulose  to  1  mol.  of  base  in  a  maimer 
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exactly  similar  to  the  inorganic  alkali  hydroxides.  Tetramethyl- 
ammonium  hydroxide  combines  in  the  ratio  of  3  or  4  mols.  of 
cellulose  to  1  mol.  of  base.  Phenyltrimethylammonium  hydroxide 
forms  two  compounds  in  which  4  mols.  of  cellulose  are  combined 
respectively  with  1  mol.  and  3  mols.  of  the  base.  Mercerisation  is 
regarded  as  a  chemical  process  typical  of  the  action  of  cold  aqueous 
solutions  of  strongly  basic  substances  on  cellulose.  The  product  is 
permanently  modified  and  is  termed  “  mercellulose.”  The  appear¬ 
ance  of  the  phenomena  at  different  molar  concentrations  of  the 
different  bases  is  attributed  to  viscosity  differences  influencing  the 
ease  of  hydrolysis  of  the  various  alkali- celluloses.  Mercellulose,  no 
matter  by  what  alkali  it  has  been  produced,  shows  the  same  increased 
absorptive  capacity  in  dilute  solutions  of  sodium  hydroxide,  which 
is  as  3  :  2  compared  with  ordinary  cotton.  The  degree  of  dissocia¬ 
tion  of  alkali- cellulose  in  0-5iV-sodium  hydroxide  is  calculated  at 
about  75%.  Repeated  mercerisation  with  the  same  or  different 
alkalis  produces  no  modification  of  the  properties  of  “  mercellulose.” 

J.  F.  B. 

Alkali-Cellulose.  E.  Knecht  and  J.  H.  Platt  (J.  Soc.  Dyers 
and  Col.,  1925,  41,  53 — 55). — Measurement  of  the  preferential 
absorption  of  sodium  hydroxide  by  cotton  yarn  when  placed  in 
solutions  of  sodium  hydroxide  shows  that  the  amount  of  sodium 
hydroxide  absorbed  by  cotton  increases  with  increasing  concentra¬ 
tion  of  the  alkali  hydroxide,  but  remains  constant  at  about  12*28% 
in  solutions  of  density  1*20 — 1*47,  and  indicates  that  a  compound 
2C6H10O5,NaOH  is  formed.  Similar  measurements  support  less 
conclusively  the  formation  of  a  compound,  2C6H10O5,KOH,  when 
cotton  is  treated  with  potassium  hydroxide  solution  ( d  1*35 — 1*48). 

A.  J.  H. 

Action  of  Heat  on  Cotton  Cellulose.  E.  Knecht  and  E.  F. 
Muller  (J.  Soc.  Dyers  and  Col.,  1925,  41,  43 — 47). — Air-dry, 
bleached  cotton  is  affected  by  prolonged  heating  (1866  hrs.)  at  90°, 
its  copper  number  being  increased  from  0*4  to  1*0 — 2*0  and  its 
tensile  strength  considerably  reduced.  Heating  in  a  vacuum  causes 
much  less  deterioration  than  heating  in  an  open  tube.  Discoloration 
of  cotton  by  heat  is  not  commensurate  with  its  deterioration.  Cotton 
mercerised  by  means  of  sodium  hydroxide  or  nitric  acid  is  more 
susceptible  to  the  action  of  heat  than  unmercerised  cotton.  During 
the  prolonged  heating  of  cotton  at  90°  an  empyreumatic  odour  and 
a  volatile  acid  are  produced  and  the  cellulose  is  partly  converted 
into  a  soluble  carbohydrate.  Lignin  obtained  from  wood  was  less 
discoloured  than  the  accompanying  cellulose  after  being  heated 
at  90°  in  a  sealed  tube  for  2276  hrs.  [Cf.  B.,  1925,  200.] 

A.  J.  H. 

Degradation  of  Cellulose  by  Formic  Acid.  E.  Heuser  and 
W.  Schott  ( Cellulosechem .,  1925,  6, 10 — 11). — When  viscose  cellulose 
was  heated  with  5%  formic  acid  at  160°,  the  formation  of  dextrose 
was  17%  after  \  hr.  and  50%  after  1  hr.  At  180°,  more  than  50% 
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of  dextrose  was  produced  in  \  hr.  The  amount  of  dextrose  was 
much  smaller  when  the  liquid  was  heated  rapidly  to  the  maximum 
temperature  than  when  it  was  heated  slowly.  Hydroxymethyl- 
furfuraldehyde  is  a  secondary  product  of  the  action  of  the  acid ;  4% 
of  this  aldehyde  was  found  after  heating  at  160°  for  1  hour.  The 
residue  is  hydrocellulose  either  partly  or  completely  soluble  in  8% 
sodium  hydroxide  solution.  No  gaseous  decomposition  of  the 
formic  acid  was  observed,  practically  the  whole  of  the  acid  being 
recovered  after  the  hydrolysis.  J.  F.  B. 

Ethers  of  Polysaccharides  and  Hydroxy-Acids.  R.  0. 
Herzog  ( Biochem .  Z.,  1924,  152,  257). — A  reply  to  Weltzien  (this 
vol.,  i,  12)  on  behalf  of  Chowdhury  (A.,  1924,  i,  1029).  J.  P. 

Stability  of  Cellulose  Esters.  A.  Caille  ( Chim .  et  hid., 
1925,  13,  11 — 13). — Cellulose  hydrogen  sulphate,  prepared  by  the 
action  of  a  mixture  of  100%  sulphuric  acid  and  glacial  acetic  acid 
on  cotton,  cannot  be  washed  neutral  by  distilled  water  owing  to  the 
continuous  hydrolysis  of  the  ester ;  neutral  washings  can,  however, 
be  obtained  by  use  of  alcohol  or  calcareous  water.  In  the  latter 
case,  the  acid  function  of  the  cellulose  sulphuric  ester  is  neutralised 
by  the  mineral  bases  of  the  water.  Sulphuric  ester  groups  thus 
neutralised  are  regarded  as  substantially  stable,  and  a  series  of 
partly  neutralised  cellulose  acetates  prepared  in  1918  was  found  to 
be  more  or  less  decomposed  in  proportion  as  their  sulphuric  acid 
groups  were  unneutralised  or  neutralised  in  the  process  of  manu¬ 
facture.  The  unneutralised  sulphuric  acid  ester  groups  of  these 
cellulose  acetates  had  been  completely  hydrolysed  to  free  sulphuric 
acid  during  the  prolonged  storage,  and  profound  hydrolysis  of  the 
acetic  ester  had  been  induced.  The  neutralised  portion  of  the 
sulphuric  ester  group  in  cellulose  acetate  is  stable,  and  resists  hydro¬ 
lysis  on  heating  with  water  at  120°,  whereas  the  unneutralised 
portion  is  rapidly  converted  into  free  sulphuric  acid.  J.  F.  B. 

Rontgen  Spectrographic  Comparison  of  Tunicin  and 
Lichenin  with  Cellulose.  R.  O.  Herzog  and  H.  W.  Goneel 
(Z.  physiol .  Chem.,  1924,  141,  63 — 67). — The  Rontgen  diagrams 
obtained  from  tunicin  and  cellulose  (ramie  fibres)  were  completely 
identical  and  entirely  different  from  that  given  by  lichenin.  The 
two  former  carbohydrates  are  thus  chemically  identical,  whilst  the 
crystalline  constituents  of  the  latter  evidently  differ  from  those  of 
the  former.  E.  S. 

Constitution  of  Pine  Lignin.  IV.  P.  Klason  (Ber.,  1925, 
58,  [Bj,  375—380;  cf.  A.,  1920,  i,  822;  1922,  i,  324;  1923,  i,  187). 
— The  action  of  sulphite  solutions  on  pine  lignin  gives  a  mixture  of 
the  dibasic  and  monobasic  sulphonic  acids,  2C20H20O6,2H2SO3  and 
2C20H20O6,H2SO3,  the  latter  being  obtained  when  the  process  is 
effected  at  as  low  a  temperature  as  possible.  The  lignosulphonic 
acid  isolated  by  Doree  and  Hall  (A.,  1924,  i,  1049)  appears  to  be  a 
mixture  of  these  two  acids.  The  formula,  C20H2rjO6,  used  previously 
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for  lignin  for  the  sake  of  simplicity  requires  to  be  doubled  (cf. 
Klason,  A.,  1920,  i,  149). 

Proof  is  afforded  that  the  [3 -naphthyl amine  salt  of  a-lignosulphonic 
acid  is  transformed  by  an  excess  of  aqueous  sodium  hydroxide 
solution  partly  into  a-lignosulphonic  acid  and  partly  into  the  acid 

r-ch2-ch(so3h)*ch:n-c10h7. 

Experimental  evidence  is  quoted  against  the  view  of  Willstatter 
and  Kalb  (A.,  1922,  i,  989)  that  aromatic  substances  are  not  formed 
in  appreciable  amount  by  the  degradation  of  lignin.  H.  W. 

Chemistry  of  Lignin.  II.  Comparison  of  Lignins  Derived 
from  Various  Woods.  W.  J.  Powell  and  H.  Whittaker  ( J . 
Chem.  Soc.,  1925,  127,  132—137;  cf.  ibid.,  1924,  125,  357).— On 
acetylation  of  lignin  derived  from  poplar,  birch,  ash,  spruce,  larch, 
and  pine,  or  of  flax  lignin,  the  total  number  of  acetyl  -)-  methoxyl 
groups  (calculated  from  the  formula  C45H48016)  is  9,  whilst  methyl- 
ation  followed  by  acetylation  again  yields  a  similar  product  in  each 
instance ;  it  is  concluded  that  the  natural  lignins  are  derivatives  of 
the  same  polyhydroxy  compound  (8 — 10  OH  groups),  differing  only 
in  the  number  of  methoxyl  groups  (3 — 5).  The  absence  of  carboxyl 
groups  may  be  inferred  from  the  insolubility  of  the  acetyl  compounds 
in  cold  alkali.  The  six  dodecabromolignins,  their  acetyl  derivatives, 
and  two  dodecachlorolignins  are  similar  to  the  corresponding 
derivatives  of  flax  lignin ;  so  also  with  the  six  nitrolignins,  in  which 
three  nitro  groups  are  present,  and  the  existence  of  an  aromatic 
nucleus  is  indicated ;  in  addition  to  nitration,  oxidation  occurs,  and 
the  solubility  of  acetylnitrolignin  in  alkali  may  be  due  to  a  carboxyl 
group.  Whilst  flax  lignin  gives  a  monophenylhydrazone,  under 
different  conditions  methyl-lignin  reacts  with  3  mols.  of  phenyl- 
hydrazine,  whence  the  presence  of  two  keto  groups  in  addition  to 
the  aldehydo  group  is  deduced.  To  the  parent  hydroxy  compound  is 
given  the  name  lignol  and  the  formula  C38H30O4(CO)2(CHO)(OH)9. 
On  purification  of  the  six  wood  lignins,  the  pentosan  (<1%) 
disappears.  F.  M.  H. 

Constitution  of  the  Natural  Humic  Acids.  O.  Buri an 
( Brennstoff-Chem .,  1925,  6,  52 — 54). — Humic  acids  prepared  by 
heating  cellulose  under  pressure  with  water  in  the  absence  of  air 
and  those  extracted  from  Kassel  lignite  yield  furfuraldehyde 
when  distilled  with  lime;  its  presence  is  shown  by  the  green 
coloration  of  a  pine -wood  shaving  moistened  with  hydrochloric  acid 
and  by  its  red  coloration  with  aniline  acetate.  This  supports  the 
view  that  cellulose  is  the  source  of  the  furfuraldehyde,  although  the 
presence  of  the  furan  ring  in  the  humic  acid  itself  as  suggested  by 
Marcusson  is  doubted.  Comparison  is  made  with  the  decomposition 
of  lignin  from  pine  wood  yielding  dextrose  and  coniferyl  alcohol,  and 
it  is  suggested  that  the  dextrose  is  subsequently  converted  into 
humic  acids.  A.  C.  M. 

Constitution  of  Natural  Humic  Acids.  W.  Eller  (Brenn¬ 
stoff-Chem.,  1925,  6,  55). — The  experiments  of  Burian  (vide  supra) 
as  to  the  cellulose  origin  of  the  humic  acids  are  criticised.  The 
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colour  reactions  used  by  Burian  for  the  identification  of  fur- 
furaldehyde  in  the  distillates  from  humic  acids  are  considered 
unsatisfactory.  Although  externally  similar,  the  humic  acids 
from  cellulose  are  not  identical  with  natural  humic  acids  (cf. 
Eller,  A.,  1923,  i,  543).  A.  C.  M. 

Fusain  and  its  Oxidation.  Composition  of  Coal.  F.  V. 

Tideswell  and  R.  V.  Wheeler  ( J .  Chem .  Soc.,  1925,  127,  125 — 
132). — From  the  rate  of  absorption  of  oxygen  at  30°  and  at  100°, 
it  is  concluded  that  the  oxidisability  of  fusain  increases  less  rapidly 
with  temperature  than  does  that  of  the  associated  coal.  A  certain 
amount  of  “  reactive  ”  material  is  present  with  “  true  fusain,”  and 
the  difference  in  the  degree  of  oxidisability  of  fusains  from  different 
sources  is  attributed  to  the  varying  proportions  of  these  constituents. 

F.  M.  H. 

Banded  Bituminous  Coal.  Composition  of  Coal.  F.  V. 

Tideswell  and  R.  V.  Wheeler  (J.  Chem.  Soc.,  1925,  127,  110 — 
112;  cf.  T.,  1919,  115,  619;  1922,  121,  2345). — Ulmification  is  the 
main  chemical  process  during  the  decay  of  plants ;  with  ageing  of 
peat,  the  amount  of  material  soluble  in  alkali  increases,  but  in  coals 
the  ulmins  are  converted  into  insoluble  cementing  material.  The 
“  reactive  ”  matter  of  vitrain,  elarain,  and  durain  is  assessed  at 
100%,  90%,  and  70%,  respectively.  F.  M.  H. 

Oxidation  of  Banded  Bituminous  Coal  at  Low  Tem¬ 
peratures.  Composition  of  Coal.  W.  Francis  and  R.  V. 
Wheeler  (J.  Chem.  Soc.,  1925,  127,  112 — 125). — By  means  of 
regulated  oxidation  by  moist  air,  or  by  hydrogen  peroxide,  it  is 
possible  to  obtain  similar  alkali-soluble  ulmins  from  vitrain,  durain, 
and  fusain;  for  vitrain,  which  is  the  most  readily  attacked,  this 
oxidation  by  air  is  complete  at  150°,  and  is  accompanied  by  destruc¬ 
tion  of  the  compounds  which  are  soluble  in  both  pyridine  and 
chloroform.  It  is  considered  that  the  alkali-soluble  ulmins,  which 
have  disappeared  during  natural  carbonisation,  are  thus  regenerated 
by  oxidation;  the  “  reactive  ”  group  of  compounds  is  specified  as 
those  which  can  be  thus  oxidised.  F.  M.  H. 

-Triaminopropane  and  its  Complex  Metallic  Com¬ 
pounds.  F.  G.  Mann  and  W.  J.  Pope  ( Proc .  Roy.  Soc.,  1925, 
A,  107,  80 — 92). — A  detailed  account  of  work,  in  part  abstracted 
previously  (A.,  1924,  i,  1049).  The  following  additional  compounds 
are  described  :  a fiy -triaminopropane  hydrochloride  and  the  corre¬ 
sponding  hydrobromide  (+H20),  m.  p.  (anhydrous),  307 — 310° 
(decomp.);  a  (3  y-triacetamidop  ropane ,  m.  p.  200 — 202°  (corr.), 
and  the  corresponding  benzoyl  derivative,  m.  p.  217 — 218°  (corr.) ; 
cobaltiditriaminopropane  iodide  [Co  ptn2]I3  and  the  chloroplatinate, 
[Co  ptn]2,3PtCl6,6H20,  m.  p.  (anhydrous),  270°  (decomp.)  after 
darkening  at  255° ;  rhodiditriaminopropane  tri-iodide  and  the  corre¬ 
sponding  chloroplatinate  (+4H20),  m.  p.  (anhydrous)  328°  (decomp.) 
after  darkening  at  295° ;  diaminoacetoxime  dihydrochloride ;  diacet- 
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amidoacetonephenylhydrazone,  m.  p.  115 — 118°;  acetamidomethyl- 
glyoxalosazone,  NHAc*CH0*C(;N*NHPh)*CHIN-NHPh,  m.  p.  186°. 

M.  S.  B. 

Permanence  of  Choline  Solutions  in  Ampoules.  J.  W.  Le 

Heux  (Arch.  Pharm.,  1924,  262,  570 — 575). — Solutions  of  choline 
hydrochloride  will  keep  good,  both  chemically  and  physiologically, 
for  at  least  three  years  in  brown  (Jena-Violax)  glass  if  made  up 
with  0-001A-hydrochloric  acid.  In  common  glass,  or  when  the 
solution  is  made  up  with  water  alone,  decomposition  takes  place 
in  less  than  a  year,  and  if  the  solution  be  made  up  with  water  and 
then  be  sealed  up  in  common  glass,  it  will  not  keep  for  six  months 
unchanged.  Choline  solutions  may  be  sterilised  without  damage. 

W.  A.  S. 

Preparation  of  Derivatives  of  Basic  Hydroxyalkyl  Ethers. 

Farbenfabriken  vorm.  F.  Bayer  &  Co.,  and  J.  Callsen  (D.R.-P. 
398010;  from  Chem.  Zentr.,  1924,  ii,  1399 — 1400). — Derivatives  of 
basic  hydroxyalkyl  ethers  are  obtained  by  the  action  of  alkylene- 
glycols,  alkylenechlorohydrins,  or  alkylene  oxides  on  aliphatic 
amines  or  their  halogen  salts,  and  treatment  of  the  resulting  dialkyl  - 
aminoalkyl  hydroxyalkyl  ether  with  alkylating  agents;  or  alter¬ 
natively  by  the  conversion  of  an  alkylamine  into  a  quaternary 
compound,  converting  this  into  its  hydroxyalkyl  ether,  or  treating 
the  halogenated  hydroxyalkyl  ether  with  tertiary  amines.  The 
compounds  obtained  from  choline  or  its  N-  and  (7-homologues  by 
replacement  of  the  hydroxylic  hydrogen  by  hydroxyalkyl  groups 
are  comparatively  less  toxic,  with  a  pronounced  action  like  that  of 
arecoline,  and  are  valuable  substitutes  for  this  alkaloid.  Dimethyl- 
aminoethyl  alcohol  with  xylene,  sodium,  and  ethylenechlorohydrin 
at  high  temperatures,  or  with  ethylene  oxide  at  140°  under  pressure, 
or  the  action  of  dimethylaminoethyl  chloride  on  the  monosodium 
compound  of  ethylene  glycol,  yields  dimethylaminoethoxyethyl 
alcohol ,  NMe2-CH2-CH2-0-CH2-CH2-0H,  b.  p.  88— 98°/40  mm., 
which  with  methyl-alcoholic  methyl  iodide  yields  the  corresponding 
quaternary  iodide,  m .  p .  1 1 6 — 1 17°.  The  same  compound  is  obtained 
by  the  action  of  trimethylamine  on  iodoethoxyethyl  alcohol,  or  of 
ethylene  oxide  on  choline  iodide.  The  bromide,  m.  p.  83 — 86°, 
and  nitrate  are  described.  The  monosodium  derivative  of  ethylene 
glycol  and  diethylaminoethyl  chloride  in  benzene  yield  diethyl- 
aminoethoxyethyl  alcohol,  similarly  converted  into  the  corre¬ 
sponding  methiodide,  m.  p.  117 — 120°.  Similarly,  diethylamino¬ 
ethyl  alcohol  in  xylene  on  treatment  with  sodium  and  diehloro- 
hydrin  yields  the  glyceryl  ether  of  the  diethylamino  compound, 
(NEt2’CH2*CH2,0'CH2)2CH,0H ;  the  corresponding  methiodide  is 
described.  R.  B. 

[Mechanism  of  Oxidation  Processes.]  O.  Warburg  (Bio- 
chem.  Z.,  1924,  152,  191 — 1921. — A  reply  to  Wieland  and  Bergel 
(A.,  1924,  i,  1172).  J.  P. 

Preparation  of  p-Keto-Bases.  C.  Mannich  (D.R.-P.  393633; 
from  Chem.  Zentr.,  1924,  ii,  1025). — Aeetoacetic  acid  and  its  mono- 
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substitution  products  condense  with  formaldehyde  and  primary 
or  secondary  amines  thus  :  (i)  C0Me*CHR*C02H+CH20+NHR12 
=  COMe*CHR*CH2*NR \  +  H20  +  C02 ;  (ii)  2C0Me-CHR-C02H  + 
2CH20  +  NH2R2  =  [COMe-CHR-CH2]2NR2  +  2fi20  +  2C02  (where 
R  and  RX=H  or  a  univalent  radical,  R2=a  univalent  radical). 
It  is  sufficient  to  hydrolyse  the  acetoacetic  esters,  neutralise  the 
solution,  and  treat  the  latter  with  the  equivalent  amount  of  amine 
hydrochloride ;  formaldehyde  is  then  added  to  the  well-cooled 
solution  and  left  for  an  hour ;  concentrated  hydrochloric  acid  is 
added  during  the  condensation  to  maintain  the  acidity  of  the 
mixture.  The  resulting  (3-keto-bases  are  precipitated  by  adding 
potassium  hydroxide  and  purified  by  distillation  in  a  vacuum ; 
they  are  of  value  in  the  manufacture  of  drugs.  Ethyl  ethylaceto- 
acetate,  formaldehyde,  and  dimethylamine  afford  a -dimethylamino- 
$-ethylbutan-y-one,  b.  p.  62 — 64°/14  mm.,  hydrochloride,  m.  p.  131°; 
ethyl  ethylacetoacetate,  piperidine,  and  formaldehyde  afford 
a-piperidino-$-ethylbutan-y-one,  b.  p.  108 — 110°/15  mm.,  hydro¬ 
chloride,  m.  p.  136° ;  ethyl  benzylacetoacetate,  piperidine,  and 
formaldehyde  afford  a.-piperidino-$-benzylbutan-y-one,  b.  p.  180 — 
183°/14  mm.,  hydrochloride,  m.  p.  144°.  Ethyl  acetoacetate, 
formaldehyde,  and  dimethylamine  afford  a  mixture  of  a -dimethyl- 
aminobutan-y-one,  b.  p.  51 — 52°/12  mm.,  and  a -dimethylamino- 
$-dimethylaminomethylbutan-y-one,  b.  p.  85 — 90°/12  mm.,  picrate, 
m.  p.  136-5°.  E.  A.  M. 

Mechanism  of  Reactions  in  the  Carbamide  Series.  T.  L. 

Davis  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  68 — 73). — Evidence  is 
cited  in  favour  of  the  view  that  the  mechanism  of  many  reactions 
in  the  carbamide  series  is  the  reversible  combination  of  molecules, 
and  all  the  carbamide  derivatives  studied  “  dearrange  ”  or  break 
down,  often  in  more  than  one  manner,  but  always  in  a  predictable 
fashion  analogous  to  that  in  which  carbamide  “  dearranges  ”  into 
ammonia  and  cyanic  acid.  The  ease  with  which  the  various 
substituted  carbamides  undergo  “  dearrangement  ”  is  governed 
by  the  nature  and  position  of  the  substituent  groups.  By  applying 
the  end-products  as  reagents  it  has  been  found  possible  to  simplify 
a  number  of  syntheses.  J.  S.  C. 

Action  of  Alkali  Hydroxide  on  a-Bromo-a-ethylbutyryl- 
carbamide.  G.  Newbery  ( J .  Ghem.  Soc.,  1925, 127,  295 — 307). — 
Interaction  of  a-bromo-a-ethylbutyrylcarbamide, 
CBrEt2-CONH-CONH2. 

and  2A-sodium  hydroxide  (cf.  Rosenmund  and  Hermann,  A., 
1912,  i,  244)  yields  :  (a)  cn-ethylcrotonylcarbamide,  m.  p.  198°,  {b)  a 
small  amount  of  the  isomeride,  m.  p.  158°,  probably  formed  directly 
by  elimination  of  hydrogen  bromide,  (c)  a-ethylcrotonamide,  m.  p. 
104°,  (d)  two  a-ethylcrotonic  acids,  (e)  diethyl  ketone,  and  (/)  its 
equivalent  of  cyanide,  perhaps  due  to  intermediate  formation  of 
a-bromo-a-ethylbutyramide  (cf.  Mannich  and  Zemik,  A.,  1908, 
i,  399),  ( g )  carbamide,  and  (h)  s-bisdiethylglycollylcarbamide, 
b.  p.  283 — 286°/760  mm.,  m.  p.  29°  (cf.  Clemmensen  and  Heitman, 
A.,  1908,  i,  771) ;  its  silver  salt  with  ethyl  iodide  gives  bis-<x-ethoxy- 
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<x-ethylbutyrylcarbamide,  b.  p.  240°,  hydrolysed  to  a- ethoxy  -a- ethyl - 
butyramide,  m.  p.  36°.  a-Bromo-a-ethylbutyrylcarbamide  or 
a-ethylcrotonylcarbamide  is  hydrolysed  to  a-ethylcrotonic  acid 
by  alkali,  which  under  similar  conditions  does  not  appreciably  affect 
the  corresponding  amides. 

Labile  a-ethylcrotonylcarbamide,  m.  p.  198°,  is  converted  by 
hydrogen  bromide  into  the  stable  isomeride,  m.  p.  158°,  whilst 
either,  with  hydrogen  bromide,  yields  a  small  amount  of  [i-bromo- 
<x-ethylbutyrylcarbamide,  m.  p.  179°.  By  hydrogen  bromide,  heat, 
or  concentrated  alkali,  labile  a-ethylcrotonamide,  m.  p.  104°,  is 
converted  into  the  stable  isomeride,  m.  p.  118°.  The  stable  forms 
of  carbamide  or  amide  on  treatment  with  concentrated  alkali  give 
stable  a-ethylcrotonic  acid,  whereas  the  labile  isomerides  give  a 
mixture  of  the  two  acids.  From  the  acid  chloride,  only  stable 
forms  of  carbamide,  amide,  and  acid  are  obtained.  On  reduction  the 
carbamides  yield  a-ethylbutyrylcarbamide,  which  is  hydrolysed  to 
a-ethylbutyramide,  also  obtained  by  reduction  of  the  a-ethyl- 
crotonamides.  The  amides  are  more  readily  attacked  by  bromine 
than  are  the  carbamides,  that  of  m.  p.  104°  giving  ap-dibromo- a-ethyl¬ 
butyramide,  m.  p.  128°,  whilst  that  of  m.  p.  118°  gives  the  isomeride, 
m.  p.  79° ;  the  carbamide,  m.  p.  198°,  forms  aL$-dibromo-a.-ethylbutyryl- 
carbamide,  m.  p.  143°,  whilst  that  of  m.  p.  158°  forms  the  isomeride, 
m.  p.  112°.  F.  M.  H. 

Preparation  of  CC-Substituted  Succinimides.  Farbwerke 
vorm.  Meister,  Lijciijs,  &  Pruning,  M.  Bockmuhl,  and  A.  Schwarz 
(D.R.-P.  389948;  from  Chem.  Zentr.,  1924,  ii,  889—890). — C'C'-Sub- 
stituted  succinimides  are  prepared  from  succinic  acids  containing 
at  least  one  aryl  group,  and  alkyl  groups,  and  from  their  derivatives 
(such  as  anhydrides,  ester-acids,  di-esters,  ester-nitriles,  nitriles, 
ester-amides,  or  diamides)  by  the  methods  generally  used  for  pre¬ 
paring  succinimide.  The  imides  have  the  general  formula 

RiiBiiiC — CO 

RmRIVC— (RT=aryl;  R11,  Rm,  RIV=H  or  alkyl). 

Thus,  a-phenylbutyronitrile  is  treated  with  sodamide  in  ether, 
and  the  resultant  sodium  compound  heated  with  ethyl  bromoacetate  ; 
the  resultant  nitrile,  CPhEt(CN),CH2,C02Et,  b.  p.  155 — 170°/ 
11  mm.,  is  added  to  strong  sulphuric  acid,  affording  ethyl  a-phenyl- 
cc-ethylsucdnamate,  m.  p.  105°,  which  is  converted  by  dilute  alkali 
into  oi-phenyl-oL-ethylsuccinimide,  m.  p.  99°,  which  is  also  obtained 
by  heating  the  ester- amide  at  200°,  or  by  heating  the  ester-nitrile 
with  alcoholic  ammonia  at  190 — 195°.  In  a  similar  manner, 
a-phenyl-<x-isopropylsuccinimide,  m.  p.  107°,  is  prepared  from  ethyl 
<x-phenylisopropylsuccinamate,  m.  p.  107°,  and  a.-phenyl~a.-cUlyl- 
succinimide,  m.  p.  89°,  from  ethyl  cL-phenyl-oL-allylsuccinamate,  m.  p. 
98°.  The  ester-amides  are  obtained  by  hydrolysis  of  corresponding 
nitriles,  b.  p.  175 — 178°/14  mm.,  170 — 173°/12  mm.,  respectively, 
with  strong  sulphuric  acid,  the  ester- nitriles  themselves  being  formed 
from  ethyl  bromoacetate  and  the  sodium  compounds  of  a  -phenyl- 
$-methylbutyronitrile,  b.  p.  ,123 — 124°/15  mm.,  or  a- phenyl- A*/- 
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pentenonitrile,  b.  p.  131 — 133°/15  mm.,  respectively,  the  nitriles 
being  obtained  by  alkylation  of  phenylacetonitrile. 

cc-Bromo-<x-ethylbutyronitrile  (obtained  by  distilling  the  corre¬ 
sponding  amide  with  phosphoric  oxide)  condenses  with  sodio- 
phenylmalononitrile  to  give  a-cyano-x-phenyl-x  a' -diethylsuccino- 
nitrile,  (CN)2CPh-CEt2*CN,  b.  p.  100°/10  mm.,  m.  p.  74°,  which 
eliminates  ammonia  and  carbon  dioxide  on  heating  with  aqueous 
alkali  to  give  a-phenyl-x  a! -diethylsuccinimide,  m.  p.  110°. 

The  sodium  compound  of  a-phenylbutyronitrile  condenses  with 
ethyl  a-bromobutyrate  to  give  the  nitrile,  CEt2(CN)*CHEt*C02Et, 
b.  p.  180°/19  mm.,  which  is  hydrolysed  by  strong  sulphuric  acid 
to  the  ester-amide,  which  yields  x-phenyl-xx -diethylsuccinimide,  m.  p. 
119°,  on  heating  with  ammonia  at  120°.  The  products  have  a 
powerful  soporific  and  sedative  effect,  and  are  free  from  deleterious 
action  on  the  stomach  and  general  condition.  E.  A.  M. 

Preparation  of  Tetramethylguanidines.  M.  Schenck  and 
E.  von  Graevenitz  (Z.  physiol.  Chem.,  1924,  141,  132 — 145). — The 
yield  of  aa(3 y-tetramethylguanidine  (Schenck,  A.,  1912,  i,  425) 
is  considerably  improved  when  Lecher  and  Graf’s  (A.,  1923,  i,  761) 
modification  of  the  method  is  employed,  a  a  p  8  -  Te  trameth  y  1  - 
guanidine  (cf.  Schenck,  loc.  cit.)  may  be  obtained  under  the  same 
conditions  from  N NS- trimethyl-  t^-thiocarbamide  and  dimethyl- 
amine.  It  is  also  formed  when  cyanogen  iodide  is  heated  on  a 
water-bath  with  excess  of  anhydrous  dimethylamine  for  half  an 
hour.  as-Dimethylthiocarbamide  has  m.  p.  164°,  which  is  some¬ 
what  higher  than  the  value  given  in  the  literature.  E.  S. 

Double  Ferrocyanides  of  Hydrazine  and  Metallic  Elements. 

P.  R.  RJLy  and  P.  N.  D.  Gupta  ( Z .  anorg.  Chem.,  1924,  140,  81 — 
92). — Potassium  ferrocyanide  solution  is  treated  with  concentrated 
hydrochloric  acid  until  it  becomes  turbid  and  the  solution  is  then 
cleared  by  the  careful  addition  of  water.  Excess  of  ether  then 
precipitates  ether-ferrocyanide,  which  is  dissolved  in  alcohol  and 
re-precipitated  with  ether.  On  solution  in  water  hydroferrocyanic 
acid  is  formed,  which  is  neutralised  with  hydrazine  hydrate  and 
the  salt  precipitated  with  excess  of  alcohol,  first  as  an  oil  which 
later  turned  to  a  horny,  bright  yellow  mass.  This  is  soluble  in 
water  and  yields  amorphous  compounds,  insoluble  in  dilute  mineral 
acids,  on  precipitation  with  salts  of  copper,  nickel,  cobalt,  iron, 
and  zinc.  The  composition  varies  with  the  manner  of  precipitation, 
but  the  precipitates  have  the  general  formula 
Mp(N2H5),Hr(FeCN)i,fH20. 

No  regularity  in  the  values  for  different  metals  with  the  same 
procedure  was  found.  All  the  compounds  are  unstable  in  air  and 
are  decomposed  by  sodium  hydroxide  giving  the  metallic  hydroxide, 
and  all  but  the  iron  salts  are  acid.  L.  J.  H. 

Preparation  of  Pure  Calcium  Cyanamide.  K.  Yasuda 
(Tech.  Rep.  Tdhoku,  1924,  4,  153 — 158). — Crude  calcium  cyan- 
amide  (1  part)  is  shaken  during  3  hours  with  water  (4  parts),  and 
the  calcium  precipitated  from  the  solution  by  addition  of  aluminium 
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sulphate.  Evaporation  of  the  filtrate,  after  addition  of  ammonia, 
gives  a  60%  yield  of  dicyanodiamide.  Calcium  cyanamide  (purity 
99-71%)  is  obtained  by  heating  dicyanodiamide  (70  parts)  and 
calcium  oxide  (30  parts)  in  an  atmosphere  of  nitrogen  at  900 — 920° 
for  15 — 20  minutes  and  allowing  the  product  to  cool  out  of  contact 
with  air.  C.  S. 

Fluorides  of  Qrgano-metallic  Compounds.  III.  Thallium 
Alkyl  and  Aryl  Fluorides.  E.  Krause  and  A.  von  Grosse  {Ber., 
1925,  58,  [5],  272 — 275). — Thallium  dimethyl  fluoride,  TlMe2F, 
decomp,  above  230°  when  slowly  heated,  is  prepared  by  the  action 
of  silver  fluoride  on  a  warm  aqueous  solution  of  thallium  dimethyl 
bromide ;  the  corresponding  dodecahydrate  is  described.  Thallium 
diethyl  fluoride,  decomp,  above  170°  when  slowly  heated,  and  its 
( ?)  dodecahydrate  are  obtained  similarly.  Thallium  diphenyl 
fluoride  has  m.  p.  305 — 310°  (decomp.)  when  cautiously  heated. 
The  thallium  diphenyl  ion  is  characterised  by  its  ability  to  form  a 
very  sparingly  soluble  nitrate.  In  contrast  to  the  corresponding 
chlorides,  bromides,  and  iodides,  the  fluorides  described  above  are 
freely  soluble  in  water,  the  series  thus  resembling  the  simple  thallous 
and  silver  halides.  H.  W. 

Residual  Affinity  and  Co-ordination.  XXIII.  Interactions 
of  Trimethylstibine  and  Platinic  and  Palladous  Chlorides. 

G.  T.  Morgan  and  V.  E.  Yarsley  (J.  Chem.  Soc.,  1925,  127,  184 — 
190). — Trimethylstibine  reduces  chloroplatinic  acid  and,  in  alcoholic 
solution,  gives  (I)  an  orange,  insoluble  compound  and  (II)  bistri- 
methylstibinedicMoroplatinum,  [2Me3Sb,PtCl2],  which  is  yellow  and 
soluble ;  in  aqueous  solution,  only  (I)  is  formed,  which  by  heating 
at  60°  is  converted  into  (II).  Either  (I)  or  (II)  with  excess  of 
trimethylstibine  yields  (III)  tetrakistrimethylstibineplatinous  chloride, 
[Pt,4Me3Sb]Cl2  (characterised  by  its  chloroplatinate ),  and  this  with 
potassium  chloroplatinate  gives  (I),  which  is  therefore  tetrakistri- 
methylstibineplatinous  chloroplatinate,  [Pt,4Me3Sb]PtCl4.  (Ill)  with 
chloroplatinic  acid  gives  tetralcistrimethylstibineplatinous  chloro¬ 
platinate,  [Pt,4Me3Sb]PtCl6,  which  is  hydrolysed  by  excess  to  (I) 
and  (II) ;  (III)  is  converted  by  palladous  chloride  into  tetrakistri- 
methylstibineplatinous  chloropalladite. 

Trimethylstibine  and  palladous  chloride  give  bistrimethylstibine- 
dichloropalladium,  JYMegSKPdCy,  (yellow),  which  is  converted 
by  excess  of  trimethylstibine  into  tetrakisirimethylstibinepalladous 
chloride,  [Pd,4Me3Sb]Cl2,  (orange);  this  is  converted  by  dilute 
hydrochloric  acid  into  trimethylstibinedichloropalladium  hydro¬ 
chloride,  [Me3Sb,PdCl3]H,  which  is  comparatively  stable. 

"  "  F.  M.  H. 

Direct  Combination  of  Ethylenic  Hydrocarbons  with 
Hydrogen  Sulphites.  I.  Kolker  and  A.  Lapworth. — (See  i, 
353.) 

Migratory  Tendencies  of  Organic  Radicals.  I.  M. 
Tiffeneau  and  A.  Orekhov  {Bull.  Soc.  chim.,  1924,  [iv],  35, 
1639 — 1653). — A  review  of  published  information  on  the  migration 
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of  radicals  in  such  changes  as  the  pinacolinic  transposition,  various 
other  reactions  being  discussed.  The  comparative  migratory  ten¬ 
dencies  bear  no  simple  relation  to  the  comparative  affinities  (cf. 
A.,  1923,  i,  333;  1924,  i,  283,  729).  W.  A.  S. 

Benzene  Ring  Problem.  E.  Schroer  (Z.  Elelctrochem., 
1925,  31,  53 — 54). — An  electronic  model  of  the  benzene  ring  based 
on  the  theory  of  Kossel  is  described.  It  is  shown  to  afford  a  satis¬ 
factory  explanation  of  certain  chemical  properties  of  benzene  and 
its  derivatives.  N.  H.  H. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  H.  J.  Prins  ( Rec .  trav.  chim .,  1925,  44,  166 — 172; 
cf.  A.,  1919,  i,  71;  this  vol.,  i,  18;  Barnett,  A.,  1924,  i,  1292; 
Barnett  and  Matthews,  this  vol.,  i,  18). — It  is  claimed  that  the 
author’s  theory  of  substitution  in  the  aromatic  nucleus,  involving 
the  equilibrium  between  atom-energy  and  bond-energy,  receives 
experimental  confirmation  from  various  sources.  It  is  considered 
that  for  analogous  reactions,  the  velocity  is  determined  by  the 
amount  of  atom-energy.  By  applying  the  electronic  theory  of 
valency,  it  appears  that  “  electrophilic  ”  atoms  (atoms  showing  a 
pronounced  tendency  to  take  up  electrons),  if  directly  attached  to 
the  nucleus,  are  op-directing,  but  if  attached  indirectly  by  a  less 
electrophylic  atom  are  m-directing,  which  agrees  with  the  deduc¬ 
tions  from  the  original  theory.  The  bond  between  the  nucleus 
and  a  m- directing  group  is  non-polar  and  the  bond-energy  small, 
whilst  between  the  nucleus  and  op-directing  groups  it  is  more 
polar,  with  considerable  bond-energy.  When  there  is  more  than 
one  substituent,  the  dominating  group  is  probably  the  one  with 
the  more  polar  character.  F.  M.  H. 

Syntheses  by  Means  of  Organic  Peroxides.  I.  Action 
of  Benzoyl  Peroxide  and  some  of  its  Derivatives  on  Boiling 
Benzene.  H.  Gelissen  and  P.  H.  Hermans  (Ber.,  1925,  58, 
[J5],  285 — 294). — The  decomposition  of  benzoyl  peroxide  dissolved 
in  boiling  benzene  results  in  the  formation  of  carbon  dioxide, 
benzoic  acid  (partly  in  the  form  of  unidentified  esters),  diphenyl, 
phenyl  benzoate,  bisdiphenylyl,  and  a  resinous  material  from  which 
1  :  4-diphenylbenzene  can  be  extracted  in  small  amount.  Reaction 
occurs  mainly  according  to  the  schemes  :  Ph'CO’O'O'CO'Ph-f- 
C6H6  ->  Ph-C02H+C6H5-C6H5+C02  and  Ph-C02Ph+C6H6+C02. 
1  :  4-Diphenylbenzene  and  bisdiphenylyl  are  produced  by  the  action 
of  the  peroxide  on  diphenyl  and  1  :  4-diphenylbenzene,  respectively, 
whereby  also  benzoic  acid,  carbon  dioxide,  and  complex  esters  of 
benzoic  acid  are  formed;  these  substances  are  also  produced  by 
the  action  of  benzoyl  peroxide  on  diphenyl  at  110°.  The  par¬ 
ticipation  of  benzene  in  the  reaction,  contrary  to  the  statement  of 
Lippmann,  is  established  by  the  weights  of  the  products  and  by 
the  observation  that  p -chlorobenzoyl  peroxide ,  m.  p.  137 — 138° 
(decomp.)  (prepared  by  the  action  of  sodium  hydroxide  and  hydrogen 
peroxide  on  p-chlorobenzoyl  chloride  in  the  presence  of  acetone),  is 
transformed  by  boiling  benzene  into  carbon  dioxide,  p-chlorobenzoic 
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acid,  and  4-chlorodiphenyl,  whereas,  according  to  Lippmann, 
4  :  4'-dichlorodiphenyl  should  be  produced  :  (C6H4C1*C0*0)2  — > 
C6H4C1*C6H4C1+2C02.  Further,  ra-nitrobenzoyl  peroxide  and  benz¬ 
ene  yield  carbon  dioxide,  m-nitrobenzoic  acid,  and  m-nitrodiphenyl. 

The  thermal  decomposition  of  benzoyl  peroxide  results  in  the 
evolution  of  approximately  1  mol.  of  carbon  dioxide  from  each 
molecule  of  peroxide ;  diphenyl  is  also  produced  in  small  amount. 
In  the  presence  of  certain  catalysts  (which  will  be  described  sub¬ 
sequently),  decomposition  proceeds  very  uniformly  with  evolution 
of  nearly  2  mols.  of  carbon  dioxide  and  formation  of  diphenyl  in 
excellent  yield.  H.  W. 

Condensation  Reactions  with  Nitrosyl  Chloride.  A. 

Schaarschmidt  and  M.  Raeck  (Ber.,  1925,  58,  [B],  348 — 352). — 
In  continuation  of  the  investigation  of  the  action  of  nitrogen 
peroxide  on  benzene  and  halogenated  benzenes  in  the  presence  of 
aluminium  chloride  (Schaarschmidt,  this  vol.,  i,  123),  it  is  shown 
that  reaction  only  occurs  to  a  very  slight  extent  when  nitrosyl 
chloride  is  brought  into  contact  with  aromatic  hydrocarbons  in  the 
presence  of  aluminium  chloride  at  the  atmospheric  temperature 
owing  to  the  stability  of  the  additive  compound  of  aluminium 
chloride  and  nitrosyl  chloride.  The  authors’  theory  that  the 
hydrocarbon  and  not  the  acid  chloride  is  activated  by  aluminium 
chloride  in  the  Friedel-Crafts  reaction  appears  thus  to  receive 
further  confirmation.  If  the  mixture  is  warmed  hydrogen  chloride 
is  evolved  and  the  residue  yields  p-aminodiphenyl  in  addition  to 
resinous,  brown  condensation  products  and  a  little  phenol  and 
bases  with  an  odour  of  pyridine.  The  yield  of  condensation  pro¬ 
ducts  increases  with  increasing  proportion  of  aluminium  chloride 
and  the  amount  of  amorphous  products  increases  with  rise  of 
temperature.  H.  W. 

Separation  of  o-  from  p-N itr otoluene  and  o-  from  p-Nitro- 
chlorobenzene  by  Rectification  in  a  Vacuum.  V.  Molinari 
(Atti  Congr.  Naz.  Chim.  Ind.,  1924,  402 — 406). — Rectification  of 
mixtures  of  o-  with  p-nitrotoluene  or  o-  with  p-nitrochlorobenzene 
at  a  pressure  of  about  20  mm.  by  means  of  a  column  containing 
Lessing  or  Prym  rings  and  capped  with  an  automatic  dephlegmating 
device  yields  the  components  in  almost  pure  condition. 

T.  H.  P. 

Alkali  Salts  of  Aromatic  iV-Halogenosulphonamides. 

Chemische  Fabrik  von  Heyden  A.-G.  (D.R-P.  390658;  from 
Chem.  Zentr.,  1924,  ii,  888). — Alkali  salts  of  aromatic  A-halogeno- 
sulphonamides  are  prepared  by  treating  the  sulphonamides  or 
their  salts  with  calcium  hypohalogenites  and  alkali  salts.  Thus, 
the  calcium  salt  of  p-toluenesulphonamide  is  added  to  an  aqueous 
suspension  of  calcium  hypochlorite,  stirred  for  several  hours,  and 
sodium  p-toluenesulphonchloroamide  precipitated  from  the  filtered 
solution  by  adding  sodium  chloride  or  acetate ;  sodium  p -toluene - 
sulphonbromoamide  and  benzenesulphonchloroamide  are  prepared 
analogously.  The  products,  free  from  calcium  salts,  serve  as 
disinfecting  or  bleaching  agents.  F.  A.  M. 
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Hydrolysis  of  Acylchloroamines  in  Water.  F.  G.  Soper 
(J.  Ghem.  Soc .,  1925,  127,  98 — 102). — Owing  to  the  slight  extent 
of  the  reversible  hydrolysis  of  chloroamines  in  water,  INC1+H20  ^ — *- 
INH-j-HClO,  the  hydrolysis  has  been  studied  in  the  presence  of 
another  amine  the  conditions  of  equilibrium  of  which  are  known. 
p-Toluenesulphondichloroamide  was  selected  for  reasons  previously 
given  (A.,  1924,  i,  1176).  The  method  employed  depends  on  the 
following  considerations.  p-Toluenesulphondichloroamide  dissolves 
in  solutions  of  anilides  with  the  formation  of  the  corresponding 
chloroamines  : 

C7H7-S02-NHC1 

C7H7*S0.2*NC12+H20  ^  j  +HC10  ArAcNCl 

C7H7-S02*NH2 

From  the  increase  in  the  solubility  of  the  sulphondichloroamide,  as 
measured  by  the  thiosulphate  titre  of  the  saturated  solution,  the 
concentrations  of  the  chloroamines  formed  in  solution  can  be 
calculated.  The  determination  of  the  solubility  of  p-toluenesulphon- 
dichloroamide  in  solutions  of  anilides  was  carried  out  in  the  same 
way  as  that  in  aqueous  solutions  of  p-toluenesulphonamide  (cf. 
Soper,  loc.  cit.).  The  hydrolysis  constant  is  given  by  the  expression 
[HC10][aniMe]/[chloroamine]=[HC10]x/(d— x).  The  following 
values  for  kh  X 107  have  been  determined  :  N -chloroacetanilide,  7-27  ; 
A-chloroformanilide,  2*4 ;  iV-chloroaceto-o-toluidide,  3-3 ;  A-chloro- 
aceto-p-toluidide,  22-0;  Ao-dichloroacetanilide,  6-9;  iVp- die  hloro- 
acetanilide,  15*0.  A  comparison  of  these  values  with  those  of  the 
ionisation  constants  of  similarly  substituted  compounds  and  with 
the  equilibrium  constants  of  the  hydrolysis  of  anilides  into  amine 
and  acid  (cf.  McBain  and  Davies,  A.,  1912,  ii,  33)  is  given,  and 
shows  that  the  relative  effects  of  the  o-  and  p-methyl  groups  on 
the  hydrolysis  of  the  chloroamines  and  the  ionisation  of  the  amines 
are  almost  identical,  as  are  also  those  of  the  o-  and  p-chlorine 
atoms  on  the  chloroamines  and  the  phenols.  A.  C. 

Electrochemical  Oxidation  of  Homologues  of  Benzene.  I. 
m-Xylene.  F.  Fichter  and  J.  Meyer  (Helv.  Chim.  Acta,  1925, 
8,  74 — 83;  cf.  A.,  1924,  i,  629). — The  electrochemical  oxidation  of 
m-xylene  in  an  emulsion  with  aqueous  sulphuric  acid  yields  small 
quantities  of  m-tolualdehyde  and  isophthalic  acid.  When  the 
oxidation  is  conducted  in  sulphuric  acid-acetone  solution,  the  same 
products  are  observed  together  with  the  intermediate  m-toluic  acid, 
whilst  a  second  type  of  oxidation  gives  rise  to  1:3:  4-xylenol, 
toluquinone,  dixylenol,  [3  :  5  :  2-C6H2Me2(OH)2],  m.  p.  137*5°  (di¬ 
acetyl  derivative,  m.  p.  109*5°,  monomethyl  ether,  m.  p.  88°),  and 
p-xyloquinone.  The  production  of  the  quinone  of  the  para  series 
from  specially  purified  m-xylene  was  confirmed  and  found  to  be 
due  to  the  intermediate  formation  of  dimethyl -t/'-quinol  hydrate, 
converted  into  the  p-xyloquinone  by  acids  (Bamberger  and  Brady, 
A.,  1901,  i,  142).  This  constitutes  a  new  method  for  preparing 
i^-quinols.  G.  M.  B. 
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Ring  Closures  in  the  Meta  Position  in  the  Benzene  Series. 

III.  J.  von  Braun  and  O.  Engel  ( Ber .,  1925,  58,  [2?],  281 — 285  ; 
cf.  A>  1920,  i,  87,  251). — ww'-Dibromomesitylene  is  most  advant¬ 
ageously  prepared  by  the  action  of  bromine  vapour  (1  mol.)  on 
boiling  mesitylene  and  treatment  of  the  product  with  an  additional 
molecule  of  halogen  at  130°.  It  is  converted  rapidly  by  potassium 
cyanide  into  5-methylphenylene-l  :  3-diacetonitrile,  b.  p.  224 — 
225°/14  mm.,  m.  p.  73°,  the  homogeneity  of  which  is  established 
by  its  hydrolysis  to  5-methylphenylene- 1  :  3 -diacetic  acid,  m.  p.  173°, 
and  smooth  oxidation  of  the  latter  to  trimesic  acid.  When  reduced 
with  sodium  and  alcohol,  the  nitrile  gives  the  corresponding  di¬ 
amine  in  amount  too  small  for  extended  investigation  and,  mainly, 
the  secondary  amine,  C11H14INH,  b.  p.  110 — 111°/13  mm.,  which 
yields  a  non-crystalline  nitroso  derivative  and  benzenesulphonyl 
compound  and  a  quaternary  methiodide,  C13H20NI,  m.  p.  253° 
(corresponding  chloroplatinate,  C26H40N2Cl6Pt,  m.  p.  233°).  The 
methiodide  is  converted  by  treatment  with  silver  oxide  followed  by 
distillation  of  the  ammonium  base  in  a  vacuum  into  water,  di- 
methylamine,  and  a  hydrocarbon  (I  or  II),  b.  p.  71 — 72°/14  mm., 
df  0-9012,  1-5371,  which  yields  a  dibromide,  m.  p.  90°.  The 

Me/VcHa-CH,  Me/VcHMe 

(L)  II  2  |  2  III  (II.) 

ch:ch  ch:ch 

smooth  oxidation  of  the  hydrocarbon  to  trimesic  acid  and  the 
presence  of  only  one  double  bond  proves  that  the  C4H6  complex 
must  be  united  in  the  form  of  a  ring  to  two  meta  carbon  atoms 
of  the  benzene  nucleus.  H.  W. 

Preparation  of  Quaternary  Hydrocarbons.  E.  R.  Trotman 
(J.  Chem.  Soc.,  1925,  127,  88 — 95). — Attempts  are  described  to 
prepare  quaternary  hydrocarbons  of  the  type  (CHgPh^CRiR11. 
fi-Bromo-x-phenyl-fi-methylbutane,  CH2Ph*CMeEtBr,  an  oil  with 
mint  odour  and  irritating  action  on  the  eyes,  decomposing  on 
distillation  under  11  mm.,  is  obtained  in  almost  theoretical  yield 
by  the  action  of  hydrogen  bromide  on  benzylmethylethylcarbinol 
(cf.  Konovalov,  A.,  1904,  i,  496).  Magnesium  ethyl  bromide  reacts 
with  p-bromo-  a-phenyl- [i-methylbutane  with  evolution  of  ethane 
and  ethylene  and  formation  of  an  oil,  b.  p.  195 — 205°,  which  appears 
to  contain  a-phenyl-p-methyl-Aa-butene  and  probably  a-phenyl- 
P-methylbutane,  b.  p.  203 — 204°.  The  presence  of  any  quaternary 
hydrocarbon  could  not  be  proved.  An  attempt  to  convert  the 
bromide  into  a  Grignard  compound  and  react  on  it  with  ethyl 
bromide  resulted  in  the  same  products.  Dibenzylmethylcarbinol, 
a  sweet-smelling  liquid,  b.  p.  195 — 200°/14  mm.  (slight  decomp.), 
prepared  from  magnesium  benzyl  chloride  and  ethyl  acetate,  was 
converted  into  $-bromo-a.-phenyl-fi-benzylpropane,  (CH2Ph)2CMeBr, 
prisms,  m.  p.  78-5°,  which  loses  hydrogen  bromide  on  heating,  even 
under  0-2  mm.  It  reacted  with  magnesium  ethyl  bromide,  giving 
off  a  mixture  of  gases  consisting  of  42%  of  ethane  and  58%  of 
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ethylene,  and  formed  a  yellow  oil  from  which  a  small  amount  of 
o&-diphenyl-$y-dibenzyl-$y-dimethylbutane,  m.  p.  171°  (cf.  Spath, 
A.,  1914,  i,  1),  was  isolated.  The  main  product  was  a  mixture  of 
v.y -diphenyl- $-methylpropane  (I),  b.  p.  290 — 294°,  and  an  olefine  (II), 

MgEtBr  MgEtBr 

(I.)  CHMe(CH2Ph)2+C2H,+MgBr2  ^ - CMeBr(CH2Ph)2  - — -> 

C2H6+MgBr2+CHPh:CMe-CH2Ph  (H  > 

Ci6Hig,  b.  p.  294 — 296°,  believed  to  be  ay-diphenyl-P-methyl- 
Aa-propene.  The  quaternary  hydrocarbon  expected,  a-phenyl- 
P-benzyl-(3-methylbutane,  was  not  present  in  the  reaction  products. 
fi-Bromo-a-phenyl-p-benzylpropane  reacted  with  magnesium  benzyl 
chloride  at  100°  to  form  an  oil  which  gave  a  small  quantity  of 
cc-phenyl-$$-dibenzylpropane,  m.  p.  113°;  the  main  product  con¬ 
tained  the  olefine  (II),  and  probably  (I).  Tribenzylmethyl  bromide 
treated  with  magnesium  ethyl  bromide  gave  a  small  yield  of  hexa- 
benzylethane,  m.  p.  82 — 83°  (cf.  Schmerda,  A.,  1909,  i,  563) ;  the 
main  product  was  ay-diphenyl-3-benzyl-Aa-propene, 
CHPh:C(CH2Ph)2, 

m.  p.  42 — 43°,  which  Orekov  and  Grinberg  (A.,  1917,  i,  450) 
described  as  a  viscous  oil.  Tribenzylmethyl  bromide  reacts  with 
magnesium  benzyl  bromide  to  form  ay-diphenyl- [3-benzyl-Aa-propene 
(see  above)  as  chief  product,  but  about  5%  of  the  yield  consisted 
of  tetrabenzylmethane,  C(CH2Ph)4  (ay -diphenyl- fifi-dibenzylpropane), 
cubic  crystals,  m.  p.  164°.  As  there  seemed  to  be  indications  that 
the  halogen  atom  of  tertiary  halides  is  more  readily  displaced  by 
a  benzyl  than  by  an  ethyl  group,  $-bromo-a.-phenyl-\S-methylpropane, 
a  liquid  which  does  not  distil  unchanged  under  11  mm.,  was  treated 
vrith  magnesium  benzyl  bromide.  a-Phenyl-$-benzyl-$-methylprop- 
ane,  (CH2Ph)2CMe2,  b.  p.  293 — 294°,  was  isolated,  but  about 
50%  of  the  product  consisted  of  a -phenyl - (3 - m ethyl- A" -propene , 
b.  p.  181°  (cf.  Klages,  A.,  1904,  i,  497).  It  is  concluded  that  the 
reaction  between  Grignard  reagents  and  tertiary  halogen  derivatives 
does  not  follow  the  normal  course.  Spath’s  ( loc .  cit.)  view  of  the 
mechanism  of  the  reaction  is  criticised.  In  an  attempt  to  prepare 
diketones  of  the  type  COPh’CR(CH2Ph)*CO*Me,  benzylbenzoyl- 
acetone,  C17H1602,  m.  p.  60 — 61°,  yield  50%,  was  prepared  from 
the  sodium  derivative  of  benzoylacetone  and  benzyl  chloride ; 
on  treatment  with  sodium  ethoxide  and  ethyl  bromide,  it  lost  an 
acetyl  group,  giving  phenyl  [i-phenylethyl  ketone  instead  of  the 
quaternary  hydrocarbon  hoped  for.  A.  C. 

Perylene  and  its  Derivatives.  VII.  A.  Zinke,  F.  Linner, 
and  O.  Wolfbauer  (Ber.,  1925,  58,  [.B],  323 — 329). — 3  :  9-Di- 
benzoylperylene  (cf.  Scholl,  Seer,  and  Weitzenbock,  A.,  1910, 
i,  616)  loses  hydrogen  chloride  when  heated  with  aluminium  chloride 
at  180°  and  yields  iso violanthrone .  Bromination  of  dry  perylene 
or  of  the  hydrocarbon  dissolved  in  sulphuric  acid,  nitrobenzene, 
glacial  acetic  acid,  carbon  tetrachloride,  or  carbon  disulphide  gives 
a  mixture  of  3  :  10 -dibromoperylene,  m.  p.  about  190°  (the  con¬ 
stitution  of  which  is  established  by  its  oxidation  by  sulphuric  acid 
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to  3  :  10-perylenequinone ;  cf.  Zinke  and  Unterkreuter,  A.,  1920, 
i,  541),  and  3  :  9 -dibromoperylene,  m.  p.  289-5 — 291°,  which  is 
oxidised  by  concentrated  sulphuric  acid  to  a  new  perylenequinone. 
The  constitution  of  the  latter  bromo  compound  follows  from  its 
conversion  by  benzoyl  chloride  and  aluminium  chloride  in  the 
presence  of  carbon  disulphide  into  3  :  9-dibromoA  :  10-dibenzoyl- 
perylene,  m.  p.  about  355°  (decomp.)  after  darkening  at  340°,  and 
the  conversion  of  this  substance  by  aluminium  chloride  at  170° 
into  isoviolanthrone.  H.  W. 

Perylene  and  its  Derivatives.  VIII.  A.  Zinke,  A.  Pont- 
gratz,  and  K.  Funke  (Ber.,  1925,  58,  [5],  330 — 332).— A  con¬ 
venient  method  for  the  chlorination  of  perylene  consists  in  the 
gradual  addition  of  regulated  amounts  of  hydrogen  peroxide  and 
hydrochloric  acid,  each  diluted  with  glacial  acetic  acid,  to  a 
solution  of  perylene  in  nitrobenzene.  The  following  substances 
are  obtained  in  this  manner  :  3  :  9-dichloroperylene,  m.  p.  280 — 
281°,  the  constitution  of  which  is  established  by  its  conversion 
successively  into  3  :  9-dichloroA  :  10-dibenzoylperylene,  which  does 
not  melt  below  360°,  and  isoviolanthrone  (cf .  preceding  abstract) ; 
(?)  3  :  10-dichloroperylene ;  tetrachloroperylene,  m.  p.  350°,  in  which 
the  chlorine  atoms  probably  occupy  the  3:4:9:  10-positions  and 
from  which  a  halogenated  i.soviolanthrone  cannot  be  produced; 
hexachloroperylene ,  m.  p.  356 — 357°.  H.  W. 

Closure  of  the  Fluorene  Ring  in  the  Di-a-naphthylmethane 
Series.  O.  I.  Magidson  (Ber.,  1925,  58,  [5],  433—442;  cf. 
Schmidlin  and  Massini,  A.,  1909,  i,  561 ;  Tschitschibabin  and 
Magidson,  A.,  1915,  i,  239). — The  action  of  crystalline  phosphoric 
acid  on  di-a-naphthylcarbinol  proceeds  in  accordance  with  the 
scheme  2(C10H7)2CH-OH  ->  [(C10H7)2CH]2O  (C10H7)2C:C(CinH7)2 

— >2(<C10H6)2CH2,  in  which  the  velocities  of  the  individual 
phases  are  of  a  closely  similar  order  of  magnitude.  The  product 
contains  about  65%  of  di-a-naphthafluorene,  10%  of  tetra- 
a-naphthylethylene,  and  25%  of  a  difficultly  separable  mixture  of 
the  hydrocarbons.  By  conducting  operations  under  diminished 
pressure,  it  is  possible  to  make  tetra-a-naphthylethylene  the  main 
product  of  the  change.  The  correctness  of  the  assumed  course  of 
the  action  is  confirmed  by  the  observation  that  di-a-naphthafluorene 
is  formed  from  tetra-a-naphthylethylene  when  the  latter  is  boiled 
with  zinc  dust  and  glacial  acetic  acid  in  the  presence  of  hydrogen 
chloride.  The  action  of  phosphoric  acid  on  tetra-a-naphthyl¬ 
ethylene  is  more  complicated  and  leads  to  the  production  of  di- 
a-naphthylmethane  and  bisdi-a-naphthafluorenyl,  C42H26,  m.  p. 
345 — 350°,  which  is  synthesised  from  di-a-naphthylfluorenyl 
bromide  and  copper  powder  and  from  magnesium  di-a-naphthyl¬ 
fluorenyl  bromide  and  iodine.  The  tendency  of  derivatives  of 
di-a-naphthylmethane  to  form  the  fluorene  ring  is  illustrated  by 
the  conversion  of  di-a-naphthyl  ketone  by  phosphorus  penta- 
chloride  into  di-cc-naphthajluorenone  chloride,  m.  p.  256 — 258°, 
which  is  quantitatively  transformed  by  boiling  amyl  alcohol  in 
the  presence  of  sulphuric  acid  into  di-a-naphthafluorenone.  Benz- 
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hydrol  is  converted  by  phosphoric  acid  at  200°  into  tetraphenyl- 
ethylene,  diphenylmethane,  and  benzophenone,  whereas  xanthydrol 
yields  a  mixture  of  xanthone  and  xanthene. 

Tetra-a-naphthylethylene  differs  from  tetraphenylethylene  in 
that  it  does  not  add  halogen.  Further,  the  latter  hydrocarbon 
is  smoothly  converted  by  phosphorus  pentachloride  into  benzo¬ 
phenone  chloride,  whereas  tetra-a-naphthylethylene  gives  di- 
cc-naphthafluorenyl  chloride ,  m.  p.  220 — 222°,  the  identity  of  which 
is  established  by  its  production  from  di-a-naphthafluorenol  and 
hydrogen  chloride  in  glacial  acetic  acid  solution  at  100°. 

The  action  of  copper  powder  in  the  absence  of  air  and  moisture 
on  di-a-naphthafluorenone  chloride  in  the  presence  of  benzene 
yields  bisdi-oc-naphthafluorenylene,  C42H24,  m.  p.  308 — 310°,  which 
can  be  reduced  to  bisdi-a-naphthafluorenyl  and,  like  tetra-a- 
naphthylethylene,  does  not  add  bromine,  but  forms  a  dibromo 
derivative,  C42H22Br2,  decomp.  380°  after  darkening  at  325°. 
Attempts  to  cause  magnesium  di-a-naphthafluorenyl  bromide  to 
react  with  xanthone  resulted  in  the  production  of  bisdi-a-naphtha¬ 
fluorenyl.  H.  W. 

Aniline  Hydrogen  Salts  of  Acids  of  the  Oxalic  Series.  O. 

Rambech  (J.  Pharm.  Chim.,  1925,  [viii],  1,  150 — 154). — Succinic, 
malic,  and  tartaric  acids  form  no  ammonium  salts.  Glutaric  and 
adipic  acids  and,  contrary  to  the  account  in  the  literature,  sebacic 
acid  form  no  aniline  salts.  By  mixing  aqueous  or  alcoholic  solutions 
of  the  calculated  quantities  of  the  constituents,  the  following  salts 
were  prepared  :  Aniline  trihydrogen  oxalate, 

(C02H)2,(C02H)(C02H,NH2Ph), 

m.  p.  155°  (decomp.) ;  aniline  trihydrogen  malonate,  m.  p.  87 — 89° ; 
aniline  trihydrogen  succinate,  m.  p.  127° ;  aniline  trihydrogen  malate, 
m.  p.  138 — 139°,  [a]}f  4-1°  in  water;  aniline  trihydrogen  tartrate, 
m.  p.  177°,  [a]jf°  15-9°  in  water.  In  no  case  except  in  that  of  oxalic 
acid  could  the  corresponding  normal  or  monohydrogen  salt  be 
obtained.  W.  E.  E. 

Mechanism  of  the  Formation  of  Thiocarbanilide.  S.  J.  C. 
Snedker  (J.  Soc.  Chem.  Ind.,  1925,  44,  74 — 76t). — A  nearly 
quantitative  yield  of  thiocarbanilide  was  obtained  when  equi- 
molecular  quantities  of  aniline  and  carbon  disulphide  were  heated, 
whereas  the  yield  was  62%  when  2  mols.  of  aniline  and  1  mol.  of 
carbon  disulphide  were  used.  These  facts  do  not  accord  with  the 
view  that  the  reaction  occurs  according  to  the  equation  CS2+ 
2NH2Ph=CS(NHPh)2+H2S,  nor  with  the  view  of  Losanitsch 
(A.,  1892,  55)  that  thiocarbanilide  is  a  secondary  product  derived 
from  phenylthiocarbimide  and  aniline.  The  intermediate  product 
is  phenyldithiocarbamic  acid,  NHPh/CS’SH,  and  thiocarbanilide 
is  formed  from  this  by  the  condensation  of  2  mols.  with  the  removal 
of  hydrogen  sulphide  and  carbon  disulphide  :  2NHPh*CS*SH  — >- 
NHPh-CS-NPh-CS-SH  (NHPh)2CS.  When  methylaniline  is  heated 
with  carbon  disulphide  no  thiocarbamide  is  formed  because  phenyl- 
methylcarbamic  acid  has  no  hydrogen  attached  to  the  nitrogen 
atom.  Pure  thiocarbanilide  was  obtained  by  adding  slowly  sulphur 
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dichloride  (1  mol.)  to  a  stirred  mixture  of  aniline  (4  mols.)  and 
excess  of  carbon  disulphide  maintained  at  6°.  The  precipitated 
aniline  hydrochloride  was  removed  and  thiocarbanilide  separated 
out  in  quantitative  yield:  4NH2Ph + CS2+ SC12 = 2NH2Ph,HCl+ 
CS(NHPh)2-j-2S.  The  thiocarbamides  corresponding  with  o-,  m-, 
and  p-toluidine,  m-  and  p-chloroaniline,  o-  and  p-phenetidine,  and 
a-  and  p-naphthylamine  were  prepared,  o-  and  p-Nitroaniline 
failed  to  react.  F.  B. 

Nitration  by  Means  of  Nitrates.  J.  B.  Menke  (Eec.  trav. 
chirn.,  1925,  44, 141 — 149). — Nitration  is  effected  by  means  of  acetic 
anhydride  (cf.  Bamberger,  A.,  1895,  i,  261,  273;  Orton,  T.,  1902, 
81,  806)  together  with  an  inorganic  nitrate,  such  as  ferric,  cupric, 
nickel,  cobalt,  aluminium,  cerium,  or  uranyl  nitrate.  The  reactions, 
which  may  be  regulated  by  choice  of  a  suitable  nitrate  and  temper¬ 
ature,  and  by  diluting  the  acetic  anhydride  with  acetic  acid,  yield 
products  free  from  tar,  whilst  one  nitro  compound  may  be  obtained, 
although  other  methods  may  yield  a  mixture  of  isomerides.  When 
aniline  is  treated  with  crystalline  cupric  (or  ferric)  nitrate  and 
acetic  anhydride  below  30°  and  then  at  30 — 36°,  water  precipitates 
o-nitroacetanilide ;  no  oxidation  occurs,  whereas  if  a  benzene 
solution  of  aniline  is  boiled  with  cupric  nitrate,  aniline-black  is 
produced.  Similarly,  ethyl  acetoacetate  is  nitrated  with  cupric 
nitrate  and  acetic  anhydride  at  50°  and  the  nitroacetic  ester  formed 
is  isolated  as  its  potassium  salt.  Phenol  is  converted  by  ferric 
nitrate  and  acetic  anhydride  at  70 — 85°  into  picric  acid,  benzene 
at  80°  into  nitrobenzene,  chlorobenzene  at  40 — 45°  into  p-chloro- 
nitrobenzene,  and  toluene  at  40°  into  o-nitrotoluene. 

By  the  use  of  cupric  nitrate  and  acetyl  chloride  at  —14°,  phenol 
is  simultaneously  nitrated  and  chlorinated,  yielding  4  :  6-dichloro- 
2-nitrophenol.  The  reagent  may  be  modified  by  dilution  with  acetic 
acid,  or  by  using  a  mixture  of  acetic  acid  and  a  phosphorus  halide. 

Potassium  hydrogen  sulphate,  aluminium  sulphate,  and  cerium 
sulphate  influence  the  hydration  velocity  of  acetic  anhydride,  and 
a  mixture  of  sulphate  with  acetic  anhydride  may  therefore  be 
expected  to  exert  a  sulphonating  action.  F.  M.  H. 

Relation  between  Resin-forming  Capacity  and  Chemical 
Constitution.  W.  Herzog  ( Chem.-Ztg .,  1925,  49,  119 — 120; 
cf.  A.,  1923,  i,  1107). — The  diary lthiocarbamides,  CS(NHR)2, 
which  lose  hydrogen  sulphide  on  heating  with  formation  of  diaryl- 
carbodi-imides,  C(INR)a,  form  an  important  group  of  resin-forming 
substances,  one  of  which,  diphenylcarbodi-imide,  C(INPh)2,  is  a 
commercial  article  resembling  colophony  in  its  properties.  A  second 
group  consists  of  the  diarylolefine  ketones,  such  as  distyryl  ketone, 
which  without  exception  undergo  polymerisation,  forming  lac 
resins  when  heated  above  their  melting  points,  whilst  by  continued 
heating  at  a  higher  temperature  they  are  converted  into  insoluble 
resins.  The  addition  of  further  unsaturated  groupings  to  the 
molecule  containing  these  “  resinophore  ”  groups  frequently  causes 
the  resinification  to  proceed  so  rapidly  as  to  become  explosive  when 
the  required  temperature  is  reached.  P.  M. 
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Condensation  of  Phenylethylamine  with  s-Dichlorodi- 
methyl  Ether.  W.  F.  Short  (J.  Chem.  Soc.,  1925,  127,  269 — 
271). — (3 -Phenylethylamine  (2  mols.),  prepared  by  Wohl  and  Ber- 
thold’s  method  (A.,  1910,  i,  619),  was  mixed  with  s-dichlorodi- 
methyl  ether  (1-25  mols.)  (cf.  Stephen,  Short,  and  Gladding,  T., 
1920,  117,  513)  in  dry  ether  at  the  ordinary  temperature  in  the 
presence  of  zinc  chloride,  and  the  mixture  heated  at  100°.  The 
product,  a  brown  syrup,  consisted  of  tetrahydroisoquinoline  (59% 
yield)  (Becker  and  Decker,  A.,  1912,  i,  844,  obtained  (3-phenyl- 
ethyldimethylamine)  and  di($-phenylethylamino)methane,  m.  p.  153° 
(diacetyl  derivative,  m.  p.  191°),  corresponding  with  about  10%  of 
the  (3 -phenylethylamine.  A.  C. 

Preparation  of  Primary,  Secondary,  and  Tertiary  Amines. 

K.  Kindler  (D.R.-P.  396453;  from  Chem.  Zentr.,  1924,  ii,  1404). 
— Primary,  secondary,  and  tertiary  amines  are  obtained  in  excellent 
yield  by  the  electrolytic  reduction  of  acid  amides,  or  of  mono-  or 
di-alkyl-substituted  acid  amides,  at  40 — 50°  in  the  presence  of 
metals,  such  as  arsenic,  antimony,  bismuth,  tin,  and  lead,  which 
form  hydrogen  compounds.  The  reduction  is  effected  in  acid 
solution  in  an  organic  solvent  miscible  with  water,  and  the  metal 
may  be  present  in  an  electrode  or  as  a  salt.  Thus  benzamide  in 
alcoholic  hydrochloric  or  sulphuric  acid  in  the  presence  of  antimony, 
with  a  current  density  of  0-2 — 0-3  amp. /cm.2  with  a  lead  cathode 
is  converted  quantitatively  into  benzylamine.  Similarly,  A-m  ethyl - 
phenylacetamide  yields  fi-phenylethylmethylamine,  b.  p.  203°. 
A-Dimethyl-p-nitrophenylacetamide  gives  p -aminophenylethyldi- 
methylamine,  m.  p.  41 — 42°,  b.  p.  150°/18  mm.,  the  diazo  compound 
of  which  on  boiling  is  converted  into  hordenine,  the  reaction  estab¬ 
lishing  the  constitution  of  this  alkaloid  as  p-hydroxyphenylethyl- 
dimethylamine.  R.  B. 

Reactions  of  Diphenylamine.  Preparation  of  Diphenyl- 
benzidine.  Action  of  Acids  on  Diphenylnitrosoamine  in 
Aqueous-Alcoholic  Solution.  M.  Marqueyrol  and  H.  Muraottr 
(Mem.  Poudres,  1924,  21,  259 — 271,  272 — 276). — These  are  reprints 
of  papers  already  abstracted  (cf.  A.,  1914,  i,  577,  829).  W.  A.  S. 

Iodine  as  a  Catalyst  in  Reactions  Involving  Elimination  of 
Hydrogen  Halides.  R.  D.  Desai  (J.  Indian  Inst.  Sci.,  1924, 
7,  235 — 251). — Iodine  in  small  amount  catalyses  the  reaction 
between  some  organic  halides  and  primary,  secondary,  or  tertiary 
amines;  in  some  cases  the  reaction  is  assisted  by  the  presence  of 
sodium  acetate.  With  tertiary  amines,  the  replacement  of  methyl 
and  ethyl  by  the  benzyl  radical  was  effected. 

Thus  prepared,  diphenylbenzylamine  has  m.  p.  88 — 88-5°. 
Benzyfmethylaniline  has  b.  p.  161 — 162°/8  mm.,  d^ |  1-0422, 
n^5  1-6008,  and  its  picrate  m.  p.  128 — 128-5°.  The  following  new 
substances  are  described.  Diphenylbenzylamine  hydrochloride  and 
chloroplatinate ;  p -nitrodiphenylbenzylamine,  m.  p.  163°;  diphenyl- 
p-nitrobenzylamine,  m.  p.  93-5° ;  diphenyl-p-aminobenzylamine,  a 
viscid  oil,  forming  a  double  zinc  chloride,  an  acetyl  derivative,  m.  p. 
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165 — 166°,  and  a  benzoyl  derivative,  m.  p.  136 — 137°;  as -phenyl- 
benzyl-p-phenylenediamine,  CH2Ph*NPh*C6H4*NH2,  m.  p.  100— 
101°,  its  zinc  double  chloride,  m.  p.  215 — 220°,  acetyl  derivative, 
m.  p.  201°,  and  benzoyl  derivative,  m.  p.  245 — 246°;  Q-benzyl- 
phenthiazine,  m.  p.  90-5 — 91°,  and  the  corresponding  sulphone, 
m.  p.  211—212°.  B.  F. 

Action  of  Hydrohalogen  Acids  (and  Sulphuric  Acid)  on 
Arylhydroxylamines.  E.  Bamberger  ( Annalen ,  1925,  441, 
297 — 318). — The  experimental  basis  of  results  the  theoretical 
significance  of  which  has  been  previously  discussed  (A.,  1921, 
i,  723).  R.  B. 

Nitro  Derivatives  of  o-Cresol.  G.  P.  Gibson  (J.  Chem.  Soc., 
1925,  127,  42—48;  cf.  A.,  1906,  i,  837;  1907,  i,  1030;  1921, 
i,  779). — o-Cresol  has  been  nitrated  at  —15°  by  Hofmann  and 
Millar’s  method  (A.,  1881,  592).  That  part  of  the  product  volatile 
in  steam,  m.  p.  55 — 65°,  is  mainly  3-nitro-o-cresol,  m.  p.  70°,  b.  p. 
102 — 103°/9  mm.,  with  a  small  amount  of  the  3  :  5-dinitro  compound. 
The  residue  from  the  steam  distillation  separated  by  means  of  50% 
alcohol  gives  3  :  5-dinitro-o-cresol  and  5-nitro-o-cresol.  The  5-nitro 
compound  is  dimorphous  and  is  deposited  from  hot  benzene  in 
yellow  needles  (unstable  form),  which  on  being  kept  in  the  mother- 
liquor  changes  to  the  stable  variety,  large,  colourless  plates,  m.  p. 
96° ;  the  m.  p.  of  the  needles  depends  on  the  rapidity  of  the  heating 
and  may  be  as  low  as  75°.  From  aqueous  alcohol  or  acetone,  the 
monohydrate,  m.  p.  30 — 40°  (cf.  Neville  and  Winther,  Ber.,  1882, 
15,  2978),  is  deposited.  Using  a  greater  proportion  of  nitric  acid 
(at  0°),  the  chief  nitration  product  is  3  :  5-dinitro-o-cresol  with 
small  quantities  of  the  3-  and  5-mononitro  compounds.  Pure 
3  : 5-dinitro-o-cresol  is  obtained  free  from  5-nitro-o-cresol  by 
formation  of  its  sodium  salt.  Sodium  3 : 5-dinitro-o-tolyloxide 
forms  yellow,  hydrated  needles  which  change  to  a  brick -red  powder 
at  100°.  Sodium  3-nitro-o-tolyloxide  (sinters  at  100°),  sodium  5-nitro- 
o-tolyloxide,  and  pyridine  3  : 5-dinitro-o-tolyloxide,  C12H1105N3, 
m.  p.  96°,  are  described.  Derivatives  of  5-nitro-o-cresol  are  obtained 
in  good  yields  by  ordinary  methods,  but  probably  owing  to  the 
proximity  of  two  groups  ortho  to  the  reacting  hydroxyl  group, 
poor  results  are  obtained  for  the  3-nitro-  and  3  :  5-dinitro-o-cresols. 
5-Nitro-o-tolyl  acetate  has  m.  p.  88°;  3-nitro-o-tolyl  acetate,  m.  p. 
42° ;  3  : 5-dinilro-o-tolyl  acetate,  m.  p.  96°.  Of  the  benzoates,  the 
5-nitro-  has  m.  p.  128° ;  the  3-nitro-,  m.  p.  42°,  b.  p.  218 — 220°/ 
9  mm. ;  the  3 : 5-dinitro-  has  m.  p.  132°.  5-Nitro-o-tolyl  toluene  - 
p -sulphonate  has  m.  p.  107°,  the  corresponding  3-nitro-,  m.  p.  66°, 
b.  p.  205 — 210°/0-5  mm.,  257°/ll  mm.  (decomp.).  Very  small 
quantities  of  3-nitro-o-chlorotoluene  and  3 : 5-dinitro-o-chloro- 
toluene  (m.  p.  63°)  are  formed  at  the  same  time  when  benzoyl  or 
toluene-jp-sulphonyl  chloride  acts  on  the  sodium  compounds  of  the 
corresponding  cresols  (cf.  Ullmann  and  San£,  A.,  1912,  i,  104). 

5-Nitro-o-tolyl  methyl  ether  has  m.  p.  64°;  Cain  and  Simonsen 
(T.,  1914,  105,  2390)  give  62°.  From  sodium  3-nitro-o-tolyloxide 
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and  methyl  sulphate  a  nearly  theoretical  yield  of  the  methyl  ether, 
b.  p.  121 — 122°/10  mm.,  m.  p.  30°,  is  obtained,  but  if  methyl 
hydrogen  sulphate  is  present  the  yield  is  greatly  reduced  by  the 
formation  of  sulphonic  derivatives.  Quantitative  methylation 
takes  place  with  sodium  3 :  5-dinitro-o-tolyloxide  and  methyl 
sulphate,  the  occupation  of  the  5-position  hindering  the  formation 
of  sulphonic  derivatives.  Good  yields  of  the  methyl  and  ethyl 
ethers  of  3-nitro-  and  3  :  5-dinitro-o-cresols  are  obtained  on  heating 
the  corresponding  anhydrous  sodium  salts  with  methyl  or  ethyl 
toluene -p-sulphonates .  A.  C. 

Diazotisation  and  Nitration  of  3  :  5-Dibromo-o-anisidine. 

L.  Elion  and  C.  Janssen,  jun.  ( Bee .  trav.  chim .,  1925,  44,  192 — 
195;  cf.  Fuchs,  A.,  1915,  i,  520). — 3  :  5-Dibromo-o-anisidine  is 
obtained  as  a  colourless  substance,  m.  p.  27°  (Fuchs  describes  it 
as  a  yellow  oil),  by  hydrolysing  aceto- 3  :  5-dibromo-o-anisidide 
m.  p.  185 — 186°;  the  hydrochloride  has  m.  p.  about  200°  (decomp.). 
The  hydrobromide,  or,  better,  the  base,  is  mixed  with  potassium 
pyrosulphate  and  diazotised  by  adding  to  nitric  acid  at  0°.  Water 
precipitates  a  by-product,  and  the  filtrate  is  reduced,  by  heating 
with  alcohol  In  presence  of  copper  sulphate,  to  5-bromo-3-nitro- 
anisole,  m.  p.  86°,  whilst  only  a  very  small  quantity  of  3  :  5-dibromo- 
anisole  is  formed.  F.  M.  H. 

Mechanism  of  the  Transformation  of  Phenyl  Allyl  Ethers. 

L.  Claisen  and  E.  Tietze  ( Ber .,  1925,  58,  [U],  275 — 281 ;  cf.  A., 
1912,  i,  965;  1913,  i,  1175;  1919,  i,  266). — Cinnamyl  bromide, 
m.  p.  28-2°,  b.  p.  130 — 131°/15  mm.,  prepared  in  80 — 85%  yield 
by  stirring  cinnamyl  alcohol  with  hydrobromic  acid  (48%)  at  the 
atmospheric  temperature,  is  converted  by  methyl-alcoholic  sodium 
phenoxide  solution  into  phenyl  cinnamyl  ether,  m.  p.  66 — 66-5°, 
b.  p.  189 — 191°/13  mm.,  the  constitution  of  which  is  established  by 
its  hydrogenation  to  phenyl  y-phenylpropyl  ether.  The  unsaturated 
ether  is  transformed  in  boiling  diethylaniline  into  o-cc-phenylallyl- 
phenol,  b.  p.  183 — 185°/12  mm.  ( phenylcarbamate ,  m.  p.  91 — 91-5°), 
which  is  converted  by  glacial  acetic  and  hydrobromic  acids  into 
3 -phenyl-2, -methylcoumar an,  b.  p.  167 — 168°/13  mm.,  306°/760  mm. 
The  presence  of  the  phenyl  group  in  the  a-position  in  the  side-chain 
of  the  phenol  follows  from  the  non-identity  of  the  compound  and 
its  derivatives  with  o-y-phenylallylphenol  and  its  derivatives 
(obtained  by  the  action  of  cinnamyl  bromide  on  sodium  phenoxide 
in  the  presence  of  benzene).  In  a  similar  manner,  p-tolyl  cinnamyl 
ether  is  transformed  into  3-ct-phenylattyl-ip-cresol,b.'p.  191°/12-5mm. 
( phenylcarbamate ,  m.  p.  113-5 — 114-5°).  It  is  thus  established 
that  in  certain  (and  probably  all)  cases  of  indirect  transformation 
the  side-chain  becomes  attached  to  the  benzene  nucleus  at  the 
terminal  carbon  atom  instead  of  at  that  which  was  previously 
attached  to  the  oxygen  atom.  Union  cannot,  however,  occur 
previous  to  the  disruption  of  the  molecule,  since  this  would  yield 
chromanes  which  are  very  stable  and  not  convertible  into  allyl- 
phenols.  H.  W. 
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Sulphur  Phenyl  Chloride  [Chlorothiolbenzene].  II.  H. 

Lecher  [with  F.  Holschneider,  K.  Koberle,  W.  Speer,  and 
P.  Stocklin]  ( Ber .,  1925,  58,  [5],  409-416;  cf.  A.,  1924,  i,  728).— 
Chlorothiolbenzene  may  be  prepared  by  the  action  of  chlorine  on 
diphenyl  disulphide  dissolved  in  carbon  tetrachloride,  but  the 
process  is  less  advantageous  than  the  preparation  from  thiophenol. 
yi-Thioltoluene  and  chlorine  yield  p -chlorothioltoluene,  b.  p.  77-5 — - 
78*5°(corr.)/2*5  mm.,  but  a  similar  method  cannot  be  applied  to 
2-thiolnaphthalene,  which,  under  these  conditions,  gives  1-chloro- 
2-chlorothiolnaphthalene  (cf.  Zincke  and  Eismayer,  A.,  1918,  i,  385). 
Bromothiolbenzene  is  prepared  in  small  yield  by  the  action  of 
bromine  on  thiophenol  dissolved  in  carbon  tetrachloride,  but  the 
product  is  too  unstable  to  be  isolated,  and  its  formation  is  estab¬ 
lished  by  its  conversion  into  benzenesulphendiethylamide.  Chloro¬ 
thiolbenzene  is  converted  by  dilute  sodium  hydroxide  solution 
into  diphenyl  disulphide  and  benzenesulphinic  acid  (benzene - 
sulphenic  acid  is  doubtless  produced  primarily)  and  by  methyl- 
alcoholic  sodium  methoxide  solution  into  diphenyl  disulphide 
and  methyl  benzenesulphenate,  C6H5*S*OMe,  b.  p.  88 — 89°  (corr.) /4  mm. 
By  a  complicated  change  phenol  and  chlorothiolbenzene  give 
diphenyl  disulphide  and  p-hydroxydiphenyl  sulphide,  which  is 
isolated  as  its  methyl  ether.  With  silver  benzenesulphinate, 
chlorothiolbenzene  gives  diphenyl  disulphoxide,  m.  p.  43-5 — 45°. 
Magnesium  phenyl  bromide  converts  chlorothiolbenzene  and  chloro- 
thiol-p- toluene  into  diphenyl  sulphide  and  phenyl  p-tolyl  sulphide, 
respectively.  Ethylene  is  readily  absorbed  by  a  solution  of  chloro¬ 
thiolbenzene  in  carbon  tetrachloride  at  the  atmospheric  temperature 
with  production  of  phenyl  $-chloroethyl  sulphide,  b.  p.  122°/13  mm. ; 
p -tolyl  $-chloroethyl  sulphide,  prepared  similarly,  has  b.  p.  139*5 — 
140*5°(corr.)/17  mm.,  whereas  o -nitrophenyl  [i-chloroethyl  sulphide, 
prepared  in  ethylene  bromide  solution  at  100°,  has  m.  p.  50 — 52°. 
The  physiological  properties  of  the  chloro  compounds  resemble 
those  of  di  -  B  -  oh  loroe  thyl  sulphide.  Benzenesulphendimethylamide, 
C6H5*S*NMe2,  b.  p.  63*5 — 64°(corr.)/3  mm.,  is  prepared  by  the  inter¬ 
action  of  chlorothiolbenzene  and  dimethylamine  in  anhydrous  ether. 
Benzenesulphenanilide,  m.  p.  53 — 55°,  and  p -toluenesulphenanilide , 
m.  p.  80 — 81°,  are  obtained  in  ethereal  solution;  nitrous  acid  con¬ 
verts  p-toluenesulphenanilide  into  pp'-ditolyl  disulphoxide,  m.  p. 
75*5 — 77°.  The  action  of  ammonia  on  chlorothiolbenzene  in  the 
presence  of  ether  leads  mainly  to  the  production  of  benzenesul- 
phenimide,  (Ph*S)2NH,  m.  p.  126*5 — 128°  (corr.)  after  softening  at 
120°;  the  amide  could  not  be  isolated.  p-Toluenesulphenimide, 
m.  p.  103°  (decomp.),  was  not  obtained  in  the  homogeneous  con¬ 
dition.  H.  W. 

Valency  Problem  of  Sulphur.  VIII.  H.  Lecher  {Ber., 
1925,  58,  [B],  417 — 422). — Attempts  to  apply  to  compounds  of 
sulphur  those  methods  (such  as  replacement  of  the  group  R  in  the 
compounds  RX’XR  by  the  group  RX*)  which  have  been  shown  to 
promote  dissociation  into  radicals  in  the  cases  of  compounds  of 
nitrogen  and  carbon  (cf .  Goldschmidt,  A.,  1920,  i,  257 ;  Schlenk 
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and  Mark,  A.,  1922,  i,  1002),  have  failed  to  give  any  evidence  of 
the  existence  of  radicals  with  univalent  sulphur.  It  appears  that 
atoms  and  groups  of  atoms  which  readily  give  anions  by  union 
with  electrons  and  therefore  have  a  marked  affinity  for  electrons 
are  incapable  of  existence  as  free  atoms  or  radicals. 

[With  F.  Holschneider.] — Diphenyl  trisulphide,  prepared  by 
the  action  of  thiophenol  on  sulphur  dichloride,  is  obtained  in  an 
approximately  homogeneous  form  by  repeatedly  freezing  out  the 
crude  product  from  ether;  it  has  m.  p.  about  —5°.  Attempts  to 
prepare  the  compound  from  sulphoxylbisdiethylamide,  thiophenol, 
and  hydrogen  chloride  or  by  the  action  of  hydrogen  sulphide  on 
thiocyanothiolbenzene  or  chlorothiolbenzene  were  less  successful. 
It  is  decomposed  by  mercury  at  the  atmospheric  temperature 
into  mercury  sulphide  and  diphenyl  disulphide.  Diphenyl  tetra- 
sulphide  can  be  obtained  in  the  crystalline  condition,  m.  p.  34 — 35°, 
by  the  interaction  of  highly  purified  thiophenol  and  sulphur  chloride 
in  anhydrous  ether.  It  is  an  unstable  substance  which  is  decomposed 
by  mercury  at  the  atmospheric  temperature  into  diphenyl  disulphide 
and  sulphur.  The  molecular  weight  in  freezing  benzene  is  normal 
and  cannot  be  determined  at  higher  temperatures  owing  to  decom¬ 
position.  Colour  and  thermochromism  are  such  as  would  be 
expected  from  diphenyl  tetrasulphide ;  there  is  no  indication  of  a 
pronounced  colour  change  suggesting  the  formation  of  radicals. 

H.  W. 

Valency  Problem  of  Sulphur.  IX.  New  Class  of  Organic 
Radicals.  H.  Lecher,  K.  Koberle,  and  P.  Stocklin  (Ber., 
1925,  58,  [jB],  423 — 424). — If  a  solution  of  benzenesulphenimide, 
(PhS)2NH,  in  anhydrous  ether  or  benzene  is  shaken  with  lead  per¬ 
oxide  and  potassium  carbonate  an  intensely  violet  solution  is  formed 
which  does  not  obey  Beer’s  law.  On  evaporation  of  the  solutions, 
colourless  crystals  are  obtained  which  give  violet  solutions  in 
indifferent  media.  The  crystals  doubtless  contain  thq  hydrazine 
(PhS)2N’N(SPh)2  which  is  extensively  dissociated  in  solution  into 
radicals  with  bivalent  nitrogen.  The  isolation  of  the  hydrazine 
has  not  been  effected,  since  the  imide  is  oxidised  only  slowly  by  lead 
peroxide  to  which  the  radical  itself  is  not  indifferent.  Silver  oxide 
dehydrogenates  the  imide  slowly  and  decomposes  the  radical 
instantaneously.  o-Nitrobenzenesulphenimide  under  similar  con¬ 
ditions  gives  a  reddish -violet  solution  which  is  decolorised  by  nitric 
oxide  and  triphenylmethyl,  and  doubtless  contains  the  corresponding 
radical.  p-Toluenesulphenanilide  gives  a  red  solution  when  shaken 
with  lead  peroxide  in  the  presence  of  benzene  or  ether.  H.  W. 

Constitution  of  Disulphoxid.es.  II.  C.  J.  Miller  and  S. 
Smiles  (J.  Chem.  Soc.,  1925,  127,  224—233;  cf.  A.,  1924,  i,  275). 
— Formula  (I)  has  usually  been  adopted  for  the  disulphoxides , 
although  much  evidence  has  been  brought  forward  in  favour  of 
(II)  (cf.  Gibson  and  Smiles,  loc.  cit . ;  Zincke,  A.,  1912,  i,  763). 

(I)  Ar‘.S;.S;Ar’  (ii)  Ar*S02*S*Ar,  (III)  Ar*.S;°,s*Ar-  Conclusive 
v  '  00  2  v  O 
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evidence  for  (II)  is  now  given.  The  following  disulphoxides  were 
prepared,  those  with  dissimilar  groups  by  the  reaction  of  a  silver 
sulphinate  with  the  appropriate  sulphur  chloride  :  o -nitrophenyl 
p-toluenethiolsulphonate,  N02*C6H4*S*S02*C6H4Me,  m.  p.  97°, 
alcoholic  solution  becomes  blue  with  aqueous  sodium  hydroxide ; 
o -nitrophenyl  p-chlorobenzenethiolsulphonate, 

N02-C6H4*S-S02-C6H4C1, 

m.  p.  123° ;  o -nitrophenyl  2  :  5-dichlorobenzenethiolsulphonate, 

N02-C,)H4-S-S02-C6H3C12,  m.  p.  142° ;  2  :  5 -dichlorophenyl  o-nitro- 
benzenethiolsulphonate,  CgHgCl^S’SOgUgH^NOa,  m.  p.  129° ;  2  :  5 -di¬ 
chlorophenyl  2  :  5-dibromobenzenethiolsulphonate, 
CgH3Cl2-S-S02-CgH3Br2, 

m.  p.  119°;  2  :  5-dibromophenyl  2  :  5 - di chlorobenzenethiolsulpho nate, 
C6H3Br2S,S02,C6H3Cl2,  m.  p.  125°.  Sulphur  2  :  5- dichlorophenyl 
chloride,  CgHgCl^SCl,  golden-yellow  needles,  m.  p.  32 — 33°,  is 
prepared  by  saturating  a  solution  of  the  corresponding  disulphide 
in  carbon  tetrachloride  with  chlorine ;  sulphur  2  : 5-dibromo- 
phenyl  bromide  was  obtained  similarly  as  yellow  crystals,  but  was 
too  unstable  for  analysis,  losing  bromine  with  formation  of  di¬ 
sulphide.  The  disulphoxides  react  readily  with  Grignard  reagents 
and  high  yields  (63 — 90%)  of  the  sulphinic  acids  have  been  obtained 
in  every  case  examined,  fission  of  the  disulphoxide  taking  place 

apparently  according  to  the  scheme  •  According  to 


the  symmetrical  formula, 


fission  of  the  molecule 
has  not  been  observed. 


ArSOSOAr 
IMgR  5 

should  result  in  a  sulphoxide,  and  this 
The  fate  of  the  thioaryl  group  of  the  disulphoxide  depends  on 
the  magnesium  compound  used;  with  magnesium  methyl  iodide 
the  aryl  methyl  sulphide,  Ar*S*Me,  was  usually  obtained,  but  with 
magnesium  phenyl  iodide  the  disulphide  and  diphenyl  were  also 
observed.  The  substances  were  identified  by  comparison  with 
authentic  samples  and  by  conversion  into  the  methylsulphones. 
p -Chlorophenylmethylsulphone,  CgH4Cl*S02Me,  has  m.  p.  96°; 
2 : 5 -dichlorophenylmethylsulphone,  C6H3Cl2*S02Me,  m.  p.  88°. 
The  argument  that  since  the  disulphoxides  on  reduction  give  di¬ 
sulphides  the  structure  should  be  represented  by  (I)  (cf.  Hinsberg, 
A.,  1908,  i,  875;  1909,  i,  6,  374;  Fries,  ibid.,  1914,  i,  676)  is  shown 
to  be  insufficient,  and  accords  equally  with  the  thiosulphonate  (II) 
structure.  Experiments  are  described  which  show  that  fission  of 
the  molecule  takes  place  during  reduction  with  hydrogen  iodide 
(cf.  Hinsberg) ;  for  example,  when  o-nitrophenyl  p-toluenethiol- 
sulphonate,  N02,C6H4,S,S02’C-H7,  and  o-nitrophenyl  p-chloro- 
benzenethiolsulphonate,  N02,C6H4*S*S02'C6H4C1,  are  reduced,  a 
good  yield  of  o-nitrophenyl  disulphide  is  obtained  in  both  cases 
and  in  the  case  of  the  chloro  derivative  p-chlorophenyl  disulphide 
is  also  formed.  This  does  not  favour  the  symmetrical  and  exclude 
the  unsymmetrical  structure.  Using  milder  conditions  of  reduction, 
it  is  found  that  nitrophenyl  toluenethiolsulphonate  yields  p-toluene- 
sulphinic  acid  and  o-nitrophenyl  disulphide,  2C7H7,S02,S,C6H4*N02 
— >  2C7H7*S02H-f  (N02*CgH4*S)2,  whilst  nitrophenyl  chlorobenzene- 
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thiolsulphonate  gives  p-ehlorobenzenesulphinic  acid  and  the  nitro- 
disulphide ;  this  is  in  accordance  with  (II),  but  from  the  symmetric 
structure  (I)  two  sulphinic  acids  would  be  expected.  A  number 
of  examples  of  these  reductions  is  given,  only  one  sulphinic  acid 
being  obtained  in  each  case.  The  action  of  mercaptans  with  these 
disulphoxides  is  closely  analogous  (cf.  Smiles  and  Gibson,  A.,  1924, 
i,  275).  o-Nitrophenyl  mercaptan  yields  in  both  cases  the  o-nitro- 
phenyl  disulphide  and  the  corresponding  sulphinic  acid  : 
R-S02:S-C6H4-N02 
HiS-C6H4-N02- 

Other  disulphoxides  are  shown  to  act  similarly,  the  yields  of  the 
products  being  of  the  order  of  80%  of  theory.  To  establish  more 
firmly  the  unsymmetrical  constitution,  disulphoxides  each  contain¬ 
ing  different  aromatic  groups  have  been  synthesised  by  alternate 
methods.  Sulphur  o-nitrophenyl  chloride  and  silver  2  :  5-dichloro- 
benzenesulphinate  gave  the  compound  C6H3C12’S02’S*C6H4*N02  (IV), 
(m.  p.  142°),  whilst  sulphur  2  :  5-dichlorobenzene  chloride  and  silver 
o-nitrobenzenesulphinate  gave  the  isomeride 
C6H3C12-S-S02-C6H4-N02  (V) 

(m.  p.  129°).  On  treatment  with  o-nitrophenyl  mercaptan,  (IV) 
gave  a  dichlorosulphinic  acid  whilst  (V)  gave  a  nitrosulphinic  acid. 
Summarising  the  results  of  these  and  other  experiments  it  is 
claimed  that  an  asymmetric  structure  must  be  assigned  to  the 
disulphoxides,  and  that  whilst  (II)  agrees  with  all  the  facts 
discovered  there  is  good  reason  for  discarding  (III)  (cf.  Fries,  loc. 
cit.).  A.  C. 

Preparation  of  Benzylresorcinol.  H.  Hirzel  (Brit.  Pat. 
222136). — By  reduction  of  benzoylresorcinol,  m.  p.  143 — 144°, 
with  zinc  amalgam  and  a  mineral  acid,  benzylresorcinol ,  m.  p.  78 — 
79°,  b.  p.  220 — 222°/10  mm.,  is  formed.  [Cf.  B.,  1925,  265.] 

B.  W.  A. 

Preparation  of  Polyalkylhydroxyarylaminopropanes  or 
their  iV-Monoalkyl  Derivatives.  E.  Merck,  0.  Wolfes,  and 
A.  Dutzmann  (D.R.-P.  398011 ;  from  Chem.  Zentr .,  1924,  ii,  1403). 
— An  extension  of  the  procedure  of  D.R.-P.  274350  (A.,  1915, 
i,  11)  to  allylpolyphenols  containing  two  or  more  alkoxy  groups 
in  the  nucleus.  Thus  elemicine  (3:4:  5-trimethoxy-l-allylbenzene) 
with  hydrobromic  acid  at  0°  yields  3:4:  5-trimethoxy-l-y-bromo- 
propylbenzene,  a  viscous,  heavy  oil,  which  with  alcoholic  methyl- 
amine  under  pressure  at  100°  yields  3:4:  5-trimethoxy- 1  -y-methyl- 
aminopropylbenzene,  m.  p.  61 — 62°,  b.  p.  171 — 173°/15  mm. 
Alcoholic  ammonia  at  100 — 120°  converts  this  into  3:4:  5 -tri- 
methoxy-l-y-aminopropylbenzene,  a  viscous,  highly  refracting  oil, 
b.  p.  174°/15  mm.,  which  resembles  mezcaline.  R.  B. 

Action  of  X-Rays  on  Cholesterol.  A.  F.  Roffo  ( Compt .  rend., 
1924,  180,  228 — 229). — When  cholesterol,  dissolved  in  chloroform 
or  benzene,  is  exposed  to  X-rays  it  is  decomposed.  Solid  cholesterol 
is  unaffected .  Soft,  unfiltered  rays  are  the  most  active.  Ozone 
or  nascent  oxygen  has  no  effect  on  cholesterol  under  similar  con- 
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ditions.  The  product  of  the  action  of  the  X-rays  is  a  dark  green, 
oleaginous  mass,  having  an  aromatic  odour.  W.  A.  S. 

SitosteroL  A.  Windaus  and  J.  Brunken  (Z.  physiol.  Cheni., 
1924,  140,  52 — 56). — Products  corresponding  with  those  obtained 
from  cholesterol  (A.,  1919,  i,  203)  have  been  prepared  from  sitosterol 
(A.,  1918,  i,  388)  by  submitting  this  substance  to  the  same  treat¬ 
ment.  This  confirms  the  view  that  the  portions  of  the  molecules 
of  the  two  sterols  which  are  susceptible  to  chemical  attack  are 
structurally  identical.  The  side-chains  also  appear  to  be  identical ; 
sitosterol,  like  cholesterol,  yields  acetone  and  probably  also  methyl 
isohexyl  ketone  on  energetic  oxidation. 

Sitosteryl  chloride  (Burian,  A.,  1898,  i,  72),  after  repeated 
recrystallisation,  melts  at  92 — 94°,  but  the  m.  p.  does  not  remain 
constant,  probably  owing  to  the  formation  of  two  stereoisomerides. 
Both  evidently  yield  the  same  sitostene,  since  this  substance  melts 
sharply  at  76—' 77°.  Nitration  of  the  latter  in  acetic  acid  suspension 
with  fuming  nitric  acid  ( d  1-50)  yields  nitrositostene,  C27H4502N, 
m.  p.  89 — 89-5°,  which  is  reduced  by  zinc  dust  in  boiling  90% 
acetic  acid  to  heterositostanone,  C27H460,  m.  p.  105 — 106 3  (oxime, 
m.  p.  191 — 192°).  Oxidation  of  heterositostanone  with  a  mixture 
of  fuming  nitric  (d  1-50)  and  acetic  acids  gives  a  dicarboxylic  acid, 
C27H4GO4,  m.  p.  278°  (decomp.)  after  sintering  at  268°,  which  is 
converted  by  Blanc’s  method  into  an  anhydride,  C27H4403,  m.  p. 
154 — 154-5°.  The  acid  is  regenerated  from  the  anhydride  by 
warming  with  potassium  hydroxide  and  acidifying.  E.  S. 

Stigmasterol.  A.  Windaus  and  J.  Brunken  (Z.  physiol. 
Ghem.,  1924,  140,  47 — 51). — Stigmasteryl  acetate  (A.,  1907,  i,  129), 
on  reduction  with  hydrogen  in  the  presence  of  platinum  black, 
takes  up  four  atoms  of  hydrogen  with  the  formation  of  tetra- 
hydrostigmasteryl  acetate,  m.  p.  128°.  Hydrolysis  of  this  yields 
tetrahydrostig master ol  ( stigmastanol ),  C30H64O,  m.  p.  134 — 134-5°. 
The  latter  is  oxidised  by  chromic  acid  to  stigmastanone,  C33H520, 
m.  p.  155 — 155-5°,  which  forms  an  oxime,  C39H53ON,  m.  p.  215 — 
216°,  and  to  a  dicarboxylic  acid,  C39H5204,  m.  p.  229 — 230°.  When 
distilled  at  2  mm.,  the  latter  loses  carbon  dioxide  and  water  and 
yields  a  ketone,  C29H50O,  m.  p.  110 — 111°  (oxime,  C29H51ON,  m.  p. 
208-5 — 210-5°).  Stigmastane,  C39H54,  m.  p.  84 — 84-5°,  is  formed 
by  the  reduction  of  stigmastanone  with  zinc  amalgam  and  hydro¬ 
chloric  acid  in  boiling  acetic  acid  solution. 

Stigmasterol  thus  resembles  sitosterol  and  cholesterol  in  contain¬ 
ing  a  secondary  alcohol  group  which  is  present  in  a  six-membered 
ring.  It  is  also  evident  from  the  formula  of  stigmastane  that  this 
substance,  like  cholestane  and  sitostane,  contains  four  reduced 
rings.  E.  S. 

Preparation  of  [Citric]  Esters.  F.  Heeti  and  W.  Schilt 
(Brit.  Pat.  227232). — Citric  acid  or  a  salt  thereof,  heated,  under 
suitable  conditions,  with  a  benzylating  agent,  yields  benzyl  esters, 
chiefly  tribenzyl  citrate,  m.  p.  51°.  Dibenzylcitric  acid,  obtained 
from  the  mother-liquor,  forms  sparingly  soluble  calcium,  ferric, 
and  silver  salts.  B.  W.  A. 
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Grignard’s  Reaction  in  Presence  of  Water.  H.  Schmalfuss 
and  M.  Wetzel  (J.  pr.  Ghent.,  1925,  [ii],  109,  158 — 160). — In  the 
preparation  of  diphenylmethylcarbinol  from  benzophenone,  the 
authors  obtained  a  yield  of  98%,  using  moist  ether.  In  the  same 
way,  from  magnesium  methyl  chloride  and  ethyl  benzoate  yields 
of  37%  and  38%  of  phenyldimethylcarbinol,  using  dry  and  moist 
ether,  respectively,  were  obtained.  With  moist  ethyl  bromide, 
a  64%  yield  of  phenyldiethylcarbinol  was  obtained,  against  53% 
in  the  absence  of  moisture.  Using  a  sufficient  excess  of  Grignard 
reagent  to  allow  for  its  decomposition  by  the  water  in  the  ether, 
moist  ether  can  accordingly  be  used  in  the  Grignard  reaction. 

It.  B. 


Polyarylated  Vinylcarbinols  and  their  Derivatives.  V. 
Anomalous  Etherification  in  the  Triphenylallyl  Series.  K. 

Ziegler  (Ber.,  1925,  58,  [JB],  359 — 361 ;  cf.  Ziegler  and  Ochs,  A., 
1922,  i,  1047). — Crude  diphenylstyrylcarbinol,  obtained  by  the 
action  of  magnesium  (3-styryl  bromide  on  benzophenone  in  ethereal 
solution  (cf.  Ziegler,  A.,  1922,  i,  151 ;  Meyer  and  Schuster,  A., 
1922,  i,  540),  is  readily  converted  by  sulphuric  acid  and  methyl 
alcohol  into  a  methyl  ether,  m.  p.  97 — 98°,  which  is  identical  with 
Meyer  and  Schuster’s  “  diphenylstyrylcarbinol  ”  and  with  the 
product  of  the  methylation  of  ay y -triphenylallyl  alcohol  (Ziegler, 
Grabbe,  and  Ulrich,  this  vol.,  i,  131).  In  one  of  the  cases,  therefore, 
etherification  must  be  accompanied  by  migration  of  the  double 
bond.  The  substance  obtained  by  the  action  of  hydrogen  chloride 
on  the  methyl  ether  from  ayy-triph  enylallyl  alcohol  appears  beyond 
doubt  to  be  ayy-triphenylallyl  chloride.  H.  W. 

Conversion  of  Amino-acids  into  Tertiary  Amino-alcohols. 

A.  McKenzie  and  G.  O.  Wills  ( J .  Chem.  Soc.,  1925,  127,  283 — 
295;  cf.  McKenzie  and  Richardson,  T.,  1923,  123,  79;  McKenzie 
and  Roger,  A.,  1924,  i,  650;  McKenzie  and  Dennler,  this  vol., 
i,  26).— The  product  of  the  action  of  nitrous  acid  on  (3-amino- 
aa-diphenylethyl  alcohol,  thought  to  be  os-diphenylethylene  oxide 
by  Paal  and  Weidenkaff  (A.,  1905,  i,  436)  and  shown  to  be  deoxy- 
benzoin  by  Bettzieche  (this  vol.,  i,  251),  is  probably  formed  by 
semipinacolinic  deamination  (cf.  McKenzie  and  Richardson,  loc. 
cit.)  on  the  lines  of  the  scheme  given  below. 

(3- Amino- a.ct-diphenyl-n-propyl  alcohol,  C15H17ON,  m.  p.  101*5 — 
102-5°,  was  prepared  from  ethyl  r-alanine  hydrochloride  and  mag¬ 
nesium  phenyl  bromide.  On  deamination  by  means  of  nitrous 
acid  it  was  converted  into  methyldeoxybenzoin,  m.  p.  50 — 51°, 
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identical  with  that  prepared  by  McKenzie  and  Roger  (loc.  cit.) 
by  the  dehydration  of  methylhydrobenzoin  with  concentrated 
sulphuric  acid.  On  further  treatment  with  magnesium  phenyl 
bromide,  it  formed  aa^-triphenylpropyl  alcohol,  m.  p.  86-5 — 87-5° 
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(Levy,  A.,  1921,  i,  860).  The  optically  active  (3-amino-aa(3-tri- 
phenylethyl  alcohols  have  now  been  prepared  from  the  corre¬ 
sponding  ethyl  d-  and  Z-phenylaminoacetates.  The  resolution  of 
the  r-phenylaminoacetic  acid  into  its  optically  active  components 
was  carried  out  by  means  of  Reychler’s  d-camphor-[i-sulphonic 
acid  by  the  method  of  Betti  and  Mayer  (A.,  1908,  i,  639)  as  modified 
by  Ingersoll  and  Adams  (A.,  1923,  i,  20*0).  Z-Camphorsulphonic 
acid  combines  with  Z-phenylaminoaeetic  acid  to  form  a  salt  having 
[a]D  —71*7°.  The  diastereoisomeric  salt  from  d-camphorsulphonic 
acid  and  Z-phenylaminoacetic  acid  has  [a]D  — 44-07°  in  water. 
Ethyl  Z-phenylaminoacetate  hydrochloride  is  described  by  Eischer 
and  Weichhold  (A.,  1908,  i,  419)  as  dextrorotatory,  [a]^0  +88-95° 
in  water,  probably  a  typographical  error,  as  it  is  now  found  to 
have  [a]D  —89-3°  and  Marvel  and  Noyes  (A.,  1921,  i,  15)  give 
[cc]D  — 84-6°.  Ethyl  d-phenylaminoacetate  hydrochloride  has  [a]D 
+90-7°. 

&-$-Amino-a<x$-triphenylethyl  alcohol ,  C20H19ON,  has  m.  p.  129-5 — 
130°,  [cc]d  — 243°  in  chloroform,  [a]+  —233°  in  benzene,  the  sign 
of  rotation  being  opposite  to  that  of  the  ester  hydrochloride  from 
which  it  was  made  by  the  action  of  magnesium  phenyl  bromide. 
There  is  no  configurative  change  here,  since  there  is  no  substitution 
of  a  group  directly  attached  to  the  asymmetric  carbon  atom.  The 
Z-ester  hydrochloride  of  phenylaminoacetic  acid  gave  1  -$-amino- 
aafi-triphenylethyl  alcohol,  m.  p.  129-5 — 130°,  [a])?-5  +243°  in 
chloroform,  [a] ,5  +234°  in  benzene.  The  action  of  nitrous  acid 
on  the  d-amino-alcohol  gives  the  optically  inactive  (owing  to 
semipinacolinic  deamination)  phenyldeoxybenzoin,  m.  p.  134 — 
135°.  The  following  isomeric  camphorsulphonates  of  the  d -  and 
Z-amino-alcohols  are  described :  \-$-Amino-oLa.$-triphenylethanol 
d- camphor sulphonate,  C10H16O4S,  m.  p.  200 — 201°,  [a]1,]  +121° 

in  ethyl  alcohol;  &-$-amino-<xoi$-triphenylethanol  \-camphorsulphon- 
ate,  m.  p.  200 — 201°  (decomp.)  [a]i5  — 119°  in  ethyl  alcohol; 
\-$-amino-oL<x.$-triphenylethanol  \-camphor sulphonate,  m.  p.  213-5 — 
214-5°  (decomp.),  [a]1^'5  +76°;  d-$-amino-<x.<x$-triphenylethanol 

d- camphor sulphonate,  m.  p.  213-5 — 214-5°,  [a]1^  —76°.  The  con¬ 
centrations  employed  in  the  determination  of  specific  rotatory  power 
were  necessarily  low,  so  that  the  values  have  little  significance. 
The  resolution  of  the  r-alcohol  by  cZ-camphor+-sulphonic  acid  was 
too  slow  and  imperfect  to  be  used  for  the  preparation  of 
the  d-  and  Z-amino-alcohols.  fi-Amino-ouxPj-triphenylpropyl  alcohol, 
C21H21ON,  m.  p.  113 — 114°,  is  obtained  by  the  action  of  magnesium 
phenyl  bromide  on  a-aminohydratropic  acid,  r-  +  Amino  -  oca- di¬ 
phenyl- [i-benzylethyl  alcohol  (cf.  McKenzie  and  Richardson,  loc. 
cit.)  was  prepared  in  a  similar  way  from  r-phenylalanine.  By  the 
action  of  magnesium  phenyl  bromide,  a-phenylalanine  was  con¬ 
verted  into  &-$-amino-(x<x-diphenyl-$-benzylethyl  alcohol,  m.  p.  143 — 
144°,  [a]!,5  +85°  in  chloroform,  [a]$  +105-3°  in  benzene. 

Ethyl  Z-phenylaminoacetate  hydrochloride  after  hydrolysis  with 
ethyl- alcoholic  potassium  hydroxide  had  [a]D  — 12-4°,  whereas  the 
pure  Z-acid  has  [a]D  — 157-8°.  The  racemisation  is  attributed  to 
the  attachment  of  a  phenyl  and  migrational  hydrogen  atom  to  the 
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same  asymmetric  carbon  atom.  Sodium  nitrite  allowed  to  act 
on  an  acid  solution  of  Z-phenylaminoacetic  acid  for  23  hours  in  the 
cold  did  not  cause  any  appreciable  racemisation. 

Ethyl  Z-phenylaminoacetate  when  deaminated  by  the  method  of 
Fischer  and  Weichhold  gave  ethyl  mandelate  having  [a]D  +9° 
(approx.) ;  this  is  in  agreement  with  the  results  of  these  workers 
(A.,  1908,  loc.  cit.)  and  at  variance  with  those  of  Marvel  and  Noyes 
(A.,  1921,  i,  15),  who  obtained  a  lasvorotatory  product.  A  repetition 
of  the  experiment  by  the  method  of  Marvel  and  Noyes  also  resulted 
in  a  lsevorotatory  product  (which,  however,  was  contaminated  with 
a  nitrogen  compound,  probably  a  diazo  compound),  due  to  a  too 
rapid  isolation  of  the  ethyl  mandelate.  Fischer  and  Weichhold’s 
conclusion  d-CHPh(NH2)*C02Et  — >■  Z-CHPh(OH),C02Et  is  therefore 
correct  (cf.  McKenzie  and  Clough,  T.,  1909,  95,  777).  A.  C. 

Preparation  of  Condensation  Products  of  the  Indophenol 
Type.  L.  Cassella  &  Co.,  G.m.b.H.,  and  B.  Helmert  (D.R.-P. 
397814;  from  Chem.  Zentr.,  1924,  ii,  1407 — 1408). — Phenyl  alkyl 
ethers  or  phenylalkylamines,  including  alkylcarbazoles,  which 
contain  a  free  para  position  and  are  substituted  in  the  alkyl  side- 
chain,  are  condensed  with  ^-nitrosophenol  in  the  presence  of 
sulphuric  acid,  d  1*71,  or  hydrochloric  acid  to  form  indophenols 
which  can  be  used  for  the  preparation  of  sulphur  dyes.  The 
indophenols  obtained  from  ^-nitrosophenol  and  phenyl  hydroxy, 
ethyl  ether,  phenyl  £}-bromoethyl  ether,  hydroxyethylaniline, 
w-tolyl  hydroxyethyl  ether,  ethyl  carbazole-9-acetate,  o-chloro- 
phenyl  hydroxyethyl  ether,  from  6-nitroso-m-cresol  and  phenyl 
hydroxyethyl  ether,  and  from  2-chloro-4-nitrosophenol  and  hydroxy¬ 
ethylaniline  are  described.  m-Tolyl  hydroxyethyl  ether,  from 
sodium  m-tolyloxide  and  ethylene  dichloride,  has  b.  p.  250 — 255°. 

R.  B. 

Halochromism  of  Triphenylmethane  and  Azo  Compounds. 
X.  Thiophenols  and  the  Bathochromic  Effect  of  the  Alkyl- 
mercapto  Group.  K.  Brand,  O.  Stallmann,  W.  Groebe, 
and  H.  Stein  (J.  pr.  Chem.,  1925,  [ii],  109,  1 — 40). — A  comparison 
of  the  auxochromic  effect  of  the  methylthiol  group  with  that  of 
the  methoxyl  and  of  the  dimethylamino  group  in  halochromic 
solutions  of  azoanisoles,  azophenyl  methyl  sulphides,  methoxy-, 
methylthiol-,  and  dimethylamino-triphenylcarbinols,  using  a  Konig- 
Martens  spectrometer,  confirms  the  greater  bathochromic  effect 
of  the  methylthiol  group,  o-  and  ^-Nitroanisole  in  acetic  acid,  and 
o-  and  £>-nitrophenyl  methyl  sulphide,  all  show  halochromism 
on  addition  of  sulphuric  or  hydrochloric  acid,  probably  through 
the  addition  of  acid  to  the  oxygen  of  the  nitro  group,  e.g., 
0Me-C6H4-N02  . . .  HX  and  SMe-C6H4-N02  . . .  HX  (cf .  Cherbuliez, 
A.,  1923,  i,  452),  since  the  o-nitrophenyldimethylsulphonium  halides 
are  colourless.  The  absorption  curves  of  azoxyanisole  and  azoxy- 
phenyl  methyl  sulphide  also  confirm  the  greater  auxochromic  power 
of  the  methylthiol  group,  but  halochromism  could  not  be  estab¬ 
lished  with  these  compounds,  owing  to  their  conversion  by  acid 
into  the  corresponding  azo  compounds.  oo'-Azoanisole  shows  a 


i.  398 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


maximum  absorption  at  X  490,  pp'-azoanisole  at  X  500 ;  in  the  corre¬ 
sponding  oo'-  and  pp'-azophenyl  methyl  sulphides  these  maxima 
are  shifted  to  X  620  and  X  577,  but  probably  on  account  of  hydro¬ 
lysis,  the  molecular  extinction  at  the  maximum  of  oo'-azophenyl 
methyl  sulphide  is  smaller  than  that  of  oo'-azoanisole.  o-Methoxy- 
triphenylcarbonium  chloride  in  a  mixture  of  acetic  and  sulphuric 
acids  has  a  band  at  X  550 ;  the  oo'-dimethoxy  compound  shows 
maxima  at  X  577  and  495,  and  the  oo'o"-trimethoxy  compound 
shows  only  one  large  band  between  the  positions  of  the  bands 
of  the  oo'-dimethoxy  compound.  The  corresponding  o-methyl- 
thioltriphenylcarbonium  chlorides  all  show  similar  absorption 
curves  with  minima  in  the  visible  spectrum  at  about  X  510,  but 
show  no  maxima  in  the  visible  spectrum.  With  the  para-sub¬ 
stituted  derivatives  of  triphenylcarbinol  in  acetic-hydrochloric 
acid  solution,  the  introduction  of  the  first  methoxyl  group  produces 
a  maximum  at  X  470 ;  with  a  second  methoxyl  group  the  band  is 
moved  to  X  550,  whilst  with  a  third  methoxyl  group  the  maximum 
retreats  to  X  480,  and  the  molecular  extinction  decreases.  Similarly, 
the  first  methylthiol  group  produces  a  maximum  at  X  546,  which 
is  moved  to  X  600  by  the  introduction  of  a  second  methylthiol 
group,  whilst  a  fresh  maximum  appears  at  X  470.  A  third  methyl¬ 
thiol  group  decreases  the  molecular  extinction  and  the  curve  shows 
only  one  maximum,  at  X  577.  In  the  same  way,  whilst  p-dimethyl- 
aminotriphenylcarbonium  chloride  shows  no  maximum  in  the 
visible  spectrum,  the  introduction  of  a  second  dimethylamino 
group  (giving  malachite-green)  produces  a  maximum  at  X  620, 
which  with  a  third  dimethylamino  group  (giving  crystal- violet) 
retreats  to  X  590.  The  absorption  curves  of  these  two  typical 
triphenylmethane  dyes  thus  show  absorption  bands  corresponding 
very  closely  in  position,  breadth,  and  height  with  those  observed 
for  the  pp'-  and  pp'p"-trimethylthioltriphenylcarbonium  chlorides. 
The  second,  less  pronounced,  band  observed  in  the  curve  for  pp'- di- 
methylthioltriphenylcarbonium  chloride  is  probably  analogous  to 
that  reported  by  Hantzsch  (A.,  1919,  ii,  255)  in  the  curve  for 
malachite-green  on  the  ultra-violet  limits  of  the  visible  spectrum. 

The  apparent  hypsochromic  effect  of  the  third  dimethylamino 
group  in  crystal- violet  is  due  to  the  band  at  X  620  being  pushed 
into  the  infra-red  region  whilst  the  band  observed  by  Hantzsch 
advances  from  the  limits  of  the  ultra-violet  to  A  590.  The  third 
dimethylamino  group  thus  acts  consistently  with  the  first  two  as 
a  bathochrome,  and  a  similar  interpretation  is  placed  on  the  suc¬ 
cessive  replacement  of  the  hydrogen  atoms  by  ^-methoxyl,  ^-methyl¬ 
thiol,  and  o-methoxyl  groups.  In  view  of  these  regular  changes  in 
the  optical  properties  of  the  triphenylcarbonium  chlorides  through 
the  introduction  of  auxochromic  groups,  the  authors  regard  the 
basic  triphenylmethane  dyes  as  possessing  a  constitution  funda¬ 
mentally  the  same  as  the  other  triphenylcarbonium  salts  (cf. 
Kaufmann,  A.,  1912,  i,  397)  and  the  general  formula  [Ar3C]X  is 
taken  to  represent  the  structure  of  all  members  of  the  group,  from 
triphenylcarbonium  chloride  to  crystal- violet.  The  structure  of 
the  inner  complex  Ar3C  is  regarded  as  undetermined. 
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These  views  are  confirmed  by  results  by  Baeyer  and  Villigers 
method  (A.,  1902,  i,  769)  on  the  stability  of  the  o-methylthiol-, 
o-methoxy-,  o-ethylthiol-,  and  5-chloro-2-methylthiol-triphenyl- 
carbonium  salts  towards  hydrolysis.  The  absolute  values  for  the 
stability  vary  with  the  nature  of  the  anion,  but  the  order  of  relative 
stability  is  independent  of  the  anion  and  rises  in  the  order  ethyl- 
thiol-,  methylthiol-,  and  methoxy-triphenyl  carbonium  salts.  In 
these  three  cases,  the  stability  increases  with  the  number  of  sub¬ 
stituent  groups ;  with  5-chloro-2-methylthioltriphenylcarbonium 
salts,  the  stability  decreases  with  the  number  of  chlorine  atoms 
present,  and  the  stability  values  are  less  than  those  for  the  unsub¬ 
stituted  triphenylcarbonium  salts.  This  is  in  accordance  with  the 
decrease  in  colour  intensity  with  the  number  of  chlorine  atoms 
previously  observed  and  indicates  that  the  m-chlorine  atom  exercises 
a  stronger  influence  on  both  optical  properties  and  stability  than 
the  o-methylthiol  group.  In  the  p-methoxy  and  p-methylthiol 
series  the  stability  increases  regularly  with  the  number  of  substituent 
groups,  but  not  in  accordance  with  Baeyer’s  power  law :  the  following 
numerical  relations  obtain :  p- methylthiol,  (1  -\-n) ;  pp'-dimethylthiol, 
(1+  n)2  ;  pp'p"-trimethylthiol,  (1-f  n)22;  p-methoxy,  (1+w.) ;  pp'-di- 
methoxy ,  ( 1  -f- n) 5 ;  ppp'-trimethoxy ,  (1-f  ?i)52.  These  results  indicate 
that  all  three  aryl  groups  in  the  salts  possess  similar  constitutions. 
The  p-methylthioltriphenylcarbonium  salts  are  less  stable  to  hydro¬ 
lysis  than  the  p-methoxytriphenylearbonium  salts  and  do  not  ap¬ 
proach  the  p-dimethylaminotriphenylcarbonium  salts  in  stability. 
There  is  thus  no  direct  connexion  between  optical  properties  and 
stability  towards  hydrolysis  in  these  triphenylcarbonium  salts, 
although  within  most  of  the  series  the  colour  changes  with  substi¬ 
tution  are  parallel  with  the  stability  towards  hydrolysis  (cf. 
Stobbe  and  Haertel,  A.,  1910,  i,  43). 

The  absorption  curve  of  pp'-azoanisole  showrs  some  resemblance 
to  that  of  pp'p"-trimethoxytriphenylcarbonium  chloride,  and 
that  of  pp'-azophenyl  methyl  sulphide  in  hydrochloric  acid  resembles 
the  curve  for  Pp,p"-trimethylthioltriphenylcarbonium  chloride ; 

on  these  grounds  the  authors  support  formulse  C6H4  nH  Cl 

_OMG*CgH^'N 

and  jjjj  q  similar  to  those  advanced  by  Hantzsch 

LSMe-C6H4*N  J  J 

( loc .  cit.).  R.  B. 

Di  -sec. -butylaminoalkyl  Esters  of  Aromatic  Acids.  It. 

Adams,  E.  H.  Volwiler,  and  It.  L.  Jenkins  (U.S.  Pat.  1513730). 
— Condensation  of  ethylene  chlorohydrin  with  di-sec. -butylamine 
yields  $-di-sec.-butylaminoethyl  alcohol,  b.  p.  225 — 226° /750  mm. 
(p-aminobenzoate  hydrochloride,  m.  p.  185 — 187°;  benzoate  hydro¬ 
chloride,  an  oil).  y -Di-sec. -bu tylami nopropyl  p-aminobenzoate  hydro¬ 
chloride  has  m.  p.  164 — 165°.  Chemical  Abstracts. 

Ethyl  Ester  of  a-Phenyl-p-nitrocinnamic  Acid.  F.  Ran- 
ealdi  ( Atti  R.  Accad.  Lined,  1925,  [vi],  1,  38 — 42). — This  ester 
forms  crystals  which  belong  to  the  prismatic  class  of  the  mono- 
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clinic  system,  a  :  b  :  c  =  1-82871  :  1  :  0-91775,  (3=69°  29',  and 
differ  appreciably  from  those  of  the  corresponding  methyl  ester, 
m.  p.  141—142°  (cf.  Scacchi,  A.,  1895,  i,  533).  T.  H.  P. 

Isomeric  Hydrazones  of  Glyoxylic  Acid.  II.  Remarkable, 
Different  Behaviour  of  Stereoisomerides.  M.  Busch  and 

R.  von  Beust  ( Ber .,  1925,  58,  [23],  442 — 447 ;  cf.  Busch,  Achter- 
feldt,  and  Seufert,  A.,  1917,  i,  228). — Either  form  of  glyoxylic  acid 
phenylhydrazone  is  converted  by  benzenediazonium  chloride  into 
formazylcarboxylic  acid  or  the  corresponding  hydrocarbon  formed 
therefrom  by  loss  of  carbon  dioxide.  A  difference  in  behaviour 
is,  however,  observed  with  stereoisomeric  hydrazones  of  glyoxylic 
esters  with  diazonium  chlorides,  since  the  a-forms  react  normally, 
whereas  the  ^-varieties  pass  with  evolution  of  nitrogen  into  the 
hydrazones  of  arylglyoxylic  esters.  Thus  methyl  glyoxylate 
a-phenylhydrazone  and  benzenediazonium  chloride  give  methyl 
formazylcarboxylate,  PhN2-C(IN-NHPh)-C02Me,  m.  p.  134 — 135°, 
whilst  with  p-nitrobenzenediazonium  chloride  the  corresponding 
nitro  compound,  m.  p.  182 — 183°,  is  produced.  Benzenediazonium 
chloride  and  glyoxylic  acid  [3  -  as  -  m  -  xylylhy  drazone  yield  the  com¬ 
pound,  CgHgMe^NH'NICH-NINPh,  m.  p.  162 — 163°.  Benzene¬ 
diazonium  chloride  converts  methyl  glyoxylate  a-os-m-xylylhydr- 
azone  into  methyl  phenylxylylformazylcarboxylate, 
PhN2-C(:N-NH-C6H3Me2)-C02Me, 

m.  p.  138°,  whereas  the  corresponding  (3-derivative  is  transformed 
into  the  xylylhydrazone  of  methyl  benzoylformate,  m.  p.  Ill — 112°, 
which  is  hydrolysed  to  benzoylformic  acid  xylylhydrazone,  m.  p. 
161 — 162°,  the  identity  of  which  is  established  by  its  formation 
from  benzoylformic  acid.  Analogously  p-nitrobenzenediazonium 
chloride  gives  methyl  p-nitrophenylxylylformazylcarboxylate,  m.  p. 
208°,  with  the  a-variety  and  methyl  p-ni trophenylglyoxylate  xylyl¬ 
hydrazone,  orange-yellow  needles  or  reddish-brown  prisms,  m.  p. 
152°,  with  the  (3-form.  Methyl  p-bromophenylxylylformazylcarboxyl- 
ate,  m.  p.  177°,  and  methyl  p-bromophenylglyoxylate  xylylhydrazone, 
m.  p.  176°  [xylylhydrazone  of  p-bromophenylglyoxylic  acid,  m.  p. 
177°  (decomp.)  after  softening  at  170°]  are  similarly  obtained  by 
the  use  of  p-bromobenzenediazonium  chloride.  H.  W. 

Preparation  of  Derivatives  of  Hydroxyanthranilic  Acid. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning,  and  M.  Lange 
(D.R.-P.  397750;  from  Chem.  Zentr.,  1924,  ii,  1404). — A-Mono- 
acyl  derivatives  of  hydroxyanthranilic  acid  are  readily  obtained 
by  acylation  of  the  acid  in  the  presence  of  the  salt  of  an  organic 
acid  or  of  hydroxyanthranilic  acid  itself.  2-Acetamido-4:-hydroxy- 
benzoic  acid  has  m.  p.  246°  (decomp.) ;  2-acetamido-5-hydroxy- 
benzoic  acid,  m.  p.  232°  (decomp.);  and  2-benzamidoA-hydroxy- 
benzoic  acid,  m.  p.  265°  (decomp.).  R.  B. 

Transformation  of  Mandelonitrile  to  Mandeloisonitr ile . 

C.  E.  Wood  and  H.  S.  Lilley  ( J .  Chem.  Soc.,  1925,  127,  95 — 
98). — Mandeloisonitrile  (a-hydroxybenzylcarbylamine),  m.  p.  196°,  is 
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obtained  in  nearly  theoretical  yield  spontaneously  from  mandelo- 
nitrile,  its  rate  of  formation  depending  on  the  purity  of  the  potassium 
cyanide  used  in  preparing  the  nitrile.  Its  constitution  is  established 
by  (a)  its  reduction  to  a-hydroxybenzylmethylamine,  m.  p.  180° 
[ nitrosoamine ,  and  picrate,  m.  p.  238°  (decomp.)  prepared],  and 
(6)  oxidation  ■with  mercuric  oxide,  when  ammonia  produces 
cc-hydroxybenzylcarbamide,  m.  p.  76°,  of  which  the  nitrate ,  chloro- 
mercurate,  and  picrate  are  described;  the  carbylamine  differs  from 
the  product  of  interaction  of  the  nitrile  and  hydrogen  chloride  (cf. 
Minovici,  A.,  1899,  i,  890).  During  hydrolysis,  the  carbylamine  partly 
reverts  to  the  normal  form.  Hexahydromandelonitrile  isomerises 
similarly  on  keeping.  F.  M.  H. 

Reactions  of  Displacement  in  the  Tropic  Acid  Group.  I. 

A.  McKenzie  and  R.  C.  Strathern  (J.  Chem.  Soc.,  1925,  127, 
82 — 88). — r-p-Aminohydratropic  acid  prepared  by  a  modification 
of  Possner’s  method  (A.,  1912,  i,  453)  had  m.  p.  222 — 224°  (Possner 
gives  233°).  It  was  accompanied  by  an  equal  quantity  of  phenyl  - 
acetaldoxime,  m.  p.  103 — 104°.  The  action  of  nitrous  acid  on 
r- (3  -aminohydratropic  acid  is  irregular,  only  a  very  small  yield  of 
the  expected  r- tropic  acid,  m.  p.  116 — 117°,  being  obtained.  The 
main  product  is  an  oil  which  is  neither  r-tropic  nor  r-isotropic 
acid.  r-P-Chlorohydratropic  acid  prepared  from  atropic  acid  (cf. 
McKenzie  and  Wood,  T.,  1919,  115,  828)  has  been  resolved  by 
means  of  morphine  in  methyl  alcohol  solution.  The  morphine 
compound  of  the  Z- variety  separates  as  glassy  prisms;  56  g.  of 
crude  material  yielded  6  g.  of  pure  morphine  Z-salt,  from  which 
2*1  g.  of  \-$-chlorohydratropic  acid,  m.  p.  62-5 — 63-5°,  [a]1^  — 122-6° 
in  benzene,  were  obtained.  Hydrolysis  of  the  acid  gave  Z-tropic 
acid  having  [a][f5  — 58-1°  in  ethyl  alcohol,  some  racemisation 
apparently  taking  place. 

The  action  of  ammonia  on  l- [3 - chlorohy dratropic  acid  converts  it 
into  1  -tropamide,  m.  p.  195 — 199°;  a#  —0-38°  in  ethyl  alcohol 
{1—2,  c— 0-3472).  It  is  concluded  that  a  [3-lactone  is  produced  as 

an  intermediate  phase,  Z  -  C  H  P  h  <C  qq  — >  Z-CHPh<C q q j  — > 

Z-CHPh<CQQ£>0  — >  Z-CHPh<CQQ.2-j^p’,  and  that  some  racemis¬ 
ation  accompanies  the  change  (cf.  Holmberg,  A.,  1918,  i,  523; 
McKenzie  and  Smith,  T.,  1922,  121,  1348).  The  amide  prepared 
from  Z-tropic  acid  by  acting  on  the  ethyl  ester  with  ammonia  had 
m.  p.  195 — 197-5°,  aD  — 0-24°  in  ethyl  alcohol  (Z=l,  c=0-377). 
The  (3-aminohydratropic  acid,  m.  p.  169 — 170°,  of  Merling  (A., 
1881,  1143)  has  been  shown  to  be  the  isomeride  r-tropamide, 
as  suggested  by  Possner  (A.,  1905,  i,  577).  On  adding  sodium 
ethoxide  to  a  solution  of  Z-tropamide,  the  lsevorotation  gradually 
fell  to  zero,  and  r-tropamide,  m.  p.  170 — 171°  (identical  with 
Merling’s  (3-aminohydratropic  acid),  was  isolated  from  the  solution. 
The  r-tropamide  prepared  by  the  action  of  ammonia  on  r-tropic 
acid  and  on  r-(3-chlorohydratropic  acid  was  found  to  be  identical 
with  that  from  methyl  eZZ-tropate.  A.  C. 
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Preparation  of  4-AJlyloxyphenylmalonamic  Acid  and  its 
Esters.  Akt.-Ges.  fur  Anilin  Fabrikation  and  M.  Bachstez 
(D.R.-P.  389405;  from  Chem.  Zentr.,  1924,  ii,  888;  addition  to 
D.R.-P.  371692;  A.,  1923,  i,  995). — 4-Amino-l-allyloxybenzene  is 
treated  with  ethyl  diethylmalonate  as  described  in  D.R.-P.  371692, 
giving  4 -allyloxyphenylmalonamic  acid,  m.  p.  136°;  ethyl  ester, 
m.  p.  105 — 107°.  The  products  have  a  more  pronounced  action 
on  the  nervous  system  than  the  corresponding  ethoxy  compounds. 

F.  A.  M. 

Transformation  of  Stereoisomeric  Acids  and  their  Esters. 

W.  Huckel  and  E.  Goth  ( Ber .,  1925,  58,  [B],  447 — 450). — The 
conversion  of  labile  hydroaromatic  carboxylic  acids  into  the  stable 
form,  generally  effected  by  the  action  of  concentrated  hydrochloric 
acid  at  180 — 210°,  has  been  considered  by  Aschan  (A.,  1912,  i,  599) 
and  Mohr  (A.,  1912,  i,  362)  to  proceed  through  an  intermediate 
enolic  form.  It  must  therefore  be  confined  to  acids  which  contain 
at  least  one  carboxyl  group  attached  to  a  secondary  ring  carbon 
atom.  The  sole  recorded  exception  to  this  generalisation  appears 
to  be  afforded  by  cycZohexane-l-acetic-2-propionic  acid,  the  cis- 
form,  m.  p.  116°,  of  which,  according  to  Eisenlohr  (A.,  1924,  i, 
1291),  is  converted  into  the  trans-v ariety,  m.  p.  145°.  Attempts 
to  effect  this  change  with  the  cis-aeid,  m.  p.  109°,  were  unsuccessful 
(cf.  Huckel,  A.,  1924,  i,  31).  The  trans- acid  has  therefore  been 
prepared  by  the  condensation  of  ethyl  oxalate  with  a  mixture  of 
ds-  and  tmws-2-ketodecahydronaphthalene,  isolation  of  ethyl  trans- 
2-ketodecahydronaphthalene-S-carboxylate  (or  its  desmotropic  form), 
m.  p.  46 — 47°,  and  fission  of  the  latter  by  a  solution  of  sodium 
in  cycZohexanol.  cycZoHexane-l-acetic-2-propionic  acid,  thus  pre¬ 
pared,  has  m.  p.  115 — 116°  (corresponding  dianilide,  m.  p.  210°). 
Its  melting  point  is  greatly  depressed  by  admixture  with  the  acid 
of  m.  p.  109°.  Its  iraws-configuration  is  further  established  by  its 
conversion  into  ethyl  £rans-(3-decalonecarboxylate  and  trans-$- 
decalone.  Eisenlohr’s  acid  is  therefore  trans  -  cyclohexane  - 1  -  acetic 
2-propionic  acid;  the  nature  of  the  acid  of  m.  p.  145°  is  un¬ 
explained. 

The  esters  of  stereoisomeric  acids  suffer  inter-conversion  more 
readily  than  the  parent  acids,  the  change  occurring  through  an 
intermediate  enolic  form.  Thus,  the  potassium  derivative  of  ethyl 
cis-hexahydrophthalate  is  decomposed  by  sulphuric  acid  with  pro¬ 
duction  of  the  ethyl  ester  of  the  trans- acid.  The  cis-ester,  when 
hydrolysed  by  an  excess  of  sodium  ethoxide,  gives  the  pure  trans- 
acid  and  when  warmed  for  a  short  time  with  a  trace  of  sodium 
ethoxide  the  trans -ester.  H.  W. 

Formation  and  Spectrochemical  Behaviour  of  Hydro¬ 
genated  Naphthalene  Derivatives.  K.  von  Auwers  and  K. 
Moller  ( J .  pr.  Chem.,  1925,  [ii],  109,  124 — 152). — Bougault’s 
method  for  the  synthesis  of  indene  derivatives  has  now  been 
applied  to  the  synthesis  of  naphthalene  derivatives  by  substituting 
ethyl  y -phenylbutyrate  for  ethyl  hydrocinnamate.  Ethyl  a-ox- 
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alyl-y-phenylbutyrate,  CH2Ph*CH2*CH(C02Et)*C0*C02Et,  ethyl 
y  -phenyl-  a-hydroxymethylenebutyrate , 

CH2Ph-CH2-C(C02Et):CH-0H , 
and  ethyl  (3-phenylethylacetoacetate, 

CH2Ph*CH2‘CH(C02Et)*C0Me, 

in  all  of  which  the  ketonic  form  predominates,  readily  undergo  ring 
closure  when  treated  with  sulphuric  acid,  yielding  dihydronaphthal¬ 
ene  derivatives.  On  the  other  hand,  the  analogous  ethyl  a-oxalyl- 
y-phenyl-A8-butenoate,  CHPh!CH*CH(C02Et),C0‘C02Et,  consists 
practically  of  the  pure  keto  form  and  shows  no  tendency  towards 
enolisation,  and  could  not  be  converted  into  a  naphthalene  deriv¬ 
ative.  It  is  suggested  that  the  double  bond  in  the  side-chain  may 
restrict  its  mobility  and  that  the  molecule  may  have  a  trans- 
C02P 

structure,  such  as  HC*CH>C0*C02R,  in  which  ring  closure  is  not 
PhCH 

readily  possible.  Similarly,  ethyl  y-phenyl-a-hydroxymethylene- 
A3-butenoate,  CHPh!CH-C(C02Et)!CH-OH,  which  definitely  shows 
enolic  properties,  ethyl  a-benzoyl-y-phenylbutyrate, 

CH2Ph*CH2*CH(C02Et)*C0Ph, 

and  y-[P-phenylethyl]acetylacetone,  CH2Ph*CH2*CH(COMe)2,  are 
not  converted  by  sulphuric  acid  into  naphthalene  derivatives, 
although  the  last-named  readily  forms  a  pyrazole  derivative  with 
semicarbazide.  This  method  of  ring  closure  is  thus  not  generally 
applicable,  and  it  is  not  possible  to  predict  beforehand  in  what 
cases  it  is  suitable  and  when  failure  is  probable. 

The  optical  refractions  and  dispersions  of  the  ethyl  A1-  and 
A--dihydro-tx-naphthoates  and  of  the  three  dihydro  -  [3  -naphthoates 
show  the  exaltations  to  be  expected  from  their  accepted  constitu¬ 
tions.  A  comparison  of  the  values  obtained  for  3  :  4-dihydro- 
l-methylnaphthalene-2-carboxylic  acid  and  the  corresponding 
1 -methyl-2 -naphthoic  acid  with  corresponding  dihydronaphthalene 
compounds  shows  that  the  methyl  group  tends  to  reduce  the 
exaltation  in  refraction  and  dispersion,  this  influence  being  less 
pronounced  in  the  true  naphthalene  series  than  in  the  hydro - 
aromatic ;  in  the  indene  series,  its  influence  approximates  to  that 
exerted  in  the  naphthalene  series. 

y-Phenylbutyl  alcohol,  df  1-001,  n„c  1-5269,  is  converted  into 
ethyl  y-phenylbutyrate,  b.  p.  135 — 136°/12  mm.,  df  1-001,  n^e  1-4937, 
??i945  1.49028,  ?ip9'45  1-503117,  which  condenses  with  ethyl  oxalate 
in  the  presence  of  potassium  ethoxide  to  give,  in  85-90%  yield, 
ethyl  <x-oxalyl-y-phenylbutyrate,  df  1-112;  1-49526,  which  gives 

a  strong  enol  reaction  with  ferric  chloride,  although  the  spectro¬ 
scopic  constants  prove  it  to  be  ketonic.  It  is  converted  by  con¬ 
centrated  sulphuric  acid  at  —15°  into  ethyl  3  :  4-dihydronaphthalene- 
1  :  2 -dicarboxylate,  m.  p.  73° ;  the  a -monoethyl  ester  has  m.  p. 
117 — 118°.  At  the  ordinary  temperature,  sulphuric  acid  converts 
the  ethyl  a-oxalyl-y-phenylbutyrate  into  the  anhydride  of  3  :  4-di- 
liydronaphthalene -1  :  2-dicarboxylic  acid,  needles,  m.  p.  125 — 
126°,  readily  attacked  by  potassium  permanganate.  The  free 
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acid,  m.  p.  134 — 135°  ( silver  salt,  colourless,  methyl  ester,  m.  p. 
55 — 56°)  is  only  slowly  attacked  by  potassium  permanganate  and 
not  at  all  by  alkaline  potassium  ferricyanide.  Bromine  in  acetic 
acid  at  100°  converts  the  anhydride  into  naphthalene-1  : 2-di- 
carboxylic  acid  anhydride,  whilst  on  reduction  with  sodium  amalgam 
the  free  acid  is  converted  into  1:2:3: 4:-tetrahydronaphthalene- 
1  :  2 -dicarboxylic  acid,  m.  p.  193°  (rapid  heating),  173°  (slow  heating) ; 
anhydride,  m.  p.  66 — 67°.  The  anhydride  is  readily  reconverted  into 
the  acid,  which  is  accordingly  regarded  as  having  the  cis-configura- 
tion.  Attempts  to  obtain  the  trans -isomer  ide  were  unsuccessful. 

Ethyl  A2 -dihydro- cc-naphthoate,  b.  p.  166 — 167°/17  mm.,  has 
df  1-089,  Wj|e6  1-53486;  ethyl  A1 -dihydro- cc-naphthoate,  b.  p.  185 — 
186°/17  mm.,  df  1-102,  nf;  1-55896;  ethyl  A?-dihydro-$-naphthoate, 
b.  p.  152 — 153°/12  mm.,  df  1-085,  n^  1-55133;  ethyl  A?-dihydro- 
$-naphthoate,  b.  p.  163°/12  mm.,  df  1-202,  n\f*  1-55396,  and  ethyl 
hd-dihydro-fi-naphthoate,  b.  p.  159 — 160°/12  mm.,  df  1-093,  nfiK 
1-57919,  are  also  described.  The  last-named  ester  was  obtained 
by  condensing  ethyl  y-phenylbutyrate  with  amyl  formate  in  the 
presence  of  sodium  ethoxide,  to  ethyl  y -phenyl- a.-hy dr oxy methylene- 
butyrate,  which  with  cold  concentrated  sulphuric  acid  yields  Ai-di- 
hy dro - p -naphthoic  acid. 

Ethyl  acetoacetate  and  (3-phenylethyl  bromide  in  the  presence 
of  sodium  ethoxide  condense  to  ethyl  (3 -phenylethylacetoacetate,  b.  p. 
175°/11  mm.,  df  1-048,  n)fl5  1-49636,  which  is  converted  by  sulphuric 
acid  at  —15°  into  A1-a-methyl-P-naphthoic  acid,  m.  p.  129 — 130°. 
The  ethyl  ester  has  b.  p.  173°/13  mm.,  df  1-087,  n1^6  1-57438. 
Bromine  in  carbon  disulphide  converts  the  acid  into  a-methyl- 
P-naphthoic  acid,  m.  p.  177 — 178°  (ethyl  ester,  b.  p.  184°/13  mm., 
df  1-113,  nge  1-59408),  whilst  with  sodium  amalgam,  1  :  2  :  3  :  4- 
tetrahydro-1 -methyl-2 -naphthoic  acid,  m.  p.  83 — 84°,  is  obtained. 
Ethyl  y-phenylisocrotonate  (Vorlander,  A.,  1906,  i,  362)  and  ethyl 
y-phenyl-A^-butenoate  condense  in  the  presence  of  potassium 
ethoxide  to  give  ethyl  a-oxalyl-y -phenyl-^ -butenoate,  m.  p.  77 — 78° ; 
with  ethyl  formate,  ethyl  y-phenyl-a-hydroxymethylene-AP-butenoate, 
a  brown  oil,  is  produced.  Ethyl  benzoylacetate  and  P-phenylethyl 
bromide  in  the  presence  of  sodium  ethoxide  yield  ethyl  ct-benzoyl- 
y-phenylpropionate,  a  yellow  oil,  b.  p.  225 — 230°/ll  mm.,  hydro¬ 
lysed  by  alcoholic  sodium  hydroxide  to  phenyl  y-phenylpropyl 
ketone,  m.  p.  53 — 55°  ( semicarbazone ,  m.  p.  125 — 126°).  y-($-Phenyl- 
ethyl)acetylacetone,  pale  yellow  oil,  b.  p.  172 — 175°/19  mm.,  was 
obtained  by  the  action  of  (3-phenylethyl  bromide  on  the  potassium 
salt  of  acetylacetone  in  acetone  at  100°.  With  semicarbazide  it 
yields  l-carbamido-3  : 5-dimethyl A-$-phenylethylpyr azole,  m.  p.  139 — 
140°.  R.  B. 

New  Synthesis  of  the  Meconines.  G.  A.  Edwards,  W.  H. 
Perkin,  jun.,  and  F.  W.  Stoyle  (J.  Chem.  Soc.,  1925,  127,  195 — 
199). — Boiling  the  veratric  acids  with  formaldehyde  and  con¬ 
centrated  hydrochloric  acid  causes  the  introduction  of  a  -CH2*OH 
group  in  the  or^o-position  to  the  carboxyl  group,  and  the  product 
by  losing  water  becomes  a  meconine,  C6H3(Me0)2‘C02H-bCH20 
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— C6H2(MeO)2<Qg2^)jj  ->  C6H2(MeO)2<Qg  >0.  o-Veratric 

acid,  m.  p.  120 — 122°,  prepared  by  oxidising  o-veratraldehyde  with 
potassium  permanganate,  gave  a  25 — 30%  yield  of  meeonine,  m.  p. 
102°,  under  the  above  conditions.  The  meeonine  so  obtained,  on 
oxidation  with  sulphuric  acid  and  manganese  dioxide,  gave  opianic 
acid,  m.  p.  146°,  identical  with  that  obtained  from  narcotine. 
The  opianic  acid  was  oxidised  by  means  of  lead  dioxide  and  sulphuric 
acid  at  100°  to  hemipinic  acid,  m.  p.  177° ;  the  latter,  on  heating  with 
excess  of  acetyl  chloride,  yields  hemipinic  anhydride,  m.  p.  168°, 
leading  to  an  indirect  synthesis  of  ti/-meconine  (cf.  Salamon,  A., 
1887,  585).  It  was  not  found  possible  to  prepare  i/z-opianic  acid 
by  oxidation  of  the  (//-meeonine.  Veratric  acid  (preparation  given) 
was  obtained  in  a  semi-gelatinous  state,  m.  p.  179°.  It  was  con¬ 
verted  by  formaldehyde  into  m-meconine,  m.  p.  155 — 157°, 
identical  with  that  of  Perkin  (T.,  1916,  109,  815).  The  lactone 
ring  of  m-meconine  opens  up  on  treatment  with  hot  aqueous 
sodium  hydroxide  and  gives  4  : 5-dimethoxy-2-carboxybenzyl 
alcohol,  m.  p.  146 — 149°  (indefinite) ;  strong  mineral  acids  cause 
re-formation  of  the  lactone.  Oxidation  of  m-meconine  with  man¬ 
ganese  dioxide  and  sulphuric  acid  gave  only  a  small  yield  of 
m-opianic  acid,  identified  by  its  phenylhydrazone,  m.  p.  228°  (cf. 
Perkin  and  Fargher,  T.,  1921,  119,  1743),  but  with  alkaline  per¬ 
manganate  m-hemipinic  acid,  yellow  crystals,  m.  p.  203°  (decomp.), 
was  obtained  in  good  yield.  Attempts  to  obtain  the  methylene 
ether  of  4  :  5-dihydroxyphthalide  from  piperonylic  acid  and  formalde¬ 
hyde  were  not  successful.  A.  C. 

Chenodeoxycholic  Acid.  A.  Win  dags,  A.  Bohne,  and  E. 
Schwarzkopf  (Z.  'physiol.  Chem.,  1924,  140,  177 — 185). — From 
the  product  of  the  hydrolysis  of  goose  bile  with  potassium  hydr¬ 
oxide  a  bile  acid,  “  chenodeoxycholic  acid,”  C24H40O4,  m.  p.  140°, 
isomeric  with  deoxycholic  acid,  has  been  isolated.  This  acid,  which 
is  identical  with  the  acid  obtained  by  Wieland  and  Reverey  (this 
vol.,  i,  181)  from  human  bile,  constitutes  the  major  proportion  of 
the  acids  present  in  goose  bile,  although  other  bile  acids  are  present 
in  small  amount.  Chenodeoxycholic  acid  contains  the  same 
carbon  skeleton  as  cholanic  acid,  and  of  the  two  hydroxyl  groups 
contained  in  the  molecule,  one  is  attached  to  carbon  2  or  3  (probably 
the  latter;  for  numbering  see  Wieland,  Honold,  and  Pascual  Vila, 
A.,  1923,  i,  1206),  whilst  the  second  is  probably  in  position  13. 
Chenodeoxycholic  acid  forms  crystalline  sodium  and  barium  salts  and 
when  carefully  oxidised  with  chromic  acid  yields  chenodehydro- 
deoxycholic  acid,  C24H3604,  m.  p.  153°  (after  sintering)  ( methyl 
ester,  m.  p.  161 — 162°  after  sintering  at  155°;  ethyl  ester,  m.  p. 
133°),  which  is  converted  into  cholanic  acid  on  reduction  by  Clem- 
mensen’s  method.  Cholanic  acid  is  also  formed  when  cheno- 
choladienecarboxylic  acid  (obtained  by  distillation  of  chenodeoxy¬ 
cholic  acid)  is  reduced  catalytically.  On  oxidation  with  either 
chromic  acid  or  potassium  permanganate,  the  diketo-acid  (cheno- 
dehydrodeoxycholic  acid)  gives  a  small  yield  of  chenodeoxybilianic 
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acid,  C24H3607,  m.  p.  230°  (trimethyl  ester,  m.  p.  92° ;  trimethyl 
isodeoxybilianate  has  m.  p.  136 — 137°),  which  is  reduced  by  Clem- 
mensen’s  method  to  lithobilianie  acid,  the  identity  of  which  was 
confirmed  by  conversion  into  its  trimethyl  ester  and  into  pyro- 
lithobilianic  acid  ( methyl  ester,  m.  p.  96 — 97°).  E.  S. 

Preparation  of  apo  Cholic  Acid.  J.  D.  Riedel  Akt.-Ges. 
(D.R.-P.  397312;  from  Chem.  Zentr.,  1924,  ii,  1409 — 1410;  cf. 
A.,  1922,  i,  553). — Cholic  acid  and  glyeocholic  acid  on  heating  with 
dehydrating  agents  are  converted  into  neutral  compounds  from 
Avhich  the  opocholic  acid  is  isolated,  after  treatment  with  alkali, 
as  the  additive  compound  previously  described.  The  resinous 
product  obtained  by  boiling  cholic  acid  with  20%  hydrochloric 
acid  for  1  hr.  is  washed  with  dilute  ammonia  and  then  with  water, 
and  boiled  with  8%  potassium  hydroxide,  and  on  acidification  with 
aqueous  hydrochloric  acid  the  opocholie  acid  is  precipitated  as 
a  nearly  colourless  powder  which,  after  drying  and  solution  in 
acetic  acid,  separates  as  the  acetic  acid  additive  compound.  The 
process  has  the  advantage  over  that  previously  described  that 
the  intermediate  neutral  compound  is  readily  separated  from 
unchanged  material.  R.  B. 

Preparation  of  Perylenetetracarboxylic  Acid  and  its 
Derivatives.  Kalle  &  Co.  A.-G.,  W.  Neugebauer,  and  M.  P. 
Schmidt  (D.R.-P.  394794;  Fr.  Pat.  567181;  Swiss  Pat.  103431; 
from  Chem.  Zentr.,  1924,  ii,  1276). — Perylenetetracarboxydi-imide 
(obtained  by  the  alkaline  fusion  of  1  :  8-naphthalimide,  cf.  D.R.-P. 
276357,  and  Brit.  Pat.  26690/1913)  is  heated  at  200°  with  concen¬ 
trated  sulphuric  acid,  or  AAT'-di-(p-chlorophenyl)perylenetetra- 
carboxydi-imide  (obtained  from  perylenetetracarboxylic  acid  and 
p-chloroaniline)  is  heated  with  sulphuric  acid  at  210 — 220°,  the 
bluish-red  solution  turning  violet-red  and  dark  needles  separating. 
On  pouring  on  to  ice  brownish-red  needles  of  perylenetetracarboxylic 
anhydride  separate.  The  alkali  salts  of  the  acid  are  sparingly 
soluble  ;  the  calcium  salt  affords  perylene  on  dry  distillation ; 
with  amines  the  acid  yields  vat-dyes.  T etrachloroperylenetetra- 
carboxydi7imide  (obtained  by  chlorinating  perylenetetracarboxylic 
acid  in  fuming  sulphuric  acid  under  pressure,  or  dissolved  in  chloro- 
sulphonic  acid),  on  heating  with  concentrated  or  fuming  sulphuric 
acid  at  230 — 235°,  affords  the  corresponding  anhydride,  brownish  - 
red  leaflets ;  it  dissolves  in  alkalis  to  yellow  solutions  with 
green  fluorescence,  from  which  acids  precipitate  the  acid  as  a  yellow 
substance  which  is  reconverted  on  heating  into  the  anhydride. 
When  the  di-imides  are  heated  for  a  shorter  time  with  sulphuric 
acid  at  180 — 190°,  the  monoimides  are  formed;  thus  the  unsub¬ 
stituted  di-imide  affords  a  mixture  of  the  tetracarboxylic  acid  and 
perylenetetracarboxylic  acid  monoimide,  a  brownish-red  powder, 
forming  deep  red  alkali  salts.  F.  A.  M. 

[Oxidation  of  Eugenol,  Methylheptenone,  and  Citral  with 
Ozone.]  Reply  to  V.  Grignard.  A.  Verley  (Bull.  Soc.  chim., 
1924,  [iv],  35,  1653 — 1655). — Controversial  (cf.  Verley,  A.,  1924, 
i,  865;  Grignard,  Bull.  Soc.  chim.,  1924,  [iv],  35,  932). — When 
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eugenol  is  oxidised  by  ozone  (details  of  the  large-scale  operation 
are  given),  the  product  contains  almost  as  much  vanillin  as  homo¬ 
vanillin.  The  former  must  therefore  be  derived  from  eugenol 
itself,  and  not  from  the  small  proportion  of  isoeugenol  that  may  be 
present.  This  indicates  that  some  change  takes  place  in  the 
ozonide  before  or  during  its  decomposition.  For  this  and  other 
reasons,  the  author  disagrees  with  the  conclusions  of  Grignard  and 
his  collaborators  ( loc .  cit.),  viz.,  that  citral  and  methylheptenone 
occur  naturally  in  the  (3-form.  He  failed  again  to  obtain  acetone 
by  oxidising  methylheptenone  with  ozone,  and  suggests  that  this 
is  because  his  sample  of  methylheptenone  was  not  from  the  same 
natural  source  as  that  studied  by  Grignard.  W.  A.  S. 

Preparation  of  1  -Alkylci/eiohexan-3-ones .  F.  Seifert 
D.R.-P.  389851 ;  from  Chem.  Zentr.,  1924,  ii,  889). — 1-AlkylcycZo- 
hexan-3-ones  are  prepared  by  reducing  alkyldihydroresorcinols  with 
hydrogen  in  presence  of  catalysts.  Thus  isopropyldihydroresorcinol 
dissolved  in  acetone  or  alcohol  is  treated  with  hydrogen  in  presence 
of  palladium-coated  charcoal  until  the  theoretical  quantity  is 
absorbed ;  the  resultant  1  -isopropylcyc\ohexan-3-one  has  b.  p.  about 
94°/15  mm. ;  semicarbazone,  m.  p.  187°.  The  products  have 
therapeutic  value.  F.  A.  M. 

Preparation  of  Cyclic  Ketones.  J.  D.  Riedel  Akt.-Ges. 
(D.R.-P.  397150;  from  Chem.  Zentr.,  1924,  ii,  1404 — 1405;  addition 
to  D.R.-P.  346948,  Schroeter,  A.,  1922,  i,  1036). — Substitution 
derivatives  of  tetrahydronaphthalene  or  analogous  polycyclic 
hydrogenated  compounds  can  be  oxidised  to  a-ketones  by  chromic 
acid.  Polycyclic  hydrogenated  compounds  such  as  <s-octahydro- 
phenanthrene  behave  similarly,  the  product  in  this  case  being 
l-keto-s-octahydrophenanthrene,  m.  p.  81 — 82°,  b.  p.  206 — 208°/ 
12  mm.  ( semicarbazone ,  m.  p.  254 — 256°;  oxime,  m.  p.  185 — 186°), 
identical  with  the  product  obtained  by  heating  y-ar-tetrahydro- 
a-naphthylbutyryl  chloride  through  loss  of  hydrogen  chloride  and 
ring-closure. 

ar-Tetrahydro- (3 -naphthyl  methyl  ether  in  acetic  acid  with 
chromic  acid  yields  ax-l-methoxyA-ketotetrahydronaphthalene,  m.  p. 
80°,  b.  p.  171°/11  mm.  ( semicarbazone ,  m.  p.  233°,  oxime,  m.  p.  133°). 
The  position  of  the  methoxyl  with  respect  to  the  ketonic  group  is 
proved  by  the  independent  synthesis  of  the  1  : 7-isomeride. 
(3-Anisoylpropionic  acid  is  reduced  to  y-anisylbutyric  acid, 
0Me*C6H4,[CH2]3,C02H,  m.  p.  62 — 63°,  which  with  aluminium 
chloride  yields  ar -1-methoxy-l-ketotetrahydronaphthalene,  m.  p. 
63—64°  ( semicarbazone ,  m.  p.  222°).  Similarly,  1-  and  2-ar-nitro- 
tetrahydronaphthalene  yield  &T-l-nitro-5(  ?  8 )ketotetrahydronaphthal- 
ene,  m.  p.  102°  ( semicarbazone ,  m.  p.  231°),  and  ar-2-m'£ro-5(  ?  8)- 
ketotetrahydronaphthalene,  m.  p.  118°  ( semicarbazone ,  m.  p.  235°), 
respectively.  R.  B. 

Claisen  Condensation.  G.  T.  Morgan,  H.  D.  K.  Drew,  and 
C.  R.  Porter. — (See  i,  363.) 
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Reaction  of  Ketones  with  Alcohols  under  the  Influence  of 
Light.  J.  Boeseken,  W.  D.  Cohen,  and  S.  L.  Langedijk.  I. 
Absorption  Spectra  of  some  Ketones.  S.  L.  Langedijk  ( Rec . 
trav.  chim.,  1925,  44,  173 — 191). — For  the  visible  and  ultra-violet 
regions,  the  absorption  spectra  of  molten  benzophenone,  and  of 
its  alcohobc  solutions,  and  of  alcohobe  and  light-petroleum  solutions 
of  fluorenone  and  of  terepbtbalopbenone,  have  been  examined. 
The  ketones  give  characteristic  curves,  indicating  an  absorption 
maximum  in  the  ultra-violet,  but  not  in  the  chemically  active  part 
of  the  spectrum.  F.  M.  H. 


Isomeric  Chalkones  [Phenyl  Styryl  Ketones].  W.  Dilthey 
and  W.  Radmacher  ( Ber .,  1925,  58,  [B],  361 — 362 ;  cf.  Weygand, 
A.,  1924,  i,  521). — Acetylation  of  phenyl  3-aminostyryl  ketone 
yields  phenyl  3-acetamidostyryl  ketone,  m.  p.  104°  (cf.  Rupe  and 
Porai-Koschitz,  A.,  1906,  i,  754),  when  the  operation  is  effected  with 
boiling  glacial  acetic  acid  in  a  sterile  atmosphere.  In  the  case  of 
an  unsuccessful  pyrylium  salt  condensation  with  phenyl  3-amino¬ 
styryl  ketone,  an  isomeric  phenyl  3-acetamidostyryl  ketone,  m.  p. 
119 — 120°,  was  isolated  which  appears  to  be  identical  with  a 
compound  obtained  by  Kauffmann  and  Burckhardt  (A.,  1914,  i, 
55).  The  compound  passes  into  the  isomeride  of  lower  m.  p.  when 
preserved  for  a  few  weeks  in  a  closed  tube.  A  similar  instance  of 
isomerism  is  encountered  with  p-tolyl  o-hydroxystyryl  ketone, 
which  usually  crystallises  in  colourless  leaflets,  m.  p.  147 — 148° 
(cf .  Zwayer  and  von  Kostanecki,  A.,  1908,  i,  443),  but  was  obtained 
on  one  occasion  as  yellow  needles,  m.  p.  134 — 135°.  H.  W. 


Preparation  of  Oxidoketones.  E.  Weitz  (D.R.-P.  395435 ; 
from  Chem.  Zentr.,  1924,  ii,  1403 — 1404) . — Oxidoketones  are 
obtained  by  the  oxidation  of  a(3-unsaturated  ketones,  with  the 
exception  of  diphenylindenone  and  its  nearest  analogues,  with 
hydrogen  peroxide  or  peroxides  in  alkaline  solution,  the  carbonyl 
group  being  unattacked.  Styryl  methyl  ketone  with  alkaline 
hydrogen  peroxide  at  temperatures  up  to  50°  yields  styryl  methyl 

ketone  oxide,  QHph^H.COMe’  Par^  as  an  °^>  Par^y  as  crystals, 

m.  p.  53°,  which  appear  to  be,  respectively,  the  cis-  and  trans¬ 
forms  of  the  oxide.  Phenyl  styryl  ketone  similarly  yields  an  oxide, 
m.  p.  90°.  Mesityl  oxide  with  hydrogen  peroxide  and  sodium 

hydroxide  in  methyl  alcohol  yields  the  oxide,  •  C OMe ’ 

b.  p.  44 — 48°/15  mm.  The  hydrogen  peroxide  can  be  replaced  by 
percarbonates,  perborates,  Caro’s  acid,  or  loose  additive  products 
of  hydrogen  peroxide,  such  as  the  carbamide  derivatives.  R.  B. 


Halochromism  of  Aromatic  Aminoketones.  P.  Pfeiffer 
[with  O.  Angern,  P.  Backes,  W.  Fitz,  E.  Prahl,  H.  Rheinboldt, 
and  W.  Stoll]  ( Annalen ,  1925,  441,  228 — 265). — To  obtain  con¬ 
firmation  of  the  oxonium  salt  structure,  R2C!0  . . .  HC104,  proposed 
for  the  perchlorates  of  aromatic  ketones  (A.,  1917,  i,  205),  the 
behaviour  of  a  series  of  aromatic  aminoketones  and  polyketones 
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with  this  acid  has  been  examined.  Aminoketones  of  the  chalkone, 
distyryl,  phenyl  cinnamylidenemethyl  ketone,  and  dibenzylidene- 
cycZohexanone  series  readily  yield  well-crystallised  perchlorates, 
stable  in  the  absence  of  moisture,  in  which  the  number  of  mols.  of 
perchloric  acid  is  generally  equal  to,  but  never  exceeds,  the  sum 
of  the  amino  and  carbonyl  groups  present,  but  is  not  related  to 
the  number  of  ethylene  linkings.  Perchlorates  of  the  “  maximal  ” 
or  highest  type  are  generally  regarded  as  possessing  an  oxonium 
structure,  and  the  amino,  alkylamino,  and  methoxyl  groups  exert 
their  usual  auxochromic  effect,  except  where  it  is  diminished  by 
salt  formation  on  the  amine -nitrogen  atom.  Similarly,  the  deeply 
coloured  aminoketones  of  the  lower  type,  in  which  monoamino- 
ketones  are  combined  with  1  mol.  and  the  diaminoketones  are 
combined  with  2  mols.  of  perchloric  acid,  are  regarded  as  oxonium 
salts  and  the  bathochromic  influence  of  the  p-methoxyl  and 
p-dialkylamino  groups  is  well  marked.  The  less  deeply  coloured 
perchlorates  of  the  chalkone  series  are  regarded  as  ammonium 
salts,  and  probably  those  of  di-p-dimethylaminobenzylidenecydo- 
hexanone  and  di-p-dimethylaminostyryl  ketone  belong  to  the  same 
class.  The  determining  influence  appears  to  be  the  relative  basicity 
of  the  amino  and  carbonyl  groups  in  the  aminoketone,  and  it  is 
probable  that  in  solutions  of  the  lower  type  of  perchlorates  we  have 
equilibrium  mixtures  of  oxonium  and  ammonium  salts.  The 
equilibrium  will  vary  with  the  temperature,  which,  together  with 
solubility,  will  determine  which  of  the  two  isomerides  crystallises 
out.  The  conversion  of  the  deep  blue  hydrated  perchlorate  of 
p-anisyl  p-dimethylaminostyryl  ketone  into  the  yellow,  anhydrous 
form,  and  the  reversion  of  the  latter  in  moist  air  into  the  blue  form, 
is  probably  accompanied  by  the  tautomeric  change  : 

NMe2-C6H4-CH:CH-CO-C6H4-OMe  NMe2*C6H4*CH:CH*CO*C6H4'OMe 

HC104  Yellow.  Blue.  HC104,ttH20 

The  formulae  proposed  by  Straus  (A.,  1922,  i,  148)  and  Hantzsch 
(A.,  1921,  i,  556)  are  discussed  and  also  the  alternative  quinonoid 
structure,  e.g.,  C104-NMe2:C6H4:CH-CH:C(0H)-CH:CH-Ph.  All 
three  formulae,  however,  are  only  approximation  formulae  when  the 
crystal  structure  of  the  salts  is  considered,  and  none  of  them  repre¬ 
sents  correctly  the  valency  distribution  in  the  crystal  space 
lattice,  p - N itro -p' -methozy distyryl  ketone  has  m.  p.  185 — 186°; 
phenyl  o-nitrocinnamylidenemethyl  ketone,  m.  p.  142°;  anisyl 
o-nitrocinnamylidenemethyl  ketone,  m.  p.  128°,  sintering  from  126° ; 
anisyl  p  -nitrocinnamylidenemethyl  ketone,  m.  p.  163°;  styryl 
o-nitrocinnamylidenemethyl  ketone,  m.  p.  121°,  sintering  from  118°; 
p -methoxystyryl  o-nitrocinnamylidenemethyl  ketone,  m.  p.  126 — 127°, 
sintering  from  124° ;  styryl  m-nitrocinnamylidenemethyl  ketone, 
m.  p.  145 — 146°;  p -methoxystyryl  p  -nitrocinnamylidenemethyl 
ketone,  m.  p.  197 — 198°;  2  :  6-di-m-nitrobenzylidenecyclohexanone, 
m.  p.  194°,  and  2  :  6 -di -p-nitrobenzylidenecyclohexanone,  m.  p.  207°, 
were  prepared  from  cyclohexanone  and  the  nitrobenzaldehyde  in 
yields  amounting  to  34  and  39%  of  theory,  respectively.  All  the 
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above  are  yellow.  p-Dimethylaminobenzophenone  when  dissolved 
in  70%  perchloric  acid  or  when  treated  with  perchloric  acid 
in  acetic  acid  solution  yields  a  colourless  monoperchlorate, 
Cj5H150N,HC104  ;  no  stannic  chloride  compound  was  obtained. 
Phenyl  ra-aminostyryl  ketone  yields  the  yellow  monoperchlorate, 
C15H130N,HC104 ;  a  solution  in  perchloric  acid  deposits  a  mixture 
of  mono-  and  di -perchlorates.  Phenyl  p-aminostyryl  ketone, 
m.  p.  147 — 148°,  obtained  by  condensation  of  p -benzamidobenz- 
aldehyde,  m.  p.  146°,  with  acetophenone  in  alcoholic  solution  in 
the  presence  of  sodium  hydroxide,  and  hydrolysis  of  the  phenyl 
p-benzamidostyryl  ketone,  m.  p.  177 — 178°  (cf.  Kauffmann  and 
Burckliardt,  A.,  1914,  i,  56),  gives  a  monoperchlorate,  brown  needles, 
and  a  mixture  of  mono-  and  di-perchlorates.  The  red  hydrochloride 
described  by  Rupe  and  Porai-Koschitz  (A.,  1906,  i,  754)  could  not 
be  obtained ;  the  flesh-coloured  hydrochloride,  obtained  with 
10%  hydrochloric  acid,  has  the  composition  C15H130N,HC1. 
Phenyl  p-dimethylaminostyryl  ketone  yields  a  nearly  colourless 
monoperchlorate,  C17H170N,HC104 ;  the  monohydrochloride,  bright 
yellow,  gives  a  reddish -violet  solution  in  hydrochloric  acid,  which 
deposits  colourless  needles,  changing  in  a  desiccator  to  the  yellow, 
anhydrous  salt.  From  concentrated  hydrochloric  acid  bright  blue 
laminae  are  deposited.  The  chlorostannate,  C17H17ON,SnCl4,  black 
powder,  sensitive  to  light,  was  obtained  by  heating  the  aminoketone 
with  stannic  chloride  in  dry  benzene,  p -Anisyl  m-aminostyryl 
ketone,  m.  p.  141°,  obtained  by  condensing  ra-acetamidobenzaldehyde 
with  p-methoxyacetophenone  in  alcoholic  sodium  hydroxide  and 
hydrolysing  the  p-methoxy phenyl  m-acetamidostyryl  ketone,  m.  p. 
144 — 145°,  yields  in  acetic  acid  a  bright  yellow  monoperchlorate, 
and  with  perchloric  acid  alone  an  orange  diperchlorate, 
Ci 6H 1 602N,2HC104 .  Reduction  of  p- anisyl  p-nitrostyryl  ketone 
with  stannous  chloride  in  acetic  acid  saturated  with  hydrogen 
chloride  yields  p  -anisyl  p-aminostyryl  ketone,  brownish -yellow, 
m.  p.  173 — 174°  ( benzoyl  derivative,  m.  p.  199 — 201°),  giving  an 
orange-brown  diperchlorate,  p -Anisyl  p-dimethylaminostyryl  ketone, 
m.  p.  127°,  from  p-dimethylaminobenzaldehyde  and  p-methoxy- 
acetophenone,  yields  a  blue  monoperchlorate,  C18H1902N,HC104  -f- 
1-5H20,  giving  a  yellow  anhydrous  salt.  The  diperchlorate, 
Ci8H1902N,2HC104,  is  orange-yellow,  the  chlorostannate, 
Ci8Hi902N,SnCl4,  nearly  black.  w-Aminodistyryl  ketone,  m.  p. 
138 — 139°,  yields  in  acetic  acid  a  pale  orange-yellow  monoperchlorate, 
and  with  perchloric  acid  alone  an  ochreous  di  perchlorate.  p-Di- 
methylaminodistyryl  ketone,  similarly,  yields  a  dark  green  mono¬ 
perchlorate  and  an  orange-brown  diperchlorate,  converted  into  the 
monoperchlorate  on  exposure  to  the  air.  The  chlorostannate, 
Ci9H19ON,SnCl4,C6H6,  is  nearly  black.  ra-Aminostyryl  p-methoxy- 
styryl  ketone  yields  a  Bordeaux-red  diperchlorate  and  a  reddish- 
brown  monoperchlorate.  p-Aminostyryl  p-methoxystyryl  ketone, 
m.  p.  158 — 160°,  yields  a  diperchlorate,  nearly  black  with  blue 
iridescence,  p -Dimethylaminostyryl  p-methoxystyryl  ketone,  orange- 
yellow,  m.  p.  140°,  gives  a  violet-black  diperchlorate  and  a  black 
chlorostannate,  C23H2102N,SnCl4,  very  sensitive  to  light.  Di-p- 
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dimethylaminostyryl  ketone,  orange  brown,  m.  p.  191°,  yields  a 
triperchlorate,  bright  yellow,  which  on  treatment  with  water  is 
converted  into  the  nearly  colourless  diperchlorate,  and  then  more 
slowly  into  a  dark  brown  monoperchlorate,  3C21H240N2,4HC104, 
also  obtained  by  adding  perchloric  acid  to  a  solution  of  the  base  in 
acetic  acid.  The  monoacetate,  C21H240N2,C2H402,  is  dark  red. 
cycZoHexanone  and  p-dimethylaminobenzaldehyde  in  alcoholic 
solution  in  the  presence  of  sodium  ethoxide  yield  2-p -dimethyl- 
aminobenzylidenecyclohexanone,  m.  p.  127 — 128°,  which  condenses 
further  with  benzaldehyde  in  the  presence  of  sodium  ethoxide, 
yielding  2-p-dimethylaminobenzylidene-6-benzylidenecyc\ohexanone, 
m.  p.  137 — 138°,  yielding  a  green  monoperchlorate ,  and  a  reddish- 
brown  diperchlorate.  2-p-Dimethylaminobenzylidene-Q-p-anisylidene- 
cyclo hexanone,  m.  p.  177 — 178°,  gives  in  alcohol  a  deep-green  mono- 
perchlorate,  and  with  perchloric  acid  alone,  a  dark,  blood-red 
diperchlorate,  with  steel-blue  lustre.  2  :  G-Di-m-aminobenzylidene- 
cyclo hexanone,  m.  p.  145°  ( hydrochloride ,  C23H20ON2,2HC1,  bright 
yellow),  is  obtained  by  reducing  the  nitrobenzylidene  derivative. 
The  yellow  diacetyl  derivative,  m.  p.  249°,  obtained  by  condensation 
of  cyclohexanone  with  ra-aeetamidobenzaldehyde  in  the  presence 
of  alcoholic  sodium  hydroxide,  is  not  readily  hydrolysed  to  the 
amine.  2  :  G-Di-p-aminobenzylidenecyclohexanone,  brown,  m.  p. 
240 — 242°  (bright  yellow  dihydrochloride ),  and  its  deep  yellow 
diacetyl  derivative,  m.  p.  296 — 297°,  are  analogously  prepared. 
2  :  6-Di-p-dimethylaminobenzylidenecycAohexanone,  m.  p.  248—249°, 
gives  in  acetic  acid  a  bright  yellow  diperchlorate,  and  with  per¬ 
chloric  acid  alone,  a  bright  yellow  triperchlorate.  R.  B. 

Halochromic  Compounds  of  Imines.  P.  Pfeiffer,  H. 
Rheinboldt,  and  J.  Wolf  ( Annalen ,  1925,  441,  265 — 276). — To 
determine  how  close  a  parallel  there  is  between  the  halochromism 
of  imines  and  that  of  ketones,  the  additive  compounds  of  distyryl 
ketone,  p-methoxydistyryl  ketone,  and  p-dimethylaminodistyryl 
ketone  with  acids  and  metallic  salts  have  been  compared  with 
those  of  the  corresponding  quinaldine  bases,  2-styrylquinoline, 
2-p-methoxystyrylquinoline,  and  2-p-dimethylaminostyrylquinoline. 
In  both  series,  coloured  monoperchlorates  are  formed,  in  which 
the  p-methoxyl  group  exerts  a  bathochromic  influence,  and  this 
influence  is  manifested  in  the  hydrochlorides,  oxalates,  and  acid 
cadmium  chlorides.  The  cadmium  chloride  compounds  of  the 
quinaldine  series,  in  which  2  mols.  of  the  metallic  chloride  are  in 
combination  with  1  mol.  of  the  base,  are  analogous  to  the  chloro- 
stannates  of  the  ketone  series.  p-Dimethylaminostyrylquinoline, 
like  p-dimethylaminodistyryl  ketone,  gives  a  deep  green  mono- 
perchlorate  and  only  a  yellow  diperchlorate.  In  the  monoper¬ 
chlorate  the  acid  is  attached  to  the  imine  nitrogen  atom,  and  in 
the  diperchlorate  also  to  the  dimethylamino  group,  the  batho¬ 
chromic  influence  of  the  latter  being  thereby  destroyed.  The 
cyclic  imines  of  the  3-indyl-3-indolidenemethane  series, 

CeH4<g>CMiCHMeC<^H>C6H4  (I), 


i.  412 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


investigated  by  Konig  (A.,  1911,  i,  808)  yield  haloehromic  cadmium 
chloride  compounds,  and  a  f  urther  series  of  haloehromic  salts  has  been 
obtained  from  the  analogous  base,  NPh!CH*CH!CH*CH!CH‘NHPh 
(II)  (Zincke,  A.,  1904,  i,  921),  which  results  when  the  pyridine  rings 
are  opened.  In  these  salts,  the  acid  is  linked  to  the  imine  nitrogen 
as  the  deepened  colour  produced  can  only  be  explained  on  this 
assumption,  addition  to  the  auxochrome  group  producing  salts 
which  are  less  highly  coloured  than  the  free  base.  In  view  of  these 
results  and  the  series  of  halochrome  salts  obtained  from  Zincke ’s 
second  base,  (N02)2C6H3-N:CH-CH:CH*CH:CH-NHEt  (III),  in  which 
only  one  aromatic  ring  is  present  (A.,  1905,  i,  923),  it  is  concluded 
that  the  amino  and  hydroxyl  groups  can  exert  their  auxochromic 
influence  when  they  are  separated  from  a  chromophore  by  a  con¬ 
tinuous  chain  of  ethylenic  linkings ;  whether  such  ethylenic  linkings 
belong  to  an  open  chain  or  partly  to  the  aromatic  ring  is  immaterial. 

The  following  compounds  of  benzylidenequinaldine  (2-styryl- 
quinoline)  are  described  :  hydrochloride,  C17H13N,HC1,  m.  p.  112 — 
113°;  perchlorate,  C17H13N,HC104 ;  oxalate,  C17H13N,H2C204+H20, 
m.  p.  176 — 177°  (decomp.) ;  cadmium  chloride  compounds, 
Ci7H13N,2CdCl2  and  2C17H13N,H2CdCl4.  Similarly,  2-p-methoxy- 
styrylquinoline  yields  an  oxalate,  Ci8H150N,C2H204,  m.  p.  205° 
(decomp.),  and  cadmium  chloride  compounds,  C18H15ON,2CdCl2  and 
3C18H16ON,H3CdCl5 ;  all  the  above  are  yellow.  2-p-Dimethyl- 
aminostyrylquinoline  yields  a  yellow'  dihydrochloride,  a  bright 
yellow  diperchlorate,  and  a  dark  monoperchlorate,  with  a  strong 
green  lustre;  an  oxalate,  C19H18N2,2C2H204,  violet-black,  m.  p. 
108 — 110°;  a  black  cadmium  chloride  compound,  possessing  a 
green  lustre ;  a  silver-grey  cadmium  chloride-hydrochloride, 
Ci9H18N2,H2CdCl4,  and  a  dark-coloured  cadmium  chloride-hydro¬ 
chloride,  2C19H18N2,H2CdCl4,  with  a  green  lustre.  The  a-methyl- 
indyl-a-methylindolidenemethane  of  Konig  ( loc .  cit.)  yields  a  rust- 
brown  cadmium  chloride  compound,  C19H17N2,2CdCl2,  and  zinc 
chloride-hydrochloride  compound,  5C19H17N2,5HCl,2ZnCl2,  dense 
reddish-brown  crystals  with  brilliant  blue  lustre.  Similarly, 
Zincke’s  anilinoanil  base,  C17H16N2,  yields  a  monoperchlorate,  red 
needles ;  a  trichloroacetate,  C17H16N2,CCl3,C02H,Me0H,  red  needles 
with  a  blue  lustre,  a  zinc  chloride-hydrochloride  compound, 
5C17H16N2,5HCl,2ZnCl2,  reddish-brown,  with  a  green  lustre,  and 
a  rust-brown  cadmium  chloride  compound,  C17H16N2,2CdCl2.  The 
base  III  (above),  obtained  by  the  action  of  ethylamine  on  dinitro- 
phenylpyridinium  chloride,  yields  a  yellowish -red  perchlorate, 
C13H1404N4,HC104.  ‘  R.  B. 

Reactions  in  Solutions  of  Quinone.  L.  Meunier  and  M. 
Queroix  ( J .  Soc.  Leather  Trades  Chem.,  1925,  9,  26 — 31). — Aqueous 
solutions  of  quinone  of  different  pa  values  were  kept  in  the  dark 
for  6  days.  Using  a  disodium  phosphate-phosphoric  acid  buffer 
mixture,  the  conversion  of  quinone  into  quinol  and  oxidation 
products  commenced  atpH  6-5,  and  at  pK  7-5  20%  of  the  quinone  had 
been  transformed.  The  amount  of  quinol  formed  was  practically 
hah  that  of  the  quinone  which  had  disappeared.  In  sodium 
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acetate-acetic  acid  and  sodium  acetate-sodium  hydroxide  buffer 
mixtures,  the  quinone  was  transformed  more  rapidly.  The  trans¬ 
formation  curve  shows  a  maximum  at  pK  5-0,  a  minimum  about 
pa  6-5,  after  which  the  amount  of  transformation  increases  very 
rapidly  with  rising  ps.  The  amount  of  quinone  transformed 
increases  very  much  in  presence  of  protein  matter.  [Cf.  B.,  1925, 
219.]  D.  W. 

New  Derivatives  of  Naphthaquinone.  Soc.  Anon,  des  Mati- 

ERES  COLORANTES  ET  PRODTJITS  ChIMIQUES  DE  SAINT-DENIS,  A.  R. 
Wahl,  and  R.  Lantz  (Brit.  Pat.  206150). — Various  1-arylamino- 
P-naphthols  (Brit.  Pat.  182084),  by  the  action  of  hypochlorites  or 
of  other  oxidising  agents  on  their  alkaline  solutions,  yield  1-aryl- 
imino-(}-naphthaquinones  (cf.  Brit.  Pat.  191064).  Examples  of 
these  are  :  l-o -methoxyphenylimino-^-naphthaquinone,  1-tolyl- 

imino-$-naphthaquinone  and  1  -naphthylimino-^-naphthaquinone. 
They  form  unstable,  dark  green  crystals,  and  are  highly  reactive, 
forming  with  alkali  sulphites  and  hydrogen  sulphites  of  1 -aryl- 
amino -^-naphtholsulphonic  acids.  B.  W.  A. 

Oxidation  in  Light.  A.  Eckert  (Ber.,  1925,  58,  [ B ],  313 — 
320;  cf.  Schaarschmidt  and  Kasai,  A.,  1924,  i,  1327). — Autoxid- 
ation  of  2-methylanthraquinone  in  glacial  acetic  acid  solution 
under  the  influence  of  light  leads  to  the  production  of  anthra- 
quinone-2-carboxylic  acid  and  s-2-dianthraquinonylethane,  m.  p. 
342°,  the  constitution  of  which  is  established  by  its  oxidation  to 
anthraquinone-2-carboxylic  acid.  5  :  8-Dichloro-,  5:6:7:  8-tetra- 
chloro-,  1-methoxy-,  and  l-hydroxy-2-methylanthraquinones  are 
much  less  readily  affected ;  the  halogenated  compounds  yield 
acids  in  quantity  too  small  for  investigation.  4-Chloro-l-methyl- 
anthraquinone,  under  similar  conditions,  gives  4-chloroanthra- 
quinone-1 -carboxylic  acid,  m.  p.  220 — 223°,  and,  apparently, 
s-di-4-chloroanthraquinonylethane,  m.  p.  290 — 300°  (decomp.). 
Autoxidation  of  2-methylanthraquinone  occurs  far  less  readily  in 
the  presence  of  toluene  than  of  glacial  acetic  acid,  whilst  the  solvent 
is  itself  oxidised.  The  same  action  is  induced  by  anthraquinone, 
under  the  influence  of  which  (presumably  owing  to  the  transient 
production  of  anthraquinol)  toluene  yields  benzaldehyde,  benzoic 
acid,  dibenzyl,  isohydrobenzoin,  hydrobenzoin,  and  ( ?)  benzil. 
Illumination  of  toluene  in  the  presence  of  anthraquinone  and 
acetic  anhydride  gives  benzyl  acetate.  Dibenzyl,  hydrobenzoin, 
benzil,  and  benzoin  are  transformed  into  benzoic  acid  by  photo¬ 
oxidation  in  glacial  acetic  acid  solution  in  the  presence  of  anthra¬ 
quinone.  p-Benzoquinone,  naphthaquinone,  xanthone,  acridone, 
and  benzophenone  stimulate  the  production  of  benzoic  acid  to  a 
much  smaller  extent  than  anthraquinone.  The  nitrotoluenes  give 
small  quantities  of  acidic  products  when  illuminated  in  the  presence 
of  anthraquinone ;  o-nitrobenzoic  acid  has  been  identified,  m-  and 
p-Xylene3  are  converted  into  the  corresponding  toluie  acids. 
Naphthalene  is  not  affected  in  glacial  acetic  acid  solution,  whereas 
quinol  is  very  readily  transformed  into  quinhydrone.  An  aqueous, 
alkaline  solution  of  lead  hydroxide  is  photo -oxidised  to  lead  dioxide 
vol.  cxxviii.  i.  n 
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in  the  presence  of  potassium  anthraquinone-l-sulphonate. 
Chromium  sulphate  is  converted  similarly  into  chromic  acid,  whilst 
tervalent  arsenic  and  antimony  pass  into  the  quinque valent  state. 
Illumination  of  sodium  anthraquinone-2-sulphonate  dissolved  in 
dilute  hydrochloric  acid  causes  the  liberation  of  chlorine  and 
production  of  2-chloroanthraquinone ;  the  corresponding  1-sulphon- 
ate  appears  to  suffer  a  similar  change.  H.  W. 

Preparation  of  Nitrogenous  Anthraquinone  Derivatives. 
Badische  Anilin-  &  Soda-Fabrik,  M.  A.  Kunz,  and  K.  Saur- 
wein  (D.R.-P.  396509;  from  Chem.  Zentr.,  1924,  ii,  1408—1409). 
— By  the  action  of  nitrosyl  chloride  on  l-amino-2-methylanthra- 
quinone  in  nitrobenzene  or  benzene  suspension,  a  mixture  of 
anthraquinone -1  :  2-isooxazole,  a  yellowish -brown  substance  con¬ 
taining  nitrogen,  m.  p.  173 — 175°,  and  anthraquinone -1  :  2-indazole, 
is  obtained,  in  proportions  varying  with  the  temperature  and  with 
amount  and  the  rate  of  addition  of  the  nitrosyl  chloride.  Similarly, 
4-chloro-l-amino-2-methylanthraquinone  yields  a  substance ,  orange- 
yellow  needles,  giving  an  orange  solution  in  sulphuric  acid  with 
evolution  of  nitrogen.  The  new  products  are  used  for  the  pre¬ 
paration  of  dyes.  R.  B. 

Dyes  of  the  Anthraquinone  Series.  J.  Baddiley,  W.  W. 
Tatum,  and  The  British  Dyestuffs  Corporation,  Ltd.  (Brit. 
Pat.  227923). — By  condensing  4  :  8-dichloroanthrarufin  with  2  mols. 
of  anthranilic  acid  in  nitrobenzene  solution  in  presence  of  sodium 
carbonate  and  copper  powder,  4 : 8-diphenylaminoanthrarujin- 
o  :  o' -dicarboxylic  acid  is  formed.  In  a  similar  way,  by  condensing 
1  :  5-dichloro-4  :  8-dinitroanthraquinone  with  anthranilic  acid  and 
reducing  the  product  with  sodium  sulphide,  1  :  5-diamino-4:  :  8 -di- 
phenylaminoanthraquinone-o  :  o' -dicarboxylic  acid  is  formed.  The 
former  dyes  cellulose  acetate  greenish-blue,  the  latter  green. 

E.  H.  R. 

Dianthraquinonyl.  A.  Eckert  (Ber.,  1925,  58,  [J5],  321 — 
322). — 1  :  1 -Dianthraquinonyl  is  readily  converted  by  molten 
potassium  hydroxide  at  200°  into  benzoic  and  diphenyl-3  :  3'-di- 
carboxylic  acids ;  diphenic  acid  appears  also  to  be  produced,  but, 
under  the  conditions  of  the  reaction,  to  be  transformed  into  fluoren- 
one.  Ilelianthrone  (cf.  Scholl,  A.,  1910,  i,  494)  is  stable  towards 
potassium  hydroxide  at  200°,  but  is  converted  at  290°  into  meso- 
naphthadianthrone.  H.  W. 

Chlorination  of  Helianthrone.  A.  Eckert  (Ber.,  1925,  58, 
[23],  322 — 323). — Helianthrone  [m&sobenzdianthrone]  is  converted 
by  phosphorus  pentachloride  in  the  presence  of  boiling  phosphoryl 
chloride  into  4  :  5  :  8  :  4  5'  :  8' -hexachloromesobenzdianthrone.  The 

constitution  of  the  product  is  deduced  from  the  observation  that 
it  is  converted  by  exposure  to  light  in  sulphuric  acid  solution  into 
4:5:4':  S'-tetrachlorome.sonaphthadianthrone  (cf.  Eckert  and 
Tomaschek,  A.,  1919,  i,  163).  H.  W. 

Condensation  of  Menthone  with  p-Tolualdehyde.  B.  Sam- 
dahl  (J.  Pharm.  Chim.,  1925,  [viii],  1,  145 — 149). — A  mixture  of 
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menthone  and  p-tolualdehyde  saturated  at  0°  with  dry  hydrogen 
chloride  gives  (i)  p -tolylidenementhone  hydrochloride,  m.  p.  133°, 
[a]o  —83*1°  in  chloroform,  from  which  water  or  alcohol  easily 
removes  hydrogen  chloride,  and  (ii)  an  uncrystallisable  oil.  The 
product,  b.  p.  about  180°/7  mm.,  obtained  by  decomposing  the 
latter  with  alcoholic  potassium  hydroxide,  yields  -p- tolylidene¬ 
menthone,  m.  p>  77°}  [aj2o  _  193-2°  in  chloro- 

form.  The  mother-liquors  from  the  crystallisations  of  this  com¬ 
pound  yield  an  oil,  b.  p.  183 — 184°/7  mm.,  [a]^  —56-5°  in  chloro¬ 
form,  dj7  1-0077,  1-5412,  which  consists  of  one  or  more  stereo - 

isomeric  modifications  of  the  crystalline  p-tolylidenementhone. 
With  hydro xylamine,  this  oil  gives  an  additive  compound,  m.  p. 
174°,  [a]'o  —-52-2°  in  chloroform;  it  is  reduced  by  sodium  and  ether 
saturated  with  water  to  p -methylbenzylmenthol,  m.  p.  150°,  [a]u 
— 30-9°  in  chloroform.  W.  E.  E. 


Halogen  Derivatives  of  Camphor.  VI.  p-Bromocamphor- 
a-sulphonic  Acid.  VII.  Constitution  of  the  Reychler  Series 
of  Camphorsulphonic  Acids.  Experiments  on  Chloro- 
sulphoxid.es.  H.  Burgess  and  T.  M.  Lowry  ( J .  Chem.  Soc.,  1925, 
127,  271 — 283;  cf.  Armstrong  and  Lowry,  T.,  1902,  81,  1445). — 
VI. — After  blocking  the  P-position  by  means  of  a  bromine  atom, 
the  authors  have  succeeded  in  sulphonating  camphor  in  the 
a-position.  p-Bromocamphor  added  to  a  mixture  of  acetic  anhydride 
and  concentrated  sulphuric  acid  yielded  a  brown  substance  (15 — 
20%  of  the  bromocamphor  undergoing  sulphonation),  from  which, 
by  treatment  with  calcium  carbonate,  calcium  $ -bromocamphor - 
cc-sulphonate,  (C10H14OBr*SO3)2Ca,4H2O,  m.  p.  above  250°,  [a]5780 
+50°,  +116-5°  in  water  (2  g.  per  100  c.c.),  was  isolated. 

Potassium  $-bromocamphor-a.-sulphonate,  C10H14OBr*SO3K,  by  treat¬ 
ment  with  phosphorus  pentachloride,  is  converted  into  $-bromo- 


camphor-oi-sulphonyl  chloride,  C8H13Br<C 


CH-S02C1 

to 


,  m.  p.  97°; 


the 


corresponding  sulphonamide  has  m.  p.  100 — 102°  (decomp.),  [a]6780 
+39-3°,  [0O4358  +99°  (in  alcohol) ;  the  crystals,  which  at  first  are 
tough  and  fibrous,  become  opaque  and  friable  on  keeping.  Attempts 
to  prepare  an  anhydramide  (cf.  Lowry,  loc.  cit.)  gave  a  negative 
result  with  concentrated  hydrochloric  acid,  but  with  acetic  anhydride 
the  product  was  acetyl-^ -bromocamphor -ol- sulphonamide. 


C«H 


8-^13 


1  C-OAc 


m.  p.  217°  (rapid  decomp.).  $-Bromocamphor-a-sulphonyl  bromide 
is  an  oil;  when  it  is  refluxed  in  dry  xylene,  sulphur  dioxide  is 
evolved  and  some  charring  occurs.  The  product  gave  three  suc¬ 
cessive  crops  of  crystals  from  dilute  alcohol,  the  first  a  mixture 
of  ap-  and  a'p-dibromocamphors,  the  second  a'p-dibromocamphor, 
m.  p.  133 — 135°,  [a]5461  —77°  (in  acetone),  the  third,  ap-dibromo- 
camphor,  m.  p.  113 — 114°.  This  suggested  that  the  sulphonic  acid 
occupied  the  a-position,  and  confirmation  was  obtained  when  the 
sulphonamide  on  bromination  lost  the  sulphonamide  group  and 
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gave  the  same  ap-dibromocamphor.  Bromination  of  the  acetyl 
derivative  (above)  resulted  in  the  elimination  of  the  acetyl  group 
and  formation  of  <x'$-dibromocamphor-a.-sulphonamide, 

C8H13Br<VBr‘S°2-NH2, 

8  13  CO 


m.  p.  145°  (80%  yield),  [a]S461  —29°  in  benzene  (2*64  g.  per  100  c.c.). 
This  loss  of  the  acetyl  group  suggested  an  enolic  acetate  rather 
than  the  -S02*NHAc  compound.  The  dibromosulphonamide  when 
dissolved  in  alcohol  undergoes  spontaneous  oxidation  and  the 
solution  deposits  $-bromocamphorquinone,  bright  yellow  prisms, 
m.  p.  122°,  characteristic  odour  unlike  that  of  camphorquinone. 
Oxidation  of  the  dibromosulphonamide  with  hydrogen  peroxide 
in  aqueous  alcoholic  solution  gave  the  intense  colour  of  the  quinone, 
but  it  could  not  be  isolated,  being  further  oxidised  to  p-bromo- 
camphoric  anhydride,  m.  p.  about  143°.  The  views  of  Lipp  and 
Lausberg  (A.,  1924,  i,  655)  that  p-bromocamphor  and  the  Reychler 
series  of  camphorsulphonic  acids  have  the  same  orientation  are 
thus  confirmed. 

VII. — The  evidence  put  forward  by  Wedekind,  Schenk,  and 
Stiisser  (A.,  1923,  i,  346)  that  the  sulphonic  radical  in  Reychler’s 
camphorsulphonic  acid  (A.,  1899,  i,  447)  has  entered  a  methyl  group 
is  at  variance  with  equally  definite  evidence  indicating  that  it  has 
entered  a  methylene  group  in  the  ring.  An  alternative  mechanism 
to  explain  the  formation  of  10-ketopinic  acid  from  a  6-derivative 
of  camphor  (cf.  Wedekind,  loc.  cit.)  which  involves  the  wandering 
of  the  sulphonyl  group  is  given.  This  change  in  orientation  does 
not  appear  to  take  place,  since  the  tricarboxylic  acid  and  the 
anhydride  formed  on  oxidising  u-bromocamphor-Tr-chlorosulphoxide, 
C9H12Br(>CClISIO,  m.  p.  158 — 159°,  [«]578o  +31°  in  benzene 
(prepared  from  ammonium  a-bromocamphor-Tr-sulphonate  by 
Wedekind’s  method),  with  nitric  acid  are  identical  and  not  isomeric 
with  those  obtained  by  Kipping  and  Pope  by  the  oxidation  of 
Tr-bromocamphor.  It  thus  appears  that  the  halogen  in  p-bromo- 
camphor,  as  well  as  the  sulphonic  group  in  Reychler’s  acid,  has 
entered  a  methyl  group  and  occupies  the  10-position  of  the  camphor 
molecule.  No  reaction  is  known  in  which  P-bromocamphor  behaves 
as  if  it  contains  a  -CH2Br  group.  It  is  thought  that  there  must 
be  some  link  between  the  6-  and  10-positions  which  is  not  expressed 
in  the  conventional  camphor  formula  (cf.  Armstrong  and  Lowry, 
T.,  1902,  81,  1469).  A  crystalline  by-product,  m.  p.  about  202° 
(decomp.),  [a]5461  +19-4°  in  acetone,  isolated  from  the  benzene 
extract  after  oxidation  of  a-bromocamphor-7r-chlorosulphoxide, 
was  expected  to  be  Tr-chlorodinitro-a-bromocamphor,  but  differed 
from  the  compound  obtained  by  Wedekind  under  analogous  con¬ 
ditions  in  being  soluble  in  alkalis.  An  attempt  to  make  toluene- 
o-chlorosulphoxide  by  heating  o-toluenesulphonyl  chloride  with  dry 
piperidine  was  unsuccessful.  A.  C. 


Secondary  a-Nitrocamphene.  S.  Nametkin  and  A.  Zabrojdik 
(Annalen,  1925,  441,  181 — 187). — The  nitration  of  tricyclene  (I), 
now  made  available  by  the  method  of  Meerwein  and  van  Emster 
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(A.,  1920,  i,  855),  is  found  to  proceed  via  the  additive  product  (II), 
which  loses  water  to  give  sec.-a.-nitrocamphene  (III),  b.  p.  119 — 
119-5°/14  mm.,  df  1-0689,  n 20  1-4942.  The  isolation  of  isocam  - 
phoronic  acid,  the  oxidation  product  of  camphene,  from  the  acid 
products  of  the  reaction  shows  that  nitration  has  preceded  oxid¬ 
ation  (cf.  Konovalov,  A.,  1904,  i,  257).  Nitrations  generally  may 


C6H 


|-?H\ 
11  |-6h/ 


CMe 


(I.) 


f-CH-N02  [-CH-N02 

C6H  J  /CMe-OH  CeHj J  -f 7CICH2 

[-CH/  (-CH/ 

(II.)  (HI.) 


be  regarded  as  additive  processes  in  the  first  instance.  The  a-nitro- 
camphene  forms  a  i//-nitrole,  m.  p.  99°,  and  on  reduction  gives 
a -aminocamphene,  b.  p.  197 — 198°/750  mm.  C.  H. 


Essential  Oils.  Schimmel  &  Co.  {Rep.  Schimmel  6c  Co.,  1924. 
1 — 236;  from  Chem.  Zentr.,  1924,  ii,  892 — 894). — Bay  oil  had  a 
variable  phenol  content  from  35%  to  60%.  Citronella  oil  :  the 
statement  of  de  Jong  and  van  Harpen  (Ber.  Afd.  Handelsmuseum 
Kolonial  Inst.,  1923,  No.  13)  that  the  viscosity  of  the  oil  varies 
inversely  with  the  citronellal  content  is  not  confirmed ;  the  deter¬ 
mining  factor  is  probably  the  degree  of  resinification.  Jaborandi 
leaf  oil  :  the  characteristic  odour  is  probably  due  to  a  ketone ;  a 
sample  of  oil  having  d15  0-8694,  aD  -f-0°  54',  7%  1-45442,  acid  number 
6-72,  acetyl  number  7-65,  on  extraction  with  sodium  hydrogen 
sulphite  yielded  a  methyl  nonyl  ketone,  b.  p.  231-5 — 232-5°/752 ; 
dv>  0-8297;  aD  0,  rif,  1-42855,  acetyl  number  11-7;  the  lower- 
boiling  fractions  afforded  a  hydrocarbon,  b.  p.  162 — 166°,  d16  0-8519, 
aD  -f-17-4°,  ri$  1-46757,  which  absorbs  hydrogen  chloride  to  give  a 
liquid  hydrochloride,  whilst  the  higher  fractions  afforded  a  hydro¬ 
carbon,  m.  p.  27 — 28°,  previously  described.  Oil  from  Monarda 
fistulosa  :  on  steam  distillation  the  plant  yielded  0-3%  of  a  deep 
reddish-brown  oil,  dl7‘  0-9219 ;  5%  potassium  hydroxide  solution 
extracted  about  30%,  chiefly  carvacrol,  traces  of  thymol,  and 
probably  some  thymoquinol.  Oil  from  Monodor  a  myristica  obtained 
from  West  African  seeds  gave  5-06%  of  a  pale  yellow  oil  with  an 
odour  of  phellandrene,  d16  0-8511,  86°  20',  1-47613,  acid  number 

0-4,  acetyl  number  6-5;  after  fusion  of  the  nitrite  (102°),  it  gave 
(i  -  phellandrene ;  it  also  seemed  to  contain  some  cineole.  A  vetiver 
oil  from  Java  had  a  powerful  odour  and  dark  brown  colour,  din 
0-9926— 1-0444,  aD  +20°  50'  to  +41°  40',  1-51889—1-53020, 

acid  number  9-3  to  28,  acetyl  number  5-6 — 20-6,  after  acetylation 
107-3 — 151-2 ;  some  “  light  oils  ”  occasionally  present  had  d10 
0-9852—0-9944,  aD  14°  25'  to  24°  10',  rig  1-52430—1-52604,  acid 
number  7-5  to  11-2,  acetyl  number  7-5 — 14-9,  after  acetylation 
102-7  to  108-3.  Specimens  of  (presumably  synthetic)  menthol  had 
m.  p.  32 — 36-5°,  ocD  — 39°  55'  to  —41°  30',  and  are  probably  made  from 
piperitone. 

The  details  given  by  Reclaire  ( Per/ .  Essent.  Oil  Rec.,  1923,  14, 
293)  for  the  identification  of  esters  of  non-volatile  acids  in  oils 
are  confirmed,  but  acids  slowly  volatile  in  steam,  such  as  laurie 
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acid,  are  likely  to  be  overlooked.  The  qualitative  tests  of  Bennett 
and  Garratt  (ibid.,  1924,  14,  359)  are  useful,  but  in  negative  tests 
the  acid  number  should  be  determined.  F.  A.  M. 

Essential  Oil  of  the  “  Rimu  ”  ( Dacrydium  cupressinum) . 

F.  H.  McDowall  and  H.  J.  Finlay  ( J .  Soc.  Chem.  Ind.,  1924, 
44,  42t). — Dacrydium  cupressinum  grows  abundantly  in  New 
Zealand,  and  its  leaves,  by  treatment  with  supersaturated  steam, 
yield  0-17%  of  an  oil  consisting  of  a  saturated  pentacyclic  diterpene, 
C2oH32,  m.  p.  55-5°,  b.  p.  320°,  [a]D  (in  chloroform)  53*7°,  another 
saturated  diterpene,  m.  p.  92°,  which  is  probably  formed  from  the 
above  during  distillation;  and  a  small  quantity  of  a  sesquiterpene, 
b.  p.  152— 157°/40  mm.,  n2D°  1*5005,  df0  0*9219,  [«]„  (in  chloroform) 
17*81°.  The  oil  was  free  from  aldehydes  and  ketones  and  contained 
only  a  very  small  quantity  of  phenols  and  acids.  F.  B. 

Essential  Oil  of  Meriandra  benghalensis,  Benth.  F.  C. 

Palazzo  and  E.  Alinari  (Atti  Congr.  Naz.  Chim.  Ind.,  1924,  245 — 
250). — This  oil,  obtained  by  distillation  of  the  leaves,  contains 
about  one-third  of  its  weight  of  camphor,  together  with  cineole, 
camphene,  and  another  terpene.  [Cf.  B.,  1925,  264.] 

T.  H.  P. 

Essential  Oil  of  Calantas  Wood.  W.  L.  Brooke  ( Philippine 
J.  Sci.,  1925,  26,  1 — 8). — The  physical  constants  of  the  odoriferous 
essential  oil  of  calantas  wood  ( Toona  calantas)  are  given  and  cadinene 
is  shown  to  be  one  of  the  principal  constituents.  L.  F.  H. 

Relationships  between  Vegetable  Aromatic  Substances  and 
their  Origin.  L.  B-eti  (Atti  Congr.  Naz.  Chim.  Ind.,  1924,  250 — 
256). — Attention  is  directed  to  the  occurrence  of  the  coniferyl 
grouping  in  the  molecules  of  large  numbers  of  vegetable-  compounds, 
such  as  glucosides,  the  constituents  of  essential  oils,  resins,  colouring 
matters,  etc.,  and  it  is  shown  that  the  reactions  of  coniferylaldehyde 
are  identical  with  those  of  Czapek’s  hadromal  (A.,  1899,  i,  560). 
Further,  the  dihydroxycinnamic  grouping,  from  which  the  coniferyl 
grouping  is  derived  by  simple  methylation,  is  found  in  the  molecules 
of  numerous  tannin  substances,  almost  all  the  flavones,  and  many 
glucosides  and  colouring  matters.  In  view  of  the  relationships 
which  such  a  large  number  of  these  so-called  accessory  substances 
of  plants  bear  to  coniferylaldehyde,  which  is  closely  allied  to 
lignin  (cf.  Klason,  A.,  1920,  i,  822;  1922,  i,  324;  1923,  i,  187),  it 
seems  likely  that  rational  utilisation  of  lignin  might  lead  to  the 
isolation  of  many  aromatic  compounds,  at  present  obtainable  only 
by  complicated  and  indirect  methods.  T.  H.  P. 

Polysaccharides.  XXIX.  Chitin  (II)  and  the  Configuration 
of  Glucosamine.  P.  Karrer,  O.  Schnider,  and  A.  P.  Smirnov 
(Helv.  Chim.  Acta,  1924,  7,  1039—1045;  cf.  A.,  1923,  i,  122).— 
When  chitin  is  distilled  with  zinc  dust,  the  chief  product  is  2-methyl- 
1-w-hexylpyrrole  (loc.  cit .);  if  the  chitin  molecule  consists  only  of 
two  glucosamine  residues,  it  should  have  the  constitution  of  a 
reduced  “  fructosazine  ”  (cf.  Stolte,  A.,  1908,  i,  833).  It  is  now 
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indicated  that  this  is  not  so;  when  fructosazine  is  distilled  with 
zinc  dust,  an  oily  product  sparingly  soluble  in  dilute  sulphuric  acid 
is  obtained,  of  which,  after  repeated  fractional  distillation,  the 
main  fraction  has  b.  p.  150 — 156°  (2-1  g.  of  b.  p.  150 — 169°  from 
300  g.  fructosazine).  This  is  still  a  mixture,  but  consists  chiefly 
of  2  :  5- dialky Ipyrazines,  since  when  it  is  oxidised  with  a  hot  dilute 
solution  of  potassium  permanganate  it  affords  pyrazine-2  :  5-di- 
carboxylic  acid.  That  part  of  the  original  oily  distillate  dissolved 
by  dilute  sulphuric  acid  Consists  of  similar  pyrazine  derivatives, 
together  with  substituted  pyridines.  This  fraction  affords  a  picrate, 
m.  p.  145°.  It  thus  appears  that  chitin  is  not  formed  simply  by 
the  union  of  two  glucosamine  residues. 

When  chitosan  is  similarly  distilled  with  zinc  dust,  the  oil, 
obtained  in  most  meagre  yield,  affords  a  pyrrole  fraction  (b.  p. 
190 — 220°),  resembling  that  from  chitin,  and  a  pyridine  fraction 
which  yields  the  picrate  mentioned  above. 

When  glucoseanilide  is  treated  with  nitrous  acid,  diazoamino- 
benzene  is  obtained.  This  quantitative  scission  resembles  that 
taking  place  in  chitosan  when  it  is  treated  with  the  same  reagent 
(cf.  Karrer  and  Smirnov,  A.,  1923,  i,  122). 

The  configuration  of  glucosamine  is  discussed  with  copious 
citations  from  the  literature,  and  the  conclusion  is  reached  that  this 
compound  is  the  amino  derivative  corresponding  with  mannose. 

W.  A.  S. 


Tannins  and  Similar  Substances.  XVIII.  Catechin.  K. 

Freudenberg,  H.  Fikentscher,  and  M.  Harder  ( Annalen ,  1925, 
441,  157 — 180;  cf.  this  vol.,  i,  51;  A.,  1924,  i,  868). — It  has  been 
shown  ( loc .  cit.)  that  p-toluenesulphonyl-d-catechin  tetramethyl 
ether  (I,  R==MeC6H4*S03)  gives  with  hydrazine  a  little  of  the 
primary  hydrazine  (I,  K=NH'NH2)  but  mainly  phloroglucinol 
dimethyl  ether  and  3-?wp-dimethoxyphenylpyrazoline,  which  is 

OMe  further  confirmation  of  the  sug- 
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gested  trans  configuration  of  the 
OH  in  d-catechin  tetramethyl 
ether.  ‘It  is  now  found  that  1-epi- 
catechin  tetramethyl  ether  (I,  R= 
OH)  behaves  as  the  cis-isomeride. 


The  p -tolnenesulphonyl  derivative,  m.  p.  165 — 168°,  reacts  with 
hydrazine  to  form  the  unsaturated  anhydroepicatechin  tetramethyl 
ether,  m.  p.  119°,  in  70%  yield.  This  is  optically  inactive  and 
probably  has  the  structure  of  a  tetramethoxybenzylcoumarone. 
It  is  reduced  by  hydrogen  and  platinum  to  deoxyepicatechin  tetra¬ 
methyl  ether  (I,  R=H),  m.  p.  112°.  The  anhydro  compound  is 
different  from  and  isomeric  with  (a)  the  product  of  the  action 
of  quinoline  upon  p-toluenesulphonylcatechin  tetramethyl  ether 
and  ( b )  the  substance  obtained  by  Drumm  (A.,  1923,  i,  1221) 
from  the  chloride  and  pyridine.  The  corresponding  saturated 
compounds  are  also  different  and  the  isomerism  is  thus  not  merely 
geometric. 

The  formation  of  phloroglucinol  trimethyl  ether  from  catechin 
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tetramethyl  ether  is  not  inconsistent  with  the  formula  (I,  R=OH), 
for  it  is  shown  that  the  trimethyl  ether  is  obtainable  in  about  10% 
yield  by  heating  phloroglucinol  dimethyl  ether  with  barium  hydroxide. 

The  p-nitrobenzoate  of  pentahydroxydiphenylpropane  tetra¬ 
methyl  ether  (A.,  1923,  i,  1219)  is  readily  methylated  to  penta- 
methoxydiphenylpropane,  m.  p.  87 — 88°,  identical  with  the  syn¬ 
thetic  product. 

For  the  synthesis  of  tetramethoxybenzylcoumarone  (cf.  Dumont 
and  Tambor,  A.,  1910,  i,  579)  phloroglucinol  trimethyl  ether  is 
condensed  by  Hoesch’s  method  with  chloroacetonitrile  to  give 
trimethoxyphenacyl  chloride,  m.  p.  95 — 96°  (bromide  prepared  in 
the  same  way  melts  at  86°).  These  do  not  undergo  ring  closure 
with  alcoholic  potassium  acetate,  and  Dumont  and  Tambor’s 
product  was  probably  partly  demethylated.  Demethylation  with 
aluminium  chloride  or  bromide  gives  5-hydroxy- 1  :  3-dimethoxy- 
phenacyl  chloride,  m.  p.  144 — 146°,  or  bromide,  m.  p.  130 — 131°, 
from  which  3  :  5-dimethoxycoumarone,  m.  p.  137°,  is  easily  obtained. 
The  mp-dimethoxybenzylidene  derivative  of  the  latter  is  reduced 
best  by  hydrogen  in  the  presence  of  nickel  instead  of  platinum  and 
gives  3:5:3':  4'-tetramethoxy-l-benzylcoumarone,  m.  p.  136°,  b.  p. 
210 — 220°/l*5  mm.,  isomeric  with  anhydroepicatechin  tetramethyl 
ether.  With  phenylhydrazine,  it  gives  a  mixture,  m.  p.  176°,  of  the 
phenylhydrazone  and  the  osazone.  Reduction  with  zinc  and 
sodium  hydroxide  converts  it  into  the  dihydrochalkone,  m.  p.  127°. 
wp-Dimethoxybenzylidenecoumarone,  m.  p.  150°,  from  coumarone 
and  veratraldehyde,  is  reduced  by  hydrogen  and  nickel  to  di- 
methoxybenzylcoumarone,  m.  p.  78 — 79°,  which  reacts  normally 
with  phenylhydrazine  to  form  a  'phenylhydrazone,  m.  p.  171°. 

a-Bromo-fi-phenylpropiononitrile,  b.  p.  130— 135°/10  mm.,  prepared 
from  the  amide,  m.  p.  127°,  and  thionyl  chloride,  is  condensed  with 
phloroglucinol  trimethyl  ether  by  Hoesch’s  method  and  gives 
2:4:  6 -trimethoxyphenyl  a-bromo-fi-phenylethyl  ketone, 
(MeO)3C6H./CO-CHBr-CH2Ph, 

m.  p.  101—102°. 

1-Benzoylcoumarone  (Stoermer,  Chydenius,  and  Schinn,  A.,  1924, 
i,  409),  m.  p.  91°,  is  reduced  by  aluminium  amalgam  to  coumaronyl- 
phenylcarbinol  {ibid.),  m.  p.  76°. 

Phenacylsaligenin,  OH'CH^CqH^O’CH^COPIi,  m.  p.  86 — 87°, 
prepared  from  phenacyl  bromide,  salicyl  alcohol,  and  potassium 
carbonate,  is  converted  by  distillation  in  a  vacuum  into  1-benzoyl- 
coumarone.  The  corresponding  o-phenacyloxybenzyl  bromide, 
CH2Br’CgH4*(>CH2’COPh,  melts  at  93°.  Phenacyl  bromide  con¬ 
denses  with  resorcinol  monomethyl  ether  to  give  resorcinol  phenacyl 
methyl  ether,  m.  p.  85 — 86°.  A  good  yield  of  4-bromoveratrole, 
m.  p.  127 — 128°,  is  obtained  by  bromination  of  guaiacol  in  the 
presence  of  quinoline  followed  by  methylation.  The  benzoate  of 
3  :  4-dimethoxyphenyl  o-hydroxystyryl  ketone,  m.  p.  127 — 128°,  is 
reduced  by  hydrogen  and  platinum  to  the  benzoate  of  the  correspond¬ 
ing  (3-o -hydroxyphenylethyl  ketone, 

C0Ph-0-C6H4-CH2-CH2-C0-C6H3(0Me)2, 
m.  p.  100 — 101°  {oxime,  m.  p.  150 — 151°;  oxime-acetate,  m.  p. 
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120 — 121°).  Phloroglucinaldehyde  trimethyl  ether  condenses  with 
acetoveratrone  to  give  3  :  4 -dimethoxyphenyl  2:4:  6 -trimethoxyslyryl 
ketone ,  m.  p.  164—165°,  which  is  reduced  to  3  :  4 -dimethoxy phenyl 
Q-2  : 4 :  6-trimethoxyphenylethyl  ketone,  m.  p.  111°  (oxime,  m.  p. 
140°).  C.  H. 

Condensation  of  Furfuraldehyde  with  Aliphatic  Aldehydes. 

D.  Ivanov  (Bull.  Soc.  chim.,  1924,  [iv],  35,  1658 — 1665). — When 
furfuraldehyde  is  treated  with  an  excess  of  an  aliphatic  aldehyde 
in  presence  of  sodium  hydroxide  and  ice,  furfurylidene  compounds 
are  formed.  At  the  low  temperature,  a  superior  yield  to  that 
hitherto  recorded  is  obtained  (cf.  Schmidt,  A.,  1881,  247,  573,  889; 
Rohmer,  A.,  1898,  i,  300).  a-Furfurylideneacetaldehyde  (yield, 
70%),  has  m.  p.  51-5°,  b.  p.  97°/10  mm.  It  has  an  agreeable 
odour,  readily  yields  a  sodium  hydrogen  sulphite  compound,  and 
is  easily  reduced  by  hydrogen  in  presence  of  platinum  black.  The 
semicarbazone  has  m.  p.  219-5°  (on  the  Maquenne  block;  all  these 
semicarbazones  were  tested  in  this  way  because  in  the  sulphuric 
acid  bath  they  decompose  and  a  lower  m.  p.  is  indicated;  cf. 
Rohmer,  loc.  cit.);  the  oxime  has  m.  p.  110 — 111°;  the  phenyl- 
hydrazone  forms  yellow  crystals,  m.  p.  125 — 126°.  a-Furfuryl- 
idenepropaldehyde  (yield,  72%)  is  a  yellow  oil,  b.  p.  227 — 228°, 
155°/110  mm.,  100°/11  mm.  (cf.  Schmidt,  loc.  cit.),  df'5  1-1022, 
w})'5  1-613;  semicar bazone,  m.  p.  250-5 — 251-5°;  oxime,  m.  p.  108 — 
109° ;  phenylhydrazone,  m.  p.  143 — 144°.  A  sodium  hydrogen  sulphite 
compound  is  readily  produced,  a -Furfurylidenebutaldehyde  is  a 
yellow  oil,  b.  p.  234—235°  or  112— 113°/14  mm.,  d\«  1-065,  1-595 ; 

semicarbazone,  m.  p.  220 — 221°;  oxime,  m.  p.  67—68°;  phenyl¬ 
hydrazone,  m.  p.  97 — 97-5°.  No  hydrogen  sulphite  compound  is 
afforded  by  this  substance,  nor  by  either  of  its  congeners  described 
below.  cc-Furfurylidenevaleraldehyde,  an  oil,  b.  p.  245 — 246°,  or 
120 — 121°/14  mm.,  df  1-0299,  w®  1*5744,  yields  a  semicarbazone, 
m.  p.  176 — 177°,  an  oxime,  m.  p.  75-5 — 77°,  a  phenylhydrazone, 
m.  p.  81 — 82°  (decomp.),  and  a  2  :  4 -dinitrophenylhydrazone,  m.  p. 
147°.  a -Furfurylideneheptaldehyde  (yield,  10%)  has  b.  p.  275 — 
276°  or  135 — 136-5°/ll  mm.,  d\ 4  0-9761,  n d  1-534;  semicarbazone, 
m.  p.  134°;  oxime,  an  oil;  phenylhydrazone  (unstable),  m.  p.  80 — 
81-5°.  The  solubilities  of  the  semicarbazones  in  alcohol  at  22° 
are  recorded.  W.  A.  S. 

Manganous  Salts  of  Comenic  and  Meconic  Acids.  Intra¬ 
molecular  Wandering  of  Metal  Atoms.  P.  E.  Verkade  (Rec. 
trav.  chim.,  1925,  44,  82 — 89). — By  treating  comenic  acid  or  meconic 
acid  with  the  appropriate  quantity  of  potassium  hydroxide,  and 
adding  manganous  sulphate,  the  following  salts  are  prepared  : 
sec  .-manganous  comenate,  yellow  crystals,  which  lose  water  at  160°, 
turning  orange;  tert .-manganous  meconate  (-j-8HsO,  losing  2H20 
at  110°),  and  sec. -manganous  meconate  (+3|H20).  By  the  action 
of  barium  hydroxide  on  the  acid,  sec. -barium  meconate  (+4H20) 
is  prepared  as  a  colourless  salt  which  at  110 — 115°  loses  31H20, 
becoming  lemon-coloured  (cf.  Peratoner  and  Tamburello,  A.,  1904, 
i,  172)  ;  sec. -calcium  meconate  behaves  similarly,  but  the  potassium 
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salt  remains  colourless  at  110°.  When  the  hydrogen  of  the  hydroxyl 
group  in  comenic  or  meconic  acid  is  replaced  by  a  metal  (sec.- 
comenates  and  £er£.-meconates),  the  salt  is  more  or  less  abnormally 
coloured,  but  primary  comenates  and  primary  and  secondary 
meconates  are  colourless.  When  secondary  manganous  meconate 
is  dehydrated  at  110°,  the  colour  deepens,  and  this  is  attributed 


CJH-COfkOMn' 
Mn'OoOC — 0 


Mn'02OO 


fJH-COCO 


to  wandering  of  the  metal  atom, 

This  explanation  is  confirmed  by  the 


-0— CH-C02Mn' 


C-C02H 


fact  that  at  160 — 165°  carbon  dioxide  is  lost  and  secondary  man¬ 
ganous  comenate  produced.  F.  M.  H. 


Synthesis  of  Pyrylium  Salts  of  Anthocyanidin  Type.  V. 
Synthesis  of  Cyanidin  Chloride  and  of  Delphinidin  Chloride. 

D.  D.  Pratt  and  R.  Robinson  ( J .  Chem.  Soc.,  1925,  127,  166 — 
175;  cf.  T.,  1923,  123,  750). — A  new  and  better  method  for  the 
preparation  of  w-methoxyacetoveratrone  ( loc .  cit.)  in  an  applic¬ 
ation  of  the  syntheses  of  acetophenone  from  benzoyl  chloride  by 
way  of  ethyl  benzoylacetate  is  described.  Ethyl  m  ethoxy  acetate, 
b.  p.  131°  (from  ethyl  cliloroacetate  and  sodium  methoxide),  with 
sodium  yields  a  sodium  compound  as  a  thick  syrup,  affording,  on 
acidification,  ethyl  a.y-dimethoxyacetoacetate,  b.  p.  130°/15  mm. 
The  condensation  product  from  ethyl  sodio-ay-dimethoxyaceto- 
acetate  and  benzoyl  chloride  when  hydrolysed  with  dilute  sulphuric 
acid  gave  a  substance  from  which  phenylglyoxaldiphenylhydrazone, 
m.  p.  152°,  was  obtained,  but  with  aqueous  sodium  hydroxide 
gave  a  small  yield  of  w-methoxyacetophenone  (semicarbazone, 
m.  p.  85°)  (II,  loc.  cit.). 

0Me-CBz(C02Et)-C0-CH2*0Me  — >  0Me-CH2Bz+0Me-CH2-C02K. 

w  :  4-Dimethoxyacetophenone,  m.  p.  40°,  was  derived  in  a  similar 
manner  from  anisoyl  chloride,  and  condensed  in  alcoholic  potassium 
hydroxide  solution  with  6-aminopiperonal  to  form  3 -methoxy- 
6  :  7-methylenedioxy-2-p-methoxyphenylquinoline,  m.  p.  152°.  With 
veratroyl  chloride,  the  product  was  w-methoxyacetoveratrone 
(OMe)2C6H3,CO,CH2*OMe,  m.  p.  62°,  which  yields  3 -meihoxy- 
6  :  7-methylenedioxy-2-mp-dimethoxyphenylquinoline,  m.  p.  155°, 
when  condensed  with  6-aminopiperonal.  Pure  w-methoxyaceto- 
veratrone  gives  only  one  semicarbazone,  m.  p.  178°,  identical  with 
the  semicarbazone-6  (II,  loc.  cit.),  the  m.  p.  of  which  rose  to  178° 
on  repeated  crystallisation.  The  semicarbazone-a,  m.  p.  205°, 
is  that  of  a  :  3  : 4-trimethoxyphenylacetaldehyde.  Fisetinidin 
chloride  trimethyl  ether,  C18H1705C1,2H20,  darkening  at  135°, 
decomp.  188 — 189°,  reddish -violet  by  transmitted  fight,  is  formed 
by  passing  hydrogen  chloride  through  a  dry  ethereal  solution  of 
w-methoxyacetoveratrone  and  (3 -resorcyl aldehyde.  A  small  amount 
of  the  ferrichloride,  m.  p.  156°  (loc.  cit.),  was  obtained  from  the 
mother-liquors.  Cyanidin  chloride  pentamethyl  ether, 
C20H21O6Cl,HCl,2H2O, 

red  needles,  m.  p.  152°,  is  obtained  in  a  similar  way  from  2-hydroxy- 
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4  :  6-dimethoxybenzaldehyde  and  w-methoxyacetoveratrone.  From 
7%  aqueous  hydrochloric  acid,  a  monochloride,  C20H21O6Cl,3H2O, 
separates  in  orange-brown  needles.  The  ferrichloride,  reddish- 
brown  needles  with  bronze  lustre,  has  m.  p.  194 — 200°  (decomp.). 
Demethylation  takes  place  on  boiling  with  methyl  iodide  and 
phenol,  with  formation  of  cyanidin  iodide.  This  was  converted 
into  cyanidin  chloride,  reddish-brown  prisms  with  green  lustre, 
identical  with  the  cyanidin  chloride  of  natural  origin  (cf.  Will¬ 
statter  and  Everest,  A.,  1913,  i,  1371).  Attempts  to  convert  it 
into  a  flavonol  colouring  matter  by  oxidation  with  hydrogen 
peroxide  (cf.  Willstatter  and  Everest,  loc.  cit.)  were  not  success¬ 
ful.  w  :  3  :  4  :  5 -Tetramethoxy acetophenone  (from  trimethylgalloyl 
chloride)  had  b.  p.  212°/15  mm.,  m.  p.  54°  ( semicarbazone ,  m.  p. 
158°) .  d-Methoxy-6  :  7  -  methylenedioxy  -  2  -  mm'p  -  trimethoxyphenyl  - 
quinoline,  m.  p.  159°,  violet  fluorescence  in  alcohol,  forms  a  yellow 
hydrochloride,  and  an  orange-yellow  methosulphate.  Comparison  with 
the  intensely  coloured  delphinidin  chloride  hexamethyl  ether 
shows  that  the  quinolinium  and  benzopyrylium  nuclei  function 
quite  differently  as  chromophores.  Delphinidin  chloride  hexa¬ 
methyl  ether  was  prepared  from  o>  :  3  :  4  :  5 -tetramethoxy aceto¬ 
phenone  and  2-hydroxy-4 :  6-dimethoxybenzaldehyde,  and  was 
obtained  as  red  needles  with  green  lustre,  m.  p.  164°  [ferri¬ 
chloride,  brownish-red  needles,  m.  p.  169 — 170° ;  sulphate,  m.  p. 
225°  (decomp.)].  On  demethylation  as  above,  delphinidin  chloride, 
Ci5Hn07Cl,1.5H20,  m.  p.  above  350°,  brown  crystals  from  25% 
hydrochloric  acid,  was  obtained.  The  hydrates  containing  1,  2, 
and  4H20  (cf.  Willstatter  and  Weil,  A.,  1917,  i,  46)  were  prepared. 
The  substance  agreed  in  all  its  properties  with  natural  delphinidin 
chloride  (cf.  Willstatter  and  Mieg,  A.,  1915,  i,  284).  A.  C. 

Synthesis  of  Myricetin  and  of  a  Galangin  Monomethyl 
Ether  Occurring  in  Galanga  Root.  J.  Kalff  and  R.  Robinson 
(J.  Chem.  Soc.,  1925,  127,  181 — 184). — The  method  of  synthesising 
flavones  described  by  Allan  and  Robinson  (this  vol.,  i,  148)  has 
been  extended.  w-Methoxyphloroacetophenone  (cf.  Slater  and 
Stephen,  T.,  1920,  117,  316),  heated  with  sodium  benzoate  and 
benzoic  anhydride,  yielded  a  product  the  diacetyl  derivative  of 
which  (boiling  acetic  anhydride)  had  m.p.  175 — 176°.  This  agrees 
with  that  of  the  diacetate  of  the  galangin  monomethyl  ether  from 
galanga  root  (cf.  Testoni,  A.,  1901,  i,  92).  After  hydrolysis  with 
aqueous  potassium  hydroxide,  the  phenol  was  obtained  in  yellow 
plates,  m.p.  299°  (sodium  salt,  yellow  needles).  The  properties  of 
this  substance  agree  with  those  given  by  Testoni  [loc.  cit.)  for  the 
natural  3-galangin  monomethyl  ether,  which  is  therefore  5  :  7-di¬ 
hydro  xy-3-methoxyflavone.  Demethylation  resulted  in  the  formation 
of  galangin,  m.  p.  214 — 215°.  3  :  3'  :  4'  :  5' -T etramethylmyricetin 

diacetate,  m.  p.  159°  (corr.),  was  obtained  on  heating  trimethyl 
gallic  anhydride,  m.  p.  159°  (cf.  Fischer  and  Freudenberg,  A.,  1913, 
i,  479),  with  sodium  trimethylgallate  and  0D-methoxyphloroaceto- 
phenone  at  175°,  and  boiling  the  crude  product  with  acetic  anhydride. 
Hydrolysis  with  boiling  concentrated  hydrochloric  acid  gave 
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myricetin  3  :  3'  :  4'  :  o'-tetramethyl  ether.  This  substance  is  almost 
devoid  of  mordant  dyeing  properties ;  on  demethylation  by  means 
of  a  boiling  mixture  of  hydriodic  acid  and  acetic  anhydride,  the  red , 
crystalline  myricetin  hydriodide  was  obtained,  which  on  decomposi¬ 
tion  by  hot  water  gave  myricetin,  agreeing  in  all  its  properties  with 
the  natural  product  (cf.  Perkin  and  collaborators,  T.,  1896,  69, 
1287;  1902,  81,  204,  etc.).  The  hexa-acetate  had  m.  p.  214 — 2163 
(literature  :  211 — 212°).  A.  C. 

Reaction  between  Diazodeoxybenzoin  and  Carbon  Disulph¬ 
ide.  J.  Meyer  ( Helv .  Chim.  Acta,  1925,  8,  38 — 41). — Phenyl- 
benzoyldiazomethane  reacts  with  carbon  disulphide  to  give  the 
y-thiolactone  of  $-keto-y-thiol-a.-benzoyl-<x,yy-triphenyldithiobutanoic 

■  i  CPhBz*COCPh2  iko  j  j  i  i  ,  .. 

acta,  ^  ^  2,  m.  p.  153 — 154  ,  decomposed  by  alcoholic 

potassium  hydroxide  with  production  of  benzoic  and  phenylacetic 
acids  together  with  an  acid  of  m.  p.  141 — 146°,  probably  identical 
with  thiobenzilic  acid.  The  first  step  in  the  above  reaction  is 

probably  the  formation  of  the  (3-lactone,  which  then 

cs  s 

undergoes  benzilic  acid  transformation  to  give  the  y-lactone. 

G.  M.  B. 

Synthesis  of  “Psicaine.”  R.  Willstatter  ( Munch .  Med. 
Woch.,  1924,  71,  849—850;  from  Chem.  Zentr.,  1924,  ii,  1202). — In 
the  various  syntheses  of  cocaine  (cf .  Willstatter,  Wolfes,  and  Mader, 
A.,  1924,  i,  70),  two  racemic  alkaloids  are  formed,  one  corresponding 
with  ordinary  Z-cocaine.  The  other,  cZZ-i/'-cocaine,  m.  p.  81-5°, 
has  been  resolved  into  its  optically  active  forms  by  removing  the 
benzoic  acid  and  converting  the  resulting  ecgonine  ester  into 
the  bromocamphorsulphonate,  in  ethyl  acetate  solution;  m.  p. 
46 — 47°.  According  to  Gottlieb  (Arch.  exp.  Path.  Pharm.,  1923, 
97,  113),  the  d-form  has  the  greatest  effect  on  nervous  tissue 
and  relatively  slight  toxicity.  In  the  form  of  its  tartrate, 
C17H2104N,C4H606,  it  is  termed  “  Psicaine,”  forming  a  micro¬ 
crystalline  powder,  [a]f>’  +43°  in  5%  aqueous  solution.  The 
pK  of  the  aqueous  solution  is  3-4  to  3-7.  The  solutions  have  a 
bitter  taste  and  produce  prolonged  insensitiveness.  The  substance 
remains  unchanged  in  steam  at  110°.  F.  A.  M. 

Benzoylallylecgonine  and  B  enz  oylb  enzylecgonine .  E. 

Potjlson  and  G.  Weidemann. — (See  i,  466.) 

Hygrine  Alkaloids.  V.  Degradation  of  Cuskhygrine  to 
Undecane  and  Undecan-6-ol.  K.  Hess  and  R.  Bappert  (Annal- 
e.n,  1925,  441,  137 — 150). — Hess  and  Fink  (A.,  1920,  i,  497)  obtained 
by  the  action  of  nitric  oxide  on  cuskhygrine  a  base,  C11H22N2  ,  to 

which  was  assigned  the  structure  (I)  ^®2 

in  accord  with  (II),  C5H10N,CHAc,C5H10N,  for  the  alkaloid  rather 
than  Liebermann’s  formula  (III),  C5H10N*CH2*CO,CH2*C5H10N 
(A.,  1895,  i,  310).  Hess  and  Anselm  (A.,  1921,  i,  881)  synthesised 
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the  compound  of  structure  (I)  and  found  it  not  identical  with 
Fink’s  base.  Since  this  may  be  due  to  space  isomerism  (see 
below)  further  light  on  the  constitution  of  cuskhygrine  is  sought. 

Exhaustive  methylation  of  cuskhygrine  fails  owing  to  complete 
resinification  during  distillation  of  the  ammonium  base,  but  after 
reduction  of  the  carbonyl  group  satisfactory  results  are  obtained. 
The  reduction  of  cuskhygrine  creates  a  new  asymmetric  centre  and 
two  stereoisomeric  secondary  alcohols  result,  both  of  which  regenerate 
cuskhygrine  on  oxidation.  Formula  (II),  like  trihydroxyglutaric 
acid,  implies  two  meso  forms  and  one  racemic  form,  whilst  (III), 
like  tartaric  acid,  has  one  meso  and  one  racemic  form.  The  form¬ 
ation  of  two  dihydro  compounds  shows  that  cuskhygrine  is  either 
the  meso  form  of  (III)  or  the  racemic  form  of  (II),  assuming  that  no 
isomerisation  occurs  during  reduction.  Exhaustive  methylation  of 
the  two  dihydrocuskhygrines  leads  to  ft-undecane  and  ft-undecan- 
4-0I  and  is  thus  in  accord  with  Liebermann’s  structure  (III),  since 

(II)  would  give  e-ethylnonane  and  y-ft-butylheptan-|3-ol.  Further 
work  is  necessary  to  decide  between  the  structures  (II)  and  (III). 

Cuskhygrine  [ methiodide ,  m.  p.  244°;  hydrobromide,  m.  p.  234°; 
nitrate,  m.  p.  209°  (decomp.)]  is  reduced  by  sodium  and  alcohol  at 
80°  to  an  equimolecular  mixture  separable  by  fractional  crystallisation 
of  the  picrates  into  ct-dihydrocusfchygrine,  b.  p.  156 — 157°/14  mm., 
f/V  0-9750,  rip  1*48876  [ picrate ,  m.  p.  127°;  methiodide,  m.  p.  261 — 
262°;  nitrate,  m.  p.  176 — 177°;  hydrobromide,  m.  p.  210°;  hydro¬ 
chloride,  m.  p.  222°  (decomp.) ;  benzoate,  m.  p.  206°],  and  $-dihydro- 
cuskhygrine,  b.  p.  160 — 161°/16  mm.,  d\n  0-9792,  ftp'5  1-48742 
[picrate,  m.  p.  215°;  methiodide,  m.  p.  266°;  nitrate,  m.  p.  209° 
(decomp.);  hydrobromide,  m.  p.  247°;  hydrochloride,  m.  p.  230° 
(decomp.)].  By  repeated  alternate  exhaustive  methylations  and 
catalytic  reductions  the  mixture  of  dihydro  compounds  yields 
ft-undecane,  b.  p.  73°/12  mm.  or  194°/750  mm.  (corr.),  d]63  0-7455, 
ftp2  1-41842,  and  ft-undecan-£-ol,  m.  p.  16°,  b.  p.  111°/12  mm., 
df  0-8334,  ftp  1-4370. 

Ethyl  N -methyl-a-pyrrolidylacetate  (Hess  and  Fink,  A.,  1920, 
i.  497)  is  not  condensed  by  sodium  ethoxide  to  the  compound 

(III) .  C  H. 

Preparation  of  a-Lobeline.  C.  H.  Boehringer  Sohn, 
Chemische  Fabrik,  and  J.  Baeumer  (D.R.-P.  389816;  from 
Chem.  Zentr.,  1924,  ii,  892). — a- Lobeline  is  obtained  by  treating  the 
crude  alkaloids  from  Herba  lobelia  with  a  suitable  solvent  such  as 
ether  and  allowing  the  solution  to  crystallise  during  several  days 
after  seeding  with  a  crystal  of  a-lobeline.  After  one  recrystallisation 
from  ether,  the  product  melts  at  127°.  {3-  and  y-Lobelines  may  be 

recovered  from  the  mother-liquors  by  conversion  into  the  hydro¬ 
chlorides  and  treatment  with  chloroform.  a-Lobeline  is  of  value 
against  asthma  and  similar  diseases.  F.  A.  M. 

Asymmetric  Tervalent  Nitrogen  Atom.  V.  Conhydrine 
and  Methylisopelletierine.  K.  Hess  and  R.  Graf  (Annalen, 
1925, 441, 101 — 137 ;  cf.  A.,  1920,  i,  330). — The  attempted  conversion 
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of  conhydrine  (I),  9^2  ^j?2  into  wopelletierine  and 

2*  C  H  <)*  H 

,7  i  .  n,  •  /TT  -p  rr  Ar  x  CH2‘CH2*CH‘CO*Et 
methynsopelletienne  (II,  K  =  H  or  Me)  T  2  2  i  , 

CH2*CH2*NR 

gives  instead  the  isomerides  conhydrinone  and  methylconhydrinone. 
The  present  experiments  prove  that  these  substances  are  respect¬ 
ively  structurally  identical  and  that  the  isomerism  must  be  attributed 
to  the  configuration  of  the  groups  attached  to  the  nitrogen  atom. 
Several  facts  are  adduced  which  indicate  a  closer  relation  of  the  N 
to  the  0  in  conhydrinone  and  methylconhydrinone  than  in  iso- 
pelletierine  and  methylfsopelletierine. 

d-Methylconhydrine,  prepared  by  methylation  of  conhydrine 
with  formaldehyde  and  formic  acid  (Hess  and  Eichel,  A.,  1917,  i, 
350;  Hess,  A.,  1919,  i,  345),  has  b.  p.  94 — 95°/ll  mm.,  df  0-9400, 

1  •47076 ;  it  contains  a  trace  of  conhydrine,  which  is  only  detected 
on  oxidation.  Oxidation  with  chromic  and  acetic  acids  generally 
removes  the  methyl  group  and  gives  ^-conhydrinone,  but  occasion¬ 
ally  pure  ^-methylconhydrinone  is  obtained.  The  density  of  the 
product  indicates  whether  one  or  both  are  formed.  (^-Conhydrinone 
has  b.  p.  84 — 85°/9 — 10  mm.  and  df  0-9386.  (Z-Methylconhydr- 
inone  boils  at  80 — 81°/8  mm.  and  has  df  0-9343,  rif  1-46105.  The 
conditions  for  the  preparation  of  one  alone  are  not  yet  determined, 
but  the  secondary  base  is  easily  obtained  from  a  mixture  by  means 
of  ethyl  azodicarboxylate.  ^-Methylconhydrinone  forms  a  picrate, 
m.  p.  86 — 87°,  hydrobromide,  m.  p.  152 — 153°,  oxime,  b.  p.  135°/ 
10  mm.  ( oxime  picrate,  m.  p.  152°),  and  a  methiodide,  m.  p.  112°, 
identical  with  Hess  and  Eichel’s  preparation  from  d-conhydrinone 
and  methyl  iodide.  The  methiodide  changes  on  long  keeping, 
probably  into  methylpyrrolidylbutan-2-one,  m.  p.  212°.  By 
repeated  boiling  with  alcoholic  hydrazine  hydrate  (Z-methylcon- 
hydrinone  gives  a  hydrazone,  b.  p.  126 — 128°/12  mm.,  and  in  almost 
equal  amount  pure  methylconhydrine  (by  reduction).  (Z-Con- 
hydrinone,  obtained  from  the  above  oxidation  product  by  means  of 
ethyl  azodicarboxylate,  has  the  properties  already  described  (Hess 
and  Eichel,  loc.  cit.),  except  that  the  picrate  has  m.  p.  107 — 108°, 
not  91—92°. 

In  order  to  prove  structural  identity  with  synthetic  l-a-A-methyl- 
piperidylpropan-l-one,  the  ^-methylconhydrinone  must  be  racemised. 
Neither  ^-conhydrinone  nor  its  methyl  derivative  is  racemised  by 
aqueous  or  alcoholic  alkali.  Acetic  anhydride  at  100°  converts 
d-conhydrinone  into  an  enol-acetate,  b.  p.  96 — 97°/10  mm.,  from 
which  the  base  may  be  recovered  unracemised.  The  enol-acetate 
of  (^-methylconhydrinone,  b.  p.  96 — 97°/9  mm.,  similarly  regenerates 
unchanged  base.  Racemisation  occurs,  however,  when  the  base  or 
one  of  its  salts  (especially  the  picrate)  is  kept  for  some  months. 
(ZZ-Methylconhydrinone  picrate  melts  at  107°,  the  hydrobromide  at 
152 — 153°,  and  mixed  m.  p.  with  the  synthetic  products  confirm 
their  identity.  eZZ-Conhydrinone,  obtained  from  a  racemised  oxid¬ 
ation  mixture  by  means  of  ethyl  azodicarboxylate,  has  b.  p.  90 — 
92°/ll  mm.,  df  0-9380,  rif  1-46065  (picrate,  m.  p.  107 — 108°; 
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hydrobromide,  m.  p.  151 — 152°;  methiodide,  m.  p.  118 — 119°), 
agreeing  in  all  respects  with  synthetic  cZZ-conhydrinone  prepared  by 
demethylation  of  1-a-iV-methylpiperidylpropan-l-one  with  ethyl 
azodicarboxylate . 

On  passing  conhydrine  over  platinised  or  palladiumised  asbestos 
at  240 — 250°,  dehydrogenation  occurs,  with  formation  of  a  mixture 
of  1-a-pyridylpropan-l-ol  and  tetrahydropyridyl  ethyl  ketone.  The 
mixture  is  nitrosated  and  fractionated,  giving  a  nitroso  compound, 
b.  p.  130 — 166°/10  mm.,  [a]D  -f-1’300,  and  a  lower-boiling  fraction, 
b.  p.  86 — 110°/10  mm.,  from  which  the  crystalline  nitrate  of  1-a- 
pyridylpropan-l-one,  m.  p.  105 — 106°,  may  be  obtained.  The  base 
liberated  from  the  nitrate  has  b.  p.  91 — 92°/10  mm.,  df  1-0530, 
rif  1-52529  (picrate,  m.  p.  125°),  agreeing  in  every  respect  with 
synthetic  1-a-pyridylpropan-l-one.  Hydrazine  hydrate  reduces  it 
to  pyridylpropanol.  The  above  nitroso  compound  is  denitrosated 
by  zinc  and  hydrochloric  acid  to  a  mixture  of  hydropyridines,  b.  p. 
105 — 150°/11  mm.,  which  on  reduction  with  sodium  and  alcohol 
gives  cZZ-conhydrine,  m.  p.  69 — 70°,  identical  with  Hess’  (3-1 -a- 
piperidylethylalkine  (A.,  1920,  i,  329).  Methylated  dZ-conhydrine 
is  similarly  identical  with  Hess’  (3-1-methylpiperidylpropan-l-ol. 
1-a-Pyridylpropan-l-ol,  obtained  as  picrate,  m.  p.  94 — 95°,from  the 
mother-liquor  after  separation  of  the  above  nitrate,  has  b.  p.  112— 
113°/13  mm.,  df  1-0501,  agreeing  with  the  constants  for  the 
secondary  alcohol  prepared  by  the  reduction  of  1-a-pyridylpropan- 
l-one.  cZZ-Conhydrinone  is  not  dehydrogenated  under  the  above 
conditions. 

Methyhsopelletierine,  b.  p.  91-5°/10  mm.,  df  0-9488,  n'f  1-46632, 
extracted  from  pomegranate,  is  very  slightly  dextrorotatory.  It  is 
demethylated  by  Hess’  method  (A.,  1919,  i,  347)  to  isopelletierine, 
b.  p.  95 — 97°/10  mm.,  df  0-9589,  nfs  1-46789.  The  latter  is 
reduced  by  sodium  amalgam  to  a  mixture  of  two  racemic  dihydroiso- 
pelletierines,  b.  p.  110 — 115°/12  mm.  and  115 — 124°/12  mm.,  which 
are  not  separated.  The  dehydrogenation  of  wopelletierine  and  of 
the  mixed  dihydroisopelletierines  does  not  proceed  smoothly,  the 
side-chain  being  attacked  as  well  as  the  nucleus,  with  formation  of 
a-picoline  and  conyrine  (a-propylpyridine).  1-a-Pyridyl  ethyl 
ketone  is  identified  amongst  the  products  of  dehydrogenation  of 
isopelletierine  with  platinised  asbestos  at  240 — 250°.  A  table  of 
m.  p.  or  b.  p.  of  nineteen  conhydrine  and  Zsopelletierine  derivatives 
and  their  salts  is  appended.  C.  H. 

Preparation  of  Papaverine  (Nitrite.  C.  II.  Boehringer 
Sohn  Chemische  Fabrek.  (D.R.-P.  392456  and  392459;  additions 
to  D.R.-P.  391071 ;  from  Chem.  Zentr.,  1924,  ii.  892). — Residual 
unaltered  papaverine  is  dissolved  in  excess  of  dilute  acid  at  about 
0°  either  during  the  reaction  or  after ;  the  reaction  between  nitrites 
and  salts  of  papaverine  is  effected  in  concentrated  solution,  and 
the  addition  of  substances  to  remove  free  papaverine  base  may 
occasionally  be  dispensed  with.  Papaverine  nitrite  is  practically 
unattacked  by  cold  dilute  acids,  so  that  the  free  base  may  be 
removed  by  their  aid  with  little  risk  of  decomposing  the  nitrite  or 
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of  converting  it  into  papaveraldoxime.  Thus,  a  solution  of  papa¬ 
verine  sulphate  at  0°  is  treated  with  10%  aqueous  phosphoric  acid 
and  then  with  30%  sodium  nitrite  solution  so  long  as  a  precipitate 
is  formed ;  after  a  few  hours,  the  resultant  oil  crystallises,  or  the 
product  from  sodium  nitrite  and  papaverine  salts  is  extracted  with 
ice-cold  10%  hydrochloric  acid.  By  treating  papaverine  salts  with 
sodium  nitrite  in  as  concentrated  solution  as  possible  the  hydrolysis 
of  the  salts  by  the  nitrite  is  so  far  suppressed  that  a  special  extraction 
of  the  free  base  is  unnecessary ;  thus  finely-powdered  sodium  nitrite 
is  added  to  a  well-stirred  paste  of  papaverine  sulphate;  after  a 
time  the  solidified  oil  may  be  washed  free  from  sodium  sulphate  and 
nitrite.  F.  A.  M. 

Halogen-alkylated  Aromatic  Amines  and  a  New  Pyrrolidine 
Ring  Closure.  P.  Wolff  ( Ber .,  1925,  58,  [J5],  404 — 406). — 
Ethylaniline,  preferably  diluted  with  diethylaniline,  is  converted 
by  trimethylene  dibromide  and  treatment  of  the  crude  product 
with  concentrated  hydrochloric  acid  (cf .  von  Braun  and  Kirschbaum, 
A.,  1920,  i,  29)  into  a  mixture  of  ethyl-y-chloropropylaniline,  b.  p. 
146— 150°/13  mm.,  and  diphenyldiethyltrimethylenediamine, 
NEtPh*[CH2]3‘NEtPh  (cf.  Frohlich,  A.,  1907,  i,  346).  If  the 
chlorinated  base  is  heated  with  hydrobromic  acid  and  the  product 
is  distilled,  hydrogen  bromide  is  evolved  and  1 -phenyl-2 -methyl  - 
pyrrolidine,  b.  p.  126 — 128°/13  mm.  [methiodide,  m.  p.  159° 
(decomp.)],  is  produced.  H.  W. 

Hydrogenation  of  Indole  to  Perhydroindole  [Octahydro- 
indole]  and  to  o-Ethylhexahydroaniline.  R.  Willstatter, 
F.  Seitz,  and  J.  von  Braun  (Ber.,  1925,  58,  [B],  385 — 387).— 
Re-examination  of  the  product  of  the  complete  hydrogenation  of 
indole  in  the  presence  of  nickel  at  225°  (cf.  von  Braun,  Bayer,  and 
Blessing,  A.,  1924,  i,  545)  shows  it  to  be  o-ethylhexahydroaniline 
and  not  octahydroindole  as  stated  previously.  The  latter  substance 
is  prepared  by  hydrogenation  of  indole  at  the  atmospheric  temper¬ 
ature  in  presence  of  spongy  platinum  (cf.  Willstatter  and  Jacquet, 
A.,  1918,  i,  392);  it  has  df  0-9472  instead  of  0-9947  recorded 
previously.  H.  W. 

Catalytic  Hydrogenation  of  Indole  Bases.  J.  von  Braun 
and  O.  Bayer  (Ber.,  1925,  58,  [B],  387 — 393). — The  observation 
that  indole  suffers  ring  fission  with  production  of  o-ethylcycZo- 
hexylamine  when  hydrogenated  in  the  presence  of  nickel  at  225° 
(cf.  Willstatter,  Seitz,  and  von  Braun,  preceding  abstract)  has 
necessitated  a  revision  of  previous  work  (von  Braun,  Bayer,  and 
Blessing,  A.,  1924,  i,  545),  whereby  it  is  established  that  the  stability 
of  the  pyrrolidine  ring  in  dicyclic  perhydroindole  bases  is  increased 
by  the  presence  of  alkyl  substituents,  particularly  when  they  are  in 
close  proximity  to  the  nitrogen  atom.  Thus,  2-methylindole  is 
converted  almost  exclusively  at  200°  into  2 -methyl octahydroindole 
(benzenesulphonyl  derivative,  m.  p.  120 — 121°,  instead  of  110 — 112° 
recorded  previously) ;  at  240 — 250°,  however,  ring  opening  occurs 
with  the  production  of  o-propylcyclohexylamine,  b.  p.  60° /1 4  mm., 
(ll'J  0-8752  (the  hygroscopic  hydrochloride,  chloroplatinate,  m.  p.  213°, 
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benzenesulphonyl  derivative,  m.  p.  131 — 132°,  and  quaternary 
methiodide,  m.  p.  208 — -210°,  are  described).  3-Methylindole  at 
205°  gives  almost  homogeneous  3-methyloctahydroindole,  b.  p. 
75°/15  mm.,  dlJ  0-9080  ( picrate ,  m.  p.  150°) ;  at  250°,  o-iso propyl- 
cyclo hexylamine,  b.  p.  68°/15  mm.,  d%  0-8790,  is  produced,  and  this 
base  is  also  present  in  the  mixture  formed  at  220° ;  the  benzene¬ 
sulphonyl  derivative,  m.  p.  132°,  and  the  picrate,  m.  p.  194 — 195°, 
described  previously  as  derived  from  3-methyloctahydroindole,  are 
compounds  of  o-isopropylcyeZohexylamine.  1  :  2-Dimethylindole 
is  converted  at  240°  mainly  into  1  : 2-dimethyloctahydroindole 
with  a  small  proportion  of  o-propylhexahydromethylaniline. 
3-Ethylindole  at  235°  yields  mainly  o-isobutylcyc\ohexylamine, 
b.  92°/18  mm.,  d\~  0-8900  ( hydrochloride ,  m.  p.  212 — 214° ; 
chloroplatinate,  decomp.  217°;  benzoyl  derivative;  phenylthiocarb- 
arnide  compound ;  quaternary  methiodide,  m.  p.  236 — 237°)  1-n- 

Butylindole,  b.  p.  145°,  d\B  1-002  (the  picrate  is  described),  is  obtained 
by  the  action  of  n-butyl  bromide  on  the  potassium  derivative  of 
indole.  When  hydrogenated  at  235°,  it  yields  mainly  1-n-butyl- 
octahydroindole,  b.  p.  102 — 103°/16  mm.,  d'{'  0-8873  (the  picrate, 
m.  ji.  135°,  very  hygroscopic  hydrochloride,  chloroplatinate,  and  non¬ 
crystalline  methiodide  are  described) ;  in  addition,  o-ethylcycZo- 
hexylamine  is  formed  in  small  amount,  doubtless  owing  to  primary, 
reductive  elimination  of  the  butyl  group  followed  by  opening  of 
the  ring.  H.  W. 

Preparation  of  Acridine  Derivatives.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning,  L.  Mack,  and  A.  Fehle  (D.R.-P. 
393411  and  395683  [additions  to  D.R.-P.  360421,  A.,  1923,  i, 
1130],  and  Brit.  Pat.  199870  [addition  to  Brit.  Pat.  176038,  A., 
1923,  i,  1132];  from  Chem.  Zentr.,  1924,  ii,  1025 — 1026). — The  pre- 
j3aration  is  described  of  acridine  derivatives  by  the  method  of 
D.R.-P.  360421,  consisting  (1)  in  heating  9-halogenacridines  with 
salts  of  ammonia,  amines,  hydroxylamine,  acid  amides,  etc.,  in 
jiresence  or  absence  of  solvents  (in  p articular,  phenol),  after  a 
23reliminary  treatment  with  alkali  alkoxide  or  phenoxide,  if  desired  ; 
(2)  in  heating  9  :  9-diaryloxy-  or  9  :  9-alkoxyaryloxy-9  :  10-di- 
hydroacridines  with  ammonia  or  aliphatic  amines  or  their  salts,  or 
with  acid  amides  and  subsequent  removal  of  the  acid  radical  (cf. 
D.R.-PP.  364031—364037,  A.,  1923,  i,  1130);  suitable  acid  amides 
are  carbamide,  dicyanodiamide,  acetamide,  benzamide,  and  toluene- 
p  -sulphonamide .  Thus  § -amino -2 -ethoxy acridine  is  prepared  from 
9-chloro-2-ethoxyacridine  and  ammonium  oxalate,  ammonium 
su^shite,  carbamide,  or  acetamide  -acetamido-2-ethoxy acridine 
being  formed  intermediately)  using  phenol  as  a  solvent;  or  from 
Q-phenoxy -2 -ethoxy acridine,  m.  p.  85°,  and  ammonium  carbonate  or 
acetate  in  presence  of  phenol ;  or  by  heating  9-phenoxy-2  :  9 -di¬ 
ethoxy-9  :  -dihydroacridine  with  a  solution  of  ammonia  in  phenol 
at  140°.  9-Phenoxy-2  :  9-diethoxy-d  :  10 -dihydroacridine,  yellow 
crystals,  m.  p.  77°,  is  formed  by  heating  2  :  9 -diethoxy acridine 
(in.  p.  83°,  from  9-chloro-2-ethoxyacridine  and  sodium  ethoxide) 
with  phenol  at  100°. 
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3  :  9-Diamino-l -ethoxy acridine  is  formed  by  treating  9 -chloro- 
3-amino-l -ethoxyacridine  with  ammonium  chloride  or  sulphate 
in  phenol ;  by  treating  3-amino-7 : 9-diethoxyacridine  with 
carbamide  in  phenol  or  cresol,  or  by  heating  3-amino-l  -ethoxy-9  :  9- 
diphenoxy- 9  :  10-dihydroacridine  (orange  crystals,  m.  p.  155°,  hydro¬ 
chloride,  decomp.  278°)  with  aqueous  or  alcoholic  ammonia, 
ammonium  sulphate  or  carbonate,  or  carbamide.  The  3-amino- 
9  :  9-diphenoxy- 7 -  ethoxy -9  :  19 -dihydroacridine  hydrochloride  was  pre¬ 
pared  by  reducing  9-chloro-3-nitro-7-ethoxyacridine  with  stan¬ 
nous  chloride  at  65 — 70°  to  9-chloro-3-amino-l-ethoxyacridine, 
yellow  crystals,  m.  p.  192°  ( hydrochloride ,  red  crystals);  the  base  is 
heated  at  100°  with  phenol,  and  on  pouring  into  dilute  sodium 
hydroxide  the  9  :  9-diphenoxy  compound  is  precipitated.  3-Amino- 
9 -ethylamino-7 -ethoxy acridine  (m.  p.  126°,  decomp.)  is  formed  on 
heating  9 -chloro-3-amino-l -ethoxyacridine  with  ethylamine  hydro¬ 
chloride  in  phenol  at  130°,  or  by  heating  3-amino-7-ethoxy-9  :  9- 
diphenoxy-9  :  10-dihydroacridine  with  ethylamine  hydrochloride 
in  amyl  alcohol  at  160 — 190°. 

3- Amino-1  -ethoxy -9-hydroxyethylaminoacridine  is  formed  by  heat¬ 
ing  the  corresponding  9  :  9-diphenoxy-9  :  10-dihydroacridine  deriv¬ 
ative  with  hydroxyethylamine  in  absolute  alcohol  at  170°;  m.  p. 
166°,  hydrochloride,  yellow  crystals.  3  :  9 -Diaminoacridine  is  formed 
by  heating  9-chloro-3-aminoacridine  with  carbamide,  or  hydroxyl- 
amine  hydrochloride  and  sodium  acetate,  in  phenol.  9  : 9 -Diphenoxy- 
9  :  19 -dihydroacridine  hydrochloride,  decomp.  200°,  is  formed  from 
9-chloroacridine  and  phenol.  9  :  9-Diphenoxy-l -ethoxy-9  :  10- 
dihydroacridine  hydrochloride,  decomp.  238°,  is  formed  from  9-chloro- 
7-ethoxyacridine  and  phenol.  3-Nitro-9  : 9-diphenoxy-l -ethoxy -9  : 10- 
dihydroacridine,  m.  p.  121°  (formed  from  9-chloro-3-nitro-7- 
ethoxyacridine  and  phenol),  and  3-amino-9  : 9 -di-p-tolyloxy-1 -ethoxy - 
9  :  19 -dihydroacridine,  m.  p.  95°  (formed  from  9-chloro-3-amino-7- 
ethoxyacridine  and  p -cresol),  when  heated  with  ammonia,  aliphatic 
amines  or  their  salts,  or  with  acid  amides,  are  converted  into  the 
corresponding  9-aminoacridine  derivatives.  F.  A.  M. 


Carbazones  [5:5-  Diphenyldihydroacridones].  IV. 
Coloured  Derivatives  of  Tetraphenylmethane.  F.  Kehrmann 
and  J.  Tschui  (Helv.  Chim.  Acta,  1925,  8,  23 — 27 ;  cf.  A.,  1921,  i, 
600). — Amino-  and  hydroxy-carbazones  are  obtained  from  diamino- 
carbazine  derivatives  in  a  manner  exactly  analogous  to  the  prepar¬ 
ation  of  aposafranone  from  aposafranine.  l-Amino-5  :  5-diphenyl- 3- 
carbazone  (1 -amino-5  :  5-diphenyl-5  :  1 0 -dihydro -3 -acridone)  (annexed 
formula),  small,  brassy  needles  giving  a  violet 
powder,  m.  p.  248 — 249°,  is  obtained  by  the 
action  of  alcoholic  sodium  hydroxide  on 
2-aminocarbazine.  It  has  an  intense  colour 
and  fluorescence  which  vary  in  a  remarkable 
way  with  the  solvent  employed.  Prolonged 
action  of  the  alkali  converts  it  into  2 -hydroxy carbazone  (7 -hydroxy - 
5  :  5 -diphenyl-5  :  19 -dihydro-3 -acridone),  dark  brown  crystals  with  a 
green,  metallic  lustre,  m.  p.  233 — 233°  {acetyl  derivative,  m.  p.  208 — - 
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209°).  7  :  9 -Diaminocarbazone  (7  :  9-diaminodiphenyldihydroacrid- 

one),  black  plates  with  a  green  reflex,  m.  p.  277 — 278°,  was  obtained 
in  the  same  way  from  the  corresponding  imino  compound  ( acetyl 
derivative,  m.  p.  236 — 237°),  the  final  product  of  the  action  of 
alkali  being  probably  \-amino-l -hydroxy diphenyldihydroacridine, 

G.  M.  B. 

Diphenylmethylcarbazine  [Diphenylmethyldihydroacridine] 
and  some  Nitro  Derivatives.  V.  Coloured  Derivatives  of 
Tetraphenylmethane.  F.  Kehrmann  and  J.  Tschui  (Helv. 
Chim.  Acta,  1925,  8,  27—31 ;  cf.  A.,  1919,  i,  551,  552).— The  name 
“  carbazine  ”  is  suggested  instead  of  5  :  10-dihydroacridine  (cf. 
A.,  1921,  i,  600).  Methylation  of  diphenyldihydroacridine  by 
methyl  iodide  in  methyl- alcoholic  solution  at  130°  yields  5  :  5 -di¬ 
phenyl-  1  Q-methylcarbazine,  colourless  crystals,  m.  p.  162 — 163°. 
One  to  four  nitro  groups  may  be  introduced  into  this  substance  by 
means  of  nitric  acid  and  acetic  acid  under  various  conditions. 
3 -Nitro-5  :  5-diphenyl-lO-methylcarbazine,  lemon-yellow  crystals,  was 
reduced  by  tin  and  hydrochloric  acid  to  a  base  which  was  demethyl- 
ated  when  boiled  with  hydrobromic  acid  and  was  then  oxidised  by 
ferric  chloride  to  the  known  diphenylcarbazime.  3 : 1-Dinitro- 
5  :  5-diphenyl-10-methylcarbazine,  lemon-yellow  prisms,  m.  p.  279°, 
was  converted  by  reduction,  demethylation,  and  subsequent  oxid¬ 
ation  into  2-aminodiphenylcarbazime.  1:3:  7 -Trinitro-5  :  5-di- 
phenyl-10-methylcarbazine,  lemon-yellow  needles,  m.  p.  305°  (de¬ 
comp.),  was  converted  as  before  into  2 : 5-diaminocarbazime. 
1:3:7:  9-Tetranitro-5  :  5-diphenyl-\0-methylcarbazine,  yellow,  in¬ 
soluble  crystals  (decomp.),  was  reduced  to  yield  a  base  giving 
violet-red  ethereal  solutions  and  identical  with  1:3:  9-triamino- 
carbazine.  The  oxidation  of  the  above-mentioned  reduction  pro¬ 
ducts  of  the  four  nitro  compounds  without  demethylation,  gave 
rise  to  unstable,  coloured  substances  which  were  not  isolated. 

G.  M.  B. 

Absorption  Spectra  of  Pyrrole  and  its  Derivatives.  III. 
Influence  of  Amino  and  Ureido  Groups  on  the  Absorption 
Spectra  of  Pyrrole  Derivatives.  G.  Korschtjn  and  (Mme.) 
C.  Boll. — (See  ii,  258.) 

Pyrrole  and  Melanins.  Spectrophotometric  Studies.  G. 

Gallerani. — (See  ii,  266.) 

Preparation  of  Alkyl  Homolognes  of  Pyridine.  Chemische 
Fabrik  atjf  Actien  (vorm.  E.  Schering),  M.  Dohrn,  and  H. 
Horsters  (D.R.-P.  390333;  from  Chem.  Zentr.,  1924,  ii,  891). — 
Alkyl  homologues  of  pyridine  are  prepared  by  reducing  pyridine 
or  its  homologues  in  acetic  anhydride  solution,  leaving  for  24  hours, 
adding  water,  and  then  excess  of  potassium  carbonate.  4- Ethyl- 
pyridine  is  thus  obtained  from  pyridine  as  a  thick,  yellow  oil,  b.  p. 
165 — 167°,  which  is  oxidised  to  isonieotinic  acid  by  permanganate. 
In  a  similar  way  a-picoline  affords  2-methylA- ethylpyridine,  b.  p. 
169—174°  F.  A.  M. 
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cis-trans- Isomerism  in  the  Stilbazole  Series.  C.  Rath  and 
E.  Lehmann  ( Ber .,  1925,  58,  \B],  342 — 346). — 2-Methylpyridine  is 
converted  by  o-nitrobenzaldehyde  at  220 — 225°  into  2'-nitro- 
2-stilbazole,  m.  p.  101°  [Feist  (A.,  1901,  i,  290)  gives  m.  p.  95 — 96°] ; 
the  hydrocldoride,  m.  p.  216°  (decomp.)  (Feist  gives  m.  p.  206- — 
212°),  and  the  picrate,  m.p.  211 — 212°,  are  described.  If  the  sub¬ 
stances  are  allowed  to  react  at  temperatures  below  150°  in  the 
presence  of  water,  2'-nitro-2-stilbazolealkine  (2-(3-hydroxy-(3-o- 
nitrophenylethylpyridine)  is  exclusively  produced  (cf.  Roth,  A., 
1901,  i,  165).  The  alkine  is  converted  by  zinc  chloride  in  the 
presence  of  alcohol  at  110°  into  a  mixture  of  trans-  and  cis-2'  -nitro- 
2-stilbazole,  m.  p.  95°,  the  isomerism  of  which  is  established  by  the 
conversion  of  each  into  the  same  dibromide,  m.  p.  182°  [Feist  ( loc . 
tit.)  gives  m.  p.  167 — 168°].  £raMS-2'-Nitro-2-stilbazole  is  reduced 
by  zinc  dust  in  strongly  acid  solution  to  trans-2' -amino-2-stilbazole, 
m.  p.  98 — 99°,  b.  p.  197 — 200°/12  mm.  ( hydrochloride ,  m.  p.  250°; 
picrate,  m.  p.  158 — 159°).  In  a  similar  manner,  2'-nitro-2-stilb- 
azolealkine  is  reduced  to  2'  -amino-2-stilbazolealkine,  m.  p.  109°, 
which  gives  a  very  hygroscopic  hydrochloride.  The  alkine  is  con¬ 
verted  by  zinc  chloride  at  155 — 160°  into  a  mixture  of  trans-2'  - 
amino-2-stilbazole  and  cis-2' -amino-2-stilbazole.  Treatment  of 
2'-nitro-2-stilbazolealkine  with  a  solution  of  hydrogen  bromide  in 
glacial  acetic  acid  at  125°  gives  minimal  quantities  of  2-$-bromo- 
fi-o-n itrophenylethylpyridine  hydrobromide ;  the  main  product  is  a 
mixture  of  trans-  and  cfs-2'-nitro-2-stilbazoles,  the  formation  of 
which  is  due  to  the  transformation  of  the  primary  bromo  derivative 
into  the  hydrobromide  of  2'-nitro-2-stilbazole.  H.  W. 

Condensation  of  Hydroxy-  and  Methoxy-quinaldines,  and 
2-Hydroxylepidine  with  Aromatic  Aldehydes.  J.  Troger 
and  E.  Dunker  ( J .  pr.  Chern.,  1925,  [ii],  109,  88 — 123;  cf. 
A.,  1912,  i,  895). — Further  investigations  on  the  condensation 
products  of  2-,  3-,  and  4-methoxyquinaldines  with  aromatic  alde¬ 
hydes  have  shown  that  when  the  methoxyl  group  occupies  the 
2-  and  3-position  in  the  pyridine  ring  the  condensation  products 
obtained  do  not  form  crystalline  salts  (cf.  Troger  and  others,  A., 
1912,  i,  895;  1913,  i,  748)  and  hence  the  third  methoxyl  group 
must  occupy  either  the  4 -position  or  a  position  in  the  benzene 
ring  (cf.  Spath  and  Eberstaller,  A.,  1924,  i,  1335).  Attempts  to 
obtain  similar  condensation  products  from  2-methoxylepidine  lead 
to  demethylation  of  the  base,  and  the  condensation  products  of 
2 -hydroxy lepidine  are  obtained.  These  do  not  yield  crystalline 
salts  or  double  salts.  The  use  of  unmethylated  hydroxy quinaldines 
or  hydroxy  aldehydes  generally  hinders  the  condensation  or  prevents 
it  altogether.  Thus  if  4-hydroxy-2-methylquinoline  is  substituted 
for  4-methoxy-2-methylquinoline  in  Spath  and  Brunner’s  synthesis 
of  cusparine  (A.,  1924,  i,  1226),  no  condensation  takes  place,  whilst 
no  crystalline  bases  or  derivatives  are  obtained  when  sahcylaldehyde 
is  used.  Preliminary  experiments  on  the  reduction  of  these  con¬ 
densation  products  indicate  that  the  sodium  and  alcohol  method  is 
not  generally  applicable  and  that  palladised  charcoal  and  hydrogen 
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give  the  best  results,  although  the  catalyst  tends  to  be  poisoned 
fairly  rapidly.  Tin  and  hydrochloric  acid  tend  to  reduce  the 
pyridine  ring  as  well  as  the  double  linking,  yielding  tetrahydro- 
quinoline  derivatives. 

2-Methoxy-4-methylquinoline,  on  heating  at  160 — 170°  with 
anisaldehyde,  with  or  without  zinc  chloride,  yields  2-hydroxy  - 
4-raethylquinoline,  although  on  heating  alone  at  this  temperature 
no  demethylation  takes  place. 

2- Hydroxy-4-methylquinoline  (obtained  by  heating  acetoacet- 
anilide  with  concentrated  sulphuric  acid  at  120°),  condenses  with 
benzaldehyde,  in  presence  of  zinc  chloride,  to  give  2-hydroxy  A-[i- 
styrylquinoline,  brown  powder,  m.  p.  130°.  Salicylaldehyde 
similarly  affords  2-hydroxy  A-^-o-hy dr oxy styrylquinoline,  yellow 
powder,  m.  p.  above  360°;  anisaldehyde,  2-hydroxy A-fi-ip-hydrozy - 
styrylquinoline ,  brown,  amorphous  substance,  m.  p.  above  360°, 
and  vanillin,  2-hydroxy  A-fi-p-hydroxy-m-methoxy styrylquinoline, 
chocolate-brown.  These  condensation  products  are  weakly  basic 
and  do  not  yield  crystalline  salts.  With  protocatechu  aldehyde 
extensive  decomposition  takes  place. 

3- Hydroxy-2-methylquinoline,  obtained  by  Konigs  and  Stock¬ 
hausen’s  method  (A.,  1902,  i,  693),  forms  a  methiodide,  pale  yellow 
needles,  m.  p.  235 — 240° ;  the  methohydroxide  could  not  be  isolated, 
but  from  its  solution  the  chloroplatinate,  long,  yellow  needles 
(+3H20),  is  obtainable.  Methyl  iodide  and  alcoholic  potassium 
hydroxide  convert  3-hydroxyquinaldine  into  3-methoxy -2 -methyl- 
quinoline,  prisms,  m.  p.  about  31°.  The  hydrochloride  and  perchlorate 
are  deliquescent;  the  chloroplatinate  (j-H20),  and  an  abnormal 
chlorostannate,  [OMe,C9H5MeN]2H2SnCl6,  are  described.  Attempts 
to  determine  whether  in  this  chlorostannate  a  dihydro  compound 
of  the  base  was  present,  resulting  from  the  oxidation  of  the  stannous 
chloride,  gave  no  definite  results.  The  methiodide,  brown  prisms, 
m.  p.  196°,  is  obtained  in  poor  yield,  together  with  a  substance, 
yellow  needles,  m.  p.  84°,  containing  2 — 3%  of  iodine,  by  heating 
3-methoxyquinaldine  with  methyl  iodide  and  methyl  alcohol  at 
100°.  3-Ethoxy-2-methylquinoline  (Konigs  and  Stockhausen,  loc. 
cit.),  m.  p.  74°,  under  similar  conditions  readily  yields  the  methiodide, 
pale  yellow  needles  (  +  1-5H20),  m.  p.  207°.  The  latter  is  converted 
by  silver  oxide  into  a  solution  showing  indications  of  ammonium 
base  formation,  but  not  of  quinaldonium  change  as  observed 
with  the  4-methoxyquinaldines  (Conrad  and  Eckhardt,  A.,  1889, 
519). 

3-Hydroxy-2-methylquinoline,  on  heating  with  benzaldehyde 
and  zinc  chloride,  yields  3-hydroxy-2-$-styrylquinoline,  chocolate- 
brown  substance,  m.  p.  130°,  sintering  at  110°  ( methiodide ,  hydro¬ 
chloride,  and  chloroplatinate  are  amorphous).  3-Hydroxy-2-$-o- 
hydroxy  styrylquinoline,  m.  p.  220°,  and  3  -  hydroxy -2-  p  -p  -  hydroxy  - 
styrylquinoline,  brownish-yellow  powder,  m.  p.  225°,  were  similarly 
obtained. 

4:-Hydroxy-2-$-styrylquinoline  forms  yellowish-white  plates,  m.  p. 
279°  {hydrochloride  and  chloroplatinate  described).  Hydroxy- 2-p-o- 
hydroxy styrylquinoline,  bright  yellow  powder,  darkening  at  260°, 
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m.  p.  above  300°,  is  converted  by  sodium  ethoxide  and  methyl 
iodide  into  4-methoxy-2-$-o-methoxystyrylquinoline,  amorphous, 
yellow  substance,  m.  p.  above  300°,  and  by  sodium  ethoxide  and 
benzyl  chloride  into  the  corresponding  dibenzyl  ether,  brownish- 
yellow  powder.  4-Hydroxy-2-methylquinoline,  anisaldehyde,  and 
zinc  chloride,  etc.,  yield  4-hydroxy -2-$-p-methoxystyrylquinoline, 
greyish-yellow,  amorphous  product,  m.  p.  266°,  yielding  a  yellow 
perchlorate ;  in  the  absence  of  zinc  chloride,  4-hydroxy-2-$-hydroxy- 
$-p-methoxyphenylethylquinoline, 

OH-C9H5N-CH2-CH(OH)-C6H4-OMe, 

(not  obtained  crystalline)  is  produced.  The  chloroplatinate  and 
chloroaurate  are  described.  4-M ethoxy -2-$-styrylquinoline  has  m.  p. 
297°  ( hydrochloride ,  yellow).  From  4 - methoxy-2- [3 - o - hydroxystyryl- 
quinoline ,  ochreous  powder,  no  crystalline  derivatives  could  be 
obtained.  4-Methoxy-2-$-p-methoxystyrylquinoline  is  a  yellowish- 
white  powder  [ hydrochloride  sintering  at  120°,  m.  p.  165°;  meth- 
iodide,  m.  p.  168°  (decomp.)].  ra-Methoxybenzaldehyde  and 
4-methoxy-2-methylquinoline  yield  lustrous  crystals  of  a  base, 
m.  p.  134*5°,  which  has  not  been  obtained  pure,  but  is  probably 
4-methoxy-2-(3-m-methoxystyrylquinoline.  Vanillin  and  4-methoxy- 

2- methylquinoline  yield  4-methoxy-2-$-p-hydroxy-3' -methoxystyryl- 
quinoline  (yellow  hydrochloride). 

3-Methoxy-2-methylquinoline,  benzaldehyde,  and  zinc  chloride 
yield  3-methoxy-2-$-styrylquinoline,  a  yellow,  amorphous  substance 
(hydrochloride,  yellow  plates),  or  in  the  absence  of  zinc  chloride, 

3 - methoxy-2  -  § -hydroxy-  (3  -phenylethylquinoline, 

OMe-C9H6N-CH2-CHPh*OH, 

yellow  needles,  m.  p.  103°  ( hydrochloride ,  decomp.  105°,  chloro¬ 
platinate,  and  chloroaurate  described).  Salicylaldehyde  and  3-meth- 
oxy-2-methylquinoline  yield  an  amorphous,  yellow  substance  from 
which  the  golden-yellow  perchlorate,  C18H1502N,HC104,  of  3-meth- 
oxy-2 - (3-o -hy droxystyrylquinoline  is  obtained;  the  corresponding 
alkine,  3-methoxy-2-R-hydroxy-&-o-hydroxi/phenylethylquinoline, 
OMe,C9H5N*CH2,CH(OH)‘C6H4*OH, 
is  a  flesh-coloured  powder  ( diacetyl  derivative,  yellow,  m.  p.  110°), 
which  could  not  be  crystallised.  Anisaldehyde,  3 -methoxy-2  - 
methylquinoline,  and  zinc  chloride  yield  3-meihoxy -2-$-4' -methoxy- 
styrylquinoline,  yellowish-brown  powder  ( hydrochloride ,  chloro¬ 
platinate,  and  perchlorate  described),  or  in  the  absence  of  zinc  chloride, 
3-methoxy-2  -  ^-hydroxy -^-p-methoxy phenylethylquinoline, 
OMe-C9H5N-CH2-CH(OH)*C6H4-OMe, 
m.  p.  112°  (hydrochloride,  chloroplatinate,  and  chloroaurate  described). 
Protocatechualdehyde  and  3-methoxy-2-methylquinoline  yield  a 
brown,  amorphous  product,  3-methoxy-2-$-mp-dihydroxystyryl- 
quinoline,  giving  a  brown,  crystalline  perchlorate, 

C18H1503N,HC104, 

whilst  vanillin  affords  3-methoxy-2-$-p-hydroxy-m-methoxystyryl- 
quinoline,  dark  red  (perchlorate  and  sulphate  described).  3-Methoxy- 
2 -methylquinoline,  piperonal,  etc.,  yield  a  product  giving  an  orange 
hydrochloride ,  from  which  on  reduction  no  crystalline  product  was 
obtained.  R.  B. 
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Constitution  and  Colour.  XI.  Colour  Variations  shown 
by  Acidic  Organic  Substances  when  Forming  Salts  with 
Bases.  F.  Kehrmann  ( Helv .  Chim.  Acta,  1925,  8,  31 — 35;  cf. 
A.,  1922,  ii,  333). — Salt  formation  at  a  phenolic  hydroxyl  group 
causes  an  intensification  of  the  colour  of  a  substance.  The  auxo- 
chromic  effect  of  the  *ONa  group  is  of  the  same  magnitude  as  that 
of  the  amino  group,  whilst  hydroxyl  is  similarly  equivalent  to 
NH2,HC1.  A  similar  equivalence  in  colour  is  found  between  the 
sodium  salt  of  a  hydroxyquinone  (e.g.,  benzaurin)  and  the  corre¬ 
sponding  aminoquinone-imine  hydrochloride  (e.g.,  Doebner’s  violet). 
This  relation  holds  with  safranines,  oxazines,  thionines,  and  carb- 
azines  (dihydroacridines),  and  it  is  accounted  for  by  the  smaller 
auxochromic  effect  of  the  *CINH  group  as  compared  with  the 
CIO  group,  being  compensated  by  the  intensification  due  to  salt 
formation  on  the  former.  G.  M.  B. 

Allylcrotylbarbituric  Acid.  L.  Taub,  L.  Schutz,  and  K. 
Meisenburg  (U.S.  Pat.  1511919). — Allylcrotylbarbituric  acid  has 
m.  p.  125 — 126°.  Chemical  Abstracts. 

Action  of  Formaldehyde  on  Alkylated  Methyluracils.  K. 

Schmedes  ( Annalen ,  1925,  441,  192 — 203  ;  cf.  Kircher,  A.,  1912, 
i,  53). — Under  ordinary  conditions,  1  :  4-dimethyluracil  is  either 
unattacked  or  is  polymerised  by  treatment  with  formaldehyde. 
In  concentrated  hydrochloric  acid,  however,  the  product  is  1  :  4- 
dimethyl-5-chloromethyluracil,  which  with  boiling  water  or  cold 
alkali  gives  a  dimeride  of  dimethyluracil.  With  bromine  water, 
it  yields  probably  a  dibromide,  which  readily  loses  bromine  and 
formaldehyde  to  form  5-bromo-l  :  4-dimethyluracil,  m.  p.  231 — 
233°.  1:4:  5-Trimethyluracil  is  converted  by  formaldehyde,  alone 

or  in  concentrated  acid,  into  the  dimeride,  Cj^H^C^N^  m.  p.  300 — 
310°,  which  forms  a  dibromide,  m.  p.  249 — 251°.  From  the  di- 
bromide  by  treatment  with  lead  hydroxide  are  obtained  the  corre¬ 
sponding  oxide,  C14H1805N4,  m.  p.  291 — 293°,  and  a  soluble  by¬ 
product,  m.  p.  258 — 260°.  C.  H. 

Preparation  and  some  Properties  of  Picrolonic  Acid.  L. 

Hugounenq,  G.  Florence,  and  E.  Couture  (Bull.  Soc.  Chim. 
biol.,  1925,  7,  58 — 60). — Bertram’s  method  for  the  preparation  of 
picrolonic  acid  (Diss.,  Jena,  1892)  has  been  improved  in  some 
important  particulars.  Pure  phenylmethylpyrazolone  is  treated 
with  seven  times  its  weight  of  cold  nitric  acid  (d  1-38),  the  product 
washed  with  water  and  treated  with  boiling  33%  acetic  acid. 
After  filtration,  crude  picrolonic  acid  separates.  It  is  dried  in  a 
vacuum,  freed  from  resins  by  treatment  with  benzene,  and  crystal¬ 
lised  from  90%  alcohol  (yield,  16%).  C.  T.  G. 

Constitution  and  Colour.  X.  Constitution  of  Coloured 
Derivatives  of  Triphenylmethane.  F.  Kehrmann  (Helv.  Chim. 
Acta,  1924,  7,  1057 — 1062). — A  theoretical  discussion,  the  subject 
matter  being  classified  under  the  following  headings  :  (i)  the 

p-quinonoid  triphenylmethane  dyes,  which  form  imonium  salts; 
(ii)  the  coloured  (carbonium)  salts  afforded  by  triphenylcarbinol 
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and  its  derivatives,  and  (iii)  the  coloured  free  radicals,  such  as 
triphenylmethyl.  W.  A.  S. 

Preparation  of  Mauveine  and  Various  Bases.  A.  Cobenzl 
(Oesterr.  Ghem.-Ztg.,  1925,  28,  25 — 28;  cf.  A.,  1916,  i,  77). — 
Mauveine  is  regarded  as  a  regular  safranine,  formed  from  phenyl- 
p-phenylenediamine  and  2  mols.  of  o-toluidine,  and  in  confirm¬ 
ation  details  are  given  of  its  technical  preparation  by  the  oxidation 
of  a  mixture  of  these  substances  and  aniline;  as-phenylmethyl- 
p-phenylenediamine  gives  a  redder  dye,  as-phenyl-p-tolyl-p-phenyl- 
enediamine  a  bluer  one.  Grey  dyes  are  formed  by  heating  nitroso- 
dimethyl-  or  -diethyl-aniline  (or  a  mixture  of  these)  with  as-di- 
methyl-  or  -diethyl -p-phenylcnediamine,  and  by  oxidising 
nitrosodimethylaniline  with  aniline  bases.  Blue  safranines  are 
formed  by  oxidising  a  mixture  of  as-d im ethyl -p -phenylenediam ine 
and  aniline  or  other  bases ;  the  former  may  be  converted  into 
other  blue  dyes  either  by  fusion  with  p-phenylenediamine  or  diazotis- 
ation  and  coupling  with  (3-naphthol.  Sulphonated  dyes  related  to 
Meldola’s  blue  are  made  (1)  by  heating  sodium  p-naphthol-6- 
sulphonate  with  nitroso-dimethyl-  or  -diethyl-aniline  and  acetic 
acid;  (2)  by  direct  sulphonation  of  the  dye.  All  are  bluish-grey, 
and  the  ethyl  compound,  C26H2404N3S  is  regarded  (see  original 
paper)  as  possessing  a  novel  structure  of  the  naphthaphenazine 
type. 

Q-Methylanilinoquinoline,  a  brown  solid,  has  been  prepared  from 
as-phenylmethyl-p-phenylenediamine.  B.  F. 

Varying  Tendency  of  the  Principal  Aromatic  Nuclei  to 
Couple  with  Diazo  Compounds.  G.  R.  Levi  ( Atti  Gongr.  Naz. 
Ghim.  Ind.,  1924,  271 — 274). — The  predominance  of  azo  dyes  in 
which  the  coupling  product  is  a  derivative  of  naphthalene,  especi¬ 
ally  a-substituted  naphthalene,  rather  than  of  benzene  is  shown  to 
depend  on  the  fact  that,  as  regards  their  affinity  for  diazo  com¬ 
pounds,  the  nuclei  stand  in  the  order  a-naphthyl,  (3-naphthyl, 
phenyl. 

]-$-Naphlhylnaphthylene-\  :  4-diamine,  C20H16N2,  obtained  by 
reduction  of  the  product  prepared  from  diazosulphanilic  acid  and 
a  :  (3-dinaphthylamine  in  hydrochloric  acid,  forms  an  acetyl  deriv¬ 
ative,  m.  p.  180°.  2-a.-Naphihylnaphthylene-l  :  2-diamine,  m.  p. 
195°  (reddening),  obtained  from  the  same  reagents  but  in  acetic 
acid,  forms  an  acetyl  compound,  m.  p.  291°,  and  condenses  readily 
with  phenanthrenequinone  to  a  base,  which  forms  a  crystalline 
nitrate,  C^H.^OsNg.  T.  H.  P. 

Octahydrophenazine.  M.  Godchot  ( Compt .  rend.,  1925,  180, 
444 — 446). — Saturation  of  a  cold  absolute-alcoholic  solution  of 
2-chlororyeZohexanone  (cf.  Bouveault  and  Chereau,  A.,  1906, 
i,  513)  with  dry  ammonia  produces  1  :  2  :  3  :  4  :  6  :  7  :  8  :  9 -octa¬ 
hydrophenazine  (yellow  prisms,  m.  p.  107 — 108°),  which  yields  the 
following  derivatives :  dibromide,  m.  p.  about  70°  (decomp.) ; 
picrate,  m.  p.  167—168° ;  monomethiodide ,  m.  p.  about  150° 
(decomp.);  chloroplatinate,  2C12H1(.N2.HoPtClc ;  monohydrochloride, 
m.  p.  116— 117°.  "  W.  E.  E. 


ORGANIC  CHEMISTRY. 


i.  437 


Constitution  of  the  4-Phenyl-l  :  8-naphthyrid-2-one  of 
Palazzo  and  Tamburini.  Tautomerism  of  2-Aminopyridine. 

0.  Seide  ( Ber.,  1925,  58,  [B],  352 — 356). — By  the  action  of 
sulphuric  acid  on  2-benzoylacetamidopyridine  Palazzo  and  Tam- 

burini  (A.,  1911,  i,  327)  have  obtained  a  substance  which  they 

npu-(  tj 

regarded  as  4-phenyl-l  :  8-naphthyrid-2-one,  C6H3N<C 
°  Wn  UU 

This  compound  is  shown  to  be  a  pyrimidine  derivative  in  which, 
as  in  analogous  cases  (cf.  Tschitschibabin,  A.,  1924,  i,  987  ;  this  vol., 
i,  158;  Finger  and  Kraft,  this  vol.,  i,  73),  ring  closure  has  occurred 
at  the  pyridine  nitrogen  atom  and  not  at  the  3-carbon  atom. 

2-Benzoylacetamidopyridine,  m.  p.  Ill — 112°,  is  conveniently 
prepared  by  heating  ethyl  benzoylaeetate  with  2-aminopyridine 
at  155 — 160°.  The  constitution  of  the  compound  as  2-benzoyl¬ 
acetamidopyridine  or  l-benzoylacetamido-2-pyridimine  is  estab¬ 
lished  by  the  hydrolysis  of  its  methiodide,  m.  p.  162°,  to  1-methyl- 
2-pyridimine.  Ring  closure  to  4-keto-Q-phenyl- 1  :  2 -divinylenedi- 
hydropyrimidine  (I),  m.  p.  151°  (Palazzo  and  Tam- 
burini’s  “  4-phenyl-l :  8-naphthyrid-2-one  ”),  is  effected 
with  sulphuric  acid  (d  1-84)  at  100°;  the  hydrochloride, 
m.  p.  211 — 216°  (decomp.),  chloroplaiinate ,  decomp, 
above  300°  after  blackening  at  262°,  and  picrate,  m.  p. 
183°,  of  the  base  are  described.  The  constitution 
ascribed  previously  to  the  compound  is  not  compatible  with  its  in¬ 
solubility  in  cold  alkali  hydroxide  and  conversion  by  the  hot  reagent 
into  acetophenone.  With  phosphorus  pentachloride,  it  gives  a  com¬ 
pound,  C14H9(XN2C1,  m.  p.  164°.  It  is  oxidised  by  permanganate  to 
4 -lceto-6-phenyldi%ydropyrimidine,  m.  p.  267°,  identical  with  the 
synthetic  product  which  will  be  described  subsequently.  H.  W. 


IN-CO 

N-CPhICH 

(I.) 


Intramolecular  Condensation  Reactions  of  Aminoacetals 
and  Aminoaldehydes.  III.  2-Amino-3-methylpyridine  and 
1  : 2-Dihydronaphthyridine.  C.  Rath  (Ber.,  1925,  58,  [RJ, 
346 — 348  ;  cf.  Seide,  this  vol.,  i,  72). — 3-Methylpyridine  is  converted 
by  sodamide  in  the  presence  of  toluene  at  120 — 130°  into  2-amino- 
3-methylpyridine,  b.  p.  113 — 116°/11  mm.,  m  p.  103 — 104°  (Seide, 
m.  p.  24°);  the  hydrochloride,  m.  p.  177 — 178°,  and  picrate,  m.  p. 
229°,  are  described.  The  base  is  transformed  by  bromoacetal  at 


250°  into  1  :  2 -dihydronaphthyridine,  C5H6N<C_^^*V^  ,  b.  p.  112 — 

NH#CIi2 

117°/12  mm.;  the  non-crystalline  hydrochloride  is  described. 


H.  W. 


Alkylation  of  Pyridyl-2-nitroamine.  I.  New  Reaction 
Analogous  to  that  of  Kishner  and  Wolff.  A.  E.  Tschit¬ 
schibabin  and  G.  P.  Menschikov  {Ber.,  1925,  58,  [B],  406 — 408). 
— Alkylation  of  pyridyl-2-nitroamine  (Tschitschibabin  and  Razo- 
renov,  A.,  1915,  i,  992)  in  aqueous  alkaline  solution  by  methyl 
sulphate  or  potassium  methyl  sulphate  yields  \-methyl-2-pyridyl- 
nitroimine,  C5H3NMeIN*N02,  m.  p.  161°  identical  with  the  product 
obtained  by  the  direct  nitration  of  1 -methyl-2 -pyridimine  (Tschi- 
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tschibabin  and  Konovalov,  unpublished  work).  The  constitution 
of  the  product  is  further  established  by  its  decomposition  by  alkali 
hydroxide  into  nitrous  oxide  and  l-methyl-2-pyridone.  The 
reaction  is  analogous  to  the  Kishner-Wolff  decomposition  of  hydr- 
azones  by  alkalis  and  appears  to  be  of  general  application.  The 
similarity  of  the  reaction  to  the  decomposition  of  nitroamide  by 
alkalis  supports  the  constitution  NH2*N02  rather  than  HONIN’OH 
for  nitroamide.  l-Ethyl-2-pyridylnitroimine  has  m.  p.  139°.  H.  W. 

New  Class  of  Indigoid  Dyes.  F.  Reindel  and  H.  Rauch 
( Ber .,  1925,  58,  [ B ],  393 — 397). — The  author  concurs  with  Finger 
and  Kraft  (this  vol.,  i,  75)  and  Tschitschibabin  (this  vol.,  i,  158)  in 
regarding  “  pyrindoxyl  ”  (Reindel,  A.,  1924,  i,  1236)  as  a  glyoxaline 
derivative.  Decarboxylation  of  pyridylglyeine,  from  which  the 
constitution  of  the  compound  is  deduced,  only  proceeds  smoothly 
to  the  production  of  l-methyl-2-pyridimine  if  the  latter 
is  removed  as  it  is  formed,  since  otherwise  it  becomes 
||  |— isomerised  to  2-methylaminopyridine.  Addition  of 

\/  chloroacetic  acid  to  2-aminopyridine  gives  the  product, 

N  j  C5HgN2,2CH2C1*C02H,  m.  p.  87*5°,  from  which  pyridyl- 
CHAcCO  glycine  is  quantitatively  produced  by  treatment  with 
warm  sodium  carbonate  solution.  Acetic  anhydride 
and  pyridylglyeine  give  the  monoacetyl  compound  (+H20),  m.  p. 
300 — 301°  (decomp.),  and  the  diacetyl  derivative  of  the  tautomeric 
form,  m.  p.  195°. 

The  dye  obtained  previously  ( loc .  cit.)  gives  a  crystalline  sodium 
salt,  whereby  its  bimolecular  nature  is  established.  H.  W. 

Substituted  4-Aminoquiuolines.  O.  Fischer,  E.  Diepolder, 
and  E.  Wolfel  (J.  pr.  Chem.,  1925,  [ii],  109,  59 — 68). — A  con¬ 
tinuation  of  earlier  work  (A.,  1916,  i,  739),  with  the  object  of  deter¬ 
mining  whether  the  elimination  of  hydrogen  halide  from  4-amino  - 
quinaldinium  salts  is  analogous  to  its  elimination  from  the  corre¬ 
sponding  quinoline  salts.  The  elimination  of  hydrogen  iodide  can 
take  place  in  two  ways,  yielding  either  an  imine  base  (I)  or  a 
methylene  base  (II) ;  the  latter  reaction  is  considered  the  more 


(I.) 


NH 

I  I 


NMe 


NH2 


NMel 


NH2 

AA 

I  l(  I*qh 

NMe 


(II.) 


probable.  4-Chloroquinaldinium  iodide  reacts  with  aniline  and 
(more  slowly)  with  methylaniline,  the  product  in  the  latter  case 
giving  rise  to  4-phenylmethylamino-l-methyl-2-methylene-l  :  2-di- 
hydroquinoline.  4-Hydro xyquinaldine,  obtained  in  16%  of  the 
theoretical  yield  by  heating  ethyl  P-phenylamino-a-crotonate  (cf. 
Conrad  and  Limpach,  A.,  1887,  679)  with  phosphorus  pentachloride 
and  oxychloride  at  110 — 115°,  is  converted  into  4-chloroquinaldine, 
the  higher  temperature  and  longer  heating  employed  by  Conrad 
and  Limpach  increasing  the  yield  of  a  bluish-violet  by-product. 
Similarly,  a  temperature  of  120°  suffices  for  the  conversion  of 
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4-chloroquinaldine  into  4-anilinoquinaldine,  m.  p.  153  154°  (cf. 

Conrad  and  Limpach,  loc.  cit.) ;  alternatively  the  4-chloroquin¬ 
aldine  may  be  treated  with  aniline  in  acetic  acid  solution.  The 
hydrochloride,  yellow  needles,  softening  at  168°,  resolidifying  and 
melting  at  252°  (decomp.),  the  yellow  picrate,  and  the  yellow  meth- 
iodide ,  darkening  slightly  at  240°,  m.  p.  254°,  of  4-anilinoquinaldine 
are  described.  On  warming  with  aqueous  sodium  hydroxide,  the 
methiodide  yields  a  yellow  base,  C17H16N2,  m.  p.  162°,  which  with 
alcoholic  hydrogen  iodide  is  reconverted  into  the  methiodide,  and 
is  probably  4-anilino-l-methyl-2-methylene-l  :  2-dihydroquinoline 
( picrate ,  m.  p.  135°).  Similarly  4-chloroquinaldine  and  methyl- 
aniline  yield  4:-phenylmethylaminoquinaldine,  m.  p.  76°,  which 
affords  a  methiodide  [yellow  needles,  darkening  slightly  at  215 — 
225°,  m.  p.  235°  ( picrate ,  decomp.  159°)],  identical  with  the  product 
obtained  from  methylaniline  and  4-chloroquinaldine  methiodide, 
and  apparently  also  with  the  product  of  addition  of  methyl  iodide 
to  the  base  C17H16N2  (m.  p.  162°),  obtained  from  4-anilinoquin¬ 
aldine  and  sodium  hydroxide.  4-Chloroquinaldine  and  as-di- 
methylphenylenediamine  similarly  give  a  base,  C.  8H19N3,  yellow, 
darkening  at  250°,  m.  p.  268°  ( hydrochloride ,  C18H20N3C1,  reddish- 
brown).  With  methyl  iodide  in  the  dark  (cf.  Conrad  and  Limpach, 
A.,  1889,  519),  4-chloroquinaldine  yields  a  methiodide,  greenish- 
yellow  needles,  which  turn  blue  at  200°  and  at  212°  change  to  a 
bluish-black  mass,  with  effervescence.  Dissolved  in  alcohol  and 
treated  with  sodium  carbonate  or  dilute  ammonia,  the  methiodide 
yields  a  violet  solution  which  slowly  deposits  steel-blue  crystals  of 
a  dye,  C22H20N2C1I.  This  dye,  which  is  formed  by  loss  of  1  mol. 
of  hydrogen  chloride  and  1  mol.  of  hydrogen  iodide,  from  2  mols. 
of  methiodide,  is  decolorised  by  acids  and  from  its  spectroscopic 
properties  appears  to  be  an  isocyanine.  The  reaction  is  so  sensitive 
that  it  can  be  easily  used  to  detect  the  presence  of  atmospheric 
ammonia.  The  reaction  is  being  further  investigated  (cf.  following 
abstract).  R.  B. 

Action  of  Phosphoryl  Chloride  on  Aceto-methyl-  and 
-ethyl-anilide.  Synthesis  of  4-Chloroisoquinocyanines.  O. 

Fischer,  A.  Muller,  and  A.  Vilsmeier  (J.  pr.  Chem.,  1925,  [ii], 
109,  69 — 87). — The  dye  obtained  by  treating  4-chloroquinaldine 
methiodide  with  ammonia  (cf.  Fischer,  Diepolder,  and  Wolfel, 
preceding  abstract)  is  identical  with  that  obtained  by  Friedel  (A., 
1895,  i,  423)  by  the  action  of  phosphoryl  chloride  on  acetomethyl- 
anilide,  and  has  the  composition  C22H20N2C12  and  not  C20H20N2C12, 
as  stated  by  Friedel.  Its  formation  from  4-chloroquinaldine  meth¬ 
iodide  is  represented  as  due  to  loss  of  hydrogen  iodide,  yielding  a 
methylene  base,  which  then  condenses  (cf.  Kaufmann  and  Vonder- 
wahl,  A.,  1912,  i,  502)  as  shown  below,  to  give  the  chloroisocyanine. 


NMel 
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The  dye  is  thus  a  member  of  the  ethyl-red  group ;  this  explains 
its  spectroscopic  properties,  and  its  oxidation  to  4-chloro-l -methyl  - 
2-quinolone.  A  re-examination  of  Friedel’s  reaction  shows  that 
the  acid  solution  obtained  when  the  fused  mass  is  dissolved  in 
water  contains  no  isocyanine  dye  but  a  considerable  amount  of 
4-chloroquinaldine  methochloride,  from  which  the  dye  is  produced 
on  treatment  with  alkali.  Methylaniline  is  also  present  in  this 
solution,  and  it  is  suggested  that  phosphoryl  chloride  converts 
acetomethylanilide  into  the  dichloro  derivative,  NMePh*CCl2Me, 
2  mols.  of  which  condense,  giving 

NMePh*CMe:CH*CCl2-NMePh,HCl, 
from  which  by  ring  closure  and  elimination  of  methylaniline  the 
4-chloroquinaldine  is  produced.  Possibly  1  mol.  of  dichloro 
derivative  may  undergo  rearrangement  to  a  chlorinated  o-amino- 
acetophenone  derivative,  etc.  : 

NHMe*C6H4*CCi:CH*CMeCl*NMePh,HCl. 

The  isocyanine  dye  yields  a  picrate,  decomp.  193°,  and  chloro- 
platinate.  The  mother-liquors  from  the  dye,  prepared  by  Friedel’s 
reaction,  contain  small  quantities  of  4-methylanilinoquinaldinium 
chloride,  isolated  as  the  picrate,  darkening  at  148 — 150°,  m.  p. 
160°,  and  the  iodide,  partly  decomp,  at  215°,  wholly  at  235 — 238°. 
Much  less  methylaniline  is  formed  than  is  indicated  by  the  above 
equations  owing  to  interaction  with  the  dichloride  to  give  diphenyl- 
dimethylethenylamidinium  chloride,  NMePh*CCL>Me-)-NHMePh 
=NMePh*CMeINMePh+HCl.  This  chloride  is  very  soluble,  but 
the  difficultly  soluble  iodide,  m.  p.  187 — 188°,  the  picrate,  and 
chloroplatinate,  decomp.  195°,  are  readily  .obtained.  The  base 
itself  on  distillation  yields  a  mixture  of  methylaniline  and  aceto¬ 
methylanilide.  This  explains  why  Friedel  obtained  considerable 
methylaniline  on  basifying  the  liquors  from  the  dye.  Repetition 
of  Hofmann’s  process,  using  acetic  acid,  methylaniline,  and  phos¬ 
phoryl  chloride,  gives  chiefly  diphenyldimethylethenylamidinium 
chloride,  whilst  if  part  of  the  methylaniline  is  replaced  by  aceto¬ 
methylanilide,  an  80%  yield  of  the  amidinium  iodide  is  obtained. 
Similarly,  acetoethylanilide  and  phosphoryl  chloride  at  125 — 130° 
yield  a  gold  or  bronze  dye,  C24H24N2C12,  decomp.  185°  (yield  25%). 
The  iodide,  m.  p.  270°  (decomp.),  is  obtained  by  adding  potassium 
iodide  solution  to  an  alcoholic  solution  of  the  chloride;  on  longer 
heating  and  with  excess  of  potassium  iodide,  a  blue  solution  is 
formed,  which  deposits  a  red  substance.  The  picrate,  m.  p.  210° 
(decomp.),  and  chloroplatinate,  m.  p.  above  300°,  are  also  described. 
Oxidation  with  potassium  permanganate  yields  l-ethyl-4-chloro- 
quinolone.  The  isocyanine  obtained  from  acetoethylanilide  is  some¬ 
what  bluer  than  that  from  acetomethylanilide.  R.  B. 

Preparation  of  iV-Aralkylated  Iminazolylalkylamines 
[Aminoalkylglyoxalinesj.  O.  Gerngross  (D.R.-P.  392067, 

addition  to  D.R.-P.  332955;  from  Chem.  Zentr.,  1924,  ii,  890). — 
Halides  of  the  type  Ar*CH2*halogen  (where  Ar= substituted  or 
unsubstituted  aryl  groups)  are  allowed  to  react  on  the  silver  or 
alkali  salts  of  iminazolylalkylamines  or  their  exo- benzoyl  deriv- 
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atives  (cf.  D.R.-P.  332955,  and  D.R.-P.  278884;  A.,  1915,  i,  167; 
1921,  i,  454).  Thus  when  the  silver  salt  of  histamine  is  heated 
with  benzyl  bromide  in  absolute  alcohol  the  hydrobromide  of  N-exo- 
dibenzylhistamine  (4-  [3 -dibenzylaminoethylglyoxaline) ,  m.  p.  152°,  is 
obtained.  The  free  base  has  m.  p.  129°,  and  may  also  be  obtained 
by  heating  a  methyl-alcoholic  solution  of  histamine  and  benzyl 
bromide  at  100°.  The  silver  salt  of  exobenzoyl  histamine  when 
heated  with  benzyl  bromide  in  methyl  alcohol  affords  isobenzyl- 
histamine  ( 4-$-aminoethyl-\-benzylglyoxaline )  as  an  oil;  it  is  also 
formed  in  small  amounts  on  benzylating  the  silver  salt  of  free 
histamine.  The  products  have  a  therapeutic  action  similar  to  that 
of  ergot.  F.  A.  M. 

Preparation  of  Intermediate  Products  [Triazines].  Society 
of  Chemical  Industry  in  Basle  (Brit.  Pat.  220302.) — The  inter¬ 
action  of  various  cyanuric  halides  with  a-naphthol,  in  presence  of  a 
condensing  agent,  yields  new  compounds,  in  which  the  naphthol 
residues  are  linked  to  the  cyanuric  ring  in  their  para  positions. 
2:4:  Q-Tri-p-hydroxynaphthyl-l  :  3  :  5-triazine  (light  yellow,  m.  p. 
above  300°) ;  2-anilino-4  :  Q-di-p-hydroxynaphthyl-l  :  3  :  5-triazine 
(orange,  m.  p.  255 — 258°) ;  2  :  4-diaminoS-p-hydroxynaphthyl- 

1  :  3  :  5-triazine  (colourless,  m.  p.  305 — 308°),  and  2:4 -diphenyl- 
amino-5-p-hydroxynaphthyl-\  :  3  :  5-triazine  (m.  p.  241 — 242°)  have 
been  obtained.  B.  W.  A. 

History  of  the  Synthesis  of  Uric  Acid.  R.  Behrend 
(Annalen,  1925,  441,  215 — 216). — Contrary  to  Horbaczewski’s 
statement  (A.,  1883,  179;  1885,  1050;  1887,  918;  1888,  256), 
no  uric  acid  is  obtained  by  melting  glycine  or  chloroacetic  acid  with 
carbamide.  Horbaczewski  remains,  however,  the  discoverer  of  the 
first  uric  acid  synthesis,  for  from  trichlorolactamide  and  carbamide 
about  8%  of  uric  acid  is  obtained.  C.  H. 

Synthesis  of  Methylated  Uric  Acids  by  Behrend  and 
Roosen’s  Method.  A.  Prusse  ( Annalen ,  1925,  441,  203 — 215). 
— The  Behrend-Roosen  synthesis  is  applicable  to  1-,  3-,  and 
7-methyl-,  1:7-,  3:7-,  and  7  :  9-dimethyl-uric  acids,  but  not  to 
9-methyl-,  1  :  3-,  1  :  9-,  and  3  :  9-dimethyl-uric  acids,  nor  to  the  tri- 
and  tetra-methyluric  acids.  When  methylcarbamide  is  used,  the 
methyl  group  always  takes  up  the  7 -position.  s-Dimethylcarb- 
amide  reacts  only  with  isodialuric  acid  and  not  with  its  methyl 
derivatives.  The  synthesis  of  7-methyl-,  7  :  9-  and  3  :  7-dimethyl-, 
1-methyl,  1  :  7-,  and  1  :  3 -dimethyl-uric  acids  is  described.  Where 
no  condensation  with  the  carbamide  occurs,  the  product  of  the 
reaction  is  the  i.sobarbituric  acid  corresponding  with  the  isodialuric 
acid  used.  C.  H. 

Fluorindines  and  Fluorindinium  Salts.  F.  Kehrmann  and 
J.  A.  Schedler  ( Helv .  Chim.  Acta,  1925,  8,  3 — 8;  cf.  A.,  1923, 
i,  488). — 1  :  2-Naphthylenediamine  hydrochloride  condenses  in 
aqueous  solution  with  dihydroxybenzoquinone  to  give  2  :  3-dihydr¬ 
oxy  naphthaphenazine,  C10H6<^^>C6H2(OH)2,  orange-yellow  crystals 
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(diacetyl  derivative,  m.  p.  217 — 218°),  converted  when  heated  with 
o-phenylenediamine  in  boiling  benzoic  acid  into  naphthaphen- 

fluorindine  (annexed  formula) .  It  is  slowly 
oxidised  in  the  air  to  a  naphthaphendi- 


phenazine,  C10H6<^>C6H2<^>C6H4. 

Using  o-aminodiphenylamine  in  place  of 
o-phenylenediamine  the  products  are 
monophenylnaphthaphenfluorindines  (I  and 
II).  The  substance  first  isolated  in  microscopic  red  needles  gives 
strongly  fluorescent  solutions,  and  from  the  nitrobenzene  mother- 
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liquors  a  second  isomeride  is  obtained  (as  its  hydrochloride)  which 
gives  deep  red,  non-fluorescent  solutions. 

Dinaphthafluorindine  (III  or  IV)  results  from  a  similar  condens- 


NH  N 

(III.) 


/\ 

|  |  NH  N 


N  NH  |  | 

(IV.)  \/ 


ation  with  1  :  2-naphthylenediamine.  The  base  (dark  green  hydro¬ 
chloride)  is  unstable,  being  oxidised  to  a  dinaphthadiphenazine, 

C!»H6<^>C#H2<^>C10H6. 

l-Amino-2-anilinoflavinduline,  heated  in  fused  benzoic  acid  with 
o-phenylenediamine,  gives  N  -phenylphenanthraphenfluorindine 

(V) ,  which  gives  intensely  coloured  solutions  in  various  solvents 
but  is  not  markedly  fluorescent.  In  a  similar  manner,  using 
o-aminodiphenylamine,  'N-diphenylphenanthraphenflavindine  is  ob¬ 
tained,  which  is  methylated  by  methyl  sulphate,  the  product  being 
isolated  as  ~N-diphenylmethylphenanthraphenfluorindinium  chloride 

(VI) ,  which  gives  bluish-green  solutions. 


2-Amino-Z-anilino-l-hydroxyaposafrancme  (VII)  is  produced  by 
boiling  diphenyltetra-aminobenzene  dihydrochloride  with  dihydroxy- 
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benzoquinone  in  alcoholic  solution,  and  is  isolated  as  the  hydrochloride. 
Condensed  with  o-phenylenediamine  in  boiling  benzoic  acid  it  is 


N 


NPh 


(VII.) 


N  NH 


NPh  N 
(VIII.) 


converted  into  2-amino-3-anilino-5-phenylfluorindine  (VIII),  isolated 
as  the  nitrate,  almost  black  needles.  G.  M.  B. 


NH  N 


Phenyl  and  Halogen  Derivatives  of  Fluoflavine.  F.  Kehr- 
mann  and  C.  Bener  (Helv.  Chim.  Acta,  1925,  8,  20 — 22). — 6 -Chloro- 
2  :  3 -dihydroxyquinoxaline,  m.  p.  above  350°,  results  from  the  con¬ 
densation  of  4-chloro-l  :  2-phenylenediamine  hydrochloride  with 
oxalic  acid  at  220°,  and  is  converted  by  phos¬ 
phorus  pentachloride  into  2:3:  6 -trichloro- 
quinozaline,  m.  p.  143 — 144°,  colourless,  but 
®!  giving  intensely  yellow  solutions  in  sulphuric 
acid.  Condensation  of  chlorodihydroxyquin- 
oxaline  with  o-phenylenediamine  hydrochloride 
in  boiling  benzoic  acid  yields  3 -chlorofluoflavine  (annexed  formula, 
cf.  Hinsberg  and  Poliak,  A.,  1896,  i,  394),  golden-yellow  needles, 
m.  p.  above  350°. 

Condensation  of  chlorodihydroxyquinoxaline  with  4-chloro- 
1  :  2-phenylenediamine  yields  3  :  8 -dichlorofluoftavine,  m.  p.  above 
350°.  The  chlorine  atoms  in  these  chlorofluoflavines  were  found 
not  to  be  replaceable  by  the  anilido  group.  5 -Phenyl fluoflavine, 
golden-yellow  crystals,  resulted  from  the  condensation  of  phenyl- 
hydroxyquinoxalone  with  o-phenylenediamine.  Its  solutions  have 
an  intense  green  fluorescence.  No  quaternary  salt  was  obtained 
with  methyl  sulphate.  G.  M.  B. 


Syntheses  of  Oxygen  Analogues  of  Fluoflavine.  F. 

Kehrmann  and  C.  Bener  {Helv.  Chim.  Acta,  1925,  8,  16 — 20). — • 
Oxygen  analogues  of  fluoflavine  (see  above)  are  obtained  by 
substituting  o-aminophenols  and  pyrocatechol  for  o-phenylene¬ 
diamine  in  its  preparation.  The  substances  are  paler  in  colour  as 
replacement  of  NH  groups  by  oxygen  proceeds,  but  all  have  halo- 
chromic  properties,  the  salts  being  unstable  to  water. 

Diphenazineoxazine  (I),  yellow  needles,  m.  p.  311 — 312-5°,  results 
from  the  condensation  of  dihydroxyquinoxaline  and  o-aminophenol 
in  boiling  benzoic  acid,  also  by  heating  dichloroquinoxaline  with 
o-aminophenol.  The  substance  has  a  bluish-green  fluorescence  in 
solution  and  gives  orange  and  greenish -yellow  solutions  in  mineral 


C6H4<?—(t>°>C6H4  C6H4<N:V‘°>C6H 
6  4  NH-CIN  6  4  6  4  O-CIN  6 


c»h.<^:5'2>c6h4 


61A4  ^6  4 


(I-) 


(II.) 


NIC*  O' 

(III.) 


acids.  From  chlorodihydroxyquinoxaline  by  the  above  reaction, 
there  was  produced  the  corresponding  chlorodiphenazineoxazine, 
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sulphur-yellow  crystals,  m.  p.  298 — 299°.  1  -Phenylhydroxyquin- 

oxalone,  C6H4<C^^~V^^,  decomp.  302 — 303°,  from  o-amino- 

diphenylamine  and  oxalic  acid,  gave  by  a  similar  reaction  phenyl- 
diphenazineoxazine,  yellow  plates,  m.  p.  207*5 — 208-5°,  strongly 
fluorescent  in  solution. 

Diphendioxazine  (II),  colourless  crystals,  m.  p.  259 — 260°,  is 
produced  by  the  condensation  of  oxalic  acid  and  o-aminophenol 
hydrochloride  in  benzoic  acid.  Its  solutions  in  sulphuric  acid  are 
of  a  greenish -yellow  colour,  and  in  fuming  sulphuric  acid  of  an 
orange  shade.  Dichloroquinoxaline  and  pyrocatechol  react  when 
heated  together  to  yield  diphenazineoxine  (III),  colourless  needles, 
m.  p.  264 — 265°,  giving  a  greenish -yellow  solution  in  concentrated 
sulphuric  acid.  G.  M.  B. 


Derivatives  of  Triphenazineoxazine  and  Triphendioxazine. 

F.  Kehrmann  and  J.  A.  Schedler  (Helv.  Chim.  Acta,  1925,  8, 
9 — 12). — Hydro  xycrposafranone  condenses  with  o-aminophenol 
hydrochloride  in  boiling  benzoic  acid  to  give  Hi-phenyltriphenazine- 

oxazine  (I),  C6H4<N^>CeH2<^>C6H4,  decomp.  314°,  which 


dissolves  in  solvents  with  a  violet-red  colour  and  a  fiery-red  fluores¬ 
cence  ( hydrochloride  and  perchlorate  described).  On  methylation, 
it  is  converted  into  a  methyl  ammonium  base, 


p  TT  'N  ^ 


c6h2< 


O - 

NMeClO, 


>c6h4, 


(II) 


[nitrate,  perchlorate  (II),  and  chloroplatinate  described].  This  formula 
is  preferred  to  that  given  by  Diepolder  (A.,  1900,  i,  191)  to  an 
identical  product.  The  substance  dyes  mordanted  cotton  a  violet- 
blue  shade. 

Dihydro xybenzoquinone  and  ehloro-o-aminodiphenylamine  yield 
Q-chloro-2-hydroxy&posafranone  (III),  brick- 
red  needles,  which  is  converted  by  o-amino¬ 
phenol  in  boiling  benzoic  acid  into  chloro- 
phenyltriphenazineoxazine  (IV), 


OH 


(III.)  NPh 


C1-C6H3< 


-N  = 


O 


\NPh^C6H2^N 


>C6H4, 


giving  red,  fluorescent  solutions.  Methylation  of  this  base  gave  a 
methylammonium  base  ( nitrate  and  chloroplatinate  described)  with 
dyeing  properties.  G.  M.  B. 


Condensation  of  Methylphenoxazine-o-quinone  with 
o-Aminophenol  and  Alkylated  o-Diamines.  F.  Kehrmann 
and  G.  Wild  (Helv.  Chim.  Acta,  1925,  8,  13 — 15). — Condensation 
of  methylphenoxazine-o-quinone  with  o-aminophenol  hydrochloride 
in  cold  acetic  acid  produces  the  methylammonium  compound  of 
triphendioxazine,  isolated  as  nitrate  (I)  ( chloroplatinate  described), 
also  obtained  in  small  quantity  by  methylation  of  triphendioxazine, 
the  methylation  occurring,  therefore,  on  the  nitrogen  atom. 

The  product  from  methylphenoxazine-o-quinone  and  o-amino- 
diphenylamine  was  found  identical  with  the  methylation  product 
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of  iV-phenyltriphenazineoxazine  (preceding  abstract),  which  estab¬ 
lishes  its  formula.  The  same  o-quinone  condensed  with  phenyl- 


(I.) 


O  N 


NMe  ON03 


(II.) 


1  :  2-naphthylenediamine  in  boiling  benzoic  acid  yielded  an  ammon¬ 
ium  salt,  isolated  as  nitrate  (II)  ( chloroplatinate  and  perchlorate 
described).  When  1  :  2-naphthylenediamine  is  substituted  for  its 
phenyl  derivative  a  substance  results  which  is  probably  the  parent 

base,  C«H4<O>C8H2<^~>C10H6.  G.  M.  B. 


Reactions  of  various  Arylthiocarbamides  with  Sulphur  and 
Aromatic  Amines.  T.  G.  Levi  (Atti  Congr.  Naz.  Chim.  Ind., 
1924,  400 — 402). — That  the  aniline  takes  part  in  the  reaction  when 
arylthiocarbamides  are  heated  with  aniline  and  sulphur  (A.,  1924, 
i,  216,  1000)  is  shown  by  the  fact  that  anilinobenzthiazole  is  not 
obtained  when  the  aniline  is  replaced  by  an  inert  solvent,  such  as 
cymene,  cumene,  or  naphthalene.  When,  however,  the  aniline  is 
replaced  by  its  homologues,  the  reaction  proceeds  differently. 
From  toluidine  and  sulphur  and  thiocarbanilide,  phenyltolyl- 
thiocarbamide,  or  ditolylthiocarbamide,  dehydrothiotoluidine  is 
obtained. 

Dehydroth io - o -toluidine  forms  a  picrate,  m.  p.  201 — 202°,  an 
acetyl  derivative,  m.  p.  121 — 122°,  and  a  chloroplatinate,  under¬ 
going  change  at  230 — 240° ;  when  fused  with  potassium  hydroxide 
it  yields  anthranilic  acid.  Dehydrothio-p-toluidine  forms  a  picrate, 
m.  p.  204 — 206°,  and  a  chloroplatinate  which  undergoes  change 
at  230 — 240°,  and  gives  w-aminobenzoic  acid  when  fused  with 
potassium  hydroxide. 

The  product  of  the  interaction  of  m-toluidine,  sulphur,  and  m-tolyl- 
phenylthiocarbamide  consists,  not  of  either  of  the  two  possible 
dehydrothio-m-toluidines,  but  of  m-toluidino-m-toluthiazole, 

C6H3Me<C^^C,NH*C6H4Me,  m.  p.  175°,  which  gives  a  picrate, 

m.  p.  234 — 235°,  an  acetyl  compound,  m.  p.  125 — 127°,  and  a 
chloroplatinate,  and  cannot  be  diazotised  (cf.  Hugershoff,  A.,  1903, 

i,  865).  Xylidino-m-xylothiazole,  CgHgMeg^^^C’NH'CgHgMeg, 

obtained  similarly  from  ra-xylidine,  has  m.  p.  159°,  and  forms  a 
picrate,  m.  p.  214°,  and  an  acetyl  compound,  m.  p.  131°. 

T.  H.  P. 


Constitution  of  Sulphur-blue.  A.  Binz  and  C.  Rath  (Ber., 
1925,  58,  [B],  309 — 313). — Reduction  of  sulphur-blue  (D.R.-P. 
167012;  cf.  Bernthsen,  Chem.-Ztg.,  1908,  32,  956)  followed  by 
vol.  cxxvm.  i.  r 
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treatment  of  the  product  with  diazomethane  gives  pentamethyl- 
leucosulphur-blue  (I),  from  which  the  constitution  (II)  is  deduced 


for  the  reoxidised,  de-alkylated  dye.  According  to  the  patent, 
the  dye  is  prepared  by  the  interaction  of  chloranil,  sodium  sulphide, 
and  dimethyl -p-phenylenediamine  thiosulphonate  without  isolation 
of  intermediate  products.  Attempts  to  follow  the  successive 
stages  of  the  reaction  were  incompletely  successful.  Unexpectedly, 
the  action  of  sodium  sulphide  on  chloranil  yields  mainly  tetrachloro- 
quinol,  m.  p.  230 — 232°,  the  identity  of  which  is  confirmed  by  its 
conversion  into  tetrachloro-p-dimethoxy- 
benzene,  m.  p.  160°.  Dimethyl-p- 
phenylenediamine  thiosulphonate  and 
tetrachloroquinol  in  faintly  alkaline  solu¬ 
tion  give  triehloromethylene-violet  (III), 
which  is  converted  by  sodium  sulphide 
into  chlorohydroxymethylene-violet  di¬ 
sulphide,  CagH-LgC^^ClgS^  from  which  the  remaining  chlorine 
atoms  could  not  be  removed  by  further  treatment  with  sodium 
sulphide.  H.  W. 


N  Cl 


S  Cl 

(in.) 


Phenanthraquinonyl-3- azide  and  its  Acid  Decomposition. 

K.  Brass  and  G.  Nickel  ( Annalen ,  1925,  441,  217 — 227). — Unlike 
the  2-  and  4-azidophenanthraquinones,  phenanthraquinonyl-3-azide 
yields  no  aminohydroxy  or  dihydroxy  derivatives  on  treatment 
with  dilute  sulphuric  acid  (cf.  A.,  1924,  i,  407).  With  sulphuric 
acid  (2  vols.  to  1  vol.  of  water),  no  substance  soluble  in  alkali  is 
produced  but  a  black  product  which  consists  mainly  of  3-amino- 
phenanthraquinone  together  with  insoluble  by-products  of  high 
molecular  weight.  A  more  dilute  acid  (1:3)  leaves  much  of  the 
azide  unattacked,  whilst  with  17%  acid  the  azide  is  not  attacked. 
Cold  concentrated  sulphuric  acid  affords  3-aminophenanthraquinone 
(yield,  70%)  and  the  insoluble  by-products.  The  different  behaviour 
of  the  3-azide  is  attributed  to  the  para-relationship  of  azide  and 
carbonyl  groups  (cf.  Bamberger,  A.,  1921,  i,  716;  1923,  i,  1141). 
A  quantitative  study  of  the  reaction  shows  that  nitrous  oxide  is 
not  produced  and  that  the  volume  of  nitrogen  formed  corresponds 
exactly  with  that  calculated  from  the  azide.  In  view  of  these 
results,  it  is  probable  that  the  remaining  nitrogen  is  hydrogenated 
at  the  expense  of  the  phenanthrene  nucleus  and  that  thereby 
the  insoluble  by-products  result  (cf.  A.,  1924,  i,  953).  3-Nitro- 
phenanthraquinone  cannot  be  obtained  by  direct  nitration  of 
phenanthraquinone,  but  is  obtained  by  the  action  of  acetylnitric 
acid  on  9  :  10-diaminophenanthrene  (cf.  Schmidt  and  Soil,  A., 
1908,  i,  995).  Reduction  with  alkaline  sodium  hyposulphite  yields 
3-aminophenanthraquinone,  m.  p.  256°  (oxime,  m.  p.  247°),  from 
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which  phenanthraquinonyl-3-diazonium  perbromide,  red  flocks,  is 
obtained  by  the  action  of  bromine  in  potassium  bromide  solution 
on  the  diazonium  sulphate  at  5°.  The  perbromide  is  converted 
by  10%  ammonia  solution  into  3-azidophenanthraquinone,  brown 
needles,  m.  p.  186°  (then  exploding).  o-Phenylenediamine  and 
3-azidophenanthraquinone  yield  3 -azidophenanthraphenazine,  yellow 
needles,  m.  p.  183°.  ft.  B. 

Preparation  of  Aromatic  Carbonyl  Compounds  containing 
Tervalent  Arsenic.  O.  Margulies  (Brit.  Pat.  199091 ;  F.  Pat. 
553300 ;  Swiss  Pat.  103553  and  additions,  104479  and  104947 ; 
from  Chem.  Zentr.,  1924,  ii,  1272 — 1273). — Aromatic  or  aliphatic- 
aromatic  arsinic  acids  containing  one  or  more  non-cyclic  carbonyl 
groups  (aldehydo  and  keto),  are  treated  with  reducing  agents 
such  as  sodium  hyposulphite,  phosphorus  trichloride,  phosphorous 
acid,  sulphurous-hydriodic  acid,  sodium  sulphite,  etc.,  which  reduce 
the  acids  to  arsenious  oxides  or  arseno  compounds  without  attack¬ 
ing  the  carbonyl  group ;  the  products  have  valuable  therapeutic 
properties  and  afford  derivatives  with  strong  trypanocidal  and 
spirillocidal  properties.  Thus,  an  alkahne  solution  of  benzaldehyde- 
p-  arsinic  acid  on  treatment  at  60°  with  sodium  hyposulphite  and 
magnesium  chloride  affords  4  :  4' -dialdehydoarsenobenzene,  decomp, 
above  260°. 

3-Nitro-2-hydroxybutyrophenone-5-arsinic  acid  in  a  similar  way 
yields  3:3'-  dinitro  -4:4'-  dihydroxy  -5:5-  dibutyrylarsenobenzene, 
which  darkens,  without  melting,  above  100° ;  acetophenone-p- 
arsinic  acid  yields  acetophenone -p-arsenious  oxide,  m.  p.  260 — 265°. 
Further  reduction  yields  arsenoacetophenone,  a  yellow  powder. 
Hydroxyacetophenonearsinic  acid  on  reduction  with  hyposulphite 
and  magnesium  chloride  affords  dihydroxydiacetylarsenobenzene  as 
a  yellow  powder. 

3-Nitro-4-hydroxy-5-aeetylphenylarsinic  acid  is  reduced  by  cold 
hydriodic  acid  and  sulphur  dioxide  to  3-nitroA-hydroxy-5-acetyl- 
phenylarsenious  oxide,  m.  p.  230 — 235°  (decomp.).  F.  A.  M. 

Preparation  of  Derivatives  of  Organic  Arseno  Compounds. 

O.  Margulies  (Brit.  Pat.  199092;  F.  Pat.  553301;  Swiss  Pat. 
103775  and  additions,  104480 — 4;  from  Chem.  Zentr.,  1924,  ii, 
1273 — 1274). — Aliphatic-aromatic  arsenic  compounds  containing 
non-cyclic  carbonyl  groups  are  treated  with  substances  containing 
the  hydrazino  group.  Suitable  aliphatic-aromatic  substances  are, 
e.g.,  benzaldehyde-p-arsinic  acid,  acetophenone-p-arsinic  acid, 
phenyl  propenyl  ketone-p-arsinic  acid,  As03H2*C6H4,C0*CH^CHMe, 
and  the  p-arsinic  acids  derived  from  methyl  benzyl  ketone,  benzyl- 
ideneacetone,  and  methyl  benzyl  diketone ;  suitable  hydrazine 
derivatives  are  :  methyl(  ?  phenyl)hydrazine,  phenylmethylhydr- 
azine,  carbohydrazide,  and  diaminoguanidine, 
NH2-NH-C(NH)-NH-NH2. 

The  products  have  powerful  trypano-  and  spirillo-cidal  properties. 
The  following  substances  are  described  :  4t-hydroxy-3-propionyl- 
phenylarsinic  acid  p-nitrophenylhydrazone,  yellow  needles,  m.  p. 
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about  235°  (decomp.).  Semicarbazone  of  o-nitroA-hydroxy-3-acetyl- 
phenylhrsinic  acid,  darkens  above  240°.  Semicarbazone  of  benzyl- 
ideneacetone-p-arsinic  acid,  yellow  needles,  decomp,  above  330°. 
Diethylhydrazone  of  benzaldehyde-p -arsinic  acid,  m.  p.  140°  (deeomp.). 
Phenylmethylhydrazone  of  benzaldehyde-p-arsinic  acid,  yellow  needles, 
m.  p.  295°  (decomp.).  Semicarbazone  of  3  :  3' -dihydroxy A  :  4t'-di- 
acetylarsenobenzene,  yellow,  amorphous  powder.  The  following 
derivatives  of  acetophenone -p -arsinic  acid  are  described  :  hydrazone, 
colourless  crystals  darkening  above  340°;  phenylhydrazone,  yellow 
leaflets,  m.  p.  about  225°  (decomp.) ;  aminobiuret  condensation  pro¬ 
duct,  As03H2-C6H4-CMe:N-NH-C0*NH-C0-NH2,  brownish -yellow 
leaflets,  m.  p.  above  360° ;  aminognanidine  derivative, 
As03H2-C6H4-CMe:N-NH-C(:NH)-NH2, 
m.  p.  300°  (decomp.) ;  carbohydrazide  derivative,  m.  p.  above  360°, 
malonylhy  dr  azide,  m.  p.  above  360°;  oxalylhydrazide,  m.  p.  above 
360°;  semicarbazone.  The  following  are  mentioned  :  Semicarbazone 
of  acetophenone-p -arsenious  oxide ;  semicarbazone  of  4  :  4 ' -diacetyl  - 
arsenobenzene ;  semicarbazone  of  3 -hydroxy  A-acetylphenylarsinic  acid ; 
semicarbazone  of  3 -hydroxy  A-acetylphenylarsenious  oxide. 

F.  A.  M. 

Preparation  of  Arsenious  Oxides  and  Arseno  Compounds 
of  the  Aromatic  Series.  O.  Margulies  (Brit.  Pat.  199093; 
F.  Pat.  553302;  Swiss  Pat.  103980  and  additions,  104720,  104721, 
104946,  105164;  from  Chem.  Zentr.,  1924,  ii,  1274). — Condensation 
products  of  arsinic  acids,  containing  non-cyclic  CO  groups,  with 
hydrazine  or  its  derivatives,  are  reduced  to  the  corresponding 
arsenious  oxides  or  arsenobenzene  derivatives,  or  the  corresponding 
condensation  products  of  arsenious  oxides  are  reduced  to  the  arsinic 
acids ;  suitable  reducing  agents  are  sodium  hyposulphite,  phosphorus 
trichloride,  phosphorous  acid,  sulphur  dioxide-hydriodic  acid,  or 
sodium  hydrogen  sulphite.  The  following  examples  are  given  : 
benzaldehyde-p-arsinic  acid  semicarbazone  is  reduced  by  alkaline 
sodium  hyposulphite  in  presence  of  magnesium  chloride,  to  the 
yellow  4  : 4' -dialdehydoarsenobenzene  semicarbazone.  The  semi¬ 
carbazone  of  acetophenone-p-arsinic  acid  is  reduced  in  ethyl  acetate 
solution  by  means  of  phosphorus  trichloride,  or  in  aqueous  solution 
by  sodium  hydrogen  sulphite,  to  the  semicarbazone  of  p -acetylphenyl- 
arsenious  oxide.  The  malonylhydrazone  of  acetophenone-p- arsinic 
acid,  As03H2-C6H4-CMe:N-NH-C0-CH2-C0-NH-NH2,  is  reduced 
by  alkaline  sodium  hyposulphite  to  the  yellow  malonylhydrazone 
of  4  :  4' -diacetylarsenobenzene,  decomp,  above  330°.  The  semicarb¬ 
azone  of  2-hydroxy-4-acetylphenylarsenious  oxide  is  reduced  by 
stannous  chloride  and  hydrochloric  acid  to  the  semicarbazone  of 
2  :  2' -dihydroxy -4  :  4' -diacetylarsenobenzene,  decomp,  about  220°. 
The  phenylhydrazone  of  5-nilroA-hydroxy-3-acetylphenylarsinic  acid 
(decomp.  225°)  on  reduction  with  sulphur  dioxide  and  hydriodic 
acid  affords  the  phenylhydrazone  of  5-nitroA-hydroxy-3-acetylphenyl- 
arsenious  oxide,  a  yellowish-brown  powder,  decomp.  260 — 270°. 
Reduction  of  a  mixture  of  equivalent  amounts  of  acetophenone- 
p-arsinic  acid  and  m-hydroxyacetophenone-p-arsinic  acid  with 
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alkaline  sodium  hyposulphite  or  other  reducing  agents,  affords 
the  arsenobenzene  derivative, 

NH2-CO-NH-N:CMe-C6H4-As:As*C6H3(OH)-CMe:N*NH-CO-NH2, 
a  yellow  powder.  F.  A.  M. 

Complex  Compounds  of  Boron  and  the  Asymmetry  of 
Borosalicylic  Acid.  J.  Boeseken  ( Ber .,  1925,  58,  [2?],  268 — 
270). — A  reply  to  Rosenheim  and  Vermehren  (A.,  1924,  i,  1194) 
and  Rosenheim  (this  vol.,  i,  31).  H.  W. 

Fluorides  of  Organometallic  Compounds.  III.  Thallium 
Alkyl  and  Aryl  Fluorides.  E.  Krause  and  A.  von  Grosse. — 
(See  i,  378.) 

Preparation  of  a  Crystalline,  Organic  Lead  Compound 
with  Four  Different  Groups.  E.  Krause  and  0.  Schlottig 
{Ber.,  1925,  58,  [25],  427 — 432). — Although  lead  tetra-alkyls  with 
four  different  alkyl  groups  have  been  described  previously  (Gruttner 
and  Krause,  A.,  1917,  i,  256),  their  attempted  resolution  into 
optically  active  forms  has  been  rendered  impossible  by  their  low 
melting  point  and  lack  of  ability  to  crystallise.  The  latter  pro¬ 
perties  can  be  sufficiently  improved  by  the  introduction  of  phenyl 
and  cyclohexyl  groups.  Among  aromatic  radicals,  the  heaviest 
groups  are  least  firmly  attached  to  the  lead  atom ;  in  general,  the 
order  of  (decreasing)  firmness  of  attachment  of  groups  is  :  cyclo- 
hexyl,  alkyl,  aryl. 

The  preparation  of  lead  tetraphenyl  and  lead  triphenyl  bromide, 
which  depends  very  greatly  on  experimental  conditions,  is  described 
in  detail.  Lead  triphenyl  chloride  is  readily  obtained  on  a  small 
scale  by  heating  an  intimate  mixture  of  lead  tetraphenyl  and 
ammonium  chloride  for  12  hours  at  170 — 180°.  Lead  triphenyl 
methyl,  m.  p.  60°,  prepared  by  the  action  of  an  excess  of  magnesium 
methyl  bromide  or  chloride  on  lead  triphenyl  bromide,  yields  the 
compound,  2PhAg,AgN03,  when  treated  with  alcoholic  silver 
nitrate.  Lead  triphenyl  p-phenoxy phenyl,  PbPh3*C6H4*OPh,  m.  p. 
127°,  and  lead  diphenyl  di-p-xylyl,  m.  p.  94°,  are  described.  Lead 
triphenyl  bromide  is  produced  by  the  action  of  bromine  on  lead 
triphenyl  p-tolyl,  lead  triphenyl  p-xylyl,  lead  triphenyl  p-phenoxy- 
phenyl,  or  lead  triphenyl  a-naphthyl.  Lead  diphenyl  di-p-xylyl 
gives  lead  diphenyl  p-xylyl  bromide,  m.  p.  90°,  which  is  converted 
by  magnesium  phenyl  bromide  into  lead  triphenyl  p-xylyl.  Lead 
diphenyl  cyclo hexyl  bromide,  m.  p.  135°,  prepared  from  lead  triphenyl 
cyclohexyl,  is  reconverted  by  magnesium  phenyl  bromide  into  lead 
triphenyl  cyclohexyl,  m.  p.  119 — 120°.  Lead  diphenyl  methyl 
bromide,  m.  p.  118°,  decomp.  124°,  and  lead  diphenyl  ethyl  bromide, 
m.  p.  119°,  decomp.  130 — 135°,  are  described.  Lead  diphenyl 
cyclo  hexyl  methyl,  prepared  from  lead  diphenyl  cpcZohexyl  bromide 
and  magnesium  methyl  bromide,  is  a  colourless  oil  which  is  con¬ 
verted  by  bromine  into  lead  phenyl  cyclohexyl  methyl  bromide, 
m.  p.  93 — 94°  (decomp.).  H.  W. 

Melanotic  Pigments.  H.  Heineein  ( Biochem .  Z.,  1924,  154, 
24 — 34). — A  new  method  is  outlined  for  freeing  melanin  from 
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protein  impurities.  Horse  melanin  and  human  sarcoma  melanin 
thus  purified  and  analysed  gave  fairly  consistent  results  :  C  55-9 — 
56-3%,  H  5-2— 5-7%  N  8-5— 9-4%, _  0  27-3— 28-1%.  These  figures 
together  with  the  analyses  of  artificially  prepared  melanins  support 
the  assumption  that  tyrosine  is  the  parent  substance.  Oxidation 
of  tyrosine  by  persulphate  causes  loss  of  nitrogen.  The  author  is 
unable  to  confirm  the  statement  that  both  prepigments  and  formed 
melanin  reduce  ammoniacal  silver  nitrate.  Purified  melanin  differs 
from  tissue  melanin  in  not  being  decolorised  by  chlorine  dioxide. 

P.  W.  C. 

Constitution  of  Proteins.  P.  0.  Herzog  (Z.  physiol.  Ghem., 
1924,  141,  158 — 160).— Polemical  against  Abderhalden.  The  view 
that  proteins  may  contain  amino-acid  anhydrides  associated  by 
means  of  subsidiary  valencies  (Abderhalden  and  Schwab,  A.,  1924, 
i,  1361)  has  previously  been  advanced  by  others  ( e.g .,  Herzog  and 
Kobel,  A.,  1924,  i,  1007).  E.  S. 

Proteins.  IV.  Hydrolytic  Fission  of  2 : 5-Diketopiper- 
azines  and  Dipeptides.  M.  Ludtke  ( Z .  physiol.  Chem.,  1924, 
141,  100 — 104). — In  the  hydrolysis  of  diketopiperazines  by  acids 
or  alkalis,  the  first  stage  (formation  of  dipeptide)  proceeds  to  com¬ 
pletion,  but  the  fission  of  the  dipeptide  appears  to  reach  an  equili¬ 
brium,  the  position  of  which  depends  on  the  temperature. 

E.  S. 

Combination  of  Proteins,  Amino-acids,  etc.  with  Acids 
and  Alkalis  and  their  Combining-  Weights  as  determined  by 
Physico-chemical  Measurements.  L.  J.  Harris  ( Proc .  Roy. 
Soc.,  1925,  B,  97,  364—386). — The  dissociation  constants  of 
methylene  derivatives  of  amino-acids  are  shown  to  be  of  the  order 
of  103  times  greater  than  those  of  the  corresponding  amino-acids ; 
“  ^-combination  curves  ”  are  obtained  by  plotting  the  pR  values 
of  a  protein  solution  against  the  alkali  (or  acid)  added,  after  cor¬ 
recting  the  latter  for  the  “  hydrogen-ion  error.”  This  correction 
is  made  by  subtracting  from  the  amount  of  alkali  (or  acid)  added, 
the  amount  of  alkali  (or  acid)  which  would  have  to  be  added  to  a 
hypothetical  blank  consisting  of  water  only  in  order  to  produce 
the  same  total  volume  of  liquid  having  the  same  pa  as  the  amino- 
acid  and  alkali  (or  acid)  mixture.  Such  curves  may  be  used  for 
determining  the  nature  of  denaturation  and  hydrolytic  changes. 
The  amount  of  acid  or  alkali  (corrected  for  control)  required  by  a 
protein  solution  over  a  given  range  of  pK  is  proportional  to  the 
amount  of  protein  present. 

The  equivalent  combining  weights  of  protein  can  be  found  by 
adding  successive  amounts  of  acid  or  alkali  to  the  protein  and 
observing  a  physical  constant  of  the  resulting  solution.  When  the 
values  of  the  latter  are  plotted  against  the  acid  or  alkali  added 
the  curve  shows  a  sharp  break  at  the  point  denoting  the  addition 
of  a  constant  equivalent  of  acid  or  alkali. 

It  is  considered  that  the  free  protein  molecule  of  gelatin  does  not 
consist  of  a  practically  non-ionised  molecule,  but  rather  of  a  mixture 
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of  basic  or  acidic  ions,  or  probably  as  an  ammonium  salt,  or  a 
“  zwitterion.”  0.  0. 

Relation  of  Chemical  Structure  to  Rate  of  Hydrolysis  of 
Peptides.  II.  Hydrolysis  with  Erepsin.  P.  A.  Levene  and 
H.  S.  Simms. — (See  i,  473.) 
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Method  of  Transport  of  Oxidised  Carbon  from  the  Tissues 
to  the  Blood.  B.  J.  Collingwood  ( Proc .  Physiol.  Soc. ;  J.  Physiol., 
1924,  59,  xxii). — The  exchange  between  tissue  fluids  and  blood 
appears  to  be  largely  one  of  ions  (HC03'  and  C03")  and  only  to  a  small 
extent  of  dissolved  carbon  dioxide.  Chemical  Abstracts. 

Oxygen  and  Carbon  Dioxide  Contents  of  Arterial  and 
Venous  Blood  in  Dogs.  H.  J.  Stewart  (J.  Biol.  Chem.,  1925, 
62,  641 — 647). — By  the  use  of  a  special  cannula  introduced  through 
the  right  external  jugular  vein,  mixed  venous  blood  can  be  obtained 
directly  from  the  right  ventricle.  The  percentage  oxygen  saturation 
of  the  arterial  blood  of  a  normal  resting  dog  is  92 — 95%  and  for 
any  one  dog  is  constant  over  long  periods ;  that  of  the  mixed 
venous  blood  under  similar  conditions  is  72 — 80%.  C.  R.  H. 

Detection  of  Gaseous  Poisons  in  Blood.  E.  Kohn-Abrest 
( Compt .  rend.,  1924,  179,  903 — 906). — A  form  of  apparatus  for 
extracting  and  collecting  all  the  volatile  substances  from  a  sample 
of  blood  is  described.  The  whole  is  evacuated  before  use  and  the 
blood  (50  c.c.,  if  possible)  poured  into  a  500  c.c.  flask  from  a  stoppered 
dropping  funnel.  The  flask  is  kept  at  80 — 85°  and  the  volatile 
portions  and  dissolved  gases  are  passed  into  a  U-tube  fitted  with  a 
central  bulb.  The  water  collects  in  the  latter  whilst  such  substances 
as  hydrogen  sulphide  and  hydrogen  cyanide  pass  on  and  are  trapped 
in  a  bubbler  containing  A/20 -silver  nitrate.  The  gaseous  products 
are  finally  collected  over  mercury.  Alcohol,  if  present,  condenses 
with  the  water;  if  condensation  is  incomplete,  the  remainder  is 
found  in  the  silver  nitrate.  Any  precipitate  in  the  latter  is  separated 
by  centrifuging  and  is  examined  for  silver  sulphide  and  cyanide ; 
the  excess  of  silver  nitrate  is  determined  voluinetrically  in  a  portion 
of  the  liquid.  The  gas  is  examined  by  the  usual  methods.  Experi¬ 
ments  carried  out  in  this  manner  show  that  blood  in  contact  with 
coal  gas  absorbs  the  cyanogen  and  hydrogen  cyanide  in  proportions 
which  may  exceed  1  part  in  5000  parts  by  volume.  H.  J.  E. 

Adsorption  of  Protein  Degradation  Products  by  the  Formed 
Elements  of  the  Blood  in  Vivo  and  in  Vitro.  IV.  Adsorption 
of  certain  Amino-acids  by  the  Red  Blood-corpuscles.  B. 
Sbarsky  and  A.  Muchamedoff  ( Biochem .  Z.,  1925,  155,  495 — 
498). — Red  blood -corpuscles  adsorb  from  10  to  40%  of  added  glycine 
and  alanine,  whilst  leucine  and  tyrosine  are  not  adsorbed.  J.  P. 
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Sinking  of  Red  Blood-corpuscles  in  Flowing  Blood.  L. 

Berczeller  and  H.  Wastl  ( Biochem .  Z.,  1924,  153,  100 — 110). — 
The  rate  of  sedimentation  of  red  blood-corpuscles  is  more  rapid  in  a 
stream  of  blood  than  in  stationary  blood.  J.  P. 

Viscosity  of  Suspensions  of  Blood-corpuscles.  I.  L. 

Berczeller  and  H.  Wastl  ( Biochem .  Z.,  1924,  153,  111 — 119). — 
The  viscosity  of  suspensions  of  blood-corpuscles  does  not  increase 
with  increasing  concentration  as  rapidly  as  does  the  viscosity  of 
yeast-cell  suspensions  under  like  conditions.  J.  P. 

Blood  Clotting.  XII.  B.  Stuber.  Detection  of  so-called 
Thrombin  in  Circulating  Blood.  P.  Kuhn  ( Biochem .  Z.,  1925, 
155,  477 — 484). — Thrombin  is  present  as  such  in  circulating  blood, 
a  result  which  supports  the  author’s  view  of  the  colloidal  nature  of 
blood  clotting  (cf.  A.,  1923,  i,  1151 ;  this  vol.,  i,  94).  J.  P. 

Clotting  of  Blood  and  Settling  of  Blood-corpuscles  as  a 
Problem  of  the  Physical  Chemistry  of  Fibrinogen.  Does  the 
Stability  of  Plasma  Proteins  Depend  on  their  Isoelectric 
Points?  E.  Wohlisch  (Z.  ges.  exp.  Med.,  1924,  40,  137 — 166; 
from  Chem.  Zentr.,  1924,  ii,  687;  cf.  A.,  1924,  i,  1013).— The 
stability  of  plasma  proteins  is  unconnected  with  their  isoelectric 
points.  Fibrinogen  has  not  the  properties  of  an  alkali  hydrosol, 
since  its  isoelectric  point  is  pa  4-85.  Thrombin  coagulation  is  thus 
an  irreversible  process.  The  isoelectric  point  of  fibrin  lies  farther 
from  neutrality  than  that  of  fibrinogen.  Fibrinogen  is  normal  in  its 
stability  relationships  with  salts.  Supplementary  to  Hober’s 
theory  of  the  settling  of  blood-corpuscles,  it  is  suggested  that  the 
fibrinogen  adsorbed  on  the  surface  of  the  corpuscles  undergoes  a 
transformation  resulting  in  a  change  in  its  isoelectric  point. 

G.  W.  R. 

Theory  of  the  Action  of  Thrombin.  E.  Wohlisch  ( Biochem . 
Z.,  1924,  145,  279 — 285 ;  from  Chem.  Zentr.,  1924,  ii,  687 ;  cf . 
preceding  abstract). — The  author  disagrees  with  the  theories  of 
Stuber  and  Sano  (A.,  1923,  i,  410 — 411).  Schmidt’s  thrombin  is 
unable  to  effect  the  clotting  of  a  solution  of  fibrinogen  when  separated 
from  it  by  a  membrane  impermeable  to  thrombin.  G.  W.  It. 

Determination  of  Surface  Tension  [of  Blood-serum]  by  the 
Ring  Method  (Torsion  Balance).  P.  L.  du  Nouy. — (See  ii,  279.) 

Determination  of  Lipoids  in  the  Blood-serum  of  Nervous 
Cases.  S.  MinOvtci  and  (Miss)  M.  Iliesco  {Bui.  Soc.  Chim. 
Romania,  1924,  6,  67 — 71). — Normal  serum  obtained  in  the  morning 
contained  between  1*30  and  1-57  g.  of  total  cholesterol  and  between 
4  and  5-90  g.  of  fatty  acids  per  litre.  In  the  sera  of  patients  suffering 
from  various  nervous  complaints,  the  cholesterol  never  amounted  to 
1  g.  per  litre,  but  the  proportion  of  fatty  acids  was  approximately 
normal.  T.  H.  P. 

Cholesterol  in  Normal  Infants.  Banu,  Negresco,  and 
Heresco  ( Compt .  rend.  Soc.  Biol.,  1924,  91,  730 — 732 ;  from 
Chem.  Zentr.,  1924,  ii,  2177). — In  the  first  three  months  of  life  the 
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cholesterol  content  of  the  blood  of  normal  infants  is  approximately 
0-05%,  somewhat  higher  in  breast-fed  children  and  somewhat  lower 
in  those  which  are  bottle-fed.  The  cholesterol  content  at  2  weeks  is 
0-007%,  and  at  8 — 10  months  0-055%.  G.  W.  R. 

Gravimetric  Micro-determination  of  Cholesterol.  T. 

Tominaga  {Biochem.  Z.,  1925,  155,  119 — 122). — A  modification  of 
the  digitonin  method  of  cholesterol  determination  (A.,  1923,  ii,  344) 
so  as  to  make  it  applicable  to  the  determination  of  cholesterol  in 
small  amounts  of  blood.  The  error  of  the  original  method  (±3%) 
is  reduced  in  the  two  experiments  reported  to  -fO-8%  and  — 0-6%. 

P.  W.  C. 

Determination  of  Lecithin  in  Blood.  A.  Grigatjt  (J.  Pharm. 
Chim.,  1925,  [viii],  1,  97 — 104). — The  residue  after  evaporating  to 
dryness  the  alcohol-ether  extract  of  1  c.c.  of  serum,  is  extracted  with 
anhydrous  ether.  The  phosphorus  of  this  extract  is  converted 
into  orthophosphoric  acid  and  the  solution,  after  neutralisation  and 
making  up  to  known  volume,  is  treated  with  standard  solutions  of 
ammonium  molybdate  in  sulphuric  acid,  and  stannous  chloride ; 
the  resulting  coloration  is  compared  with  that  given  by  a  standard 
phosphate  solution  treated  in  a  similar  manner,  in  a  Duboscq 
colorimeter.  By  this  method  human  serum  is  found  to  contain 
0-17%  and  red  corpuscles  0-25%  of  lecithin.  H.  J.  C. 

Sugar  Content  of  Blood-corpuscles.  F.  Hogler  and  K. 
Ueberrack  {Biochem.  Z.,  1925,  155,  123 — 124). — Additional 
figures  are  brought  in  support  of  the  authors’  contention  that  the 
plasma  contains  a  higher  percentage  of  sugar  than  the  corpuscles 
(A.,  1924,  i,  1124),  and  the  results,  therefore,  of  Richter- Quittner 
(A.,  1925,  i,  95)  are  discredited.  P.  W.  C. 

Micro-determination  of  Blood-sugar.  C.  J.  Diaz  and  B.  S. 
Cuenca  ( Biochem .  Z.,  1924,  153,  97 — 99). — Preference  is  expressed 
for  the  original  method  of  Hagedom  and  Jensen  (A.,  1923,  ii,  265, 
440)  as  against  the  modifications  of  Dresel  and  Rothman  (A.,  1924, 
ii,  632).  J.  P. 

Determination  of  Dextrose,  Non-protein  Nitrogen,  Uric 
Acid  and  Total  Phosphorus  in  Normal  Human  Blood  in 
Tropical  Regions,  and  in  the  Blood  of  Birds  suffering  from 
Avitaminosis.  P.  J.  T.  van  Berkhout  {Reprint  Kept.  Dutch - 
hid.  Med.  Civ.  Ser.,  1924,  4,  326 — 343). — The  blood  of  a  healthy 
man  in  tropical  regions  does  not  differ  from  that  of  a  subject  in 
temperate  regions  in  respect  of  dextrose,  non-protein  nitrogen,  and 
uric  acid,  but  is  slightly  higher  in  total  phosphorus.  The  blood  of 
cocks  suffering  from  avitaminosis  does  not  vary  appreciably  from 
that  of  normal  birds.  Pigeons  in  this  condition,  however,  developed 
pronounced  hyperglycsemia,  and  various  deviations  in  the  blood 
analyses  were  noted.  0.0. 

Determination  of  Dextrose  in  Presence  of  Sucrose  in 
Organic  Liquids.  M.  Bufano  {Arch.  Farm.  sper.  Sci.  aff.,  1924, 
38,  231 — 242). — The  author  has  investigated  various  methods  which 


i.  454 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


have  been  proposed  for  determining  dextrose  in  presence  of  sucrose 
in  organic  liquids  such  as  blood.  The  results  obtained  show  that 
in  no  case  is  the  preliminary  purification  of  the  liquid  for  the  removal 
of  proteins  without  effect  on  the  sucrose,  which  undergoes  hydrolysis 
to  some  extent  and,  in  view  of  the  small  proportions  of  sugars 
present,  introduces  considerable  error.  T.  H.  P. 

Phosphoric  Esterase  of  Blood  at  Various  Hydrogen-ion 
Concentrations.  M.  Martland  ( Biochem .  J.,  1925,  19,  117 — - 
121). — Hydrolysis  of  the  phosphoric  ester  of  blood  was  observed 
when  the  pa  fell  below  7-3.  At  a  pK  above  7-35,  synthesis  takes 
place.  S.  S.  Z. 

Glycolysis  and  Changes  of  the  Inorganic  Phosphorus  in 
Blood  in  Vitro.  H.  Bierry  and  L.  Moquet  (Compt.  rend.  Soc. 
Biol.,  1924,  91,  250 — 252;  from  Chem.  Zentr.,  1924,  ii,  1358). — In 
defibrinated  blood,  formation  of  lactic  acid  and  inorganic  phosphates 
proceeds  parallel  -with  the  disappearance  of  free  sugar.  The 
dextrose  in  the  corpuscles  is  probably  converted  first  into  a  hexose 
phosphate  and  then  into  lactic  acid.  This  process  may  take  place 
under  the  influence  of  insulin.  R.  B. 

Ammonia  in  Blood.  J.  K.  Parnas  and  J.  Heller  (Compt. 
rend.  Soc.  Biol.,  1924,  91,  706 — 707 ;  from  Chem.  Zentr.,  1924,  ii, 
2176). — Ammonia  determinations  by  means  of  the  apparatus  of 
Parnas  and  Wagner  (A.,  1922,  ii,  312)  showed  the  following  amounts 
(mg.)  of  ammonia  in  100  g.  of  rabbit  blood  :  well  nourished  adult 
males,  0-025 — 0-05 ;  the  same  starved,  0-1—0-15 ;  2  months’  old  males, 
0-08 — 0-15;  pregnant  females,  >0-2;  the  same  starved,  up  to  0-4. 
The  whole  of  the  ammonia  may  not  be  pre-formed  since  the  content 
rises  on  keeping  for  a  few  hours  up  to  1-5 — 2-0  mg.  per  100  c.c. 
This  formation  of  ammonia  is  located  principally  in  the  red  corpuscles, 
and  takes  place  in  an  atmosphere  of  either  oxygen  or  nitrogen.  The 
temperature  coefficient  between  0°  and  20°  is  1-4,  and  between  20° 
and  40°,  1-8.  G.  W.  R. 

Ammonia  and  Ammonia  Production  in  Blood.  II.  J.  K. 

Parnas  ( Biochem .  Z.,  1925, 155,  247 — 255). — The  method  described 
previously  (Parnas  and  Heller,  this  vol.,  i,  323)  and  used  for  the 
determination  of  the  ammonia  content  of  rabbit’s  blood  has  been 
extended  to  other  animals.  Not  only  does  the  ammonia  content 
of  freshly-shed  blood  vary  considerably  from  one  species  to  another, 
but  also  the  ammonia  produced  in  the  blood  on  keeping,  the  latter 
being  fifteen  times  as  much  in  the  blood  of  the  duck  as  in  that  of  the 
horse.  Gravimetric  urea  determinations  (xanthhydrol  precipitation) 
show  that  this  ammonia  is  not  produced  at  the  expense  of  the  blood 
urea.  Urea  is  not  present  in  hen’s  blood.  H.  D.  K. 

Bromine  Content  of  Blood.  Detection  of  Minute  Quantities 
of  Bromine.  H.  Bernhardt  and  H.  Ucko  (Biochem.  Z.,  1925, 
155,  174 — 186). — Guareschi’s  qualitative  test  for  bromine  (A., 
1912,  ii,  989)  is  modified  and  used  for  detection  and  determination 
of  bromine  in  blood.  The  determination  cannot  be  reduced  to 
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volumetric  or  colorimetric  methods,  but  is  carried  out  by  ascertain¬ 
ing  the  amount  of  blood  which,  after  ashing  with  potash  and  liberat¬ 
ing  the  bromine  under  standard  conditions,  would  just  give  a  violet 
coloration  with  the  reagent.  This  amount  of  blood  contains  0-05 
mg.  of  bromine.  By  this  and  by  the  older  indirect  methods  the 
bromine  content  of  blood  is  shown  to  be  1 — 1*5  mg.%. 

P.  W.  C. 

Determination  of  Chlorides  in  Blood.  C.  Bengueree  (Ann. 
G'him.  Analyt.,  1925,  [ii],  7,  39 — 40). — Excess  of  0-UV-silver  nitrate 
solution  is  added  to  the  diluted  and  deproteinised  blood  (prepared 
with  20%  trichloroacetic  acid)  and  the  excess  titrated  with  0-1A- 
thiocyanate  solution.  D.  G.  H. 

Determination  of  Cyanates  in  Blood.  E.  G.  Montgomery 
(Biochem  J .,  1925,  19,  71 — 74). — The  blood  plasma  of  the  cat 
contains  1-04  mg.%  cyanic  acid  and  that  of  the  rabbit  0-78  mg.% 
some  hours  after  a  protein  meal.  It  is  suggested  that  cyanic  acid 
may  be  a  precursor  of  urea.  The  cyanate  of  the  blood  was  con¬ 
verted  by  incubation  with  an  ammonium  salt  solution  into  urea, 
and  the  latter  determined  by  the  xanthhydrol  method.  S.  S.  Z. 

Mineral  Composition  of  the  Blood  of  Dogs  (under  Narcosis). 

A.  Blanchetiere  and  H.  Cardot  ( Compt .  rend.  Soc.  Biol.,  1924, 
90,  1017 — 1019;  from  Chem.  Zentr.,  1924,  ii,  485 — 486). — The 
following  data,  differing  in  some  respects  from  those  previously 
available,  are  given  for  the  content  of  sodium,  potassium,  and 
calcium,  respectively,  expressed  in  mg.  per  100  c.c.  in  the  blood  of 
dogs  under  different  conditions.  Individual  1,  after  administration 
of  chloralose  :  jugular  vein,  305-7 — 16-0 — 15*1 ;  carotid,  after  5 
mins.,  296-3 — 14-1 — 12-3  ;  left  heart,  after  5  mins.,  261-9 — 14-3 — 42-3. 
Individual  2,  without  narcosis  :  left  heart,  258-7 — -17-9 — 12-4 ; 
after  15  mins.,  223-2 — 19-4 — 12-1 ;  the  same  dog  without  narcosis  : 
left  heart,  263*1 — 17-7 — 22-8;  after  15  mins.,  271-8—15-6 — 22-1; 
after  a  further  15  mins.,  220-5 — 14-9 — 12-0.  G.  W.  R. 

Methaemoglobin.  J.  B.  Conant  and  L.  F.  Fieser  (J.  Biol. 
Chem.,  1925,  62,  595 — 622). — Comparison  of  the  results  of  electro¬ 
metric  titration  of  methaemoglobin  with  sodium  hyposulphite  with 
determinations  of  total  haemoglobin  and  reduced  haemoglobin  shows 
that  0-5  mol.  of  sodium  hyposulphite  is  required  for  the  reduction 
of  1  mol.  of  methaemoglobin.  Results  are  given  of  the  determination 
of  the  oxidation-reduction  potentials  of  mixtures  of  haemoglobin  and 
methaemoglobin  at  varying  pu.  The  reaction  between  potassium 
ferricyanide  and  haemoglobin  was  found  to  be  reversible,  the  final 
equilibrium  being  determined  by  the  tension  of  oxygen  and  the 
Pn ;  at  a  low  tension  of  oxygen  or  in  alkaline  solution,  the  conversion 
of  haemoglobin  into  methaemoglobin  is  almost  complete,  whereas  in  a 
neutral  solution  saturated  with  oxygen  about  20%  of  the  haemo¬ 
globin  is  unchanged.  The  bearing  of  these  results  on  the  constitu¬ 
tional  relationship  of  haemoglobin  and  methaemoglobin  is  discussed. 

C.  R.  H. 
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Determination  of  Methsemoglobin  in  the  Presence  of  its 
Cleavage  Products.  J.  B.  Conant  and  L.  F.  Fieser  ( J .  Biol. 
Chem.,  1925,  62,  623 — 631). — The  methaemoglobin  is  reduced  to 
haemoglobin  by  the  sodium  salt  of  anthrahydroquinone-^-sulphonic 
acid  and  the  increase  in  oxygen  capacity  of  the  solution  is  determined. 

C.  R.  H. 

Carbon  Monoxide  Dissociation  Curve  of  Haemochromogen. 

M.  L.  Anson  and  A.  E.  Mirsky  ( Proc .  Physiol.  Soc. ;  J.  Physiol., 
1924,  59,  xiii). — The  curve  can  be  expressed  by  the  mass  laAv 
equation  iC=[Hb][CO]/[HbCO].  The  value  of  K  at  body  temper¬ 
ature  in  very  alkaline  solution  is  0-00405  ±  0-0004  when  the  tension 
is  measured  in  %  atm.  Chemical  Abstracts. 

Molecular  Weight  of  Cholesterol.  J.  R.  Partington  and 
S.  K.  Tweedy  — (See  ii,  273.) 

Cholesterol  in  the  Cerebro-spinal  Fluid.  F.  Lasch  (Bio- 
chem.  Z.,  1924,  153,  150 — 155). — In  40  normal  and  pathological 
cases  (including  syphilis  and  icterus)  examined  no  cholesterol  was 
detected  in  the  cerebro-spinal  fluid  with  one  exception,  and  that 
was  a  haemorrhagic  fluid.  J.  P. 

Presence  of  Iodine  in  the  Venous  Blood  of  the  Thyroid.  E. 

Gley  and  J.  Cheymol  (Compt.  rend.,  1924,  179,  930 — 932). — 
Experiments  on  goats  show  that  the  iodine  content  of  blood  issuing 
froifo  each  lobe  of  the  thyroid  is  related  to  the  proportion  of  iodine 
in  the  lobe,  but  is  affected  by  other  causes.  The  blood  examined 
gave  a  mean  iodine  content  of  0-191  mg.  per  1000  as  compared  with 
0-120  mg.  for  the  blood  in  general  circulation.  H.  J.  E. 

Unusual  Type  of  Fatty  Compound  in  a  Product  of  Animal 
Origin.  S.  Kon  and  C.  Funk. — (See  i,  230.) 

Calcium  Content  of  the  Growing  Embryo.  E.  Schmitz 
(Arch.  GyndJcol.,  1923, 121,  1 — 7  ;  Ber.  ges.  Physiol.,  1924, 25, 11 — 12  ; 
from  Chem.  Zentr.,  1924,  ii,  854). — An  examination  of  2 — 6  months’ 
old  human  fceti  showed  the  youngest  (before  any  bone  formation) 
to  contain  0-047  g.  CaO.  At  69  days,  the  percentage  of  calcium 
oxide  in  the  ash  was  19-58 ;  at  100  days,  29-53% ;  at  150  days,  39%. 
The  daily  increase  during  the  third  month  was  0-0015  g. ;  fourth 
month,  0-01  g. ;  fifth  month,  0-041  g. ;  sixth  month,  0-1  g. ;  seventh 
month,  10-44  g. ;  eighth  month,  16-24  g. ;  ninth  month,  0-39  g.  This 
resembles  the  curve  for  the  total  increase  in  weight  of  the  foetus. 

F.  A.  M. 

Role  of  Calcium  and  Potassium  Ions  in  the  Development 
of  Embryos.  P.  Mendeleev  and  A.  Slosse  (Compt.  rend.  Soc. 
Biol.,  1924,  91,  137 — 138;  from  Chem.  Zentr.,  1924,  ii,  1000;  cf. 
Mendeleev,  Compt.  rend.  Soc.  Biol.,  1924,  90,  985). — The  different 
effects  of  placentae  from  embryos  of  varying  age  on  the  growth  of 
embryonic  tissue  can  be  correlated  with  their  potassium/calcium 
ratios.  G.  W.  R. 
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Changes  in  the  Total,  Amino-,  and  Ammoniacal  Nitrogen 
of  Hens’  Eggs  during  Incubation.  A.  Aggazzotti  (Arch.  ital. 
biol.,  1923,  72,  127—132;  from  Chem .  Zentr.,  1924,  ii,  694).— 
During  incubation  there  is  a  transfer  of  water  from  white  to  yolk 
with  consequent  increase  in  the  total  nitrogen  and  amino-nitrogen 
of  the  white,  calculated  on  fresh  substance.  Calculated  on  dry  matter 
this  increase  is  not  shown.  During  the  first  half  of  the  incubation 
period  the  ammonia  increases  to  twice  the  initial  value  and  then  falls 
to  the  original  value.  The  total  nitrogen  and  amino-nitrogen  of 
the  yolk,  calculated  on  the  dry  matter,  remain  unchanged,  whilst 
the  ammoniacal  nitrogen  decreases.  In  sterile  eggs,  no  such  changes 
are  observed.  G.  W.  R. 

Lipoids  of  the  Ovarian  Follicles  in  Human  Beings  and 
Cattle.  M.  Yamauchi  (Z.  Konstitutionslehre,  1924,  10,  28 — 66; 
from  Chem.  Zentr.,  1924,  ii,  2181). — In  the  human  primordial 
ovarian  follicle,  fat  rarely  occurs;  in  adolescent  follicles,  glycerol 
esters,  cholesterol  esters,  and  mixtures  of  cholesterol  and  fatty  acids 
are  found.  In  the  follicles  of  adult  women  the  same  lipoids  occur, 
but  in  the  later  stages  of  maturity,  during  pregnancy,  their  amount 
diminishes.  In  chronic  wasting  diseases,  the  lipoids  of  the  ovaries 
gradually  disappear.  Similar  data  were  obtained  for  calves  and  cows. 

G.  W.  R. 

Lipoids  of  the  Ovaries  of  Cows  during  the  (Estrous  Cycle. 

L.  Lang  (Z.  Konstitutionslehre,  1924,  10,  79 — 98;  from  Chem. 
Zentr.,  1924,  ii,  2181). — Glyceryl  esters,  phosphatides,  and  cere- 
brosides  are  always  found  in  the  corpus  luteum  of  cows.  The  lipoid 
metabolism  of  the  corpus  luteum  is  of  more  importance  than  that  of 
the  ovarian  follicle.  G.  W.  R. 

Lipoids  in  the  Testes  of  Cattle.  K.  Sorg  (Z.  Konstitutions¬ 
lehre ,  1924,  10,  67 — 78;  from  Chem.  Zentr.,  1924,  ii,  2181). — 
Interstitial  cells  containing  lipoids  occur  in  very  young  calves. 
Lipoids  are  first  found  in  the  epithelia  of  the  seminal  ducts  at 
pubescence.  The  lipoids,  both  in  calves  and  in  adult  animals,  are 
exclusively  phosphatides  and  cerebrosides.  G.  W.  R. 

Little  Studied  Constituents  of  Cow’s  Milk.  II.  The 
Water  Soluble  Yellowish-green  Colouring  Matter.  B. 

Bleyer  and  O.  Kallmann  ( Biochem .  Z.,  1925,  155,  54 — 79). — The 
fraction  obtained  from  filtered  boiled  whey  by  precipitation  with 
mercuric  nitrate  (cf.  T.,  1879,  35,  530)  consists  of  water-soluble 
albuminous  material  (formed  during  boiling)  on  which  is  adsorbed 
the  true  colouring  matter  (lactochrome)  of  milk.  To  obtain  pure 
lactochrome,  whey  was  evaporated  in  a  vacuum  at  low  temperature, 
treated  with  twice  its  volume  of  96%  alcohol,  allowed  to  stand  in 
ice  for  2  days,  centrifuged,  separated,  and  evaporated  in  a  vacuum 
to  a  syrup.  By  successive  extractions  with  96%  alcohol  and 
evaporating,  a  syrup  free  from  albuminous  matter  is  obtained.  This 
is  shaken  repeatedly  with  four  times  its  volume  of  a  mixture  of 
chloroform  and  96%  alcohol  (2:1);  the  extracts  are  evaporated  to 
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a  syrup  and  shaken  out  with  a  chloroform-alcohol  mixture  (8  :  1). 
The  substance  obtained  gives  a  positive  xanthoproteic  test,  is 
definitely  not  urobilin  (cf.  A.,  1903,  ii,  500),  and  is  probably  allied 
to  urochrome  and  alloxyproteic  acid.  A  new  method  is  adopted 
for  dealing  with  large  quantities  of  whey.  Whey  after  evaporation 
in  a  vacuum  to  one-third  its  volume  is  dialysed  against  three  times 
its  volume  of  water  at  25°  for  9  hours.  The  dialysate  is  concentrated 
in  a  vacuum,  saturated  with  ammonium  sulphate,  and  extracted  as 
above  with  chloroform-alcohol,  evaporated,  and  treated  with  benzene 
to  remove  cholesterol.  The  raw  product  is  then  adsorbed  on  a 
suitable  colloid  (Aluminium  oxydatum  hydricum,  Merck)  and 
recovered  by  treatment  with  alcohol,  ammonia,  or  both.  Thio¬ 
cyanate  is  a  minor  but  constant  constituent  of  milk. 

P.  W.  C. 

Synthesis  of  Lecithin  in  the  Animal  Organism.  H.  C. 

Eckstein  (J.  Biol.  Chem.,  1925,  62,  743 — 757). — The  lecithin 
content  of  the  lymph  from  the  thoracic  duct  of  dogs  was  unchanged 
after  the  introduction  of  olive  oil  or  of  palmitic  acid  into  the 
duodenum,  and  slightly  increased  after  the  introduction  of  oleic 
acid ;  this  increase  was  probably  a  toxic  effect  of  oleic  acid,  and  not 
an  indication  of  synthesis  of  lecithin.  After  the  ingestion  of  lecithin 
itself,  there  was  observed  a  small  increase  in  the  lecithin  and  a 
much  more  marked  increase  in  the  fatty  acids  of  the  lymph,  which 
suggests  a  transformation  of  lecithin  into  neutral  fat  during  the 
process  of  absorption.  C.  It.  H. 

Determination  of  the  Free  Acid  of  Gastric  Juice.  H.  Sahli 
(Schioeiz.  med.  Woch.,  1924,  54,  1 — 6;  from  Chem.  Zentr.,  1924,  ii, 
2192). — An  aqueous  solution  of  an  indicator  is  titrated  with  0TA- 
hydrochloric  acid  until  the  colour  matches  that  obtained  with 
gastric  juice  containing  the  same  indicator.  For  acid  juices  and 
for  less  acid  juices,  the  indicators  used  are  methyl- violet  and  litmus, 
respectively.  G.  W.  B. 

Secretion  of  Urine  as  Studied  on  the  Isolated  Kidney.  E.  H. 

Starling  and  E.  B.  Verney  ( Proc .  Roy.  Soc.,  1925,  B,  97,  321 — 
363). — The  mechanism  of  urinary  secretion  in  mammals  has  been 
studied  by  perfusing  the  dog’s  kidney  with  the  heart-lung  prepara¬ 
tion.  Hydrocyanic  acid  suspends  tubular  activity.  This  action 
is  reversible,  and  on  reversion  to  perfusion  with  normal  blood  the 
tubule  cells  resume  their  function.  Urea  sulphate  and,  when 
present  in  the  serum,  phenolsulphonephthalein,  are  secreted  by  the 
tubule  cells  into  the  glomerular  filtrate,  whilst  water,  chloride, 
hydrogen  carbonate,  and  dextrose  are  reabsorbed  by  the  tubule  cells 
from  the  glomerular  filtrate.  Pituitrin  has  a  direct  influence  on  the 
kidney,  and  it  is  shown  that  this  cannot  be  explained  by  its  vascular 
action.  It  is  suggested  that  substances  such  as  pituitrin  normally 
regulate  the  output  of  water  and  chloride  in  the  intact  animal,  and 
that  their  absence  accounts  in  a  large  measure  for  the  characters  of 
urine  secreted  by  the  isolated  organ.  O.O. 
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Ratio  of  the  Amounts  of  Acetone  and  of  (3-Hydroxybutyric 
Acid  Excreted  in  the  Urine.  A.  Lublin  ( Deut .  Arch  klin. 
Med:,  1924,  145,  15 — 21 ;  from  Chem.  Zentr.,  1924,  ii,  2179). — 
From  daily  observations  on  twenty-four  individuals  it  was  found 
that  no  constant  proportion  exists  between  acetone  and  (3-hydroxy- 
butyric  acid  in  the  urine,  the  ratio  of  the  former  to  the  latter  varying 
from  1:1-5  to  1  :  9-6.  The  lowest  ratios  are  found  on  days  on 
which  minimal  amounts  of  acetone  substances  are  excreted.  Con¬ 
stancy  in  this  ratio  is  not  to  be  expected  from  physiological  consider¬ 
ations.  A  similar  variability  in  the  ratio  is  also  found  in  blood, 
where  there  is  a  smaller  excess  of  B-hydroxybutyric  acid  than  in 
urine.  G.  W.  R, 

Determination  of  the  Total  Organic  Acids  of  Urine.  Their 
Relationship  to  Nitrogen  Nutrition  and  to  Ketonuria.  R. 

Goifeon  (Arch,  malad.  Vappar.  dig.  nutrit.,  1923, 13,  869 — 881 ;  from 
Chem.  Zentr.,  1924,  ii,  692). — The  organic  acids  in  the  blood  originate 
directly  from  the  food,  from  fermentation  in  the  intestine,  or  from 
metabolic  processes.  The  nature  of  the  acids  and  the  degree  to 
which  they  are  oxidised  affect  their  excretion  in  the  urine.  Adminis¬ 
tration  of  protein  does  not  affect  the  ratio  of  organic  acids  to 
carbamide.  Decrease  in  this  ratio  is  due  to  decrease  in  the  secretion 
or  formation  of  such  acids,  or  to  their  more  complete  oxidation. 
Increase  in  the  ratio  is  due  to  causes  other  than  the  formation  of 
acids  from  protein.  The  relationships  in  surgical  acidosis  are  more 
complicated  than  formerly  supposed.  Such  acidoses  may  occur 
without  ketonaemia  and  may  persist  after  disappearance  of  ketones 
from  the  blood.  G.  W.  R. 

Effect  of  Neutral  Salts  on  the  Excretion  of  Acids  in  the 
Urine.  P.  Gyorgy  (Klin.  Woch.,  1924,  3,  1225 — 1226;  from 
Chem.  Zentr.,  1924,  ii,  693).— Oral  administration  of  potassium 
chloride  and  sodium  chloride,  respectively,  to  infants  on  a  milk  diet 
resulted  in  increased  acidity  of  the  urine.  In  cases  where  a  rise  of 
temperature  was  produced  by  sodium  chloride,  the  increased  acidity 
of  the  urine  was  no  longer  observed  and  the  reaction  actually 
became  more  alkaline.  G.  W.  R. 

Diazo  Reaction  in  Urine.  G.  Hunter  (Biochem.  J .,  1925,  19, 
25 — 33). — The  diazo  reaction  in  sodium  carbonate  solution  consists 
of  two  types.  Type  A  reaction  is  characterised  by  a  gradual 
development  of  colour  until  a  stable  maximum  is  reached.  Type 
B  reaction  develops  immediately  a  bright  orange-red  colour  which 
disappears  rapidly.  Whilst  all  urines  give  type  A  reaction,  type 
B  reaction  is  only  observed  in  pathological  urines,  especially  in 
those  from  typhoid  and  measles.  S.  S.  Z. 

Carnosine  of  Muscle  and  Iminazole  Excretion  in  the  Urine. 

G.  Hunter  (Biochem.  J.,  1925,  19,  34 — 41). — The  carnosine  of 
striated  muscle  in  the  cat  can  be  lowered  by  starvation.  It  can  be 
raised  again  by  the  ingestion  of  a  meat  diet.  There  is  evidence  of 
an  increased  excretion  of  iminazole  in  the  urine  when  the  carnosine 
disappears  rapidly.  S.  S.  Z. 


i.  460 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Detection  of  Chlorophyll  Degradation  Products  in  Urine. 

M.  Hofstetter  ( Biochem .  Z.,  1925,  155,  80 — 89). — After  adminis¬ 
tration  of  chlorophyll  (0-2 — 0*4  g.  crude  or  0-01 — 0*02  g.  pure)  by 
mouth  to  rabbits  and  to  a  less  extent  after  chronic  sulphonal  and 
trional  poisoning,  porphyrins  are  detected  in  small  quantities  in  the 
urine  by  chemical  and  spectroscopic  (less  trustworthy)  tests. 
Rabbits  excrete  a  little  porphyrin  when  fed  on  fresh  grass.  The 
amount  is  greatly  increased  on  giving  extracted  chlorophyll,  and  it 
is  concluded  that  chlorophyll  is  absorbed  much  more  readily  when 
freed  from  cellulose.  Porphyrin  appears  in  the  urine  of  patients 
3  days  after  the  administration  of  6 — 8  “  chlorosan  ”  pastilles 
(6 — 16  mg.  of  pure  chlorophyll)  per  day  and  also  appears  after 
insolation.  P.  W.  C. 

Appearance  of  Red  Colouring  Matter  (in  the  Urine)  after 
Administration  of  Pure  Chlorophyll.  II.  A.  P.  Godinho 
( Biochem .  Z .,  1925,  155,  90 — 96). — After  administration  of  0-05  g. 
of  phaophytin  (pure  but  magnesium-free  chlorophyll),  a  red,  fluores¬ 
cent  substance,  not  identical  with  hsematoporphyrin,  appears  in 
the  urine  on  the  same  and  succeeding  days.  Larger  doses  may 
cause  excretion  lasting  for  several  weeks.  Administration  of  much 
greater  amounts  of  chlorophyll  in  the  form  of  green  vegetables  leads 
to  the  excretion  of  only  a  small  amount  of  the  colouring  matter, 
cellulose  apparently  preventing,  to  a  great  extent,  the  absorption  of 
the  chlorophyll.  P.  W.  C. 

Excretion  of  Chlorophyll  Derivatives  in  the  Urine.  III. 

Y.  Kitahara  {Biochem,.  Z.,  1925,  155,  97 — 112). — Porphyrin 
excretion,  a  measure  of  chlorophyll  absorption,  does  not  take  place 
to  any  extent  on  administration  of  cooked  or  uncooked  vegetable 
foodstuffs,  e.g.,  spinach  up  to  500  g.  or  cabbage  up  to  400  g.,  but 
does  result  from  taking  the  uncooked  juice  obtained  by  fine  macer¬ 
ation  of  these  vegetables.  For  absorption,  therefore,  the  chlorophyll 
of  vegetables  must  be  freed  from  the  cellulose  framework  of  the  leaf, 
and  under  these  conditions,  the  porphyrin  appearing  in  the  urine 
is  proportional  to  the  amount  of  chlorophyll  administered.  Numer¬ 
ous  tables  show  the  periods  of  porphyrin  excretion  after  taking 
cooked  and  uncooked  vegetables,  vegetable  juices,  “  chlorosan,” 
and  phaophytin.  P.  W.  C. 

Detection  of  Urobilin  and  Urobilinogen  in  Urine.  C. 

Benguerel  {Ann.  Chim.  Anal.,  1925,  [ii],  7,  40 — 41). — The  urine, 
which  has  been  slightly  acidified  with  acetic  acid,  is  shaken  with 
an  ethereal  alcoholic  solution  of  zinc  acetate,  and  the  fluorescence 
developed  is  examined  with  an  arc  light  against  a  black  background. 
The  transformation  of  urobilinogen  may  take  a  few  minutes. 

D.  G.  H. 

Urocbromogen  and  Urochrome.  The  New  Form  of  Urea. 

W.  O.  Moor  {Biochem.  Z.,  1924,  153,  19 — 38). — Only  3 — 6%  of  the 
power  of  urine  to  decolorise  permanganate  is  accounted  for  by  the 
reducing  action  of  the  urine  when  tested  with  ferric  chloride 
and  potassium  ferricyanide.  The  substance  responsible  for  the 
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decolorisation  gives  a  blue  colour  with  ammonia  and  phosphotungstie 
acid,  and  is  identified  as  the  new  form  of  urea  (U)  already  described 
(A.,  1924,  i,  1134).  The  ratio  of  “  U  ”  to  the  normal  form  of  urea 
was  found  to  vary  from  0*7  to  4-5  in  urines  of  different  specific 
gravity,  and  the  clinical  significance  of  such  variations  is  discussed. 
In  general,  normal  urines  give  a  high  and  abnormal  urines  a  low 
ratio.  Urochrome  occurs  in  urine  as  such  in  amounts  varying  from 
0-3  to  0-4%,  and  a  method  of  isolation  is  described.  Urochrome  is 
differentiated  from  the  new  form  of  urea.  J.  P. 

Fate  of  Hexamethylenetetramine  in  the  Body.  F.  De  Eds 

{Arch.  Intern.  Med.,  1924,  34,  511 — 528). — Urinary  excretion  of 
hexamethylenetetramine,  usually  32 — 85%,  is  increased,  even  up  to 
100%,  by  administration  of  sodium  hydrogen  carbonate.  In 
phosphate  buffer  mixtures,  decomposition  of  the  substance  is  a 
function  of  hydrogen-ion  concentration,  but  some  occurs  in 
alkaline  mixtures.  Decomposition  is  diminished  by  serum. 
Intravenous  injection  does  not  affect  the  urea  or  formic  acid 
content  of  the  blood.  Normal  persons  excreted  about  0-3%  of  the 
ingested  dose  as  formic  acid,  but  in  a  febrile  case  there  was  no 
increase  in  the  excretion  of  formic  acid.  Chemical  Abstracts. 

Determination  of  Diastase  in  Faeces.  N.  Frank  and  F. 
Doleschall  ( Biochem .  Z.,  1925,  155,  125 — 132). — The  Wohlge¬ 
muth  method  of  diastase  determination  is  applicable  to  faeces  rich 
in  fat  only  after  ether  extraction  of  the  faeces  emulsion.  An  ether- 
extractable  component  of  the  faeces,  believed  to  be  a  fatty  acid- 
soap  complex,  forms  a  sediment  with  starch  which  gives  a  blue 
coloration  with  iodine  and  masks  the  action  of  diastase  even 
although  present  in  normal  amount.  The  result  is  of  importance 
in  cases  of  pancreatic  deficiency.  P.  W.  C. 

Biochemistry  of  Avitaminosis.  A.  Palladin.  II.  Nitro¬ 
gen  Metabolism  (in  particular  Creatine  Metabolism)  in 
Experimental  Scurvy.  A.  Palladin  and  A.  Kudrjawzewa 
{Biochem.  Z.,  1924,  152,  373 — 387).  III.  Blood  Enzymes  in 
Experimental  Scurvy.  P.  Normark  {ibid.,  420 — 425). — II. — In 
scorbutic  conditions  produced  in  guinea-pigs  by  lack  of  vitamin- C, 
an  increased  muscle  and  urinary  creatine  is  found,  the  extent  of 
the  increases  running  more  or  less  parallel  to  the  severity  of  the 
symptoms.  The  excretion  of  ammonia  is  also  increased. 

III.  In  avitaminosed  guinea-pigs,  the  blood  catalase  remains  un¬ 
altered,  proteases  increase,  whilst  esterases  diminish  in  the  later 
stages.  Peroxydase  is  at  first  increased  but  later  returns  to  normal. 

Biochemistry  of  Avitaminosis.  A.  Palladin.  IV.  Cal¬ 
cium  Excretion  and  Blood  Calcium  in  Experimental  Scurvy. 

A.  Palladin  and  E.  Ssawron  {Biochem.  Z.,  1924,  153,  86 — 96). — 
In  experimental  scurvy,  the  excretion  of  calcium  in  mine  and  faeces 
begins  to  decrease  during  the  first,  second,  or  third  week,  whilst 
the  blood  calcium  remains  normal  during  the  first  and  second  weeks 
and  sinks  later.  J.  P. 
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Respiration  of  Tissues  in  Avitaminosis  and  Inanition.  J. 

Roche  ( Compt .  rend.,  1925,  180,  467 — 469). — The  respirations  of 
the  corresponding  tissues  of  normal  and  starved  pigeons  in  vitro 
are  of  the  same  intensity.  Death  from  inanition  cannot,  therefore, 
be  explained  as  due  either  to  diminished  cellular  oxidation,  or  to 
deficient  nourishment  of  the  tissues.  The  intensity  of  respiration 
in  vitro  of  the  tissues  of  pigeons  suffering  from  avitaminosis  is  strictly 
comparable  with  that  of  the  corresponding  tissues  of  normal  pigeons. 
These  facts  are  contrary  to  the  theory  of  Abderhalden  and  Hess 
(A.,  1922,  i,  399,  607,  788).  The  cause  of  avitaminosis  probably 
lies  rather  in  failure  to  satisfy"  a  special  metabolic  need  than  in 
diminution  of  the  elementary  respiration  of  the  tissues.  W.  E.  E. 

Cholesterolaemia  and  Cholesterolysis  in  Experimental 
Diabetes.  I.  I.  Nitzesctt,  C.  Popesctt-Inotesti,  and  I.  Cadariu 
(Compt.  rend.  Soc.  Biol.,  1924,  90,  1067 — 1069;  from  Chem.  Zentr., 

1924,  ii,  1006 — 1007). — After  depanereatisation,  the  cholesterol 

content  of  the  blood  rises,  but  falls  in  the  subsequent  cachexia.  The 
difference  between  the  cholesterol  contents  of  the  right  and  left 
heart  is  less  than  under  normal  conditions.  Cholesterol  is  also  not 
decomposed  bj1,  the  lungs  in  vitro.  G.  W.  R. 

Chemical  Study  of  Defective  Ossification  in  Rachitic 
Animals.  R.  Robison  and  K.  M.  Soames  ( Biochem .  J.,  1925, 
19, 153 — 161 ) . — The  blood  of  rats  fed  on  diets  containing  a  sufficiency 
of  calcium  and  inorganic  phosphate  but  deficient  in  the  fat-soluble 
factor  contains  a  normal  amount  of  inorganic  phosphate  and  of  the 
phosphoric  ester  hydrolysable  by  the  bone  enzyme,  and  these  are 
not  increased  by  the  addition  of  cod-liver  oil  to  the  diet.  The  amount 
of  the  phosphoric  ester  resistant  to  the  action  of  the  bone  enzyme  is 
usually  increased  by  cod-liver  oil  or  other  sources  of  the  fat-soluble 
factor,  but  there  appears  to  be  no  direct  connexion  between  this 
increase  and  the  improvement  in  the  calcification  of  the  bones. 
The  defective  calcification  of  the  skeleton  resulting  from  such  diets 
is  probably  not  due  to  any  deficiency  of  inorganic  phosphate  or  of 
the  specific  phosphoric  ester  in  the  blood,  or  of  the  enzyme  in  the 
bone  by  which  the  ester  is  hydrolysed.  An  excess  of  hydrolysable 
esters  (caused  by  the  injection  of  sodium  glycerophosphate)  may, 
however,  produce  some  improvement  in  the  calcification  of  the  bones. 
In  rats  fed  on  diet  very  deficient  in  inorganic  phosphate,  the  con¬ 
centrations  of  inorganic  phosphate  and  of  phosphoric  esters  in  the 
blood  are  below  normal.  The  inorganic  phosphate  level  in  the  blood 
of  such  animals  is  raised  almost  to  the  normal  by  cod-liver  oil,  but 
the  amounts  of  esters  are  not  significantly  increased.  The  ratios  of 
Ca/P  in  the  bones  support  the  view  that  the  defective  calcification 
in  such  a  case  is  due  mainly  to  a  deficiency  of  inorganic  phosphate 
ions,  whilst  this  is  not  the  case  when  the  defect  is  caused  by  a  lack 
of  the  fat-soluble  factor  alone.  S.  S.  Z. 

Sodium,  Potassium,  Calcium,  and  Magnesium  in  Blood 
Plasma  in  Renal  Disease.  I.  M.  Rabinowitch  (J.  Biol.  Chem., 

1925,  62,  667 — 673). — Of  23  cases  of  advanced  cardio-renal  disease 
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only  5  were  found  in  which  the  ratios  Na  :  K  :  Ca  :  Mg  in  the  blood 
were  abnormal ;  in  these  cases  the  chief  abnormality  was  an  increase 
in  the  potassium.  C.  R.  H. 

Mechanism  of  the  Action  of  Bismuth  in  Syphilis.  C. 

Levaditi,  S.  Nicolau,  J.  Salgue,  and  R.  Schoen  (Compt.  rend., 
1924,  179,  939 — 942). — Bismuth,  when  injected  in  the  form  of  a 
suspension  of  sodium  potassium  bismuthotartrate  in  oil,  appears  to 
be  liberated  from  this  compound  in  the  form  of  metal  under  the 
influence  of  leucocytes.  In  this  condition,  it  appears  to  combine 
with  certain  proteins  of  the  cell  and  so  become  assimilable,  forming 
a  substance  which,  even  when  present  in  small  quantities,  reacts 
w  ith  spirochaetes  and  destroys  them.  H.  J.  E. 

Effect  of  Interpancreatic  Administration  of  Dextrose  on 
the  Blood-sugar  Curve.  E.  C.  Albritton  ( Science ,  1924,  60, 
274). — Blood-sugar  curves  obtained  after  intravenous  injection  of 
dextrose  differ  materially  from  those  following  its  alimentary 
administration.  Some  of  the  curves  obtained  when  the  pancreas 
was  subjected  to  a  higher  concentration  of  sugar  in  the  blood  are 
interpreted  as  indicating  a  greater  discharge  of  insulin  than  occurred 
on  injection  by  a  peripheral  vein.  A.  A.  E. 

Synthesis  and  Degradation  of  Carbohydrates  in  the 
Organism.  A.  Gigon  ( Helv .  Chim.  Acta,  1925,  8,  35 — 37). — In 
converting  dextrose  into  glycogen  the  organism  must,  from 
Karrer’s  results  (A.,  1921,  i,  313,  768;  1923,  ii,  460),  first  produce 
an  anhydride.  The  increased  production  of  carbon  dioxide  after 
ingestion  of  dextrose  is  due  to  the  complete  combustion  of  about 
one-tenth  of  it,  the  energy  liberated  being  in  close  agreement, 
according  to  Karrer’s  thermochemical  measurements,  with  that 
required  for  anhydride  formation  for  the  remainder.  The  subsequent 
conversion  of  the  anhydride  into  glycogen  is  slightly  exothermic. 
More  carbon  dioxide  is  produced  when  lsevulose  is  given  to  a  fasting 
man  than  when  an  equal  amount  of  dextrose  is  ingested ;  it  is 
probable,  therefore,  that  formation  of  the  anhydride  from  the 
ketose  involves  a  greater  absorption  of  energy  than  in  the  case  of 
dextrose.  G.  M.  B. 

Influence  of  the  Parents’  Diet  on  the  Young.  III. 
Influence  on  the  Young  of  an  Excessive  Amount  of  Calcium 
in  the  Mother’s  Diet  during  Pregnancy.  V.  Korenchevsky 
and  M.  Carr  ( Biochem .  J.,  1925,  19,  112 — -116). — There  is  a  marked 
decrease  in  the  disorders  of  general  nutrition  and  in  the  rachitic 
changes  in  the  skeleton  produced  in  the  young  by  a  diet  deficient  in 
fat-soluble  factor,  even  when  the  mother  is  kept  on  a  deficient  diet 
during  lactation,  if  the  mother’s  “  normal  ”  diet  is  enriched  during 
pregnancy  with  cod-liver  oil  and  an  excess  of  calcium.  This  effect 
is  not  obtained  if  butter  replaces  cod -liver  oil  as  a  source  of  the  fat- 
soluble  factor.  S.  S.  Z. 
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Effects  of  Calcium  Glycerophosphate,  Sodium  Glycero¬ 
phosphate,  and  Sodium  Dihydrogen  Phosphate  on  the 
Skeleton  of  Rats  Kept  on  a  Diet  deficient  only  in  Fat-soluble 
Factor.  V.  Korenchevsky  and  M.  Carr  ( Biochem .  J.,  1925,  19, 
101 — 111). — Subcutaneous  injections  of  an  aqueous  solution  of 
calcium  glycerophosphate  increases  the  degree  of  calcification  of  the 
skeleton  of  rats  kept  on  a  diet  deficient  in  fat-soluble  vitamins. 
The  water  content  of  the  bone,  however,  remains  the  same  or  may 
even  be  higher.  Sodium  glycerophosphate  has  in  most  cases 
produced  the  same  effect  on  calcification,  only  in  a  much  smaller 
degree.  This  difference  was  particularly  marked  histologically, 
since  no  improvement  could  be  detected  in  the  rachitic  changes  in 
the  skeleton  of  rats  treated  with  the  sodium  salt ;  a  slight  improve¬ 
ment  is  observed  in  about  50%  of  rats  which  received  calcium 
glycerophosphate  injections.  The  ingestion  of  calcium  glycero¬ 
phosphate  does  not  affect  the  rachitic  calcium  impoverishment  of 
the  skeleton  of  rats  kept  on  a  diet  deficient  in  the  fat-soluble  vitamins, 
nor  does  the  injection  of  sodium  dihydrogen  phosphate. 

s.  s.  z. 

Efficiency  of  Urea  as  a  Source  of  Nitrogen  in  a  Young 
Ruminant  (Kid).  B.  A.  Lavrov,  O.  P.  Moltschanova,  and  A.  J. 
Ochotnikova  ( Biochem .  Z.,  1924,  153,  71 — 85). — From  a  study  of 
the  nitrogen  balance  and  respiratory  exchange  of  a  young  well- 
nourished  kid  kept  on  a  basal  diet  of  chopped  hay,  potato  paste, 
sugar,  and  mineral  salts  to  which  varying  amounts  of  urea  were 
added,  it  is  concluded  that  whilst  the  protein  synthesised  from  the 
urea  in  the  intestine  may  suffice  for  maintaining  nitrogen  equili¬ 
brium  in  adult  animals,  such  is  not  the  case  in  young  animals  kept 
on  a  low  basal  diet.  In  the  latter  condition,  growth  ceases, 
appetite  diminishes,  and  a  negative  nitrogen  balance  ensues.  Urea 
is  therefore  only  of  use  as  a  source  of  nitrogen  to  the  growing  animal 
if  the  other  sources  of  protein  are  ample  for  growth  requirements. 

J.  P. 

Possible  Correlation  between  Dietary  Protein  and  Loss  of 
Fur  in  Young  Growing  Rats.  G.  A.  Hartwell  ( Biochem .  J., 
1925,  19,  75 — 79). — Loss  of  fur  in  rats  is  caused  when  potato  or 
white  bread  forms  the  sole  source  of  the  protein  of  their  diet.  The 
addition  of  gluten,  gelatin,  or  caseinogen  to  the  bread  diet  completely 
prevents  the  loss  of  fur.  When  brown  bread  or  oatmeal  is  the  sole 
source  of  protein,  loss  of  fur  does  not  occur.  S.  S.  Z. 

Behaviour  of  Amino-acids  in  the  Blood.  Significance  of 
the  Liver  in  Protein  Metabolism.  S.  Rosenbaum  ( Z .  ges.  exp. 
Med.,  1924,  41,  420 — 438;  from  Chem.  Zentr.,  1924,  ii,  689). — 
When  amino-acids  are  injected  intravenously  into  normal  individuals 
no  increase  in  the  amino -nitrogen  of  the  blood,  sampled  a  few 
minutes  later,  occurs  so  long  as  the  quantity  injected  does  not 
exceed  a  certain  amount ;  frequently,  indeed,  a  decrease  is  observed. 
In  grave  hepatic  disorders,  the  amino-nitrogen  is  raised  by  injection 
of  amino-acids.  This  is  also  the  case  with  dogs  in  which  the  liver 
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has  been  excluded  from  the  circulation.  The  liver  thus  exerts  a 
regulating  effect  on  the  intermediate  metabolism  of  proteins. 

G.  W.  R. 

Effect  of  Sodium  Benzoate  on  Composition  of  Blood  and 
Urine.  Possible  Synthesis  of  Glycine  in  the  Body.  W.  W. 

Swanson  (J.  Biol.  Chem.,  1925,  62,  565 — 573). — Ingestion  of  3 — 10 
g.  of  sodium  benzoate  is  followed  (in  man)  by  a  decrease  in  the 
excretion  of  urea  and  uric  acid  whilst  the  concentration  of  urea  in 
the  blood  is  unchanged  and  that  of  uric  acid  raised.  It  is  suggested 
that  these  results  may  indicate  a  synthesis  of  glycine  from  some 
substances  which  are  normally  converted  into  urea.  C.  R.  H. 

Administration  of  1-Nitroanthraquinone.  H.  John  (Bio- 
chem.  Z.,  1925,  155,  161 — 162). — If  2-5  g.  of  1-nitroanthraquinone 
mixed  with  the  food  are  fed  to  mice  over  a  period  of  6  days  in 
successive  doses  of  0*1  g.,  there  appears  in  the  urine  a  little  un¬ 
changed  nitroanthraquinone  together  with  two  other  substances, 
probably  amino-  and  hydroxy-anthraquinones.  P.  W.  C. 

Sensitivity  to  Light  of  Trypaflavine.  H.  John  ( Biochem .  Z., 
1925,  155,  159 — 160). — Trypaflavine,  when  injected  subcutaneously 
or  intravenously  into  mice  in  doses  of  0-5  c.c.  of  a  0  005%  solution, 
is  very  toxic  only  if  the  animal  is  exposed  to  light.  If,  however, 
the  same  solution  is  exposed  to  light  and  then  injected,  it  is  non¬ 
toxic.  P.  W.  C. 

Fixation  of  Bismuth  in  the  Organs  after  Administration  of 
Soluble  and  Insoluble  Salts  of  the  Metal.  (Mme.)  A.  Lissievici- 
Draganesco  (Bui.  Soc.  Chim.  Romania,  1924,  6,  86 — 91). — The 
determination  of  bismuth  in  animal  organs  is  conveniently  effected 
by  destroying  the  organic  matter  in  the  manner  described  by 
Pouchet  and  utilising  Aubry’s  reagent  mixed  with  a  little  gum 
arabic,  comparison  being  made  with  a  series  of  tubes  prepared  from 
known  quantities  of  the  metal.  Protracted  administration  of 
sodium  potassium  tartrobismuthate  by  intramuscular  injection 
results  in  the  fixation  of  the  bismuth  in  small  amounts  (diminishing 
in  magnitude  in  the  following  order)  in  the  large  intestine,  kidneys, 
spleen,  salivary  glands,  brain,  and  fiver.  When  a  toxic  dose  of 
ammoniacal  bismuth  citrate  is  rapidly  administered,  the  order  of 
fixation  of  the  bismuth  is  as  above,  except  that  the  fiver  takes  up 
almost  as  much  as  the  kidneys.  Thus,  the  quantities  of  bismuth 
found  in  different  organs  are  not  related  to  the  amounts  of  blood  in 
these  organs. 

Bismuth,  administered  in  therapeutic  dose  to  man,  is  found  in 
the  urine  and  saliva,  but  never  in  the  cerebro -spinal  fluid.  With 
animals  the  metal  enters  the  urine,  faeces,  and  milk,  and,  with  a 
heavy  dose,  the  cerebro-spinal  fluid,  but  never  the  bile. 

T.  H.  P. 

Chemical  Condition  of  Circulating  Lead.  L.  Scremin 
(Arch.  exp.  Path.  Pharm.,  1925,  105,  49 — 53). — When  injected  sub¬ 
cutaneously  into  the  guinea-pig,  lead  iodide  is  quickly  converted 
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into  lead  phosphate.  Lead  sulphide  and  chromate,  however, 
remain  unchanged  for  some  time.  In  serum  containing  an  excess 
of  phosphate,  lead  iodide,  carbonate,  and  sulphate  are  changed 
to  the  phosphate  in  a  comparatively  short  time.  When  injected 
into  rabbits,  the  iodide,  sulphate,  and  carbonate  are  eventually 
found  to  be  changed  to  phosphate,  but  the  chromate  remains 
unchanged.  This  is  explained  by  the  very  low  solubility  of  the 
chromate,  which  is  almost  as  difficultly  soluble  as  the  phosphate. 
The  toxicological  action  of  lead  salts  is  considered  to  be  due  to  the 
lead  ion.  O.  O. 

Antiseptic  Action  of  Mercuric  Chloride  in  Solvents  of 
Different  Dielectric  Constants.  W.  Hellenbrand  and  G. 
Joachimoglu  ( Biochem .  Z.,  1924,  153,  131 — 135). — Mercuric 
chloride  has  no  antiseptic  action  in  solvents  of  low  dielectric  con¬ 
stant  (chloroform,  benzene,  ether),  whilst  its  antiseptic  action  is 
vigorous  in  solvents  of  high  dielectric  constant  (nitrobenzene, 
glycerol,  water).  These  findings  are  correlated  with  the  extent  of 
dissociation  of  the  antiseptic  in  the  various  solvents.  J.  P. 

Antiseptic  Action  of  Mercury  Compounds.  G.  Joachim¬ 
oglu  and  N.  Klissiunis  ( Biochem .  Z.,  1924,  153,  136 — 143). — 
The  antiseptic  actions  of  mercuric  bromide  and  cyanide  decrease 
with  increasing  acidity  and  on  the  addition  of  sodium  bromide  to 
the  former  and  potassium  cyanide  to  the  latter.  The  antiseptic 
action  of  mercuric  bromide  is  apparent  in  nitrobenzene,  glycerol, 
and  chloroform,  but  not  in  benzene  or  ether.  Chloroform,  there¬ 
fore,  is  an  exception  to  the  rule  already  enunciated  (see  preceding 
abstract).  J.  P. 

Hyperthermic  Action  of  the  Phenoxyacetic  Acids.  E. 

Mameli  and  E.  Filippi  (Atti  Congr.  Naz.  Chim.  Ind.,  1924,  390 — 
391). — For  combating  the  temperature  depression  accompanying 
cholera,  carbon  monoxide  poisoning,  etc.,  useful  results  are  obtained 
by  the  hypodermic  administration  of  phenoxyacetic  acid  or  one  of 
its  near  homologues  in  doses  of  0-2— 0-3  g.  per  kg.  body -weight. 
These  compounds  cause  no  toxic  effects,  so  that  their  hyperthermic 
action  may  be  prolonged  or  enhanced  without  danger.  T.  H.  P. 

Benzoylallylecgonine  and  Benzoylbenzylecgonine.  E.  Pouls- 
son  and  G.  Weidemann  (Arch.  exp.  Path.  Pharm.,  1925,  105,  58 — 
62). — Benzoylallylecgonine  has  been  prepared  by  heating  an  intimate 
mixture  of  anhydrous  benzoylecgonine  and  allyl  iodide  in  a  closed 
tube  at  105°  for  4  hrs. ;  it  has  m.  p.  98°,  is  almost  insoluble  in  water, 
soluble  in  the  usual  organic  solvents ;  [a]|?  in  absolute  alcohol 
— 31-0°;  hydriodide,  m.  p.  182°;  hydrochloride,  m.  p.  176°,  and 
[ajf;  in  absolute  alcohol  —37-3°.  Benzoylbenzylecgonine,  prepared 
in  an  analogous  manner,  is  an  oil,  insoluble  in  water  but  easily 
soluble  in  alcohol  and  ether.  It  has  [a]'f?  in  absolute  alcohol 
—27-0°;  hydrochloride,  m.  p.  123°,  [a]i5  in  absolute  alcohol  — 18-53. 
When  injected  intravenously  into  frogs,  rats,  and  rabbits,  both 
alkaloids  produce  symptoms  similar  to  those  of  cocaine  poisoning 
and  the  lethal  dose  in  each  case  is  similar  to  that  of  cocaine.  The 
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lethal  dose  of  the  benzyl  compound,  however,  for  guinea-pigs  is 
about  three  times  that  of  cocaine.  For  local  anaesthesia  the  allyl 
compound  acts  at  a  minimum  concentration  of  0-25%.  Cocaine  is 
without  effect  at  this  dilution.  From  the  results  of  twenty-five 
experiments  on  humans  it  appears  that  for  local  ansesthesia  the 
allyl  compound  is  superior  to  cocaine.  0.  O. 

Localisation  in  the  Organism  of  Alkyl  Derivatives  of 
Barbituric  Acid.  P.  Fredet  and  R.  Fabre  ( Compt .  rend.,  1925, 
180,  469 — 471). — The  distribution  of  intravenously  injected 
5  :  5'-diethyl-  (veronal)  and  5 :  o'-aUylisopropyl-barbituric  acids  in 
the  blood  and  organs  of  the  dog  is  determined.  In  each  case,  the 
hypnotic  was  administered  as  the  diethylamine  salt  in  aqueous 
solution.  Both  compounds  are  conveyed  chiefly  by  the  blood- 
corpuscles.  They  become  localised  in  the  brain  and  spinal  cord. 

W.  E.  E. 

Oxidation  of  Benzyl  Alcohol  and  Benzyl  Esters  in  the 
Human  Organism.  J.  Snapper,  A.  Grunbaum,  and  S.  Sturkop 
( Biochem .  Z.,  1925,  155,  163 — 173). — Substances  containing  benzyl 
groups,  e.g.,  papaverine  and  benzyl  alcohol,  are  known  to  relieve 
muscular  spasm  in  surviving  organs  and  have  therefore  been 
administered  orally.  Benzyl  alcohol,  acetate,  cinnamate,  and 
hydrocinnamate  are,  however,  oxidised  when  taken  orally  and 
excreted  as  hippuric  acid  as  rapidly  and  as  completely  (80 — 90% 
of  the  theoretical)  as  benzoic  acid,  which  is  pharmacologically 
inactive.  This  explains  why  the  oral  administration  of  these 
substances  has  been  attended  with  unsatisfactory  results. 

P.  W.  C. 

‘  1  Butesin  ”  Picrate,  a  New  Type  of  Anaesthetic-Antiseptic. 

F.  K.  Thayer  ( Amer .  J.  Pharm.,  1925,  97,  39 — 42). — Records  the 
preparation  and  properties  of  n-butyl  p-aminobenzoate  (££  butesin  ”) 
picrate,  C6H2(N02)3(0H),2NH2*C6H4’C02Bu,  yellow,  m.  p.  109— 
110°,  which  may  be  useful  in  the  treatment  of  burns  and  similar 
injuries.  B.  F. 

Chloralose  and  Parachloralose.  J.  Chevalier  and  A. 
Cherbueiez  {Compt.  rend.  Soc.  Biol.,  1924,  91,  642 — 644;  from 
Chem.  Zentr.,  1924,  ii,  2186). — Pure  chloralose  has  m.  p.  187°.  On 
injection,  it  exerts  an  anaesthetic  effect  similar  to  that  of  chloral 
or  chloroform,  but  does  not  increase  nervous  irritability.  The 
latter  property,  shown  by  commercial  preparations,  is  to  be 
attributed  to  the  presence  of  parachloralose,  which  diminishes  the 
anaesthetic  effect  of  chloralose.  G.  W.  R. 

Local  Anaesthetic  and  Anti-spasmodic  Actions  of  some 
Ethers  and  Esters  of  Saligenin.  H.  H.  Jensen  and  A.  D. 
Hirschfelder  ( J .  Pharm.  Expt.  Ther.  1925,  24,  423 — 448). — The 
synthesis  and  chemical  properties  of  the  ethers  and  esters  used  have 
been  described  by  Hart  and  Hirschfelder  (A.,  1922,  i,  38).  Excejit 
the  butyl  ether,  which  is  too  irritating  for  practical  use,  they  have 
less  local  anaesthetic  action  than  saligenin  itself.  The  aromatic 
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ethers  and  esters  (benzyl,  benzoyl,  and  dibenzoyl)  have  greater 
toxicity,  anti -spasmodic  action,  and  depressant  action  on  the 
circulation  and  respiration  than  the  alkyl  ethers  and  esters  (ethyl, 
butyl,  isoamyl,  and  acetyl),  but  all  are  more  active  than  saligeiiin 
itself,  and  the  aromatic  ethers  are  most  active  of  all.  All,  how¬ 
ever,  are  too  pungent  and  irritating  for  clinical  administration  either 
by  mouth  or  subcutaneously.  The  effects  seem  to  be  due  to  a 
summation  of  the  effects  of  saligenin  and  the  substance  liberated 
by  hydrolysis.  C.  P.  S. 

Quantitative  Investigation  in  Biological  Fluids  of  Sub¬ 
stances  with  great  Surface  Activity.  R.  Brinkman  and  J.  v.  d. 
Velde  ( Biochem .  Z.,  1925,  155,  187 — 196). — The  inadequacy  of 
drop -counting  methods  is  demonstrated,  and  a  new  method  is 
described,  with  details  of  the  apparatus  used.  The  method  con¬ 
sists  in  the  preparation  of  a  unimolecular  film  of  the  active  substance 
and  the  measurement  of  the  surface  area  of  this  film.  H.  D.  K. 

Electroendosmosis  through  Mammalian  Serous  Mem¬ 
branes.  I.  Hydrogen-ion  Reversal  Point  with  Buffers 
containing  Multivalent  Anions.  S.  Mtjdd  ( J .  Gen.  Physiol., 
1925,  7,  389 — 415). — When  an  electric  current  is  passed  through  a 
mammalian  serous  membrane  bathed  in  dilute  buffer  solution, 
electroendosmosis  causes  a  flow  of  fluid  through  the  membrane. 
This  flow  is  towards  the  cathode  when  the  pu  of  the  fluid  is  greater 
than  a  certain  critical  value — the  reversal  point.  On  the  acid  side 
of  the  reversal  point,  the  flow  is  towards  the  anode.  A  method 
is  described  for  studying  quantitatively  this  electroendosmotic 
effect. 

With  buffer  solutions  containing  only  univalent  ions,  the  reversal 
points  were  somewhat  higher.  The  membranes  used  and  their 
reversal  points  were  :  mesenteries  of  living  animals  (dog,  cat, 
rabbit),  pH=4-4;  post  mortem,  pu= 4-8;  cat  pleurae,  post  mortem, 
pH—4-3;  dog  pleurae,  post  mortem,  pu— 5-0 ;  lean  and  fat  pericardia, 
post  mortem,  pH=5-l ;  human  pericardia,  post  mortem,  pH=5-0. 

Discussing  the  bearing  of  these  results  on  the  question  of  the 
chemical  composition  of  the  water-pervious  channels  through  the 
membranes,  the  author  concludes  that  even  in  the  fat  cells  the 
surfaces  contain  protein  in  important  amounts.  C.  P.  S. 

Selective  Vital  Staining.  J.  Gicklhorn  and  R.  Keller 
(j Biochem.  Z.,  1924,  153,  2 — 13). — Methods  are  described  for  the 
specific  intravital  staining  of  given  organs  and  tissues  whereby 
their  oxidative  or  reductive  activity  may  be  studied.  The  strong 
reducing  action  of  active  nerve-fibres  on  the  dye  is  noted.  Using 
a  combination  of  an  alkaloid  and  dye  ( e.g .,  cocaine  and  methylene- 
blue)  it  is  possible  to  stain  selectively  living  neurones,  receptors, 
fibres,  and  ganglia  of  the  central  nervous  system.  J.  P. 

Enzymes  and  Light.  VI.  Influence  of  Iodides  on  Irradi¬ 
ated  Enzymes.  L.  Pincussen  ( Biochem .  Z.,  1924,  152,  406 — 
415). — The  action  of  malt  diastase  on  soluble  starch  is  inhibited, 
more  especially  in  acid  solution,  by  ultra-violet  irradiation  in  the 
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presence  of  potassium  iodide.  Under  the  same  conditions,  iodide 
has  little  influence  on  the  enzyme  in  the  dark.  On  the  other  hand, 
the  actions  of  salivary  and  taka-diastases  are  increased  by  irradi¬ 
ation,  especially  in  alkaline  solution,  whilst  pancreatic  diastases 
show  a  similar  but  very  much  less  marked  behaviour.  The 
results  are  correlated  with  a  balance  between  the  protective  action 
of  potassium  iodide  and  the  inhibitory  action  of  iodine  liberated 
from  it  by  the  ultra-violet  irradiation.  J.  P. 

Enzymes  and  Light.  VII.  L.  Pincussen.  Influence  of 
Iodides  on  Irradiated  Enzymes.  II.  N.  Klissiunis  ( Biochem . 
Z.,  1924,  152,  416 — 419). — The  inhibitory  action  of  ultra-violet 
irradiation  on  trypsin  is  maximal  in  the  absence  of  iodides  of  the 
alkali  or  alkaline-earth  metals.  Little  or  no  difference  was  detected 
in  the  influence  of  previously  irradiated  or  non-irradiated  salts  on 
enzyme  solutions  kept  in  the  dark.  J.  P. 

Autolysis  of  the  Muscle  of  the  Cod  Fish.  E.  H.  Callow 
(Biochem.  J.,  1925,  19,  1 — 6). — The  autolysis  of  cod  muscle  at  37°, 
whether  previously  frozen  rapidly  to  — 19°  or  not,  is  practically 
complete  after  7  days.  At  1°,  the  change  is  very  slight  even  after 
12  months.  The  autolysis  of  thawed  muscle  previously  frozen 
slowly  in  air  at  — 11°  proceeds  at  a  slightly  greater  rate  than  that 
of  unfrozen  muscle.  On  thawing  cod  muscle  a  fluid  (“  drip  ”) 
separates  out.  This  fluid  contains  a  higher  percentage  of  soluble 
nitrogen  and  autolyses  to  a  greater  extent  than  normal  cod  muscle. 
Cod  muscle  contains  a  protein  which  coagulates  at  37°.  S.  S.  Z. 

Kinetics  of  the  Decomposition  of  Hydrogen  Peroxide  by 
Catalase.  J.  H.  Northrop  (J.  Gen.  Physiol .,  1925, 7,  373 — 387). — 
Having  found,  in  studying  the  kinetics  of  trypsin  digestion,  that 
the  anomalous  results  were  caused  by  the  inactivation  of  the  enzyme 
(A.,  1924,  i,  805),  the  author  has  applied  the  formula  derived  for 
trypsin  to  the  experiments  of  Morgulis  on  catalase  (A.,  1921,  i, 
751).  The  decomposition  of  hydrogen  peroxide  by  liver-catalase 
at  20°,  the  peroxide  being  present  in  excess  and  in  relatively  high 
concentration,  is  accounted  for  by  the  assumptions  :  (1)  The  rate 
of  formation  of  oxygen  is  independent  of  the  peroxide  concen¬ 
tration  if  the  latter  is  greater  than  0T0 M.  (2)  The  rate  of  decom¬ 
position  of  peroxide  is  proportional  at  any  time  to  the  amount  of 
catalase  present.  (3)  The  catalase  undergoes  spontaneous  uni- 
molecular  decomposition  which  is  independent  of  the  concen¬ 
tration  of  catalase,  and  inversely  proportional  to  the  original 
concentration  of  hydrogen  peroxide  up  to  0*4  M.  From  these 
assumptions,  the  equation  K—lft .  log  a /(a — x)  is  derived  and  found 
to  fit  accurately  the  results  obtained  by  Morgulis  (a; = amount  of 
oxygen  liberated  in  time  t;  a = total  amount  of  oxygen  liberated; 
and  K = inactivation  constant  of  the  enzyme).  C.  P.  S. 

Diastase.  W.  Syniewskt  (Bull.  Internat.  Acad.  Pol.  Sci. 
Lettres,  1924,  131 — 143). — It  has  been  shown  previously  that  the 
diastase  present  in  barley  extract  hydrolyses  only  the  a-earbonyl 
linkings  of  the  starch  molecule  and  is  hence  an  a-diastase,  setting 
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free  all  the  maltose  residues  from  the  starch  and  leaving  only  the 
non-reducing  limit  dextrin  I,  which  with  iodine  gives  a  blue  color¬ 
ation  equal  in  intensity  to  that  given  by  starch.  a-Diastase  is 
destroyed  by  heating  the  extract  at  60°  for  20  mins.  The 
[3-diastase  of  malt  arises  only  during  malting,  and  is  not  completely 
destroyed  until  a  tempera ture  of  80°  is  reached.  That  this  [3-di¬ 
astase  is  a  natural  enzyme  and  not  an  artificial  product  is  shown 
by  the  fact  that  the  action  on  starch  of  a  mixture  of  barley  extract 
with  malt  extract  previously  heated  at  78°  corresponds  exactly 
with  that  of  non-denatured  malt  extract.  T.  H.  P. 

Action  of  a-Diastase  on  the  so-called  Amylopectin.  W. 

Syniewski  (Bull.  Internal.  Acad.  Pol.  Sci.  Lettres,  1924, 145 — 148). — 
The  existence  of  the  author’s  non-reducing  “  limit  dextrin  I,” 
which  is  the  source  of  the  dextrins  formed  when  starch  is  hydro¬ 
lysed  with  diastase  (see  i,  368),  might  be  regarded  as  a  proof  of 
Maquenne’s  amylose-amylopectin  theory  of  the  constitution  of 
starch  granules.  The  author  finds,  however,  that  Gatin-Gruzewska’s 
amylopectin  is  hydrolysed  by  the  a-diastase  of  barley  extract  in 
exactly  the  same  way  as  Maquenne’s  amylose  (the  author’s  amylo- 
dextrin,  identical  with  soluble  starch),  the  products  consisting  of 
maltose  and  the  author’s  non-reducing  limit  dextrin  I ;  identity 
between  the  latter  and  amylopectin  is,  therefore,  impossible. 

T.  H.  P. 

Variability  of  the  Optimum  Temperature  for  the  Diastatic 
Action  of  Germinated  Barley  on  Cooked  and  Uncooked 
Starchy  Materials.  R>.  Lecoq  (Bull.  Soc.  Chim.  biol.,  1925,  7, 
26 — 30). — The  optimum  temperature  for  the  diastatic  action  of 
extracts  of  malt  varies  from  50°  to  75°  and  depends  on  the  con¬ 
dition  of  the  malt  and  on  whether  the  starchy  materials  to  be  acted 
upon  are  cooked  or  uncooked.  [Cf.  B.,  1925,  257.]  C.  T.  G. 

Diastatic  Breakdown  of  Starch.  L.  de  Hoop  and  J.  A.  van 
Laer  (Biochem.  Z.,  1925,  155,  235 — 244). — It  is  possible  to  obtain 
practically  quantitative  yields  of  maltose  from  starch  if  an  amylase 
is  used  which  is  rich  in  co-enzyme,  but  most  malt  amylases,  and  all 
dialysed  preparations,  yield  a  mixture  of  approximately  80% 
maltose  and  20%  dextrin.  By  evaporating  the  reaction  mixture 
to  dryness,  dissolving  the  residue  in  pyridine,  and  pouring  into 
96%  alcohol,  the  dextrin  comes  out  of  solution  and  may  be  freed 
from  maltose  by  two  reprecipitations.  The  purified  dextrin  has 
reducing  properties,  an  [a]??  of  178-5°,  and  is  very  resistant  toward 
malt  extracts  and  commercial  diastase  preparations.  It  does  not 
appear  to  be  a  trihexosan.  H.  D.  K. 

Source  of  Error  in  the  Use  of  Lintner’s  Starch  Solution  for 
Determining  Diastatic  Power.  W.  Syniewski  (Bull.  Internal. 
Acad.  Pol.  Sci.  Lettres ,  1924,  149 — 151). — When  Lintner’s  starch  is 
used  for  the  determination  of  diastatic  activity,  low  values  for  the 
latter  are  obtained,  as  an  appreciable  quantity  of  diastase  may 
be  present  without  hydrolysis  occurring.  The  error  introduced  in 
this  way  increases  with  the  age  of  the  starch  solution,  and  appears 
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to  depend  on  adsorption  of  diastase  by  suspended  colloidal  particles 
of  reversion  products  of  the  starch.  T.  H.  P. 

Laccase  and  the  Laws  of  Enzyme  Action.  P.  Fleury  (J. 
Pharm.  Chim.,  1925,  [viii],  1,  105 — 116). — The  relations  existing 
between  the  amount  of  substrate  transformed  and  time,  concen¬ 
tration  of  enzyme,  and  pB,  have  been  studied  by  methods  previously 
described  (cf.  A.,  1924,  i,  594),  and  it  is  found  that  laccase  obeys  the 
general  laws  followed  by  hydrolytic  enzymes.  A  theory  is  put 
forward  to  explain  the  cause  of  the  variation  of  the  optimum  pB 
with  the  concentration  of  guaiacol.  H.  J.  C. 

Enzymes  present  in  the  Latex  of  Ficus  carica.  I. 
Esterases.  S.  Visco  (Arch.  Farm.  sper.  Sci.  aff.,  1924,  38,  243 — 
250). — The  latex  of  Ficus  carica  contains  an  esterase  capable  of 
hydrolysing  mono-  and  tri-butyrins,  although  it  is  without  action 
on  triolein.  The  observed  instability  of  the  emulsions  of  latex 
and  triolein  may  be  the  cause  of  the  lack  of  action  in  this  case. 

T.  H.  P. 

Enzyme  Action.  XXIX.  Lipolytic  Actions  of  Rabbit 
Tissues.  H.  M.  Noyes  and  K.  G.  Falk  (J.  Biol.  Chem.,  1925, 
62,  687 — 695).  XXX.  Lipolytic  Action  of  Tissues  of  Different 
Animals.  K.  G.  Falk,  H.  M.  Noyes,  and  K.  Sugiura  (ibid.,  697 — 
709). — XXIX. — A  study  of  the  lipolytic  activity  of  extracts  of  the 
different  tissues  of  the  rabbit  towards  various  esters  shows  that 
the  activity  decreases  in  the  order,  liver,  lungs,  testes,  kidney, 
brain,  leg  muscle. 

XXX. — No  general  similarity  could  be  observed  in  the  curves 
representing  the  relative  lipolytic  activities  of  extracts  of  the  same 
tissue  taken  from  different  animals  towards  the  same  series  of 
esters  except  in  the  case  of  the  brain.  In  absolute  activity,  the 
tissues  of  the  rat  were  the  richest,  followed  in  descending  order  by 
those  of  the  rabbit,  ox,  and  man.  C.  R.  H. 

Determination  of  Lipase  in  Body  Fluids  and  in  Tissues. 

P.  Rona  and  A.  Lasnitzki  (Biochem.  Z.,  1924,  152,  504 — 522). — 
A  method  is  described  for  measuring  the  lipolytic  activity  of  sur¬ 
viving  tissues,  which  depends  on  the  determination  of  the  carbon 
dioxide  liberated  from  a  Ringer  bicarbonate  solution  by  the  acid 
derived  from  the  substrate — glyceryl  tributyrate.  The  lipase  of 
serum  (1  :  1000)  acting  on  the  substrate  gives  a  linear  curve  over  a 
period  of  2  hrs.  J.  P. 

Oxidising  Enzymes  in  the  Constituents  of  the  Seeds  of 
French  and  Soya  Beans.  J.  J.  Nitzesctj  and  J.  Cosma  (Compt. 
rend,.  Soc.  Biol.,  1924,  89,  1247 — 1250;  from  Chem.  Zentr.,  1924,  ii, 
672). — Dehydrogenase  is  present  in  the  meal  of  both  beans.  The 
embryo  is  richest  in  the  enzyme,  whilst  the  cotyledons  and  husk 
contain  little  or  none.  G.  W.  R. 

Iron,  the  Oxygen-carrying  Component  of  the  Oxidative 
Enzyme.  O.  Warburg  (Biochem.  Z.,  1924,  152,  479 — 494). — A 

review,  more  particularly  of  the  author’s  own  recent  work,  of  the 
role  of  iron  as  an  oxidative  catalyst.  J.  P. 
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Isolation  of  the  Perhydridase  (Schardinger’s  Enzyme)  of 
Milk.  B.  Sbarsky  and  D.  Michlin  (Biochem.  Z.,  1925,  155, 
485 — 494). — For  the  determination  of  perhydridase  the  nitrate 
reduction  method  of  Bach  is  preferred  to  the  methylene -blue 
method.  The  enzyme  is  associated  with  the  cream  and  occurs  only 
in  traces  in  skimmed  milk  and  in  butter,  butter-milk  being  a  con¬ 
venient  source  of  the  enzyme.  The  precipitate  obtained  on  treating 
butter-milk  with  acetone  is  dried  and  extracted  with  light  petroleum. 
The  resulting  powder  is  strongly  active,  reducing  nitrates  to  nitrites 
and  methylene -blue  to  its  leuco-base.  It  is  insoluble  in  water,  but 
dissolves  in  Y/200 -hydrochloric  acid  to  give  a  solution  480  times 
as  active  as  milk.  Perhydridase  has  a  temperature  optimum 
of  60°.  Aldehydes,  xanthine,  hypoxanthine,  and  protein  degrad¬ 
ation  products  act  as  oxygen  acceptors  to  the  isolated  enzyme, 
which  is  regarded  as  being  identical  with  Schardinger’s  enzyme  and 
with  purine-oxydase.  J.  P. 

Influence  of  Oxygen  on  the  Production  of  Urea  by  Enzymes 
of  the  Liver  and  Spleen.  R.  A.  McCance  ( Biochem .  J.,  1925, 
19,  134 — 140). — From  experiments  on  the  effect  of  oxygen  on  the 
formation  of  urea  in  autolysis  of  liver  and  of  spleen,  it  is  found  that 
this  gas  inhibits  the  rate  of  urea  production  in  autolysis  by  tissue 
enzymes.  Where  other  factors  such  as  hydrogen-ion  concentration 
and  accumulation  of  amino-acids  are  concerned,  the  effect  of  oxygen 
may  also  be  to  reduce  the  total  amount  of  urea  formed.  S.  S.  Z. 

Enzymes  of  the  Skin.  J.  Wohlgemuth  and  Y.  Yamasaki 
{Klin.  Woch.,  1924,  3,  1113 — 1114;  from  Chem.  Zentr.,  1924,  ii, 
673). — Appreciable  amounts  of  diastase  and  catalase  are  found  in 
all  layers  of  the  skin.  A  lipase  also  occurs  which  is  not  sensitive 
to  either  quinine  or  atoxyl.  Only  one  autolytic  ferment  of  moderate 
intensity  was  found.  G.  W.  R. 

Enzymic  Synthesis  of  Protein.  II.  Effect  of  Temperature 
on  Synthesising  Action  of  Pepsin.  H.  Borsook  and  H. 
Wasteneys  {J.  Biol.  Chem.,  1925,  62,  633 — 639.  III.  Effect  of  pa 
on  Peptic  Synthesis.  H.  Wasteneys  and  H.  Borsook  {ibid., 
675 — 686;  cf.  this  vol.,  i,  102). — II. — Boiling,  or  the  addition 
of  alkali,  destroys  both  hydrolytic  and  synthetic  properties  of 
pepsin;  in  concentrated  solutions  at  pu  4-0  of  the  peptic  hydro¬ 
lysates  of  egg-albumin  the  synthesising  action  of  pepsin  is  pro¬ 
gressively  increased  by  raising  the  temperature  up  to  72°,  at  which 
temperature  the  enzyme  is  destroyed. 

III. — The  optimum  pK  for  peptic  synthesis  is  4-0.  The  curve 
representing  the  relation  of  pn  to  amount  of  protein  synthesised 
resembles  in  form  the  primary  dissociation  curve  of  a  dibasic  acid 
or  the  curve  representing  the  undissociated  residue  of  an  amphoteric 
electrolyte.  No  evidence  could  be  obtained  of  auto-destruction 
of  the  enzyme  at  any  of  the  reactions  employed,  nor  was  the  relation 
between  amount  of  enzyme  and  amount  of  protein  synthesised  a 
linear  one ;  it  is  therefore  concluded  that  the  effect  of  the  pK  on  the 
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reaction  is  due  to  the  ionisation,  not  of  the  enzyme,  but  of  a  dibasic 
acid  or  an  amphoteric  electrolyte  contained  in  the  substrate. 

C.  R.  H. 

Nephelometric  Investigations  on  the  Enzymic  Hydrolysis 
of  Proteins.  III.  Determination  of  Peptic  and  Tryptic 
Digestion  of  Casein.  P.  Rona  and  H.  Kueinmann  ( Biochem .  Z., 
1925,  155,  34— 53).— A  method  (cf.  A.,  1923,  i,  1145;  this  yol., 
i,  103)  for  the  rapid  determination  of  casein  solutions  is  described 
and  modified  to  follow  quantitatively  the  rate  of  hydrolysis  of 
casein  during  peptic  and  tryptic  digestion.  Phosphate-buffered 
sodium  acetate-casein  solutions  are  precipitated  with  hot,  saturated 
quinidine  hydrochloride  solution,  made  up  to  standard  volume, 
and  after  10  mins,  are  compared  with  standards  nephelometrically. 
The  error  of  the  method  is  1 — 2%.  P.  W.  C. 

Standards  for  the  Colorimetric  Determination  of  Trypsin. 
J.  A.  Smorodinzev  and  A.  N.  Adova  {Biochem.  Z .,  1924,  153, 
14 — 18). — The  method  of  Palladin  for  determining  tryptic  activity 
( Pfliiger’s  Arch.,  1910,  134,  337)  is  improved  by  staining  the  fibrin 
with  a  0  05%  solution  of  diphenylrosaniline  in  glycerol  instead  of 
in  alcohol,  and  by  using  water-glycerol  in  place  of  aqueous  colour 
standards.  J.  P. 

Liberation  of  Ammonia  in  Tryptic  Digestion.  A.  Hunter 
and  R.  G.  Smith  {J.  Biol.  Chem.,  1924,  65,  649 — 665). — In  the  tryptic 
hydrolysis  of  casein,  gliadin,  and  Witte’s  peptone,  the  production 
of  ammonia  is  relatively  very  much  slower  than  the  formation  of 
free  amino-nitrogen;  the  results  indicate  that  the  amide  linkings 
are  far  more  resistant  to  this  enzyme  than  the  peptide  linkings ; 
the  result  with  Witte’s  peptone  further  shows  that  preliminary 
peptic  digestion  does  not  render  the  amide  linkings  more  susceptible 
to  attack  by  trypsin.  C.  R.  H. 

Effect  of  Lecithin,  Cholesterol,  and  Cholesterol  Derivatives 
on  Tryptic  Digestion.  F.  Standenath  {Biochem.  Z.,  1925,  155, 
245 — 246). — Lecithin  strongly  inhibits  tryptic  digestion  ;  chol¬ 
esterol  and  cholesterol  derivatives  have  no  influence  on  it.  H.  D.  K. 

Relation  of  Chemical  Structure  to  Rate  of  Hydrolysis  of 
Peptides.  II.  Hydrolysis  with  Erepsin.  P.  A.  Levene  and 
H.  S.  Simms  {J.  Biol.  Chem.,  1925,  62,  711—724;  cf.  A.,  1924,  i, 
1360). — In  general,  ereptic  hydrolysis  of  peptides  follows  a  similar 
course  to  that  already  described  for  acid  hydrolysis ;  with  erepsin, 
as  with  acid,  glycylsarcosine  shows  anomalous  behaviour.  From 
the  results,  it  is  concluded  that  the  strength  of  any  peptide  or 
anhydride  linking  is  a  function  of  the  acidic  or  basic  dissociation 
constants  of  the  group  involved.  C.  R.  H. 

Tyrosinase-Tyrosine  Reaction.  II.  Theory  of  Deamin¬ 
ation.  H.  S.  Raper  and  A.  Wormall  {Biochem.  J.,  1925,  19, 
84 — 91). — The  following  evidence  is  produced  to  show  that  there 
is  no  intermediate  deamination  of  tyrosine  by  tyrosinase  as  suggested 
by  Bach.  There  is  no  production  of  ammonia  during  the  oxidation 
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of  tyrosine  by  tyrosinase.  The  removal  of  all  the  ammonia  initially 
present  in  the  solutions  or  formed  by  any  part  of  the  oxidation 
process  does  not  affect  the  formation  of  the  intermediate  and 
final  products  of  the  action  of  the  enzyme,  which  is  contrary  to 
Bach’s  hypothesis  that  melanin  is  formed  as  a  result  of  oxidation 
of  the  deaminised  tyrosine  accompanied  by  condensation  with 
ammonia.  Tyrosinase  has  no  action  on  solutions  of  p-hydroxy- 
phenylpyruvic  acid  either  with  or  without  the  necessary  ammonia 
for  recondensation.  Melanin  contains  8-40%  of  nitrogen  (tyrosine 
7-73%).  Some  properties  of  melanin  are  given.  S.  S.  Z. 

Tyrosinase-Tyrosine  Reaction.  III.  Supposed  Deamin- 
ising-  Action  of  Tyrosinase  on  Amino-acids.  F.  C.  Happold 
and  H.  S.  Raper  ( Biochem .  J .,  1925, 19,  92 — 100). — Further  evidence 
in  support  of  the  view  that  tyrosinase  has  no  intermediate  deamin- 
ising  action  is  produced  (see  preceding  abstract).  There  is  no 
aldehyde  formation,  liberation  of  ammonia,  or  diminution  in  amino- 
nitrogen  when  potato  tyrosinase  acts  on  glycine,  alanine,  or  phenyl- 
glycine.  When  tyrosinase  acts  on  tyrosine  to  form  melanin  or  its 
precursors,  oxygen  is  absorbed.  No  such  absorption  occurs  when 
equivalent  molecular  solutions  of  glycine  or  alanine  replace  tyrosine. 
The  ammonia  formation  observed  by  Chodat  and  Schweizer  by  the 
action  of  tyrosinase  on  amino-acids  takes  place  only  when 
p-cresol,  phenol,  or  pyrocatechol  is  present.  Resorcinol,  quinol, 
and  p-benzoquinone  have  not  this  effect;  o-benzoquinone  alone 
causes  deamination  of  amino-acids  in  the  same  way  as  the  system 
p-cresol-tyrosinase.  It  is  suggested  that  certain  phenols  in  the 
presence  of  amino-acids  form  a  preliminary  o-quinone  deriv¬ 
ative  which  attacks  the  amino-acids  with  the  liberation  of  ammonia. 

s.  s.  z. 

Mechanism  of  the  Tyrosine-Tyrosinase  Reaction.  R.  A. 
Gortner  (Proc.  Soc.  Exp.  Biol.  Med.,  1924,  21,  543 — 545). — 
When  tyrosinase  is  removed  from  a  tyrosine  solution  by 
filtration  (using  an  insoluble  form  of  the  enzyme  prepared  from 
meal-worms,  cf.  T.,  1910,  97,  110),  after  the  initial  rose  colour  has 
developed,  the  solution  remains  unchanged  and  the  black  pigment 
is  not  formed.  The  presence  of  the  enzyme  is  necessary  for  the 
initiation  of  each  stage  of  the  reaction  (cf.,  however,  Raper  and 
Wormall,  A.,  1923,  i,  1146).  Further,  the  action  of  tyrosinase, 
soluble  or  insoluble,  on  tyrosol  does  not  go  beyond  the  production 
of  the  rose  colour  even  on  long  keeping.  The  formation  of  the 
black  oxidation  colours  appears  to  require  the  presence  of  an  amino 
group  (absent  from  tyrosol).  C.  T.  G. 

Plant  Tyrosinases  (with  Particular  Regard  to  the  Action  of 
Quinine).  F.  Boas  and  F.  Merkenschlager  ( Biochem .  Z., 
1925,  155,  197 — 227). — The  organs  (leaves,  tubers,  seeds)  of  certain 
plants  become  black  if  placed  in  a  solution  of  quinine  sulphate,  of 
a  concentration  of  not  less  than  about  0-05%.  This  is  consequent 
on  the  setting  free  of  tyrosinase  from  the  cells  damaged  by  the 
quinine.  It  is  possible  to  protect  the  cells  by  addition  of  sodium 
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or  potassium  hydrogen  phosphate  to  the  quinine-containing  medium, 
and  comparison  is  made  with  the  beneficial  effect  of  phosphate 
injection  on  the  excretion  of  pigmented  urine  which  may  occur  in 
malaria  patients  after  large  doses  of  quinine.  Pigmentation  similar 
to  that  produced  by  quinine  salts  is  brought  about  in  the  same 
plants  in  the  absence  of  quinine  when  their  cells  are  damaged  by 
cold  or  heat  or  narcosis  or  by  other  agents,  and  the  influence  is 
described  of  a  large  number  of  organic  and  inorganic  substances 
on  this  pigmentation  in  the  potato.  The  use  of  quinine  sulphate 
in  the  investigation  of  infectious  diseases  of  plants  is  suggested. 

H.  D.  K. 

Influence  of  Acidity  on  the  Action  of  Yeast  Extracts  on 
Concentrated  Solutions  of  Dextrose.  R.  Kuhn  and  G.  E. 
von  Grundherr. — (See  i,  203.) 

Alcoholic  Zymase  and  a  more  Exact  Interpretation  of  its 
Activity.  G.  Paris  (Atii  Congr.  Naz.  Chim.  Ind.,  1924,  446 — 
449). — The  results  now  obtained,  in  conjunction  with  those  pre¬ 
viously  published,  show  that  in  an  acid  or  neutral  medium  the 
fermentation  of  dextrose  by  yeast  proceeds  regularly  and  to  com¬ 
pletion,  ethyl  alcohol  being  the  final  product.  In  presence  of  sodium 
sulphite,  fermentation  remains  incomplete  owing  to  the  intercep¬ 
tion  of  the  acetaldehyde ;  the  acceptor  for  the  hydrogen  of  ferment¬ 
ation  being  thus  rendered  unavailable,  glyceraldehyde  takes  its 
place  and  is  converted  into  glycerol.  Under  these  conditions,  the 
ratio  aldehyde  :  glycerol  is  approximately  that  expressed  by  the 
equation :  C6H1206— CH3UH0+C02-{-C3H803.  In  an  alkaline 

medium,  acetaldehyde  undergoes  simultaneous  oxidation  and 
reduction  (Cannizzaro’s  reaction)  under  the  influence  of  yeast, 
giving  rise  to  alcohol  and  acetic  acid ;  that  yeast  generates  aldehydo- 
mutase  is  shown  by  the  fact  that  other  aldehydes  also  are  con¬ 
verted  into  the  corresponding  alcohol  and  acid. 

In  accordance  with  these  results,  the  author  advances  the  follow¬ 
ing  modified  conception  of  the  action  of  zymase,  which  must  be 
regarded  as  composed  of  a  number  of  independent  enzymes.  The 
work  of  the  latter  begins  with  depolymerisation  of  the  sugar  and 
ends  with  the  formation  of  alcohol.  The  phenomenon  of  ferment¬ 
ation  consists,  indeed,  not  of  three  separate  reactions  as  supposed 
by  Neuberg,  but  of  a  single  continuous  process  :  (1)  C6H1206  — >■ 
20H-CH2-CH(0H)-CH0 ;  (2)  — >  CH3-COCHO,H20 ;  (3)  — > 

CH3-COC02H+H2;  (4)  CH3-CO-CO„H  — >  C02+CH3-CH0;  (5) 
CH3-CHO+H2  — >  CH3-CH2-OH.  If  the  acetaldehyde  is  fixed, 
reaction  (5)  does  not  take  place,  and  the  glyceraldehyde  undergoes 
reduction  to  glycerol.  T.  H.  P. 

Action  of  Ultra-violet  Rays  on  Alcoholic  Fermentation  and 
on  Yeast.  R.  and  R.  db  Fazi  (Atti  Congr.  Naz.  Chim.  Ind.,  1924, 
449 — 450). — The  influence  of  ultra-violet  rays  on  fermenting  wort 
(cf.  A.,  1916,  i,  236;  1922,  i,  1219)  results  in  decreased  time  of 
fermentation  and  maturation,  and  in  enhanced  keeping  properties, 
of  the  beer.  [Cf.  B.,  1925,  257.]  T.  H.  P. 
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Relation  between  Alcoholic  Fermentation  and  Hydrogen- 
ion  Concentration.  I.  E.  Hagglund  and  A.  M.  Augustson 
(Biochem.  Z.,  1925,  155,  334 — 347). — Taking  the  rate  of  evolution 
of  carbon  dioxide  to  indicate  the  velocity  of  fermentation  of  sucrose, 
dextrose,  and  maltose  by  yeast,  the  optimum  reaction  for  this 
fermentation  at  30°,  in  presence  of  various  buffer  mixtures — of 
phosphates,  of  lactic  acid  and  sodium  lactate,  of  acetic  acid  and 
sodium  acetate,  of  pyruvic  acid  and  sodium  pyruvate — has  been 
found  to  be  in  the  neighbourhood  of  pK  4-5.  The  optimum  pa 
varies  somewhat  with  the  nature  and  concentration  of  the  buffer 
substances.  Alcoholic  fermentation  is  extraordinarily  sensitive  to 
free  acetic  acid,  whilst  free  phosphoric  acid  is  relatively  inactive. 

H.  D.  K. 

Artificial  and  Natural  Formation  of  Sugar  Phosphates. 

C.  Neuberg  and  M.  Kobel  ( Biochem .  Z.,  1925,  155,  499 — 506). — 
The  oxidation  of  laevulose  by  molecular  oxygen  in  the  presence  of 
phosphate  (Warburg  and  Yabusoe,  A.,  1924,  i,  713;  Meyerhof 
and  Matsuoka,  ibid.,  1045)  is  not  accompanied  by  the  intermediate 
formation  of  hexose-phosphates.  The  formation  of  the  latter  in 
dextrose  solutions  in  the  presence  of  yeast  or  yeast  juice  at  pK  6-4 
to  8-4  is  but  slightly  slowed  by  the  addition  of  considerable  amounts 
of  cyanide,  from  which  it  is  concluded  that  the  latter  process  is 
not  dependent  on  the  catalytic  action  of  a  heavy  metal  as  is  the 
oxidation  of  laevulose  in  the  presence  of  phosphate.  J.  P. 

Yeast  Metabolism.  I.  A.  K.  Balls  and  J.  B.  Brown  ( J . 
Biol.  Chem.,  1925,  62,  789 — 821).  II.  Carbon  Dioxide  and 
Alcohol.  J.  B.  Brown  and  A.  K.  Balls  (ibid.,  823 — 836). — I. 
Bakers’  yeast  (Saccharomyces  cerevisice)  was  grown  in  a  medium 
consisting  of  beet-sugar  molasses  and  ammonium  salts,  the  mixture 
being  aerated.  The  growth,  determined  by  measuring  the  dry 
weight  of  the  yeast  at  intervals,  was  found  to  be  logarithmic;  at 
the  end  of  the  8th  hour,  however,  there  was  a  sharp  transition  in 
the  rate  of  growth,  the  velocity  constant  falling  to  1/10  of  its 
previous  value.  This  point  of  transition  was  coincident  with  the 
disappearance  of  sugar  from  the  medium  and  with  the  occurrence 
of  the  maximum  concentration  of  alcohol ;  the  slackening  of  growth 
could  be  prevented  by  addition  of  fresh  sugar.  No  evidence  was 
obtained  of  the  production  of  growth -inhibiting  substances  in  the 
medium.  A  definite  relation  was  found  to  exist  between  con¬ 
centration  of  yeast  and  rate  of  fermentation,  but  not  between 
concentration  of  yeast  and  rate  of  inversion.  The  total  nitrogen 
remained  unchanged  throughout  the  whole  period  of  growth,  but 
the  soluble  nitrogen  decreased  progressively  and  independently  of 
the  rate  of  growth  of  the  yeast ;  atmospheric  nitrogen  was  therefore 
not  fixed  and  the  soluble  nitrogen  was  used  only  for  budding  up 
yeast  cells.  After  the  disappearance  of  the  sugar,  there  remained 
an  unidentified  reducing  substance  in  the  medium  which  was 
constant  in  amount  throughout  the  remainder  of  the  experiment. 

II. — The  ratio  of  alcohol  to  carbon  dioxide  produced  under  the 
conditions  described  above  was  found  to  be  considerably  less  than 
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that  required  by  the  accepted  equation  for  the  fermentation  of  a 
hexose,  although  the  excess  of  carbon  dioxide  was  not  equivalent 
to  the  alcohol  which  had  disappeared.  Similarly,  if  solutions  of 
alcohol  containing  yeast  were  aerated,  alcohol  disappeared,  and 
carbon  dioxide  (less  than  the  equivalent  of  the  alcohol  lost)  was 
produced,  whilst  the  yeast  increased  in  weight.  It  is  concluded 
that,  in  presence  of  excess  of  oxygen,  alcohol  is  oxidised  by  yeast, 
partly  to  carbon  dioxide  and  'partly  to  some  substance  utilised  by 
yeast  in  its  growth.  C.  It.  H. 

Effect  of  Nitrates  on  Yeast.  A.  Fernbacii  and  S.  Nicolau 
( Compt .  rend.  Soc.  Biol.,  1924,  91,  8 — 10;  from  Cheni.  Zentr.,  1924, 
ii,  995). — Potassium  nitrate  exerts  an  accelerating  effect  on  zymase. 
With  prolonged  contact,  nitrate  is  changed  to  nitrite,  which  de¬ 
presses  the  activity  of  the  yeast.  Nitrate  has  no  effect  on  the  other 
enzymes  of  yeast.  In  the  absence  of  a  supply  of  nitrogen  other 
than  nitrate,  yeast  does  not  multiply.  G.  W.  It. 

Metabolism  of  Acid-fast  Bacteria.  IV.  Metabolism  of 
the  Human  and  Bovine  Types  of  Tubercle  Bacillus.  S. 

Kondo  ( Biochem .  Z.,  1925,  155,  148 — 158). — An  investigation 
(cf.  A.,  1924,  i,  804)  of  the  growth  of  the  tubercle  bacillus  types 
humanus,  bovinus,  and  gallinaceus  in  nutrient  media  containing 
various  sources  of  carbon  (organic  acids,  alcohols,  and  carbohydrates) 
and  nitrogen  (ammonia,  amino-aeids,  urea,  and  uric  acid)  revealed 
little  difference  in  metabolism  amongst  the  three  types,  each  being 
characterised  by  the  utilisation  of  only  a  narrow  range  of  simple 
substances.  P.  W.  C. 

“  Intestinal  ”  Anthrax.  G.  Sakareelj  (Compt.  rend.,  1924, 
179,  937 — 939). — Gastric  juice  from  adult  guinea-pigs  and  rabbits 
kills  the  non-sporing  bacteria  in  5  or  10  mins.,  whilst  with  that  from 
new-born  animals  the  time  is  usually  2  mins.  Intestinal  secretions, 
even  when  dilute,  inhibit  the  germination  of  anthrax  spores, 
although  the  development  of  proteus,  Staphylococcus,  and  other 
microbes  is  in  no  way  hindered.  The  action,  especially  marked  in 
the  case  of  fresh  material,  falls  off  in  old  or  heated  specimens ;  it  is 
impaired  by  pathological  conditions  of  the  intestinal  tract. 

H.  J.  E. 

Globulin  and  Albumin  Fractions  of  Blood  Plasma  of  Cows 
and  Calves  in  Relation  to  Infection  with  Bacillus  abortus. 

P.  E.  Howe  and  E.  S.  Sanderson  ( J .  Biol.  Chem.,  1925,  62,  767 — 
788). — Subcutaneous  inoculation  of  living  cultures  of  Bacillus 
abortus  or  of  rabbits’  blood  corpuscles  into  calves  produced  no  perma¬ 
nent  changes  in  the  distribution  of  the  blood  proteins,  although  a 
temporary  increase  in  the  fibrinogen  and  a  rise  or  fall  in  the  total 
globulin  might  be  observed.  No  change  was  observed  in  the  plasma 
proteins  of  cows  during  normal  pregnancy,  but  after  intravenous 
inoculation  with  B.  abortus  and  in  cows  which  had  aborted  there 
was  found  constantly  an  increase  in  the  globulin  and  in  50%  of 
the  cases  a  decrease  in  the  albumin.  Certain  further  changes  in 
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the  distribution  of  plasma  proteins  both  of  cows  and  calves  are 
described,  which  appear  to  be  dependent  on  changes  in  environment. 

C.  E.  H. 

Bacterial  Autolysis.  Acidification  due  to  the  Formation 
of  (3-Hydroxybutyric  Acid.  Lemoigne  (Ann.  Inst.  Pasteur, 
1925,  39,  144 — 173). — Aqueous  emulsions  of  bacillus  M  (probably 
Bacillus  megatherium  de  Bary)  rapidly  become  acid,  the  final  acidity 
being  6 — 7  times  that  at  the  commencement ;  1  g.  of  dry  bacteria 
represents  an  acidity  of  16 — 18  c.c.  of  an  iV/10-solution,  60 — 75% 
of  this  acidity  being  due  to  (3-hydroxy butyric  acid.  This  occurs 
also  in  the  absence  of  oxygen  and  without  the  production  of  gases. 
As  in  all  such  phenomena,  there  is  elimination  of  soluble  phosphates. 

I.  E.  B. 

Action  of  Bacteria  on  Bile  Acids.  H.  Licbt  ( Biochem .  Z., 

1924,  153,  159 — 164). — Various  bacteria  ( coli ,  proteus,  typhus, 

pyocyaneus.  Streptococcus,  Staphylococcus,  and  fsecal)  do  not  bring 
about  the  scission  of  bile  acids  into  cholic  acid  and  their  respective 
amino-acids,  but  they  do  alter  the  cholic  acid  residue  in  such  a 
way  that  the  gravimetric  determination  of  the  bile  acids  cannot 
be  carried  out  by  Exner  and  Heyrovsky’s  method.  J.  P. 

Destruction  of  Uric  Acid  by  Bacteria  and  Moulds.  J.  L. 

Morris  and  E.  E.  Ecker  (J.  Infect.  Dis.,  1924,  34,  592 — 598). — 
Ulpiani’s  uric  acid  bacterium,  isolated  from  faeces,  destroys  uric 
acid,  but  not  owing  to  the  presence  of  uricase.  In  simple  media, 
the  following  pathogenic  moulds  destroyed  uric  acid  :  Epider- 
mophyton  inguinale,  Mastigocladium  blochi,  a  nail  Blastomyces, 
Achorion  violaceum,  and  Sporotrichum  shenkii. 

Chemical  Abstracts. 

Nitroprusside  Reaction  of  Bacteria.  A.  B.  Callow  and 
M.  E.  Robinson  (Biochem.  J .,  1924,  19,  19 — 24). — Bacillus  alcali- 
genes,  B.  proteus,  B.  pyocyaneus,  B.  prodigiosus,  and  B.  fluorescens 
give  strong  nitroprusside  reactions.  The  substance  responsible  for 
this  reaction  has  not  yet  been  identified.  The  iodine  equivalents 
in  each  case  are  given.  B.  coli,  B.  sporogenes,  Sarcina  aurantiaca, 
Staphylococcus  aureus,  Streptococcus  acidi  lactici,  and  the  Timothy 
grass  bacillus  failed  to  give  the  nitroprusside  reaction. 

s.  s.  z. 

Bacterial  Fermentation,  particularly  in  the  Coli-Typhosus 
Group.  W.  C.  de  Graafe  and  A.  J.  Le  Fevre  (Biochem.  Z., 

1925,  155,  313 — 332). — Neuberg’s  method  of  fixation  with  sodium 
sulphite  has  been  extensively  employed  in  an  investigation  of  the 
production  of  acetaldehyde  during  the  fermentation  of  a  large 
number  of  sugars  and  polyhydric  alcohols  by  various  members  of 
this  group  of  bacteria.  Acetaldehyde  is  invariably  found  where- 
ever  gas  or  acid  formation  takes  place.  Many  of  the  simpler  sugars 
and  related  compounds,  e.g.,  glyceraldehyde,  glycerol,  glyceric  acid, 
dihydroxyacetone,  pyruvic  acid,  ethylene  glycol,  are  fermented  by 
certain  of  the  colon  organisms  with  intermediate  production  of 


BIOCHEMISTRY 


i.  479 


acetaldehyde.  Support  is  given  to  Neuberg’s  view  as  to  the  im¬ 
portance  of  pyruvic  acid  as  an  intermediate  substance  during 
bacterial  fermentation. 

The  basal  medium  employed  was  peptone  water  containing  sodium 
sulphite,  with  calcium  carbonate  in  suspension.  The  fermenta¬ 
tion  of  glycol,  pyruvic  acid,  and  glycerol  by  Bacillus  coli  was 
followed  quantitatively  and  a  carbon  balance  sheet  prepared. 
Carbon  dioxide,  acetic  acid,  and  hydrogen  were  the  main  products ; 
only  in  the  case  of  glycerol  were  appreciable  quantities  of  succinic 
and  lactic  acids  formed.  The  succinic  acid  is  probably  formed 
from  pyruvic  acid.  H.  D.  K. 

Causes  of  pu  Variation  in  Cultures  of  Bacillus  diphtherice. 

G.  Abt  and  G.  Loiseau  (Ann.  Inst.  Pasteur,  1925,  39,  114 — 143). — • 
Bacillus  diphtherice  grown  in  Martin  broth  produces  much  carbon 
dioxide,  more  than  half  of  which  is  liberated  during  growth, 
the  remainder  being  partly  free  and  partly  as  bicarbonate,  in  the 
medium.  The  dissolved  carbon  dioxide  is  partly  ionised,  and  tends  to 
increase  the  acidity.  There  is,  however,  no  definite  relationship 
between  the  pa  at  any  given  time  and  the  amount  of  carbon  dioxide 
dissolved.  B.  diphtherice  destroys  acetic  acid  preferably,  then 
butyric  and  lactic  acids,  whilst  formic  acid  is  the  most  resistant. 
Simultaneous  formation  and  destruction  of  the  acids  takes  place 
during  the  growth  of  the  organism,  the  former  predominating  in 
the  first  2  days,  the  two  processes  being  about  equal  for  the  next 
2  days,  after  which  the  latter  predominates.  This  process  together 
with  the  accumulation  of  carbon  dioxide  in  the  medium  explains  the 
initial  phase  of  acidity  of  cultures  made  in  alkaline  media.  Alka¬ 
linity  is  produced  by  three  causes  :  production  of  ammonia,  con¬ 
version  of  salts  of  organic  acids  into  hydrogen  carbonates,  and  the 
change  of  primary  to  secondary  phosphates.  In  acid  media,  the 
rapid  destruction  of  the  organic  acids  and  the  buffering  action  of 
the  bicarbonate  suppress  the  phase  of  acidification.  I.  E.  B. 

Utilisation  of  Paraffin  by  Micro-organisms.  W.  0.  Tausson 
(Biochem.  Z.,  1925,  155,  356 — 368). — A  mould,  allied  to  Aspergillus 
flavus,  has  been  isolated  which  is  capable  of  utilising  paraffin  wax 
or  vaseline  as  sole  source  of  carbon.  Grown  aerobically  in  a  syn¬ 
thetic  medium,  75%  of  the  paraffin  is  decomposed  in  six  weeks. 
The  optimum  pn  for  growth  lies  between  7-0  and  8-0.  A  mixture 
of  esters  of  higher  fatty  acids  with  alcohols  of  high  molecular  weight 
is  formed  as  an  intermediate  product.  Other  fungi  and  bacteria 
having  similar  properties  are  described.  H.  13.  K. 

Biochemistry  of  Vibrio  cholerce.  J.  Hirsoii  (Z.  Hyg. 
Infekt.-Krankh.,  1924,  102,  503 — 516;  from  Chem.  Zentr.,  1924, 
ii,  684). — In  aqueous  peptone  cultures  Vibrio  cholerce  reduces  nitrate 
quantitatively  to  nitrite.  The  reduction  is  independent  of  the 
initial  development  of  the  vibrio.  The  velocity  of  reaction  increases 
with  the  time  and  with  the  concentration  of  nitrate  up  to  0-3%. 
Oxygen  from  the  nitrate  cannot  replace  deficient  atmospheric 
oxygen.  G.  W.  R. 
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Influence  of  Carbohydrates  on  Hydrogen  Sulphide  Pro¬ 
duction  by  Bacillus  certrycke  (Mutton).  H.  Heap  and  B.  H.  E. 
Cadness  {J.  Hyg.,  1924,  23,  77- — 93). — The  effect  of  carbohydrates 
in  accelerating  bacterial  multiplication  is  parallel  to  the  effect  on 
the  rate  of  formation  of  hydrogen  sulphide.  The  rate  of  formation 
of  amino -nitrogen,  however,  remains  stationary.  Apparently,  in 
presence  of  dextrose  the  sulphur  portion  of  the  complex  is  attacked 
more  readily  than  the  nitrogen  portion.  Chemical  Abstracts. 

Nitrification  in  Acid  Solutions.  T.  Gaarder  and  0.  Hagem 
(Bergens  Museums  Aarbok.,  1922 — 1923 ;  Naturvidensk.  raekke, 
No.  1,  26  pp.;  from  Chem.  Zentr.,  1924,  ii,  2173). — By  selective 
culture,  strains  of  bacteria  have  been  obtained  which  can  produce 
nitrites  from  ammonium  sulphate  at  various  hydrogen-ion  concen¬ 
trations.  The  following  bacteria  have  been  distinguished  :  Bad. -a., 
optimum  pK  7-7 — 7*9,  minimum  pn  7-0 — 7T  ;  Bad.-$,  optimum 
pK  6-8 — 7-0,  minimum  pa  6-6;  Bad.-y ,  optimum  pK  6*5 — 6-6, 
minimum  pa  6-0 — 6T  ;  probably  also  a  bacterium  with  optimum 
pK  7-0 — 7*2.  It  is  not  certain  if  the  nitrification  in  acid  solutions 
is  the  work  of  one  or  of  two  bacteria.  G.  W.  R. 

Utilisation  of  Energy  Liberated  by  Oxidations.  E.  Aubel 
and  It.  Wurmser  ( Compt .  rend.,  1924,179,  848 — 851). — The  theory 
that  the  mechanical  energy  of  living  beings  arises  from  reactions 
involving  oxidation  and  reduction  (Wurmser,  Bull.  Soc.  Chim. 
biol.,  1923,  5,  487)  was  tested  in  order  to  ascertain  whether  there 
exists  any  relation  between  rate  of  development  and  susceptibility 
of  the  medium  to  biological  oxidation  (cf .  Gompel,  Mayer,  and  Wurm¬ 
ser,  A.,  1924,  i,  605).  Aspergillus  niger  was  grown  in  a  series 
of  solutions  containing  ammonium  chloride  and  citric  acid  of 
similar  respective  concentrations  but  with  different  amounts  of 
sodium  hydroxide  added  to  each  to  bring  about  differences  in 
hydrogen-ion  concentration.  The  rates  of  development  of  the  mould 
were  closely  related  to  the  respective  velocities  of  oxidation  of  the 
citric  acid.  H.  J.  E. 

Effect  of  the  Mineral  Composition  of  the  Culture  Medium 
on  the  Structure  of  Aspergillus  niger.  M.  Molliard  {Compt. 
rend.,  1924,  178,  1865 — 1867 ;  from  Chem.  Zentr.,  1924,  ii,  682). 
—  When  the  chlorides  are  substituted  for  the  sulphates  of 
magnesium,  iron,  and  zinc  in  cultures  of  Aspergillus  niger  the 
growth  of  the  mycelium  becomes  slower.  A  certain  amount  of  citric 
acid  is  formed.  Lsevulose  is  more  rapidly  utilised  than  dextrose, 
the  opposite  being  the  case  under  normal  conditions.  Decrease  in 
the  potassium  content  of  the  medium  produces  marked  changes  in 
the  hyphae  and,  as  is  the  case  when  acids  are  added,  causes  sterility 
and  the  formation  of  giant  cells.  The  effect  of  acids  is  probably  due 
to  the  removal  of  potassium  from  the  organism.  G.  W.  R. 

Effect  of  the  Nature  of  Sugar  on  the  Formation  of  Organic 
Acids  by  Aspergillus  niger  in  Unbalanced  Media.  M. 
Molliard  {Compt.  rend.  Soc.  Biol.,  1924,  90,  1395 — 1397 ;  from 
Chem.  Zentr.,  1924,  ii,  682 ;  cf .  preceding  abstract). — By  the  addition 
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of  increasing  amounts  of  laevulose  to  cultures  of  Aspergillus 
niger  containing  the  same  concentration  of  dextrose,  the  amount  of 
gluconic  acid  formed  increases  until  the  concentration  of  laevulose 
in  the  medium  is  equal  to  that  of  dextrose.  Of  the  other  sugars, 
only  maltose  leads  to  the  production  of  appreciable  amounts  of 
acid,  apparently  gluconic  acid.  Sucrose  yields  the  largest  amounts 
of  oxalic  and  citric  acids.  G.  W.  R. 

Agents  for  the  Transformation  of  Toxins  into  Anatoxins. 

A,  Berthelot  and  G.  Ramon  ( Gompt .  rend.,  1925, 180,  340 — 342). — • 
Diphtheria  toxin  may  be  converted  into  anatoxin  by  treatment 
with  acraldehyde,  crotonaldehyde,  acetaldehyde,  or  hexamethylene¬ 
tetramine  ;  the  first  two  substances  exert  an  irritating  action  on 
living  tissues,  but  the  last  two,  especially  acetaldehyde,  have  no 
such  disadvantage.  (See  also  A.,  1924,  i,  463.)  T.  H.  P. 

Colorimetric  Determination  of  Oxygen.  W.  W.  Efimoff 
( Biochem .  Z.,  1925,  155,  371 — 375). — A  method  for  determining 
oxygen  in  solution  (culture  media),  of  wider  applicability  than  that 
of  Winkler,  is  described.  The  leuco-base  of  indigo-carmine  is  added, 
by  means  of  a  special  pipette  which  avoids  contact  of  the  base  with 
air,  to  the  solution  under  investigation,  and  the  resulting  blue  colour 
is  compared  with  a  series  of  standard  solutions  of  the  dye.  J.  P. 

Hormonal  Regulation  of  Intermediate  Carbohydrate  Meta¬ 
bolism.  I.  Importance  of  Adrenaline  and  Insulin  in  the 
Utilisation  of  Dextrose  by  Warm-blooded  Animals.  A. 

Gottschalk  ( Biochem .  Z.,  1925,  155,  348 — 355). — Adrenaline 
hinders  the  formation  of  acetaldehyde  during  the  aerobic  autolysis 
of  muscle  in  Tyrode’s  solution  in  presence  of  calcium  sulphite. 
Insulin  has  the  opposite  effect  and  increases  acetaldehyde  formation 
in  these  circumstances,  whilst  simultaneous  addition  of  adrenaline 
and  insulin  gives  intermediate  results.  H.  D.  K. 

Hormonal  Significance  of  Ammonia.  Antagonism  and 
Synergism  of  Ammonium  and  Magnesium  Ions  in  the 
Organism.  W.  W.  Prawdicz-Neminski  ( Biochem .  Z.,  1924, 
152,  388 — 405). — The  hormonal  action  of  ammonia  and  its  deriv¬ 
atives  is  reviewed  from  the  point  of  view  of  their  influence  on  the 
rhythmic  movements  of  the  intestine  and  on  the  rhythm  and  tone 
of  the  heart  in  relation  to  an  antagonism  between  ammonium  and 
calcium  or  magnesium  ions.  The  literature  is  extensively  quoted. 
The  possible  clinical  significance  of  the  antagonistic  actions  of 
ammonia  and  magnesium  is  discussed.  J.  P. 

Influence  of  Adrenaline  on  the  Concentration  of  Carbamide 

in  the  Blood.  C.  Dubois  and  M.  Polonovski  ( Compt .  rend.  Soc. 
Biol.,  1924,  91,  293 — 295;  from  Chem.  Zentr.,  1924,  ii,  1363). — The 
concentration  of  carbamide  in  the  blood  is  increased  by  adrenaline, 
apparently  by  a  similar  mechanism  to  that  increasing  the  sugar 
content.  R.  B. 
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Insulin  and  the  Oxidation  of  Dextrose.  G.  Ahlgren  (Berl. 
klin.  Woch.,  1924,  3,  1158 — 1160;  from  Chem.  Zentr.,  1924,  ii, 
1007). — Finely-divided  frog  muscle  in  the  presence  of  methylene- 
blue  oxidises  dextrose  only  over  a  certain  range  of  concentration 
of  insulin  (10“9  to  10-13).  At  higher  concentrations,  oxidation  of 
dextrose  is  inhibited.  The  muscle  must  be  examined  immediately 
after  removal  from  the  body  in  order  to  detect  the  glycolysis  induced 
by  insulin  during  life.  G.  W.  R. 

Insulin  and  the  Oxydases  of  Muscle.  I.  I.  Nitzescu  and 
I.  Cosma  ( Compt .  rend.  Soc.  Biol.,  1924,  90,  1077 — 1078 ;  from 
Chem.  Zentr.,  1924,  ii,  1007 ;  cf.  preceding  abstract). — Insulin 
investigated  by  Thunberg’s  methylene-blue  method  accelerates 
the  decomposition  of  (3 -hydroxy  butyric  and  pyruvic  acids. 

G.  W.  R. 

Effect  of  Insulin  on  the  Composition  of  the  Blood.  P. 

Mazzocco  and  V.  Morera  (Compt.  rend.  Soc.  Biol.,  1924,  91,  30; 
from  Chem.  Zentr.,  1924,  ii,  1008). — After  administration  of  insulin 
to  dogs  the  total  nitrogen,  inorganic  phosphorus,  and  alkaline 
reserve  of  the  blood  decrease.  No  decrease  occurs  in  residual  nitrogen, 
calcium,  potassium,  or  magnesium.  Normal  composition  is  restored 
after  a  few  hours.  G.  W.  R. 

Effect  of  Insulin  on  the  Phosphorus  of  the  Blood.  E. 

Savino  (Compt.  rend.  Soc.  Biol.,  1924,  91,  29;  from  Chem.  Zentr., 
1924,  ii,  1008). — The  inorganic  phosphorus  of  the  blood  of  sheep 
falls  concomitantly  with  sugar,  from  9  mg.%  to  5  mg.%  in  3|  hrs. 
The  decrease  of  sugar  but  not  of  phosphorus  is  arrested  by  adminis¬ 
tration  of  dextrose.  G.  W.  R. 

Insulin  and  its  Action.  III.  Lactic  Acid  Content  of 
Muscle  in  Death  due  to  Insulin  or  to  Starvation.  H.  Baur  and 
R.  Kuhn  (Munch,  med.  Woch.,  1924,  71,  541 — 544;  from  Chem. 
Zentr.,  1924,  ii,  710;  cf.  Baur,  Kiihn,  and  Wacker,  Munch,  med. 
Woch.,  1924,  71,  187). — The  lactic  acid  content  of  the  skeletal 
muscle  of  rabbits  killed  by  insulin  is  less  than  that  of  normal 
animals  and  does  not  exhibit  the  usual  post-mortem  rise.  Lower 
figures  still  are  obtained  for  the  lactic  acid  content  of  the  muscles 
of  animals  killed  by  starvation.  G.  W.  R. 

Secretin  and  Insulin.  H.  Penau  and  II.  Simonnet  (Bull. 
Soc.  Chim.  biol.,  1925,  7,  17 — 25). — A  method,  previously  used 
for  the  preparation  of  insulin  (Penau,  A.,  1924,  i,  1150),  has  been 
applied  to  the  extraction  of  secretin  from  the  mucous  membrane 
of  the  duodenum  of  the  pig.  After  fractional  precipitation  with 
alcohol,  the  product  is  dissolved  in  dilute  hydrochloric  acid  and 
further  purified  by  precipitation  with  sodium  chloride  and  dialysis. 
The  material  so  obtained,  when  injected  into  normal  dogs  and 
rabbits,  produces  abundant  secretion  of  pancreatic  juice,  has  no 
appreciable  depressor  action  on  the  blood  pressure,  and,  further, 
acts  like  insulin  in  causing  marked  hypogly csemia .  The  latter 
action  also  followed  injection  into  a  depancreatised  dog.  Com- 
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parative  injections  of  purified  insulin  showed  no  secretory  activity. 
Secretin,  prepared  in  this  way,  appears  to  be  a  colloidal  complex 
of  a  protein  nature ;  but  it  is  not  yet  known  whether  the  secretory 
and  hypoglycsemic  activities  are  associated  with  one  or  with  two 
substances.  C.  T.  G. 

Intermediate  Carbohydrate  Metabolism  in  the  Liver. 
VIII.  Phosphatase  and  Phosphatese  of  Hexosediphosphoric 
Acid  in  the  Liver  with  regard  to  Insulin.  T.  Brugsoh  and  H. 
Horsters  ( Biochem .  Z.,  1925,  155,  459 — 476). — Phosphatase, 
capable  of  converting  hpxosediphosphoric  acid  into  ^-fructose  and 
phosphoric  acid,  is  present  in  the  liver  of  both  normal  and  depan- 
creatised  dogs,  its  activity  in  the  latter  case  being  somewhat  less 
than  in  the  former.  The  activity  of  the  phosphatase  is  not  appre¬ 
ciably  affected  by  the  presence  of  insulin  even  when  the  latter  has 
been  administered  in  amount  sufficient  to  produce  hypoglycsemic 
convulsions  in  the  animal.  The  active  constituent  of  insulin  is  a 
kinase  of  phosphatese  (Euler,  A.,  1911,  i,  105)  and  promotes  the 
synthesis  of  fructosediphosphoric  acid.  J.  P. 

Insulin-like  Behaviour  of  Oat  Bran  Extract.  E.  Boden, 
P.  Neukirch,  and  F.  Wankell  {Klin.  Woch.,  1924,  3,  1396 — 1397 ; 
from  Chem.  Zentr.,  1924,  ii,  1365). — An  alcoholic-acetic  acid  extract 
of  oat-bran  contains  a  substance  which  decreases  the  blood-sugar 
in  rabbits,  normal  and  diabetic  humans,  and  diminishes  the 
ketonuria  in  diabetics.  The  action  persists  several  hours  after 
intravenous  injection.  R.  B. 

Early  Action  of  Insulin  in  the  Diabetic.  L.  Lawn  and  C.  G.  L. 

Wolf  {Biochem.  J.,  1925,  19,  122 — 133). — From  experiments  on 
the  respiratory  exchange  and  blood-sugar  levels  of  four  cases  of 
diabetes  as  influenced  by  the  administration  of  food,  with  and 
without  protection  from  insulin,  the  authors  conclude  that  insulin 
probably  first  converts  dextrose  into  glycogen  and  then  enables 
the  organism  to  mobilise  and  burn  the  glycogen  in  the  normal  way. 

s.  s.  z. 

Presence  of  Vitamin- A  in  Yeast  Fat.  E.  M.  Luce  and  I.  S. 
Maclean  {Biochem.  J.,  1925, 19,  47 — 51). — Fat  extracted  from  yeast 
by  ether  promotes  growth  in  rats  subsisting  on  a  diet  deficient  in 
the  fat-soluble  vitamins.  If  the  extracted  yeast  is  boiled  with 
hydrochloric  acid,  dried,  and  again  extracted  with  ether  a  fat  is 
obtained  which  has  no  growth-promoting  properties.  Ordinary 
dried  yeast  and  dried  yeast  obtained  from  organisms  incubated  in 
carbohydrate  solution  to  increase  the  fat  content,  do  not  promote 
growth  in  daily  doses  of  0-5  g.  This  is  most  probably  due  to  the 
insufficient  quantity  of  yeast  fat  administered.  It  is  suggested 
that  vitamin-A  is  possibly  synthesised  directly  by  the  yeast-cell. 

s.  s.  z. 

Changes  in  the  Percentage  of  Vitamin-A  and  in  the  Nature 
of  Albumin  during  the  Germination  of  Seeds  of  Phaseolus 
radiatus,  L.  (Katjang  Idjo).  W.  F.  Donath  {Repts.  Dutch  Ind. . 
Med.  Civ.  Ser.,  1924,  344 — 362;  Reprint). — The  vitamin -A  content 
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of  the  ungerminated  seeds  (katjang  idjo)  of  Phaseolus  radiaius,  L., 
of  the  short  sprouts  (tao  geh — used  as  a  staple  food  in  the  Dutch 
East  Indies)  grown  therefrom  in  the  dark,  and  of  longer  sprouts 
grown  out  of  doors  has  been  investigated  on  rats.  A  synthesis  of 
fat-soluble  vitamin  occurs  during  the  first  few  days  of  growth  in 
the  dark  and  a  much  greater  increase  in  the  seedlings  grown  in 
sunlight.  An  increase  in  the  nutritive  albumin  content  occurs 
under  the  same  conditions.  L.  F.  H. 

Oxidation  of  Vitamin- A  during  the  Preparation  of  Butter 
from  Cream.  J.  B.  Platon  ( Biochem .  Z. *  1925, 155,  228 — 234). — - 
Butter  was  made  (1)  in  presence  of  air,  (2)  in  an  atmosphere  of  carbon 
dioxide.  Fed  to  young  rats,  there  was  found  to  be  no  difference  in 
the  content  of  vitamin-A  in  the  two  butters.  The  minimum 
quantity  of  butter  required  to  maintain  normal  growth  in  young 
rats  was  considerably  less  than  that  believed  necessary  by  earlier 
workers.  H.  D.  K. 

Influence  of  Storage  on  the  Antiscurvy  Value  of  Fruits  and 
Vegetable  Juices.  E.  M.  Delf  ( Biochem .  J.,  1925,  19,  141  — 
152). — The  whole  fruits  of  oranges  and  lemons  and  the  whole  roots 
of  swedes  retain  their  antiscorbutic  activity  on  storage  as  long  as 
the  tissue  remains  living.  The  expressed  juice  of  oranges  and 
lemons  stored  for  5  years  in  frozen  condition  retains  about  half  its 
original  antiscorbutic  potency.  Swede  juice,  stored  in  a  similar 
way,  loses  the  greater  part  of  its  value  in  less  than  2  years.  Canned 
orange  and  tomato  juices  retain  much  of  their  value  even  after 
storage  for  4  years  at  laboratory  temperature,  canned  tomato 
being  the  less  stable.  Lemon  juice  containing  potassium  hydrogen 
sulphite  as  a  preservative  and  stored  at  laboratory  temperature  for 
4|  years,  loses  about  five-sixths  of  its  original  value.  Orange  and 
lemon  juices  can  be  preserved  satisfactorily  for  1  to  3  years  at 
laboratory  temperature  in  presence  of  their  own  rind  oil.  S.  S.  Z. 

Fat-soluble  Vitamins.  XXI.  Alleged  Growth-promoting 
Properties  of  Air  Irradiated  with  Ultra-violet  Light.  E.  M. 

Nelson  and  H.  Steenboek  ( J .  Biol.  Chem.,  1925,  62,  575 — 593). — 
The  following  results  were  obtained  with  rats  kept  on  a  diet  lacking 
the  anti-rachitic  factor.  Non-irradiated  animals  showed  normal 
growth  when  placed  in  the  same  cage  with  irradiated  animals,  or 
when  placed  in  a  jar  of  which  the  false  bottom  (galvanised  iron  wire 
screen)  had  been  irradiated,  but  not  when  kept  in  a  jar  of  which 
the  air  only  had  been  irradiated  (cf.  Hume  and  Smith,  A.,  1923,  i, 
728).  The  screen  effect  was  not  obtained  with  new  screens  and  is, 
therefore,  probably  due  to  a  slight  (although  invisible)  contamin¬ 
ation  of  the  latter  by  the  animals  previously  kept  on  them ;  it  is 
necessary  for  the  animals  to  be  actually  in  contact  with  the  irradiated 
screen,  and  the  possibility  is  therefore  suggested  that  the  effect  is 
brought  about  by  the  ingestion  by  the  animals  of  traces  of  excreta, 
adherent  to  the  screens,  and  rendered  active  by  irradiation. 

C.  R.  H. 
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Influence  of  Ultra-violet  Radiations  on  Accessory  Food 
Factors.  S.  S.  ZrLVA  ( Biochem .  Z.,  1925,  155,  333). — Spinka’s 
suggestion  (this  vol.,  i,  212)  that  the  failure  to  grow  of  mice  given 
irradiated  butter  as  sole  source  of  vitamin -.4.  was  not  necessarily 
due  to  destruction  of  this  vitamin  by  the  ultra-violet  light,  is  not 
in  accordance  with  experimental  data  previously  brought  forward 
(see  A.,  1919,  i,  461;  1921,  i,  475).  H.  D.  K. 

Effect  of  Irradiation  and  Diet  on  Calcium  and  Phosphorus 
Metabolism.  J.  M.  Henderson  ( Biochem .  J.,  1925,  19,  52 — 62). 
— One  hour’s  irradiation  daily  for  24  days  with  a  carbon-arc  lamp 
definitely  increased  the  calcium  and  phosphorus  retention  in  a  pig 
fed  on  a  diet  badly  balanced  particularly  with  respect  to  phosphorus, 
calcium,  and  magnesium,  as  compared  with  a  control  animal  fed  on  a 
similar  diet  but  kept  in  the  dark.  The  calcium  and  phosphorus  in 
the  urine  rose  both  actually  and  relatively  to  their  excretion  in  the 
faeces.  No  concomitant  increase  in  body-weight  was  observed. 
In  the  case  of  pigs  fed  on  a  well-balanced  diet,  no  significant  differ¬ 
ence  in  the  retention  of  calcium  and  phosphorus  was  recorded 
between  irradiated  animals  and  pigs  kept  in  the  dark.  S.  S.  Z. 

Physiological  Equilibria  in  Plants.  Dependence  of  the 
Growth  Constant  of  Maize  on  Nitrogen  Nutrition.  A.  Rippel 
and  O.  Ludwig  {Biochem.  Z.,  1925,  155,  133 — 147). — The  course  of 
growth  of  maize  is  followed  in  a  constant  mixture  of  sand,  potassium 
dihydrogen  phosphate,  and  potassium  sulphate  with  varying 
amounts  of  ammonium  nitrate  and  the  growth  formula  of  Robertson 
modified  by  Rippel  is  applied.  Both  this  constant  and  the  curvature 
of  the  growth  curve  increase  directly  with  the  amount  of  nitrogen 
present.  P.  W.  C. 

Determination  of  Chlorides  and  Sulphates  in  Expressed 
Plant-tissue  Fluids.  R.  A.  Gortner  and  W.  F.  Hoffman 
[Bot.  -Gaz.,  1924,  77,  96 — 102). — Wetmore’s  method  for  determin¬ 
ation  of  chlorides  in  blood  (cf.  A.,  1921,  ii,  126)  is  applicable,  with 
slight  modification,  to  their  determination  in  plant  sap.  Sulphates 
are  determined  by  the  Benedict-Denis  method  for  determining 
sulphur  in  urine  (cf.  Benedict,  A.,  1909,  ii,  827 ;  Denis,  A.,  1911,  ii, 
66).  This  does  not,  however,  distinguish  between  organic  and 
inorganic  sulphur.  Both  methods  are  rapid,  accurate,  and  simple 
to  carry  out.  Full  details  are  given.  C.  T.  G. 

Plurality  of  the  Products  of  Photosynthesis  Deduced  from  a 
Study  of  the  Gaseous  Exchanges  between  the  Atmosphere  and 
the  Whole  Plant.  P.  Maze  (Compt.  rend.,  1925, 180,  306 — 309). — • 
Consideration  of  the  results  previously  obtained  by  the  author 
(A.,  1902,  ii,  345,  346;  1903,  ii,  36;  1921,  i,  209),  Schlcesing  (A., 
1893,  ii,  137,  180;  1894,  ii,  110;  1901,  ii,  31),  and  others  leads  to 
the  conclusion  that  the  ratio  of  photosynthetic  assimilation  by 
plants,  that  is,  oxygen  liberated  :  carbon  dioxide  absorbed,  is  always 
greater  than  1.  Thus,  it  may  be  assumed  that  the  products  of  the 
photosynthesis  comprise,  in  addition  to  carbohydrates,  substances 
more  highly  reduced  than  the  latter.  Since  the  total  products  are, 
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on  the  whole,  less  rich  in  oxygen  than  the  carbohydrates,  respiration 
can  fix  oxygen  in  plants  although  the  ratio  between  the  weights  of 
hydrogen  and  oxygen  is  greater  than  1:8.  T.  H.  P. 

Spectrum  of  Chlorophyll  in  the  Living  Leaf.  J.  Wlodek. 
(See  ii,  258.) 

Regeneration  of  Amylogenous  Excitability  of  Plastids 
during  Hydrolysis.  A.  Matge  ( Compt .  rend.,  1924,  179,  838 — 
840). — The  amyliferous  plastids  which  have  lost  their  starch¬ 
forming  activity  after  prolonged  amylogenesis  recover  it  during 
the  process  of  amylolysis,  the  recovery  being  more  marked  in  the 
case  of  the  more  active  amylolytic  cells.  In  the  same  cell,  the 
transformation  of  starch  takes  place  with  a  velocity  depending  on 
the  plastids  involved.  Those  which  effect  slow  transformation 
have,  in  comparison  with  those  which  act  rapidly,  a  more  marked 
amylogenous  activity  which  appears  to  correspond  with  a  stronger 
inhibition  of  the  action  of  amylase.  This  inhibiting  effect  should 
be  regarded  as  one  of  the  forms  of  amylogenous  activity  with  regard 
to  the  amount  of  sugar  in  the  cell :  it  controls  the  starch  trans¬ 
formation  in  each  plastid  during  hydrolysis.  H.  J.  E. 

Role  of  the  Mineral  Constituents  in  Plants.  II.  Influence 
of  Neutral  Salts  on  Peroxydase.  A.  J.  Smirnov  ( Biodiem .  Z., 
1925,  155,  1 — 33). — The  influence  of  neutral  salts  on  peroxydase 
activity  (cf.  A.,  1924,  i,  1265)  in  aqueous  extracts  of  wheat  of  known 
pn  is  investigated,  pyrogallol  serving  as  oxidisable  substrate  and  the 
energy  of  oxidation  being  measured  by  the  amount  of  purpurogallin 
formed.  The  elements  found  in  the  ash  of  the  peroxydase  at 
concentrations  realised  in  the  cell  cause  increased  activity.  Activity 
is  optimum  at  pK  8-8  and  falls  away  slowly  on  the  acid  side  down 
to  pK  3*5,  but  very  rapidly  on  the  alkaline  side.  The  action  is 
determined  by  the  cation,  and  for  alkaline-earth  metals  increases 
with  increasing  atomic  weight.  Concentrations  of  calcium  chloride 
at  A /80 — NJ 800,  strontium  chloride  at  A /8000,  and  barium 
chloride  at  A/ 800  give  the  maximal  increased  activity,  the  action 
being  still  pronounced  at  NJ 8000,  A/4G,000,  and  A/40,000  respec¬ 
tively.  The  positive  action  of  magnesium  chloride,  however, 
rapidly  becomes  negative  on  dilution  (due  probably  to  hydrolysis). 
Zinc  chloride  inhibits  peroxydase  activity ;  mercuric  chloride  shows 
only  slight  inhibition  and  may  at  a  dilution  of  N / 107  cause  increased 
activity.  Sodium,  potassium,  and  rubidium  chlorides  possess  about 
equal  inhibitory  action ;  N /20-lithium  chloride  has  a  positive  effect, 
but  loses  it  at  N / 100 ;  ammonium  chloride  is  almost  inactive.  The 
inhibitory  effect  of  alkali  chlorides  is  smaller  than  the  stimulating 
effect  of  alkaline -earth  chlorides.  Manganous  chloride  shows 
inhibition  which  increases  on  dilution.  These  salts  act  directly  on 
the  peroxydase,  since  they  do  not  show  these  effects  on  the  (Fe"-j- 
H202)  system.  Salts  of  the  iron  series  only  act  in  fairly  high 
concentration  in  presence  of  hydrogen  peroxide.  Phosphates  and 
nitrates  (optimum  concentration  A/80)  have  a  large,  sulphates  a 
smaller  stimulatory  effect.  P.  W.  C. 
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Nitrogenous  Groups  of  Plant  Nucleic  Acid.  W.  Jones  and 
M.  E.  Perkins  (J.  Biol.  Chem.,  1925,  62,  557 — 564). — Among  the 
products  of  the  hydrolysis  of  yeast-nucleic  acid  at  the  ordinary 
temperature  with  1%  sodium  hydroxide  (which  process  involves 
no  formation  of  free  phosphoric  acid  or  purine  bases  and  no  deamin¬ 
ation)  there  have  been  isolated  the  nucleotides  of  guanine,  adenine, 
and  cytosine,  but  not  that  of  uracil ;  it  is  concluded  that  the  uracil 
derivatives  previously  obtained  from  yeast-nucleic  acid  must  have 
been  formed  secondarily  from  cytosine  by  deamination.  C.  R.  H. 

Plant  Phosphatide s.  I.  Lecithin  and  Cephalin  of  the 
Soya  Bean.  P.  A.  Levene  and  I.  P.  Rolf  (J.  Biol.  Chem.,  1925, 
62,  759 — 766). — The  fatty  acids  of  the  lecithin  of  soya  bean  contain 
less  saturated  acids  than  similar  material  of  animal  origin.  In  the 
saturated  acid  fraction  there  were  isolated  palmitic  and  stearic 
acids;  by  bromination  of  the  mixed  unsaturated  acids  di-,  tetra-, 
and  hexa-bromostearic  acids  were  obtained.  In  addition  to  the 
oleic,  linolic,  and  linolenic  acids  thus  identified,  the  unsaturated 
fraction  also  contained  a  substance,  insoluble  in  light  petroleum, 
which  appeared  to  be  a  mixture  of  hydroxy-fatty  acids.  The 
cephalin  from  the  soya  bean  showed  no  marked  difference  from 
cephalins  of  animal  origin.  C.  R.  H. 

Extraction  of  Maltose  from  Tubers  of  Mercurialis  perennis, 

L.  M.  P.  Gillot  (J.  Pharm.  Chim.,  1925,  [viii],  1,  205—207).— 
Maltose,  previously  isolated  and  characterised  by  its  osazone  (cf. 
A.,  1923,  i,  1163),  has  now  been  obtained  in  a  crystalline  condition. 
After  a  preliminary  treatment  of  the  aqueous  extract  of  the  plant 
with  a  yeast,  which  destroys  sucrose  and  dextrose  but  not  maltose, 
the  latter  is  finally  purified  through  its  barium  salt.  I.  E.  B. 

Extraction  and  Properties  of  Gein,  the  Glucoside  con¬ 
taining  Eugenol,  of  Geum  urbanum,  L.  H.  Herissey  and 
J.  Cheymol  ( Compt .  rend.,  1925,  180,  384 — 386;  cf.  A.,  1905,  ii, 
345). — By  extraction  of  the  roots  of  herb-Bennet,  gein  is  obtained 
as  a  colourless  substance,  m.  p.  146 — 147°,  [a]D— 53°  to  54-4°  in 
aqueous  solution.  On  hydrolysis  with  mineral  acids  or  with  gease, 
the  rotation  changes  sign  and  reducing  sugars  and  eugenol  are  pro¬ 
duced.  It  is  suggested  that  on  hydrolysis  with  acid  gein  gives 
1  mol.  of  eugenol,  1  of  dextrose,  and  1  of  Z-arabinose,  whereas  gease 
converts  it  into  a  sugar  composed  of  [1  mol.  dextrose+l  mol. 
Z-arabinose — H20],  which  may  be  vicianose.  F.  M.  H. 

Glucosides  of  Several  Species  of  Indigenous  Orchids.  P. 

Delauney  (Compt.  rend.,  1925,  180,  224 — 225). — Loroglossoside 
(loroglossine)  is  present  in  four  other  species  of  orchids,  viz.,  Goody  era 
repens,  R.  Br.,  Limodorum  abortivum,  Sw.,  Spiranthes  autumnalis, 
Rich.,  and  Orchis  ustulata,  L.,  besides  those  previously  investigated 
(A.,  1923,  i,  1046).  W.  A.  S. 

Leaf  Pigments  of  Potamogeton.  S.  Prat  ( Biochem .  Z.,  1924, 
152,  495 — 497). — From  the  leaves  of  Potamogeton  natans  and 
P.  crispus,  in  addition  to  chlorophyll  derivatives,  were  extracted  the 
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carotinoid  pigments  xanthophyll  and  rhodoxanthin  (cf.  Monteverde 
and  Lubimenko,  quoted  by  Palmer  in  “  Carotinoids  and  Related 
Pigments,”  Chem.  Catalog  Co.,  New  York.  1922).  J.  P. 

Blackening  of  Orobanches  in  the  Course  of  their  Desiccation. 
M.  Bridel  and  C.  Charaux  ( Compt .  rend.,  1925,  180,  387 — 388). — 
The  blackening  which  occurs  during  drying  of  the  plants  is  attributed 
to  enzymic  oxidation,  without  hydrolysis,  of  their  special  glucoside, 
now  named  orobanchoside  (cf.  A.,  1924,  i,  976).  F.  M.  H. 

Basic  Constituents  of  the  Rye  Plant :  the  Ergot  Question. 

F.  Holtz  and  H.  Muller  (Arch.  exp.  Path.  Pharm.,  1925,  105, 
27 — 37 ;  cf.  A.  Kiesel,  A.,  1924,  i,  698). — The  stalks  of  green  rye 
plants,  the  straw  of  ripe  rye,  and  the  ripe  ears  did  not  contain 
histidine,  arginine,  lysine,  histamine,  agmatine,  putrescine,  or 
cadaverine.  Betaine  was  found  in  all  three  materials,  and  choline 
in  the  green  stalks  and  ears.  For  the  first  time  neosine,  identified  as 
chloroaurate,  was  found  in  plant-tissue.  What  Kiesel  considered 
to  be  agmatine  was  isolated  in  the  present  instance  from  the  green 
stalks  and  straw  and  identified  by  means  of  its  chloroaurate  as 
adenine.  0.  0. 

Action  of  Nitrites  on  the  Growth  of  Plants.  II.  D.  Feeer 
and  I.  Vagi  ( Biochem .  Z.,  1924,  153,  156 — 158). — Sodium  nitrite 
has  no  toxic  action  on  plants  when  present  in  soil  in  amounts  up 
to  1  g.  per  kg.  of  soil.  J.  P. 

Has  Silicic  Acid  an  Influence  on  the  Morphological  and 
Anatomical  Structure  of  Rye  Straw,  where  there  is  a 
Deficiency  of  Phosphatic  Food  ?  H.  Wiessmann  (Z.  PJlanz. 
Diing.,  1925,  4,  A,  73—83). — Considerable  increases  in  the  yield  of 
rye  grain  and  straw  resulted  from  the  addition  of  colloidal  silicic 
acid  to  a  nutrient  solution  deficient  in  phosphate.  The  plants  had 
a  largely  increased  proportion  of  silica  in  the  straw  and  a  small 
increase  in  the  grain.  In  spite  of  this,  the  anatomical  structure  of 
the  straw  was  unaffected.  There  were,  however,  a  greater  number 
of  nodes  in  straws  receiving  silicic  acid,  although  some  straws  were 
incompletely  developed.  A.  G.  P. 

Neutral  Salt  Decomposition  by  Silicic  Acid.  O.  Nolte  (Z. 
Pflanz.  Diing.,  1925,  4,  A,  191 — 192). — A  reply  to  Hummelchen  and 
Kappen  (ibid.,  1924,  3,  A,  289).  A.  G.  P. 

Interaction  between  Silica  and  Electrolytes  in  its  Relation 
to  Theories  of  Soil  Acidity.  J.  N.  Mukherjee  (Nature,  1925, 
115,  157 — 158). — Experiments  with  carefully  purified  hydrated 
silica  confirm  the  previous  observations  (A.,  1922,  ii,  689 ;  cf.  Joseph 
and  Hancock,  T.,  1923,  123,  2022)  that  hydrated  silica  adsorbs 
acids,  and  that  anions  are  preferentially  adsorbed,  although  the 
actual  values  now  obtained  are  smaller.  The  view  that  interaction 
between  silica  and  salt  solution  is  of  a  chemical  nature  is  not 
accepted.  It  is  incidentally  recorded  that  on  interaction  of  solu¬ 
tions  of  potassium  sulphate  (pa  6-8)  and  barium  chloride  (pa  6'6), 
the  liquid  shows  an  acid  (up  to  pK  2)  or  alkaline  (up  to  pR  1 1)  reaction 
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according  as  barium  chloride  or  potassium  sulphate,  respectively, 
is  in  excess.  A.  A.  E. 

Bases  as  [Plant]  Growth-promoting  Substances  and  the 
Pickling  of  Seed  with  Bases  and  Other  Substances.  T. 

Bokorny  (Z.  Pflanz.  Dung.,  1925,  4,  A,  178 — 190). — Sodium  hydr¬ 
oxide  solutions  at  great  dilution  (at  which  potassium  hydroxide  has 
an  indifferent  or  favourable  effect)  caused  injury  to  plant  seedlings. 
Injury  to  seedlings  by  bases  was  greater  with  peas  and  beans  than 
with  cereals.  Ammonia  proved  more  injurious  than  the  other 
bases.  Improvements  in  germination  and  growth  of  seedlings 
resulted  from  the  pickling  of  seed  in  solutions  of  the  bases  at  certain 
great  dilutions.  The  strength  of  the  base  solution  and  the  period 
of  treatment  are  of  the  highest  importance  and  differ  with  the  nature 
of  the  seed.  Brief  contact  of  seed  with  more  concentrated  solutions 
of  the  bases  resulted,  in  some  cases,  in  an  improved  germination. 

A.  G.  P. 

Experiments  with  Copper  Sulphate  [on  Plants].  A. 

Densch  and  Hunnius  ( Z .  Pflanz.  Dung.,  1924,  3,  A,  369 — 386). — 
Field  trials  with  moderate  dressings  of  copper  sulphate  as  a  plant 
stimulant  showed  considerable  crop  increases.  The  effect  was  less 
marked  on  peat  soils.  Laboratory  investigations  indicated  that 
copper  sulphate  increased  chlorophyll  production,  and  treated  plants 
contained  a  smaller  proportion  of  iron.  It  is  suggested  that  copper 
may  replace  iron  in  the  functional  activities  of  chlorophyll. 
Increased  production  of  organic  material  due  to  copper  manuring 
appeared  to  centre  round  an  improved  carbohydrate  synthesis, 
there  being  no  apparent  effect  on  protein  production.  Copper 
absorbed  by  the  plants  was  stored  mainly  in  the  stems.  The 
treatment  of  seed  with  copper  sulphate  previous  to  sowing  produced 
similar  effects.  A.  G.  P. 

Some  Insecticidal  Properties  of  the  Fatty  Acid  Series. 

E.  H.  Siegler  and  C.  H.  Popenoe  ( J .  Agric.  Res.,  1924,  29,  259 — 
261). — Emulsions  of  fatty  acids  with  lubricating  oils  proved  effi¬ 
cacious  against  several  forms  of  aphis.  Toxicity  appeared  to 
increase  with  the  molecular  weight  of  the  acid.  Emulsions  con¬ 
taining  the  free  acids  were  more  effective  than  the  corresponding 
alkali  salts.  [Cf.  B.,  May  1st.]  A.  G.  P. 

Chemical  Analysis  of  Soil.  K.  K.  Gedroiz  {Russ.  Com¬ 
missariat  Agric.,  1923,  a,  3,  1 — 258). — A  critical  manual  of  soil 
analytical  methods.  Except  in  the  case  of  dolomite,  the  amounts 
of  calcium  and  magnesium  respectively  present  as  carbonate  may 
be  determined  by  heating  the  soil  at  550°,  when  only  the  latter  is 
decomposed.  Methods  for  determining  lithium,  rubidium,  caesium, 
titanium,  zirconium,  and  vanadium  are  given. 

Chemical  Abstracts. 

Determination  of  the  Acidity  of  Mineral  Soils.  G.  Hager 
{Z.  Pflanz.  Diing.,  1925,  4,  A,  159 — 177). — A  comparative  criticism 
of  the  various  methods  for  determining  soil  acidity,  put  forward 
from  time  to  time,  is  given.  A.  G.  P. 
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Influence  of  Humic  Acids  on  Bacterial  Life  in  Moor  Soils, 
and  a  Method  of  Determining  Soil  Acidity.  T.  Arnd  (Z. 
Pflanz.  Dung.,  1925,  4,  A,  53 — 72). — The  activity  of  certain  types 
of  soil  organisms  in  acid  soils  treated  with  varying  proportions  of 
lime  was  determined.  Ammonification  and  denitrification  were  most 
active  at  the  neutralisation  point  of  soils  with  lime,  and  the  point 
of  inflexion  of  curves  relating  ammonification  (or  denitrification) 
with  the  amount  of  lime  added  may  be  taken  as  indicating  the 
true  dime-requirement  (as  in  the  Tacke-Suchting  method).  The 
method  of  Gully  gives  higher  figures,  and  that  of  Daikuhara  con¬ 
siderably  lower  figures  than  the  above.  In  nitrification  experiments, 
the  activity  of  the  organisms  began  at  the  neutralisation  point  of 
the  soil.  A.  G.  P. 

Lime  Requirement  of  Soils  from  the  Point  of  View  of  Plant 
Physiology.  II.  Soil  Reaction  and  the  Growth  of  the 
Higher  Plants.  0.  Arrhenius  (Z.  Pflanz.  Diing.,  1925,  4,  A, 
30 — 52). — A  number  of  the  common  farm  crops  were  grown  in  soils 
artificially  rendered  more  acid  or  alkaline  than  normal.  Curves 
illustrating  the  relationship  between  plant  growth  and  the  pn  value 
of  the  soil  invariably  showed  two  maxima.  It  is  suggested  that 
the  intake  of  foodstuffs  by  the  plant  is  affected  by  the  concentration 
of  both  hydrogen  and  hydroxyl  ions.  In  addition  to  the  crop 
yields,  the  composition  of  the  ash  of  the  plants  was  affected  by  the 
reaction  of  the  soil.  A.  G.  P. 

Ternary  Systems,  Ca0-Fe203-CaS04and  Ca0-Al203~CaS04, 
as  Explaining  the  Retention  of  Sulphates  by  Heavily-limed 
Soil.  W.  H.  MacIntyre  and  W.  M.  Shaw  {Soil  Sci.,  1925,  19, 
125 — 151). — Ignited  silica,  ferric  and  aluminium  oxides,  and  ignited 
soil  showed  no  tendency  to  adsorb  appreciable  amounts  of  sulphate. 
Lime  and  freshly-precipitated  oxides  of  iron  and  aluminium  in 
aqueous  suspension  combined  in  the  proportions  3Ca0-Fe203  and 
3Ca0-Al203,  respectively.  These  substances  adsorbed  calcium 
sulphate.  Aqueous  suspensions  of  aluminium  hydroxide  adsorbed 
lime  and  calcium  sulphate  in  molecular  proportions  with  the 
formation  of  3Ca0-Al203-3CaS04.  The  crystallography  of  this 
substance  and  of  calcium  aluminate  and  ferrate  is  described.  The 
triple  compound  was  decomposed  by  calcium  hydrogen  carbonate, 
giving  calcium  sulphate  with  a  deposition  of  alumina.  A.  G.  P. 

Saturation  Capacity  of  Mineral  Soils.  D.  J.  Hisstnk  (Z. 
Pflanz.  Diing.,  1925, 4,  A,  137 — 158). — The  theory  of  the  “  saturation 
capacity  ”  of  soils  is  further  developed  and  additional  methods  for 
the  practical  determination  of  the  degree  of  saturation  of  soils  are 
described.  The  effect  of  variations  in  the  degree  of  saturation  on 
the  physical  properties  of  soils  is  discussed,  and  its  bearing  on  the 
determination  of  the  lime  requirement  explained.  Conducto¬ 
metric  methods  indicate  that  the  equivalent  weight  of  humus  is 
approximately  180  and  that  of  the  clay  substance  of  the  order  of 
1150.  Fveplaceable  bases  in  soil,  represented  as  percentages  of  the 
clay  substance  present,  bear  a  close  relationship  to  the  degree  of 
saturation  of  the  soil.  A.  G.  P. 
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Conversion  of  Calcium  Oxide  into  Calcium  Carbonate  in 
the  Soil  and  the  Causes  of  its  Combination.  E.  Blanck  and 
F.  Scheffer  ( Z .  Pflanz.  Dung.,  1925,  4,  B,  66 — 69). — The  conclusion 
previously  arrived  at  that  calcium  oxide  is  converted  quantitatively 
into  carbonate  in  the  soil  (cf.  this  vol.,  i,  223)  is  shown  to  be  incorrect. 
The  amount  of  carbon  dioxide  finally  found  varied  with  soils  of 
different  types  but  did  not  exceed  about  80%  of  the  total  required 
to  account  for  the  calcium  oxide  added.  Sodium-,  potassium-  or 
calcium-permutite  mixed  with  the  soil  did  not  retard  the  formation 
of  carbonate,  nor  did  previous  extraction  of  the  soil  with  hydro¬ 
chloric  acid  affect  it.  Zeolitic  compounds  are  not  therefore  con¬ 
cerned  in  the  reaction.  The  addition,  however,  of  silica-gel  (but 
not  alumina-gel)  appreciably  depressed  the  formation  of  calcium 
carbonate  from  oxide ;  and  it  is  considered  that  combination  with 
the  silicic  acid  of  the  clay  to  form  calcium  silicate  is  the  explanation 
of  the  fate  of  that  part  of  the  calcium  oxide  added  which  is  not 
accounted  for  by  conversion  into  carbonate.  For  details,  cf. 
Scheffer,  Diss.,  1925,  Gottingen.  C.  T.  G. 

Fixation  of  Nitrogen  by  Azotobacter  in  a  Displaced  Solution 
and  in  the  Soil  Residue  Therefrom.  C.  B.  Lipman  and  L.  J.  H. 
Teakle  (Soil.  Sci .,  1925,  19,  99 — 103). — The  efficiency  of  Azoto¬ 
bacter  chroococcum  in  displaced  soil  solutions  and  in  the  residual 
soil  was  greater  than  in  culture  media  rich  in  sugar  or  alcohol, 
being  greater  than  1  part  of  nitrogen  per  40  parts  of  carbon  in  the 
solution  and  greater  than  1  :  70  in  the  soil  residue.  The  activity 
of  the  organism  in  both  media  is  greater  in  pure  culture  than  in 
unsterilised  soil.  The  bearing  cf  these  results  on  the  practical 
inoculation  of  field  soils  with  Azotobacter  is  discussed.  A.  G.  P. 

Influence  of  Urea,  used  as  Fertiliser,  on  the  Reaction  of 

the  Soil.  C.  Brioux  ( Compt .  rend.,  1924,  179,  915 — 917). — 
Urea,  when  used  as  a  fertiliser,  behaves  towards  the  soil  as  an 
alkali  owing  to  its  rapid  transformation  into  ammonium  carbonate, 
maximum  alkalinity  being  reached  in  48  hours.  When  nitrification 
occurs,  the  soil  becomes  progressively  acid ;  after  the  lapse  of  76  days 
the  pjjr  value  was  5-35  in  comparison  with  6-45  for  the  original  soil. 

H.  J.  E. 

Losses  of  Ammonia  from  Soil  by  Volatilisation.  G.  R. 

Clarke  and  C.  G.  T.  Morison  ( Nature ,  1925,  115,  423 — 424). — 
Preliminary  experiments  show  that  during  simultaneous  desiccation 
and  aeration,  considerable  amounts  of  ammonia  are  volatilised  from 
soil.  A.  A.  E. 

Determinations  of  the  Degree  of  Humification  of  Soil 
Organic  Matter.  G.  W.  Robinson  and  J.  O.  Jones  (J.  Agric. 
Sci.,  1925,  15,  26 — 29;  cf.  A.,  1922,  ii,  888). — Oxidation  with 
hydrogen  peroxide  is  proposed  as  the  basis  of  a  method  for  dis¬ 
tinguishing  the  humified  from  the  non-humified  organic  matter  in 
soils.  It  is  shown  that  fibrous  materials  such  as  cellulose  and 
lignins  are  not  appreciably  attacked  by  hydrogen  peroxide.  The 
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highest  ratios  of  humified  to  total  organic  matter  were  found  in 
uncultivated  soils  containing  high  proportions  of  the  latter  con¬ 
stituent.  G.  W.  R. 

Relation  between  the  Vapour  Pressure  and  Water  Content 
of  Soils.  A.  N.  Puri,  E.  M.  Crowther,  and  B.  A.  Keen  ( J . 
Agric.  Sci.,  1925,  15,  68 — 88). — The  wrater  contents  of  different 
soils  in  equilibrium  with  atmospheres  of  different  degrees  of  humidity 
were  determined  by  two  methods  which  gave  concordant  results. 
The  water  content  of  soils  in  equilibrium  with  atmospheres  of  high 
relative  humidity  varies  comparatively  little  from  20°  to  40°. 
For  lower  degrees  of  humidity,  water  absorption  decreases  with 
increasing  temperature.  The  vapour  pressure  relationships  of  soils 
show  marked  hysteresis  effects.  Attention  is  directed  to  the  large 
variations  in  moisture  content  at  low  and  high  degrees  of  humidity 
and  to  the  consequent  difficulty  of  defining  the  “  dry  ”  state  and 
also  the  hygroscopic  coefficient.  The  moisture  content  of  a  soil 
exposed  to  an  atmosphere  of  50%  humidity  might  be  expected  to 
be  more  easily  determined.  The  effect  of  various  treatments  and 
additions  on  the  vapour  pressure  relationships  of  soils  is  studied. 

G.  W.  R. 

Sulphofication  in  Soils.  A.  A.  Kalushski  {Ann.  Inst,  agron. 
Saratov,  1923,  1,  88—97 ;  from  Chem.  Zentr.,  1924,  ii,  749). — The 
sulphate  content  of  soil  was  found  to  increase  from  May  to  Sep¬ 
tember,  and  to  decrease  from  then  to  the  following  spring.  These 
changes  are  attributed  to  activity  within  the  soil  itself.  G.  W.  R. 

Sulphur  as  an  Accessory  Fertiliser.  A.  A.  Kalushski 
{Ann.  Inst,  agron.  Saratov,  1923,  1,  99 — 104;  from  Chem.  Zentr., 
1924,  ii,  749 — 750;  cf.  preceding  abstract). — In  experiments  with 
millet,  sulphur  used  in  conjunction  with  mineral  phosphate  had  a 
favourable  effect  on  yield.  G.  W.  R. 

General  Occurrence  of  Nickel  and  of  Cobalt  in  Arable 
Land.  G.  Bertrand  and  M.  Mokragnatz  ( Compt .  rend.,  1924, 
179,  1566 — 1569 ;  cf.  A.,  1922,  i,  975). — Nickel  and  cobalt  have  been 
found  in  each  of  33  samples  of  soil  from  different  geological  form¬ 
ations  and  from  different  parts  of  France  and  of  Europe  (cf.  A., 
1924,  ii,  62),  the  largest  amounts  being  found  in  alluvial  soil. 
Generally  the  quantity  of  nickel  is  3 — 5  times  that  of  the  accompany¬ 
ing  cobalt.  Nickel  varies  from  5-5  to  38-6,  cobalt  0-3  to  11*7  mg. 
per  kg.  of  soil.  Comparative  analyses  of  the  same  soil  at  different 
depths  show  sensible  variations,  but  the  number  of  determinations 
made  are  considered  insufficient  to  draw  any  definite  conclusions. 
An  observation  of  Tissandier  (cf.  Compt.  rend.,  1876,  83,  75)  that 
fine  particles  containing  iron  and  nickel  (cobalt  doubtful)  fall  on 
the  surface  of  the  earth  from  interplanetary  space,  is  suggested 
as  a  possible  explanation  of  the  comparative  constancy  of  the 
amounts  of  these  metals  in  the  soils  examined.  A.  C. 
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Direct  Synthesis  of  Higher  from  Lower  Hydrocarbons, 

S.  C.  Lind  and  D.  C.  Bardwell  ( Science ,  1924,  60,  364 — 365). — 
When  exposed  to  a-radiation  from  radium  emanation,  ethane  is 
partly  converted  into  a  liquid  which  is  possibly  octane,  together 
with  hydrogen.  A  mechanism  of  the  reaction  is  suggested. 

A.  A.  E. 

Isomerisation  in  Olefinic  Compounds.  P.  Bruylants  (Bull. 
Acad.  roy.  Belg.,  1924,  [v],  10,  492 — 503). — With  compounds  con¬ 
taining  in  their  molecules  a  double  linking,  the  most  stable  molecular 
arrangement  may  be  foreseen  from  Werner’s  theory  of  variable 
affinity,  which  also  indicates,  in  a  case  of  possible  isomerisation,  the 
course  this  will  take.  A  number  of  examples  are  given  in  illus¬ 
tration  of  these  considerations.  T.  H.  P. 

Diacetylene.  Lespieau  and  C.  Prevost  (Compt.  rend.,  1925, 
180,  675 — 678). — The  action  of  sodium  ethoxide  (1  mol.)  in  cold 
solution  on  erythrene  tetrabromide  gave  dibromobutadiene, 
CH2:CBr-CBr:CH2,  b.  p.  44°/10  mm.,  m.  p.  -21-5°,  d15  1*961, 
nl)  T5723.  It  had  a  normal  molecular  weight  in  glacial  acetic 
acid,  but  became  polymerised  to  a  white  solid  on  keeping  for 
several  days.  When  either  of  the  erythrene  tetrabromides  was 
heated  at  150 — 160°  with  an  excess  of  alcoholic  potassium 
hydroxide  a  small  yield  was  obtained  of  Baeyer’s  diacetylene, 
CHiOCiCH,  a  colourless  gas,  condensed  to  a  liquid,  b.  p.  10°, 
d5  0-7107,  n  1-4198.  Alcoholic  silver  nitrate  gave  a  lemon-yellow, 
violently  explosive  substance,  CH:OC:CAg,AgN03.  From  the 
alcohol  recovered  from  the  above  experiment,  after  a  preliminary 
fractional  precipitation  with  cuprous  chloride,  silver  nitrate  gave  a 
substance  CH2ICBr*C:CAg,AgN03.  G.  M.  B. 

Reaction  between  Disubstituted  Acetylenic  Hydrocarbons 
and  the  Grignard  Reagent.  H.  Gilman  and  J.  B.  Shumaker 

(J.  Amer.  Chem.  Soc.,  1925,  47,  514 — 515;  cf.  A.,  1923,  i,  285). — 
Addition  of  magnesium  ethyl  bromide  or  iodide  to  several  typical 
disubstituted  acetylenic  hydrocarbons  could  not  be  observed. 

F.  G.  W. 

Relation  between  the  Structure  of  Organic  Halides  and  the 
Speeds  of  their  Reaction  with  Inorganic  Iodides.  II.  Alkyl 
Chlorides.  J.  B.  Conant  and  R.  E.  Hussey  (J.  Amer.  Chem. 
Soc.,  1925,  47,  476 — 488 ;  cf.  A.,  1924,  i,  273). — The  rates  of  reaction 
of  twenty  alkyl  chlorides  with  potassium  iodide  have  been  measured 
in  acetone  solution  by  the  method  previously  reported.  With 
the  exception  of  ethyl  chloride,  all  normal  primary  aliphatic  chlorides 
have  the  same  reactivity  within  20%,  ethyl  chloride  being  about 
twice  as  reactive.  Secondary  and  tertiary  chlorides  have  reactivities 
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only  0-01 — 0-05  times  that  of  the  normal  compounds,  a  result  in 
general  agreement  with  other  data  (cf.  Haywood,  T.,  1922,  121, 
1904).  cycZoHexyl  chloride  showed  a  reactivity  of  less  than  0-0001 
times  that  of  the  normal  primary  chlorides.  The  rates  of  reaction 
of  five  different  chlorides  with  potassium,  lithium,  and  sodium 
iodides  were  the  same,  indicating  that  the  reaction  takes  place 
between  the  organic  chloride  and  the  iodide  ion.  The  reaction 
constants,  calculated  as  for  a  bimoleeular  reaction,  are  independent 
of  the  original  concentrations  of  the  reactants  (cf.  A.,  1924,  ii,  240). 

F.  G.  W. 

Relation  between  the  Structure  of  Organic  Halides  and 
the  Speeds  of  their  Reaction  with  Inorganic  Iodides.  III. 
Influence  of  Unsaturated  Groups.  J.  B.  Conant,  W.  R.  Kirner, 
and  R.  E.  Hussey  (J.  Amer.  Chem.  Soc.,  1925,  47,  488 — 501 ;  cf. 
preceding  abstract). — Measurements  of  the  rates  of  reaction,  with 
potassium  iodide  in  acetone  solution,  of  compounds  of  the  type 
A*CH2C1,  where  A  is  an  unsaturated  group,  indicate  that  the 
activity  of  the  chlorine  atom  is  roughly  proportional  to  the  acidity 
of  the  corresponding  A- OH  derivative,  to  the  activity  of  the 
a-hydrogen  atom  in  the  A-CH3  compounds,  and  inversely  to  the 
basicity  of  the  amines  A*NH2.  The  activation  due  to  the  un¬ 
saturated  groups  R*CO,  CN*,  and  Ph  is  in  this  order.  The  corre¬ 
spondence  of  activity  of  the  chlorine  with  acidity  of  the  hydroxyl 
replacing  the  CH2C1  group  is  contrary  to  the  prediction  of  the 
polarity  theory.  In  the  series  A-[CH2]„'C1,  the  activation  of  the 
chlorine  atom  is  not  appreciable  when  A=Ph  or  C02Et,  if  n  is  more 
than  1,  but  when  A=Bz,  the  activation  of  the  chlorine  persists, 
but  is  a  minimum  when  n= 2.  When  A=OAc  an  alternation 
of  activity  is  observed,  the  activity  of  the  chlorine,  when  n= 2, 
being  slightly  less  than  that  of  the  chlorine  in  butyl  chloride.  In 
the  substituted  benzyl  chlorides,  the  activities  of  the  4-nitro  and 
2  :  4-dinitro  derivatives  are  in  line  with  the  acidities  of  the  corre¬ 
sponding  phenols,  whilst  the  2-  and  4-ehloro-  and  bromo-benzyl 
chlorides  show  activities  much  greater  than  would  correspond  to 
the  enhancement  of  acidity  in  the  corresponding  phenols  (cf. 
Franzen,  A.,  1921,  i,  233;  Olivier,  A.,  1923,  i,  197,  769). 

2  :  4:-Dinitrobenzyl  iodide,  m.  p.  69-5 — 70°,  is  described. 

F.  G.  W. 

Addition  of  Gaseous  Hydrogen  Chloride  and  Hydrogen 
Bromide  to  Ethylene  and  Propylene  under  the  Influence 
of  Catalysts.  J.  P.  Webaut,  J.  J.  Diekmann,  and  A.  J.  Rutgers 
( Proc .  K.  Akad.  Wetensch.  Amst.,  1924,  27,  671 — 685). — Bismuth 
and  antimony  trichloride  and  tribromide  act  as  excellent  catalysts 
for  the  additions  under  investigation.  Whereas  in  presence  of 
asbestos,  charcoal,  burned  clay,  and  asbestos  impregnated  with 
barium  chloride,  no  addition  takes  place  between  hydrogen  chloride 
and  ethylene  at  270°,  the  reaction  occurs  slowly  at  the  ordinary 
temperature  in  presence  of  bismuth  trichloride,  and  proceeds  rapidly 
between  120°  and  200°  without  formation  of  by-products.  The 
addition  of  hydrogen  bromide  to  ethylene  takes  place  more  readily ; 
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without  a  catalyst,  the  reaction  becomes  perceptible  at  140°,  whilst 
with  bismuth  bromide  as  catalyst,  it  proceeds  rapidly  at  20°.  The 
reactions  with  propylene  are  still  more  rapid.  [Cf.  B.,  1925,  336.] 

L.  L.  B. 

Molecular  Compounds  of  Iodoform  and  Quaternary  Salts. 

II.  W.  Steinkopf  and  It.  Bessaritsch  (J.  pr.  Chem.,  1925, 
[ii],  109,  230 — 264;  cf.  Steinkopf  and  Schwen,  A.,  1922,  i,  118). 
— Molecular  compounds  of  iodoform  with  various  quaternary  salts 
have  been  prepared  to  ascertain  the  conditions  of  their  formation. 
The  central  atom  of  the  compound,  the  substituent  hydrocarbon 
radicals,  and  the  ionic  halogen,  as  well  as  the  iodoform  component 
itself  have  been  varied  in  those  described.  In  all  previously  recorded 
compounds  of  this  class  ( loc .  cit.)  the  ratio  of  quaternary  compound 
to  iodoform  is  1:1.  This  is  generally  the  case  here,  but  when 
phenyl  and  benzyl  radicals  are  both  present  the  ratio  is  2  :  3.  The 
molecular  compounds  are  usually  prepared  by  mixing  hot  alcoholic 
solutions  of  the  components.  On  cooling  they  separate  out  (in 
most  cases)  in  the  solid  state.  In  other  cases,  the  tertiary  base, 
halogen  alkyl,  and  iodoform  are  brought  together  in  solution, 
whilst  in  a  few  cases  combination  takes  place  in  the  absence  of 
solvents.  The  following  compounds  are  in  the  1  :  1  ratio :  tetra- 

eihylammonium  iodide-iodoform  I[Et4N] - I3CH,  m.  p.  198 — 

200°  after  darkening  at  about  180°.  Tetrapropylammonium  iodide- 
iodoform  has  m.  p.  181 — 182°.  Tetrapropylammonium  iodide- 
bromoform,  m.  p.  76 — 77°.  Tetrapropylammonium  iodide-chloro¬ 
form.  Dipropyldiallylammonium  iodide-iodoform,  m.  p.  about  153°, 
from  dipropylallylammonium  iodide,  decomp.  211°.  Tetra-allyl- 
ammonium  iodide-iodoform,  m.  p.  161 — 162°.  The  corresponding 
chloroform  compound  could  not  be  obtained.  Benzyltriethyl- 
ammonium  iodide-iodoform,  m.  p.  105°,  was  made  from  benzyltri- 
ethylammonium  iodide,  m.  p.  168*5°.  Phenyl  benzyldimethylam- 
monium  iodide-iodoform  (2:3);  the  quaternary  component  has 
m.  p.  156°  and  not  165°  as  recorded  in  the  literature.  Phenyldi- 
ethylallylammonium  iodide-iodoform  was  obtained  as  a  hard  crust 
which  could  not  be  recrystallised.  Diphenyldimethylammonium 
iodide-iodoform,  m.  p.  about  98°  to  dark  orange  liquid,  102°  green 
liquid  (decomp.).  Tribenzylammonium  iodide  adds  iodoform  in 
the  ratio  2  :  3,  forming  tribenzylammonium  iodide-iodoform,  m.  p. 
108°.  Tribenzylmethylammonium  iodide-iodoform  (2  :  3)  has  m.  p. 
161 — 162°.  Antipyrine  methiodide-iodoform,  m.  p.  128°  (decomp.). 
Quinoline  ethiodide-iodoform,  m.  p.  165 — 166°.  Quinoline  ethiodide- 
bromoform  (1  :  1),  m.  p.  146 — 147°.  Triphenylamine,  trimethyl- 
ammonium  chloride,  and  trimethylammonium  bromide  formed  no 
additive  products  with  iodoform.  Triisobutylamine  does  not  react 
with  allyl  iodide  in  the  cold,  but  on  warming  forms  diisobutyl- 
ammonium  iodide,  m.  p.  272 — 273°.  Similarly,  triisoamylamine 
and  allyl  iodide  gave  diimamylammonium  iodide,  decomp,  above 
260°  after  softening  at  250°,  and  trimethylamine  and  octyl  iodide 
gave  dimethylammonium  iodide,  m.  p.  172 — 174°.  The  following 
new  sulphonium  compounds  (all  having  the  ratio  1  amine  :  1  iodo- 
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form)  are  described.  Eihyldi-n-propylsulphonium  iodide,  m.  p. 
163°,  from  dipropyl  sulphide  and  ethyl  iodide;  ethyldi-n-propyl- 
sulphonium  iodide-iodoform,  m.  p.  98 — 100° ;  di-n-propylallyl- 
sulphonium  iodide,  (C3H5)(C3H7)2S*I,  m.  p.  79 — 80° ;  di-n-propyl- 
allylsulphonium  iodide-iodoform,  m.  p.  77 — 78°;  triallylsulphonium 
iodide-iodoform,  m.  p.  82 — 84°.  Of  the  arsonium  salts,  only  one, 
phenylbenzyldimethylarsonium  iodide-iodoform,  m.  p.  88°,  vivid 
yellow  needles,  had  the  2  :  3  ratio ;  the  component  phenylbenzyl¬ 
dimethylarsonium  iodide  has  m.  p.  119 — 120°;  Burrows  and  Turner 
(T.,  1921,  117,  1378)  give  114 — 115°.  Ethylallyldiisobutylarsonium 
iodide-iodoform,  m.  p.  83°,  was  prepared  from  ethylallyldiisobutyl¬ 
arsonium  iodide,  m.  p.  146 — 148°.  Benzylethyldi-n-propylarsonium 
iodide,  m.  p.  144°,  forms  benzylethyldi-n-propylarsonium  iodide- 
iodoform,  m.  p.  75°.  Phenylmethyl-n-propylallylarsonium  iodide 
was  obtained  as  a  very  deliquescent,  uncrystallisable  solid,  which 
forms  no  additive  compound  with  iodoform.  Phenylmethyl- 
ethylallylarsonium  iodide  was  obtained  as  an  uncrystallisable  liquid. 
Diphenylbenzylmethylarsonium  iodide-iodoform  has  m.  p.  116 — 
117°.  Diphenylmethylallylarsonium  iodide-iodoform  has  m.  p. 
56 — 60°,  and  was  prepared  from  the  arsonium  iodide,  m.  p.  144 — 
145°.  Diphenyldimethylarsonium  iodide-iodoform,  m.  p.  94°,  vivid, 
orange-yellow  prisms.  Diphenyldiethylarsonium  iodide  and  iodo¬ 
form  scarcely  showed  change  of  colour  in  alcohol,  but  diphenyl¬ 
diethylarsonium  tri-iodide,  m.  p.  63 — 64°,  was  isolated  from  the 
product.  Triphenylbenzylarsonium  iodide-iodoform,  m.  p.  129°, 
was  obtained  from  triphenylbenzylarsonium  iodide,  m.  p.  162° ;  the 
mother-liquors  yielded  triphenylbenzylarsonium  tri-iodide,  m.  p. 
136°.  Diphenylmethylethylarsonium  bromide,  m.  p.  147 — 148°,  and 
diphenyldiethylarsonium  bromide,  m.  p.  166 — 167°,  gave  no  iodo¬ 
form  products  like  phenyltrimethylarsonium  bromide  (cf.  Stein- 
kopf  and  Schwen,  loc.  cit.).  An  attempt  was  made  to  prepare 
co-ordination  isomerides  of  these  molecular  compounds  by  acting 
on  an  additive  product  of  a  tertiary  base  with  an  alkyl  iodide 
according  to  the  equations:  I[R4N]+I3CH==I[R4N]  •  •  •  •  I3CH 

and  [R3N - I3CH]4-RI=[R3N - I3CH] - RI.  Triethylamine- 

iodoform,  2NEt3,3CHI3,  m.  p.  81 — 83°  (contrast  Dehn  and 
Conner,  A.,  1912,  i,  834),  did  not  react  with  ethyl  iodide.  Other 
secondary  and  tertiary  amines  which  were  tried  did  not  react 
with  iodoform.  Triethylpropylphosphonium  iodide  has  m.  p.  178 — 
180° ;  benzyltriethylphosphonium  iodide-iodoform,  m.  p.  105°,  from 
benzyltriethylphosphonium  iodide,  m.  p.  135°.  The  additive  com¬ 
pound  from  triethylphosphine  and  carbon  disulphide  when  treated 
with  iodoform  lost  carbon  disulphide  and  formed  triethylphosphine- 
iodoform,  2Et3P  •  •  •  •  3I3CH,  m.  p.  122 — 123°.  The  ease  with  which 
the  carbon  disulphide  is  displaced  is  better  expressed  by  the  formula 

Et3P  •  •  •  •  {|>C  than  by  that  of  Hantzsch  and  Hibbert  (A.,  1907, 

i,  496).  Triethylphosphine  sulphide  did  not  add  iodoform,  but 
the  methiodide  gave  triethylphosphine  sulphide  methiodide-iodoform, 
I[Et3PSMe]  •  •  •  •  2I3CH,  m.  p.  84°  (the  only  instance  of  the  ratio 
1  :  2).  The  lability  of  the  iodine  in  ethylene  iodide  (cf.  Finkel- 
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stein,  A.,  1910,  i,  453)  is  shown  by  the  behaviour  of  the  compound 
towards  the  hydriodides  of  the  amines  when  ethylene  is  liberated 
and  a  tri-iodide  formed,  R4N I C2H4I2 = R4N I3 + C2H4.  Methyl- 
ammonium  iodide  and  ethylene  iodide  give  methylammonium 
tri-iodide,  m.  p.  35 — 37°;  dipropylammonium  iodide,  m.  p.  230 — 
235°  (decomp.),  gives  dipropylammonium  tri-iodide,  m.  p.  58 — 59° ; 
diisobutylammonium  tri-iodide  has  m.  p.  57 — 58° ;  tribenzylammonium 
tri-iodide,  C21H22NI3,  has  m.  p.  133°.  Pyridine  hydriodide,  m.  p. 
190 — 195°,  and  not  268°  as  recorded  in  the  literature,  gives  pyridine 
hydriodide  di-iodide,  m.  p.  129 — 130°.  T etrapropylammonium  tri- 
iodide,  C12H28NI3,  has  m.  p.  98°.  Antipyrine  methiodide  and 
ethylene  iodide  gave  antipyrine  methiodide  di-iodide,  m.  p.  132 — 
133°.  Diphenyldimethylarsonium  iodide,  m.  p.  209 — 211°,  and 
not  190°,  gives  diphenyldimethylarsonium  tri-iodide,  m.  p.  70 — 
72°.  Trimethylsulphonium  iodide  and  ethylene  iodide  give  tri- 
methylsulphonium  tri-iodide,  m.  p.  38 — 39°,  which  with  iodoform 
gives  trimethylsulphonium  iodide-iodoform,  m.  p.  160 — 162°. 
The  reaction  between  quinones  and  quaternary  salts  does  not 
proceed  normally.  p-Benzoquinone  and  tetraethylphosphonium 
iodide  in  acetic  acid  yield  a  mixture  of  quinhydrone  and  tetraethyl¬ 
phosphonium  tri-iodide  due  to  the  formation  of  hydrogen  iodide. 
Corresponding  compounds  are  formed  from  dimethyl-  and  diethyl- 
diphenylarsonium  iodides.  Chloranil  and  quinoline  ethiodide  react 
in  acetic  acid  to  form  tetrachloroquinol  and  a  very  unstable 

molecular  compound,  for  which  the  formula  I2 - 0C6C140 - 

[CnH12N]I  is  suggested.  No  general  rules  can  be  deduced  from 
the  investigation.  The  iodoform  compounds  are  more  stable  than 
those  of  bromoform  and  chloroform,  the  strength  of  the  co-ordin- 
ative  linking  being  conditioned  by  the  residual  valencies  of  the 
three  halogen  atoms.  A.  C. 

Action  of  Chlorine  Monoxide  on  Organic  Compounds.  S. 

Goldschmidt  and  H.  Schussler  ( Ber .,  1925,  58,  [R],  566 — 571). — 
Chlorine  monoxide  is  prepared  by  the  action  of  chlorine  on  mercuric 
oxide  obtained  by  the  action  of  an  excess  of  pure  sodium  hydroxide 
solution  on  mercuric  nitrate,  washed  frequently  with  water,  dried 
at  1 10°,  and  finally  heated  for  10  mins,  at  280°.  The  gas  is  condensed 
in  a  suitable  flask,  from  w'hich  it  is  transferred  by  a  current  of  carbon 
dioxide  to  the  substance  under  investigation,  cooled  to  — 20°  and 
either  used  in  large  excess  or  dissolved  in  carbon  tetrachloride, 
w'hereby  risk  of  explosion  is  avoided.  With  saturated  organic 
compounds,  the  products  appear  to  be  identical  with  those  obtained 
by  the  use  of  chlorine,  oxygenated  compounds  not  being  isolated ; 
thus  chloroacetone,  ethyl  chloroacetoacetate,  and  chlorinated 
cycZohexanes  are  produced  from  acetone,  ethyl  acetoacetate, 
and  cycZohexane,  respectively.  Trichloroethylene  yields  chloral, 
pentachloroethane,  and  octachlorodiethyl  ether,  (CC13*CHC1)20,  m.  p. 
40 — 42°,  which  is  converted  by  hydriodic  acid  into  ethane.  The 
above  constitution  is  preferred  to  the  alternative  structure, 
(CHC12*CC12)2,0,  since  the  solid  compound  is  accompanied  by  a 
liquid  of  the  same  analytical  composition  the  existence  of  which  is 
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accounted  for  by  the  presence  of  two  asymmetric  carbon  atoms  in 
the  molecule  and  the  consequent  production  of  two  inactive  iso- 
merides.  Tetrachloroethylene  yields  hexaehloroethane  and,  possibly 
trichloroacetyl  chloride.  cycZoHexene  gives  a  substance,  C6H90C1, 


CH0 


VH>o 

CC1 


b.  p.  66 — 67°/9  mm.,  which  could  not  be  freed 
completely  from  dichlorocyciohexane ;  it  is  formed 
by  loss  of  hydrogen  chloride  from  the  primary 
additive  product  of  chlorine  monoxide,  and  appears 
to  have  the  constitution  I.  Dichlorodicyclohexyl 
ether,  m.  p.  69°,  is  also  produced. 

Tndene  yields  a  chloroindene  oxide,  C9H70C1,  b.  p. 
106 — 115°/5  mm.,  and  a  substance,  C18H24O10C]3,  m.  p.  125°,  which 
appears  to  be  derived  in  a  complex  manner  from  two  indene 
molecules.  H.  W. 


6h2 

\V 

CH. 


(!•) 


Preparation  of  Pure  Methyl  Alcohol.  H.  Hartley  and  H.  R. 
Raikes  ( J .  Chem.  Soc.,  1925,  127,  524 — 527). — Methyl  alcohol 
is  dehydrated  by  twice  fractionating  (<2  drops /sec.)  through  a 
Hempel  column  having  an  effective  length  of  1-3  metres,  then 
refluxed  under  the  column  with  aluminium-amalgam  (3  g.  per  litre), 
and  again  fractionated.  For  the  removal  of  ammonia,  the  dehy¬ 
drated  alcohol  is  refluxed  for  6  hrs.  under  a  column  packed  with 
freshly-dehydrated  copper  sulphate,  and  then  rapidly  distilled 
through  this  column.  Methyl  alcohol  having  a  specific  conductivity 
of  0-04  reciprocal  megohm  is  obtained.  Distillation  of  the  pure 
alcohol  over  silver  nitrate,  in  order  to  remove  reducing  agents,  is 
not  necessary. 

To  test  for  acetone  in  technical  methyl  alcohol  a  concentrated 
solution  of  mercuric  cyanide  in  6A-sodium  hydroxide  is  mixed 
with  an  equal  volume  of  the  sample,  and  the  mixture  warmed  to 
boiling.  A  white  precipitate  indicates  the  presence  of  a  ketone; 
a  mixture  of  ketone  and  aldehyde  produces  a  precipitate  which 
darkens  when  kept.  When  the  impurities  are  present  singly, 
0*002%  of  acetone  or  0*004%  of  formaldehyde  may  be  detected. 

For  the  rapid  determination  of  water  with  an  accuracy  of  0*02% 
the  method  of  Weaver  (A.,  1915,  ii,  21)  is  convenient.  Density 
measurements  allow  the  determination  of  water  to  at  least  0*01%  ; 
the  mean  value  df =0*78641  was  obtained,  using  different  samples 
of  pure  alcohol.  Relative  viscosity  determinations  may  also  be 
used,  when  the  limit  of  accuracy  is  0*025%  ;  the  absolute  viscosity 
of  methyl  alcohol  was  found  to  be  0*00545  at  25°  (water  0*00895). 
The  most  sensitive  test  for  water  is  the  determination  of  the  electrical 
conductivity  of  a  dilute  alcoholic  solution  of  hydrogen  chloride ; 
A25  at  0-001A  was  depressed  from  181*5  to  181*0  by  less  than 
0*01%  of  water.  C.  J.  S. 

isoPropyl,  Propyl,  and  Ethyl  Alcohols  :  Refractive  Indices. 

C.  T.  Bennett  and  D.  C.  Garratt  ( Perf .  and  Essent.  Oil  Rec.,  1925, 
16,  18). — The  densities  and  refractive  indices  of  mixtures  of 
isopropyl,  propyl,  and  ethvl  alcohols  and  water  are  tabulated. 

B.  F. 
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Influence  of  Constitution  on  the  Rotatory  Power  of  Optically 
Active  Substances.  XIX.  Influence  of  Acetylenic  Linkings. 

H.  Rupe  and  F.  Vonaesch  (Annalen,  1925,  442,  74 — 92). — The 
rotatory  powers  of  the  esters  of  P-methyl-A'i'-butinen-P-ol  and 
y-methyl-A6-pentinen-y-ol,  and  of  the  corresponding  olefinic  and 
saturated  alcohols,  with  five  optically  active  acids,  campholie  acid, 
bornylenecarboxylic  acid,  camphanecarboxylic  acid,  camphoryl- 
ideneacetic  acid,  and  camphorylacetic  acid  have  been  determined. 
The  campholie  esters  of  the  twTo  acetylenic  alcohols  show  pronounced 
anomalous  dispersion  and  differ  markedly  from  the  corresponding 
olefinic  esters.  In  these  esters,  the  carboxyl  group  is  one  of  the 
groups  attached  to  the  asymmetric  carbon  atom  and  the  acetylenic 
linking  is  thus  near  enough  to  the  latter  to  exercise  a  disturbing 
influence  (cf.  A.,  1917,  i,  538).  A  similar  but  much  less  pronounced 
anomaly  appears  in  the  two  acetylenic  esters  of  camphanecarboxylic 
acid,  in  which,  owing  to  the  presence  of  three  asymmetric  carbon 
atoms  in  the  molecule,  the  slighter  anomalous  dispersion  may 
simply  express  the  resultant  of  different  dispersion  effects  produced 
with  the  separate  asymmetric  carbon  atoms  (cf.  A.,  1920,  i,  748). 
The  camphorylideneacetic  esters  of  the  two  acetylenic  alcohols  can 
be  obtained  in  a  solid  form  showing  normal  rotatory  dispersion 
and  normal  rotatory  power.  The  liquid  form  of  these  esters  is  a 
mixture  of  this  solid  form  with  a  lower- melting  form  having  a 
much  smaller  specific  rotatory  power,  and  the  absence  of  anomaly 
in  these  cases  also  is  probably  to  be  attributed  to  opposite  effects 
producing  a  normal  dispersion  curve. 

y-Methyl-/\a-pentinen-y-ol,  OH*CMeEt’C:CH,  b.  p.  120 — 121°, 
df  0-8665,  was  obtained  by  the  action  of  sodamide  on  a  mixture  of 
acetylene  and  methyl  ethyl  ketone.  The  following  esters  were 
prepared  by  interaction  of  the  alcohol  with  the  acid  chloride  in  pyridine 
solution.  y-Methylbutinenyl  campholate,  b.  p.  120 — 121°/10  mm., 
df  0-9398,  [a]]?  21-96°;  y-methylbutenyl  campholate ,  b.  p.  119 — • 
120°/10-5  mm.,  df  0-9255,  [ajo  31-76°;  y-methylbutyl  campholate , 
b.  p.  123 — 124°/11  mm.,  df  0-9185,  [a]j>  31-98°;  y-methyl- Aa- 
pentinenyl  campholate ,  b.  p.  137 — 138°/13  mm.,  df  0-9416,  [a]2r® 
23-91°;  y -methyl- bA-pentenyl  campholate,  b.  p.  134 — 135°/10-5  mm., 
df  0-9305,  [a]j>  33-14°;  y-methylpentyl  campholate,  b.  p.  139 — 
140°/11  mm.,  df  0-9236,  [a]f?  31-85°;  the  ester  of  bomylene- 
carboxylic  acid  with  y-methylbutinenol  has  b.  p.  130 — 130-5°/9  mm., 
df  0-9795,  [a]p  104-52° ;  with  y-methylbutenol,  b.  p.  130 — 131°/10mm., 
df  0-9596,  [a]f?  100-05°;  with  y-methylbutan-y-ol,  b.  p.  130 — 
130-5°/8-5  mm.,  df  0-9480,  [a]2?  98-31°;  with  y-methyl- CA-pentinen- 
y-ol,  b.  p.  143°/8-5  mm.,  df  0-9757,  [a]2,0  100-25°;  with  y-methyl- 
!\h-penten-y-ol,  b.  p.  142°/10  mm.,  df  0-9589,  [a]2?  96-23° ;  with 
y-methylpentan-y-ol,  b.  p.  142 — 143°/9  mm.,  df  0-9488,  [a]2?  95-40° ; 
the  ester  of  camphanecarboxylic  acid  with  y-methyl- &°--pentinen- 
y-ol,  has  b.  p.  145 — 146°/8-5  mm.,  df  0-9755,  [a]2?  40-61°;  with 
y-methyl- Aa-penten-y-ol,  b.  p.  144 — 145°/8-5  mm.,  df  0-9626,  [a]^ 
44-03°  ;  with  y-methylpentan-y-ol, b.  p.  144 — 145°/8-5  mm.,  df  0-9539, 
[a]“  39-67° ;  with  y-methylbutinen-y-ol,  b.  p.  130 — 131°/9  mm., 
df  0-9788,  [a]o  45-44° ;  with  y-methylbnten-y-ol,  b.  p.  130 — 
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131°/H  mm.,  df  0-9604,  [a]^J  56-18°;  with  y-methylbutan-y-ol,  b.  p. 
130— 130-5 °/9  mm.,  df  0-9503,  [aj'i0  56-34°. 

y - Methyl- Ar -butinenyl  camphorylideneacetate  has  b.  p.  94 — 96°  (in 
high  vacuum),  m.  p.  48 — 50°.  The  oil,  df  1-0413,  has  [oc]j>  155-98° ; 
benzene  solution,  [a]|J  60-68°.  The  solid  in  benzene  has  [a]o  131-40°. 
y-Methyl-EJ -butenyl  camphorylideneacetate,  b.  p.  93 — 95°  (in  high 
vacuum)  has  df  1-0233,  [a]^  150-31°,  and  in  benzene  [a]]?  127-70°. 
y-Methylbutyl  camphorylideneacetate,  b.  p.  95 — 96°  (high  vacuum), 
df  1-0063,  [a]p  153-71°,  has  in  benzene  [a]“  132-80°.  y-Methyl- 
y-pentinenyl  camphorylideneacetate,  b.  p.  105°  (high  vacuum),  m.  p. 
36°,  has  df  1-0330,  [a]'$  150-03°,  and  in  benzene  solution  [a];“  65-37°. 
The  solid  in  benzene  has  [a]^.  126-18°.  y  -  Methyl- Ay  -pentenyl  cam¬ 
phorylideneacetate,  b.  p.  103 — 104°  (high  vacuum),  has  df  1-0286, 
[a]o  151-21°,  and  in  benzene,  [a]^  129-53°;  and  y-methylpentyl 
camphorylideneacetate,  b.  p.  103 — '104°  (high  vacuum),  df  1-0052, 
[<x]i?  146-91°;  and  in  benzene,  [a]^  127-37°.  y  -  Methyl-  A? -butinenyl 
camphorylacetate,  has  b.  p.  178 — 180°/H*5  mm.,  92 — 93°  in  high 
vacuum,  df  1-0376,  [a]$  60-25°;  the  y -methyl- A* -butenyl  ester  has 
b.  p.  92 — 93°  (high  vacuum),  df  1-0212,  [a]‘f>  64-79°;  the  y-methyl- 
butyl  ester,  b.  p.  178 — 180°/10-5  mm.,  93 — 94°  in  high  vacuum, 
df  1-0042,  [a]“  65-42° ;  the  y -methyl- AY -pentinenyl  ester,  b.  p. 
188°/13-5  mm.,  102—103°  (high  vacuum),  df  1-0279,  [a]2D°  63-27°; 
y -methyl- Ay -pentenyl  ester,  b.  p.  188 — 190°/14-5  mm.,  df  1-0283, 
[a]i?  65-30° ;  and  the  y-methylpentyl  ester,  b.  p.  188 — 190°/12-5 
mm.,  102 — 103°  in  high  vacuum,  df  1-0047,  [a]$  64-26°.  The  values 
for  [a]£?,  [a]ijg,  and  [a]f  are  quoted  in  all  cases.  R.  B. 

Constitution  of  the  Boric  Acids  and  some  of  their  Deriv¬ 
atives.  P.  H.  Hermans  ( Z .  anorg.  Chem.,  1925,  142,  83 — 110). — 
The  work  is  chiefly  concerned  with  compounds  of  boric  acid  with 
polyhydroxy-alcohols  and  acids,  but  their  constitution  has  served 
to  throw  light  on  that  of  the  polyboric  acids.  The  experimental 
results  and  theories  of  previous  workers  are  discussed  at  some 
length.  The  view  is  held  that  the  boric  acids  are  co-ordination 
compounds,  boron  having  the  co-ordination  number  4.  Thus 
metaboric  acid  is  [0!B!0]H  and  orthoboric  acid  [(HO)2BIO]H 
but  the  latter  can  also  exist  in  the  tautomeric  form  B(OH)3,  which 
is  predominant  in  organic  solvents,  giving  rise  to  esters  such  as 
B(OAc)3,  and  in  aqueous  solution  thus  explaining  its  weakly 
acid  nature.  The  compounds  of  boric  acid  with  a(3  and  oc y  glycols 
are  probably  mixtures  of  [(RO)2B!0]H  with  the  tautomeric  form 
(RO)2B*OH.  The  former  explains  the  weakly  acid  properties  and 
the  latter  the  volatility  and  solubility  in  organic  solvents.  To 
account  for  the  increase  of  acidity  brought  about  by  treating  boric 
acid  with  aqueous  solutions  of  certain  polyhydroxy  compounds 
such  as  pyrocatechol  and  citric  acid,  it  is  assumed  that  derivatives 
of  a  hypothetical  acid  [(HO)2B(OH)2]H  are  formed,  but  that  this 
only  happens  when  the  hydroxyl  groups  of  the  hydroxy  compounds 
are  (after  Boeseken’s  theory)  “  favourably  ”  oriented  in  space. 
The  following  compounds  are  described.  $S-Dimethylpentane-$h- 
diol  boric  acid,  m.  p.  102°,  b.  p.  228°;  $§-dimethylhexane-$l-diol 
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boric  acid ,  m.  p.  43 — 45°,  b.  p.  99 — 100°/5  mm. ;  pentane-$8- 
diol  boric  acid,  m.  p.  68° ;  pinacone  boric  acid,  m.  p.  about  70° ; 
mono-  and  di-potassium  cis-cyclohex&ne-l  :  2-diol  borate ;  dipotass- 
ium  cis-cyclo pentanediol  borate,  monopotassium  cis-1  : 2-  and 
2  :  3-tetrahydronaphthalenediol  borate ;  potassium  cis-1  :  2-indandiol 
borate  ;  monopotassium  phenylglycol  borate ;  potassium  dicitric 
borate;  potassium  dipyrocatechol  borate;  zinc  disalicylic  borate; 
dicyc\opentane-l-hydroxy-l-carbonyl  boric  acid,  m.  p.  225°;  mono- 
potassium  cis-cyclopentane-1  :  2-diol  borate.  N.  H.  H. 

Purification  of  Glycerol  from  Volatile  Fatty  Acids  and  their 
Esters.  A.  Kailan  and  R.  Obigi  ( Monatsh .,  1925,  45,  215 — 
222). — A  numberof  samples  of  glycerol  to  which  0-2%  of  butyric 
acid  had  been  added  were  distilled  under  diminished  pressure  with 
and  without  the  addition  of  sodium  hydroxide  (a)  by  means  of  super¬ 
heated  steam,  (b)  in  a  current  of  hydrogen,  and  the  distillates  col¬ 
lected  in  two  receivers  in  series.  The  acid  value  of  the  original 
glycerol  was  0-04,  but  in  no  case  was  the  acid  value  of  the  glycerol 
in  the  first  receiver  (practically  all)  less  than  0-07  to  0-09,  even 
when  the  equivalent  of  alkali  hydroxide  added  was  three  times 
that  of  the  acid  present.  The  ester  content  of  the  distillate  was 
increased  by  the  addition  of  alkali  hydroxide  to  the  distilling  flask, 
especially  in  the  case  of  superheated  steam.  This  is  considered  to 
be  due  to  ester  formation  by  the  action  of  glycerol  on  the  sodium 
butyrate  (glycerolysis).  The  residue  in  no  case  contained  more 
than  half  of  the  free  or  esterified  fatty  acid  originally  present,  as 
sodium  salt.  [Cf.  B.,  1925,  325.]  A.  C. 

Solubility  Curves  in  the  Systems  Mannitol-Boric  Acid- 
Water  and  cis-Tetrahydronaphthalene-1  :  2-diol-Boric  Acid- 
Water  at  25°.  P.  H.  Hermans  (Z.  anorg.  Chem.,  1925,  142, 
111 — 115;  cf.  i,  500). — At  25°,  neither  system  shows  the  form¬ 
ation  of  a  compound.  A  mutual  increase  in  the  solubility  of  the 
components  occurs  in  both  cases  but  is  much  greater  in  the  first 
system.  N.  H.  H. 

Preparation  of  Ethers.  H.  Wuyts  ( Compt .  rend.,  1925,  180, 
671 — 673). — Details  of  the  preparation  of  ethers  from  propyl, 
butyl,  and  amyl  alcohols  are  given  (cf.  A.,  1924,  i,  710)  and  the 
following  azeotropic  mixtures,  involved  in  the  separation  of  the 
products,  have  been  characterised  :  binary  mixture,  b.  p.  117-25°, 
containing  88%  of  w-butyl  alcohol,  b.  p.  117-5°,  and  12%  of  w-butyl 
ether,  b.  p.  141-9°;  ternary  mixture,  b.  p.  74-8°,  20-2%  of  w-propyl 
alcohol,  b.  p.  97-3°,  11-7%  of  water,  and  68-1%  of  w- propyl  ether, 
b.  p.  90-7°;  ternary  mixture,  b.  p.  91°,  42-9%  of  w-butyl  alcohol, 
29-3%  of  water,  and  27-7%  of  w- butyl  ether;  ternary  mixture, 
b.  p.  94-4°,  of  isoamyl  alcohol,  b.  p.  13T5°,  water,  and  isoamyl 
ether,  b.  p.  171°;  ternary  mixture,  b.  p.  95-9°  of  n-amyl  alcohol, 
b.  p.  138°,  water,  and  w-amyl  ether,  b.  p.  188.  G.  M.  B. 

Hypochlorous  Acid  and  the  Alkyl  Hypochlorites.  M.  C. 

Taylor,  R.  B.  McMullin,  and  C.  A.  Gammal  (J.  Amer.  Chem.  Soc., 
1925,  47,  395 — 403). — A  stable  solution  of  ethyl  hypochlorite  is 
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obtained  by  passing  chlorine  into  a  stirred  suspension  of  calcium  car¬ 
bonate  (25  g.)  in  water  (1  litre)  until  25  g.  of  chlorine  are  absorbed. 
The  excess  of  carbonate  is  removed  by  filtration  and  the  filtrate 
shaken  with  a  2%  solution  of  ethyl  alcohol  in  carbon  tetrachloride. 
Ethyl  hypochlorite  is  formed  and  remains  dissolved  in  the  carbon 
tetrachloride,  which  can  be  freed  from  chlorine  by  washing  with 
sodium  hydrogen  carbonate  solution.  The  solution  loses  chlorine 
slowly,  and  ethyl  acetate  is  formed  in  good  yield.  Ethyl  hypo¬ 
chlorite  reacts  with  alkali  hydroxides  to  form  hypochlorites  free 
from  chlorides.  Hypochlorites  of  glycerol,  glycol,  or  ethylene 
chlorohydrin  could  not  be  obtained.  Ethyl  hypochlorite  is  hydro¬ 
lysed  in  saturated  aqueous  solution  (0-464J/)  to  the  extent  of  69%, 
and  to  more  than  90%  in  dilute  aqueous  solution.  The  distribution 
of  ethyl  hypochlorite  between  carbon  tetrachloride  and  water  was 
studied,  and  the  results  were  applied  to  the  determination  of  ethyl 
alcohol  in  spirituous  liquors.  [Cf.  B.,  1925,  297.]  F.  G.  W. 

Reactions  of  Ethyl  Hypochlorite  with  Organic  Substances. 

S.  Goldschmidt,  R.  Endres,  and  R.  Dersch  {Ber.,  1925,  58,  [J3], 
572 — 577). — Ethyl  hypochlorite  frequently  undergoes  spontaneous 
and  vigorous  decomposition  with  production  of  ethyl  acetate  and 
chlorinated  acetaldehyde  when  preserved  at  the  atmospheric  tem¬ 
perature,  but  its  solutions  in  carbon  tetrachloride  are  sufficiently 
stable  at  a  low  temperature  to  permit  its  action  on  organic  com¬ 
pounds  to  be  examined.  In  general,  it  appears  to  undergo  hydro¬ 
lysis  to  ethyl  alcohol  and  hypochlorous  acid  with  subsequent 
addition  of  the  latter  at  an  aliphatic  double  bond;  thus  amylene, 
cydohexene,  and  indene  yield  the  corresponding  chlorohydrins,  the 
first  and  third  of  which  have  b.  p.  141 — 143°  and  101 — 102°/2  mm., 
respectively.  Direct  addition  of  ethyl  hypochlorite  is  observed  in 
the  case  of  1  :  4-dihydronaphthalene,  which  yields  a  mixture  of 
3-chloro-2-ethoxy-l  :  2  :  3  :  4-tetrahydronaphthalene  and  2  :  3-di- 
chloro-1  :  2  :  3  :  4-tetrahydronaphthalene.  Phenylacetylene  yields 
exclusively  ww-dichloroacetophenone,  b.  p.  138 — 140°/13  mm., 
which  is  identified  by  oxidation  to  benzoic  acid  and  conversion  into 
the  dioxime  of  phenylglyoxal.  The  double  bond  of  aromatic  com¬ 
pounds  reacts  very  sluggishly  with  ethyl  hypochlorite.  Benzene 
and  anisole  remained  unaffected  under  widely  varied  conditions, 
whereas  the  more  reactive  phenol  and  quinol  yield  o-  and  p-chloro- 
phenol  and  2  :  3-dichloroquinol,  respectively.  The  possibility  that 
change  occurs  owing  to  the  preliminary  formation  of  phenyl  hypo¬ 
chlorite  is  excluded  by  the  observation  that  o-nitrophenol  does  not 
react  with  ethyl  hypochlorite.  The  ester  is  particularly  suitable  for 
the  chlorination  of  primary  and  secondary  amines;  thus  ethyl- 
amine  yields  ethyldichloroamine.  Acetaldehyde  gives  a  mixture 
of  chloroacetaldehyde  and  its  acetals,  whereas  monochloroacetone 
and  benzoyl  chloride  are  obtained  from  acetone  and  benzaldehyde, 
respectively;  it  is  possible  that  chlorine,  formed  by  secondary 
action,  takes  part  in  these  changes. 

Chlorine  monoxide,  existing  in  equilibrium  with  hypochlorous 
acid  (cf.  Goldschmidt,  A.,  1919,  ii,  227)  appears  to  be  the  effective 


ORGANIC  CHEMISTRY. 


i.  503 


agent  in  the  action  of  aqueous  hypochlorous  acid  on  benzene  (cf. 
van  der  Linden,  A.,  1912,  i,  174).  H.  W. 

Certain  Xanthates.  B.  Cecchetti  ( Gazzetta ,  1925,  55,  104 — 
105). — The  formation  of  molybdenum  xanthate,  Mo(S*CS,OEt)2, 
m.  p.  108°  (decomp.),  when  carbon  disulphide  is  treated  with 
alcoholic  potassium  hydroxide  and  then  with  ammonium  molybdate 
and  dilute  sulphuric  acid,  is  confirmed.  Cadmium  xanthate,  similarly 
obtained,  turns  orange-red  at  159°,  and  becomes  brown,  and 
decomposes  without  melting  at  270°.  T.  H.  P. 

Preparation  of  Organic  Acids  by  the  Grignard  Reaction. 

D.  Ivanov  (Bull.  Soc.  chim.,  1925,  [iv],  37,  287 — 296). — Carboxylic 
acids  are  obtained  in  good  yield  by  the  action  of  carbon  dioxide  on 
Grignard  reagents  at  low  temperatures  and  with  agitation.  Thus 
with  magnesium  butyl  chloride  (or  bromide),  valeric  acid  is  obtained 
in  80%  (or  86%)  of  the  theoretical  yield  by  reaction  for  1  hr.  at 
—  20°.  At  low  temperatures,  the  principal  by-product  is  dibutyl 
ketone  (14%),  together  with  some  tributylcarbinol.  At  higher 
temperatures,  tributylcarbinol  is  obtained  in  yields  amounting  to 
45 — 51%,  whilst  the  yield  of  valeric  acid  falls  to  8 — 9%.  Similarly 
the  following  acids  have  been  obtained,  in  the  yield  indicated,  by 
reaction  for  1  hr.  at  —20° :  propionic  acid,  72%  ;  w-butyric  acid, 
77%  ;  phenylacetic  acid,  79%  ;  benzoic  acid,  80%. 

Tributylcarbinol,  (C4H9)3C*OH,  m.  p.  20°,  b.  p.  120°/10  mm., 
230 — 235°/760  mm.  (with  partial  dehydration),  d™  0-844,  n $  1-4448, 
obtained  as  a  by-product  in  the  preparation  of  valeric  acid,  or  by  the 
action  of  magnesium  butyl  bromide  on  dibutyl  ketone,  on  de¬ 
hydration  with  oxalic  acid  gives  aa-dibutylpent-A“-ene  [c-butyl- 
A5-nonene],  CBu2ICH>[CH2]2’Me,  b.  p.  90°/10mm.,  215-5 — 216-5°/760 
mm.,  df  0-7745,  wf>  1-4375.  On  hydrogenation  in  ethereal  or  acetic 
acid  solution  in  the  presence  of  platinum-black,  the  latter  yields 
tributylmethane  [e-butylnonane],  b.  p.  217’5 — 218-5°,  d\Hri  0-7635,  n]f3 
1-4273  (cf.  Gilman  and  Parker,  this  vol.,  i,  228).  R.  B. 

Decomposition  of  Acids  in  the  presence  of  Metallic 
Chlorides.  A.  Mailhe  (Bull.  Soc.  chim.,  1925,  [iv],  37,  305 — 
311). — The  vapours  of  saturated  fatty  acids  are  readily  decomposed 
when  passed  over  metallic  chlorides  at  570 — 600°,  and  the  decom¬ 
position  proceeds  more  readily  as  the  number  of  carbon  atoms  in 
the  acid  molecule  increases.  Thus  acetic  acid  is  only  slightly 
decomposed  by  sodium  chloride  at  580°,  and  less  still  by  calcium 
chloride.  The  decomposition,  as  in  the  presence  of  copper  powder 
(A.,  1922,  i,  803),  appears  to  proceed  in  two  ways.  The  main 
reaction  yields  a  symmetrical  ketone.  With  the  lower  members 
of  the  series,  which  yield  diethyl  ketone  and  acetone,  this  ketone 
largely  escapes  further  decomposition  and  is  collected  in  the  liquid 
products  of  reaction.  With  the  higher  fatty  acids,  from  butyric 
acid  and  isovaleric  acid  onwards,  the  ketone  formed  undergoes 
decomposition  into  carbon  monoxide  and  ethylenic  hydrocarbons. 
The  second  mode  of  decomposition  yields  carbon  dioxide  and 
saturated  hydrocarbons.  With  isobutyric  acid  and  sodium  chloride 
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this  mode  of  decomposition  does  not  occur,  and  in  the  case  of 
hexoic  acid,  where  it  is  at  a  maximum,  the  gases  collected  only 
contain  14%  of  saturated  hydrocarbons.  Liquid  olefines  first 
appear  with  isovaleric  acid.  Oleic  acid  with  calcium  chloride 
yields  a  gas  containing  30%  of  olefines,  together  with  a  liquid  con¬ 
taining  unsaturated  acids  as  well  as  olefines,  whilst  the  residual 
calcium  chloride  is  contaminated  with  viscous  polymerisation 
products;  with  barium  chloride  the  gas  contains  45%  of  olefines, 
whilst  the  liquid  contains  a  smaller  proportion  of  unsaturated  acids. 
The  composition  of  the  reaction  products  varies  slightly  with  the 
different  chlorides  used,  but  the  variations  may  possibly  be  due  to 
the  difficulty  of  temperature  regulation.  Thus  metallic  chlorides 
do  not  exert  the  hydrogenating  influence  on  olefines  that  finely- 
divided  copper  does.  R.  B. 

Conditions  of  Maximum  Stability  for  some  Organic  Sub¬ 
stances.  I.  Bolin. — (See  ii,  411.) 

Electrolysis  of  Alkali  Acetates  in  Methyl-alcoholic  Solution. 

J.  Salauze  (Compt.  rend.,  1925,  180,  662 — 664). — The  substitution 
of  methyl  alcohol  for  water  as  the  solvent  in  the  electrolysis  of 
sodium,  potassium,  or  ammonium  acetate  increases  the  yield  of 
ethane  to  90 — 95%,  and  prevents  any  oxidation  of  the  material. 
The  electrolysis  is  best  conducted  with  an  anode  of  polished 
platinum  in  a  solvent  containing  30%  of  free  acetic  acid,  which 
maintains  the  concentration  of  the  acetate.  G.  M.  B. 

Thallium  Salts  of  the  Higher  Fatty  Acids.  D.  Holde  and 
M.  Selim  ( Ber .,  1925,  58,  [U],  523 — 528). — Thallium  stearate,  m.  p. 
119°  (corr.),  thallium  palmitate,  m.  p.  115 — 117°,  and  thallium 
oleate,  m.  p.  83°  (corr.),  are  prepared  by  neutralising  an  alcoholic 
solution  of  the  requisite  acid  with  approximately  OTA -aqueous 
thallous  hydroxide  solution.  At  their  melting  points,  they  yield 
turbid  liquids  owing  to  the  presence  of  air  bubbles.  They  are 
not  hydrolysed  to  a  considerable  extent  in  aqueous  solution.  Their 
solubilities  in  water  and  alcohol  (96%)  have  been  measured. 
Thallium  oleate  is  uniformly  more  soluble  than  the  stearate  or 
palmitate,  and  the  differences  are  particularly  marked  in  96% 
alcohol  at  a  higher  temperature  (about  45°).  A  possible,  ready 
method  for  the  separation  of  oleic  from  stearic  and  palmitic  acids 
is  thus  indicated.  H.  W. 

Aa-Hypogseic  Anhydride.  G.  O.  Gajbel  (Ber.,  1925,  58,  [B], 
579). — ka-Hypogceic  anhydride,  (C15H29C0)20,  m.  p.  60°,  is  pre¬ 
pared  by  the  action  of  acetic  anhydride  on  Aa-hypogseic  acid  at 
160—170°.  H.  W. 

Fatty  Acid  Constituents  of  some  Natural  Fats.  II.  Palm- 
kernel  Oil.  E.  F.  Armstrong,  J.  Allan,  and  C.  W.  Moore 
(J.  Soc.  Chem.  Ind.,  1925,  44,  143 — 144t). — Oil  from  the  kernel  of 
the  West  African  palm  ( Eloeis  guineensis)  having  saponification 
equivalent  230-2  and  iodine  value  15-8  gave  fatty  acids  having 
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equivalent  218-1  and  iodine  value  16-0;  these  were  esterified  and 
the  esters  subjected  to  fractional  distillation  under  diminished 
pressure  in  the  manner  previously  described  (this  vol.,  i,  353).  The 
composition  of  the  fatty  acids  from  palm-kernel  oil  is  heptoic  acid 
3,  octoic  acid  3,  lauric  acid  52,  myristic  acid  15,  palmitic  acid  7-5, 
stearic  acid  ( ?)  2-5,  oleic  acid  16,  linoleic  acid  1%.  F.  B. 

Structure  of  Monobasic  Unsaturated  Acids  and  their 
Behaviour  on  Oxidation  with  Sulphuric-Chromic  Acid. 

L.  J.  Simon  ( Compt .  rend.,  1925, 180,  833 — 836). — It  has  been  shown 
that  total  oxidation  of  the  carbon  in  unsaturated  dibasic  acids  by 
sulphuric-chromic  acid  mixture  takes  place  only  in  those  acids 
with  a  terminal  unsaturated  linking  (this  vol.,  i,  511).  It 
is  found  that  the  same  applies  to  the  monobasic  acids.  Av-Pent- 
enoic  acid  behaves  exceptionally  owing,  it  is  suggested,  to  the 
formation  of  a  y-lactone  in  the  presence  of  strong  sulphuric  acid. 
Undecenoic  acid  behaves  as  though  it  does  not  contain  the  CH2! 
group,  and  it  is  suggested  that  the  question  of  the  structure  of  this 
acid  should  be  reconsidered.  L.  F.  H. 


Configuration  of  the  Higher  Unsaturated  Fatty  Acids  and 
their  Salts.  J.  Klimone  ( J .  pr.  Cliem.,  1925,  [ii],  109,  265 — 
272). — An  attempt  is  made  to  explain  why  oleic  acid  does  not 
readily  take  up  oxygen  whilst  the  unsaturated  acids,  linoleic  and 
linolenic,  having  a  like  number  of  carbon  atoms,  do  so  readily.  An 
open  ring  in  the  form  of  a  spiral  is  suggested  for 
the  structure  of  these  acids  in  which  the  double 


bond  in  oleic  acid  is  similarly  situated  to  the  y  :  8  or 
lactone  position  with  regard  to  the  carboxy  group, 
which  may  therefore  protect  the  bond  from  oxidation 
and  so  cause  the  relative  stability  of  olive  oil.  The 


striking  solubility  of  the  salts  of  the  higher  fatty 
acids  (especially  when  unsaturated)  in  ether  and  solvents  for 


fats  make  it  very  probable  that  the  acids  are  of  the  jpseudo  type. 
The  lead  salts  of  oleic,  linoleic,  and  linolenic  acids  cannot  be  the 


salts  of  true  acids  as  dilute  sulphuric  acid  only  decomposes  them 
into  fatty  acid  and  lead  sulphate  after  the  lapse  of  some  time, 
even  on  warming.  The  solubility  of  the  salts  of  the  unsaturated 
fatty  acids  is  influenced  by  the  m.  p.  of  the  salts  and  of  the 
corresponding  acid.  The  lead  salts  of  the  polyunsaturated  acids 
are  much  more  soluble  than  that  of  oleic  acid,  since  the  former 


acids  have  a  lower  solidifying  point.  These  solubility  conditions 
only  hold  for  salts  of  pseudo- acids,  and  not  for  salts  the  components 
of  which  are  ionically  combined.  The  stronger  pseudo  character 
of  oleic  acid  as  compared  with  stearic  acid  is  deduced  from  the 
relative  solubility  of  the  lithium  salts  in  water  and  alcohol.  Further 
evidence  showing  how  a  double  bond  may  increase  the  pseudo 
character  of  an  acid  is  obtained  from  the  investigations  of  Feigl 
(cf.  A.,  1923,  ii,  880),  in  which  it  is  shown  that  the  copper  salts  of 


the  oximes  of  the  group 


R— CH— C— R  -j  u  . 

i  ii  _  are  soluble  in  ammonia  if 
OH  N-OH 
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the  oxime  contains  only  alkyl  radicals,  but  not  if  phenyl  radicals 
are  present. 

[With  C.  B.  von  Moltini  and  (Miss)  I.  Benedik.] — The  following 
metallic  salts  of  unsaturated  fatty  acids  are  described  :  Calcium 
oleate,  m.  p.  83 — 84°;  mercury  elaidate,  m.  p.  115°;  silver  elaidate; 
calcium  elaidate,  m.  p.  137° ;  calcium  linolenate,  m.  p.  74°  (indefinite) ; 
calcium  erucate,  m.  p.  102 — 103°;  calcium  palmitate ;  copper 
palmitate ,  m.  p.  138°  after  becoming  transparent  above  103°;  iron 
palmitate,  m.  p.  about  182°;  calcium  stearate,  m.  p.  179 — 180°; 
calcium  laurate.  A.  C. 


Chemistry  of  the  Three-carbon  System.  III.  a  p~Py 
Change  in  Unsaturated  Acids.  G.  A.  R.  Kon  and  R.  P.  Linstead 
(J.  Chem.  Soc.,  1925,  127,  616 — 624). — The  change  from  ap  to  Py 

form,  I^*2>C:CHX  ->  I^2\C.CH2X,  has  been  examined, 

in  the  case  of  acids  possessing  a  low  degree  of  mobility,  with  a  view 
to  ascertain  the  point  of  equilibrium.  cycZoPentylideneacetic  acid,  I, 
when  treated  with  concentrated  aqueous  potassium  hydroxide, 
passes  into  A1 -cydopenteneacetic  acid,  II. 


(!•)  ^ch2>C:CH'C0*H 


6h!-ch>0'CH2'c°2H  (IL> 


cycZoPentanolacetic  acid,  previously  described  by  Harding  and 
Haworth  (T.,  1910,  97,  486)  as  melting  at  76°  and  as  a  semihydrate, 
is  anhydrous  and  has  m.  p.  77°. 

An  acid,  b.  p.  217 — 218°,  previously  described  by  Fichter,  Kiefer, 
and  Bernouilli  (A.,  1910,  i,  88)  and  stated  to  be  ap-diethylacrylic 
acid,  is  nowT  shown  to  be  $-ethyl-hfi-pentenoic  acid, 
CHMe:CEt-CH2-C02H ; 

it  has  b.  p.  133 — 134°/24  mm.  or  217°/763  mm.,  d2p  0*9727,  rip 
1*45073,  [Rx]  35*44 ;  acid  chloride,  b.  p.  60 — 61°/14  mm. ;  p -toluidide, 
m.  p.  94°;  amide,  m.  p.  113 — 114°;  ethyl  ester,  b.  p.  183°/755  mm., 
d\T5  0*9134,  Wjj'5  1*43668,  [Rx]D  44*75.  The  acid  readily  absorbs 
bromine  to  form  a  dibromide,  and  when  boiled  with  50%  sulphuric 
acid  yields  p -ethyl  valerolactone.  The  isomeric  (3 [i-diethylacrylic 
acid  [(3- ethyl- &a-pentenoic  acid],  CEt2XTTC02H,  has  b.  p.  129°/23 
mm.,  df'1  0*9682,  nj] "2  1*46270,  [Rx]D  36*42;  acid  chloride,  b.  p. 
85°/25  mm.,  p -toluidide,  m.  p.  80*5°;  amide,  m.  p.  89°;  ethyl  ester, 
b.  p.  87— 88°/23  mm„  187— 188°/755  mm.,  dp*  0*90955,  rip 
1*44542,  [Rx]d  45*72.  When  oxidised  with  alkaline  permanganate 
pp-diethylacrylic  acid  yields  diethyl  ketone  and  oxalic  acid,  and 
reacts  very  incompletely  with  bromine.  Treated  with  60%  aqueous 
potassium  hydroxide,  the  3  (3 -acid  gave  a  considerable  quantity  of 
the  Py-isomeride ;  when  the  Py-acid  was  treated  similarly  only  a 
small  amount  of  the  pp-acid  was  formed,  thus  showing  that  the 
point  of  equilibrium  is  very  much  on  the  side  of  the  Py-isomeride. 

P-ilf ethyl- OP-pentenoic  acid,  CHMeICMe*CH2*C02H,  has  b.  p. 
116°/23  mm.,  df"2  0-97845,  nf;'1  1*44692,  [Rx]d  31*15;  acid  chloride, 
b.  p.  57°/25  mm. ;  p -toluidide,  m.  p.  84° ;  ethyl  ester,  b.  p.  62°/13 
mm.,  d\s8  0*91633,  w}?'8  T43638,  [Rx]d  40*58.  When  oxidised  with 
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alkaline  permanganate,  the  acid  yields  acetic  acid.  fi-Methyl- 
$-ethylacrylic  acid  [$-methyl-Aa-pentenoic  acid],  CMeEt!CH-C02H,  has 
b.  p.  121 — 122°/22  mm.,  m.  p.  45°;  acid  chloride,  b.  p.  65°/25  mm. ; 
p -toluidide,  m.  p.  66 — 67°;  amide ,  m.  p.  92 — 93°;  ethyl  ester,  b.  p. 
67°/24  mm.,  d‘79  0-91413,  n1,;'9  1-44110,  [RX]D  41-06.  Both  the 
acid  and  the  ester  give  on  oxidation  methyl  ethyl  ketone.  On  treat¬ 
ment  with  potassium  hydroxide  p -methyl- p-ethylacry  lie  acid  forms 
the  Py-isomeride,  whereas  the  reverse  change  from  py  to  ap  only 
occurs  to  a  slight  extent,  but  probably  somewhat  greater  than  in 
the  case  of  the  higher  homologue.  C.  J.  S. 

Refractive  Index  of  Chinese  Wood  Oil  and  the  Structure  of 
a-  and  p-Elaeostearic  Acids.  J.  Boeseken  and  (Mlle.)  H.  J. 
Ravenswaay  ( Rec .  trav.  chim.,  1925,  44,  241 — 243). — Chinese  wood 
oil  (dn  0-942,  n]]  1-5220)  consisting,  to  the  extent  of  90%,  of  the 
glyceride  of  a-elseostearic  (a-elaeomargaric)  acid,  m.  p.  47°,  d'"’ 
0-8980,  nf  1-5080  {ethyl  ester,  d5  0-8968,  0-9074,  rif  1-5038),  is 
converted,  by  exposure  for  48  hrs.  to  the  light  of  a  mercury  vapour 
lamp,  into  glyceryl  tri-fi-elceostearate,  m.  p.  58-5°,  dso  1-1199,  n $  1-5051. 
P-Elseostearic  acid,  m.  p.  67°,  d80  0-8839,  nf  1-4970.  Elseostearic 
acid  has  hitherto  been  regarded  as  an  isomeride  of  linoleic  acid, 
since  its  iodine  value  (160 — 170)  indicates  the  presence  in  the 
molecule  of  two  double  bonds.  The  molecular  refractivity  of  the 
a-  and  p-glycerides  and  of  the  free  acids  and  the  a-ethyl  ester 
show  far  too  high  an  exaltation,  however,  for  two  double  bonds 
even  if  these  be  conjugated.  The  exaltation  is  of  the  right  order 
of  magnitude  for  three  conjugated  double  bonds,  as  is  shown  by 
a  comparison  with  the  figures  for  substances  such  as  hexatriene 
and  octatriene.  Pure  linoleic  acid,  d15  0-9050,  rdf  1-4710  (from 
tetrabromostearic  acid),  shows  no  such  exaltation.  The  high 
degree  of  unsaturation  suggested  is  confirmed  by  hydrogenation 
experiments  with  finely-divided  nickel  as  catalyst,  the  wood  oil 
absorbing  7-0 — 7-9  mols.  and  ethyl  a-eleeostearate  (distilled  in  a 
high  vacuum)  2-4 — 2-8  mols.  of  hydrogen.  The  elaeostearic  acids 
are  therefore  linoleic  acids  of  the  constitution 

ch.-[ch2i3-ch:ch-ch:ch-ch:cH'[ch2]7-co2h 

(cf.  A.,  1923,  i,  533).  G.  M.  B. 

Dependence  of  Rotatory  Power  on  Chemical  Constitution. 
XXIV.  Further  Experiments  on  the  Walden  Inversion.  J. 

Kenyon,  H.  Phillips,  and  H.  G.  Turley  (J.  Chem.  Soc.,  1925, 
127,  399 — 417). — Sodium  “  d  ’’-lactate  with  ethyl  p-toluene- 
sulphonate  gives  ethyl  “  d  ’’-lactate,  b.  p.  50°/10  mm.,  df  1-0345, 
1-4176,  [a]j>  -f- 11-29°  (in  80%  yield),  which  with  ^-toluene- 
sulphonyl  chloride  forms  ethyl  “  d  ” -cL-p-toluenesulphonoxy propionate, 
b.  p.  164 — 166°/0-5  mm.,  df  1-2010,  [a]??61  -f  53-9°  (together  with  a 
little  leevorotatory  ethyl  a-chloropropionate,  the  yield  of  which  is 
increased  by  modifying  the  conditions) ;  “  d  ” -cc--p-toluenesulphon- 
oxypropionic  acid  has  m.  p.  108°,  [a]j%  +41-6°  in  ethyl  alcohol; 
“  d  ’’-(x-p-toluenesulphonoxypropionamide,  m.  p.  105 — 106°,  [a]:% 
+40-4°  in  ethyl  alcohol.  Ethyl  “  d  ”  -  oc-p -toluenesulph  ono  xy  pro  - 
pionate  with  potassium  benzoate  gives  ethyl  “  d  ’’-a-benzoyloxy- 
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propionate,  b.  p.  153°/12  mm.,  df  1-112,  n^i  1-5006,  [a]o  +24-56° 
(ethyl  “  l  ”-a-benzoyloxypropionate  as  prepared  from  benzoyl 
chloride  and  ethyl  “  d  ’’-lactate  has  b.  p.  149°/10  mm.,  df  1-114, 
nfm  1-5010,  [a]+  —24-60°),  whereas  with  potassium  acetate  or 
phenylacetate  there  is  inversion  (cf.  T.,  1923,  123,  44) ;  ethyl 
“  l  ”-a-acetoxypropionate,  b.  p.  71 — 72°/10  mm.,  df  1-0442,  rif 
1-4096,  [a]1,®  —47-63°  (acetyl  chloride  and  ethyl  “  d  ’’-lactate  give 
ethyl  “  d  ”-a-acetoxypropionate,  [a+  +51-54°);  ethyl  “  l  ”-a- 
phenylacetoxypropionate,  b.  p.  160 — 162°/14  mm.,  df  1-001,  nf 
1-4920,  [a]^  —37-61°  (ethyl  “  d  ”-a-phenylacetoxypropionate,  [a]g 
+38-54°).  Ethyl  “  d  ”-a-bromopropionate  and  potassium  acetate 
give  ethyl  a-acetoxypropionate,  [a]™  —23-1°.  It  is  concluded  that 
the  inversion  of  configuration  occurs  during  the  interaction  of 
potassium  benzoate  with  the  ester,  and  the  unsaturated  nature  of 
the  C02K  group  may  be  the  main  factor  favouring  the  indirect 
reaction.  It  seems  that  the  nature  of  the  ionised  salt  is  important, 
and,  in  the  following  cases,  although  a  change  of  sign  occurs,  there 
is  great  loss  of  rotatory  power  :  the  “  l  ’’-ester  with  lithium  chloride 
gives  ethyl  a-chloropropionate,  [a]j>  +2-82°,  whilst  the  “  d  ’’-ester 
with  sodium  bromide  gives  ethyl  a-bromopropionate,  +  — 0-58°, 
and  with  potassium  iodide  gives  ethyl  a-iodopropionate,  [o+D° 
—0-12°.  The  reaction  of  the  ester  with  Grignard  reagents  takes 
place  according  to  the  equation  MgR-X+CHMe(0-S02-C7H7)-C02Et 
=CHMeX-C02Et+R-Mg0*S02*C7H7 ;  thus  from  ethyl  a-p-toluene- 
sulphonoxypropionate  (0+  -6-94°)  are  prepared  ethyl  a-bromopro¬ 
pionate,  [a]g  +17-80°  (by  use  of  magnesium  ethyl  bromide),  or 
[a]|?  +15-84°  (by  use  of  magnesium  phenyl  bromide),  and  ethyl 
a-iodopropionate,  af(  +1-88°  (by  use  of  magnesium  ethoxyiodide). 
The  action  of  alkylating  agents  on  the  ester  is  accompanied  by  loss 
of  rotatory  power  :  thus  sodium  ethoxide  gives  inactive  ethyl 
a-ethoxypropionate,  but  sodium  phenoxide  gives  ethyl  “  l  ”-a- 
phenoxypropionate,  [ajfj  — 14-56°.  The  mechanism  suggested  for 
the  action  of  sodium  ethoxide  is  also  applied  to  the  action  of 
potassium  carbonate  on  the  “  l  ’’-ester,  yielding  ethyl  a-ethoxy¬ 
propionate,  of  — 8-7°,  and  to  the  interaction  of  ethyl  “  d  ’’-lactate 
and  ethyl  p-toluenesulphonate,  yielding  ethyl  a-ethoxypropionate, 
a®  +1-94°,  whereas  a  different  explanation  accounts  for  the  high 
rotatory  power  of  the  phenyl  ether.  Hydrolysis  of  ethyl  a-p-toluene- 
sulphonoxypropionate  (afj  —7-26°)  with  sodium  hydroxide,  potass¬ 
ium  hydroxide,  or  silver  oxide  occurs  without  inversion  of  configur¬ 
ation,  but  with  variable  loss  in  rotatory  power. 

It  is  suggested  that  the  key  atom  in  the  ^-toluenesulphonoxy 
radical  is  the  ester  oxygen  atom,  and  on  these  lines  the  resemblance 
with  the  organic  esters  of  the  halogen  acids  is  accounted  for.  It  is 
concluded  that  ethyl  “  l  ”-a-bromopropionate  has  the  same  con¬ 
figuration  as  ethyl  “  l  ”-a-p-toluenesulphonoxypropionate  and  there¬ 
fore  as  dextrorotatory  lactic  acid,  whence  it  follows  that  the  action 
of  magnesium  ethyl  bromide  on  the  sulphonic  ester  is  indirect. 
The  ability  of  the  sulphonic  esters  to  break  at  the  O-S  linking 
accounts  for  their  hydrolysis  without  inversion  of  configuration. 
The  rotatory  powers  of  ethyl  “  d  ”-a-^-toluenesulphonoxyprop- 
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ionate  are  given  for  various  temperatures  and  wave-lengths  and 
in  the  case  of  the  corresponding  acid  the  data  with  different  solvents 
are  given.  It  is  curious  that  this  ester,  unlike  ethyl  “  d  ’’-lactate, 
exhibits  simple  rotatory  dispersion.  F.  M.  H. 

Certain  Organo-molybdic  Complexes.  A.  Honnelaitre 
(Ann.  Chim.,  1925,  [x],  3,  5 — 71). — The  investigations  of  Darmois 
(A.,  1921,  i,  539;  1922,  i,  220,  522;  1923,  i,  299,  300,  535;  ii,  831 ; 
1924,  ii,  618)  have  been  extended  by  the  author,  who  has  followed 
the  course  of  the  neutralisation  by  a  base  of  a  mixture  in  varying 
proportions  of  molybdic  acid  and  another  acid,  both  polarimetrically 
and  by  measurement  of  the  pa  of  the  solution.  Binary  mixtures 
of  molybdic  acid  with  malic,  oxalic,  succinic,  tartaric,  mandelic, 
citric,  lactic,  (3-hydroxybutyric,  gallic,  and  salicylic  acids,  and  with 
pyrocatechol,  pyrogallol,  and  mannitol  have  been  studied  by  these 
means.  8-Hydroxybutyrie  acid  forms  no  complex  compounds 
with  molybdic  acid,  the  reaction  being  specific  for  the  a-hydroxy- 
acids. 

The  forms  of  the  curves  representing  the  optical  rotation  or  the 
value  of  pn  in  relation  to  the  extent  of  the  neutralisation  indicate 
the  formation  of  various  complex  molybdic  compounds.  Of  these, 
the  ammonium  mandelate  compound,  Mo03,2C8H70.jNH4,  which  is 
of  the  same  type  as  the  compounds  obtained  by  Henderson  with 
other  hydroxy-acids  (T.,  1896,  69,  1455;  1899,  75,  542),  has  been 
obtained  crystalline  and  exhibits  the  constant  specific  rotation, 
[a]n  3-8°,  at  high  dilutions. 

Ammonium  dimolybdomalate  (cf.  Darmois,  loc.  cit .)  is  highly 
sensitive  towards  the  action  of  acids,  which  cause  the  rotation  to 
change  in  sign  and  tend  towards  a  negative  limit,  which  is  inde¬ 
pendent  of  the  nature  of  the  acid  used.  On  the  other  hand,  the 
addition  to  an  acid  solution  of  this  complex  salt  of  more  alkali 
than  suffices  to  neutralise  it,  causes  a  sudden  fall  in  the  rotation, 
owing  to  the  decomposition  of  the  complex.  Thus,  ammonium 
dimolybdomalate  serves  as  an  indicator  of  neutrality,  its  high 
rotation  and  the  great  accuracy  of  polarimetric  measurements 
rendering  possible  very  accurate  titration  with  its  help.  This  salt 
may  be  employed  in  a  similar  manner  as  a  reagent  for  compounds 
capable  of  forming  complex  derivatives  with  molybdic  acid. 

T.  H.  P. 

King-chain  Tautomerism.  XII.  Derivatives  of  pp-Di- 
methyl-a-ethylglutaric  Acid.  G.  A.  ft.  Kon,  L.  F.  Smith,  and 
J.  F.  Thorpe  ( J .  Chem.  Soc.,  1925,  127,  567 — 573). — The  influence 
of  the  presence  of  an  a-alkyl  group  in  the  pp-dimethylglutaric 
acids  on  their  tendency  to  ring  formation  has  been  further  studied. 
The  bromo  derivatives  of  the  a-ethyl  acid  exhibit  little  tendency 
to  pass  into  derivatives  of  caronic  acid,  and  there  is  no  evidence 
of  the  existence  of  ring-chain  tautomerism  between  a  keto  ring 
and  a  hydroxy  ring  such  as  is  shown  by  the  glutaric  acids  without 
an  a-substituent.  There  is,  however,  a  strong  tendency  for  the 
molecule  to  undergo  disruption  with  the  formation  of  [3 -methyl - 
a-ethylbutenoic  acid. 
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When  (3(3- dimethyl- a -ethylglutaric  acid  is  treated  with  potassium 
hydroxide  or  with  sulphuric  acid  (70%  by  volume),  butyric  and 
acetic  acids  are  eliminated,  and,  probably,  a  lactone  (m.  p.  82°) 
is  formed.  When  the  dibrominated  product  of  the  acid  is  esterified 

with  alcohol  there  is  produced  a  lactonic  acid,  Me2C<C  CEt(C02H)  ^ 

CH2  CO 

and  a  neutral  fraction  consisting  of  ay-dibromo-ester,  which  cannot 
be  purified  by  distillation,  since  it  loses  ethyl  bromide  and  is  partly 
converted  into  bromolactonic  ester. 

When  the  dibromo-acid  chloride  is  poured  into  anhydrous  formic 
acid,  there  separates  a  solid  substance  from  which,  by  fractional 
separation  with  benzene,  there  are  obtained  trans-ay -dibromo- 
fi$-dimethyl-a.-ethylglutaric  acid,  m.  p.  178°  (decomp.),  and  cis-ay- 
dibromo-$$-dimethyl-<x.-ethylglutaric  acid,  m.  p.  145°  (decomp.). 
The  mother-liquors  from  which  the  cis-  and  trans -acids  separate 
give  a  bromolactone,  m.  p.  154 — 155°,  which  is  also  the  chief  product 
when  aqueous  formic  acid  is  used  instead  of  the  anhydrous  acid. 

Hydrolysis  of  either  the  dibromo-ester,  the  dibromo-acid,  or  the 
dibromolactone  with  dilute  sodium  carbonate  yields  a  mixture  of 
hydroxylactones,  and  when  aqueous  potassium  hydroxide  is  em¬ 
ployed  $-methyl-cc-ethylbutenoic  acid,  m.  p.  49-5°,  is  produced, 
together  with  oxalic  acid  and  a  small  quantity  of  a  solid,  m.  p. 
208°  (decomp.).  C.  J.  S. 


CO  CO 


CO  CO 


Action  of  Triethylamine  on  Adipyl  and  (3-Methyladipyl 
Chlorides.  E.  Wedekind,  M.  Miller,  and  C.  Weinand 

(J.  pr.  Chem.,  1925,  [ii],  109,  161 — 174). — A  well-dried  benzene 
solution  of  triethylamine  reacts  vigorously  with  adipyl  chloride, 
forming  triethylamine  hydrochloride  (96%  yield)  and  Zncyclo- 
(2, 2, 1,1, 1,1  ,)-dodecane-5  :  10  :  11  :  12 -tetraone  (annexed  formula), 
pxr.rw  .pu  .pit  m-  P-  141 — 142° ;  loss  by  carbonisation,  even 
/v  2  atOT — 0-2  mm.,  reduces  the  yield  to  10 — 15%. 

TO  pn  TO  rn  ^he  condensation  was  carried  out  in  an 

v  ✓  x  ,  atmosphere  of  dry  hydrogen.  The  suggested 

ptt.ptt  .pit  Xr  structure  is  supported  by  the  fact  that 
2  2  only  two  of  the  .’CO  groups  react  with 

phenylhydrazine,  the  remaining  two  being  sterically  protected. 
The  diphenylhydrazone,  C24H2402N4,  m.  p.  182 — 184°,  gives  charac¬ 
teristic  colorations  with  ferric  chloride  and  potassium  dichromate 
in  concentrated  sulphuric  acid  solution.  Oxidation  of  the  tri- 
cycZododecanetetraone  with  hydrogen  peroxide  or  sodium  peroxide 
gave  a  dibasic  acid,  C10H14O4,  m.  p.  171°,  the  constitution  of  which 
has  not  been  determined.  Potassium  and  lead  salts  were  prepared. 
Further  oxidation  led  to  a  mixture  from  which  a  saturated  acid, 


CH-CH2-CH2*CH 


m.  p.  81 — 82°,  was  isolated.  An  attempt  to  reduce  the  diketone 
with  amalgamated  zinc  and  hydrochloric  acid  (Clemmensen’s 
method)  gave  adipic  acid.  Hydrochloric  acid  alone  also  gave 
adipic  acid.  No  hydrogenation  took  place  in  the  presence  of 
palladium.  Pyridine  reacts  with  adipyl  chloride  to  form  adipic 
acid,  but  no  condensation  product.  Adipyl  chloride  reacts  with 
ether  in  the  presence  of  zinc  to  form  ethyl  adipate  (cf.  Wedekind 
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and  Haeussermann,  A.,  1901,  i,  536).  (3-Methyladipyl  chloride  did 
not  give  the  corresponding  cycZodecane  under  similar  conditions, 
but  yielded  $-methyladipic  anhydride,  C7H10O3,  b.  p.  225 — 227°/20 
mm. ;  the  reaction  was  much  less  vigorous  and  the  result  was  in 
agreement  with  the  behaviour  of  the  monocarboxyl  chlorides 
where  polymerisation  products  with  tertiary  bases  are  only  capable 
of  isolation  when  the  reaction  is  rapid  and  violent,  otherwise  the 
least  trace  of  moisture  results  in  the  formation  of  the  corresponding 
acid  anhydrides.  A.  C. 

Relation  between  Structure  and  the  Sulphochromic  Oxid¬ 
ation.  L.  J.  Simon  ( Compt .  rend.,  1925,  180,  673 — 675  ;  cf.  A., 
1924,  i,'481,  567). — The  oxidation  of  a  series  of  acids  such  as  tartaric, 
malic,  citric,  and  the  unsaturated  acids  derived  from  them  and  then- 
derivatives  by  the  sulphochromic  mixture  with  and  without  silver, 
gives  results  in  accord  with  the  generalisation  previously  announced. 

G.  M.  B. 

Hydrated  mesoTartaric  Acid.  M.  Amadori  (Atti  A.  Accad. 
Lincei ,  1925,  [vi],  1,  244 — 246). — The  monohydrate  of  wesotartaric 
acid  crystallises  in  the  pinacoidal  class  of  the  triclinic  system, 
a  :  b  :  c=l-5461  :  1  :  1-2051,  a=83°  13',  (3=90°  24',  y=104°  42'. 

T.  H.  P. 

1-Arabonolactone  and  some  of  its  Derivatives.  L.  J. 

Simon  and  V.  Hasenfratz  (Compt.  rend.,  1924, 179,  1165 — 1168). — 
?- Arabonolactone,  when  heated  with  three  parts  of  methyl  alcohol 
for  a  few  minutes,  readily  yields  methyl  arabonate  (cf .  Boddener  and 
Tollens,  A.,  1910,  i,  460).  Ribonolactone,  m.  p.  84 — 86°  (cf. 
Ekenstein  and  Blanksma,  A.,  1913,  i,  445),  is  unaffected  by  similar 
treatment.  When  heated  at  110°,  the  methyl  ester  loses  alcohol 
and  is  reconverted  quantitatively  into  arabonolactone.  Ethyl 
arabonate,  m.  p.  126-5°,  is  prepared  similarly  to  the  methyl  ester ; 
it  is  feebly  dextrorotatory.  Arabonolactone  yields  a  triacetyl 
derivative,  m.  p.  67°,  [a]?)  —67-2°,  and  is  converted  by  benzoyl 
chloride  in  presence  of  pyridine  into  dibenzoyl  and  tribenzoyl  deriv¬ 
atives,  m.  p.  200°,  [a]f?  —37-65°,  and  m.  p.  120°,  +24°,  respec¬ 

tively.  Methyl  and  ethyl  arabonates  both  yield  tetra-acetyl  deriv¬ 
atives,  m.  p.  129-5—131°,  [a]g  -34-1°,  and  m.  p.  68°,  [a]?,’  -26-7°, 
respectively.  H.  J.  E. 

Certain  Aliphatic  Carboxylic  Acids.  E.  Philippi  and  R. 
Seka  [with  E.  Hager  and  M.  Landau]  ( Monatsh .,  1925,  45,  273 — 
279). — The  methods  available  for  the  preparation  of  ethane-  and 
ethylene-tetracarboxylic  acids  and  their  esters  have  been  investi¬ 
gated.  Alkyl  ethylenecarboxylates  are  obtained  so  readily  and  in 
such  good  yields  by  Blank  and  Sampson's  method  (cf.  A.,  1899,  i, 
484),  that  reduction  of  these  substances  appears  to  give  the  best 
method  for  preparing  the  corresponding  ethanecarboxylates. 
Reduction  of  fumaric  acid  by  aluminium  amalgam  gives  succinic 
acid  in  50%  yield,  whilst  ethyl  ethylenetetracarboxylate  was 
reduced  in  75%  yield ;  with  the  free  acid,  however,  the  yields  were 
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only  10%  ;  this  is  attributed  to  the  occluding  action  of  the  aluminium 
hydroxide  as  well  as  to  probable  salt  formation  with  the  tetra- 
carboxylic  acid. 

Skita’s  method  (cf.  A.,  1908,  i,  855),  using  colloidal  platinum, 
gave  nearly  quantitative  yields  of  succinic  acid  with  fumaric  acid, 
but  the  yield  of  ethanetetracarboxylic  acid  from  ethylenetetra- 
carboxylic  acid  could  not  be  raised  above  10%  by  this  method  of 
reduction  (cf.  also  Mannich  and  Ganz,  A.,  1923,  i,  13). 

Potassium  ethanetetracarboxylate,  C6H208K4,2H20,  was  prepared 
by  the  action  of  potassium  hydroxide  on  the  ethyl  carboxylate  (cf. 
Conrad  and  Guthzeit,  A.,  1883,  46).  The  anhydrous  form  was 
obtained  on  long  drying  at  120°  in  a  vacuum ;  suspended  in 
benzene,  it  reacted  with  well-dried  hydrogen  chloride  to  form  the 
free  acid  in  80%  yield,  which  is  reduced  by  the  slightest  trace  of 
water.  No  variation  of  the  method  was  successful.  Buchner’s 
method  (cf.  A.,  1892,  824)  for  ethanetetracarboxylic  acid  gives  50% 
yields  and  can  only  be  used  for  small  amounts.  Sodium  ethane¬ 
tetracarboxylate  (+3H20),  becomes  anhydrous  at  110°;  it  could  not 
be  converted  into  the  free  acid  as  above.  Potassium  aminoeihane- 
tetracarboxylate ,  C6H308N,8H20,  loses  only  3H20  in  a  vacuum  at 
110°;  further  drying  causes  decomposition.  Ethylenetetra- 
carboxylic  acid  did  not  form  an  anhydride  on  heating  with  acetic 
anhydride  (cf.  Staudinger  and  Kreis,  A.,  1923,  i,  438).  A.  C. 

Oxidation  of  d-p-Thiolbutane  to  d-Butane-p-sulphonic 
Acid  ;  Rotations  of  Thio-  and  Sulpho-carboxylic  Acids  and 
their  Salts.  P.  A.  Levene  and  L.  A.  Mikeska  {J.  Biol.  Chem., 
1925,  63,  85 — 93). — The  oxidation  of  d-P-thiolbutane  to  d-butane- 
(3-sulphonic  acid  involves  a  reversal  of  the  optical  rotation ;  this 
result  is  similar  to  that  obtained  on  oxidising  d-amyl  alcohol  to 
the  corresponding  valeric  acid,  and  is  considered  to  be  generally 
true  of  such  oxidations  of  alcohols  and  mercaptans.  A  consider¬ 
ation  of  the  optical  properties  of  a-thio-  and  a-sulpho-acids  and 
their  mono-  and  di-basic  salts,  in  relation  to  the  respective  strengths 
of  the  acidic  groups  involved,  leads  to  the  conclusion  that  an 
a-sulphonic  acid  belongs  to  the  same  optical  series,  with  respect  to 
the  carboxyl  group,  as  the  thio-acid  from  which  it  has  been  formed 
by  oxidation,  although  the  substitution  by  a  metal  of  the  hydrogen 
of  the  thio  group  and  of  the  sulphonic  group  has  an  opposite  effect 
in  the  two  cases,  d -$-Thiolbutane,  prepared  by  the  action  of 
alcoholic  potassium  hydrogen  sulphide  on  d-P-iodobutane,  has 
[a%  15-71°;  d- butane- [i-sulphonic  acid,  by  oxidation  of  the  above 
compound  with  nitric  acid,  has,  as  barium  salt,  [<x]d  — 3-06°,  as 
free  acid  [a]g  —3-18°.  The  monosodium  salt  of  d-a-thiolpropionic 
acid  has  [ajfj  — 4-36° ;  the  disodium  salt,  [aji?  7-32°.  d-a -Sulpho- 
propionic  acid  has  [a%'  8-94° ;  monosodium  salt,  [a]™  7-30°  ;  disodium 
salt,  [a]u  — T66°.  Xanthopropionic  acid  has  [a]®  55-51°;  sodium 
salt,  [a] j®  20-86°.  Xanthosuccinic  acid  has  [a]'u  38-92° ;  mono¬ 
sodium  salt,  [ajg  16-87° ;  disodium  salt,  [«%  3-07°.  Thiolsuccinic 
acid  has  [ajfj  48-71;  monosodium  salt,  [aj-jj  22-12°;  disodium  salt, 
[a]f(  25-04°;  trisodium  salt,  [a]2/)  19-49°.  Sulphosuccinic  acid  has 
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[a]2,1;  26-03° ;  monopotassium  salt,  [a]2/;  20-88° ;  dipotassium  salt, 
[a]?,  13-83°;  tripotassium  salt,  [a]'*  25-67°.  C.  R.  H. 

Electronic  Theory  of  Valency  and  Electrolytic  Oxidation 
of  Formaldehyde.  C.  del  Fresno. — (See  this  vol.,  ii,  267.) 

Acyclic  Acetals  and  their  Azeotropic  Properties.  J. 

Bedowe  {Bull.  Soc.  chim.  Belg.,  1925,  34,  41 — 55). — The  author 
has  applied  the  method  used  by  Ghysels  (cf.  A.,  1924,  i,  490)  for 
the  preparation  of  formals  of  primary  alcohols  to  the  preparation 
of  the  corresponding  acetals,  CH3*CH(OR)2,  from  methyl,  ethyl, 
propyl,  butyl,  isobutyl,  amyl,  and  isoamyl  alcohols.  A  mixture  of 
the  alcohol  (5  mols.)  and  paraldehyde  (2  mols.)  with  1 — 2|%  of 
the  total  mass  of  sulphuric,  hydrochloric,  or,  better,  ^-toluene - 
sulphonic  acid  (which  prevents  the  formation  of  crotonaldehyde) 
is  heated  under  reflux  for  10 — 12  hours,  the  mixture  neutralised 
with  the  corresponding  sodium  alkoxide,  and  fractionally  distilled, 
using  a  .Crismer  column.  Only  in  the  case  of  methyl  alcohol  is 
the  direct  distillation  method  possible.  In  the  case  of  methyl- 
and  ethyl-acetals,  the  acetal  and  the  alcohol  form  a  binary  azeo¬ 
tropic  mixture  from  which  the  acetal  is  separated  by  the  addition 
of  carbon  disulphide,  which  forms  a  further  azeotropic  mixture 
with  the  acetal.  In  the  other  cases,  most  of  the  acetal  remains 
in  the  residual  fraction,  the  alcohol  and  water  being  removed  as 
azeotropic  mixtures  during  the  distillation.  The  yields  vary  from 
60  to  65%.  Heterogeneous,  binary  azeotropic  mixtures  are  formed 
by  all  the  acetals  with  water,  and  homogeneous  mixtures  by  methyl  - 
and  ethyl-acetals  with  the  corresponding  alcohol,  whilst  ternary 
azeotropic  mixtures  are  produced  by  ethyl  and  propyl  acetals, 
water,  and  the  corresponding  alcohol,  which  are  homogeneous  and 
heterogeneous,  respectively.  The  compositions  and  boiling  points 
of  these  mixtures  are  given.  Two  acetals  have  not  been  previously 
prepared  :  di-n-butylacetal,  b.  p.  188-8°/760  mm.,  d\  =0-8493, 
df  0-8326,  rif}  1-4071 ;  and  di-n-amylacetal,  b.  p.  225-3°/760  mm., 
d'i  0-8532,  df  0-8374,  nf  1-4169.  J.  W.  B. 

y-Hydroxy-p-ethylhexaldehyde  and  3-Ethyl-A8-hexenalde- 
hyde.  V.  Grignard  and  A.  Vesterman  {Bull.  Soc.  chim.,  1925, 
[iv],  37,  425 — 430). — On  shaking  n-butaldehyde  in  ethereal  solu¬ 
tion  with  an  aqueous  solution  of  potassium  hydroxide,  a  65 — 70% 
yield  of  y  -  hydroxy-  [3  -  ethylhexaldehy  de  (cf.  this  vol.,  i,  111)  is 
obtained.  This  substance  gradually  polymerises,  being  completely 
converted  into  the  dimeride,  a  white  solid,  in  6  months.  When 
slowly  distilled  with  a  trace  of  iodine  (cf.  Hibbert,  A.,  1915,  i,  640) 
y-hydroxy-P-ethylhexaldehyde  gives  a  75 — 80%  yield  of  $ -ethyl - 
AP-hexenaldehyde  (Raupenstrauch,  A.,  1887,  i,  794;  Gorhan,  A., 
1905,  i,  171).  On  addition  of  the  above  aldehydes  to  ethereal 
solutions  of  magnesium  methyl  bromide,  y-ethylheptane-^-diol , 
b.  p.  126°/10  mm.,  df*  0-9281,  rip  4  1-4498,  and  y -ethyl- Ay -hepten-a-ol, 
b.  p.  84 — 86°/13  mm.,  df*  0-8559,  nf*  1-4522,  respectively,  are 
obtained.  On  addition  to  ethyl  magnesium  bromide,  the  alde¬ 
hydes  yield  the  homologues,  &-ethyloctane-ye-diol,  b.  p.  131°/14  mm., 
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d14'4  0-9225,  n-D4  1*4524,  and  S-ethyl-As-ocien-y-ol,  b.  p.  83 — 86°/ 
8  mm.,  d\™  0-8571,  n\f2  1-4536. 

The  dehydration  of  the  ethylenic  alcohols  is  not  accomplished 
satisfactorily  by  the  use  of  iodine  or  by  the  use  of  sulphuric  acid, 
but  by  passing  over  heated  aluminium  an  almost  quantitative  yield 
of  the  unsaturated  hydrocarbons  is  obtained.  By  this  catalytic 
method  were  prepared  y- ethyl- A°-y-heptadiene,  b.  p.  84 — 86°/ 
102  mm.,  d\b  0-7913,  ri%  1-4614,  and  8-ethyl-AaS-octadiene,  b.  p.  105 — 
107°/90 — 95  mm.,  df'4  0-7981,  n™'4  1-4655.  The  exaltations  of  the 
molecular  refractivities  of  the  hydrocarbons  due  to  the  conjugated 
systems  of  double  bonds  are  notable.  L.  F.  H. 

Syntheses  by  means  of  the  Sodium  and  Magnesium  Deriv¬ 
atives  of  Propinine.  Yvon  ( Compt .  rend.,  1925,  180,  748 — 
749). — Methyl  Aa-propinenyl  ketone,  CMeiOCOMe,  obtained  by 
the  action  of  the  sodium  compound,  CMejCNa,  on  acetyl  chloride, 
has  b.  p.  132-5 — 133-5°/772  mm.,  d 22  0-910,  v?1  1-141;  by  the  action 
of  sulphuric  acid  it  yields  acetylacetone.  With  hydrazine  it  con¬ 
denses  to  dimethylpyrazole.  The  action  of  trioxymethylene  on 
the  propinene  in  presence  of  magnesium  ethyl  bromide  gives 
AP-butinen-a-ol,  CMe:OCH2-OH,  b.  p.  52— 53°/14  mm.,  141— 
143°/760  mm.,  d 21  0-958,  ri21  1-453;  by  the  action  of  acetic  anhy¬ 
dride,  this  yields  the  acetate,  b.  p.  156 — 158°,  d®  0-995,  ?i20  T434. 
Using  chloromethyl  ether  instead  of  trioxymethylene,  the  ether, 
CMe;C'CH2'OMe,  b.  p.  100— 101°/760  mm.,  d21  0-854,  n*1  1-423,  is 
obtained.  S.  I.  L. 

Higher  Methyl  Ketones.  G.  T.  Morgan  and  E.  Holmes 
[J.  Soc.  Chem.  Ind.,  1925,  44,  108— 110t).— Methyl  w-heptyl, 
w-octyl,  n-decyl,  n-undecyl,  w-dodecyl,  n-tridecyl,  w-tetradecyl, 
w-pentadecyl,  w-hexadecyl,  w-heptadecyl,  w-octadecyl,  and  w-nona- 
decyl  ketones  (the  two  last-named  being  new  compounds,  m.  p. 
61°  and  58°,  respectively)  were  obtained  in  about  60%  yield  by  the 
dry  distillation  of  the  barium  salt  of  the  corresponding  acid  with 
3  mols.  of  barium  acetate,  in  a  vacuum,  in  an  iron  pot,  glass  vessels 
not  giving  satisfactory  results.  Certain  of  the  ketones  were  oxidised 
to  the  carboxylic  acids  containing  one  less  carbon  atom  by  sodium 
dichromate  in  sulphuric  acid  solution.  L.  F.  H. 

Relations  between  Rotatory  Power  and  Structure  in  the 
Sugar  Group.  VIII.  Some  Terpene  Alcohol  Glycosides  of 
Glucose,  Glycuronic  Acid,  Maltose,  and  Lactose.  C.  S. 

Hudson  ( J .  Amer.  Chem.  Soc.,  1925,  47,  537- — 543;  cf.  this  vol., 
i,  232). — Agreement  in  the  values  for  the  rotation  of  the  terminal 
carbon  atom  of  the  carbohydrate  chain  in  menthylglucosides  (cf. 
Fischer  and  Bergmann,  A.,  1917,  i,  467)  and  menthylglycuronic 
acids  (ibid.,  and  Fischer,  A.,  1911,  i,  217)  calculated,  on  the 
principle  of  optical  superposition,  from  both  series  of  derivatives, 
indicates  that  this  principle  applies  to  these  groups,  and  probably 
also  to  the  bornylglucosides  (cf.  Fischer  and  Raske,  A.,  1909,  i, 
365;  Hamalainen,  A.,  1913,  i,  639).  Rotations  of  menthyl- 
maltosides  and  -lactosides,  calculated  using  the  values,  for  the 
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terminal  carbon  atoms  and  the  men  thy  1  group,  derived  from  the 
rotations  of  the  glucosides  and  glycuronic  acids,  are  in  good  agree¬ 
ment  with  published  data.  From  similar  considerations,  it  is 
concluded  that  the  anhydromenthylglucoside  and  the  anhydro- 
methylglucoside  of  Fischer  and  Zach  (A.,  1912,  i,  239)  are  not 
derivatives  of  the  same  anhydroglucose.  Assuming  the  structure 
I - O  1 

CO-CH(OH)-CH-CH-CH(OH)-CH-OH  for  d-glycuronolactone,  it  is 

1 - 0 - 1  , 

pointed  out  that  this  compound,  as  well  as  many  derivatives  of 
glycuronic  acid,  should  occur  in  a-  and  p-forms.  F.  G.  W. 

Synthesis  of  Phosphoric  Acid  Esters.  II.  Synthesis  of 
some  Glucose  Monophosphoric  Acid  Esters  and  their 
Behaviour  towards  Yeast.  S.  Komatsu  and  R.  Nodzu  {Mem. 
Coll.  Sci.  Kyoto,  1924,  7,  377 — 387). — a-,  y-,  and  ^-Glucose  hydro¬ 
gen  phosphates  are  not  fermentable  by  living  yeast  but  the  a-  and 
-y- esters  are  rapidly  fermented  by  zymin  at  a  rate  comparable  with 
the  fermentation  of  dextrose  in  the  presence  of  phosphates.  These 
two  esters  accelerate  the  rate  of  fermentation  of  dextrose  by  zymin, 
and  the  y-ester  accelerates  the  fermentation  of  dextrose  by  zymin 
washed  free  from  the  co-enzyme.  The  esters,  therefore,  would 
seem  to  play  an  important  role  in  fermentation,  but  their  rotatory 
powers  are  not  the  same  as  that  of  the  phosphate  isolated  from  the 
fermentation  product  of  dextrose  by  Robison  (A.,  1923,  i,  86). 
The  barium  cx.-glucosephosphate  obtained  by  the  action  of  phos- 
phoryl  chloride  and  barium  hydroxide  on  penta-acetylglucose  in 
ether,  is  a  white  powder,  [a]j*+14-9°,  which  reduces  Fehling’s 
solution  only  on  long  boding  or  hydrolysis  with  acids ;  the  hydro¬ 
lysis  yields  a  strongly  dextrorotatory  product.  The  ester  gives  an 
osazone,  m.  p.  203 — 204°.  y -Glucose  hydrogen  phosphate  was 
obtained  by  the  partial  hydrolysis  of  y-dhsopropylideneglucose 
phosphate  and  converted  into  its  barium  salt,  [a]D-f  29’2°  in  water, 
which  reduces  Fehling’s  solution  readdy.  ^-Glucose  hydrogen 
phosphate  was  prepared  in  a  simdar  manner  to  the  corresponding 
hydrogen  sulphate  (A.,  1922,  i,  986;  1923,  i,  441)  by  the  action  of 
phosphoryl  chloride  on  dextrose  in  pyridine,  and  converted  into 
the  barium  salt,  which  had  [a]D-j-19-l°  in  water,  and  readily  reduced 
Fehling’s  solution.  Evidence  is  adduced  to  support  the  view  that 
Neuberg’s  phosphoric  ester  (A.,  1910,  i,  610)  has  the  constitution 
assigned  to  the  last-named  ester.  L.  F.  H. 

Degradation  of  Mercaptals  of  Monosaccharides  and  a  New 
Synthesis  of  Alkyl  Glucosides.  E.  Pacsu  (Ber.,  1925,  58,  [B], 
509 — 513). — cZ-Glucosedibenzylmercaptal  (cf.  Lawrence,  A.,  1896, 
i,  272  ;  Pacsu,  A.,  1924,  i,  712)  when  treated  with  mercuric  chloride 
(1  mol.)  in  hot,  absolute  ethyl- alcoholic  solution  gives  a-benzylthio- 
glucoside,  m.  p.  112 — 114°,  [a]'i>+ 176-1°  in  aqueous  solution,  in 
about  81%  yield  (cf.  Schneider  and  Sepp,  A.,  1916,  i,  792;  1918, 
i,  252).  A  mixture  of  a-  and  p-methylglucosides,  in  combined  yield 
of  90*5%,  is  produced  when  d-glueosedibenzylmercaptal  is  heated 
with  an  excess  of  mercuric  chloride  in  absolute  methyl-alcoholic 
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solution;  after  removal  of  precipitated  benzylthiolmercurichloride, 
the  filtrate  is  treated  with  hydrogen  sulphide  to  remove  excess  of 
mercury,  filtered,  neutralised  with  silver  carbonate,  and  evaporated 
under  diminished  pressure.  a-Methylglucoside  predominates  greatly 
in  the  product  of  the  reaction,  but  the  precise  ratio  of  the  a  to  p 
compound  appears  to  depend  largely  on  the  duration  of  heating. 

H.  W. 

Starch.  II.  Constitution  of  Polymerised  Amy  lose, 
Amylopectin,  and  their  Derivatives.  A.  R.  Ling  and  D.  R. 
Nanji  ( J .  Chem.  Soc.,  1925,  127,  629 — 636). — When  a  solution  of 
l'  amylose  ”  is  treated  with  a  small  quantity  of  barley  or  malt 
diastase  at  pH  4*5,  it  is  converted  rapidly  and  quantitatively  into 
maltose,  the  optimum  temperature  for  barley  diastase  being  45°, 
and  for  malt  diastase  30-— 40°.  Scarcely  any  action  occurs  at  70°. 
By  the  action  of  maltase  at  38°  on  the  osazone  of  the  trihexose 
derived  from  amylopectin,  there  are  produced  glucosazone  and 
fsomaltose,  and  by  the  action  of  emulsin,  at  the  same  temperature, 
maltosazone  and  dextrose  are  formed.  It  is  therefore  concluded 
that  the  trihexose  is  P-glucosidomaltose, 

->  C^Os-O-C^OsO-C^O,. 

The  product  obtained  by  the  action  of  malt  diastase  at  70°  on 
amylopectin,  and  consequently  on  aP-hexa-amylose,  consists  of 
P-glucosidomaltose  only. 

In  starches  containing  amylose  and  amylopectin  only,  these 
are  present  in  the  proportion  66-6%  and  33*3%,  respectively. 
The  low  result  obtained  by  other  investigators  is  due  to  the  fact 
that  about  25%  of  the  amylose  in  the  starch  granules  is  in  a  crystal  - 
loidal  phase  which  is  readily  extracted  by  water  or  dilute  alkali, 
whilst  the  remainder  is  in  a  colloidal  phase  uniformly  dispersed 
in  the  amylopectin  layers  and  resists  extraction.  By  the  action 
of  barley  diastase  at  50°,  the  amylose  is  converted  into  maltose, 
which  may  be  determined  by  its  reducing  power,  and  the  amylo¬ 
pectin  is  dephosphated  and  depolymerised,  whilst  any  hemicellulose 
is  left  unaltered  and  may  be  removed  by  filtration.  C.  J.  S. 

Starch.  III.  Nature  and  Genesis  of  the  Stable  Dextrin 
and  of  the  Maltodextrins.  A.  R.  Ling  and  D.  R.  Nanji  ( J . 
Chem.  Soc.,  1925,  127,  636 — 651). — When  ap-hexa-amylose  is 
treated  with  malt  diastase  between  30°  and  70°  in  the  absence  or 
presence  of  maltose,  it  gives  a  series  of  intermediate  compounds 
between  this  and  p-glucosidomaltose  (cf.  preceding  abstract).  In 
the  absence  of  maltose,  the  products  are  1  part  of  maltose  and 
2  parts  of  fsomaltose,  whereas  in  the  presence  of  maltose  the  pro¬ 
ducts  depend  on  several  factors,  but  the  limit  is  2  parts  of  maltose 
to  1  part  of  fsomaltose.  The  optimum  temperature  is  about  50°. 
In  the  presence  of  maltose,  amylopectin  undergoes  hydrolysis  with 
malt  diastase,  one-third  being  converted  into  maltose  and  the 
remainder  into  stable  dextrin.  Stable  dextrin  is  not  produced  by 
the  hydrolysis  of  ap-hexa-amylose  with  malt  diastase  under  these 
conditions. 

Stable  dextrin  has  been  isolated  in  almost  theoretical  yield  from 
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the  products  of  the  action  of  malt  diastase  on  starch  at  40°,  as  a 
white  powder  having  [a]D  185°  and  R  14.  It  appears  to  be  a 
mixture  of  two  substances,  as  it  can  be  fractionated  by  86%  alcohol 
into  a  soluble  portion  having  [a]D  174*6°,  R  38*7,  and  M  =  693, 
almost  identical  with  the  maltodextrin-^  of  Ling  and  Baker  (T., 
1895,  67,  702,  739) ;  the  other  component  has  a  much  higher 
molecular  weight  and  probably  contains  C24.  The  components 
are  believed  to  be  present  in  the  proportion  of  1  part  of  the  substance 
corresponding  with  maltodextrin-(B  and  2  parts  of  the  tetra-amylose. 
The  fundamental  unit  of  stable  dextrin  is  regarded  as  composed 
of  four  hexose  residues  and  consists  partly  of  a  closed- chain  and 
partly  of  an  open- chain  complex.  When  stable  dextrin  is  hydro¬ 
lysed,  there  is  no  appreciable  difference  in  the  velocity  of  reaction 
whether  maltose  is  present  or  absent.  When  hydrolysed  with  malt 
diastase  in  the  presence  of  80%  of  maltose  equal  parts  of  maltose 
and  isomaltose  are  formed.  Stable  dextrin  is  acted  on  slowly  by 
maltase  to  form  isomaltose,  and  by  emulsin,  giving  isomaltose  and 
dextrose.  C.  J.  S. 

Starch.  IV.  Nature  of  the  Amylohemicellulose  Con¬ 
stituent  of  certain  Starches.  A.  R.  Ling  and  D.  R.  Nanji 
(J.  Chem.  Soc.,  1925,  127,  652 — 656). — The  hemicellulose  present  in 
certain  starches,  such  as  barley,  wheat,  rice,  etc.,  is  not  acted  on 
by  the  diastase  of  unmalted  barley  at  50°,  whilst  the  other  two 
constituents  of  the  starches  are  hydrolysed  or  rendered  soluble 
by  this  enzyme.  By  this  means,  “  amylohemicellulose  ”  may 
be  isolated  from  starch.  Hemicellulose  is  a  white  powder  practically 
insoluble  in  water,  and  when  hydrolysed  with  dilute  mineral  acids 
silica  separates  from  the  liquid;  it  contains  1*2 — 1*3%  of  ash, 
consisting  mainly  of  calcium,  magnesium,  iron,  silica,  and  phos¬ 
phoric  acid.  The  amounts  of  calcium,  magnesium,  and  phosphoric 
acid  vary  considerably,  but  the  silica  content  remains  between 
0*83%  and  0*92%.  Hemicellulose  is  regarded  as  a  calcium-mag¬ 
nesium  or  iron  salt  of  a  silicic  ester.  Malt  diastase  causes  hydro¬ 
lysis  of  the  hemicellulose,  with  the  production  of  maltose  as  the 
sole  final  product;  the  optimum  temperature  of  the  conversion 
lies  between  50°  and  55°,  and  scarcely  any  hydrolysis  occurs  at 
70°.  This  behaviour  on  hydrolysis  is  taken  as  indicating  that 
hemicellulose  is  a  derivative  of  a-hexa-amylose,  possibly  formed 
from  this  by  esterification  with  silicic  acid. 

Amylohemicellulose  occurs  in  rice,  wheat,  and  barley  starches  in 
the  proportions  19*15%,  10*0%,  and  7*68%,  respectively.  C.  J.  S. 

Cellulose.  XI.  Trimethylcellulose-A  and  its  Scission. 

K.  Hess  and  W.  Weltzien  ( Annalen ,  1925,  442,  46 — 60). — By  in¬ 
creasing  the  alkali  concentration  in  the  latter  stages  of  the  methyl- 
ation  (cf.  A.,  1924,  i,  146)  to  the  proportion  sodium  hydroxide/ 
water =2/1,  and  using  a  large  excess  of  alkali  over  the  methyl 
sulphate,  the  authors  have  obtained  a  trimethylcellulose-vl  con¬ 
taining  approximately  45%  of  methoxyl.  Extensive  hydrolysis 
of  the  methyl  sulphate  is  avoided  by  working  at  lower  temperatures 
(50 — 60°),  whilst  the  insolubility  of  the  methylated  product  prevents 
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its  destruction  or  alteration  by  the  excess  of  alkali,  its  solubility 
in  alkali  decreasing  as  the  methoxyl  content  increases.  The  state 
of  division  of  the  original  cellulose  is  immaterial,  but  improved 
results  are  obtained  if  the  initial  material  is  dissolved  in  water 
and  solid  sodium  hydroxide  added,  thereby  precipitating  the 
methylated  product  in  a  finer  state  of  division.  It  is  probable, 
however,  that  a  decrease  in  the  acid  character  of  the  cellulose  mole¬ 
cule  with  progressive  methylation  as  well  as  the  alteration  in 
solubility  is  the  cause  of  the  difficulty  experienced  in  obtaining  a 
product  having  a  methoxyl  content  corresponding  with  three 
methoxyl  groups.  The  yield  amounts  after  10  methylations  to 
about  47*5%  of  the  theory  on  the  cellulose- A  used,  and  identical 
products  are  obtained  whether  the  first  four  methylations  are 
performed  with  barium  hydroxide  and  methyl  sulphate  as  previ¬ 
ously  described  ( loc .  cit .)  or  not.  The  trimethylcellulose- A  (OMe= 
45*1%)  appears  to  be  identical  with  the  product  similarly  obtained 
from  hydrocellulose.  These  results  are  confirmed  by  similar 
figures  obtained  on  attempting  to  fractionate  the  substances  with 
cold  water ;  the  trimethyl  derivative  from  cellulose-A  gives  slightly 
higher  rotatory  powers  throughout  than  the  corresponding  fractions 
from  hydrocellulose.  The  solution  of  trimethylcehulose-A  in  water, 
however,  appears  not  to  be  a  true  solution  but  a  colloidal  dispersion 
with  fluctuating  aggregates.  On  treatment  with  1%  methyl- 
alcoholic  hydrogen  chloride,  both  trimethylcellulose-A  and  tri- 
methylhydrocellulose  are  immediately  converted  into  trimethyl- 
glucose  methylglucoside  (yield  88%),  identical  with  the  product 
obtained  by  Irvine  (T.,  1923,  123,  518)  from  insoluble  trimethyl- 
cellulose.  Accordingly,  trimethylcellulose  is  regarded  as  possessing 
a  characteristic  a-configuration,  a  conclusion  supported  by  the 
conversion  of  trimethylglucose  (under  similar  conditions)  into  the 
a-glucoside.  Hydrolysis  with  5%  hydrochloric  acid  at  100°  con¬ 
verts  the  methylglucoside  into  (3y£- trimethylglucose  (yield  96%), 
corresponding  in  properties  with  that  described  by  Denham  and 
Irvine  (T.,  1917,  111,  248).  The  final  rotatory  values  for  the 
trimethylglucose  on  the  addition  of  alkali  do  not  agree  with 
those  obtained  by  Irvine.  On  treatment  with  acetyl  bromide 
and  hydrogen  bromide  at  0°,  trimethylcellulose-A  yields  a  product, 
b.  p.  160 — 180°/1  mm.,  OMe  about  25%,  indicating  that  at  least 
one  methyl  group  has  been  eliminated. 

In  view  of  the  above  results,  the  difference  between  the  soluble 
cellulose-A  and  the  more  stable  alkali-cellulose  from  cotton  is 
attributed  to  the  greater  insolubility  of  the  natural  cellulose  in 
alkali.  The  greater  reaction  surface  afforded  by  the  soluble 
cellulose- A  also  tends  to  promote  its  chemical  change.  Accord¬ 
ingly,  either  no  profound  chemical  change  takes  place  in  the  form¬ 
ation  of  trimethylcellulose,  or  such  change,  if  proceeding,  occurs 
exactly  to  the  same  extent,  in  addition  to  the  alkylation,  in  both 
the  soluble  and  insoluble  forms.  R.  B. 

Cellulose  of  Jute.  A.  Lehne  and  W.  Schepmann  (Z.  angew. 
Chem.,  1925,  38,  93 — 98). — An  average  sample  of  clean  jute  showed  : 
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moisture,  11-42;  ash,  0-73;  fat  and  resin  (benzene-alcohol  extract), 
1-03;  aqueous  extract,  3-84 ;  cellulose,  69-63;  lignin,  18-83.  Raw 
jute  gave  11-38%  of  furfur  aldehyde,  crude  jute  cellulose  prepared 
by  Sieber  and  Walter’s  method,  8-35,  and  purified  jute  cellulose 
freed  from  hemicelluloses,  2-41%,  all  calculated  on  dry  material. 
Purification  of  the  jute  cellulose  was  effected  by  treatment  with 
17%  sodium  hydroxide  solution.  On  complete  saccharification 
with  41-4%  hydrochloric  acid  at  23°  according  to  Willstatter  and 
Zechmeister’s  method  under  identical  conditions,  jute  cellulose 
yields  the  same  amount  of  dextrose  as  cotton  cellulose,  and  the 
rate  of  saccharification  is  identical  at  every  stage  for  the  two 
celluloses.  Under  the  same  conditions,  raw  jute  yields  cupric- 
reducing  sugar  equivalent  to  the  cellulose  contained;  no  products 
of  saccharification  are  contributed  by  the  lignin.  The  rate  of 
saccharification  stands  in  constant  ratio  of  10  :  6  to  that  of  cotton 
cellulose,  the  increased  velocity  corresponding  with  the  higher 
concentration  of  hydrolysing  agent  per  unit  of  hydrolysed  product. 
The  identity  of  the  law  of  saccharification  of  raw  jute  as  compared 
with  cotton  cellulose  points  to  the  absence  of  chemical  union 
between  the  lignin  and  cellulose  in  jute.  J.  F.  B. 

Action  of  Dilute  Acids  on  Wood  Cellulose.  R.  Sieber 
( Papier-Fabr .,  1925,  23, 127 — 131). — The  “  baryta-resistance  value  ” 
is  taken  as  a  measure  of  the  normal  undegraded  cellulose  in  wood 
cellulose.  By  suitable  treatment  of  bleached  sulphite-cellulose,  a 
purified  pulp  was  prepared  having  a  baryta  resistance  value  of 
98-3%.  This  pulp  was  boiled  with  sulphuric  acid  of  different 
concentrations  for  4  hours  and  the  progressive  hydrolysis  of  the 
resistant  cellulose  was  measured  by  the  decrease  in  the  baryta- 
resistant  cellulose  and  the  formation  of  baryta- soluble  cellulose  and 
soluble  carbohydrates  and  sugars.  With  concentrations  below 
//-sulphuric  acid,  the  formation  of  fermentable  sugar  was  relatively 
small,  the  degradation  of  the  resistant  cellulose  yielding  mainly 
baryta-soluble  cellulose  and  non-fermentable  sugars.  Above  that 
concentration,  the  formation  of  fermentable  sugar  increased  con¬ 
siderably,  but  at  the  expense  of  the  soluble  non-fermentable  carbo¬ 
hydrates.  The  conversion  of  bartya-resistant  into  baryta- soluble 
cellulose  increased  as  the  concentration  of  the  hydrolysing  acid  was 
increased.  The  hydrolysis  of  the  pentosans  was  inconsiderable 
until  a  concentration  of  3A7-sulphuric  acid  was  employed.  Hydro¬ 
lysis  of  ordinary  unpurified  sulphite-celluloses  yielded  practically 
the  same  products  as  the  purified,  so  far  as  the  relation  between 
the  concentration  of  hydrolysing  acid  and  the  proportion  of  the 
total  cellulose  converted  into  non-resistant  cellulose  and  sugar 
were  concerned.  J.  F.  B. 

Hydro-  and  Oxy-cellulose.  K.  Hess  ( Papier-Fabr .,  1925, 
23,  122 — 127). — The  hydrocellulose  of  Knoevenagel  and  Busch 
prepared  from  viscose-cellulose  appears  to  be  homogeneous  in  that 
it  is  completely  soluble  in  8%  sodium  hydroxide  solution  and 
quantitatively  precipitated  by  acidifying  the  solution.  Neverthe¬ 
less,  it  is  possible  to  fractionate  this  substance  by  precipitating  the 
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solution  by  ammonia  and  to  obtain  from  it  cellulose-A  with  a 
low  cupric-reducing  value.  This  cellulose- A  (cf.  this  vol.,  i,  118) 
is  structurally  intact  cellulose  and  in  “  cuprammonium  ”  solution  it 
has  the  same  optical  activity  as  the  original  cellulose.  Hydro- 
cellulose  is  therefore  a  mixture  of  cellulose  or  cellulose-A  with 
cellulose-dextrins.  These  latter  are  of  unknown  constitution  and 
themselves  are  probably  complex  mixtures.  The  first  definite 
product  of  hydrolysis  of  cellulose  which  has  been  characterised  is 
isocellobiose  of  Ost  and  Prosiegel,  which,  however,  is  a  true  sugar. 
The  position  with  regard  to  oxycellulose  is  very  similar.  No 
definite  product  of  oxidation  can  be  characterised  in  the  solid  oxy¬ 
cellulose  ;  the  only  true  oxidation  products,  such  as  saccharic  acid 
and  carbon  dioxide,  are  found  externally  in  the  medium.  Any 
attached  oxidised  groupings  existing  in  the  products  cellulose  or 
cellulose-A  are  entirely  uncharacterised  and  in  such  minor  quantities 
as  to  be  regarded  as  mechanically  adherent.  The  strong  develop¬ 
ment  of  carbonyl  groups  has  indeed  still  to  be  accounted  for,  but 
the  hypothesis  which  presumes  the  formation  of  a  glycuronic  acid 
residue  on  the  basis  of  the  furfuraldehyde  reaction  is  unacceptable 
on  experimental  grounds.  J.  F.  B. 

Alkali-cellulose.  I.  E.  Heuser  and  W.  Niethammer  ( Cellu - 
lose-Chem.,  1925,  6,  13 — 18;  cf.  this  vol.,  i,  119). — The  indirect 
method  of  Vieweg  is  generally  applicable  to  the  study  of  the  reaction 
between  cellulose  and  alkali  hydroxide,  and  in  the  hands  of  several 
investigators  has  led  to  the  definite  establishment  of  the  formation 
of  the  compound  (C6H10O5)2,NaOH.  A  similar  compound  with 
potassium  hydroxide  is  also  produced.  Gladstone’s  direct  method 
by  washing  with  alcohol  is  only  applicable  under  certain  conditions. 
The  use  of  alcohol  tends  to  concentrate  the  alkali  hydroxide  on  the 
fibre  otherwise  than  by  chemical  combination.  This  effect  can  be 
counteracted  and  consistent  lower  results  obtained  by  washing  the 
alkali-cellulose  with  cold  90%  alcohol  and  then  extracting  in  a 
Soxhlet  apparatus  with  warm  absolute  alcohol  at  50°.  The  flatten¬ 
ing  in  the  absorption  curve  indicative  of  chemical  combination  is 
then  distinctly  shown  at  concentrations  of  about  16  g.  of  sodium 
hydroxide  per  100  c.c.  By  this  method  also,  the  absorption  of 
sodium  hydroxide  by  various  types  of  modified  cellulose  may  be 
studied.  These  modified  derivatives  all  absorb  considerably  more 
alkali  hydroxide  than  normal  cellulose,  and  the  quantity  increases 
as  the  degree  of  modification  or  depolymerisation  is  more  profound. 
Cellulose  regenerated  from  “  cuprammonium  ”  solution  and  Girard’s 
hydrocellulose  are  modifications  which  are  not  very  far  depoly- 
merised,  absorbing  more  than  normal  cellulose  and  about  equal 
amounts.  Various  oxycelluloses  are  further  degraded  and  give 
higher  values,  whilst  the  highest  absorptions  are  shown  by  the 
hydrocellulose  prepared  from  viscose  by  the  method  of  Knoevenagel 
and  Busch.  [Cf.  also  this  vol.,  i,  369,  370.]  J.  F.  B. 

Alkali-cellulose.  II.  E.  Heuser  and  R.  Bartunek  ( Cellu - 
lose-Chem.,  1925,  6,  19 — 26). — The  formation  of  the  compound 
(C6H10O5)2,NaOH  is  well  established,  but  the  existence  of  the 
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higher  stage  of  chemical  combination  indicated  by  Vieweg  as 
C6H10O5,NaOH  is  not  confirmed,  and  the  phenomena  which  suggest 
it  are  more  probably  due  to  adsorption.  In  the  case  of  lithium  and 
potassium  hydroxides,  the  limit  of  chemical  combination  is  definitely 
marked  in  the  proportions  of  2C6H10O5  to  1  mol.  of  base  and  with 
rubidium  and  caesium  hydroxides  at  3CGH10O5  to  1  mol.  of  base; 
in  all  these  cases,  there  are  no  signs  of  higher  combination  with 
largely  increased  concentrations.  Swelling  of  the  fibre  measured 
microscopically  proceeds  with  increase  of  concentration  up  to  the 
point  corresponding  with  the  formation  of  the  chemical  compound 
in  each  case.  The  maximum  amount  of  swelling  is  reached  with 
these  different  alkali  hydroxides  at  the  same  concentrations  as  the 
maximum  electrical  conductivities  of  their  solutions  and  varies 
with  the  degree  of  hydration  of  the  alkali  ions.  The  ions  with  lowest 
atomic  volumes  are  associated  with  the  highest  number  of  water 
molecules,  and  it  appears  that  when  the  alkali  ion  enters  into 
combination  with  the  cellulose  molecule  it  carries  with  it  its  asso¬ 
ciated  water  and  distends  the  cellulose.  Thus  the  maximum 
swelling  with  lithium  hydroxide  is  97;  with  sodium,  78;  with 
potassium,  64;  with  rubidium,  53;  with  caesium,  47%.  After  the 
whole  of  the  cellulose  molecules  have  reacted  with  the  alkali  ions 
to  form  alkali-cellulose,  further  increase  in  concentration  induces 
a  lowering  of  the  degree  of  swelling  and  of  hydration,  and  this 
decrease  takes  place  in  the  same  order,  namely,  lithium  most  and 
caesium  least.  The  fact  that  the  alkali-cellulose  compound  is  not 
formed  in  alcoholic  solutions  supports  the  view  as  to  the  ionic 
nature  of  the  alkali-cellulose  reaction.  J.  F.  B. 

Conversion  of  Lignin,  Cellulose,  and  Wood  into  Humic 
Substances  by  Fungi.  C.  Wehmer  ( Brennstoff-Chem .,  1925,  6, 
101 — 106). — Previous  work  (A.,  1915,  i,  197)  on  the  degradation  of 
lignin,  cellulose,  and  wood  by  fungi  ( e.g .,  merulius,  coniophora, 
cerebella,  polyporus  vaporarius )  has  been  extended.  Cellulose  is 
decomposed  but  lignin  in  the  free  state  is  not  attacked.  Experi¬ 
ments  with  wood  paper  and  wood,  however,  show  that  the  ligno- 
cellulose  is  decomposed,  the  cellulose  disappears,  and  the  lignin 
is  converted  into  humic  acids.  A  microscopic  section  shows  an 
alteration  in  the  structure  of  the  cell-wall.  In  coal  and  peat 
formation,  it  is  suggested  that  a  similar  decomposition  of  the 
plant  tissues  by  fungi  takes  place.  A.  C.  M. 

Humic  Acids.  VII.  Properties  and  Reactions  of  Humic 
Acids  and  Humins.  W.  Eller  [with  G.  Helmrich,  D.  Klemm, 
E.  Haubold,  and  A.  Schoppach]  ( Annalen ,  1925,  442,  160 — 180; 
cf.  A.,  1923,  i,  542,  543,  544). — The  carbon  content  of  the  products 
of  the  action  of  molten  potassium  hydroxide  on  humin  from  lignite 
and  quinol- humic  acid  or  on  natural,  quinol-,  nitrogenous  quinol-, 
or  carbohydrate-humic  acids  is  uniformly  considerably  higher  than 
that  of  the  initial  materials,  so  that  the  hypothesis  that  humins 
are  transformed  into  humic  acids  by  molten  potassium  hydroxide 
cannot  be  accepted.  The  ash  content  of  the  natural  products  is 
greatly  diminished  by  the  process,  and  in  some  cases  completely 
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removed.  The  loss  of  nitrogen  is  only  partial,  thus  affording  evidence 
of  a  mainly  constitutive  and  not  absorptive  union  of  the  element. 
Attempts  to  remove  ammonia  from  humic  acids  by  intensive 
dialysis  did  not  lead  to  a  diminution  of  the  nitrogen  content,  whilst 
distillation  of  humic  acid  from  aminophenols  or  quinol  in  ammoniacal 
solution  or  of  nitrogen-free  humic  acids  which  had  been  treated 
with  ammonia  with  concentrated  potassium  hydroxide  solution 
caused  the  elimination  of  only  8 — 32%  of  the  nitrogen  as  ammonia. 
Treatment  of  natural,  quinol-,  and  carbohydrate -humic  acids  with 
phosphorus  and  hydriodic  acid  under  pressure  yields  an  insoluble 
residue,  an  acid  substance,  and  a  mixture  of  hydrocarbons  which 
are  closely  similar  among  themselves  and  also  with  the  products 
obtained  by  Willstatter  and  Kalb  {A.,  1922,  i,  989)  from  lignin  and 
carbohydrates.  It  is  considered  that  this  similarity  is  due  to  the 
decomposition  of  the  different  molecules  under  the  drastic  experi¬ 
mental  conditions  into  similar  fragments  which  probably  suffer 
subsequent  condensation  amongst  themselves  and  not  to  the 
analogous  constitution  of  the  original  molecules.  Dry  distillation 
of  quinol-,  carbohydrate-,  or  natural  humic  acids  gives  only  a  very 
small  proportion  of  tar  consisting  mainly  of  acidic  substances, 
probably  phenols.  H.  W. 

Relation  between  Constitution  and  Taste  of  a- Amino-acids. 

A.  Heiduschka  and  E.  Komm  (Z.  angew.  Ghem.,  1925,  38,  291 — 
294;  cf.  Cohn,  “Die  organischen  Geschmacksstoffe,”  Berlin,  1914, 
and  Paul,  A.,  1923,  i,  167). — By  careful  comparison  with  graded 
standard  solutions  of  sucrose,  quantitative  values  for  the  “  degree 
of  sweetness  ”  and  the  “  molecular  degree  of  sweetness  ”  of  glycine, 
sarcosine,  dZ-alanine,  and  d-alanine  were  obtained.  The  results 
showed  that  the  connexion  between  molecular  weight  and  degree  of 
taste  is  not  a  simple  one,  and  that  stereochemistry  must  be  taken 
into  consideration.  [Cf.  B.,  May  29th.]  B.  W.  A. 

Relatively  Asymmetric  Synthesis  in  the  Case  of  Complex 
Salts  of  Heavy  Metals.  J.  Llfschitz  ( Proc .  K.  Akacl.  Wetensch. 
Amst.,  1924,  27,  721 — 725). — From  pure  d-alanine,  the  red  isomeride 
of  the  tri-d-alanine  cobaltic  salt  was  obtained  by  boiling  with 
cobaltic  hydroxide  (Ley’s  method).  From  the  mother-liquor,  the 
a -salt  <+H20)  was  obtained.  The  mother-liquor  of  the  a-salt 
contained  an  extremely  soluble  and  a  more  deeply  coloured  a  '-salt, 
which  was  isolated  with  some  difficulty  by  repeated  precipitation 
from  a  fairly  concentrated  solution  in  97%  alcohol.  Curves  are 
given  for  the  rotations  of  the  three  salts  in  water  and  in  50% 
sulphuric  acid.  From  an  analysis  of  both  the  a  and  the  a'  complexes, 
it  was  found  that  both  salts  are  trialanine  complexes,  differing 
only  in  the  degree  of  hydration.  Cryoscopic  measurements  of  the 
molecular  weight  of  the  a'  salt  gave  values  in  accordance  with  a 
uninuclear  constitution.  It  is  concluded  that  the  a  and  a'  com¬ 
pounds  are  the  partly  asymmetric  antipodes  d-[Co-d-alanine3]  and 
L[Co-d-alanine3],  a  relatively  asymmetric  synthesis  of  such  inorganic 
compounds,  occurring  as  if  they  are  prepared  from  an  inactive 
metallic  salt  and  active  co-ordinating  molecules,  thus  being  realised. 
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This  conclusion  is  strongly  supported  by  a  study  of  the  rotation 
curves.  L.  L.  B. 

New  Hydroxyurethanes  and  Chromoisomeric  Silver  Salts 
of  their  Acyl  Derivatives.  R.  E.  Oesper  and  W.  A.  Cook  (J. 

Amer.  Chem.  Soc.,  1925,  47,  422 — 428). — The  n -propyl,  n -butyl, 
and  iso  amyl  derivatives  of  carboxyhydroxamic  acid,  NH(0H)*C02R, 
prepared  by  Jones’  method  (A.,  1898,  i,  172),  formed  pale  yellow 
oils  which  could  not  be  purified.  Their  benzoyl  esters  (cf.  A., 
1914,  i,  1168)  were  also  oils.  The  following  substituted  benzoyl 
derivatives,  obtained  by  the  interaction  of  sodium  salts  of  the 
acids  and  the  substituted  benzoyl  chlorides  in  ethereal  suspension, 
are  described  :  p -chlorobenzoyl  carbethoxyhydroxamate,  m.  p.  75 — 
76°  ( silver  salt,  m.  p.  210°;  N -ethyl  derivative,  liquid);  p -chloro¬ 
benzoyl  carbo-n-propoxyhydroxamate,  m.  p.  38°  (N -ethyl  derivative, 
liquid);  m -nitrobenzoyl  carbethoxyhydroxamate,  m.  p.  88 — -89° 
(N -ethyl  derivative,  m.  p.  67 — 68°);  m -nitrobenzoyl  carbo-n-prop¬ 
oxyhydroxamate,  m.  p.  59°  (N -ethyl  derivative,  m.  p.  38°) ;  m -nitro¬ 
benzoyl  carbo-n-butoxyhydroxamate,  m.  p.  44°  (N -ethyl  derivative, 
m.  p.  57°) ;  p -nitrobenzoyl  carbethoxyhydroxamate,  m.  p.  92°  (N -ethyl 
derivative,  liquid) ;  p -nitrobenzoyl  carbo-n-propoxyhydroxamate, 

m.  p.  75°  ( silver  salt,  m.  p.  235°;  N -ethyl  derivative,  m.  p.  43°); 
and  p -nitrobenzoyl  carbo-n-butoxyhydroxamate,  m.  p.  74°  (N -ethyl 
derivative,  liquid).  Certain  of  the  above  silver  salts  exhibit  chromo¬ 
isomerism,  but  in  those  cases  where  the  two  modifications  could  be 
isolated,  the  same  JV-ethyl  derivatives  were  obtained  from  both 
forms  by  the  action  of  ethyl  iodide.  Benzoyl  carboi<soamyloxy- 
hydroxamate  (A.,  1914,  ibid.)  gave  a  yellow  silver  salt,  m.  p.  141 — 
142°  after  becoming  paler  at  88°.  The  dibenzoyl  derivative  has 
m.  p.  65°,  and  it  is  concluded  that  the  product  originally  described 
is  derived  from  an  isomeric  amyl  alcohol.  Certain  N -benzyl  deriv¬ 
atives  of  the  above  benzoyl  carbalkoxyhydroxamates  were 
prepared  by  heating  the  appropriate  silver  salts  with  benzyl  chloride 
in  chloroform.  As  the  constitution  of  the  above  N -ethyl  deriv¬ 
atives  could  only  be  deduced  from  their  hydrolysis  products,  and 
as  the  possibility  of  migration  of  an  alkyl  group,  during  hydrolysis, 
from  nitrogen  to  oxygen,  is  not  excluded,  certain  isomeric  o-alkyl 
ethers,  OEt*C(OR)INBz,  were  prepared  according  to  the  scheme 
NH:C(OEt)(CN)+NaOR  — >  NHIC(OEt)(OR)  (cf.  A.,  1896,  i,  71); 
NH:C(OEt)(OR)+NH2OH-HCl  C(OEt)(OR):NOH  (cf.  A.,  1913, 
i,  958);  C(0Et)(0R):N0H+Ph-C0Cl+NaHC03  — > 
C(OEt)(OR):N-OCOPh 

(cf.  A.,  1886,  216).  Ethyl  n-propyl-,  m.  p.  151 — 152° ;  ethyl  n-butyl-, 
m.  p.  148 — 149°,  and  ethyl  isoamyl-benzoyloximidocarbonate,  m.  p. 
156—157°,  are  described,  all  of  which  gave  hydroxylamine  on 
hydrolysis,  whilst  the  above  A-ethyl  derivatives  all  yielded  similarly 
P-ethylhydroxylamine.  F.  G.  W. 

Configuration  of  a-Aminohexonic  Acids  and  of  a-Amino- 
hexoses.  P.  A.  Levene  ( J .  Biol.  Chem.,  1925,  63,  95 — 101). — 
A  theoretical  discussion  of  the  known  optical  properties  of  the 
hexonic  and  a-aminohexonic  acids  and  their  derivatives,  together 
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with  arguments  by  analogy  from  the  behaviour  of  the  a-thio-  and 
a-sulpho-acids  leads  to  the  conclusion  that  those  hexonic  and 
aminohexonic  acids  should  be  classified  as  d- acids  the  salts  of  which 
are  more  strongly  dextrorotatory  than  the  free  acids,  and,  conversely, 
the  Z-acids  are  those  the  salts  of  which  are  more  strongly  lsevo- 
rotatory.  The  adoption  of  this  classification  would  involve  the 
assumption  that  the  deamination  by  nitrous  acid  of  an  amino¬ 
hexonic  acid  proceeds  without  Walden  inversion.  C.  R.  H. 

Quantitative  Reduction  by  Hydriodic  Acid  of  Halogenated 
Malonyl  Derivatives.  IV.  Influence  of  Substitution  in  the 
Amide  Group  on  the  Reactivity  of  the  Halogen  Atom  in 
Bromomalonamide.  R.  W.  West  ( J .  Chem.  Soc.,  1925,  127, 
748 — 753).— Determinations  of  the  velocity  coefficients  of  the 
reaction  ICHBr-f  HI==*CH2-|-IBr,  when  applied  to  substituted 
malonamides,  show  that  the  reactivity  of  the  bromine  atom  is 
influenced  by  the  proximity  of  certain  common  groups,  which  can 
be  arranged  in  the  following  ascending  order  :  NH2,  NHMe,  NHEt, 
NHPr3,  NH*C4H9(w?o),  NH-CH2Ph,  OH,  OEt,  NH-C6H4Me(p), 
NH-C6H4Br(p). 

The  values  of  k3  at  25°,  calculated  from  the  empirical  formula, 
log  &3=0-9  log  Aq-f- 0-474  log  k2,  where  k2<kl,  are  in  good  agreement 
with  the  experimental  figures.  At  30-2°,  the  experimental  results 
are  expressed  approximately  by  the  equation  log  kz— 0-7  log 
0-522  log  k2. 

During  the  course  of  the  investigation  a  number  of  new  com¬ 
pounds  were  prepared:  M alondiisopropylamide ,  m.  p.  114°; 
malonethylamide,  m.  p.  123° ;  malonis opropylamide ,  m.  p.  129° ; 
malonisobutylamide,  m.  p.  83° ;  malonethylisopropylamide,  m.  p.  98° ; 
malonphenylmethylamide,  m.  p.  154° ;  malon-p-tolylmethylamide, 
m.  p.  183°;  malon-p-tolylethylamide,  m.  p.  176°;  malon-p-tolyl - 
isopropylamide,  m.  p.  192° ;  malon-p-tolylisobutylamide,  m.  p. 
177° ;  malonbmzyl-p-tolylamide,  m.  p.  188°.  From  these  compounds 
the  following  bromo  derivatives  were  prepared  :  Bromomalondi- 
mopropylam ide,  m.  p.  204° ;  bromomalon-p-bromophenylmethylamide , 
m.  p.  187°;  bromomalon-p-tolylmethylamide,  m.  p.  186°;  bromo- 
malon-p-tolylethylamide,  m.  p.  178°;  bromomalonbenzyl-p-tolylamide, 
m.  p.  167°;  bromomalonethylamide,  m.  p.  161°;  bromomalonisobutyl- 
amide,  m.  p.  156°;  bromomalon-p-bromophenylethylamide,  m.  p. 
179°;  bromomalon-p-tolylisopropylamide,  m.  p.  179°;  bromomdlon- 
p-tolylisobutylamide,  m.  p.  148° ;  bromomalonisopropylamide,  m.  p. 
192°;  bromomalonethylisopropylamide,  m.  p.  172°;  bromomalon- p- 
tolylamide,  m.  p.  202°;  bromomalondi-p-tolylamide,  m.  p.  217°. 

C.  J.  S. 

Double  Carbonates  of  Guanidine  with  Rare-earth  Metals. 

G.  Canneri  ( Gazzetta ,  1925,  55,  39 — 44). — Successive  quantities  of 
the  freshly-precipitated  hydroxide  of  the  rare-earth  metal  are 
digested  with  a  cold,  saturated  guanidine  carbonate  solution  and 
the  clear  liquid  finally  obtained  is  allowed  to  crystallise.  Yttrium , 
lanthanum,  neodymium,  and  praseodymium  salts, 
R2,"(C03)3,3(CH6N3)2C03,4H20, 
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are  thus  prepared.  Thorium  hydroxide  dissolves  freely  in  con¬ 
centrated  guanidine  carbonate  solution,  yielding  thorium  guanidine 
carbonate,  Th(C03)2,3(CH6N3)2C03,4H20.  W.  E.  E. 

Double  Acetates  of  Rare-earth  Metals  with  Organic  Bases. 

G.  Canneri  ( Gazzetta ,  1925,  55,  33 — 39). — The  rare-earth  metals  of 
the  cerium  and  yttrium  group  give  isomorphous  compounds  of  the 
type  R,/,(0Ac)3,C(:NH)(NH2)2,CH3-C02H.  The  following  double 
salts,  obtained  by  crystallising  mixed  solutions  of  their  constituents, 
are  of  this  class  :  Cerous  guanidine  acetate,  lanthanum  guanidine 
acetate,  neodymium  guanidine  acetate,  praseodymium  guanidine 
acetate,  yttrium  guanidine  acetate.  A  solution  containing  guanidine 
acetate  in  excess  yielded  a  second  neodymium  guanidine  acetate, 
Nd(0Ac)3,2C(INH)(NH2)2,2CH3,C02H.  By  vacuum  concentration 
over  sulphuric  acid  of  thorium  hydroxide  dissolved  in  an 
acetic  acid  solution  of  guanidine,  thorium  guanidine  acetate, 
Th(0Ac)4,2C(!NH)(NH2)2,2CH3*C02H,  is  obtained.  Cerous 
carbamide  acetate  and  lanthanum  carbamide  acetate  are  obtained  by 
spontaneous  evaporation  of  the  rare-earth  metal  acetate  in  presence 
of  very  little  carbamide  acetate.  Neodymium  carbamide  acetate  is 
obtained  in  the  same  way  as  neodymium  guanidine  acetate.  The 
above  three  compounds  are  of  the  type  R'"(OAc)3,3CO(NH2)2, 
and  are  probably  isomorphous. 

Eractional  crystallisation  of  the  acetates  of  the  elements  of  the 
cerium  group  with  guanidine  acetate  in  dilute  acetic  acid  solution 
promises  to  afford  a  method  of  separating  these  metals. 

W.  E.E. 

Electrolytic  Preparation  of  Semicarb azide  Sulphate.  L.  J. 

Bircher,  A.  W.  Ingersoll,  B.  F.  Armendt,  and  G.  Cook  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  391 — 394). — A  suspension  of  nitrocarbamide 
(50  g.)  in  20%  sulphuric  acid  (600  c.c.),  vigorously  stirred,  forms 
the  catholyte  of  a  two-fluid  cell,  the  cathode  being  a  layer  of  mercury 
of  area  215  cm.2  The  anolyte  is  20%  sulphuric  acid,  with  a  coiled 
strip  of  lead,  of  the  same  area  as  the  cathode,  for  anode.  The  cell 
is  maintained  at  5 — 10°,  and  a  current  of  0-06  amp. /cm.2  passed 
through  the  cell  until  the  nitrocarbamide  has  all  dissolved,  and  for 
30  mins,  longer,  the  total  time  required  being  about  4|  hrs.  The 
catholyte  is  filtered,  and  evaporated  to  150  c.c.  under  reduced 
pressure,  below  45°.  Semicarbazide  sulphate  separates  on  cooling, 
in  a  yield  of  67—70%  (cf.  T.,  1901,  79,  1326;  A.,  1912,  i,  339; 
1922,  i,  723).  Crude,  washed,  and  air-dried  nitrocarbamide,  as 
obtained  from  carbamide  nitrate  by  the  method  of  Thiele  and 
Lachmann,  may  be  used  in  the  above  preparation  with  only  slight 
reduction  of  yield.  F.  G.  W. 

Derivatives  of  Cyanamide.  E.  Fromm. — (See  i,  594.) 

Action  of  Ammonia  on  Cyanamide.  A.  Couder  ( Compt . 
rend.,  1925,  180,  926 — 928). — Ammonia  is  energetically  absorbed 
by  cyanamide  at  the  ordinary  temperature  to  form  a  colourless 
liquid  which  appears  to  be  a  solution  of  cyanamide  in  liquid 
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ammonia,  from  which  crystals  of  dicyanodiamide  are  slowly 
deposited,  the  change  to  the  dimeride  being  complete  at  0°  in  about 
20  days.  Various  physical  determinations  demonstrate  the  absence 
of  any  polymerisation  in  the  freshly-prepared  solution,  yet  if  the 
ammonia  be  driven  off,  the  residue  is  dicyanodiamide.  This  is 
interpreted  on  the  assumption  that  ammonia  and  cyanamide  form  a 
complex  which  dissociates  irreversibly  into  ammonia  and  dicyanodi¬ 
amide.  J.  S.  C. 

Action  of  Hydrogen  on  Calcium  Cyanamide.  W.  Bobrow- 

nicki  (Przemysl  Chem.,  1924,  8,  7 — 14;  from  Chem.  Zentr.,  1924, 
ii,  1740 — 1741). — In  the  preparation  of  calcium  cyanamide  by  the 
action  of  nitrogen  on  calcium  carbide,  appreciable  amounts  of 
hydrogen  are  formed  owing  to  the  action  of  the  moisture  present 
on  calcium,  calcium  silicide,  and  magnesium  silicide,  also  occurring 
as  impurities  in  the  calcium  carbide.  At  400°,  hydrogen  reacts 
with  calcium  cyanamide,  yielding  ammonia,  CaCN2+3H2=Ca-f- 
C+2NH3.  The  side  reactions,  Ca+H2=CaH2,  and  3Ca+2NH3== 
Ca3N2-f-3H2,  also  occur.  At  600°,  the  formation  of  hydrogen 
cyanide  begins.  The  liberation  of  nitrogen  increases  as  a  linear 
function  of  the  temperature  from  500°  to  900°.  The  formation 
of  ammonia  reaches  a  maximum  at  about  600°,  whilst  that  of 
hydrogen  is  at  maximum  at  650°.  The  assumption  that  calcium, 
calcium  hydride,  and  calcium  nitride  are  formed  is  rendered  prob¬ 
able,  since  these  substances  are  known  to  catalyse  the  combin¬ 
ation  of  hydrogen  with  nitrogen  at  600°.  Calcium  hydride  is 
responsible  for  the  presence  of  methane  in  the  gaseous  products. 
Ammonia  is  produced  by  the  action  of  nitrogen  on  calcium  cyan¬ 
amide  previously  treated  with  hydrogen.  The  small  yield  of 
ammonia  under  such  conditions  is  attributed  to  the  effect  of  excess 
of  nitrogen  on  the  reversible  reaction,  3H„-f  N2  2NH3. 

G.  W.  R. 

Potassium  Ferrocyanide  from  Sodium  Ferrocyanide  and 
Potassium  Chloride.  W.  Dominik  ( Przemysl  Chem,.,  1924,  8, 
97 — 108;  from  Chem.  Zentr.,  1924,  ii,  1740). — It  should  be  advan¬ 
tageous  to  prepare  sodium  ferrocyanide  from  ferrous  sulphate  and 
sodium  cyanide,  subsequently  converting  it  into  the  potassium 
salt  by  the  action  of  potassium  chloride,  but  the  solubility  relation¬ 
ships  of  the  salts  in  question  render  this  difficult.  Better  results 
may  be  obtained  in  aqueous  ethyl-alcoholic  solution.  A  100% 
excess  of  potassium  chloride  is  required.  In  an  aqueous  solution 
of  potassium  and  sodium  chlorides,  the  required  excess  of  potassium 
chloride  is  generally  greater  than  this,  and  increases  with  decrease 
in  the  temperature  of  crystallisation.  G.  W.  R. 

A  Nitroprusside  of  Bivalent  Iron.  A.  Ungarelli  ( Gazzetta , 
1925,  55,  118 — 127). — The  action  of  sodium  hyponitrite  on 
Hofmann’s  sodium  aquoferropentacyanide  (A.,  1896,  i,  517 ;  1900, 
i,  591)  yields  sodium  hyponitritof err opentacyanide,  [Fe(CN)5NO]Na4~f 
5H20,  which  responds  to  the  reactions  common  to  all  ferropenta- 
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cyanides.  Attempts  to  oxidise  this  compound  to  [Fe(CN)5NO]Na3 
proved  unsuccessful.  T.  H.  P. 

Additive  Compound  of  Triethylphosphine  and  Carbon 
Disulphide.  J.  P.  Wibaut  ( Rec .  trav.  chim.,  1925,  44,  239 — 
240). — The  additive  compound,  PEt3,CS2,  described  by  Hofmann 
(Ann.  Suppl.,  1861,  1,  26)  melts  at  121 — 122°  (after  sintering  at 
118 — 119°),  and  not  at  95°  as  recorded  in  the  literature. 

G.  M.  B. 

Bismuth  Compounds.  E.  Maschmann  (Arch.  Pharrn.,  1925, 
263,  99 — 107). — From  a  consideration  of  the  relative  positions  of 
arsenic,  antimony,  and  bismuth  in  the  periodic  classification,  and 
a  survey  of  the  chemico-therapeutical  literature,  the  conclusion 
is  reached  that  organic  derivatives  of  bismuth  are  not  necessarily 
those  in  which  the  element  displays  its  most  useful  therapeutical 
properties,  but  that  these  are  to  be  sought  in  compounds  in  which 
the  metallic  nature  of  the  element  is  only  slightly  masked.  The 
following  substances,  all  prepared  from  bismuth  nitrate,  and  all 
solids,  are  described  (in  the  sugar  and  alcohol  derivatives  the  group 
BiN03  replaces  two  hydrogen  atoms  in  the  original  sugar  or  alcohol)  : 
sodium  tribismuthyl  tartrate,  C6H209Bi3Na,2H20 ;  xylose ,  arabinose, 
sucrose,  maltose,  and  mannose  bismuth  nitrates,  and  the  sodium  salt 
of  the  latter ;  erythritol,  arabitol,  sorbitol,  and  dulcitol  bismuth  nitrates, 
and  the  corresponding  alkali-bismuth  oxide-alcohols,  obtained  by 
the  action  of  alkali  hydroxide  on  the  nitrates.  B.  F. 

Constitution  of  Grignard’s  Magnesium  Compounds.  II. 

J.  Meisenheimer  (Annalen,  1925,  442,  180 — 210;  cf.  Meisen- 
heimer  and  Casper,  A.,  1921,  i,  654). — According  to  Hess  and 
Rheinboldt  (A.,  1921,  i,  777),  the  primary  product  of  the  action 
of  magnesium  ethyl  bromide  on  benzaldehyde  is  an  additive  com¬ 
pound,  Ph’CHO  •  •  •  •  MgEtBr,  which  yields  phenylethylcarbinol 
when  decomposed  by  water,  but  passes  in  the  presence  of  boiling 
benzene  into  ethylene  and  the  compound  Ph*CHO  •  •  •  •  MgHBr, 
from  which  benzyl  alcohol  is  obtained  on  addition  of  water ;  similar 
observations  are  recorded  with  crotonaldehyde  and  cinnamalde- 
hyde  (Hess  and  Wustrow,  A.,  1924,  i,  859).  It  is  difficult,  however, 
to  perceive  in  what  manner  the  primary  additive  compound  yields 
phenylethylcarbinol  instead  of  regenerating  the  aldehyde,  par¬ 
ticularly  as  the  similar  compounds  from  acetomesitylene  and 
magnesium  ethyl  iodide  (cf.  Klages,  A.,  1902,  i,  666)  and  from 
ethylene  oxide  and  magnesium  ethyl  bromide  (cf.  Blaise,  A.,  1902, 
i,  357  ;  Grignard,  A.,  1903,  i,  552)  yield  acetomesitylene  and  ethylene 
oxide,  respectively,  when  treated  with  water.  Hess’  conception 
also  does  not  explain  the  observation  that  the  formation  of  benzyl 
alcohol  is  not  observed  even  in  boiling  benzene  if  an  excess  of 
magnesium  ethyl  halide  is  used.  The  action  of  benzaldehyde 
on  magnesium  alkyl  halides  has  therefore  been  reinvestigated. 
Benzyl  alcohol  and  phenylethylcarbinol  are  determined  in  mixtures 
by  taking  advantage  of  the  fact  that  the  primary  alcohol  is  con¬ 
verted  by  p-nitrobenzoyl  chloride  into  the  corresponding  ester, 
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whereas  the  carbinol  is  esterified  to  only  a  slight  extent  and  trans¬ 
formed  mainly  into  a-chloro-a-phenylpropane.  The  process  is 
sufficiently  accurate  if  the  mixture  contains  not  less  than  10%  of 
benzyl  alcohol,  whereas  the  results  obtained  by  fractional  distill¬ 
ation  are  untrustworthy.  The  action  of  molecular  proportions 
of  magnesium  ethyl  bromide  or  iodide  and  benzaldehyde  in  ice- 
cold  ethereal  solution  leads,  if  the  duration  of  the  action  is  short, 
mainly  to  phenylethylcarbinol ;  much  benzaldehyde  remains 
unattacked,  whilst  benzyl  alcohol  and  by-products  of  high  boiling 
point  are  not  formed.  After  3  hours  at  the  atmospheric  temper¬ 
ature,  the  presence  of  benzyl  alcohol  can  be  detected,  the  amount 
of  unchanged  aldehyde  is  diminished  and  that  of  the  carbinol 
increased ;  after  24  hours,  very  little  aldehyde  remains,  but  the 
production  of  a  greater  proportion  of  benzyl  alcohol  could  not  be 
established  with  certainty.  If  the  ether  is  removed  immediately 
after  addition  of  the  reactants  is  complete  and  the  residue  is  boiled 
for  3  hours  with  benzene,  the  products  contain  benzyl  alcohol 
(10 — 20%  of  the  aldehyde  used)  and  a  large  proportion  of  con¬ 
stituents  of  high  boiling  point.  If  the  Grignard  reagent  and  alde¬ 
hyde  are  used  in  the  proportion  3:2,  phenylethylcarbinol  is  obtained 
in  excellent  yield  from  the  cold  solution  after  24  hours,  whereas 
benzyl  alcohol  and  by-products  of  high  b.  p.  are  not  produced; 
if,  however,  the  aldehyde  is  in  excess  (3  :  2)  much  benzyl  alcohol 
(more  than  30%)  is  formed,  and  this  proportion  can  be  increased 
if  the  ether  is  removed  and  the  residue  boiled  with  benzene;  in 
spite  of  the  large  excess,  very  little  or  no  aldehyde  can  be  recovered 
and  the  proportion  of  residue  of  high  b.  p.  is  very  considerable.  The 
use  of  ether-free,  organo-magnesium  compounds  with  benzene  as 
solvent  leads  uniformly  to  higher  yields  of  benzyl  alcohol.  If  the 
mixture  is  decomposed  immediately  after  addition  of  the  reactants 
is  complete,  little  or  no  benzyl  alcohol  is  produced  and  much  alde¬ 
hyde  is  recovered.  After  3  hours,  little  aldehyde  remains  and  the 
yield  of  benzyl  alcohol  is  10 — 15%,  whilst  after  24  hours  the  alde¬ 
hyde  has  disappeared  and  the  yield  of  benzyl  alcohol  increased  to 
15 — 22%;  the  residue  of  high  b.  p.  is  insignificant.  Boiling  the 
benzene  solution  increases  greatly  the  formation  of  by-products 
without  greatly  affecting  the  yield  of  benzyl  alcohol.  With  an 
excess  of  magnesium  ethyl  iodide,  the  production  of  benzyl  alcohol 
and  by-products  is  not  observed  even  under  these  conditions,  and 
the  yield  of  phenylethylcarbinol  is  excellent.  When  aldehyde 
is  in  excess  relatively  little  phenylethylcarbinol  is  formed,  but 
much  benzyl  alcohol  and  by-products.  Replacement  of  mag¬ 
nesium  ethyl  halides  by  magnesium  isobutyl  bromide  invariably 
causes  increased  production  of  benzyl  alcohol.  In  general,  the 
temperature  of  the  reaction  has  relatively  little  influence  on 
the  yields  of  benzyl  alcohol,  the  main  factors  being  the  nature 
of  the  solvent  and,  above  all,  the  relative  proportions  of  the 
reactants.  The  course  of  the  reaction  is  readily  explained  by  the 
assumption  of  the  formation  of  a  moderately  stable,  additive 
compound,  Ph*CHO  ■  •  •  •  MgEtBr,  which  normally  becomes  trans¬ 
formed  into  the  substance  Ph*CHEt*0'MgBr,  but  can  also  com- 
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bine  with  a  h}^drogen  atom  of  the  ethyl  group,  thus  giving 
Ph’CH2OMgBr-t-C2H4.  The  action  of  an  excess  of  benzaldehyde 
is  more  readily  explained  by  assuming  the  formation  of  an  additive 
compound,  (Ph'CHO)2  •  •  •  •  MgEtBr,  which  subsequently  decom¬ 
poses  into  Ph*CH2*0*MgBr+PlrCH0-|-C2H4.  It  is  remarkable 
that  the  yield  of  alkylene  in  no  case  approximates  even  to  that  of 
benzyl  alcohol.  The  action  of  magnesium  ethyl  bromide  on  acetone 
does  not  lead  under  any  conditions  to  the  production  of  isopropyl 
alcohol,  whilst  propaldehyde  and  magnesium  phenyl  bromide 
yield  exclusively  phenylethylcarbinol. 

The  previous  supposition  (Meisenheimer  and  Caspar,  loc.  cit.), 
that  magnesium  is  co-ordinatively  quadrivalent  in  the  etherates, 
cannot  be  maintained ;  the  metal  appears  to  be  usually  tervalent. 

The  authors  fail  to  confirm  the  observation  of  Hess  and  Wustrow 
(loc.  cit.)  that  the  production  of  cinnamyl  alcohol  from  the  additive 
product  of  cinnamaldehyde  and  magnesium  ethyl  bromide  can 
be  followed  analytically  by  the  loss  in  weight  of  the  isolated  product 
due  to  the  evolution  of  ethylene.  The  proof  that  the  magnesium 
chloride  alcoholate  of  styrylisobutylcarbinol  is  not  identical  with 
the  additive  compound  of  cinnamaldehyde  and  magnesium  isobutyl 
chloride  is  shown  to  be  invalid.  H.  W. 

Electrolytic  Properties  of  Magnesium  Organic  Compounds. 

I.  N.  W.  Kondyrew  (Ber.,  1925,  58,  [B],  459 — 463). — Electro¬ 

lysis  of  a  solution  of  magnesium  ethyl  bromide  in  ether  with  a 
platinum  cathode  and  magnesium  anode  results  in  the  deposition  of 
metallic  magnesium  on  the  cathode.  With  a  zinc  anode,  magnesium 
is  only  deposited  initially  and  is  replaced  subsequently  by  zinc. 
A  copper  anode,  on  the  other  hand,  is  not  appreciably  dissolved, 
whilst  magnesium  is  deposited  on  the  platinum  cathode.  With 
an  aluminium  anode,  magnesium  is  deposited  on  the  cathode. 
Similar  observations  are  made  during  the  electrolysis  of  solutions 
of  magnesium  w-propyl  bromide  with  platinum  cathodes  and 
magnesium  or  zinc  anodes  and  of  magnesium  phenyl  bromide 
between  platinum  and  zinc  electrodes.  Solution  of  the  anode,  when 
occurring,  takes  place  in  accordance  with  Faraday’s  laws.  Electro¬ 
lysis  is  not  due  to  the  etherates  of  magnesium  halides  even  if  they 
are  present  in  the  solutions.  H.  W. 

Electrolytic  Properties  of  Magnesium  Organic  Compounds. 

II.  Electrical  Conductivity  of  Magnesium  Ethyl  Bromide 

in  Ethereal  Solutions.  N.  W.  Kondyrew  and  D.  P.  Manojew 
(Ber.,  1925,  58,  [2?],  464 — 467  ;  cf.  preceding  abstract). — Measure¬ 
ments  of  the  electrical  conductivity  of  magnesium  ethyl  bromide 
dissolved  in  diethyl  ether  at  13°,  15°,  20°,  25°,  and  30°,  show  that 
the  equivalent  conductivity  increases  with  decreasing  concentration, 
the  change  being  proportional  to  the  square  root  of  the  dilution. 
The  sign  of  the  temperature  coefficient  depends  on  the  concentration 
of  the  solutions.  H.  W. 

Organo-metallic  Compounds  of  Aluminium.  P.  Leone 
(Atti  B.  Accad.  Lined,  1924,  [v],  33,  ii,  497 — 502). — Aluminium 


i.  530 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


alkyl  halides  may  be  readily  prepared  by  boiling  the  perfectly  dry 
alkyl  halides  with  aluminium,  the  reaction  commencing  after  about 
15  mins,  and  rapidly  becoming  so  violent  that  external  cooling  is 
necessary ;  the  action  is  catalysed  by  a  small  proportion  of 
anhydrous  ether.  Aluminium  ethyl  iodide,  Al2Et3I3,  is  obtained 
as  a  dark  brown  liquid  which  fumes  strongly  in  the  air  and  is  decom¬ 
posed  by  atmospheric  moisture  or  violently  by  water,  with  formation 
of  ethane  and  aluminium  iodide  and  hydroxide.  Aluminium  propyl 
iodide  has  similar  properties.  Aluminium  iso  amyl  iodide  forms 
colourless  crystals  which  effloresce  rapidly  in  the  air.  Aluminium 
octyl  bromide  is  a  viscous  mass  and  aluminium  phenyl  iodide  a  very 
dense  liquid  (cf.  Spencer  and  Wallace,  T.,  1908,  93,  1827). 

T.  H.  P. 

Organo-metallic  Compounds  of  Aluminium.  P.  Leone 
(Atti  E.  Accad.  Lincei,  1925,  [vi],  1,  229 — 232 ;  ef.  preceding 
abstract). — The  action  of  the  organo-metallic  compounds  of 
aluminium  on  ammonia  and  on  primary  and  secondary  amines  is 
analogous  to  that  of  the  corresponding  magnesium  compounds,  the 
hydrocarbon  being  liberated  and  the  nitrogen  becoming  attached 
directly  to  the  metal  :  A12R3I3 -j-  3NHa = 3RH  -f-  A12I3(NH2)3  (cf. 
Meunier,  A.,  1903,  ii,  544).  The  reaction  proceeds  readily  and  with 
development  of  heat  in  the  case  of  ammonia  and  the  primary  and 
secondary  aliphatic  amines,  only  with  difficulty  with  aromatic 
amines,  and  not  at  all  with  alkylanilines.  Tertiary  amines,  owing 
to  their  lack  of  substitutable  hydrogen,  do  not  react  in  this  way. 
The  compounds  obtained  were  :  Al2I3(NH2)3,Et20,  from  aluminium 
ethyl  iodide  and  ammonia;  Al2I3(NHEt)3,Et20,  from  aluminium 
propyl  iodide  and  ethylamine ;  Al2I3(NMe2)3,Et20,  from  aluminium 
propyl  iodide  and  dimethylamine,  and  Al2I3(NHPh)3,Et20,  from 
aluminium  ethyl  iodide  and  aniline.  All  form  white,  micro- 
crystalline  powders,  and  contain  1  mol.  of  either  ether  or  benzene 
of  crystallisation,  which  cannot  be  removed  at  temperatures  below 
that  of  incipient  decomposition.  These  compounds  are  readily 
decomposed  by  moisture,  ammonia  being  liberated.  T.  H.  P. 

Interactions  of  Tellurium  Tetrachloride  and  Acetic 
Anhydride.  G.  T.  Morgan  and  H.  D.  K.  Drew  ( J .  Chem.  Soc., 
1925, 127,  531 — 538). — Tellurium  tetrachloride  and  a  large  excess  of 
acetic  anhydride  (6  mols.)  in  chloroform  condense  to  form,  as  main 
product,  dichlorotelluridiacetic  acid ,  Cl2Te(CH2*C02H)2,  m.  p.  160 — 
161°,  which  on  reduction  with  alkali  metabisulphite  is  converted 
quantitatively  into  tellur odiacetic  acid,  Te(CH2*C02H)2,  m.  p.  140 — 
141°,  a  substance  which  is  dichroic  and  exhibits  dimorphism.  The 
diammonium,  disodium,  disilver,  and  copper  salts  of  the  latter  acid 
were  prepared. 

With  1-75  to  3  mols.  of  acetic  anhydride,  the  condensation  results 
in  the  formation  of  a  mixture  of  trichlorotelluriacetic  acid, 
TeCl3,CH2,C02H,  and  acetanhydrobistelluritrichloride, 
(TeCl3-CH2-C0)20. 

The  product,  when  reduced,  is  converted  into  ditellurodiacetic  acid, 
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C02H*CH2*Te:Te‘CH2*C02H,  m.  p.  144°,  which  forms  soluble 
alkali  salts  and  an  insoluble  silver  salt. 

The  mother-liquors  from  the  telluro-  and  ditelluro-acetie  acids 
contain  methylene  bistellurotrichloride,  CH2(TeCl3)2,  m.  p.  173°, 
which  is  converted  into  oxide  or  oxychloride  in  contact  with  moist 
air  or  water,  and  readily  condenses  with  methyl  ketones,  yielding 
compounds  such  as  methylenebistelluriacetone  dichloride, 
CH2(TeCl2-CH2-CO*CH3)2, 

m.  p.  181°.  When  methylene  bistellurotrichloride  is  reduced  with 

Te 

bisulphite  there  is  formed  ditelluromethane,  CH2<JH  ,  which  is 

converted  into  a  black  powder  at  40°,  and  explodes  when  heated 
more  strongly.  Ditelluromethane  is  converted  into  methylene 
bistellurotrichloride  by  the  action  of  chlorine.  C.  J.  S. 


Chloro-acetato  Compounds  of  Quadrivalent  Titanium. 

M.  Gitta  and  E.  Monath  ( Z .  anorg.  Chem.,  1925,  143,  383 — 393). — 
Titanium  tetrachloride  reacts  vigorously  with  acetic  acid,  hydro¬ 
chloric  acid  being  evolved  and  a  solid  compound  obtained  which  was 
assumed  by  Bertrand  to  be  a  double  anhydride  of  titanic  and  acetic 
acids.  The  product,  however,  still  contains  chlorine  and  by  varying 
the  conditions  a  number  of  substances  can  be  obtained  the  com¬ 
positions  of  which  are  best  expressed  by  the  formulae  given  below. 
They  are  readily  soluble  in  water  and  alcohol,  probably  with 
decomposition,  and  titanic  acid  is  quantitatively  precipitated  when 
the  aqueous  solutions  are  heated.  The  following  compounds  are 
described ;  similar  compounds  are  formed  with  other  fatty  acids  : 
Tetra-acetoxydichlorodititanium  chloride,  |TiCl2(0Ac)4Ti]Cl2,H20. 
Triacetoxydihydroxychlorodititanium  chloride,  [TiCl  ( OH  )2( O Ac )3Ti]Cl2 . 
Tetra-acetoxydihydroxydititanium  chloride ,  [Ti(  OH )  2  ( O  Ac  )4Ti]Cl2 . 
Tetra-acetoxydihydroxydititanium  chloride, 

[Ti  ( OH  )2  ( O  Ac  )4Ti]Cl2 , 3H20 . 

Dioxydihydroxydiacetoxydititanium,  [Ti02(0H)2(0Ac)2Ti],  or 

TiO(OH)*OAc. 


A.  G. 


Action  of  Chlorine  Monoxide  on  Organic  Compounds. 

S.  Goldschmidt  and  H.  Schussler. —  (See  i,  497.) 

Reactions  of  Ethyl  Hypochlorite  with  Organic  Substances. 

S.  Goldschmidt,  R.  Endres,  and  R.  Dirsch. — (See  i,  502.) 

Constitution  of  Aromatic  Substances  and  their  Chemical 
and  Physical  Properties.  I.  A.  Pastak  (J.  Chim.  physique, 
1925,  22,  48 — 58). — The  relation  between  the  constitution  of  benzene 
derivatives  and  their  melting  points  is  considered.  In  the  disub- 
stituted  derivatives  of  the  type  C6H4R2  (with  the  exception  of  a 
few  phenolic  and  acidic  derivatives)  the  para  isomeride  has  the 
highest  melting  point,  and  the  meta  the  lowest.  In  the  exceptional 
cases,  the  melting  points  rise  from  the  ortho,  through  the  meta  to 
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the  para  derivative.  This  rule  applies  to  the  tetra-  and  hexa- 
substituted  derivatives  of  the  types  C6H2R4,  C6R'2R4,  if  these  are 
regarded  as  ortho,  meta,  or  para  according  to  the  positions  of  the 
hydrogen  atoms  or  R'  radicals.  Polynuclear  hydrocarbons  such 
as  phenanthrene  and  anthracene  may  be  included  if  regarded  as 
tetrasubstituted  derivatives  of  benzene.  Trisubstituted  deriv¬ 
atives,  CgELgRjj,  are  included  under  the  rule  by  postulating  that  the 
influence  of  two  similar  substituents  in  the  meta  positions  is  equiva¬ 
lent  to  that  of  a  similar  radical  acting  in  the  direction  of  the  resultant 
of  the  two  former.  Thus  symmetrical  C6H3R3  is  regarded  as  a  para 
and  asymmetrical  C6H3R3  as  a  meta  isomeride.  Application  of 
this  postulate  to  the  tetrasubstituted  derivatives  leads  to  the 
results  given  above.  F.  G.  T. 

New  Process  of  Nitration  with  the  Aid  of  Nitrogen  Oxides 
from  Air  or  Ammonia.  II.  A.  Schaarschmidt,  H.  Balzer- 
kiewicz,  and  J.  Gante  (Ber.,  1925,  58,  [J5],  499 — 502 ;  cf.  this  vol., 
i,  123). — Fluorobenzene  is  practically  unattacked  by  nitrogen 
tetroxide  under  conditions  which  give  yields  of  7-3,  6-5,  and  45%  of 
the  corresponding  nitro  compounds  from  chloro-,  bromo-,  and 
iodo-benzene.  The  ratio,  para  :  ortho  compound,  is  greater  in 
the  cases  of  bromo-  and  iodo-  than  of  chloro-benzene.  Dimethyl- 
aniline  is  more  readily  attacked  by  nitrogen  peroxide  than  is  iodo- 
benzene,  yielding  p-nitrodimethylaniline.  Pyridine  and  nitrogen 
peroxide  yield  the  known  additive  compound,  which  could  not  be 
transformed  into  nitropyridine.  Thiophen  yields  only  uninviting 
products.  In  the  presence  of  aluminium  chloride,  fluoro-,  bromo-, 
and  iodo-benzene  yield  complexes  similar  to  that  obtained 
previously  with  chlorobenzene  (the  compound  from  bromobenzene 
has  the  composition  2AlCl3,3N204,3PhBr).  The  halogenonitro- 
benzenes  obtained  from  them  are  mixtures  of  the  para  and  ortho 
derivatives,  in  which  the  former  predominate  to  an  even  greater 
extent  than  is  the  case  with  the  chloronitrobenzenes.  With 
pyridine,  substitution  in  the  nucleus  does  not  occur  in  the  presence  of 
aluminium  chloride.  ^sewdoNitrosites  do  not  appear  to  be  formed 
from  benzene,  nitrogen  peroxide,  or  aluminium  chloride  after 
prolonged  contact.  H.  W. 

Reactions  of  Sodium  Mono-,  Di-,  and  Tri-sulphides  with 
l-Chloro-2-nitro-,  l-Chloro-4-nitro-,  and  1  : 4-Dichloro-2- 
nitro-benzene.  H.  H.  Hodgson  and  J.  H.  Wilson  (J.  Chem. 
Soc.,  1925, 127,  440 — 444). — The  behaviour  of  sodium  monosulphide 
with  these  chloronitrobenzenes  is  complex ;  in  each  case  the  yields 
of  ehloroaniline,  sulphides,  disulphides,  and  mercaptans,  as  obtained 
under  varying  conditions,  are  tabulated.  Sodium  di-  and  tri¬ 
sulphides  yield,  with  the  chloronitrobenzenes,  disulphides  and 
sometimes  sulphur.  In  agreement  with  Blanksma  (A.,  1901,  i,  462), 
two  forms  of  4  :  4'-dinitrodiphenyl  disulphide  are  isolated,  but  it  is 
suggested  that  his  2  : 2'-dinitrodiphenyl  trisulphide  and  tetra- 
sulphide  were  mixtures  of  the  disulphide  with  sulphur.  From 
l-chloro-4 -nitrobenzene  is  obtained  4:4 ' -diaminodiphenyl  tri - 
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sulphide,  m.  p.  122°  (hydrochloride,  m.  p.  200°),  which  is  converted 
by  boiling  aqueous  sodium  monosulphide  (or  aniline)  into  4  :  4'-di- 
aminodiphenyl  disulphide.  F.  M.  H. 

Influence  of  Constitution  on  the  Rotatory  Power  of  Optic¬ 
ally  Active  Substances.  XVIII.  Influence  of  Acetylenic 
Linkings.  H.  Rupe  and  R.  Rinderknecht  ( Annalen ,  1925, 
442,  61 — 73). — Continuing  earlier  work  (A.,  1924,  i,  647 ;  this  vol., 
i,  274),  the  rotatory  powers  of  substances  containing  both  acetylenic 
and  ethylenic  linkings  have  been  compared.  K-Phenyl-S£-dimethyl- 
Aa-decen-AL-inen-0-ol, 

(I)  CH2:CMe[CH2]3-CHMe-CH2*CH(OH)*C:CPh, 
containing  an  ethylenic  and  an  acetylenic  linking  at  opposite  ends 
of  the  chain,  shows  normal  rotation  dispersion,  as  does  the  K-phenyl- 
P£-dimethyl-Aa,?-decadien-At-inene, 

(II)  CH2:CMe[CH2yCHMe-CH:CH-C;CPh, 
obtained  from  it,  in  spite  of  the  presence  of  a  conjugated  ethylenic 
and  acetylenic  linking.  The  corresponding  decatriene  (III), 
CH2:CMe[CH2]3*CHMe*CH:CH*CH:CHPh,  in  which  two  ethylenic 
linkings  are  conjugated,  shows  anomalous  dispersion.  K-Phenyl- 
P£-dimethyl-Aal9-decadiene, 

(IV)  CH2:CMe[CH2]3-CHMe*CH2-CH:CH-CH2Ph, 
obtained  by  reduction  of  (II)  (cf.  Rupe  and  Jager,  A.,  1914,  i,  131), 
shows  normal  rotatory  dispersion,  whilst  the  K-phenyl-[3£-dimethyl- 
Aa-decene  (IV)  obtained  from  it  on  reduction,  like  the  isomeric 
reduction  product  from  (II),  show  strong  anomalous  dispersion, 
which,  however,  is  accompanied  by  a  very  small  specific  rotatory 
power,  much  smaller  than  that  of  dihydrocitronellol,  an  observation 
in  harmony  with  previous  observations  on  the  relative  influence  of 
phenyl  and  alkyl  groups  at  the  remote  end  of  a  chain  attached  to 
an  asymmetric  carbon  atom  (cf.  A.,  1909,  i,  927).  Conjugation  of 
the  ethylenic  and  acetylenic  linkings,  however,  as  in  (II),  appears  to 
produce  a  high  specific  rotation  and  refractivity,  this  compound 
having  a  molecular  exaltation  midway  between  that  of  phenyl- 
acetylene  and  Moureu’s  pentinene.  Magnesium  phenylacetylene 
bromide  with  citronellol  yields  K-phenyl-&'C.-dimethyl-b.a--decen- 
A‘- inen-0-ol ,  b.  p.  124°/0-01— 0-05  mm.,  d.,n  0-9547,  [<x]|?  6-35°.  By 
distillation  over  aluminium  phosphate  at  210 — 240°/i0  mm.,  it  gave 
a  crude  product  which  on  fractionation  yielded  phenylacetylene,  a 
citronellal,  and  K-phenyl-fi£-dimethyl-Aar>-decadien-&L-inene,  b.  p. 
172— 175° /10  mm.,  95°/0-05  mm.,  df  0-9318,  [«]'“  84-35°,  nD  1-55378. 
By  reduction  with  a  zinc-copper  couple  and  aqueous  acetic  acid  in 
alcoholic  solution  (cf.  Straus,  A.,  1906,  i,  77),  the  decadieninene  is 
converted  into  K-phenyl-^t)-dimethyl-lS.aril-decatriene.  b.  p.  170 — 
173°/10  mm.,  95 °/0 -05  mm.,  df  0-9273,  [a]2D°  52-85°.  On  reduction 
of  the  decadieninene  with  hydrogen  and  nickel  in  alcohol  and  acetic 
acid,  one  mol.  of  hydrogen  is  rapidly  absorbed,  a  second  and  a  third 
mol.  more  slowly,  yielding  K-phenyl-$l-dimethyl-Aa-decene,  b.  p. 
166— 168°/10  mm.,  102°/0-05  mm.,  df  0-8794,  [<*]$  -1-16°.  The 
product  differs  only  slightly  in  its  physical  constants  from  the 
hydrocarbon,  b.  p.  168 — 170°/10  mm.,  93°/0-05  mm.,  df  0-8814, 
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[<x]j?  —3-74°,  obtained  by  the  similar  reduction  of  Rupe  and  Jager’s 
decadiene  ( loc .  cit.).  R.  B. 

Diphenylstyrylcarbinol  and  the  Constitution  of  Dimeric 
Triphenylallene.  XI.  Distyryl  Ketone  and  Triphenyl- 
methane.  F.  Straus  and  M.  Ehrenstein  ( Annalen ,  1925,  442, 
93 — 118;  cf.  Ziegler,  Grabbe,  and  Ulrich,  this  vol.,  i,  131). — The 
unsaturated  keto-chlorides  obtained  by  the  action  of  phosphorus 
pentachloride  on  phenyl  styryl  ketone  and  distyryl  ketone  react 
with  magnesium  phenyl  bromide  as  derivatives  of  allyl  chloride, 
replacement  of  halogen  by  phenyl,  e.g.,  CHPhCbCHICPhCl  — 
OHPh  yCHiCPhCl,  yielding  chlorides  in  which  the  halogen  atom 
is  less  reactive  and  showing  remarkable  halochromism  in  sulphuric 
acid.  These  chlorides  do  not  react  abnormally  with  sodium  meth- 
oxide  (A.,  1912,  i,  989),  and  the  expected  diphenylstyrylcarbinol 
ether,  CPh2(OMe)*CH!CHPh,  was  not  obtained,  but  the  methyl  ethers 
CPh2:CH-CHPh*OMe  (I)  and  CPL/.CH-CHICH-CHPh-OMe  (II). 
The  ether  (I),  which  is  identical  with  the  ayy-triphenylallyl  methyl 
ether  described  by  Ziegler  ( loc .  cit.)  and  is  accompanied  by  a  stereo- 
isomeride,  shows  characteristic  halochromism  in  sulphuric  acid, 
sulphur  dioxide,  and  other  solvents ;  the  colour  of  these  solutions 
disappears  more  or  less  rapidly,  through  the  formation  of  dimeric 
triphenylallene  (cf.  A.,  1922,  i,  148).  The  conversion  of  the  ether 
(I)  into  the  chloride,  CPh2ICH'CHPhCl,  by  hydrogen  chloride 
(cf.  Ziegler,  loc.  cit.)  is  prevented  by  apparently  inconsiderable 
variations  in  the  experimental  conditions  with  formation  of  the 
dimeric  triphenylallene.  A  re-examination  of  the  behaviour  of 
Meyer  and  Schuster’s  diphenylstyrylcarbinol  (A.,  1922,  i,  540)  with 
hydrogen  chloride  proves  it  to  be  identical  with  the  methyl  ether 
(I),  and  accordingly  in  the  reaction  by  which  it  is  formed  migration 
of  hydroxyl  or  methoxyl  has  occurred.  The  configuration 
CPh2!CH-CHPh*OH  is  accordingly  more  stable  than 
CPh2(OH)*CH:CHPh, 

but  the  reaction  affords  fresh  evidence  of  the  uncertainty  in  this 
field  of  conclusions  in  regard  to  constitution  based  on  decom¬ 
position  reactions  (cf.  A.,  1912,  i,  989).  A  further  attempt  to 
obtain  the  methyl  ether  of  diphenylstyrylcarbinol  by  the  action 
of  magnesium  phenyl  bromide  on  the  acetal  of  phenyl  styryl  ketone 
(A.,  1918,  i,  501)  yielded  ayy-triphenylpropenyl  methyl  ether,  b.  p. 
182 — 185-5°/0-3  mm.,  df  1-0823,  n]?*  1-62353.  The  constitution 
of  this  ether  is  established  by  its  conversion  by  hydrogen  chloride 
into  pp-diphenylpropiophenone,  and  by  its  oxidation  to  benzo- 
phenone,  methyl  benzoate,  and  benzoic  acid.  Its  formation  thus 
affords  a  further  example  of  abnormal  substitution, 

RC(OMe)2-CH:CHR  ->  RC(OMe):CH-CHR2. 

The  oxidation  of  dimeric  triphenylallene  with  chromic  acid  in 
acetic  acid  yields  a  product  containing  20%  of  resin,  30%  of 
o-dibenzoylbenzene,  and  25 — 30%  of  benzophenone,  together  with 
benzoic  acid  and  a  bright  red  substance,  m.  p.  177 — 178°.  These 
results,  especially  the  production  of  benzophenone,  which  does  not 
arise  from  the  further  oxidation  of  o-dibenzoylbenzene,  are  incon- 
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sistent  with  the  formuhe  ascribed  to  dimeric  triphenylallene  by 
Ziegler  (/oc.citf.^andthestructuresCPh^p^L  ^>CPh*CHPh*CHICPh2 

or  CPh^p^r  ^>CPh*C(CH2Ph).‘CPh2  are  suggested,  the  first  of  which 

explains  why  1  :  3-diphenylindene  does  not  polymerise  to  dimeric 
triphenylallene. 

ay-Dichloro-ay-diphenyl-A^-propylene  and  magnesium  phenyl 
bromide  give  in  80 — 85%  yiefd  y-chloro-ccxy-lriphenyl-A^-propylene, 
m.  p.  84-5 — 85-5°,  giving  a  golden-yellow  solution  in  sulphuric 
acid  (cf.  Staudinger,  A.,  1909,  i,  905),  together  with  diphenyl 
and  a£-dichloro-  ayi$£- tetra  phenylhexa -  Aae-diene .  ayy-Triphenylallyl 
methyl  ether  forms  white  needles,  m.  p.  99 — 100°,  identical  with 
Ziegler’s  compound,  and  lustrous  needles,  m.  p.  78-5 — 79°,  which 
in  methyl  alcohol  are  converted  by  a  trace  of  sulphuric  acid  into 
the  higher-melting  form.  Both  isomerides  and  the  corresponding 
chloride  give  halochromie  solutions  in  sulphur  dioxide,  sulphuric 
acid,  and  perchloric  acid,  and  with  stannic  chloride  in  benzene. 

ay-Dichloro-ae-diphenylpenta-A^-diene, 

CHPhCl-CHICCl-CHICHPh, 

with  magnesium  phenyl  bromide  yields  y-chloro-oLae-triphenylpenta- 
A^-diene,  m.  p.  72 — 73°,  which  reacts  more  readily  with  sodium 
nmthoxide  than  the  corresponding  propylene  derivative,  and  gives 
the  methyl  ether  (II),  which  could  not  be  crystallised. 

Reduction  of  ayy-triphenylpropenyl  methyl  ether  with  palladium 
and  hydrogen  in  methyl  alcohol  yields  cLyy-triphenylpropyl  methyl 
ether,  b.  p.  235°/18  mm.,  df  3  1-0619,  w}?'53  1-58319,  also  obtained 
by  the  reduction  of  the  ether  (I).  The  dimethyl  acetal  of  phenyl 
(3-phenylethyl  ketone  has  b.  p.  188-5 — 189-5°/18  mm.,  df'3  1-0425, 
ri£'*  1-54068.  R.  B. 

Reduction  of  Aromatic  Nitro  Compounds.  R.  W.  West 
( J .  Chem.  Soc.,  1925,  127,  494 — 495).— Reduction  is  effected  by 
addition  of  iron  filings  to  a  boiling  solution  of  the  nitro  compound 
in  methylated  spirit  and  hydrochloric  acid.  The  amino  compound 
may  be  purified  by  steam  distillation  or  isolated  as  its  hydrochloride, 
and  it  is  claimed  that  the  method  gives  good  yields  of  pure  products. 

F.  M.  H. 

Action  of  Hydrogen  Peroxide  on  Magnesium  Arylamines. 

J.  F.  Durand  and  R.  Naves  ( Compt .  rend.,  1925, 180,  521 — 522). — 
As  hydrogen  peroxide  acts  on  magnesium  alkyl  halides  to  yield 
primary  alcohols  (cf.  Oddo  and  Binaghi,  A.,  1922,  i,  314),  so  it 
reacts  with  magnesium  arylamine  halides  to  yield  (3-hydroxyl- 
amines.  By  the  action  of  an  anhydrous,  ethereal  solution  of  hydro¬ 
gen  peroxide  on  magnesium  aniline  bromide,  NHPlvMgBr  at  — 25°, 
(3-phenylhydroxylamine  is  obtained  in  80%  yield.  In  one  experi¬ 
ment,  p-aminophenol  was  produced  instead  of  the  expected  com¬ 
pound.  The  results  can  be  best  interpreted  by  giving  hydrogen 
peroxide  the  formula  HOOH.  J.  W.  B. 

Interaction  of  Ethylene  Oxide  and  Aniline.  G.  O.  Gabel 
( Ber .,  1925,  58,  [IS],  577 — 579). — The  course  of  the  action  of 
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ethylene  oxide  on  aniline  tends  mainly  towards  the  production 
of  di-fi-hydroxyethylaniline,  NPh(CH2*CH2*OH)2,  even  under  con¬ 
ditions  which  appear  favourable  to  the  formation  of  (B-hydroxy- 
ethylaniline.  The  tertiary  base,  m.  p.  58°  [Rindfusz  and  Harnack 
(A.,  1920,  i,  681)  record  m.  p.  53-5 — 54°],  yields  a  chhroplatinate, 
m.  p.  150 — 152°  (decomp.),  a  picrate,  m.  p.  118°,  and  a  non-crystal¬ 
line  hydrochloride.  H.  W. 

Catalytic  Action.  VIII.  Catalytic  Reduction  of  (B-Naph- 
thylamine.  T.  Hara  (Mem.  Coll.  Sci.  Kyoto,  1924,  [A],  7,  403 — 
407). — When  passed  over  finely-divided  nickel  at  200°,  ^-naphthyl- 
amine  yields  (3-ar-tetrahydronaphthylamine,  di-(B-ar-tetrahydro- 
naphthylamine,  naphthalene,  and  reduced  naphthalenes.  From 
the  proportions  of  these  products  formed,  it  is  concluded  that 
the  primary  reaction  product  consists  of  76%  of  ar-isomerides  and 
and  24%  of  ac-isomerides  (cf.  A.,  1923,  i,  782).  L.  F.  H. 

Asymmetric  Nitrogen  Atom.  III.  Dependence  of  the  Rate 
of  Decomposition  of  an  Optically  Active  Aminoammonium 
Nitrate  on  the  Presence  of  Primary,  Secondary,  and  Tertiary 
Amines.  E.  Wedekind  and  H.  Uthe  ( Ber .,  1924,  58,  [2?], 
470 — 475;  cf.  Wedekind  and  Mayer,  A.,  1909,  i,  186). — Phenyl- 
benzylmethyl-(methylanilinoethyl)ammonium  nitrate, 
C7H7-NMePh(N03)*CH2-CH2-NMePh, 
is  not  completely  stable  in  chloroform  solution,  and  its  decom¬ 
position  can  be  followed  polarimetrically  or  by  measurement  of 
the  electrical  conductivity  of  the  solution.  The  action  is  accelerated 
by  the  presence  of  s-dimethylanilinoethane,  mono-,  di-,  or  tri- 
ethylamine,  aniline,  or  methylaniline,  but  scarcely  by  dimethyl- 
aniline.  For  some  unexplained  reason,  the  secondary  amines  are 
particularly  active.  It  remains  undecided  whether  inactivation 
is  due  to  catalytic  racemisation  or  chemical  decomposition  of  the 
nitrate.  The  latter  substance  is  not  present  in  appreciable  amount 
in  the  optically  inactive  solutions,  from  which  well-defined  products 
have  not  been  isolated.  The  aminoammonium  nitrate  does  not 
decompose  more  rapidly  when  dissolved  in  aniline  or  methylaniline 
than  in  chloroform  solution  in  the  presence  of  relatively  small 
quantities  of  these  bases.  Under  these  conditions,  however,  the 
electrical  conductivity  is  observed  to  sink  to  a  minimum,  after 
which  a  gradual  rise  occurs.  The  phenomenon  is  explained  by  the 
hypothesis  that  the  nitrate  decomposes  primarily  and  irreversibly 
into  s-dimethylanilinoethane  and  benzyl  nitrate  and  the  latter 
substance  reacts  with  aniline  to  form  benzylaniline  nitrate  (which 
has  been  isolated),  thus  causing  the  increase  in  conductivity  of  the 
solution.  H.  W. 

Oxalic  Acid  as  an  Agent  for  Splitting  Off  Alcohol  Groups. 

E.  Waser  and  K.  Sander  ( Helv .  Chim.  Acta,  1925,  8,  106 — 
111). — When  cyclohexyl  alkyl  ethers  react  with  anhydrous  oxalic 
acid,  the  cycZohexene  formed  may  be  partly  reduced,  giving  a 
trace  of  cycZohexane,  as  in  the  case  of  hexahydroanisole.  Aliphatic 
ethers  are  very  reluctant  to  react  at  all  with  oxalic  acid.  The 
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mixed  aromatic-aliphatic  ethers  differ  in  their  reactivity.  Whilst 
anisole  and  phenyl  butyl  ether  fail  to  react,  phenyl  propyl  ether, 
phenetole,  and  both  methyl  and  ethyl  ethers  of  a-  and  p-naphthol 
give  phenol  or  naphthol  respectively  and  the  corresponding  alkyl 
oxalate.  M.  J. 

The  Two  1  :  3-Dimethylct/clohexan-4-ones  and  the  Corre¬ 
sponding  Dimethylct/clohexanols.  M.  Godchot  and  P.  Bedos 
( Compt .  rend.,  1925,  180,  751 — 754). — The  second  geometrical 
isomeride  of  the  ketone  is  obtained  by  the  action  of  magnesium 
methyl  iodide  on  the  chloromethylcycZohexanone  of  b.  p.  110 — 
112°  (see  Godchot  and  Bedos,  this  vol.,  i,  258),  as  an  odorous  liquid, 
b.  p.  171°  (corr.),  d1?  0-9004,  n™  1-4429;  semicarbazone,  m.  p.  136°, 
oxime,  oily ;  this  is  presumably  the  trans  form,  the  isomeride  pre¬ 
viously  known  being  probably  the  cis  form.  With  each  of  these 
isomeric  ketones,  two  geometrically  isomeric  alcohols  correspond; 
the  cis-trans  and  cis-cis  alcohols  corresponding  with  the  first 
isomeric  ketone  are  already  known.  Reduction  of  the  second  or 
iraws-ketone  by  sodium  in  presence  of  sodium  hydrogen  carbonate 
gives  a  1  :  3-dimethylcyc\ohexan-4:-ol,  b.  p.  176 — 177°,  d\a  0-9004, 
n™  1-4536;  phenylurethane  compound,  oily;  allophanate,  m.  p.  149°; 
reduction  by  platinous  oxide  in  acetic  acid  gives  a  mixture  of  this 
alcohol  with  a  second,  much  more  soluble,  m.  p.  135 — 136°. 

S.  I.  L. 

Preparation  of  ct/cJoHexenols  by  Catalytic  Dehydration 
of  cycloHexanediols.  J.  B.  Senderens  (Compt.  rend.,  1925, 
180,  790 — 793).— cycZoHexanediols,  when  dehydrated  by  sulphuric 
acid  trihydrate  under  certain  conditions,  yield  considerable  amounts 
of  cycZohexenols  in  addition  to  cycfohexadienes  (cf.  A.,  1924,  i,  40). 
The  dehydration  of  cyclohexane- 1  :  4-diol  gives  a  54%  yield  of 
A1-cycZohexen-3-ol,  b.  p.  165 — 166°,  d10  0-993;  phenylurethane, 

m.  p.  79°;  acetate,  a  pleasant-smelling  liquid,  b.  p.  178 — 180°  (slight 
decomp.).  This  compound  is  probably  identical  with  the  cyclo- 
hexenol  obtained  by  Baeyer  (A.,  1894,  i,  175).  cycZoHexane-1  :  3- 
diol  yields  the  same  A1-cycZohexen-3-ol  and  no  isomeride,  together 
with  A14-  and  A1 3-cycZohexadienes  in  the  proportion  of  1  of  the 
former  to  5  of  the  latter.  The  dehydration  of  cycZohexane-1  :  2-diol 
is  difficult  and  no  cycZohexenol  could  be  isolated.  L.  F.  H. 

Action  of  Sulphuryl  Chloride  on  Aminophenols.  W.  Eller 
and  V.  Lorenz  ( Ber .,  1925,  58,  [B],  494 — 497). — Chloranil,  a 
by-product  in  the  conversion  of  p-aminophenol  by  means  of 
sulphuryl  chloride  into  2:3:5:  6-tetrachloro-4-dichloroamino- 
phenol  (cf.  Eller  and  Klemm,  A.,  1922,  i,  448),  is  not  a  primary 
product,  but  is  formed  from  the  last-mentioned  compound  by  the 
action  of  ethyl  alcohol  used  for  its  recrystallisation.  The  change 
is  facilitated  by  the  addition  of  water,  but  does  not  appear  to  take 
place  in  other  solvents,  even  methyl  alcohol.  The  nitrogen  of  the 
dichloroamino  group  is  evolved  in  the  elementary  state. 

The  final  product  of  the  action  of  sulphuryl  chloride  on  o-amino- 
phenol  is  1  :  2  :  3  :  3  :  6  :  6-hexachloro-A1-cyc?ohexene-4  :  5-dione, 
b.  p.  170°/18  mm.  (the  corresponding  monohydrate,  m.  p.  98°, 
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and  dihydrate,  m.  p.  93°,  are  described).  m-Aminophenol  is  con¬ 
verted  into  a  substance,  C5H30C15,  m.  p.  154°,  which  is  regarded  as 
2  :  2  :  3  :  4  :  5-pentachlorocyc£opentanone.  H.  W. 

Changes  in  the  Sweetening  Power  of  Dulcin  (p-Phenetyl- 
carbamide)  by  Chemical  Modification.  H.  Thoms  ( Deuts . 
Zuckerind.,  1924,  49,  1056;  from  Chem.  Zentr.,  1924,  ii,  2801). 
- — Replacement  of  one  of  the  amino-hydrogen  atoms  in  p-phenetyl- 
carbamide  by  an  alkyl  group  decreases  the  sweetness.  Intro¬ 
duction  of  a  second  carbamido  group  in  the  ortho-position  to 
the  first  causes  a  similar  loss  of  sweetening  power.  Accordingly, 
it  is  concluded  that  for  the  production  of  flavour  the  presence  of 
one  or  more  “  sapiphoric  ”  groups  alone  is  not  sufficient,  but  these 
groups  must  occupy  definitely  related  positions  (cf.  Bergmann, 
Camacho,  and  Dreyer,  A.,  1923,  i,  203).  R.  B. 

Molecular  Compounds  of  the  Phenols.  I.  Behaviour  of 
the  Cresols  towards  Alcohol,  Ether,  and  Acetone.  G.  Weis- 
senberger  and  L.  Piatti  ( Monatsh .,  1925,  45,  187 — 206).— Con¬ 
flicting  views  as  to  the  existence  of  complexes  between  cresol  and 
various  solvents  (cf.  Berl  and  Schwebel,  A.,  1922,  i,  932 ;  C.  and 
W.  von  Rechenberg,  ibid.)  are  discussed.  Measurements  of  the 
vapour  pressure  of  solutions  of  the  three  cresols  have  been  made 
at  various  concentrations  with  different  solvents.  With  alcohol  as 
solvent,  the  pressures  are  lower  in  each  case  than  those  calculated 
from  van’t  Hoff’s  formula  until  the  composition  of  the  mixture 
reaches  2  mols.  of  alcohol  :  1  mol.  of  cresol,  after  which  the  observed 
and  calculated  pressures  agree.  Curves  obtained  by  plotting  the 
differences  between  these  pressures  against  the  molar  concentration 
of  the  alcohol  and  cresol  show  a  maximum  lowering  at  0-5  mol.  of 
alcohol :  1  mol.  of  cresol  corresponding  with  29-7%  of  alcohol  to 
70-3%  of  cresol  for  each  isomeride,  the  ratios  of  the  depressions 
being  o  :  p  :  m  =  5-5  :  4*8  :  3-6  in  mm.  of  mercury.  If  the  lowering 
of  the  vapour  pressure  be  taken  as  an  expression  of  the  strength 
of  the  residual  valencies,  these  numbers  are  a  measure  of  the 
relative  field  strengths  of  the  isomerides  engaged  in  forming  mole¬ 
cular  complexes  with  alcohol.  Parallel  conditions  hold  for  the 
solvents  acetone  and  ether,  the  composition  of  the  mixture  for  the 
maximum  lowering  of  vapour  pressure  being  again  0-5  mol.  of  solvent 
to  1  mol.  of  each  isomeride,  corresponding  with  65-3%  of  cresol 
to  34-7%  of  acetone  and  59-6%  of  cresol  to  40-4%  of  ether.  The 
comparative  strengths  of  the  residual  valencies  are,  for  acetone 
o  :  p  :  m= 34-9  :  34-1  :  31-4,  for  ether,  78*2  :  74-3  :  69-2  (mm. 
mercury),  indicating  more  stable  complexes  than  in  the  case  of 
alcohol.  It  is  considered  that  the  field  of  force  of  the  oxygen 
atom  in  these  compounds  is  not  completely  saturated  and  can 
exert  its  action  on  other  fields  of  force,  the  intensity  of  which  varies 
according  to  constitutional  influences.  Measurements  of  the 
viscosity  of  the  cresol  isomerides  were  made  in  the  same  solvents 
at  various  concentrations.  Curves  connecting  the  viscosity  and 
the  molar  concentration  showed  no  irregularities  or  characteristic 
points.  It  is  considered  from  the  nature  of  the  curves  that  the 
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formation  of  molecular  compounds  need  not  express  itself  in  alter¬ 
ations  of  viscosity  and  that  the  absence  of  minima  or  maxima 
(cf.  Rechenberg,  loc.  cit.)  does  not  indicate  the  absence  of  such 
compounds.  The  specific  gravities  of  the  molecular  compounds 
are  very  near  to  or  identical  with  those  of  the  corresponding 
mixtures  (cf.  Berl  and  Schwebel,  loc.  cit.)  and  appear  to  cause  no 
deviation  in  the  calculated  curves.  The  surface  tensions  (<r)  as 
measured  by  the  drop  method  were  not  lowered  by  the  presence 
of  molecular  compounds.  The  curves  (<x  against  concentration) 
in  general  showed  a  normal  course,  indicating  that  the  presence  of 
molecular  compounds  has  no  effect  on  the  surface  tension.  In  the 
cases  of  m-cresol-acetone  and  p-cresol-acetone,  however,  maxima 
were  found  for  the  mixtures  consisting  of  0-5  mol.  of  cresol  :  1  mol. 
of  acetone,  whilst  the  curves  for  m-cresol-ether  and  ^-cresoi-ether 
were  straight  lines  up  to  the  composition  1  mol.  of  ether  :  1  mol.  of 
cresol,  after  which  they  became  normal.  The  values  of  <r  for  the 
isomerides  (in  dynes  per  cm.)  are  o  :p  :  m= 33-5  :  33-5  :  31-9  (water, 
73-0).  It  is  concluded  that  the  relative  intensities  of  the  residual 
valencies  displayed  by  the  isomeric  cresols  are  always  the  same, 
and  that,  as  a  consequence,  the  cresols  afford  a  standard  for  measur¬ 
ing  the  strength  of  the  residual  valencies  in  other  organic  com¬ 
pounds.  A.  C. 

Molecular  Compounds  of  the  Phenols.  II.  Behaviour  of 
Cresols  towards  Aromatic  Hydrocarbons.  G.  Weissen- 
berger  and  L.  Piatti  ( Monatsh .,  1925,  45,  281 — 285;  cf.  pre¬ 
ceding  abstract). — The  vapour  pressures,  viscosities,  and  surface 
tensions  of  mixtures  of  benzene  with  the  isomeric  cresols  have  been 
determined  at  18°  over  a  wide  range  and  the  sets  of  values  plotted 
against  the  concentrations  of  the  mixtures.  The  viscosity  and 
surface-tension  curves  are  normal  and  agree  with  the  form  calculated 
for  mixtures.  The  values  for  the  vapour  pressures,  on  the  other 
hand,  are  in  all  cases  much  higher  than  those  calculated  from  the 
van’t  Hoff  formula.  As  a  result  of  this,  the  curves  show  a  positive 
deviation  from  the  normal.  The  differences  between  the  observed 
and  calculated  pressures  plotted  against  the  concentrations  give 
curves  which  are  the  converse  of  those  described  for  alcohol.  Each 
of  the  three  curves  shows  a  maximum  when  the  corresponding 
mixture  consists  of  1  mol.  of  cresol  :  1  mol.  of  benzene  (54-1%  of 
cresol  :  45-88%  of  benzene),  after  which  they  run  nearly  parallel 
and  at  (nearly)  equal  distances  apart.  Assuming  with  Dolezalek 
that  only  negative  isotherms  indicate  the  formation  of  molecular 
compounds,  the  curves  are  difficult  to  explain.  Neither  association 
of  the  cresol  molecules  nor  of  benzene  (cf.  Traube,  A.,  1895,  ii,  308; 
Ramsay  and  Shields,  T.,  1893,  63,  1089)  would  appear  to  give  a 
satisfactory  explanation  for  the  deviations  from  the  calculated 
values.  A.  C. 

Some  Bromo  Derivatives  of  p-Cresol  and  the  Mobility 
of  their  Bromine  Atoms.  V.  M.  Kohn  and  J.  Wiesen 
{Monatsh.,  1925,  45,  251 — 259;  cf.  Kohn  and  Jawetz,  this  vol.,  i, 
135). — Tetrabromo-p-cresol  heated  with  aluminium  chloride  in 
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benzene  at  100°  yields  bromobenzene  and  2  :  Q-dibromo-p-cresol , 
b.  p.  280 — 286°  (uncorr.),  m.  p.  97°,  the  meta  position  of  the  bromine 
atoms  to  the  hydroxyl  group  being  assumed  from  the  behaviour  of 
the  corresponding  o-cresol  derivative  (cf.  Kohn  and  Jawetz,  loc.  cit.). 
If  the  heating  is  continued  too  long,  the  meta  bromine  atoms  are 


also  eliminated. 
64°. 


The  benzoyl  derivative,  C14H10O2Br2,  has  m.  p. 


2:3:  5-Tribromo-p-cresol,  m.  p.  102°  (cf.  Zincke,  A.,  1902,  i, 
284),  on  similar  treatment,  lost  all  its  bromine  and  formed  p-cresol, 
m.  p.  194 — 198° ;  no  modification  of  the  conditions  of  the  reaction 
enabled  the  expected  o-bromo-p-cresol  to  be  prepared  in  this  way. 
3  :  5-Dibromo-p-hydroxybenzyl  bromide  prepared  by  the  method 
of  Auwers  (cf.  A.,  1903,  i,  621)  also  gavep-cresol  under  like  conditions 
with  probable  intermediary  formation  of  the  dibromodiphenyl- 
methane  derivative,  C6H2Br2(OH)*CH2Ph.  3  : 5-Dibromo-p- 
hydroxybenzyl  bromide  heated  with  quinol  in  the  presence  of 
aqueous  potassium  hydroxide  yielded  3  :  5-dibromoA  :  2'  :  5' -tri¬ 
hydroxy  diphenyl  methane,  m.  p.  200°  (decomp.),  tribenzoyl  derivative, 
m.  p.  150°;  with  resorcinol,  3  :  5-dibromo-4  :  2"  :  4' -trihydroxy - 
diphenylmethane,  m.  p.  182 — 183°,  tribenzoyl  derivative,  m.  p. 
175 — 177°;  with  pyrocatechol,  3  :  5-dibromoA  :  3'  :  4' -trihydroxy- 
diphenylmethane,  m.  p.  147 — 148°  (darkening),  tribenzoyl  derivative, 
m.  p.  65—68°.  "  A.  C. 


2-Nitro-m-cresol  and  2-Amino-m-cresol.  H.  H.  Hodgson 
and  H.  G.  Beard  ( J .  Chem.  Soc.,  1925,  127,  498). — If  the  nitration 
of  m-cresol  (cf.  Gibson,  T.,  1923,  123,  1269)  is  modified  by  using 
stronger  fuming  sulphuric  acid  in  the  disulphonation,  purification 
by  acetylation  becomes  unnecessary.  Conversion  of  2-nitro-ra- 
cresol  into  2-nitro-3-methoxytoluene  and  of  this  into  2-bromo- 
3-methoxytoluene  is  mentioned,  whilst  reduction  of  the  nitro 
compound  with  sodium  hvposulphite  gives  2-amino-ra-cresol. 

F.  M.  H. 


Amines.  X.  Formation  of  Tyramine  by  Decarboxylation 
of  Tyrosine  from  Silk.  T.  B.  Johnson  and  P.  G.  Daschavsky 
(J.  Biol.  Chem.,  1925,  62,  725 — 735). — Tyrosine  was  prepared  in 
large  quantities  by  the  hydrolysis,  in  25%  sulphuric  acid,  of  crude 
silk  fibroin ;  the  yield  was  7  %.  The  amino-acid  was  decarboxylated 
by  heating  for  40  minutes  at  260°  in  a  mixture  of  equal  parts  of 
diphenylmethane  and  diphenylamine ;  the  yield  of  crude  tyramine 
was  95%  of  the  theoretical.  C.  R.  H. 

Bromo-a-naphthols  and  Orientation  of  certain  Classes  of 
Disubstituted  Naphthalene  Derivatives.  R.  C.  Fttson  ( J . 
Amer.  Chem.  Soc.,  1925,  47,  516 — 518). — m-  and  p -Bromophenyl- 
paraconic  acids,  m.  p.  164 — 165°  and  140 — 140-5°,  respectively, 
were  obtained  by  condensing  the  corresponding  bromobenzalde- 
hydes  with  succinic  anhydride  (cf.  Fuson,  this  vol.,  i,  253).  From 
these,  1  -bromo-tx-naphthol,  m.  p.  105-5 — 106-5°,  and  6 -bromo- 
a-naphthol,  m.  p.  129 — 130°,  were  obtained,  respectively,  by  distil¬ 
lation  (cf.  A.,  1883,  595).  The  bromo-a-naphthols  form  useful 
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points  of  reference  in  elucidating  the  orientation  of  naphthalene 
derivatives.  F.  G.  W. 

Preparation  of  Alkylresorcinols  and  Aralkylresorcinols. 

Sharp  and  Dohme,  Inc.,  and  A.  R.  L.  Dohme  (Brit.  Pats.  219922 
and  223190). — Alkyl-  or  aralkyl-resorcinols  are  obtained  by  con¬ 
densing  resorcinol  with  an  aliphatic  or  aromatic  acid  in  presence  of 
zinc  chloride,  and  reducing  the  resulting  ketone  with  zinc  amalgam 
and  hydrochloric  acid.  2  :  4:-Dihydroxylphenyl  iso propyl  ketone  has 
b.  p.  176 — 180°/9  mm.;  2  : 4:-dihydroxyisobutylbenzene,  m.  p. 
58 — 60°,  b.  p.  156°/9  mm.  2  :  4- Dihydroxy phenyl  iso  butyl  ketone 
has  b.  p.  172 — 175°/9  mm. ;  2  :  ^-dihydroxySsoamylbenzene .  m.  p. 
64 — 65°,  b.  p.  172- — 175°/9  mm.  2  :  4- Dihydroxy phenyl  n -butyl 
ketone  has  b.  p.  185 — 195°/9  mm. ;  2  :  4:-dihydroxy-n-amylbenzene, 
m.  p.  56°,  b.  p.  176°/8  mm.  2  : 4-Dihydroxy-n-hexylbenzene  has 
m.  p.  58 — 60°,  b.  p.  178 — 180°/8  mm.  2  :  4 -Dihydroxybenzophenone 
has  m.  p.  142 — 143°  and  2  :  ^-dihydroxydiphenylmethane,  rn.  p. 
78 — 79°,  b.  p.  220 — 222°/10  mm.  The  new  alkylresorcinols  have 
antiseptic  and  germicidal  properties.  E.  H.  R. 

Complex  Compounds  of  Boric  Acid.  I.  Dipyrocatechol- 
boric  Acid,  some  Salts  and  Derivatives.  II.  Salts  of 
Borosalicylic  Acid.  J.  Meulenhoef  ( Rec .  trav.  chim.,  1925,  44, 
150 — 165). — I.  The  increase  in  acidity  of  boric  acid  in  presence  of 
pyrocatechol  and  related  substances  is  ascribed  to  the  formation,  by 
union  of  2  mols.  of  pyrocatechol  with  1  mol.  of  boric  acid,  of  a 

complex  compound  of  the  type  |^6H4<Cq^B<Cq^>C6H4  H  (cf. 

Hermans,  A.,  1923,  i,  557).  By  addition  of  a  base  to  an  aqueous 
solution  of  pyrocatechol  and  boric  acid,  salts  of  dipyrocatecholboric 
acid  are  obtained  as  colourless  compounds,  usually  possessing  no 
melting  point,  hydrolysed  in  aqueous  solution,  decomposed  by  acid, 
and  not  oxidised  by  air,  and  of  these  the  following  are  described  : 
aniline  (yield  94%),  p -chloroaniline,  dimethylaniline,  pyridine,  m.  p. 
122 — 123°,  ammonium  (ammonium  carbonate  may  be  used  in  the 
preparation),  sodium,  and  potassium  salts.  By  heating  the  salt  of 
an  amine  at  100°/1 — 2  mm.,  most  of  the  base  is  removed,  and 
subsequent  sublimation  at  180 — 200°/l — 2  mm.  yields  dipyrocatechol¬ 
boric  acid,  but  the  ammonium  salt  sublimes  without  decomposition. 

A  modification  of  Weselsky  and  Benedikt’s  method  of  nitrating 
pyrocatechol  (A.,  1882,  1200)  is  used  to  prepare  3-nitropyro- 
catechol,  m.  p.  86-5°,  and  4-nitropyrocatechol,  m.  p.  177°.  The 
specific  conductivity  of  boric  acid  and  pyrocatechol  is  increased  by 
introduction  of  a  nitro  group  into  the  pyrocatechol,  and  more  so  by 
the  3-  than  by  the  4-nitro  group.  The  aniline,  ammonium,  and 
potassium  salts  of  each  bis-nitropyrocatecholboric  acid  are  described. 
The  aniline  salt  of  the  3-acid  loses  aniline  more  readily  than  does 
that  of  the  4-acid,  but  in  neither  case  is  the  pure  bis-nitropyro¬ 
catecholboric  acid  obtained.  In  presence  of  excess  of  ammonia,  the 
monoammonium  salt  of  the  3-acid  crystallises  as  a  red,  dichroic 
substance,  easily  sublimed. 

The  pyridine  salt  and  aniline  salt,  m.  p.  225°,  of  dipyrogallolboric 
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acid  have  been  prepared ;  these  only  slowly  lose  base  when  heated 
in  a  vacuum,  forming  the  free  dipyrogallolboric  acid,  to  which  the 
increase  in  conductivity  and  solubility  of  boric  acid  in  presence  of 
pyrogallol  is  attributed. 

II.  It  was  not  found  possible  to  repeat  Foelsing’s  preparation 
of  borodisalicylic  acid  (A.,  1916,  i,  314).  By  addition  of  the 
calculated  quantity  of  a  base  or  carbonate  to  a  concentrated  aqueous 
solution  of  boric  acid  and  salicylic  acid  (or  the  method  may  be 
modified  by  use  of  a  borate  or  salicylate),  its  salts  are  prepared ; 
they  have  an  acid  reaction  and  bitter  taste  and  are  decomposed 
by  water.  The  aniline  salt,  m.  p.  229—231°,  and  pyridine  salt, 
m.  p.  82 — 83°  (-j-H20),  of  borodisalicylic  acid  are  stable  at  140°/ 
1  mm.  The  following  borodisalicylates  are  described  :  sodium, 
potassium,  ammonium,  silver,  copper  (-(-10H2O  bluish-green,  and 
anhyd.,  green),  cobalt  (-{-10H2O  salmon  pink,  and  anhyd.), 
manganese,  calcium,  magnesium  (these  three  -)-10H2O  and  anhyd.), 
lead,  strontium,  and  barium ;  the  water  of  crystallisation  is  con¬ 
sidered  to  be  attached  to  the  anion.  An  amorphous  product, 
which  is  regarded  as  the  sodium  salt  of  boromonosalicylic  acid,  has 
been  isolated.  F.  M.  H. 

Reducing  Action  of  Organo-magnesium  Halides.  H- 

Rheinboldt  and  H.  Roleff  (J.  pr.  Chem.,  1925,  109,  175 — 190; 
cf.  Hess  and  Rheinboldt,  A.,  1921,  i,  777). — Ordinary  ether  solutions 
of  Grignard  reagents  bring  about  the  reduction  of  benzaldehyde  to 
benzyl  alcohol  but  in  much  smaller  yields  than  are  obtained  on 
using  “  individual  ”  magnesium  ethyl  iodide  (Hess  and  Rheinboldt, 
loc.  cit.).  Only  small  amounts  of  benzyl  alcohol  are  formed  when 
magnesium  ethyl  halides  act  on  benzaldehyde  in  the  cold  (cf. 
Schorigin,  A.,  1908,  i,  881),  but  the  reduction  increases  greatly  with 
rise  of  temperature.  The  mixture  of  carbinols  obtained  by  heating 
the  additive  product  of  benzaldehyde  and  magnesium  ethyl  bromide 
in  boiling  ether  for  1  hour  contained  1 1  %  of  benzyl  alcohol ; 
replacing  the  ether  by’benzene  raised  the  yield  to  22%,  but  in  toluene, 
owing  to  the  formation  of  resinous  products,  the  yield  fell  to  17%. 
The  greatest  reducing  action  occurs  when  the  aldehyde  is  added 
direct  to  the  boiling  Grignard  solution,  in  ether  34%,  benzene  40%, 
toluene  27%.  The  yields  of  benzyl  alcohol  were  very  similar  when 
the  Grignard  reagent  was  added  to  a  boiling  solution  of  the  aldehyde 
or  when  ethyl  bromide  was  added  to  a  solution  of  benzaldehyde  in 
boiling  ether  and  magnesium.  Increasing  the  length  of  time  of 
heating  in  benzene  to  2  hours  doubled  the  yield  of  benzyl  alcohol 
(42%),  but  in  10  hours  there  wras  only  a  slight  further  increase 
(44%).  The  reducing  action  of  magnesium  cydohexyl  chloride  shows 
a  similar  dependence  on  the  temperature  and  on  the  solvent. 
Comparative  yields  of  benzyl  alcohol  were,  in  the  cold  7%,  in 
boiling  ether  18%,  in  anisole  23%,  in  benzene  57%.  Magnesium 
fsobutyl  bromide  gave  a  25%  yield  in  the  cold,  55%  in  boiling 
ether,  57%  in  benzene,  but  varying  the  method  of  bringing  the 
reactants  together  had  no  appreciable  effect  on  the  yield.  In  the 
reaction  between  magnesium  cyclohexyl  chloride  and  benzaldehyde, 
dibenzylidenecydohexanone,  m.  p.  117°,  was  isolated.  This  sub- 
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stance  becomes  brilliant  red  in  bromine  vapour;  similarly,  di- 
cinnamylidenecycZohexanone  becomes  deep  green.  Both  substances 
show  intense  halochromism  with  acids  and  certain  salts.  The 
reducing  action  of  Grignard  reagents  on  ketones  has  also  been 
examined.  It  was  expected,  from  statements  of  Sabatier  and 
Mailhe  (A.,  1904,  i,  809,  etc.),  that  magnesium  cycZohexyl  bromide 
would  reduce  benzophenone  to  benzhydrol  at  the  ordinary  tem¬ 
perature.  This  was  not  the  case  even  on  heating,  and  under  varied 
experimental  conditions  diphenylcycZohexylcarbinol,  which  the 
above  workers  were  unable  to  isolate,  was  always  found  in  addition 
to  benzhydrol.  Phenyl  cycZohexyl  ketone  with  magnesium  cyclo¬ 
hexyl  bromide  yielded  phenyldicycZohexylcarbinol,  which  exhibited 
no  halochromism  as  opposed  to  diphenylcycZohexylcarbinol.  Mag¬ 
nesium  isobutyl  bromide  reduces  benzophenone  quantitatively  to 
benzhydrol  in  the  cold,  and  phenyl  isobutyl  ketone  to  phenyliso- 
butylcarbinol,  no  tertiary  carbinol  being  found.  The  reduction 
product  with  pinacolin  amounted  to  66%  in  the  cold  and  72—73% 
when  heated,  isobutylene  being  evolved.  The  results  are  explained 
on  the  assumption  that  an  additive,  molecular  compound  (I)  is 
first  formed, 

(I.)  ^>C:0-~Mg<|,,  (II.)  ^>C-0-MgX. 

R" 

The  redistribution  of  the  valencies  may  result  in  the  loosening  of 
the  bond  of  the  radical  R"  and  the  splitting  off  of  an  unsaturated 

v 

hydrocarbon,  leaving  Mg<C^  which  brings  about  reduction ;  or 

molecular  rearrangement  with  formation  of  (II)  may  take  place. 
The  latter  results  in  a  tertiary  alcohol  and  no  reduction.  The 
direction  of  the  change  depends  on  the  radical  R"  and  on  the  tem¬ 
perature,  whilst  steric  influences  also  play  a  part.  An  unsaturated 
hydrocarbon  is  only  split  off  w'hen  R"  is  attached  to  the  magnesium 
(I),  and  not  if  (II)  has  been  formed.  The  more  quickly  molecular 
rearrangement  takes  place,  the  less  likelihood  is  there  of  the  form¬ 
ation  of  reduction  products.  If  a  co-ordination  position  on  the 
magnesium  atom  is  occupied  by  the  ether  molecule,  molecular  re¬ 
arrangement  is  accelerated,  which  explains  why  with  the  ordinary 
Grignard  reagent  much  less  reduction  product  is  obtained  than  with 
the  ether-free  “  individual  ”  organo- magnesium  halides.  A.  C. 

Constitution  of  Grignard 's  Magnesium  Compounds.  II. 

J.  Meisenheimer. — (See  i,  527.) 

Action  of  Magnesium  Phenyl  Bromide  on  Organic  Acids. 

F.  N.  Peters,  jun.,  E.  Griffith,  D.  R.  Briggs,  and  H.  E.  French 
(J.  Amer.  Chem.  >Soc .,  1925,  47,  449 — 454). — When  oxalic,  malonic, 
succinic,  or  adipic  acid  is  boiled  under  reflux  with  ethereal  magnesium 
phenyl  bromide,  the  only  products  obtained  are  phenol  and  di¬ 
phenyl.  Using  excess  of  the  magnesium  phenyl  bromide,  benzoic 
and  propionic  acids  react  readily  with  formation  of  triphenyl- 
carbinol  and  diphenylethylcarbinol,  respectively.  Phenylacetic 
acid  yielded,  similarly,  a  substance,  m.  p.  196°,  which  afforded 
benzoic  acid  and  benzophenone  on  oxidation  with  alkaline  per- 
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manganate,  and  deoxybenzoin  when  heated  above  its  m.  p.  iso- 
Butyric  acid,  treated  with  8  equivalents  of  magnesium  phenyl 
bromide,  gave  an  oil,  C16H180,  b.  p.  170° /21  mm.,  identical  with 
that  obtained  by  the  action  of  magnesium  propyl  iodide  on  benzo- 
phenone.  Diphenylacetic  acid  yielded  similarly  only  a  small 
quantity  of  a  substance,  m.  p.  233 — 234°,  insoluble  in  alkali,  most  of 
the  acid  not  reacting.  pp-Diphenylpropionic  acid  and  magnesium 
phenyl  bromide  yielded  a  substance,  C27H240,  m.  p.  97 — 98°. 
Benzoylformic  acid  yielded  similarly  benzilic  acid  and  triphenyl- 
methane,  whilst  pyruvic  acid  afforded  a-phenyl-lactic  acid.  Chloro- 
acetic  acid  gave  a  substance,  C14H1402,  m.  p.  121°,  which  yielded 
carbon  dioxide  and  benzophenone  on  oxidation,  with  a  trace  of, 
probably,  chloroacetophenone.  a-Bromopropionic  acid  yielded 
similarly  a  substance,  C15H1602,  m.  p.  93°,  which  gave  acetic  acid 
and  benzophenone  on  oxidation.  Mandelic  acid  yielded  ap-di- 
hydroxy-app-triphenylethane.  No  reaction  was  observed  between 
benzilic  acid  and  magnesium  phenyl  bromide.  Cinnamic  acid  and 
magnesium  phenyl  bromide  yielded  SQ-diphenylpropionic  acid, 
whilst  with  magnesium  methyl  iodide  a  small  quantity  of  an  oil, 
apparently  styryl  methyl  ketone,  was  obtained.  F.  G.  W. 

Isomerism  of  Ethylene  Oxides  with  Migration  [of  Groups]. 
Mechanism  of  Molecular  Transpositions.  M.  Tiffeneau, 
A.  Orekhov,  and  J.  Levy  ( Compt .  rend.,  1924,  179,  977 — 980;  cf. 
A.,  1923,  i,  213,  788,  789). — The  substituted  ethylene  oxides  of  the 
CHAr\ 

type  i  ^>0  can  undergo  isomeric  change  on  being  heated 
CR  JR 

and  yield  by  a  semihydrobenzoin  transposition  the  aldehydes 
CArRR'-CHO.  This  is  regarded  as  confirmatory  of  the  authors’ 
view  that  the  migration  of  the  aromatic  group  does  not  constitute 
the  first  change  in  the  transposition  which  occurs  on  dehydrating 
a-glycols,  but  is  preceded  by  the  elimination  of  water.  The 
migration  follows  the  breaking  of  one  of  the  oxygen  linkings  in 
an  unstable  intermediate  compound.  cc-Anisyl-fi-methylpropylene 
oxide,  b.  p.  150 — 160°/30  mm.,  on  distillation  readily  isomerises  into 
a-anisyl-a-methylpropaldehyde,  b.  p.  260 — 265°  (semicarbazone ,  m.  p. 
184°).  The  same  aldehyde  was  prepared  from  phenyl  anisyl 
dimethylglycol ;  its  isomerides,  anisyl  isopropyl  ketone  and 
p-anisylbutan-y-one,  may  be  readily  differentiated  by  the  melting 
points  of  their  semicarbazones,  212 — 213°  and  159 — 160°,  respec¬ 
tively.  H.  J.  E. 

Preparation  of  Plastic  Material  from  Cellulose  Esters. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning,  and  G.  Balle 
'D.R.-P.  395704;  from  Chem.  Zentr.,  1924,  ii,  2623 — 2624). — 
The  methoxy  derivative  of  oo'-dihydroxymethyl-p-cresol  has  m.  p. 
106°,  the  triacetyl  derivative,  b.  p.  212°/12  mm.,  and  oo ' -diacetoxy- 
methyl-p-tolyl  p-toluenesulphonate,  m.  p.  63°.  These  are  good 
gelatinising  agents  for  cellulose  esters.  R.  B. 

Influence  of  Experimental  Conditions  on  the  Decom¬ 
position  of  Benzoyl  Peroxide.  W.  Dietrich  ( Helv .  Chim. 
Acta,  1925, 8, 149 — 154). — Whether  exploded  alone  or  in  the  presence 
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of  organic  solvents  at  200°  in  a  steel  bomb,  benzoyl  peroxide  is 
decomposed  into  carbon  dioxide  and  diphenyl,  together  with  small 
quantities  of  benzoic  acid  and  p - diphenylbenzene  (cf.  Fichter  and 
Fritsch,  A.,  1923,  i,  438).  Decomposition  follows  exactly  the 
same  course  when  the  peroxide  is  boiled  with  high-boiling  organic 
solvents  such  as  paraffin  (b.  p.  300°),  nitrobenzene,  phenol,  and 
anisole,  the  temperature  being  rapidly  raised  at  the  outset.  The 
solvents  are  recovered  unchanged.  With  lower-boiling  solvents 
such  as  toluene  and  m-xylene,  there  are  indications  of  a  secondary 
reaction,  in  which  the  solvent  is  participating,  although  diphenyl 
is  still  the  main  product.  When  the  decomposition  is  conducted 
more  slowly,  at  water-bath  temperatures,  this  secondary  reaction 
becomes  predominant  and,  in  the  case  of  toluene,  for  example, 
p -p heny ltoluene ,  associated  with  a  little  ortho  isomeride,  is  the 
main  product  (cf.  Lippmann,  A.,  1887,  151 ;  Bdeseken  and  Gelissen, 
this  vol.,  i,  30).  In  boiling  aniline,  the  decomposition  does  not 
follow  the  ordinary  course,  but  the  peroxide  acts  exclusively  as 
an  oxidising  agent,  with  production  of  azobenzene  and  aniline- 
black.  M.  J. 

Syntheses  by  means  of  Organic  Peroxides.  II.  Action 
of  Benzoyl  Peroxide  on  Toluene.  H.  Gelissen  and  P.  H. 
Hermans  {Ber.,  1925,  58,  [B],  476—479 ;  cf.  this  vol.,  i,  379).— 
Benzoyl  peroxide  and  toluene  at  100°  yield  mainly  benzoic  acid, 
carbon  dioxide,  and  a  mixture  of  o-  and  p-methyldiphenyl.  A 
subsidiary  reaction  gives  carbon  dioxide,  benzene,  and  tolyl  benzoate. 
The  yield  of  benzoic  acid  is  considerably  less  than  that  expected 
from  theoretical  considerations.  In  addition,  p-phenylbenzoic 
acid  and  resinous  matter  are  produced.  Under  similar  conditions, 
m-xylene  appears  to  yield  benzoic  acid,  carbon  dioxide,  and  a 
mixture  of  isomeric  dimethyldiphenyls.  H.  W. 

Syntheses  by  means  of  Organic  Peroxides.  III.  Action 
of  Benzoyl  Peroxide  on  Benzene  in  the  Presence  of  Aluminium 
and  Iron  Chlorides.  H.  Gelissen  and  P.  H.  Hermans  {Ber., 
1925,  58,  [jB],  479 — 481 ;  cf.  this  vol.,  i,  379,  and  preceding  abstract). 
— Addition  of  aluminium  chloride  or  ferric  chloride  to  a  solution 
of  benzoyl  peroxide  in  hot  benzene  greatly  decreases  the  production 
of  resinous  matter  which  occurs  extensively  in  the  absence  of  the 
catalyst,  and  appears  to  facilitate  the  formation  of  phenyl  benzoate. 
With  aluminium  chloride,  the  main  reaction  leading  to  the  produc¬ 
tion  of  benzoic  acid  and  diphenyl,  and  further  to  the  formation  of 
diphenylbenzene,  is  still  noticeable,  but  in  the  presence  of  ferric 
chloride  diphenyl  does  not  appear  to  be  formed;  on  the  other 
hand,  the  yield  of  benzoic  acid  is  unexpectedly  high,  possibly 
owing  to  a  direct  “  hydrolysis  ”  of  the  peroxide  by  the  liberated 
hydrogen  chloride.  H.  W. 

Synthesis  of  the  Anhydride  of  Hydroxymercuri-ethoxy- 
chaulmoogric  Acid  and  Ethyl  Acetoxymercuri-ethoxychauL- 
moograte.  A.  L.  Dean,  B.  Wrenshall,  and  G.  Fujimoto  (J. 
Amer.  Chem.  Soc.,  1925,  47,  403 — 407). — Hydroxymercuri- ethoxy- 
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chaulmoogric  anhydride,  (I),  m.  p.  112 — 113°,  was  obtained  by 
adding  chaulmoogric  acid  (1  mol.)  to  mercuric  acetate  (1  mol.) 
dissolved  in  a  mixture  of  glacial  acetic  acid  and  absolute  alcohol, 
at  the  ordinary  temperature.  A  small  quantity  of  an  infusible 

CH  /CH(OEt)-CH — Hg— O  CH  <^CH(OEt)>CH*HgOAc 

2  CH2 - CH-[CH2]12-CO  2  XH2 - CH-[CH2]12-C02Et 

(I-)  (II.) 

mercury  compound  was  precipitated  first,  the  anhydride  separating 
on  keeping  the  filtered  reaction  mixture  at  0°  for  3  months.  Ethyl 
acetoxymerciiri-ethoxychaulmoograte,  (II),  m.  p.  67 — 68°,  was  obtained 
similarly  from  ethyl  chaulmoograte,  the  product  being  isolated  by 
pouring  the  filtered  reaction  mixture,  which  had  been  kept  at 
0°  for  10  days,  into  water.  F.  G.  W. 

Action  of  Iodine  on  Desmotroposantonin  :  Artemisic  Acid. 

P.  Bertolo  ( Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  127 — 130). — The 
action  of  iodine  on  desmotroposantonin  in  glacial  acetic  acid  solu¬ 
tion  yields  an  acid  identical,  except  for  a  lower  melting  point,  in 
every  way  with  artemisic  acid  (cf.  A.,  1923,  i,  1013).  T.  H.  P. 

Lactonic-Enolic  Tautomerism  of  o-Hydroxydiphenylaceto- 
lactone.  A.  Lowenbein  and  W.  Folberth  ( Ber .,  1925,  58,  [B], 
610 — 612). — The  existence  of  lactonic-enolic  tautomerism  of  the 

type  C6H4<CHPh>C0  ^  C6H4<™>C-OH,  assumed  pre¬ 
viously  by  Lowenbein  and  Simonis  (A.,  1924,  i,  147),  is  established 
by  the  bromine  titration  method  in  ethyl-alcoholifc  solution,  the 
validity  of  the  process  for  the  purpose  being  proved  by  the  quanti¬ 
tative  reduction  of  2-hydroxy-5-methyldiphenylbromoacetolactone 
to  2-hydroxy-5-methyldiphenylaeetolactone  by  hydriodic  acid, 
o- Hydro xydiphenylacetolactone  is  in  equilibrium  with  3-54%  of 
the  enolic  form,  whereas  this  value  is  4-92%  and  3*20%  in  the 
cases  of  its  5-  and  6-methyl  derivatives  and  1-58%  and  1*50%  for 
the  4'-methoxy-5-methyl  and  2'-methoxy-5-methyl  compounds. 
Phenylhydroxynaphthylacetolactone  is  enolised  to  the  extent  of 
4-4%.  H.  W. 

o-4-Bromo-m-toluoylbenzoic  Acid.  G.  Heller  and  K. 
Muller-Bardorff  (Ber.,  1925,  58,  [B],  497 — 499). — The  con¬ 
densation  of  the  three  bromotoluenes  with  phthalic  anhydride  in 
the  presence  of  aluminium  chloride  yields  mainly  the  same  acid, 
which  has  been  considered  to  be  o-4-bromo-m-toluoylbenzoic  acid. 
The  position  of  the  methyl  group  has  been  established  by  the 
reduction  of  the  corresponding  anthraquinone  derivative  to  3-methyl- 
anthraquinone  (Heller,  A.,  1912,  i,  358).  The  position  of  the 
bromine  atom  is  now  established  by  oxidation  of  o-4-bromo-ra- 
toluoylbenzoic  acid  by  permanganate  in  alkaline  solution  to 
o-4-bromo-ra-carboxybenzoylbenzoic  acid,  m.  p.  196 — 197°,  con¬ 
version  of  this  acid  by  fuming  sulphuric  acid  at  115°  into  2 -bromo- 
anthraquinone-3-carboxylic  acid,  m.  p.  284°,  and  decarboxylation 
of  the  latter  by  treatment  with  zinc  dust  in  alkaline  solution  and 
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subsequent  sublimation  of  the  product  with  formation  of  2-bromo- 
anthraquinone.  H.  W. 

Border-line  between  Isomerism  and  Polymorphism.  IV. 

P.  Pfeiffer,  E.  Kalckbrenner,  and  H.  Behr  (J.  pr.  Chem., 
1925,  [ii],  109,  191—229;  cf.  A.,  1918,  i,  344).— The  recognised 
differences  between  isomerism  and  polymorphism  are  discussed 
and  attention  is  directed  to  certain  compounds  the  behaviour  of 
which  appears  to  place  them  on  the  border-line  between  these 
phenomena.  A  number  of  these  border  compounds  of  the  stilbene 
series  is  described.  They  occur  in  two  differently  coloured  modific¬ 
ations,  which  in  general  are  easily  interconvertible,  always  give 
identical  solutions,  but  show  differences  in  the  crystalline  state, 
and  according  to  ordinary  definitions  would  be  termed  poly¬ 
morphous.  2-Nitro-4'-methoxystilbene-4-carboxylic  acid  and  its 
pyridine  salt  exist  in  two  differently  coloured  forms  which  show 
reversible  relationships  according  to  the  scheme, 


yellow  acid 


pyridine 


orange  pyridine  salt 


heat 

-< - -  orange  acid 

pyridine 

pyridine 

— - >-  yellow  pyridine  salt 


Similarly,  2-nitro-4-benzamido-4,-methoxystilbene  forms  a  yellow 
acetate  which,  when  heated,  gives  the  benzamido  compound  in 
an  orange-coloured  form,  whilst  the  trichloroacetate  is  orange  and 
gives  a  yellow  modification  of  the  benzamido  compound  on  heating. 
These  phenomena  cannot  be  explained  by  the  usual  structural 
and  stereochemical  ideas.  In  all  previously  described  compounds 
(loc.  cit.)  which  show  colour  dimorphism,  hydroxy  or  methoxy 
groups  are  present.  The  position  of  the  auxochrome  group  is 
important,  the  m-methoxy  group  being  always  ineffective.  Of  the 
various  derivatives  of  2-nitro-4'-aminostilbene-4-carboxylic  acid 
examined,  only  the  methyl  ester  [(i)  orange,  (ii)  Bordeaux-red 
leaves]  and  the  ethyl  ester  [(i)  brassy  yellow  leaves,  (ii)  violet 
needles]  of  the  dimethylated  amine  showed  colour  dimorphism. 

In  the  o-methoxy  series,  neither  2-nitro-2'-methoxystilbene- 
4-carboxylic  acid  (cf.  Pfeiffer  and  Klinkert,  A.,  1917,  i,  140),  the 
nitrile,  nor  the  ethyl  ester  showed  dimorphism,  but  the  alkali  salts 
showed  it  in  a  marked  degree ;  the  sodium  salt  (3H20)  is  greenish- 
yellow,  becomes  anhydrous  at  115°,  deep  orange  at  140 — 200°, 
retains  this  colour  in  dry  air,  but  becomes  yellow  again  in  ordinary 
air  with  absorption  of  about  1  mol.  of  H20.  The  potassium  salt 
(1H20)  shows  identical  colour  changes,  but  absorbs  nearly  2H20 
when  kept. 

The  sodium  and  potassium  salts  of  2-nitro-3'-methoxystilbene- 
4-carboxylic  acid,  each  containing  not  quite  1  mol.  of  H20,  are 
orange-yellow,  and  scarcely  change  in  colour  at  200°.  Colour 
dimorphism  is  much  more  frequent  in  the  p-  than  in  the  o-methoxy 
series.  Five  different  hydrates  of  sodium  2-nitro-^' -methoxy- 
stilbene-k-carboxylate  (A.,  1916,  i,  24)  have  been  prepared,  viz., 
the  nonahydrate,  lustrous,  bronze-brown  scales;  the  heptahydrate, 
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greenish-yellow;  the  pentahydrate,  lemon-yellow;  the  dihydrate, 
orange-yellow ;  and  the  monohydrate,  canary-yellow.  The  an¬ 
hydrous  sodium  salt  below  140°  is  orange,  at  140 — 200°  it  becomes 
brown-orange.  The  potassium  salt  forms  only  the  orange-coloured 
dihydrate.  No  colour  dimorphism  was  shown  by  2-nitro-2'  :  3 '-di- 
methoxystilbene-4-carboxylic  acid,  m.  p.  235°,  nor  by  any  of  the 
following  derivatives  :  the  nitrile  (prepared  by  condensation  of 
o-vanillin  methyl  ether  with  o-nitro-p-toluonitrile),  m.  p.  152° ; 
the  methyl  ester,  m.  p.  112°;  sodium  salt  (2H20) ;  potassium  salt 
(1H20).  The  op-dimethoxy-acids  and  their  derivatives  sometimes 
resemble  in  their  behaviour  the  compounds  of  the  ortho  and 
sometimes  those  of  the  para  series. 

2-Nitro-2 ’  :  4' -dimethoxystilbene-4-carboxylic  acid,  m.  p.  252°, 
orange-coloured  needles,  forms  light  yellow  crystals  containing 
0*5  mol.  of  EtOH  from  alcohol.  Two  forms  are  obtained  from  hot 
acetic  acid,  a  yellow  form  containing  1  mol.  of  acetic  acid,  and  an 
orange-red  form.  The  yellow  form  changes  to  red  without  appreci¬ 
able  alteration  of  its  crystal  form  under  various  conditions.  The 
nitrile,  m.  p.  178°,  orange-coloured  crystals  (only  one  form),  was 
prepared  by  condensing  o-nitro-p-toluonitrile  with  2  :  4-dimethoxy- 
benzaldehyde.  The  pyridine  salt  with  T5  mols.  of  pyridine  occurs 
in  a  golden-yellow  and  an  orange  form.  The  methyl  ester,  m.  p. 
130°,  orange-coloured,  is  best  prepared  by  condensing  methyl 
o-nitro-p-toluate,  m.  p.  45°,  with  2  : 4-dimethoxybenzaldehyde. 
The  ethyl  ester,  m.  p.  ca.  100°,  forms  golden-orange  leaves;  the 
sodium  salt  (1H20),  canary-yellow  leaves,  becomes  anhydrous  at 
115°  without  appreciable  colour  change,  then  orange-red  at  180 — 
200°.  The  colour  change  is  permanent  in  a  closed  vessel,  but  in 
the  air  1  mol.  of  water  is  again  taken  up,  and  the  salt  becomes 
brownish-  to  golden-yellow.  The  potassium  salt  (1H20)  behaves 
almost  identically.  4-Nitro-2'  :  4’ -dimethoxystilbene-2-carboxylic 
acid,  m.  p.  233 — 235°,  forms  brownish- orange  needles;  the  piper- 
idule  (probably),  m.  p.  265°,  was  obtained  as  a  by-product;  the 
nitrile,  m.  p.  161°,  reddish- orange  needles,  is  obtained  on  heating 
p-nitro-o-toluonitrile  with  op -dimethoxybenzaldehyde.  Neither 
the  acid  nor  the  nitrile  showed  colour  dimorphism ;  the  methyl 
ester  has  m.  p.  151°.  2  :  4-Dinitro-2'  :  4' -dimethoxystilbene,  m.  p. 

170°,  is  obtained  as  orange  to  orange-brown  crystals  from  op-di- 
methoxybenzaldehyde  and  op-dinitrotoluene  at  120°.  An  attempt 
to  prepare  the  red  form  of  2  :  4-dinitrostilbene  (cf.  Stoermer,  A., 
1922,  i,  647)  was  unsuccessful.  2-Nitro-d'  :  4' -dimethoxystilbene- 
4-carboxylic  acid,  m.  p.  240°,  was  obtained  in  golden-yellow  needles 
containing  about  0*5  mol.  of  acetic  acid ;  the  anhydrous  acid  was 
obtained  in  an  orange-red  and  a  brown  form,  and  the  monohydrate 
in  a  golden-yellow  and  a  brownish- yellow  form.  As  explanation, 
a  disguised  form  of  colour  dimorphism  is  suggested;  it  is  pointed 
out  that  either  this  occurs  or  no  dimorphism  at  all  whenever  a 
methoxy  group  occupies  the  meta  position  in  the  nitrostilbenes. 
The  nitrile,  m.  p.  177°,  the  methyl  ester,  m.  p.  175°,  ethyl  ester, 
m.  p.  158°,  and  the  potassium  salt  showed  no  appreciable  colour 
change  or  change  in  weight  on  heating.  2-Nitro-4' -aminostilbene- 
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4- carboxylic  acid,  m.  p.  260 — 263°,  reddish-brown  powder,  is  pre¬ 
pared  from  2-nitro-4,-acetamido-4-eyanostilbene  by  the  action  of 
dry  hydrogen  chloride  in  methyl  alcohol  through  the  methyl  ester 
and  the  ammonium  salt,  1-5H20,  dark  brownish- violet  needles 
which  dissolve  in  water  to  a  blood-red  solution.  The  nitrile, 
2-nitro-M -amino-^-cyanostilbene,  m.  p.  202°,  Bordeaux-red  leaves, 
yellow  hydrochloride,  forms  an  acetyl  derivative,  golden-yellow 
needles  containing  lEtOH,  m.  p.  245°,  prepared  by  condensation 
of  o-nitro-p-toluonitrile  with  p-aeetamidobenzaldehyde,  and  a 
benzoyl  derivative,  m.  p.  242°,  prepared  by  condensing  o-nitro- 
p-toluonitrile  with  p -benzamidobenzaldehyde,  m.  p.  145°.  The 
potassium  salt,  2H20,  dark  brownish-violet  crystals,  methyl  ester, 
m.  p.  161°,  dark  red  needles,  ethyl  ester,  m.  p.  134°,  dark  red  felted 
leaves,  acetyl  derivative,  m.  p.  275°,  golden-yellow  powder  with 
0-5  mol.  of  acetic  acid,  and  benzoyl  derivative,  m.  p.  297°,  orange- 
coloured  crystals,  of  2-nitro-4'-aminostilbene-4-carboxylic  acid  are 
described,  and  the  potassium  salt,  T5H20,  and  methyl  ester,  m.  p. 
195°,  of  the  benzamido-acid.  Ethyl  2-nitro-A! -dimethylamino- 
stilbene-^-carboxylate,  lustrous,  brassy-yellow  leaves,  m.  p.  128 — 
129°  from  hot  alcohol,  changing  to  a  brownish- orange  powder  on 
rubbing,  gradually  changes  to  violet  needles,  m.  p.  129 — 130°,  when 
left  with  the  alcoholic  mother- liquor.  Methyl  2-nitro-M -dimethyl- 
amino -4- carboxylate  crystallises  from  hot  methyl  alcohol  in  Bordeaux- 
red  leaves,  m.  p.  ca.  134°,  which  in  contact  with  the  mother-liquor 
gradually  become  orange-coloured,  m.  p.  134*5° ;  both  forms  give 
orange-coloured  solutions.  A.  C. 


Glutaconic  Acids.  XVIII.  Three-carbon  Tautomerism 
in  the  ciycloPropane  Series.  IV.  F.  K.  Goss,  C.  K.  Ingold, 
and  J.  F.  Thorpe  (J.  Chem.  Soc.,  1925,  127,  460 — 469). — The 
paper  is  largely  polemical,  criticising  the  experiments  and  con¬ 
clusions  of  Feist  (A.,  1924,  i,  511)  and  upholding  the  authors’ 
original  statements  that  there  is  only  one  form  of  cyclic  glutaconic 
acid  but  three  series  of  esters  (T.,  1923,  123,  327,  3342 ;  1924,  125, 
1927).  It  is  proved  that  the  “  labile  ”  esters  cannot  have  the 

symmetrical  structure  CHMe< 


C-COoR 

j  i  1  , 

c-co2r’ 


since  they,  as  well  as  the 


parent  acid  and  “  normal  ”  esters,  show  optical  activity;  3-methyl- 
A2-cycZopropene-l  :  2-dicarboxylic  acid  is  resolved  by  means  of 
quinine  and  brucine,  and  by  digesting  the  silver  salts  of  the  d-  and 
1  -acids  with  ethyl  iodide,  the  optically  active  “  normal  ”  esters  are 
prepared,  m.  p.  55 — 56°,  and  may  be  recombined  to  give  the 
racemic  ester,  m.  p.  38 — 39°;  on  distillation,  the  active  “  normal  ” 
esters  yield  active  “  labile  ”  esters.  Partial  hydrolysis  of  dimethyl 
3-methyl-A2-cycZopropene-l  :  2-diearboxylate,  and  partial  esterific¬ 
ation  of  the  acid  give  the  same  product,  methyl  hydrogen  3-methyl- 
A2-cyclo propene  1  :  2 -dicarboxylate,  b.  p.  169°/20  mm.,  m.  p.  65°, 

QJJ.QO  R 

instead  of  yielding  isomeric  acid  esters  of  the  types  CMe^Y  *  2 


OC02H 


and  ;  similarly,  the  ethyl  hydrogen  ester,  b. 


C-C02R 
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174°/20  mm.,  m.  p.  57°,  is  prepared  by  partial  hydrolysis.  One 
methyl  ethyl  ester,  b.  p.  130°/20  mm.  (converted  by  bromine  into 
methyl  ethyl  2  :  3-dibromo-3-methylcyclopropane-l  :  2-dicarboxylate, 
b.  p.  182°/20  mm.),  is  obtained,  whether  prepared  by  converting 
the  methyl  hydrogen  ester  into  its  silver  salt  and  treating  that  with 
ethyl  iodide,  or  whether  prepared  similarly  from  the  ethyl  hydrogen 
ester.  The  cis-structure  of  3-methoxy-3-methylcycZopropane-l  :  2- 
dicarboxylic  acid  is  proved,  since  boiling  acetyl  chloride  yields  the 
anhydride,  m.  p.  94°,  from  which  the  original  acid  is  regenerated 
by  treatment  with  water.  The  methoxyl  group  is  oriented  by 
boiling  the  acid  with  aqueous  hydrogen  chloride,  when  lsevulinic 
acid  is  produced.  F.  M.  H. 

/>-Orsellinic  Acid.  A.  Wagenhofer  ( Monatsh .,  1925,  45, 
223 — 229). — The  investigations  of  Hemmelmayr  (cf.  A.,  1913, 
i,  468)  on  the  influence  of  substituents  on  the  stability  of  the 
carboxyl  group  in  substituted  benzoic  acids  has  been  extended 
to  methyl  as  substituent.  p-Orsellinic  acid  (cf.  Fischer  and 
Hoesch,  A.,  1912,  i,  859),  on  bromination  in  cooled  ethyl  ether  (in 
acetic  acid  the  product  is  a  mixture),  loses  the  carboxyl  group  and 
gives  2  :  4 -dibromo-orcinol,  m.  p.  195 — 197°,  which  on  methylation 
with  methyl  sulphate  yields  the  known  dimethyl  ether,  m.  p.  161°. 

2  :  4-Dibromo-orcinol  is  strongly  acidic,  and  the  following  salts  are 
described  :  ammonium,  C7H502Br2NH4 ;  barium,  (C7H502Br2)2Ba, 
light  yellow  needles ;  barium,  C7H402Br2Ba,  white.  Methyl 

3  :  5-dimethoxy-p-toluate,  m.  p.  87°,  was  prepared  by  the  action 

of  methyl  sulphate  on  p-orsellinic  acid ;  bromination  of  the  cooled 
ethereal  solution  gives  methyl  2  :  Q-dibromo-3  :  5-dimelhoxy-p - toluate, 
m.  p.  82°,  which  on  hydrolysis  with  potassium  hydroxide  loses 
the  carbomethoxy  group  and  gives  2  :  Q-dibromo-orcinol  dimethyl 
ether,  m.  p.  80°.  Attempts  to  nitrate  p-orsellinic  acid  resulted  in 
the  elimination  of  the  carboxyl  group,  but  the  corresponding  di- 
methoxy  methyl  ester  yielded  a  mononitro  compound,  C^H^OgN, 
m.  p.  84°,  brownish-red  leaflets.  A.  C. 

Addition  of  Ethyl  Malonate  to  Anils.  E.  J.  Wayne  and 
J.  B.  Cohen  ( J .  Ghem.  Soc.,  1925,  127,  450 — 460). — The  union 
of  various  anils  with  ethyl  malonate,  according  to  the  equation 
CHR:XX+CH2(C02Et)2=CHR{NHX)-CH(C02Et)2,  is  brought 
about  in  presence  of  piperidine  and  usually  with  the  application 
of  heat  (a) .  The  yields  vary  widely  according  to  the  substituent ; 
when  reaction  does  not  occur,  the  anil  may  be  recovered  as  picrate. 
The  additive  products  are  also  prepared  from  aniline  and  the  appro¬ 
priate  ethyl  arylidenemalonate  (b).  Thus  ethyl  $-anilinobenzyl- 
malonate  may  be  prepared  from  benzylideneaniline  and  ethyl 
malonate,  as  also  from  aniline  and  ethyl  benzylidenemalonate  (or 
from  benzaldehyde,  aniline,  and  ethyl  malonate).  The  following 
compounds  have  been  made  by  both  methods  :  ethyl  [3-m -toluidino- 
benzylmalonate,  m.  p.  91 — 92°;  hydrochloride,  m.  p.  103 — 105° 
(from  benzylidene-ra-toluidine,  m.  p.  30 — 32°) ;  ethyl  (3-p -toluidino- 
benzylmalonate,  m.  p.  80 — 82°;  ethyl  [3-2  -  naphthylami  nobenzyl- 
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malonate,  m.  p.  129 — 130°;  ethyl  [i  -  ani  l  i  no  -  p  -  tolylmalonate,  m.  p. 
88 — 90°  (from  p-tolylideneaniline,  m.  p.  46-5 — 48°) ;  ethyl  (3-m -nitro- 
anilinobenzylmaloiiate,  m.  p.  given  as  99 — 101°  and  105 — 106° ; 
ethyl  ft-o-carboxyanilinobenzylmalonate,  m.  p.  116 — 117*5°;  ethyl 
ft-m-carboxyanilinobenzylmalonate,  m.  p.  137 — 137*5°;  ethyl  (3-p -carb- 
oxyanilinobenzylmalonate,  m.  p.  164 — 164*5°  ;  ethyl  (3-p -bromoanilino- 
benzylmalonate ,  m.  p.  84*5 — 85*5° ;  ethyl  $-p-chloroanilinobenzyl- 
malonate,  m.  p.  81 — 82° ;  ethyl  $-anilinoanisylmalonate,  m.  p.  81 — 
82*5° ;  ethyl  fi-p-anisidinobenzylmalonate,  m.  p.  97 — 99° ;  menthyl 
$-anilinobenzylmalonate,  m.  p.  200 — 201°  (menthyl  benzylidene- 
malonate,  m.  p.  94*5 — 95*5°).  Salicylideneaniline  and  ethyl 
malonate  give  the  anilide  of  coumarincarboxylie  acid,  m.  p.  240 — 
241*5°,  and  the  p -toluidide  of  coumarincarboxylie  acid,  m.  p.  220 — 
222°,  is  obtained  similarly.  Methyl  malonate  behaves  in  the  same 
way  and  the  following  are  described :  methyl  $-anilinobenzyl- 
malonate,  m.  p.  114 — 115°;  methyl  (8  -  m  - toluidinobenzylmalo note, 
m.  p.  107 — 108*5°,  and  methyl  $-p-toluidinobenzylmalonate ,  m.  p. 
120 — 121°.  No  reaction  occurs  between  ethyl  malonate  and  benzo- 
phenone,  benzylidenemethylamine,  benzylidene-2  : 4-xylidine, 
p-tolylidene-p-toluidine,  benzylidene-o-nitroaniline,  benzylidene- 
p-nitroaniline,  ra-nitrobenzylideneaniline,  o-methoxybenzylidene- 
aniline,  p-methoxybenzylidene-p-toluidine  ( picrate ,  m.  p.  178 — 
180°),  p-methoxybenzylidene-(3-naphthylamine  (picrate,  m.  p.  185 — 
186°),  p-dimethylaminobenzylideneanilme,  p-dimethylaminobenzyl- 
idene-8-naphthylamine,  m.  p.  164—165°,  benzylidene-p-aminodi- 
methylaniline,  benzylidene-o-toluidine  [picrate,  m.  p.  203 — 205° 
(decomp.)],  benzylidene-a-naphthylamine,  or  benzylidene-o-anis- 
idine,  nor  between  methyl  malonate  and  benzylidene-o-toluidine. 
The  following  have,  however,  been  prepared  by  method  (b)  :  ethyl 
$-o-toluidinobenzylmalonate,  m.  p.  67 — 68° ;  ethyl  $-cc-naphthyl- 
aminobenzylmalonate,  m.  p.  9T5 — 92°;  ethyl  [i-o-anisidinobenzyl- 
malonate,  m.  p.  68 — 68*5°.  When  method  (b)  is  applied  to  p-amino- 
dimethylaniline  with  ethyl  benzylidenemalonate,  the  anil  and  ethyl 
malonate  react  in  the  cold,  whilst  ethyl  p-dimethylaminobenzyl- 
idenemalonate  and  aniline  behave  similarly  on  heating,  and  this 
reaction  is  to  some  extent  reversible ;  treatment  of  p-dimethyl- 
aminobenzylidene-aniline  and  - ,8 -naphthylamine  with  ethyl  malonate 
gives  a  little  ethyl  p-dimethylaminobenzylidenemalonate,  m.  p.  110 — 
110*5°  (also  from  p-dimethylaminobenzaldehyde  and  ethyl  malon¬ 
ate).  Benzylideneaniline  forms  no  additive  product  with  ethyl 
ethylmalonate  or  ethyl  nitromalonate.  From  these  data  it  is  con¬ 
cluded  that  B/B/'C.’NR'"  gives  no  additive  compound  with  ethyl 
malonate  when  R/"  is  aliphatic,  or  when  R',  R",  and  R'"  are 
all  aromatic,  nor  when  R'  is  NHX;  the  nitro  group  has  an 
inhibiting  action,  but  not  the  carboxyl  group;  only  one  o-sub- 
stituted  compound  undergoes  the  addition;  the  accumulation  of 
substituents  diminishes  the  reactivity  of  anils  towards  ethyl 
malonate. 

p-Dimethylaminobenzylidene-p-aminobenzoic  acid,  m.  p.  261 — 
262°  (decomp.),  and  anisylidene-p-aminobenzoic  acid,  m.  p.  194 — 
195°,  are  described.  F.  M.  H. 
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Radical  Dissociation  of  Arylated  Succinic  Acid  Derivatives. 
I.  Radical  Dissociation  of  2  : 2-Dihydroxytetraphenylsuc- 
cinodilactones  [2  :  2/-Diketo-3  :  3'-diphenyl-3  :  3'-dicoumar- 
anyls].  A.  Lowenbein  [with  W.  Folberth]  ( Ber .,  1925,  58, 
[-B],  601 — 609;  cf.  Lowenbein  and  Simonis,  A.,  1924,  i,  147). — 

2  :  2'- I)iketo-3  :  3'- diphenyl- 5  :  5'- dimethyl  -  3  :  3'- dicoumaranyl, 

0<(l!®gV?!!>CPh-CPh<^^!>0,  m.  p.  200—203°,  is  most 

advantageously  prepared  by  the  action  of  iodine  on  the  sodium 
derivative  of  2-hydroxy-3-phenyl-5-methyleoumarone.  In  cold 
solvents  of  high  boiling  point  it  yields  colourless  solutions,  which 
become  intensely  blue  when  heated;  dissociation  into  radicals  is 
established  by  cryoscopic  and  ebullioscopic  determinations  of 
molecular  weight,  by  the  failure  of  the  solutions  to  obey  Beer’s 
law,  and  by  the  absorption  spectrum  at  different  temperatures. 
Protracted  ebullition  of  the  solution  causes  spontaneous  decom¬ 
position  of  the  radicals  even  in  an  atmosphere  of  carbon  dioxide. 
The  compound  is  decomposed  by  methyl-alcoholic  potassium 
hydroxide  solution  with  production  of  2-hydroxy-5-methyldiphenyl- 
acetic  acid.  The  radical  is  somewhat  insensitive  towards  gaseous 
oxygen,  whereby  it  is  slowly  transformed  into  the  peroxide, 
CgoHgaOg,  m.  p.  175 — 180°  (decomp.).  It  is  readily  converted  by 
phenylhydrazine  or  hydrazobenzene,  which  are  without  action  on 
the  undissociated  compound,  into  2-hydroxy-3-phenyl-5-methyl- 
coumarone.  Quinol  does  not  effect  this  change.  The  unusually 
turgid  acceptance  of  oxygen  and  ready  acceptance  of  hydrogen  are 
explained  by  the  hypothesis  that  the  free  valency  is  distributed 
between  the  carbonyl  oxygen  and  the  methine  carbon  atom  as 

indicated  by  the  formula  C6H4<C^q^>C — 0  ->  ■ 

The  conception  of  the  dilactones  of  this  group  as  coumaranyl 
derivatives  is  strengthened  by  the  observation  that  2  :  2  '-diketo- 

3  :  3' -diphenyl-5-methyl-3  :  3 ' -dicoumaranyl,  m.  p.  163 — 165°,  is 
obtained  from  the  sodium  derivative  of  2-hydroxy-3-phenyl- 
5-methylcoumarone  and  o-hydroxydiphenylbromoacetolactone  or 
from  the  sodium  compound  of  2-hydroxy-3-phenylcoumarone  and 
2-hydroxy-5-methyldiphenylbromoacetolactone. 

The  following  dicoumaranyl  derivatives  exhibit  radical  dissoci¬ 
ation  :  2:2'-  dihydroxy  -3:3'-  diphenyl  -4:4'-  dimethyl  -  3  :  3 '-di  - 
coumaranyl,  m.  p.  (indefinite)  200°  (decomp.) ;  2  :  2' -dihydroxy- 

3:3'-  diphenyl  -  3"  :  5"  :  3'"  :  5"'  -  tetramethyl  -  3  :  3'  -  dicoumaranyl 
(m.  p.  about  200°),  from  mandelonitrile  and  as-m-xylenol  in  the 
presence  of  75%  sulphuric  acid ;  2  :  2' -dihydroxy A"  :  4 -dimethoxy- 
3  :  3'  -diphenyl-5  :  5' -dimethyl-3  :  3' -dicoumaranyl,  m.  p.  about  200° ; 

2  :  2' -dihydroxy  -  2"  :  2'"-  dimethoxy  -  3  :  3'-  diphenyl  -  5  :  5' -dimethyl  - 

3  :  3' -dicoumaranyl,  m.  p.  200°.  H.  W. 

Thermal  Decomposition  of  y-  and  S-Ketonic  Acids  and 
their  Esters.  A.  Windaus  and  A.  Bohne  ( Annalen ,  1925,  442, 

7 — 17). — The  thermal  decomposition  of  y-  and  S-ketonic  acids 
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containing  cyclic  ketonic  groups  is  discussed  in  relation  to  Bredt’s 
rule  (cf.  A.,  1924,  i,  643),  and  the  failure  of  eamphononic  acid  (I) 
to  give  a  lactone  (II)  is  attributed  to  the  operation  of  this  rule 


ch2-co 

(I.)  I  CMe2 

CH2-CMe-C02H 


CH-C - 0 

|  CMe2  |  (II.) 

CH2*CMe— CO 


that  double  bonds  cannot  exist  in  conjunction  with  the  “  bridge¬ 
heads  ’  ’  in  bridged  cyclohexane  structures.  The  stability  of  the 
S-ketonic  acid,  C26H4403  (A.,  1917,  i,  265),  and  the  acid,  C24H40O3, 
obtained  in  the  decomposition  of  cholesterol,  are  similarly  ex¬ 
plained,  whilst,  on  the  other  hand,  the  conversion  of  pulegone- 
acetic  acid  into  an  unsaturated  lactone  (Vorlander,  A.,  1906,  i,  362), 
and  of  prosolanellic  acid  (Wieland  and  Schulenberg,  A.,  1922,  i,  346) 
and  biloidanic  acid  (Wieland  and  Schlichtung,  A.,  1923,  i,  41)  into 
the  corresponding  pyro-acids,  involves  no  contradiction  of  the  rule. 
The  authors  postulate  the  following  conditions  for  the  formation 
by  thermal  decomposition  of  an  unsaturated  lactone  from  a  ketonic 
acid  containing  the  ketonic  group  in  a  cyclohexane  ring  :  (i)  the 
ketonic  group  must  be  in  the  y-  or  8-position  to  the  carboxyl  group ; 
(2)  a  hydrogen  atom  must  be  attached  to  the  carbon  atom  adjacent 
to  the  ketonic  group ;  (3)  the  carboxylic  side-chain  must  be 

attached  to  the  ring  carbon  atom  adjacent  to  the  ketonic  group. 
If,  however,  the  carbon  atom  carrying  the  carboxyl  group  in  the 
side-chain  is  a  member  of  a  second  ring,  the  mobility  of  this  side- 
chain  may  be  lessened  and  the  formation  of  the  lactone  made  more 
difficult.  With  ketonic  di-  and  tri-carboxylic  acids,  the  possibility 
of  anhydride  formation  between  the  carboxylic  groups  introduces 
further  complications.  From  a  study  of  hyodeoxybilianic  acid, 
C24H360  7,  m.  p.  242°,  an  oxidation  product  of  hyodeoxycholic 
acid,  it  is  shown  that  the  conditions  can  be  varied  so  as  to  favour 
unsaturated  lactone  formation  as  against  anhydride  formation  or 
vice,  versa.  Thus  at  275°  in  hydrogen,  hyodeoxybilianic  acid  (III) 
loses  only  1  mol.  of  water,  yielding  the  unsaturated  lactone  (IV) 


CH, 


CH, 


CH, 


^'H‘2  CH..AC  H19 
CH  CH.../C0 


;o2h 


ch2  ch...\c10h19 


ch2  oh...\c10h19 
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c 


-ch2  ^ 
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CO 


C - CH, 


CH,-CH  CH, 


CH2  CO 

(III.) 


CO 

(V.) 


(i dimethyl  ester,  C26H3806,  m.  p.  123°),  whilst  at  300°  by  loss  of 
1  mol.  of  water  and  1  mol.  of  carbon  dioxide  the  cyclic  ketone  (V), 
m.  p.  182 — 183°  ( methyl  ester,  m.  p.  105°),  is  produced.  The  esters 
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behave  similarly;  thus  trimethyl  hyodeoxybilianate,  C27H4207,  m.  p. 
129 — 130°,  on  distillation  in  a  high  vacuum  loses  1  mol.  of  methyl 
alcohol  and  yields  an  unsaturated  lactone,  m.  p.  109°,  isomeric  with 
the  product  obtained  by  methylation  of  the  lactone  (IV).  This 
decomposition,  however,  only  takes  place  in  presence  of  potash 
glass;  in  Jena  glass,  the  ester  distils  unchanged,  but  the  addition 
of  a  little  glass  powder  or  of  sodium  ethoxide  causes  decomposition 
to  take  place.  On  the  other  hand,  under  the  same  conditions 
trimethyl  deoxybilianate,  m.  p.  110°,  trimethyl  isodeoxybilianate,  m.  p. 
136 — 137°,  trimethyl  chenodeoxybilianate,  m.  p.  92°,  and  trimethyl 
bilianate  distil  unchanged,  and  the  authors  conclude  that  the 
decomposition  of  such  esters  is  governed  by  the  three  conditions 
indicated  above.  These  relations  are  in  agreement  with  the  different 
structures  assigned  to  hyodeoxybilianic  acid  and  the  isomeric  acids. 
The  method  of  thermal  decomposition  should  be  of  great  value  in 
ascertaining  the  structure  of  the  unknown  deoxybilianic  acids. 

R.  B. 

Condensation  of  Resorcinol  and  other  Aromatic  Hydroxy 
Compounds  with  some  Acids,  Esters,  Lactones,  and  Lactams. 

R.  N.  Sen  and  S.  S.  G.  Sircar  ( J .  Indian  Chem.  Soc.,  1925,  1,  151 — 
172). — The  reactivity  of  the  carbonyl  group  in  various  acids  of  the 
aliphatic,  aromatic,  and  heterocyclic  series,  esters,  lactones,  and 
lactams  in  respect  of  condensation  with  resorcinol  and  other  similar 
aromatic  hydroxy  compounds,  with  the  formation  of  benzeins, 
fluoresceins,  and  rhodamine-like  compounds  is  investigated. 
Generally,  esters  react  with  greater  ease  than  the  parent  acid,  and 
under  suitable  conditions  both  carbonyl  groups  of  the  anhydrides 
of  dibasic  acids  can  be  made  to  react,  either  simultaneously  or 
successively.  One  mol.  of  the  acid,  ester,  lactone,  or  lactam  is 
heated  with  2  mols.  of  the  hydroxy  compound  with  powdered, 
anhydrous  zinc  chloride  at  180 — 200°  for  3—4  hours,  generally  in  a 
current  of  dry  hydrogen  chloride.  Salicylic  acid  and  methyl 
salicylate  with  resorcinol  yield  resorcinolsalicylein,  not  melting  at 
260° ;  with  pyrogallol,  pyrogallolsalicylein,  not  melting  at  250°. 
Gallic  acid  and  resorcinol  yield  the  gallein,  dark  red  powder,  not 
melting  at  250°,  dibromo  derivative,  not  melting  at  250°.  Anthranilic 
acid  and  resorcinol  yield  resorcinol -o-aminobenzein,  softening  at 
175 — 177°,  dibromo  derivative,  decomp.  195°,  monopotassium  salt; 
anthranilic  acid  and  m-diethylaminophenol  yield  anthranilorhod- 
amine,  a  pink  powder,  softening  from  230°.  With  stearic  acid, 
resorcinol  yields  the  stearein,  softening  at  152°,  and  with  pyromucic 
acid  the  pyromucein,  not  melting  at  250°.  Coumarin  condenses 
with  a-  and  [3-naphthols  to  yield  the  corresponding  coumareins, 
dark  brown  powder,  softening  at  117°,  and  yellowish-brown  powder, 
softening  at  115°,  respectively;  with  pyrogallol  yielding  pyro- 
gallolcoumarein,  not  melting  at  250°,  and  with  diethylaminophenol 
to  produce  a  rhodamine,  softening  at  156°.  Phenolphthalein  heated 
with  resorcinol  and  zinc  chloride  in  a  current  of  dry  hydrogen 
chloride  at  180 — 200°  yields  only  fluorescein,  but  when  heated  with 
an  excess  of  resorcinol  and  a  larger  quantity  of  zinc  chloride  in  a 
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current  of  dry  hydrogen  chloride  at  220°  for  5  hrs.  it  yields  phenol- 
resorcinolphthalein,  orange  powder,  not  melting  at  250°, 

(HO‘C6H4)2C<c^>C  <^(OH)>° 

in  which  both  of  the  carbonyl  groups  of  the  anhydride  are  acted 
on,  the  first  with  phenol  and  the  second  with  resorcinol ;  it  gives  a 
tetrabromo  derivative,  orange  powder,  not  melting  at  250°,  dibenzoyl 
derivative,  m.  p.  156 — 158°,  and  a  dipotassium  derivative  which 
is  doubly  quinonoid  in  structure ;  p-cresolphthalein  anhydride 
(cf.  Drewson,  A.,  1882,  1098)  reacts  with  resorcinol  to  yield  the 
resorcinol-p-cresolphtkalein,  red  powder,  softening  at  220°,  whilst 
fluorescein  similarly  yields  resorcinol  fluorescein,  decomp.  230°. 
Whilst  phenol  and  isatin  when  heated  with  concentrated  sulphuric 
acid  at  120 — 130°  for  6 — 7  hrs.  yield  the  “  phenolisatin  ”  of  Baeyer 
(A.,  1886,  154),  the  (3-carbonyl  group  reacting,  an  isomeric  phenol- 
isatein,  greyish  powder,  softening  at  285°,  is  produced  by  the  con¬ 
densing  action  of  zinc  chloride  at  180 — 190°,  the  a-carbonyl  group 
being  attacked.  Isatin  condenses  with  resorcinol  to  yield  resorcinol- 
isatein,  orange  powder,  not  melting  at  265°,  tetrabromo  derivative, 
decomp.  230° ;  with  m-dimethylaminophenol  to  yield  the  isatin- 
rhodamine,  softening  at  242° ;  with  pyrogallol  to  yield  pyrogallol- 
isatein,  not  melting  at  250°,  and  with  p-cresol  giving  p -cresol- 
isatein  anhydride,  grey  powder,  not  melting  at  250°.  All  the  com¬ 
pounds  described,  with  the  exception  of  those  of  which  pyrogallol 
is  the  phenolic  constituent,  exhibit  marked  fluorescence  and  are 
dyes.  J.  W.  B. 

Dinaphthanthracene  Series.  VIII.  Substituted  Deriv¬ 
atives  of  Pyromellitic  Acid.  E.  Philippi  and  R.  Seka  [with 
W.  Bauer]  ( Monatsh .,  1925,  45,  266 — 271). — 4  :  6-Diethyl-m-xylene 
on  heating  wth  bromine  at  1 10°  gives  a  small  yield  of  2  :  5 -dibromo- 
4  :  Q-diethyl-m-xylene,  b.  p.  150 — 170°/11  mm.,  which  on  heating  with 
nitric  acid  at  220°  yields  dibromopyromellitic  acid.  With  thionyl 
bromide,  2-bromo-4  :  6-diethyl-m-xylene,  b.  p.  141°/9  mm.,  is  formed. 
Steric  forces  evidently  play  a  part  and  hinder  the  introduction  of 
a  second  bromine  atom,  as  with  2  :  5-diethyl-_p-xylene  a  dibromo 
compound  is  formed  even  in  ice.  The  same  monobromo  compound 
is  obtained  by  the  action  of  bromine  in  acetic  acid  on  4  :  6-diethyl- 
m-xylene.  Heating  the  monobromo  compound  at  170 — 190°  with 
nitric  acid  (d  1*3)  converts  it  into  bromopyromellitic  acid,  C10H5O8Br, 
m.  p.  240 — 265°  (decomp.).  The  corresponding  anhydride,  m.  p. 
286°  (uncorr.),  is  obtained  by  subliming  the  acid  in  a  vacuum  at 
260 — 280°,  or  by  allowing  a  solution  of  it  in  acetic  anhydride  to 
evaporate  over  potassium  hydroxide  in  a  vacuum.  Condensation 
of  bromopyromellitic  anhydride  with  benzene  by  the  Friedel  and 
Crafts  reaction  gives  a  bromodibenzoylbenzenedicarboxylic  acid, 
C22Hi306Br,2H20,  m.  p.  140°  (not  sharp),  which  on  long  drying  at  40° 
in  a  vacuum  lost  1  mol.  of  water ;  with  ^-xylene  a  similar  compound, 
C26H2i06Br,2H20,  m.  p.  130 — 168°,  was  obtained.  In  neither 
case  was  it  found  possible  to  bring  about  closure  of  the  ring  with 
formation  of  a  dinaphthanthracene  derivative,  although  this  takes 
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place  readily  with  the  corresponding  non-brominated  p-xylene 
derivative.  A.  C. 

Dinaphthanthracene  Series.  VII.  Condensation  of  Pyro- 
mellitic  Anhydride  with  Decalin  and  Tetralin  ;  Sulphonation 
of  Dinaphthanthradiquinone.  E.  Philippi  and  It.  Seka  [with 
K.  Funke]  ( Monatsh .,  1925,  45,  261—266;  cf.  A.,  1923,  i,  576,  577). 
— Decalin  does  not  appear  to  form  any  condensation  product  with 
aluminium  chloride,  but  when  heated  with  pyromellitic  anhydride 
in  the  presence  of  aluminium  chloride  gives  a  solid  product,  a  small 
part  of  which  is  insoluble  in  ether  or  xylene.  This  insoluble  com - 
pound,  m.  p.  286°,  appears  to  be  formed  from  1  mol.  of  the  anhydride 
and  2  mols.  of  partly  dehydrogenated  decalin.  The  portion  (major) 
of  the  reaction  product  solxible  in  ether  consists  of  b-$-deca,hydro- 
naphthoylbenzene-l  :  2  :  4- tricarboxylic  acid,  m.  p.  224°,  together 

with  the  corresponding  lactone,  CioH16:C<)-CO*C6H2(C02H)2}  m  p_ 

248°.  On  long  drying  in  a  vacuum  at  110°,  the  lactone  anhydride, 
Co0Hi8O5,  m.  p.  260°  (not  sharp),  is  obtained.  The  pyromellitic 
acid  is  assumed  to  have  reacted  with  the  (3-position  of  the  decalin, 
by  analogy  with  Schroeter’s  observations  (cf.  A.,  1921,  i,  861).  No 
conditions  could  be  found  under  which  closure  of  the  ring  takes 
place.  The  Friedel  and  Crafts  reaction  applied  to  tetralin  and 
pyromellitic  anhydride  results  in  one  of  the  possible  isomeric 
ditetrahydronaphthoylbenzenedicarboxylic  acids, 
(Ci0Hn-CO)2C6H2(CO2H)2, 

m.  p.  240 — 242°,  assuming  reaction  at  the  (3-position  of  the  benzenoid 
ring  of  the  tetralin,  the  sharpness  of  the  m.  p.  indicating  a  single 
isomeride.  Closure  of  the  ring  did  not  take  place  on  heating  with 
fuming  sulphuric  acid  or  acetyl  chloride  (at  140 — 160°).  The  pre¬ 
paration  of  dinaphthanthradiquinonedisulphonic  acid,  greyish -green 
substance,  unaltered  up  to  325°,  is  described.  Its  potassium, 
sodium,  and  calcium  salts  are  very  soluble,  the  barium  and  lead  salts 
insoluble.  A.  C. 

Electrochemical  Oxidation  of  Toluene  to  Benzaldehyde. 

(A.  Mann  and  P.  M.  Paulson  {Trans.  Amer.  Electrochem.  Soc.,  1925, 
47,  31 — 42). — Yields  of  benzaldehyde  amounting  to  18  to  20%  of 
the  theoretical  were  obtained  by  Law  and  Perkin  [Trans.  Faraday 
Soc.,  1905,  1,  251),  by  the  electrochemical  oxidation  of  toluene, 
using  sulphuric  acid  as  electrolyte  with  platinum  electrodes  and 
acetone  as  solvent.  Sulphuric  acid  is  now  found  unsuitable  as 
electrolyte  owing  to  the  formation  of  large  amounts  of  tarry  con¬ 
densation  products,  and  acetone  is  unsuitable  as  solvent  owing  to 
its  action  as  an  anodic  depolariser  and  the  difficulty  of  finally 
separating  it.  The  conditions  for  a  maximum  yield  of  benzaldehyde 
are  400  c.c.  of  20%  nitric  acid,  50  c.c.  of  glacial  acetic  acid,  50  c.c.  of 
toluene,  4-5 — 4-7  volts  and  anode  current  density  1-8 — 2  amps,  per 
sq.  dm.  The  solution,  well  agitated,  is  electrolysed  for  the  theoretical 
number  of  ampere-hours  at  8 — 10°,  and  a  yield  of  18 — 19%  of  the 
theoretical  is  obtained.  C.  S. 
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Addition  of  Chloroform  to  Aldehydes.  J.  W.  Howard  ( J . 

Amer.  Chem.  Soc.,  1925,  47,  455 — 456). — Phenyltrichloromethyl- 
carbinol,  b.  p.  155 — 156°/150  mm.,  1-464,  riF  1-5672,  is  obtained 
when  powdered  potassium  hydroxide  (4  g.)  is  added,  over  a  period 
of  30  mins.,  with  stirring,  to  a  mixture  of  benzaldehyde  (33  g.)  and 
chloroform  (60  g.),  stirring  being  continued  for  another  90  mins, 
(cf.  A.,  1923,  i,  309). 

Furyltrichloromethylcarbinol,  b.  p.  115 — 118°/120  mm.,  dft  1-452, 
ri*  1-5346,  obtained  similarly  from  furfuraldehyde,  darkens  rapidly, 
even  when  protected  from  light.  Similar  compounds  could  not  be 
isolated  from  aliphatic  aldehydes  (formic  to  valeric),  nor  from 
salicylaldehyde.  F.  G.  W. 

Valency.  II.  Decomposition  of  Organic  Substances.  A. 

Schonberg  (Ber.,  1925,  58,  [R],  580 — 586 ;  cf.  A.,  1924,  i,  520).— An 
attempt  is  made  to  express  mathematically  the  relative  tenacity 
with  which  two  radicals  are  united  to  a  given  central  atom,  although 
it  is  pointed  out  that  such  expressions  are  valid  only  with  respect  to 
a  definite  reaction  and  under  definite  conditions.  Reactions  are 
considered  which  can  be  divided  into  “  two-phase  changes,”  in 
which  one  molecule  gives  rise,  through  an  intermediate  “  central 
compound,”  to  at  least  three  fission  products  which  differ  amongst 
themselves ;  each  central  compound  contains  two  different  radicals 
united  to  the  central  atom.  Polyphase  changes  are  divided  into 
those  of  the  first  order,  in  which  all  the  migrating  radicals  of  the 
central  compound  differ  from  one  another,  and  those  of  the  second 
order,  in  which  at  least  two  of  the  radicals  attached  to  the  central 
atom  are  identical.  In  the  two  types  of  change  first  described,  the 
R 

relative  tenacity,  tl  p\  of  two  radicals,  R±  and  R2,  is  given  by  the 

expression  M2/Mv  where  M2  and  M1  are  the  molecular  quantities 
of  the  radicals  R2  and  R1  which  have  migrated  within  a  given  time. 
With  polyphase  changes  of  the  second  order,  the  expression  is 
modified  to  M2nxjM1n2,  in  which  n1  and  n2  is  the  number  of  the 
radicals,  R1  and  R2,  attached  to  the  central  atom. 

[With  R.  Abelsdoref,  B.  Antonoff,  and  H.  Kirchrath.] — The 
behaviour  of  phenyl  [3-naphthyl  ketone  and  phenyl  a-thienyl  ketone 
towards  sodamide  and  of  diphenylbenzoylcarbinyl  methyl  ether 
towards  alcoholic  potassium  hydroxide  solution  has  been  examined. 
p-Methylthiobenzamide,  m.  p.  189°,  is  described  incidentally. 

The  data  thus  far  obtained  show  that  p-anisyl,  p-dimethyl- 
aminophenyl,  and  [i -naphthyl  are  more  firmly  united  than  phenyl, 
whereas  p-chlorophenyl,  ra-chlorophenyl,  p-bromophenyl,  m-bromo- 
phenyl,  a-thienyl,  triphenylmethyl,  diphenylmethoxymethyl,  and 
the  group  CPh2(ONa)  are  less  firmly  attached.  H.  W. 

Benzylbenzoin  [Benzoylphenylbenzylcarbinolj.  J.  Pascual 
Vila  and  J.  Cerezo  {Anal.  Fis.  Quvm.,  1925,  23,  76 — 78). — It  is 
now  considered  that  the  original  formula  assigned  to  benzylbenzoin 
(Garcia  Banus  and  Pascual  Vila,  A.,  1922,  i,  734)  is  correct  and  that 
it  is  not  the  benzyl  ether  of  benzoin  as  suggested  in  a  more  recent 
communication  (A.,  1924,  i,  1208).  The  preparation  of  benzyl- 
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benzoin  by  the  action  of  benzyl  chloride  on  the  product  of  the 
reaction  of  benzoin  with  potassium  amalgam  is  described. 

G.  W.  R. 

Preparation  of  Aryl  4-Hydroxynaphthyl  Ketones.  Society 
of  Chemical  Industry  in  Basle  (Brit.  Pat.  212569). — Benzo- 
trichloride  or  other  arylchloroform  can  be  condensed  with  a-naphthol 
to  give  an  aryl  4-hydroxynaphthyl  ketone,  without  formation  of 
a  triarylmethane  dye,  by  carrying  out  the  reaction,  using  1  mol. 
of  each  of  the  reactants,  in  cold,  concentrated  sulphuric  acid,  or 
in  a  solvent  such  as  nitrobenzene,  in  presence  of  a  condensing 
agent  such  as  zinc  oxide  or  a  phosphorus  compound.  E.  H.  R. 

Condensation  of  Aldehydes  with  Butylacetoacetic  Ester 
[Ethyl  a-Acetylhexoate].  H.  Ryan  and  M.  J.  Shannon  ( Proc . 
Roy.  Irish  Acad.,  1924,  36,  [2?],  322 — 328;  cf.  Ryan  and  Dunlea, 
A.,  1915,  i,  416;  Ryan  and  Devine,  A.,  1916,  i,  654). — The  action 
of  w-butyl  iodide  on  ethyl  sodioacetoacetate  gave  a  50%  yield  of 
ethyl  a-acetylhexoate,  C0Me*CH(C4H9)*C02Et,  b.  p.  225 — 226°. 
This  ester  was  treated  in  alkaline  solution  with  various  alde¬ 
hydes,  the  products  in  each  case  being  a  ketone  from  the  ethereal 
extract  and  an  acid  from  the  acidified  mother  liquor.  The  con¬ 
densation  with  piperonal  yielded  piper  onylidenem  ethyl  amyl  ketone , 
CH202-C6H3-CH:CH-C0-CH2-C4H9,  m.  p.  75°  {oxime,  m.  p.  126— 
127° ;  phenylhydrazone,  m.  p.  128 — 129°),  and  a -  piper  onylidene- 
acetohexoic  acid,  m.  p.  184—185°.  Similarly,  the  action  with 
anisaldehyde  yielded  p -methoxy styryl  amyl  ketone,  m.  p.  60 — 61°, 
and  anisylideneacelohexoic  acid,  m.  p.  171°.  With  benzaldehyde, 
the  ester  yielded  styryl  amyl  ketone,  m.  p.  48°  {oxime,  m.  p.  108 — • 
109°),  and  benzylideneacetohexoic  acid,  m.  p.  158 — 159°.  Both 
piperonal  and  benzaldehyde  condensed  with  methyl  amyl  ketone 
in  presence  of  alcoholic  hydrochloric  acid,  formed  colourless, 
crystalline  compounds,  melting,  respectively,  at  237 — 239°,  and 
176 — 177°,  derived  from  3  mols.  of  the  aldehyde  to  1  mol.  of  the 
ketone  in  each  case.  B.  W.  A. 

Condensation  of  Aldehydes  with  Methyl  Ethyl  Ketone. 

H.  Ryan  and  P.  J.  Cahill  {Proc.  Roy.  Irish  Acad.,  1924,  36,  \B~\, 
334 — 339;  cf.  Ryan  and  Devine,  A.,  1916,  i,  654).- — In  presence 
of  alkali,  methyl  ethyl  ketone  condenses  with  piperonal  to  form 
piperonylidenemethyl  ethyl  ketone,  m.  p.  101 — 102°,  and  with  anisalde¬ 
hyde  to  form  p -methoxy styryl  ethyl  ketone,  m.  p.  53°  {dibromide, 
m.  p.  85°).  Further  condensation  of  anisaldehyde  with  p-methoxy- 
styryl  ethyl  ketone  yields  2  :  Q-di-p-methoxyphenyl-3-methyltetra- 
hydro-4-pyrone,  m.  p.  93 — 95°.  In  the  presence  of  alcoholic  hydro¬ 
chloric  acid,  anisaldehyde  reacts  with  methyl  ethyl  ketone,  with 
p- methoxy  styryl  ethyl  ketone,  and  with  di-p-methoxyphenyl- 
methyltetrahydropyrone  to  form  in  each  case  the  same  substance, 
C28H2604,  m.  p.  158°.  An  analogous  substance,  C28H2206,  m.  p. 
195°,  is  formed  by  the  action  of  piperonal  on  p- methoxy  styryl 
ethyl  ketone.  B.  W.  A. 
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Phenyl  Benzyl  Diketone  and  some  Derivatives.  T.  Malkin 

and  R.  Robinson  ( J .  them.  Soc.,  1925, 127,  369 — 377). — u>-Methoxy- 
acetophenone  shows  greater  reactivity  than  phenyl  propyl  ketone 
when  the  two  compete  for  salicylaldehyde.  This  fact,  and  others, 
are  accounted  for  by  considering  the  interaction  of  the  electronic 
changes  due  to  conjugation  and  the  general  polar  effect.  Four 
arylidene-w-methoxyacetophenones  and  the  diketones  formed  by 
their  hydrolysis  are  investigated. 

Methoxyacetonitrile  is  prepared  in  70%  yield  by  the  action 
of  formaldehyde  on  aqueous  sodium  cyanide,  followed  by  treat¬ 
ment  with  methyl  sulphate  (cf.  Polstorff  and  Meyer,  A.,  1912, 
i,  605).  With  benzaldehyde  in  presence  of  sodium  hydroxide  in 
aqueous- alcoholic  solution,  w-methoxyacetophenone  yields  'phenyl 
$ -methoxy  sty  ryl  ketone,  b.  p.  202 — 204°/13  mm.,  m.  p.  35°,  which 
by  addition  of  bromine  to  the  ethereal  solution  forms  phenyl 

a. $-dibromo-0L-metho.»y-$-phenylethyl  ketone,  m.  p.  103°,  which  is 
unexpectedly  stable,  but  converted  by  sodium  hydroxide  into  a 
substance,  m.  p.  59°.  By  boiling  a  solution  of  phenyl  p-methoxy- 
styryl  ketone  in  acetic  and  sulphuric  acids,  it  is  hydrolysed  to 
phenyl  benzyl  diketone,  m.  p.  65°  (cf.  Dufraisse  and  Moureu,  A., 
1924,  i,  405),  which  with  o-phenylenediamine  in  alcoholic  solution 
gives  2-phenyl-3-benzylquinon  aline,  m.  p.  97°.  Similarly,  w-methoxy- 
acetophenone  and  anisaldehyde  yield  phenyl  p  :  p -dim  ethoxy  sty  ryl 
ketone,  b.  p.  238 — 242°/14  mm.,  m.  p.  75°,  the  acetic  acid  solution 
of  which  is  hydrolysed  by  hydrogen  bromide  to  phenyl  p-w ethoxy - 
benzyl  diketo  <e,  m.  p.  68°  (which  may  be  reconverted  by  the  action  of 
methyl  sulphate  on  the  alkaline  solution) ;  2-phenyl-3-p-m ethoxy - 
benzylquino  aline  has  m.  p.  119°.  o>  :  p-Dimethoxyacetophenone 
and  benzaldehyde  give  p -methory  phenyl  fi-methozystyryl  ketone, 

b.  p.  240 — 250°/33  mm.,  m.  p.  74°,  which  yields  p -methoxy phenyl 
benzyl  diketone,  m.  p.  82°;  2-p-methoryphenyl-3-benzylquinoxaline, 
m.  p.  141°.  oj  :  p  - 1)  imethoxy  acetophenone  and  anisaldehyde  give 
p -methory phenyl  p  :  p-dimethozystyryl  ketone,  m.  p.  72-5°,  which 
is  hydrolysed  to  p -methoxyphenyl  p-m ethoxybenzyl  diketone,  m.  p. 
92°;  2-p-n>  ethoxy  phenyl-3-p-methoxybenzylquinoxaline,  m.  p.  123°. 
In  the  derivatives  of  benzylidene  acetophenone,  a  methoxy  group 
in  the  p- position  in  the  benzylidene  nucleus  is  auxochromic,  but 
in  the  acetophenone  nucleus  weakly  bathochromic  in  character. 
On  heating  the  sulphuric  acid  solutions,  a  change  in  colour 
occurs. 

Phenyl  benzyl  diketone  is  reduced  in  alcoholic  solution  by 
hydrogen  in  presence  of  palladous  chloride  and  gum  arabic  to 
ac-hydrory-fi-wethoxy-ccy-diphenylpwopane,  b.  p.  197°/15  mm.  By 
boiling  the  diketone  in  aqueous  sodium  hydroxide,  it  is  converted, 
probably  owing  to  migration  of  the  benzyl  group,  into  a -benzyl- 
mandelic  acid,  m.  p.  164°  (nearly  quantitative  yield) ;  this  may 
be  oxidised  to  benzil,  whilst  bromine  in  presence  of  sodium  carbonate 
gives  a  bromo  compound  (desyl  bromide  ?),  m.  p.  54°,  and  distillation 
gives  a-phenylcinnamic  acid  and  stilbene  (cf.  Bogdanowska,  A., 
1892,  851).  Similarly,  from  the  other  diketones  are  obtained 
a-p-methoxybenzylmandelic  acid,  m.  p.  193°,  p-methoxy-a-benzyl- 

x  2 


i.  560 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


mandelic  acid,  m.  p.  181°,  and  p  :  p ' - di methoxy- ct-benzylm andeli c 
acid,  m.  p.  170°.  F.  M.  H. 


Triphenylmethane  Compounds  with  Linked  Benzene 
Nuclei.  I.  Trimethylenetriphenylmethane  Triketone.  R. 

Weiss  and  J.  Korezyn  ( Monatsh .,  1925,  45,  207 — 214).— Mag¬ 
nesium  o-tolyl  bromide  in  ether,  on  treatment  with  a  hot  suspension 
of  phthalic  anhydride  in  benzene,  gives  di-o-tolylphthalide, 

p.  128 — 131°,  together  with  a  small  amount 

of  o-toluoylbenzoic  acid,  C02H‘C6H4*C0*C6H4Me,  m.  p.  127 — 130° 
(not  sharp) ;  methyl  o-toluoylbenzoate  has  m.  p.  37—39°,  b.  p. 
210 — 214°/12  mm.  Reduction  of  the  ditolylphthalide  in  alcohol 
with  sodium  amalgam  gives  phenyldi-o-tolylmethane-o-carboxylic 
acid,  C02H*C6H4*CH(C6H4Me)2,  m.  p.  241-5 — 243°,  in  70%  yield 
(reduction  with  zinc  in  alcoholic  sodium  ethoxide  solution  gives  a 
much  poorer  yield).  Oxidation  of  the  carboxylic  acid  by  means 
of  alkaline  potassium  permanganate  gives  triphenylmethanetri- 
carboxylic  acid,  CH(C6H4*C02H)3,H20,  m.  p.  303°  (darkens),  which 
on  treatment  with  diazomethane  yields  a  trimethyl  ester,  C25H2206, 
m.  p.  170°.  Concentrated  sulphuric  acid  removes  3  mols.  of 
water  from  the  tricarboxylic  acid  with  threefold 
ring  closure,  giving  trimethylenetriphenylmethane 
triketone  (I),  dark  blue  needles  which  do  not  melt 
at  450°,  but  sublime  between  340°  and  380°/ 
12  mm.,  with  slight  decomposition.  The  action 
of  thionyl  chloride  followed  by  heating  with 
aluminium  chloride  also  converts  the  tricarboxylic 
acid  into  the  triketone.  Substitution  of  ethyl 
phthalate  for  phthalic  anhydride  in  the  reaction 
magnesium  o-tolyl  bromide  produces  2-o-tol'uoylphenyldi-o- 


tolylcarbinol,  Me,C6H4,CO,C6H4,C(OH)(C6H4Me)2 


A.  C. 


4-Acetamido-o-benzoquinone  and  some  of  its  Derivatives. 

F.  Kehrmann  and  E.  Hoehn  ( Helv .  Chim.  Acta,  1925,  8,  218 — 
223). — 4-Aminopyrocatechol,  obtained  by  the  action  of  hydro- 
bromic  acid  on  4-aminoguaiacol  (cf.  A.,  1898,  i,  71,  72),  yields 
a  triacetyl  derivative,  m.  p.  147°,  hydrolysed  by  sodium  hydroxide 
to  4-acetamidopyrocatechol,  which  is  oxidised  by  sodium  dichromate 
and  sulphuric  acid  to  4-acetamido-o-benzoqumone,  reddish-brown 
needles,  decomposing  at  170 — 180°  without  melting.  The  compound 
is  rapidly  decomposed  by  boiling  water.  It  yields  a  reddish-brown 
monoxime,  which  is  deposited  from  hot  benzene  in  dark  green, 
almost  black,  spear-shaped  crystals.  The  reddish-brown  modi¬ 
fication  is  more  readily  soluble  in  cold  sodium  hydroxide  than  the 
green  form.  Dilute  acids  precipitate  the  reddish-brown  modi¬ 
fication  from  alkaline  solutions.  The  green  crystals  pass  into  the 
reddish-brown  form  at  115 — 120°.  The  oximino  group  is  shown 
to  be  in  the  para  position  to  the  acetamido  group  by  reduction 
with  stannous  chloride  and  hydrochloric  acid  to  2-hydroxy-p- 
phenylenediamine . 

4-Acetamido-o-benzoquinone  condenses  with  o-phenylenediamine ; 
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hydrolysis  of  the  condensation  product  gives  a  poor  yield  of  2-amino- 
phenazine.  Similar  condensations  with  o-aminophenol  and  o-amino- 
diphenylamine  give  indications  of  the  formation  of  phenoxazine 
and  aposaf ranine,  respectively. 

Oxidation  of  4-aminoguaiacol  by  Willstatter’s  method  gives  an 
excellent  yield  of  sulphur-yellow  crystals  of  2-methoxy-^-benzo- 
guinoneimine,  m.  p.  95°  (decomp.),  very  little  different  in  colour 
from  the  corresponding  methylbenzoquinoneimine. 

4-Acetamidoguaiacol  acetate,  m.  p.  152°,  4-benzamidoguaiacol, 
m.  p.  166°,  and  4 -benzamidopyrocatechol,  m.  p.  169°,  are  also  described. 

M.  J. 

Dehydrogenation  and  Autoxidation  and  their  Mutual 
Relationship.  W.  Manchot  and  H.  Gall  (Her.,  1925,  58,  [B\, 
486 — 492). — The  possibility  of  effecting  catalytic  dehydrogen¬ 
ation  with  the  aid  of  spongy  platinum  completely  free  from  oxygen 
is  established  by  the  rapid  and  quantitative  conversion  of  anthra- 
quinol  in  alcoholic  or  ethereal  solution  into  anthraquinone  in  the 
presence  of  the  catalyst ;  the  latter  is  prepared  by  means  of  form¬ 
aldehyde  and  potassium  hydroxide  at  — 10°  and  subsequently 
heated  for  8  hours  at  95°  in  a  high  vacuum  in  an  atmosphere  of 
nitrogen.  In  alkaline  solution,  anthraquinol  and  dihydroindigotin 
do  not  suffer  dehydrogenation.  The  bearing  of  these  observations 
on  Wieland’s  theory  of  oxidation  is  discussed  in  detail,  and  the 
author  is  led  to  classify  the  modes  of  autoxidation  as  follows  : 
(1)  spongy  platinum  causes  dehydrogenation  in  virtue  of  its 
affinity  for  hydrogen ;  the  process  does  not  occur  in  the  absence 
of  the  catalyst,  but  is  caused  more  or  less  readily  by  oxygen 
(e.g.,  anthraquinol  in  neutral  solution) ;  (2)  spongy  platinum  causes 
dehydrogenation  of  the  oxidisable  substance  slowly  if  at  all  {e.g., 
anthraquinol  in  alkaline  solution) ;  the  effect  is  produced  by 
oxygen  and  may  be  accelerated  by  platinum,  which  activates  the 
oxygen;  (3)  spongy  platinum,  as  true  catalyst,  accelerates  the 
oxidation  of  the  substance  at  the  expense  of  the  water  {e.g.,  chromous 
chloride) ;  the  process  occurs  more  slowly  in  the  absence  of  catalyst ; 
(4)  autoxidation  of  very  slowly  or  apparently  non-oxidisable  sub¬ 
stances  can  be  effected  by  oxygen  carriers,  which  may  act  catalytic- 
ally  to  an  unlimited  extent  or  in  a  restricted  manner,  since  they 
are  themselves  oxidised,  probably  with  intermediate  formation  of 
a  primary  oxide  peroxide  which  acts  as  effective  carrier.  H.  W. 

o-Nitroaldehydes  of  the  Anthraquinone  Series.  P.  Ruggli 
and  E.  Brunner  ( Helv .  Chim.  Acta,  1925,  8,  155 — 168). — Direct 
nitration  of  anthraquinone-2-aldehyde  gives  the  6-nitro  derivative. 
To  prevent  nitration  in  this  ring,  5:6:7:  8-tetrachloroanthra- 
quinone  derivatives  were  used.  5:6:7:  8-Tetrachloro-2-methyl- 
anthraquinone  (Meister,  Lucius,  &  Briining,  A.,  1922,  i,  179),  on 
bromination  in  nitrobenzene  solution,  gives  5:6:7:  8 -tetrachloro- 
2-dibromomethylanthraquinone,  m.  p.  196 — 197°.  Treatment  with 
concentrated  sulphuric  acid  converts  this  compound  into  5  :  6  :  7  :  8- 
tetrachloroanthraquinone-2-aldehyde,  a  yellow,  crystalline  powder, 
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m.  p.  182 — 183° ;  phenylhydrazone ,  violet-red  needles,  m.  p.  above 
300°,  semicarbazone,  orange-yellow  crystals,  m.  p.  above  300°, 
oxime,  yellow,  crystalline  powder,  m.  p.  234 — 235°,  and  diacetyl 
derivative,  golden-yellow  crystals,  m.  p.  172°.  Attempts  to  nitrate 
the  aldehyde  gave  only  the  carboxylic  acid.  Attempts  to  prepare 
a  cinnamic  acid  analogue  from  the  aldehyde,  for  subsequent 
nitration,  were  also  unsuccessful. 

5:6:7:  8-Tetrachioro-l-nitro-2-methylanthraquinone  (loc.  cit.) 
yields,  on  bromination,  5:6:7:  8-tetrachloro-\-nitro-2-dibromo- 
methylanthraquinone,  m.  p.  246 — 248°,  which  with  concentrated 
sulphuric  acid,  or  preferably  with  silver  acetate  in  glacial  acetic  acid, 
yields  5:6:7:  8-tetrachloro-l-nitroanthraqv  inone-2-aldehyde,  m.  p. 
265 — 268°,  giving  a  phenylhydrazone,  violet-red  needles,  m.  p.  above 
300°,  and  a  di acetyl  derivative,  yellow  needles,  melting  with 
blackening  at  250°.  The  aldehyde,  like  o-nitrobenzaldehyde, 
reacts  with  acetone  and  alkali,  but  the  violet-black  amorphous 
product,  obtained  in  too  small  yield  for  further  investigation,  does 
not  appear  to  be  an  anthraquinone-indigo. 

l-Nitro-2-methylanthraquinone  (A.,  1924,  i,  528)  yields,  on 
bromination,  \-nitro-2-dibromomethylanthraquinone,  m.  p.  242°, 
which  with  concentrated  sulphuric  acid  gives  a  compound,  reddish- 
violet  needles,  m.  p.  228 — 230°,  believed  to  be  1-nitrosoanthra- 
quinone-2-carboxylic  acid.  Treatment  of  l-nitro-2-dibromomethyl- 
anthraquinone  with  silver  acetate  and  glacial  acetic  acid  yields 
l-nitroanthraquinone-2-aldehyde,  yellow  crystals,  m.  p.  228 — 230°, 
giving  a  phenylhydrazone,  violet-red  needles,  m.  p.  above  300°,  and 
a  diacetyl  derivative,  m.  p.  205°.  With  acetone  and  alkali,  it  yields 
a  violet- black  powder  which  does  not  appear  to  be  an  anthraquinone- 
indigo.  M.  J. 

Derivatives  of  p-Methylanthraqninone.  Frangula  Emodin, 
Emodic  Acid,  and  their  Derivatives.  R.  Eder  and  F.  Hauser 
(Helv.  Chim.  Acta,  1925,  8,  126 — 139;  cf.  A.,  1924,  i,  185). — The 
synthesis  of  Frangula  emodin  from  3  :  5-dinitrophthalic  acid  and 
m-cresol  leaves  it  uncertain  whether  this  substance  is  the  1:5:7- 
or  1:6:  8-trihydroxy-3-methylanthraquinone.  Oxidation  to  the 
carboxylic  acid  and  elimination  of  the  carboxyl  group  gives  a 
trihydroxyanthraquinone  identical  with  the  compound  obtained 
by  oxidation  of  chrysophanic  acid  and  replacement  of  the  carboxyl 
group  by  hydroxyl  (cf.  A.,  1911,  i,  632).  Emodin  is  therefore 
1:6:  8-trihydroxy-3-methylanthraquinone. 

A  series  of  emodic  acid  derivatives  is  described.  Acetylation  of 
emodin  gives  the  triacetyl  derivative  oxidised  by  Fischer  to  emodic 
acid  (cf.  A.,  1911,  i,  886).  By  careful  moderation  of  the  oxidation 
conditions,  triacetylemodic  acid,  m.  p.  210 — 211°,  can  be  isolated. 
Hydrolysis  gives  emodic  acid,  showing  two  modifications  on  crystal¬ 
lisation  from  90%  alcohol.  Fischer’s  amorphous  form,  m.  p.  350 — 
355°,  crystallises  out  first  and  is  followed  by  short,  compact,  reddish- 
brown  needles  with  the  same  m.  p.  Both  modifications  sublime 
in  a  vacuum  without  decomposition  at  230 — 240°,  yielding  orange- 
red  needles  melting  sharply  at  360°.  Attempts  to  prepare  the  acid 
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chloride  were  unsuccessful.  Treatment  with  thionyl  chloride  gives 
a  dark  brown,  amorphous-  substance,  m.  p.  150 — 175°,  which  is 
attacked  with  difficulty  by  boiling  solutions  of  barium  and  calcium 
hydroxides,  giving  salts  of  emodic  acid.  The  supposition  that  the 
compound  is  a  lactone  formed  by  elimination  of  water  from  the 
carboxyl  group  and  the  (3-hydroxyl  is  supported  by  the  fact  that, 
when  the  latter  is  alkylated,  an  acid  chloride  is  formed  without 
difficulty.  Oxidation  of  the  diacetyl  derivative,  greenish-yellow 
needles,  m.  p.  190 — 191°,  of  the  monomethyl  ether  of  emodin 
obtained  from  chrysarobin  (cf.  following  abstract)  gives  the  mono- 
methyl  ether  of  diacetylemodic  acid,  greenish-yellow  needles,  m.  p. 
214 — 215°.  Saponification  gives  emodic  acid  monomethyl  ether, 
subliming  in  a  vacuum  without  decomposition  to  reddish-brown 
needles,  m.  p.  300°  ( 'pyridine  salt,  yellow  needles,  decomp.  120°). 
Thionyl  chloride  reacts  with  this  substance,  giving  the  monomethyl 
ether  of  emodic  acid  chloride,  orange  needles,  m.  p.  205°,  very  slowly 
attacked  by  water,  dilute  acids,  and  alkalis;  the  corresponding 
amide  has  m.  p.  292°.  By  treatment  with  sodium  hypochlorite,  the 
amide  is  converted  into  3-amino-l  :  8-dihydroxy-Q-methoxyanthra- 
quinone,  a  dark  violet,  amorphous  powder,  carbonising  at  450° 
without  melting,  never  obtained  quite  pure  because  of  its  sparing 
solubility  in  organic  solvents.  Diazotisation  and  treatment  with 
alcohol  gives  two  products,  1  :  8-dihydroxy-Q-melhoxyanthraquinone, 
m.  p.  178 — 180°,  insoluble  in  alkali,  yielding,  on  demethylation, 
1:6: 8-trihydroxyanthraquinone,  identical  with  the  product 
obtained  by  replacement  of  the  methyl  group  of  chrysophanic  acid 
by  hydroxyl ;  and  1:3:  8-trihydroxy -6-methoxyanthraquinone, 
identical  with  the  product  obtained  when  the  methyl  group  in  the 
monomethyl  ether  of  Frangula  emodin  is  replaced  by  hydroxyl. 

The  following  derivatives  of  emodic  acid  are  also  described  : 
ethyl  ester,  reddish-brown,  m.  p.  252°;  isobutyl  ester,  orange- 
red,  m.  p.  229°;  trimethyl  ether,  yellow,  m.  p.  270°;  dipyridine 
salt,  orange,  decomp.  120°;  tripotassium  salt,  dark- violet,  micro¬ 
crystalline  powder.  M.  J. 

Derivatives  of  (3-Methylanthraquinone .  VI.  Naturally- 
occurring  Monomethyl  Ether  of  Frangula  Emodin.  R.  Eder 
and  F.  Hauser  ( Helv .  Chim.  Acta,  1925,  8,  140 — 145). — Collective 
evidence  shows  that,  in  anthraquinone  rings,  hydroxyl  groups  in 
the  (3- position  are  more  acidic  in  character,  more  easily  methylated, 
and  more  difficultly  demethylated  than  these  groups  in  the  a-posi- 
tion,  and  that  only  (3-hydroxyl  groups  are  available  for  alkali  salt 
formation  with  alcoholic  potassium  acetate.  The  diminished  acidity 
of  the  natural  monomethyl  ether  of  emodin  suggests  that  the 
compound  contains  no  free  ,3-hydroxyl.  It  cannot  be  extracted 
from  benzene  solution  by  shaking  with  5%  sodium  hydroxide 
solution,  nor  does  it  give  a  pyridine  salt.  Demethylation  gives  low 
yields  of  emodin.  Frangula  emodin,  on  treatment  with  alcoholic 
potassium  acetate  and  subsequent  methylation,  yields  a  mono¬ 
methyl  ether  identical  with  the  natural  product.  The  authors 
conclude  that  the  methoxy  group  is  in  the  (3 -position.  M.  J. 


i.  564 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Perylene  and  its  Derivatives.  VI.  A.  Zinke  and  F.  Hansel- 
mayer  ( Monatsh .,  1925,  45,  231 — 234;  cf.  Zinke  and  Dengg,  A., 
1922,  i,  132,  1013). — Dihydroxyperylene  has  been  prepared  in  a 
pure  state  from  1  :  12-perylenequinone.  The  crude  material 
obtained  by  beating  p-dinaphthol  with  anhydrous  aluminium 
chloride  was  dissolved  in  aqueous  sodium  hydroxide  containing 
aluminium  powder.  The  solution  on  oxidation  by  air  gives  a 
product  which  on  heating  with  lead  peroxide  in  benzene  yields 
1  :  12-perylenequinone,  m.  p.  287°,  reddish-brown  needles.  The 
quinone  gives  a  light  yellow  vat  with  intense  yellowish-green 
fluorescence  in  which  cotton  is  dyed  a  brilliant  lemon-yellow. 
Hydrogen  peroxide  converts  the  colour  into  a  light  brownish-red. 
The  alkaline  perylenequinone  vat  with  benzoyl  chloride  gives 
1  :  12-dibenzoyloxyperylene,  m.  p.  227°  (uncorr.).  An  acetic  acid 
solution  of  1  :  12-perylenequinone  on  treatment  with  zinc  dust 
yields  1  :  12 -dihydroxyperylene,  C2oH1202,  yellow  leaves,  which 
dissolves  in  concentrated  sulphuric  acid  to  a  blue  solution  and 
becomes  brown  (quinone)  on  adding  oxidising  agents.  A.  C. 

Camphor  Series.  IV.  S.  Komatsu  and  C.  Fujio  (Mem. 
Coll.  Sci.  Kyoto,  1924,  [A],  7,  389 — 395). — The  influence  of  various 
metallic  chlorides  and  of  alumina  on  the  removal  of  hydrochloric 
acid  from  pinene  hydrochloride  and  bornyl  chloride  is  studied. 
The  best  yield  of  camphene  is  obtained  using  ferric  chloride  at 
temperatures  up  to  100°,  or  aluminium  chloride  or  alumina  at 
200°.  A  hydrocarbon,  C20H32,  containing  one  ethylenic  linking, 
b.  p.  208 — 210°,  n d  1-5304,  d25  0-9649,  is  obtained  when  the  reaction 
is  conducted  under  pressure.  A  liquid  and  a  solid  modification 
of  camphene  were  obtained  (but  not  in  the  pure  state)  by  the 
removal  of  hydrochloric  acid  from  pinene  hydrochloride  at  different 
temperatures.  L.  F.  H. 

Structural  Relations  between  Pinenes  and  the  Terpineols 
or  Limonenes  Derived  from  them.  M.  Delepine  ( Compt . 
rend.,  1924,  179,  980 — 982). — If  the  formula  of  a-pinene  is  written 
in  such  a  way  that  the  double  bond  is  to  the  right  and  the  CMe2 
group  above  the  plane  of  the  paper,  the  resulting  terpineol  has  the 
double  bond  to  the  left  and  the  CMe2OH  group  above  the  plane 
of  the  hexagon.  This  interpretation  is  based  on  the  results  obtained 
by  Godlevsky  (A.,  1899,  i,  920)  and  by  Barbier  and  Grignard  (A., 
1908,  i,  852 ;  1910,  i,  555)  and  leads  to  a  modification  of  the  hypo¬ 
thesis  that  the  tetramethylene  ring  is  broken  in  the  change  from 
pinene  to  terpineol.  The  suggestion  as  to  the  formation  of  an 
intermediate  substance,  methylnopinol  (A.,  1924,  i,  1088),  is  con¬ 
sistent  with  this  view.  H.  J.  E. 

Properties  of  some  Ethereal  Oils  in  Calabria.  F.  La 

Face  ( Riv .  Ital.  essenze  e  profumi,  6,  99 — 101 ;  from  Chem. 
Zentr.,  1924,  ii,  2615 — 2616). — The  bright  yellow  oil  from  Timus 
vulgaris  has  d\%  0-903,  [ajlf  — 2-18°,  n ^  1-4810,  and  contains  20-5% 
of  phenols,  of  which  thymol  represents  95%.  The  yield  varies 
from  0-117  to  0-173%,  according  to  whether  the  plant  is  picked 
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in  the  early  morning  or  the  afternoon.  The  oil  from  Mentha, 
piperita,  yield  1*5%,  d\l  0-9192°,  [a]Jf  —4°  18',  nf,  1-4635,  acid 
number,  1-16,  ester  number,  39-2,  saponification  value  (acetylated 
oil),  142,  contains  13-86%  of  esters,  41-29%  of  alcohols  (30-37% 
free  menthol),  9-3%  of  menthone.  The  bright  yellow  oil  from 
Mentha  arvensis  var.  sativa,  Hort.,  yield  0-45%,  d]l  0-940,  [a]}-) 
— 47°  18',  rifj  1-4820,  acid  number  2-5,  ester  number  22-4,  acetyl 
value  106-4,  contains  esters  7-92%,  total  alcohols,  41-42,  free 
alcohols  24-88%.  The  pale  yellow  oil  from  Coriandrum  sativum 
has  d\l  0-8810,  [a]]5  11°  12',  acid  number  1-4,  ester  number  11-2, 
saponification  value  of  acetylated  oil  201-6,  and  contains  61-6%  of 
linalool.  R.  B. 

New  Constituent  in  Oil  of  Juniper.  F.  C.  Palazzo  and  E. 
Alinari  (Atti  I.  Congr.  Naz.  Chim.  pur.  appl.,  1923,  309 — 315; 
from  Chem.  Zentr.,  1924,  ii,  1640). — From  the  terpene  fraction  of 
oil  of  juniper,  the  author  isolated  pinene  and  another  compound 
as  yet  unidentified,  of  higher  b.  p.  and  lower  d.  G.  W.  R. 

Oil  of  [Jamaica]  Pimenta  Leaves.  M.  Kemp  (Arch.  Pharm., 
1925,  263,  12 — 16). — This  oil,  derived  from  Pimenta  officinalis, 
d 19  1-062,  is  composed  chiefly  of  eugenol  (95-5%  free,  1-1%  com¬ 
bined).  Besides  this  there  are  present  caryophyllene,  traces  of 
aldehydes  or  ketones,  and  a  mixture  (0-45%)  of  a  dibasic  unsaturated 
acid,  C10H14O4,  b.  p.  70 — 73°/l-7  mm.,  and  another  unsaturated 
acid,  C13H1404,  m.  p.  78°  (crystallising  from  the  former  after  the 
distillation).  W.  A.  S. 

Constituents  of  some  Indian  Essential  Oils.  XIV. 
Essential  Oil  from  the  Seeds  of  Zanthoxylum  ovaltifolium. 
J.  L.  Simonsen  ( Indian  Forest  Pec.,  1924,  11,  1 — 5). — The  oil 
separated  by  steam  distillation,  amounting  to  about  0-3%  of  the 
seed  and  husk,  consists  chiefly  of  myrcene  and  safrole.  Palmitic 
acid  and  combined  lower  fatty  acids  and  a  liquid  phenol  are  present 
in  small  quantities.  S.  I.  L. 

Constituents  of  some  Indian  Essential  Oils.  XV. 
Essential  Oil  from  the  Seeds  of  Juniperus  communis.  J.  L. 

Simonsen  (Indian  Forest  Pec.,  1924,  11,  6 — 9). — The  yield  by 
steam  distillation  is  0-2% ;  the  oil  differs  from  normal  juniper  oil, 
and  resembles  oil  of  savin,  containing  about  50%  of  d-sabinene, 
but  no  a -pinene.  S.  I.  L. 

Constituents  of  some  Indian  Essential  Oils.  XVI.  Rate 
of  Oxidation  of  d-A3-Carene  and  other  Terpenes  in  the  presence 
of  Catalysts.  M.  G.  Rao  (Indian  Forest  Pec.,  1924,  11,  197 — 
206). — The  addition  of  0-001%  of  pyrogallol  to  readily- oxidised 
terpenes  greatly  delays  the  beginning  of  oxidation,  although  once 
started  this  proceeds  very  rapidly  and  the  curves  showing  percent¬ 
age  of  oxygen  absorbed  with  time  are  very  similar  to  those  normally 
obtained.  S.  I.  L. 

Travancore  Essential  Oils  :  Oil  from  the  Leaves  of  Lantana 
camara.  II.  K.  L.  Moudgill  (Perf.  Essent.  Oil  Pec.,  1925, 
16,  9 — 10;  cf.  A.,  1922,  i,  754). — The  hydrocarbon  previously 
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described,  b.  p.  253 — 255°  (produced  from  the  hydrocarbon  origin¬ 
ally  present  in  the  essential  oil  by  isomerisation  during  distillation), 
oxidises  when  kept,  giving  a  compound,  C15H260,  m.  p.  196 — 200°, 
ai?  +7*35°  in  benzene,  which  is  probably  a  resene.  B.  F. 

Constitution  of  the  Caoutchouc  Molecule.  S.  C.  J.  Olivier 

(. Rec .  trav.  chim.,  1925,  44,  229 — 238). — A  criticism  of  the  conclusions 
of  Harries  and  Evers  (A.,  1922,  i,  357)  and  of  Boswell  (India- 
rubber  J.,  1922,  64,  981)  as  to  the  molecular  structure  of  caout¬ 
chouc.  The  author  maintains  the  view  put  forward  by  himself 
(A.,  1922,  i,  45)  and  by  Staudinger  (A.,  1922,  i,  1043)  that  the 
molecule  has  a  long  open-chain  structure.  G.  M.  B. 

Oakwood  Tannin.  Preparation  and  Purification  of 
Tannins.  II.  K.  Feist  and  H.  Bestehorn  (Arch.  Pharm., 
1925,  263,  16 — 31 ;  cf.  A.,  1924,  i,  1218). — The  electro-osmotically 
purified  tannin  ( loc .  cit.)  still  contains  reducing  sugar;  this,  how¬ 
ever,  remains  in  solution  when  the  tannin  is  precipitated  by  lead 
acetate,  and  the  regenerated  tannin  then  affords  no  reducing  sugar 
when  it  is  hydrolysed  by  hot  dilute  sulphuric  acid.  The  action 
here  is  not  solely  hydrolysis;  phlobaphen  is  formed,  and  ellagic 
acid  and  possibly  gallic  acid — but  this  is  doubtful — are  produced. 
When  either  the  crude  tannin  or  material  partly  purified  through 
the  potassium  and  lead  salts  is  subjected  to  the  action  of  Aspergillus 
niger  until  the  mould  ceases  to  grow,  it  affords  ellagic  acid  (doubtful 
in  the  second  case)  and  apparently  simply  a  more  homogeneous 
tannin.  This  resembles  Vollbrecht’s  preparation  (A.,  1922,  i,  1046). 
The  product  of  both  preparations  afforded  a  methyl  derivative  of 
molecular  weight  1210.  Crude  tannin  cannot  be  purified  or 
separated  into  its  constituents  by  fractional  crystallisation  of  the 
acetyl  derivative,  but  the  methyl  derivative  (loc.  cit.),  obtained  by 
treating  the  tannin  in  acetone  solution  with  diazomethane,  is 
eventually  isolated  (from  the  crude  tannin  two  other  products  are 
obtained  in  very  small  amount)  by  repeated  solution  in  acetone 
and  reprecipitation  by  water.  The  molecular  weight  of  1343 
(loc.  cit.)  is  a  mean  of  four  results,  ranging  from  1236  to  1462,  of 
cryoscopic  determinations  in  camphor  solution.  Analysis  showed 
C  58-18%,  H  5-28%. 

An  attempt  to  synthesise  a  tannin  by  oxidising  ellagic  acid  in 
alkaline  solution  by  means  of  a  current  of  air  gave  inconclusive 
results. 

Tetracarb  ethoxy  ellagic  acid,  C14H204(0-C02Et)4,  obtained  by 
treating  ellagic  acid  in  alkaline  solution  with  ethyl  chloroformate, 
has  m.  p.  244°.  W.  A.  S. 

Strophanthin.  VI.  Anhydrostrophanthidins  and  their 
Behaviour  on  Hydrogenation.  W.  A.  Jacobs  and  A.  M.  Collins 
(•/.  Biol.  Chem.,  1925,  63,  123 — 133;  cf.  A.,  1924,  i,  867  and 
1331). — Dianhydrostrophanthidin,  when  treated  with  concentrated 
hydrochloric  acid,  gives  trianhydrostrophanthidin,  C23H2603,  m.  p. 
135-5 — -137-5°,  [ajf,  98° ;  the  substance  was  also  obtained,  in  smaller 
yield,  from  monoanhydrostrophanthidin  under  similar  conditions ; 
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it  does  not  form  an  oxime  or  a  benzoate  and  therefore  probably 
retains  the  oxidic  structure  of  dianhydrostrophanthidin ;  on  hydro¬ 
genation,  it  takes  up  1  mol.  of  hydrogen  only  to  give  dihydro- 
trianhydrostrophanthidin,  C23H2803,  m.  p.  132 — 133°,  [ajj)  97°, 
which  is  also  obtained  by  the  action  of  hydrochloric  acid  on  di- 
hydrodianhydrostrophanthidin.  The  behaviour  on  hydrogenation 
indicates  the  probable  existence  of  a  benzenoid  structure  in  the 
molecule  of  trianhydrostrophanthidin.  Dianhydrostrophanthidin 
on  hydrogenation  takes  up  a  maximum  of  4  mols.  of  hydrogen 
with  simultaneous  loss  of  1  mol.  of  water.  After  absorption  of 
3  mols.  of  hydrogen,  there  are  obtained  a -hexahydrotrianhydro- 
strophanthidin,  C23H3203,  m.  p.  183 — 187°,  [a]ff  7°,  and  the  (J-iso- 
meride,  m.  p.  224 — 227°,  [x%  37° ;  after  absorption  of  4  mols. 
of  hydrogen  there  are  formed  a-octahydrotxianhydrostrophanthidin, 
C23H34O3’  m.  p.  231 — 233°,  [a]?,  49°,  and  the  [3-isomeride,  m.  p. 
210 — 213°,  [a]n  67° ;  the  same  mixture,  but  with  a  preponderance 
of  the  (3-isomeride,  is  obtained  by  the  hydrogenation  of  dihydro- 
dianhydrostrophanthidin.  On  treatment  of  strophanthidin  with 
concentrated  hydrochloric  acid  there  is  obtained  no  trace  of  tri¬ 
anhydrostrophanthidin,  but  a  25%  yield  of  1 \>- strophanthidin,  which 
softens  at  123 — 127° ;  this  substance  does  not  form  an  oxime  or 
a  phenylhydrazone,  nor  does  it,  like  strophanthidin,  isomerise  in 
the  presence  of  alkali.  No  acyl  derivative  could  be  crystallised. 

C.  R.  H. 

Esters  of  Furfuryl  Alcohol.  J.  E.  Zanetti  (J.  Amer.  Chem. 
Soc.,  1925,  47,  535 — 536). — Furfuryl  propionate,  b.  p.  195 — 
196°/764  mm.,  59 — 60°/l  mm.,  d20  1-1085,  butyrate,  b.  p.  212 — 
213°/764  mm.,  69 — 70°/l  mm.,  d20  1-0530,  and  valerate,  b.  p.  228 — 
229°/764  mm.,  82 — 83°/l  mm.,  d20  1-0284,  were  prepared  by  heating 
furfuryl  alcohol  with  the  respective  acid  anhydrides  at  130 — 150° 
for  2  hours.  They  are  colourless,  oily  liquids  with  pleasant  odours, 
which  darken  only  slightly  on  long  exposure  to  light.  F.  G.  W. 

Addition  of  Chloroform  to  Aldehydes.  J.  W.  Howard. — 
(See  this  vol.,  i,  557.) 

Oxindigo  [3  :  3'-Diketo-A2 : 2'-dicoumaran].  K.  Fries  ( An - 
nalen,  1925,  442,  254 — 305 ;  cf.  A.,  1914,  i,  985). — The  absence 
in  oxindigo  of  the  tinctorial  properties  of  indigotin  and  thio- 
indigotin  is  possibly  due  to  the  difficulty  of  reducing  it  to  a 
compound  analogous  to  indigo-white  and  re-oxidising  the  leuco 
compound  in  alkaline  solution  without  rupturing  the  furan  ring. 
Unsuccessful  attempts  have  been  made  to  stabilise  the  latter  by 
introduction  of  substituents  into  the  benzene  nucleus. 

3 : 3'-Diketo-4 : 6  : 4' :  6'-tetramethyl-A2 : 2 -dicoumaran  and 
Other  Xndigoid  Compounds  from  4  :  6-Dime  thy  lcoumaran- 
3-one.  [With  K.  Bartens.] — 4  :  6-Dimethylcoumaran-3-one  is  con¬ 
verted  by  p-nitrosodimethylaniline  in  alcoholic  solution  in  the  presence 
of  sodium  hydroxide  into  4  :  Q-dimethylcoumaran-3-one-2-p-dimethyl- 
aminoanil,  m.  p.  214° ;  5-methylcoumaran-d-o7ie-p-dimethylamino- 
aml,  m.  p.  173°,  and  4 :  6-dimethylcoumaran-3-one-2-anil,  m.  p. 
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162°,  are  similarly  prepared.  The  latter  substance  reacts  with 
4  :  6-dimethylcoumaran-3-one  in  the  presence  of  boiling  toluene 
to  give  2-anilino-3  :  3' -diketo-4  :  6  :  4'  :  6' -tetramethyl-2  :  2'-dicou- 

maran,  C6  H2Me.2<C C(NHPh)*CH<^0>C 6H2Me2 ,  m.  p.  214°, 

which  is  transformed  by  cold,  concentrated  sulphuric  acid  into 
3  :  3' -diketo-4  :  6  :  4'  :  6' -tetramethyl-A2"2' -diccmmaran, 

C6H2Me2<co>C:C<®o>C6H2Me2, 
m.  p.  280°  after  darkening  at  265° ;  this  is  also  obtained  directly 
but  in  poor  yield  by  the  action  of  acetic  anhydride  and  acetic  acid 
on  a  mixture  of  4  :  6-dimethylcoumaran-3-one-2-p-dimethylamino- 
anil  and  4  :  6-dimethylcoumaranone.  It  is  reduced  by  zinc  dust 
and  glacial  acetic  acid  to  3  :  3' -diketo-4  :  6  :  4'  :  6' -tetramethyl- 

2  :  2' -dicoumaran,  m.  p.  217°  after  softening  at  210°,  and  is  trans¬ 

formed  by  reductive  acetylation  into  the  corresponding  0 -diacetyl 
derivative,  m.  p.  235°,  which  could  not  be  hydrolysed  to  the 
dihydroxy  compound.  4  :  6-Dimethyleoumaran-2  :  3-dione,  m.  p. 
145°  (cf.  Stolle  and  Knebel,  A.,  1921,  i,  578),  is  readily  prepared 
by  the  action  of  hydrochloric  acid  on  4  :  6-dimethylcoumaran- 
3-one-2-p-dimethylaminoanil  suspended  in  acetic  acid ;  it  is  slowly 
converted  by  2A- sodium  hydroxide  into  sodium  2-hydroxy -4  :  6- 
dimethylbenzoylformate,  which  immediately  gives  rise  to  the  lactone 
when  acidified.  4  :  6-Dimethylcoumaran-2  :  3-dione  is  transformed 
by  an  equivalent  amount  of  aniline  into  2-hydroxy-4  :  b -dimethyl  - 
benzoylformanilide,  m.  p.  127°  (this  is  also  obtained  from  4  :  6-di- 
methylcoumaran-3-one-2-anil  and  cold,  alcoholic  sodium  hydr¬ 
oxide),  and  by  an  excess  of  aniline  into  2-hydroxy -4  :  6 -dimethyl- 
benzoylformanilanilide,  C22H20O2N2,  m.  p.  197°,  which  is  trans¬ 
formed  by  acetic  anhydride  into  4  :  Q-dimethylcoumaran-2-one-3- 
anil,  m.  p.  150°.  4  :  6-Dimethylcoumaran-2  :  3-dione  and  o-phenyl- 

enediamine  yield  2-hydroxy-3-o-hydroxy-o  :  p -dimethyl phenylquin- 
oxaline,  m.  p.  260°  after  softening  at  253°,  which  passes  at  280 — 
290°  into  4  :  Q-dimethylcoumarophenazme,  m.  p.  206°.  3-Keto- 
4:6:4':  & -tetramethyl-2  :  3-dihydro-2  :  3' -dicoumaran,  m.  p.  151°, 
is  converted  by  acetic  anhydride  and  sodium  acetate  into  the 
acetyl  derivative  of  the  corresponding  enolic  form,  m.  p.  114°. 

3  :  2' -Diketo-4  :  6  :  4'  :  & -tetramethyl-2  :  3'  -dicoumaran,  yellow 
needles,  m.  p.  206°  after  softening  at  202°,  or  orange-red  prisms, 
m.  p.  210°  after  softening  at  205°,  is  prepared  from  dimethylcoumar- 
anone  and  dimethylcoumarandione. 

Di-p-tolyl  succinate,  m.  p.  120°,  is  converted  by  aluminium 
chloride  at  130°  into  <x8-diketo-u<  -di-2' -hydroxy -m-tolylbutane,  m.  p. 
187°  ( diacetate ,  m.  p.  163°),  which  could  not  be  brominated  in  the 
side-chain,  but  is  converted  by  bromine  in  acetic  acid  solution 
into  the  nucleus-substituted  compound,  C18H1804Br2,  m.  p.  232° 
(i diacetate ,  m.  p.  140°) ;  if  bromination  is  effected  in  acetic  acid 
solution  saturated  with  hydrogen  bromide,  $-y-dibromo-v.8-diketo- 
di-2-hydroxy-m-tolylbutane,  m.  p.  183°  ( diacetate ,  m.  p.  187°),  is 
obtained.  Di-p-tolyl  dibromosuccinate,  m.  p.  167°,  is  converted  by 
aluminium  chloride  into  resinous  products.  Di-m-xylyl  succinate, 
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m.  p.  77°,  is  isomerised  by  aluminium  chloride  to  a^-diketo-ix^-di- 

2- hydroxy-4 :  6 -dimelhylphenylbulane,  m.  p.  141°. 

4:5:4':  5'-Dibenz-  and  6:7:6':  7'-Dibenz-oxindigo. 
[With  E.  Pusch.] — 4  :  o-Benzcoumaran-3-one,  m.  p.  133°,  is  most 
readily  prepared  by  treating  naphthoxyacetic  acid  suspended  in 
benzene  successively  with  phosphorus  pentachloride  and  aluminium 
chloride.  It  is  converted  bv  nitrosobenzene  into  4  : 5 -benzcoumaran- 

3- one-2-anil,  m.  p.  186°,  and  by  aniline  into  2 -hydroxynaphthoylform- 
anilide,  m.  p.  126°  [prepared  previously  by  Giua  and  De  Franciscis 
(A.,  1924,  i,  1092),  by  whom  it  is  erroneously  designated  4  :  5-benz- 
coumaran-3-one-2-anil].  Bromine  in  the  presence  of  glacial  acetic 
acid  converts  it  into  2-bromo-4  :  5 -benzcoumaran-3-one,  m.  p.  150°, 
which  is  transformed  by  sodium  nitrite  in  boiling,  aqueous-alcoholic 
solution  into  the  sodium  salt  of  2-acmitro-4  :  5-benzcoumaran-3-one, 
decomp,  about  220°.  The  latter  compound  is  transformed  by 
boiling  water  into  3  :  3'-diketo-4  :  5  :  4'  :  5'-dibenz-A2:2'-dicoumaran 
(4:5:4':  5' -dibenzoxindigo),  m.  p.  310°  after  darkening  and 
softening  at  290° ;  the  stability  of  the  furan  ring  in  this  substance 
is  enhanced  remarkably  by  the  presence  of  the  benzo  group  in  the 
4  :  5  position,  but  not  to  a  sufficient  extent  to  enable  it  to  give  a 
true  vat.  2-Bromo-4  :  5-benzcoumaran-3-one  and  o-phenylene- 
diamine  give  3  : 2' -hydroxy -oL-naphthylquinoxalme,  m.  p.  142° 
(benzoate,  m.  p.  156°).  2-Hydroxy-3-$-hydroxy-u-naphihylquin- 
oxaline,  m.  p.  287°  ( diacetate ,  m.  p.  227°),  prepared  from  4  :  5-benz- 
coumaran-2  :  3-dione  and  o-phenylenediamine  in  glacial  acetic  acid 
solution,  is  converted  when  heated  in  a  high  vacuum  into  4  :  5 -benz- 


cou  marophenazine, 


Ci0H6<oV;^>C6H4,  m.  p.  218°  [the  com¬ 


pound  described  under  this  name  by  Giua  and  De  Franciscis  ( loc . 
cit.)  is  2-hydroxy-3-P-hydroxy-a-naphthylquinoxaline].  2  :  2 ’ -Di- 
bromo-4  :  5-benzcoumaran-3-one,  m.  p.  178°,  does  not  react  with 
sodium  nitrite  or  o-phenylenediamine.  4  :  5-Benzcoumaran-3-one 
is  converted  by  glacial  acetic  acid  saturated  with  hydrogen  chloride 
into  3-keto-4  :  5  :  4'  :  5' -dibenz-2  :  3' -dicoumaran,  m.  p.  211°.  Isatin 
and  4 : 5-benzcoumaran-3-one  yield  the  compound,  C20H11O3N, 
in.  p.  about  340°. 

6  :  7-Benzcoumaran-3-one  is  prepared  according  to  the  method 
of  Lanz  ( Diss .,  Bern,  1921) ;  the  preparation  from  pure  1-naphthoxy- 
acetyl  chloride  or  bromide,  m.  p.  150°,  is  not  more  advantageous. 
It  is  converted  by  nitrosobenzene  into  6  :  7 -benzcoumaran-3-one- 
2-anil,  m.  p.  169°,  which  with  concentrated  sulphuric  acid  yields 
1 -hydroxy -2 -naphthoylformic  acid,  m.  p.  151°  (decomp.),  which  could 
not  be  dehydrated  by  phosphoric  oxide  and  is  converted  by  o-phenyl- 
enediamine  into  2 -hydroxy -3 - a-hydroxy- 8 - naphthylquinoxaline ,  m.  p. 
312°.  6  :  7-Benzcoumaran-3-one  and  6  :  7-benzcoumaran-3-one-2- 

anil  yield  2-anilino-3  :  3' -diketo-Q  :  7  :  6'  :  1' -dibenz-2  :  2' -dicoumaran, 
m.  p.  173°,  from  which  3  :  3 '-diketo-Q  :  7  :  6'  :  7' -dibenz-AZ:2' -di¬ 
coumaran  (6:7:6':  T -dibenzoxindigo),  m.  p.  347°  after  darkening 
and  softening,  is  obtained  by  the  action  of  hydrogen  chloride  in 
the  presence  of  glacial  acetic  acid.  The  stability  of  the  furan  ring  in 
this  compound  is  much  less  than  in  the  corresponding  4  :  5-sub- 
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stance.  o-Bromo-Q  :  1  -benzcoumarandiol-2-anil,  m.  p.  204°,  and 
2:2:  5-tribromo-Q :  7 -benzcoumaran-3-one,  m.  p.  217°,  are  also 
described. 

Xndigoid  and  other  Compounds  from  6-Methoxycoumaran- 
3-one.  [With  K.  Saftiex.] — 6-Methoxycoumaran-3-one  and  p- 
nitrosodimethylaniline  yield  6  -  methoxycoumaran  -  3  -  one  -  2  -  p  -  dimethyl - 
aminoanil,  m.  p.  156°  after  softening  at  142°,  which  is  transformed 
by  concentrated  sulphuric  acid  into  ^-aminodimethylaniline  and 

2- hydroxy-4-methoxybenzoylformic  acid.  6  -  M  ethoxy coumaran-3  - 
one-2-anil,  m.  p.  135°  (or  its  dimethylamino  derivative)  is  converted 
by  6-methoxycoumaran-3-one  at  125°  into  6  :  6' -dimethoxy-3  :  3'- 
diketo-A2'2' -dicoumaran  (6  :  6 ’ -dimeihoxyoxindigo),  m.  p.  310°  after 
softening  and  darkening  at  260°.  2-Oximino-Q-methoxycoumaran- 

3- one,  m.  p.  180°,  prepared  from  6-methoxycoumaran-3-one  and 

sodium  nitrite  in  acetic  acid  solution,  is  transformed  by  fuming 
hydrochloric  acid  into  2-hydroxy-4-methoxybenzoylformic  acid,  m.  p. 
123°,  which,  when  heated  at  160°/1  mm.,  affords  6 -methoxycoumaran- 
2  :  3-dione,  m.  p.  136°,  and  is  transformed  by  o-phenylenediamine 
into  2-hydroxy-3-o-hydroxy--p-methoxyphenylquinoxaline,  m.  p.  312° 
after  softening  at  303°.  §  \  ft -Dimeihoxy -2  \  3' -diketo-k2"-^ -dicou¬ 

maran,  m.  p.  250°,  is  prepared  from  6-methoxycoumaran-3-one 
and  2-hydroxy-4-methoxybenzoylformic  acid  or  6-methoxycou- 
maran-3-one-2-p-dimethyiaminoanil.  6  :  6' -Dimethoxy-3-keto-2  :  3- 
dihydro- 2  :  3' -dicoumaran,  m.  p.  153°  after  darkening  at  146°,  is 
obtained  by  the  condensation  of  6-methoxycoumaran-3-one  under 
the  influence  of  acid  or  alkaline  reagents ;  the  compound  is  readily 
oxidised,  and  its  formation  in  alkaline  solution  is  accompanied  by 
that  of  a  substance,  C36H28On,  m.  p.  156°,  unless  air  is  carefully 
excluded. 

2-Hydroxy-4-methoxy-w-chloroacetophenone  is  converted  by 
bromine  in  the  presence  of  chloroform  into  5-bromo-2-hydroxy- 

4- methoxy-w-chloroacetophenone,  m.  p.  194°.  It  is  converted  by 

boiling  alcoholic  sodium  acetate  solution  into  5-bromo-6-methoxy- 
coumaran-3-one,  m.  p.  186°  ( m-nitrobenzylidene  derivative,  m.  p. 
200°),  which  cannot  be  prepared  advantageously  by  direct  bromin- 
ation  of  6-methoxycoumaran-3-one.  2  :  5' -Dibromo-Q-methoxycou- 
maran-3-one,  m.  p.  160°  after  darkening  at  142°,  prepared  by  the 
action  of  bromine  on  bromomethoxycoumaranone  in  the  presence 
of  glacial  acetic  acid  and  hydrogen  bromide,  is  converted  by  o-phenyl¬ 
enediamine  into  3-{5' -bromo-2' -hydroxy -4? -methoxyphenyl)quin- 
oxaline,  m.  p.  240°  ( benzoyl  derivative,  m.  p.  212°).  3-o -Hydroxy- 

phenylquinoxaline,  m.  p.  189°,  is  prepared  similarly  from  2-bromo- 
coumaran-3-one.  The  action  of  phenylhydrazine  on  dibromo- 
methoxycoumaranone  gives  the  osazone  of  5-bromo-2-hydroxy- 

4-methoxyphenylglyoxal,  m.  p.  193°.  2:2:  5-Tribromo-Q-methoxy- 

coumaran-3-one,  m.  p.  164°,  is  only  slowly  converted  by  o-phenylene¬ 
diamine  into  the  quinoxaline  derivative  just  described,  thus  showing 
that  the  third  bromine  atom  is  located  in  the  side  ring  and  that 
the  amine  has  a  reducing  action.  2:5:  7 -Trichloro-Q-methoxy- 
coumaran-3-one,  m.  p.  79°,  is  prepared  by  passing  chlorine  into 
6-methoxycoumaran-3-one  dissolved  in  glacial  acetic  acid  in  the 
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presence  of  sodium  acetate;  the  position  of  the  chlorine  atoms  is 
established  by  its  conversion  into  3-(3'  :  5' -dichloro-2' -hydroxy-4:' - 
methoxyphenyl)quinoxaline,  m.  p.  237°.  5-Bromo-G-methoxycou- 
maran-3-one-2-anil,  m.  p.  192°,  is  prepared  from  5-bromo-6-methoxy- 
coumaran-3-one  and  nitrosobenzene.  The  sodium  salt  of  5-bromo- 

2- acinitro-6-methoxycoumaran-3-one,  decomp.  256°,  is  converted 
by  boiling  water  into  5  :  5' -dibromo-G  :  6' -dimethoxy-3  :  3 ' -diketo- 
A2:2' -dicoumaran,  m.  p.  above  360°  (decomp.).  5-Bromo-6-methoxy- 
coumaran-3-one-2-aml  is  transformed  by  concentrated  sulphuric 
acid  into  G-bromo-2-hydroxyA-methoxybenzoyljormic  acid,  m.  p. 
155°,  which  with  o-phenylenediamine  yields  2  -  hydroxy -3  -  ( 5 '  -  brorno  - 
2' -hydroxyA' -methoxyphenyl)quinoxaMne,  m.  p.  360°  (decomp.). 
5  :  G'-Dibromo-G  :  G' -dimethoxy-2  :  3'-diketo-A2':3-dicoumaran,  m.  p 
340°,  is  obtained  by  the  condensation  of  bromomethoxybenzoyl- 
formic  acid  with  bromomethoxycoumaranone,  by  protracted 
ebullition  of  a  solution  of  2  :  5-dibromo-6-methoxycoumaran-3-one 
in  glacial  acetic  acid,  and  by  the  oxidation  of  5  :  5' -dibromo-2' - 
hydroxy-G  :  6' -dimethoxy-3-keto-A2'2' -dicoumaran,  m.  p.  295°  after 
darkening  at  190°  (prepared  from  2  : 5-dibromo-6-methoxycou- 
maran-3-one,  5-bromo-6-methoxycoumaran-3-one,  and  sodium 
acetate  in  boiling  alcoholic  solution;  acetyl  derivative,  m.  p.  210° 
after  darkening  at  180°;  monophenylhydrazone,  m.  p.  178°  after 
softening  at  170°). 

Derivatives  of  2-Coumaran-2-benzdihydrothiazolespiran. 

[With  K.  Saftien.] — The  action  of  hydrogen  sulphide  on  a  boiling 
solution  of  6-methoxycoumaran-3-one-2-^-dimethylaminoanilin  benz¬ 
ene  leads  to  the  production  of  2-p-dimethylanilino- 6 - methoxy-2- thiol- 

3 -  Jcetocoumaran,  OMe-C6H3<^>C(SH)-NH-C6H4*NMe2,  m.  p.  154° 

after  darkening  at  148°,  which  is  oxidised  to  G-methoxy-3-keto-2- 
coumaran  -  6 ' -dimethylaminobenzthiazole- 2 spiran , 

OMe*C6H3<^>C<^>C6H3-NMe2, 

m.  p.  174°  (acetyl  derivative,  m.  p.  160°;  sodium  salt).  The  con¬ 
stitution  of  the  latter  compound  is  established  by  its  decomposition 
with  alcoholic  potassium  hydroxide  into  2-hydroxy-4-methoxy- 
benzoic  acid  and  2-amino-5-dimethylaminothiophenol.  Similarly, 
6-methoxycoumaran-3-one-2-p-aminoanil,  m.  p.  183°  after  softening 
at  170°  (from  6-methoxycoumaran-3-one  and  p-nitrosoaniline), 
yields  2--p-aminoanilino-6-methoxy-2-thiol-3-ketocoumaran,  m.  p.  133° 
after  softening  at  115°;  its  oxidisability  to  a  spiran  could  not  be 
established  with  certainty.  2-Anilino-G-methoxy-2-thiol-3-lcetocou- 
maran,  m.  p.  152°,  and  2-anilino-2-thiol-3-ketocoumaran,  m.  p.  156°, 
do  not  appear  to  yield  spirans,  which  thus  seem  to  be  formed  only 
when  the  aniline  residue  contains  a  dimethylamino  group  in  the 
para  position  (cf.  Fries,  A.,  1914,  i,  880).  H.  W. 

Synthesis  of  2,-Chloroflavone  and  2/-Chloroflavonol.  A. 

Rothlisberger  ( Helv .  Chim.  Acta,  1925,  8,  112 — 117 ;  cf.  A., 
1921,  i,  682). — The  author  continues  the  investigation  of  the 
influence  of  substituent  groups  on  the  decomposition  of  the 
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dibromides  of  o-hydroxyphenyl  styryl  ketones  into  flavones  or 
benzylidenecoumaranones,  respectively,  o -Hydroxyphenyl  o-chloro- 
■styryl  ketone,  lemon-yellow,  m.  p.  102°,  from  o-ehlorobenzaldehyde 
and  o-hydroxyacetophenone,  gives  a  dibromide,  faintly  yellow, 
m.  p.  171°,  and  an  acetyl  derivative,  yellow,  softening  at  49°,  m.  p. 
52°.  The  dibromide  of  the  latter  is  colourless,  m.  p.  92°.  Treat¬ 
ment  of  either  dibromide  with  alkali  under  varied  conditions  gives 
2' -chlorojlavone,  colourless,  m.  p.  119°. 

2' -Chloroflavanone,  colourless,  m.  p.  103°,  synthesised  directly 
from  o-chiorobenzaldehyde  and  o-hydroxyacetophenone  by  the 
method  of  Kostanecki,  Lampe,  and  Tambor  (A.,  1904,  i,  440),  is 
readily  converted  into  the  yellow  iso nitroso  derivative,  m.  p.  (slow 
heating)  142°  or  (rapid  heating)  158 — 159°.  Subsequent  hydro¬ 
lysis  yields  colourless  2 '  -chloroflavonol,  m.  p.  178°  ( acetyl  derivative, 
m.  p.  143°). 

(3-Coumaranone,  when  condensed  with  o-chlorobenzaldehyde,  gives 
2 '-chlorobenzylidenecoumaranone,  yellow,  m.  p.  141°.  The  dibromide, 
colourless,  m.  p.  194°  (decomp.),  is  converted  by  alcoholic  potassium 
hydroxide  into  2' -chloroflavonol.  M.  J. 

Ligulin,  the  Colouring  Matter  of  Privet  Berries.  E.  Pfatj 
{Arch.  Pharm.,  1925,  263,  50 — 51). — This  colouring  matter  (from 
Ligustrum  vulgare )  used  for  improving  the  appearance  of  wane,  is 
termed  ligulin.  It  is  extracted  by  water;  the  hydrochloride  and 
picrate  are  described.  The  compound  is  considered  to  be  akin  to 
oenin.  The  berries  contain  no  alkaloid  or  saponin.  W.  A.  S. 

Preparation  of  Dyes.  H.  Voswinckel  (D.R.-P.  400391 ; 
from  Chem.  Zentr.,  1924,  ii,  2792 — 2793). — Acid  dyes,  showing 
pronounced  green  fluorescence  in  alkaline  solution  and  dyeing 
direct  yellow  to  brown  shades  on  wool  and  silk,  are  obtained  by 
melting  aromatic  sulphonic  acids  with  polyhydric  phenols,  especially 
resorcinol,  or  aminophenols,  especially  alkylated  m-aminophenols. 
The  products  from  resorcinol  and  the  sulphonic  derivative  of 
salicylic  acid,  o-,  m  -,  and^t-hydroxytoluic  acids  dye  mordanted  cotton 
and  when  boiled  with  sodium  sulphide  are  converted  into  substantive 
cotton  dyes.  The  dye  obtained  from  resorcinol  and  sulphosalicvlic 
acid  at  140 — 160°  gives  brown  shades  on  cotton  after  chroming. 

R.  B. 

Hydroferrocyanides  and  Hydroferricyanides  of  Alkaloids. 

I.  W.  M.  Gumming  and  D.  G.  Brown  (J.  Soc.  Chem.  hid.,  1925, 
44,  110 — 115t). — The  hydroferrocyanides  and  hydroferricyanides 
of  various  alkaloids  (cf.  Stephenson,  “  Microchemical  Tests  for 
Alkaloids,”  1921 ;  Cole,  A.,  1923,  ii,  703)  have  been  prepared  in 
alcoholic,  neutral,  and  acid  solution  by  the  general  methods  pre¬ 
viously  described  (T.,  1922,  121,  1287 ;  1923,  123,  2457 ;  A., 
1924,  i,  778;  this  vol.,  i,  122).  The  hydroferrocyanides  and  hydro¬ 
ferricyanides  of  the  following  alkaloids  are  described  :  cinchonine, 
quinine,  phenazone,  pyramidon,  cocaine,  narcotine,  brucine,  and 
strychnine.  A  method  for  obtaining  pure  hydroferricyanic  acid 
is  given.  L.  F.  H. 
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apoQuinine.  S.  Frankel  and  C.  Btthlea  (Ber.,  1925,  58, 
[2?],  559 — 563). — Quinine  is  converted  by  treatment  with  hydro¬ 
chloric  acid  ( d  1-125)  during  7 — 8  hours  at  140 — 145°  mainly  into 
apoquinine,  m.  p.  160°,  [a]1,,  — 196-37°  in  ethyl  alcohol  (98%).  The 
compound  is  converted  by  benzoyl  chloride  at  100°  into  apo quinine 
monobenzoate  dihydrochloride,  m.  p.  187°  (decomp.)  after  softening 
and  darkening  at  170°.  apoQuinine  can  be  obtained  from  anhydrous 
ether  in  microscopic  crystals  which  are  extraordinarily  hygroscopic. 
It  does  not  show  the  reactions  of  ketones.  Small  quantities  of 
chlorinated  and  chlorine-free  derivatives  of  quinine  (which  differ 
from  apoquinine  in  their  insolubility  in  potassium  hydroxide 
solution)  are  produced  during  the  action  of  hydrochloric  acid  on 
quinine.  H.  W. 

Compounds  of  Quinine  and  Copper.  F.  Erben  {Ber.,  1925, 
58,  [B'\,  468 — 470). — Complex  compounds  of  quinine  Avith  cupric 
hydroxide  are  readily  obtained  by  shaking  a  solution  of  the  base  in 
chloroform  Avith  copper  hydroxide,  free  from  acidic  ions,  dissolved 
hi  ammonia ;  the  reaction  is  facilitated  by  the  addition  of  a  little 
sodium  hydroxide.  The  ratio,  alkaloid  :  copper,  is  variable  as  in 
the  case  of  cuprammonium.  Compounds  containing  10,  8,  6,  or  4 
mols.  of  base  to  each  mol.  of  copper  hydroxide  are  pink  and  exhibit 
much  the  same  solubilities  as  quinine.  The  compound, 
Cu(OH)2,2C20H24O2N2, 

m.  p.  192°  or  (hydrated),  m.  p.  88°,  and  the  substance, 
Cu(OH)2,C20H24O2N2, 

m.  p.  220°,  are  described.  The  corresponding  dihydrochlorides  are 
yellow  and  yield  yellow  solutions  in  Avater.  H.  W. 

Aminoquinine.  S.  Frankel,  C.  Tritt,  M.  Mehrer,  and  O. 
Herschmann  [Ber.,  1925,  58,  [J?],  544—554). — Attempts  to 

introduce  an  amino  group  into  the  \dnyl  side-chain  of  quinine  and 
its  derivatives  were  unsuccessful.  Hydroquinine  chloride  and 
ammonia  yielded  only  quinine.  Quinine  chloride  (A.,  1923,  i,  362) 
reacted  to  only  a  very  limited  extent  with  aqueous  or  alcoholic 
ammonia;  a  similar  result  was  obtained  with  quinine  dibromide 
and  quinine  tribromide.  Quinine  chloride  was  therefore  heated 
Avith  potassium  phthalimide  at  160 — 170°,  whereby  phthalylamido- 
quinine,  C28H2703N3,H20,  m.  p.  140°,  was  obtained  (isolated  as  the 
picrate,  C34H30O10N6,  m.  p.  145°,  from  the  crude  product  of  the 
reaction).  Similarly,  quinine  chloride  was  converted  by  the  sodium 
derivative  of  benzenesulphonamide  at  160°  in  a  vacuum  into 
benzenesulphonamidoquinine,  which  was  characterised  as  the 
picrate,  C20H23ON2-NH*SO2Ph,C6H2(NO2)yOH,  decomp.  137°. 
Hemo\7al  of  the  acyl  groups  from  these  compounds  was  exceptionally 
difficult,  since  the  resulting  aminoquinine  was  simultaneously  de- 
methylated  and  isomerised  by  the  concentrated  acids  with  production 
of  a  mixture  of  compounds  ;  under  certain  conditions,  aminoquinine 
sulphate,  C20H23ON2*NH2,H2SO4,  decomp.  227°  (in  a  closed  capillary), 
was  obtained  in  small  yield  and  Avas  characterised  further  by 
conversion  into  the  corresponding  picrate,  C20H25ON3,C6H3O7N3, 
m.  p.  120°.  Crude  aminoquinine  was  converted  by  acetic  anhydride 
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and  sodium  acetate  into  a  substance  which  could  not  be  caused  to 
crystallise  as  free  base  or  as  sulphate ;  it  was  therefore  precipitated 
with  picric  acid,  whereby  two  picrates,  m.  p.  122 — 125°  and  153°, 
respectively,  were  obtained  which  appeared  to  be  diacetamido- 
quinine  dipicrates,  C20H23ON2*NAc2,2C6H3O7N3.  Treatment  of  the 
crude  aminoquinine  with  methyl  sulphate  and  sodium  hydrogen 
carbonate  gave  a  quaternary  ammonium  base  which  was  isolated 
as  quininetrimethylammonium  monopicrate, 

C20H23ON2'NMe2OH,C6H3O7N3 ; 

the  product  could  not,  however,  be  freed  completely  from  a  green 
dye  which  was  formed  during  the  reaction. 

The  difficulty  of  replacing  the  halogen  atom  of  quinine  chloride 
has  led  to  the  examination  of  other  methods  of  obtaining  animated 
derivatives.  Thus,  quinotoxinephenylhydrazone  was  converted 
into  the  crystalline  dipicrate,  C26H30ON4,2C6H3O7N3,  decomp. 
130 — 137°  (indefinite),  from  which  potassium  carbonate  liberated 
only  the  amorphous  phenylhydrazone  (a  crystalline  p - bromophe nyl- 
hydrazone  was  isolated).  Reduction  with  sodium  amalgam  and 
acetic  acid,  sodium,  and  amyl  or  ethyl  alcohol,  or  with  zinc  dust  and 
glacial  acetic  acid  did  not  lead  to  the  desired  aminoquinotoxine. 

H.  W. 

Aminoquinotoxine.  S.  Frankel  and  N.  Diamant  (Ber., 
1925,  58,  [B],  554 — 559). — Quinotoxineoxime,  C20H25O2N3,  m.  p. 
(indef.)  112 — 116°,  is  prepared  as  a  yellow,  amorphous  powder 
which  becomes  resinified  with  unusual  ease,  by  the  interaction  of 
quinotoxine  oxalate  and  hydroxylamine  hydrochloride  in  strongly 
alkaline,  aqueous -alcoholic  solution.  It  is  only  slowly  attacked  by 
sodium  amalgam  or  sodium  and  ethyl  alcohol,  but  is  reduced  by 
sodium  and  amyl  alcohol  in  the  presence  of  acetic  acid  to  amino¬ 
quinotoxine,  which  could  not  be  caused  to  crystallise  and  did  not 
yield  a  crystalline  hydrochloride,  sulphate,  tartrate,  or  oxalate. 
The  picrate,  C20H27ON3,2C6H3O7N3,  m.  p.  110°,  the  additive  com¬ 
pound  with  cadmium  chloride,  C20H27ON3,3CdCl2,  decomp.  255 — 
260°  after  softening  at  210 — 220°,  the  chloroplatinate, 
C20H27ON3,H2PtCI6, 

decomp.  295 — 305°  after  darkening  at  250°,  and  the  benzoate, 
C27H3i02N3,H20,  m.  p.  66°,  are  described.  H.  W. 

Constitution  of  Physostigmine  [Eserine].  E.  Spatii  and 
O.  Brunner  (Ber.,  1925,  58,  [R],  518 — 523). — Physostigmol  is 
shown  to  be  5-hydroxy-l  :  3-dimethylindole  by  direct  comparison 
of  5-methoxy-l  :  3-dimethyldehydroindole  with  hydrophysostigmol 
methyl  ether,  thus  confirming  the  conclusion  reached  by  Stedman 
(A.,  1924,  i,  981)  in  a  different  manner. 

Acetone-p-methoxyphenylhydrazone,  m.  p.  60°,  is  converted  by 
treatment  with  anhydrous  zinc  chloride  in  a  vacuum  at  110°  into 
o-methoxy-2-methylindole,  m.  p.  85 — 86°,  which  is  transformed  by 
reduction  with  tin  and  hydrochloric  acid  and  subsequent  methyl- 
ation  into  5-methoxy-l  :  2-dimethyldehydroindole  (picrate,  m.  p. 
171 — 172°).  By  a  similar  series  of  reactions,  acetone-m-methoxy- 
phenylhydrazone  is  transformed  successively  into  6(  2A)-methoxy- 
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2 -methylindole,  m.  p.  102 — 103°,  and  6(  H)-melhoxy-l  :  2-dimethyl- 
dihydroindole  ( picrate ,  m.  p.  144 — 145°).  Propaldehyde-p-methoxy- 
phenylhydrazone  is  transformed  into  5-methoxy-3-methylindole  (cf. 
Blaikie  and  Perkin,  A.,  1924,  i,  547)  and  5-methoxy-l  :  3-dimethyl- 
di hydroindole,  the  picrate  of  which,  m.  p.  128 — 129°,  is  identical  with 
that  of  hydrophysostigmol  methyl  ether.  Methyl-p-anisidine,  b.  p. 
Ill — 113°/9  mm.,  is  converted  by  nitrous  acid  and  subsequent 
reduction  of  the  nitroso  compound  into  a.s-p-methoxyphenylmethyl- 
hydrazine,  b.  p.  135 — 139°/10  mm.,  which,  when  condensed  with 
propaldehyde  and  subsequently  heated  with  zinc  chloride  at  110°/ 
vacuum  gives  5-methoxy-l  :  3-dimethylindole,  identical  with  physo- 
stigmol  methyl  ether.  H.  W. 

Constitution  of  Lupanine.  H.  Thoms  and  K.  Bergerhoff 
{Arch.  Pharm.,  1925,  263,  3 — 12). — This  paper  contains  a  survey 
of  the  literature  of  the  lupin  alkaloids.  Lupanine,  m.  p.  44°  (cf. 
Molander,  A.,  1921,  i,  886),  b.  p.  215 — 220°/10  mm.,  picrate ,  m.  p. 
180°,  when  fused  with  potassium  hydroxide,  yields  a  base,  (C7H9N)2, 
already  described,  and,  in  small  amount,  a  hydrocarbon,  C10H16,  b.  p. 
120 — 135°/10  mm.  Lupanine  methiodide,  m.  p.  240 — 241°,  affords 
a  hydroxide  which  when  distilled  regenerates  lupanine.  This 
indicates  that  no  methylimino  group  is  present.  When  lupanine  is 
treated  with  cyanogen  bromide  (von  Braun’s  method),  ring  scission 
takes  place,  for  the  product  is  the  compound  C15H24ON2,BrCN,  m.  p. 
122°.  This  substance,  which  is  obtained  only  in  meagre  yield,  is 
converted  by  the  action  of  ammonia  and  hydrogen  sulphide  into 
the  thiocarbamido  derivative,  m.  p.  85°  (+  alcohol  of  crystallisation) 
or  140°  (after  drying),  and  loses  its  cyanogen  group  when  heated  with 
concentrated  hydrobromic  acid,  giving  an  oily  product  which  forms 
an  unstable  chloroaurate,  C15H24ON2Br,HAuCl4,  m.  p.  147 — 150°. 
When  lupanine  is  distilled  with  zinc  dust,  it  yields  two  hydrocarbons, 
one  (b.  p.  118 — 125°/14  mm.)  apparently  identical  with  that  from  the 
potash  fusion,  and  another,  in  very  small  amount,  a  solid,  together 
with  two  bases,  the  first  of  which,  C7H9N,  has  b.  p.  150 — 151°  and 
is  apparently  an  ethylpyridine  ( picrate ,  m.  p.  139 — 140°)  and  the 
second,  b.  p.  160 — 164°/14  mm.,  has  the  formula  (C7H9N)2.  The 
latter  gives  a  mercuric  chloride  double  salt  (decomp.  91°)  and 
appears  to  be  identical  with  the  basic  product  of  the  potash  fusion. 

On  a  basis  of  these  results  and  the  constitution  of  various  analogues 
the  annexed  formula  is  provisionally  assigned  to  lupanine, 

ch2*ch2-ch — ch-ch2-ch2 

l  £  1  I  I  £  \  £ 

CH2*N - OH  CH-N— CH-^q 

ch2-ch2  ch2-ch-ch2  w.  a.  s. 

Jaborandi  Alkaloids.  I.  Pilocarpidine.  E.  Spath  and  E. 
Kunz  (Ber.,  1925,  58,  [2?],  513 — 518). — It  is  shown  that  pilocarpidine 
is  demethylated  pilocarpine  of  the  constitution 


90^HEt>CH.CH 

since  it  is  converted  by  cold  methyl  iodide  into  pilocarpine 
(identified  as  the  nitrate) ;  further,  the  successive  treatment  of  the 
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crude  methylated  pilocarpidine  with  methyl  iodide  and  sodium 
picrate  yields  a  methopicrate,  C18H210,,N5,  m.  p.  142 — 143°,  identical 
with  that  obtained  from  pilocarpine  methiodide.  The  metho- 
chloroaurate,  m.  p.  103 — 104°,  and  methochloroplatinate,  m.  p. 
about  220°  when  rapidly  heated  [Langenbeck  (this  vol.,  i,  151)  gives 
m.  p.  224 — 225°],  from  the  two  sources  are  identical.  The  possibility 
that  pilocarpidine  is  stereochemically  related  to  isopilocarpine  and 
suffers  conversion  into  a  substance  of  the  pilocarpine  series  during 
methylation  is  excluded,  since  the  isopilocarpidine  is  converted  by 
quaternary  methylation  and  subsequent  treatment  with  sodium 
picrate  into  iso pilocarpine  methopicrate,  m.  p.  119 — 120°;  pilo¬ 
carpidine  is  transformed  into  isopiloearpidine  ( nitrate ,  m.  p.  109 — 
111°)  by  treatment  with  alcoholic  sodium  ethoxide  solution  at  the 
atmospheric  temperature.  The  following  salts  are  described 
incidentally  :  pilocarpidine  chloroaurate,  m.  p.  124 — 126° ;  pilo¬ 
carpidine  2:4:  6-trinitro-m-tolyloxide,  m.  p.  149 — 150° ;  pilo¬ 
carpine  2:4:  Q-trinitro-m-tolyloxide,  m.  p.  188 — 189°  after  slight 
softening;  pilocarpine  chloroaurate,  m.  p.  124 — 125°  [Jowett  (T., 
1900,  77,  478)  gives  m.  p.  117 — 130°];  isopilocarpine  chloroaurate, 
m.  p.  159°.  H.  W. 


Synthesis  of  Aporphine.  J.  Gadamer,  M.  Oberlin,  and  A. 
Schoeler  (Arch.  Pharm.,  1925,  263,  81 — 99 ;  cf .  A.,  1924,  i,  1227). 
— The  i//- basic  form  of  A-methylisoquinolinium  hydroxide  is  con¬ 
densed  with  o-nitrotoluene  in  presence  of  sodium  ethoxide  giving 
l-o-nitrobenzyl-2-methyl-l  :  2-dihydroisoquinoline  (I) ;  this  on 
reduction  gives  l-o-aminobenzyl-2-methyltetrahydroisoquinoline 
(II),  which  on  diazotisation  and  treatment  with  copper  powder 
yields  aporphine  (III).  Proof  of  the  structure  of  the  latter  is 
afforded  by  exhaustive  methylation,  when  it  gives  1-vinylphen- 
anthrene  (IV). 


X/  (I.) 


h2 


II  I 
\X  (no 


o-Nitrophenylaceto-P-phenylethylamide  gives,  on  heating  with 
phosphoric  oxide  in  xylene,  an  oily  base,  whilst  on  reduction  with 
phenylhydrazine  it  gives  o -aminophenylaceto- (3 -phenylethylamide, 
m.  p.  105°  (uncorr.),  white.  l-o-Nitrobenzyl-2-methyl-l  :  2-dihydro- 
isoquinoline,  m.  p.  90°  (uncorr.),  reddish-brown,  when  reduced 
yields  1  -o-aminobenzyl-2-methyltetrahydroisoquinoline  hydrochloride, 
m.  p.  247 — 250°  (uncorr.),  and  chlorostannate.  The  hydrochloride, 
on  treatment  as  above,  yields  aporphine  hydrochloride,  decomp, 
above  250°,  from  which  are  prepared  the  hydriodide,  white,  decomp. 
260°,  the  hydrobromide,  decomp.  230°,  and  the  nitrate,  decomp. 
200 — 210°.  Aporphine  gives  with  Froehde’s  reagent  a  green,  and 
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with  Mandelin’s  reagent  a  bluish-red  colour.  On  treatment  with 
methyl  sulphate  and  subsequently  with  sodium  hydroxide,  apor- 
phine  hydrochloride  yields  aporphinemethine,  a  viscous  oil,  which 
gives  a  solid  methiodide.  The  latter  is  converted  by  potassium 
hydroxide  into  trimethylamine  and  1  -vinylphenanthrene  (obtained 
in  solution  only),  acid  reduction  of  the  latter  leading  to  1-ethyl- 
phenanthrene,  and  catalytic  reduction  to  the  isolation  of  a  picrate, 
m.  p.  170°.  B.  F. 

Electrolytic  Reduction  of  Pyridine.  Preparation  of  Piper¬ 
idine.  C.  Marie  and  G.  Lejeune  (J.  Chim.  physique ,  1925,  22, 
59 — 61). — A  65%  yield  of  piperidine  may  be  obtained  by  electro¬ 
lysing  at  30 — 40°  a  sulphuric  acid  solution  of  pyridine  at  a  reduced 
lead  cathode  with  a  current  density  of  6  amp. /dm.2  Some  tetra- 
hydropyridine  (dipiperideine)  is  simultaneously  formed.  F.  G.  T. 

Process  of  Nitration  with  the  Aid  of  Nitrogen  Oxides  from 
Air  or  Ammonia.  II.  A.  Schaarschmidt,  H.  Balzerkiewicz, 
and  J.  Gante. — (See  i,  532.) 

Formation  of  the  Pyrrole  Ring  by  the  Action  of  Ammonia 
on  Carbohydrates.  A.  Shmook  ( Isvestia  Petr.  Selskochos. 
Akad.  [ifatss.],  1919,  No.  1 — 4,  25 — 33). — The  product  obtained  on 
heating  dextrose,  starch,  or  pentosans  with  ammonium  salts 
(preferably  oxalate)  gives  the  pine- wood  pyrrole  reaction.  Addition 
of  zinc  dust  accelerates  the  process.  Apparently  furan,  derived 
from  ammonium  mucate,  then  reacts  with  ammonia,  so  that  the 
ammonia  does  not  participate  in  ring  closure,  pyrrole  being  formed 
by  the  exchange  of  an  oxygen  atom  for  the  imino  group,  as  in  the 
conversion  of  pyrone  into  the  corresponding  pyridine  derivative. 
On  passing  dry  ammonia  into  anhydrous  alcoholic  dextrose,  a 
substance,  m.  p.  123°,  probably  having  the  composition 
OH-CH2’[CH(OH)]5-NH2, 

is  obtained.  In  the  presence  of  zinc  oxide,  or  at  a  high  temperature, 
some  5-methylglyoxaline  is  produced.  The  product  (30%)  obtained 
on  refluxing  dextrose  with  glycerol  at  270 — 280°,  ammonia  being 
meanwhile  passed  through  the  liquid,  is  an  oil  of  which  the  most 
stable  fraction,  possibly  2-methyl-5-aminomethylpyrrole,  has  b.  p. 
140 — 150° ;  it  forms  a  hydrochloride  and  chloroplatinate.  Its 
possible  mode  of  formation  is  discussed.  Chemical  Abstracts. 

Synthesis  of  Xanthopyrrolecar  boxy  lie  Acid.  Synthesis  of 
the  Acid  Scission  Products  of  Blood  Pigment.  III.  H. 

Fischer  and  J.  Klarer  ( Annalen ,  1925,  442,  1 — 7). — The  methods 
recently  used  in  the  synthesis  of  cryptopyrrolecarboxylic  acid  and 
phyllopyrrolecarboxylic  acid  (A.,  1924,  i,  543,  1233)  have  been 
applied  to  the  synthesis  of  the  xanthopyrrolecarboxylic  acid 
described  by  Piloty  and  Dormann  (A.,  1913,  i,  539;  1915,  i,  451), 
and  the  structure  originally  assigned  to  this  acid  is  thereby  con¬ 
firmed.  Its  presence  in  the  scission  products  of  blood  pigment 
affords  some  support  for  Willstatter’s  assumption  of  a  ~CIC~  bridge 
linking  the  four  pyrrole  rings  in  blood  pigment. 

Magnesium  ethyl  bromide  on  successive  treatment  in  an  atmo- 
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sphere  of  nitrogen  with  4-methyl-2-ethylpyrrole  and  ethyl  chloro- 
formate  gives  in  88%  yield  ethyl  4-methyl-2-ethylpyrrole-5-carboxylate, 
m.  p.  74°,  which  on  treatment  with  hydrogen  cyanide  and  hydrogen 
chloride  in  dry  ether,  and  decomposition  of  the  imide  with  water, 
is  converted  (yield  70%)  into  5-carbethoxyA-methyl-2-eihylpyrrole- 
3-aldehyde,  m.  p.  98°  (oxime,  m.  p.  202°,  rhodamine  condensation 
product,  yellowish- brown  needles,  m.  p.  208°,  azlactone  with  hippuric 
acid,  m.  p.  227°).  This  aldehyde  condenses  with  malonic  acid  in 
presence  of  piperidine  to  give  the  unstable  5-carbethoxyA-methyl - 
2-ethylpyrrole-3-acrylic  acid,  m.  p.  240°,  which  when  reduced  with 
sodium  amalgam  affords  5-carbethoxyA-methyl-2-ethylpyrrole-3- 
propionic  acid,  m.  p.  138°.  From  the  latter  acid,  xanthopyrrole- 
carboxylic  acid  (4-methyl-2-ethylpyrrole-3-propionic  acid),  m.  p. 
109-5°,  is  obtained  by  heating  with  acetic  and  hydriodic  acids  at 
100°.  The  free  acid  rapidly  becomes  red  in  air,  owing  to  oxidation. 
Its  alcoholic  solution  turns  yellow,  and  shows  the  urobilin  spectrum. 
With  Ehrlich’s  reagent,  the  acid  at  first  shows  an  intense  red 
coloration  and  a  band  at  568-1  to  514,  which  gradually  shifts  and 
after  3  hrs.  the  characteristic  bands  of  haematin,  662 — 629-3, 
564-6 — 546,  and  a  weaker  band  at  480  are  produced.  With 
cyanoacetic  acid,  the  above  aldehyde  yields  5-carbethoxyA-methyl- 
2-ethylpyrrole-3-oc-cyanoacrylic  acid,  bright  yellow  needles,  m.  p. 
209°.  R.  B. 

3-Cyanoindole.  N.  I.  Gavrilov  ( Isvestia  Petr.  Selskochos. 
AJcad.  [Russ.],  1919,  No.  1 — 4,  14 — 25). — o-Aminobenzyl  cyanide, 
sodium,  and  ammonium  formate  in  ether  give  3-cyanoindole,  m.  p. 
178°,  in  12-5%  yield  (cf.  Majima,  Shigematsu,  and  Rokkaku,  A., 
1924,  i,  1235).  Reduction  of  3-cyanoindole  with  sodium  and  alcohol 
causes  fission  of  the  heterocyclic  ring,  producing  o-aminoethyl- 
benzene,  together  with  3-indolecarboxylic  acid. 

Chemical  Abstracts. 

General  Method  of  Preparation  of  Substituted  Indoles. 

A.  Verley  and  (Mlle.)  J.  Beduwe  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
189 — 191). — The  method  for  the  preparation  of  a-substituted 
indoles  (cf.  Verley,  A.,  1924,  i,  1106)  is  exemplified  by  the  prepar¬ 
ation  of  a-ethylindole,  m.  p.  43°,  b.  p.  142 — 143°/5  mm.,  a  -propyl- 
indole,  m.  p.  34°,  b.  p.  147 — 148°/5  mm.,  and  a-iso butyliiidole,  m.  p. 
42°,  b.  p.  149 — 150° /5  mm.,  by  the  action  of  sodamide  at  250 — 260° 
on  propiono-o-toluidide,  m.  p.  89-5°,  butyro-o-toluidide,  m.  p.  75°, 
and  valero-o-toluidide,  m.  p.  79°,  respectively.  The  a-alkylindoles 
have  more  ethereal  and  less  unpleasant  odours  than  those  of  the 
corresponding  ^-derivatives.  F.  G.  W. 

Constitution  of  Acridine.  K.  von  Attwers  and  R.  Kraul 
(Ber.,  1925,  58,  [i?],  543 — 544). — Spectrochemical  comparison  of 
acridine,  ms-diliydroacridine,  and  certain  of  their  derivatives  and 
diphenylamine  in  the  molten  state  or  dissolved  in  quinoline  shows 
that  seven  double  linkings  are  present  in  the  acridine  molecule,  as 
has  been  found  previously  for  anthracene  (A.,  1920,  i,  540).  This 
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conception  is  in  agreement  with  the  relative  basicity  of  acridine 
and  its  dihydro  derivative.  H.  W. 


2:3:  3-Trimethyl-S-naphthindolenine  and  the  Formula  of 
the  Indolenines.  G.  Plancher,  U.  Colacicchi,  and  O.  Barbieri 
( Oazzetta ,  1925,  55,  52 — 60). — Plancher  (A.,  1898,  i,  536;  1899, 

i,  450)  has  shown  that  the  2-alkylindolenines,  C6H4<C^^^|^CMe, 

react  also  as  the  isomeric  2-alkylideneindolines,  C6H4<Cjjjjj€  :?>c:ch2, 

whereas  Konschegg  (A.,  1905,  i,  924;  1906,  i,  452 ;  cf.  also  Zangerle, 
A.,  1910,  i,  430)  gives  exclusive  preference  to  the  alkylideneindoline 
formula.  By  condensing  methyl  isopropyl  ketone  with  (3-naphthyl- 
hydrazone  in  alcoholic  solution  in  presence  of  zinc  chloride,  the 
authors  have  obtained  2:3:  3-trimethyl-(3-naphthindolenine, 


CMe2*CMe 

which  (1)  when  reduced,  takes  up  two  atoms  of  hydrogen  to  form 
the  corresponding  2:3:  3-trimethylnaphthindoline ;  (2)  when 

treated  with  benzoyl  chloride  according  to  the  Schotten-Baumann 
method,  gives  a  benzoyl  derivative  containing  a  molecule  of  benzoic 
acid  more  than  the  base  and  hence  a  molecule  of  water  more  than 
ordinary  benzoyl  derivatives,  this  being  the  behaviour  of  Reissert’s 
tertiary  quinoline  bases ;  (3)  reacts  readily  with  nitrous  acid  giving, 
not  a  nitrosoamine,  but,  like  other  indolenines,  an  oxime  having  the 
•CHINOH  in  the  2-position  and  reacting  with  acetic  anhydride  to 
form  a  nitrile,  which,  in  its  turn,  yields  an  amidoxime.  Thus, 
2:3:  3-trimethyl- fi-naphthindolenine,  which  is  found  to  be  identical 
with  Fischer  and  Steche’s  dimethyldihydronaphthaquinoline  (A., 
1887,  588;  1888,  298),  behaves,  in  these  reactions,  in  accordance 
with  the  indoleninic  structure,  this  being  confirmed  also  by  its 
resistance  to  oxidation. 

2:3:  3-Trimethyl- p-naphthindolenine,  the  hydxiodide  of  which 
has  m.  p.  232°  (Zangerle,  loc.  cit.,  gave  224 — 225°),  is  accompanied, 
when  prepared  as  described  above,  by  a  small  quantity  of  a  com¬ 
pound,  m.  p.  145 — 147°,  not  yet  investigated.  2:3:  3-Trimethyl- 
p-naphthindoline  forms  a  hydriodide,  m.  p.  264°,  and  the  benzoyl 
derivative,  C15H15N,Ph*C02H,  m.  p.  175 — 177°;  Zangerle’s  sup¬ 
posed  benzoyl  compound  of  the  ordinary  type,  m.  p.  114°,  was 
evidently  impure. 

3  :  3  -  Dimethyl- $-naphthindolenyl  -  2  -formox  ime , 

c10h6<^^>c-ch:noh, 

obtained  when  the  above  naphthindolenine  is  treated  with  nitrous 
acid,  forms  yellow  silky  needles,  m.  p.  211 — 212°,  and  reacts  with 
acetic  anhydride  to  form  the  corresponding  nitrile , 

'CM<g>C-CN. 


c10h6< 
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m.  p.  130°.  Treatment  of  this  nitrile  with  hydroxylamine  yields 
the  formamidoxime,  C10Hc<CM^>C-C(NH2l!NOH.  m.  p.  182°. 

T.  H.  P. 

Additive  Formation  of  Four-member ed  Rings.  VI.  Addi¬ 
tion  of  Azo  Compounds  to  Ethylenes  and  some  Transform¬ 
ations  of  the  Dimethylene-1  :  2-di-imine  Ring.  C.  K.  Ingold 

and  S.  D.  Weaver  ( J .  CTiem.  Soc.,  1925,  127,  378 — 387). — Inter¬ 
action  of  the  •NIN*  and  ICICI  groupings,  to  form  a  four-membered 
ring,  is  favoured  by  employing  ethylene  derivatives  with  a  large 
gem-grouping,  whilst  azo  compounds  possessing  free  residual 
affinity  are  chosen.  Ethyl  azodiearboxylate,  b.  p.  121 — 125°/ 
16  mm.,  is  obtained  (together  with  ethyl  hydrazotricarboxylate, 
b.  p.  200 — 201°/23  mm.)  by  the  action  of  ethyl  chloroformate  on 
hydrazine,  followed  by  oxidation  of  the  hydrazo-ester  with  nitric 
acid.  Similarly,  oxidation  of  the  hydrazo-ester  from  ethyl  chloro¬ 
formate  and  phenylhydrazine,  by  means  of  permanganate,  gives 
ethyl  phenylazocarboxylate. 

Ethyl  phenylazocarboxylate  combines  with  diphenylketen  in 
light  petroleum  during  24  hrs.,  forming  ethyl  4-keto-2  :  3  :  3 -tri- 
phenyldimethylene-l  :  2-di-imine-l-carboxylate  (I),  m.  p.  132 — 133° 
(yield  70%).  This  is  converted  by  hot  aqueous-alcoholic  sodium 
hydroxide  into  $-phenyl-ci-carbethoxyhydrazine-$-diphenylacetic  acid 
(II),  m.  p.  157 — 158°,  to  which  this  formula  is  assigned  by  analogy 
(cf.  Staudinger,  Klever,  and  Kober,  A.,  1910,  i,  586),  and  II  by  acetic 
anhydride  is  reconverted  into  I.  By  boiling  the  alcoholic  solution 
of  I  with  hydrogen  chloride  it  forms  ethyl  3-keto-2  :  2-diphenyl- 
tetrahydroquinoxaline-4-carboxylate  (III),  by  a  transformation  of 
the  o-semidine  type;  for  purification  the  alcoholic  solution  of 

NPh-NH-C02Et  NPh-N-C02Et  NH-C6H4-N-C02Et 

CPh2-C02H  CPh2-CO  CPh2 - CO 

(II.)  (I.)  (HI.) 

this  product  is  boiled  with  sodium  hydroxide,  when  a  substance, 
m.  p.  180 — 181°  (a  ketotriphenyloxadiazole  ?),  is  filtered  off,  whilst, 
from  the  acidified  filtrate,  chloroform  extracts  the  quinoxaline, 
m.  p.  168°;  monoacetyl  derivative,  m.  p.  190 — 191°.  After  heating 
I  with  phosphorus  pentachloride  in  presence  of  phosphorus  oxy- 
chloride,  and  then  treating  with  water,  alcohol 
'  \-N — CPh2  extracts  from  the  solid  product  1 : 4-endo keto~ 
CO  j  2-keto-3  :  3 -diphenyltetrahydroquinoxaline  (annexed 
.  .-N— CO  formula),  m.  p.  335°  (yield  6%),  which  is  of  interest 

because  the  space  model  lies  in  3  planes ;  dilution  of 
the  alcoholic  solution  with  water  yields  a  dichloro  compound  (2  :  2-di- 
chloro-1 : 4 - em/oketo - 3 : 3 - dipheny  1 1  etrahy  droq uinoxaline  ? ),  m. p.  246° 
(decomp.) ;  replacement  of  the  phosphorus  oxychloride  by  benzene 
leads  to  formation  of  a  monochloro  compound  (3-chloro-2  :  2-di- 
phenyl-1  :  2-dihydroq  uinoxaline  ?),  m.  p.  204°. 

Ethyl  azodiearboxylate  and  diphenylketen  form  ethyl  3  :  5 -diketo- 
4:4:6:  Q-tetraphenylhexahydropyridazine-1  :  2 -dicarboxylate  (IV), 
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m.  p.  129 — 131°,  which  in  boiling  alcoholic  solution  is  hydrolysed 
by  hydrogen  chloride  to  anhydro-a.-diphenylacetyl-a.(oT  $)-carboxy- 
[3(or  a.)-carbethoxyhydrazine-$-diphenylacetic  acid  (V),  m.  p.  155 — 156°. 
Ethyl  azodicarboxylate  and  as-diphenylethylene  give  ethyl  6  :  6- 


CPh2-N(C02Et)  -N(C02Et) CPh2-N-N(C02Et)-C0-CHPh2  Qr 

co — cph2 — co  co-o-6o 

(IV.)  CPh2-N(C02Et)-N-C0-CHPh2 

CO — -o - CO 

(V.) 


diphenylhexahydro  - 1  :  2  :  3  :  4  -  tetrazine  - 1  :  2  :  3  :  4  -  tetracarboxylate, 

CPh2-N(C02Et)-N(C02Et)  164—166°.  Ethyl  azodicarb- 

CH2-N(C02Et)-N  (C02Et)  F  J 

oxylate  and  styrene  give  ethyl  G-phenylhexahydro-1  :  2  :  3  :  4 -tetr- 
azine-1  :  2  :  3  :  4:-tetracarboxylate,  m.  p.  133 — 134°. 

From  benzylidene-p-nitrobenzylamine  and  diphenylketen  is 
produced  a  compound,  m.  p.  133 — 134°  (2-keto-3  :  3  :  4-triphenyl- 
1-p-nitrobenzyltrimethyleneimine  ?).  F.  M.  H. 


Synthesis  of  the  Polypeptide-Hydantoin  :  1  -Methyl-4-p- 

hydroxybenzylhydantoin-3-acetic  Acid.  D.  A.  Hahn  and  A.  G. 
Renfrew  ( J .  Amer.  Chem.  Soc.,  1925,  47,  147 — 163). — 4 -Anisyl- 
l-methylhydantoin  (I),  m.  p.  116 — 118°,  was  prepared  by  reducing 
l-methyl-4-anisylidenehydantoin  (cf.  Johnson  and  Nicolet,  A.,  1912, 
i,  585).  Ethyl  l-methylA-anisylidenehydantoin-3-acetate  (II),  m.  p. 


NMe-CO 


CO 

nh--ch-ch2 

(I.) 


C6H4-OMe 


NMe-CO 


CO 


C02Et-CH2-N 


C6H4-OMe 

c:ch 

(II.)  NMe-CO 

CO  I 


c6h4-oh 


co2h-ch2-n- 


-CH-CH, 


(III.) 


107 — 108°,  obtained  by  heating  the  sodium  derivative  of  1-methyl- 
4-anisylideneliydantoin  with  ethyl  chloroacetate,  affords,  on  hydro¬ 
lysis  with  alkalis,  l-methylA-anisylidenehydantoin-3-acetic  acid, 
m.  p.  168 — 169°  ( sodium  salt,  m.  p.  310°),  whilst  acid  hydrolysis 
yields  a  mixture  of  the  latter  with  an  isomeride,  m.  p.  203 — 205°, 
from  which  an  ethyl  ester,  m.  p.  127 — 128°,  isomeric  with  (II),  was 
prepared.  Ethyl  4:-anisyl-l-methylhydantoin-3-acetate,  m.  p.  75-5 — 
77°,  was  prepared  analogously  to  (II)  from  (I)  and  also  by  the 
reduction  of  (II)  with  hydrogen  in  presence  of  palladium,  in  alcoholic 
solution.  1-M ethyl A-p-hydroxybenzylhydantoin-3-acetic  acid  (III), 
m.  p.  167 — 167-5°,  was  obtained  from  either  of  the  above  1-methyl- 
4-anisylidenehydantoin-3-acetic  acids,  or  their  ethyl  esters,  and  also 
from  ethyl  l-methyl-4-anisylhydantoin-3-acetate,  in  all  cases  by 
the  action  of  hydriodic  acid  and  red  phosphorus  at  130 — -140°. 
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Hydrolysis  of  the  ethyl  ester,  m.  p.  145 — 146°,  with  barium  hydroxide 
solution,  afforded  methylamine,  carbon  dioxide,  and  a  solution 
from  which  a  barium  hydrogen  salt  [(+3H20),  m.  p.  110°  with 
loss  of  water  and  subsequent  resolidification,  and  m.  p.  250 — 260° 
(decomp.)]  of  the  acid  C02H-CH2-NH-CH(C02H)-CH2-C6H4-0H, 
was  precipitated  by  acetic  acid,  or  from  which  the  normal  barium 
salt,  m.  p.  280 — 290°,  was  obtained  on  concentration.  The  ethyl 
ester,  m.  p.  84 — 85-5°,  was  obtained  from  the  above  barium  salts 
by  treatment  with  alcohol  and  hydrogen  chloride.  F.  G.  W. 

Hydantoins.  XLI.  Synthesis  of  Hydantoins  containing 
Phenolic  Groups  in  the  Glyoxaline  Nucleus.  R.  D.  Coghill 
and  T.  B.  Johnson  ( J .  Amer.  Chem.  Soc.,  1925,  47,  184 — 193). — 
3-p-Methoxyphenyl-2-thiohydantoin ,  m.  p.  214°,  obtained  by  the 
action  of  ethyl  aminoacetate  on  p-methoxyphenylcarbimide  in 
alcohol  in  presence  of  an  equivalent  of  potassium  hydroxide,  and 
heating  the  product  with  hydrochloric  acid,  yielded  3-p-methoxy- 
phenylhydantoin  (cf.  Hill  and  Kelsey,  A.,  1922,  i,  1141)  when 
digested  with  aqueous  chloroacetic  acid,  and  this  was  demethylated 
by  heating  with  hydrobromic  acid  in  glacial  acetic  acid  under 
pressure  at  100°,  with  formation  of  3-p -hydroxyphenylhydantoin, 
m.  p.  267°.  3-p-Ethoxyphenyl-2-thiohydantoin,  m.  p.  197°, 
exists  in  a  white  (stable)  and  a  yellow  (labile)  modification.  The 
stable  form  is  obtained  analogously  to  the  above  corresponding 
methoxy  derivative,  the  labile  isomeride  being  obtained  by  using 
concentrated  potassium  hydroxide  as  the  condensing  agent,  isolating 
the  potassium  salt  of  p-ethoxyphenylthiohydantoic  acid,  m.  p.  128° 
(decomp.),  which  is  the  primary  reaction  product,  and  boiling 
this  with  hydrochloric  acid.  The  unstable  isomeride  is  converted 
into  the  stable  modification  by  boiling  in  alcohol  acidified  with 
hydrochloric  acid.  3-p-Ethoxyphenylhydantoin,  m.  p.  203°,  could 
not  be  de-ethylated  by  heating  with  hydrobromic  acid  in  acetic 
acid.  3-p -Nitrophenylthiohydantoin,  yellow,  m.  p.  170 — 172° 
(decomp.),  was  also  prepared.  p-Methoxyphenylglycine  has  m.  p. 
146°  (cf.  Vater,  A.,  1884,  1144).  p-M  ethoxy phenylcarbamide,  m.  p. 
168°,  obtained  by  the  action  of  potassium  cyanate  on  anisidine 
hydrochloride,  does  not  condense  with  chloroacetic  acid  or  chloro- 
acetyl  chloride  at  100°.  1-p -Hydroxyphenylhydantoin,  m.  p.  280° 

(decomp.),  was  prepared  by  demethylating,  as  above,  1-p-methoxy- 
phenylhydantoin  (cf.  Frerichs  and  Brenstedt,  A.,  1903,  i,  16). 
a- Amino -p - methoxyphenyl acetic  acid  (cf.  Tiemann  and  Kohler, 
A.,  1882,  57)  was  converted,  by  the  action  of  acetic  anhydride  and 
ammonium  thiocyanate,  into  l-acetyl-5-p-methoxyphenyl-2-thio- 
hydantoin,  m.  p.  165°,  from  which  5-p-methoxyphenyl-2-thiohydantoin, 
m.  p.  200 — 210°  (decomp.),  after  turning  red  at  130°,  was  obtained 
by  hydrolysis.  When  digested  with  aqueous  chloroacetic  acid, 
this  thiohydantoin  afforded  5-p-methoxyphenylhydantoin  (cf. 
Clarke  and  Francis,  T.,  1911,  99,  319),  from  which  5-p -hydroxy¬ 
phenylhydantoin,  m.  p.  262°,  was  obtained  on  demethylation.  By 
heating  a-amino-p-methoxyphenylacetic  acid  with  p-methoxy- 
phenylthiocarbimide  at  140 — 160°,  1  :  3 -di( p-methoxyph enyl)-2- th io - 
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hydantoin,  m.  p.  185°,  was  obtained,  from  which  1  :  3-di(p-methoxy- 
phenyl)hydantoin ,  m.  p.  157°,  and  1  :  3-di(p-hydroxyphenyl)hydantoin, 
m.  p.  242°,  were  prepared.  5  :  5-Di{p-hydroxyphenyl)hydantoin, 
m.  p.  not  below  280°,  was  obtained  from  the  corresponding 
dimethoxy  derivative  (cf.  Biltz,  A.,  1909,  i,  525).  3  :  5-ZH‘(p- 
methoxyphenyl)-2-thiohydantoin,  m.  p.  193°,  obtained  by  heating 
anisylthiocarbimide,  a-amino-p-methoxyphenylacetic  acid,  and 
sodium  hydroxide  in  alcohol  at  80°,  3 : 5-di(p-methoxyphenyl)- 
hydantoin,  m.  p.  170°,  and  3  :  5-di(p-hydroxyphenyl)hyduntoin,  are 
described.  F.  G.  W. 

Hydantoins.  XLII.  Method  of  Synthesising  1  :  5-Diaryl- 
hydantoins  :  1  :  5-Di (p-hydr oxyphenyl jhydantoin.  R.  D. 

Coghill  ( J .  Amer.  Chem.  Soc.,  1925,  47,  216 — 221 ;  cf.  preceding 
abstract). — When  p-anisidine  is  heated  with  the  cyanohydrin  of 
p-anisaldehyde,  in  alcoholic  solution,  p-anisylidene-p-anisidine, 
m.  p.  146°,  and  -p-methoxyphenylamino-p-methoxyphenylacetonitrile, 
MeO-C6H4*NH-CH(CN)-C6H4-OMe,  m.  p.  90°,  are  obtained.  The 
latter  product  is  also  obtained  from  the  former  by  treatment  with 
hydrocyanic  acid  (cf.  Tiemann  and  Piest,  A.,  1883,  198).  When 
treated  with  potassium  cyanate  in  glacial  acetic  acid,  the  nitrile 
yields  the  carbamide,  MeO-C6H4-N(CO-NH2)-CH(CN)-C6H4-OMe, 
pale  yellow,  m.  p.  131°,  and  this,  when  warmed  with  hydrochloric 
acid,  is  converted  into  1  :  5-di(p-methoxyphenyl)hydantoin,  m.  p. 
190°,  from  which  1  :  5-di(p-hydroxyphenyl)hydantoin,  m.  p.  160°, 
is  obtained  on  demethylation.  The  p-hydroxyphenylhydantoins 
do  not  possess  antiseptic  properties  comparable  with  those  of 
phenol.  F.  G.  W. 

Hydantoins.  XLIII.  Synthesis  of  the  Polypeptide-Hydan- 
toin  :  “  Hydantoin-3-acetic  Acid.”  T.  B.  Johnson  and  A.  G. 
Renfrew  (J .  Amer.  Chem.  Soc.,  1925,  47,  240 — 245). — When 
carbethoxy  ethyl  aminoacetate-dithiocarbamate, 
C02Et-CH2-NH-CS2-C02Et, 

obtained  by  the  action  of  ethyl  chloroformate  on  ethyl  aminoacetate- 
dithiocarbamate,  is  distilled  under  diminished  pressure,  ethyl 
thiocarbimidoacetate  (cf.  Johnson  and  Ticknor,  Proc.  Nat.  Acad. 
Sci.,  1917,  3,  303;  Johnson  and  Hemingway,  A.,  1916,  i,  635)  is 
obtained,  together  with  ethyl  carbethoxy aminoacetate.  s .-Ethyl 
thiocarbamide- diacetate,  CS(NH*CH2*C02Et)2,  m.  p.  85 — 87°,  was 
obtained  by  the  action  of  ethyl  thiocarbimidoacetate  on  ethyl  amino¬ 
acetate  in  dry  ether.  This  was  hydrolysed  by  50%  acetic  acid  to 
ethyl  hydrogen  thiocarbamide-diacetate,  m.  p.  96°.  2 -Thiohydantoin- 

3-acetic  acid,  yellow,  m.  p.  210 — 212°,  was  obtained  by  the  action 
of  hydrochloric  acid  on  either  of  the  above  thiocarbamides,  and 
also  by  the  action  of  ethyl  thiocarbimidoacetate  on  glycine  in  alcoholic 
potassium  hydroxide.  When  heated  with  chloroacetic  acid,  it 
yielded  hydantoin-3- acetic  acid,  m.  p.  190 — 191°.  F.  G.  W. 

Hydantoins.  XLIV.  Pyvuril  and  Dipyruvic  Triureide. 

D.  Davidson  (J.  Amer.  Chem.  Soc.,  1925,  47,  255— -259). — Pyvuril 
(5-methylallantoin,  cf.  Grimaux,  A.,  1877,  740)  reacts  with  1  mol. 
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of  bromine  in  glacial  acetic  acid  to  form  carbamide  and  bromo- 
pyruvic  ureide  (cf.  Gabriel,  A.,  1906,  i,  634)  and  with  2  mols.  to 
form  dibromopyruvic  ureide,  whilst  excess  of  the  halogen  affords 
tribromopyruvic  ureide  (cf.  Fischer,  A.,  1887,  918).  Concentrated 
sulphuric  acid  converts  pyvuril  into  dipyruvic  ureide  (Gabriel, 
loc.  cit.),  whilst  5-methylhydantoin  is  obtained  by  the  action  of 
hydriodic  acid.  Dipyruvic  triureide  gives  the  same  products  as 
pyvuril  in  the  above  reactions,  and  it  is  concluded  that  pyruvic 
monoureide  (5-methylenehydantoin)  is  an  intermediate  in  the 
decomposition  of  pyvuril  and  dipyruvic  triureide.  F.  G.  W. 


Hydantoins.  XLV.  Dipyruvic  Ureide.  D.  Davidson  and 
T.  B.  Johnson  (J.  Amer.  Chem.  Soc.,  1925,  47,  561—567;  cf. 
preceding  abstract). — Dipyruvic  ureide  is  reduced  by  hydrogen 
in  glacial  acetic  acid,  in  presence  of  platinum  oxide,  to  hydrodi- 
pyruvic  ureide  (cf .  Gabriel,  A.,  1906,  i,  634).  It  reacts  with  bromine 
in  acetic  acid  to  form  bromodipyruvic  ureide,  and  with  bromine 
water  to  form  bromomethenyl-5'-(5'-methyl)hydantoin-5-hydantoic 


acid’  NH2-C0-NH-C(C02H):CBr-CMe-C0-NH*C0-NH,3H20,  which 
becomes  anhydrous  on  heating,  and  when  treated  with  concen¬ 
trated  sulphuric  acid,  is  converted  into  bromodipyruvic  ureide. 
The  latter,  when  treated  with  bromine  in  aqueous  solution,  yields 
dibromodipyruvic  ureide.  Nitric  acid  converts  dipyruvic  ureide 
into  nitropyruvic  ureide  (cf.  Grimaux,  A.,  1877,  740)  and  parabanic 
acid.  F.  G.  W. 


Catalytic  Hydrogenation  with  Hydrogen  and  Platinum. 

E.  Waser  (Helv.  Chim.  Acta,  1925,  8,  117 — 125). — Certain  anomalies 
in  catalytic  reduction  with  hydrogen  and  platinum-black  at  the 
ordinary  temperature  are  described.  Benzoic  acid  in  alcoholic 
solution  gives  a  30 — 40%  yield  of  ethyl  hexahydrobenzoate  and  a 
correspondingly  reduced  yield  of  the  free  acid,  whereas  reduction 
in  butyl,  isoamyl,  and  nonyl  alcohols  follows  the  normal  course. 
Nitroantipyrine  in  glacial  acetic  acid  yields  A-acetamidoanti- 
pyrine,  instead  of  the  unsubstituted  amino  compound.  On  the 
other  hand,  with  vanillylidenehippuric  acid  in  alcoholic  solution,  a 
partial  saponification  occurs  and  ethyl  benzoate  is  formed  as  well 
as  the  benzoyl  derivative  of  vanillylidenealanine. 

Three  new  catalytic  reductions,  following  a  normal  course,  are 
described  :  antipyrine  in  aqueous  solution  is  slowly  reduced  to 
the  dihydro  compound  at  the  ordinary  temperature  by  use  of 
platinum- black  and  hydrogen,  although  not  with  palladium  and 
hydrogen  (cf.  this  vol.,  i,  90).  Benzamidocinnamic  acid  in  alcoholic 
solution  is  reduced  under  similar  conditions  to  benzoylphenyl- 
alanine.  Cinnamyl  alcohol  gives  y-cyc\ohexylpropyl  alcohol,  b.  p. 
218 — 220°/730  mm.  or  110 — 111°/11  mm.,  d"  0-9259  ( acetate ,  b.  p. 
232 — 233°/729  mm.,  d\  0-9540,  phenylur ethane,  m.  p.  88°). 

Sebacyl  chloride,  d\  1-1375,  df  1-1212,  prepared  by  the  action 
of  thionyl  chloride  on  the  acid,  is  reduced  in  boiling  xylene  solution 
in  a  stream  of  hydrogen  with  a  2%  palladium-calcium  carbonate 
catalyst  giving  sebacic  dialdehyde,  polymerising  spontaneously  to 
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the  termolecular  compound.  The  unimolecular  dialdehyde  can 
be  converted  directly  into  the  sodium  hydrogen  sulphite  compound, 
and  thence  into  the  dioxime,  small,  colourless  prisms,  softening  at 
138°,  m.  p.  142°  (cf.  m.  p.  124 — 127°,  Zetzsche  and  Enderlin,  A., 
1922,  i,  431).  M.  J. 

Isomeric  Relationships  in  the  Pyrazole  Series.  II. 
3(5)-Phenylpyrazole  and  its  Derivatives.  K.  von  Atjwers 
and  W.  Schmidt  {Ber.,  1925,  58,  [B],  528 — 543). — The  preparation 
of  3-  or  5- phenyl- 1- alky lpyrazoles  is  described,  whereas  1  :  5-dialkyl  - 
pyrazoles  (von  Auwers  and  Broche,  A.,  1923,  i,  151)  do  not  appear 
capable  of  existence.  The  hypothesis  that  the  mutual  repulsion 
of  electrochemically  similar  radicals  is  responsible  for  the  non¬ 
existence  of  the  dialkyl  compounds  does  not,  however,  appear 
adequate. 

Hydroxymethyleneacetophenone  is  readily  prepared  by  the  action 
of  sodium  on  a  mixture  of  acetophenone  and  ethyl  formate  dissolved 
in  anhydrous  benzene  or  ether.  The  corresponding  benzoate , 
CHBzICH'OBz,  m.  p.  75 — 75-5°,  carbethoxy  derivative,  m.  p.  57 — 59°, 
and  ethyl  ether,  b.  p.  162 — 163°/10  mm.,  are  described.  Treatment  of 
free  hydroxymethyleneacetophenone  with  phenylhydrazine  (cf. 
Claisen  and  Fischer,  A.,  1888,  680;  Knorr  and  Duden,  A.,  1893,  i, 
230)  yields  a  mixture  of  the  isomeric  hydrazones, 
CH2Bz-CH:N-NHPh 

and  NHPh-N!CPh-CH2-CHO,  which  lose  water  and  pass  into  1  :  5- 
and  1  :  3-diphenylpyrazole,  respectively.  1  :  5-Diphenylpyrazole  is 
most  conveniently  prepared  by  the  action  of  boiling  glacial  acetic 
acid  or  alcoholic  hydrogen  chloride  on  benzoylacetaldehydephenyl- 
hydrazone,  m.  p.  126°  (decomp.),  obtained  from  hydroxymethylene¬ 
acetophenone  and  phenylhydrazine  in  ethereal  solution.  To 
obtain  an  initial  material  which  would  lead  to  the  exclusive  produc¬ 
tion  of  1  :  3-diphenylpyrazole,  phenylhydrazine  has  been  caused  to 
react  with  the  benzoate,  carbethoxy  derivative,  and  ethyl  ether  of 
hydroxymethyleneacetophenone.  In  every  case,  the  action  is 
attended  by  the  elimination  of  the  substituent  in  the  hydroxy- 
methylene  group;  the  crude  product,  m.  p.  115 — 120°,  after  a 
single  crystallisation  from  acetone,  gives  a  substance,  C15H14ON2, 
m.  p.  162°  ( carbethoxy  derivative,  m.  p.  156°),  which  does  not 
dissolve  in  alkali  hydroxide,  give  the  reactions  of  an  aldehyde,  or 
yield  aniline  when  reduced  with  sodium  amalgam  and  acetic  acid 

in  alcoholic  solution ;  the  constitution  N<i  ,^7  is  therefore 

NPh'CH'OH 

suggested  for  it,  and  it  is  considered  to  be  produced  by  ring  closure 
from  the  labile  material,  m.  p.  115 — 120°.  3(5)-Phenylpyrazole, 
prepared  from  hydroxymethyleneacetophenone,  hydrazine  sulphate, 
and  sodium  hydroxide  solution,  has  m.  p.  79°,  b.  p.  177 — 178°/11 
mm.,  313 — 314°/atmos.  pressure,  df's  1-0818,  1-58890;  it  is 

converted  by  sodium  nitrite  and  dilute  sulphuric  acid  into  3(5)- 
phenylpyrazole  nitrate,  m.  p.  126°  (decomp.),  which  is  also  obtained 
from  the  base  and  dilute  nitric  acid.  3{5)-Phenyl-l-acetylpyrazole 
has  b.  p.  157 — 158°/10  mm.,  m.  p.  84 — 85°.  1  :  3-Diphenyl- 
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pyrazole,  m.  p.  84 — 85°,  is  converted  by  methyl  iodide  at  120°  into 
the  corresponding  methiodide,  m.  p.  172°,  which  loses  methyl  iodide 
and  re-forms  1  :  3-diphenylpyrazole  when  heated  above  its  m.  p. 
Similarly,  1  : 5-diphenylpyrazole  methiodide,  m.  p.  207°,  yields 
methyl  iodide  and  l  :  5-diphenylpyrazole,  m.  p.  55 — 56°. 

3(5)-Phenylpyrazole  is  converted  by  methyl  bromide  at  100°  into 
a  mixture  of  bases  from  which  aqueous  hydrobromic  acid  allows  the 
separation  of  a  nearly  homogeneous  hydrobromide,  this  leading  to 
the  isolation  of  3-phenyl- 1-methylpyrazole,  b.  p.  145 — 146°/12  mm., 
m.  p.  55—56°,  df 9  1-0232,  ntf3,7  1-56216  (picrate,  m.  p.  132—133°), 
identical  with  the  product  described  by  Knorr  and  Wenglein.  The 
mixture  of  bases  remaining  in  the  hydrobromic  acid  solution  can  be 
separated  readily  by  means  of  the  picrates,  whereby  5-phenyl- 
1-methylpyrazole,  b.  p.  127°/10  mm.,  d\58  1-0946,  df  1-090,  1-58999 

{picrate,  m.  p.  143 — 144°),  is  obtained.  The  solid  base  is  the  main 
product  in  the  above  reaction  or  when  methylation  is  effected  with 
methyl  sulphate.  Either  phenylmethylpyrazole  is  converted  by 
methyl  iodide  at  100°  into  3-phenyl- 1 : 2-dimethylpyrazolium  iodide, 
m.  p.  156 — 157°,  which,  when  distilled  under  diminished  pressure, 
gives  68%  of  5-phenyl- 1-methylpyrazole  and  32%  of  3-phenyl  - 
1-methylpyr azole.  The  constitution  of  the  phenylmethylpyrazoles 
is  established  by  the  synthesis  of  5-phenyl- 1-methylpyrazole  by  the 
condensation  of  a-bromocinnamaldehyde  with  methylhydrazine  and 
treatment  of  the  brominated  pyrazoline  thus  produced  with  sodium 
acetate.  Further,  the  sodium  salt  of  hydroxymethyleneaceto- 
phenone,  methylhydrazine  sulphate,  and  sodium  acetate  yield 
exclusively  the  compound  NHMe-N(CH!CHBz)2,  m.  p.  138°,  which  is 
transformed  by  warm,  glacial  acetic  acid  or  boiling,  dilute,  alcoholic 
hydrogen  chloride  into  5-phenyl- 1-methylpyrazole.  The  same 
substance,  m.  p.  138°,  is  also  formed  from  hydroxymethylene- 
acetophenone  and  methylhydrazine  in  ethereal  solution,  but  is  then 
accompanied  by  much  oil,  which  yields  a  mixture  of  the  1:3-  and 
1  :  5-derivatives,  the  latter  predominating ;  the  hydroxymethylene- 
acetophenone  in  these  circumstances  reacts  in  each  possible  manner. 
The  action  of  methylhydrazine  on  the  benzoate  of  hydroxy- 
methyleneacetophenone  gives  mainly  3-phenyl- 1-methylpyrazole, 
but  5 -phenyl- 1-methylpyrazole  is  formed  in  small  amount.  The 
action  of  bromine  on  the  phenylmethylpyrazoles  in  glacial  acetic 
acid  solution  yields,  respectively,  \-bromo-3-phenyl-\-meihyl- 
pyrazole,  b.  p.  175— 176°/12  mm.,  df9  1-4707,  df  1-469,  n\™  1-61711, 
and  4:-bromo-5-phenyl-l-methylpyrazole,  m.  p.  53 — 54°  or  65 — 66°, 
df  6  1-4199,  nfjf  1-58790.  4-Bromo-3(5)-phenylpyrazole  is  con¬ 
verted  by  methyl  sulphate  into  a  mixture  of  the  bromophenyl- 
methylpyrazoles . 

3(5)-Phenylpyrazole  is  converted  by  a  large  excess  of  ethyl 
bromide  in  the  presence  of  alcoholic  sodium  ethoxide  exclusively 
into  3-phenyl-l-ethylpyrazole,  m.  p.  36-5 — 37-5°,  b.  p.  152 — 153°/12 
mm.,  d\ie  1-0667,  df  1-059,  1-58897  {picrate,  m.  p.  104—105°); 

the  constitution  of  the  base  is  deduced  by  comparison  of  its  physical 
constants  with  those  of  3-phenyl- 1 -methyl-  and  5-phenyl-l-methyl- 
pyrazole.  H.  W. 
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8-Aminoquinoline  and  its  Derivatives.  R.  Seka  ( Monatsh ., 
1925,  45,  287 — 294). — 8-Nitroquinoline,  prepared  by  Knueppel’s 
modification  of  Skraup’s  synthesis,  was  reduced  to  the  amine  in 
alcoholic  solution  by  means  of  iron  in  presence  of  calcium  chloride. 
Treated  with  hydrochloric  acid,  the  colourless  crystals  first  become 
yellow,  then  deep  red,  followed  by  a  sudden  change  to  a  colourless 
powder,  8 -aminoquinoline  dihydrochloride,  which  dissolves  in  water 
to  a  yellow  solution.  The  dihydrochloride,  if  dried  in  a  vacuum  at 
90°  for  a  long  time,  or  immediately  if  mixed  with  1  mol.  of  8-amino- 
quinoline,  yields  the  monohydrochloride,  m.  p.  208 — 209°  (uncorr.),  as 
a  deep  dark  red  mass,  which  sublimes  at  100°.  Diazotised  8-amino- 
quinoline  gives  with  (3-naphthol  an  azo  dye,  C19H13ON3,  m.  p.  232° 
(decomp.),  a  dark  red  substance  insoluble  in  water.  Phenyl- 
carbimide,  when  heated  with  8-aminoquinoline,  gives  s -phenyl- 
8-quinolylcarbamide,  CgHgN'NH’CO'NHPh,  m.  p.  152°  (uncorr.). 
Phenylthiocarbimide  gives  a  similar  substance  (not  described). 
p-Chloro-o-nitrobenzoic  acid  condenses  with  8-aminoquinoline  to 
form  o-nitrophenyl-8-quinolylamine-p-carboxylic  acid,  m.  p.  282° 
(uncorr.). 

4-o-Nitroanilino-2  :  6 -dimethylpyridine,  m.  p.  138-5°,  yellow 
needles,  is  obtained  in  small  yield  by  the  condensation  of  4-chloro- 
2  :  6-dimethylpyridine  with  o-nitroaniline.  A.  C. 

Preparation  of  Dyes  Insoluble  in  Water.  Chemische 
Fabrik  Griesheim-Elektron  (D.R.-P.  395917 ;  from  Chem.  Zentr., 
1924,  ii,  2790). — Diazo  compounds  which  contain  no  sulphonic  or 
carboxyl  groups  are  coupled  with  the  diacylacetyl  derivatives  of 
arylenediamines,  alone  or  on  a  substrate,  giving  insoluble  dyes, 
yellow  to  orange-brown  in  shade,  fast  to  washing.  The  following 
acylacetylarylenediamines  were  obtained  by  heating  the  diamine 
with  ethyl  acetoacetate  :  Diacetoacetyl-p-phenylenediamine,  m.  p. 
167°  (decomp.) ;  diacetoacetyl- 1  :  4- naphthylenediamine ,  m.  p.  197° 
(decomp.) ;  diacetoacetyl- 1  :  5 -naphthylenediamine,  m.  p.  249 — 250° 
(decomp.) ;  diacetoacetyl- 2  :  Q -naphthylenediamine,  m.  p.  203 — 204° 
(decomp.).  R.  B. 

New  Group  of  Organic  Molecular  Compounds.  B.  Emmert 
and  N.  Roh  ( Ber .,  1925,  58,  [B],  503 — 508). — 4  :  4'-Dipyridylium 
dialkyl  halides  yield  additive  compounds  with  amines,  phenols,  or 
acetic  acid  when  the  components  are  brought  together  generally 
in  more  or  less  dilute  alcoholic  solution.  They  are  usually  decom¬ 
posed  by  contact  with  solvents  in  which  one  component  is  con¬ 
siderably  more  soluble  than  the  other,  but  appear  to  be  present  to 
some  extent  unchanged  in  solvents  in  which  each  component  is 
freely  soluble.  The  following  substances  are  described,  the  figures 
indicating  the  number  of  mols.  of  amine  united  with  1  mol.  of  the 
salt :  4  :  4'-dipyridyl  dibenzobromide  with  4  aniline ;  4  diphenyl- 
amine,  m.  p.  153° ;  4  p - p henylenediamine ,  m.  p.  163° ;  2  [3-naphthyl- 
amine  ;  2  o-nitroaniline,  m.  p.  196 — 197°;  2  p-nitroaniline,  m.  p. 
180 — 181° ;  2  (3-naphthol,  m.  p.  188 — 189° ;  1  quinol,  m.  p.  244° ; 
4  pyrocatechol,  m.  p.  153 — 155°;  2  acetic  acid;  4  :  4'-dipyridyl 
dibenzochloride  with  4  p-phenylenediamine,  m.  p.  166 — 167° ;  1 
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quinol,  m.  p.  231 — 232°  (a  corresponding  dihydrate  is  described) ; 
4  pyrocatechol,  m.  p.  179 — 181°;  4  :  4'-dipyridyl  dibenziodide  with 
4  jp-phenylenediamine,  m.  p.  170 — 171°;  1  quinol,  m.  p.  217 — 218°; 
4  :  4/-dipyridyl  diphenyliodide  with  4  aniline ;  1  quinol ;  4:4'- 
dipyridyl  dimethiodide  with  4(  ?)  aniline;  4  p-phenylenediamine ; 
2  jp-phenylenediamine ;  1  quinol. 

[With  M.  Koberne.] — Pyridinium  salts  show  a  rather  less 
pronounced  tendency  to  form  molecular  compounds.  Thus, 
pyridinium  methiodide  and  benzidine  give  the  substance 
C6HsNI,NH2-C6H4-C6H4-NH2, 

m.  p.  154°.  H.  W. 

Derivatives  of  7-Methylisatin.  A.  Wahl  and  T.  Faivret 
( Compt .  rend.,  1925,  180,  589 — 591). — 7-Methylisatin,  prepared  by 
Sandmeyer’s  method  (A.,  1919,  i,  318),  condenses  with  oxindole  in 
acetic  acid  solution  to  give  7 -methylisoindigotin, 

>  C!C  <  ^°~>NH, 

brown  crystals  reduced  by  zinc  dust  and  acetic  acid  to  the  leuco- 
compound,  m.  p.  310 — 315°,  soluble  in  alkalis.  7-MethyKso- 
indigotin  is  sulphonated  by  warm  concentrated  sulphuric  acid, 
yielding  a  disulphonic  acid  (, sodium  salt,  Na2A,5H20 ;  potassium 
salt,  IL,A,3H20 ;  barium  salt,  BaA,6H20 ;  silver  salt,  Ag2A,|-H20, 
described).  On  the  other  hand,  when  the  condensation  with 
oxindole  occurs  in  alcohol  in  presence  of  piperidine  a  colourless 

substance,  1-methylisatan,  NH<^^!>C(OH)-CH<^i>NH, 

is  produced,  m.  p.  259°,  which  loses  water  under  the  influence  of  heat 
or  of  sulphuric  acid  to  give  the  fsoindigotin.  7  :  T -Dimethyliso- 
indigotin  is  obtained  in  an  impure  condition  by  the  action  of  warm 
alkalis  on  crude  7  :  7'  -dimethyldisulphisatide,  the  product  of  the  action 
of  hydrogen  sulphide  on  an  alcoholic  solution  of  7-methylisatin. 
Sulphonation  gives  7  : 7'-isoindigotindisulphcmic  acid  (the  salts, 
Na2A,6H20,  K2A,4H20,  BaA,4H20,  Ag2A,5H20,  are  described). 
The  chloride  of  7-methylisatin  reacts  with  oxindole  in  benzene 
solution  to  give  7 -methylindirubin,  brown  needles  with  a  coppery 
reflex.  G.  M.  B. 

Methylketole-yellow.  B.  Oddo  (Atti  R.  Accad.  Lincei,  1925, 
[vi],  1,  236 — 238;  cf.  A.,  1923,  i,  709). — The  action  of  phthalyl 
chloride  on  magnesium  2-methylindyl  bromide  yields  :  (1)  di- 2- 

rnethylindylphthalide  ( methyllcetolephthalein ), 

"NH<C6Me4>C]2;C<-6->CO’ 

which  forms  bright  red  micro-crystals,  m.  p.  258°  (decomp.),  and 
when  heated  with  alcoholic  potassium  hydroxide  gives  potass¬ 
ium  2 -methylindyl- 2  -  methylindolidenephenylmethane- o  -  carboxylate 

(' methylketole-yellow ),  NH<^^>C-C(C6H4-C02K):C<^f>N, 

the  corresponding  free  acid  dyeing  wool  and  silk  red  with  violet 
reflexion,  even  in  0-001%  solution;  this  coloration,  which  may  be 
given  also  to  cotton  after  mordanting,  is  stable  to  light,  water,  soap, 
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or  free  alkali  or  acid.  (2)  A  compound,  which  is  resistant  towards 
fused  potassium  hydroxide  and  is  possibly  an  isomeride  of  methyl- 

ketolephthalein  of  the  formula  C  6H4(  CO  •  ,  its 

formation  being  due  to  the  presence  of  symmetrical  chloride  in  the 
phthalyl  chloride  used.  T.  H.  P. 

Preparation  of  2  :  6-Diaminopyridine.  Chemische  Fabrik 
atjf  Actien  (vorm.  E.  Schering),  M.  Dohrn,  and  H.  Horsters 
(D.R.-P.  399902;  from  Chem.  Zentr .,  1924,  ii,  2788).— As  a 
modification  of  D.R.-P.  398204  (this  vol.,  i,  301)  2  :  6-diamino- 
pyridines  are  obtained  by  decomposition  of  the  reaction  product  of 
pyridine,  sodamide,  and  high-boiling,  mobile,  and  inert  media, 
with  water.  Thus  pyridine,  sodamide,  and  cumene,  heated  first  at 
130 — 140°,  and  then  at  180 — 190°,  etc.,  yield  2  :  6-diaminopyridine, 
m.  p.  121—122°,  b.  p.  148— 150°/5  mm.  R.  B. 


Synthesis  of  1-p-Sulphophenyl-l  :  2  :  5-triazole-3  :  4-di- 
carboxylic  Acid.  A.  Beretta  ( Gazzetta ,  1925,  55,  63 — 66). — 
[With  N.  Jacoob.] — 2-p-Sulphophenyl-5-amino-6-methyl-\  :  3-benzo- 

triazole  (annexed  formula),  prepared 
tt.p  tt  .V<^N — |  |Me  by  diazotising  sulphanilic  acid  and 

^3  ^6  4  — I  InH2  coupling  with  m-tolylenediamine,  and 

treating  the  p-sulphobenzeneazo-ra- 
tolylenediamine  thus  obtained  with  ammoniacal  copper  sulphate, 
forms  slender,  green  needles,  infusible  at  360°,  and  gives  solutions 
in  ammonia  showing  intense  green  fluorescence.  The  barium 
(+5H20)  and  sodium  salts  are  described. 

1-p-Sulphophenyl-l  :  2  ;  5-triazole-Z  :  4-di carboxylic  acid , 


SOoH*CfiH,*N< 


N— C-COPH 


^_q.C0  Hj 


prepared  by  oxidising  the  preceding  compound  by  means  of  per¬ 
manganate  in  alkaline  solution,  forms  white  needles,  and  its  strontium 
salt,  (C10H4O7N3)2Sr3,4H2O,  white  leaflets.  T.  H.  P. 


Destruction  of  the  a  p  -N aphthatriazole  Nucleus.  G.  Char- 
rier  and  M.  Gallotti  ( Gazzetta ,  1925,  55,  7 — 11 ;  cf.  A.,  1924,  i, 
329,  332;  this  vol.,  i,  76,  306). — Alkaline  potassium  permanganate 
oxidises  2  -p  -  aminopheny  1  -  a  G  -naphtha  tri  azole  or,  with  better  yield, 
its  acetyl  derivative  to  5-carboxy-l  :  2  :  S-triazoleA-o-benzoic  acid, 
which  forms  a  monohydrate,  m.  p.  192°  (decomp.),  darkening  from 
160 — 170°;  the  barium  salt  (+4H20)  is  described.  When  the 
acid  is  heated  at  160 — 170°,  it  loses  water  and  carbon  dioxide, 
giving  4-phenyl- 1  :  2  :  3-triazole-5-carboxylic  acid  (monohydrate, 
m.  p.  205°  decomp. ;  cf.  OHveri-Mandala,  A.,  1910,  i,  593).  At  210 — 
215°,  this  compound  loses  carbon  dioxide,  yielding  4-phenyl-l  :  2  :  3- 
triazole,  m.  p.  143 — 144°  (cf.  OHveri-Mandala,  loc.  cit.). 

W.  E.  E. 


Oxidation  of  Aryl az o- p -naphthy lamine s  in  Acetic  Acid 
Solution  by  means  of  Hydrogen  Peroxide.  G.  Charrier  and 
G.  B.  Crifpa  (i Gazzetta ,  1925,  55,  11—28;  cf.  A.,  1923,  i,  1140).— 
In  the  various  cases  examined,  oxidation  of  o-aminoazo  compounds 
vol.  cxxvin.  i.  y 
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derived  from  p-naphthylamine  in  acetic  acid  solution  by  means 
of  hydrogen  peroxide  gives  rise  to  the  formation,  together  with 
other  compounds,  of  the  oxide  of  the  corresponding  2-aryl- a£- 
naphthatriazole,  which  has  one  of  the  three  formulae  : 


\_/  O  \_/ 

/  \ _ .yL  /  \ _ /  \  y 

\— /_^>NAr  \— /  T>NAr:0  \_/“i>NAr 

I  I 

0 

Reduction  of  2-benzeneazo-l-nitronaphthalene  and  1-benzeneazo- 
2-nitronaphthalene  should  yield  compounds  of  the  types  of  the 
first  and  third  of  the  above  oxides,  but  attempts  to  prepare  such 
nitroazo  derivatives  by  the  action  of  nitrosobenzene  on  1-nitro- 
[3-naphthylamine  and  2-nitro-a-naphthylamine  (cf.  this  vol.,  i,  21) 
proved  unsuccessful.  The  above  oxides  are  always  accompanied 
by  a  proportion,  varying  with  the  temperature,  of  the  naphtha- 
triazole  itself,  the  oxidation  of  these  o-aminoazo  compounds  con¬ 
sisting  principally  of  the  two  independent  reactions  : 


NH0*C10H6'N:NAr  — ^  NH2-C10HG-NO:NAr  -> 
C10HG:N3OAr  or  C10HG:N3Ar. 

It  may  be,  however,  that  the  naphthatriazoles  are  formed  directly 
from  the  original  aminoazo  compounds  and  not  from  the  azoxy- 
amino  derivatives.  Part  of  the  latter  remains  unaltered  and  part 
undergoes  Wallach’s  reaction,  giving  isomerides  of  the  naphtha- 
triazole  oxides,  probably  in  accordance  with  the  scheme  : 

NH2-C10HG-NO:NPh  ->  (4)OH-C19H5(NH2)’N:NPh  -> 

(I.)  OH-CwH5<|>NPh 


All  the  oxidations  investigated  give  rise  also  to  2-nitro-a-naphthol, 
which  is  probably  the  result  of  diazo-scission  of  the  azo  group, 
followed  by  oxidation  of  the  amino  group  successively  to  the 
hydroxylamino,  nitroso,  and  nitro  group.  Another  secondary 
reaction,  observed  in  all  instances,  consists  in  oxidation  of  a  con¬ 
siderable  proportion  of  the  2  - ar yl  -  a  [3  -  napht hatriaz ole  originally 
formed,  with  opening  of  one  of  the  three  nuclei  of  the  tricyclic  system 
and  formation  of  5-carboxy-2-aryl-2  :  1  :  3-triazole-4-benzoic  acid. 

[With  V.  Toia  and  M.  Bianchessi.] — The  products  obtained  by 
oxidising  l-benzeneazo-2-aminonaphthalene  in  acetic  acid  solution 
by  means  of  hydrogen  peroxide  are  :  5-carboxy-2-phenyl-2  :  1  :  3- 
triazole-4-benzoic  acid  (this  vol.,  i,  76),  the  sodium  salt  (+4H20) 
of  which  has  m.  p.  325°;  A-phenyl-a[3-naphthatriazole  oxide  (cf. 
A.,  1923,  i,  1141);  iV-phenyl-ap-naphthatriazole ;  the  compound  (I) 
(see  above),  which  forms  colourless,  prismatic  needles,  m.  p.  196-5°, 
and  is  soluble  in  solutions  of  alkalis;  2-nitro-l-naphthol ;  the  azoxy- 
amino  derivative,  NH2-C10HG-NO:NPh  or  NH2-C10HG-N:NPh:O, 
or  a  mixture  of  these,  canary-yellow  powder,  m.  p.  about  206° 
(rapid  heating) ;  a  trisazo  derivative,  probably 

NPh:N-C10HG-N:N-C10H6-N:NPh, 
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which  forms  lustrous,  deep  garnet-red  needles  infusible  at  360°, 
and  dissolves  in  concentrated  sulphuric  acid  to  an  intensely  blue 
liquid.  This  trisazo  compound  is  formed  only  when  a  large  excess 
of  hydrogen  peroxide  is  used  for  the  oxidation. 

Similarly,  oxidation  of  l-o-tolueneazo-2-aminonaphthalene  yields  : 
2-o-tolyl-oL$-naphthatriazole  oxide ,  C10H6lN3O*C6H4Me,  colourless 
crystals,  m.  p.  166-5°,  giving  with  concentrated  sulphuric  acid  a 
deep  yellow  coloration  changing  to  cherry-red  on  boiling ;  2-o -tolyl- 
<x$-naphthatriazole,  C17H13N3,  m.  p.  96°;  and  2-nitro-a-naphthol. 

From  l-p-tolueneazo-2-aminonaphthalene  were  obtained : 
2-p -tolyl-c/.$-naphthatriazole  oxide ,  C17H13ON3,  colourless,  m.  p. 
147°;  2-p-tolyl-a[3-naphthatriazole  (cf.  A.,  1923,  i,  1141);  1-p -tolyl- 
azoxy-2-arninonaphthalene,  NH2*C10H«*NOIN*C6H4Me  or 
NH2*C10H6*N!NO*C6H4Me, 

m.  p.  208° ;  5-carboxy-2-~p-tolyl-2  :  1  :  Z-triazole-4-benzoic  acid, 
C17H1304N3,  m.  p.  233°;  4,-hydroxy -2-p-tolyl-^-naphthatriazole, 
OH-C10H5:N3-C6H4Me,  m.  p.  274°. 

Oxidation  of  l-p-bromobenzeneazo-2-aminonaphthalene  gives : 
2-p -bromophenyl-cufi-naphthatri azole  oxide,  C16H10ON3Br,  m.  p.  205° ; 
2-p-bromophenyl-afJ-naphthatriazole ;  5-carboxy-2-p-bromophenyl- 
2:1:  3-triazole-4-benzoic  acid;  4  -  hydroxy -2 -p-brornophenyl-afi- 
naphthatri  azole,  C16H10ON3Br,  m.  p.  245°. 

Oxidation  of  l-p-chlorobenzeneazo-2-aminonaphthalene  gives  : 
2-p -chlorophenyl-aJ^-naphihatriazole  oxide,  colourless,  turning  yellow 
in  the  light,  m.  p.  200° ;  the  triazole  itself ;  and  5-carboxy-2-p-chloro - 
phenyl-2  :  1  :  ‘i-triazole-4-benzoic  acid,  m.  p.  264 — 265°. 

Oxidation  of  2 -phenyl-  a  (3 -naphthatriazole  oxide  by  means  of 
alkaline  permanganate  solution  yields  an  acid,  C16H1]L05N3,  m.  p. 
234°,  probably  5-carboxy-2-phenyl-2  :  1  :  ‘S-oxylriazole-4-benzoic  acid . 

T.  H.  P. 


Preparation  of  Safranine  Dyes.  Aktien-Gesellschaft  fur 
Anilin-Fabrikation  (Fr.  Pat.  573368;  from  Chem.  Zentr.,  1924, 
ii,  2505). — When  z.sorosindulines  with  the  annexed  formula 

(R,  R'= dialkyl  or  arylalkyl;  obtained  by 
oxidising  a  mixture  of  an  aryl-p-naph- 
thylamine  with  a  tertiary  aromatic  amine 
containing  a  p- amino  group  and  a  3-sul- 
L  J.  Jv  /  VRR'X  ph°nic  acid  group)  are  oxidised  in 
NPh  ^  presence  of  aromatic  p-diamines  or  p-di- 

aminesulphonic  acids,  fast  safranine  dyes 
result.  Alternatively,  the  appropriate  tsorosinduline  may  be  sul- 
phonated.  Thus,  when  a  mixture  of  phenyl-$-naphthylamine- 
m -sulphonic  acid  (obtained  by  boiling  (3-naphthol  and  metanilic 
acid  with  sodium  hydrogen  sulphite)  and  2-amino-5-dimethyl- 
aminobenzenesulphonic  acid  is  oxidised  by  dichromate  and  acetic 
acid  there  is  formed  an  iso rosindulinedisulphonic  acid.  The 
latter,  when  oxidised  in  a  current  of  air  in  presence  of  p-phenyl- 
enediamine-2-sulphonic  acid  and  sodium  hydroxide  and  sulphite, 
gives  a  safranine  dyeing  blue  shades  on  wool  from  an  acid  bath. 
Phenyl- p-naphthylamine-p-sulphonic  acid  may  be  used  in  place  of 
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the  m-sulphonic  acid,  or  the  diethyl-  in  place  of  the  dimethyl- 
amino  compound.  Another  intermediate  is  4-ethylaminobenzyl- 
aniline-3  :  4'-disulphonic  acid, 

S03H*CgH4*CH2*NH,C6H3(NHEt),S03H. 

Phenyl- p-naphthylamine-6-sulphonic  acid  and  2-amino-5-diethyl- 
aminobenzenesulphonic  acid  similarly  give  rise  to  an  iso rosinduline- 
disulphonic  acid.  This,  when  oxidised  in  presence  of  3-chloro- 
4-toluene-p-sulphonyl-p-phenylenediamine,  followed  by  hydrolysis 
of  the  acyl  group,  affords  a  safraninedisulphonic  acid,  dyeing 
greenish-blue  shades  on  wool.  R.  B. 

Action  of  Catalysts  on  Oxidation  of  Uric  Acid  :  Copper 
and  Cuprous  Urate.  L.  Piaux  ( Compt .  rend.,  1924,  179,  901 — 
903;  cf.  A.,  1924,  i,  430,  431). — Spongy  metallic  copper,  in  the 
proportion  of  from  to  \  atom  per  mol.  of  uric  acid,  acts  as  an 
oxidation  catalyst.  Rapid  absorption  of  oxygen  takes  place  and 
the  solution  turns  pink,  but  the  copper  remains  unattacked.  The 
rate  of  oxidation  is  from  1|  to  3  times  that  of  the  non- catalysed 
reaction.  After  40 — 80  mins.,  the  rate  of  oxygen  absorption 
decreases  and  the  liquid  turns  grey,  green,  and,  finally,  blue. 
During  this  stage  the  copper  is  attacked  and  passes  into  solution. 
The  products  are  oxonic  acid  and  allantoin.  Cuprous  urate, 
possibly  in  virtue  of  its  colloidal  form,  was  found  to  be  more  active 
than  the  metal.  With  atom  of  copper  per  mol.  of  acid,  oxidation 
is  twice  as  rapid  as  in  the  non- catalysed  reaction  and  a  50%  yield 
of  oxonic  acid  is  obtained,  whilst  when  1/22-5  atom  is  present 
oxidation  is  three  times  as  rapid,  the  products  being  allantoin  with 
some  oxonic  acid.  H.  J.  E. 

Action  of  Free  Oxygen  on  Uric  Acid  dissolved  in  Aqueous 
Potassium  Hydroxide.  Action  of  Catalysts.  L.  Piaux  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  311 — 326). — In  continuance  of  previous 
work  (A.,  1924,  i,  430,  431 ;  this  vol.,  i,  165  and  preceding  abstract), 
the  rate  of  oxidation  of  uric  acid  in  alkaline  solution  has  been 
measured.  The  reaction  is  greatly  accelerated  by  agitation  and 
by  heat;  absorption  of  oxygen  ceases  after  a  few  hours  (cf.  Biltz 
and  Robl,  A.,  1920,  i,  883).  Potassium  oxonate  is  the  principal 
oxidation  product.  For  oxidation  to  occur  at  least  2  mols.  of 
potassium  hydroxide  must  be  present  for  each  mol.  of  uric  acid; 
thereafter  the  velocity  of  oxidation  increases  with  increasing  excess 
of  alkali,  the  best  yield  of  oxonate  being  obtained  with  5  mols.  of 
potassium  hydroxide.  The  oxidation  is  accelerated  by  ferric 
hydroxide,  manganous  lactate,  metallic  copper,  cuprous  urate,  and 
potassium  manganitartrate  (Job.,  A.,  1911,  i,  176).  With  man¬ 
ganous  lactate,  whilst  the  absorption  of  oxygen  is  accelerated,  the 
total  volume  absorbed  is  diminished,  being  approximately  1  atom 
instead  of  1-7  atoms  per  mol.  of  acid,  and  a  yield  of  approximately 
50%  of  allantoin  is  obtained.  These  results  correspond  with  the 
two  equations :  C5H403N4+0+H20=C4H603N4-f  C02,  and 
C5H403N4+20+H20=C4H304N3-fC02+NH3,  and  the  appearance 
of  allantoin  is  regarded  as  due  to  the  formation  of  an  autoxidisable 
intermediate  compound  A  (cf.  More,  A.,  1924,  i,  333),  the  production 
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of  which,  but  not  the  autoxidation,  is  catalysed  by  manganese, 
copper,  and  cuprous  urate.  The  formation  of  allantoin  occurs  to 
a  slighter  extent  with  copper  or  with  cuprous  urate  than  with 
manganese.  These  results  are  in  agreement  with  the  hypothesis 
advanced  by  Behrend  (A.,  1916,  i,  164)  and  by  Biltz  (A.,  1920, 
i,  884;  1921,  i,  893).  The  cuprammonium  salt  of  oxonic  acid, 
C4H04N3Cu,2NH3,  is  described.  R.  B. 

Dyes  derived  from  Phenanthraquinone.  V.  Phenanthra- 
phenazinazines.  A.  C.  Sircar  and  P.  C.  Dutt  (J.  Indian  Chem. 
Soc.,  1925,  1,  201 — 206;  cf.  T.,  1922,  121,  1944;  Watson  and  Dutt, 
T.,  1921,  119,  1211). — Various  phenanthraphenazinazines  are  pre¬ 
pared  by  condensing  2 : 3-diaminophenazine  with  phenanthraquinone 
and  its  derivatives.  By  the  introduction  of  an  additional  chromo- 
phoric  azine  ring  into  the  molecule,  deeper  (browner)  and  fuller 
shades  are  obtained.  By  boiling  equimolecular  quantities  of  the 
appropriate  quinone  and  2  :  3-diaminophenazine  in  glacial  acetic 
acid,  the  following  compounds  are  obtained,  which,  with  one 
exception,  are  all  amorphous  powders,  not  melting  below  290°, 
insoluble  in  ordinary  solvents,  but  soluble  in  pyridine  :  phenanthra- 
phenazinazine,  microscopic  needles,  2  :  7 -dinitrophenanthraphen azin- 
azine,  4  :  5-dinitrophenanthraphenazinazine,  2-nitrophenanthraphen- 
azinazine,  4 -nitrophenanthraphenazinazine,  2-bromo-  and  2  :  I-di- 
bromo-phenanthraphenazinazine,  dibromonitro-  and  bromodinitro- 
phenanthraphenazinazine,  5-bromo-4t-nitro-  and  bromo-2-nitro-phen- 
anthraphenazinazine,  2-aminophenanthraphenazinazine,  2:7-,  4:5- 
dihydroxy,  2-hydroxy-,  and  4 -hydroxy -phenanthraphenazinazine. 

J.  W.  B. 

Amino-acids.  Action  of  Diazomethane  on  Hippuryl 
Chloride.  P.  Karrer  and  R.  Widmer  ( Helv .  Chirn.  Acta,  1925, 
8,  203 — 205). — Diazomethane  in  absolute  ether  solution  reacts  with 
an  ethereal  suspension  of  hippuryl  chloride,  giving  in  excellent  yield 
a  compound,  C10H9O2N,  colourless  prisms,  m.  p.  91°.  The  latter 
has  a  faintly  acid  reaction  in  water  and,  when  titrated  with  phenol- 
phthalein  as  indicator,  requires  only  about  0-5  mol.  of  alkali.  The 
end-point  is  not  sharp.  The  tautomeric  formula  (II)  is  suggested 
in  preference  to  (I),  the  reaction  being  indicated  thus  : 

Ph-CO-NH-CH2-COCl  — CPh(OH):N-CH2-COCl  — > 

J  CPh:N-CH2  _  CPh:N*CH2  n 

o-ch2-co  o-ch:ooh 

The  completely  dissimilar  properties  of  compounds  of  the  oxazole 
type  eliminate  from  consideration  the  5-ring  formula, 

CH— ~C*OMe. 

N-CPh-0 

As  with  other  1  :  3-oxazine  derivatives,  the  smallest  trace  of 
mineral  acid  suffices  to  open  the  ring,  giving,  contrary  to  expect¬ 
ation,  hippuric  acid.  Traces  of  formaldehyde  account  for  the 
carbon  atom  which  is  lost.  In  spite  of  the  loosening  of  the  5  :  6 
ethylenic  linking  implied  by  this  ring-opening,  the  authors  consider 
that  formula  (II)  most  adequately  explains  the  facts.  M.  J. 
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Anhydrides  of  Acylamino-acids.  P.  Karrer,  E.  Miya- 
michi,  H.  C.  Storm,  and  It.  Widmer  ( Helv .  Chim.  Acta,  1925,  8, 
205 — 211;  cf.  A.,  1924,  i,  1118). — Investigation  of  the  influence 
of  the  substituting  acyl  group  on  the  ease  with  which  the  esters 
of  acylamino  acids  are  converted  into  the  corresponding  oxazoles 
by  the  action  of  phosphorus  pentoxide  or  pentachloride  shows  that 
the  closing  of  the  ring  becomes  increasingly  difficult  with  rising 
mass  of  the  acyl  substituent.  The  ethyl  ester  of  iso valerylglycine, 
b.  p.  154°/11  mm.,  yields  5-ethoxy -2-\8obutyloxazole,  b.  p.  96 — 
97°/ll  mm.  The  ethyl  ester  of  n -hexoylglycine,  b.  p.  171°/11  mm., 
yields  only  a  trace  of  oxazole,  insufficient  for  isolation.  The  ethyl 
esters  of  n -octoylglycine,  m.  p.  32°,  b.  p.  189°/11  mm.,  n -dodecoyl- 
glycine,  m.  p.  62°,  and  palmitylglycine  are  unattacked.  Three 
new  oxazoles  are  described  :  5-ethoxy- 2  :  4-dimethyloxazole,  b.  p. 
60°/12  mm.  ( picrate ,  m.  p.  76°),  from  the  ethyl  ester  of  acetylalanine 
(m.  p.  38 — 39°) ;  5-ethoxy -2-methyl-4:-isopropyloxazole,  b.  p.  62°/ll 
mm.  ( picrate ,  m.  p.  85°),  from  the  ethyl  ester  of  aceiylvaline,  b.  p. 
99°/2  mm.,  and  5-ethoxy-2-n-propyl-4:-isobutyloxazole,  b.  p.  109 — 
112°/11  mm.,  from  the  ethyl  ester  of  butyryl-leucine,  b.  p.  126 — 
127°/1  mm.  The  ethyl  ester  of  d-oL-methyl-n-butyryld-leucine,  b.  p. 
132 — 133°/2  mm.,  yields  the  optically  active  5-ethoxy  Adsopropyl- 
2-sec .-butyloxazole,  b.  p.  112°/10  mm.  Hydrolysis  with  mineral 
acid  yields  an  inactive  leucine  (cf.  following  abstract).  M.  J. 

Anhydrides  of  Amino-acid  Derivatives.  C.  Granacher 
(Helv.  Chim.  Acta,  1925,  8,  211 — 217). — Certain  acylamino-acid 
esters  of  the  type  R>C0,NH*CHR',C02Et  contain  an  asymmetric 
carbon  atom  which  loses  its  asymmetry  when  ring  closure  takes 
place,  with  formation  of  the  oxazole.  The  asymmetry  is  restored 
when  the  ring  is  opened  by  hydrolysis  with  mineral  acid.  It  was 
hoped  that  an  optically  active  amino-acid  might  be  obtained  in 
this  hydrolysis  in  the  presence  of  a  second  asymmetric  carbon 
atom  in  the  substituent  acyl  group.  Only  inactive  amino- acids 
have  so  far  been  obtained  (cf.  Karrer  and  others,  preceding  abstract). 

5  -  Ethoxy  -  2  -  a  [3(3y  -  tetramethylcyclopentyl  -  4  -  iso  butyloxazole,  b.  p. 
170 — 172°/12 — 14  mm.,  a  thin  oil  without  the  characteristic 
weakly  basic  properties  of  the  oxazoles,  is  obtained  by  the  action 
of  phosphoric  oxide  on  the  ethyl  ester  of  d-campholyl-\-leucine,  m.  p. 
66 — 67°.  The  oxazole  is  strongly  dextrorotatory.  It  is  not  decom¬ 
posed  by  alkali,  but  concentrated  hydrochloric  acid  at  100°  slowly 
converts  it  into  inactive  leucine  and  d-campholyl-leucine. 

The  following  new  compounds  are  described  :  Ethyl  ester  of 
chloroacetyl -leucine,  b.  p.  164 — 166°/15 — 18  mm.  Ethyl  ester  of 
afi-diphenylpropionylglycine,  m.  p.  78 — 79°.  Ethyl  ester  of  phthalyl- 
glycylglycine,  m.  p.  190 — 193°.  Acetyl-leucinamide,  m.  p.  200 — 
202°.  Hippuric  diethylamide,  m.  p.  80 — 81°.  No  corresponding 
oxazoles  have  yet  been  obtained.  M.  J. 

Derivatives  of  Cyanamide.  E.  Fromm  [with  H.  Barren- 
scheen,  J.  Frieder,  L.  Pirk,  and  Pi-.  Kapeller]  ( Annalen ,  1925, 
442,  130 — 149). — The  observation  that  chlorinated  compounds  are 
formed  by  the  interaction  of  epichlorohydrin  and  sodium  cyanamide 
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has  necessitated  a  revision  of  Fromm  and  Honold’s  conception 
(A.,  1922,  i,  529)  of  the  course  of  the  reaction  of  ethylene  chloro- 
hydrin  and  sodium  cyanamide.  The  primary  change  is  the  hydro¬ 
lysis  of  the  disodium  compound  to  monosodium  cyanamide  and 
sodium  hydroxide;  this  is  followed  by  conversion  of  ethylene 
chlorohydrin  into  ethylene  oxide,  which  combines  with  the  mono- 

CH  *0 

sodium  derivative  to  yield  2-amino-oxazoline,  i^.2  ^>ONH2 

(Fromm  and  Honold’s  “  cyanamidoethyl  alcohol”),  identical  with 
the  compound  obtained  by  Gabriel  (A.,  1889,  848)  from  bromo- 
ethylamine  hydrobromide  and  potassium  cyanate.  The  “  dibenzoyl 
derivatives  of  cyanamidoethyl  alcohol  ”  ( loc .  cit.)  is  shown  to  be 
2-dibenzoylamido-oxazoline.  2-Hydroxy oxazoline  benzoate,  m.  p. 
168°,  is  prepared  by  the  benzoylation  of  the  product  of  the  action 
of  nitrous  acid  on  2-amino-oxazoline.  Contrary  to  the  previous 
statement,  2-amino-oxazoline  does  not  add  ammonia,  but  the  base 
reacts  with  ammonium  chloride  or  its  hydrochloride  with  ammonia 

to  yield  2  :  2-diamino-oxazolidine,  CH2<^  Y(NH2)2  (]?romm  an(j 

Honold’s  “  guanidoethyl  alcohol  ”).  Methylamine  hydrochloride 
and  2-amino-oxazoline  yield  2-amino-2-methylamino-oxazolidine 
hydrochloride,  C4H120N3C1,  which  gives  a  tetrabenzoyl  compound, 
m.  p.  149°,  and  a  di-p-toluenesulphonyl  derivative,  m.  p.  185°  after 
softening  at  168°. 

Epichlorohydrin  or  dichlorohydrin  is  transformed  by  the  mono- 
or  di-sodium  derivative  of  cyanamide  into  2-imino-5-chloromethyl- 


oxazolidine,  L 


CH _ ch-chci’ m'  p'  142°  (hydrochloride> 

picrolonate ,  m.  p.  213°;  picrate,  m.  p.  193 — 194°;  dibenzoyl  deriv¬ 
ative,  m.  p.  146 — 147°).  The  constitution  of  the  compound  is 
established  by  its  conversion  into  2-amino-5-tolylthiolmethyloxazoline, 
m.  p.  148-5°,  which  is  also  prepared  from  2-amino-5-bromomethyl- 
oxazoline.  The  base  reacts  with  ammonium  chloride  in  an  unusually 
complicated  manner,  yielding  ( ?)  2-amino-5-aminomethylimin- 

azoline,  NH<^|^t^  isolated  as  the  tetrabenzoate, 

m.  p.  183-5°.  2-Amino-5-hydroxymethyloxazoline,  prepared  from 
glyceryl  monochlorohydrin  or  glycide  and  sodium  cyanamide, 
yields  a  tribenzoate,  m.  p.  130°. 

The  action  of  sodium  cyanamide  on  chloroacetic  acid  or  its 
esters  yields  initially  cyanamidoacetic  acid,  but  the  additive  power 
of  this  compound  is  so  pronounced  that  it  can  be  isolated  only  in 
small  yield.  The  main  product  of  the  change  is  dicyanodiamido- 
acetic  acid  ( cyanoguanidoacetic  acid),  decomp.  220 — 240°,  which 
reacts  in  the  forms  CN*NH,C(NH2).'N,C02H  and 


^NH-C(NH2)-NH*CN 

CHsSo-6 


It  yields  a  hydrochloride,  m.  p.  205°,  sulphate,  m.  p.  188°,  tetroxalate, 
m.  p.  183°,  picrate,  m.  p.  195°,  chloroplatinate,  decomp.  220 — 240°, 
phosphotungstate ,  phosphomolybdate,  chloroacetate,  m.  p.  192°, 
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'phosphate,  m.  p.  196°,  nitrate,  and  sodium  salt;  the  tribenzoyl 
derivative  has  m.  p.  202°  after  decomposing  at  196°.  Cyano- 
guanidoacetic  acid  behaves  as  a  primary  amine  towards  nitrous 
acid,  yielding  (  ?)  cyanohydantoic  acid,  CN-NH-C0’NH-CH2-C02H, 
m.  p.  260°,  which  is  also  obtained  by  treating  cyanoguanidoacetic 
acid  with  boiling,  dilute  acids.  When  heated  with  concentrated 
hydrochloric  acid,  cyanoguanidoacetic  acid  loses  2  mols.  of 
ammonia,  yielding,  probably,  hydantoic  acid;  it  is  converted  by 
barium  hydroxide  into  carbon  dioxide,  ammonia,  and  guanido- 
acetic  acid,  and  by  relatively  short  treatment  with  sodium  hydroxide 
into  carbon  dioxide,  ammonia,  and  glycine.  Cyanamidoacetic  acid, 
decomp.  230 — 265°,  adds  ammonium  chloride  with  production  of 
guanidoacetic  acid  hydrochloride,  which  is  more  readily  prepared 
from  glycine  hydrochloride,  sodium  cyanamide,  and  hydrochloric 
acid.  Small  quantities  of  melidoacetic  acid  and  hydantoin  are 
also  produced  by  the  action  of  chloroacetic  acid  on  sodium  cyan- 
amide. 

Methylguanidine  is  readily  prepared  by  the  action  of  methyl- 
amine  hydrochloride  on  sodium  cyanamide  in  boiling  aqueous 
solution;  the  nitrate  is  described.  H.  W. 

Action  of  Lead  Monoxide  on  oo'-Dithioaniline.  An  Ex¬ 
ample  of  Simple  Thiazine  Formation.  H.  H.  Hodgson  (J. 
Soc.  Dyers  and  Col.,  1925,  41,  99 — 102). — A  vigorous  reaction 
occurs  when  oo'-dithioaniline  is  boiled  in  aniline  solution  with 
litharge,  and  oo'  -monothioaniline  together  with  a  smaller  quantity 
of  op' -monothioaniline  is  formed;  aniline  enters  into  the  reaction 
product  (cf.  Hodgson  and  Dix,  T.,  1914,  105,  952).  When  nitro¬ 
benzene,  litharge,  and  oo'-dithioaniline  are  similarly  heated  at  170 — 
180°  for  6  hrs.,  the  nitrobenzene  acts  as  an  oxidant  with  the  pro¬ 
duction  of  a  base,  probably  5  :  7-di-o-aminophenylthiolphenthiazine. 
The  latter  yields  an  acetyl  derivative,  m.  p.  about  102°  (softens  at 
80°),  and  a  hydrochloride,  m.  p.  210 — 220°.  It  may  be  benzoylated, 
and  also  diazotised  and  coupled  with  p-naphthol,  thereby  yielding 
a  red  substance,  m.  p.  about  230°. 

When  the  above  reaction  is  carried  out  in  nitrobenzene  solution 
at  200°,  further  thiazine  formation  occurs  and  the  product  consists 
largely  of  a  black  tar.  A.  J.  H. 

Preparation  of  Keto  Derivatives  of  the  Thiazine  Series. 

Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P. 
402642 ;  from  Chem.  Zentr.,  1924,  ii,  2504 — 2505). — Keto  derivatives 
of  the  thiazine  series  are  obtained  by  the  oxidation  of  2'-amino-4- 
hydroxydiaryl  sulphides,  or  by  treating  2'-nitro-4-hydroxydiaryl 
sulphides  with  reducing  agents  and  subsequent  oxidation  of  the 
solution.  Thus  4-hydroxy-2-nitrophenyl  a-naphthyl  sulphide,  from 
2-chlorothiolnitrobenzene  and  a-naphthol,  with  alkaline  sodium 
hyposulphite  and  subsequent  aeration  of  the  solution,  yields  an 
oxidation  product,  C16H9ONS,  lustrous  red  needles,  m.  p.  174°, 
dyeing  brown  shades  on  cotton  (hyposulphite  vat)  and  reddish- 
brown  on  wool.  The  product  similarly  obtained  from  8-chloro-a- 
naphthol  has  m.  p.  199 — 200°.  R.  B. 
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Preparation  of  Polychrome  Methylene-blue  and  Thiazine- 
red.  F.  Proescher  and  A.  P.  Krueger  (J.  Lab.  Clin.  Med., 
1924,  10,  153 — 159). — Polychrome  methylene-blue  is  prepared  by 
heating  100  c.c.  of  1%  methylene-blue  solution  with  20 — 30  mg. 
of  sodium  peroxide  for  15  mins,  at  100°,  and  subsequently  neutralis¬ 
ing  with  hydrochloric  acid.  Thiazine-red  is  prepared  by  heating 
50  g.  of  methylene-blue  in  200  c.c.  of  water  with  5  g.  of  sodium 
peroxide  at  75 — 80°,  and  drying  the  precipitate  at  37°  and  then 
over  calcium  chloride.  Chemical  Abstracts. 

Oxidation  of  Benzeneazophenol  [p-Hydroxyazobenzene]. 

D.  Bigiavi  and  G.  Kindt  (Gazzetta,  1925,  55,  83 — 86). — Oxidation 
of  p-hydroxyazobenzene  by  means  of  peracetic  acid  (cf.  Angeli, 
A.,  1914,  i,  882)  yields,  besides  the  two  isomeric  p-hydroxyazoxy- 
benzenes,  a  small  proportion  of  an  orange-yellow  compound, 
(C12H902N2)2(  ?),  m.  p.  240°  [acetyl  derivative,  (C^HjjOgNg)^  m.  p. 
140 — 150° ;  ethyl  derivative  (C14H1302N2)2,  m.  p.  218 — 222°],  which 
is  obtainable  also  from  a -p-hydroxyazoxy  benzene,  but  not  from 
the  (3-isomeride,  by  oxidation  with  various  reagents.  When 
reduced  by  means  of  stannous  chloride  and  hydrochloric  acid,  it 
gives  aniline  and  a  readily  oxidisable  base,  (C6H6ON)2,  which  rapidly 
changes  from  colourless  to  violet-grey  in  the  air  and  forms  a  benzoyl 
derivative,  m.  p.  250°.  Reduction  of  the  acetyl  derivative,  m.  p. 
140 — 150°  (see  above),  in  ethereal  solution  with  aluminium  amalgam 
yields  a  brick-red  compound,  m.  p.  230°  (decomp.),  not  identical 
with  5  :  5'-bisbenzeneazo-2  :  2'-diphenol  (cf.  Robertson  and  Brady, 
T.,  1913,  103,  1479).  T.  H.  P. 

Formation  of  Azoanilinesulphonic  Acids.  W.  Lewcock 
(J.  Soc.  Chem.  Ind.,  1925,  44,  152 — 155t). — 4-Nitroaniline-3- 
sulphonic  acid  gave  on  treatment  with  sodium  hypochlorite  (5% 
available  chlorine)  pp'-dinitroazobenzene-mm' -disulphonic  acid, 
which  was  reduced  to  pp'-diaminoazobenzene-mm' -disulphonic 
acid  (p-azoanilinedisulphonic  acid)  by  ammonium  hydrosulphide 
(yield  50%)  or  by  careful  treatment  with  ferrous  hydroxide  (yield 
80 — 90%).  This  disulphonic  acid  and  the  monosulphonic  acid 
are  also  obtained  by  careful  sulphonation  of  pp'-diaminoazobenzene. 

2- Nitroaniline-4-sulphonic  acid,  3-nitroaniline-4-sulphonic  acid, 

3- nitroaniline-6-sulphonic  acid,  and  4-nitroaniline-2-sulphonic  acid 

were  treated  with  sodium  hypochlorite,  but  the  corresponding 
diaminoazobenzenedisulphonic  acids  could  not  be  isolated.  When 
the  five  nitroanilinesulphonic  acids  were  submitted  to  electrolytic 
reduction,  only  the  2-nitro-4-sulphonic  acid  gave  the  corresponding 
oo'-diaminoazobenzene-mm'-disulphonic  acid  in  appreciable  amount. 
pp'-Diaminoazobenzene  and  its  monosulphonic  acid  gave  trisazo 
dyes  on  coupling  with  phenol,  whilst  the  disulphonic  acid  gave 
disazo  dyes  and  trisazo  dyes  only  with  difficulty.  F.  B. 

Some  Benzeneazophenylpyrroles.  G.  Plancher  and  E. 
Ghigi  ( Gazzetta ,  1925,  55,  49 — 51). — The  compound  described  by 
Fischer  and  Hepp  (A.,  1886,  1042)  as  benzeneazo-l-phenylpyrrole, 
m.  p.  117°,  is  actually  2-benzeneazo-5-phenylpyrrole,  m.  p.  116° 
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[Khotinsky  and  Soloweitschik  (A.,  1909,  i,  616)  gave  m.  p.  112°]. 
Hence  it  is  probable  that  the  compound  used  by  the  former  authors 
in  their  preparation  and  obtained  by  the  action  of  bromobenzene 
on  the  potassium  derivative  of  pyrrole  is  mainly  2-phenylpyrrole. 
Benzeneazo-l-phenylpyrrole,  C16H13N3,  forms  orange-yellow  crystals, 
m.  p.  49 — 50°;  p-anisylideneazo-l-phenylpyrrole,  C17H15QN3, 
slender,  wood-yellow  needles,  m.  p.  101°,  and  p-anisylideneazo-2- 
phenylpyrrole,  green  laminae,  m.  p.  141°.  T.  H.  P. 

Monoazo  Dyes.  Farbenfabriken  vorm.  F.  Bayer  &  Co., 
and  R.  Stusser  (D.R.-P.  402869;  from  Chem.  Zentr.,  1924,  ii, 

2502) . — Diazotised  nitroanilines  or  their  derivatives  are  coupled 

with  4-chloro-5-nitro-o-acetoacetanisidide,  with  or  without  the 
presence  of  substrate  or  on  the  fibre.  ^-Chloro-5-nitro-o-aceto- 
acetanisidide,  m.  p.  126 — 127°  (from  4-chloro-5-nitro-o-anisidine 
and  ethyl  acetoactate),  with  diazotised  o-nitroaniline  gives  a  yellow 
dye.  Similar  dyes  are  obtained  from  4-chloro-  or  4-methyl-o- 
nitroaniline  and  4-nitro-o-anisidine.  R.  B. 

Monoazo  Dyes.  Farbwerke  vorm.  Meister,  Lucius,  & 
Pruning  (Fr.  Pat.  573603;  from  Chem.  Zentr.,  1924,  ii,  2502 — 

2503) . — Diazotised  m-aminobenzaldehyde  or  its  substitution  deriv¬ 

atives,  or  compounds  which  yield  m-aminobenzaldehyde,  are 
coupled  with  pyrazolones  or  N -alkyl  or  aryl  derivatives  of  7-amino- 
l-naphthol-3-sulphonic  acid,  or  acylaminonaphtholsulphonic  acid, 
or  P-naphthol-6  :  8-disulphonic  acid  or  a-naphthol-4  :  7-disulphonic 
and  trisulphonic  acids,  yielding  dyes  which  produce  fast  shades  on 
wool.  The  dyes  from  m-aminobenzaldehyde  and  7-anilino-l- 
naphthol-3-sulphonic  acid,  reddish-brown;  from  8-acetamido-l- 
naphthol-3  :  6-disulphonic  acid,  bluish-red ;  from  6-acetamido-l- 
naphthol-3-sulphonic  acid,  reddish-yellow ;  from  8-acetamido-l- 
naphthol-3  :  5-disulphonic  acid,  red ;  from  6-p-aminobenzamido- 
l-naphthol-3-sulphonic  acid,  reddish-yellow;  from  [3-naphthol- 
6  :  8-disulphonic  acid,  orange-yellow ;  from  a-naphthol-4  :  7 -di- 
sulphonic  acid,  reddish-yellow ;  and  from  p-naphthol-3  :  6  :  8-tri- 
sulphonic  acid,  reddish-yellow,  are  described.  If  components 
such  as  o-hydroxycarboxylic  acids  or  1  :  5-dihydroxynaphthalene 
are  used,  the  resulting  dyes  have  mordant  properties  and  can  be 
chromed.  Thus  m-aminobenzaldehyde  and  m-hydroxytoluic  acid,  or 
salicylic  acid  or  l-o-hydroxy-m-carboxyphenyl-3-methyl-5-pyr- 
azolone-m'-sulphonic  acid  yield  dyes  giving  yellow  shades  on  wool 
after  chroming,  whilst  with  resorcylie  acid  orange,  and  with  3-hydr- 
oxy- (3-nap hthoic  acid,  red  shades  are  produced.  The  shades  are 
fast  to  light,  milling,  and  potting.  The  m-aminobenzaldehyde 
can  be  replaced  by  6-chloro-m-aminobenzaldehyde  or  benzalde- 
hyde-m-sulphonic  acid.  R.  B. 

Azo  Dyes.  Chemische  Fabrik  Greisheim-Elektron  and 
A.  Zitscher  (D.R.-P.  402868;  from  Chem.  Zentr.,  1924,  ii, 
2503). — Diazo  compounds  are  coupled  with  bis(3-hydroxy-  (3- 
naphthoyl)-4  :  4'-diamino-3  :  3'-dialkyloxydiaryls  alone  or  on  a 
substrate,  giving  very  fast  brownish-red  and  brown  dyes.  Bis-S- 
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hydroxy -$-naphthoyldianisidine,  pale  yellow,  has  m.  p.  348° 
(decomp.)  and  bis-Z-hydroxy-$-naphthoyldiphenetidine,  m.  p.  346 — 
348°.  R.  B. 

Preparation  of  Dyes  Insoluble  in  Water.  Chemische 
Fabrik  Griesheim-Elektron  (D.R.-P.  396519;  from  Chem. 
Zentr.,  1924,  ii,  2791). — Blue  pigment  dyes,  stable  towards 
sodium  peroxide  bleach  are  obtained  by  coupling  diazo  compounds 
with  anilides  of  7-halogenated-3 -hydroxy- (3-naphthoic  acids.  These 
acids  are  obtained  by  adapting  Franzen  and  Stauble’s  method 
(A.,  1922,  i,  450)  for  6-bromo-^-naphthol.  7 -Bromo-3-hydroxy- 
$-naphthoic  acid,  yellow  plates,  has  m.  p.  260 — 261°.  The  anilide 
has  m.  p.  273°,  the  o -anisidide,  m.  p.  185 — 186°;  the  p -anisidide, 
m.  p.  290 — 292° ;  the  5-chloro-o-toluidide,  m.  p.  257 — 258° ;  the 
cL-naphthalide ,  m.  p.  237 — 238°,  and  the  $-naphthalide,  m.  p.  286 — 
288°.  R.  B. 

Preparation  of  Brilliant  Congo  R  (“Vital-red”)  and  the 
Suitability  of  various  Samples  for  Blood  Volume  Work. 

S.  Parkin  and  H.  M.  Evans  (J.  Amer.  Chem.  Soc.,  1925,  47,  429 — 
434). — Pure  tolidine  is  diazotised  and  coupled,  below  5°,  with  one 
equivalent  of  amino -id  salt,  and  the  resulting  “  half -dye  ”  pre¬ 
cipitated  by  the  addition  of  alcohol,  and  added  to  a  solution  of  the 
sodium  salt  of  Bronner  acid.  The  precipitated  Bronner  acid  is 
filtered  off  and  the  vital-red  salted  out.  [Cf.  B.,  1925,  278.] 

F.  G.  W. 

H.  Finger’s  Investigations  on  the  Preparation  of  “  Cyanur- 
triazide."  E.  Ott  (Z.  angew.  Chem.,  1925,  38,  149 — 150). — 
Priority  claim  (cf.  Ott  and  Ohse,  A.,  1921,  i,  231).  W.  A.  S. 

Hetero-ring  Formations  with  Thiocarbohydrazide.  P. 

Gtjha  and  S.  De  (J.  Indian  Chem.  Soc.,  1925, 1,  141 — 149). — A  con¬ 
tinuation  of  previous  work  (cf.  A.,  1924,  i,  948).  Two  improved 
methods  for  the  preparation  of  dithio-p-urazine  are  described  : 
(1)  by  heating  thiocarbohydrazide  (1  mol.)  and  carbon  disulphide 
(1  mol.)  with  water  in  a  sealed  tube  at  130 — 140°,  or  hydrazine 
hydrate  (1  mol.)  and  carbon  disulphide  (2  mols.)  with  water  at 
140 — 150°,  the  yield  being  almost  theoretical;  (2)  by  heating  a 
mixture  of  hydrazine  hydrate  (1  mol.),  alcoholic  potassium  hydr¬ 
oxide  (1  mol.),  and  carbon  disulphide  (2  mols.)  in  a  sealed  tube  at 
100°.  Dithio-p-urazine  is  converted  by  mercuric  oxide  into 
p-urazine.  Potassium  cyanate  and  thiocyanate,  respectively, 
convert  thiocarbohydrazide  into  thiocarbohydrazidocarbonamide , 
m.  p.  230°,  and  thiocarbohydrazidothiocarbonamide,  m.  p.  218 — 219°. 
These  compounds,  with  concentrated  hydrochloric  acid,  afford 
4-aminothiourazole  (cf.  Freund  and  Imgart,  A.,  1895,  i,  400)  and 
4-aminodithiourazole  (cf.  Arndt  and  Bielich,  A.,  1923,  i,  611),. 
respectively.  Phenylcarbimide,  however,  attacks  both  hydrazino 
groups,  thiocarbohydrazidodicarbondiphenylamide,  m.  p.  216 — 217°, 
being  formed.  Whilst  long  heating  of  a  mixture  of  hydrazine 
hydrate  and  thiocarbohydrazide  yields  l-amino-5-thiol-2-hydrazino- 
1:3:  4-triazole  (Stolle  and  Bowles,  A.,  1908,  i,  474),  a  mixture  of 
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the  hydrochlorides  of  these  substances  heated  at  170 — 180°  yields 

NH*NH 

5-thioketo-l  :  2  :  3  :  4-tetrahydroisotetrazole,  a  yellow, 


amorphous  powder,  m.  p.  126 — 127°.  Thiocarbohydrazide  reacts 
in  its  i/^-form  with  chloroacetic  acid,  giving  2-hydrazino-5-keto- 


2:3:4:  5-tetrahydro-l  :  3  :  4 -thiodiazine,  NH2*NIC<Cg_Qjj  ]>CO, 
white  plates,  m.  p.  220°  (decomp.),  whilst  with  glyoxal  it  forms 
a  heptatetrazine  compound,  SC<^^ 


'nh-n:chj 


m.  p.  220°  (decomp.) 


( benzylidene  derivative,  m.  p.  149 — 150°).  J.  W.  B. 

[Derivative  of]  Phosphorus  Chloronitride.  H.  Rosset 
(Compt.  rend.,  1925,  180,  750 — 751). — Diphenyl  phosphorus  nitride, 
prisms,  m.  p.  232°,  is  obtained  by  the  interaction  of  magnesium 
phenyl  bromide  and  phosphorus  chloronitride  (PNC12)  in  toluene 
solution.  Cryoscopic  measurements  indicate  that  it  exists  as  the 
trimeride  (PNPh2)3 ;  formula  I  or  II  is  proposed. 


(!•)  PPh.-NC?™1* 


N-PPh., 


PPh2<^*’^>N  (II. 


N-PPh, 


J.  S.  C. 


Action  of  Alkyl  Chloroformates  on  Aminoarylarsinic  Acids. 

C.  S.  Hamilton  and  C.  Sly  (J.  Amer.  Chem.  Soc.,  1925,  47,  435— 
439). — The  products  listed  below  were  obtained  by  adding  the 
respective  alkyl  chloroformates,  slowly,  in  slight  excess,  with 
stirring,  to  solutions  of  the  appropriate  aminoarylarsinic  acids  in 
excess  of  N- sodium  carbonate  solution,  the  products  being  pre¬ 
cipitated  by  rendering  the  reaction  mixtures  acid  to  Congo -red 
by  means  of  concentrated  hydrochloric  acid.  4 -Carbomethoxy- 
amino-,  m.  p.  above  250°;  3 -earbomethoxy amino-,  m.  p.  231° 

(decomp.) ;  3-carbomethoxyamino-4-methyl-,  m.  p.  191 — 193° ;  and 
3  -  carbomethoxyamino  -  4  -  carbomethoxyhydroxy  -  phenylarsinic  acid , 
m.  p.  172 — 174° ;  3  :  4-dicarbomethoxydiaminophenylarsinic  acid, 

m.  p.  above  250° ;  4 -carbethoxyamino- ,  m.  p.  above  250° ;  3 -carb- 
ethoxyamino- ,  m.  p.  180°;  3-carbethoxyamino-4-methyl- ,  m.  p.  181°; 
and  3-carbethoxyamino-4-carbethoxyhydroxy-phenylarsinic  acid,  m.  p. 
165° ;  3  : 4-dicarbethoxydiaminophenylarsinic  acid,  m.  p.  187° ; 

4-carbo-n-propoxyamino-,  m.  p.  above  250° ;  3-carbo-n-propoxy- 
amino-,  m.  p.  117°;  3-carbo-n-propoxyamino-4-methyl-,  m.  p.  150 — 
151° ;  and  3-carbopropoxyamino-4-carbo-n-propoxyhydroxy-phenyl- 
arsinic  acid,  m.  p.  133 — 134° ;  3  :  4-dicarbo-n-propoxydiamino- 

phenylarsinic  acid,  m.  p.  165 — 166°;  4-carboisopropoxyamino- , 
m.  p.  above  250°;  3-carbohopropoxyamino- ,  m.  p.  144 — 145°; 
3-carboimpropoxyamino-4-methyl-,  m.  p.  179°;  and  3-carboiso- 
propoxyamino-4-carboisopropoxyhydroxy-phenylarsinic  acid,  m.  p. 
154 — 155° ;  3  :  4-dicarboisopropoxydiammophenylarsinic  acid,  m.  p. 
177°  ;  4-carbo-n-butoxyamino- ,  m.  p.  above  250° ;  3-carbo-n-butoxy- 
amino-,  m.  p.  83 — 84° ;  3-carbo-n-butoxyarriino-4-methyl-,  m.  p. 
143 — 144° ;  and  3-carbo-n-butoxyamino-4-carbo-n-butoxyhydroxy- 
phenylarsinic  acid,  m.  p.  143° ;  3  : 4-dicarbo-n-butoxydiamino- 
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phenylarsinic  acid,  m.  p.  197 — 198° ;  4:-carboisobutoxyamino- ,  m.  p. 
above  250°  ;  3-carboisobutoxyamino- ,  m.  p.  142 — 143° ;  4 -methyl- 

3- carboisobutoxyamino-,  m.  p.  162°;  and  3 -carboisobutoxyamino- 

4- carboisobutoxyhydroxy-phenylarsinic  acid,  m.  p.  142 — 143° ;  and 

3  : 4:-dicarboisobutoxydiaminophenylarsinic  acid,  m.  p.  172°,  are 
described.  F.  G.  W. 

Preparation  of  p-p-Carbamido-p-acetoxy-n-propylamino- 
phenylarsinic  Acid.  Les  £tablissements  Poulenc  Freres 
(Fr.  Pat.  543112;  from  Chem.  Zentr.,  1924,  ii,  1632). — (3-Chloro- 
a-hydroxy-a-methylpropionic  acid,  when  successively  treated  with 
acetyl  chloride  and  thionyl  chloride,  affords  $-chloro-u-acetoxy- 
a-methylpropionyl  chloride,  b.  p.  95°/12  mm.  The  latter  is  con¬ 
verted  by  ammonia  into  $-chloro-a.-acetoxy-0L-methylpropionamide, 
m.  p.  117°,  which  yields  by  interaction  with  sodium  p-amino- 
phenylarsinate  and  subsequent  acidification  p -fi-carbarnido-fi- 
acetoxy-n-propylaminophenylarsinic  acid , 

NH2-C0-CMe(0Ac)*CH2-NH-C6H4-As03H2. 

G.  W.  It. 

Mercuri-organic  Compounds  of  1-Phenylpyrrole.  G. 

Plancher  and  G.  Rossi  ( Gazzetta ,  1925,  55,  61 — 63). — When 
treated  with  mercuric  chloride  in  alcoholic  solution,  almost  all 
pyrrole  derivatives  yield  compounds  having  the  properties  of 
double  salts,  the  mercury  being,  in  part  at  least,  readily  eliminable 
(cf.  Kottnitz,  J .  pr.  Chem.,  1872,  6,  136).  The  action  of  mercuric 
acetate  on  1-phenylpyrrole  in  alcoholic  solution  yields,  according 
to  the  conditions,  either  (1)  dimer curi -1-phenylpyrrole  acetate, 
(CH3-C02Hg)2C4H2NPh,  m.  p.  114°,  or  (2)  tetramercuri -1-phenyl¬ 
pyrrole  acetate,  (CH3,C02Hg)4C4NPh,  m.  p.  229—230°.  When 
treated  with  bromine,  each  of  these  compounds  yields  dibromo- 
l-phenylpyrrole,  C4H2NBr2Ph,  m.  p.  148°.  T.  H.  P. 

Colloidal  Mercuri-organic  Compounds.  G.  Rossi  and  C. 
Bocchi  ( Gazzetta ,  1925,  55,  93 — 96). — Like  tri-,  tetra-,  and  penta- 
mercuriacetanilide  acetates  (A.,  1912,  i,  931;  1914,  i,  610;  1915, 
ii,  153 ;  1922,  i,  605),  mercuriaceto-o-toluidide  acetates  containing 
more  than  two  mercury  atoms  in  the  nucleus  are  able  to  form 
colloidal  aqueous  solutions,  the  presence  of  acetic  acid  as  stabilising 
electrolyte  being  necessary ;  dimercuriaceto-o-toluidide  acetate 
(cf.  Schrauth  and  Schoeller,  A.,  1912,  i,  930)  is  apparently  devoid 
of  this  property.  Tetramercuriaceto-o-toluidide  acetate, 
NHAc*C6Me(Hg’C02Me)4, 

forms  an  amorphous,  gelatinous  mass,  giving  a  colourless  powder. 
T  rimer  curiaceto-o-toluidide  acetate,  NHAc*C6HMe(Hg*C02Me)3 
[Me  :  NHAc  :  (Hg’C02Me)3=probably  1 : 2  :  3  :  5  :  6],  forms  a  colour¬ 
less,  crystalline  mass.  T.  H.  P. 

Green  Colouring  Matter,  Related  to  Chlorophyll,  from 
Flores  Primulce.  A.  von  Lingelsheim  (Arch.  Pharm.,  1925, 
263,  121 — 122). — The  yellow  flowers  of  Primula  officinalis  and 
certain  other  Primulacece  (and  yellow  Lotece)  become  green  on  drying. 
The  green  substance  may  be  completely  extracted  by  warming  the 
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flowers  with  water,  and  in  solution  the  substance  shows  marked 
resemblance  in  many  physical  properties  to  chlorophyll,  from  which, 
however,  it  differs  in  its  solubility  in  water  and  insolubility  in 
alcohol  or  benzene.  The  development  of  the  green  substance  is 
believed  to  be  due  to  enzyme  action,  and  light  may  not  be  an  agent 
in  its  production.  B.  F. 

Evidence  of  a  New  Amino-acid  in  Proteins.  R.  A.  Gortner 
and  W.  F.  Hoffman  (J.  Amer.  Chem.  Soc.,  1925,  47,  580 — 584). — 
The  amino-acids  from  50  g.  of  teozein,  a  prolamine  from  Euchlama 
Mexicana,  Schrad.,  were  precipitated  with  phosphotungstic  acid 
by  the  method  of  Van  Slyke  (cf.  A.,  1911,  ii,  944).  The  phospho- 
tungstates  were  filtered  off  after  keeping  the  mixture  at  10°  for 
48  hrs.,  and  no  further  precipitate  formed  in  the  filtrate  during  the 
next  72  hrs.  The  liquor  was  then  partly  frozen  at  — 15°  and 
re-melted  at  0°  several  times.  A  syrup,  which  gradually  crystallised, 
was  precipitated  and  decomposed  with  barium  hydroxide.  After 
freeing  the  solution  from  inorganic  reagents,  evaporating  to  dry¬ 
ness,  and  crystallising  from  dilute  alcohol,  1-4  g.  of  an  amino-acid, 
C4H1103N,  which  still  contained  barium,  was  obtained.  All  the 
nitrogen  of  this  acid  is  amino  nitrogen.  It  showed  slight  lsevo- 
rotation  in  aqueous  solution.  The  phenylcarbimide  derivative, 
CiiHu04N2,  m.  p.  140°,  is  described.  F.  G.  W. 

Evolution  of  Knowledge  of  the  Chemical  Structure  of 
Protein  Compounds.  A.  Blanchetiere  (Bull.  Soc.  Chim.  biol., 
1925,  7,  218—330). — A  lecture  delivered  before  the  Society  de 
Chimie  biologique  on  Nov.  18,  1924. 

Proteins.  VII.  Preparation  of  the  Protein  “Sericin” 
from  Silk.  E.  M.  Shelton  and  T.  B.  Johnson  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  412 — 418). — Silk  is  heated  with  water  in  an  auto¬ 
clave  under  a  pressure  of  10  lb. /in.2,  and  sericin  is  separated  from  the 
aqueous  extract  by  precipitation  with  alcohol  or  ammonium 
sulphate.  Only  a  portion  of  the  product  is  soluble  in  water.  [Cf. 
B.,  1925,  279.]  F.  G.  W. 

Solubility  of  Proteins.  S.  P.  L.  Sorensen  (J.  Amer.  Chem. 
Soc.,  1925,  47,  457 — 469). — In  the  precipitation  of  egg-albumin 
from  aqueous  solution  by  adding  ammonium  sulphate,  the  con¬ 
centration  of  the  egg-albumin  remaining  in  the  mother-liquor  is 
independent  of  the  original  concentration  of  the  protein  (cf.  A., 
1913,  i,  1004)  provided  that  the  concentration  of  the  ammonium 
sulphate  is  the  same  at  the  end  of  the  precipitation  as  at  the  begin¬ 
ning,  indicating  that  protein  solutions  follow  the  phase  rule.  This 
principle  affords  a  criterion  of  purity  of  a  protein,  which  should  be 
soluble  in  the  mother-liquor  from  which  it  is  salted  out  to  the  same 
extent  whatever  its  original  concentration,  provided  always  that 
salt  and  hydrogen-ion  concentrations  are  kept  constant.  The  data 
obtained  by  testing  in  this  way  a  sample  of  pseudoglobin  from 
horse-serum,  purified  by  repeated  fractionation  and  dialysis, 
indicated  that  the  sample  was  still  not  homogeneous,  but  associated 
with  euglobin.  The  solubility  relationships  of  these  two  proteins 
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can  be  explained  by  assuming  the  existence  of  a  loose,  dissociable 
compound  between  the  two.  F.  G.  W. 

“  Irregular  Series  ”  in  the  Precipitation  of  Albumin. 

A.  W.  Thomas  and  E.  R.  Norris  (J.  Amer.  Chem.  Soc.,  1925,  47, 
501 — 513). — The  phenomena  of  the  “  first  zone  of  precipitation  ” 
and  the  “  tolerance  zone  ”  of  the  “  irregular  series  ”  in  the  pre¬ 
cipitation  of  proteins  by  heavy  metal  salt  solutions  are  explained  as 
follows  :  when  a  dilute  solution  of  such  a  salt  is  added  to  a  solution 
of  a  protein  on  the  alkaline  side  of  its  isoelectric  point,  combination 
between  the  metal  cation  and  the  protein  anion  takes  place,  and 
a  precipitate  is  formed  if  the  resulting  complex  is  insoluble.  The 
heavy  metal  salt  being  hydrolysed  meanwhile,  further  addition 
of  it  increases  the  acidity  of  the  solution.  As  soon  as  this  acidity 
passes  the  isoelectric  point  of  the  protein,  the  precipitate  redissolves 
unless  the  anion  of  the  added  salt  forms  an  insoluble  complex  with 
the  protein  cation. 

In  the  precipitation  of  aqueous  albumin  solutions  by  zinc  and 
thorium  chlorides,  a  definite  minimum  concentration  of  heavy 
metal  ion,  depending  on  the  solubility  product  of  the  precipitated 
complex,  must  be  present  before  precipitation  starts.  The  pre¬ 
cipitate  is  soluble  in  solutions  of  ^3H<4-8.  In  solutions  maintained, 
by  means  of  sodium  acetate-acetic  acid  buffers,  at  a  pa  (7-2)  greater 
than  that  of  the  isoelectric  point,  a  smaller  concentration  of  zinc 
chloride  (0*003 M)  is  necessary  to  cause  precipitation,  on  account 
of  the  increased  concentration  of  the  protein  anion,  than  that 
required  (0*027ikf)  at  the  isoelectric  point,  where  the  protein  is 
least  dissociated,  whilst  buffered  solutions  always  require  a  higher 
concentration  of  zinc  chloride  than  is  necessary  in  unbuffered  solu¬ 
tions  (0-0008 df)  on  account  of  the  repression  of  the  ionisation  of 
the  added  zinc  salt  by  the  buffer  salt. 

The  “  second  zone  ”  of  precipitation,  in  which  the  precipitate 
remains  insoluble  on  dilution  with  water,  even  after  the  shortest 
time  of  contact  with  the  heavy  metal  ion,  is  shown  to  be  due  to 
the  denaturing  of  the  protein  by  the  heavy  metal  ion,  and  its  rate 
increases  with  the  temperature,  hydrogen-ion  concentration,  and 
metal-ion  concentration  of  the  solution.  F.  G.  W. 
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Anaerobic  Production  of  Carbon  Dioxide  by  Muscle-cells 
in  the  Presence  of  Hydrogen  Acceptors.  W.  Lipschitz  and 
P.  Meyer  ( Pfliiger’s  Archiv,  205,  366 — 376;  from  Chem.  Zentr., 
1924,  ii,  2770). — Oxidation  of  the  combustible  material  of  muscle 
by  hydrogen  acceptors  such  as  methylene-blue  and  nitroanthraquin- 
one  in  the  absence  of  oxygen  results  in  formation  of  carbon  dioxide. 
The  dehydrogenation  quotient,  in  contrast  to  earlier  work  with 
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dinitrobenzene  as  acceptor,  is  about  1,  and  is  unchanged  by 
poisoning  the  cells  with  hydrogen  cyanide.  The  velocity  of  reduc¬ 
tion  is  also  only  slightly  affected.  The  absolute  velocity  of  the 
process  and  the  amount  of  carbon  dioxide  formed  are  approxim¬ 
ately  the  same  with  methylene -blue  and  nitroanthraquinone,  but 
the  velocity  is  smaller  than  that  of  normal  respiration.  R.  B. 

Oxygen-combining  Capacity  of  Haemoglobin  Determined 
by  the  Ferricyanide  Method.  S.  Masuda  ( Biochem .  Z.,  1925, 
156,  21 — 34). — Using  ammonia  as  haemolytic  agent  in  the  Barcroft 
differential  apparatus,  the  results  obtained  are  too  low,  since  part 
of  the  blood- oxygen  combines  with  the  ammonia.  An  error  in  the 
opposite  sense  is  ascribed  to  the  fact  that  the  alkalinity  of  the  blood 
mixture  is  often  insufficient  to  prevent  some  carbon  dioxide  escap¬ 
ing  with  the  oxygen.  The  accuracy  of  the  method  as  a  whole  is 
called  in  question.  J.  P. 

Determination  of  Oxygen  and  Carbon  Dioxide  in  Mixed 
Venous  Human  Blood.  C.  S.  Bttrwell  and  G.  C.  Robinson 
(J.  Clin.  Investigation,  1924,  1,  47 — 63). — The  blood  is  equilibrated 
with  a  gaseous  mixture  in  a  tonometer,  filled  directly  by  a  definite 
respiratory  procedure.  Chemical  Abstracts. 

Gases  in  Fresh,  Putrefied,  and  Frozen  Blood.  C.  Kohn- 
Abrest  {Compt.  rend.,  1924, 179, 1171 — 1174). — Using  the  apparatus 
previously  described  (this  vol.,  i,  451),  the  author  has  examined 
specimens  of  pig’s  blood  of  different  degrees  of  freshness.  Putre¬ 
faction  appears  to  be  correlated  with  the  percentage  of  hydrogen 
sulphide  produced,  but  no  proportionality  with  the  carbon  dioxide 
was  observed.  Freezing  inhibits  putrefaction.  H.  J.  E. 

Blood-corpuscles  and  the  Alkali  Reserve.  A.  Desgrez, 
H.  Bierry,  and  L.  Lescceur  {Compt.  rend.,  1925,  180,  705 — 711). — 
Carbon  dioxide  is  removed  completely  from  the  blood  by  a  current 
of  air  at  15° ;  it  is  removed  quantitatively  in  this  way  from  serum 
and  plasma  only  after  addition  of  acid.  The  conclusion  that  the 
corpuscles  generate  acid  which  liberates  the  carbon  dioxide  was 
confirmed  by  experiment,  and  it  is  shown  that  glycolysis  is 
insufficient  to  account  for  the  phenomenon.  S.  I.  L. 

Chemical  Parent  of  Blood  Pigment  and  Chlorophyll. 

L.  Marchlewski  {Bull.  Soc.  chim.,  1925,  [iv],  37,  340). — The  author 
criticises  the  views  of  Maquenne  {ibid.,  1924,  35,  649)  on  the  parent 
substance  of  blood  pigment  and  chlorophyll.  Existing  knowledge 
does  not  allow  of  a  decision  whether  coproporphyrin  or  another 
porphyrin  represents  the  point  of  divergence  in  the  syntheses  of 
chlorophyll  and  blood  pigment,  but  the  author  regards  phyllopor- 
phyrin-a  as  the  molecular  skeleton  which  is  as  readily  synthesised 
by  the  vegetable  organism  as  by  the  animal  (cf.  Fischer  and  Hilger, 
A.,  1924,  i,  1130).  R.  B. 

Effect  of  High  Fat  Diets  on  Content  of  Uric  Acid  in  Blood. 

V.  J.  Harding,  K.  D.  Allin,  B.  A.  Eagles,  and  H.  B.  Van  Wyck 
(J.  Biol.  Chem.,  1925,  63,  37 — 53). — Administration  of  a  diet  of 
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which  the  fat  content  is  sufficiently  high  to  produce  a  ketosis 
brings  about  an  increase  in  the  concentration  of  uric  acid  in  the 
blood.  This  increase  can  be  partly  accounted  for  by  decreased 
excretion  consequent  on  decreased  blood  volume ;  the  highest 
concentrations  of  uric  acid  were  observed  in  the  blood  of  those 
individuals  who  excreted  the  largest  amounts  of  acetone. 

C.  R.  H. 

Uric  Acid  Determinations  in  Blood.  F.  M.  R.  B  ulmer, 
B.  A.  Eagles,  and  G.  Hunter  (J.  Biol.  Chem.,  1925,  63,  17 — 35). — 
The  direct  application  of  the  colorimetric  reagent  of  Benedict 
(A.,  1922,  ii,  405)  to  the  filtrate  obtained  after  precipitation  of  the 
proteins  of  blood  with  tungstic  acid  gave  higher  results  for  uric  acid 
than  were  obtained  after  preliminary  precipitation  of  the  uric  acid 
by  silver  lactate  in  the  case  of  various  animals,  and,  usually,  in  the 
case  of  man.  The  interfering  substance,  which  thus  renders 
inaccurate  the  direct  determination  of  uric  acid  in  the  blood  filtrate, 
was  found  to  be  contained  for  the  most  part  in  the  red  corpuscles ; 
it  was  proved  not  to  be  “  combined  uric  acid.”  C.  R.  H. 

Determination  of  Uric  Acid  by  the  Hopkins-Folin  Method. 

R.  C.  Garry  ( Biochem .  J.,  1924,  18,  913 — 918). — Numerous  pre¬ 
cautions  and  conditions  for  obtaining  consistent  and  accurate  results 
are  given.  S.  S.  Z. 

Modification  of  the  Blood  and  Secretions  by  Ultra-filtration. 

L.  Blum  and  L.  Delaville  (i C&mpt .  rend.,  1925,  180,  764 — 765). — 
The  behaviour  of  the  blood  on  ultra-filtration  may  be  modified  by 
physiological  or  pathological  processes;  sodium  normally  passing 
the  ultra-filter  may  be  partly  retained,  and  calcium,  normally 
retained,  may  pass  through  partly  or  completely,  by  modification 
of  the  colloids  to  which  they  are  linked.  The  organic  constituents 
of  the  body  fluids  such  as  uric  acid  and  cholesterol  suffer  similar 
changes.  S.  I.  L. 

Modification  of  Bloor’s  Method  for  the  Determination  of 
Blood  Phosphates.  K.  L.  McCluskey  (J.  Lab.  Clin.  Med., 
1924,  10,  143 — 149). — The  diluted  blood  is  digested  with  nitric 
and  sulphuric  acids,  the  liquid  diluted  and  neutralised  to  phenol- 
phthalein,  slightly  acidified  with  sulphuric  acid,  and  solutions  of 
sodium  sulphite  and  quinol  are  added.  After  dilution  and  addition 
of  the  ammonium  molybdate  reagent,  the  mixture  is  kept  in  a  stop¬ 
pered  tube  for  2 — 3  hours  before  colorimetric  comparison  with 
standards  in  a  Kober  colorimeter.  The  sum  of  the  lipoid  and  acid- 
soluble  phosphoric  acid  of  blood  previously  treated  with  either 
trichloroacetic  acid  or  ammonium  sulphate  is  practically  equal  to 
the  total.  Chemical  Abstracts. 

Relationship  of  the  Blood-sugar  to  Glycogen.  H.  Prings- 
heim  ( Biochem .  Z.,  1925,  156,  109 — 117). — A  theoretical  review 
of  the  biochemical  reactions  of  starch,  glycogen,  maltose,  and  the 
aldo-  and  keto-hexoses  in  which  it  is  assumed  that  glycogen  and 
amylopectin  (from  starch)  are  identical,  and  that  the  blood-sugar 
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is  the  so-called,  supposedly  reactive,  “  y  ”  form  to  which  a  hexylene- 
oxidic  structure  is  assigned.  Such  hexylene- oxidic  glucose  residues 
are  also  assumed  to  be  present  in  glycogen  and  amylopectin.  It  is 
suggested  that  the  difference  in  biochemical  reactivity  between 
galactose  on  the  one  hand  and  dextrose,  mannose,  and  lsevulose 
on  the  other  may  depend  on  the  amylene-oxidic  structure  normally 
present  in  the  former,  and  presumed  to  be  absent  from  the  latter 
sugars.  J.  P. 

Adsorption  of  Cresol-red  by  Serum  in  Spectrophotometric 
Determination  of  pa.  E.  E.  Hirsch  {J.  Biol.  Chem.,  1925,  63, 
55 — 59). — An  attempt  to  apply  the  spectrophotometric  method  of 
Brode  (A.,  1924,  ii,  346)  and  of  Holmes  (A.,  1924,  ii,  346)  to  the 
determination  of  the  pK  of  blood- serum  or  plasma  showed  that  the 
amount  of  indicator  necessary  to  give  correct  values  was  not  neces¬ 
sarily  the  same  as  that  required  in  a  buffer  solution,  and,  moreover, 
varied  with  the  species;  the  variations  were  probably  due  to 
adsorption  of  indicator  by  some  constituent  of  the  serum. 

C.  R.  H. 

New  Chemical  Anti-coagulants.  A.  Lumiere  ( Compt .  rend., 
1925, 180,  866 — 868). — Sodium  mucate  is  as  active  an  anti-coagulant 
as  sodium  citrate  and  is  not  toxic.  The  sodium  salts  of  aconitic, 
ethanetetracarboxylic,  sulphosalicylic,  and  phenoxypropanediol- 
carboxylic  acids  are  less  active  anti-coagulating  agents,  but  are  also 
only  one-tenth  as  toxic  to  guinea-pigs  as  is  sodium  citrate.  Sodium 
(3-naphtholdisulphonate  and  sodium  fi(  ?)-naphthylaminedisulph- 
onate  are  very  active  as  anti-coagulants,  but  are  too  toxic  to  be 
used.  The  sodium  salts  of  phthalic,  homophthalic,  choleic,  and 
malonic  acids  retard  without  preventing  coagulation,  whilst  the 
sodium  salts  of  succinic,  camphoric,  diphenylphosphoric,  dicar b- 
allylic,  quinic,  malic,  and  uvitic  acids  have  no  anti-coagulating  action. 

No  connexion  can  be  traced  between  the  anti-coagulating  power 
of  the  sodium  salts  and  the  solubility  of  the  corresponding  calcium 
salts;  it  is  suggested  that  the  degree  of  ionisation  of  the  calcium 
salt  may  be  the  deciding  factor  in  preventing  coagulation. 

L.  F.  H. 

Representation  of  the  Chemical  Composition  of  Living 
Matter.  W.  Vernadsky  ( Compt .  rend.,  1924,  179,  1215 — 
1217). — A  general  discussion  of  the  methods  of  representing 
analytical  results.  The  author  points  out  that  analyses  of  living 
matter  should  be  represented,  not  as  percentages  by  weight,  but  as 
atomic  percentages,  as  is  the  case  with  geo-chemical  analyses. 
Figures  obtained  by  Volkmann  ( Ber .  Sachs.  Ces.  Wiss.  Math.  Phys., 
1874,  26,  202)  and  by  Bruchard  {Compt.  rend.,  1897,  124,  844) 
for  an  adult  man,  and  by  Ramdohr  {Arch.  Pharm.,  1856,  136,  20) 
for  the  seed  of  Lolium  emulentum  are  quoted  and  represented  from 
the  atomic  point  of  view  in  support  of  the  argument.  H.  J.  E. 

Increased  Imbibition  by  Colloids  through  Chemical 
Stimulants.  M.  Popov  and  K.  Seisov  {Biochem.  Z.,  1925,  156, 
97 — 108). — The  action  of  various  organic  compounds  and  inorganic 
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salts  in  increasing  the  imbibition  of  water  by  gelatin  is  tabulated, 
and  the  results  are  correlated  with  the  effects  of  similar  substances 
in  “  regenerating  ”  living  plant  and  animal  cells.  J.  P. 

Fractionation  of  Egg-yolk  by  Common  Solvents.  M.  A. 

Rakusin  and  G.  Pekarskaya  (Z.  Unters.  Nahr.  Genussm.,  1925, 
49,  39 — 41). — Successive  extraction  of  dried  egg-yolk  with  alcohol, 
water,  acetic  acid,  and  sodium  hydroxide,  showed  the  last  extract 
to  contain  a  protein  unextracted  by  the  former  solvents.  A.  G.  P. 

Formation  of  Ammonia  in  the  Nervous  System.  H. 

Winterstein  and  E.  Hirschberg  ( Biochem .  Z.,  1925,  156,  138 — 
149). — Isolated  peripheral  nerves  of  the  frog  give  off  small  amounts 
of  ammonia,  which  are  markedly  increased  by  electrical  stimulation. 
The  isolated  spinal  cord  shows  no  evolution  of  ammonia  in  a  gaseous 
atmosphere,  but  there  is  a  slight  loss  of  ammonia  when  it  is  kept 
in  salt  solution.  Narcosis  with  1%  urethane  inhibits  the  pheno¬ 
menon,  but  after  removal  of  the  narcotic  the  ammonia  produced  is 
greater  than  the  normal  resting  value.  J.  P. 

Reaction  of  Dry  Proteins  Applicable  to  Histochemistry. 

M.  Romieu  ( Com'pt .  rend.,  1925,  180,  875 — 877). — On  treatment 
with  syrupy  phosphoric  acid  and  warming  at  52°  dried  albumin, 
fresh  white  of  egg,  fibrin,  casein,  and  keratin  give  a  garnet-red 
coloration,  changing  to  violet.  Mucin,  nuclein,  and  haemoglobin 
give  a  very  similar  reaction.  Gelatin  does  not  give  the  reaction 
nor  does  tyrosine  nor  phenylalanine.  Tryptophan  gives  a  very 
intense  reaction,  and  it  is  suggested  that  the  presence  in  proteins 
of  amino-acids  of  that  type  may  cause  the  reaction.  The  mildness 
of  the  reagent  makes  it  very  suitable  for  histological  work. 

L.  F.  H. 

Colorimetric  Determination  of  Tryptophan  and  its  Separ¬ 
ation  from  Indole  and  Skatole.  I.  Kraus. — (See  ii,  448.) 

Calcium  Chemistry  of  Teeth.  R.  E.  Liesegang  ( Deut . 
zahnartztl.  Woch.,  1924,  27,  103 — 104 ;  from  Chem.  Zentr.,  1924,  ii, 
1707). — The  carbon  dioxide  and  other  acids  produced  by  intra¬ 
cellular  respiration  prevent  the  deposition  of  calcium  carbonate 
and  calcium  phosphate  in  the  tissues.  The  connective-tissues  in 
which  the  calcium  salts  of  bone  and  teeth  are  deposited  are  relat¬ 
ively  poor  in  cells.  It  is  not  necessary  to  postulate  specific  calcium 
fixers.  The  transparent  zone  in  dental  caries  is  the  result  of  local 
hypermineralisation.  G.  W.  R. 

Biochemistry  of  Muscle  Contraction.  W.  E.  Garner 
( Nature ,  1925,  115,  532 — 533). — If  the  anisotropy  of  alternate  striae 
of  muscle  fibre  is  due  to  the  presence  of  oriented  molecules  of  long 
chains  of  salts  or  esters  of  amino-acids,  the  contraction  wave,  which 
is  associated  with  increase  of  hydrogen-ion  concentration  due  to 
the  production  of  lactic  acid  from  glycogen,  may  cause  liberation 
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of  the  amino-acids,  with  consequent  alteration  of  the  inclination  of 
successive  molecules  to  one  another,  shortening  of  the  length  of  the 
zig-zag  composed  of  a  finite  number  of  molecules,  and  the  production 
of  tension  along  the  length  of  the  fibre.  A.  A.  E. 

Influence  of  the  Intensity  of  Lactation  on  the  Blood-sugar 
Concentration  of  Cows.  E.  M.  P.  Widmark  and  0.  Carle  ns 
( Biochem .  Z.,  1925,  156,  454 — 459). — Non-lactating  cows  and  heifers 
on  normal  diet  have  a  blood-sugar  concentration  approximating  to 
that  of  other  normal  animals,  viz.,  0-085%.  In  lactating  cows  and 
goats,  the  blood-sugar  concentration  is  lower,  the  lowest  value 
obtained  being  0-040%,  which  in  other  animals  would  lead  to 
hypoglycaemic  symptoms.  The  blood-sugar  concentration  varies 
inversely  as  the  intensity  of  lactation.  A  rich  diet  causes  an  increase 
in  the  concentration  of  blood-sugar  of  lactating  cows.  P.  W.  C. 

Action  of  Hydrogen  Ions  on  the  Clotting  of  Milk.  N.  L. 

Cosmovici  (Bull.  Soc.  Chim.  biol.,  1925,  7,  124 — 152). — There  is  a 
definite  pn  (5-36)  at  which  the  clotting  of  milk  takes  place,  whether 
this  occurs  spontaneously  or  is  brought  about  by  direct  addition 
of  acid.  The  hydrogen-ion  concentration  also  plays  a  direct  part 
in  clotting  by  rennin,  since  the  minimum  quantity  of  the  enzyme 
necessary  to  cause  clotting  depends  on  the  pH  value ;  and  this  is 
the  case  even  with  decalcified  milk.  When  the  calcium  in  milk  is 
precipitated  by  means  of  an  oxalate,  the  pH  value  of  the  milk  is 
increased,  and,  if  the  initial  reaction  is  restored  by  addition  of 
calcium  chloride,  the  minimum  quantity  of  rennet  necessary  to 
cause  clotting  is  less  than  if  the  reaction  is  restored  by  addition  of 
acid.  When  acid  is  added  after  the  initial  reaction  has  been  re¬ 
established  by  calcium  chloride,  the  minimum  amount  of  enzyme 
required  is  further  reduced.  There  is  thus  an  additive  action  of 
calcium  and  hydrogen  ions.  Further,  with  a  constant  quantity  of 
rennin,  the  smaller  the  amount  of  calcium  chloride  added  to  decalci¬ 
fied  milk,  the  greater  is  the  amount  of  acid  required  to  bring  about 
clotting,  although  the  relationship  is  not  a  simple  one.  Hydrogen 
ions  appear  to  play  a  double  role,  on  the  one  hand  acting  directly 
as  a  precipitant  of  casein  and  reinforcing  the  action  of  the  enzyme, 
and  on  the  other,  indirectly  altering  the  equilibrium  between  the 
casein  and  the  calcium  ions  in  a  direction  unfavourable  to  precipit¬ 
ation.  C.  T.  G. 

Role  of  Acidity  in  the  Shrinkage  of  the  Clot  [in  Milk]. 

N.  L.  Cosmovici  (Bull.  Soc.  Chim.  biol.,  1925,  7,  153 — 154). — By 
addition  of  different  amounts  and  combinations  of  calcium  chloride 
and  acid  to  decalcified  milk,  it  is  shown  that  calcium  ions  determine 
the  consistency  of  the  clot  and  hydrogen  ions  the  shrinkage  and 
expulsion  of  whey.  C.  T.  G. 

Electrical  Conductivity  of  Disperse  Systems.  I.  Cream. 

H.  Fricke  and  S.  Morse  (Physical  Rev.,  1925,  [ii],  25,  361 — 
367). 
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Determination  of  Sugar  in  Urines  containing  Santonin. 

G.  Pegurier  (Ann.  Chim.  Analyt.,  1925,  [ii],  7,  66 — 67). — In  using 
the  Fehling  reaction  with  urines  of  diabetics  treated  with  santonin 
it  is  necessary  to  destroy  the  santonic  acid  produced  by  the  sodium 
hydroxide,  or  no  reduction  of  the  sugar  will  take  place.  To  do  this, 
the  hot  liquid  may  be  neutralised  with  glacial  acetic  acid  added 
drop  by  drop  until  the  appearance  of  the  blue  colour  of  the  Fehling 
solution,  after  which  reduction  will  proceed  normally.  D.  G.  H. 

Comparative  Urea  Determinations  on  Human  and  Animal 
Urines.  K.  Kikuchi  ( Biochem .  Z.,  1925,  156,  35 — 39). — The 
xanthhydrol  gravimetric,  Folin,  and  urease  methods  give  accurate 
and  concordant  results,  the  Henriques  and  Gamelthoft  method 
gives  low  results,  whilst  the  hypobromite  method  is  rejected  alto¬ 
gether.  J.  P. 

Micro-determination  of  Urea  and  Ammonium  Salts. 
J.  Golse  (Bull.  Soc.  Chim.  biol.,  1925,  7,  167— 172).— The  method 
described  by  Pohorecka-Lelesz  (this  vol.,  ii,  76)  and  its  application 
to  biological  fluids  has  already  been  referred  to  (cf.  A.,  1919,  ii,  203). 

C.  T.  G. 

Urinary  Elimination  of  /soQuinoline  Alkaloids,  in  Par¬ 
ticular  of  Hydrastine.  E.  Bayle  and  R.  Fabre  ( Compt .  rend., 
1925,  180,  605 — 607). — By  methods  previously  described  (A., 
1924,  i,  980),  the  amounts  of  hydrastine  excreted  in  the  urine  after 
a  dose  of  the  alkaloid  have  been  determined.  The  alkaloid  appears 
to  the  greatest  extent  on  the  first  day  and  cannot  be  detected  after 
the  fourth.  Over  the  whole  of  this  period  some  3%  of  the  total 
taken  is  excreted  in  the  urine.  G.  M.  B. 

Elimination  of  Amylase  by  the  Kidneys.  Ambard  and 
Vaucher  ( Scalpel ,  1923,  76,  837 — 841 ;  from  Chem.  Zentr.,  1924, 
ii,  2344;  cf.  Ambard  and  Wolf,  Compt.  rend.  Soc.  Biol.,  1924,  90, 
786). — The  elimination  of  amylase  is  neither  by  diffusion  (ethyl 
alcohol,  chloroform,  acetone)  nor  by  secretion  (carbamide),  but  is  of 
a  particular  type  depending  on  the  colloidal  nature  of  the  enzyme. 
The  total  amount  of  enzyme  eliminated  is  unaffected  even  when  the 
volume  of  urine  excreted  is  appreciably  increased ;  it  is  only  slightly 
affected  by  variations  in  the  amount  present  in  the  blood. 

G.  W.  R. 

Plasma  Lipoids  in  Experimental  Anaemia.  W.  R.  Bloor 
(J.  Biol.  Chem.,  1925,  63,  1 — 15). — In  the  blood  of  dogs  suffering 
from  anaemia  as  the  result  of  profuse  bleeding,  the  fatty  acids  were 
increased  in  total  amount  and  showed  a  higher  degree  of  unsatur¬ 
ation  than  in  the  normal  animal,  the  differences  being  most  marked 
in  the  lecithin  and  neutral  fat  fractions ;  there  was  also  a  smaller 
increase  in  the  amount  of  unsaponifiable  matter  in  the  anaemic 
blood.  C.  R.  H. 

Phosphorus,  Calcium,  and  Alkaline  Reserve  of  Blood 
Sera  of  Normal  and  Rachitic  Chicks.  C.  W.  Ackerson, 
M.  J.  Blish,  and  F.  E.  Mussehl  (J.  Biol.  Chem.,  1925,  63,  75 — 84). — 
There  was  found  to  be  a  definite  reduction  in  the  inorganic  phos- 
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phorus  and  the  calcium  of  the  serum  of  rachitic  chicks  as  compared 
with  the  normal;  no  change  could  be  observed  in  the  alkaline 
reserve ;  the  onset  of  rickets  in  chicks  fed  on  a  diet  lacking  the  anti¬ 
rachitic  factor  could  not  be  prevented  by  the  addition  to  the  diet 
of  an  aqueous  extract  or  the  expressed  juice  of  alfalfa  (lucerne) 
(cf.  Shipley,  Kinney,  and  McCollum,  A.,  1924,  i,  685).  C.  R.  H. 

Metabolism  in  Avitaminosis.  G.  Shin  o  da  ( P finger’s  Archiv, 
1924,  203,  365—393;  from  Chem.  Zentr.,  1924,  ii,  1602).— The 
liver- tissue  of  dogs  which  have  received  a  diet  poor  in  vitamins  shows 
a  marked  increase  in  cellular  respiration,  as  measured  by  oxygen 
consumption,  after  addition  of  very  small  amounts  of  an  extract  of 
bran.  The  factor  increasing  respiration  is  thermo -stable.  With  a 
low  vitamin  diet  the  total  nitrogen  balance  may  be  at  first  positive, 
then  negative,  and  increase  again  before  death.  Lack  of  vitamins 
has  the  general  effect  of  inhibiting  respiration.  Vitamins  improve 
the  utilisation  of  food.  Residual  nitrogen  in  the  blood  in  avitamin¬ 
osis  is  generally  increased  towards  the  end  of  the  experimental  period. 
In  pigeons  and  dogs,  nervous  disturbances  accompanied  by  character¬ 
istic  hyperglycsemia  occur.  These  disappear  on  administration  of 
vitamin.  In  the  occurrence  of  hyperglycemia,  disturbances  of  the 
central  nervous  system  play  a  principal  part.  Sugar  tolerance  is 
depressed  in  avitaminosis  only  when  starvation  sets  in.  G.  W.  R. 

Cystinuria.  A.  Magntjs-Levy  ( Biochem .  Z.,  1925,  156,  150 — 
160). — For  determining  cystine  in  urine,  a  modified  Gaskell  method 
is  used  in  which  the  cystine  precipitated  by  alcohol  is  filtered,  redis¬ 
solved  in  iV-hydrochloric  acid,  and  determined  polarimetrically. 
Determinations  must  be  made  on  fresh  urine.  The  method  was  used 
to  investigate  a  case  of  cystinuria,  details  of  which  are  tabulated. 

J.  P. 

Disturbances  of  Cystine  Metabolism  in  Children.  G.  O.  E. 

Lignac  ( Nederl .  Tijdschr.  Geneeskunde,  1924,  68,  I,  2987' — 2995; 
from  Chem.  Zentr.,  1924,  ii,  1602 — 1603). — In  two  cases  of  children 
who  had  died  from  progressive  atrophy,  a  crystalline  deposit  of 
cystine  was  found  in  the  tissues.  Before  death,  the  urine  con¬ 
tained  serum-albumin,  acetone,  acetoacetic  acid,  pentoses,  and 
lactose.  It  is  considered  that  the  formation  of  cystine  did  not 
occur  post  mortem.  A  possible  explanation  might  be  an  inability 
of  the  liver  to  form  taurine  from  cystine.  G.  W.  R. 

Purine  Metabolism  in  Diabetes  insipidus.  E.  le  Breton 
and  C.  Kayser  ( Compt .  rend.,  1924,  179,  1218 — 1219). — The  degree 
of  polyuria  is  correlated  with  the  quantity  of  purines  other  than 
uric  acid  which  is  excreted.  The  greater  the  polyuria,  the  smaller 
becomes  the  uric  acid-hypoxanthine  ratio  (all  purine-base  nitrogen 
being  calculated  as  hypoxanthine).  In  an  extreme  case,  the  ratio 
was  less  than  unity.  H.  J.  E. 

Detoxicating  Function  of  the  Liver.  I.  Coupling  of 
Sulphuric  Acid  and  of  Glycuronic  Acid  in  Liver  Diseases. 

M.  Handel  (Z.  ges.  Exp.  Med.,  1924,  42,  172 — 193;  from  Chem. 
Zentr.,  1924,  ii,  1706). — With  normal  and  with  diseased  livers 
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administration  of  guaiacol  resulted  in  increased  output  of  ethereal 
sulphates,  whilst  administration  of  camphor  resulted  in  an  increased 
output  of  conjugated  glycuronic  acid.  Some  liver  diseases  are 
associated  with  diminution  of  the  ability  for  guaiacol  coupling, 
whilst  camphor  coupling  generally  remains  normal.  G.  W.  R. 

Neurosyphilis.  II.  Retention  and  Elimination  of  Silver 
with  Special  Reference  to  Silver  Salvarsan  and  Silver 
Therapy.  C.  N.  Myers  and  H.  B.  Corbitt  (Amer.  J.  Syphilis , 

1924,  8,  704 — 725).  Chemical  Abstracts. 

Neurosyphilis.  III.  Relative  Arsenic  Content  of  the 
Spinal  Fluid,  Brain,  and  Spinal  Cord  of  Rabbits  after 
Intravenous  Injection  of  Silver  Salvarsan.  L.  H.  Cornwall 

and  C.  N.  Myers  (Amer.  J.  Syphilis,  1924,  8,  726 — 733). 

Chemical  Abstracts. 

Syphilis.  XV.  Excretion  of  Arsenic  through  the  Kidney 
after  Intravenous  Administration  of  Salvarsan,  Neosalvarsan, 
Silver  Salvarsan,  and  Tryparsamide.  J.  A.  Fordyce,  I. 
Rosen,  and  C.  N.  Myers  (Amer.  J.  Syphilis,  1924,  8,  619 — 703). 

Chemical  Abstracts. 

Enzymes  of  Cerebro-spinal  Fluid  in  Pathological  Con¬ 
ditions.  S.  Draganescu  and  A.  Lissievici-Draganescu  (Bio- 
chem.  Z.,  1925,  156,  460 — 470). — In  a  number  of  cases  of  different 
nervous  diseases,  the  amounts  of  amylase,  peroxydase,  catalase, 
antitrypsin,  and  trypsin  in  cerebro-spinal  fluid  were  determined. 
Amylase  occurs  simultaneously  with  leucocytes,  but  there  is  no 
strict  parallel  between  the  number  of  leucocytes  and  the  amount  of 
the  enzyme.  The  appearance  of  peroxydase  is  related  to  the  number 
of  polynuclear  cells.  Catalase  usually  occurs  along  with  peroxydase, 
but  in  a  few  cases  it  was  present  even  in  the  absence  of  the  latter, 
and  must  then  be  derived  from  nervous  tissue.  Antitrypsin  is  in 
general  related  to  the  existing  quantity  of  protein.  P.  W.  C. 

Quinhydrone  Electrode  for  Clinical  Determinations. 

R.  Schaefer  and  F.  Schmidt  (Biochem.  Z.,  1925,  156,  63 — 79). — 
The  ready  applicability  of  the  quinhydrone  electrode  for  deter¬ 
mining  pK  in  clinical  investigations  (e.g.,  gastric  contents,  cerebro¬ 
spinal  fluid,  urine)  is  demonstrated,  the  results  being  in  agreement 
with  those  obtained  using  the  hydrogen  cell  and  the  indicator 
method.  The  use  of  both  macro-  and  micro -electrodes  is  described. 

J.  P. 

Synthesis  and  Degradation  of  Carbohydrates  in  the 
Organism.  II.  A.  Gigon  and  W.  Brauch  (Helv.  Chim.  Acta, 

1925,  8,  97 — 106;  cf.  this  vol.,  i,  192). — Analyses  have  been 
carried  out  on  the  blood  of  rabbits  by  the  micro-combustion  methods 
of  Pregl  as  modified  by  Muller  and  Willenberg  (cf.  A.,  1919,  ii,  297). 
The  fluctuations  in  the  total  carbon  content  of  the  blood  have  been 
followed  under  various  conditions,  also  the  variations  in  the  same 
when  glucose  is  added  to  the  food  of  fasting  (24  hours  or  more  after 
the  last  meal)  and  non-fasting  (12  hours  or  less  after  the  last  meal) 
animals.  The  total  nitrogen,  the  pn,  and  the  sugar  in  the  blood 
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have  also  been  determined  under  similar  states  of  nutrition.  With 
normal  animals,  the  carbon  content  of  the  entire  blood  either 
immediately  or  some  hours  after  eating  is  9-0  to  10-5%  and  changes 
to  8*53  (minimum)  to  9-32%  (maximum)  after  12 — 24  hours’  fasting. 
The  total  nitrogen  shows  parallel  variations  for  2  days  and  then 
changes  in  the  opposite  direction  to  the  carbon.  The  following 
conclusions  have  been  drawn  from  the  experiments.  (1)  The  total 
carbon  and  nitrogen  contents  of  the  blood  are  subject  to  rapid  and 
powerful  fluctuations  which  find  no  expression  in  those  of  the 
urine.  (2)  A  very  definite  line  must  be  drawn  between  the  fasting 
and  non-fasting  states  in  metabolism  investigations  of  this  kind. 
(3)  A  meal  containing  dextrose  and  the  preceding  fast  can  react  for 
some  days  on  the  composition  of  the  blood.  (4)  An  intimate  relation 
exists  between  the  carbohydrate  and  protein  metabolism  in  the 
blood.  (5)  The  fluctuations  of  the  carbon  and  nitrogen  in  the 
blood  brought  about  by  insulin  poisoning  show  that  the  changes 
which  take  place  have  a  deeper  origin  than  merely  in  the  variations 
of  the  sugar  in  the  blood.  A.  C. 

Lactic  Acid  Metabolism  in  the  Living  Animal.  0.  Meyer¬ 
hof  and  R.  Meier  (P finger's  Archiv,  1924,  204,  448 — 466;  from 
Ghem.  Zentr.,  1924,  ii,  1706). — The  lactic  acid  exchange  in  the  muscle 
of  living  frogs  was  compared  with  the  consumption  of  oxygen  under 
different  conditions.  During  rest,  51  c.c.  of  oxygen  per  kg.  body- 
weight  are  used,  whilst  150  mg.  of  lactic  acid  are  formed  anaerobic¬ 
ally.  Of  this,  only  66-5  mg.  can  be  oxidised  by  the  oxygen, 
although  the  respiration  of  the  muscle  forms  a  little  less  than 
50%  of  the  total  respiration.  For  the  muscle  the  oxidation  quotient 
( i.e .,  the  ratio  of  disappeared  to  oxidised  lactic  acid)  is  at  least  6-4 
during  rest.  The  absolute  anaerobic  production  of  lactic  acid  in 
the  muscles  of  the  resting  frog  (intact  or  after  removal  of  brain) 
is  0*037%  per  hour  at  15°  :  the  corresponding  rate  with  isolated 
muscle  is  0*010%.  Administration  of  curare  or  novocaine,  nerve 
section,  or  destruction  of  the  spinal  cord,  result  in  a  fall  in  lactic 
acid  production,  accompanying  the  disappearance  of  tonus,  to  a  value 
approximately  equal  to  that  for  isolated  muscle  (0*01 — 0*013%). 
The  total  respiration  does  not  decrease,  owing  partly  to  the  fact 
that  the  oxidation  quotient  of  active  muscle  is  greater  than  that 
of  completely  relaxed  muscle.  No  explanation  is  forthcoming  of 
the  fact  that  an  expected  10 — 15%  depression  of  respiration  does  not 
take  place.  The  oxidation  quotient  after  recovery  from  fatigue 
(with  accumulation  of  lactic  acid)  averages  4*5  at  15°.  The  quotient 
increases  appreciably  with  temperature,  presumably  because  it 
is  the  greater  the  more  quickly  lactic  acid  can  disappear  after 
fatigue.  G.  W.  R. 

Function  of  Water-soluble  Nutrients  in  the  Metabolism 
of  Aqpiatic  Animals.  IV.  Significance  of  Carbamide  in 
Modifying  the  Growth-promoting  Effect  of  Dissolved  Nutri¬ 
ents  on  Tadpoles.  J.  Krizenecky  and  J.  Podhradsky  ( Pfliigers 
Archiv,  1924,204,471 — 476;  from  Ghem.  Zentr.,  1924,  ii,  1706). — 
In  experiments  on  tadpoles  fed  with  formed  food,  carbamide  added 
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to  the  solution  which  contained  sucrose  not  only  antagonised  the 
effect  of  the  latter  in  increasing  growth,  but  actually  resulted  in 
an  inhibition.  G.  W.  It. 

Determination  of  Phosphoric  Acid  in  Metabolic  Investig¬ 
ations.  C.  Schmitt-Krahmer  ( Biochem .  Z.,  1925,  156,  40 — 
50). — The  Lorenz  modification  of  the  original  Neumann  method 
for  determining  phosphates  in  the  presence  of  organic  matter  is 
given  preference  to  other  methods.  Various  crucibles  suitable  for 
filtering  and  drying  the  precipitated  phosphomolybdate  are 
described.  J.  P. 

Calcium  Content  of  Organs  of  Cats  treated  with  Calcium 
[Salts].  V.  W.  Heubner  ( Biochem .  Z.,  1925,  156,  171 — 181). 
— Administration  of  calcium  salts  in  toxic  doses  to  cats  produces 
increases  of  calcium  in  certain  parts  of  the  mid-brain  and  cere¬ 
bellum,  in  tendons,  and  in  arteries.  The  serum-calcium  is  increased 
by  administration  of  calcium  hexosephosphate,  and  a  considerable 
portion  of  it  cannot  be  precipitated  by  oxalate  (cf.  Jungmann  and 
Samter,  A.,  1924,  i,  452).  J.  P. 

Mechanism  of  Water  Intoxication.  F.  P.  Underhill  and 
M.  A.  Sallick  (J.  Biol.  Chem.,  1925,  63,  61 — 69). — The  adminis¬ 
tration  by  stomach  tube  of  distilled  water  to  dogs  in  quantities 
large  enough  to  produce  toxic  effects  causes  a  dilution  of  the  blood 
and  an  increased  urinary  excretion  of  chlorides,  phosphates,  total 
acid,  ammonia,  and  creatinine ;  the  decrease  in  the  chlorides  of  the 
blood  is  greater  than  can  be  accounted  for  by  dilution  of  the  blood ; 
it  is  suggested  that  the  toxic  effects  are  due,  in  part  at  least,  to 
depletion  of  the  salt  content  of  the  tissues.  C.  R.  H. 

Influence  of  Homologous  Alcohols  on  Sugar  Formation 
in  the  Liver  of  the  Frog.  II.  E.  J.  Lesser  ( Biochem .  Z.,  1925, 
156,  161 — 170). — The  presence  of  ethyl,  propyl,  or  butyl  alcohol  in 
0-7%  sodium  chloride  solution  perfused  through  the  isolated  liver 
of  the  winter  frog,  increases  the  sugar  output  to  2 — 3  times  its 
normal  value.  J.  P. 

Pharmacological  Effects  on  the  Purine  Metabolism  of  Men. 
I.  Effect  of  Sympathico-  and  Vago-tropic  Drugs.  K.  Har- 

puder  ( Z .  ges.  Exp.  Med.,  1924,  42,  1 — 14;  from  Chem  Zentr., 
1924,  ii,  1707). — Adrenaline  increases  slightly  for  a  few  hours  the 
uric  acid  output  of  men  receiving  a  diet  low  in  purine,  without, 
however,  affecting  the  total  daily  output.  Ergotamine  depresses 
uric  acid  output  appreciably,  probably  on  account  of  retention  of 
uric  acid  in  the  tissues.  Atropine  produces  a  slight  depression,  or, 
sometimes,  no  effect.  Pilocarpine  produces  a  slight  increase.  It  is 
concluded  that  the  sympathic  promotes  uric  acid  excretion. 

G.  W.  R. 

Causes  Modifying  the  Toxicity  of  Strophanthin.  L.  Tocco- 
Tocco  (Arch.  Farm.  sper.  Sci.  aff.,  1925,  39,  1 — 23). — In  aqueous 
solution  commercial  strophanthin  undergoes  gradual  change,  with 
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modification  of  its  activity.  The  seeds  of  Strophanthus  Kombe,  either 
fresh  or  as  much  as  12  years  old,  contain,  in  the  endosperm  and  rind, 
substances  capable  of  destroying  the  toxicity  of  a  highly  active 
strophanthin  solution.  Such  substances,  which  are  lacking  in  the 
embryo,  are  destroyed  when  heated  at  100°.  No  relation  exists 
between  the  toxicity  of  strophanthin  and  the  reaction  it  gives  with 
sulphuric  acid.  T.  H.  P. 

Chemical  and  Pharmacodynamic  Investigation  of  Stro¬ 
phanthus  letei,  Merrill.  A.  H.  Wells  and  F.  Garcia  {Philippine 
J.  Sci.,  1925,  26,  9 — 20). — A  saponin  similar  to  josewdostrophanthin 
has  been  extracted  from  the  bark  of  the  roots  (2T%)  and  of  the 
stems  (0-9%)  of  Strophanthus  letei,  Merrill.  The  amorphous,  brown 
powder  isolated  has  m.  p.  152°  (decomp.),  is  readily  soluble  in  water, 
giving  a  clear  solution  of  low  surface  tension,  reduces  Fehling’s  solu¬ 
tion,  yields  an  acetyl  and  a  nitro  derivative,  and  does  not  give  the 
strophanthin  colour  reactions.  The  extract  slows  the  heart  beat, 
increases  both  blood  pressure  and  respiration,  produces  haemolysis 
in  0*6%  solution,  and  possesses  a  toxicity  to  the  anaesthetised  cat 
equal  to  one-twentieth  of  that  of  ouabain.  L.  F.  H. 

Germicidal  Values  of  the  Pure  Constituents  of  Australian 
Essential  Oils,  Essential  Oil  Isolates,  and  Synthetics.  II. 

A.  R.  Penfold  and  R.  Grant  {J.  Proc.  Boy.  Soc.  N.S.  Wales,  1924, 
58, 117 — 123;  cf.  A.,  1924,  i,  1329). — The  Rideal-Walker  coefficients 
of  the  above  are  tabulated,  and  range  from  20  for  menthol  (natural 
and  synthetic)  to  1  for  rhodinyl  valerate.  B.  F. 

Catalytic  Properties  of  Bismuthoxyl.  A.  Matjbert,  L. 
Jaloijstre,  P.  Lemay,  and  G.  Andreoly  ( Compt .  rend.,  1925,  180, 
539 — 542 ;  cf.  Maubert  and  others,  A.,  1923,  i,  723 ;  1924,  i,  808). — 
Neutral  sodium  potassium  tartrobismuthate  precipitates  catalase 
completely  together  with  protein  from  liver  extract.  The  catalase 
cannot  be  removed  from  the  precipitate  by  dialysis  or  washing. 
The  activity  of  the  precipitate  is  retained  after  desiccation  but  is 
destroyed  by  heating  at  100°  for  5  mins.  J.  W.  B. 

Laccase.  IV.  Action  of  Sodium  Chloride.  Influence  of 
the  Reaction  of  the  Medium.  P.  Fletjry  {Bull.  Soc.  Chim.biol., 
1925,  7,  188 — 194). — O-IA-Sodium  chloride  solution  tends  to  inhibit 
the  oxidation  of  guaiacol  by  laccase,  the  extent  of  inhibition  depend¬ 
ing  on  the  reaction  of  the  medium.  In  an  acid  medium  (pH  4*5), 
the  activity  is  reduced  to  one-tenth  of  the  value  when  sodium 
chloride  is  absent,  whereas  in  alkaline  media  (pn  7*6 — 9*0)  the 
effect  is  very  small.  The  optimum  is  displaced  in  presence  of 
0*liV-sodium  chloride  from  6*7  to  7*1.  The  quantity  of  guaiacol 
fixed  by  the  enzyme  and  the  velocity  of  oxidation  are  influenced 
in  opposite  directions  by  the  hydrogen-ion  concentration ;  sodium 
chloride  acts  exclusively  on  the  velocity  of  oxidation,  the  action 
increasing  with  increasing  hydrogen-ion  concentration. 

~  ‘  '  C.  T.  G. 
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Digestion  of  Carbohydrates  and  Proteins  in  Pigeons  and 
Hens  and  the  Penetration  of  Digestive  Enzymes  through 
Plant  Cell  Membranes.  E.  Mangold  ( Biochem .  Z.,  1925,  156, 
3 — 14). — In  the  pigeon,  digestion  of  starch  (granules)  is  confined 
to  the  intestinal  tract.  In  the  hen,  proteolytic  digestion  of  the 
contents  of  the  gluten  cells  of  cereals  and  of  plant  cells  generally 
takes  place  only  in  the  intestine.  J.  P. 

Activation  of  Pancreatic  Juice  by  Acidification.  M.  Lis- 

bonne  ( Compt .  rend.,  1925,  180,  690 — 692). — The  activation  of 
pancreatic  juice  may  be  brought  about  by  acidification  to  'fm  4-5 
to  5*5,  when  the  maximum  activity  is  produced  in  11  hours  at  45° 
or  in  several  days  at  0°.  After  neutralisation,  the  j  uice  treated  in  this 
manner  displays  typical  tryptic  action.  G.  M.  B. 

Phytochemical  Reduction  of  aa(3~Trichlorobutaldehyde  to 
a  a  p-Trichlor  obutanol .  L.  Rosenfeld  ( Biochem .  Z.,  1925,  156, 
54- — 57). — Yeast  in  the  presence  of  sucrose  reduces  inactive  aap-tri- 
chlorobutaldehyde  to  the  corresponding  alcohol,  aap-trichloro- 
butanol,  [a]1,?  4-2-5°  (cf.  also  Santomauro,  this  vol.,  i,  203;  Sen, 
ibid.).  J.  P. 

Fermentation  and  Iron  Salts.  P.  Hodel  and  N.  Neuen- 
schwander  ( Biochem .  Z.,  1925, 156,  118 — 123). — Ferric  salts,  more 
especially  in  concentrated  solutions,  inhibit  the  fermentation  of 
dextrose  and  of  pyruvic  acid  by  yeast,  whilst  ferrous  salts  either  are 
without  action  or  slightly  accelerate  the  initial  stages  of  the 
fermentation.  J.  P. 

Peroxydases  in  Dried  Seeds.  H.  Coupin  (Compt.  rend., 
1925,  180,  685 — 687). — Madelung’s  reagent,  a  solution  of  benzidine 
in  dilute  acetic  acid,  followed  by  hydrogen  peroxide,  is  preferred 
to  tincture  of  guaiacum  as  a  test  for  vegetable  peroxydases. 
Peroxydases  are  found  to  be  present  in  abundance  in  most  common 
dried  seeds  in  the  resting  condition.  G.  M.  B. 

Enzymic  Hydrolysis  of  Monotropitin.  Production  of 
Primeverose.  M.  Bridel  (Compt.  rend.,  1924,  179,  991 — 993 ; 
cf.  A.,  1924,  i,  659). — Monotropitin  in  aqueous  solution  is  readily 
hydrolysed  by  an  enzyme  present  in  a  powder  obtained  from 
Monotropa  hypopitys,  L.,  the  products  being  methyl  salicylate  and 
primeverose.  H.  J.  E. 

Determination  of  the  ps  ‘ '  Spectrum  ’  ’  for  Bacteria,  and 
Application  to  Bacillus  coli.  C.  J.  Blok  (Pharm.  Weekblad, 
1925,  62,  346 — 352). — The  growth  of  a  culture  in  a  given  medium 
during  a  constant  time  is  measured  by  the  degree  of  opalescence 
developed,  solutions  being  diluted  to  a  standard,  and  the  degree 
of  dilution  required  used  as  the  basis  of  measurement  of  growth. 
A  series  of  media  of  known  hydrogen- ion  concentrations  was  pre¬ 
pared,  and  the  rate  of  growth  of  Bacillus  coli  obtained  from  various 
sources  observed  by  this  method,  all  conditions  being  kept  constant. 
The  maximum  growth  was  always  between  ps.  5  and  pu  8,  but  varied 
with  the  different  cultures.  By  exposure  to  a  given  over  a 
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period,  the  bacteria  underwent  selection.  The  optimum  for 
growth  changed  considerably  for  cultures  grown  on  agar,  but 
changed  little  for  cultures  in  bouillon.  S.  I.  L. 

Bacteriolytic  Power  of  Colostrum  and  of  Milk.  J.  Bordet 
and  M.  Bordet  (Compt.  rend.,  1924,  179,  1109 — 1113). — One  drop 
of  colostrum,  from  which  fats  have  been  removed  by  centrifuging, 
added  to  1 — 2  c.c.  of  an  opaque  suspension  obtained  from  cultures 
of  various  organisms  collected  from  the  atmosphere  results  in  the 
clearing  of  the  liquid  to  an  almost  transparent  condition.  At  40°, 
the  effect  is  visible  in  a  few  minutes.  Bacillus  coli,  B.  typhosus , 
and  the  cholera  vibrio  are  not  affected  in  this  manner.  Similar 
results  are  given  by  milk  and  by  white  of  egg;  heating  at  60° 
diminishes  without  completely  destroying  this  property  in  all  three 
substances.  H.  J.  E. 

Radiometric  Investigation  of  the  Germicidal  Action  of 
Ultra-violet  Radiation.  W.  W.  Coblentz  and  H.  R.  Eulton 
(U.S.  Bur.  Standards,  Sci.  Paper  495;  1924,19,641 — 680;  see  also 
ibid..  Nos.  330  and  378). — Suspensions  of  Bacillus  coli  in  sterile 
distilled  water  were  atomised  uniformly  over  the  surface  of  hardened 
sterile  beef-peptone  agar  in  a  Petri  dish,  and  exposed  to  ultra¬ 
violet  radiation  from  a  quartz  mercury  arc  lamp,  the  radiation  being 
filtered  through  screens  of  mica,  which  is  found  to  have  a  well- 
defined  absorption  band  at  about  260  m/x.  Previous  exposure  of 
the  agar  had  no  effect,  although  with  very  high  radiation  intensities 
subsequent  growth  was  inhibited.  Germicidal  action  extends  up 
to  365  m fx,  decreasing  with  increasing  wave-length ;  very  prolonged 
exposure  is  required  from  297  to  365  m/x.  The  lethal  action  of 
waves  below  280  m/x  is  at  least  10  times  more  rapid  than  that  of 
waves  beyond  305  m/x,  in  spite  of  the  much  lower  intensity  of  the 
shorter  waves.  Intermittent  exposure  has  the  same  effect  as 
continuous  exposure  for  the  same  time  of  radiation,  i.e.,  the  action 
is  cumulative.  The  energy  between  wave-lengths  170  and  280  m/x 
required  to  kill  a  bacterium  is  about  19  X  10-12  watt.  S.  I.  L. 

Tuberculin.  J.  H.  Mueller  ( Proc .  Nat.  Acad.  Sci.,  1925, 
11,  23 — 25). — A  tuberculin  fraction  has  been  obtained,  containing 
1%  of  nitrogen,  giving  a  specific  ring  precipitin  test  in  dilutions  up 
to  1 — 400,000  with  immune  serum,  and  yet  without  any  ability  to 
produce  a  skin  reaction.  The  fraction  contains  carbohydrate  and 
is  comparable  with  yeast  gum  and  the  complex  carbohydrates 
extracted  from  type  II  pneumococcus  cultures.  A  second  fraction 
has  been  obtained,  giving  a  specific  ring  precipitin  test  in  low 
dilutions  only,  but  producing  specific  skin  reactions  in  tuberculous 
animals.  This  fraction  gives  a  strong  biuret  reaction  in  concentrated 
solution.  J.  S.  C. 

Electrolytic  Migrations  in  the  Blood  and  Tissues  caused  by 
Adrenaline.  K.  Dresel  and  E.  Wollheim  ( Pfliiger's  Archiv,  205, 
375 — 380;  from  Chem.  Zentr.,  1924,  ii,  2768). — Adrenaline  causes 
calcium  to  pass  from  the  body-fluids  into  the  tissues ;  the  behaviour 
of  potassium  is  irregular.  R.  B. 
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Preparation  of  Insulin.  D.  A.  Scott  and  C.  H.  Best  (Ind. 
Eng.  Chem.,  1925,  17,  238—240;  cf.  A.,  1924,  i,  108).— Full  details 
of  the  revised  large-scale  method,  including  a  description  of  the 
plant,  are  given.  The  essential  features  are  :  (i)  extraction  with 
(sulphuric)  acid  alcohol ;  (ii)  precipitation  of  the  partly  neutralised, 
concentrated  extract  with  ammonium  sulphate ;  (iii)  repeated 
fractional  precipitation,  from  alcohol,  at  a  carefully  regulated 
acidity  value,  differing  at  each  stage.  W.  A.  S. 

Insulin.  A.  Re  ns  haw  {J.  Soc.  Chem.  Ind.,  1925,  44,  95 — 
100t). — An  account  is  given  of  the  discovery,  commercial  prepara¬ 
tion  and  purification,  physiological  effects,  and  standardisation  of 
insulin.  Incubation  at  37°  appears  not  to  destroy  the  activity  of 
insulin.  L.  F.  H. 

Testing  Insulin  Preparations.  P.  Hari  ( Biochem .  Z.,  1925, 
156,  86 — 96). — The  results  obtained  on  administering  56  prepar¬ 
ations  of  insulin  to  138  rabbits  are  tabulated  as  regards  the  blood- 
sugar  depressant  action  and  the  production  of  convulsions.  The 
necessity  for  basing  conclusions  on  a  large  series  of  observations  is 
emphasised,  and  it  is  suggested  that  the  frequent  discrepancies  are 
due  to  individual  variations  in  the  animals  rather  than  to  the 
presence  in  insulin  of  two  components  in  varying  amounts.  J.  P. 

Attempts  to  Identify  Vitamin- A.  Vitamin- A  and  Phytol. 

M.  Javillier,  P.  Baude,  and  S.  Levy-Lajeunesse  ( Compt .  rend., 

1924,  179,  998 — 1000). — Vitamin-/!  is  often  associated  in  green 

leaves  with  chlorophyll,  which  yields  phytol  (in  the  unsaponifiable 
fraction)  on  hydrolysis.  This  substance  was  therefore  examined  to 
ascertain  whether  it  possessed  the  properties  of  vitamin- A,  with 
negative  results.  H.  J.  E. 

Relation  of  Sterols  to  Vitamin- A.  J.  C.  Drummond, 
O.  Rosenheim,  and  K.  H.  Coward  (J.  Soc.  Chem.  Ind.,  1925,  44, 
123 — 124t). — Pure  cholesterol,  on  irradiation  by  ultra-violet  light, 
develops  a  yellow  colour,  has  a  lowered  melting  point,  gives  a  new 
colour  reaction,  and  produces,  in  rats  fed  on  a  diet  deficient  in 
vitamin- A,  a  resumption  in  growth.  L.  F.  H. 

Vitamins.  IV.  Content  of  Vitamins-A  and  -B  in  Horse 
Flesh.  A.  Scheunert  and  C.  Hermersdorfer  ( Biochem .  Z., 

1925,  156,  58 — 62). — Horse  flesh  after  being  boiled  for  2  hours 

contains  vitamin-A  but  no  vitamin-B.  J.  P. 

Presence  of  Vitamin-  C  in  Livers  of  Chickens  Fed  on 
Scorbutic  Diets.  C.  W.  Carrick  and  S.  M.  Hauge  (J.  Biol. 
Chem.,  1925,  63,  115 — 122). — The  addition  of  the  liver  of  fowls 
which  had  been  kept  for  several  months  on  a  diet  lacking  vitamin- C 
was  able  to  protect  guinea-pigs,  fed  on  a  similarly  deficient  diet, 
against  scurvy ;  the  fowls  themselves  showed  no  ill-effects  from 
prolonged  deprivation  of  vitamin- C,  C.  R.  H. 

The  “Bios  ”  Question.  F.  W.  Tanner  {Chem.  Reviews,  1925, 
1,  397—472). 
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Occurrence  of  Free  Pentoses  in  Plants.  Effect  of  Extraction 
of  the  Sugars  with  Ammoniacal  Alcohol.  D.  T.  Englis  and 
C.  Hale  ( J .  Arner.  Chem.  Soc.,  1925,  47,  446 — 449). — When 
aqueous- alcoholic  solutions  of  pure  sucrose  or  invert-sugar  are 
refluxed  with  ammonia  for  18  hours,  and  concentrated  under 
reduced  pressure,  appreciable  quantities  of  apparent  pentoses  are 
indicated  by  the  method  of  Krober  and  Tollens  or  by  fermentation, 
but  not  sufficient  to  account  for  the  total  quantities  reported  in 
plant  extracts.  In  absence  of  ammonia,  the  Krober  -Tollens  method 
still  indicates  traces  of  pentoses  but  the  fermentation  method  does 
not  (cf.  Davis  and  Sawyer,  A.,  1915,  ii,  72;  Spoehr,  A.,  1921,  ii, 
714).  "  F.  G.  W. 

Origin  of  Lsevulosans  in  Plants.  H.  Colin  (Bull.  Soc.  Chim. 
biol.,  1925,  7,  173 — 180). — Lsevulosans  are  not  primary  products  of 
assimilation.  For  example,  the  carbohydrates  found  in  the  leaves 
of  plants  such  as  the  artichoke,  which  store  inulin  in  their  under¬ 
ground  organs,  are  dextrorotatory  and  consist  of  sucrose  and 
reducing  sugars.  No  intermediate  zone  where  the  transformation 
to  inulin  takes  place  was  discovered.  In  some  plants,  inulin  may 
be  found  throughout  the  length  of  the  stem,  not  only  in  the  medullary 
ray  tissue  but  in  the  wood  and  pith;  in  others,  e.g.,  chicory,  the 
aerial  parts  are  practically  free  from  inulin  and  contain  dextro¬ 
rotatory  reducing  sugars,  whereas  the  root  contains  abundance  of 
inulin  and  reducing  sugars  are  almost  absent.  Enzymes  do  not 
appear  to  play  any  part  in  the  condensation  of  sugars  to  the  state 
of  laevulosans  and  the  mechanism  of  the  transformation  is  not  known. 

C.  T.  G. 

Optical  Properties  of  Sterol  Plastids  and  of  Phytosterol 
from  Bulbs  of  Lilium  candidum.  M.  Mirande  ( Compt .  rend., 
1924,  179,  986 — 989). — Normal  sterol  plastids  from  bulb  scales  of 
Lilium  candidum  exhibit  negative  birefringence.  When  the  sterol 
plastids  and  the  masses  of  sterol  are  aggregated  in  dry  scales,  a 
structure  which  possesses  a  series  of  fibrous  layers,  the  birefringence 
is  positive.  The  conclusion  is  drawn  that  liliosterol  exists  in  two 
different  chemical  states.  H.  J.  E. 

Effects  of  the  Method  of  Desiccation  on  the  Carbohydrates 
of  Plant  Tissue.  K.  P.  Link  (J.  Amer.  Chem.  Soc.,  1925,  47, 
470 — 476). — The  changes  in  sugar  content  of  leaves  of  barberry, 
maize,  and  sugar-beet,  and  ears  of  maize,  when  dried  at  various 
temperatures  from  32°  to  98°,  were  investigated.  The  results 
indicate  that  a  drying  temperature  below  65°  is  not  sufficient  to 
check  enzyme  action,  and  that  no  one  method  of  desiccation  is 
applicable  to  all  plant-tissues,  some  of  which  can  only  be  dried 
successfully  by  means  of  alcohol.  [Cf.  B.,  1925,  295.]  F.  G.  W. 

Non-volatile  Acids  of  the  Blackberry.  E.  K.  Nelson  ( J . 
Amer.  Chem.  Soc.,  1925,  47,  568 — 572). — By  the  use  of  the  ester- 
hydrazide  method,  traces  of  oxalic,  succinic,  and  citric  acids,  with 
moderate  amounts  of  Z-malic  acid,  were  identified  in  blackberry 
juice.  The  main  ester  fraction,  b.  p.  175— 180°/10  mm.,  consisted 
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of  triethyl  isocitrate  (cf.  Fittig,  A.,  1890,  586) ;  hydrazide,  m.  p. 
178 — 179°,  apparently  identical  with  that  of  m.  p.  181 — 182° 
obtained  by  Franzen  and  Keyssner  (A.,  1923,  i,  1045)  from  bramble 
leaves.  Hydrolysis  of  the  ester  gave  isocitric  acid,  as  a  viscous, 
yellow  syrup,  [a]D  =  — 13-9°,  which  is  converted  into  lactoisocitric 
acid,  m.  p.  146°  after  softening  at  130°,  when  heated  in  a  vacuum  at 
100°.  Barium  and  silver  iso  citrates  are  described,  and  aconitic 
acid  was  obtained  by  heating  the  former  at  300°.  The  triethyl 
fsocitrate,  obtained  from  different  batches  of  fruit,  was  found  in  both 
dextro-  and  lsevo-rotatory  modifications.  F.  G.  W. 

Chemical  Examination  of  the  Seeds  of  the  ‘  ‘  Bunya  Bunya  '  ’ 
(Araucaria  Bidwilli,  Hooker).  I.  F.  It.  Morrison  ( J .  Proc. 
Roy.  Soc.  N.S.  Wales ,  1925,  58,  234— 239).— The  air-dried  meal 
(kernel)  has  the  following  percentage  composition  :  fat  2-6,  dextrin 
7-72,  starch  66-49,  crude  fibre  etc.  7-93,  moisture  13-82,  and  ash  2-12. 

B.  F. 

Application  to  Laminaria  flexicaulis  of  the  Combustion 
Method  of  Analysis.  J.  Lelievre  and  Y.  Menager  ( Gompt . 
rend.,  1925,  180,  536 — 538). — The  observation  (cf.  Freundler,  A., 
1924,  i,  354)  that  the  iodine  content  of  Laminaria  flexicaulis  is 
nearly  doubled  by  the  preservation  of  the  specimen  for  several 
weeks  is  definitely  established.  A  volatile  compound  of  tin  is 
formed  during  the  combustion  by  the  method  previously  described 
(cf.  A.,  1924,  ii,  420).  By  comparison  of  the  iodine  content  of  the 
algae  with  and  without  the  stipo-frondal  zone,  and  either  heated  at 
120°  or  not,  it  is  shown  that  the  retention  of  the  latter  with  the 
stipe  causes  the  stabilisation  of  the  very  small  quantity  of  iodine, 
the  complete  absence  of  volatile  iodine  in  the  heated  specimens,  and 
the  formation  of  the  maximum  quantity  of  the  volatile  tin  compound 
(cf.  Freundler,  ibid.,  811).  J.  W.  B. 

A  Protein  of  the  Orange.  A.  H.  Smith  (J.  Biol.  Chem.,  1925, 
63,  71 — 73). — From  the  chromatophore  portion  of  orange  pulp 
there  was  obtained  a  protein,  insoluble  in  water,  salt  solution,  or 
dilute  acid  but  soluble  in  dilute  alkali ;  it  precipitates  at  pH  4-7 ; 
the  material  has  not  so  far  been  obtained  free  from  an  accompanying 
carbohydrate.  C.  R.  H. 

Changes  in  the  Composition  of  Rhinanthus  Crista  Galli ,  L., 
Melampyrum  arvense ,  L. ,  and  M.  pratense,  L.  during  a  Year’s 

Growth.  M.  Braecke  (Bull.  Soc.  Chim.  biol.,  1925,  7,  155 — 
166). — The  three  plants  studied  are  annuals  with  a  short  growing 
season.  They  contain  the  glucoside  aucubin,  which  is  present 
throughout  growth,  attaining  a  maximum  amount  about  the  time 
of  flowering  and  accumulating  in  the  seed.  Aucubin  plays  an 
important  part  as  a  reserve  material  and  is  utilised  in  the  develop¬ 
ment  of  the  young  plant.  C.  T.  G. 

Citrus  Fruit  Pectin.  H.  D.  Poore  ( U.S .  Dept.  Agric.  Bull. 
1323,  1 — 19). — The  conditions  for  the  extraction  of  pectin  from 
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citrus  fruit  peels  and  residues  to  give  the  best  yield  and  product 
have  been  studied.  The  pectin  is  most  advantageously  extracted 
by  treatment  of  the  finely-ground  material  with  hot  dilute  solutions 
of  citric  acid  (0*5%)  and  clarified  by  the  use  of  kieselguhr.  The 
bitter  constituents  cannot  be  removed  by  dialysis,  as  a  large  pro¬ 
portion  of  the  pectin  itself  dialyses  through  the  sac,  but  may  be 
extracted  by  alcohol  from  the  dried  crude  pectin  or  concentrated 
suspension.  The  chemical  compositions  of  the  pectins  of  the 
orange,  lemon,  and  apple  are  very  closely  similar;  all  contain 
araban,  galactan,  about  67%  of  pectic  acid,  11-2%  of  methoxyl, 
and  have  [a]D  +220°  approximately.  The  proportions  of  citric  acid, 
pectin,  and  sucrose  necessary  to  produce  stable  gels  under  standard 
conditions  are  interdependent,  the  lowest  limits  of  concentration 
being  citric  acid  0-045%,  pectin  0-20%,  and  sucrose  37%.  [Cf.  B., 
1925,  May  29.]  L.  F.  H. 

Formation,  Distribution,  and  Circulation  of  Inulin  in  the 
Stem  of  the  Artichoke.  H.  Colin  ( Compt .  rend.,  1924,  179, 
1186 — 1188). — Inulin  is  distributed  in  all  parts  of  the  stem  of 
Helianthus  tuber osus.  Determinations  of  the  percentages  present 
in  outer  layer,  wood,  and  pith  at  different  distances  from  the  soil 
show  that  the  inulin  is  conveyed  in  the  interior  rather  than  in  the 
outer  layer.  Thus  the  annual  decortication  has  little  influence  on 
the  quantity  present  in  the  tubers.  The  formation  of  inulin  from 
the  hexoses  supplied  by  the  foliage  takes  place  mainly  in  the  pith 
and  woody  cells.  H.  J.  E. 

Presence  of  Large  Quantities  of  Free  Maltose  in  the  Fresh 
Tubers  of  Umbilicus  pendulinus,  DC.  M.  Bridel  (Bull.  Soc. 
Ghim.  biol.,  1925,  7,  181 — 187). — Maltose  has  been  extracted  in 
considerable  quantity  from  the  fresh  tubers  of  Umbilicus  pendulinus, 
DC.,  and  obtained  in  a  pure  crystalline  condition.  The  yield  was 
40  g.  of  maltose  per  kg.  of  tubers.  C.  T.  G. 

Chemical  Constituents  of  Matteuchia  orientalis  ( Hk .), 
Trev.  I.  T.  Mtjnesada  (Ber.  Ohara  Inst,  landw.  Forsch.,  1924, 
4,  429 — 434). — The  rhizomes  and  stipules  of  Matteuchia  orientalis 
(Hk.),  Trev.,  used  as  a  drug  by  the  Chinese,  contain  different  sub¬ 
stances  from  the  male  fern  (cf.  Boehr,  A.,  1898,  i,  40;  Kraft,  A., 
1904,  i,  1039).  By  extraction  of  the  dried  rhizomes  and  stipules 
with  acetone  two  new  substances  have  been  obtained.  The  first 
substance,  C14H140,  to  which  the  name  matteucinol  has  been  assigned, 
has  m.  p.  167 — 170°,  saponification  number  201,  about  9%  of 
methoxyl  groups,  decolorises  bromine  without  yielding  a  crystalline 
compound,  and  is  converted  by  concentrated  sulphuric  acid  into  a 
substance,  containing  no  sulphur,  with  74-9%  C  and  6-2%  H, 
m.  p.  194 — 197°.  The  other  substance  isolated  from  the  acetone 
extract  also  has  the  composition  C14H140,  with  saponification 
number  479,  m.  p.  140 — 142°,  is  readily  soluble  in  many  organic 
solvents,  and  gives  a  brown  coloration  with  sulphuric  acid. 

L.  F.  H. 
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Indole  in  the  Flowers  of  Spanish  Jasmine  [ Jasminum 
grandiflorum,  L.].  R.  Cerighelli  ( Compt .  rend.,  1924,  179, 
1193 — 1195). — Indole  is  a  normal  constituent  of  the  flowers  of 
Spanish  jasmine.  It  continues  to  be  given  off  from  plucked  flowers, 
accumulating  in  a  confined  space  to  the  extent  of  5 — 6  mg.  per 
100  g.  of  material.  H.  J.  E. 

Unstable  Glucoside  Complex  obtained  from  Bark  of 
Rhamnus  cathartica.  L.  M.  Bridel  and  C.  Charaux  (Compt. 
rend.,  1925,  180,  857 — 860). — A  glucoside  complex  has  been  ex¬ 
tracted  from  the  bark  of  Rhamnus  cathartica.  When  dried  this  is  a 
greenish-yellow,  hygroscopic  solid  with  18-9%  of  the  reducing  power 
(Bertrand)  of  an  equal  weight  of  dextrose,  soluble  in  water  giving  a 
brown,  laevorotatory  solution,  from  which  colourless  needles  slowly 
separate.  These  needles  are  insoluble  in  water  and  are  composed  of 
a  glucoside  (which  it  is  proposed  to  call  rhamnicoside),  a  com¬ 
pound  of  primeverose  with  a  hydroxymethylanthraquinone  con¬ 
stituent.  The  soluble  glucosides  comprise  79%  of  the  extract  and 
are  hydrolysed  by  dilute  sulphuric  acid  yielding  dextrorotatory 
reducing  sugars,  which  give  pentose  reactions.  The  soluble  glucos¬ 
ides  are  also  readily  hydrolysed  by  the  enzyme  obtained  from  the 
seeds  of  the  plant,  and  emodin  and  another  hydroxymethylanthra¬ 
quinone  constituent  (m.  p.  234°),  together  with  reducing  sugars,  have 
been  isolated  from  the  hydrolysis  product.  Primeverose  ([a]D  —3-6°, 
and  reducing  power  64-4%  of  that  of  dextrose)  was  also  isolated. 

L.  F.  H. 

Pigments  of  the  Florideae.  G.  Rodio  (Atti  R.  Accad.  Lincei, 
1925,  [vi],  1,  188 — 190). — Investigations  on  various  Florideoe  of  the 
Gulf  of  Naples  show  that  the  red  pigment,  phycoerythrin,  may  be 
crystallised  from  its  solutions  in  hexagonal  prisms  or  tablets  by 
addition  of  ammonium  sulphate.  It  exhibits  three  absorption  bands 
in  the  green,  these  occupying  slightly  different  positions  with 
different  species.  Phycocyanin  accompanies  phycoerythrin  in  a 
few  forms  and  possesses  analogous  physical  characters  but  exhibits 
only  one  or  two  bands,  in  the  orange-red  region.  Contrary  to  common 
opinion,  phycoerythrin  appears  to  take  part  in  photo-synthesis. 

T.  H.  P. 

Occurrence  of  Quebrachitol  and  Sugar  in  Hevea  Latex 
under  Various  Conditions.  W.  Spoon  ( Archief  Ruhbercultuvr 
A7 ederl. -Indie,  1922,  6,  269 — 287  ;  from  Chem.  Zentr.,  1924,  ii,  2793). 
— The  acetic  acid  serum  of  Hevea  latex  contains  0-99 — 1-91%  of 
quebrachitol  and  0*12 — 0-48%  of  sugar  (as  sucrose).  From  May  to 
November  the  yield  of  latex  from  the  tree  was  nearly  constant  but 
its  rubber  content  was  irregular.  The  density  and  dried  residue 
of  the  serum  vary  together.  At  the  end  of  the  test  the  mineral 
matter  appeared  to  increase,  the  quebrachitol  to  decrease.  The 
greatest  differences  were  observed  in  January  and  February  at  the 
fall  of  the  seeds,  the  condition  of  the  latex  being  thereafter  improved. 

R.  B. 
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Hydrogen-ion  Concentration  in  the  Latex  of  Hevea 
hraziliensis.  W.  Bobilioff  (Archief  Rubber cultuur  Nederl.- Indie, 

1924,  8,  609—624,  625;  from  Chem.  Zentr.,  1924,  ii,  2611).— The 

direct  determination  of  the  hydrogen-ion  concentration  gives 
inaccurate  results,  and  the  values  are  best  obtained  by  colori¬ 
metric  method  in  the  dialysate.  At  the  commencement  of  spon¬ 
taneous  coagulation  the  change  in  is  only  slight,  at  the  end 
4-8 — 5-6;  with  vinegar,  4-3 — 4-8,  the  alteration  is  also  only 

slight  initially..  The  value  for  different  trees  fluctuates,  mostly 
between  6-4  and  7-8.  Glycerol  is  recommended  as  a  stabiliser  in  the 
dialysis.  R.  B. 

Chemical  Composition  of  the  Latex  of  Hevea.  K.  Gorter 
( Archief  Rubbercultuur  Nederl. -Indie,  1924,  1,  375 — 377  ;  from 
Chem.  Zentr.,  1924,  ii,  1637). — The  latex  of  35-year-old  Hevea  trees 
contained  the  following  constituents,  expressed  in  grams  per  litre : 
Caoutchouc  370,  dry  matter  in  serum  29-1  including  ash  5-3, 
protein  3-4,  quebrachitol  14-5,  sugar  2-5,  unrecognised  constituents 
3-4.  The  hydrolytic  products  of  protein  resulting  from  bacterial 
action  are  of  significance  for  the  economic  value  of  the  caoutchouc. 
Thus,  addition  of  0-2%  of  leucine  accelerates  vulcanisation. 

G.  W.  R. 

Influence  of  Hydrogen-ion  Concentration  of  Soil  on  Form¬ 
ation  and  Composition  of  Peppermint  Oil.  H.  Reel  and 

(Mme.)  H.  Reel  (Bull.  Soc.  c him.,  1925,  [iv],  37,  453 — 455). — The 
influence  of  the  reaction  of  the  soil  on  the  oil  of  the  English  and 
French  varieties  of  peppermint  grown  on  it  has  been  studied.  The 
hydrogen-ion  concentration  of  the  soil  has  very  little  effect  on  the 
percentage  of  oil  in  the  plant,  but  it  has  a  very  decided  effect  on  the 
weight  of  plants  grown  on  a  given  area.  The  optimum  j>u  for 
English  peppermint  is  about  5  and  for  the  French  variety  about  7  ; 
at  these  optima  the  oils  contain  the  largest  proportion  of  free  and 
total  menthol.  L.  F.  H. 

Composition  of  Crude  Gluten.  R.  B.  Rill  ( Cereal  Chem., 

1925,  2,  1 — 11). — The  carbohydrate  present  in  gluten,  which  is 
shown  to  be  mainly  starch,  may  vary  in  amount  from  5  to  nearly 
20%  ;  it  does  not  appear  to  affect  gluten  quality  other  than  as 
an  indifferent  filler.  The  lipoid  content,  determined  by  Hertwig’s 
method  (cf.  J.  Assoc.  Cff.  Agric.  Chem.,  1923,  7,  91),  ranged  from  5 
to  more  than  10%  ;  the  ash  also  varied  widely.  In  the  case  of  a  soft 
red  winter  wheat  flour,  84-5%  of  the  protein,  47-5%  of  the  lipoids, 
15-6%  of  the  ash,  and  20-4%  of  the  total  phosphoric  acid  present 
in  the  flour  appeared  in  the  gluten  prepared  from  it.  C.  T.  G. 

Wheat  and  Flour  Studies.  III.  Amino-nitrogen  Content 
of  the  Immature  Wheat  Kernel  and  the  Effect  of  Freezing. 

P.  F.  Sharp  ( Cereal  Chem.,  1925,  2,  12 — 37). — Reterminations  of 
amino-nitrogen  and  protein  in  wheat  grains,  both  fresh  and  dried,  at 
various  stages  of  growth  lead  to  the  conclusion  that  so  far  as  a 
decrease  in  amino-nitrogen  indicates  protein  synthesis,  desiccation 
is  not  necessary  for  what  is  probably  the  first  step  in  the  synthesis ; 
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amino-nitrogen  decreased  markedly  in  the  threshed  grain  when  there 
was  no  loss  of  moisture.  The  effect  of  freezing  on  the  developing 
grain  is  to  prevent  the  normal  decrease  of  amino-nitrogen  and  tends 
to  cause  an  increase.  C.  T.  G. 

Soluble  Material  and  Insoluble  Tissues  during  the  Develop¬ 
ment  of  Wheat.  Influence  of  a  Complete  Mineral  Fertiliser. 

J.  Chaussin  (Compt.  rend.,  1924,  179,  1195 — 1197). — To  ascertain 
the  effect  of  a  complete  mineral  fertiliser  on  the  composition  of  the 
soluble  portion  of  the  interior  of  wheat  plants,  specimens  of  leaves, 
stems,  and  ears  were  dried.  The  product  was  calcined,  as  also  was 
the  extract  of  the  soluble  portions.  Examination  of  the  relation 
between  dry  matter  and  ash  leads  to  the  conclusion  that  the  constancy 
in  the  ratio  between  mineral  matter  and  the  dry  extract  of  the  soluble 
part  of  the  leaf  is  a  general  property.  The  soluble  portion  of  the 
stem  has  a  greater  mean  molecular  weight  than  that  of  other  portions 
of  the  plant,  the  inference  being  that  accumulation  of  reserves  is 
accompanied  by  condensation  reactions.  As  compared  with 
unmanured  wheat,  addition  of  mineral  fertilisers  results  in  higher 
osmotic  pressures  in  the  plant.  H.  J.  E. 

Alkaline  Chlorosis  of  the  Vine.  U.  Pratolongo  (Atti  B. 
Accad.  Lincei,  1925,  [vi],  1,  319 — 322). — There  is  no  causal  con¬ 
nexion  between  high  alkalinity  of  the  soil  or  its  tendency  to  produce 
chlorosis  and  the  amount  or  state  of  division  of  the  calcium  carbonate 
which  it  contains.  T.  H.  P. 

Volatile  Fatty  Acids  formed  by  the  Acid  Fermentation 
of  Foodstuffs.  I.  “  Electrosilage  ”  of  Maize.  C.  Brahm 
( Biochem .  Z.,  1925,  156,  15 — 20). — Acetic,  propionic,  butyric, 
valeric,  a-methylbutyric,  and  hexoic  acids  are  found  in  the  liquid 
formed  during  the  fermentation  of  maize  in  electrically  heated  silos. 
Formic  acid  is  not  present.  J.  P. 

Hexamethylenetetramine  as  a  Nutrient  for  the  Kidney 
Bean  and  for  White  Mustard  ( Sinapis  alba).  E.  Nicolas 
and  G.  Nicolas  (Compt.  rend.,  1925,  180,  860 — 861). — Hexa¬ 
methylenetetramine  has  a  favourable  influence  on  the  dry  weight 
of  the  plant,  on  the  size  of  the  roots,  and  on  the  leaves  of  the  dwarf 
Hermitage  kidney  bean  (cf.  A.,  1923,  i,  77,  427  ;  1924,  i,  128)  and  of 
white  mustard.  L.  F.  H. 

Influence  of  Phosphate  Manuring  on  the  Production  of 
Vitamin-#  in  Plants.  C.  Hornemann  ( Z .  Pflanz.  Dung.,  1925, 
A,  4,  84 — -104). — Although  phosphate  manuring  increased  the 
yields  of  a  number  of  crops  the  vitamin-B  content  per  unit  weight 
of  crop  remained  unaltered.  A.  G.  P. 

Measurement  of  the  Nitrogen-fixing  Capacity  of  Soils. 

S.  Winogradsky  (Compt.  rend.,  1925,  180,  711 — 716). — A  weighed 
sample  of  the  finely- divided  soil  is  spread  uniformly  over  the  surface 
of  a  plate  of  purified  silica  gel  previously  impregnated  with  a  solution 
of  mannitol  and  the  usual  salts,  to  which  chalk  has  been  added,  and  the 
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plate  is  kept  at  30°  for  3  days ;  the  number  of  colonies  of  Azotobacter 
found  on  the  surface  is  then  counted.  After  8  days  the  surface  is 
covered  with  a  brown  crust  which  undergoes  no  further  change ;  the 
nitrogen  content  of  the  plate  is  then  determined.  The  conditions 
best  suited  to  ordinary  soils  are  the  presence  of  2  g.  of  mannitol, 
addition  of  1  g.  of  soil  about  the  fineness  of  sand  dried  at  35 — 40°, 
and  keeping  at  30°  for  10  days.  S.  I.  L. 

Effect  of  Sulphur  on  Saline  Soils.  A.  A.  Kalushski  and 
A.  E.  Ssolnijewa  (Ann.  Inst,  agron.  Saratov,  1923,  1,  141 — 159; 
from  Chem.  Zentr.,  1924,  ii,  750;  cf.  this  vol.,  i,  492). — In 
pot  experiments  with  barley  on  an  alkaline  saline  soil,  a  dressing 
of  sulphur  equivalent  to  0-1%  of  the  soil  resulted  in  a  ninefold 
increase  in  the  yield  of  grain.  A  marked  decrease  in  the  alkalinity 
of  the  soil,  as  shown  by  the  composition  of  its  aqueous  extract,  was 
produced.  The  sulphur,  after  oxidation  in  the  soil,  appears  princi¬ 
pally  as  calcium  sulphate.  G.  W.  R. 

Interactions  of  Quicklime  in  the  Soil.  F.  Scheffer  (J. 
Landw.,  1925,  72,  201 — 235). — The  conversion  of  added  calcium 
oxide  into  carbonate  in  neutral  soils  stored  in  the  laboratory  is  not 
quantitative.  A  clay  and  a  loam,  both  containing  initially  small 
amounts  of  carbonate  but  capable  of  liberating  acid  from  acetate 
solutions,  gave  maximum  carbonate  formations  of  76%  and  47% 
of  the  theoretical  amount  respectively.  These  values  were  obtained 
after  about  10  weeks ;  the  carbonate  content  decreased  subsequently. 
In  a  fairly  pure  sand,  the  conversion  was  more  rapid  and  reached 
a  maximum  value  of  83%.  The  addition  of  either  sodium-,  potass¬ 
ium-,  or  calcium-permutite  or  an  acid  permutite  did  not  reduce  the 
amount  of  carbonate  formed  in  the  sand.  Treatment  with  hydro¬ 
chloric  acid  was  also  without  effect,  but  the  addition  of  silica  gel 
reduced  the  amount  of  carbonate  formation.  It  is  concluded  that 
silica  gel  is  one  of  the  most  important  absorbents  of  calcium  oxide 
and  calcium  carbonate  in  the  soil.  E.  M.  C. 

Soil  Colloids.  W.  0.  Robinson  and  R.  S.  Holmes  ( U.S . 
Dept.  Agric.  Bull.  1311,  1924,  1 — 41). — The  colloidal  material  of  soil 
is  composed  mainly  of  silica,  alumina,  ferric  oxide,  and  water  with 
smaller  amounts  of  calcium,  magnesium,  potassium,  sodium, 
phosphorus,  manganese,  sulphur,  chlorine,  and  organic  matter. 
Silica  and  alumina  generally  vary  inversely,  as  also  do  silica  and  the 
sum  of  calcium,  magnesium,  potassium,  and  sodium  oxides.  The 
iron  is  present  partly  as  yellow  hydrated  ferrous  oxide  and  partly 
as  a  colourless  silicate.  Kaolinite  and  nontronite  are  not  present. 
The  colloidal  matter  consists  of  the  products  of  the  chemical  weather¬ 
ing  of  soil-forming  minerals,  with  small  amounts  of  fine  mineral 
fragments.  Chemical  Abstracts. 
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Chemical  Change  of  some  Gaseous  Hydrocarbons  by 
Radioactive  Radiations.  W.  Mund  and  W.  Koch  (Bull.  Soc. 
chim.  Belg.,  1925,  34,  119 — 126). — When  methane  is  exposed  in  a 
differential  manometer  to  radium  emanation  a  very  slight  diminu¬ 
tion  of  volume  occurs.  In  the  case  of  ethane,  by  freezing  out  the 
ethane  after  exposure  it  was  shown  that  a  considerable  amount 
of  gas,  probably  hydrogen  or  methane,  had  been  formed;  at  the 
same  time,  minute  drops  of  a  highly  refractive  liquid  formed  on 
the  walls  of  the  vessel.  This  liquid  was  more  rapidly  formed  in 
the  case  of  ethylene,  which  is  therefore  considered  to  be  an  inter¬ 
mediate  product  in  the  decomposition  of  the  ethane.  With 
ethylene,  a  mist  easily  dispelled  by  an  electric  field  was  also  formed. 
The  contraction  of  acetylene  was  greater  and  more  rapid  than 
with  the  other  gases.  A  dense  cloud  was  formed,  and  a  voluminous 
brownish-yellow,  amorphous  powder  deposited  in  traces  on  the 
walls  of  the  vessel ;  this  powder  was  inflammable,  but  did  not  melt 
at  300° ;  it  was  not  identified  chemically.  F.  G.  T. 

Platinum  and  Palladium  Oxides  as  Catalysts  in  the 
Reduction  of  Organic  Compounds.  IX.  Reduction  of 
Olefines.  J.  W.  Kern,  R.  L.  Shriner,  and  R.  Adams  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  1147 — 1158). — The  efficiencies  of  platinum 
and  palladium  oxides,  obtained  by  fusion  of  chloroplatinic  acid 
and  palladium  chloride,  respectively,  with  sodium  nitrate,  as 
catalysts  for  the  hydrogenation  of  a  number  of  olefines,  under  the 
standard  conditions  previously  used  (cf.  A.,  1924,  i,  968),  have 
been  compared.  These  catalysts  are  generally  more  active  than 
the  corresponding  colloidal  metals,  and  palladium  is  less  effective 
than  platinum,  in  most  cases,  in  the  reduction  of  olefines.  Olefines 
of  the  type  CHR!CH2  are  reduced  most  rapidly,  those  of  the  type 
CRR'ICH2  slightly  more  slowly,  further  retardation  being  observed 
among  olefines  of  the  type  CHRiCHR',  depending  on  the  nature 
of  the  groups  R  and  R.'  (3-Methyl-A^- butylene  is  reduced  much 
more  rapidly  than  aa-diphenyl-A"-propylene.  Among  conjugated 
olefines,  mesityl  oxide  is  much  more  rapidly  reduced  than  phenyl 
styryl  ketone,  whilst  reduction  of  a^-unsaturated  acids  is  generally 
slow,  with  a  marked  absence  of  regularity.  Satisfactory  reduction 
is  only  obtained  with  carefully  purified  materials.  The  presence 
of  iron  retards  the  reduction  of  pure  products,  but  may  accelerate 
that  of  impure  materials.  Oxygen  has  no  reactivating  effect  on 
the  catalyst  in  the  reduction  of  olefines.  It  is  concluded  that  the 
reduction  of  olefines  takes  place  in  all  cases  by  a  :  [3  addition. 

F.  G.  W. 

Production  of  Ethylene  for  the  Preparation  of  Ethylene 
Bromide  from  Alcohol  by  the  Contact  Process.  Resting 

(Z.  angew.  Chem.,  1925,  38,  362). — The  usual  method  of  making 
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ethylene  for  ethylene  bromide  by  heating  ethyl  alcohol  with  con¬ 
centrated  sulphuric  acid  at  160 — 170°  is  not  suitable  for  making 
large  quantities  of  this  gas.  A  considerable  amount  of  ether  is 
formed,  some  of  the  alcohol  passes  over  unchanged,  and  a  good 
deal  of  charring  occurs.  The  yield  of  ethylene  bromide  is  only 

20 —  25%.  The  preparation  of  ethylene  by  the  contact  process 

gives  much  better  results.  Alcohol  vapour  is  passed  over  pure 
powdered  aluminium  oxide  heated  at  260 — 270°  in  a  combustion 
tube,  and  the  evolved  ethylene  is  absorbed  by  bromine  in  the 
usual  way.  The  yield  of  ethylene  bromide  is  90%,  and  practically 
no  side  reactions  occur.  The  process  admits  of  the  uninterrupted 
production  of  large  amounts  of  ethylene.  F.  It. 

Diacetylene  Hexabromide.  R.  Lespieatj  and  C.  Prevost 
( Compt .  rend.,  1925,  180,  1347 — 1349). — By  the  interaction  of 
diacetylene  and  bromine  in  chloroform  solution,  the  compound 
C4H2Br6,  m.  p.  186-5°,  is  obtained.  This  is  identical  with  the 
compound  obtained  by  Noyes  and  Tucker  (A.,  1897,  i,  261)  from 
the  product  of  the  action  of  hydrochloric  acid  on  copper  acetylide, 
and  by  Willstatter  and  Bruce  (A.,  1907,  i,  1018)  by  the  bromination 
in  the  presence  of  iron  powder  of  1  :  2-dibromocycZobutane  and 
1:1:2:  2-tetrabromocycZobutane.  To  the  hexabromide  Sabaneef 
attributed  the  constitution  1  :  1  :  2  :  3  :  3  :  4-hexabromocyciobutane, 
and  Willstatter  and  Bruce  the  constitution  1  :  1  :  2  :  2  :  3  :  3-hexa- 
bromocyciobutane,  since  the  compound  appears  to  be  fully  satur¬ 
ated,  as  it  does  not  absorb  bromine.  The  present  authors,  how¬ 
ever,  ascribe  this  lack  of  bromine-absorbing  power  to  a  steric 
effect  and,  since  the  hexabromide,  on  treatment  with  zinc  powder 
and  alcohol,  yields  diacetylene,  they  consider  it  to  be  aa(3yS6-hexa- 
bromo-A^-butylene.  L.  F.  H. 

Reactivity  of  Atoms  and  Groups  in  Organic  Compounds. 
I.  Relative  Reactivities  of  Hydroxyl-hydrogen  Atoms  in 
certain  Alcohols.  J.  A.  Norris  and  A.  A.  Ashdown  (J.  Amer. 
Chem.  Soc.,  1925,  47,  837 — 846). — The  relative  values  of  the  (second 
order)  reaction  constants  for  the  reaction  between  p-nitrobenzoyl 
chloride  and  various  alcohols  in  ether  (1  mol.  of  each  reactant  in 
1000  c.c.  of  solvent)  at  25°  are  as  follows  :  methyl,  100 ;  ethyl, 
45-7 ;  propyl,  35-9 ;  w-butyl,  40-2 ;  isobutyl,  16-7 ;  isopropyl, 
5*4;  sec. -butyl,  4-0 ;  tert. -butyl,  1-46;  benzyl,  9-3;  (3-phenylethyl, 

21- 6;  and  y-phenylpropyl,  10-7.  The  reactivity  of  the  hydroxyl- 

hydrogen  in  a  homologous  series  appears  to  be  an  alternating 
function  of  the  terminal  group  and  the  number  of  bonds  between 
it  and  the  reacting  hydrogen  atom.  F.  G.  W. 

Dehydration  of  Alcohols  over  Alumina.  H.  Adkins  and 

P.  P.  Perkins  (J.  Amer.  Chem.  Soc.,  1925,  47,  1163 — 1167). — The 
rates  of  dehydration  of  alcohols  when  passed  over  aluminium 
oxide  at  280—440°  increase  in  the  following  order  :  butyl,  propyl, 
isobutyl,  ethyl,  isopropyl,  and  sec. -butyl  alcohols,  excess  of  alcohol 
being  present  in  all  cases.  The  rate  of  dehydration  is  a  linear 
function  of  the  temperature  over  the  range  investigated,  and 
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increases  more  rapidly  with  rise  in  temperature  in  the  case  of  the 
secondary  alcohols.  The  relative  reactivity  is  best  defined  as  the 
temperature  interval  for  a  corresponding  amount  of  reaction  in 
the  same  time.  Thus  to  obtain  the  same  volume  of  olefine  per 
hour  from  butyl  as  from  ethyl  alcohol,  the  temperature  of  the 
catalyst  has  to  be  19°  higher  in  the  former  case.  The  observation 
of  Pease  and  Yung  (A.,  1924,  i,  363)  that  ethyl  ether  and  ethyl 
alcohol  give  the  same  volume  of  ethylene  per  hour  when  passed 
over  aluminium  oxide  at  400°  is  confirmed,  but  butyl  alcohol  gives 
considerably  more  butylene  than  does  butyl  ether,  indicating 
that  the  latter  cannot  be  an  intermediate  in  the  formation  of 
butylene  from  butyl  alcohol,  and  that  the  above  identity  of  rates 
of  dehydration  of  ethyl  alcohol  and  ethyl  ether  is  fortuitous. 

F.  G.  W. 

Preparation  of  Optically  Active  Primary  Alcohols.  F. 

Becherer. — (See  i,  664.) 

Syntheses  by  Means  of  Organic  Peroxides.  V.  Action 
of  Benzoyl  Peroxide  on  Alcohols.  H.  Gelissen  and  P.  H. 
Hermans. — (See  i,  663.) 

Electro  Reduction  of  Diacetone  Alcohol.  It.  It.  Read  and 
F.  A.  Fletcher  (Trans.  Amer.  Electrochem.  Soc.,  1925,  47,  127 — 
131). — The  reduction  of  diacetone  alcohol,  using  lead  electrodes 
in  dilute  sulphuric  acid  with  low  current  density,  proceeds  with 
high  efficiency,  the  products  being  (3-methylpentane-pS-diol  and 
[3-methylpentan-P-ol.  [Cf.  B.,  1925,  423.]  N.  H.  H. 

Derivatives  of  Citronellol  and  their  Optical  Rotations.  H. 

Rupe  and  R.  Rinderknecht. — (See  i,  658.) 

Preparation  of  Primary  Acetylenic  Alcohols.  H.  H.  Guest 
( J .  Amer.  Ghent.  Soc.,  1925,  47,  860 — 863). — Acetylenic  alcohols, 
CR:C-CH2-OH,  are  obtained  in  good  yield  by  the  action  of  gaseous 
formaldehyde  on  the  magnesium  bromide  derivative  of  the  cor¬ 
responding  acetylene  in  ethereal  solution.  The  preparation  of 
A^-octinen-a-ol  and  of  phenylpropiolic  alcohol  is  described.  The 
heptine,  b.  p.  99 — 105°,  obtained  by  the  action  of  sodamide  on 
aa-dichloroheptane  in  toluene  or  xylene  (Bourguel,  A.,  1923,  i,  751, 
1176),  is  a  mixture  (70 — 30%)  of  n-  and  z-so-heptinenes.  Attention 
is  directed  to  the  pleasant  odours  of  the  above  acetylenic  alcohols 
(cf.  Guest,  A.,  1923,  i,  892).  F.  G.  W. 

Further  Syntheses  with  QS'-Dichlorodiethyl  Ether.  L.  H. 

Cretcher,  J.  A.  Koch,  and  W.  H.  Pittenger  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1173 — 1177 ;  cf.  this  vol.,  i,  228). — Better  yields 
of  substituted  morpholines  than  were  obtained  previously  are 
produced  by  heating  1  mol.  of  the  above  chloroether  with  3  mols. 
of  amine  at  200 — 215°.  Di-$-anilinoethyl  ether,  m.  p.  115-5°,  is 
obtained  as  a  by-product  in  the  preparation  of  4-phenylmorpholine. 
The  following  ethers  were  obtained  by  the  action  of  sodium  salts 
of  the  appropriate  phenols  on  the  dichloroether  in  alcoholic  solu¬ 
tion.  fi-Chloro-$' -phenoxydiethyl  ether,  b.  p.  149°;  di-fi- phen oxydi - 
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ethyl  ether,  m.  p.  66°;  $-chloro-$' -phenylthioldiethyl  ether,  b.  p. 
158°;  di-^-phenylthioldiethyl  ether,  b.  p.  257 — 258°;  di-$-naphthoxy- 
diethyl  ether,  m.  p.  122° ;  and  di-ct-naphthoxy diethyl  ether,  m.  p.  87°. 
Condensation  of  potassium  phthalimide  with  the  chloroether,  at 
125 — 140°,  was  catalysed  by  the  addition  of  diethylamine.  $-CMoro- 

-phthalimidodiethyl  ether,  m.  p.  69°,  and  di- (3-phthalimidodiethyl 
ether,  m.  p.  159°  (cf.  Gabriel,  A.,  1905,  i,  862),  are  described. 
When  distilled  with  solid  sodium  hydroxide,  dichlorodiethyl  ether 
yields  $-chloroethyl  vinyl  ether,  b.  p.  109°,  d\ %  1-0525,  and  1  :  4- 
dioxane.  The  former  is  stable  to  alkalis,  but  yields  acetaldehyde 
quantitatively  when  treated  with  dilute  acids.  F.  G.  W. 

Petroleum.  I.  Occurrence  of  Compounds  of  Sulphur 
in  the  Light  Distillate  from  the  Crude  Oil  of  Maidan-i-Naitun. 

C.  F.  Birch  and  W.  S.  G.  P.  Norris  ( J .  Chem.  Soc.,  1925,  127, 
898 — 907). — By  distillation  of  the  “  spent  soda  solution,”  used 
in  refining  the  first  36%  of  the  distillate  from  crude  Persian  petrol¬ 
eum,  a  mixture  of  sulphur  compounds  was  obtained  from  which 
isopropyl  and  isobutyl  mercaptans  were  separated  and  identified ; 
there  was  evidence  that  ethyl  and  isoamyl  mercaptans  were  also 
present.  From  the  same  source,  diethyl,  diisopropyl,  and  diisobutyl 
disulphides  were  isolated.  B.  W.  A. 

Syntheses  by  Means  of  Organic  Peroxides.  VI.  Action 
of  Benzoyl  Peroxide  on  Acetic  Acid.  H.  Geussen  and  P.  H. 
Hermans. — (See  i,  664.) 

Preparation  and  Properties  of  Dichloroacetic  Acid.  H.  W. 

Doughty  and  A.  P.  Black  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1091 — 
1094 ;  cf.  A.,  1922,  i,  427). — Trichloroacetic  acid  (55  g.)  is  added 
to  a  solution  of  aniline  (35  g.)  in  benzene  (500  c.c.).  The  mixture 
is  brought  to  the  boiling  point,  the  heating  stopped,  and  copper 
powder  (35  g.)  added  in  5-g.  portions  at  about  5-min.  intervals, 
with  stirring,  which  is  continued  for  about  10  mins,  after  the  last 
addition  of  copper.  Dry  hydrogen  chloride  is  then  passed  through 
the  mixture,  whereby  cupric  and  cuprous  chlorides  and  aniline 
hydrochloride  are  precipitated ;  hydrogen  chloride  is  removed 
from  the  filtrate  by  means  of  a  current  of  air.  Aniline  (35  g.)  is 
then  added,  when  aniline  dichloroacetate  separates  as  a  crystalline 
precipitate,  in  a  yield  of  75%.  If  trichloroacetic  acid  is  used 
instead  of  the  aniline  salt,  the  yield  is  reduced  to  50%,  whilst 
substitution  of  carbon  tetrachloride  for  benzene  completely  in¬ 
hibits  the  reaction.  Free  dichloroacetic  acid  is  best  obtained  by 
the  action  of  hydrogen  chloride  on  a  suspension  of  the  aniline 
salt  in  benzene.  It  has  b.  p.  191 — 194-5°/760  mm.  (decomp,  with 
formation  of  acid  chloride,  carbonyl  chloride,  and  tar),  b.  p.  95 — 
96°/17  mm.,  d%  1-5666—1-5694,  »g  1-4659—1-4671.  F.  G.  W. 

Labile  Nature  of  the  Halogen  Atom  in  Organic  Compounds. 
X.  Action  of  Hydrazine  Hydrate  on  the  Halogen  Derivatives 
of  oc-Nitro-fatty  Acids.  A.  K.  Macbeth  and  D.  Traill  (J.  Chem. 
Soc.,  1925,  127,  892—898;  cf.  T.,  1922,  121,  892).— When  the 
action  of  hydrazine  hydrate  is  tested  on  various  bromo-  and  chloro- 
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esters  of  similar  structure,  the  superior  reactivity  of  the  bromine 
atoms  with  this  reagent  is  evident.  For  example,  ethyl  mono- 
chloronitroacetate,  b.  p.  77°/8  mm.,  nD  1-4412  ( ammonio  derivative, 
m.  p.  114 — 115°),  and  ethyl  dichloronitroacetate,  b.  p.  72°/8  mm., 
nD  1-4430,  do  not  react  with  hydrazine  hydrate,  whereas  ethyl 
bromonitroacetate,  b.  p.  105°/10  mm.,  rifi  1-4798  ( ammonio  deriv¬ 
ative,  m.  p.  134°),  and  ethyl  dibromonitroaeetate,  b.  p.  97-4°/6  mm., 
nD  1-4985,  are  readily  reduced  by  that  reagent;  furthermore, 
ethyl  chlorobromonitroacetate,  b.  p.  89°/ll  mm.,  nD  1-4663,  reacts 
with  removal  of  the  bromine  atom  only.  Similar  results  are 
obtained  with  ethyl  a-chloronitropropionate,  b.  p.  80°/9  mm.,  nD 
1-4301,  and  ethyl  a-bromonitropropionate,  b.  p.  88°/20  mm.,  nD 
1-4535  ( hydrazine  derivative,  m.  p.  120°),  and  also  with  ethyl 
a-chloronitrobutyrate,  b.  p.  77 — 79°/6  mm.,  nD  1-4338,  and  ethyl 
<x-bromonitrobutyrate,  b.  p.  83 — 84°/9  mm.,  nD  1-4990,  in  all  of 
which  the  bromo  compounds  react  with  hydrazine  hydrate  and 
the  chloro  compounds  do  not.  The  effects  are  best  explained 
on  a  polarity  basis.  B.  W.  A. 

Catalytic  Decomposition  of  Acid  Chlorides.  A.  Mailhe 
( Compt .  rend.,  1925,  180,  1111 — 1113). — When  isovaleryl  chloride 
vapour  is  passed  over  feebly  active  nickel  at  420°,  it  decomposes 
into  carbon  monoxide,  hydrogen  chloride,  and  isobutylene,  a  small 
amount  of  which  breaks  up  to  propylene  and  the  CH2  residue  is 
hydrogenated  to  methane.  Moreover,  a  little  carbon  is  formed, 
isoButyryl  chloride  under  similar  conditions  yields  propylene, 
carbon  monoxide,  and  hydrogen  chloride.  Propionyl  chloride 
gives  the  same  products  except  that  ethylene  is  formed  instead  of 
propylene.  Acetyl  chloride  at  400°  decomposes  smoothly.  The 
gas  contains  62%  of  carbon  monoxide  and  32%  of  hydrogen. 
Benzoyl  chloride  vapour  decomposes  normally  at  420°.  The  gases 
evolved  consist  of  97%  of  carbon  monoxide,  1%  of  carbon  dioxide, 
2%  of  hydrogen.  The  condensed  liquid  yields  traces  of  benzene, 
50%  of  chlorobenzene,  40%  of  unchanged  benzoyl  chloride,  and 
benzil.  Thus  benzoyl  chloride  decomposes  according  to  the  scheme  : 
C6H5‘C0C1— C0+C6H5C1,  and  apart  from  the  formation  of  a 
little  benzene,  an  accessory  reaction  occurs  in  which  partial  hydro¬ 
genation  of  the  acid  chloride  results  in  the  formation  of  benzil. 

B.  A.  M. 

Isomerism  of  the  Crotonic  Acids.  A.  Gonzalez  (Anal. 
Fis.  Quim.,  1925,  23,  100 — 112). — Tetrolic  acid,  CMe-C-C02H,  on 
hydrogenation  with  nickel  as  catalyst  behaves  analogously  to 
phenylpropiolic  acid,  yielding  principally  cis-crotorric  acid.  Acids 
of  the  type  CRiC-C02H  thus  behave  in  the  same  manner  on  hydro¬ 
genation  whether  the  R  is  an  alkyl  or  an  aryl  group.  G.  W.  R. 

Chemical  Nature  of  Fats.  I.  Iodine  Super-value  of 
Fatty  Oils  and  Unsaturated  Fatty  Acids.  B.  M.  Margosches, 
L.  Friedmann,  and  W.  Tschorner  (Ber.,  1925,  58,  [jB],  794 — 797 ; 
cf.  A.,  1924,  i,  828). — The  absorption  of  iodine  by  olive,  castor, 
and  linseed  oils  and  oleic,  ricinoleic,  and  linoleic  acids  in  aqueous 
alcoholic  solution  corresponds  after  5  mins,  with  the  Hubl  iodine 
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value.  The  subsequent  absorption  of  iodine  corresponds  exactly 
with  the  increase  of  hydrogen  iodide.  The  action  appears  to 

follow  the  scheme:  I2+H20=HI+HI0 ;  R'-CH:CHIt"  — ' %■ 

R'*GHI*CH(OH)dEl',-i^^  R,-GHI-CH(OH)-CH(OH)-It,/+HL  The 
final  stage  of  the  change  appears  to  be  greatly  accelerated  by  the 
presence  of  hydroxy  and  esterified  carboxy  groups  in  the  com¬ 
pound.  The  “  iodine  super-value  ”  (iodine  absorbed  after  24  hrs.) 
has  probably  considerable  diagnostic  value ;  thus  whereas  the 
Hiibl  values  for  olive  and  castor  oils  are  closely  similar,  the  iodine 
supervalues  are  119-7  and  162-2,  respectively.  H.  W. 

Oxidation  of  Unsaturated  Fatty  Acids  with  Hydrogen 
Peroxide  and  Perbenzoic  Acid.  K.  H.  Batjer  and  G.  Kutscher 
( Chem .  Umschau,  1925,  32,  57 — 64). — When  linolenic  acid  in 
acetone  solution  is  oxidised  by  hydrogen  peroxide  in  presence  of 
manganese  or  cobalt  resinate  and  the  product  purified  in  the  cold, 
a  yellowish-green  oil,  C^H^O^CC^H)^  with  a  peroxide  reaction, 
is  obtained.  The  product  is  unstable  and,  on  heating  with  water, 
is  converted  into  a  reddish-brown  oil,  C34H5806(C02H)2,  having 
no  peroxide  reaction.  Oxidation  of  linolenic  acid  with  perbenzoic 
acid  gives  a  product  with  relatively  more  oxygen  than  that  obtained 
with  hydrogen  peroxide,  but  in  which  the  double  bond  has  been 
saturated.  Ethyl  linolenate  when  oxidised  by  perbenzoic  acid 
gives  an  oil,  C20H34O5,  with  a  faint  peroxide  reaction.  When  the 
oil  is  extracted  with  hot  water,  the  peroxidic  oxygen  is  lost,  but  the 
material  is  apparently  not  otherwise  changed.  Although  the 
carboxyl  groups  evidently  play  an  important  part  in  the  con¬ 
densation  of  the  free  acid,  methylation  of  the  product  proves  that 
both  acid  groups  persist  in  the  complex.  Oleic  acid  in  acetone 
with  hydrogen  peroxide  gives  a  pale  red  oil  which  loses  its  peroxide 
reaction  when  treated  with  hot  water.  Ethyl  oleate  and  hydrogen 
peroxide  form  an  oil  the  active  oxygen  of  which  is  lost  on  thrice 
treating  with  hot  water.  Oleic  acid,  oxidised  with  perbenzoic 
acid,  forms  a  reddish-brown  oil,  (C18H3404)a;,  with  no  peroxide 
reaction.  Ethyl  oleate  with  perbenzoic  acid  and  subsequent 
extraction  in  the  cold  gives  an  oil,  C20H38O3,  with  a  weak  peroxide 
reaction  which  is  lost  on  heating  with  water.  [Cf.  B.,  June  26th.] 

A.  Cousen. 

Structure  of  the  Enolic  Forms  of  p-Keto-esters  and 
p-Diketones.  N.  V.  Sidgwick  (J.  Chem.  Soc.,  1925,  127,  907 — 
909). — The  enolic  forms  of  a  large  number  of  p-keto-esters  and 
p-diketones  show  themselves,  by  their  solubility  relations, 
to  be  markedly  less  polar  than  the  corresponding  ketonic 
forms.  A  chelate  ring  structure,  impheating  the  hydroxyl 
group,  is  therefore  proposed  in  conformity  with  that 
already  adopted  in  the  case  of  certain  ortho-substituted 
phenols  (cf.  A.,  1924,  i,  507).  The  enolic  form  of  ethyl 
acetoacetate  thus  requires  the  annexed  formula.  Calcul¬ 
ation  on  Baeyer’s  principles  shows  that  this  exceedingly 
stable  type  of  ring  is  entirely  without  strain.  M.  J. 
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Electrolytic  Preparation  of  Succinic  Acid.  J.  F.  Norris 
and  E.  0.  Cummings. — (See  i,  668.) 

Halogenation  of  Fumaric  and  Maleic  Acids.  Walden 
Inversion.  E.  M.  Terry  and  L.  Eichelberger  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1067 — 1078). — Addition  of  chlorine  to  sodium 
maleate  and  fumarate  in  aqueous  solution  in  presence  of  excess 
of  sodium  chloride  (to  depress  formation  of  hypochlorous  acid), 
yields  sodium  dichlorosuccinate  and  isodichlorosuccinate,  re¬ 
spectively,  whilst  the  similar  addition  of  bromine  yields  mixtures, 
78%  of  dibromosuccinate  and  10%  of  isodibromosuceinate  being 
obtained  respectively  in  the  two  cases.  Potassium  and  strontium 
salts  afford  the  same  results,  which  are  also  unaffected  by  variation 
of  the  bromide-ion  concentration  and  the  temperature  of  reaction. 
The  authors  postulate  the  formation  of  a  primary  additive  product 
between  the  unsaturated  acid  and  the  entering  molecule,  in  which 
rearrangement  may  take  place  as  a  result  of  the  influence  of  electric 
charges  on  adjacent  carbon  atoms.  The  bearing  of  this  postulate 
on  the  mechanism  of  the  Walden  inversion,  which  is  often  accom¬ 
panied  by  the  formation  of  an  unsaturated  compound,  is  pointed 
out. 

Maleic  anhydride  is  obtained  in  99%  yield  by  distilling  a  mixture 
of  maleic  acid  with  70%  of  its  weight  of  phosphoric  oxide,  under 
reduced  pressure,  at  100 — 110°.  F.  G.  W. 

Electrolysis  of  Salts  of  Alkyloxy-acids.  D.  A.  Fairweather 
( Proc .  Roy.  Soc.  Edinburgh,  1924 — 1925,  45,  23 — 33). — The 
following  compounds  have  been  electrolysed,  with  a  platinum 
crucible  as  cathode  and  a  platinum  spiral  as  anode  :  potassium 
ethyl  ethoxymalonate,  potassium  ethyl  diethoxysuccinate,  potass¬ 
ium  ethoxy  acetate,  and  sodium  amyloxy  acetate.  For  the  last,  a 
mercury  cathode  was  employed.  The  chief  products  were  aldehydic, 
and  it  seems  unlikely  that  this  is  due  to  oxidation.  The  results 
appear  to  confirm  Hofer  and  Moest’s  explanation  of  the  formation 
of  formaldehyde  in  the  electrolysis  of  sodium  glycollate  as  due  to 
the  intermediate  formation  of  CH2(OH)2  and  subsequent  removal 
of  water.  In  the  case  of  the  alkyloxy  compounds,  alcohol  is  split 
off  instead  of  water.  A  further  objection  to  the  oxidation  theory 
is  the  formation  of  the  readily  oxidisable  ethyl  formylethoxy- 
acetate  as  the  chief  product  of  electrolysis  of  potassium  ethyl 
diethoxysuccinate . 

The  dissociation  constant  of  ethoxymalonic  acid  at  25°  is  0-71, 
and  of  d-diethoxysuccinic  acid  0-097.  M.  S.  B. 

Optically  Active  Components  of  Chlorosulphoacetic  Acid. 

H.  J.  Backer  and  W.  G.  Burgess  {Proc.  K.  AJcad.  Wetensch.  Amster¬ 
dam,  1925,  28,  64). — The  optically  active  components  of  chloro¬ 
sulphoacetic  acid  have  been  obtained  by  “  cold  crystallisation  ”  of 
the  strychnine  and  cinchonine  salts.  Chlorosulphoacetic  acid 
has  [Jf]589  39°,  [iff]533  50°,  \_M\ 94  62°,  whereas  the  ammonium 
salt  has  [iff]589  20°,  [iff]533  26°,  [ikf]494  34°.  Racemisation  of  acid 
and  salt  occurs  slowly  at  the  ordinary  temperature,  and  is  greatly 
accelerated  by  traces  of  strong  bases.  L.  L.  B. 
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Optical  Resolution  of  Bromosulphoacetic  Acid.  H.  J. 

Backer  and  H.  W.  Mook  ( Proc .  K.  Alcad.  Wetensch.  Amsterdam , 
1925,  28,  65 — 66;  cf.  preceding  abstract). — The  method  used  for 
the  chloro-acid  has  been  applied  to  the  resolution  of  bromosulpho¬ 
acetic  acid.  Strychnine  and  brucine,  respectively,  proved  to  be 
the  most  suitable  alkaloids  for  the  preparation  of  the  pure  d-  and 
Z- acids.  Bromosulphoacetic  acid  has  [df]589  31°,  [df]560  37°, 
[M]533  42°,  [M]sl0  47°,  [M]486  56°,  and  the  normal  ammonium  salt 
has  [Jf]58D  16°,  [M]560  18°,  [if]533  21°,  [M]510  24°,  [M]486  27°. 
Racemisation  of  acid  and  salt  takes  place  slowly  at  the  ordinary 
temperature,  and  is  greatly  accelerated  by  traces  of  strong  bases. 

L.  L.  B. 

Determination  of  Formaldehyde.  E.  Schulek. — (See  ii, 
606.) 

Condensation  of  Aldehydes  to  Esters  by  Alkoxides.  W.  C. 

Child  and  H.  Adkins  (J.  Amer.  Chem.  Soc.,  1925,  47,  798 — 807 ; 
cf.  A.,  1924,  i,  139). — The  rapidity  of  condensation  of  furfuraldehyde, 
benzaldehyde,  butaldehyde,  acetaldehyde,  and  heptaldehyde  to  the 
corresponding  esters  in  presence  of  aluminium  ethoxide  is  in  the 
order  named.  Furfuraldehyde  condenses  much  more  slowly  than 
benzaldehyde,  whilst  the  condensations  of  acetaldehyde  and 
heptaldehyde  have  almost  identical  velocities.  The  activity  of 
the  following  catalysts  is  in  the  order  named,  in  the  case  of  the 
condensation  of  acetaldehyde  to  ethyl  acetate  :  titanium  ethoxide, 
aluminium  ethoxide,  aluminium  isopropoxide,  and  aluminium 
butoxide,  the  last  two  being  practically  identical  as  catalysts, 
but  both  more  effective  than  the  ethoxide.  The  rate  of  condensation 
is  very  slightly  influenced  by  variations  in  relative  amount  of 
aldehyde  and  catalyst,  indicating  that  an  aldehyde-catalyst  complex 
is  first  formed  rapidly  and  then  decomposes  slowly  into  ester  and 
catalyst.  The  following  solvents  depress  the  rate  of  condensation 
in  the  order  :  carbon  tetrachloride,  heptane,  chloroform,  xylene, 
ether,  and  benzene,  the  last  three  being  about  the  same  in  this 
respect.  Aluminium,  ferric,  zinc,  and  mercuric  chlorides  react 
with  aluminium  ethoxide  to  form  the  respective  double  compounds  : 
AlCl3,3Al(OEt)3,  FeCl3,3Al(OEt)3,  ZnCl2,2Al(OEt)3,  HgCl2,2Al(OEt)3. 
The  latter  are  much  more  active  catalysts  for  the  ester  condensation 
than  is  aluminium  ethoxide,  but  if  excess  of  ferric  or  aluminium 
chloride  is  present,  ester  formation  is  reduced  owing  to  the  formation 
of  paraldehyde.  Zinc  chloride  is  the  best  promoter  in  ethereal 
solution,  whilst  ferric  chloride  is  the  most  active  if  the  solvent  is  a 
mixture  of  butyl  alcohol  and  ether  or  of  ethyl  alcohol  and  xylene. 

F.  G.  W. 

Isomerism  of  Vinylalkylcarbinols  and  Ethyl  Alkyl  Ketones. 

R.  Delaby  and  J.  M.  Dijmoijlin  (Gompt.  rend.,  1925,  180,  1277 — 
1279). — Unsuccessful  attempts  have  been  made  to  prepare  vinyl 
alkyl  ketones  by  the  oxidation  of  vinylalkylcarbinols  (cf.  Delaby, 
A.,  1923,  i,  84).  Although  allyl  alcohol  is  converted  into  acraldehyde 
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by  passage  with  oxygen  over  reduced  silver  (A.,  1921,  i,  218),  this 
treatment  has  no  effect  on  the  vinylalkylcarbinols  at  temperatures 
up  to  330°,  whilst  at  higher  temperatures  dehydration  and  decom¬ 
position  take  place.  Similarly,  mild  oxidising  agents,  e.g.,  lead 
peroxide  in  sulphuric  acid  solution,  have  no  action  on  the  un¬ 
saturated  alcohols,  whilst  more  vigorous  oxidising  agents,  e.g., 
chromic  acid  in  acetic  acid  solution,  destroy  the  compound  com¬ 
pletely.  By  catalytic  dehydrogenation  (cf .  Sabatier  and  Senderens, 
A.,  1905,  i,  401 ;  Bouveault,  A.,  1908,  i,  117)  in  a  vacuum  by  passage 
over  reduced  copper,  allyl  alcohol  yields  a  mixture  of  propaldehyde 
and  acraldehyde,  the  former  predominating.  No  advantage 
attaches  to  conducting  the  reaction  in  a  vacuum  in  the  case  of  the 
vinylalkylcarbinols,  so  that  the  ordinary  pressure  was  used.  On 
passing  over  reduced  copper  or  nickel  at  200 — 300°,  vinylethyl-, 
vinylpropyl-,  and  vinylbutyl-carbinols  give  a  51 — 73%  yield  of 
diethyl,  ethyl  propyl,  and  ethyl  butyl  ketones,  respectively.  By 
the  use  of  nickel,  a  lower  temperature  can  be  used  and  a  better 
yield  is  obtained.  L.  F.  H. 

Preparation  of  Acyclic  8-Diketones.  E.  E.  Blaise  and  M. 
Montagne  (Compt.  rend.,  1925,  180,  1345 — 1346). — Magnesium 
ethyl  bromide  reacts  with  glutarobisdiethylamide  to  give,  not  only 
nonane-y?7-dione  (cf.  A.,  1921,  i,  647),  but  also  a  mixture  of  ketones 
separable  by  crystallisation  of  their  semicarbazones.  The  first 
ketone,  S -Jcetoheptdiethylamide,  b.  p.  163°/14  mm.  ( semicarbazone , 
m.  p.  126 — 127°),  on  treatment  with  hydrobromic  acid  yields 
diethylamine  and  S-ketoheptoic  acid  (cf.  Blaise  and  Maire,  A.,  1908, 
i,  392).  The  second  ketone,  y-diethylamino-y-diethylnonan-rj-one, 
b.  p.  161°/17  mm.  ( semicarbazone ,  m.  p.  90° ,  picrate,  m.  p.  106 — 107°), 
when  treated  with  acetic  anhydride,  gives  rise  to  acetdiethylamide 
and  an  unsaturated  ketone.  L.  F.  H. 

Three-carbon  System.  IV.  A  Case  of  Retarded  Mobility. 

G.  A.  R.  Kon  and  R.  P.  Linstead  ( J .  Chem.  Soc.,  1925,  127,  815 — 
821).— The  chlorides  of  A1  - cycZohexeny lacetic  acid  and  cyclo- 
hexylideneacetic  acid  both  give  rise  to  the  same  cycZohexenylacetone, 
having  the  Py  structure,  the  a(3  form  changing  to  the  more  stable  py 
without  the  aid  of  any  reagent.  The  same  mobility  of  the  three- 
carbon  system  is  found  in  the  case  of  cycZopentenylacetone,  which 
possesses  the  Py  structure,  and  although  it  reacts  in  the  a(3  form 
with  ethyl  sodiomalonate,  it  readily  undergoes  alkylation  to  a -ethyl- 
A 1  -cyclopentenylacetone ,  b.  p.  84 — 86°/14  mm.  ( semicarbazone , 
m.  p.  167°).  A  contrast  is  found  in  the  case  of  the  ketones  produced 
from  pp-diethylacrylic  acid  and  p-ethyl-A^-pentenoic  acid,  respec¬ 
tively.  These  are  &-ethyl-&.y-hexen-$-one  (the  a(3  form),  b.  p. 
164°/770  mm.,  df'9  0*85633,  n p'9  1*45223  ( semicarbazone ,  m.  p.  159°), 
and  §-ethyl-ks-hexen-$-one  (the  Py  form),  b.  p.  163 — 164°/756  mm., 
df'6  0*85883,  n]96  1*44301  (semicarbazone,  m.  p.  144 — 145°;  cf.  this 
vol.,  i,  506).  The  two  are  quite  distinct  and  non-tautomeric  under 
the  conditions  of  synthesis,  but  in  the  presence  of  sodium  ethoxide 
both  condense  equally  readily  with  ethyl  sodiomalonate  to  form  an 
ester  which  hydrolyses  to  3  :  5-diketo-l  :  1  -diethylcyclohexane 
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(diethyldihydroresorcinol),  m.  p.  113°.  Dilute  sulphuric  acid  converts 
the  a8  form  quantitatively  into  the  more  stable  [iy  form. 

B.  W.  A. 

ct/cioTelluropentanediones  Containing  Aliphatic  and 
Aromatic  Substituents.  G.  T.  Morgan  and  C.  J.  A.  Taylor 
(J.  Chem.  Soc.,  1925,  127,  797—806;  cf.  A.,  1924,  i,  1044).— 
Dipropionylmethane  condenses  with  tellurium  tetrachloride, 
forming  2  :  6-dimethylq/cZotelluripentane-3  :  5-dione-l  :  1-dichloride, 
which  on  reduction  yields  2  :  Q-dimethylcyc\otelluropentane-3  :  5-dione 
which,  under  the  name  of  tellurium  dipropionylmethane,  was 
already  known  as  a  powerful  germicide.  The  diketonic  structure 
of  this  substance  is  shown  by  the  production  of  its  dioxime,  decomp. 
168 — 170°.  The  monoenolic  form  of  dipropionylmethane  being 
present  in  the  above  condensation,  some  tellurium  O-ethyldi- 
propionylmethane  trichloride  is  formed,  but  with  y-methyldi- 
propionylmethane,  b.  p.  92°/10  mm.  ( copper  compound,  m.  p.  172 — 
173°),  this  tendency  is  inhibited,  and  2:4:  Q-trimethylcycAotelluri- 
pentane-3  :  5-dione  1  :  1  -dichloride  (darkens  at  180°)  is  the  sole 
product,  giving  on  reduction  2:4:  Q-trimethylcyclotelluropentane- 
3  :  5-dione,  m.  p.  135°  (decomp.) ;  dioxime,  decomp.  170°.  Similar 
condensations  with  y -benzylacetylacetone,  b.  p.  150°/3  mm.,  and  Avith 
yy-dibenzylacetylacetone,  m.  p.  Ill — 112°  ( copper  compound,  m.  p. 
176°;  sodium  compound,  m.  p.  101°),  yield  telluridichlorides, 
decomp.  180°  and  m.  p.  189 — 190°  (decomp.),  which  form  on 
reduction  4:-benzylcyc\otelluropentane-3  :  5-dione,  m.  p.  153°  (decomp.) 
{dioxime,  decomp.  168 — 170°),  and  4  :  4t-dibenzylcyc\otelluropentane- 
3  :  5-dione,  m.  p.  128°  after  softening  at  123°,  respectively.  On 
attempting  to  condense  tellurium  tetrachloride  with  diisobutyryl- 
methane,  b.  p.  75 — 77°/7  mm.  {copper  compound,  m.  p.  113 — 114°), 
only  a  small  quantity  of  tellurium  0-ethyldi\sobutyrylmethane 
trichloride,  CHMe2*C(OEt)!CH*CO*CMe2*TeCl3,  m.  p.  87 — 89°,  is 
obtained,  whereas  condensation  Avith  w-octoylacetone  and  with 
w-nonoylacetone  readily  yields,  respectively,  2-n-hexylcyclotelluri- 
pentane-3  :  5-dione  1  :  1  -dichloride,  m.  p.  80°,  which  on  reduction 
gives  2-n-hexylcyc\otelluropentane-3  :  5-dione ,  m.  p.  74 — 75°,  and 
2-n-heptylcyc\otelluripentane-3  :  5-dione  1  :  1  -dichloride,  m.  p.  89°, 
which  on  reduction  gives  2-n-heptylcyc\otelluropentane-3  :  5-dione, 
m.  p.  89°.  Thus  terminal  branched  chains  inhibit  cyclic  linking 
where  long  normal  chains  do  not.  Another  product  of  the  last- 
named  condensation  is  tellurium  n-nonoylacetone  trichloride,  m.  p. 
114—115°.  B.  W.  A. 

'Compounds  of  Sugars  with  Sulphuric  Acid.  I.  H.  Ohle 
and  W.  Bourjan  {Ber.,  1925,  58,  [£],  721 — 723). — The  compound, 
m.  p.  143°,  obtained  by  the  action  of  acetobromoglucose  on  silver 
sulphate  in  the  presence  of  pyridine  (cf.  Ohle,  A.,  1922,  i,  987)  is 
found  to  contain  nitrogen  and  is  regarded  as  tetra-acetyldextrose- 
1-pyridinium  tetra-acetyldextrose- ^-sulphate.  It  can  also  be  pre¬ 
pared  from  silver  tetra - acety ldextrose - sulphate  and  acetobromo¬ 
glucose  in  pyridine  solution.  H.  W. 
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Structure  of  Phenylhydrazones  of  Dextrose.  M.  Frere- 
jacque  ( Compt .  rend.,  1925,  180,  1210 — 1212). — It  is  shown  that 
the  isomeric  phenylhydrazones  of  dextrose  (Fischer,  A.,  1887, 
i,  567;  Skraup,  A.,  1889,  i,  1130;  Behrend  and  Lohr,  A.,  1908, 
i,  765)  are  not  derivatives  of  a-  and  (3-dextrose,  respectively  (Simon 
and  Benard,  A.,  1901,  i,  257),  but  are  dynamic  isomerides  derived 
from  a-dextrose,  one  having,  it  is  suggested,  the  oxidic  ring  structure 
and  the  other  being  a  true  phenylhydrazone  (cf.  Hofmann,  A., 
1909,  i,  519;  Behrend  and  Reinsberg,  A.,  1911,  i,  83).  The 
evidence  for  this  view  is  that  on  hydrolysis  with  oxalic  acid  both 
phenylhydrazones  yield  a  solution  of  dextrose  of  which  the  rotation 
falls  on  making  alkaline,  and  therefore  contains  a-dextrose.  Alkali 
hydroxide  increases  the  rate  of  mutarotation  of  dextrose,  but 
greatly  decreases  the  rate  of  mutarotation  of  the  phenylhydrazones. 

L.  F.  H. 

Derivatives  of  Maltose  and  Dextrose.  K.  Freudenberg, 
H.  von  Hochstetter,  and  H.  Engels  (Ber.,  1925,  58,  [JS],  666 — 
671). — The  compound  obtained  previously  by  Freudenberg  and 
Ivers  (A.,  1922,  i,  524)  by  the  action  of  a  saturated  solution  of 
hydrogen  chloride  in  anhydrous  ether  on  octa-acetylmaltose  dis¬ 
solved  in  benzene  is  shown  to  be  hepta-acetylchloromaltose  containing 
about  4%  of  hepta-acetylmaltose.  It  is  stable  in  the  absence  of 
moisture,  by  which  it  is  converted  readily  into  the  known  hepta- 
acetylmaltose.  It  is  transformed  by  methyl  alcohol  in  the  presence 
of  pyridine  into  a  crystalline  hepta-acetylmethylmaltoside,  m.  p. 
163 — 164°,  [a]578  +101-6°,  in  s-tetrachloroethane,  which,  when 
treated  with  ammonia,  yields  a  syrupy  methylmaltoside,  [a]578 
+  117-12°  in  aqueous  solution,  from  winch  the  hepta-acetate  is 
re-formed  by  the  cautious  action  of  acetic  anhydride  and  pyridine. 
It  is  suggested  that  these  compounds  are  of  the  y-glucosidic  type. 
Hepta-acetylethylmaltoside,  m.  p.  142 — 143°,  yields  similarly  a  non- 
crystalline  ethylmaltoside.  Hepta-acetylchloromaltose  and  silver 
acetate  appear  to  give  a  new  octa-acetylmaltose. 

Dextrose  diisopropylidene  ether  is  converted  by  successive  treat¬ 
ment  with  sodium  and  ether  (cf.  Freudenberg  and  Hixon,  A.,  1923, 
i,  1179)  and  benzyl  bromide  into  y -benzyldextrose  diisopropylidene 
ether,  b.  p.  165 — 169°/0-2 — 0-5  mm.,  [a]578  —  26-9°  in  ethyl  alcohol, 
which  is  hydrolysed  by  dilute  sulphuric  acid  to  y-benzyldextrose, 
m.  p.  127 — 128°,  [a]578  +29-1°  in  aqueous  solution  ( osazone ,  m.  p. 
149 — 150°).  y-Allyldextrose  diisopropylidene  ether,  b.  p.  133°/2  mm., 
[<x]578  — 21-01°  in  s-tetrachloroethane,  and  y-allyldextrose,  m.  p. 
131°,  [a]578  +37-15°  in  aqueous  solution  ( osazone ,  m.  p.  145°),  are 
prepared  similarly.  H.  W. 

Mutarotation.  V.  Solution  Volume  and  Refraction 
Constants  of  Laevulose.  C.  N.  Riiber  and  V.  Esp  [with  E. 
Berner]  (Ber.,  1925,  58,  [£],  737—746;  cf.  A.,  1924,  ii,  806; 
this  vol.,  i,  8). — The  increase  in  volume  of  an  aqueous  solution  of 
laevulose  which  is  undergoing  mutarotation  is  about  six  times  as 
great  as  that  observed  with  a-dextrose.  Whereas  the  refractive 
index  increases  gradually  with  dextrose,  it  falls  with  laevulose  in 
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such  a  manner  that  the  refraction  constant,  m(n—l)/d,  remains 
almost  unchanged.  The  mutarotation  of  lsevulose  is  accompanied 
by  the  absorption  of  about  eight  times  the  amount  of  heat  evolved 
during  the  mutarotation  of  dextrose.  The  velocity  constant  of 
the  conversion  of  (3-laevulose  into  the  equilibrium  mixture  is  0*0839, 
0*0862,  0*0850,  and  0*0824  at  20°,  according  to  the  dilatometric,  inter¬ 
ferometric,  calorimetric,  and  polarimetric  methods ;  greater  concord¬ 
ance  cannot  be  expected,  since  the  change  occurs  so  rapidly 
(half -period  3|-  mins.)  that  it  is  considerably  advanced  before 
measurements  can  be  made.  Attempts  to  isolate  crystalline  a-lsevulose 
in  the  homogeneous  condition  were  unsuccessful ;  the  proportion  of 
a-  to  (3-laevulose  in  the  product  obtained  by  cautiously  melting  and 
rapidly  cooling  the  (3-compound  is  greater  than  that  in  the  equilib¬ 
rium  mixture  in  aqueous  solution.  The  equilibrium  between  the 
a-  and  (3-forms  is  established  slowly  in  the  solid  product,  the  half¬ 
period  being  about  5  days  at  20°.  H.  W. 

Relations  between  Rotatory  Power  and  Structure  in  the 
Sugar  Group.  IX.  Rotation  of  the  a-Form  of  Methyl- 
gentobioside.  C.  S.  Hudson  (J.  Amer.  Gheni.  Soc.,  1925,  47,  872 — 
873). — The  rotation  of  a-methylgentobioside  (cf.  Helferich  and 
Becker,  this  vol.,  i,  9)  is  in  good  agreement  with  that  predicted  by 
Hudson  and  Johnson  (cf.  A.,  1917,  i,  446).  F.  G.  W. 

Hydrolytic  Products  of  Fermentation  of  Rhamnicoside  : 
Primeverose  and  Rhamnicogenol.  M.  Bridel  and  C.  Charaux 
( Gompt .  rend.,  1925,  180,  1219 — 1222). — On  hydrolysis  with  acids 
or  boiling  water,  rhamnicoside  (cf.  this  vol.,  i,  621)  yields  primever¬ 
ose  and  a  compound  insoluble  in  water.  The  same  products  have 
been  obtained  by  the  action  of  the  enzyme  obtained  from  plants 
containing  rhamnicoside ;  the  fermentation  proceeds  rapidly, 
despite  the  insolubility  of  both  the  enzyme  and  the  substrate, 
probably  due  to  the  formation  of  a  loose  compound  which  forms 
an  emulsion.  The  insoluble  compound,  rhamnicogenol,  C15H1206, 
m.  p.  193°,  has  a  green  fluorescence  in  solution,  is  unstable  in  most 
solvents,  gives  a  pink  coloration  with  aqueous  sodium  hydroxide, 
and  an  emerald-green  colour  with  ferric  chloride,  and,  it  is  suggested, 
is  a  pentahydroxymethylanthranol.  The  hydrolysis  of  rhamni¬ 
coside  is  represented  by  the  equation  C26H30O15+H2O=C11H20O10 

+c15h12o6.  l.  f.  h. 

Mechanism  of  the  Action  of  Amylases.  Constitution  of 
Starch.  R.  Kuhn  (Annalen,  1925,  443,  1 — 71). — The  relationship 
of  activity  to  hydrogen-ion  concentration  in  the  action  of  malt 
amylase  on  potato  starch  and  on  the  dextrins  remaining  after 
saccharification  of  75%  of  the  starch  indicates  that  the  change  is 
not  noticeably  dependent  on  the  nature  of  the  substrate,  but  that 
the  affinity  of  the  amylase  towards  the  dextrins  produced  becomes 
continuously  less.  Whereas  a  definite  amount  of  enzyme  in  solu¬ 
tions  of  starch  of  increasing  concentrations  produces  within  wide 
limits  equal  quantities  of  sugar  in  equal  intervals  of  time,  the 
amounts  produced  by  the  action  of  amylase  on  solutions  of  the 
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“  residual  substances  ”  increase  regularly  with  increasing  con¬ 
centration  of  the  latter.  The  position  of  the  limit  of  saccharific¬ 
ation  is  governed  by  the  presence  of  one  or  more  of  the  constituents 
of  malt  which  either  pass  more  slowly  than  the  amylase  into 
solution  or  are  formed  during  the  maceration  of  the  fermented 
barley  (cf.  Pringsheim  and  Beiser,  A.,  1924,  i,  106,  1142).  The 
“  autoexcitation  ”  of  malt  extract  (cf.  Maquenne,  A.,  1906,  ii,  623) 
is  due  to  the  presence  of  these  substances  and  may  therefore  be 
attributed  to  an  increase  of  the  affinity  of  diastase  towards  dextrins 
of  low  molecular  weight;  the  simultaneous  production  of  acid  is 
solely  responsible  for  the  initial  velocity  of  saccharification  of 
starch,  but  has  no  influence  on  the  quantitative  production  of 
maltose.  The  assumption  of  the  presence  of  two  enzymes  of  differ¬ 
ing  stability  ( e.g .,  amylase  and  dextrinase)  does  not  appear  to  be 
necessary.  For  the  conversion  of  amylose  into  crystalline  maltose 
in  96%  yield  it  is  usually  sufficient  to  shake  kiln  malt  with  water 
in  the  presence  of  toluene  for  4 — 6  hrs.  and  to  allow  the  extract, 
after  dialysis,  to  react  with  the  polysaccharide  at  pB  4 — 5. 

The  possibility  is  established  of  obtaining  from  yeast  suitable 
maltase-free  activators  for  the  hydrolysis  of  the  “  residual  sub¬ 
stances  ”  of  starch  in  the  presence  of  malt  amylase  (cf.  Pringsheim 
and  Fuchs,  A.,  1924,  i,  965 ;  Holmbergh,  A.,  1924,  i,  799). 

In  the  saccharification  of  starch  by  malt  extract  at  a  high  temper¬ 
ature  (cf.  Brown  and  Heron,  J.,  1879,  35,  596),  the  diminution  of 
optical  activity  is  completely  parallel  with  the  increase  of  reducing 
power,  but  this  parallelism  is  lost  when  enzymic  hydrolysis  occurs 
rapidly  in  the  cold  (cf.  Brown  and  Morris,  T.,  1885,  47,  527).  If 
the  ultimate  content  of  maltose  of  solutions  obtained  by  the  action 
of  maltase-free  amylase  solutions  from  green  and  kiln  malt  on 
soluble  starch  or  amylose  is  determined  by  the  reducing  power  and 
this  value  is  applied  to  the  ascending  portion  of  the  time-optical 
rotation  graph,  it  is  found  that  the  curve  is  coincident  with  that 
given  by  the  mutarotation  of  an  equally  concentrated  solution 
of  crystalline  maltose  at  the  same  temperature  and  hydrogen-ion 
concentration;  it  follows,  therefore,  that  the  whole  of  the  maltose 
is  formed  by  the  action  of  malt  amylase  on  starch  as  the  (3 -variety, 
[a]p  The  assumption  that  this  form  of  the  disaccharide 

exists  preformed  in  the  molecule  of  amylose  and  amylopectin 
appears  to  receive  confirmation  from  the  observation  that  the 
hydrolysis  of  Lintner  starch  and  amylose  is  restricted  to  a  greater 
extent  by  [3 -maltose  than  by  the  equilibrium  mixture  of  the  a-  and 
(3-forms.  The  steric  relationship  of  malt  amylase  to  the  (3 -sugar 
is  not,  however,  universal,  since  malt  extracts  have  been  isolated 
which  show  less  or  no  differences  in  the  restrictive  powers  of  (3-  and 
a(3-maltose.  The  phenomena  just  described  considered  in  con¬ 
junction  with  the  quantitative  transformability  of  amylose  into 
maltose  by  purified  emulsin  render  it  possible  that  a-  and  (3-linkings 
between  the  dextrose  residues  occur  in  regular  sequence  in  the 
carbohydrates  of  starch.  The  partly  (3-glucosidic  nature  is  sup¬ 
ported  by  the  production  of  laevoglucosan  by  the  dry  distillation 
of  starch  (Pictet  and  Sarasin,  A.,  1918,  i,  59),  since  this  compound 
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can  be  derived  from  (3-  but  not  from  a-dextrose  (Karrer,  A.,  1920, 
i,  370).  The  presence  of  butylene -oxide  dextrose  residues  cannot, 
however,  be  regarded  as  placed  beyond  doubt  (see  below).  Taka- 
diastase,  on  the  other  hand,  appears  to  attack  the  a-linkings  of 
polysaccharides.  The  maltose  formed  by  rapid  saccharification 
in  cold  solution  exhibits  marked  decreasing  mutarotation ;  the 
partial  restriction  of  the  enzyme  by  maltose  is  mainly,  if  not  entirely, 
due  to  a-maltose.  Pancreas  amylase  resembles  taka-diastase  in 
yielding  a  decreasing  mutarotatory  maltose;  the  mutarotation 
graphs  indicate  the  initial  production  of  a  disaccharide  having 
[a]i5  -f-158°±5°,  which  agrees  within  the  possible  limits  of  experi¬ 
mental  error  with  the  value,  [a]:j>  +160°,  calculated  for  a-maltose 
by  Hudson  and  Yanovsky  (A.,  1917,  i,  445).  A  difference  in  the 
restrictive  action  of  a-  and  (3-maltose  could  not  be  established,  but 
this  is  not  surprising,  since  the  equilibrium  between  the  two  forms 
of  the  disaccharide  is  established  with  unusual  rapidity  at  the 
optimal  hydrogen-ion  concentration  for  the  action  of  pancreas 
amylase.  It  appears,  therefore,  that  the  amylases  are  divisible 
into  a-  and  [3-groups  in  accordance  with  the  variety  of  maltose 
initially  produced ;  it  is  considered  improbable  that  the  differences 
in  the  direction  of  mutarotation  can  be  caused  by  a  Walden  inversion. 

Somewhat  unexpectedly,  the  final  product  of  the  hydrolysis  of 
starch  is  found  to  be  independent  of  the  nature  of  the  amylase 
used.  Since  during  rapid  saccharification  by  pancreas  amylase 
the  initial  fall  in  optical  activity  of  the  solution  is  followed  by  a 
sudden  rise  and  then  by  the  slow  fall  which  is  attributed  to  the 
mutarotation  of  a-maltose,  it  is  assumed  that  the  dextrose  residues 
which  acquire  reducing  power  in  the  presence  of  {3-amylases  do  not 
contain  the  butylene -oxide  ring.  The  phenomena  of  mutarotation 
therefore  receive  the  following  explanation.  If  the  [3-linkings  are 
loosened  ( e.g .,  by  malt  diastase)  isomerisation  with  production  of 
the  butylene- oxide  ring  such  as  is  present  in  maltose  occurs  in  the 
reducing  dextrose  residue  of  the  primary  disaccharide,  and  has  no 
influence  on  the  mode  of  union  of  the  two  dextrose  residues.  If, 
however,  the  a-glucosidic  linkings  are  first  affected  by  enzymic 
hydrolysis,  ring  extension  or  closure  must  occur  in  the  non-reducing 
sugar  residue.  This  change  directly  affects  the  spatial  orientation 
of  the  second  dextrose  residue  which  is  also  attached  to  the  a-carbon 
atom.  In  addition  to  the  closure  of  the  oxygen  bridge  in  the 
a8-position,  a  transition  of  the  [3 -linking  into  the  a-linking  of  a 
new  maltose  molecule  occurs  which  finds  its  expression  in  an 
immediate  increase  of  the  optical  activity. 

The  observations  made  during  the  saccharification  of  glycogen 
by  pancreas  amylase  are  so  similar  to  those  observed  with  starch 
that  the  theoretical  considerations  deduced  with  regard  to  the 
constitution  of  the  latter  are  probably  applicable  also  to  glycogen. 

A  critical  review  of  the  literature  leads  the  author  to  the  con¬ 
clusion  that  neither  the  polyamyloses  nor  the  hexosans  can  be 
regarded  with  certainty  as  the  fundamental  units  of  the  starch 
molecule,  since  each  class  of  compound  has  the  characteristics  of 
starch  to  only  a  limited  extent.  Pringsheim’s  recent  extension  of 
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the  two-enzyme  theory  of  the  amylases  (“  Die  Polysaccharide,” 
1923,  p.  141)  by  the  conception  of  an  amylobiase  which  causes 
depolymerisation  of  the  starch  molecule  to  the  non-reducing 
hexosans  (A.,  1924,  i,  1170),  does  not  appear  to  be  necessary,  .and 
the  quantitative  conversion  of  trihexosan  into  maltose  by  the 
amylases  ( loc .  cit.)  is  more  readily  explained  by  the  assumption  of 
inter-  and  intra-glucosidic  isomerisations  than  by  the  hypothesis 
of  the  elimination  of  a  dextrose  group  as  a  radical  which  subse¬ 
quently  unites  with  a  second  similar  radical  to  yield  maltose. 

H.  W. 

Effect  of  Heat  on  Cellulose.  J.  W.  Bain  and  G.  F.  Kay 

( Univ .  Toronto,  Sch.  Eng.  Res.  Bull.,  1925,  5,  119 — 122;  cf.  Karrer, 
A.,  1920,  i,  370;  Pictet  and  Sarasin,  A.,  1918,  i,  59). — Cotton  wool, 
when  heated  to  incipient  decomposition,  yields  a  small  quantity 
of  a  dextrorotatory  substance  which  reduces  Fehling’s  solution  and 
yields  a  phenylosazone  with  the  melting  point  of  dextrosephenyl- 
osazone.  A  reducing  substance,  probably  a  sugar,  is  formed  also 
when  cotton  wool  is  heated  to  190 — 200°  with  water  in  an  auto¬ 
clave.  T.  H.  P. 

Constitution  of  Cellulose.  R.  O.  Herzog  ( Cellulosechemie , 
1925,  6,  39—40). — Assuming  that,  according  to  the  Rontgen 
spectrogram,  the  elementary  unit  of  cellulose  comprises  four  C6 
residues,  these  may  be  united  in  various  ways  :  (1)  The  cellulose 
consists  of  interminable  chains  of  C6  components  arranged  so  that 
each  set  of  four  occupies  a  position  of  crystallographic  symmetry 
relatively  to  the  other  sets,  with  or  without  chemical  bonds  of 
valency  uniting  components  in  the  different  sets.  (2)  The  cellulose 
consists  of  an  anhydride  of  a  single  C6  residue,  four  of  these  an¬ 
hydride  units  in  a  cell,  the  cells  being  symmetrically  arranged, 
but  neither  the  components  nor  the  cells  being  necessarily  united 
by  chemical  bonds.  (3)  The  cellulose  consists  of  an  anhydride  of 
a  disaccharide,  two  in  a  cell,  other  conditions  being  as  defined 
under  case  (2).  Then,  if  the  cellulose  molecule  is  (C6H10O5)„, 
n  may  be  1  (case  2),  2  (cases  2  and  3),  4  (cases  2  and  3),  or  in¬ 
definitely  large  (case  1),  but  n  cannot  be  3,  5,  or  any  larger  odd 
number.  J.  F.  B. 

Rontgen-spectrographic  Phenomena  in  the  Swelling  of 
Cellulose  in  various  Alkali  Hydroxide  Solutions.  J.  R. 

Katz  ( Cellulosechemie ,  1925,  6,  35- — 37). — When  cellulose  swells 
in  a  solution  of  an  alkali  hydroxide  the  characteristic  interference 
stripes  in  the  Rontgen  spectrum  of  cellulose  gradually  disappear 
as  the  concentration  of  the  alkali  is  increased  and  new  equatorial 
bands  appear.  The  concentration  at  which  the  most  characteristic 
cellulose  stripes  totally  disappear  and  the  new  bands  acquire 
their  full  development  coincides  with  the  concentration  at  which 
the  formation  of  a  chemical  compound,  alkali-cellulose,  is  indicated 
by  the  flat  portion  of  the  absorption  curve  by  Vieweg’s  method. 
This  change  in  the  Rontgen  spectrogram  is  identical  for  the  hydr¬ 
oxides  of  lithium,  sodium,  and  potassium  at  concentrations  corre- 
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sponding  with  the  combination  of  equimolecular  proportions. 
Hence  the  new  band  characterises  hydrated  cellulose  rather  than 
any  specific  alkali-cellulose  compound.  When  the  alkali-cellulose 
is  decomposed  by  washing,  the  original  interference  stripes  of  cellu¬ 
lose  reappear,  but  the  new  band  characteristic  of  hydrated  cellulose 
persists  in  the  regenerated  product.  Further,  in  this  modified 
product  the  size  of  the  mesh  or  network  of  the  elementary  units 
in  the  Rontgen  spectrogram  is  distinctly  enlarged,  this  distension 
amounting  in  some  cases  to  4%  or  more.  On  re-treating  the 
hydrated  cellulose  with  solutions  of  alkali  hydroxide,  the  intensity 
of  the  characteristic  cellulose  spectrum  begins  to  diminish  at  a 
lower  concentration  than  in  the  case  of  the  original  cellulose, 
showing  that  hydrated  cellulose  is  more  susceptible  to  attack. 

J.  F.  B. 

Rontgen-spectrographic  Observations.  J.  R.  Katz 
( Cellulosechemie ,  1925,  6,  37 — 39). — The  Rontgen-spectrographic 
diagram  of  cellulose  reveals  elementary  units  which  correspond 
with  dimensions  not  greater  than  four  C6  residues.  In  order  to 
reconcile  this  relatively  small  dimension  of  the  cellulose  molecule 
with  the  ideas  existing  previously  as  to  the  highly  polymerised 
condition  of  cellulose,  Pringsheim’s  view  may  be  considered,  accord¬ 
ing  to  which  the  four  C6  residues  are  held  together  by  primary 
valencies,  whilst  several  of  such  molecules  are  united  by  secondary 
valencies  to  form  associated  or  polymerised  aggregates.  In  support 
of  this,  it  may  be  postulated  that  the  size  of  the  mesh  of  the  net¬ 
work  of  elementary  units  or  molecules  is  smaller,  i.e.,  the  units 
are  more  compactly  associated  the  more  powerful  the  action  of  the 
secondary  valencies,  and  the  stronger  these  forces  the  larger  is 
the  polymerised  or  associated  aggregate.  It  has  now  been  observed 
that  after  mercerisation  or  hydration  the  network  of  elementary 
units  in  the  Rontgen  spectrogram  is  distinctly  enlarged  and  this 
distension  may  amount  to  4%  or  more.  Distension  of  the  network 
is  particularly  marked  in  various  artificial  silks  and  the  degree  of 
distension  is  subject  to  variations  with  different  specimens  of 
similar  “  silk.”  The  measurement  of  the  size  of  the  network  may 
therefore  indicate  the  degree  of  “  depolymerisation  ”  according  to 
the  older  nomenclature,  i.e.,  distension  of  the  spacing  of  the 
elementary  units  may  indicate  a  weakening  of  the  secondary 
affinities  and  a  diminution  of  the  number  of  the  associated  mole¬ 
cules.  J.  F.  B. 

Rontgen  Diagram  of  Hydrated  Cellulose  and  its  Behaviour 
in  Reversion  Treatments.  J.  R.  Katz  and  H.  Mark  ( Z . 

Elektrochem.,  1925,  31,  105 — 112;  cf.  preceding  abstracts). — No 
appreciable  change  can  be  detected  in  the  Rontgen  diagram  when 
ramie  fibre  is  swollen  with  saline  hydrating  agents  or  with  sulphuric 
or  hydrochloric  acid.  The  new  interference  stripes  described  ( loc . 
cit.)  as  characteristic  of  mercerised  cellulose  are  produced  equally 
by  the  various  alkali  hydroxides,  “  cuprammonium  ”  solution,  and 
by  nitric  acid.  In  the  process  of  mercerisation  and  washing,  the 
fibre  passes  through  a  plastic  stage,  and  if  it  is  stretched  and  dried 
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at  this  stage  the  physico-chemical  phenomena  accompanying 
hydration  are  partly  reversed,  in  that  the  increased  absorption 
capacity  for  water  and  dissolved  substances  is  diminished;  at  the 
same  time,  the  parallel  orientation  of  the  crystallites  is  increased. 
Treatments  which  have  the  object  of  reversing  or  decreasing  the 
degree  of  hydration,  such  as  prolonged  stoving  or  digestion  under 
pressure  or  boiling  with  alcohol,  may  reduce  the  absorptive  capacity, 
but  have  no  effect  on  the  characteristic  mercerisation  bands  of 
the  Rontgen  spectrum.  From  these  observations  it  follows  that 
these  mercerisation  bands  are  the  irreversible  result  of  the  action 
of  certain  hydrating  agents,  but  not  of  others,  hence  it  is  probable 
that  these  bands  are  not  characteristic  of  the  difference  between 
ordinary  cellulose  and  hydrated  cellulose.  Rather  it  appears  that 
they  indicate  some  chemical  isomeric  change  in  the  substance  of 
the  cellulose,  for  instance,  the  transposition  of  an  oxygen  bridge 
or  the  opening  up  of  a  new  hydroxyl  group  under  the  specific 
action  of  certain  reagents.  A  less  probable  alternative  is  that  they 
represent  the  crystallisation  or  the  appearance  of  optical  reflexion 
activity  in  some  ordinarily  amorphous  component  of  the  cellulose 
structure;  for  instance,  the  substance  in  which  the  crystallites 
are  embedded.  J.  F.  B. 

Cellulose.  XIII.  K.  Hess.  Acetolysis  of  Cellulose.  I. 

W.  Weltzein  and  R.  Singer  (Annalen,  1925,  443,  71 — 112). — 
The  action  of  acetic  anhydride  in  the  presence  of  sulphuric  acid  on 
cellulose  leads  to  the  production  of  cellulose  acetate,  cellulose 
acetate  A,  cellodextrin  acetates  which  are  divisible  into  a  number 
of  groups  in  accordance  with  their  solubility  or  insolubility  in 
alcohol  and  ether,  cellobiose  oeta-acetate,  and  dextrose  penta- 
acetate.  Slow  separation  of  the  cellodextrin  acetates  from  very 
dilute  alcoholic  solution  permits  the  isolation  of  a  crystalline 
material  which  is  identified  as  celloisobiose  acetate.  The  approxim¬ 
ately  straight  graph  showing  the  relationship  between  molecular 
weight  and  specific  rotation  of  the  various  fractions  of  the  cellp- 
dextrin  acetates  indicates  that  the  latter  are  mixtures  of  few 
substances,  and  its  approximation  to  the  straight  line  between 
cellulose  acetate  A  and  celloisobiose  acetate  points  to  the  con¬ 
clusion  that  only  these  two  substances  are  present. 

The  action  of  acetic  anhydride  containing  about  10%  of  sulph¬ 
uric  acid  on  cellulose  at  the  atmospheric  temperature  gives  cello¬ 
biose  octa-acetate,  cellodextrin  acetates,  and  monose  derivatives 
soluble  in  water  in  about  equal  amount.  Cellulose  triacetate  yields 
the  same  products  when  subjected  to  acetolytic  degradation,  but 
the  yield  of  cellobiose  octa-acetate  is  very  much  less.  To  account 
for  the  yield  of  cellobiose  from  acetyl-free  cellulose,  it  is  therefore 
necessary  to  assume  a  second  mode  for  its  production,  namely, 
through  non-  or  partly-acetylated  celloisobiose.  Contrary  to  the 
usual  hypothesis,  therefore,  the  main  change  is  primarily  in  the 
direction  of  sulpholysis,  not  acetolysis.  This  appears  to  be  quite 
probable  in  view  of  the  extremely  slow  acetylation  of  free  cellulose, 
and  is  confirmed  by  Madsen’s  observation  ( Diss .,  Hannover,  1917) 
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that  the  highest  yields  of  cellobiose  are  furnished  when  acetic 
anhydride  is  used  without  addition  of  acetic  acid  only  in  the  presence 
of  relatively  large  quantities  of  sulphuric  acid  (15 — 20%) ;  similar 
high  concentrations  of  sulphuric  acid  are  also  used  by  Freudenberg 
(A.,  1921,  i,  401)  at  the  atmospheric  temperature.  During  aceto- 
lysis,  a  certain  amount  of  cellulose  acetate  remains  mixed  with  the 
cellodextrin  acetates.  According  to  Freudenberg  ( loc .  cit.),  the 
acetylation  of  free  cellobiose  in  the  acetolysis  mixture  is  complete 
within  2 — 3  hrs. ;  in  this  period,  the  sulpholytic  action  is  slight  in 
comparison  with  the  acetylating  change.  The  loss  of  cellobiose 
due  to  sulpholytic  change  must  therefore  be  regarded  as  taking 
place  during  contact  with  the  mixture  subsequent  to  acetylation. 
According  to  Freudenberg’s  data,  about  half  of  the  substances 
soluble  in  water  are  derived  from  cellobiose  octa-acetate ;  the 
remainder  must  be  assumed  to  be  formed  from  celloisobiose  acetate ; 
the  loss  of  cellobiose  acetate  amounts  to  at  least  25%.  According 
to  Ost  (A.,  1906,  i,  560)  dextrose  is  produced  mainly  as  the  tetra¬ 
acetate  by  the  action  of  acetylating  mixtures  containing  10%  of 
sulphuric  acid;  the  yield  of  33%  obtained  in  the  author’s  experi¬ 
ments  is  therefore  that  of  the  tetra-acetate,  whereas  that  of  the 
penta-acetate  is  somewhat  higher  than  that  recorded.  Since  cello- 
i-sobiose  octa-acetate  is  not  convertible  into  cellobiose  octa-acetate, 
it  is  possible  that  the  conversion  of  cellulose  into  dextrose  occurs 
through  celloisobiose ;  the  scheme  proposed  previously  (A.,  1924, 
i,  142)  cannot,  however,  be  excluded  completely.  A  change  in 
the  conditions  of  the  reaction  (variation  of  acid  concentration, 
temperature,  etc.)  brings  about  displacements  of  the  relative  rates 
of  the  reactions,  thus  leading  to  higher  or  lower  yields  of  cello¬ 
biose  (cf.  Ost,  A.,  1913,  i,  446). 

It  is  considered  that  for  the  present  cellobiose  and  its  constitution 
are  less  important  for  the  investigation  of  cellulose  than  is  the  elucid¬ 
ation  of  the  structure  of  celloisobiose.  The  irreversible  transform¬ 
ation  of  cellot'.sobiose  into  cellobiose  indicates  that  in  all  probability 
labile  isomerides  of  the  sugars  or  their  anhydrides  are  the  units  of 
cellulose.  H.  W. 

Cellulose  Acetonitrate.  K.  Atstjki  («/.  Fac.  Eng.  Tokyo , 
1925,  15,  309 — 316). — Cellulose  acetonitrates  of  varying  compo¬ 
sition  were  obtained  by  adding  100  g.  of  cellulose  nitrate  (11*13% 
N),  in  small  quantities  and  with  constant  agitation  and  cooling, 
to  a  mixture  of  400  g.  of  glacial  acetic  acid,  400  g.  of  acetic  anhydride, 
and  0—17-5  g.  of  sulphuric  acid.  After  2  hrs.  the  resulting  viscous 
solution  was  poured  into  a  large  quantity  of  cold  2%  sodium 
carbonate  solution.  With  increasing  proportions  of  sulphuric  acid 
in  the  acetylating  bath,  the  precipitated  product  varied  in  character 
from  a  hard,  corneous  mass,  difficult  to  wash  or  stabilise  by  boiling, 
to  a  voluminous  powder.  The  extent  of  acetylation,  i.e.,  replace¬ 
ment  of  nitro  groups  by  acetyl  groups,  increases  with  increase  in 
the  sulphuric  acid  content  of  the  acetylation  bath,  and  with  an 
optimum  proportion  of  sulphuric  acid  the  unnitrated  hydroxyl 
groups  in  the  cellulose  nitrate  molecule  become  attacked  and 
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acetylated.  An  excess  of  condensing  agent,  however,  reduces  the 
total  number  of  acid  radicals,  probably  owing  to  its  hydrolytic 
action.  Cellulose  acetonitrate  burns  quietly,  showing  no  sign  of 
explosion,  but  on  being  heated  for  several  hours  at  50°  acetic  and 
nitrous  fumes  are  evolved  in  considerable  quantity.  Its  viscosity 
(in  acetone  solution)  is  much  lower  than  that  of  the  corresponding 
cellulose  nitrate  and  its  solubility  in  alcoholic  camphor  is  negligibly 
small.  I)-  J-  N. 

Tendering  of  Cotton  Fabric  by  Acids.  H.  F.  Coward,  F.  C. 
Wood,  and  F.  L.  Barrett  (J.  Text.  Inst.,  1923,  14,  t  520 — 528). — 
The  tendering  of  cotton  when  left  in  contact  with  acids,  usually 
ascribed  to  the  formation  of  “  hydrocellulose,”  has  been  studied 
by  means  of  strength  tests  and  also  by  measuring  the  viscosity 
of  solutions  of  the  material  in  ammoniacal  copper  oxide  solution, 
the  latter  being  the  more  sensitive  indicator.  In  aqueous  solutions, 
the  tendering  is  roughly  parallel  to  the  hydrogen-ion  concentration 
at  constant  temperature,  and  is  a  function  of  temperature. 
Solutions  of  hydrogen  chloride  in  ether,  alcohol,  and  benzene  are 
much  more  destructive  than  aqueous  solutions  of  the  same  con¬ 
centration  at  the  same  temperature,  but  the  dry  gas  itself  only 
reacts  very  slowly  with  dry  cotton  at  the  ordinary  temperature. 

J.  C.  W. 

Unsaturated  Aldehydes  and  their  Relation  to  a-Lignin. 

E.  Haggltjnd  ( Cellulosechemie ,  1925,  6,  29 — 35). — According  to 
Klason,  a-lignin  reacts  with  sulphurous  acid  in  virtue  of  the  presence 
of  an  acraldehyde  or  similar  unsaturated  aldehydic  residue.  Studies 
with  acraldehyde  and  crotonaldehyde  have  shown  analogous 
reactions,  but  it  is  concluded  that  the  sulphonic  acid  group  attaches 
itself  to  the  (5-carbon  atom  and  not  to  the  a,  in  relation  to  the 
aldehyde  group.  With  the  (3 -sulphonic  acids  of  the  unsaturated 
aldehydes,  naphthylamine  compounds  have  been  prepared  exactly 
similar  to  those  with  lignosulphonic  acid  from  sulphite  wood  liquor. 
It  is  shown  that  in  the  presence  of  an  excess  of  acid  these  [5 -sulphonic 
acids  of  aldehydes  yield,  with  aromatic  amines,  anils  of  the  free 
sulphonic  acid,  one  amino  group  combining  with  the  aldehyde. 
In  neutral  solutions,  2  mols.  of  the  amine  react,  one  forming  the 
anil  and  the  other  the  normal  naphthylamine  salt  of  the  sulphonic 
acid.  Cinnamaldehyde  in  the  presence  of  hydrochloric  acid  under¬ 
goes  condensation  of  the  aldol  type  and  the  resulting  aldol  forms 
an  anil  with  naphthylamine.  It  is  probable  that  under  certain 
conditions  a-lignosulphonic  acid  also  tends  to  form  associated 
molecules  by  aldol  condensation.  J.  F.  B. 

Determination  of  Lignin.  H.  Schwalbe  (. Papier-Fabr .,  1925, 
23,  174 — 177). — The  determination  of  lignin  as  a  residue  after 
complete  saccharification  of  the  cellulose  by  strong  mineral  acids 
is  greatly  facilitated  by  moistening  the  material  with  hydrochloric 
acid,  d  1*07,  and  then  adding  72%  sulphuric  acid.  The  evolution 
of  hydrogen  chloride  thus  produced  opens  up  the  material  so  that 
the  cellulose  is  rapidly  dissolved  by  the  sulphuric  acid  without  the 
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objectionable  gelatinisation  which  takes  place  when  the  latter  is 
used  alone.  Rise  of  temperature  is  to  be  avoided  and  rapid  filtration 
is  ensured  by  not  keeping  the  product  of  the  reaction  too  long  before 
collecting  the  residue.  Results  are  generally  substantially  lower 
than  by  the  older  methods.  The  material  should  be  previously 
freed  from  fat  and  resin.  [Cf.  B.,  1925,  395.]  J.  F.  B. 

Resolution  of  Coal  by  Oxidation.  W.  Francis  and  R.  V. 
Wheeler  (Trans.  Amer.  Inst.  Min.  Mech.  Eng.,  1925,  No.  1430 — 1). 
— A  more  detailed  account  of  work  already  abstracted  (this  vol., 
i,  373).  C.  J.  S. 

Preparation  of  Diacetonamine.  P.  R.  Haeseler  (J.  Amer. 
Chem.  Soc.,  1925,  47,  1195 — 1196). — Mesityl  oxide  (200  g.)  and 
27%  aqueous  ammonia  (280  c.c.)  are  mixed  and  cooled.  The 
liquid  is  homogeneous  after  stirring  for  3  hrs.,  and  is  then  kept  for 
3  days  at  the  ordinary  temperature.  Excess  of  ammonia  is 
removed  by  means  of  a  current  of  air,  the  solution  mixed  with  an 
equal  volume  of  absolute  alcohol,  and  the  diluted  mixture  titrated 
with  oxalic  acid,  using  litmus  as  an  outside  indicator.  It  is  then 
added,  with  stirring  and  cooling,  to  the  calculated  amount  of  oxalic 
acid,  dissolved  in  alcohol  (4  litres).  This  mixture  is  heated  at 
70°,  with  stirring,  filtered  hot,  and  the  diacetoneamine  hydrogen 
oxalate  is  allowed  to  crystallise,  the  residue  being  once  more 
extracted  with  boiling  alcohol.  After  separation  of  the  crystals, 
a  further  crop  is  obtained  by  evaporating  the  mother-liquor  at 
70°.  The  yield  is  310  g.  (68%),  m.  p.  126 — 127°,  the  only  impurity 
being  1 — 2%  of  ammonium  hydrogen  oxalate.  F.  G.  W. 

Heavy-metal  Salts  of  Disubstituted  Ditbiocarbamic  Acids. 

G.  S.  Whitby  and  G.  L.  Matheson  (Trans.  Roy.  Soc.  Canada, 
1924,  [iii],  18,  III,  111 — 114). — Amines  are  converted  into  dithio- 
carbamates  by  causing  them  to  react  with  carbon  disulphide  in 
the  presence  of  a  suitable  base.  The  heavy-metal  dithiocarbamates 
are  conveniently  obtained  by  precipitating  aqueous  solutions  of 
the  corresponding  potassium  or  ammonium  salts  with  solutions  of 
the  heavy-metal  acetates,  followed  by  recrystallisation  from  some 
organic  solvent.  Zinc,  cadmium,  and  nickel  pentamethylenedithio- 
carbamate  (m.  p.  232°,  257°,  295-5°),  diethyldithiocarbamate  [m.  p. 
180°,  251°  (decomp.),  236°],  dipropyldithiocarbamate  (m.  p.  114°, 
160-5°,  135-5°),  phenylmethyldithiocarbamate  [m.  p.  254°,  295° 
(decomp.),  about  300°  (decomp.)],  phenylethyldithiocarbamate  (m.  p. 
208°,  281°,  271°),  and  phenylisoamyldithiocarbamate  (m.  p.  247°. 
222°,  196°)  are  described.  Aqueous  solutions  of  ammonium  phenyl¬ 
ethyldithiocarbamate  give  precipitates  with  salts  of  lead,  aluminium, 
mercury,  tin,  copper,  manganese,  silver,  bismuth,  and  cobalt. 
Magnesium  and  the  alkaline-earth  metals  give  no  precipitate. 

J.  S.  C. 

Two  Forms  of  Nitroguanidine.  T.  L.  Davis,  A.  A.  Ashdown, 
and  H.  R.  Couch  (J.  Amer.  Chem.  Soc.,  1925,  47,  1063 — 1066). — 
a-Nitroguanidine  is  obtained  when  guanidine  nitrate  is  dissolved 
in  concentrated  sulphuric  acid  and  the  solution  poured  into  water. 
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It  forms  long  needles,  na  1-518,  rip  >1-668,  ny  >1-768,  double 
refraction  0-250.  (3-Nitroguanidine .  is  produced,  with  varying 
proportions  of  the  a  form,  by  nitration  of  the  mixture  of  guanidine 
and  ammonium  sulphates  obtained  by  the  hydrolysis  of  dicyano- 
diamide  with  sulphuric  acid.  It  forms  fem-like  clusters  of  elongated 
plates,  na  1-525,  ny  1-710,  double  refraction  0-185.  Both  forms 
have  m.  p.  232°  (decomp.),  and  the  same  molecular  weight  in 
aqueous  solution.  They  crystallise  unchanged  from  water,  and 
can  be  separated  by  fractional  crystallisation  from  this  solvent. 
They  yield  identical  nitrates  and  hydrochlorides,  from  which  only 
the  a  form  is  regenerated  on  crystallisation  from  water.  Dilution 
of  a  solution  of  either  form  in  concentrated  sulphuric  acid  also 
affords  only  the  a  form.  F.  G.  W. 

Mercury  Derivatives  of  some  Imides.  E.  Lyons  (J.  Arner. 
Chem.  Soc.,  1925,  47,  830 — 833). — When  succinimide,  dissolved  in 
cold  aqueous  potassium  hydroxide  solution,  is  treated  with  mercuric 
acetate  solution  (about  1  mol.  per  mol.  of  succinimide)  and  the 
mixture  poured  into  alcohol,  the  yellow  potassium  salt  (I)  of  a 
monomercury  succinimide  derivative  is  obtained  (cf.  Dessaignes, 

CH,-C^O>Hg  CH2-C^O>Hg 

(I-)  I  “  \NK  |  \NK  (II.) 

ch2-co  CH2‘c^o>Hg 

Annalen,  1852,  82,  234;  Menschutkin,  ibid.,  1871,  162,  171; 
Landsberg,  A.,  1883,  475).  This  is  soluble  in  water,  and  yields, 
when  treated  as  above  with  another  equivalent  of  mercuric  acetate 
and  potassium  hydroxide,  the  greenish -yellow  dimercury  derivative 
(II).  Analogous  water-soluble  mono-  and  di-mercury  compounds 
were  obtained  similarly  from  phthalimide  (white  and  orange, 
respectively),  whilst  “  saccharin  ”  afforded  mono-  (white),  di-  (white), 
and  tri-mercury  (greenish-yellow)  derivatives.  The  mercury  atoms 
of  the  above  compounds  are  less  firmly  held  than  those  of  true 
organomercury  derivatives.  F.  G.  W. 

Synthesis  of  Sodium  Cyanide  from  Sodium  Sulphate  or 
Sodium  Chloride.  R.  Hara  and  H.  Miura  (Tech.  Bepts. 
TohoJcu  Univ.,  1925,  4,  191 — 211). — Sodium  cyanide  has  been  pro¬ 
duced  in  good  yield  by  heating  at  1000°  in  an  electric  furnace  a 
mixture  of  sodium  sulphate,  barium  carbonate,  and  carbon,  together 
with  iron  powder  as  catalyst,  in  a  slow  stream  of  nitrogen.  85-5% 
of  the  sodium  sulphate  was  converted  into  cyanide  and  4-6%  into 
cyanamide  when  the  reacting  substances  were  used  in  the  pro¬ 
portions  of  10  mols.  of  nitrogen,  1  mol.  of  sodium  sulphate,  1-2 
mols.  of  barium  carbonate,  10  mols.  of  carbon,  and  0-5  mol.  of 
iron.  When  2  mols.  of  sodium  chloride  were  substituted  for  the 
sulphate,  the  yield  was  72-3%  of  cyanide  and  5%  of  cyanamide. 
Smaller  yields  were  obtained  when  calcium  or  strontium  carbonates 
or  calcium  oxide  were  used  in  place  of  barium  carbonate. 

C.  J.  S. 
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Aliphatic  Hydroxyphosphinic  Acids.  I.  a-Carboxy-a- 
hydroxyethylphosphmic  Acid.  A.  Bernton  (Ber.,  1925,  58, 
[B],  661—663;  cf.  Conant,  A.,  1918,  i,  74;  1920,  i,  454;  1921, 
i,  69;  1923,  i,  69,  186,  498). — Pyruvic  acid  is  converted  by 
successive  treatment  at  the  atmospheric  temperature  with  phos¬ 
phorus  trichloride  and  glacial  acetic  acid  into  a-carboxy-<x.-hydroxy- 
ethylphosphinic  acid,  C02H*CMe(0H)*P0(0H)2,  m.  p.  165 — 170° 
(decomp.),  which  can  be  titrated  sharply  as  a  tribasic  acid  in  the 
presence  of  thymolphthalein.  The  manganese  salt  (-j-3H20),  tri- 
aniline  salt,  m.  p.  213°,  di-p-toluidine  salt,  m.  p.  211°,  and  tri- 
phenylhydrazine  salt,  m.  p.  184°,  are  described.  H.  W. 

Reduction  of  Nitro  Compounds  by  Calcium  Hydride. 

J.  F.  Durand  and  S.  Houghton  ( Compt .  rend.,  1925,  180,  1034 — 
1036). — Calcium  hydride  reacts  with  nitromethane  (2  mols.)  with 
liberation  of  hydrogen  (2  mols.)  and  formation  of  the  calcium  salt 
of  the  nitro  compound.  Nitrobenzene  is  reduced  by  calcium 
hydride  with  formation  of  nitrosobenzene  and  finally  of  azoxy- 
benzene.  G.  M.  B. 

Alternating  Effect  in  Carbon  Chains.  I.  Directive 
Influence  of  the  Nitroso  Group  in  Aromatic  Substitution. 

C.  K.  Ingold  {J .  Chem.  Soc.,  1925,  127,  513 — 518). — The  hypo¬ 
thesis  of  the  alternating  strengths  of  chemical  affinity  (Flurscheim) 
has  been  set  counter  to  that  of  alternating  polarities  (Fry,  Lapworth, 
Robinson,  and  others)  by  an  examination  of  the  products  formed  on 
introducing  substituents  into  nitrosobenzene,  this  substance  having 
been  chosen  on  account  of  its  freedom  from  the  complicating 
presence  of  hydrogen  and  other  possible  ‘ 1  key-atoms.”  Bromination 
was  carried  out  by  mixing  carbon  disulphide  solutions  of  nitroso¬ 
benzene  and  bromine  at  — 5°,  and  removing  the  solvent  and  hydrogen 
bromide  as  rapidly  as  possible.  The  product  was  mainly  p-bromo- 
nitrosobenzene  (yields  up  to  40%),  together  with  p-bromonitro- 
benzene,  pp ' - dibr omoazoxybenzene ,  p-bromoazobenzene,  and  azo¬ 
benzene.  Chlorination  of  nitrosobenzene  resulted  in  the  corre¬ 
sponding  chloro  compounds,  but  more  nitrosobenzene  remained 
unaltered.  Nitric  acid  (100%)  converts  nitrosobenzene  com¬ 
pletely  into  nitrobenzene  at  0°.  On  adding  freshly-prepared 
crystalline  nitrogen  pentoxide  to  a  carbon  tetrachloride  solution  of 
nitrosobenzene  containing  phosphorus  pentoxide  in  a  freezing 
mixture,  p-nitronitrosobenzene  is  formed  and  can  be  separated 
from  the  nitrobenzene  by  steam  distillation.  No  meta-isomerides 
could  be  detected  in  any  of  the  substitutions  (cf.  Bamberger, 
Biisdorf,  and  Sand,  A.,  1898,  i,  521 ;  Ingold  and  Weaver,  A.,  1924, 
i,  1116).  The  results  are  considered  to  be  distinctly  favourable  to 
the  view  that  directive  effects  in  aromatic  substitution  are 
dependent  on  an  alternation  of  quantity  rather  than  of  electro - 
polar  quality  of  chemical  affinity.  A.  C. 

Decomposition  of  [2:4:  6-]Trinitrotoluene  by  the  Action 
of  Sunlight.  C.  Krauz  and  O.  Turek  (Z.  ges.  Schiess-  u.  Spreng- 
stoffw.,  1925,  20,  49 — 58). — 2  :  4  :  6 -Trinitrotoluene  is  readily 
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decomposed  on  exposure  to  sunlight.  The  m.  p.  falls  from  8T4°  to 
73*5°,  and  the  product  contains  picric  and  trinitrobenzoic  acids. 
Both  these  acids  and  their  salts  increase  the  sensitiveness  of  tri¬ 
nitrotoluene  to  shock.  The  influence  of  the  two  acids  is  almost 
exactly  similar,  but  this  is  not  the  case  with  their  corresponding 
salts.  The  following  trinitrobenzoates  are  described :  mercurous, 
mercuric,  lead,  copper  (+2H20),  iron,  [C6H2(N02)3*C02]2Fe0H, 
nickel  (+2H20),  aluminium,  [C6H2(N02)3*C02]2A10H,  manganese, 
zinc,  magnesium  (+H20),  barium,  calcium,  sodium  (+3H20),  and 
potassium.  R.  B. 

Chemical  Action  of  Light  on  the  Polynitrotoluenes.  G. 

Schultz  and  K.  L.  Ganguly  ( Ber .,  1925,  58,  [R],  702 — 708). — 
The  action  of  light  on  2  :  4  :  6 -trinitrotoluene  in  an  atmosphere  of 
oxygen,  hydrogen,  or  nitrogen  or  in  a  vacuum  leads  to  the  production 
of  two  tautomeric  substances,  C7H506N3,  neither  of  which  melts 
below  280°,  which  are  considered  to  be  2-nitro-6-nitroso-5-hydroxy- 
methyl-p-benzoquinone-k-oxime  and  2-nitro-4:-nitroso-5-hydroxymethyl- 
o-benzoquinone-2-oxime,  respectively.  When  treated  with  acetic 
anhydride  and  anhydrous  potassium  acetate,  either  substance 
gives  ^-nitro-2  :  Q-dinitroso-3-acetoxybenzyl  acetate.  The  elucidation 
of  the  constitution  of  the  tautomerides  is  based  on  the  established 
migratory  tendency  of  the  oxygen  atoms  of  the  nitro  group  in 
o-nitro  aromatic  compounds.  The  primary  product  of  the  change 
is  regarded  therefore  as  4-nitro-2  :  6-dinitrosobenzyl  alcohol  [this 
is  probably  the  compound  isolated  (m.  p.  108 — 111°)  when  a  solution 
of  2:4:  6-trinitrotoluene  in  acetone  is  exposed  to  light],  which  is 
then  converted  into  the  unstable  4-nitro-2  :  6-dinitrosodihydroxy- 
methylbenzene  and  thence  by  migration  of  a  hydroxy  group  into 
the  quinone  oximes.  The  assumption  that  only  the  2-  and  6-nitro 
groups  are  concerned  in  the  change  is  supported  by  the  observation 
that  2  :  6-dinitrotoluene  is  converted  by  exposure  to  light  into  a 
yellow  substance,  probably  2  :  6-dinitroso-4-hydroxybenzyl  alcohol 
and  a  dark  yellow  compound,  whereas  p-nitrotoluene  is  completely 
unchanged.  The  presence  of  a  nitro  group  in  the  para  position 
appears  actually  to  retard  the  change,  since  2  :  4-dinitrotoluene  is 
almost  stable  to  light.  2:4:  6-Trinitrobenzyl  alcohol  dissolved 
in  benzene  and  2:4:  6-trinitrobenzyl  bromide  in  the  solid  state  or 
in  benzene  solution  are  sensitive  to  light.  H.  W. 

Halogenation  of  2:4:  6-Trinitrotoluene.  K.  L.  Ganguly 
{Ber.,  1925,  58,  [B],  708 — 712). — Attempts  to  chlorinate  2:4:6- 
trinitrotoluene  by  the  action  of  gaseous  chlorine  on  the  compound 
dissolved  in  carbon  tetrachloride  or  on  the  liquid  substance  in  the 
presence  of  iodine,  ferric  chloride,  or  aluminium  chloride  were 
unsuccessful ;  nitration  of  2  :  4-dinitrobenzyl  chloride  does  not 
appear  to  yield  2:4: 6-trinitrobenzyl  chloride.  The  action  of 
phosphorus  pentachloride  and  iodine  (whereby  the  effective  agent 
is  iodine  trichloride)  on  2  :  4  :  6 -trinitrotoluene  in  a  sealed  tube  at 
150 — 160°  gives  a  mixture  of  2:4:  6-trinitrobenzotrichloride,  b.  p. 
156 — 157°/2  mm.,  2:4:  6-trinitrobenzyl  chloride,  m.  p.  85°  (more 
readily  prepared  by  the  action  of  phosphorus  pentachloride  on 
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2:4:  6-trinitrobenzyl  alcohol  in  the  presence  of  chloroform), 
pentachlorobenzyl  chloride,  m.  p.  103°,  2:3:  4:-trichloro-6-nitrobenzyl 
chloride,  m.  p.  122°,  unchanged  2:4: 6-trinitrotoluene,  and  a 
liquid  containing  probably  2:4: 6-trinitrobenzylidene  chloride 
and  more  highly  chlorinated  compounds ;  the  main  products  are 
2:4: 6-trinitrobenzotrichloride  and  pentachlorobenzyl  chloride. 
The  primary  action  consists  in  the  successive  replacement  of  the 
hydrogen  atoms  of  the  methyl  group  by  chlorine ;  halogenation  of 
the  nucleus  is  due  to  the  initial  elimination  of  nitrous  acid  and 
entry  of  the  chlorine  atoms  in  the  two  positions  thus  rendered 
vacant.  2:4: 6-Trinitrobenzyl  bromide,  m.  p.  65°  (cf.  Reich, 
Wetter,  and  Widmer,  A.,  1912,  i,  958),  is  prepared  in  70%  yield  by 
heating  2:4:  6-trinitrotoluene  with  bromine  in  the  presence  of 
magnesium  carbonate  at  150 — 160° ;  it  is  transformed  by  boiling 
-water  into  2:4:  6-trinitrobenzyl  alcohol  in  82%  yield.  H.  W. 

Alkylation  by  Esters  of  Toluene-p-sulphonic  Acid.  C. 

Finzi  ( Annali  Chim.  Appl.,  1925,  15,  41 — 50). — Ethyl  toluene- 
p-sulphonate  forms  an  excellent  agent  for  the  ethylation  of  phenols, 
aromatic  amines,  and  carboxylic  acids,  the  reaction  being  effected 
in  aqueous  solution  with  phenols  or  acids  soluble  in  alkaline  solution, 
and  in  absence  of  solvent  with  the  amines.  The  ester  may  be 
readily  prepared  by  Izmailski  and  Razorenov’s  method  (A.,  1923, 
i,  770).  In  the  ethylation  of  phenol  to  phenetole,  p-cresol  to 
p-tolyl  ethyl  ether,  resorcinol  and  quinol  to  their  diethyl  ethers, 
guaiacol  to  its  ethyl  ether,  brilliant-yellow  to  chrysophenine, 
aniline  to  ethylaniline,  o-  and  m-toluidines  to  ethyl-o-  and  -m- 
toluidines,  benzoic  and  salicylic  acids  to  their  ethyl  esters,  anthranilic 
to  ethylanthranilic  acid,  and  p-aminobenzoic  to  p-ethylamino- 
benzoic  acid,  yields  of  70 — 85%  are  obtainable.  T.  H.  P. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  II.  E.  de  B.  Barnett,  J.  W.  Cook,  and  M.  A. 
Matthews  ( Eec .  trav.  chim.,  1925,  44,  217 — 223;  cf.  this  vol.,  i, 
123). — The  behaviour  of  anthracene  dibromide  with  a  number  of 
reagents  is  described,  and  the  conclusion  is  reached  that  the 
substance  has  the  trans  configuration  but  is  readily  converted  into 
the  cis  isomeride.  Di methylan iline  yields  9 -dimethylaminophenyl- 
anthracene,  m.  p.  258°,  and  9  :  10 -tetramethyldiaminodiphenyl- 
9 :  10 -dihydroanthracene,  m.  p.  265°.  Diethyiamine  gives  no 
condensation  product,  but  anthracene  and  9-bromoanthracene  are 
produced.  With  piperidine,  9 -piperidinoanthracene  (N -anthranyl- 
piperidine),  m.  p.  147°,  is  obtained.  Primary  and  secondary 
aromatic  amines  give  the  corresponding  compounds,  C14H9*NHAr 
and  C14H9'NRAr  (A.,  1909,  i,  655),  identical  with  the  substances 
previously  incorrectly  described  as  dihydroanthracene  derivatives 
(T.,  1921, 119,  901).  The  action  of  ammonia  in  chloroform  solution, 
potassium  hydroxide,  or  sodium  hydrosulphide  in  alcohol  and 
sulphur  dioxide  in  acetic  acid  produced  varying  quantities  of 
anthracene  or  9-bromoanthracene.  Cold  ethyl  alcohol  yields 
dianthrone  and  anthrariyl  ethyl  ether.  G.  M.  B. 
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Constitution  of  Nitroso  Compounds.  S.  Goldschmidt  and 
F.  Christmann  ( Annalen ,  1925,  442,  246 — 253). — Hexaphenyl- 
ethane  combines  readily  with  nitrosobenzene  in  the  presence  of 
benzene,  yielding  azoxytetraphenylmethane, 

CPh3-C6H4-N(:0):N-C6H4-CPh3, 

decomp.  333 — 336°,  which  obstinately  retains  solvent  of  crystal¬ 
lisation  and  is  analysed  as  its  compound  with  1C6H5C1.  It  is 
reduced  by  zinc  dust  and  glacial  acetic  acid  to  hydroxylaminotetra- 
phenylmethane,  CPh3-C6H4-NH-OH,l-5C6H6,  m.  p.  218—219°. 
Azoxytetraphenylmethane  is  also  obtained  by  the  oxidation  of 
p-aminotetraphenylmethane  with  Caro’s  acid,  and  the  compound  thus 
prepared  is  similarly  reduced  to  hydroxylaminotetraphenylmethane, 
so  that  its  constitution  may  be  regarded  as  established.  It  is, 
however,  unusual  that  the  final  stage  in  the  reduction  of  an  azoxy 
compound  should  be  a  hydro xylamino  derivative.  Attempts  to 
reduce  the  latter  to  the  amino  compound  or  to  oxidise  it  to  the 
azoxy  derivative  were,  however,  unsuccessful,  but  it  is  converted 
by  nitrous  fumes  into  nitrosohydroxylaminotetraphenylmethane, 
CPh3*C6H4-N(NO)*OH,l-5CHCl3,  which  is  reduced  by  zinc  dust  and 
acetic  acid  to  aminotetraphenylmethane. 

It  appears  probable  that  the  primary  product  of  the  action  of  tri- 
phenylmethyl  on  nitrosobenzene  has  the  constitution 
CPh3*ONPh  .  .  .  NPh-OCPh3, 
which  becomes  transformed  into  the  compound 

CPh3-C6H4-N(OH)-N(OH)-C6H4-CPh3, 
from  which  the  azoxy  derivative  is  formed  by  loss  of  water.  This 
transformation  is  certainly  incomplete,  since  a  freely  soluble  com¬ 
pound  is  also  produced  which  could  not  be  isolated,  but  yields 
triphenylcarbinol  as  one  of  the  products  of  its  hydrolysis. 

The  chemical  and  physical  analogy  between  nitrosobenzene  and 
radicals  containing  univalent  oxygen  and  bivalent  nitrogen  is  so 
great  that  tautomerism,  C6H5’N!0  -^=2=  C6H5*N  0}  must  be 
assumed  for  the  free  compound  unless  it  be  considered  that  the 
double  bond  between  nitrogen  and  oxygen  is  in  such  an  unbalanced 
condition  that  it  differs  but  little  from  the  bonds  of  oxygen  and 
nitrogen  in  their  radicals.  H.  W. 


Fluor ocyclene.  K.  Dziewonski  and  J.  Stjszko  ( Ber .,  1925, 
58,  [B],  723—732 ;  cf.  A.,  1914,  i,  826;  1918,  i,  296).— An  improved 
method  for  the  preparation  of  fluorocyclene  (I),  whereby  the 
production  of  decacyclene  is  largely  avoided,  consists  in  heating 
acenaphthene  with  lead  peroxide  in  a  sealed  tube  at  170°,  opening 
r  tt  .rtTT.pxr.rt  tt  the  somewhat  cooled  tube  to  permit  the  escape 
10  6  -  10  6  of  steam,  and  subsequently  heating  the  closed 

tube  at  200 — 220°.  When  suspended  in  cold 
chloroform  it  readily  absorbs  bromine  (4  mols.) 
without  evolution  of  hydrogen  bromide ;  after 
some  time  or  immediately  on  warming,  hydro- 
6  gen  bromide  is  freely  evolved  and  (mainly) 
aa ' -dibromodehydrofluorocyclene  [ ctcc  -dibromotetranaphthylenecyclo - 

octatetraene],  C48H22Br2,  m.  p.  390 — 394°,  separates  (the  constitution 
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of  the  substance  is  established  by  its  oxidation  to  5 -bromonaphthalene- 
1  :  8 -dicarboxylic  anhydride,  m.  p.  211 — 212°).  It  is  suggested  that 
the  primary  change  is  the  addition  of  bromine  (2  mols.)  to  the  cyclo- 
octadiene  ring,  followed  by  the  loss  of  hydrogen  bromide  (4  mols.) 
with  production  of  the  cycZooctatetraene  ring;  the  halogen  then 
substitutes  in  the  naphthalene  nucleus.  If  fluorocyclene  is  treated 
with  a  considerable  excess  of  bromine  in  boiling  chloroform  in  the 
presence  of  iron,  it  yields  tetrabromofluorocyclene,  C48H26Br4,  m.  p. 
360 — 365°,  in  which  two  of  the  bromine  atoms  are  attached  to 
naphthalene  nuclei  and  the  other  two  are  joined  to  the  cyc/ooctane 
ring  as  shown  by  the  evolution  of  bromine  and  production  of 
5-bromonaphthalene-l  :  8 -dicarboxylic  anhydride  when  the  com¬ 
pound  is  oxidised.  Both  bromo  derivatives  are  non- fluorescent, 
presumably  owing  to  the  impossibility  of  atomic  oscillation  within 
the  molecule. 

Fluorocyclene  is  converted  by  nitric  acid  (d  1*5)  in  the  presence 
of  glacial  acetic  acid  at  the  atmospheric  temperature  mainly  into 
the  strongly  fluorescent  aa' -dinitro fluorocyclene,  decomp,  above 
360°,  in  which  the  position  of  the  nitro  groups  is  established  by  the 
oxidative  production  of  5-nitronaphthalene-l  :  8-dicarboxylic  acid; 
in  addition,  tetranitro fluorocyclene,  decomp,  above  330°,  is  produced 
in  small  amount.  Dibromotetranitrodehydrofluorocyclene,  which  does 
not  melt  below  440°,  is  obtained  in  a  similar  manner. 

Fluorocyclene  is  energetically  attacked  by  cold  sulphuric  acid 
(20%  S03),  sulphonation  and  oxidation  occurring  with  production 
of  dihydroxy fluorocyclenetetrasulphonic  acid,  C48H22(0H)2(S03H)4 ; 
the  corresponding  lead  and  barium  salts  are  described.  Similarly, 
dibromodehydrofluorocyclene  is  transformed  into  dibromodihydroxy- 
dehydrofluorocyclenetetrasulphonic  acid ;  the  barium  salt  was 
prepared.  H.  W. 

Triphenylmethane  Dyes.  W.  Dilthey  (J.  pr.  Chem.,  1925, 
[ii],  109,  273 — 323;  cf.  A.,  1920,  i,  324). — This  is  an  elaborate 
resume  of  recent  investigations  into  the  relationship  between 
colour  and  constitution,  with  particular  reference  to  these  dyes. 
Pfeiffer’s  suggestion  (A.,  1911,  i,  789)  that  their  chromogen  is 
triphenylmethyl  itself  is  rejected,  as  also  is  the  older  explanation 
in  terms  of  the  quinonoid  theory.  The  triphenylmethane  dyes 
are  salts,  and  their  chromogen  must  be  a  salt.  This  chromogen 
can  therefore  be  no  other  than  a  salt-like  (ionised)  isomeride  of, 
e.g.,  triphenylmethyl  chloride.  This  supposition  is  not  entirely 
novel  (cf.  Kehrmann,  A.,  1918,  i,  312),  but  its  expression  in  terms 
of  the  only  satisfactory  theory,  that  of  Werner,  has  hitherto 
remained  incomplete  (cf.,  however,  Madelung,  A.,  1922,  ii,  344; 
Brand,  this  vol.,  i,  397).  The  reason  for  this  is  as  follows.  Although, 
e.g.,  triphenylmethyl  chloride  dissolves  in  phenol,  and  in  strong 
sulphuric  acid,  to  give  a  coloured  solution,  and  combines  with 
metallic  chlorides  to  give  what  are  undoubtedly  double  salts,  yet 
that  any  triarylmethyl  halide  (colourless)  can  change  into  a  tri- 
arylmethyl  halide  (salt-like  in  nature,  and  coloured),  by  a 
simple  alteration  in  affinity,  expressible  in  Werner’s  fashion  thus 
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CPh3Cl  —  [CPh3]Cl,  has  not  been  clearly  demonstrated.  This 
actually  takes  place,  as  the  following  observations  show,  and  the 
true  nature  of  the  chromogen  in  the  triphenylmethane  dyes  is 
thus  evident. 

Similar  considerations  are  applied  to  other  classes  of  dyes  and 
coloured  compounds,  and  the  sudden  development  of  colour  in 
organic  compounds  is  attributed  to  one  or  more  of  the  following, 
emphasis  being  laid  on  the  importance  of  recognising  the  difference 
between  ionisable  and  non-ionisable  combination  :  (i)  presence  of 
“  crossed  double  bonds  ”  ;  (ii)  “  unsaturatedness,”  true  or  co-ordin- 
ative ;  (iii)  simultaneous  presence  of  oxidised  and  reduced  “  stages,” 
as  in  the  quinhydrones ;  (iv)  “  heteropolar  ”  condition,  as  in  the 
above  carbonium  compounds  and  in  molecular  compounds. 

That  the  true  chromogen  of  the  triphenylmethane  dyes  is  the 
triphenylmethyl  salt  is  indicated  when  the  solution  of,  e.g., 
parafuchsine  in  concentrated  sulphuric  acid  is  compared  with  that 
of  triphenylcarbinol  in  the  same  solvent.  The  two  solutions  have 
almost  the  same  colour;  the  auxochrome  groups,  therefore,  have 
a  negligible  bathochromic  effect',  and  Kehrmann’s  hypothesis  ( loc . 
cit.)  is  unnecessary.  But  this  solution  of  triphenylcarbinol  in 
concentrated  sulphuric  acid,  although  commonly  supposed  to 
contain  a  true  salt,  does  not  necessarily  contain  a  simple  salt,  but 
more  probably  an  acid  one  (cf.  Pfeiffer,  “  Organische  Molekiil- 
verbindungen,”  1922,  135).  Of  other  known  compounds  none 
contains  a  radical  of  precisely  the  properties  necessary  for  a  decisive 
test.  Phenyl-p-anisyl-<x-naphthylmethyl  chloride  is,  however,  well 
adapted  to  this  purpose.  This  substance,  prepared  from  phenyl 
p-anisyl  ketone  and  magnesium  a-naphthyl  bromide,  has  m.  p. 
171°.  It  forms  a  colourless  solution  with  benzene,  ether,  and  light 
petroleum,  but  gives  a  red  solution  with  sulphuric  acid,  phenol, 
tetrachloroethane,  formic  acid,  acetic  acid,  and  acetic  anhydride, 
even  in  the  cold.  These  coloured  solutions  (in  the  “  indifferent  ” 
solvents)  are  decolorised  when  either  ether  etc.  or  sodium  acetate 
is  added,  and  the  corresponding  carbinol  (see  below)  does  not  form 
coloured  solutions  (except  in  sulphuric  acid).  Cryoscopic  determin¬ 
ations  of  the  molecular  weight  of  the  chloride  in  acetic  acid  gave 
results  indicating  that  dissociation  had  taken  place.  When  the 
solution  of  the  compound  in  benzene  is  boiled,  hydrogen  chloride 
is  slowly  evolved  (sec  below).  Phenyl--p-anisyl-cc-naphthylmethyl 
bromide  has  m.  p.  140°  and  resembles  the  chloride;  its  reddish - 
yellow  solution  in  cold  chlorobenzene  becomes  yellower  on  heating. 
The  corresponding  carbinol  has  m.  p.  92 — 94°  (+0-5  mol.  pyridine, 
cf.  below).  Phenyl-p-anisyl-cc-naphthylmethane,  m.  p.  112°,  gives 
no  colour  with  concentrated  sulphuric  acid. 

It  is  evident  from  the  above  that  the  colour  is  simply  that  of 
the  carbonium  chloride,  and  that  in  concentrated  sulphuric  acid 
there  is  no  acid  salt  formation,  because  the  colour  here  is  the  same 
as  in  acetic  acid.  Phenyldiphenylyl-a-naphthylmethyl  chloride 
(Schmidlin,  A.,  1913,  i,  33)  behaves  similarly,  but  in  acetic  acid 
colour  develops  only  when  the  solution  is  heated,  and  in  100% 
sulphuric  acid  the  dark  violet  colour  gradually  becomes  red  and 
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shows  green  “  dichroism,”  indicating  that  an  acid  salt  is  formed. 
Moreover,  with  this  compound  it  is  very  evident  that  it  is  solely 
the  formation  of  the  simple  carbonium  salt  that  is  the  cause  of  the 
colour,  for  solutions  in  hot  acetic  acid,  cold  acetic  acid  and  phenol 
(mixture),  molten  phenol,  or  of  the  carbinol  in  sulphuric  or  trichloro¬ 
acetic  acids,  all  show  the  same  absorption  bands,  viz.,  a  strong  band 
at  A  495,  and  a  weak  band  at  A  595  (or  at  A  620  in  molten  phenol  or 
molten  trichloroacetic  acid).  This  carbinol  gives  a  coloured  solution 
when  warmed,  also  with  chloroacetic,  salicylic,  formic,  glycollic, 
mandelic,  and  succinic  acids,  but  not  with  benzoic  or  weaker  acids. 

The  presence  of  the  oxygen  atom  in  the  above  anisyl  derivatives 
may  cause  abnormalities,  and  to  eliminate  this  possibility  phenyl- 
p-tolyl-a-naphthylmethyl  chloride,  m.  p.  142°,  was  investigated. 
This  again  exhibits  the  remarkable  colour  phenomenon.  The 
colourless  cold  solution  in  such  solvents  as  acetic  anhydride  or 
chlorobenzene  becomes  violet  when  heated,  and  loses  its  colour 
again  when  cooled.  It  gives  a  green-red  dichroic  solution  with 
concentrated  sulphuric  acid.  The  heating  and  cooling  of  the 
solution  in  chlorobenzene,  with  simultaneous  gain  and  loss  of 
colour,  can  be  frequently  repeated,  but  hydrogen  chloride  is  gradu¬ 
ally  evolved,  and  eventually  the  solution  becomes  permanently 
yellow  (see  below).  The  corresponding  bromide  has  m.  p.  140°; 
the  carbinol  has  m.  p.  87 — 89°  (+1  mol.  of  pyridine):  the  methane 
has  m.  p.  133°. 

The  evolution  of  hydrogen  chloride,  referred  to  above,  has  no 
direct  connexion  with  the  development  of  colour.  It  is  due  to 
decomposition.  Thus,  diphenyl- a-naphthylmethyl  chloride  (Schlenk, 
A.,  1913,  i,  34)  also  gives  a  coloured  solution  in,  e.g.,  hot  chloro¬ 
benzene.  Here,  however,  the  experiment  cannot  be  repeated  many 
times,  as  hydrogen  chloride  is  rapidly  evolved.  The  yellow  solution 
obtained  now  contains  phenylchrysofluorene  (Ullmann  and  Moura- 
wiew-Winogradoff,  A.,  1905,  i,  642).  The  formation  of  this  com¬ 
pound  and  the  evolution  of  hydrochloric  acid  run  parallel  to  one 
another.  If  air  is  passed  into  the  reacting  solution,  scarcely  any 
phenylchrysofluorene  is  formed,  but  hydrogen  chloride  is  still 
evolved.  This  indicates  that  the  second  hydrogen  atom,  trans¬ 
ference  of  which  is  necessary  for  chrysofluorene  formation,  is 
oxidised,  and  demonstrates  that  the  evolution  of  hydrogen  chloride 
is  not  directly  connected  with  the  “  ionisation  ”  of  the  carbonium 
chloride.  When  ammonia  is  passed  into  a  hot  solution  of  diphenyl- 
a-naphthylmethyl  chloride  diphenyl- a-naphthylmethylamine,  m.  p. 
168—169°,  is  formed  (yield  75%).  This  compound  gives  no  coloured 
solutions,  except  with  sulphuric  acid,  but  there  the  solution  is 
that  of  the  carbinol,  for  the  amino  group  is  displaced.  The  hydro¬ 
chloride,  hydrobromide,  and  picrate  [m.  p.  250 — 251°  (decomp.)] 
are  described.  Diphenyl- a-naphthylmethyl  bromide,  m.  p.  164— 
167°,  is  more  stable  than  its  chloro  analogue,  and  the  colour  changes 
in  its  solutions  are  more  marked.  Phenyl-p-xylyl- a-naphthylmethyl 
chloride,  m.  p.  133°,  resembles  its  analogues.  When  the  solution 
in,  e.g.,  chlorobenzene  is  heated,  it  becomes  green,  then  brown ; 
hydrogen  chloride  is  evolved,  and  p -xylylchrysofluorene,  m.  p.  215°, 
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formed.  Phenyl-va-xylyl-a-naphthylmethyl  chloride  has  m.  p.  132 — 
133°.  p -Tolyl  diphenylyl  ketone,  prepared  from  diphenyl,  toluoyl 
chloride,  and  aluminium  chloride,  has  m.  p.  129°  (oxime,  m.  p.  188°), 
and  with  magnesium  a-naphthyl  bromide  affords  p-tolyldiphenylyl- 
a.-naphthylmethyl  chloride,  m.  p.  184°  (decomp.).  This  also  gives 
a  colourless  solution  in  cold  chlorobenzene,  which  becomes  blue  on 
heating.  Other  similar  compounds  are  di-p -tolyl- a-naphthylmethyl 
chloride,  m.  p.  163°,  phenyl-p-bromophenyl-a-naphthylmethyl  chloride, 
m.  p.  180°  (prepared  from  bromobenzene,  it  being  proved  that 
substitution  in  this  Friedel-Crafts  reaction  takes  place  in  the  para 
position),  and  phenyldiphenylyl-cn-naphthylmethyl  bromide,  m.  p. 
177°.  The  carbinol  or  chloride  corresponding  with  the  last  of 
these  decomposes,  like  its  analogues,  and  so  affords  diphenylyl- 
chrysofluorene,  m.  p.  275 — 276°.  When  these  chlorotriarylmethanes 
are  boiled  with  alcohols,  the  ethers  of  the  carbinols  are  formed  : 
diphenyl- cL-naphthylmethyl  methyl  ether  has  m.  p.  140 — 141°,  and 
the  corresponding  ethyl  ether  has  m.  p.  128°.  Phenyl-p-tolyl- 
cL-naphthylmethyl  methyl  ether,  m.  p.  120 — 121°,  phenyl-m-xylyl- 
a-naphthylmethyl  methyl  ether,  m.  p.  121 — 122°,  p -tolyldiphenylyl- 
oc-naphthylmethyl  methyl  ether,  m.  p.  186°,  di-p-tolyl-a-naphthylmethyl 
methyl  ether,  m.  p.  141 — 142°,  and  phenyldiphenylyl-a.-naphthylmethyl 
methyl  ether,  m.  p.  187°,  are  similarly  obtained.  All  these  substances 
dissolve  in  strong  sulphuric  acid,  the  corresponding  carbinol  being 
regenerated.  The  chlorotriarylmethanes  also  react  with  m-nitro- 
aniline,  yielding  “  anilides  ” ;  the  anilide  of  diphenyl- a-naphthyl- 
carbinol  has  m.  p.  173 — 175°,  and  that  of  phenyl -jD-to lyl-a-naphthyl- 
carbinol,  m.  p.  147 — 148°.  Phenyldiphenylyl-a-naphthylcarbinol 
forms  various  additive  compounds  (cf.  Schmidlin,  loc.  cit.).  When 
it  is  prepared  by  interaction  of  the  chloride  with  pyridine,  the 
product  is  a  stable  compound  with  0*5  mol.  of  pyridine,  m.  p.  126 — 
128°.  With  acetic  acid,  the  compound,  C29H220,C2H402,  m.  p.  98 — 
160°  (decomp.),  is  obtained,  and  with  trichloroacetic  acid  a  com¬ 
pound,  4C29H220,CC13*C02H,  m.  p.  115 — 120°.  A  similar  compound 
(m.  p.  96 — 98°)  with  ^  or  J  molecular  proportion  of  water  is  also 
formed.  W.  A.  S. 

Additive  Compounds  of  3 : 5-Dibromo-o-toluidine  with 
Metallic  Salts.  R.  M.  Hann  and  G.  C.  Spencer  (J.  Washington 
Acad.  Sci.,  1925,  15,  163 — 165). — Various  metallic  halides  combine 
with  3  :  5-dibromo-o-toluidine  in  concentrated  alcoholic  solution 
to  form  crystalline  additive  compounds  containing  2  mols.  of  base 
to  1  mol.  of  salt.  Mercuric  3  :  5-dibromo-o-toluidine  chloride  forms 
colourless  needles  becoming  red  in  air,  m.  p.  120°,  after  a  colour- 
change  at  80°;  the  corresponding  compounds  with  zinc  chloride 
(m.  p.  211°,  colour  change  200°),  cadmium  bromide  (m.  p.  >225°), 
and  cadmium  chloride  (m.  p.  >200°)  were  prepared  and  analysed. 
The  presence  of  the  metals  did  not  vitiate  the  nitrogen  determin¬ 
ations  carried  out  in  the  usual  way.  B.  W.  A. 

[Mechanism  of  the  Catalytic  Reduction  of  Oximes.]  W. 

Gulewitsch  ( Ber .,  1925,  58,  [JB],  798;  cf.  A.,  1924,  i,  1285).— 
A  reply  to  Rosenmund  and  Jordan  (this  vol.,  i,  245).  H.  W. 
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Antimonyl  Tartrates  of  some  Organic  Bases.  W.  G. 

Christiansen  and  A.  J.  Norton  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
876 — 881). — The  following  amine  antimonyl  tartrates  were  pre¬ 
pared  by  double  decomposition  of  the  amine  sulphate  and  barium 
antimonyl  tartrate  in  aqueous  solution  :  benzylamine  (-f^H20), 
phenylhydrazine,  p-aminoacetophenone  (H20),  aniline-m-carboxylic 
acid  (-j-H20,  loses  0-5  mol.  of  water  at  110°),  p -aminoacetanilide 
(+H20),  benzidine  (+ 3H20),  and  hexamethylenetetramine  antimonyl 
tartrates,  s-p  :  p ' -Diaminodiphenylthiocarbamide  antimonyl  tartrate 
(4H20)  was  obtained  by  adding  the  base  to  a  cold,  freshly-prepared 
solution  of  antimonyl  tartaric  acid,  made  by  adding  sulphuric  acid 
to  a  cooled  solution  of  the  barium  salt.  It  sinters  at  295 — 300°, 
but  does  not  melt  at  310°.  iso  Propyl  and  n -butyl  antimonyl 
tartrates  were  prepared  by  the  action  of  silver  antimonyl  tartrate 
on  the  respective  alkyl  iodides.  The  above  antimonyl  derivatives 
are  no  better  trypanocides  than  the  potassium  salt.  When 
s-p  :  p ' - diam inodiphenylthiocar bamide  is  boiled  in  aqueous  solution, 
it  decomposes  with  formation  of  di-p-phenylenedithiocarbamide 
(cf.  Bolser  and  Hartshorn,  A.,  1924,  i,  317).  s-p  :  ip' -Diaminodi¬ 
phenylthiocarbamide  dihydrochloride  is  described.  F.  G.  W. 

a-Halides  of  Indane.  C.  Courtot  and  A.  Dondelinger 
(Compt.  rend.,  1924,  179,  1168 — 1171 ;  cf.  Weissgerber  and  Brehme, 
A.,  1911,  i,  623). — Indene,  cooled  to  0°  Or  below,  absorbs  hydrogen 
bromide  or  iodide  with  quantitative  formation  of  the  a-halogen 
derivative  of  indane,  but  these  compounds  are  decomposed  on 
distillation,  yielding  hydrogen  halide  and  indene  or  polymerides 
of  indene.  Both  bromide  and  iodide  react  with  2  mols.  of  o-toluidine, 
yielding  o-tolylindanylamine.  H.  J.  E. 

Reduction  of  Aromatic  Nitro  Derivatives  by  Means  of 
Sulphides.  V.  Vesely  and  L.  K.  Chudozilov  (Chem.  Listy, 
1925,  19,  123 — 127). — Selective  reduction  by  means  of  alkali 
sulphides  may  be  applied  to  the  mixture  of  5-  and  6-nitrotetralins 
obtained  by  the  mononitration  of  tetralin,  to  mixtures  of  a-  and 
(3-nitronaphthalenes,  and  to  the  2-  and  4-nitro-m-xylenes  resulting 
from  the  mononitration  of  m- xylene.  [Cf.  B.,  1925,  393.] 

D.  G.  H. 

Derivatives  of  l-Naphthylamine-8-sulphonic  Acid.  C. 

Finzi  ( Annali  Chim.  Appl.,  1925,  15,  50 — 54). — l-o  :  p -Dinitro- 
phenylaminonaphthalene-8-sulphonic  acid, 

SO3H-C10H6-NH-C6H3(NO2)2, 

prepared  from  l-naphthylamine-8-sulphonic  acid  and  1-chloro- 
2  :  4-dinitrobenzene  in  presence  of  sodium  carbonate,  forms  yellow 
crystals,  m.  p.  (frothing)  179°,  and  its  sodium  salt,  tufts  of  red, 
prismatic  crystals,  m.  p.  257°.  1  -p -Toluenesulphonamidonaphthalene- 
8 -sulphonic  acid,  from  p-toluenesulphonyl  chloride  and  sodium 
l-naphthylamine-8-sulphonate  in  presence  of  sodium  carbonate, 
fails  to  melt  at  300° ;  its  sodium  salt  was  prepared.  Like  the  pre¬ 
ceding  acid,  it  does  not  react  with  diazo  compounds. 

.Reduction  of  l-o  :  p-dinitrophenylaminonaphthalene-8-sulphonic 
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acid  (1)  by  means  of  sodium  sulphide  yields  \-o-nitro-p-amino- 
phenylaminonaphthalene-8-sulphonic  acid,  C16H1305N3S,  pale  yellow 
(orange-red  sodium  salt),  or  (2)  by  means  of  tin  and  hydrochloric 
acid  yields  l-o  :  ip-diaminophenylaminonaphthalene-8-sulphonic  acid 
(dihydrochloride,  dibenzoyl  derivative,  m.  p.  235°  ;  diazo  compound). 

Nitration  with  Nitrates.  II.  J.  B.  Menke  ( Rec .  trav.  chim., 
1925,  44,  269 — 270;  cf.  this  vol.,  i,  386). — Nitration  by  means 
of  nitrates  of  heavy  metals  and  glacial  acetic  acid  can  be  effected 
without  oxidation  up  to  100°,  but  the  mixtures  are  not  so  powerful 
as  those  with  acetic  anhydride.  Phenol  is  completely  nitrated  to 
pure  o-nitrophenol  in  20  mins,  at  26°  by  a  mixture  of  cupric  nitrate 
and  acetic  acid.  S.  I.  L. 

m-Bromophenols .  VI.  M.  Kohn  and  M.  Weissberg 
( Monatsh .,  1925,  45,  295 — 303). — The  orientation  of  the  4  :  6-di- 
bromo-o-cresol,  m.  p.  98 — 101°  (Kohn  and  Jawetz,  this  vol.,  i,  135), 
is  confirmed  by  its  ready  nitration  to  give  4  :  Q-dibromo-3  :  5 -di- 
nitro-o-cresol,  yellow  crystals,  m.  p.  135°.  Tetrabromo-p-cresol  is 
converted  by  benzene  and  aluminium  chloride  into  2  :  6 -dibromo- 
p -cresol,  m.  p.  97°,  b.  p.  280 — 286°,  the  two  vacant  positions  ortho 
to  the  hydroxyl  group  being  confirmed  by  its  nitration  to  give 

2  :  Q-dibromo-3  :  Q-dinitro-p-cresol,  yellow  crystals,  m.  p.  152°.  The 
dibromo-p-cresol  is  readily  brominated  in  glacial  acetic  acid  solution 
to  yield  2:3:  Q-tribromo-p-cresol,  m.  p.  84°  ( methyl  ether,  m.  p. 
115°,  b.  p.  320°),  distinct  from  the  known  2:3:  5-tribromo  com¬ 
pound.  Tetrabromo-m-cresol,  m.  p.  196°,  prepared  in  a  way  similar 
to  that  used  for  pentabromophenol  (this  vol.,  i,  133),  gives,  on 
treatment  with  benzene  and  aluminium  chloride,  5-bromo-m-cresol, 
m.  p.  54°,  b.  p.  255°  (picryl  derivative,  m.  p.  130°),  converted  by 
formaldehyde  in  the  presence  of  aqueous  sodium  hydroxide  into 
Q-bromoA-hydroxy-2-methylbenzyl  alcohol,  m.  p.  154°.  Although 
Auwers  thought  that  halogenated  phenols  usually  failed  to  give  this 
Lederer  and  Manasse  reaction,  it  is  found  to  occur  in  other  cases, 

3  :  5-dibromophenol  giving  2  :  Q-dibromo-p-hydroxybenzyl  alcohol, 

m.  p.  180°,  and  2  :  6-dibromo-p-cresol  giving  2  :  Q-dibromo-3  :  5-di- 
(hydroxymethyl)-p-cresol,  m.  p.  235°.  G.  M.  B. 

Nitro  Derivatives  of  Diphenyl  Ethylene  Ether.  C.  Dosios 
and  T.  Tsatsas  ( Compt .  rend.,  1925,  180,  1275 — 1277). — Diphenyl 
ethylene  ether  has  not  previously  been  directly  nitrated,  but  the 
isomeric  dinitro  derivatives  have  been  obtained  (cf.  Weddige,  A., 
1880,  316)  by  the  action  of  ethylene  dibromide  on  the  alkali  salts 
of  the  corresponding  nitrophenols.  Sodium  2  :  4-dinitrophenoxide 
does  not  react  with  ethylene  dibromide,  but  the  disodium  salt  of 
glycol  reacts  with  fused  chloro-2  :  4-dinitrobenzene  with  deflagration, 
the  reaction  proceeding  smoothly  if  the  disodium  salt  of  glycol  is 
added  in  small  portions.  The  yellow  2:4:2':  4 ' -tetranitrodiphenyl 
ethylene  ether  thus  obtained  has  m.  p.  215*2°  (corr.).  The  same 
product  is  obtained  by  nitration  of  diphenyl  ethylene  ether  at 
— 10°  with  fuming  nitric  acid.  By  reduction  of  the  tetranitro 
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compound  with  stannous  chloride,  2:4:2':  4 ' -tetraminodiphenyl 
ethylene  ether  is  produced,  a  colourless  compound  which  becomes 
brown  when  exposed  to  air,  and  couples  with  diazotised  aniline, 
giving  an  orange  coloration.  L.  F.  H. 

C-Alkylation  (Nucleus  Alkylation)  of  Phenols.  L.  Claisen 
[with  F.  Kremers,  F.  Roth,  and  E.  Tietze]  ( Annalen ,  1925,  442, 
210 — 245). — A  detailed  account  of  work  previously  abstracted  in 
part  (A.,  1923,  i,  1094).  The  formation  of  0-  or  (7-alkyl  derivatives 
by  the  action  of  alkyl  halides  on  the  sodium  or  potassium  derivatives 
of  monohydric  phenols  depends  on  the  solvent  employed,  the 
(7-derivatives  preponderating  in  non- dissociating  media,  whereas 
0-compounds  are  produced  in  dissociating  solvents.  Further,  the 
tendency  towards  the  production  of  (7-derivatives  increases  with 
increasing  mobility  of  the  halogen  atom  of  the  halide.  The  follow¬ 
ing  compounds  do  not  appear  to  have  been  described  previously  : 
'phenyl  a.-methyl-hP-bidenyl  ether ,  b.  p.  96 — 98°/13  mm.,  d\l  0-9510; 
o-a-methyl-AP-butenylphenol,  b.  p.  245°/750  mm.,  118 — 119°/12  mm., 
d\\  0-993,  which  yields  a  phenylcarbamate,  C18H19ON2,  m.  p.  107 — 
109°,  and  is  converted  by  glacial  acetic  acid  and  hydrogen  bromide 
into  3-methyl -2- ethylcoumaran  or  2  :  4 -dimethylchroman,  b.  p.  225 — 
226°/753  mm. ;  phenylcarbamate  of  2-<x-methyl-A^-butenyl-p-cresol, 
m.  p.  96-5 — 98-5°;  2  :  6-di-a-methyl-A^-butenyl-p-cresol,  b.  p.  171 — 
173°/15  mm. ;  3  :  5-dimethyl-2-ethylcoumaran  (or  2:4:  6 -trimethyl- 
chroman),  b.  p.  243-5 — 244-5°/atmos.  pressure,  118 — 120°/15  mm.; 
3  :  5-dimethyl-2-ethyl-l-a-methyl-A^-butenylcoumaran  (or  2:4  :  Q-tri- 
methyl-3-a.-methyl-A^-butenylchroman),  b.  p.  294 — 296°/atmos.  pres¬ 
sure,  163 — 165°/15  mm. ;  phenyl  cinnamyl  ether,  m.  p.  66 — 66-5°, 
b.  p.  190°/13  mm. ;  p -tolyl  cinnamyl  ether,  m.  p.  78 — 79° ;  phenyl 
y-phenylpropyl  ether,  b.  p.  171 — 173°/11  mm.,  m.  p.  27-5 — 28-5°; 
o-benzyl-p-cresol,  b.  p.  180 — 182°/12  mm.  ( phenylcarbamate ,  m.  p. 
144-5 — 145°) ;  2  :  Q-dibenzyl-p-cresol,  b.  p.  250 — 252°/12  mm. 

H.  W. 

Constitution  of  Disulphoxides.  H.  Gilman,  L.  E.  Smith, 
and  H.  H.  Parker  (J.  Amer.  Chem.  Soc.,  1925,  47,  851 — 860). — 
When  di-p- tolyl  disulphoxide  is  added  to  1-5 — 2-5  equivalents  of 
magnesium  benzyl  chloride  in  ether,  and  the  mixture  refluxed  for 
an  hour  before  hydrolysis,  p-tolyl  benzyl  sulphoxide  and  p- toluene  - 
sulphonic  acid  are  obtained.  If  equivalent  quantities  of  the 
reactants  are  employed,  and  the  mixture  is  hydrolysed  without  being 
boiled,  the  products  are  p-tolyl  benzyl  sulphoxide,  p-toluene- 
sulphinic  acid,  and  p-tolyl  benzyl  sulphide.  The  sulphoxide  is 
probably  derived  from  the  sulphinic  acid  and  the  Grignard  reagent, 
as  when  the  magnesium  benzyl  chloride  (1  equivalent)  is  added  to  the 
boiling  ethereal  solution  of  the  disulphoxide  the  sole  products  are 
p-tolyl  benzyl  sulphide  and  p-toluenesulphinic  acid.  Reactions 
between  di-p-tolyl  disulphoxide  and  magnesium  phenyl  bromide, 
magnesium  p-tolyl  bromide,  and  magnesium  methyl  iodide  afforded, 
similarly,  sulphides  containing  the  radical  attached  to  the  magnesium 
atom  and  the  p-tolyl  group,  and  either  p-toluene-sulphinic  or 
-sulphonic  acid,  the  former  when  the  ethereal  layer  of  the  hydrolysed 
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reaction  mixture  is  extracted  with,  dilute  alkali,  the  latter  when  it 
is  steam -distilled.  The  formation  of  the  above  products  is  in 
agreement  with  either  the  anhydride  (R*S0*0*SR)  or  thiosulphonie 
ester  (R-S02-SR)  structure  for  the  disulphoxides.  The  disulphoxide 
structure  (R’SOSOR)  would  require  reduction  of  an  intermediately 
formed  sulphoxide  by  the  Grignard  reagent  to  explain  the  formation 
of  the  sulphide,  whilst  p-tolyl  benzyl  sulphoxide  is  not  reduced  by 
magnesium  benzyl  chloride  in  boiling  ethereal  solution.  When 
p-toluenesulphonyl  chloride  is  treated  with  p-thiocresol  or  butyl 
mercaptan  and  potassium  hydroxide  in  dry  ether  at  0°,  di-p-tolyl 
disulphide,  or  di-n-butyl  disulphide,  b.  p.  110 — 113°/15  mm.,  rif, 
1-494;  df  0-930,  respectively,  is  obtained,  apparently  according  to 
the  scheme  (1)  Me*C6H4*S02Cl-f  RSK  — *  Me*C6H4-S02*SR-f  KCl-f 
H20 ;  (2)  Me*C6H4*S02*SR -j- RSK  — *  Me*C6H4-S02K+RS-SR.  This 
scheme,  which  formulates  the  disulphoxide  as  a  thiosulphonie  ester 
in  equation  (2),  is  supported  by  the  smooth  formation  of  di-p-tolyl 
disulphide  from  di-p-tolyl  disulphoxide,  thiocresol,  and  potassium 
hydroxide  in  dry  ether  at  0°.  Further,  phenyl  p-toluenesulphonate, 
when  treated  with  magnesium  p-thiotolyl  iodide,  Me-C6H4S-MgI, 
gives  di-p-tolyl  disulphide  instead  of  the  expected  jo-tolyl  p -toluene - 
sulphonate.  As  di-p-tolyl  disulphoxide  also  affords  di-p-tolyl 
disulphide  when  treated  with  magnesium  ^-thiotolyl  iodide,  it  is 
concluded  that  the  thiosulphonate  is  formed  intermediately  and  is 
identical  with  the  disulphoxide.  The  oxidation  of  the  disulphoxide 
to  the  disulphone  with  hydrogen  peroxide  in  acetic  anhydride  is 
explained  on  the  thiosulphonie  ester  or  the  disulphoxide  structure, 
but  the  latter  has  been  shown  (Gibson  and  Smiles,  A.,  1924,  i,  275) 
to  be  untenable.  F.  G.  W. 

[Valency  Problem  of  Sulphur.]  W.  Steinkopf  (Ber.,  1925, 
58,  [2?],  785). — A  reply  to  Lecher  (this  vol.,  i,  390).  H.  W. 

Thermochemical  Study  of  the  Sodium  Derivatives  of 
ct/cloHexanol.  G.  Catjquil  (Compt.  rend.,  1925,  180,  1207 — 
1210). — On  warming  excess  of  cycfohexanol  with  sodium,  the 
compound  C6H11*ONa,5C6H11*OH  is  obtained,  and  this  on  heating 
in  a  current  of  hydrogen  yields  sodium  cyclo hexanoxide,  a  white 
powder.  Sodium  hydroxide  in  aqueous  solution,  however,  does 
not  react  with  cycZohexanol  at  the  ordinary  temperature  and  the 
sodium  derivative  is  completely  dissociated  in  aqueous  solution,  as 
are  the  sodium  derivatives  of  the  simple  open-chain  alcohols.  From 
this  fact  and  the  measured  heat  of  fusion  of  cyctohexanol  and  heat  of 
solution  of  sodium  cycZohexanoxide,  the  following  equation  is  deduced : 
C6H11*OH(soIid)  -j-Na(solid) = H(gas ) -j-  C6H11*ONa(solid ) + 31  -99  cal. 
The  heat  of  reaction  is  greater  than  that  of  acyclic  secondary  alcohols 
and  as  great  as  that  of  open-chain  primary  alcohols  and  is,  as  in 
the  case  of  phenol,  2  cal.  in  excess  of  that  required  by  Forcrand’s 
theory  (A.,  1900,  ii,  527,  528)  for  aliphatic  alcohols.  L.  F.  H. 

Alternating  Effect  in  Carbon  Chains.  II.  Directing 
Influence  of  the  a-Methoxyvinyl  Group  in  Aromatic  Sub¬ 
stitution.  C.  K.  Ingold  and  E.  H.  Ingold  ( J .  Chem.  Soc.,  1925, 
127,  870 — 875). — When  the  nitroso  group  is  selected  as  the 
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directive  substituent  (cf.  this  vol.,  i,  646),  complicating  factors  are 
introduced  in  that  two  competing  negative  key-atoms  are  present 
and  the  group  is  attached  to  the  benzene  ring  by  an  atom  containing  a 
“  lone-pair  ”  of  electrons.  The  selection  of  the  a-methoxy  vinyl  group 
eliminates  these  factors,  retaining  the  condition  that  opposite  forecasts 
as  to  its  directive  effect  shall  flow  from  the  simple  application  of  the 
principles  of  alternating  affinity  and  induced  polarity.  The  almost 
exclusive  ortho-para  nitration  of  a-methoxystyrene  is  in  accordance 
with  the  hypothesis  of  alternating  affinity-demand.  M.  J. 

Derivatives  of  Citronellol  and  their  Optical  Rotations. 

H.  Rttpe  and  R.  Rinderknecht  ( Helv .  Chim.  Acta,  1925,  8,  169 — 
178;  cf.  A.,  1924,  i,  709). — Bromination  of  citronellol  by  means  of 
phosphorus  tribromide  usually  gives  a  product  containing  phos¬ 
phorus  tribromide  which  is  very  difficult  to  separate.  Citronellyl 
bromide,  CH2ICMe*[CH2]3*CHMe‘CH2*CH2Br,  b.  p.  102-5 — 103°/10 
mm.,  df  1-0923,  [a]g  —5-218°,  is  obtained  pure  in  70 — 75%  yield 
under  the  special  conditions  described.  Added  to  activated 
magnesium  in  ether  solution,  the  bromide  reacts  with  benzaldehyde 
to  form  phenylcitronellylcarbinol,  C10H19*CHPh-OH,  b.  p.  186 — 
190°/10  mm.,  together  with  a  small  amount  of  dicitronellyl,  C20H38. 
Phenylcitronellylamine  ( citronellylaniline ),  C16H25N,  b.  p.  178°/10 
mm. ;  92°/0-05— 0-1  mm.,  df  0-0196,  [a]„  2-021°,  which  becomes 
coloured  in  the  air,  is  obtained  on  heating  the  bromide  with  aniline 
at  100° ;  the  hydrochloride,  m.  p.  78 — 79°,  contains  more  than  1  mol. 
but  less  than  2  mols.  of  hydrogen  chloride;  the  chloroplatinate, 
C32H52N2Cl6Pt,  forms  pale  greenish-yellow  needles  which  blacken 
on  keeping.  The  acetyl  derivative  of  phenylcitronellylamine,  a 
pleasant-smelling  oil,  has  b.  p.  198°/13  mm.,  and  the  benzoyl 
derivative,  b.  p.  242 — 244°.  The  nitrosoamine,  C10Hig-NPh-NO,  a 
reddish-yellow  oil,  cannot  be  distilled  at  10  mm.  without  decom¬ 
position.  as -Phenylcitronellylhydrazine,  C10H19-NPh-NH2,  b.  p. 
186°/10  mm.,  110°/0-05--0-01  mm.,  df  0-9352,  [oc]g  3-507°,  a  colourless 
oil  which  darkens  in  the  air,  is  obtained  on  treating  a  cooled  acetic 
acid  solution  of  the  amine  with  sodium  nitrite  followed  by  reduction 
with  zinc  powder ;  it  is  purified  by  forming  the  citrate,  C^H^OyNg, 
m.  p.  129-5°.  The  hydrazine  is  strongly  reducing,  and  reacts  with 
aldehydes  and  ketones,  but  no  solid  hydrazones  could  be  obtained. 
With  methyl  ethyl  ketone  the  hydrazone,  C10H19’NPh-N!CMeEt, 
b.  p.  187°/10  mm.,  is  obtained  as  a  light  yellow  oil  which  rapidly 
darkens.  BenzaldehydephenylcitroneUylhydrazone,  C23H30N2,  b.  p. 
250°/10  mm.,  is  accompanied  by  a  small  amount  of  a  crystalline 
compound,  m.  p.  161 — 162°,  probably  an  isomeride.  p -Tolyl- 
citronellylamine,  C17H27N,  has  b.  p.  186°/10  mm. ;  it  forms  the 
hydrazine,  C17H28N2,  b.  p.  193-5°/10  mm.  ( citrate ,  m.  p.  134-5°), 
which,  like  the  corresponding  phenyl  compound,  gives  no  solid 
hydrazones  and  only  that  from  benzaldehyde  can  be  distilled 
without  decomposition.  A.  C. 

Molecular  Transpositions.  Preparation  and  Dehydration  of 
some  (3  (3 -Diary lethyl  and  Diarylalkylethyl  Alcohols .  P .  R amart 
and  (Mlle.)  Amagat  ( Compt .  rend.,  1924,  179,  899 — 901). — The 
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method  of  alkylating  esters  of  diphenylacetic  acid  (Ramart, 
A.,  1924,  i,  286)  is  applied  to  derivatives  of  phenyl -p-tolylacetic 
acid ;  the  reaction  is  general,  but  the  yields  are  smaller  than  in  the 
previous  case.  Reduction  of  these  esters  by  means  of  sodium  and 
alcohol  gives  the  corresponding  primary  alcohols.  (3-Phenyl- 
(3-p-tolylethyl  alcohol  is  transformed  on  dehydration  into  s-phenyl^p- 
tolylethylene,  and  in  the  case  of  P(3-diphenylethyl  alcohol  a  phenyl 
group  undergoes  similar  change  of  position  (ef.  Hepp,  A.,  1874, 
368).  Similarly,  [3  (3  -diphenylpropy  1  alcohol  is  converted  into 
methylstilbene  (cf.  Korolev,  J.  Russ.  Phys.  Chem.  Soc.,  1918,  50,  77). 
The  following  are  described :  benzyl  phenyl-ip -tolylacetate,  b.  p. 
252°/12  mm. ;  benzyl  phenyl-p-tolylbenzylacetate,  m.  p.  83 — 84°, 
b.  p.  265°/5  mm. ;  phenyl-p-tolylbenzylacetic  acid,  m.  p.  145 — 146° ; 
benzyl  act-phenyl-p-tolylpropionate,  b.  p.  254°/12  mm. ;  cta-phenyl- 
p-tolylpropionic  acid,  m.  p.  128°;  $-phenyl-[i-p-tolylethyl  alcohol, 
m.  p.  45—46°,  b.  p.  194°/12  mm. ;  $&y-triphenylprouyl  alcohol,  m.  p. 
79°;  b.  p.  232— 235°/14  mm.  H.  J.  E. 

Synthesis  of  Glycols  from  Atrolactinic  Acid.  R.  Roger 
(J.  Chem.  Soc.,  1925, 127,  518—523 ;  cf.  McKenzie,  T.,  1904, 85, 1249 ; 
1906,  89,  365;  McKenzie  and  Wren,  T.,  1906,  89,  688;  McKenzie 
and  Muller,  T.,  1909,  95,  544). — Magnesium  methyl  iodide  reacts 
with  ethyl  atrolactinate  under  the  usual  conditions  to  give  only 
small  amounts  of  the  pinacol  (cf.  McKenzie  and  Muller,  loc.  cit.) 
but  at  100°  under  the  conditions  described  it  forms  p-phenyl-y- 
methylbutylene  Py-glycol,  OH*CPhMe*CMe2OH,  m.  p.  83-5 — 84-5° 
in  37%  yield.  A  poor  yield  of  the  same  glycol  is  obtained  by  the 
action  of  magnesium  methyl  iodide  on  ethyl  benzoylformate,  and 
the  yield  is  not  improved  by  using  anisole  as  the  Grignard  medium. 

The  results  of  Meerwein  (A.,  1920,  i,  2)  on  the  action  of  Grignard 
reagents  on  ethyl  glycollate  and  on  ethyl  oxalate  and  those  of 
Bouvet  (A.,  1915,  i,  766)  are  discussed.  It  is  pointed  out  that  the 
selective  action  of  Grignard  reagents  may  depend  on  the  practical 
conditions  employed  (cf.  Hepworth,  T.,  1919,  115,  1203),  but  that 
in  some  cases  there  is  a  total  inability  of  the  carbethoxy  group  to 
react  completely.  This  selective  action  may  be  accounted  for  in  two 
ways.  First,  the  two  reactions :  (a)  ester  — >■  hydroxy  ester, 

(6)  hydroxy  ester  —^pinacol,  possess  very  different  velocities,  the 
second  stage  being  the  slower.  Secondly,  spatial  effects  lead  to  a 
complex  which  is  not  prone  to  attack  by  the  reagent  (cf.  McKenzie 
and  Wren,  T.,  1908,  93,  312;  1910,  97,  473).  The  activity  of 
ethyl  atrolactinate  appears  to  fall  between  the  extremes  of  those 
of  the  differently  substituted  glycollic  acids,  from  ethyl  dimethyl- 
glycollate  which  contains  two  groups  of  moderate  saturation 
capacity  (Meerwein  and  Tiffeneau)  and  reacts  with  most  Grignard 
reagents,  to  ethyl  diethylglycollate  which  reacts  only  partly  with 
a  group  of  low  saturation  capacity  such  as  ethyl,  giving  the  hydroxy- 
ketone.  Magnesium  ethyl  bromide  gave  only  meagre  yields  of  a 
glycol  under  the  conditions  employed  above  with  magnesium 
methyl  bromide,  but  on  heating  1  mol.  of  ethyl  atrolactinate 
with  12  mols.  of  magnesium  ethyl  bromide  for  20—25  hrs.  a  65% 

a  a  2 
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yield  of  $-phemyl-y-ethylamylene  &y -glycol,  OH'CPhMe'CEt^OH, 
m.  p.  70 — 71°,  camphoraceous  odour  with  sulphuric  acid  (d  1-55), 
is  obtained.  With  magnesium  phenyl  bromide,  a  good  yield  of 
ouxfi-triphenylpropylene  cutt-glycol,  OH-CPhMe*CPh2-OH,  m.  p.  76 — 77°, 
was  obtained  after  heating  for  9  hrs.  The  same  glycol  was  also 
obtained  in  good  yields  by  (1)  the  action  of  magnesium  methyl 
iodide  (6  mols.)  on  phenylbenzoin  and  (2)  the  action  of  magnesium 
phenyl  bromide  (4  mols.)  on  methylbenzoin.  A.  C. 


Condensation  of  Carbon  Tetrachloride  and  Phenol  :  Aurin. 

M.  Gomberg  and  H.  R.  Snow  ( J .  Amer.  Ohem.  Soc.,  1925,  47,  198— 
211). — When  phenol  (330  g.)  and  carbon  tetrachloride  (154  g.) 
are  heated  at  135°  for  18  hrs.  under  a  reflux  condenser  with  zinc 
chloride  (50  g.),  aurin  (90 — 94  g.)  is  obtained,  together  with 
p-hydroxyphenylfluorone  (25  g.),  2:4':  4 ' ' - trihy droxytriphenyl - 
carbinol  (15  g.),  leuco-aurin  (20  g.),  p-hydroxyphenylxanthene 
(7  g.),  small  amounts  of  ketones,  and  a  trace  of  phenyl  carbonate. 

The  primary  reaction  is  the  formation  of  diphenoxydichloro- 
methane  (cf.  Gomberg  and  Jickling,  A.,  1916,  i,  29).  If  water  is 
present,  this  is  hydrolysed  to  phenyl  carbonate,  and  the  latter 
can  be  prepared  in  50%  yield,  calculated  on  the  phenol  used,  by 
replacing  the  necessary  proportion  of  zinc  chloride  by  zinc  oxide 
in  the  above  condensation.  In  absence  of  water,  rearrangement 
takes  place  under  the  influence  of  the  hydrogen  chloride  produced, 
4  :  4'-dihydroxybenzophenone  chloride,  with  a  small  proportion  of 
the  2  :  4'-isomeride,  being  formed.  Hydrolysis  at  this  stage  affords 
a  good  method  for  the  preparation  of  4  : 4'-dihydroxybenzophenone. 
Continued  reaction  next  results  in  the  condensation  of  the  above  keto 
chlorides  with  phenol,  with  formation  of  4  :  4'  :  4"-,  2:2':  4"-,  and 
2:4':  4"-trihydroxytriphenylmethyl  chlorides.  Aurin  results  by 
elimination  of  hydrogen  chloride  from  the  first  of  these.  The 
second  forms,  in  part,  an  isomeride  of  aurin,  and  in  part,  by  loss  of 
hydrogen,  the  compound  (I),  which  then  loses  hydrogen  chloride 
with  formation  of  p -hydroxyphenylfluorone  (II),  orange-red,  m.  p. 
285 — 295°  (decomp.)  (cf.  Baeyer,  A.,  1907,  i,  757),  whilst  the  last 
affords,  on  hydrolysis,  the  corresponding  carbinol,  which  was 
identified  by  conversion  into  2:4':  4" -trimethoxytriphenylmethane, 
m.  p.  113 — 114°,  identical  with  that  obtained  by  the  Grignard 
reaction  from  o-iodoanisole  and  4 : 4,-dimethoxybenzophenone. 
The  hydrogen,  liberated  as  above,  gives  rise  to  the  presence,  in  the 
final  product,  of  leuco-aurin,  and  p -hydroxyphenylxanthene,  m.  p. 
148 — 150°  (decomp.),  p -Acetoxy phenyl fluor one,  m.  p.  204 — 205°, 
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and  p-acetoxyphenyl-3-acetoxyxanthydrol  (III),  m.  p.  138 — 140°, 
were  obtained  by  acetylating p-hydroxyphenylfluorone .  p -Methoxy- 


ORGANIC  CHEMISTRY. 


i.  661 


phenyl fluorone,  orange,  m.  p.  206 — 208°,  and  p -methoxyphenyl- 
3-methoxyxanthydrol,  m.  p.  112 — 114°,  obtained  by  methylation  of 
p-hydroxyphenylfluorone,  and  by  Grignard  syntheses  from  p-iodo- 
anisole  and  3-hydroxyxanthone  (cf.  Baeyer,  A.,  1910,  i,  249 ; 
Ullmann  and  Denzler,  A.,  1907,  i,  142)  and  3-methoxyxanthcme 
(cf.  Gomberg  and  West,  A.,  1913,  i,  72),  respectively,  are  described. 
p-Methoxyphenylfluorone  is  demethylated  when  heated  with 
aluminium  chloride  in  antimony  trichloride.  p-Hydroxyphenyl- 
fluorone  is  oxidised,  when  warmed  with  sodium  hydroxide  solution, 
to  2  :  4'-dihydroxybenzophenone. 

Aurin  forms  compounds  with  the  following  solvents  :  acetic  acid 
and  benzene,  2C19H1403,2C2H402,C6H6 ;  acetic  acid  and  water, 

acetone  (  +  1-5  mols.);  methyl  ethyl 
ketone  (+1  mol.);  and  ether  (  +  1  mol.).  Aurin  hydrochloride 
crystallises  with  alcohol  (1  mol.)  (cf.  Dale  and  Schorlemmer,  J.  Chem. 
Soc.,  1879,  35,  154),  acetic  acid  (2  mols.),  or  water  (2  mols.).  When 
aurin  is  precipitated,  at  60 — 70°,  by  hydrochloric  acid  from 
its  solution  in  sodium  hydroxide,  4:4':  4" -trihydroxy triphenyl- 
carbinol  monohydrate  can  be  obtained  as  purple  crystals  which 
gradually  lose  2  mols.  of  water.  Triaeetylaurin,  m.  p.  172 — 173°, 
is  obtained  without  by-products  (cf.  Herzig,  A.,  1896,  i,  486)  by 
acetylating  aurin.  Tri-p-acetoxytriphenylmethyl  chloride  (-f-C6H0), 
m.  p.  168 — 174°  (decomp.),  obtained  by  the  action  of  acetyl  chloride 
on  triaeetylaurin  in  benzene,  loses  acetyl  chloride  when  heated, 
with  formation  of  diacetylaurin.  When  treated  with  molecular 
silver  in  bromobenzene  solution  in  presence  of  oxygen,  the  above 
chloromethane  yields  tri-p-acetoxytriphenylmethyl  peroxide,  m.  p. 
184 — 185°.  Tribenzoylaurin,  m.  p.  190 — 191°,  forms  compounds 
with  the  following  solvents:  benzene  (1-5  mols.);  acetic  acid, 
alcohol,  carbon  tetrachloride,  acetone  (1  mol.) ;  methyl  ethyl  ketone, 
methyl  propyl  ketone  (0-5  mol.).  Tri-p-jbenzoxytriphenylmethyl 
chloride  (-j-CgHg),  m.  p.  172 — 174°  after  losing  benzene,  and  tri- 
p-benzoxytriphenylmethyl  peroxide  (-fCHCl3),  m.  p.  218°  after  losing 
chloroform  at  100°,  are  described.  Aurin  is  oxidised  to  4  :  4'-di- 
hydroxybenzophenone  when  air  is  drawn  through  its  cold  solution 
in  sodium  hydroxide.  [Cf.  B.,  1925,  309.]  F.  G.  W. 

Rearrangement  of  Diphenyl-p-tolylacethydroxamic  Acid. 

C.  D.  Hurd  and  H.  J.  Brownstein  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
174 — 178). — Diphenyl-p-tolylacethydroxamic  acid,  m.  p.  146-5° 
{acetyl  derivative,  m.  p.  135°),  was  prepared  by  the  action  of 
hydroxylamine  on  diphenyl -p-tolylacetyl  chloride  (cf.  Bistrzycki 
and  Landtewing,  A.,  1908,  i,  270).  When  the  acetyl  derivative  is 
treated  with  alcoholic  potassium  or  sodium  hydroxide,  the  corres¬ 
ponding  metallic  salts  are  obtained  only  in  an  impure  condition, 
and  in  small  yield,  the  bulk  of  the  material  undergoing  a  Lossen 
rearrangement  with  formation  of  diphenyl-p-tolylmeihylurethane, 
m.  p.  116 — 118°  after  softening  at  114°,  and  diphenyl-p-tolylmethyl- 
carbimide,  the  latter  being  identified  by  its  conversion,  when  heated 
with  aniline,  into  a-phenyl-p-diphenyl-p-tolylmethylcarbamide. 

F.  G.  W. 
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Reaction  between  Metallic  Sodium  and  Aromatic  Aldehydes, 
Ketones,  and  Esters.  II.  Esters.  F.  F.  Blicke  (J.  Amer. 
Ghem.  Soc.,  1925,  47,  229 — 239 ;  cf.  this  vol.,  i,  37). — When  phenyl 
benzoate  is  treated  with  1  mol.  of  sodium  in  absolute  ether,  with 
exclusion  of  air,  the  metal  dissolves  and  an  intense  brown-red 
solution  is  obtained  which  contains  the  tervalent  carbon  compound 
(I)  in  equilibrium  with  its  dimeride  (II).  The  latter  separates  as 
a  flocculent  precipitate  and  passes  spontaneously  into  benzil  and 

(I.)  PhOCPh(ONa)  ^  \=C(OPh)*ONa 

(II.)  PhOCPh(ONa) •  CPh(ONapOPh  (HI.)  CPh(ONa)*CPh(ONa) 

sodium  phenoxide  (cf.  Scheibler  and  Voss,  A.,  1920,  i,  366).  The 
benzil  reacts  with  some  of  the  sodium  (cf.  Beckmann  and  Paul,  A., 
1892,  169)  with  formation  of  the  tervalent  carbon  compound  (III), 
which  then  tautomerises  into  the  disodium  salt  of  stilbenediol. 
Addition  of  water  to  the  reaction  mixture  and  acidification  affords 
phenol,  a  trace  of  benzoic  acid,  benzil,  phenyl  benzoate,  and  benzoin, 
the  latter  arising  from  the  stilbenediol  by  rearrangement. 

When  2  mols.  of  sodium  are  applied  per  mol.  of  ester  in  a  mixture 
of  ether  and  benzene,  phenol  is  obtained  in  amount  almost  equal  to 
that  which  would  be  derived  by  complete  elimination  of  sodium 
phenoxide  from  the  ester-sodium  compound,  together  with  traces 
of  benzoic  acid  and  benzoin.  If  bromobenzene  is  present,  it  reacts 
with  the  disodium  derivative  (IV)  to  form  (V),  which  is  converted 
(IV.)  PhO-CPhNa-ONa  (V.)  PhOCPh2-ONa 

into  benzophenone  by  loss  of  sodium  phenoxide.  The  ketone 
then  forms  the  disodium  derivative,  CPh2Na(ONa),  which  reacts 
with  bromobenzene  to  yield  the  sodium  salt  of  triphenylcarbinol 
(cf.  Acree,  A.,  1903,  i,  724;  Frey,  A.,  1896,  i,  99).  Phenyl  hexa- 
hydrobenzoate,  b.  p.  160 — 163°/15  mm.,  and  ethyl  hexahydrobenzoate 
yield,  when  treated  with  1  mol.  of  sodium,  phenol  and  ethyl  alcohol 
respectively,  with  other  products;  benzyl  benzoate  affords  benzyl 
alcohol  and  a  high-boiling  liquid ;  phenyl  a-naphthoate  affords 
phenol  and,  apparently,  the  naphthalene  analogue  of  benzoin. 

F.  G.  W. 

Reactivity  of  Antimony  Halides  with  certain  Aromatic 
Compounds.  II.  E.  Vanstone  [with  W.  G.  Messenger] 
(J.  Ghem.  Soc.,  1925, 127,  550—552;  cf.  T.,  1914,  105,  1491).— The 
behaviour  of  compounds  of  the  type  Ph*a*p*Ph  (Vanstone,  loc.  cit.) 
has  been  investigated.  Benzanilide  forms  mixtures  with  antimony 
halides  which  are  dark  red  when  liquid  and  reddish-brown  when 
solid.  Curves  connecting  the  melting  points  of  the  mixtures  with  the 
percentages  of  the  constituents  consist  of  four  branches  and  show 
that  in  each  system  two  stable  compounds  are  formed  : 

2SbX3,NHPh*COPh 

and  SbX3,NHPh*COPh.  For  the  trichloride,  the  respective  m.  p. 
at  the  maxima  are  99°  and  112°.  The  system  containing  the 
tribromide  has  only  one  maximum  corresponding  with 
SbBr3,NHPh-COPh, 
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m.  p.  116°;  the  compound  with  2SbBr3  is  unstable  and  decomposes 
below  its  m.  p.  In  general,  the  reactivity  of  benzanilide  towards 
antimony  halides  is  closely  allied  to  that  of  toluene.  Benzyl- 
aniline  differs  from  the  other  similar  aromatic  compounds  investi¬ 
gated  in  its  reduced  activity  towards  antimony  halides.  The 
mixtures  (both  liquid  and  solid)  are  dark  green,  and  only  one 
stable  compound,  CH2Ph*NHPh,SbCl3[SbBr3],  is  formed. 

A.  C. 

Bromonovocaine.  J.  Frejka  and  J.  Vitha  (Pub.  Fac.  Sci. 
Univ.  Masaryk,  1925,  No.  48,  1 — 22). — 2-Bromo-p-aminobenzoic  acid 
reacts  with  ethylene  chlorohydrin  to  give  $-chloroethyl  2-bromo- 
p-aminobenzoate,  m.  p.  123 — 124°,  which  on  treatment  with  diethyl- 
amine  gives  $-diethylaminoethyl  2 - bromo-p- aminobenzoate ,  m.  p. 
130 — 131°  (hydrochloride,  m.  p.  172 — 173°),  the  base  of  bromo¬ 
novocaine.  The  following  new  substances  are  described  :  the  silver 
salt,  m.  p.  234°,  the  lead  salt,  and  the  ethyl  ester,  m.  p.  125°, 
of  2-bromo-p-aminobenzoic  acid;  2 - bromo-p-nitrobenzoyl  chloride, 
m.  p.  132 — 133°;  $-chloroethyl  2-bromo-p-nitrobenzoate,  m.  p. 
59 — 60°;  ethylene  di-2-bromo-p-nitrobenzoate,  m.  p.  134 — 135°; 
3  :  3' -dibromoazobenzene-4  :  4' -dicarboxylic  acid,  m.  p.  above  300° 
(formed  on  reduction  of  2-bromo-p-nitrobenzoic  acid  with  zinc 
and  alkali,  the  corresponding  hydrazine  first  formed  being  oxidised 
with  air),  its  silver  salt,  and  its  glycol  ester.  B.  F. 

Syntheses  by  Means  of  Organic  Peroxides.  IV.  Action 
of  Benzoyl  Peroxide  on  Diphenyl.  H.  Gelissen  and  P.  H. 
Hermans  ( Ber .,  1925,  58,  [2?],  764—765). — The  action  of  benzoyl 
peroxide  on  molten  diphenyl  leads  to  the  formation  of  benzene  in 
addition  to  1  : 4-diphenylbenzene  and  bisdiphenylyl  reported 
previously  (this  vol.,  i,  379),  thus  indicating  the  production  of 
benzoic  esters.  The  yield  of  polyphenylenes  can  be  increased  by 
moderating  the  temperature  of  the  reaction,  which  should  be 
maintained  below  95°.  H.  W. 

Syntheses  by  Means  of  Organic  Peroxides.  V.  Action 
of  Benzoyl  Peroxide  on  Alcohols.  H.  Gelissen  and  P.  H. 
Hermans  (Ber.,  1925,  58,  [B],  765 — 770;  cf.  this  vol.,  i,  379). — 
The  action  of  benzoyl  peroxide  on  isobutyl  alcohol  occurs  mainly 
according  to  the  scheme  (PhCO*0)2-f  C4H9(>H — >  PhC0*0*0C4H9-f 
CeH6+C02  and  Ph*C02H-f  Ph,0,C4H9-f  C02.  isoButyl  perbenzoate 
is  not  found  as  such  among  the  products,  its  place  being  taken  by 
a  mixture  of  o-  and  p-isobutoxybenzoic  acids  and  small  amounts 
of  isobutyl  salicylate.  Benzene  is  produced  in  quantity.  In 
contrast  to  the  observations  made  with  hydrocarbons,  the  second 
reaction  occurs  to  only  a  very  limited  extent;  the  formation  of 
phenol  when  the  neutral  and  unsaponifiable  portions  of  the  reaction 
products  are  treated  with  aluminium  chloride  probably  indicates 
the  original  presence  of  its  isobutyl  ether.  The  observation  that 
noticeably  less  carbon  dioxide  is  evolved  in  the  reaction  with 
alcohols  than  with  hydrocarbons  indicates  that  the  action 
(PhCOO)2-f- R*OH — PhCOO*OH-f- Ph*COaR  also  occurs;  this 


i.  664 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


is  supported  by  the  isolation  of  isobutaldehyde  (formed  by  the  action 
of  the  per-acid  on  excess  of  isobutyl  alcohol)  and  isobutyl  benzoate 
in  much  greater  quantity  than  could  be  formed  by  the  action  of  the 
alcohol  on  benzoic  acid  produced  in  the  change.  The  isolation  of 
p-phenylbenzoic  acid  from  benzoyl  peroxide  and  toluene,  isobutyl 
alcohol,  or  acetic  acid  indicates  that  it  is  formed  by  the  decom¬ 
position  of  the  peroxide  itself.  Benzoyl  peroxide  and  boiling 
absolute  ethyl  alcohol  yield  carbon  dioxide,  acetaldehyde,  benzene, 
and  ethyl  benzoate.  The  peroxide  reacts  very  slowly  if  at  all  with 
boiling  methyl  alcohol.  H.  W. 

Syntheses  by  Means  of  Organic  Peroxides.  VI.  Action 
of  Benzoyl  Peroxide  on  Acetic  Acid.  H.  Gelissen  and  P.  H. 
Hermans  (Ber.,  1925,  58,  [£],  770—772;  cf.  this  vol.,  i,  545).— 
When  heated  over  boiling  water,  benzoyl  peroxide  and  glacial 
acetic  acid  give  much  resinous  matter,  carbon  dioxide,  benzene, 
phenyl  acetate,  benzoic  and  acetylsalicylic  acids ;  yj -phenyl - 
benzoic  acid  is  also  produced  (cf.  preceding  abstract).  H.  W. 

Ethyl  Anisylidene-p-aminocinnamate.  G.  Friedel  ( Compt . 
rend.,  1925,  180,  892 — 895;  cf.  A.,  1923,  ii,  223). — Feldtkeller  and 
Walter’s  conclusions  as  to  the  existence  of  four  crystalline  liquid 
phases  of  ethyl  anisylidene-p-aminocinnamate  (Z.  Kryst.,  1924, 
60,  349)  are  unjustifiable.  When  the  substance  is  heated,  melting 
occurs  at  107°,  when  a  smectic  and  a  nematic  phase  co-exist  in 
equilibrium.  When  114°  is  reached,  the  former  has  disappeared, 
and  at  133°  the  nematic  phase  passes  into  an  amorphous  form. 
On  cooling,  the  nematic  phase  reappears  at  133°  and  the  smectic 
at  114°,  but,  owing  to  supercooling,  crystallisation  does  not  occur 
at  107°;  at  98°,  all  the  nematic  form  has  disappeared.  The 
temperatures  98°  and  114°  are  not  definite  transformation  points, 
comparable  with  those  of  a  pure  substance,  but  depend  on  the 
composition  of  the  mixture.  F.  M.  H. 

Preparation  of  Optically  Active  Primary  Alcohols.  F. 

Becherer  ( Helv .  CJiim.  Acta,  1925,  8,  184 — 195). — It  was  thought 
that  the  introduction  of  the  phenyl  group  into  citronellol  might 
increase  its  optical  rotation.  Phenylacetonitrile  on  treatment  with 
sodamide  in  absolute  ether  yields  a  sodio  derivative  (in  benzene 
the  yield  is  much  reduced  by  the  formation  of  resinous  products), 
which  reacts  with  citronellyl  bromide  with  formation  of  phenyl- 
citronellylacetonitrile,  C10H19*CHPh'CN,  b.  p.  191 — 192°/10  mm. 
in  93%  yield.  On  hydrolysis  by  means  of  potassium  methoxide, 
this  gives  phenylcitronellylacetic  acid,  C18H2602,  b.  p.  145 — 147°/ 
0-01  mm.,  df  0-9823,  [a]$  6-98° ;  methyl  ester,  b.  p.  190 — 191°/9  mm., 
104°/0-01  mm. ;  ethyl  ester,  b.  p.  192 — 193°/9  mm.  Attempts  to 
reduce  these  esters  to  primary  alcohols  by  the  method  of  Bouveault 
and  Blanc  resulted  only  in  the  formation  of  resinous  products. 
Dihydrocitronellol  on  bromination  by  means  of  phosphorus  tri- 
bromide  gave  dihydrocitronellyl  bromide,  b.  p.  96°,  unaccompanied 
by  any  phosphorus  additive  product  (cf.  this  vol.,  i,  658),  in  almost 
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quantitative  yield.  Ethyl  l-hydroxy-3-methylcycZohexylacetate, 

CH2<cS^ci2>c(°H)-CH2-c°2Et’  b- p-  i26~ i28°/10  mm  > 

was  prepared  from  3-methylcycZohexanone  and  ethyl  bromoacetate, 
by  a  modification  of  Wallach’s  method,  in  84%  yield.  Heating  it 
with  formic  acid  converts  it  into  3-methylcycZohexylidene-l-acetic 
acid,  C7H12!CH*C02H,  b.  p.  143 — 145°/12  mm.,  and  ethyl  3-methyl- 
c^cZohexylidene- 1- acetate,  b.  p.  107 — 108°/12  mm.  The  latter  on 
reduction  by  Bouveault  and  Blanc’s  method  gives  a  rather  poor 
yield  of  3-methylcyc\ohexylethyl  alcohol,  b.  p.  99 — 102°/12  mm., 
having  an  odour  like  that  of  guaiacol.  Ethyl  3-methylcycZohexyl- 
idene-1 -acetate  on  reduction  with  hydrogen  in  the  presence  of  nickel 
gives  ethyl  3-methylcyclohexylacetate,  C7H13*CH2*C02Et,  b.  p.  104-5°/ 
12  mm. ;  reduction  of  this  substance  with  sodium  ethoxide  gives 
a  very  small  yield  of  alcohol.  3-MethylcycZohexanone  reacts  with 
ethyl  a-bromopropionate  and  zinc  to  form  ethyl  l-hydroxy-x-3- 
methylcyclohexylpropionate,  C7H12(0H)*CHMe*C02Et,  b.  p.  128 — 
129°/12  mm.  (86%  yield),  an  oil  with  a  strong  odour  of  mint,  which, 
when  heated  with  formic  acid,  yields  ethyl  a.-3-methylcyc\ohexyl- 
idenepropionate,  C7H12!CMe*C02Et,  together  with  the  free  acid, 
b.  p.  146 — 148°/12  mm.  The  ester  on  reduction  gives  a  small 
yield  of  p  -  3  - methylcyclohexylp ropyl  alcohol,  b.  p.  104 — 105°/12  mm. 
The  reduction  of  the  hydroxy  ester  or  the  hydrolysis  of  ethyl 
a-l-hydroxy-3-methylcycZohexylpropionate  yields  ar.-l -hydroxy -3- 
methylcyclohexylpropionic  acid,  b.  p.  175°/12  mm.,  and  a  compound, 
b.  p.  80°/vac. 

Tetrahydrocarvone  on  treatment  with  ethyl  bromoacetate  and 
zinc  gives  ethyl  l-hydroxy-2-methyl-5-isopropylcyc\ohexylacetate,  b.  p. 
150 — 151°/12  mm.,  as  main  product,  with  much  resinous  matter. 
Heating  with  formic  acid  or  aluminium  phosphate  caused  no 
dehydration,  but  boiling  with  phosphoric  acid  gave  ethyl  2-methyl - 
5-isopropylcyclohexylidene-l-acetate,  C10H18!CH*CO2Et,  b.  p.  140 — 
142°/12  mm.,  together  with  unaltered  hydroxy  ester  and  resinous 
matter.  Reduction  of  this  ester  gave  impure  2-methyl  -  5  -  isop  ropyl- 
cyclo hexylethyl  alcohol,  b.  p.  120—130°.  The  non-volatile  residue 
was  sodium  2-methyl-5-isopropylcyc\ohexylideneacetate.  Ethyl 
x-l-hydroxy-2-methyl-5-isopropylcyc\ohexylpropionate,  b.  p.  155 — 
156°/12  mm.,  was  obtained  from  tetrahydrocarvone  and  ethyl 
bromopropionate  and  zinc,  together  with  much  resinous  and  non- 
distillable  products.  On  heating  with  phosphoric  acid,  it  forms 
ethyl  <x-2-methyl-5-isopropylcyc\ohexylidenepropionate,  b.  p.  141 — 
142°/12  mm.,  a  mobile  oil  with  a  pleasant,  aromatic  odour.  Reduc¬ 
tion  of  the  unsaturated  ester  by  Bouveault  and  Blanc’s  method 
gave  a  12%  yield  of  $-2-methyl-5-isopropylcyclohexylpropyl  alcohol, 
b.  p.  127 — 131°/12  mm.,  having  the  unpleasant  phenol-like  odour 
characteristic  of  other  homologues  of  this  series.  The  greater 
part  of  the  ester  was  hydrolysed  to  <x-2-methyl-5-isopropylcyclo- 
hexylidenepropionic  acid,  b.  p.  173 — 175°/12  mm.  A.  C. 

Hydrogenation  of  Diphenyl-o-carboxylic  Acid.  J.  Ranedo 
and  A.  Leon  (Anal.  Fis.  Quim.,  1925,  23,  113 — 117). — By  the 
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hydrogenation  of  diphenyl-o-carboxylic  acid  two  isomeric  acids 
having  the  empirical  formula  C13H2202  are  obtained.  The  first, 
obtained  by  catalytic  hydrogenation  in  the  presence  of  platinum  - 
black,  has  m.  p.  89°.  The  other,  obtained  by  partial  reduction 
with  sodium  and  amyl  alcohol  and  subsequent  catalytic  hydro¬ 
genation,  has  m.  p.  69°.  The  ammonium  and  calcium  salts  of  the 
first  acid  are  much  less  soluble  in  water  than  those  of  the  second. 

Gr.  W.  R. 


Reciprocal  Changes  of  the  Isomeric  O-  and  A-Acyl- 
salicoylamides,  and  the  Constitution  of  Acylsalicoylimide 
Salts.  R.  Anschutz,  H.  Aschenberg,  H.  Kuckertz,  F.  Krone, 
K.  Riepenkroger,  and  C.  Zerbe  ( Annalen ,  1925,  442,  18 — 46; 
cf.  A.,  1924,  i,  18). — The  interconversion  of  0-  and  A-acylsalicoyl- 
amides  may  be  due  to  the  formation  of  secondary  linkings  which 
change  in  either  direction  to  full  valency  linkings  under  the  influence 
of  fight,  heat,  electricity,  or  chemical  reaction  : 


C-OE 


O  -  Acylsalieoylamide . 


NH 

'COR 


N  -Acylsalieoylamide. 


(cf.  McConnan  and  Titherley,  T.,  1906,  89,  1318).  For  such  intra¬ 
molecular  changes  and  also  for  the  formation  of  salts  of  the  A- acyl 
compounds,  the  presence  of  a  free  hydroxyl  group  in  the  ortho 
position  to  carboxyl  is  essential.  Since  di-p-hydroxybenzimide, 
(HO’C6H4*CO)2NH,  forms  no  ammonium  salt,  the  formula  pre¬ 
viously  proposed  for  the  silver  salt  of  N -benzoylsalicoylamide 
(Einhom  and  Schupp,  A.,  1905,  i,  778)  and  the  ammonium  salt 
of  disalicoylimide  (Anschutz,  A.,  1920,  i,  48)  are  insufficient.  Since 
salicoylanilide,  which  contains  an  ortho  phenolic  hydroxyl  group, 
also  forms  no  ammonium  salt,  some  further  condition  is  necessary 
for  the  formation  of  such  coloured  salts.  A  study  of  the  hydrolysis 
of  o-methoxydibenzimide  and  similar  compounds  leads  to  the 
conclusion  that  in  the  hydrolysis  of  the  methyl  ethers  of  A-benzoyl- 
salicoylamides  and  disalicoylimides  the  amide  group  remains  in 
combination  with  the  stronger  acid  radical. 

The  observation  of  McConnan  (T.,  1907,  91, 198)  that  o-2-hydroxy- 
benzoyloxybenzamide  melts  at  157°,  resolidifying  and  melting  again 
at  200°,  could  not  be  confirmed,  and  this  substance  on  heating  for 
5  mins,  at  150°  is  completely  converted  into  the  isomeric  disalicoyl- 
amide  without  melting.  The  isomeric  change  is  complete  in  1  hr. 
at  140°,  but  does  not  take  place  at  130°.  Similarly,  4 -benzoyloxy- 
m-toluamide  and  0-m-hydroxytoluoyl-m-hydroxytoluamide  (cf.  A., 
1924,  i,  1072)  are  converted  completely  into  the  corresponding 
imides  without  melting,  whilst  o-acetoxybenzamide,  4-acetoxy-m- 
toluamide,  m-acetoxy-ip-toluamide,  2-acetoxy-m-toluamide,  o-benzoyl- 
oxybenzamide,  and  o-2  -methoxybenzoyloxybenzamide  are  partly 
converted  into  the  imide  without  melting,  the  observed  m.  p. 
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varying  accordingly  with  the  rate  of  heating.  4-Hydroxy-m- 
toluoylacetamide  has  m.  p.  151 — 151-5°;  3-hydroxy--p-toluoylacet- 
amide,  m.  p.  148 — 148-5° ;  2-hydroxy-m-toluoylacetamide,  m.  p. 
134 — 134-5° ;  benzoyl-4-hydroxy-m-toluamide,  m.  p.  206 — 207° 
(decomp.),  and  2-o-methoxybenzoyloxybenzamide,  m.  p.  189 — 190°. 

[With  H.  Kuckertz.] — In  many  cases,  the  conversion  of  the 
A -acyl  into  the  isomeric  O-acyl  amides  is  incomplete,  and  the  four 
A -acetyl  amides  described  above  are  quite  unchanged  on  boiling 
with  acetic  acid.  This  is  because  the  temperature  of  the  boiling 
acetic  acid  is  above  the  stability  limit  previously  found  for  the 
O-acyl  compound;  consequently  the  conversion  of  N- acyl  into 
O-acyl  amides  can  only  take  place  when  this  temperature  limit 
for  the  O-acyl  derivative  lies  above  the  boiling  point  of  the  acetic 
acid.  Thus  O-acetoxybenzamide  (stability  limit  100°)  on  boiling 
with  toluene  is  converted  into  salicoylacetamide. 

[With  K.  Riepenkroger  and  H.  Kuckertz.]— o-Monomethyl- 
disalicoylimide  in  chloroform  solution  on  treatment  with 
ammonia  and  then  with  methyl-alcoholic  silver  nitrate  gives  a 
silver  salt,  C15H1204NAg+C15H1304N,  which  with  methyl  iodide 
in  benzene  yields  di-o-melhoxybenzimide,  m.  p.  113 — 114°,  hydro¬ 
lysed  by  sodium  hydroxide  to  o-methoxybenzoic  acid. 

[With  H.  H.  Aschenberg.] — 4-M ethoxy -m-toluoyl  chloride  has 
b.  p.  148°/20  mm. ;  3-methoxy-ip-toluoyl  chloride ,  b.  p.  149 — 151°/ 
14  mm.;  2-methoxy -m-toluoyl  chloride,  b.  p.  116°/12  mm.  Methyl 
4-methoxy-m-toluate  has  b.  p.  128 — 130°/14  mm. ;  methyl  3-methoxy- 
j)-toluate,  b.  p.  137 — 139°/14  mm.,  and  methyl  2-methoxy -m-toluate, 
b.  p.  114 — 116°/14  mm.  ~N -Benzoyl-4  -  hydroxy- m  -  toluamide ,  m.  p. 
206 — 207°  (decomp.),  obtained  by  the  action  of  benzoyl  chloride 
on  /> - hy d r o xyto luamide  in  pyridine,  gives  in  methyl-alcoholic 
solution  a  sulphur-yellow  silver  salt,  C15H1203NAg.  N-Benzoyl-4- 
methoxy-m-toluamide,  m.  p.  160-5 — 161°,  with  sodium  hydroxide, 
yields  benzoic  acid  and  4-methoxy-m-toluamide,  m.  p.  166°.  N- Benz¬ 
oyl  -  3  -  hydroxy- p  -  toluamide  has  m.  p.  169-5°  (sulphur-yellow  silver 
salt) ;  the  O-methyl  derivative,  m.  p.  129°,  is  similarly  decomposed 
into  3-methoxy -^-toluamide  and  benzoic  acid.  ^ -Benzoyl-2 -hydroxy - 
m-toluamide  has  m.  p.  147-5 — 148°  ( silver  salt,  sulphur-yellow) 
and  its  O-methyl  derivative,  yellow,  m.  p.  83°,  on  hydrolysis  similarly 
yields  2-methoxy-ra-toluamide  and  benzoic  acid.  4-Hydroxy-4'  - 
methoxydi-m-toluimide,  m.  p.  193 — -194°,  on  hydrolysis  with  sodium 
hydroxide  yields  4-hydroxy-m-toluamide  and  4-methoxy-w-toluic 
acid.  2>-Hydroxy-2>' -melhoxydi-^-toluimide,  m.  p.  196 — 197°,  and 
2-hydroxy-2' -methoxydi-m-toluimide,  m.  p.  93°,  are  decomposed 
similarly  on  hydrolysis. 

[With  C.  Zerbe.] — p- Hydroxy  benzoyl  chloride  (Kopetschni  and 
Karczag,  A.,  1914,  i,  180)  with  p-toluidine  in  chloroform  yields 
] p-hydroxybenzoyl-'p-toluidide ,  m.  p.  203 — 204°.  Di-ip-hydroxybenz- 
imide,  m.  p.  215°,  obtained  by  the  action  of  hydrogen  chloride  on 
the  molten  amide  at  190°,  does  not  form  salts.  £>-Acetoxy  benzoyl 
chloride,  b.  p.  144°/12  mm.,  in  ethereal  solution  with  ammonia 
yields  the  amide,  m.  p.  179-5°;  the  anilide  has  m.  p.  160 — 161° 
and  the  p -toluidide,  m.  p.  174 — 175°.  Di-jy-acetoxybenzimide, 
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sintering  at  165°,  has  m.  p.  174°.  4-p- Acetoxybenzoyloxybenzoyl 
chloride  ( acetoxy-p-diplosal  chloride),  0Ac*C6H4*C0-0*C6H4‘C0C1, 
m.  p.  114 — 115°,  is  obtained  by  the  action  of  phosphorus  penta- 
chloride  on  the  corresponding  acid  in  chloroform.  The  ethyl  ester 
has  m.  p.  94 — 95° ;  the  amide,  m.  p.  201 — 202° ;  the  anilide,  m.  p. 
197 — 198°;  the  p -toluidide,  m.  p.  212 — 213°  (decomp.). 

[With  F.  Krone.] — m-Hydroxybenzoyl  chloride  has  b.  p.  110 — 
113°/0-5  mm. ;  the  methyl  ester,  b.  p.  178°/17  mm. ;  the  ethyl  ester, 
b.  p.  180°/17  mm. ;  the  p -toluidide,  m.  p.  163°.  m-Acetoxybenzoyl 
chloride,  obtained  by  the  action  of  phosphorus  pentachloride  on 
the  acid,  has  b.  p.  155°/16  mm. ;  the  methyl  ester,  m.  p.  29°,  b.  p. 
156°/17  mm. ;  the  amide,  m.  p.  140° ;  the  anilide,  m.  p.  127°,  and 
the  p- toluidide ,  m.  p.  119°,  are  described.  With  phosphoryl  chloride 
m-hydroxybenzoic  acid  gives  only  small  quantities  of  m-diplosal 
(cf.  Fischer  and  Freudenberg,  A.,  1910,  i,  265) ;  better  yields  were 
obtained  by  the  action  of  ammonia  in  acetone  on  3-m -acetoxy- 
benzoyloxybenzoic  acid  ( acetyl-m-diplosal ),  m.  p.  148°,  obtained  by 
the  action  of  m-acetoxybenzoyl  chloride  on  m-hydroxybenzoic 
acid.  The  acid  chloride  has  m.  p.  63°,  b.  p.  190 — 200°/0-5  mm. ; 
the  corresponding  amide,  m.  p.  138°,  anilide,  m.  p.  133°,  and 
p- toluidide ,  m.  p.  148°,  are  described.  3-m -Hydroxybenzoyloxy- 
benzoic  acid  (m-diplosal),  m.  p.  199°,  is  converted  by  thionyl  chloride 
into  the  chloride,  from  which  the  corresponding  amide,  m.  p.  178°, 
anilide,  m.  p.  205°,  and  p -toluidide,  m.  p.  234°,  were  prepared. 

It.  B. 

Electrolytic  Preparation  of  p-Phenylenediamine,  Amino¬ 
salicylic  Acid,  Succinic  Acid,  and  Hydrocinnamic  Acid. 

J.  F.  Norris  and  E.  0.  Cummings  (Ind.  Eng.  Chem.,  1925,  17, 
305 — 307). — In  the  electrolytic  reduction  of  p-nitroaniline,  the 
cathode  may  be  of  carbon  and  the  anode  of  lead.  The  cell  is 
divided  by  a  porous  diaphragm.  The  cathode  solution  is  15% 
hydrochloric  acid  containing  the  p-nitroaniline  to  be  reduced ; 
the  anode  solution  is  5%  sulphuric  acid.  Electrolysis  is  carried 
out  at  75°  with  a  cathode  current  density  of  11-2  amp. /dm.2  The 
yield  of  isolated  _p-phenylenediamine  hydrochloride  is  then  91-5% 
of  theory,  and  the  current  efficiency  84%.  When  titanium  tetra¬ 
chloride  is  added  to  the  cathode  solution,  the  yield  is  94-7%  and 
the  current  efficiency  92-5%. 

Benzeneazosalicylic  acid  is  not  readily  reduced  electrolytically 
in  either  acid  or  alkaline  solution.  It  is  easily  reduced  by  titanous 
chloride  in  the  cold  and  the  solution  of  the  latter  may  be  regenerated 
electrolytically.  In  this  way,  aminosalicylic  acid  is  not  lost  in 
the  mother-liquor  and  the  yield  in  repeated  experiments  is 
94%. 

Fumaric  acid  is  reduced  electrolytically  as  follows.  The  cell, 
which  need  not  have  a  diaphragm,  contains  dilute  sulphuric  acid 
with  the  fumaric  acid  in  solution.  The  electrodes  are  both  of  lead. 
Reduction  is  carried  out  at  84°  with  a  cathode  current  density  of 
6-5  amp. /dm.2  The  yield  of  succinic  acid  (isolated)  is  85-2%  of 
theory.  The  current  efficiency  is  77%.  Maleic  acid  is  similarly 
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reduced,  but  a  diaphragm  is  here  necessary.  The  yield  is  90-5% 
and  the  current  efficiency  is  82%. 

Cinnamic  acid  is  reduced  in  presence  of  an  excess  of  sodium  hydr¬ 
oxide,  using  lead  electrodes.  The  cathode  solution,  contained  in 
a  porous  vessel,  is  stirred  rapidly  during  the  electrolysis,  because 
some  of  the  sodium  cinnamate  is  in  suspension.  The  current 
density  is  5*7  amp. /dm. 2  and  the  temperature  60°.  The  yield  is 
91%  and  the  current  efficiency  is  83%.  W.  A.  S. 

Constitution  of  Abietic  Acid.  J.  Frejka  and  F.  Balas 
{Pub.  Fac.  Sci.  Univ.  MasaryJc,  1923,  (29),  1 — 12). — On  oxidising 
abietic  acid  (from  American  colophony,  type  I)  there  are  formed 
isobutyric  acid  and  an  amorphous,  monobasic  ketonic  acid,  C10H16O3, 
m.  p.  89 — 90°,  perhaps  identical  with  Mach’s  acid  (cf.  A.,  1895, 
i,  384).  It  is  thought  to  be  2-ethyl-  1-propylcycZopropane-l-glyoxylic 
acid  or  a  similar  substance.  It  yields  an  oxime,  C10H16O2INOH, 
m.  p.  127°,  and  silver,  lead,  and  barium  salts.  B.  F. 


Condensation  of  (3-Chloro-  and  (3-Ethylcarbonato-propio- 
nitriles  with  Resorcinol.  E.  Chapman  and  H.  Stephen  (J. 
Chem.  Soc.,  1925,  127,  885 — 892;  cf.  Langley  and  Adams,  A., 
1922,  i,  1153). — p-Chloropropionitrile  does  not  react  normally  with 
resorcinol  in  presence  of  hydrogen  chloride  (cf.  Hoesch,  A.,  1915, 
i,  820).  With  equimolecular  quantities  of  the  reactants,  the  main 
product,  (3-2  :  4-dihydroxyphenylpropionic  acid  (I)  ( lactone ,  7-hydr- 
oxy-3  : 4:-dihydrocoumarin,  m.  p.  133 — 134°;  acetyl-lactone,  m.  p. 
Ill — 111*5  °)  is  accompanied  by  (3-2  :  6 -dihydroxyphenylpropionic 
acid  (II),  m.  p.  174 — 176°  (decomp.),  resolidifying  at  178°  and 
melting  again  at  224—225°  ( lactone ,  5-hydroxyS  :  4t-dihydrocoumarin, 
m.  p.  224—225°).  With  excess  of  resorcinol  (4  mols.),  2  :  4 -dihydr- 
oxyphenyl  (3-2  :  6 -dihydroxyphenylethyl  ketone  (III),  m.  p.  228 — 
229°,  and  2  :  4 -dihydroxyphenyl  (3-2  :  4- dihydroxyphenylethyl  ketone 
(IV),  m.  p.  186°  (phenylhydrazone,  m.  p.  214 — 215°),  are  also  obtained. 
The  course  of  the  reaction  is  shown  by  the  scheme  : 


CH2C1-CH2*CN 

/NcHo-CHo-CChNH 


V  ch2ci-ch2-cci:nh  (v.j 


HOl  JOH 


L2 
(VI.) 


HO 

and  f^CH^CHa-CaiNH 


JOH 


(VII.) 


C6H3(OH)2’CH2’C(NH*HCl)’C6H3(OH)2  (VIII.)  and  (ix. 


The  iminochlorides  (VI)  and  (VII),  on  hydrolysis,  give  the  acids 
(I)  and  (II) ;  the  ketimine  hydrochlorides  (VIII)  and  (IX),  resulting 
from  reaction  of  (VT)  and  (VII)  with  excess  of  resorcinol,  give  the 
ketones  (III)  and  (IV). 

(i-Ethylcarbonatopropionitrile,  obtained  by  the  action  of  ethyl 
chloroformate  on  a  pyridine  solution  of  ethylene  cyanohydrin, 
heavy,  colourless  oil,  b.  p.  127 — 128°/15  mm.,  206°/760  mm.,  con¬ 
denses  with  an  equimolecular  proportion  of  resorcinol  to  give  the 
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same  four  compounds.  Hydrogen  chloride  reacts  with  the  nitrile 
thus  : 

Et02C-0-CH2-CH2-CN  ->  Et02C-0-CH2-CH2-CCi:NH  (X.) 

->  CH2Cl*CH2-CCi:NH  (V.)  +EtOH+C02. 

The  alcohol  formed  is  shared  between  the  iminochlorides  (X)  and 
(V),  giving  a  mixture  of  the  hydrochlorides  of  [3-ethylcarbonato- 
propioimino  ethyl  ether,  Et02C‘0,CH2*CH2*C(0Et)!NH,HCl,  and 
(3-chloropropioimino  ethyl  ether,  CH2Cl,CH2*C(OEt)!NH,HCl. 
Hydrolysis  gives  ethyl  fi-ethylcarbonatopropionate,  colourless  liquid, 
b.  p.  230°,  and  ethyl  {3-chloropropionate.  These  esters  can  be  isolated 
in  the  reaction  with  resorcinol.  Their  formation  diminishes  the 
concentration  of  [3-chloropropioiminochloride  (V)  and  the  conse¬ 
quent  excess  of  resorcinol  gives  all  four  products  obtained  with 
(3-chloropropionitrile.  M.  J. 

Artificial  “Saccharin”  Substances.  Synthesis  of  Di- 
phenyl-4  :  4'-dicarboxy-3 :  S'-sulphimide  (Diphenyl-4 : 3 : 4' :  3  - 
dicarboxylicsulphinide).  L.  Harding  (J.  Soc.  Chem.  Ind.y 
1925,  44,  138 — 140t). — p-Ditolyl  was  sulphonated  and  the  product 
treated  with  ammonia.  The  resulting  pp' -dimethyldiphenyl-3  :  3'- 
disulphonamide,  m.  p.  about  300°,  was  oxidised  in  alkaline  solution 
and  the  sodium  salt  of  the  di-imide  recrystallised  many  times. 
Diphenyl- 4  :  3  :  4' :  3' -dicarboxylicsulphinide  was  difficult  to  purify. 
Although  this  substance  is  constituted  of  two  “  saccharin  ” 
molecules  fused  in  the  para  position,  it  is  tasteless  like  the  monoimide, 
diphenyl-4  :  4'-dicarboxyamide-2  :  2'-disulphimide.  F.  B. 

Syntheses  of  Substituted  Succinic  Acids  containing 
Aromatic  Residues.  W.  Baker  and  A.  Lapworth  (J.  Chem. 
Soc.,  1925,  127,  560 — 567  ;  cf.  Lapworth  and  McRae,  T.,  1922,  121, 
1699;  Lapworth  and  Higginbotham,  T.,  1922,  121,  49). — Various 
arylidenecyanoacetic  acids  have  been  esterified  by  boiling  with 
alcoholic  anhydrous  hydrogen  chloride  (yields  all  above  90%). 
The  esters  combine  more  readily  with  alkali  cyanide  than  the  free 
acids  (cf.  Higginbotham  and  Lapworth,  loc.  cit.).  Ethyl  cyano- 
phenylacrylate,  on  heating  with  sodium  cyanide  in  alcohol,  yields 
a  product  which  on  treatment  with  hydrochloric  acid  gives  ethyl 
a p -dicyano - [3 - phenylpropionate ,  m.  p.  64°  (cf.  Higson  and  Thorpe, 
T.,  1906,  89,  1471).  This  on  boiling  with  concentrated  hydro¬ 
chloric  acid  is  hydrolysed  to  phenylsuccinic  acid,  m.  p.  165°,  yield 
95%.  The  influence  which  the  a-cyano  group  exerts  on  the 
reactivity  of  the  double  bond  is  pointed  out ;  in  the  case  of  ethyl 
cinnamate,  the  yield  is  only  20%  (cf.  Higginbotham  and  Lapworth, 
loc.  cit.).  Vaniflylidenecyanoacetic  acid  in  the  same  way  gives 
vanillylsuccinic  acid,  CuH1206,  m.  p.  175 — 176°,  in  45%  yield,  the 
smallness  of  which  is  due  to  the  extreme  solubility  of  the  acid  in 
water.  Solutions  of  the  acid  in  alkali  show  various  colour 
phenomena  due  to  oxidation.  The  carbethoxy  derivative  has  m.  p. 
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197 — 198°.  Acetovanillylsuccinic  anhydride,  m.  p.  112 — 113°,  is 
formed  on  boiling  vanillylsuccinic  acid  with  acetyl  chloride.  The 
oily  dicyano  compound  obtained  by  treating  ethyl  cyanoanisyl- 
acrylate  with  sodium  cyanide  could  not  be  hydrolysed  as  in  the 
above  cases  without  forming  tarry  products,  but  in  ethereal 
solution  hydrogen  chloride  caused  the  separation  of  the  imino- 
ether  hydrochloride,  orange  crystals.  After  48  hours,  prolonged 
boiling  with  concentrated  hydrochloric  acid  gave  anisylsuccinic 
acid,  m.  p.  194 — 195°,  in  70%  yield.  Anisylsuccinic  anhydride 
has  m.  p.  90-5°.  Piperonylsuecinic  acid  (Lapworth  and  McRae, 
loc.  cit.),  prepared  as  above,  was  obtained  in  poor  yield;  piper onyl- 
succinic  anhydride  has  m.  p.  96°.  Salicylidenecyanoacetic  acid 
could  not  be  esterified  by  boiling  the  alcoholic  solution  with 
hydrogen  chloride,  instead,  a  bulky  white  solid  separated  and  then 
gradually  dissolved,  leaving  a  precipitate  of  ammonium  chloride, 
whilst  the  solution  on  keeping  deposited  ethyl  coumarin-3-carboxyl- 
ate,  m.  p.  94°  (cf.  Haarmann  and  Reimer,  D.R.-P.  189252 ;  Bechert, 
A.,  1894,  i,  488).  Bechert’s  explanation  of  the  formation  of  coumarin 
is  shown  to  be  untenable  in  view  of  the  great  stability  of  the  nitrile 
group.  The  authors  explain  the  change  by  the  scheme  : 
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The  cyano  group  condenses  with  the  o-hydroxyl  group,  forming 
an  imino  compound  (the  white  insoluble  substance)  which  is 
decomposed  by  water  with  formation  of  a  solution  of  ammonium 
coumarin-3-carboxylate.  On  acidification  coumarin-3-carboxylic 
acid,  C10H6O4,  m.  p.  187 — 188°,  is  precipitated.  The  configuration 
of  salicylidenecyanoacetic  acid,  which  does  not  form  a  lactone, 
is  that  of  the  tram  acid.  The  apparent  easy  hydrolysis  of  the 
nitrile  group  in  this  acid  (cf.  Clarke  and  Francis,  A.,  1911,  i,  205), 
according  to  the  above  scheme,  is  not  that  of  the  nitrile,  but  that 
of  the  imino  group  formed  by  its  condensation  with  the  o-hydroxyl 
group.  A.  C. 


Isomerism  of  the  Diphenylsuccinic  Acids.  A.  Madina- 
veitia  and  I.  Ribas  (Anal.  Fis.  Quim.,  1925,  23,  96 — 99,  138 — 
147). — Catalytic  hydrogenation  of  diphenylmaleic  acid  yields 
principally  (70%)  s-diphenylsuccinic  acid,  which  is  optically 
inactive  by  internal  compensation.  From  a  study  of  the  salts 
of  a-diphenylsuccinic  acid,  it  is  concluded  that  the  carboxyl  groups 
are  in  the  cis  position.  G.  W.  R. 
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©-Cresoltetrachlorophthalein,  some  of  its  Derivatives,  and 
?'so-o-Cresoltetrachlorophthalein.  W.  R.  Orndorff  and  M.  S. 
Patel  {J.  Amer.  Chem.  Soc.,  1925,  47,  863 — 867). — In  the  con¬ 
densation  of  o-cresol  with  tetrachlorophthalic  anhydride  to  form 
o-cresoltetrachlorophthalein,  fuming  sulphuric  acid  (15%)  can  be 
used  advantageously  instead  of  stannic  chloride  (cf.  Arnold,  A., 
1924,  i,  403).  Dibenzoyl-o-cresoltetrachlorophthalein  has  m.  p. 
198 — 200°.  Dibromo-o-cresoltetrachlorophthalein,  m.  p.  270 — 271°, 
is  obtained  by  brominating  o-cresoltetrachlorophthalein  in  alcohol 
It  becomes  blue  at  p H  7*2 — 7-6,  forms  a  light  blue  silver  salt,  and  a 
dark  blue  diammonium  salt  which  loses  ammonia  at  80°.  The 
diacetate,  m.  p.  237 — 239°,  dibenzoate,  m.  p.  176 — 178°,  dimethyl 
ether,  m.  p.  245 — 247°,  and  diethyl  ether,  m.  p.  172 — 175°  (decomp.), 
are  described.  Dinitro-o-cresoltetrachlorophthalein,  yellow,  m.  p. 
232 — 234°,  obtained  by  nitrating  o-cresoltetrachlorophthalein  in 
acetic  acid,  is  yellow  in  alkaline  solution,  and  yields  a  triammonium 
salt  which  loses  ammonia  on  keeping.  The  diacetate  (+H20)  has 
m.  p.  140°  with  loss  of  water,  the  anhydrous  compound  having  m.  p. 
206 — 208°.  By  the  condensation  of  o-cresol  with  2 '-hydroxy- 
m-toluoyl-3  :  4  :  5  :  Q-tetrachloro-2-benzoic  acid  (I),  m.  p.  217 — 220° 
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(cf.  Ullmann  and  Schmidt,  A.,  1920,  i,  53),  by  means  of  stannic 
chloride,  iso-o-cresoltetrachlorophthalein  (II),  m.  p.  261 — 263° 
(decomp.),  was  obtained.  It  turns  blue  at  pu  9-2 — 9-6.  P.  G.  W. 


Derivatives  of  Acenaphthene.  F.  R.  Lorriman  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  211 — 216). — When  o-(4-acenaphthoyl)- 
benzoic  acid  (cf.  Graebe,  A.,  1903,  i,  408)  is  warmed  with  acetic 
anhydride,  an  acetyl  derivative,  m.  p.  131 — 132°,  is  obtained,  which 
decomposes  at  165°  with  formation  of  a  product,  m.  p.  above  300°, 
identical  with  that  obtained  by  prolonged  action  of  acetic  anhydride 
on  the  above  acid. 

Phenyl A-acenaphthylphthalide,  m.  p.  216 — 217°,  is  prepared  by 
the  successive  action  of  benzene  and  acenaphthene  on  phthalic 
anhydride  in  presence  of  aluminium  chloride  (cf.  Rubidge  and  Qua, 
A.,  1914,  i,  539).  It  yields,  on  oxidation  with  dichromate  in 
acetic  acid,  phenyl- 1 ' -naphthylphthalideA' :  5' -dicarboxylic  acid,  the 
anhydride  of  which  has  m.  p.  291°.  This  gives,  on  reduction, 
diphenyl-1' -naphthylmethane-2  :  4' :  5' -tricarboxylic  acid,  the  an¬ 
hydride  of  which  has  m.  p.  206°,  and  from  which,  by  distillation  with 
excess  of  barium  hydroxide,  diphenyl- a-naphthylmethane  was 
obtained.  DiphenylA'-acenaphthylmethane-2-carboxylic  acid,  m.  p. 
220°  ( methyl  ester,  m.  p.  135 — 136°),  is  obtained  from  the  above 
phenyl -4-acenaphthylphthalide  by  reduction  with  zinc  and 


ORGANIC  CHEMISTRY. 


i.  673 


alcoholic  potassium  hydroxide.  When  the  barium  salt  is  reduced 
by  the  method  of  Scholl  and  Neovius  (A.,  1911,  i,  452),  diphenyl- 
4-acenaphthylmethane,  m.  p.  176°,  is  obtained,  and  this,  on  oxidation, 
affords  diphenyl-V -naphthylcarbinol-4'  :  5' -dicarboxylic  acid,  the 
anhydride  of  which  has  m.  p.  209°.  Phenyl-V -naphthylphthalide- 
4:4':  5' -tricarboxylic  acid  ( anhydride ,  m.  p.  245°),  phenyl-p-tolyl- 
4' -ace?iaphthylmethane-2-carboxylic  acid,  m.  p.  210°  ( methyl  ester, 
m.  p.  147°),  and  phenyl-p-tolyl-4-acenaphthylmethane,  m.  p.  209°, 
obtained  analogously,  are  described.  o-(4-Acenaphthoyl)benzoic 
acid  yields  4 -acenaphthylphthalide,  m.  p.  206°,  on  reduction  with 
zinc  and  ammonia,  and  phenyl-4! -acenaphthylmethane-2-carboxylic 
acid,  m.  p.  215 — 216°,  by  the  method  of  Scholl  and  Neovius.  The 
barium  salt  of  the  latter  acid  afforded  phenyl-4-acenaphthylmethane, 
m.  p.  Ill — 112°,  on  distillation,  and  this  was  oxidised  to  4- benzoyl  - 
naphthalic  acid  (Graebe,  loc.  cit.). 

4-(o-Carboxybenzoyl)naphthalic  acid  was  reduced  to  the  corres¬ 
ponding  benzyl  derivative,  m.  p.  266°.  Methyl,  m.  p.  73 — 74°,  and 
ethyl,  m.  p.  84 — 85°,  4-acenaphthoates  were  prepared.  F.  G.  W. 

Constitution  and  Configuration  of  Quinic  Acid.  P.  Karrer, 
R.  Widmer,  and  P.  Riso  ( Helv .  Chim.  Acta,  1925,  8,  195 — 202 ;  cf. 
Erwig  and  Konigs,  A.,  1889,  991 ;  Emde,  A.,  1918,  i,  265). — Quinic 
acid  is  either  1  :  3  :  4  :  6-,  1  :  3  :  4  :  5-,  or  1  :  2  :  3  :  4-tetrahydroxy- 
cycZohexane- 1  -  carboxylic  acid,  the  position  of  one  hydroxy  group 
being  uncertain.  Methyl  tetramethylquinate  prepared  according 
to  Herzig  and  Ortony  (cf.  A.,  1920,  i,  878),  on  keeping  with  ammonia 
at  the  ordinary  temperature,  gives  tetramethylquinamide,  C11H2105N, 
m.  p.  115 — 116°,  which  on  treatment  with  bromine  and  potassium 
hydroxide  yields  small  amounts  of  the  quinol  mono-  and  di-methyl 
ethers.  The  formation  of  the  dimethyl  ether  would  appear  to 
exclude  the  1  :  3  :  4  :  5-  and  1:2:3:  4-isomerides,  since  in  the 
Hofmann  degradation  the  a-methoxy  acid  amide  group  is  decom¬ 
posed.  The  presence  of  two  pairs  of  vicinal  hydroxy  groups  is 
confirmed  by  the  fact  that  quinamide  reacts  with  acetone  con¬ 
taining  1  %  of  hydrogen  chloride  to  form  diisopropylidenequinamide, 
m.  p.  155°,  [<x]d  — 27-1°.  isoPropylidenequinide  (cf.  Fischer,  A., 
1921,  i,  419)  on  treatment  with  cold  ammonia  yields  iso propylidene- 
qv inamide,  m.  p.  141°,  [a]p  — 50-92°.  Since  further  condensation 

nh2  oh  h 


with  acetone  takes  place  with  formation  of  the  dusopropylidine- 
quinamide  (above),  the  formula  (I.)  is  indicated.  It  is  con¬ 
cluded  that  the  Erwig  and  Konigs  formula  {loc.  cit.)  is  the  correct 
one,  that  the  hydroxyl  groups  are  in  the  positions  1  :  3  :  4  :  6. 
Evidence  is  given  which  shows  the  1  :  6-hydroxyl  groups  to  be  in 
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the  cis  position  on  one  side  of  the  plane  of  the  ring  and  the 
3  :  4-hydroxyl  groups  also  in  the  cis  position  on  the  other  side  of 
the  plane  (cf.  Boeseken,  A.,  1920,  i,  837),  giving  the  configuration 
(II).  The  conductivity  of  boric  acid  solutions  is  reduced  by  the 
addition  of  monoacetone  quinamide  (cf.  Boeseken,  loc.  cit.). 

A.  C. 

Constitution  of  Grignard’s  Magnesium  Compounds.  II. 

J.  Meisenheimer. — (See  i,  527.) 

Isomerism  of  the  Oximes.  XXI.  Action  of  Picryl 
Chloride  and  of  Chloro-2  :  4-dinitrobenzene  on  Aldoximes. 

0.  L.  Brady  and  L.  Klein  ( J .  Chem.  Soc.,  1925,  127,  844 — 852 ; 
cf.  A.,  1924,  i,  741). — Picryl  chloride  reacts  readily  in  alcoholic 
solution  with  the  sodium  salts  of  substituted  benzaw/ialdoximes, 
yielding  trinitrophenyl  derivatives  to  which  the  syn  configuration 
is  assigned,  since  they  are  hydrolysed  by  concentrated  hydrochloric 
acid  to  picric  acid  and  the  carboxylic  acid  through  the  nitrile,  or 
by  alkalis  to  picric  acid  and  the  nitrile  :  R* C H ! N •  0  •  C  6 H2 ( N 0 2 ) 3 — > 
(NO^gCgHa'OH+R’CN  — >  R'C02H.  No  derivatives  could  be 
obtained  from  the  sodium  salts  of  o-  and  p-hydroxybenzawfa’- 
aldoximes.  The  reaction  was  studied  in  the  case  of  the  sodium 
salts  of  the  following  sf/n-oximes :  ,benzaldoxime,  p-methoxy- 
benzaldoxime,  cinnamaldoxime,  and  heptaldoxime.  In  each  case, 
a  mixture  of  the  corresponding  aldehyde  and  nitrile  was  obtained. 
Further  investigation  of  the  mechanism  of  the  reaction  of  chloro- 
2  : 4-dinitrobenzene  on  the  sodium  salts  of  the  syn-aldoximes 
suggests  that  an  N - diriitrophenyl  derivative  is  first  formed  and  is 
immediately  hydrolysed  to  the  aldehyde  and  p-dinitrophenyl- 
hydroxylamine  :  R’CHIN0Na-l-(N02)2C6H3Cl  — >- 

(no2)2-c6h3*n(:o):chr  — >  r-cho+(no2)2c6h3-nh-oh. 

The  method  of  decomposition  of  the  latter  is  not  clear,  since  the 
final  product,  sodium  dinitrophenoxide,  is  accompanied  by  no 
trace  of  hydroxylamine. 

Fusion  of  equimolecular  quantities  of  chloro-2  :  4-dinitrobenzene 
and  either  syn-  or  emfo'-cinnamaldoxime  gives  the  same  additive 
compound,  m.  p.  69-6°,  decomposed  by  rapid  treatment  with  dilute 
sodium  hydroxide  into  chlorodinitrobenzene  and  cvcmamanti- 
aldoxime.  The  sodium  salts  of  the  corresponding  anti- aldoximes 
yielded  picryl  derivatives  of  the  following  :  benzsynaldoxime,  m.  p. 
181 — 182°  (decomp.) ;  o-methoxybenzsynaldoxime,  m.  p.  153 — 154°  ; 
-p-methoxybenz&ynaldoxime,  m.  p.  142 — 143° ;  3  :  4 -methylenedioxy- 
benzsynaldoxime,  m.  p.  152°;  o-nitrob enz synaldoxim e ,  m.  p.  157 — 
158° ;  m-nitrobenzsynaldoxime,  m.  p.  169°  ;  p - ni trob efiz synaldoxim e , 
m.  p.  168°;  -p-dimethylaminobenzsynaldoxime,  decomp.  130°; 
cinnamsynaldoxime,  m.  p.  164 — 165°.  4-Hydroxy-3-methoxybenz- 
awta’aldoxime  gave  picryl-4:-'picryloxy-3-methoxybenzsynaldoxime, 
m.  p.  178 — 179°.  Each  of  these  compounds  decomposes  at  the  m.  p. 

M.  J. 

Bromo  Derivatives  of  m-Hydroxybenzaldehyde.  H.  H. 

Hodgson  and  H.  G.  Beard  ( J .  Chem.  Soc.,  1925, 127,  875 — 881 ;  cf. 
Pschorr,  A.,  1912,  i,  775;  Krause,  A.,  1899,  i,  281). — Tribromination 
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of  m-hydroxybenzaldehyde  in  aqueous  solution  at  50°  is  sufficiently 
quantitative  to  be  suitable  for  its  determination.  Regulated 
bromination  to  the  6-mono-,  4 : 6-di-,  and  2:4:  6-tri-bromo 
derivatives  can  be  carried  out  in  chloroform  or  carbon  tetrachloride. 
The  2-,  4-,  and  6-monobromo  isomerides  are  obtained  from  the 
corresponding  2-,  4-,  and  6-nitro-3-hydroxybenzaldehydes.  The 
last  gives  a  very  bad  yield  of  bromo  derivative,  because  of  formation 
from  the  amino  compound  during  reduction  of  a  red,  amorphous 

,CH 

substance  corresponding  with  the  formula  HO*C6H3<%^  .  An 


attempt  to  introduce  bromine  into  the  p-nitrophenylhydrazone  of 
4-amino-3-hydroxybenzaldehyde  by  the  Sandmeyer  reaction  gave 
p-nitrophenylazoimide. 

2-Bromo-3-hydroxybenzaldehyde,  m.  p.  141 — 142°  {oxime,  m.  p.  148° ; 
p-nitrophenylhydrazone,  red,  m.  p.  241°),  gives  a  methoxy  derivative, 
m.  p.  45 — 46°  {oxime,  m.  p.  148° ;  p -nitrophenylhydrazone,  yellow, 
m.  p.  206 — 208°).  4-Bromo-3-hydroxybenzaldehyde,  m.  p.  131-5° 
{oxime,  m.  p.  173 — 174° ;  p- nitrophenylhydrazone ,  m.  p.  210 — 212°, 
decomp,  above  220°),  gives  a  methoxy  derivative,  m.  p.  74°  {oxime, 
m.  p.  94-5° ;  p -nitrophenylhydrazone,  m.  p.  246° ;  4-bromo-3-methoxy- 
benzoie  acid,  m.  p.  219—220°).  6-Bromo-3-hydroxybenzaldehyde 
{oxime,  m.  p.  157°,  pale  yellow  sodium  salt ;  p- nitrophenylhydrazone , 
m.  p.  240 — 243°)  gives  a  methoxy  derivative  {oxime,  m.  p.  117°; 
p-nitrophenylhydrazone,  m.  p.  225°).  4 :  Q-Dibromo-3-hydroxy- 

benzaldehyde,  m.  p.  139°  [oxime,  m.  p.  243° ;  p -nitrophenylhydrazone, 
m.  p.  259 — 260°  (decomp.)],  gives  a  methoxy  derivative,  m.  p. 
110°.  4  :  6-Dibromo-3-methoxybenzoic  acid  has  m.  p.  202 — 203°. 
2:4: 6-Tribromo-3-hydroxybenzaldehyde  gives  a  p -nitrophenyl¬ 
hydrazone,  m.  p.  229 — 230°  (decomp.).  2-Nitro-3-hydroxybenzalde- 
hyde  gives  a  dark  red  silver  salt,  which  is  decomposed  by  boiling 
water;  oxime,  m.  p.  172-5°,  red  sodium  salt;  and  p -nitrophenyl¬ 
hydrazone,  m.  p.  240 — 250°  (decomp.).  4-Nitro-3-hydxoxybenzalde- 
hyde  gives  a  brick-red  silver  salt,  stable  in  hot  water;  oxime, 
m.  p.  164°,  brilliant  red  sodium  salt ;  p -nitrophenylhydrazone,  m.  p. 
265 — 266° ;  and  methoxy  derivative  (p -nitrophenylhydrazone,  m.  p. 
236 — 238°).  6-Nitro-3-hydroxybenzaldehyde  gives  a  brownish- 
yellow  silver  salt,  decomposed  by  boiling  water;  oxime,  m.  p. 
178 — 179°,  yellow  sodium  salt ;  and  p -nitrophenylhydrazone,  decomp. 
250°,  m.  p.  above  300°.  M.  J. 


Substitution  in  Resorcinol  Derivatives.  I.  Nitration  of 
Derivatives  of  p-Resorcylaldehyde .  M.  G.  S.  Rao,  C.  Srik- 
antia,  and  M.  S.  Iyengar  {J.  Chem.  Soc.,  1925,  127,  556 — 560). — 
Nitration  of  2-hydroxy-4-methoxybenzaldehyde  in  glacial  acetic 
acid  at  10 — 15°  gives  a  75 — 80%  yield  of  5-nitro-2-hydroxy- 

4- methoxybenzaldehyde,  m.  p.  168 — 169° ;  the  oxime,  yellow,  has 
m.  p.  215 — 216°,  the  phenylhydrazone,  orange,  has  m.  p.  197 — 198°. 
Oxidation  of  the  nitro-aldehyde  with  permanganate  or  nitration  of 
p-methoxysalicylic  acid  (cf.  Perkin,  T.,  1902,  81,  1056)  gives 

5- nitro-2-hydroxy-4-methoxybenzoic  acid,  m.  p.  228°  (decomp.), 
which  when  heated  with  water  at  160 — 170°  is  almost  quantitatively 
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converted  into  4-nitroresorcinol  3-methyl  ether,  m.  p.  143° 
(Weselsky  and  Benedikt,  Monatsh.,  1880,  1,  887,  give  m.  p.  144°). 
The  nitro  group  in  the  nitro-acid,  and  consequently  in  the  nitro- 
aldehyde,  is  therefore  in  position  5.  It  was  not  found  possible  to 
confirm  this  by  treating  5-nitro-p-resorcylic  acid  with  methyl 
iodide  or  sulphate,  as  methylation  did  not  take  place.  Methyl 
p-methoxysalicylate,  m.  p.  49°  (prepared  by  the  action  of  methyl 
sulphate  on  (3-resorcylic  acid),  on  treatment  with  nitric  acid  (d  1-42) 
in  acetic  acid  gives  methyl  5-nitro-2-hydroxy-4-methoxybenzoate, 
m.  p.  137 — 138°.  This  nitro  ester  on  hydrolysis  with  potassium 
ethoxide  gives  5-nitro-2-hydroxy-4-methoxybenzoic  acid.  2  :  4-Di- 
methoxybenzaldehyde  (from  methyl  sulphate,  sodium  hydroxide, 
and  2-hydroxy-4-methoxybenzaldehyde)  on  nitration  gives  5 -nitro- 
2  :  4:-dimethoxybenzaldehyde,  m.  p.  188 — 189°,  in  75—80%  yield. 
Methylation  of  5-nitro-2-hydroxy-4-methoxybenzaldehyde  with 
methyl  iodide  and  silver  oxide  gives  the  same  compound  with  m.  p. 
one  degree  higher ;  the  oxime  has  m.  p.  184 — 185°  and  the  Tiydrazone, 
m.  p.  169 — 170°.  4l-M ethoxy -2- ethoxybenzaldehyde,  m.  p.  65 — 66°, 
is  obtained  by  treating  a  chloroform  solution  of  2-hydroxy-4- 
methoxybenzaldehyde  with  ethyl  iodide  and  silver  oxide.  The 
oxime  has  m.  p.  95 — 96°,  the  hydrazone,  m.  p.  110 — 1110.  Nitration 
of  the  aldehyde  or  ethylation  of  5-nitro-2-hydroxy-4-methoxy- 
benzaldehyde  gives  5-nitro-4:-methoxy-2-ethoxybenzaldehyde,  m.  p. 
138 — 139° ;  oxime,  m.  p.  185 — 186°,  hydrazone,  m.  p.  185 — 186°.  The 
nitro  compounds  obtained  by  alkylating  nitro-phenolic  aldehydes  by 
Purdie’s  method  are  usually  yellow  and  melt  a  degree  higher  than 
those  (red  or  brown)  obtained  by  direct  nitration  of  the  dialkyl- 
aldehydes.  The  position  [5]  of  the  nitro  group  is  in  accord  with  the 
results  of  other  workers  (cf.  Gattermann,  A.,  1908,  i,  28;  Perkin, 
T.,  1902,  81,  1056;  Bauer,  A.,  1915,  i,  606).  The  authors  are 
unable  to  decide  whether  the  3-isomeride  is  also  formed.  2-Hydroxy  - 
4-methoxybenzaldehyde,  unlike  its  isomeride  vanillin,  is  affected 
by  moisture.  Halogen  acids  (except  hydrofluoric)  convert  it  into 
dark  red  solids.  That  produced  by  hydrochloric  acid  contains 
methoxy  groups  but  no  halogen,  and  gives  an  acetyl  derivative  and  a 
crimson  bromo  derivative.  2  : 4-Dimethoxy-  and  4-methoxy- 
2-ethoxy-benzaldehyde  dissolve  more  readily  in  concentrated  hydro¬ 
chloric  acid,  and  from  the  solutions  violet  and  crimson  amorphous 
solids  are  deposited.  The  nitro-phenolic  aldehydes  and  their 
ethers  do  not  give  these  coloured  solids.  2-Hydroxy-4-methoxy- 
benzaldehyde  may  be  used  to  detect  indole  in  cultures  and  gives 
similar  but  more  delicate  and  less  transient  colorations  than  vanillin. 
Vanillylidenenitrom ethane  (prepared  by  dissolving  vanillin  in 
absolute  alcohol  and  adding  the  calculated  quantity  of  nitro - 
methane)  may  be  used  as  an  indicator  for  colorimetric  measurements 
within  the  two  ranges  pn  7 — 8-5  and  p3  10 — 11*5.  A  rough  deter¬ 
mination  gave  ps  2 — 6,  pale  yellow;  p3  7,  pale  pink;  pa  8 — 10, 
pink ;  pH  11,  pale  pink ;  p3  12,  colourless.  It  is  sensitive  to  carbonic 
acid,  but  gives  sharp  results  with  ammonia  and  mineral  acids. 

A.  C. 
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Acid  Character  of  Ketoximes  :  Addendum.  P.  Pfeiffer 
(J.  pr.  Chem.,  1925,  [ii],  109,  376). — Explanatory,  in  reply  to  Marek- 
wald.  The  work  in  question  (this  vol.,  i,  270)  was  approached 
from  the  practical  and  not  from  the  physical  side.  The  solution- 
acidity  is  defined  as  the  number  of  mols.  of  acid  dissolved  by  100 
mols.  of  iV-potassium  hydroxide.  R.  B. 

Organo-metallic  Compounds  of  Aluminium.  II.  Action 
of  Ketones.  P.  Leone  and  A.  Braicovic  (Aiti  B.  Accad.  Lincei, 
1924,  [v],  33,  567 — 569;  cf.  this  vol.,  i,  529). — The  interaction 
between  a  ketone  and  an  aluminium  alkyl  (or  aryl)  iodide  results 
in  the  formation  of  either  an  unsaturated  ketone  or  a  benzenoid 
hydrocarbon.  Thus,  when  treated  with  aluminium  ethyl  (or 
i.soamyl)  iodide,  acetone  yields  mesityl  oxide,  whilst  acetophenone 
yields  triphenylbenzene.  T.  H.  P. 

Transformations  of  5-Tetralone  [1-Keto-l  :  2  :  3  :  4-tetra- 
hydronaphthalene].  G.  Schroeter  [with  F.  Zadek  and  J. 
Hoffmann]  ( Ber .,  1925,  58,  [JS],  713 — 721 ;  cf.  Schroeter,  A.,  1922, 
i,  1036). — 1-Keto-l  :  2  :  3  :  4-tetrahydronaphthalene  is  smoothly 
converted  by  zinc  and  ethyl  bromoacetate  in  the  presence  of 
benzene  into  ethyl  \-hydroxy-\  :  2  :  3  :  4:-tetrahydronaphthyl-l-acetate, 
b.  p.  145 — l50°/0-3  mm.  (1-hydroxy-l  :  2  :  3  :  4 -tetrahydronaphthyl- 
1-acetic  acid,  its  lead  salt,  and  1-hydroxy-l  :  2  :  3  :  4-tetrahydro- 
naphthyl-l-acethydrazide,  m.  p.  97 — 99°,  are  described).  Con¬ 
densation  proceeds  less  smoothly  if  magnesium  is  substituted  for 
zinc  and  leads  also  to  the  production  of  1  :  V -dihydroxydi-1  :  T- 
tetrahydrodinaphthyl,  m.  p.  189 — 190°,  which  readily  loses  water 
with  formation  of  1  :  V -hisdihy dr onaphthyl,  m.  p.  139 — 140°  (corre¬ 
sponding  dibromide,  m.  p.  100°  (decomp.)].  The  oily  1 -hydroxy  - 
1:2:3:  4-tetrahydronaphthyl-l- acetic  acid  when  preserved  in  a 
desiccator,  or  its  ester  when  treated  with  formic  acid  or  phosphoric 
oxide  in  the  presence  of  benzene,  loses  water,  yielding  a  mixture 
of  tetrahydronaphthylylene-l-acetic  acid,  C10H10ICH*CO2H,  m.  p. 
90 — 92°,  and  3  :  4-dihydronaphthyl-l -acetic  acid,  m.  p.  105 — 106°, 
with  a  small  amount  of  an  isomeric  acid,  m.  p.  163 — 164°.  The 
dihydronaphthylacetic  acid,  m.  p.  100°,  described  by  von  Braun 
(A.,  1923,  i,  108)  appears  to  be  a  mixture  of  the  acids  of  m.  p.  90 — 92° 
and  105 — 106°.  Tetrahydronaphthylylene-1 -acetic  acid  appears 
to  be  converted  into  3  :  4-dihydronaphthyl-l -acetic  acid  when  its 
alcoholic  solution  is  exposed  to  light.  Ethyl  tetrahydronaphthylylene- 
1  -acetate,  b.  p.  145°/0-5  mm.,  df  1-078,  is  prepared  by  the  action  of 
ethyl  iodide  on  the  silver  salt  of  the  acid.  Treatment  of  tetra- 
hydronaphthylylene-1 -acetic  acid  or  3  :  4-dihydronaphthyl-l -acetic 
acid  with  ethyl  alcohol  and  sulphuric  acid  yields  ethyl  3  :  4 -dihydro- 
naphthyl-1 -acetate,  b.  p.  172°/14  mm.,  176°/16  mm.,  df  1-0828. 
Catalytic  reduction  of  the  esters  of  the  mixed,  unsaturated  acids 
gives  slightly  impure  ethyl  tetrahydronaphthyl-1 -acetate,  b.  p.  160 — 
164°/l-5  mm.,  df  1-0595,  from  which  tetrahydronaphthyl-l-acetic 
acid,  b.  p.  192°/13  mm.,  is  obtained  by  hydrolysis  and  is  purified 
by  means  of  the  copper  salt.  The  unsaturated  acids  quantitatively 
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evolve  carbon  dioxide  when  boiled  with  dilute  sulphuric  acid. 
Tetrahydronaphthylylene-1  -acetic  acid  yields  homogeneous  1  -methyl¬ 
ene-!  :  2  :  3  :  4-tetrahydronaphthalene,  b.  p.  103°/14  mm.,  (If  0*9836, 
which  is  converted  by  ozone  in  the  presence  of  chloroform  and 
subsequent  decomposition  of  the  vitreous  ozonide  with  water 
into  formaldehyde  and  1-keto-l  :  2  :  3  :  4-tetrahydronaphthalene. 
3  :  4-Dihydronaphthyl-l -acetic  acid  affords  l-methyl-3  :  4 -dihydro- 
naphthalene,  b.  p.  107°/14  mm.,  df  0*9901,  which  is  converted  by 
ozone  into  (3-o-acetylphenylpropaldehyde  (identified  as  the  disemi- 
carbazone,  m.  p.  232°).  The  action  of  warm  formic  acid  on  1-methyl- 
oc-tetrahydro-a-naphthol  yields  exclusively  1 -methyl-3  :  4-dihydro- 
naphthalene,  whereas  according  to  von  Auwers  (this  vol.,  i,  241) 
1 -methylene- 1  :  2  :  3  :  4-tetrahydronaphthalene  is  produced  simul¬ 
taneously  when  the  cold  reagent  is  used.  H.  W. 


Beckmann  Rearrangement.  II.  A.  Lachmann  (J.  Amer. 
Ghent.  Soc.,  1925, 47,  260 — 265). — As  the  formation  of  benzophenone- 
oxime  is  a  reversible  reaction,  hydrolysis  of  the  oxime  being  brought 
about  by  hydrochloric  acid,  it  follows  that  when  the  oxime  hydro¬ 
chloride  is  heated  in  water,  only  a  small  concentration  of  the  salt 
is  present  at  any  instant.  Consequently,  products  of  the  Beckmann 
rearrangement,  which  takes  place  through  the  salt  (cf.  A.,  1924, 
i,  861),  will  appear  only  slowly.  At  100 — 150°,  1 — 2  days  are 
necessary  for  the  rearrangement  to  take  place,  and  as  benzanilide 
is  hydrolysed  under  these  conditions,  the  final  products  are  aniline 
and  benzoic  acid.  Phenol  is  obtained  as  a  by-product,  derived 
from  the  aniline  by  nitrous  acid  from  some  decomposition  of  the 
hydroxylamine.  F.  G.  W. 


Asymmetric  Nitrogen  Atom.  LIII.  Activation  Problem 
in  the  Case  of  Quaternary  Ammonium  Bases  with  a  Double 
Linking  at  the  Nitrogen  Atom.  E.  Wedekind  ( Annalen , 
1925,  442,  119 — 129). — In  the  hope  that  it  might  be  possible  to 
activate  the  nitrogen  atom  in  a  compound  of  the  type,  N(!A)BCD, 
the  double  linking  between  nitrogen  and  carbon  not  being  present 
in  a  ring,  benzophenonephenylimine  methiodide,  CPh2!NMePh*l. 
was  treated  with  silver  d-camphorsulphonate,  whereby,  owing  to 
hydrolysis,  methylaniline  d-camphorsulphonate,  [J7]n  +  50*46°  in 
water,  was  obtained.  The  case  in  which  the  double  linking  is  placed 
between  two  nitrogen  atoms  in  a  ring  was  examined  by  converting 


triphenyltetrazolium  bromide,  CPh<t' 


N-NPh 

NlNPh-Br’ 


into  the  corre¬ 


sponding  d-camphorsulphonate,  m.  p.  (indefinite)  187°,  and  d -bromo- 
camphorsulphonate,  the  molecular  rotations  of  which  did  not  differ 
appreciably  from  those  of  the  acidic  ions ;  the  regenerated  bromides 
were  optically  inactive. 

A  further  effort  to  establish  the  presence  of  an  asymmetric 
centre  was  made  by  attempting  to  isolate  two  stereoisomeric  salts, 
N+  . .  .  C~  and  N-  .  .  .  C~,  by  the  addition  of  an  optically  active 
alkyl  halide  to  a  tertiary  base  with  a  double  linking  between  carbon 
and  nitrogen.  The  quaternary  salt,  m.  p.  164 — 166°  (decomp.), 
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obtained  from  isoquinoline  and  Z-menthyl  iodoacetate  appeared, 
however,  to  be  homogeneous ;  this  was  also  the  case  with  the 
corresponding  chloride,  decomp.  147 — 150°,  and  nitrate,  m.  p.  178°. 
Attempts  to  separate  the  d -camphor sulphonate,  m.  p.  151 — 152°, 
into  different  components  were  unsuccessful.  Similar  negative 
results  were  obtained  with  the  additive  compound,  m.  p.  203 — 206°, 
from  isoquinoline  and  Z-bomyl  iodoacetate  and  with  the  corre¬ 
sponding  nitrate,  m.  p.  116 — 118°,  and  d -camphor sulphonate,  m.  p. 
119 — 121°.  The  conclusion  is  reached  that  there  is  no  evidence 
of  the  presence  of  an  asymmetric  centre  in  quaternary  ammonium 
salts  containing  a  doubly- linked  nitrogen  atom  and  that  the  latter 
becomes  asymmetric  only  when  all  its  valencies  are  attached  to 
different  groups.  H.  W. 

Comparison  of  Migratory  Tendencies  of  Hydrogen  and 
some  Acyclic  Radicals.  J.  Levy  and  R.  Lagrave  (Gompt. 
rend.,  1925,  180,  1032 — 1034). — The  conversion  of  substances  of 
the  type  CRR'(OH)-CH(OH)Me  into  the  ketones  CHRR'-COMe 
(A.,  1906,  i,  581,  724;  1907,  i,  130;  1910,  i,  316)  appeared  to 
indicate  preferential  migration  of  hydrogen  as  compared  with  the 
methyl  group,  but  the  evidence  is  not  conclusive  since  the  change 
might  have  taken  place  through  the  dehydration  product 
CRR'IC(OH)Me.  To  remove  this  uncertainty,  isomeric  change  in 

the  substituted  ethylene  oxides,  Att-d^O,  has  been  studied.  By 

CHR 

oxidation  of  the  corresponding  olefines  with  perbenzoic  acid  are 
obtained  ^-diphenyl- x-propyleneoxide,  b.  p.  178 — 180°/21  mm., 

m.  p.  34°,  and  <x<x.-diphenyl-a,-butylene  oxide,  ^>0,  b.  p.  170 — 

CHEt 

175°/18  mm.  The  former  yields  on  distillation  at  atmospheric 
pressure  a-phenylbenzyl  methyl  ketone  ( semicarbazone ,  m.  p.  165 — 
166°),  whereas  the  latter  yields  a  mixture  of  a-phenylbenzyl  ethyl 
ketone  ( semicarbazone ,  m.  p.  194 — 195°)  and  aa-diphenylbutalde- 
hyde,  CEtPh2-CHO  (semicarbazone,  m.  p.  175 — 176°),  the  ketone 
predominating.  Migration  of  the  hydrogen  atom  therefore  occurs 
exclusively  in  preference  to  that  of  a  methyl  group  and  preponderates 
over  the  migration  of  an  ethyl  group.  G.  M.  B. 

Migrational  Tendencies  of  Organic  Radicals.  II.  Com¬ 
parison  of  p-Anisyl  and  Phenyl  Groups.  M.  Tiffeneau  and 
A.  Orekhov  {Bull.  Soc.  chim.,  1925,  [iv],  37,  430 — 439). — In  the 
pinacolic  and  semipinacolic  transpositions  the  migratory  power  of 
the  p-anisyl  group  is,  in  every  case  studied,  greater  than  that  of 
the  phenyl  group.  s.-p-Dimethoxybenzpinacone,  on  dehydration 
with  sulphuric  acid  or  acetyl  chloride,  yields  exclusively  phenyl 
aa-di-p-anisylbenzyl  ketone,  the  constitution  of  which  is  deter¬ 
mined  by  (a)  its  hydrolysis  to  phenyldi-p-anisylmethane  and 
benzoic  acid,  and  (b)  its  reduction  by  means  of  the  Grignard  reagent 
to  ap-diphenyl-pp-di-p-anisylethyl  alcohol.  p-Methoxybenzo- 
phenone  and  cfi-p-methoxybenzophenone,  on  reduction  by  zinc  in 
acetic  acid  solution,  give  directly  the  transposed  pinacolins  and 
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not  the  intermediate  pinacones ;  this  behaviour  appears  charac¬ 
teristic  of  the  p-anisyl  group. 

On  treatment  with  silver  nitrate,  aa-phenyl-p-anisylethylene 
iodohydrin  gives  exclusively  p-methoxydeoxybenzoin  by  the 
migration  of  the  p-anisyl  group.  The  action  of  magnesium  phenyl 
bromide  on  di-p-methoxybenzil  in  ethereal  solution  yields  a.-di-p- 
methoxybenzpinacone,  m.  p.  170 — 171°,  which,  on  -warming  with 
50%  sulphuric  acid  or  acetyl  chloride,  gives  phenyl  act-di-p-anisyl- 
benzyl  ketone,  m.  p.  125 — 126°.  By  reduction  of  the  pinacolin  with 
magnesium  ethyl  bromide,  a.$-diphenyl-$$-di-p-anisylethyl  alcohol 
is  obtained. 

On  reduction  by  zinc  powder  in  acetic  acid,  p-methoxybenzo- 
phenone  also  gives  the  above  ketone,  and  di-p-methoxybenzo- 
phenone  yield-:  tetra-p-meihoxybenzpinacolin,  pale  yellow  crystals, 
m.  p.  136 — 137°,  which,  on  hydrolysis  with  alcoholic  potassium 
hydroxide,  yields  tri-p-anisylmethane  and  anisic  acid. 

The  iodohydrin  of  aa-phenyl-p-anisylethylene,  prepared  by  treat¬ 
ing  the  hydrocarbon  with  iodine  in  the  presence  of  mercuric  oxide, 
yields  phenyl  p-methoxybenzyl  ketone,  bright  spangles,  m.  p.  98 — 
99°,  on  treatment  with  silver  nitrate  solution.  This  ketone  reacts 
with  benzyl  chloride  in  the  presence  of  sodium  ethoxide,  giving 
phenyl  $-phenyl-a-p-anisylethyl  ketone,  m.  p.  135 — 136°,  and  with 
amyl  nitrite  in  the  cold  in  the  presence  of  sodium  ethoxide  yielding  a 
mixture  of  isomeric  oximes,  one  in  large,  colourless,  prismatic  needles, 
m.  p.  163 — 164°,  soluble  in  ether,  and  the  other  soluble  in  water, 
m.  p.  115 — 116°,  resolidifying  with  m.  p.  163 — 164°,  being  quan¬ 
titatively  transformed  into  the  other  isomeride.  L.  F.  H. 

Attempts  to  Prepare  Meta  Condensed  Ring  Systems  in 
the  Aromatic  Series.  P.  Pfeiffer,  E.  Prahl,  W.  Fitz,  and 
W.  Stoll  (J.  pr.  Chem.,  1925,  [ii],  109,  41 — 58). — In  view  of  the 
fact  that  p-methoxyphenyl  o-nitrostyryl  ketone  and  o-nitrostyryl 
p-methoxystyryl  ketone  on  reduction  readily  condense  between 
the  carbonyl  group  and  the  primarily  formed  amino  group,  yield¬ 
ing  2-p-methoxyphenylquinoline  and  2-p-methoxystyrylquinoline, 
attempts  have  been  made  to  obtain  a  nine-membered  ring  system 
by  reduction  of  m-nitrocinnamylidene-p-methoxyacetophenone  : 

ch:ch-ch:ch  ch:ch— ch 

/\  i  __>  /\  ji 
l  Jnh2  r-co  IJn:cr-ch 

Conditions  which  lead  to  quinoline  condensation  with  the  o-nitro 
compounds  uniformly  yield  the  m-aminoketone  when  the  ra-nitro 
compound  is  reduced. 

p -M  ethoxy  phenyl  o-nitrostyryl  ketone,  greenish-yellow,  m.  p.  113 — 
115°,  is  obtained  from  o-nitrobenzaldehyde  and  p-methoxyaceto- 
phenone  in  presence  of  alcoholic  sodium  hydroxide,  p  -M  ethoxy  - 
phenyl  m-nitrostyryl  ketone,  yellow,  m.  p.  153° ;  o-nitrostyryl 
p-methoxystyryl  ketone,  greenish- yellow,  m.  p.  124°;  m-nitrostyryl 
p-methoxystyryl  ketone,  yellow,  m.  p.  159 — 160° ;  m -nitrocinnamyl- 
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ideneacetophenone,  yellow,  m.  p.  157 — 158° ;  m-ni trocinnamylidene- 
p-methoxy acetophenone,  golden-yellow,  m.  p.  175 — 176°;  and 
] p-anisylidene-m-nitrocinnamylideneacetone ,  golden-yellow,  m.  p.  167°, 
were  similarly  prepared.  The  colour  reactions  of  these  nitro- 
ketones  with  sulphuric  and  with  trichloroacetic  acid  are  described. 

Reduction  of  p-methoxyphenyl  m-nitrostyryl  ketone  with  stan¬ 
nous  chloride  and  hydrogen  chloride  in  acetic  acid  gives  the  p -meth- 
oxy phenyl  m-aminostyryl  ketone,  orange-yellow,  m.  p.  139 — 141° 
(benzoyl  derivative,  m.  p.  161 — 162°).  m-Aminostyryl  p-methoxy- 
styryl  ketone,  orange-yellow,  m.  p.  146 — 148°  ( perchlorate , 
C18H1702N,2HC104, 

Bordeaux-red) ;  m -aminocinnamylideneacetophenone,  yellow,  m.  p. 
152 — 153°  ( hydrochloride ,  C17H150N,HC1,  colourless,  perchlorate, 
Ci7H150N,2HC104,2H20,  dark  red;  p-anisylidene-m-aminocinna- 
mylideneacetone,  ochreous  yellow,  m.  p.  162°  (black  per¬ 
chlorate',  hydrochloride,  C20H19O2N,HCl,  brownish-yellow),  were 
similarly  prepared.  Reduction  of  p-methoxyphenyl  o-nitrostyryl 
ketone  under  similar  conditions  gives  2-p -anisylquinoline,  colourless, 
m.  p.  125 — 126°  (canary-yellow  perchlorate,  C46H130N,HC104 ; 
hydrochloride,  C16H130N,HC1,  greenish-yellow),  whilst  o-nitrostyryl 
p-  methoxy  styry  1  ketone  similarly  yields  anisylidenequinaldine 
(Bialon,  A.,  1902,  i,  828),  the  orange-yellow  perchlorate, 
C18H150N,HC104, 

and  orange-yellow  hydrochloride  of  which  are  described.  R.  B. 

jpftotoDypnopinacolins.  M.  Delacre  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  440 — 452). — On  exposing  »Z&odypnopinacolin  in  alcoholic 
solution  to  the  action  of  sunlight,  a  mixture  of  a-  and  [i-photo- 
dypnopinacolins  with  a  trace  of  (3-benzopinacolin  is  produced  (cf. 
A.,  1896,  i,  591).  When  treated  with  potassium  hydroxide  (A., 
1896,  i,  662),  a-p&oiodypnopinacolin  yields  a  mixture  of  y-  and 
o-p/iotodypnopinacolins.  y-p/ioZoDypnopinacolin  gives  a  carmine- 
red  coloration  with  concentrated  sulphuric  acid.  8-p/wfoDypnopin- 
acolin  is  unchanged  on  treatment  with  acetic  acid  or  anhydride, 
absorbs  bromine  giving  a  resin,  and  on  treatment  with  potassium 
hydroxide  yields  a  substance,  C32H240  or  C32H26°>  m-  p-  212~ 
213°,  unacted  on  by  acetyl  chloride.  On  exposure  to  sunlight, 
(3-pftofodypnopinacolin  is  transformed  into  a-p7&o£odypnopinacolin 
and  a  reddish-brown  resin  similar  to  that  obtained  by  the  irradiation 
of  a-pftoiodypnopinacolin  itself.  (3-toeoDypnopinaeolin,  on  ex¬ 
posure  to  sunlight  gives  some  a^&odypnopinacolin,  and  y-luteo- 
dypnopinacolin  yields  a  substance,  C32H260,  m.  p.  204 — 205°. 
Treatment  of  this  substance  with  potassium  hydroxide  yields 
silky  needles,  m.  p.  184°.  A  theoretical  discussion  of  the  papers 
of  this  series  (cf.  A.,  1920,  i,  236)  is  appended.  L.  F.  H. 

Unsaturated  1  :  4-Diketones.  I.  Halogen  Derivatives  of 
Dibenzoylethylene  and  Related  Substances.  J.  B.  Conant 
and  R.  E.  Lutz  (J.  Amer.  Chem.  8oc.,  1925,  47,  881 — 892). — 
0L$-Dichloro-a.$-dibenzoylethane,  m.  p.  167°,  is  obtained  by  the 
action  of  chlorine  on  fraws-dibenzoylethylene  (cf.  Conant  and 
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Lutz,  A.,  1923,  i,  685;  Oddy,  ibid.,  1098)  and  also  by  the  action 
of  dry  hydrogen  chloride  on  dibenzoylacetylene  in  chloroform. 
An  isomeride  is  obtained,  together  with  the  above  product,  by  the 
action  of  chlorine  on  a  suspension  of  cis-dibenzoylethylene  in 
chloroform  at  —20°.  afi-Dichloro-xfi-ditoluoylethane,  m.  p.  210°, 
cc$-di-(4:-chlorobenzoyl)- ,  m.  p.  201°,  <x.$-di-(6-chloro-m-toluoyl)-,  m.  p. 
207°,  and  a$-dibromo-<xfi-di-(2  :  4  :  6-trimethylbenzoyl)- ethane,  m.  p. 
207°,  were  prepared  similarly  from  the  trans  isomerides  of  the 
corresponding  unsaturated  diketones.  When  either  of  the  isomerides 
of  the  above  dichlorodibenzoylethane  is  dissolved  in  acetic  anhydride 
containing  concentrated  sulphuric  acid,  it  is  converted  into  3  :  4 -di- 
chloro-2  :  5 -diphenyl furan,  m.  p.  91°.  a-Chloro-a.$-dibenzoylethylene 
was  obtained  in  a  labile  (a)  form,  m.  p.  53°,  by  the  action  of  absolute 
alcoholic  hydrogen  chloride  on  dibenzoylacetylene,  and  in  a  stable 
(p)  form,  m.  p.  75°,  by  refluxing  an  alcoholic  solution  of  either  of 
the  above  dichlorodibenzoylethanes.  The  labile  form  is  converted 
into  the  stable  isomeride  when  it  is  exposed  to  sunlight  in  chloro¬ 
form  solution  in  presence  of  a  trace  of  iodine.  Both  isomerides 
are  reduced  by  titanous  chloride  to  a-  chlor o-  a  |3 -dibenzoylethane . 
a.-Bromo-a.$-dibenzoylethylene,  m.  p.  88°,  is  obtained,  analogously 
to  the  above  chloro  derivative,  together  with  a  compound,  m.  p. 
126°.  A  labile  isomeride  was  not  obtainable.  It  is  reduced  by 
titanous  chloride  to  dibenzoylethane.  Labile  and  stable  modific¬ 
ations  of  Oi$-dichloro-a.$-dibenzoylethylene,  m.  p.  66°  and  162°, 
respectively,  were  prepared  by  the  action  of  chlorine  on  dibenzoyl¬ 
acetylene  in  chloroform.  Corresponding  isomerides  of  a $-dibromo- 
ccfi-dibenzoylethylene,  m.  p.  108°  and  213°,  respectively,  were  also 
prepared.  Tetrabromo-v$-dibenzoylethane,  m.  p.  188 — 188-5°,  is 
obtained  by  brominating  dibenzoylacetylene  in  acetic  acid  at  100°. 
a- M ethoxy -oa^-dibenzoylethylene,  m.  p.  108-5°,  and  a-phenoxy-afi- 
dibenzoylethylene,  m.  p.  92°,  are  obtained  respectively  by  the  action 
of  sodium  methoxide  in  methyl  alcohol,  and  sodium  phenoxide 
in  ether,  on  dibromodibenzoylethane.  The  following  similarly 
constituted  ethylenes  are  described  :  <x-methoxy-v.$-ditoluoyl-,  m.  p. 
100°;  u-ethoxy-u^-dibenzoyl-,  m.  p.  103°;  ct.-m-tolyloxy-tx{i-dibenzoyl- , 
m.  p.  104-5° ;  a-p-tolyloxy-a.^-dibenzoyl-,  m.  p.  165° ;  a -methoxy- 
afi-di-{4:-chlorobenzoyl)-,  m.  p.  131°;  cc-methoxy-u.$-di-(()-chloro-va- 
toluoyl)-,  m.  p.  123-5°;  <x-methoxy-v.$-di-{2  :  ^-dimethylbenzoyl)- , 
m.  p.  117-5°,  and  oi-methoxy-a.$-di-{2  :  4  :  Q-trimethylbenzoyl)-ethylene, 
m.  p.  120°.  4-Methoxy-2  :  5-diphenyl  furan,  m.  p.  115°,  was  obtained 
by  reducing  a- methoxy-  a  [i - dibenzoylethylene  with  zinc  and  acetic 
acid.  a.-m-Tolyloxy-oL$-dibenzoylethane,  m.  p.  111°,  is  obtained  by 
reducing  the  corresponding  ethylene  with  chromous  chloride. 
u-Amino-u^-dibenzoylethylene,  yellow,  m.  p.  137-5°,  was  prepared 
by  the  action  of  alcoholic  ammonia  on  dibromodibenzoylethane. 
a.-Amino-v$-dHoluoylethylene,  similar,  has  m.  p.  136°.  Alcoholic 
potassium  hydroxide  afforded  similarly  v.-hydroxy-v$-dibenzoyl- 
ethylene,  yellow,  m.  p.  indefinite,  giving  a  green  copper  salt.  The 
following  ethylene  derivatives  were  prepared  by  the  Friedel-Crafts 
reaction  from  fumaroyl  chloride  :  a.$-di-(6-chloro-m-toluoyl)-,  pale 
yellow,  m.  p.  167° ;  a.$-di-(4:-chloro-m-toluoyl)-,  pale  yellow,  m.  p. 


ORGANIC  CHEMISTRY. 


i.  683 


158°;  afi-di-u-naphthoyl-,  pale  yellow,  m.  p.  140°,  and  a(3-cZi-(4- 
bromobenzoyl)-ethylene,  yellow,  m.  p.  188-5°.  F.  G.  W. 

Diketones  and  Mixed  Ketones  derived  from  the  a-Mono- 
nitrile  of  Camphoric  Acid  and  from  Methyl  Cyanocampholate. 

A.  Haller  and  F.  S.  Legagneur  ( Compt .  rend.,  1925,  180,  881 — 
886). — The  methyl  ester  of  camphoric  acid  a-mononitrile  is  pre¬ 
pared  by  adding  methyl  alcohol  to  the  product  of  interaction  of 
tsonitrosocamphor  and  thionyl  chloride.  It  reacts  with  mag¬ 
nesium  phenyl  bromide,  and  by  treating  the  product  with  ice- 
water  and  hydrogen  bromide,  the  ketimine  hydrobromide, 
C8H14(COPh)*CPh:NH,HBr, 

m.  p.  211 — 213°,  [a]H  —53°  16'  in  alcohol,  is  deposited.  This  is 
converted  by  boiling  alcohol  containing  a  little  hydrogen  chloride 
into  1  :  %-dibenzoyl-l  :  2  :  2-trimethylcyc\opentane,  m.  p.  118°,  [a]™ 
—60°  10'  in  benzene;  the  monoxime,  m.  p.  199 — 200°,  is  regarded 
as  the  a-compound,  since  it  may  be  obtained  directly  from  the 
ketimine  hydrobromide.  The  ethereal  solution  from  the  Grignard 
reaction  yields  diphenyl,  together  with  l -benzoyl-1  :  2  :  2-trimethyl- 
eycHopentane-Z-carboxylamide,  m.  p.  172 — 175°  (softening  from  120°), 
Md  +44°  51'  in  alcohol  {oxime,  m.  p.  194 — 196°),  converted  by 
alcoholic  potassium  hydroxide  or  by  hydrogen  chloride  into  (inactive) 
1-benzoyl-l  :  2  :  2-trimethyleyelopentane  ^-carboxylic  acid,  m.  p.  169°. 

Methyl  cyanocampholate  and  magnesium  phenyl  bromide  give 
1-benzoyl-l  :  2  :  2-trimethylS-phenacylcyclopentane,  m.  p.  115°,  [a]D 
+43°  35'  in  benzene,  together  with  a  substance,  m.  p.  about  180°, 
and  methyl  benzoylcampholate  (cf.  Haller  and  Weimann,  A.,  1907, 
i,  278).  By  increasing  the  proportion  of  Grignard  reagent,  the 
substance,  m.  p.  180°,  is  not  obtained,  but  1-benzoyl-l  :  2  :  2 -tri- 
methyl-3-cyanomethylcyclopentane  (I),  m.  p.  140—141°,  may  be 
isolated,  together  with  a  small  amount  of  a  substance,  C17H9oON, 
m.  p.  195—197°.  F.  M.  fa. 

Compounds  of  the  Diphensuccindene  Series.  VII.  Oxid¬ 
ation  of  Diphensuccinda-9  :  12-dione  to  Phthalic  Acid  and 
Benzil-oo'-dicarboxylic  Acid.  K.  Brand  and  O.  Loehr  (J. 
pr.  Chem.,  1925,  [ii],  109,  353—358;  cf.  A.,  1920,  i,  486).— 

Diphensuccinda-9  :  12-dione,  C6H4<C^^_  CH-CO^^6^’  *8  sl°wly 

oxidised  on  boiling  with  nitric  acid,  more  rapidly  in  the  presence  of 
vanadium  pentoxide,  yielding  benzil-oo'-dicarboxylic  acid  and 
phthalic  acid,  together  with  a  small  quantity  of  a  substance, 
C16H80g  or  C32H14012,  m.  p.  236°.  A  mixture  of  chromic  and 
acetic  acids  does  not  attack  diphensuccinda-9  :  12-dione  although 
dilute  potassium  permanganate  gives  an  81%  yield  of  benzil- 
oo'-dicarboxylic  acid.  The  different  behaviour  in  these  two  cases 
is  attributed  to  the  conversion  of  the  diphensuccindadione,  under 
the  influence  of  alkali  in  the  latter  case,  into  the  more  readily 
oxidised  alkali  salt  of  9  :  1 2-dihydro xydiphensuccindadiene  (cf. 
Reimer,  A.,  1882,  200).  These  results  confirm  the  structure 
previously  assigned  to  diphensuccinda-9  :  12-dione  by  Roser  (A., 
1888,  1301).  R.  B. 
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Compounds  of  the  Diphensuccindene  Series.  VIII.  Di- 
nitrodiphensuccinda-9  :  12-dione.  K.  Brand  and  O.  Loehr 
(J .  pr.  them.,  1925,  [ii],  109,  359 — 375 ;  cf .  preceding  abstract). — 
With  the  object  of  preparing  compounds  of  the  diphensuccindene 
series  substituted  in  the  phenylene  ring,  the  authors  have  attempted 
to  condense  nitro-a-phenylcinnamonitriles  with  hydrogen  cyanide. 
Although  a-phenylcinnamonitrile  condenses  readily  in  the  presence 
of  piperidine,  the  presence  of  a  nitro  group  in  the  o-  or  p-position 
completely  inhibits  addition  of  hydrogen  cyanide,  and  in  the  case 
of  the  m-nitro-a-phenylcinnamonitrilp  addition  takes  place  only 
with  difficulty  (cf.  Frost,  A.,  1889,  597).  The  resulting  m -nitro- 
diphenylsuccinonitrile,  N02*C6H4-CH(CN)‘CHPh(CN),  m.  p.  175 — 
182°,  appears  to  be  a  mixture  of  isomerides  in  varying  proportions, 
and  when  heated  with  hydrochloric  acid  at  150 — 170°  is  converted 
(yield  80%)  into  m -nitrodiphenylsuccinic  acid ,  which  sinters  at 
229°,  m.  p.  235°.  Attempts  to  condense  this  acid  to  nitrodiphen- 
succindadione  failed.  On  boiling  with  potassium  cyanide  and 
ammonium  chloride  in  alcoholic  solution  with  or  without  piperidine, 
o-nitro- a-phenylcinnamonitrile  is  converted  into  a  substance, 
Ci 7 Hi 3 ON 3,  m.  p.  233°.  Attempts  to  obtain  the  o-nitrodiphenyl- 
succinonitrile  by  condensing  mandelonitrile  with  phenylacetonitrile 
also  failed. 

p-Methoxy- a-phenylcinnamonitrile  readily  condenses  with  potass¬ 
ium  cyanide  in  alcoholic  solution  in  the  presence  of  ammonium 
chloride,  yielding  p-methoxydiphenylsuccinonitrile,  m.  p.  193°, 
hydrolysed  by  dilute  sulphuric  acid  to  p -methoxydiphenylsuccinic 
acid,  m.  p.  221°.  All  attempts  to  condense  this  to  the  diphen- 
succindadione  failed.  On  nitration  with  potassium  nitrate  and 
sulphuric  acid  in  ice  or  with  nitric  acid  and  sulphuric  acid  at  — 5°, 
diphensuccindadione  is  converted  into  a  dinitro  derivative,  sintering 
at  234°,  m.  p.  241°.  This  is  regarded  as  the  2  :  6 -dinitrodiphen- 
succinda- 9  :  12-dione,  (1)  from  its  oxidation  by  potassium  per¬ 
manganate  in  the  presence  of  magnesiun  sulphate  to  4-nitro- 
phthalic  acid  (yield  57%),  and  (2)  from  the  formation  of  6-nitro 
derivatives  on  nitration  of  hydrindone  (Braun  and  Heider,  A.,  1916, 
i,  729),  and  of  pp'-dinitrodiphenylsuccinic  acid  on  nitration  of 
diphenylsuccinic  acid  (Reimer,  A.,  1882,  200).  On  reduction  with 
tin  and  hydrochloric  acid,  the  dinitro  derivative  is  converted  into  a 
diamino  compound,  C16H1202N2,  which,  together  with  its  hydro¬ 
chloride,  does  not  melt  at  280°.  By  replacing  sodium  ethoxide 
with  piperidine  in  the  condensation  of  nitrobenzaldehydes  with 
phenylacetonitrile,  the  authors  obtain  better  yields  and  purer 
products.  o-Nitro-  and  2 : 4-dinitro-benzaldehydes  yield  dark, 
viscous  oils.  From  salicylaldehyde  and  phenylacetonitrile,  a-phenyl- 
coumarin  is  obtained.  R.  B. 

Relations  Between  Chemical  Constitution  and  Camphor¬ 
like  Physiological  Action  in  Compounds  not  of  the  Camphor 
Series.  E.  Wedekind  ( Z .  angeiv.  Chem.,  1925,  38,  315 — 317). 
— A  number  of  substances  have  been  examined  in  the  endeavour  to 
obtain  one  more  soluble  than  camphor  and  resembling  it  in  its 
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physiological  action.  The  conditions  necessary  for  this  action 
were  found  to  be  the  presence  of  a  six-membered  ring  containing 
an  isopropyl  group  in  the  meta  position  to  the  keto  group,  but  the 
presence  or  absence  of  methyl  groups  or  of  double  bonds  was 
without  serious  influence.  An  isomeride  of  camphor,  3-methyl- 
5-isopropyl-A2-cyciohexenone,  was  found  to  have  the  physiological 
properties  of  camphor  in  a  very  high  degree,  and  it  is  also  easily 
soluble  in  sodium  salicylate  solution.  It  has  been  introduced 
into  therapeutics  under  the  name  “  Hexeton.”  The  corresponding 
m-i.S'opropylq/cZohexenone  and  m-isopropylc?/c£ohexanone  also  have 
a  camphor-like  action,  but  the  o-  and  p-isopropylcyciohexanones 
have  not.  Tetrahydrocarvone  shows  the  camphor-like  action, 

pxr _ p-TT _ pxT  but  this  is  absent  from  the  n-propyl  com- 

°  °  pounds  tried.  The  five-membered  ring  com¬ 

pound,  camphorone,  is  inactive,  as  also  is  the 
corresponding  saturated  dihydrocamphorone. 
Both  these  ketones  are  only  slightly  soluble 
in  sodium  salicylate  solution.  Complex 
derivatives  of  ketopinic  acid  (A.,  1924,  i,  639) 
show  quite  different  physiological  action, 
dinorcamphocycZohexanedione  (annexed  formula)  being  toxic  and 


CMe2 
CH  C 
CO  CO 

-<) — 6h 

I  CMe2  ! 

CH2-tin— ch2 


-co 


CO- 


producing  death  after  very  strong  lowering  of  blood-pressure. 

P. 


M. 


Simplified  Preparation  of  certain  Organic  Compounds. 
II.  Chloro-p-benzoquinone .  H.  van  Erp  {Ber.,  1925,  58, 
[B],  663 — 665;  cf.  van  Erp,  A.,  1912,  i,  28). — Chloro-p-benzo- 
quinone,  m.  p.  56 — 56-5°  (corr.),  is  prepared  in  good  yield  by  the 
addition  of  2-chloro-p-nitrophenol  dissolved  in  a  mixture  of  glacial 
acetic  acid  and  saturated  aqueous  sulphur  dioxide  solution  to 
granulated  zinc  and  aqueous  acetic  acid  and  subsequent  addition 
of  the  filtered  solution  to  a  mixture  of  ice,  powdered  potassium 
dichromate,  and  sulphuric  acid.  2  :  6-Dichloro-p-benzoquinone  is 
prepared  similarly  from  2  :  6-dichloro-p-nitrophenol.  H.  W. 

Anthraquinone  Derivatives.  E.  G.  Beckett,  J.  Thomas, 
and  Scottish  Dyes,  Ltd.  (Brit.  Pat.  230116). — Nitration  of 
1-phthalimidoanthraquinone  at  15 — 20°  in  sulphuric  acid  gives  a 
dinitro  derivative  which  is  hydrolysed  by  85%  sulphuric  acid  at 
85°  to  a  dinitro-l-aminoanthraquinone,  m.  p.  above  300°.  This  is 
reduced  by  alkaline  sodium  sulphide  solution  at  80°  to  a  triamino- 
anthraquinone,  bronze  crystals,  m.  p.  258 — 260°,  giving  a  benzoyl 
derivative,  reddish-purple  crystals  with  copper  reflex,  m.  p.  above 
300°.  [Cf.  B.,  1925,  394.]  E.  H.  R. 

Monoazides  of  Anthraquinone.  K.  Brass  and  O.  Ziegler 
{Ber.,  1925,  58,  [B],  755 — 764;  cf.  Schaarschmidt,  A.,  1916,  i, 
856). — Anthraquinone- 2 -azide,  m.  p.  160 — 161°,  is  prepared  in 
86T%  yield  by  the  action  of  ammonia  on  anthraquinone-2-diazon- 
ium  perbromide.  It  is  decomposed  by  moderately  concentrated 
sulphuric  acid  at  70 — 90°  into  2-aminoanthraquinone  and  complex 
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dehydration  products  which  are  insoluble  in  alkali  hydroxide  and 
2-amino-l-hydroxyanthraquinone,  with  a  smaller  proportion  of 
2-amino-l  :  4-dihydroxyanthraquinone  which  dissolves  in  alkali 
hydroxide.  The  separation  of  the  aminohydroxy  compounds  from 
one  another  cannot  be  effected  by  crystallisation.  2- Amino  - 

1- hydroxyanthraquinone,  m.  p.  226 — 227°,  is  therefore  isolated 
through  its  diacetyl  derivative,  m.  p.  247 — 248° ;  the  presence  of  the 
hydroxy  group  in  position  1  is  established  by  the  formation  of  the 
boroacetate,  C20H18O8NB,  from  2-acetamidohydroxyanthraquinone 
(cf.  Dimroth  and  Faust,  A.,  1922,  i,  156).  The  presence  of 

2- amino-l  :  4-dihydroxyanthraquinone  is  established  by  the  pro¬ 
duction  of  purpurin  when  the  mixture  of  bases  is  heated  with 
concentrated  hydrochloric  acid,  whilst  the  relative  proportions  of 
the  mono-  and  di-hydroxy  compounds  are  deduced  from  the  amounts 
of  purpurin  and  alizarin  thus  obtained.  The  formation  of  the 
hydro xyamines  is  attributed  to  the  addition  of  1  or  2  mols.  of 
water  to  the  intermediately-formed  anthraquinonylnitrogen. 

The  decomposition  of  anthraquinone-1 -azide  in  strongly  acid 
solution  proceeds  relatively  simply,  yielding  1-aminoanthra- 
quinone  and  products  of  high  molecular  weight  which  are  insoluble 
in  potassium  hydroxide  solution  and  l-amino-4-hydroxyanthra- 
quinone,  m.  p.  208°  ( diacetyl  derivative,  m.  p.  183°).  The  1  and  4 
positions  of  the  amino  and  hydroxy  groups  in  the  latter  compound 
are  established  by  its  ability  to  yield  a  diboroacetate,  C22H19OnNB2. 

H.  W. 

Rotatory  Dispersive  Power  of  Organic  Compounds.  XV. 
Borneol,  Camphor,  and  Camphor  quinone.  Origin  of  Com¬ 
plex  and  Anomalous  Rotatory  Dispersion.  T.  M.  Lowry  and 
J.  0.  Cutter. — (See  ii,  356.) 

Relations  between  Diketocineole  and  Buchu-camphor. 

VI.  G.  Cusmano  and  G.  Massa  ( Gazzetta ,  1925,  55,  140 — 148; 
cf.  A.,  1923,  i,  689). — The  stability  of  the  cineole  bridge  is  found 
to  diminish  when  ketocineole  is  converted  into  diketocineole,  the 
former  compound  resisting  the  action  of  nascent  hydrogen  furnished 
by  zinc  and  sulphuric  acid  or  by  aluminium- amalgam  and  water, 
whereas,  under  the  same  conditions,  diketocineole  unites  with 
two  hydrogen  atoms  at  the  bridge  and  is  converted  into  8 -hydroxy- 

buchu-camphor,  OH-CMe2-CH<£Q^^>CHMe,  m.  p.  78—79°, 

isomeric  with  the  compound  obtained  by  oxidising  buchu-camphor 
in  presence  of  platinum-black  (A.,  1923,  i,  586).  When  treated 
with  aqueous  alkali  hydroxide,  8-hydroxybuchu-camphor  decom¬ 
poses  with  formation  of  acetone  and  methyl-2  :  3-diketohexa- 
methylene,  and,  by  benzil  transposition  of  the  latter,  2-hydroxy - 
l-methylcycZopentane-2-carboxylic  acid.  The  relationship  between 
diketocineole  and  buchu-camphor  is  manifested  also  in  the  action 
on  the  former  of  dry  hydrogen  bromide,  which  converts  it  into  a 
dibromobuchu-camphor,  this  being  readily  transformed  into  buchu- 
camphor  by  treatment  with  zinc  and  alcohol.  T.  H.  P. 
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Catalytic  Action.  XI.  Catalytic  Activity  of  Reduced 
Copper.  I.  S.  Komatsu  and  M.  Kurata  (Mem.  Coll.  Sci. 
Kyoto,  1925,  8,  [A],  35 — 41). — When  Z-menthol  is  passed  over 
reduced  copper  at  300°,  menthene,  menthone,  thymol,  and  cymene 
are  formed;  similarly,  Z- menthone  yields  menthene,  thymol,  and 
cymene.  The  process  by  which  the  catalyst  is  prepared  affects 
the  nature  and  extent  of  its  activity.  The  oxidising  activity  of 
the  copper  is  checked  by  sulphur  dioxide,  and  reaction  products, 
which  accumulate  on  the  surface  of  the  catalyst,  have  the  same 
effect ;  the  dehydrating  activity,  however,  remains  constant. 
[Cf.  B.,  1925,  424.]  B.  W.  A. 

Camphor  Series.  V.  Catalytic  Action  of  Reduced  Copper 
and  Reduced  Nickel  on  l-Menthol.  S.  Komatsu  and  T.  Yuki- 
tomo  (Mem.  Coll.  Sci.  Kyoto,  1925,  8,  [A],  65— 73).— When 
Z-menthol  is  passed  over  reduced  copper  at  200°  menthene  and  men¬ 
thone  are  the  chief  products,  but  at  300°  a  large  yield  of  thymol  is 
obtained.  To  a  lesser  extent,  reduced  nickel  shows  a  greater  oxidising 
activity  at  300°  than  at  200°.  [Cf.  B.,  1925,  424.]  B.  W.  A. 

Esthonian  Oil  of  Peppermint.  N.  Weiderpass  (Acta  Com¬ 
ment.  Dorpat,  1924;  from  Chem.  Zentr.,  1924,  ii,  2090—2091). — 
Esthonian  peppermint,  Mentha  piperita,  var.  alba  et  nigra,  yields  an 
essential  oil  having  d 20  0-9086;  [a]D  —17-63°;  rif,  1-4584;  saponi¬ 
fication  number,  0-808;  ester  number,  10-384;  acetyl  number, 
180-41.  It  contains  total  menthol  50-21  %,  menthone  17-21  %,  Z-  and 
eZ-limonene,  cineole,  and  the  methyl  esters  of  valeric  and  acetic 
acids.  The  dry  plant  contains  up  to  0-5%  of  oil.  G.  W.  R. 

Constituents  of  some  Indian  Essential  Oils.  XVII.  Abietic 
Acid  from  the  Rosin  of  Pinus  longifolia,  Roxb.  M.  G.  Rao 

and  J.  L.  Simonsen  (Indian  For.  Bee.,  1925,  11,  207 — 214). — The 
chief  acid  present  in  the  rosin  of  Pinus  longifolia,  Roxb.,  is  abietic 
acid.  After  purification  by  Steele’s  method  (A.,  1922,  i,  739),  it 
has  m.  p.  168 — 169°,  [a]D  —95-3°  in  alcohol  (cf.  Virtanen,  A.,  1921, 
i,  669 ;  Ruzicka  and  Schinz,  A.,  1923,  i,  818),  and  is  identical  with 
the  acid  similarly  obtained  from  P.  palustris.  No  isomerides  are 
present.  It  gives  a  dibromide,  dihydrobromide,  monohydriodide, 
and  nitrosochloride  identical  with  those  obtained  by  Aschan  and 
Virtanen  (loc.  cit.)  from  their  higher-melting  acid.  The  action  of 
hydrochloric  acid  yields  a  dihydrochloride,  C20H32O2Cl2,  m.  p.  205°, 
a  monohydrochloride,  C20H31O2Cl,  m.  p.  197°,  and  a  bimolecular 
monohydrochloride,  C40H59O3Cl,  decomp,  about  310°.  An  un¬ 
saturated'  hydroxyabietic  acid,  C20H32O3,  m.  p.  230°,  optically 
inactive  (methyl  ester,  m.  p.  110°;  silver  salt,  white,  amorphous 
powder),  is  obtained  by  boiling  the  dihydrochloride  with  a  solution 
of  sodium  hydrogen  carbonate.  M.  J. 

Constituents  of  some  Indian  Essential  Oils.  XVI.  Rate 
of  Oxidation  of  d-A3-Carene  and  other  Terpenes  in  the 
Presence  of  Catalysts.  M.  G.  Rao  (Indian  For.  Bee.,  1924, 
11,  197 — 206). — Experiments  on  the  absorption  of  oxygen  by 
(Z-a-pinene,  cZ-A3-carene,  rZ-A4-carene,  eZ-a-thujene,  and  ordinary 
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Indian  turpentine  from  the  rosin  of  Pinus  longifolia  show  that,  for 
the  preservation  of  terpenes,  pyrogallol  is  by  far  the  most  effective 
anticatalyst.  Quinol  inhibits  oxidation  for  only  a  short  time, 
whilst  mannitol,  ethyl  tartrate,  and  diphenylamine  are  quite 
ineffective  (cf.  Moureu  and  Dufraisse,  A.,  1923,  i,  91).  When 
oxidation  once  begins  it  proceeds  rapidly,  even  when  an  anti¬ 
catalyst  is  present,  and  the  absorption  curve  has  the  same  form 
as  that  of  the  unimpeded  oxidation  curve.  Pyrogallol  cannot  be 
detected  after  the  reaction  and  apparently  undergoes  slow  oxidation, 
which  must  be  completed  before  the  terpene  is  attacked.  With 
d-A3-carene  (cf.  Simonsen,  T.,  1920,  117,  570),  complete  absorption 
of  the  available  oxygen  under  the  conditions  employed  took  place 
in  43  days  in  presence  of  0-001%  of  pyrogallol  as  opposed  to  10  days 
without  an  anticatalyst.  Similar  results  were  obtained  with  the 
other  terpenes  investigated.  With  turpentine  itself,  97-5%  of 
the  oxygen  was  removed  in  4  days  in  the  absence  of  a  catalyst. 
With  0-001%  of  pyrogallol,  oxidation  did  not  take  place  until  the 
sixty- second  day  and  was  complete  after  76  days.  Corresponding 
figures  for  oxidation  in  air  are  given.  M.  J. 

Sicilian  Eucalyptus  Oil.  R.  Invidiato  (Boll.  Chim.  Farm., 
1925,  64,  193 — 196). — Eucalyptus  oil  obtained  by  distilling  leaves 
gathered  from  Sicilian  Eucalyptus  globulus  during  the  blossoming  of 
the  plant  compares  favourably  with  the  Australian  oil.  [Cf.  B., 
1925,  424.]  T.  H.  P. 

Eucalyptus  piperita  and  its  Essential  Oils,  with  Special 
Reference  to  their  Piperitone  Content.  I.  A.  R.  Penfold 
and  F.  R.  Morrison  ( J .  Proc.  Boy.  Soc.  N.S.  Wales,  1924,  58, 
124 — 127). — Steam- distillation  of  the  leaves  and  terminal  branchlets 
of  Eucalyptus  piperita  gives  2-15%  of  an  oil  (d\l  0-8972,  a  —59-78°, 
n20  1-481)  containing  piperitone  (44%)  and  phellandrene.  Tentative 
reference  is  made  to  another  form  of  E.  piperita  (variety  “  A  ”) 
giving  0-7%  of  oil  containing  little  piperitone,  much  phellandrene 
and  eudesmol,  and  20%  of  cineole.  B.  F. 

Essential  Oils  of  Melaleuca  erubescens  (Otto),  and  M. 
hypericifolia  (Smith).  A.  R.  Penfold  (J.  Proc.  Boy.  Soc. 
N.S.  Wales,  1924,  58,  182 — 188). — The  leaves  and  terminal 
branchlets  were  steam-distilled  in  each  case.  Melaleuca  erubescens 
yielded  0-44%  of  a  pale  lemon-coloured  oil  (d] \  0-907,  a  +5-25°  to 
— 0-65°,  «20  1-4667,  ester  number  1-72 — 13-46,  ester  number  after 
acetylation  30-36—52-94)  containing  cineole  (48%),  a-pinene, 
limonene,  dipentene,  a-terpineol,  sesquiterpene,  and  a  phenol  (trace). 
M.  hypericifolia  yields  0-98%  of  a  yellow  oil  (d\ \  0-9210,  a  +1-82°, 
n2 o  1-461,  ester  number  7-4,  ester  number  after  acetylation  20-89, 
all  these  being  average  values),  which  contains  cineole  (78%), 
dipentene,  limonene,  a-pinene,  sesquiterpene,  and  a  trace  of  a 
phenol  and  a  paraffin.  B.  F. 

Essential  Oil  of  Boronia  safrolifera  (Cheel).  A.  R.  Pen¬ 
fold  (J.  Proc.  Boy.  Soc.  N.S.  Wales,  1925,  58,  230 — 233). — The 
leaves  and  terminal  branches  of  the  plant  yield  on  distillation 
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1-45%  of  a  yellow  oil  ( d 1-034,  a  -f  3-79°,  n.20  1-518,  ester  number 
13-67,  ester  number  after  acetylation  29-33)  which  contains  safrole 
(70 — 75%),  d-a-pinene,  methyleugenol,  and  traces  of  a  phenol  and 
a  paraffin.  [Cf.  B.,  1925,  337.]  B.  F. 

Phenol  Resins  and  Resinoids.  L.  H.  Baekeland  and  H.  L. 
Bender  (Ind.  Eng.  Chem.,  1925,  17,  225 — 237 ;  cf.  J.  Ind.  Eng. 
Chem.,  1909,  1,  149;  1913,  5,  506;  A.,  1914,  i,  423;  Redman, 
Weith,  and  Brock,  A.,  1914,  i,  308). — Published  information 
relating  to  the  formation  of  these  substances  is  reviewed  and  a 
general  theory  advanced.  The  compounds,  although  hitherto  all 
classed  together  as  “  phenol  resins,”  form  two  distinct  groups. 
There  are  those  that  are  fusible  and  resemble  the  natural  resins  in 
properties ;  these  are  called  “  novolaks  ”  (Baekeland,  loc.  cit.,  1913). 
There  are  also  the  infusible  and  inert  substances  having  a  variety 
of  names  in  commerce;  these  are  to  be  called  ‘‘phenol  resinoids.” 

Phenol  does  not  interact  with  w-butaldehyde  alone,  but  when 
a  little  hydrogen  chloride  is  added,  reaction,  accompanied  by  some 
evolution  of  heat,  sets  in  and  in  7  days  the  mixture  becomes  jelly- 
like,  but  contains  crystals  in  suspension.  The  crystalline  compound, 
representing  35 — 38%  of  the  whole,  is  aa-pp ' -dihydroxydiphenyl- 
butane,  m.  p.  136°,  b.  p.  270 — 273°/22  mm.  The  resin,  eventually 
obtained  by  evaporation  of  its  toluene  solution  as  a  hard,  brittle 
mass,  has  the  same  empirical  formula  and  molecular  weight 
(cryoscopic  determinations)  as  the  crystals,  but,  on  this  basis,  only 
one  phenolic  hydroxyl  group  is  present;  it  is  therefore  considered 
to  be  phenyl  cc-p-hydroxyphenylbutyl  ether.  When  this  resin  is 
distilled  at  22  mm.  the  distillate  (passing  over  between  260°  and 
310°)  crystallises,  and  79%  of  the  calculated  amount  of  pp'-di- 
hydroxydiphenylbutane  is  thus  obtained.  Both  the  latter  and 
the  resin  (which  is  a  typical  “  novolak  ”)  yield,  when  heated  at  180° 
with  10%  of  their  weight  of  hexamethylenetetramine,  a  “phenol 
resinoid.”  When  pp'-dihydroxytetraphenylmethane  is  similarly 
treated  at  290°,  it  also  affords  an  infusible,  insoluble,  “  resinoid.” 
If  the  mixture  of  phenol  and  benzophenone  chloride  from  which 
the  pp'-dihydroxytetraphenylmethane  is  prepared  is  quickly  heated, 
a  product  is  obtained  which  closely  resembles  the  “  novolak  ” 
resins  and  yields,  moreover,  some  p- hydroxy triphenylcarbinol  when 
hydrolysed  with  hydrochloric  acid.  This  appears  to  be  phenyl 
p-hydroxylriphenylmethyl  ether ;  when  heated,  it  is  converted  into 
the  diphenol,  and  with  hexamethylenetetramine  it  affords  a  “  phenol 
resinoid.”  a-Phenoxybutyl  alcohol,  b.  p.  172 — 177°,  is  obtained  by 
interaction  of  the  hydrogen  sulphite  compound  of  n-butaldehyde 
and  sodium  phenoxide  in  aqueous  solution  at  70°.  When  this 
compound  is  heated  with  hexamethylenetetramine  at  180°  no  true 
“  resinoid  ”  is  produced,  and  only  a  small  proportion  is  converted 
into  a  fusible  resin.  When  sodium  phenoxide  and  formaldehyde 
hydrogen  sulphite  interact,  the  solution  being  subsequently  acidified, 
a  resin  is  produced;  this  dissolves  in  sodium  hydroxide,  has  the 
empirical  formula,  C13H1202,  and  a  molecular  weight  (in  acetic 
acid)  of  264.  It  is  considered  to  be  chiefly  phenyl  p-hydroxvphenyl- 
vol.  cxxvm.  i.  bb 
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methyl  ether.  It  resembles  in  every  way  the  fusible  “  novolak  ” 
obtained  commonly  from  phenol  and  formaldehyde.  When  the 
latter  is  distilled  (at  20  mm.),  some  pp '  -  dihydroxy  diphenylmeth  ane 
is  obtained,  but  the  bulk  forms  an  infusible  mass  possessing 
“  saliretin  ”  characteristics.  Other  experimental  evidence,  however, 
indicates  that  the  common  “  novolak  ”  is  a  phenyl  ether,  and,  in 
fact,  suggests  that  it  also  is  simply  phenyl  p-hydroxyphenylmethyl 
ether.  Phenyl  methylmethylene  ether,  prepared  from  formaldehyde 
hydrogen  sulphite,  methyl  alcohol,  and  sodium  phenoxide,  is  an 
unstable  oil,  readily  converted  into  a  resin  by  the  action  of  hydro¬ 
chloric  acid.  Diphenyl  methylene  ether,  b.  p.  290 — 296°,  obtained 
by  interaction  of  methylene  chloride  and  sodium  phenoxide  in 
alcohol  at  150°,  is  comparatively  stable ;  it  affords  a  resin  only 
after  standing  in  contact  with  hydrochloric  acid  for  several  weeks. 
When  benzylidene  chloride  and  phenol  interact,  eventually  at  180°, 
a  red,  resinous  mass  of  molecular  weight  (in  acetic  acid)  about  274, 
together  with  a  little  pp'-dihydroxytriphenylmethane,  is  produced. 
This  is  considered  to  be  phenyl  -p-hydroxydiphenylmethyl  ether. 
When  heated  at  180°  with  hexamethylenetetramine,  it  affords  an 
insoluble  “  resinoid.”  pp'-Dihydroxytriphenylmethane  also  yields 
a  “  resinoid  ”  when  similarly  treated.  Other  experiments  are 
described  the  results  of  which  support  the  general  thesis  that  the 
“  novolaks  ”  are  ethers  and  are  the  primary  products ;  that  intra¬ 
molecular  rearrangement,  with  substitution  in  the  para  position, 
then  takes  place,  followed  by,  or  simultaneously  with,  condensation 
with  more  formaldehyde ;  and  that  the  commercial  “  resinoids  ” 
are  chiefly  polymerised  forms  of  such  compounds  as 

CH2:C(OPh)*C6H4*OH.  W.  A.  S. 

Rhamnicoside,  a  New  Glue o side,  the  Source  of  China 
Green,  found  in  the  Bark  of  the  Stem  of  the  Purgative  Buck¬ 
thorn.  M.  Bridel  and  C.  Charaux  ( Compt .  rend.,  1925,  180, 
1047 — 1049;  cf.  this  vol.,  i,  621). — By  extraction  of  the  glucosidic 
complex  with  90%  alcohol,  rhamnicoside,  C26H30O15,4H2O,  is 
obtained  as  colourless  needles,  having  no  definite  m.  p.,  aD  — 78-12° 
in  alcohol  at  70°.  It  is  hydrolysed  by  dilute  sulphuric  acid  with 
production  of  equimolecular  quantities  of  dextrose,  xylose,  and 
rhamnicogenol,  C15H1206,  whilst  boiling  water  leaves  the  two  sugars 
combined  together  as  prime verose.  The  glucoside,  treated  with 
dilute  aqueous  sodium  hydroxide,  yields  a  clear  solution  and  colour¬ 
less  crystals,  both  of  which  are  extremely  sensitive  to  light,  which 
produces  an  intense  violet  colour  in  the  solution.  Evaporation 
leaves  a  green  residue,  a  still  brighter  colour  being  obtainable  by 
substituting  calcium  or  barium  for  sodium  hydroxide  in  the  process. 
The  solution  and  the  residue  have  strong  tinctorial  properties,  and  it 
is  clear  that  China  green  is  derived  from  this  glucoside.  A  list  is 
given  of  the  species  of  Rhamnus  from  which  the  glucoside  is 
obtainable.  G.  M.  B. 

Bitter  Principles  of  Hops.  W.  Wollmer  (Ber.,  1925,  58, 
[B],  672 — 678;  cf.  Wollmer,  A.,  1916,  i,  494;  Wieland,  this  vol.. 
i,  276). — Lupulon,  C26H3804,  m.  p.  90-5 — 92°,  is  isolated  from 
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lupulin  after  removal  of  humulon  as  the  lead  salt  according  to  the 
method  of  Lintner  and  Barth  (A.,  1898,  i,  678).  It  behaves  as  a 
weak,  monobasic  acid  containing  no  carboxyl  group.  It  gradually 
develops  a  reddish-brown  colour  with  ferric  chloride.  The  nature 
of  the  oxygen  atoms  cannot  be  established  in  the  customary  manner 
since  semicarbazide,  benzoyl  chloride  and  pyridine,  and  sodium 
acetate  and  acetic  anhydride,  yield  only  resinous  products.  By 
means  of  magnesium  alkyl  iodide,  the  presence  of  two  hydroxyl 
groups  is  established.  Towards  sodium  hydroxide  lupulon  is  much 
more  stable  than  humulon.  Catalytic  hydrogenation  of  lupulon 
gives  (3-methylbutane  and  a  substance,  C21H3404,  which  could  be 
obtained  only  as  a  viscous  resin  and  is  characterised  as  the  tri¬ 
benzoate,  C42H4607,  m.  p.  164 — 165°.  The  compound,  C21H3404,  is 
transformed  by  oxygen  in  alcoholic  solution  in  the  presence  of  lead 
acetate  into  the  lead  salt  of  tetrahydrohumulon,  from  which  tetra- 
hydrohumulon,  C21H3405,  m.  p.  82 — 84°,  is  prepared  (the  copper  salt 
is  described).  Three  of  the  five  oxygen  atoms  are  present  in 
hydroxyl  groups,  but  the  mode  of  attachment  of  the  remaining 
two  could  not  be  established  by  the  usual  reagents.  Tetrahydro¬ 
humulon  differs  from  humulon  in  its  behaviour  when  hydrogenated, 


pp.  since  it  does  not  suffer  fission  or  yield  the  expected 

.v  tetrahydroxy  product,  C16H2405.  Its  relationship 

R3OH  CR1  f°  humul°n  however,  established  by  its  trans- 

1  r\  r^rwr  formation  by  sodium  hydroxide  solution  into 
CO  C-OH  iso(  ?)-hexoic  acid  and  dihydrohumulic  acid  (cf. 
2  n  tt  Wollmer,  loc.  cit.).  The  properties  of  lupulon  are 
CR  *C5H9  4n  accordance  with  the  constitution,  (I),  in  which 
(!•)  R2  is  C5HX1,  C5H7,  or,  most  probably,  C5H9,  whereas 

R1  +  R3  =  C10H20O,  C10H16O,  or,  most  probably,  C10H18O  (cf. 
Wieland’s  formula  for  humulon).  H.  W. 


Constitution  of  Picrotoxin.  M.  Bakunin  and  F.  Giordani 
(Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1924,  [iii],  30,  166 — 174). — 
Thermal  analysis  of  the  system  picrotin-pierotoxinin  (cf.  Barth 
von  Barthenau  and  Kretschy,  A.,  1881,  286 ;  1882, 412 ;  Paterno  and 
Oglialoro-Todaro,  A.,  1881,  440;  Schmidt,  A.,  1884,  845;  Paterno 
and  Nasini,  A.,  1886,  970;  Meyer  and  Bruger,  A.,  1899,  i,  226; 
Sielisch,  A.,  1912,  i,  790,  886 ;  Horrmann,  A.,  1912,  i,  709)  indicates 
clearly  the  existence  of  a  compound  containing  about  40%  of 
picrotin.  The  optical  activities  of  mixtures  of  the  two  compounds  in 
absolute  alcohol  lie  almost  exactly  on  a  straight  line,  mixtures  con¬ 
taining  about  40%  of  picrotin  appearing  to  show  very  slight 
divergences.  If  picrotoxinin  has  the  formula  ^15^16^6’  fhe 
hydrate  would  contain  either  5-8%  or  3-94%  of  water,  according 
as  its  composition  is  C15H1606,H20  or  3C15H1606,2H20 ;  the 
author  finds  5-01 — 5-64%,  whilst  Schmidt  (loc.  cit.)  gave  4-67 — 
5-59%.  As  intermediate  figures  are  obtained  for  the  percentage  of 
methyl  alcohol  in  the  crystals  containing  it,  it  remains  uncertain 
whether  the  hydrate  and  the  methyl  alcoholate  are  mixtures  or 
whether  the  molecule  of  picrotoxinin  is  somewhat  greater  than  is 
represented  by  the  above  formula.  T.  H.  P. 
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Tannins  and  Similar  Substances.  XIX.  Constitution  of 
Catechin.  K.  Freudenberg,  H.  Fikentscher,  and  W.  Wbnnee 
( Annalen ,  1925,  442,  309 — 322;  cf.  this  vol.,  i,  419). — Phloro- 
glucinaldehyde  dimethyl  ether  and  w-bromoaeetoveratone  yield 
4  :  6-dimethoxy-2-(3'  :  4:'-dimethoxybenzoyl)coumarone,  m.  p.  166°, 
which  is  reduced  by  sodium  and  amyl  alcohol  to  4  :  6 -dimethoxy- 
2-(3'  :  4 ' -dimethoxybenzyl)coumarone,  m.  p.  91 — 92°  ( monobromo 
derivative,  m.  p.  142°),  and  2-hydroxy-4  :  6  :  3'  :  4'-tetramethoxy- 
ay-diphenylpropane  (isolated  as  the  p-nitrobenzoate,  m.  p.  137°). 
Since  the  benzyl  compound  is  not  identical  with  tetramethyl- 
anhydroepzcatechin,  the  latter  substance  must  have  the  alternative 

structure  ( loc .  cit.),  (OMe)2C6H2<^  ^  C6H3(()Me)2^  con. 

CH2*CH 

ception  is  strengthened  by  the  observation  that  tetramethylanhydro- 
epicatechin  is  converted  in  moist  acetic  acid  solution  into  3'  :  4 '-di- 
methoxyphenyl  $-2 -hydroxy -4: :  6 -dimethoxyphenylethyl  ketone,  m.  p. 
137-5°  [the  corresponding  pentam ethoxy  derivative  is  identical  with 
the  synthetic  product,  m.  p.  113 — 114°,  described  previously  {loc. 
cit.)],  which  is  identical  with  the  product  obtained  by  hydrogenation 
of  3' :  4/-dimethoxyphenyl  |3-2-hydroxy-4 :  6-dimethoxystyryl  ketone 
(cf.  Pratt,  Robinson,  and  Williams,  A.,  1924,  i,  306).  Synthetic 
3'  :  4,-dimethoxyphenyl  (3  -  2  -  hydroxy-4  :  6-dimethoxyphenylethyl 
ketone  and  tetramethylanhydroepicatech  in  are  converted  by 
hydrogen  chloride  in  indifferent  media  into  the  same  hydrochloride, 
Ci9H2i05C1,  m.  p.  161 — 162°  (decomp.),  which  is  hydrogenated  to 
5:7:3':  4'-tetramethoxyflavan,  m.  p.  Ill — 112°.  Reductive 
fission  of  tetramethylanhydroepicatechin  yields  2-hydroxy- 
4:6:3':  4'-tetramethoxy-ay-diphenylpropane  (p-nitrobenzoate, 
m.  p.  141 — 142°),  whereas  tetramethylanhydrocatechin  yields  an 
isomeric  phenol  {p-nitrobenzoate,  m.  p.  108 — 109° ;  p-nitrobenzoate 
of  the  corresponding  pentamethoxy  derivative,  m.  p.  104 — 105°). 
Attempts  to  reduce  tetramethoxybenzylcoumaranone, 

(OMekCsH^^CH-CHj-CsHjlOMe).,, 

by  Wolff’s  method  have  led  to  the  isolation  of  two  isomeric  semi- 
carbazones,  m.  p.  171°  and  155°  (decomp.),  respectively. 

Improved  methods  are  described  for  the  preparation  of  phloro- 
glucinol  dimethyl  ether,  phloroglucinaldehyde  dimethyl  ether, 
trimethylcatechone,  and  trinitrophloroglueinol.  H.  W. 

Gallotannin.  XIII.  Identity  of  Digallic  Acid  from  Gallo- 
tannin  with  Synthetic  m-Digallic  Acid.  M.  Nierenstein, 
C.  W.  Spiers,  and  P.  R.  Hatcher  {J.  Amer.  Chem.  Soc.,  1925,  47, 
846 — 850). — The  identity  of  synthetic  ra- digallic  acid  (cf.  Fischer 
and  Freudenberg,  A.,  1913,  i,  479)  with  the  wi-digallic  acid  obtained 
from  gallotannin  (cf.  Nierenstein,  A.,  1910,  i,  265)  is  established  by 
melting-point  determinations  of  mixtures  of  the  synthetic  and 
naturally-derived  acids,  of  mixtures  of  synthetic  methyl  penta- 
methyl-m-digallate  (m.  p.  128 — 129°)  (cf.  Fischer  and  Freudenberg, 
loc.  cit. ;  Fischer,  Bergmann,  and  Lipschitz,  A.,  1918,  i,  172)  with 
that  obtained  by  the  action  of  diazomethane  on  the  naturally- 
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derived  product  (m.  p.  127 — 128°),  and  of  mixtures  of  the  corre¬ 
sponding  penta-acetyl  derivatives  (m.  p.  208 — 209°).  Whenpenta- 
acetyl-m-digallic  acid  is  hydrolysed  with  ammonium  hydroxide,  the 
filtrate  obtained  after  separation  of  the  m-digallic  acid  deposits,  when 
evaporated,  p -digallic  acid,  m.  p.  290 — 291°  (decomp.),  the  rearrange¬ 
ment  being  due  to  the  formation  of  an  intermediate  ring  compound 
as  suggested  by  Fischer,  Bergmann,  and  Lipschitz  ( loc .  cit.),  which 
on  further  hydrolysis  can  undergo  scission  in  two  ways,  one  of  which 
leads  to  the  expected  m-digallic  acid,  the  other  to  p- digallic  acid. 
This  observation  offers  an  explanation  of  previous  differences  in  the 
reported  m.  p.  of  m-digallic  acid,  the  pure  acid  having  m.  p.  271°. 

F.  G.  W. 


3-Chlorobenzopyrylium  Derivatives.  L.  R.  Ridgway  and 
R.  Robinson  (J.  Chem.  Soc.,  1925,  127,  767 — 768). — w-Chloroaceto- 
phenone  condenses  with  2-hydroxy-3-ethoxybenzaldehyde  in  acetic 
acid  saturated  with  hydrogen  chloride,  and  addition 
\/\q!  of  hydroferrichloric  acid  precipitates  3-chloro-S- 
I  Ipp  ethoxy-2-phenylbenzopyrylium  ferrichloride  (annexed 
,/\/  formula),  maroon  prisms,  m.  p.  155°.  In  like  manner, 
EtO  O  co  -  chloroacetylanisole  gives  3  -  chloro-4'  -methoxy  -  8  - 
jT^Tj  ethoxy-2-phenylbenzopyrylium  ferrichloride,  brick-red 
4  plates,  m.  p.  150°.  The  ferrichlorides  yield  colourless 
i//-bases  from  which  the  yellow  oxonium  salt  can  be  regenerated. 

C.  H. 


Styrylbenzopyrylium  Salts.  IV.  y-Styryl  Derivatives  of 
5  :  7-Dihydroxy-  and  5  :  7 -Dimethoxy-2-phenyl-4-methyl- 
benzopyrylium  Chlorides.  G.  H.  Walker  and  I.  M.  Heilbron 
( J .  Chem.  Soc.,  1925,  127,  685 — 689  ;  cf.  Buck  and  Heilbron,  ibid., 
1923,  123,  2521). — 5  :  7  -  Dihydroxy  -  2  -  phenyl-4-methylbenzo- 
pyrylium  chloride  (Bulow  and  Wagner,  A.,  1901,  i,  400)  condenses 
with  p-hydroxybenz  aldehyde  in  boiling  absolute  alcohol  in  a 
current  of  hydrogen  chloride  to  form  4'  :  5  :  7 -trihydroxy -2-phenyl- 

4- stvrylbenzopvrylium  chloride  (an- 
OH  CH.CH*C6H4*OH  nexed  formula),  m.  p.  260°.  5  :  7 -Di- 
/\/%  hydroxy -A!  -  methoxy  -  2  -  phenyl  -  4  -  styryl  - 

qjjI  I  Ipp  benzopyrylium  chloride  is  similarly 

prepared  from  anisaldehyde.  p-Di- 
O  methylaminobenzaldehyde  condenses 

(j[  without  hydrogen  chloride  to  form 

4'-  dimethylamino  -5:7-  dihydroxy  -  2  - 
phenyl-4-styrylbenzopyrylium  chloride  ( ferrichloride ,  m.  p.  270°, 
hydrochloride,  perchlorate,  and  diperchlorate  are  described). 

5  :  l-Dimethoxy-2-phenyl-4-methylbenzopyrylium  chloride,  m.  p. 
180°  (  +  2H2O+2HCI)  ( ferrichloride ,  m.  p.  215°),  prepared  from 
phloroglucinol  dimethyl  ether  and  benzoylacetone,  condenses  with 
p-hydroxybenzaldehyde,  salicylaldehyde,  vanillin,  or  p-dimethyl- 
aminobenzaldehyde  in  a  similar  manner  to  give  the  following 
derivatives  of  2-phenyl-4-styrylbenzopyrylium  chloride  :  4' -hydroxy - 
5  :  7 -dimethoxy  derivative,  m.  p.  230°;  2' -hydroxy-5  :  1-dimethoxy 
derivative,  m.  p.  110°  (  +  1H20) ;  4' -hydroxy -3'  :  5  :  1  -trim ethoxy 
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derivative,  m.  p.  210°;  4' -dimethylamino-5  :  7 -dimethoxy  derivative, 
m.  p.  190°  ( ferrichloride  described).  As  with  salts  of  the  7 -hydroxy - 
y-styryl  series  ( loc .  cit.),  a  deep  blue  or  violet  colour  is  developed 
on  adding  alkali  to  the  red  aqueous-alcoholic  solutions  of  all 
chlorides  containing  a  p- hydroxyl  group  in  the  styryl  residue. 
With  the  p-methoxy  analogues,  quinonoid  formation  is  impossible 
and  the  red  colour  is  unchanged.  As  in  the  a-styryl  series,  the 
7-hydroxyl  group  retards  the  quinonoid  rearrangement,  which 
occurs  on  dilution  alone  when  this  is  absent.  C.  H. 

Styrylbenzopyrylium  Salts.  V.  Distyryl  Derivatives  of 
7-Hydroxy~2  : 4-dimethylbenzopyrylium  Chloride.  I.  M. 
Heilbron,  Gr.  H.  Walker,  and  J.  S.  Buck  (J.  Chem.  Soc.,  1925, 
127,  690 — 696). — The  successive  condensation  of  two  aldehyde 
molecules  (identical  or  different)  with  7-hydroxy-2  :  4-dimethylbenzo- 
pyrylium  chloride  is  studied.  Mixtures  are  not  obtained  and  it 
is  assumed  that  the  a-methyl  reacts  in  preference  to  the  y-methyl 
radical.  Anisaldehyde  and  vanillin  behave  exceptionally  in  giving 
y-mono-condensation  products.  All  the  substances  containing 
a  p-hydroxyl  group  in  either  styryl  residue  change  from  red  to 
blue  on  adding  alkali  to  their  solutions,  but  not  on  dilution  alone 
(cf.  preceding  abstract). 

7-Hydroxy-2  :  4-dimethylbenzopyrylium  chloride,  from  resorcinol 
and  acetylacetone  (Biilow  and  Wagner,  A.,  1901,  i,  400),  con¬ 
denses  at  40°  with  1  mol.  of  p-hydroxybenzaldehyde  in  formic 
acid  saturated  with  hydrogen  chloride  to  form  4  :  7 -dihydroxy - 
2-styrylA-methylbenzopyrylium  chloride,  m.  p.  260°  (+1H*C02H). 
7  -  Hydroxy  A '  -  methoxy -2 -styryl-  4-methylb  enzopyrylium  chloride ,  pur¬ 
ple  prisms,  m.  p.  160°,  is  formed  from  anisaldehyde  in  the  same  way, 
but  if  the  aldehyde  is  added  to  the  boiling  solution  there  is  formed 
the  isomeric  k-styryl-2-methyl  compound,  blue-black  needles,  m.  p. 
150°  (-f-lH20).  Vanillin  gives  4' :  1  -dihydroxy  A' -methoxy  A- styryl  - 
2-methylbenzopyrylium  chloride,  the  only  brown  monostyryl  chloride 
in  the  series.  3'  :  4'  :  7 -Trihydroxy-  and  1  -hydroxy A' -dimethyl- 
amino -2- styryl  A-methylbenzopyrylium  chlorides  are  formed  nor¬ 
mally  from  protocatechualdehyde  and  p-dimethylaminobenzalde- 
hyde,  respectively. 

The  following  substituted  2  : 4-distyrylbenzopyrylium  chlorides 
are  prepared  in  hot  absolute  alcohol  in  a  stream  of  hydrogen  chloride  : 
4' :  4"  :  7 -trihydroxy  derivative,  m.  p.  240°  (+1H20),  from  the 
dimethylpyjylium  chloride  and  2  mols.  of  p-hydroxybenzaldehyde ; 
1 -hydroxy A  :  4" -dimethoxy  derivative,  m.  p.  170°  (-|-1H20),  from 
the  purple  monoanisyl  chloride  and  anisaldehyde;  4" -dimethyl- 
amino-1  -hydroxy A' -methoxy  derivative,  m.  p.  200°  (+2H20),  from 
the  purple  monoanisyl  chloride  and  p-dimethylaminobenzaldehyde ; 
4'  :  7 -dihydroxy A" -methoxy  derivative,  m.  p.  220°  (+1H20),  from 
the  mono-p-hydroxyphenyl  chloride  and  anisaldehyde,  or  from 
the  blue  monoanisyl  chloride  and  p-hydroxybenzaldehyde ;  4"  :  1 -di¬ 
hydroxy  A' -methoxy  derivative,  m.  p.  160°  (-f-2H20),  from  the 
purple  monoanisyl  chloride  and  p-hydroxybenzaldehyde ;  3'  :  4'  :  7- 
trihydroxy A" -methoxy  derivative,  m.  p.  240°  (+2H20),  and  3" :  4"  :  7- 
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trihydroxy -4' -methoxy  derivative,  m.  p.  210°  (+2H20),.  from  the 
blue  and  the  purple  monoanisyl  chlorides,  respectively,  with  proto- 
catechualdehyde ;  3'  :  4'  :  7 -trihydroxy -3"  :  4 " -methylenedioxy  deriv¬ 
ative,  m.  p.  255°  (+ 2H20),  from  the  dihydroxyphenyl  chloride  and 
piperonal;  3"  :  4"  :  7 -trihydroxy -3'  :  4' -methylenedioxy  derivative, 
m.  p.  200°,  from  7 -hydroxy-3'  :  4'-methylenedioxy-2-styryl-4- 
methylbenzopyrylium  chloride  and  protocatechualdehyde ;  and 
4"  :  7 -dihydroxy S' ' -methoxy -3'  :  4' -methylenedioxy  derivative,  m.  p. 
180°  (-f2H20),  from  the  same  chloride  and  vanillin.  C.  H. 

Ray’s  Supposed  Triethylene  Trisulphide.  G.  M.  Bennett 
and  W.  A.  Berry  (J.  Chem.  Soc.,  1925,  127,  910;  qf.  T.,  1923, 
123,  2178,  footnote). — The  supposed  triethylene  trisulphide  is 
shown  by  molecular  weight  determination  and  by  direct  comparison 
with  a  specimen  of  diethylene  disulphide  to  be  identical  with  the 
latter  substance.  M.  J. 


Synthesis  of  Oxyberberine.  I.  W.  H.  Perkin,  jun.,  J.  N. 
Ray,  and  R.  Robinson  (J.  Chem.  Soc.,  1925,  127,  740 — 744). — 
The  p -piper  onylethylamide  (I)  of  meconinecarboxylic  acid 
(Freundler,  A.,  1914,  i,  860),  heated  with  phosphoryl  chloride  for 
5  hrs.  on  the  steam-bath,  gave  in  one  experiment  dioxyberberine 

(II) ,  but  on  repetition  the  main  product  was  a  substance,  probably 

(III) ,  which  was  converted  by  zinc  dust  and  acetic  acid  into  oxy- 
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berberine  (IV).  As  by-product  there  was  obtained  a  yellow, 
crystalline  substance,  m.  p.  230°,  which  seems  to  be  a  chloromethyl- 
woroxyberberine.  A  synthesis  of  oxyberberine  is  also  a  synthesis 
of  berberine  and  of  derived  alkaloids  such  as  canadine  and  pal- 
matine.  C.  H. 
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Derivatives  of  Oxeserine.  M.  Polonovski  and  M.  Polonov- 
ski  ( Compt .  rend.,  1925,  180,  1273 — 1275;  cf.  this  vol.,  i,  151,  293). 
— Oxeserolene  (I),  when  hydrogenated  in  presence  of  colloidal 
palladium,  yields  (by  reduction  of  the  vinyl  group  to  ethyl)  dihydro- 
oxeser olene,  m.  p.  200°.  The  methiodide  of  oxeseretholemethine 


OH: 


/V 


iCMe'CHICH, 


OEt/N 


(i.) 


CO 
NMe 


CMe*CH24CH2*NMe2 


(II. 


(i/'-geneseretholemethine)  (II)  on  prolonged  heating  at  200°  in  a 
vacuum  yields  (cf.  A.,  1918,  i,  505)  trimethylamine  methiodide  and 
oxeserolene  ethyl  ether.  Stedman  and  Barger  (this  vol.,  i,  292) 
have  described  a  compound,  dehydroeseretholemethine,  identical 
with  the  i^-geneseretholemethine  previously  obtained  by  Polonovski 
and  Polonovski  ( loc .  cit.). 

When  treated  with  hydrogen  peroxide  eseretholemethine  yields 
not  only  oxeseretholemethine  but  also  the  corresponding  amine- 
oxide  (III),  m.  p.  60°,  [a]o  —38°,  hydrochloride,  m.  p.  198°.  When 
reduced  with  zinc  and  hydrochloric  acid  the  amine-oxide  gives 
oxeseretholemethine,  but  with  sulphur  dioxide  it  gives  some  ester 
(IV),  m.  p.  193 — 194°  (decomp.),  hydrolysed  readily  by  hot  water 


Om/\ - iCMe-CH 

U\>° 

(III.)  NMe  NMe  (iv.) 

to  oxeseretholemethine  and  sulphuric  acid.  The  amine-oxide  is 
obtained  by  treating  oxeseretholemethine  itself  with  hydrogen 
peroxide.  The  latter  similarly  converts  oxeserimethine  and 
oxeserolemethine  into  the  corresponding  amine-oxides.  L.  F.  H. 


2-CH2-NMe20 


OEtf 


TCMe-CH2*CH2-NMe2 


JCO 


o-so. 


Relation  of  Pilocarpidine  to  Pilocarpine.  Synthesis  of 
1  : 4-  and  1  :  5-Dimethylgly oxalines .  R.  Burtles,  F.  L. 
Pyman,  and  J.  Roylance  ( J .  Chem.  Soc.,  1925,  127,  581 — 591). — 
That  pilocarpidine  is  the  imino  compound  corresponding  with 
pilocarpine  is  now  confirmed  by  its  conversion  by  methylation 
into  a  mixture  of  pilocarpine  and  an  isomeride,  neopilocarpine  (I), 
m.  p.  39 — 40°  ( hydrochloride ,  m.  p.  177°  ;  nitrate,  m.  p.  94 — 95°  ; 
picrate,  m.  p.  117 — 119°).  Boiled  with  alkali,  the  new  base  is 


(I-) 


CHEt-CH-CH2-£ - N 

COO-CH2  CH-NMe-CH 


CH(OEt)*S\  n 
CHMe — W 


•NHMe 


(II.) 


partly  racemised,  like  pilocarpine,  with  formation  of  the  stereo- 
isomeric  isoneo pilocarpine  (picrate,  m.  p.  125 — 126°;  nitrate,  m.  p. 
105 — 106°).  1  :  5-Dimethylglyoxaline,  the  degradation  product  of 

isopilocarpine,  is  synthesised  by  an  extension  of  the  Wohl-Marck- 
wald  method.  a-Bromopropionacetal,  b.  p.  69°/14  mm.,  is  con¬ 
verted  by  treatment  with  alcoholic  ammonia  into  a-aminopropion- 
acetal,  b.  p.  79 — 80°/40  mm.,  or  with  alcoholic  methylamine  into 
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u-methylaminopropionacetal,  (OEt)2CH*CHMe*NHMe,  b.  p.  66 — 69°/ 
16 — 18  mm.  From  the  latter  by  the  action  of  thiocyanic  acid  there 
is  obtained  2-thiol-l  :  ^-dimethylglyoxaline,  m.  p.  261 — 262°,  which 
is  oxidised  by  hot  dilute  nitric  acid  to  1  :  5-dimethylglyoxaline, 
identical  with  the  product  from  isopilocarpine.  The  condensation 
product  of  a-aminopropionacetal  with  methylthiocarbimide  gives, 
on  boiling  with  5N -hydrochloric  acid,  three  products  :  (a)  2-thiol- 
1  :  4 -dimethylglyoxaline,  m.  p.  211 — 212°,  unchanged  by  concen¬ 
trated  hydrochloric  acid  at  150°,  oxidised  by  hot  dilute  nitric  acid 
to  1  :  4- dimethylglyoxaline,  m.  p.  167 — 168°;  ( b )  2 -methy  lamina - 
5-ethoxy  A-methylA :  5-dihydrothiazole  (II),  m.  p.  52°  ( picrate ,  m.  p. 
158°;  chloroplatinate,  m.  p.  201°),  which  is  slowly  converted  by 
boiling  dilute  mineral  acids  into  compound  (a),  and  by  concen¬ 
trated  hydrochloric  acid  at  150°  into  compounds  (a)  and  (c)  together 
with  2-methylamino-4-methylthiazole,  m.  p.  71-5 — 72*5°  (hydro¬ 
chloride,  m.  p.  228° ;  hydriodide,  m.  p.  194° ;  chloroplatinate, 
m.  p.  180°);  (c)  2-ethylthiol-l  :  ^-dimethylglyoxaline  {picrate,  m.  p. 
105°;  hydrochloride,  m.  p.  125 — 127°).  The  last-named  thiazole 
is  also  prepared  by  Traumann’s  method  (A.,  1889,  414)  from  chloro- 
acetone  and  methylthiocarbamide  (m.  p.  of  the  base  and  its  salts 
are  much  higher  than  previously  recorded).  It  is  not  converted 
by  hydrochloric  acid  at  150°  into  2-thiol-l  :  4-dimethylglyoxaline. 

a-Propionacetalylphenylthiocarbamide,  m.  p.  110°,  from  a-amino¬ 
propionacetal  and  phenylthiocarbimide,  is  hydrolysed  by  5A-hydro- 
chloric  acid  to  2-thiol-\-phenyl-4c-methylglyoxaline,  m.  p.  190 — 191°, 
but  the  main  product  is  2-anilino-5-ethoxyA-methylA :  5-dihydro- 
thiazole  (as  II;  picrate,  m.  p.  163 — 165°).  Parallel  results  are 
obtained  by  hydrolysis  of  acetalylphenylthiocarbamide  and  pro¬ 
bably  also  with  acetalyl-w-xylyltlnocarbamide.  The  former,  m.  p. 
96°,  yields  2-thiol- 1-phenylglyoxaline,  m.  p.  181 — 182°,  and  2-anilino- 
5-ethoxy-5  :  4-dihydrothiazole,  C11H14ON2S,  m.  p.  92 — 93°  [picrate, 
m.  p.  198° ;  Wohl  and  Marckwald  (A.,  1889,  624,  866 ;  1892,  1326) 
give  CjjHjgOaNaS,  m.  p.  94°,  picrate  decomp.  190°].  The  ethoxy 
base  is  hydrolysable  to  2-thiol- 1-phenylglyoxaline,  2-anilinothiazole 
(picrate,  m.  p.  198 — 199°),  and  2-ethylthiol-l-phenylglyoxaline,  b.  p. 
310°/772  mm.  {picrate,  m.  p.  119 — 120°).  C.  H.^ 

Does  Nicotine  Combine  with  Calcium  Ions  ?  R.  M. 

Chapin  {J.  Amer.  Chem.  Soc.,  1925,  47,  892 — 894;  cf.  A.,  1924, 
ii,  635). — The  apparent  union  of  calcium  and  nicotine  (cf.  Graham 
and  Carr,  A.,  1924,  i,  816)  is  due  to  adsorption.  The  observation 
that  a  solution  of  calcium  chloride  becomes  acid  on  the  addition 
of  nicotine  is  not  confirmed.  F.  G.  W. 

Preparation  of  4-Tetrahydroquinolone  and  of  Intermediate 
Products.  British  Dyestuffs  Corporation,  Ltd.,  W.  H. 
Perkin,  and  G.  R.  Clemo  (Brit.  Pat.  230607). — A  patent  incor¬ 
porating  results  previously  abstracted  (A.,  1924,  i,  1103).  4-Tetra- 
hydroquinolone  has  m.  p.  45°,  not  144°  as  previously  stated. 

E.  H.  R, 

3-Nitropyridine  and  its  Derivatives.  A.  Kirpal  and  E. 
Reiter  {Ber.,  1925,  58,  [B],  699 — 701). — The  nitration  of  pyridine 

bb* 


i.  698 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


to  3-nitropyridine  (cf.  Friedl,  A.,  1912,  i,  299 ;  1913,  i,  754)  depends 
for  its  success  on  the  presence  of  a  trace  of  iron,  used,  e.g.  as  wire. 
The  nitro  compound  is  reduced  by  aluminium  amalgam  in  ethereal 
solution  to  3 -hydroxylaminopyridine  [$-3-pyridylhydroxylamine\, 
m.  p.  109°;  any  3-aminopyridine  produced  is  retained  by  the 
aluminium  hydroxide.  3- A' itrosopyridine,  m.  p.  94°,  obtained  by 
oxidising  3-hydroxylaminopyridine  with  potassium  dichromate 
in  sulphuric  acid  solution,  shows  the  colour  changes  typical  of  nitroso 
derivatives.  H.  W. 

Mechanism  of  Fischer's  Synthesis  of  Indoles.  S.  Bod- 
forss  ( Ber .,  1925,  58,  [2?],  775 — 785). — In  explanation  of  the  pro¬ 
duction  of  indoles  from  ketonearylhydrazones  (Fischer,  A.,  1884, 
1180),  the  following  scheme  has  been  suggested  by  Reddelien  (A., 
1912,  i,  363)  :  CH2R'/-CR,:N*NPhR','-f H2  CH2R"-CR':NH+ 

NHPhR'"  ->  NH3-f CHR'^CR'-NPhR'”  — *  CeH4<^,,>CR' 

-)-H2.  Since,  however,  the  reaction  is  quantitative  in  certain 
cases,  it  appears  improbable  that  the  initial  decomposition  occurs, 
and,  further,  the  coloration  which  develops  during  the  change 
(attributed  by  Reddelien  to  decomposition)  is  only  transitory. 
Also  it  appears  improbable  that  the  intermediate  ketimine  should 
escape  hydrolysis  completely  in  the  presence  of  concentrated  acid 
and  frequently  at  a  high  temperature.  More  direct  evidence  against 
Reddelien’ s  hypothesis  is  deduced  from  the  observation  that  the 
course  of  the  change  is  not  influenced  by  the  addition  of  an  amine 
differing  from  that  assumed  to  be  produced  during  the  primary 
change.  Thus  the  phenylmethylhydrazone  of  pyruvic  acid  and 
benzylaniline  give  l-methylindole-2-carboxylic  acid,  whereas  the 
phenylbenzylhydrazone  of  pyruvic  acid  and  methylaniline  afford 
l-benzylindole-2-carboxylic  acid.  Similarly,  2 : 3-diphenylindole 
and  1 -methyl-2  :  3-diphenylindole  are  derived  respectively  from 
deoxybenzoinphenylhydrazone  and  methylaniline  and  from  deoxy- 
benzoinphenylmethylhydrazone  and  aniline.  l-Methylindole-2- 
carboxylic  acid  is  derived  from  aniline  and  the  phenylmethyl¬ 
hydrazone  of  pyruvic  acid,  and  2  : 3-diphenylindole  is  obtained 
from  deoxybenzoinphenylhydrazone  and  p-bromoaniline.  The 
production  of  2-phenylindole  when  acetophenoneanil  is  melted 
with  phenylhydrazine  zincichloride  has  been  attributed  by 
Reddelien  ( loc .  tit.)  to  the  oxidising  action  of  the  latter  substance ; 
the  observation  that  acetophenone-p-tolil  also  yields  2-phenyl¬ 
indole  (together  with  p-toluidine)  under  similar  conditions  shows, 
however,  that  the  primary  change  is  replacement  of  the  anilo 
group  by  the  phenylhydrazine  residue  (cf.  Reddelien,  A.,  1922, 
i,  145)  followed  by  normal  ring  closure  of  the  hydrazone. 

According  to  Reddelien’ s  hypothesis  the  reaction  is  accom¬ 
panied  by  a  continuous,  inter-molecular  hydrogen  exchange  which 
might  be  expected  to  impart  a  pronounced,  negative  potential  to 
a  platinum  foil  immersed  in  the  reaction  mixture.  This,  how¬ 
ever,  is  not  observed  in  the  case  of  the  phenylmethylhydrazone  of 
pyruvic  acid.  The  validity  of  the  method  is  established  by  the 
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observation  that  the  potential  of  a  platinum-air  electrode  sinks 
rapidly  when  placed  in  a  methyl-alcoholic  solution  of  benzaldehyde, 
pyruvic  acid,  and  (3 -  naphthylamine ,  from  which  2-phenylnaphtho- 
cinchonic  acid  is  being  formed  with  simultaneous  production  of 
hydrogen  (cf.  Jones  and  Evans,  T.,  1911,  99,  334),  or  in  a  solution 
in  which  2-methylpyridine-4  :  6-dicarboxylic  acid  is  being  generated 
by  the  auto-condensation  of  ammonium  pyruvate,  3CH3*COC02H-1- 
NH3=C8H?04N+H2+C02+3H20. 

\-Benzylindole-2-carboxylic  acid,  m.  p.  196°  (decomp.),  and 
deoxybenzoin-p-bromophenylhydrazone,  m.  p.  138°,  are  described 
incidentally.  H.  W. 

Relationship  of  Thyroxin  to  Tryptophan.  C.  S.  Hicks.- — 
(See  ii,  473.) 

Preparation  of  Substituted  Hydantoins.  T.  J.  Thompson, 
H.  L.  Bedell,  and  G.  M.  Buffett  (J.  Amer.  Chem.  Soc.,  1925, 
47,  874 — 876). — Syntheses  of  4-phenyl-4-ethylhydantoin  (nirvanol) 
and  its  homologues  were  carried  out  (a)  by  converting  the  appro¬ 
priate  ketones  into  the  cyanohydrins  by  Albert’s  method  (cf.  A., 
1916,  i,  821)  and  then  converting  these  into  the  acetonitriles  by 
heating  their  solutions  in  absolute  alcohol  at  85°  in  sealed  tubes 
after  saturating  with  ammonia,  the  remaining  steps  being  those 
of  Read’s  synthesis  (A.,  1922,  i,  954) ;  and  (6)  by  the  action  of 
alkali  hypobromites  on  the  appropriate  disubstituted  cyanoacet- 
amides  (cf.  U.S.P.  1285703;  Swiss  Pats.  72561,  74094).  The 
following  compounds  are  described:  phenylethyl-,  m.  p.  117°; 
phenylpropyl-,  m.  p.  120°;  phenylisopropyl- ,  m.  p.  130°;  phenyl- 
butyl-,  m.  p.  126° ;  and  phenylisobutyl-cyanoacetamide,  m.  p.  100° ; 
phenylpropyl- ,  m.  p.  165 — 166°;  phenyl] sopropyl- ,  m.  p.  211°; 
phenylbutyl-,  m.  p.  204 — 205°;  and  phenylisobutyl-hydantoin,  m.  p. 
177 — 178°.  Phenylpropyl-  and  phenylf sobutyl- hydantoins  have 
about  the  same  physiological  effect  as  “  nirvanol,”  the  remaining 
homologues  having  no  hypnotic  action.  F.  G.  W. 

Preparation  of  l-p-Sulphophenyl-3-inethyl-5-pyrazolone. 

G.  Reeves  (J.  Chem.  Soc.,  1925, 127, 911 — 912). — 1-p-Sulphophenyl- 
3-methyl-5-pyrazolone,  ordinarily  prepared  under  conditions  which 
do  not  favour  primary  enolisation  of  the  ethyl  acetoacetate  in  its 
condensation  with  phenylhydrazine-p-sulphonic  acid,  is  obtained 
satisfactorily  pure  and  in  excellent  yield  when  conditions  are 
favourable  to  this  enolisation  (cf.  Ingold,  T.,  1921,  119,  329). 

M.  J. 

Tautomerism  of  Amidines.  V.  Methylation  of  Glyox- 
alines  by  Diazomethane.  Bromination  of  4(or  5)-Phenyl- 
glyoxaline.  W.  G.  Forsyth  and  F.  L.  Pyman  (J.  Chem.  Soc., 
1925,  127,  573—581;  cf.  T.,  1910,  97,  1814;  A.,  1924,  i,  1112). 
— The  yields  of  5:1-  and  4  :  1-isomerides  obtained  by  methyl¬ 
ation  of  2  :  5(2  :  4)-dibromo-4(5)-methylglyoxaline  are  55%  and 
1-2%,  respectively,  with  methyl  sulphate  alone,  63%  and  6-3% 
with  diazomethane.  Similarly,  with  methyl  sulphate  alone 
5(4)-bromo-4(5)-methylglyoxaline  gives  63%  of  5-bromo-l  :  4-di- 
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methylglyoxaline  ( hydrogen  oxalate,  m.  p.  96°)  and  only  0-1%  of 
the  isomeride.  5(4)-Bromo-4(5)-phenylglyoxaline  gives  pure 
o-bromoA-phenyl-l-methylglyoxaline,  m.  p.  88 — 90°  {pi crate,  m.  p. 
226°)  in  73%  yield.  The  same  product  is  obtained  by  the  action 
of  bromine  (1  mol.)  on  4-phenyl- 1 -methylglyoxaline.  From 
4(5)-nitroglyoxaline  and  diazomethane  are  obtained  a  58%  yield 
of  5-nitro-l-methylglyoxaline,  m.  p.  153°,  and  only  1*3%  of  the 
isomeride,  m.  p.  134°;  whilst  with  methyl  sulphate  and  alkali  it 
gives  19%  of  the  5-nitro  and  59%  of  the  4-nitro  compound.  Methyl- 
ation  of  4(5)-phenylglyoxaline  by  diazomethane  yields  20%  of 
5-phenyl- 1 -methylglyoxaline,  m.  p.  138 — 139°,  and  41%  of  the 
1  :  4-isomeride,  m.  p.  241°.  It  thus  appears  that  in  each  case  the 
more  basic  isomeride  greatly  predominates  except  when  methyl- 
ation  is  performed  in  the  presence  of  alkali. 

5{4:)-Bromo-4c{5)-phenylglyoxaline,  m.  p.  242 — 245°  {hydrochloride, 
nitrate,  m.  p.  127°,  and  picrate,  m.  p.  188 — 189°,  are  described),  is 
formed  in  64%  yield,  together  with  11%  of  2  :  5(2  :  4)-dibromo- 
4:{5)-phenylglyoxaline,  m.  p.  197 — 198°,  by  bromination  of  4(5)-phenyl- 
glyoxaline.  The  bromine  in  these  compounds  is  not  removed  by 
aqueous  sodium  sulphite  at  100°,  but  is  reduced  at  higher  temper¬ 
atures.  In  2-bromo-^{S)-phenylglyoxaline,  m.  p.  153°,  synthesised 
by  the  method  used  for  2-bromo-4(5)-methylglyoxaline  (T.,  1923, 
123,  494),  the  stabilising  effect  of  the  phenyl  group  is  less  evident. 
Ethyl  2-thiol-4:{5)-phenylglyoxaline-5{4:)-carboxylate,  m.  p.  219°,  pre¬ 
pared  from  ethyl  a-aminobenzoylaeetate  hydrochloride  and  potass¬ 
ium  thiocyanate,  is  oxidised  by  hot  dilute  nitric  acid  to  ethyl 
4{5)-phenylglyoxaline-5{4:)-carboxylate,  m.  p.  225°,  from  which  the 
above  2-bromo-4(5)-phenylglyoxaline  is  obtained  by  bromination, 
followed  by  hydrolysis  and  decarboxylation.  The  ethyl  amino- 
benzoylacetate  required  was  obtained  from  ethyl  f-sonitrosobenzoyl- 
acetate,  prepared  by  an  improved  method.  C.  H. 

Isatoid  and  the  So-called  “  Isatole.”  A.  Hantzsch  {Ber., 
1925,  58,  [B],  685—692;  cf.  Heller,  A.,  1920,  i,  766;  1921,  i,  891; 
Heller  and  Benade,  A.,  1922,  i,  582;  Hantzsch,  A.,  1921,  i,  597; 
1922,  i,  1177). — Silver  isatin  is  converted  by  benzoyl  chloride  at  the 
atmospheric  temperature  primarily  into  O  -benzoylisatin,  which  is 
hydrolysed  by  traces  of  water  to  the  corresponding  non-isolable 
enol ;  this  condenses  with  unchanged  0- benzoylisatin  giving 
O-benzoylisatoid,  from  which  the  benzoyl  group  is  readily  removed 

by  water,  thus  yielding  isatoid,  ' '  or 

CeH4<NH>C(°H)'N<-6CHd>CO’ 

m.  p.  178 — 182°.  (The  possibility  of  the  second  structure  is 
established  by  the  almost  quantitative  conversion  of  methylisatoid 
into  a  phenylhydrazone.)  The  compound  is  closely  allied  to 
Heller’s  “  isatole,”  prepared  by  the  action  of  warm  benzoyl  chloride 
on  impure  silver  isatin.  The  non-existence  of  Heller’s  “  structural 
association  ”  and  the  similarity  of  “  isatole  ”  to  “  3-hydroxy- 
indazole  ”  which  has  been  shown  to  be  di-3-hydroxyindazole  (cf. 
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Hantzsch,  this  vol.,  i,  702)  render  it  impossible  to  consider  “  isatole  ” 
an  isomeride  of  isatin;  until  the  termolecular  nature  of  Heller’s 
product  in  solution  is  firmly  established,  it  appears  equally 
justifiable  to  regard  the  compound,  if  existent,  as  an  isomeride  of 
isatoid,  one  substance  having  the  dienolic  and  the  other  the  open 
keto-enolic  form  (see  above).  Silver  isatoid. 

2C16H9O4N2Ag,3C16H10O4N2, 

m.  p.  204°,  is  prepared  from  isatoid  and  silver  acetate  or  by  the 
action  of  benzoyl  chloride  on  pure  silver  isatin;  it  dissolves  in 
solutions  of  alkali  hydroxides  without  separation  of  silver  oxide, 
but  this  property  is  not  attributable  to  its  complex  nature,  as  it 
is  also  shared  by  the  normally-constituted  silver  methylisatoid, 
CiTH1104N2Ag ;  the  compounds  are  therefore  regarded  as  A7 -salts. 
Isatin  and  mercuric  acetate  in  aqueous-alcoholic  solution  yield 
N -mercuri -isatin,  (C8H402N)2Hg,H20.  Silver  5-bromoisatin  and 
silver  3  :  5-dichloroisatin  are  converted  by  cold  benzoyl  chloride 
into  N-benzoyl-5-bromoisatin,  m.  p.  195 — 196°,  and  JV-benzoyl- 
3  :  5-dichloroisatin,  m.  p.  145 — 146°.  H.  W. 

Action  of  Carbon  Disulphide  on  Benzidine.  G.  Rossi  and 
B.  Cecchetti  ( Gazzetta ,  1925,  55,  97 — 99). — The  crystalline  com¬ 
pound  formed  together  with  thiocarbobenzidine  (cf.  Borodin, 
Jahresber.,  1860,  356)  by  the  action  of  carbon  disulphide  on  benzidine 
and  regarded  by  Strakosch  (A.,  1872,  25,  503)  as  an  isomeride  of 
thiocarbobenzidine,  forms  a  diazo  derivative  which  may  be  coupled 
to  give  a  compound  still  containing  sulphur.  It  decomposes  at 
above  200°  and  its  structure  is  most  probably 

s:c(nh-c6h4-c6h4-nh2)2. 

T.  H.  P. 

Dinitro-  and  Triamino-naphthalenes.  C.  Finzi  ( Annali 
Chim.  Appl.,  1925,  15,  55 — 62). — Conditions  are  given  for  the 
separation  of  1  :  5-dinitronaphthalene  which  yield  better  results 
than  the  procedure  described  by  Friedlander  (A.,  1900,  i,  150). 

1:2:  5 -Triaminonaphthalene,  prepared  by  coupling  1 :  5-diamino- 
naphthalene  with  p-diazotoluene  and  reducing  the  violet-blue 
dye  thus  formed  by  means  of  tin  and  hydrochloric  acid,  forms 
a  white,  crystalline  trihydrochloride,  which  gives  a  violet-blue 
coloration  with  hydrochloric  acid  and  ferric  chloride,  and  a  tribenzoyl 
derivative,  C10H5(NHBz)3,  m.  p.  268°.  It  condenses  (1)  with 
phenanthraquinone  to  form  7  -amino-2  :  S-diphenylyl-oLft-naphtha- 
. — .  quinoxaline  (annexed  formula),  which  does 

NH2<^  N  not  melt  at  300°,  and  (2)  with  benzil, 

\ /  giving  7 -amino-2  :  %-diphenyl- <x$-naphtha- 

/  \ — N*C*C6H4  quinoxaline,  yellow  needles,  m.  p.  208°. 

\ / — jSj-.q.q  jj  1:4:  8 -Triaminonaphthalene,  similarly 

6  4  obtained  from  1  : 8-diaminonaphthalene, 
forms  a  trihydrochloride,  gives  a  red  coloration  with  a  deficit  of 
nitrous  acid  and  a  wine -red  coloration  with  hydrochloric  acid  and 
ferric  chloride,  and  reacts  with  neither  phenanthraquinone  nor 
benzil.  T.  H.  P. 
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Supposed  “  3-Hydroxyindazole  ”  and  the  so-called 
“  Structural  Association  ”  of  G.  Heller.  A.  Hantzsch  (Ber., 
1925,  58,  [5],  680 — 685). — The  compound,  m.  p.  206°,  obtained  by 
heating  o-aminobenzhydrazide  in  the  presence  of  quinoline  at  200— 
210°  (described  by  Heller  and  Kohler  [A.,  1923,  i,  850]  as  3-hydroxy- 
indazole  and  by  Thode  [A.,  1904,  i,  347]  as  benzisopyrazolone)  is 
bimolecular  in  phenol,  camphor,  and  probably  in  acetone,  in  which 
it  dissolves  somewhat  sparingly;  it  is  therefore  to  be  regarded 

as  di-3-hydroxyindazole,  9®^4  ^  .  Heller’s  2-acetyl - 

NH— N*(OH)  C  •  C  6H4 

3-hydroxyindole  [di-l-acetyl-3-hydroxyindazole]  is  bimolecular  in 
phenol  and  camphor.  Heller’s  bis-A-acetylindazyl  3-ether  has  the 

C6H4-C - N-NAc 

structure,  |  j  xOx  j  | 

NAc-N — OCGH4 

Repetition  of  Heller’s  experiments  has  shown  that  4-hydroxy  - 
quinaldine  is  unimolecular  in  phenol,  bimolecular  in  camphor,  but 
not  termolecular  in  acetone.  4- Hydroxy  quinoline  is  bimolecular 
in  camphor,  but  could  not  be  examined  in  other  solvents.  These 
substances  behave  in  solution  therefore  in  much  the  same  manner 
as  acetic  acid,  alcohols,  and  phenols,  which  are  associated  in  the 
majority  of  non-ionising  solvents,  but  unimolecular  in  all  hydroxyl  - 
ated  media.  A  difference  exists,  however,  in  that  these  compounds 
with  the  group  — C(OH)!N~  are  bimolecular  in  camphor,  in  which 
the  simple,  nitrogen-free  phenols  (p-bromophenol,  p-cresol,  thymol, 
a-naphthol)  are  unimolecular.  This  difference  is  not  principally 
in  nature,  since  the  tendency  of  solvents  towards  the  unimolecular 
fission  of  simple  hydroxy  compounds  varies  greatly.  Thus  the 
majority  of  phenols  and  carboxylic  acids  are  bimolecular  in  benzene, 
in  which  trinitrobenzoic  acid,  triphenylcarbinol,  and  triphenyl- 
acetic  acid  are  strictly  unimolecular.  Trichloroacetic  acid,  in 
contrast  to  acetic  acid,  is  not  only  strictly  unimolecular  as  vapour, 
but  forms  equilibrium  mixtures  of  little  bi-  and  much  uni-molecular 
forms  in  solvents  in  which  acetic  acid  is  bimolecular.  Heller’s 
conception  of  “  structural  association  ”  is  founded  on  incorrect 
experiments  and  should  be  abandoned.  H.  W. 

Physiological  Action  of  certain  Benzthiazoles  and  Mer¬ 
captan  Derivatives.  R.  F.  Hunter  (J.  Chem.  Soc.,  1925,  127, 
911). — Hot  solutions  of  4'-amino-l-phenyl-5-methylbenzthiazole 
(J.  Soc.  Chem.  Ind.,  1923,  42,  302)  in  contact  with  the  skin  develop 
an  unpleasant  form  of  eczema.  The  vapour  of  the  thiocresol 
resulting  from  alkali  fusion  of  this  compound,  like  that  of  its  lower 
homologue  o-aminothiophenol  (cf.  Hofmann,  Ber.,  1887,  20,  2251), 
produces  intense  irritation  and  swelling.  M.  J. 

Constitution  of  the  so-called  Dithiourazole  of  Martin 
Freund.  III.  Synthesis  of  some  Monosubstituted  Thio- 
diazoles.  P.  C.  Guha  and  H.  P.  Ray  (J.  Amer.  Chem.  Soc., 
1925,  47,  385—390;  cf.  A.,  1922,  i,  875,  876).— The  following 
substituted  thiosemicarbazides,  obtained  by  the  action  of  hydrazine 
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hydrate  on  the  respective  appropriate  thiocarbimides  (cf.  Pulver- 
macher,  A.,  1894,  i,  76;  Busch  and  Ulmer,  A.,  1902,  i,  575), 
are  described:  4:-m-xylyl~,  m.  p.  184°;  4-p -bromophenyl- ,  m.  p. 
189° ;  and  4  m -chlorophenylthiosemicarbazide,  m.  p.  130°.  An 
isomeric  p-bromophenylthiosemicarbazide,  m.  p.  110°,  was  obtained 
by  adding  hydrazine  hydrate  to  a  dilute  alcoholic  solution  of 
p-bromophenylthiocarbimide.  By  heating  the  above  thiosemi- 
carbazides  with  an  equivalent  of  carbon  disulphide  and  alcoholic 
potassium  hydroxide  in  sealed  tubes  at  100°,  substituted  5-imino- 
2-thion-2  :  3  :  4  :  5-tetrahydro-l  :  3  :  4-thiodiazoles  (5-amino-2-thiol- 
1:3:  4-thiodiazoles)  (I)  or  (II),  were  obtained.  5-Tolylimino- 2- 
thion-2  :  3  :  4  :  5-tetrahydro-l  :  3  :  ^-thiodiazole,  m.  p.  219°,  yields  a 
nitroso  derivative,  yellow,  m.  p.  228°;  a  methyl  derivative,  m.  p. 
134°;  a  diacetyl  derivative,  m.  p.  234 — 236°  after  contracting  at 

NH — NH  N - N  Ac*N - N 

rn:c  c:s  r-nh-c  c-sh  rn:c  c-sh 

\/  \/  \/ 

s  s  s 

(I.)  (II.)  (III.) 


200°,  readily  hydrolysed  to  the  monoacetyl  derivative  (III),  pale 
yellow,  m.  p.  152°;  and  an  isomeric  monoacetyl  derivative  (IV), 
light  yellow,  m.  p.  198 — 200°.  5-Tolylimino-4-acetyl-2-rnethyl- 
thiolA :  5-dihydrothiodiazole  (V),  m.  p.  89 — 90°,  was  obtained  from 


NH-N 

RN.'C  OS  Ac 
\/ 
s 

(IV.) 


Ac-N - 

rn:c 

\/ 


N 


C-SMe 


S 

(V.) 


NH-N 
RN.'C  OS* 

\/ 

S 

(VI.) 


either  of  the  above  monoacetyl  derivatives  by  the  action  of  methyl 
iodide,  and  from  the  methyl  derivative  and  acetic  anhydride.  By  the 
action  of  iodine  in  alcohol  on  the  5-tolylimino  derivative  (I),  the 
disulphide  (VI),  m.  p.  232°,  was  obtained.  The  monoacetyl 
derivative  (III)  afforded  similarly  a  disulphide,  m.  p.  245°,  identical 
with  that  obtained  by  acetylating  (VI).  5-Xylylimino-2-thion- 
2:3:4:  5-tetrahydro-l  :  3  :  4 -thiodiazole,  m.  p.  230°  (decomp.), 
yielded  similarly  a  disulphide,  m.  p.  114°  (decomp.)  [acetyl  deriv¬ 
ative,  m.  p.  130°  (decomp.)].  5  -  p-Bromophenyli  mino  -  2  -  thi  o  n  - 
2:3:4:  5-tetrahydro-l  :  3  :  4- thiodiazole ,  m.  p.  220°  [diacetyl 
derivative,  m.  p.  161° ;  monoacetyl  derivative,  m.  p.  205° ;  methyl 
derivative,  m.  p.  212° ;  methyl-acetyl  derivative,  m.  p.  91°],  yields 
a  disulphide,  amorphous,  m.  p.  216°.  5- cc- Naphthyl-,  m.  p.  225°, 

and  5-m-chlorophenyl-2-thion-2  :  3  :  4  :  5-tetrahydro-l  :  3  :  4 -thio¬ 
diazole,  m.  p.  240°,  and  the  disulphide  of  the  latter,  m.  p.  156°, 
were  prepared.  F.  G.  W. 


Action  of  Benzoyl  Chloride  on  4-  and  1-Phenylthiosemi- 
carbazide.  E.  Fromm  and  A.  Trtjka  ( Annalen ,  1925,  442, 
150 — 159;  cf.  Fromm,  Soffner,  and  Frey,  A.,  1924,  i,  93). — 
4-Phenylthiosemicarbazide  is  converted  by  benzoyl  chloride  in 
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the  presence  of  sodium  hydroxide  into  the  tetrabenzoyl  derivative, 
NPhBz*CS*NBz*NBz2,  m.  p.  148°.  When,  however,  the  substances 
are  allowed  to  react  in  the  presence  of  chloroform  as  diluent,  a 
mixture  of  5-anilino-4-benzoyl-2-phenyl-l  :  3  :  4 -thiodiazole,  m.  p. 
184°,  and  1  :  2-dibenzoyl-4-phenylthiosemicarbazide,  m.  p.  195°,  is 
formed.  The  constitution  of  the  former  substance  is  established 
by  its  production  by  the  benzoylation  of  3-anilino-2-phenyl- 

1  :  3  :  4-thiodiazole  (cf.  Pulvermacher,  A.,  1894,  304;  Marckwald 
and  Bott,  A.,  1897,  i,  205),  the  structure  of  which  is  confirmed  by 
its  failure  to  yield  lead  sulphide  when  boiled  with  an  alkaline 
solution  of  lead  oxide  and  its  inability  to  give  a  benzyl  derivative. 
The  position  of  the  benzoyl  groups  in  1  :  2-dibenzoyl-4-phenyl- 
thiosemicarbazide  follows  from  its  failure  to  condense  with 
benzaldehyde,  whereby  the  absence  of  a  free  amino  group  is 
established,  and  its  conversion  by  boiling,  dilute  alkali  hydroxide 
into  3-thiol-4  :  5-diphenyl- 1  :  2  :  4- triazole,  m.  p.  287°.  The  latter 
substance  is  converted  by  benzyl  chloride  in  the  presence  of 
alcoholic  sodium  ethoxide  into  3-benzylthiol-4 :  5-diphenyl-l  :  2  :  4- 
triazole,  m.  p.  165°,  and  by  an  excess  of  benzoyl  chloride  into 

3- thion-2-benzoyl-4 :  5- diphenyl-2  :  3-dihydro-l  :  2  :  4 -triazole,  m.  p. 
164°.  The  action  of  benzoyl  chloride  on  4-phenylthiosemicarbazide 
in  the  absence  of  diluent  yields  5-anilino-2-phenyl-l  :  3  :  4-thio¬ 
diazole  and  3-thiol-4  :  5-diphenyl-l  :  2  :  4-triazole.  The  behaviour 
of  4-phenylthiosemicarbazide  is  thus  analogous  to  that  of  4-o-anisyl- 
thiosemicarbazide,  and  differs  from  that  of  the  corresponding 

4- o-tolyl  derivative  (cf.  Fromm,  Soffner,  and  Frey,  loc.  cit.). 
f-Phenylthiosemicarbazide  is  converted  by  benzoyl  chloride 

(Schotten-Baumann)  into  1-benzoyl-l-phenylthiosemicarbazide,  m.  p. 
223°.  The  constitution  of  the  compound  is  established  by  the 
observations  that  it  evolves  nitrogen  when  treated  with  nitrous 
acid  and  is  converted  by  dilute  alkali  hydroxide  into  3 -thiol-1  :  5- 
diphenyl- 1  :  2  :  4 -triazole,  m.  p.  188°.  The  latter  substance  is 
stable  towards  acids  and  alkalis.  It  is  converted  by  benzyl  chloride 
in  alkaline  solution  into  3-benzylthiol-l  :  5-diphenyl-l  :  2  :  4 -triazole, 
m.  p.  100°,  and  by  benzoyl  chloride  and  alkali  hydroxide  into 
3-thion-2-benzoyl-l  :  5-diphenyl-2  :  3-dihydro-l  :  2  :  4-triazole,  m.  p. 
139°.  The  latter  compound  can  also  be  obtained  by  treatment  of 
1-phenylthiosemicarbazide  with  an  excess  of  benzoyl  chloride  in 
alkaline  solution  if  the  temperature  is  not  moderated ;  it  is  con¬ 
verted  by  benzoyl  chloride  in  boiling  alkaline  solution  into  3-benzyl- 
thiol-1  :  5-diphenyl-l  :  2  :  4-triazole.  1-Phenylthiosemicarbazide 
and  benzoyl  chloride  in  the  presence  of  boiling  chloroform  yield  a 
mixture  of  a  dibenzoyl-l-phenylthiosemicarbazide,  m.  p.  188°,  which 
does  not  contain  a  free,  amino  group  and  is  converted  by  protracted 
boiling  in  alkaline  solution  into  3-thion-2-benzoyl-l  :  5-diphenyl  - 

2  :  3-dihydro-l  :  2  :  4-triazole,  and  a  substance,  m.  p.  212°,  to  which 

the  constitution  N’^^^>N,NPhBz  is  ascribed,  since  it  is  trans¬ 
formed  by  alkali  hydroxide  into  1  :  4-dibenzoyl-l-phenylthiosemi- 
carbazide,  m.  p.  188°.  The  action  of  benzoyl  chloride  on  1-phenyl¬ 
thiosemicarbazide  in  the  absence  of  diluent  gives  a  mixture  of 
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highly  benzoylated  compounds  which  has  not  been  examined 
completely,  H.  W. 

Thio-  and  Oxa-cyanines.  W.  Konig  and  W.  Meier  (/.  pr. 
Chem.,  1925,  [ii],  109,  324—344 ;  cf.  A.,  1924,  i,  669 ;  1922,  i,  1188). 
— 1-Methylbenzthiazole  (Konig  and  Treichel,  A.,  1921,  i,  738) 
affords  a  viethiodide,  m.  p.  219°,  and  a  methobromide ,  m.  p.  206°. 
When  the  methoperchlorate  ( loc .  cit.)  is  treated  in  acetone  suspension 
with  sodium  hydroxide,  it  yields  2-methyl-l-methylenebenzthiazoline, 
m.  p.  166°.  This  substance,  when  heated  alone  or  in  solution,  is 
converted  into  a  compound  which  dissolves  in  acids  to  yield  a 
purple  dye,  apparently  identical  with  the  “  thiazole- purple  ”  or 
1  :  V-dimethylstve'ptomonovinylene-2  :  2' -thiocyanine,  the  bromide 
(blue-bronzy  needles,  m.  p.  248°), 

C«H‘<NM^>C'CH:CH'CH:C<Nlfc>CA' 

of  which  is  obtained  (yield,  85%)  by  treating  the  above  1-methyl- 
benzthiazole  methobromide,  in  nitrobenzene,  pyridine,  or  acetic 
anhydride  solution,  with  an  excess  of  ethyl  orthoformate  or 
anhydrous  sodium  formate  at  150 — 160°.  The  iodide  has  m.  p. 
254°,  and  the  perchlorate  has  m.  p.  250°  (decomp.).  This  compound 
shows  absorption  bands  at  X  558  and  X  526  in  alcoholic  solution  and 
dyes  mordanted  cotton  or  viscose-silk  in  bluish-red  shades.  It  is 
resistant  to  acids  and  is  affected  by  alkalis  less  than  its  quino- 
cyanine  analogues. 

1-Methylbenzoxazole  combines  with  methyl  iodide  at  100°  to 
give  the  methiodide,  m.  p.  200°,  which  is  hydrolysed  by  hot  water  to 
A-methyl-o-acetamidophenol  (Lees  and  Shedden,  T.,  1903,  83, 
756).  The  methosulphate  has  m.  p.  about  75°.  When  the  methiodide 
is  treated  with  ethyl  orthoformate  in  boiling  acetic  anhydride 
“  oxazole-yellow,”  1 : 1  'di m ethylstveptomo novi nyl ene-2  :  2 -oxacyanine 
iodide  (formula  analogous  to  that  above,  cf.  also  below)  is  obtained. 
This  substance  forms  scarlet  needles,  m.  p.  259°,  and  the  corre¬ 
sponding  sulphate  (from  the  above  methosulphate)  has  m.  p.  267° ; 
it  shows  absorption  bands  (in  alcohol)  at  X  485  and  X  456,  and  dyes 
mordanted  cotton  in  reddish -yellow  shades.  It  is  more  resistant  to 
acids  than  its  sulphur  analogue,  but  is  decomposed  by  alkalis.  When 
it  is  treated  with  absolute  alcoholic  sodium  hydroxide  the  carbinol 
base  is  not  obtained,  but  the  product  is  the  ethyl  ether, 

C«H4<NMl>C(OEt)’CH:CH'CH:0<OTfe>C«H4- 
yellow  needles,  m.  p.  212°. 

The  relationships  between  colour  and  constitution  among  the 
above  dyes  and  their  known  analogues  are  discussed  at  length, 
emphasis  being  laid  on  the  influence  on  one  another  of  the  various 
possible  alternative  conjugated  chains.  W.  A.  S. 

6-Chlorophenoxarsine.  E.  E.  Turner  and  A.  B.  Sheppard 
(J.  Chem.  Soc.,  1925,  127,  544 — 547). — o-Aminodiphenyl  ether, 
m.  p.  41-5°,  b.  p.  160 — 162°/12 — 15  mm.  ( benzoyl  derivative,  m.  p. 
75°),  was  obtained  from  the  tin  double  salt  (cf.  Ullmann,  A.,  1896,  i, 
605)  by  treatment  below  0°  with  excess  of  potassium  hydroxide. 
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o -Phenoxybenzeneazo-$-naphthol  melts  at  135°.  o -Phenoxy  phenyl - 
arsinic  acid,  prepared  from  diazotised  o-aminodiphenyl  ether  and 
sodium  arsenite,  is  converted  into  o -phenoxyphenyldichloroarsine  by 
the  sulphurous-hydriodic-hydrochloric  acid  method.  The  orange- 
red  oil  so  obtained  loses  hydrogen  chloride  when  distilled  at  10  mm. 
and  gives  6-chlorophenoxarsine,  m.  p.  122°,  identical  with  the 
product  prepared  from  diphenyl  ether  and  arsenious  chloride  in 
presence  of  aluminium  chloride.  The  sulphur  ring-analogue  is 
not  obtained  from  diphenyl  sulphide,  arsenious  chloride,  and 
aluminium  chloride  at  175 — 185°,  the  only  product  isolated  being 
diphenylene  disulphide.  C.  H. 

Asymmetric  Compounds  of  Quinquevalent  Arsenic.  J.  A. 

Aeschlimann  (J.  Chem.  Soc.,  1925,  127,  811 — 815;  cf.  Michaelis, 
A.,  1902,  i,  516;  Winmill,  J.  Chem .  Soc.,  1912,  101,  720;  Burrows 
and  Turner,  J.  Chem.  Soc.,  1921, 119,  426). — Unsuccessful  attempts 
were  made  to  resolve  compounds  of  the  type  abcAs!0,  in  which 
one  of  the  groups  a,  b,  and  c  contained  an  acidic  radical  for  com¬ 
bination  with  an  active  base.  These  included  oo'-dicarboxydi- 
phenylarsinic  anhydride  (cf.  A.,  1924,  i,  1358);  o -carboxydiphenyl- 
methylarsine  oxide,  m.  p.  242°,  obtained  by  the  action  of  hydrogen 
peroxide  on  the  arsine,  which  was  prepared  by  an  improved  method 
from  magnesium  phenyl  bromide  and  o-carboxyphenylmethyl- 
arsinous  anhydride;  and  a  sulphonic  acid,  m.  p.  249°,  of  phenyl- 
a-naphthylmethylarsine  oxide  (Burrows  and  Turner,  loc.  cit.). 

Certain  quaternary  salts  were  also  prepared  for  investigation  : 
Phenyl- a-naphthylmethylarsine  gives  with  bromoacetic  acid  an 
additive  compound,  m.  p.  145 — 150°  (decomp.).  Q-Ethylphenox- 
arsine,  colourless  oil,  obtained  from  magnesium  ethyl  bromide  and 
6-chlorophenoxarsine  {sulphonic  acid,  m.  p.  above  300°),  is  oxidised 
to  6 -ethylphenoxarsine  oxide,  m.  p.  99°,  and  forms  stable  additive 
compounds  with  bromoacetic  acid  and  alkyl  iodides  :  Q-carboxy- 
methyl-Q-ethylphenoxarsonium  bromide;  6  :  G-dieihylphenoxarsonium 
iodide,  m.  p.  193°  ;  and  €>-methyl-Q-ethylphenoxarsonium  iodide,  m.  p. 
186 — 193°,  according  to  rate  of  heating.  No  resolution  of  the  latter 
was  obtained  by  conversion  into  6 -methyl-Q-ethylphenoxarsonium 
di-bromocamphorsulphonate,  m.  p.  153°. 

Phenyl  a-naphthyl  ether  condenses  with  arsenious  chloride  in 
presence  of  aluminium  chloride  giving  1  -chloro-oifi-naphthaphenox- 
arsine,  m.  p.  168°.  M.  J. 

Carboxyquinolylphenylarsinic  Acid  and  Derivatives.  K. 

Ogden  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1925,  47,  826 — 830). — 
p-4 -Carboxy- 2-quinolylphenylarsinic  acid, 

C02H-C9H.5N-C6H4-As03H2, 

m.  p.  not  below  270°,  was  obtained  by  condensing  acetophenone- 
/j-arsinic  acid  with  isatin  in  aqueous  alcohol  in  presence  of  sodium 
hydroxide.  It  forms  a  disodium  salt,  and  yields,  on  esterification 
with  ethyl  and  methyl  alcohols,  the  corresponding  carbethoxy,  m.  p. 
117 — 119°  (decomp.),  and  carbomethoxy  derivatives,  m.  p.  153°, 
respectively,  whilst  reduction  with  sodium  hyposulphite  affords 
p  :  p' -diA-carboxy-2-quinolylarsenobenzene,  m.  p.  not  below  250°. 
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p-A-Carboxy-Q-methyl-2-quinolylphenylarsinic  acid,  m.  p.  not  below 
250°  ( methyl  and  ethyl  esters,  m.  p.  not  below  275°),  and  p  :  p ' -di- 
4:-cctrboxy-6-methyl-2-quinolylarsenobenzene,  reddish-brown,  m.  p. 
not  below  250°,  were  prepared  similarly.  Acetophenone-p-arsinic 
acid,  m.  p.  not  below  250°,  is  described.  The  above  derivatives  are 
more  toxic  and  less  trypanocidal  than  salvarsan  and  arsanilic 
acid.  F.  G.  W. 

Derivative  of  Cupreine  containing  Arsenic.  F.  X.  Erben 
and  N.  Schniderschitsch  [with  W.  Vis]  ( Ber .,  1925,  58,  [B], 
693 — 695) . — Sodium  dihydrocupreine-5-azobenzene-p-arsinic  acid, 
decomp.  218°  after  darkening,  is  prepared  by  the  addition  of  a 
diazotised  solution  of  p-aminophenylarsinic  acid  in  hydrochloric 
acid  to  a  solution  of  dihydrocupreine  in  N- sodium  hydroxide  in 
the  presence  of  sodium  acetate,  the  conditions  being  so  adjusted 
that  the  mixture  is  finally  just  neutral  with  respect  to  the  mono¬ 
sodium  salt.  The  corresponding  free  acid  has  m.  p.  (indef.)  215° 
after  darkening  at  170°;  like  the  sodium  salt,  it  absorbs  oxygen 
during  desiccation.  This  property  is  not  shared  by  the  hydro¬ 
chloride  (+2H20).  H.  W. 

Influence  of  Neutral  Salts  on  Gelatin.  III.  Influence  on 
the  Action  of  Trypsin  on  Gelatin.  E.  Stiasny  and  S.  R.  I). 

Gupta  ( Collegium ,  1925,  57 — 64). — Trypsin  was  allowed  to  act 
on  a  1%  gelatin  solution,  with  or  without  the  addition  of  sodium 
thiocyanate,  nitrate,  chlorate,  chloride,  or  sulphate.  The  proteolytic 
effect  of  the  trypsin  is  little  affected  by  salts  other  than  the  thio¬ 
cyanate,  which  hinders  it  slightly.  The  formaldehyde  and  Van 
Slyke  figures  showed  that  OTX-solutions  of  neutral  salts  increase 
the  peptolytic  action  of  the  trypsin  slightly,  but  that  stronger 
solutions  cause  it  to  diminish  again.  Proteolysis  is  complete  in 
4  hrs. ;  peptolysis  occurs  mainly  in  the  first  24  hrs.,  but  still  proceeds 
after  6  days,  when  20%  of  the  nitrogen  originally  present  becomes 
titratable  by  formaldehyde.  This  is  one-third  of  the  complete 
hydrolysis,  showing  that  the  latter  cannot  be  attained  with  trypsin. 
This  agrees  with  the  view  (Ssadikov  and  Zelinsky)  that  the  last 
elements  of  proteins  are  not  amino-acids  only  but  diketopiperazines 
which  are  not  included  in  the  formaldehyde  titration.  The  effect  of 
neutral  salts  on  the  hydrolysis  of  gelatin  by  trypsin  is  very  different 
from  their  effect  on  the  hydrolysis  of  collagen.  Sodium  thiocyanate 
retards  the  peptolytic  action  of  trypsin  on  both  collagen  and  gelatin ; 
other  neutral  salts  do  not.  [Cf.  B.,  1925,  412.]  1).  W. 

Halogenated  Proteins.  IV.  Bromofibrin.  A.  J.  J.  Vande- 
velde  (Rec.  trav.  chim.,  1925,  44,  224 — 228;  cf.  this  vol.,  i,  91). — 
A  solution  of  bromine  in  carbon  tetrachloride  converts  fibrin  into 
a  bromofibrin  (N— 8*06%,  Br— 41-1%)  without  liberation  of 
hydrogen  bromide.  This  material,  treated  with  water  or  alkalis, 
gives  substances  of  variable  composition  containing  less  bromine, 
the  greater  part  of  the  bromine  which  passes  into  solution  being 
present  as  hydrobromic  acid.  The  bromofibrin  is  converted  by 
heating  at  100°  into  a  substance  (N— 11-0%,  Br=35-4%)  which 
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shows  a  similar  behaviour  with  water  and  alkalis  except  that  the 
insoluble  substances  produced  contain  a  higher  proportion  of 
bromine  than  those  from  the  original  bromofibrin.  Gr.  M.  B. 

Coagulation  of  Albumins  and  (3- Albumins.  M.  A.  Rakusin 
and  A.  Rosenfeld  (Z.  Unters.  Nahr.  Genussm.,  1925,  49,  38 — 39). — 
A  (3-modification  of  albumin  was  obtained  by  heating  coagulated 
albumin  with  water  under  pressure  for  12  hrs.  The  modified 
material  was  soluble  in  water,  non-coagulable,  and  had  a  higher 
optical  rotation  than  the  original,  although  it  still  showed  all  the 
typical  protein  reactions.  A.  Gr.  P. 
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Biochemistry. 


Cell  Respiration.  11.  Mechanism  of  Oxidation  of  Lactic 
Acid.  III.  Reactivation  Experiments  using  Artificial  Co¬ 
enzymes.  A.  von  Szent-Gy6rgyi  ( Biochem .  Z.,  1925,  157, 
50 — 84). — The  system  in  muscle  which  brings  about  the  oxidation 
of  lactic  acid  has  two  components,  one  soluble,  the  other  relatively 
insoluble.  The  latter  is  a  very  active  dehydrogenase.  An  oxygen 
activator  may  also  be  present.  The  soluble  component  is  co- 
enzymic  in  character;  it  is  heat-stable,  and  is  neither  enzyme  nor 
protein.  It  is  precipitated  by  lead  acetate  in  neutral  solution,  and 
may  be  recovered  in  active  form  by  decomposing  the  lead  pre¬ 
cipitate  with  hydrogen  sulphide.  Neither  the  soluble  nor  the 
insoluble  component  is  active  in  absence  of  the  other,  but  when  both 
are  added  together  in  the  correct  proportions,  lactic  acid  oxidation 
proceeds  at  normal  speed. 

Catalase  is  not  the  co-enzyme,  nor  can  the  oxidising  power  of 
washed  muscle  be  induced  by  adding  methylene- blue  instead  of  the 
co-enzyme.  Neither  the  reduced  nor  the  oxidised  form  of  gluta¬ 
thione  is  able  to  bring  about  the  oxidation  of  lactic  acid  by  washed 
muscle.  There  are  insufficient  amounts  of  active  metallic  salts  in 
the  tissues  to  catalyse  the  autoxidation  of  reduced  glutathione,  and 
it  does  not  appear  to  be  oxidised  by  the  oxygen  activated  by  washed 
muscle,  although  p-phenylenediamine,  adrenaline,  p-aminophenol, 
quinol,  and  other  phenols  are  readily  oxidised  by  such  preparations. 
Washed  muscle  is  not  capable  of  oxidising  the  -SH  group  of  thio- 
glycollic  acid.  It  would  appear  that  in  muscle  there  is  a  specific 
phenol  oxydase,  and  not  a  more  general  system  by  which  oxygen  is 
activated  to  a  definite  oxidation  potential.  The  velocity  of  oxida¬ 
tion  of  such  phenols  and  phenol  derivatives  depends  on  their 
adsorbability  by  the  tissue.  They  are  able  to  reactivate  washed 
muscle,  and  act  like  the  co-enzyme  in  enabling  it  to  oxidise  lactic 
acid.  H.  D.  K. 
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Influence  of  Oxygen  Tension  on  Biological  Oxidation. 

R.  J.  Hamburger  and  A.  von  Szent-Gyorgyi  (Biochem.  Z.,  1925, 
157,  298 — 302). — The  velocity  of  oxidation  of  p-phenylenediamine 
by  means  of  washed  pig’s  diaphragm  muscle  is  independent  of  the 
oxygen  tension  over  a  range  of  1 — 0-05  atm.  of  oxygen. 

P.  W.  C. 

Causes  of  Differences  of  Intensity  of  the  Elementary 
Respiration  of  Tissues.  E.  F.  Terroine  and  J.  Roche  ( Gompt . 
rend.,  1925,  180,  1061 — 1063). — From  a  consideration  of  data 
derived  from  various  sources  concerning  the  respiratory  intensity 
and  composition  of  brain,  liver,  kidney,  and  muscle  (bird  and 
mammal)  tissues,  the  conclusion  is  reached  that  the  respiratory 
intensity,  in  vitro,  of  a  tissue  is  directly  proportional  to  the  product 
of  the  percentage  of  protein  and  the  percentage  of  lipoid  phosphorus. 

G.  M.  B. 

Influence  of  Tension  of  Molecular  Oxygen  on  Oxidations 
of  Haemoglobin.  J.  M.  Neill  and  A.  B.  Hastings  (J.  Biol. 
Chem.,  1925,  63, 479 — 492). — The  optimum  tension  of  oxygen  for  the 
formation  of  methaemoglobin  by  sterile  extracts  of  pneumococci,  by 
anaerobic  bacilli,  and  by  various  autoxidisable  substances,  and  also 
for  its  spontaneous  formation  in  sterile  blood,  was  found  to  be 
20  mm.,  at  which  tension  50%  of  the  haemoglobin  is  in  the  reduced 
state.  The  presence  of  10  mm.  tension  of  carbon  monoxide  inhibits 
the  formation  of  methaemoglobin  altogether.  The  course  of  the 
reaction  appears  to  consist  of  the  formation  of  an  oxidising  agent  by 
combination  of  molecular  oxygen  with  an  autoxidisable  substance 
and  the  subsequent  oxidation  of  the  ferrous  iron  of  haemoglobin  to 
the  ferric  state.  The  results  are  in  accord  with  the  view  of  Conant 
(this  vol.,  i,  455)  that  the  substance  oxidised  to  methaemoglobin  is 
reduced  haemoglobin.  C.  R.  H. 

Formation  of  Methaemoglobin.  W.  Klein  ( Biochem .  Z., 
1925,  156,  323 — 333). — From  observations  of  the  actions  of  iron 
salts  and  organic  acids  on  haemoglobin  it  is  concluded  that  the 
formation  from  the  latter  of  methaemoglobin  depends  on  the  con¬ 
version  of  the  iron  of  the  pigment  from  the  ferrous  into  the  ferric 
condition  together  with  the  liberation  of  oxygen.  The  use  of 
succinic  acid  is  recommended  for  the  direct  gasometric  determination 
of  carbon  dioxide  in  blood.  J.  P. 

Acid-Base  Equilibrium.  II.  Determination  of  the 
Hydrogen-ion  Concentration  of  the  Blood.  III.  Determin¬ 
ation  of  Alveolar  Carbon  Dioxide  Tension.  IV.  Titrimetric 
Determination  of  Hydrogen  Carbonate  in  the  Blood.  J. 

Hollo  and  S.  Weiss  ( Magyar  orvosi  Archivum,  1924,  25,  288 — 
300,  301 — 306,  307 — 313). — II. — The  diluted  plasma  containing 
indicator  is  divided  into  two  portions,  one  of  which  is  titrated  with 
hydrochloric  acid  after  addition  of  alkali  phosphate.  When  equality 
of  colour  is  attained,  the  result  may  be  read  from  an  empirically 
determined  curve. 

III. — The  air  is  passed  into  sodium  hydrogen  carbonate  solution, 
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the  change  in  reaction  of  which  is  determined  colorimetrically,  and 
the  tension  calculated  from  an  empirical  curve. 

IV. — Gollwitzer’s  criticism  of  Van  Slyke,  Stillman,  and  Cullen’s 
method  is  rejected;  modifications  are  available  for  clinical  and 
exact  work  respectively.  Chemical  Abstracts. 

Determination  of  Carbon  Monoxide  in  Blood.  D.  G.  C. 

Tervaert  ( Biochem .  J.,  1925, 19,  300 — 303 ;  see  also  Proc.  K.  A  hid. 
Wetensch.  Amsterdam,  1924,  27,  832 — 833). — The  carbon  monoxide 
is  extracted  from  the  blood  by  the  use  of  ferricyanide  with  evacuation. 
After  passing  the  gas  through  strong  potassium  hydroxide  and  con¬ 
centrated  sulphuric  acid,  it  is  led  over  iodine  pentoxide  heated  at 
150°.  The  liberated  iodine  is  collected  in  potassium  iodide  solution 
and  titrated  with  O-OlA-sodium  thiosulphate.  Accurate  results  can 
be  obtained  with  10  c.c.  of  blood.  S.  S.  Z. 

Determination  of  Ammonia  and  Urea  in  Blood  and  Urine. 

M.  M.  Murray  ( Biochem .  J .,  1925,  19,  294 — 299). — Ammonia  and 
urea  in  urine  and  in  blood  can  be  determined  by  aeration  in  the 
apparatus  of  Cannan  and  Sulzer  (Heart,  11,  148)  and  subsequent 
titration.  Urea  in  urine  and  in  blood  can  also  be  determined  by 
aspirating  the  ammonia  from  the  decomposed  urea  and  determining 
it  colorimetrically  by  Orr’s  method  (this  vol.,  i,  184).  The  deter¬ 
mination  can  be  made  with  0*2  c.c.  of  blood.  S.  S.  Z. 

Exchange  of  Chlorine  between  the  Red  Blood  Corpuscle 
and  the  Surrounding  Solution.  III.  Influence  of  the  Hydro¬ 
gen-ion  Concentration  on  the  Exchange.  W.  Burger  (Arch. 
Exp.  Path.  Pharm.,  1925,  106,  102 — 107). — The  exchange  has  been 
examined  in  solutions  of  pK  6-7  and  7-3.  After  \  hr.  less  chlorine  is 
found  in  the  solution  of  6-7  than  in  the  other.  This  is  ascribed 
to  a  reduction  in  the  amount  of  diffusion  rather  than  to  a  dis¬ 
placement  of  the  equilibrium,  since  after  about  2  hrs.  the  difference 
of  chlorine  is  much  less.  A  definite  equilibrium  is  probably  reached 
in  both  cases  in  about  2  hrs.  When  the  structure  of  the  corpuscles 
has  been  destroyed  by  freezing,  the  amount  of  chlorine  in  the  solu¬ 
tion  is  considerably  increased,  although  the  amount  is  unaffected 
by  the  difference  in  the  reaction  of  the  two  solutions.  The  addition 
of  peptone  is  without  effect  on  the  amount  of  chlorine  in  the  surround¬ 
ing  solution.  The  effect  of  anions  and  cations  on  the  exchange  has 
been  determined  by  the  addition  of  the  nitrates  of  sodium,  calcium, 
and  potassium  and  the  sulphates  of  sodium  and  potassium.  In  the 
presence  of  nitrate,  more  chlorine  is  found  in  the  solution  than  when 
sulphate  is  present,  during  \  hr.  At  the  end  of  2  hrs.,  however, 
there  is  practically  no  difference.  Equilibrium  is  attained  much 
more  rapidly  in  the  presence  of  nitrate  than  in  the  presence  of  either 
sulphate  or  phosphate.  The  nitrates  and  sulphates,  respectively, 
of  different  cations  all  have  the  same  effect.  O.  O. 

Rate  of  Sinking  of  Erythrocytes  with  Reference  to  the 
Hofmeister  Ionic  Series.  D.  von  Klobusitzky  (Biochem.  Z., 
1925,  157,  277 — 282). — An  investigation  of  the  influence  of  hyper¬ 
tonic  salt  and  sugar  solutions  on  the  rate  of  sinking  of  erythrocytes 
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shows  that  the  influence  follows  the  Hofmeister  series,  and  is  inversely 
proportional  to  the  concentration  of  the  solution.  P.  W.  C. 

Stereoisomerism  and  Cell-permeability.  M.  Okagawa  (Z. 
physiol.  Chem.,  1925, 143,  211 — 217). — Of  the  optically  active  forms 
of  histidine,  the  Z-isomeride  enters  the  washed  red  blood-corpuscle 
of  the  rabbit  (suspended  in  saline)  more  readily  than  the  eZ-isomeride. 

H.  D.  K. 

Determination  of  Haemoglobin.  H.  B.  Newham,  H.  G. 
Wiltshire,  and  J.  W.  Schar.ee  (J.  Roy.  Army  Med.  Corps,  1924,  43, 
359 — 365). — The  Gower,  Haldane,  Fleischl,  and  Tallquist  hsemo- 
globinometers  are  untrustworthy,  and  the  normal  value  should  be 
108 — 110%,  representing  15  g.  of  haemoglobin  per  100  c.c.  The 
specific  gravity  is  not  accurately  proportional  to  the  haemoglobin 
content.  Chemical  Abstracts. 

Formation  of  Bile  Pigment  from  Haemoglobin  in  Tissue 
Cultures.  A.  R.  Rich  (Bull.  Johns  Hopkins  Hosp.,  1924,  35, 
415 — 416). — Ingestion  of  red  blood  cells  by  phagocytes  of 
mesodermal  origin  is  followed  by  the  conversion  of  the  haemoglobin 
into  bile  pigment  and  a  residue  containing  iron  within  the  body  of  the 
phagocytic  cell.  Chemical  Abstracts. 

Porphyrins  from  Blood  Pigment.  A.  Papendieck  and  K. 
Bonath  (Z.  physiol.  Chem.,  1925,  144,  60 — 67). — The  reduction 
of  haematin  with  hydrazine  in  glacial  acetic  acid  solution  gave  a 
product  identical  spectroscopically  with  a-hsematoporphyroidin 
(cf.  Schumm,  this  vol.,  i,  88).  Electrolytic  reduction  of  haematin 
gave,  according  to  the  conditions  of  the  reaction,  a-haematoporphy- 
rin,  haematoporphyrin  (Nencki  and  Sieber,  A.,  1888,  971),  and 
mesoporphyrin ;  mesoporphyrin  was  further  obtained  by  electro¬ 
lytic  reduction  or  catalytic  hydrogenation  of  a-haematoporphyroidin, 
and  by  electrolytic  reduction  of  a-haematoporphyrin.  All  products 
were  identified  spectroscopically.  C.  R.  H. 

Isolation  of  Adenine  Nucleotide  from  Blood.  W.  S.  Hoff¬ 
man  (Bull.  Johns  Hopkins  Hosp.,  1924,  35,  417). — Pure  crystalline 
adenine  nucleotide  prepared  from  pig’s  blood  agrees  in  chemical 
composition  and  physical  properties  with  that  prepared  from  yeast- 
nucleic  acid  by  Jones  and  Kennedy.  Chemical  Abstracts. 

Uric  Acid  in  Blood.  W.  G.  Lennox  and  M.  F.  O’Connor 
(J.  Lab.  Clin.  Med.,  1924,  10,  99 — 103). — It  seems  probable  that 
the  upper  limit  of  the  uric  acid  concentration  of  normal  blood  by  the 
new  direct  method  of  Folin  (A.,  1923,  ii,  196)  may  be  4-5 — 5-0  mg. 
per  100  c.c.  of  blood.  The  concentration  of  uric  acid  in  the  blood 
is  considerably  but  inconstantly  higher  when  measured  by  the 
direct  method  of  Benedict  (A.,  1922,  ii,  405)  or  of  Folin  ( loc .  cit.)  than 
when  measured  by  that  of  Folin  and  Wu  (A.,  1919,  ii,  308)  or  by  the 
check  method  of  Folin  (“  Laboratory  Manual  of  Biological 
Chemistry,”  N.  York,  1923).  Chemical  Abstracts. 
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New  Type  of  Phosphoric  Acid  Compound  from  Blood. 
Effect  of  Substitution  on  the  Rotation  of  i-Glyceric  Acid. 

I.  Greenwald  {J.  Biol.  Chem.,  1925,  63,  339 — 349). — The  proteins 
and  lipoids  of  pig’s  blood  were  removed  with  trichloroacetic  acid 
and  the  filtrate  was  treated  with  lead  acetate ;  the  solution  obtained 
on  decomposition  of  the  lead  precipitate  was  treated  with  magnesia 
mixture  and  the  filtrate  from  the  magnesium  ammonium  phosphate 
again  treated  with  lead  acetate ;  on  addition  of  barium  hydroxide 
to  the  solution  obtained  after  decomposition  of  this  second  lead 
precipitate  there  was  obtained  a  barium  salt  with  the  composition 
C6H6O20P4Ba5,3H2O ;  on  dissolving  this  salt  in  the  minimum  amount 
of  dilute  hydrochloric  acid  and  adding  alcohol  a  second  barium 
salt,  C6H10O20P4Ba3,H2O,  was  obtained.  On  removal  of  the  barium 
from  either  of  these  salts  and  heating  the  free  acid  in  5%  sulphuric 
acid  for  several  days  at  100°  there  was  isolated  from  the  resulting 
solution  a  barium  salt  identified  as  barium  ^-glycerate.  The  original 
compounds  isolated  were  therefore  the  penta-  and  tri-barium  salts  of 
diphospho-l-glyceric  acid.  The  tribarium  salt  has  [a]fj  — 4-45° ; 
the  free  acid  [a]p  — 3-36°;  after  neutralisation  to  Congo-red  with 
sodium  hydroxide,  [a]o  — 4-01° ;  after  neutralisation  to  thy- 
molphthalein,  [a]'jj  — 2-73°.  The  Z-glyeeric  acid  obtained  on 
hydrolysis  was  partly  racemised,  the  greatest  rotation  observed 
being  [a]D  —1-99°;  attention  is  called  to  the  effect  of  introducing 
two  phosphoric  acid  groups  into  the  molecule  in  increasing  the 
molecular  rotation  as  shown  by  the  above  figures.  The  amount  of 
the  compound  isolated  from  pig’s  blood  represented  12-2 — 19-3  mg. 
of  phosphorus  per  100  c.c. ;  the  same  compound  was  obtained  in 
smaller  yield  from  human  and  dog’s  blood.  C.  R.  H. 

Concentration  of  Acetone  Substances  in  Normal  Blood 
and  Urine.  R.  S.  Hubbard  and  C.  V.  Noback  (J.  Biol.  Chem., 
1925,  63,  391 — 394). — The  average  of  the  results  of  experiments  on 
twenty-four  normal  individuals  shows  the  preformed  acetone-)- aceto- 
acetic  acid  of  the  blood  to  be  0-13  and  of  the  urine  0-19  mg.  per 
100  c.c.,  whilst  the  (3-hydroxybutyric  acid  of  the  blood  is  0-30  and  of 
the  urine  0-46  mg.  per  100  c.c.  C.  R.  H. 

Influence  of  Intravenous  Administration  of  Urea  on  the 
Non-protein  Nitrogen  of  the  Blood.  E.  So  hill  and  J.  Kunze 
( Magyar  orvosi  Archivum,  1924,  25,  318 — 325). — After  injection  of 
urea,  the  non-protein  nitrogen  did  not  reach  the  calculated  value, 
and  became  normal  after  3  hrs.,  although  the  urea  remained  in  the 
body  for  several  days.  Storage  in  the  tissues  must  therefore  take 
place.  The  increase  was  greater  for  the  red  cells  than  the  serum. 

Chemical  Abstracts. 

Chemistry  of  the  Blood  during  Parenteral  Excitation  of 
the  Activity  of  Digestive  Glands,  especially  of  the  Stomach. 

K.  Onohara  ( Biochem .  Z.,  1925,  157,  271 — 276). — Changes  in  total 
solids  and  chloride  content  of  the  blood  have  been  followed  in  dogs 
for  3  hrs.  after  the  subcutaneous  injection  of  secretin,  pilocarpine, 
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and  atropine  and  the  intravenous  or  subcutaneous  injection  of 
acetylcholine  (cf.  this  vol.,  i,  322).  After  pilocarpine,  the  total 
solids  rise  and  remain  high  for  3  hrs.  and  then  gradually  fall,  whilst 
the  chloride  content  sinks  a  little  at  first  and  either  remains  at  this 
value  or  returns  to  the  original  value.  After  acetylcholine,  there  is 
an  increase  of  total  solids,  but  the  increase  is  smaller  than  with 
pilocarpine.  In  this  latter  case,  the  greater  salivation  is  supposed 
to  account  for  the  greater  loss  of  water.  The  chloride  values  are 
inconsistent.  After  secretin,  there  was  a  rise  of  total  solids 
intermediate  between  the  values  for  pilocarpine  and  acetylcholine, 
but  no  change  in  chloride  content  occurred.  With  atropine,  slight 
decrease  of  total  solids  and  slight  increase  of  chloride  occurred. 

P.  W.  C. 

Chemical  Composition  of  Blood  during  Labour.  E.  C.  P. 

Williams  (. Lancet ,  1924,  II,  1336 — 1337). — There  is  an  appreciable 
rise  in  the  blood  non-protein  nitrogen  and  urea  during  labour,  the 
average  urea  content  changing  from  19-0  mg.  %  during  pregnancy  to 
28-2  mg.%  during  labour.  Chemical  Abstracts. 

Measurement  of  Calcium-ion  Concentration  [in  Blood]. 

0.  Budde  and  E.  Freudenberg  ( Z . , yes.  exp.  Med.,  1924,  42,  284— 
295;  from  Chem.  Zentr.,  1924,  ii,  18i,2). — The  values  obtained  for 
calcium-ion  concentration  by  the  method  of  Brinkman  and  Van 
Dam  are  greater  than  the  calculated  values  when  both  the  alkalinity 
and  the  phosphorus  value  are  high ;  otherwise  good  agreement  is 
obtained.  In  blood  dialysates,  the  calcium-ion  concentration  is 
depressed  by  substances  of  the  residual  nitrogen  group.  Glycine 
removes  calcium  ions  from  solution,  particularly  at  low  alkalinities. 

G.  W.  R. 

Determination  of  Calcium  in  Blood  Serum  by  the  Tisdall 
Method.  E.  P.  Clark  and  J.  B.  Collip  (J.  Biol.  Chem.,  1925, 
63,  461 — 464). — Some  calcium  oxalate  may  be  lost  in  the  process  of 
washing  with  dilute  ammonia  in  the  method  of  Tisdall  (A.,  1923,  ii, 
656),  and  it  is  therefore  suggested  that  one  washing  only  should  be 
given,  the  centrifuge  tube  being  inverted  on  filter  paper  for  5  min. 
to  ensure  complete  drainage.  C.  R.  H. 

Blood  Calcium  under  Normal  and  Pathological  Conditions. 

H.  A.  Salvesen  ( Norsk  Mag.  Laegev.,  1923,  21,  1047 — 1052). — 
The  calcium  content  of  normal  serum  is  9-5 — 10-5  mg.  per  100  c.c. ; 
in  pregnancy  the  values  are  lower,  also  in  tetany,  e.g.,  6-34  and 
4-38  mg.  Other  pathological  conditions  were  investigated. 

Chemical  Abstracts. 

Determination  of  Formic  Acid  in  Blood  and  Urine.  F. 

De  Eds  (J.  Lab.  Clin.  Med.,  1924, 10,  59 — 66). — The  blood  is  placed, 
by  means  of  a  pipette  moistened  with  saturated  oxalate  solution,  in 
a  100  c.c.  cylinder,  diluted,  and  diluted  again,  after  addition  of 
picric  acid,  to  100  c.c.,  then  shaken,  and  the  liquid  filtered.  An 
aliquot  portion  is  heated  with  Fincke’s  mercuric  chloride  reagent, 
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and  the  mercurous  chloride  determined  by  addition  of  iodine  to 
the  acidified  solution  and  titration  of  the  excess.  Formaldehyde,  if 
present,  is  first  converted  into  hexamethylenetetramine.  Urine  is 
distilled  with  steam  after  addition  of  picric  acid,  the  distillate  being 
kept  alkaline.  Mercuric  chloride  is  added  after  partial  evaporation 
and  acidification  and  the  determination  continued  as  before.  Formic 
acid  was  not  found  in  normal  blood  and  urine. 

Chemical  Abstracts. 

Micro  Determination  of  Potassium  in  Blood-serum  and 
other  Fluids.  F.  Lebermann  (Klin.  Woch.,  1924,  3,  1632 ; 
from  Ckem.  Zentr.,  1924,  ii,  1966). — The  liquid  is  treated  with 
cobaltinitrite  reagent.  The  precipitate  of  potassium  cobaltinitrite 
is  separated  and  washed  by  centrifuging,  dried  at  100°,  and  dissolved 
in  27%  hydrochloric  acid.  The  potassium  is  determined  colori- 
metrically,  using  standard  solutions  of  potassium  chloride  for 
comparison.  G.  W.  It. 

Micro-determination  of  Blood-sugar.  K.  Dresel  and  H. 
Rotiimann  ( Biochem .  Z.,  1925, 157,  172 — 173). — Using  the  modific¬ 
ation  of  the  Hagedorn  and  Jensen  technique  devised  previously 
(A.,  1924,  ii,  632)  in  which  filter  paper  and  a  torsion  balance  are 
used  instead  of  a  pipette  for  measuring  the  blood,  it  has  been 
found  that  even  if  the  blood  is  allowed  to  dry  on  the  paper  and  is 
left  up  to  4  days  before  the  determination  is  made,  there  is  no  change 
in  the  sugar  value.  H.  D.  K. 

Combined  Sugar  in  Blood.  Methods  for  Micro  Determin¬ 
ation.  Conditions  in  Normal  Individuals.  Glycolysis  and 
Combined  Sugar.  L.  Condorelli  ( Policlinico ,  sez.  med.,  1924, 
31,  125 — 144;  from  Chem.  Zentr.,  1924,  ii,  1812). — Combined 
sugar  was  determined  in  blood  by  comparing  the  results  obtained 
with  native  plasma  and  with  plasma  after  heating  with  0-125JV- 
hydrochloric  acid  (half  saturated  with  potassium  chloride)  for 
10  mins,  in  an  autoclave  at  one  atmosphere  pressure  and  subse¬ 
quently  neutralising  with  sodium  hydroxide  solution  (half  saturated 
with  potassium  chloride).  With  normal  fasting  men,  the  average 
content  of  combined  sugar  was  0-042%  (0-030 — 0-054%),  forming 
53%  (42 — 72%)  of  the  free  sugar.  After  oral  administration 
of  20  g.  of  dextrose  in  50  c.c.  of  water  both  the  actual  and 
relative  content  of  combined  sugar  decreased  at  first.  Subse¬ 
quently  when  the  free  sugar  had  reached  its  normal  value,  the 
combined  sugar  was  slightly  increased.  Similar  results  were  ob¬ 
tained  after  subcutaneous  injection  of  adrenaline  or  pituitary  extract. 
Inconsiderable  changes  in  the  amount  of  combined  sugar  in  dogs’ 
blood  were  produced  by  glycolysis  during  24  hrs.  Hydrolysis  of 
2%  Witte  peptone  solution  by  the  above  method  caused  a  slight 
increase  in  reducing  power,  a  result  which  only  explains  to  a  small 
extent  the  results  obtained  for  combined  sugar.  Combined  sugar 
is  considered  to  originate  from  a  reserve  of  loose  compounds  of 
protein  with  dextrose.  G.  W.  R. 
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Blood-sugar  of  the  Goat.  K.  Schuhecker  ( Biochem .  Z., 
1925,  156,  353 — 364). — Two  normally  fed  goats  showed  the  low 
average  blood-sugar  values  of  49 — 60,  and  52 — 64  mg.%.  After 
2  days’  partial  starvation  the  blood-sugar  value  sank  to  41  mg.% 
in  the  case  of  the  first  animal.  After  strenuous  exercise  the  value 
rose  in  another  case  to  117  mg.%,  the  return  to  normal  being  slow. 
Small  injections  of  adrenaline  (0-5  mg.)  produced  a  hyperglycsemia 
of  the  order  95  mg.  %  after  4  hrs.,  the  return  to  normal  values  being 
again  slow.  Insulin  injections  produced  very  low  blood- sugar 
values — 17  mg.% — without  accompanying  collapse,  unless  the 
low  value  was  maintained  for  a  period  of  2  hrs.  J.  P. 

Hypoglycsemia.  Identity  of  Intoxication  Due  to  Dextrose 
Starvation  with  the  Hypoglycsemic  Reaction.  F.  Fischler 
and  F.  Ottensooser  ( Z .  'physiol.  Chern.,  1925,  144,  1 — 59). — The 
toxic  symptoms  exhibited  by  rabbits  which  have  been  starved  or 
treated  with  phloridzin  until  in  a  condition  of  hypoglycsemia  are 
similar  to  those  which  follow  overdosage  with  insulin,  and  are 
relieved  by  the  administration  of  dextrose.  In  both  cases,  the 
symptoms  are  therefore  due  to  the  actual  deficit  of  dextrose  in  the 
blood,  any  concentration  below  007%  being  dangerous.  The 
hypoglycsemia  caused  by  starvation  or  by  phloridzin,  being  due  to 
the  complete  exhaustion  of  all  carbohydrate  reserves  in  the  body,  is 
slow  in  onset,  is  accompanied  by  a  fall  in  body- weight  and  in  tem¬ 
perature,  and  the  stage  of  convulsions  is  preceded  by  one  of  intense 
physical  weakness;  the  intoxication  is  accompanied  by  a  disturb¬ 
ance  of  hepatic  function  as  is  shown  by  an  abnormal  urinary 
excretion  of  urobilin,  the  latter  being  shown  to  be  hepatogenous 
and  not  enterogenous  in  origin.  C.  ft.  H. 

Structure  of  Blood-serum.  H.  Handovsky  ( Koll.-Z .,  1925, 
36  {Zsigmondy -Festschr.),  292 — 297). — The  possible  roles  of  secondary 
particles  or  aggregates  in  blood  sera  are  discussed.  The  quantitative 
relationships  between  the  coagulation,  refraction,  and  viscosity  of 
sera  and  the  contents  of  albumin,  pseudoglobulin,  and  euglobulin 
hold  only  for  normal  and  not  for  pathological  sera.  After  con¬ 
centration  in  a  vacuum,  sera  are  relatively  richer  in  albumin.  In 
sera  saturated  with  carbon  dioxide  the  change  of  viscosity  with 
time  depends  on  the  albumin-globulin  ratio.  The  amount  of 
cholesterol  extracted  by  ether  varies  inversely  with  the  euglobulin 
content.  It  is  apparently  protected  in  the  serum  by  the  euglobulin. 
Dilution  of  serum  with  water  or  very  dilute  solutions  of  sodium, 
potassium,  or  calcium  chlorides  affects  the  amount  of  cholesterol 
extracted  by  ether,  but  dilution  with  physiological  salt  solutions, 
e.g.,  Ringer  or  Tyrode,  has  no  such  effect.  E.  M.  C. 

Inorganic  Bone-forming  Elements  of  the  Blood-serum. 

H.  A.  Peterson  {Bull.  Johns  Hopkins  Hosp.}  1924,  35,  378 — 381). 
— A  definite  relationship  exists  between  the  concentration  of  the 
bone-forming  elements  of  the  serum  and  the  rate  of  repair  of 
fractured  bones.  With  [Ca][P]  (mg.  per  100  c.c.)<30,  fractures 
will  not  unite.  Dog’s  serum  contains  much  more  phosphorus  than 
human  serum.  Chemical  Abstracts. 
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Mechanism  of  the  Reaction  between  Formaldehyde  and 
Serum  Proteins.  R.  R.  Henley  (J.  Agric.  Res.,  1924,  29. 
471 — 482). — When  formaldehyde  is  added  to  serum,  the  proteins 
become  less  soluble  in  ammonium  sulphate  (A.,  1923,  i,  1253). 
Experiments  are  now  described  from  which  it  is  concluded  that  the 
change  is  chemical.  Immediately  on  the  addition  of  formaldehyde 
the  titratable  acidity  of  the  serum  increases  considerably  and  the 
Pn  decreases;  thereafter  the  titratable  acidity  gradually  decreases, 
although  the  ps  may  continue  to  fall.  The  increase  in  acidity  is 
related  to  the  amount  of  formaldehyde  added,  but  is  not  pro¬ 
portional  to  it.  The  author  puts  forward  tentatively  an  explanation 
of  the  formaldehyde-gelatification  of  serum.  C.  P.  S. 

Action  of  Chloral  Hydrate  on  the  Proteins  of  Blood-serum. 

M.  NE^KOVid  (Glas  Acad.  Sci.  Belgrade,  1924,  113,  27 — 40). — 
A  2*5%  solution  of  chloral  hydrate  precipitates  the  proteins  of  blood- 
serum  even  in  a  dilution  of  1 : 10000.  The  precipitation,  which 
usually  is  not  complete,  is  due  to  the  dehydrating  action  of  the 
chloral  hydrate  on  the  proteins  and  is  more  strongly  marked  with 
the  globulins  than  with  the  albumins.  S.  S.  M. 

Determination  of  Fibrinogen.  III.  W.  Starlinger  and 
K.  Hartl  ( Biochem .  Z.,  1925,  157,  283 — 297). — A  further  survey  of 
the  methods  available  for  the  determination  of  fibrinogen  (cf.  A., 
1923,  ii,  890;  1924,  ii,  212).  In  a  series  of  parallel  determinations 
in  normal  plasma,  95%  of  the  individual  variations  of  the  results 
by  the  gravimetric  method  and  92%  by  the  Kjeldahl  method  were 
less  than  0-04  g.%,  whilst  comparing  results  by  the  two  methods  80% 
showed  differences  less  than  0-05  g.%.  Comparing  results  by  the 
gravimetric  and  differential  refractometric  methods  in  normal 
plasma,  since  60%  of  the  deviations  are  less  than  0-05  g.%,  the  latter 
method  is  in  general  sufficiently  accurate  for  normal  plasma. 
Comparing  the  individual  variations  in  a  series  of  determinations  in 
salt  (citrated)  plasma,  it  is  shown  that  the  gravimetric  and  Kjeldahl 
methods  are  as  trustworthy  for  salt  plasma  as  for  normal  plasma. 
Comparing  the  results  by  gravimetric  and  refractometric  methods 
in  salt  plasma,  since  71%  of  the  deviations  are  greater  than  0-04  g.%, 
the  latter  method  cannot  be  used  for  salt  plasma.  The  specific 
refraction  for  fibrinogen  in  normal  plasma  varies  between  0-00209 
and  0-00131  and  in  salt  plasma  between  0-00207  and  0-00097. 
Finally,  the  relative  values  of  the  interferometric,  polarimetric, 
diaphanometric,  nephelometric,  and  colorimetric  methods  are 
discussed.  Of  these,  the  three  last-named  are  rapid  and  useful,  but 
the  constant  preparation  of  standards  is  so  tedious  that  the  methods 
are  no  improvement  on  the  gravimetric  and  Kjeldahl  methods  and 
they  were  not  therefore  further  elaborated.  P.  W.  C. 

Blood  Coagulation  in  Cold-blooded  Animals.  K.  §ahovk5 
( Glas  Acad.  Sci.  Belgrade,  1923,  108,  87 — 92). — Experiments  on 
frogs  and  fishes  ( Ameiurus  nebulosus,  Le  Sueur),  both  normal  and 
after  removal  of  the  liver,  have  shown  that  certain  anticoagulants, 
such  as  nucleic  acid  and  hirudin,  act  directly  on  the  blood  and  not 
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through  the  liver  as  observed  by  Doyon  in  dogs  in  the  case  of  nucleic 
acid.  S.  S.  M. 

Blood  Clotting  and  the  Hofmeister  Series.  J.  Csap6  and 
D.  van  Klobusitzky  ( Biockem .  Z.,  1925,  157,  354 — 358). — The 
action  of  various  potassium  salts  in  inhibiting  blood  clotting  conforms 
with  the  Hofmeister  series,  the  anions  giving  the  series, 
S04  <r  Cl  <  N03  <  Br  <I<CNS  in  the  order  of  increasing  inhibition. 
The  anions  of  sodium  salts  give  the  series  Cl  <  N03  <  S04  <  I  <  CNS, 
and  of  ammonium  salts  C1<S04<N03.  For  the  cations,  the  order 
of  increasing  inhibitory  action  is  Na<K<NH4.  J.  P. 

Anti-coagulating  Action  of  Zinc  Salts.  A.  Lumiere  and 
H.  Couturier  ( Compt .  rend.,  1925,  180,  1364 — 1366). — The  poly- 
basic  acids  which  are  so  effective  in  preventing  the  coagulation  of  the 
blood  in  vitro  (this  vol.,  i,  606)  have  the  opposite  effect  in  vivo. 
Zinc  sulphate,  injected  intravenously,  on  the  other  hand,  prevents 
the  clotting  of  the  blood  in  vivo  as  well  as  outside  the  body,  and 
appears  to  have  very  little  harmful  effect  on  the  animal.  This 
phenomenon  may  be  of  value  in  the  study  of  body  function  in  the 
absence  of  the  higher  nervous  centres.  The  mechanism  of  the 
anti-coagulating  action  of  zinc  salts  must,  it  is  suggested,  be  different 
from  that  of  the  sodium  salts  of  the  polybasic  acids.  L.  F.  H. 

Human  Blood  Groups.  II.  Physical  Chemistry  of  iso- 
Haemagglutination.  E.  Wohlisch  and  E.  Schutz  (Z.  Biol., 
1924,  82,  265 — 277). — isoHaemagglutinin  is  colloidal  and  relatively 
thermostable.  It  is  unaffected  when  the  serum  is  dried  in  a  vacuum 
at  the  ordinary  temperature  but  higher  temperatures  are  injurious. 
It  is  susceptible  to  strong  acids  and  alkalis  and  to  strong  ethyl 
alcohol  when  the  exposure  is  prolonged.  The  agglutinin  is  pre¬ 
cipitated  by  ammonium  sulphate  with  the  globulin.  It  appears  to 
be  denatured  by  lengthy  dialysis  against  distilled  water.  The 
temperature  coefficient  of  isohsemagglutination  is  very  small. 
During  agglutination,  the  cell  suffers  a  considerable  loss  in  its 
electrical  charge.  O.  O. 

Influence  of  Blood-serum  and  of  Sugars  on  Haemolysis. 

W.  P.  Kennedy  ( Biochem .  J.,  1925, 19,  318 — 321). — Ponder’s  results 
(A.,  1921,  i,  905;  1922,  i,  292;  1923,  i,  975)  on  the  inhibition  of 
saponin  haemolysis  by  serum  are  confirmed.  It  is  also  found  that 
dextrose  and  laevulose  inhibit,  galactose  accelerates,  and  starch 
has  no  effect  on  saponin  haemolysis.  S.  S.  Z. 

Calcium  Fixation  by  Animal  Tissues.  XI.  T.  Brehme 
and  P.  Gyorgy  ( Biochem .  Z.,  1925,  157,  243 — 252). — The  extent  of 
calcium  fixation  is  dependent,  not  only  on  external  conditions,  e.q., 
pa,  anion  effect,  etc.,  and  on  the  total  calcium  content,  but  also 
on  the  character  of  the  proteins  which  fix  the  calcium.  The  further 
the  isoelectric  point  is  on  the  acid  side,  the  greater  is  the  affinity 
of  the  proteins  for  calcium.  The  following  are  arranged  in  order 
of  decreasing  affinity  :  nucleic  acid,  albumin,  globulin,  fibrin,  and 
haemoglobin.  The  unequal  intracellular  distribution  of  calcium. 
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e.g.,  the  richness  of  the  nucleus  in  calcium,  is  explained  by  the 
different  calcium  affinities  of  the  individual  proteins  forming  the 
nucleus.  In  this  connexion,  the  Donnan  equilibrium  must  also  be 
borne  in  mind.  P.  W.  C. 

Calcium  Fixation  in  Animal  Tissues.  XII.  O.  Btjdde 
(Biochem.  Z.,  1925,  157,  253 — 260). — Gelatin  gel  under  calcium 
phosphate  solution  takes  up  at  first  much  calcium  and  little  phos¬ 
phorus,  but  later  less  calcium  and  more  phosphorus.  Thus  the 
Ca/P  ratio  in  the  gelatin  decreases.  In  practically  protein-free 
agar  gel  under  analogous  conditions,  an  equal  absorption  of  calcium 
and  phosphorus  takes  place,  the  Ca/P  ratio  varying  only  slightly. 
Since  the  difference  between  the  two  cases  lies  in  the  protein  content, 
it  was  concluded  in  agreement  with  the  calcification  theory  of 
Freudenberg  and  Gy  orgy  (A.,  1924,  i,  242)  that  protein  unites  first 
with  calcium  and  then  with  phosphate.  P.  W.  C. 

Nature  and  Production  of  Inorganic  Structures  in  the 
Organism.  It.  O.  Herzog  and  H.  W.  Gonell  ( Koll.-Z .,  1925, 
36,  (Zsigmondy -Festschr.),  44 — 48). — The  application  of  the  X-ray 
spectrograph  to  the  study  of  crystal  aggregates  in  living  organisms 
confirms  and  supplements  the  conclusions  obtained  by  means  of 
their  double  refraction.  The  spines  of  the  sea-urchin,  Heterocentrotus, 
and  of  the  star-fish  give  typical  Laue  diagrams,  characteristic  of 
single  crystals.  The  calcium  carbonate  needles  from  sponges  are 
too  small  for  individual  examination,  but  a  collection  gives  a  series 
of  superimposed  Laue  diagrams.  In  dental  enamel,  the  individual 
crystals  exhibit  a  cylindrical  or  multiple  fibre  structure.  A  random 
arrangement  of  the  individual  crystallites,  as  in  bone,  gives  X-ray 
diagrams  of  the  Debye-Scherrer  type.  Silicic  acid  is  deposited 
in  an  amorphous  form  in  the  organism.  Egg.  shell  gives  a  com¬ 
plicated  mixture  of  Laue  and  Debye-Scherrer  diagrams  with  a 
deformation  structure.  E.  M.  C. 

Cell  Permeability.  I.  Swelling  of  Gelatin  under  the 
Influence  of  Carbamide.  F.  Chodat. — (See  ii,  521.) 

“Bound”  Water  in  Colloids  and  Animal  Tissues.  F. 
Thoenes  ( Biochem .  Z.,  1925,  157,  174 — 186). — The  application 
to  animal  tissues  of  Rubner’s  method  (freezing  of  colloid  to  — 20° 
and  calorimetric  determination  of  the  amount  of  water  present  as  ice  at 
this  temperature)  for  the  free  and  bound  water  in  colloids  results 
in  consistent  values  for  such  partition  of  water,  but  these  do  not 
necessarily  represent  the  actual  state  of  affairs  in  the  living  organism. 
This  method  gives,  nevertheless,  a  comparative  indication  of  the 
firmness  with  which  the  bound  water  is  held  in  different  circum¬ 
stances.  New-born  animals  show  a  considerably  greater  amount 
of  bound  water  than  do  older  animals.  With  increasing  age  there 
is  also  a  decrease  in  the  total  amount  of  water  in  the  tissues. 

H.  D.  Iv. 

Distribution  of  the  Residual  Nitrogen  in  the  Organism. 

S.  T.  Madsen  ( Medicinsk  Revue,  1923,  40,  370 — 380). — Human 
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organs  normally  contain  more  residual  nitrogen  than  the  blood ; 
the  same  is  the  case  with  urea.  Muscular  tissues  give  the  highest 
residual  nitrogen  values,  and  fat  the  lowest ;  apart  from  pathological 
disturbances,  a  slight  rise  takes  place  before  death.  Determination 
of  the  residual  nitrogen  in  the  blood  is  not  a  perfect  measure  of  the 
total  nitrogen  retention  of  the  body.  Chemical  Abstracts. 

Significance  of  Copper  in  the  Animal  Organism.  G.  B. 

Zanda  ( Biochim .  temp,  sperim.,  1924, 11,  7 — 21 ;  from  Chem.  Zentr., 

1924,  ii,  1810). — Using  the  haematoxylin  test  and  the  phenol- 
phthalein  (Utz)  blood  reaction  for  copper,  this  element  was  found 
to  occur  in  all  the  organs  of  dogs,  and  of  most  other  animals  exam¬ 
ined.  Considerable  amounts  were  found  in  the  feathers  of  birds, 
and  appreciable  quantities  in  the  shells  of  snails.  No  copper  was 
found  in  butterflies,  fibrin,  dog’s  urine,  or  in  egg-white.  It  is 
concluded  that  copper  is  a  definite  constituent  of  animal  tissues. 

G.  W.  R. 

Presence  of  Nickel  and  Cobalt  in  Animals.  G.  Bertrand 
and  M.  MIchebcetjf  ( Compt .  rend.,  1925,  180,  1380 — 1382 ;  cf.  Ber¬ 
trand  and  Mokragnatz,  A.,  1922,  i,  975,  1099 ;  1924,  i,  492). — Nickel 
occurs  in  all  the  organs  (except  muscular  or  fatty  tissue)  of  mammals 
(including  man),  birds,  fishes,  crustaceans,  molluscs,  and  ascidians. 
Especially  notable  is  the  high  nickel  content  of  the  human  liver, 
the  pancreas  of  the  bull,  birds’  feathers,  egg  yolk,  and  molluscs. 

L.  F.  H. 

Determination  of  Lactic  Acid  in  Animal  Organs.  II. 

G.  Embden  (Z.  physiol.  Ghent.,  1925,  143,  297 — 303). — A  discussion 
of  various  modifications,  notably  that  of  Hirsch  and  Kauffmann, 
of  the  original  method  of  von  Fiirth  and  Charnass,  with  particular 
regard  to  the  removal  of  carbohydrates.  Details  are  given  of  the 
technique  now  employed  in  the  author’s  laboratory,  by  which, 
working  with  between  1-2  and  3-6  mg.  of  lactic  acid,  an  average 
yield  of  98%  of  the  theoretical  amount  of  acetaldehyde  may  be 
obtained.  H.  D.  K. 

Determination  of  Lactic  Acid  in  Animal  Organs.  O. 
Meyerhof  (Z.  physiol.  Ghent.,  1924, 141,  316). — Polemical.  E.  S. 

Extraction  of  Alkaloids  or  Various  Organic  Compounds 
contained  in  Organs.  R.  Fabre  {Compt.  rend.,  1925,  180, 
966 — 967). — A  pulp  of  the  organ  is  subjected  to  aseptic  proteolysis 
by  trypsin,  and  from  the  centrifuged  or  filtered  liquid  the  alkaloid 
may  be  extracted  by  means  of  a  suitable  solvent.  The  alkaloids 
tested  were  unaltered  by  the  action  of  the  enzyme  and  it  is  claimed 
that  the  method  gives  an  almost  quantitative  extraction.  [Cf.  B., 

1925,  334.]  F.  M.  H. 

Products  of  Putrefaction  in  Toxicological  Analysis.  L. 

van  Itallie  and  A.  J.  Steenhauer  (. Pharnt .  Weekblad,  1925,  .62, 
446 — 449). — A  substance  isolated  from  the  bowel  and  stomach 
and  their  contents  and  the  liver  of  a  corpse  gave  many  of  the 
reactions  of  veratrine,  and  could  only  be  differentiated  by  careful 
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purification,  when  it  gave  different  colours  on  wanning  with  sul¬ 
phuric  acid  and  in  Vitali’s  test ;  nor  did  it  give  the  typical  physio¬ 
logical  effect  of  veratrine  poisoning.  From  the  liver  of  a  2-months’ 
dead  corpse  p-hydroxyphenylethylamine  (tyramine)  was  isolated. 

S.  I.  L. 

Toxicological  Detection  of  Hydrocyanic  Acid  by  Chelle’s 
Reaction.  G.  Magnin. — (See  ii,  607.) 

Importance  of  Maintaining  certain  Differences  between 
Cell  Sap  and  External  Medium.  W.  J.  V.  Osterhotjt  (J.  Gen. 
Physiol.,  1925,  7,  561 — 564). — The  sap  of  Valonia  macrophysa 
differs  markedly  both  in  composition  and  pu  from  the  surrounding 
sea-water.  If  this  difference  be  abolished  by  placing  the  cells  in 
the  sap,  most  of  them  rapidly  die.  This  is  not  due  to  bacterial 
growth  in  the  sap,  nor  is  the  difference  in  pK  the  primary  cause. 

C.  P.  S. 

Amphoteric  Substance  in  the  Radula  of  the  Whelk  ( Bucci - 
num  undatum).  C.  F.  A.  Pantin  and  T.  H.  Rogers  ( Nature , 
1925,  115,  639—640). — Chitin-A  of  the  radula  of  Buccinum  com¬ 
bines  with  both  anions  and  cations  irrespective  of  the  pK,  whilst 
chitin-R  appears  to  be  amphoteric  (isoelectric  point  about  pK  2-6). 

A.  A.  E. 

Extractives  of  Arbutia  pustulosia.  F.  Holtz  and  F. 
Thielmann  (Z.  Biol.,  1924,  81,  296 — 298). — Adenine,  arginine, 
and  d-lysine  were  isolated  from  this  sea-urchin.  0.  O. 

Chemical  Investigation  of  the  Sturgeon  (Acipenser  sturio). 
O.  Flossner  and  F.  Kutscher  (Z.  Biol.,  1924,  81,  305 — 308). — 
Sarcolactic  acid,  xanthine,  methylguanidine,  choline,  and  neosine 
were  isolated  from  the  sturgeon.  O.  O. 

Occurrence  of  Methyladenine,  Dimethylhistamine ,  Guan¬ 
idine,  Betaine,  and  Eledonine  in  Geodia  gigas.  D.  Acker- 
mann,  F.  Holtz,  and  H.  Reinwein  [Z.  Biol.,  1924,  82,  278 — 284; 
cf.  A.,  1924,  i,  906). — Guanidine  has  been  isolated  from  an  inverte¬ 
brate  for  the  first  time.  In  addition  to  the  substances  given  in 
the  title,  a  base,  C7Hu02N6  (prepared  as  chloroaurate),  has  been 
isolated  from  Geodia  gigas.  O.  O. 

Occurrence  of  Sugars  in  Muscle  Juice.  A.  Constantino 
{Arch.  ital.  biol.,  1924,  72,  183 — 188;  from  Chem.  Zentr.,  1924,  ii, 
1810). — The  sugar  content  of  the  press-juice  of  dog’s  muscle  was 
determined,  after  removal  of  proteins  (Schenck)  and  precipitation 
with  lead  acetate,  by  reduction  and  also  by  fermentation.  The 
latter  method  gave  lower  results.  G.  W.  R. 

Lipoids.  XX.  Hypocerebric  Acid  ’(Hypohirnsaure),  a 
New  Triaminomonophosphatomonosulphatide  from  Human 
Brain.  S.  Frankel  and  O.  Karpfen  ( Biochem .  Z.,  1925,  157, 
414 — 424). — From  the  barium  salts  of  acids  obtainable  from 
“  protagon  ”  and  insoluble  in  benzene  (cf.  Frankel  and  Gilbert 
A.,  1922,  i,  294),  a  triaminomonophosphatomonosulphatide, 
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C1oiH152026N3PS>  m.  p.  196°,  has  been  isolated,  to  which  the  name 
hypocerebric  acid  is  assigned,  and  in  which  all  the  nitrogen  is  present 
as  amino  nitrogen.  On  hydrolysis  are  obtained  phosphoric  acid, 
sulphuric  acid,  glycerol,  aminoethyl  alcohol,  and  a-hydroxy-w- 
decoic  acid,  C10H20O3,  m.  p.  161°.  The  methyl  ester,  m.  p.  102°, 
the  acetyl  derivative  of  the  methyl  ester,  m.  p.  123°,  and  the  silver 
and  barium  salts  of  the  acid  are  described.  a-Hydroxy-w-decoic 
acid  yields  w-nonoic  acid  on  oxidation  with  potassium  perman¬ 
ganate.  Glycerol  is  present  in  the  lipoid  in  approximately  twice 
the  amount  required  to  form  glycerophosphoric  and  sulphuric 
acids,  and  it  is  assumed  that  one  molecule  of  aminoethyl  alcohol 
is  attached  to  each  of  the  inorganic  acid  residues,  whilst  the  third 
is  linked  in  an  unknown  manner.  J.  P. 

Occurrence  of  Diastase  in  the  Cerebrospinal  Fluid.  I. 
Cohen  ( Biochem .  J.,  1925,  19,  290 — 293). — Approximately  7  hrs. 
after  death  roughly  20%  of  cerebrospinal  fluids  were  found  to 
contain  definite  amounts  of  diatase.  This  appearance  of  the 
enzyme  is  a  post-mortem  change,  since  it  is  very  rarely  found  in  the 
cerebrospinal  fluid  of  human  beings  dining  life.  S.  S.  Z. 

Determination  of  Sugar  in  the  Cerebrospinal  Fluid.  J. 

Csap6  ( Biochem .  Z.,  1925,  157,  350 — 353). — The  proteins  present 
in  the  fluid  are  precipitated  by  Bang’s  method,  and  the  filtrate  is 
treated  with  Bang’s  carbonate-tartrate  solution  and  with  5%  copper 
sulphate.  It  is  heated  in  the  boiling  water- bath  and  the  cuprous 
oxide  is  separated  by  centrifuging  and  determined  by  Bertrand’s 
method,  using  ferric  sulphate  and  O-OlA/potassium  permanganate. 

Mucous  Secretion  of  the  Cervix  of  the  Cow.  H.  E.  Wood¬ 
man  and  J.  Hammond  ( J .  Agric.  Sci.,  1925,  15,  107 — 124). — In  non¬ 
pregnant  cows  the  mucus  of  the  vagina  has  a  lower  dry  matter 
content  than  that  of  the  cervix.  Both  vaginal  and  cervical  mucous 
show  lowest  dry  matter  content  just  after  “  heat.”  The  amount 
of  mucus  in  the  cervix  is  also  lowest  at  this  period.  During 
pregnancy,  the  cervical  mucus  increases  both  in  amount  and  in 
dry  matter  content.  The  chemical  nature  of  the  mucin  occurring 
in  the  cervical  mucus  is  discussed.  It  is  shown  to  belong  to  the 
class  of  mucins  containing  mucoitinsulphuric  acids  in  their  mole¬ 
cules.  The  effect  of  various  reagents  on  the  liquefaction  of  the 
mucous  secretion  is  examined.  G.  W.  R. 

Composition  of  Amniotic  Fluid  [Cow].  H.  Reinwein  and 
H.  Heinlein  ( Z .  Biol.,  1924,  81,  283 — 290). — Benzoic  and 
hippuric  acids  and  creatinine  were  shown  to  be  present,  whilst 
histidine,  methylguanidine,  and  a  base,  C13H30O4N2,  were  actually 
isolated.  The  base  is  isomeric  with  tetanine  and  contains  a  tri- 
methylamine  nucleus.  O.  O. 

Transformation  of  Pigments  in  Putrefying  Flesh.  O. 

Schtjmm  (Z.  physiol.  Chem.,  1925,  142,  314). — Since  mesoporphyrin 
and  coproporphyrin  are  not  readily  distinguishable  spectroscopic- 
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ally,  the  possibility  of  the  occurrence  of  the  former  pigment  in  extracts 
of  putrefying  flesh  (cf.  this  vol.,  i,  341)  must  be  taken  into  account. 

E.  S. 

Bile  Pigments.  XIV.  Treatment  of  Ox  Gallstones.  W. 

Kuster  and  R.  Haas  (Z.  physiol.  Chem.,  1924,  141,  279 — 281). — 
The  method  of  preparation  of  bilirubin  from  ox  gallstones  (A.,  1922, 
i,  885)  has  been  improved.  The  extraction  with  methyl  alcohol 
is  carried  out  by  a  continuous  process  in  an  atmosphere  of  ammonia, 
thereby  effecting  an  economy  in  the  consumption  of  methyl  alcohol. 

E.  S. 

Bile  in  Metabolism.  Determination  of  Bile  Acids.  E. 

Herzfeld  and  A.  Haemmerli  ( Schweiz .  med.  Woch.,  1924,  54, 
141—145;  from  Chem.  Zentr .,  1924,  ii,  1837—1838;  cf.  Herzfeld, 
Deut.  Arch.  Min.  Med.,  1923,  139,  306;  Schweiz,  med.  Woch.,  1923, 
52,  585). — The  method  depends  on  the  green  coloration  developed 
when  2  c.c.  of  the  fluid  under  examination  are  heated  for  5 — 6  mins, 
on  a  boiling  water-bath  with  0-5  c.c.  of  a  1%  alcoholic  solution 
of  furfuraldehyde  and  2  c.c.  of  84%  orthophosphoric  acid.  The 
coloration  is  produced  when  0-05  mg.  of  alkali  salts  of  bile  acids  is 
present.  With  urine,  a  duplicate  comparison  should  be  made, 
omitting  the  furfuraldehyde  in  order  to  eliminate  errors  due  to 
urine  pigments.  In  determinations  in  blood,  the  serum  is  treated 
with  twice  its  volume  of  alcohol  and  then  heated  at  100°.  The 
filtrate  is  evaporated  to  dryness  and  an  aqueous  solution  of  the 
residue  used  for  the  determination.  Organs  and  faeces  are  extracted 
with  alcohol  after  addition  of  sodium  hydrogen  carbonate,  the 
extract  being  treated  as  above.  G.  W.  R. 

Detection  of  Urobilin  in  Urine  and  Determination  of 
Chlorides  in  Blood.  Rodillon  (Ann.  Chim.  analyt.,  1925,  [ii],  7, 
131). — The  author  criticises  Benguerel’s  methods  (this  vol.,  i,  460) 
(a)  for  the  detection  of  urobilin  in  urine  on  the  grounds  of  length 
of  time  necessary,  use  of  acetic  acid  for  acidifying,  the  assumption 
of  the  insolubility  of  zinc  acetate  in  alcohol,  and  the  expense  of 
using  ether;  and  (6)  the  determination  of  chlorides  in  blood  as 
already  published  by  the  author  ( Presse  medicale,  1920,  January, 
31),  and  points  out  that  pure  trichloroacetic  acid  gives  no  reaction 
with  silver  nitrate.  D.  G.  H. 

Determination  of  Guanidines  in  Urine  as  Picrates.  J.  S. 

Sharpe  ( Biochem .  J.,  1925,  19,  168 — 170). — The  urine  is  treated 
with  tannic  acid,  the  excess  of  which  is  removed  with  barium 
hydroxide.  The  filtrate  is  then  evaporated  to  a  syrup  and  extracted 
with  absolute  alcohol.  This  extraction  is  repeated  and  the  residue 
eventually  taken  up  in  water  and  treated  with  a  saturated  aqueous 
solution  of  picric  acid,  from  which  the  guanidines  crystallise  out 
as  the  picrates.  Methods  of  differentiation  and  of  removal  of 
other  picrates  are  given.  S.  S.  Z. 

Effect  of  Potassium  and  Calcium  on  the  Acidity  of  Urine. 

A.  Benatt  and  M.  Handel  (Klin.  Woch.,  1924,  3,  1621 — 1623; 
from  Chem.  Zentr.,  1924,  ii,  1942). — Large  doses  of  potassium 


BIOCHEMISTRY. 


i.  723 


chloride  administered  for  several  days  result  in  increased  alkalinity 
of  the  urine,  whilst  calcium  chloride  produces  the  reverse  effect. 
Calcium  chloride  also  increases  the  acidity  of  the  excreta  of  frogs. 

G.  W.  R. 

Toxicity  and  Rate  of  Excretion  from  the  Blood  Stream 
of  Calcium  Chloride.  J.  P.  Bowler  and  W.  Walters  (Ann. 
Surgery ,  1924,  80,  545 — 550).  Chemical  Abstracts. 

Excretion  of  Ammonia  and  Fixed  Base  after  Administration 
of  Acid.  C.  H.  Fiske  and  S.  S.  Sokhey  (J.  Biol.  Chem.,  1925, 
63,  309 — 329). — After  oral  administration  to  cats  of  doses  of  12-5 — 
30  c.c.  of  O-lA-sulphuric  acid  per  kg.  body-weight,  from  60% 
upwards  is  neutralised  by  ammonia  and  a  variable  proportion  of 
the  remainder  by  fixed  base ;  after  intravenous  injection  of  the  acid, 
if  the  injection  is  carried  out  sufficiently  slowly  to  avoid  the  pro¬ 
duction  of  hyperpnoea,  about  15%  is  neutralised  by  ammonia  and 
the  remainder  by  fixed  base;  if  the  injection  is  more  rapid,  with 
resulting  hyperpnoea,  the  excretion  of  fixed  base  is  much  more 
than  equivalent  to  the  acid  injected,  the  urine  becomes  alkaline, 
and  the  excretion  of  ammonia  is  decreased.  Subcutaneous  injec¬ 
tions  give  results  intermediate  between  those  of  oral  administration 
and  intravenous  injection.  No  increased  excretion  of  phosphates 
was  observed  in  any  experiment  as  the  result  of  administration  of 
acid.  C.  R.  H. 

Hydroxyproteic  Acid  Fraction  of  Urine.  E.  Freund  and 
A.  Sittenberger- Kraft  ( Biochem .  Z.,  1925,  157,  261 — 262). — 
Reply  to  Brings  (this  vol.,  i,  328).  P.  W.  C. 

Clinical  Calorimetry.  XXXVII.  Infection  and  the  Keto- 
genic  Balance.  H.  B.  Richardson  and  S.  Z.  Levine  ( J .  Biol. 
Chem.,  1925,  63,  465 — 473). — On  a  diet  containing  a  given  ratio 
of  fatty  acids  to  dextrose,  individuals  (diabetic  or  not)  who  are 
suffering  from  an  infection  excrete  no  more  acetone  substances 
than  do  non-infected  persons.  Contrary  to  the  conclusions  of 
Wilder  and  Winter  (A.,  1922,  i,  893),  it  is  thought,  therefore,  that 
the  evil  effects  of  infection  in  diabetes  are  due  to  a  reduction  in  the 
absolute  amount  of  dextrose  oxidised  rather  than  to  a  disturbance 
of  the  ketogenic  balance.  C.  R.  H. 

Mechanism  of  Acidosis.  L.  Blum  and  M.  Delaville  ( Compt . 
rend.,  1925,  180,  1294 — 1296). — Acidosis  accompanies  many 

pathological  conditions  and  may  be  due  to  excess  of  keto-acids 
(as  in  diabetes),  lactic  acid  (after  intense  muscular  effort),  or  hydro¬ 
chloric  acid  in  the  blood,  or  to  a  deficiency  of  bases  (as  in  Bright’s 
disease  and  possibly  in  rickets),  or  to  a  combination  of  the  two 
effects,  hyper-acidity  and  hypo- alkalinity  (as  in  Bright’s  disease 
and  occasionally  in  severe  diabetes).  L.  F.  H. 

Production  of  Acidosis  by  Ingestion  of  Magnesium  Chloride 
and  Strontium  Chloride.  J.  B.  S.  Haldane  ( Biochem .  J., 
1925,  19,  249 — 250). — Ingestion  of  magnesium  chloride  or  strontium 
chloride  causes  acidosis  in  man.  S.  S.  Z. 
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Distribution  of  Unsaturated  Fatty  Acids,  Cholesterol,  and 
Cholesterol  Esters  in  Experimental  Anaemia.  M.  Bodansky 
(J.  Biol.  Chem.,  1925,  63,  239 — 251). — In  the  blood  plasma  of  normal 
dogs  57 — 96-5%  and  in  the  whole  blood,  31 — 55%  of  the  total 
cholesterol  is  in  the  form  of  esters.  In  anaemia  produced  by  splenec¬ 
tomy  or  by  the  injection  of  diisopropylhydrazine,  acetylphenyl- 
hydrazine,  or  tolylenediamine,  the  cholesterol  esters  of  the  plasma 
were  generally  reduced  and  those  of  the  corpuscles  raised  in  amount. 
No  marked  change  in  the  concentration  of  unsaturated  fatty  acids 
in  the  plasma  was  observed  in  experimental  anaemia,  but  the  con¬ 
centration  in  the  corpuscles  was  increased  (cf.  Bloor,  this  vol.,  i, 
609).  C.  R.  H. 

Inorganic  Alterations  of  the  Lymph  in  Canine  Anaphy¬ 
lactic  Shock.  W.  F.  Petersen  and  T.  P.  Hughes  (J.  Biol. 
Chem.,  1925,  63,  179 — 196). — The  lymph  of  dogs  suffering  from 
anaphylactic  shock  as  the  result  of  injections  of  egg- albumin  shows 
a  rise  in  the  calcium,  magnesium,  phosphates,  and  amino-nitrogen, 
and  a  fall  in  the  sodium  and  potassium  contents ;  chlorides  remain 
unchanged;  the  severity  of  the  shock  and  the  magnitude  of  the 
chemical  changes  are  considerably  increased  by  injection  of  adren¬ 
aline  or  of  calcium  chloride  immediately  before  the  final  adminis¬ 
tration  of  albumin.  C.  R.  H. 

Inorganic  Constituents  of  the  Serum  in  Cancer.  R.  C.  Theis 
and  S.  R.  Benedict  (J.  Cancer  Research,  1924,  8,  499 — 503). — The 
calcium  content  of  the  blood  in  cancer  is  low  (average  9-3 — 9*1  mg. 
per  100  c.c.  of  serum  against  9*3 — 10*5  mg.  in  normal  blood).  Sodium 
is  normal;  potassium  is  somewhat  decreased  in  a  large  proportion 
of  cases;  and  sodium  chloride  is  normal.  The  more  advanced 
cases  have  lower  average  figures  than  the  non-malignant  cases. 

Chemical  Abstracts. 

Iron  and  Blood  Pigment  Determinations  in  Normal 
Tissues  and  in  Tumours.  M.  Yabusoe  ( Biochem .  Z.,  1925, 
157,  388 — 395). — An  investigation  of  the  total  iron  and  the  blood- 
pigment  iron  in  normal  and  in  carcinomatous  organs  of  rats,  and 
in  connective  tissues  and  fibromas.  The  following  figures  for  the 
iron  other  than  blood-pigment  iron  are  given  :  testes  0-53,  liver 
0*46,  kidney  0*40,  tumours  0*32,  and  muscle  0*16  mg.  iron  per  g. 
of  the  dried  organ.  The  total  iron  of  connective- tissues  and  of 
fibromas  is  0*04  mg.  per  g.  J.  P. 

Chemical  Constitution  of  Crystalline  Lens  of  Eye  under 
Normal  and  Pathological  Conditions.  H.  Labbe  and  F. 
Lavagna  ( Compt .  rend.,  1925,  180,  1186 — 1188). — The  chemical 
constituents  of  the  crystalline  lens  of  the  horse  in  the  case  of  normal 
eyes  and  of  those  with  senile  cataract  have  been  examined.  The 
pathological  crystalline  lens  contains  a  higher  percentage  of  water 
and  of  amino-acids,  but  a  smaller  amount  of  albumin  than  that  of 
the  normal  eye.  Formation  of  cataracts  is  thus  accompanied  by 
degradation  of  the  crystallin  (cf.  Jess,  A.,  1913,  i,  789;  1920,  i, 
789).  L.  F.  H. 
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Induced  Reactions,  and  Diabetes  from  the  Point  of  View 
of  Induced  Oxidation.  N.  M.  Mittra  and  N.  R.  Dhar. — (See 
ii,  576.) 

Metabolism  in  Diseases  of  the  Liver.  I.  Carbohydrate 
Metabolism  in  Liver  Disease.  A.  von  Fejer  and  G.  Hetenyi 
( Z .  ges.  exp.  Med.,  1924,  42,  670 — 677 ;  from  Chem.  Zentr.,  1924, 
ii,  1946 — 1947). — Under  normal  liver  conditions,  oral  administra¬ 
tion  of  dextrose  or  lsevulose  results  in  increased  consumption  of 
oxygen,  a  rise  in  the  respiratory  quotient,  and  slight  hyperglycemia. 
In  diseased  conditions  of  the  liver,  there  is  no  increased  consumption 
of  oxygen,  a  delayed  rise  in  the  respiratory  quotient,  and  a  longer 
and  more  marked  hyperglycemia.  After  administration  of  levulose, 
the  respiratory  quotient  rises  more  slowly  and  does  not  reach  unity. 
It  is  probable  that  in  diseased  livers  the  synthesis  and  fixation  of 
glycogen  are  deranged  and  that  a  considerable  part  of  the  sugar 
passes  through  unchanged.  Levulose  is  not  directly  oxidisable. 
It  is  more  readily  transformable  than  dextrose  into  glvcogen. 

G.  W.  R, 

Uroflavine,  a  New  Pathological  Constituent  of  Urine. 

H.  Reinwein  (Z.  ges.  exp.  Med.,  1924,  42,  228 — 234;  from  Chem. 
Zentr.,  1924,  ii,  1815). — Urine  obtained  in  certain  diseases  of  the 
liver,  after  concentration,  was  rendered  alkaline,  and  extracted 
by  shaking  out  with  trichloroethylene,  whereby  a  basic  constituent, 
insoluble  in  water,  was  obtained  which  yielded  an  oily  chloroaurate. 
The  urine  was  further  extracted  three  times  with  trichloroethylene, 
after  acidifying  with  sulphuric  acid.  After  distilling  off  the  solvent, 
a  brownish-yellow  residue  was  obtained,  of  which  the  portion 
insoluble  in  water  yielded  uroflavine,  C29H2205N2,  yellow  rosettes, 
m.  p.  244°.  It  gives  a  strong  diazo  reaction  and  is  not  identical 
with  bilirubin  or  its  derivatives.  G.  W.  R. 

A  Salivary  Calculus.  W.  Petrou  (Z.  physiol.  Chem.,  1925, 
144,  97 — 100). — A  salivary  calculus  was  found  to  consist  for  the 
most  part  of  calcium  phosphate;  no  trace  of  fluorine  was  found. 
The  organic  constituents  included  uric  acid,  and  the  inner  layers 
of  the  calculus  gave  a  positive  reaction  for  diastase.  C.  R.  H. 

Influence  of  Cod-liver  Oil  on  the  Calcium  and  Phosphorus 
Metabolism  in  Tetany.  S.  H.  Liu  ( China  Med.  J .,  1924,  38, 
793 — 803). — Certain  cases  of  tetany  were  accompanied  by  low 
calcium  content  of  the  blood  and  cerebrospinal  fluid.  Cod-liver 
oil  increased  the  retention  of  calcium,  and  to  a  lesser  extent  of 
phosphorus  also.  The  urinary  excretion  of  these  two  elements 
at  the  same  time  increased,  indicating  increased  absorption  from 
the  intestine.  Chemical  Abstracts. 

Lipase.  II.  Relationship  of  Lipase  to  Predisposition  to 
Human  Tuberculosis  :  Action  of  Lipase  on  Koch’s  Bacillus. 

G.  Cappelli  {Reprint,  Giom.  Med.  Mil.,  1925,  4). — The  use  of  lipase 
in  the  treatment  of  human  tuberculosis  is  suggested,  as  this  enzyme 
effects  hydrolysis  either  of  the  fatty  envelope,  or  of  the  tissues, 
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of  Koch’s  bacillus,  which  is  thus  disintegrated.  Predisposition  to 
pulmonary  tuberculosis  is  probably  related  to  a  permanent  defect 
of  lipase  in  the  lungs.  T.  H.  P. 

Diazo  Reaction  in  Uraemic  Sera.  L.  F.  Hewitt  ( Biochem . 
J.,  1925,  19,  171 — 174). — The  formation  of  a  substance  giving  a 
buff  instead  of  a  pink  colour  by  applying  the  diazo  test  to  uraemic 
sera,  which  was  first  observed  by  Andrewes  ( Lancet ,  1924,  i,  590), 
is  confirmed.  The  test  may  be  accelerated  by  boiling  the  reaction 
mixture  for  30  secs,  before  the  addition  of  the  sodium  hydroxide. 
The  substance  can  be  removed  from  serum  by  extraction  with  alcohol, 
but  not  with  ether.  Amyl  alcohol  removes  it  from  deproteinised 
serum  and  plasma  which  are  made  alkaline.  It  is  not  volatile  in 
steam  and  is  irreversibly  adsorbed  by  vegetable  charcoal  from  an 
alcoholic  solution.  A  cyclic  amine  may  be  responsible  for  the 
reaction.  S.  S.  Z. 

Synthetic  Achievements  of  the  Animal  Organism.  E. 

Abderhalden  (Z.  physiol.  Chem.,  1925,  142,  189 — 190). — Certain 
chafers  ( Anthremus  muscorum)  are  able  to  live  on  pure  silk  threads 
as  sole  diet.  Tailung  silk,  which  differs  in  composition  from  other 
silks  (A.,  1912,  i,  751),  is,  however,  unsuitable;  so  also  are  pure 
silk-fibroin,  wool,  gelatin,  casein,  and  mixtures  of  amino-acids. 

E.  S. 

Metabolism  during  Embryonic  and  Metamorphic  Develop¬ 
ment  of  Insects.  D.  E.  Fink  (J.  Gen.  Physiol.,  1925,  7,  527 — 
543). — Experiments  on  the  oxygen  intake  and  the  carbon  dioxide 
output  of  insects  indicate  :  (1)  for  insects  which  deposit  their  eggs 
on  foliage  (e.g.  Leptinotarsa  decemlineata,  Orioceris  asparagi,  and 
Anasa  tristis)  embryonic  development  is  characterised  by  a  short 
formative  period  followed  by  a  period  of  active  growth;  in  species 
which  deposit  their  eggs  in  the  soil  {e.g.,  Cotinis  nitida  and  Popillia 
japonica)  the  formative  period  is  greatly  extended  as  also  is  the 
period  of  growth ;  (2)  intensive  histolysis  occurs  during  the  prepupal 
period  and  becomes  less  intensive  during  pupal  development ; 
(3)  the  energy  liberated  per  g.  of  organism  is  much  greater  during 
embryonic  development  than  during  metamorphosis.  During 
embryonic  and  pupal  development  the  respiratory  quotient  varies 
from  0*42  to  0*71,  values  which  resemble  those  obtained  with  hibern¬ 
ating  forms.  In  some  species  the  pa  decreases  during  the  prepupal 
and  early  pupal  stages  (6*8 — 5*9),  the  change  being  reversed  as  meta¬ 
morphosis  is  completed.  In  some  species  the  pa  increases  during 
embryonic  development.  C.  P.  S. 

Relationship  of  Phosphate  and  Carbohydrate  Metabolism. 
II.  Effect  of  Adrenaline  and  Phloridzin  on  the  Excretion  of 
Phosphate.  F.  N.  Allan,  B.  R.  Dickson,  and  J.  Markowitz 
(Amer.  J.  Physiol.,  1924,  70,  333 — 343). — The  administration  of 
adrenaline  to  fasting  dogs,  like  that  of  insulin  or  ingestion  of  sugar, 
causes  a  decrease  followed  by  a  large  increase  in  the  urinary  excretion 
of  inorganic  phosphate ;  nitrogen  elimination  is  increased.  Phlorid- 
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zin  causes  a  small  decrease  followed  by  a  large  increase  in  the 
elimination  of  phosphate.  A.  A.  E. 

Pancreatic  Response  to  Carbohydrate  Ingestion.  E.  L. 

Sevringhaus  and  M.  E.  Smith  ( Science ,  1925,  61,  92 — 93). — Curves 
correlate  blood  sugar  concentration  with  food  ingestion  and  the 
sense  of  hunger.  Hyperglycaemia  during  food  absorption  appears 
to  act  as  a  physiological  stimulus  to  insulin  production,  glycogen 
storage  and  dextrose  utilisation  resulting.  The  insulin  thus  pro¬ 
duced  outlasts  the  need  for  it.  A.  A.  E. 

Synthesis  of  Carbohydrate  in  Muscle.  0.  Meyerhof, 
K.  Lohmann,  and  R.  Meier  ( Biochem .  Z.,  1925,  157,  459 — 491). — 
The  glycogen  content  of  the  muscles  of  the  frog’s  leg  increases  when 
it  is  perfused  with  oxygenated  Ringer  solution  containing  lactic 
acid.  The  oxygen  consumption  of  the  perfused  tissues  increases 
from  50  to  150%  during  the  synthesis.  The  “  oxidation  quotient,” 
i.e.,  the  ratio  of  total  lactic  acid  utilised  to  the  equivalent  amount 
of  lactic  acid  oxidised,  is  4-33,  as  in  the  recovery  process  in  muscle. 
Of  the  substances  said  to  be  capable  of  forming  sugar  in  the  organism, 
e.g.,  dihydroxyacetone,  glyceraldehyde,  dihydroxymaleic  acid, 
glycollaldehyde,  methylglyoxal,  and  pyruvic  acid,  the  last-mentioned 
substance  alone  can  replace  lactic  acid  in  respect  of  these  observ¬ 
ations.  In  this  case,  the  oxidation  quotient  of  pyruvic  acid  is 
approximately  5.  Similar  results  are  obtained  with  muscle  from 
warm-blooded  animals.  The  diaphragm  of  rats  in  Ringer  phosphate 
solution  shows  a  normal  oxygen  consumption  per  g.  (dry  weight) 
per  hr.  of  5  to  6  c.c.,  but  in  the  presence  of  lactic  acid  this  increases 
to  7*5  c.c.,  and  in  the  presence  of  pyruvic  acid  to  9-7  c.c.  At  the 
same  time,  the  isolated  diaphragm  shows  a  formation  of  urea  corre¬ 
sponding  with  a  protein  oxidation  of  15%  of  the  total  oxidation. 
The  formation  of  urea  is  diminished  in  the  presence  of  dextrose, 
lactic  acid,  or  pyruvic  acid,  whilst  other  “  sugar  formers  ”  have  no 
such  effect.  The  elimination  of  ammonia  is  also  lowered  in  an 
atmosphere  of  nitrogen.  The  livers  of  starved  rats  show  an  oxygen 
consumption  in  Ringer  solution  of  7-8  c.c.;  in  the  presence  of 
carbohydrate,  this  rises  to  9-4  c.c.,  with  lactic  acid  to  12-3  c.c., 
and  with  pyruvic  acid  to  14-9  c.c.  Alanine  and  asparagine  also 
increase  the  oxygen  consumption  of  the  liver,  the  ammonia  pro¬ 
duction  being  three  times  increased  in  the  presence  of  alanine 
and  ten  times  increased  in  the  presence  of  asparagine.  The  specific 
dynamic  action  of  protein  is  ascribed  to  the  synthesis  of  carbo¬ 
hydrate  from  the  deaminised  amino-acids  in  the  presence  of  oxygen, 
through  the  intermediate  formation  of  lactic  or  pyruvic  acid. 

J.  P. 

Action  of  Fluorine  Ions  on  the  Activity  and  Lactacidogen 
Metabolism  of  Frog  Muscle.  G.  Embden  and  H.  Hentschel 
{Biochem.  Z.,  1925,  156,  343 — 352). — In  air,  Ringer  solution,  and 
(>65%  sodium  chloride  solution  the  gastrocnemius  and  semi¬ 
membranosus  muscles  of  the  frog  show  an  increasing  breakdown 
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of  lactacidogen  with  increasing  degrees  of  fatigue,  but  in  the  presence 
of  0-02/V-sodium  fluoride  the  position  is  reversed  and  increased 
synthesis  is  observed.  The  action  of  the  fluoride  ion  on  lactacidogen 
is  therefore  the  reverse  of  that  of  the  chloride  ion.  J.  P. 

Effect  of  Calcium  and  some  of  its  Antagonists  on  the 
Lactacidogen  Changes  in  Minced  Muscle.  C.  Emmrich  and 
H.  Lange  (Z.  physiol.  Chem.,  1924,  141,  242 — 253). — The  conversion 
of  the  inorganic  phosphates  present  in  fresh  minced  muscle  into 
lactacidogen  under  the  influence  of  M /50-calcium  chloride  is 
inhibited  by  the  following  salts,  the  magnitude  of  the  inhibitory 
actions  being  in  the  order  indicated  :  MgClg  >  KC1  >  NH4C1  >  NaCl. 
The  maximum  effect  of  magnesium  chloride  is  produced  at  a  con¬ 
centration  of  M /27 ;  a  detectable  inhibitory  action  is,  however, 
still  present  at  Mj 243.  When  sulphates  are  employed  instead  of 
chlorides,  the  effects  of  sodium  and  ammonium,  but  not  of  mag¬ 
nesium  and  potassium,  in  antagonising  the  action  of  calcium 
chloride  disappear.  Hence  the  chloride  ion  is  mainly  responsible 
for  the  inhibitory  actions  in  the  case  of  ammonium  and  sodium 
chlorides.  E.  S. 

Effect  of  Sodium  Chloride  and  Sodium  Bromide  on  the 
Synthesis  of  Lactacidogen  by  Calcium  Ions.  G.  Embden, 
M.  Kahlert,  and  H.  Lange  {Z.  physiol.  Chem .,  1924,  141,  254 — 
264). — A  quantitative  comparison  has  been  made  of  the  power 
possessed  by  sodium  chloride  and  sodium  bromide  of  inhibiting  the 
action  of  calcium  chloride  in  causing  the  synthesis  of  lactacidogen 
(cf.  preceding  abstract).  The  relative  effects  of  the  two  salts  vary 
with  the  concentrations  employed  and  also  with  different  muscle 
preparations.  E.  S. 

Lactic  Acid  *  *  Fatigue  Maximum  ’  ’  of  Different  Muscles 
of  the  Frog.  H.  Hentschel  (Z.  physiol.  Chem.,  1924,  141, 
265 — 278). — When  exhausted  by  a  series  of  single  stimuli,  the  lactic 
acid  content  (“  fatigue  maximum  ”)  of  the  gastrocnemius  is  con¬ 
siderably  greater  than  that  of  the  adductor  muscle  of  the  frog. 
The  difference  is  accentuated  in  preparations  obtained  from  animals 
the  pancreas  of  which  had  been  extirpated  some  days  previously. 
These  results  correspond  with  the  greater  content  of  the  gastro¬ 
cnemius  in  sarcoplasm  in  which,  it  is  considered,  the  lactic  acid 
accumulates.  E.  S. 

Significance  of  Ions  in  Muscular  Function.  V.  Influence 
of  Ions  on  the  Lactacidogen  Changes  during  Ageing.  A. 

Abraham  and  P.  Kahn  (Z.  physiol.  Chem.,  1924,  141,  161 — 180). — 
The  effect  of  certain  salts  (sodium  fluoride,  calcium  chloride)  in 
causing  the  synthesis  of  lactacidogen  (cf.  Embden  and  Lehnartz, 
A.,  1924,  i,  903)  in  the  fresh  minced  muscle  or  muscle  press-juice 
from  various  species  (toads,  frogs,  dogs)  is  considerably  diminished 
if  the  minced  muscle  or  press- juice  is  kept  for  a  few  hours  at  a  tem¬ 
perature  of  13 — 19°.  This  diminution  is  due  neither  to  lack  of 
carbohydrate  nor  to  increased  acidity,  since  it  also  occurs  when 


BIOCHEMISTRY. 


i.  729 


glycogen  and  a  buffer  (sodium  hydrogen  carbonate)  are  added  to 
the  fresh  material.  Rabbit  muscle  does  not  exhibit  this  ageing 
phenomenon.  E.  S. 

Significance  of  Ions  in  Muscular  Function.  VI.  Effect 
of  Various  Anions  on  the  Formation  of  Phosphoric  Acid  in 
Surviving  Frog's  Muscle.  H.  Lange  and  M.  E.  Mayer  (Z. 
physiol.  Chem.,  1924,  141,  181 — 195). — Treatment  of  isolated 
muscle  preparations  with  certain  ions  produces  changes  in  the 
lactacidogen-phosphoric  acid  equilibrium  which  are,  in  general, 
similar  to  those  observed  by  Embden  and  Lehnartz  (A.,  1924,  i, 
903)  in  the  case  of  minced  muscle.  E.  S. 

Significance  of  Ions  in  Muscular  Function.  VII.  Effect 
of  Various  Organic  Anions  on  the  Lactacidogen  Changes. 
H.  J.  Deuticke  (Z.  physiol.  Chem.,  1924,  141,  196 — 224).- — The 
effect  of  organic  anions  on  the  lactacidogen-phosphoric  acid  equili¬ 
brium  in  fresh  minced  muscle  (cf.  preceding  abstracts)  has  been 
studied.  Of  the  anions  employed  (salts  of  fatty,  dibasic,  and 
hydroxy  acids),  the  oxalate  ion  produced  the  greatest  diminution 
in  free  phosphoric  acid  (synthesis  of  lactacidogen).  The  action 
of  the  remaining  ions  usually  depended  on  the  concentration 
employed ;  large  concentrations  caused  a  synthesis  of  lactacidogen, 
whilst  small  concentrations  merely  inhibited,  or  in  some  cases 
even  promoted,  the  fission  of  this  substance.  The  kinetics  of  the 
reaction  have  been  investigated  in  the  cases  of  lactate  and  oxalate. 
In  M /9-lactate  solution,  the  maximum  synthesis  occurred  in  30 
mins. ;  thereafter  fission  occurred.  The  synthetic  action  of  oxalate 
continued  for  more  than  10  hrs.  E.  S. 

Lactacidogen.  IV.  G.  Embden  and  M.  Zimmermann  (Z. 
physiol.  Chem.,  1924,  141,  225 — 232). — The  identity  of  lactacidogen 
with  the  hexosediphosphate  of  alcoholic  fermentation  (cf.  A.,  1921, 
i,  528)  has  been  confirmed  by  comparison  of  the  neutral  brucine 
salts  prepared  from  the  two  substances.  A  detailed  account  of 
the  method  employed  for  the  preparation  of  this  salt  from  minced 
muscle  is  given;  advantage  was  taken  of  the  fact  that  free  phos¬ 
phates  present  in  the  muscle  could  be  converted  into  lactacidogen 
by  the  addition  of  sodium  fluoride  (cf.  A.,  1924,  i,  903).  E.  S. 

Phosphate  Metabolism  in  Fatigued  Mammalian  Muscle. 

S.  Andrews  (Biochem.  J.,  1925,  19,  242 — 248). — Glycogen  when 
added  to  sodium  fluoride  acting  on  resting  muscle  causes  practically 
a  disappearance  of  free  phosphate  from  the  mixture,  thus  promoting 
synthesis  of  organic  phosphorus  compounds.  In  fatigued  muscle, 
with  as  much  preformed  phosphate  as  in  the  resting,  the  synthetic 
action  of  fluoride  is  greatly  diminished.  During  muscular  fatigue 
there  is  a  slight  diminution  of  the  total  phosphate  (preformed  and 
‘ 4  lactacidogen  ’  ’ )  and  also  of  free  phosphate  in  the  muscle .  S .  S .  Z . 

Relation  between  Sulphur  and  Nitrogen  Metabolism. 

H.  E.  C.  Wilson  ( Biochem . «/.,  1925, 19,  322 — 337). — There  is  a  delay 
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in  the  excretion  of  ingested  protein  extending  over  several  days. 
This  occurs  whether  the  basal  diet  contains  nitrogen  or  not  and 
even  when  the  feeding  is  followed  by  a  short  period  of  starvation. 
The  sulphur  moiety  of  the  protein  is  first  utilised  both  in  storage 
and  in  the  breakdown  of  the  protein.  There  is  always  a  delay  in  the 
excretion  of  nitrogen  as  compared  with  sulphur.  Any  delay  in 
the  excretion  of  sulphur  is  due  to  an  active  preferential  retention 
of  sulphur  in  the  tissues.  There  is  some  evidence  that  the  retained 
material  can  exercise  a  sparing  action  on  protein  breakdown  in 
the  first  few  days  of  starvation.  S.  S.  Z. 

Nitrogen,  Sulphur,  and  11  Formol  ”  Nitrogen  on  Feeding 
Amino-acids.  R.  W.  Seuffert,  T.  Ito,  and  T.  Yokoyama 
( Biochem .  Z.,  1925,  156,  255 — 261). — Previous  results  (Seuffert, 
A.,  1924,  i,  586)  are  substantiated  and  extended.  A  close  corre¬ 
spondence  between  sulphur  and  nitrogen  balances  was  not  observed. 
The  ratio  of  total  urinary  nitrogen  to  nitrogen  determined  by 
“  formol  ”  titration  remains  constant,  and  is  not  appreciably 
altered  by  feeding  either  amino-acids  or  native  proteins.  The 
“  formol  ”  nitrogen  of  the  urine  was  increased  but  slightly  by  the 
amount  of  amino-acids  fed,  being  only  about  0'5  1*0%  of  the 

total  nitrogen  of  the  diet.  J.  P. 

Influence  of  Amino-acids  on  the  Decomposition  of  Proteins. 

R.  W.  Seuffert  and  E.  Marks  ( Z .  Biol.,  1924,  82,  244 — 248). — 
An  elaboration  of  previous  work  (A.,  1924,  i,  586)  in  which  the 
effect  of  the  addition  of  a  simple  mixture  of  amino -acids  to  a 
nitrogen-free  diet  in  sparing  body  protein  was  studied.  In  one 
case,  there  was  good  correlation  between  the  nitrogen  and  sulphur 
balance.  In  another  case,  the  saving  in  body  protein  calculated 
from  the  sulphur  balance  was  only  25%  of  that  calculated  from  the 
nitrogen  balance.  0.  0. 

Deamination  of  Amino-acids  and  Transformation  of 
Resulting  Products  in  the  Animal  Organism.  Y.  Kotake 
(Z.  physiol.  Chem .,  1925,  143,  240 — 242). — A  short  summary  and 
discussion  of  previous  results;  no  new  experimental  data. 

H.  D.  K. 

Metabolism  of  Arginine  and  Histidine.  I.  Arginine  and 
Histidine  as  Precursors  of  Purines.  C.  P.  Stewart  ( Biochem . 
J.,  1925,  19,  266 — 269). — The  perfusion  of  arginine  or  histidine 
through  the  excised  liver  causes  no  perceptible  increase  in  the 
production  of  allantoin.  The  hypothesis  that  the  above  amino- 
acids  act  as  precursors  of  purines  in  the  animal  body  is  thus  not 
supported.  Allantoin  can  be  precipitated  as  a  condensation  pro¬ 
duct  with  xanthhydrol  in  the  presence  of  glyoxaline  compounds. 
A  method  of  controlling  liver  perfusion  experiments  is  described. 

s.  s.  z. 

Cystine  in  the  Nutrition  of  the  Growing  Rat.  H.  C.  Sher¬ 
man  and  A.  T.  Merrill  (J.  Biol.  Chem.,  1925,  63,  331 — 337). — 
Rats  fed  on  a  diet  containing  80%  of  starch  and  having  as  its 


BIOCHEMISTRY. 


i.  731 


sole  source  of  protein  16 — 17%  of  a  whole  milk  powder,  showed  a 
marked  increase  in  their  rate  of  growth  on  the  addition  of  O' 15 — 
0*20%  of  cystine;  the  addition  of  1%  of  calcium  carbonate  was 
without  effect.  C.  It.  H. 

Fate  of  Urocanic  (Glyoxalineacrylic)  Acid  in  the  Animal 
Body.  M.  Konishi  ( Z .  physiol.  Chem.,  1925,  143,  181—188).— 
When  fed  to  dogs  or  rabbits,  urocanic  acid  is  fairly  easily  destroyed, 
the  glyoxaline  ring  is  broken  down,  and  the  nitrogen  excreted  as 
excess  urea.  There  is  no  appreciable  increase  in  urinary  creatinine. 

H.  D.  K. 

Urocanic  Acid  Formation  from  the  Optical  Isomerides  of 
Histidine.  M.  Konishi  (Z.  physiol.  Chem.,  1925,  143,  189 — 
192). — After  injection  of  tZZ-histidine  into  a  dog,  only  one-third  of 
the  amount  of  urocanic  acid  is  found  in  the  urine  as  is  produced 
by  the  injection  of  the  same  weight  of  Z-histidine.  d-Histidine 
gives  no  trace  of  urocanic  acid,  which  appears  to  be  produced 
exclusively  from  the  Z-isomeride.  H.  I).  K. 

Fate  of  Glyoxalinepropionic  Acid  (and  Iminazolelactic 
Acid)  in  the  Dog.  M.  Konishi  and  Y.  Tani  ( Z .  physiol.  Chem., 
1925,  143,  193 — 198). — No  trace  of  urocanic  acid  is  found  in  the 
urine  after  the  injection  of  20  g.  of  glyoxalinepropionic  acid  into 
a  dog;  10%  of  the  injected  acid  is  excreted  unchanged,  and  a 
substance  of  undetermined  constitution,  probably  an  oxidation 
product  of  glyoxalinepropionic  acid,  is  also  present.  Following  the 
administration  of  Z-glyoxalinelactie  acid,  either  subcutaneously  or 
by  mouth,  no  trace  of  urocanic  acid  is  found  in  the  urine,  which 
strongly  suggests  that  the  former  acid  is  not  an  intermediate 
substance  in  the  production  of  urocanic  acid  from  Z-histidine. 

H.  D.  K. 

Kynurenic  Acid  Formation  in  the  Animal  Body.  Z. 

Matsuoka,  S.  Takemura,  and  N.  Yoshimatsu  ( Z .  physiol.  Chem., 
1925,  143,  199 — 205). — The  formation  of  kynurenic  acid  from 
Z-tryptophan  by  rabbits  is  unaffected  by  previous  in  vivo  staining 
of  the  animals  with  carmine.  Much  less  kynurenic  acid  is  pro¬ 
duced  by  normal  rabbits  from  dl-  than  from  Z-tryptophan ;  cZ- trypto¬ 
phan,  therefore,  is  probably  not  a  source  of  kynurenic  acid  in  this 
animal.  H.  D.  K. 

New  Substance  Formed  from  Tryptophan  in  the  Animal 
Body.  Z.  Matsuoka  and  N.  Yoshimatsu  (Z.  physiol.  Chem., 
1925,  143,  206 — 210). — Together  with  kynurenic  acid,  a  new 
substance,  C13H1405N2,  yellow  hexagonal  plates,  m.  p.  195 — 
196°,  the  sulphate  of  which  is  readily  recrystallised  from  hot  water 
and  melts  at  190°,  has  been  separated.  H.  D.  K. 

Fate  of  Pyruvic  Acid  in  the  Animal  Body  and  in  the  Sur¬ 
viving  Liver.  Z.  Otani  (Z.  physiol.  Chem.,  1925,  143,  229 — 
239). — On  perfusion  of  freshly-excised  dog’s  livers  with  pyruvic 
acid,  eZ-lactic  acid  is  produced.  It  is  also  formed,  but  in  smaller 
quantities,  when  dextrose  is  perfused.  This  formation  of  lactic 
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acid  from  pyruvic  acid  is  not  brought  about  entirely  through  the 
intermediate  stage  of  dextrose.  H.  D.  K. 

Extra-hepatic  Production  of  Bile  Pigments  in  Surviving 
Organs.  I.  Surviving  Spleen.  Z.  Ernst  and  B.  Szappanyos. 
II.  Surviving  Spleen,  Kidney,  and  Lung.  Z.  Ernst.  III. 
Surviving  Spleen  of  Dogs  Poisoned  with  Phenylhydrazine . 

Z.  Ernst  and  J.  Forster  ( Biochem .  Z.,  1925,  157,  16 — 29,  30 — 
38,  39 — 15). — I. — Bilirubin  is  formed  when  the  surviving  spleen 
of  a  dog  is  perfused  with  defibrinated  blood.  The  amount  of 
bilirubin  produced  is  greater  the  shorter  the  time  during  which 
the  spleen  is  without  circulation  before  perfusion  begins.  Addition 
of  a  little  Ringer  solution  to  the  defibrinated  blood  does  not  affect 
the  bilirubin  production,  but  greater  quantities  of  Ringer  solution 
diminish  it  markedly. 

II.  — Bilirubin  formation  in  the  surviving  spleen  is  not  due  to 
bacterial  action,  nor  is  it  due  to  the  washing  out  of  bilirubin  already 
stored  in  the  organ.  If  the  vitality  of  the  spleen  is  low,  bilirubin 
fails  to  be  produced.  It  is  not  formed  by  the  surviving  kidney 
or  lung. 

III.  — The  bilirubin  production  of  spleens  of  dogs  poisoned  with 

phenylhydrazine  is  increased  to  two  or  three  times  the  normal 
amount.  H.  D.  K. 

Extra-hepatic  Production  of  Bile  Pigments  in  Surviving 
Organs.  IV.  Surviving  Spleen  of  Dogs  Treated  with 
Collargol  or  Colloidal  Iron.  Z.  Ernst  and  J.  Forster  (Biochem. 
Z.,  1925, 157,  492 — 500). — The  spleen  of  a  dog  previously  subjected 
to  intravenous  injections  of  colloidal  silver  or  iron  preparations 
produces  bilirubin  to  the  same  extent  as  the  spleen  of  a  normal 
dog,  and  the  method  is  therefore  useless  for  investigating  extra- 
hepatic  formation  of  bile  pigment.  J.  P. 

Determination  of  Smell  Thresholds.  F.  B.  Hofmann  and 
A.  Kohlrausch  ( Biochem .  Z.,  1925, 156,  287 — 294). — An  apparatus 
is  described  for  the  determination  of  thresholds  of  smell,  the 
quantitative  basis  of  which  depends  on  the  measurement  of  the 
vapour  pressure  of  mixtures  of  the  odoriferous  principle  and  air. 
The  error  due  to  the  adsorption  of  the  former  is  negligible.  J.  P. 

Potassium  Chlorate  :  Its  Influence  on  the  Blood-oxygen¬ 
binding  Capacity  (Haemoglobin  Concentration),  Its  Rate 
of  Excretion,  and  Quantities  Found  in  the  Blood  after  Feed¬ 
ing.  V.  Ross  (J.  Pharm.  Exp.  Ther .,  1925,  25,  47 — 52). — 
Potassium  chlorate  in  1%  aqueous  solution  was  administered  to 
dogs  by  stomach  tube,  the  dose  being  0-5  g.  per  kg.  body-weight. 
There  was  a  temporary  fall  in  the  oxygen-binding  capacity  of  the 
blood,  approximately  equal  to  that  produced  by  an  equal  dose 
of  sodium  chloride  in  1%  aqueous  solution.  From  50 — 70%  of 
the  potassium  chlorate  administered  was  excreted  within  6  hrs. ; 
thereafter,  the  rate  of  excretion  diminished.  At  the  end  of  24 — 
48  hrs.,  more  than  90%  had  been  excreted.  The  potassium  chlorate 
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content  of  the  blood  varied  from  15  to  81  mg.  per  100  c.e.  2  hrs. 
after  administration,  and  from  0  to  15  mg.  after  24  hrs.  C.  P.  S. 

Reduction  of  Picric  Acid  in  the  Liver,  Kidney,  and  Spleen. 

G.  Giorgi  ( Policlinico ,  sez.  med.,  1924,  31,  184 — 188;  from  Chem. 
Zentr.,  1924,  ii,  1818). — Picric  acid  is  eliminated  in  the  form  of 
picramic  acid.  In  perfusion  experiments  with  liver,  kidney,  and 
spleen,  the  strongest  reduction  is  shown  by  the  liver.  Since  a 
small  formation  of  urobilin  was  observed  in  the  liver  perfusions, 
it  is  to  be  expected  that  large  doses  of  picric  acid  would  produce 
icterus.  G.  W.  R. 

Nephropathic  Action  of  the  Dicarboxylic  Acids  and  their 
Derivatives.  III.  Acids  with  Six  to  Nine  Carbons.  W.  C. 

Rose,  C.  J.  Weber,  R.  C.  Corley,  and  R.  W.  Jackson  (J.  Pharm. 
Exp.  Ther.,  1925,  25,  59 — 64 ;  cf.  A.,  1924,  i,  1374). — When  injected 
subcutaneously,  pimelic,  azelaic,  adipic,  and  suberic  acids  proved 
to  be  mildly  nephropathic,  but  were  much  less  so  than  glutaric 
acid.  Since  they  are  approximately  equal  in  effect,  it  is  concluded 
that  in  the  animals  used  (rabbits)  these  acids  are  not  decomposed 
by  direct  [3-oxidation.  C.  P.  S. 

Nephropathic  Action  of  the  Dicarboxylic  Acids  and  their 
Derivatives.  IV.  Mucic  Acid.  W.  C.  Rose  and  P.  S.  Dim- 
mett  (J.  Pharm.  Exp.  Ther.,  1925,  25,  65 — 73;  cf.  A.,  1924,  i, 
1374). — Mucic  acid  is  intensely  nephropathic  when  administered 
subcutaneously  as  the  sodium  salt,  causing  retention  of  nitrogen 
and,  to  a  less  extent,  of  chlorides.  C.  P.  S. 

Chemistry  of  the  Action  of  Salvarsan  In  Vitro  and  In  Vivo. 
J.  Schumacher  (Biochem.  Z.,  1925,  157,  438 — 455). — The  absence 
of  action  of  salvarsan  on  spirochaetes  in  vitro  is  ascribed  to  the 
insolubility  of  the  arsenical  in  the  “  lipoproteins  ”  of  the  micro¬ 
organism.  In  vivo  salvarsan  is  first  converted  into  the  base,  which 
possesses  the  necessary  solubility,  and,  having  penetrated  the  cell, 
it  becomes  attached  through  the  amino  groups  to  the  acids  of  the 
lipoids,  where  its  .  strong  reducing  action  deprives  the  organism  of 
oxygen  and  so  kills  it.  J.  P. 

Action  of  Ter-  and  Quinque-valent  Arsenic  Preparations. 

J.  Schumacher  {Biochem.  Z.,  1925,  157,  456—458). — The  lower 
toxicity  of  quinquevalent  arsenic  derivatives  to  spirochaetes  as 
compared  with  tervalent  derivatives  is  ascribed  to  the  more  acid 
nature  of  the  former  and  the  consequent  greater  difficulty  of  con¬ 
verting  them  into  bases  soluble  in  the  cell  lipoproteins.  J.  P. 

Chemo-therapeutic  Properties  of  a  Substance  with  a 
Chain  of  Four  Arsenic  Atoms.  H.  G.  Barbour,  C.  B.  Ridout, 
and  D.  Claydon  ( J .  Pharm.  Exp.  Ther.,  1925,  25,  53 — 57). — 
Experiments  on  the  rate  of  disappearance  of  trypanosomes  from 
the  blood  after  the  injection  of  the  monosodium  salt  of  tetra- 
arsenoacetic  acid,  C02H-CH2*AsIAs*AsrAs*CH2’C02Na  (Palmer,  A., 
1924,  i,  152)  are  held  to  indicate  that  some  therapeutic  value  attaches 
to  the  chain  of  four  arsenic  atoms.  C.  P.  S. 
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Chemical  Changes  in  the  Blood  Produced  by  Drugs.  III. 
Phloridzin.  H.  N.  Ets  ( Amer .  J.  Physiol.,  1924,  70,  240 — 
246). — With  dogs,  phloridzin  administered  subcutaneously  causes 
hypoglycsemia,  acidosis,  and  an  increase  in  the  total  lipoids,  chole¬ 
sterol,  and  non-protein  nitrogen  of  the  blood.  A.  A.  E. 

Chaulmoogra  and  Margosa  Oils  and  Heterogeneous 
Catalysis.  F.  F.  Nord  and  G.  G.  Schweitzer  (Biochem.  Z., 
1925,  156,  269 — 277). — From  investigations  of  the  iodine  numbers, 
the  optical  and  physiological  activities  of  preparations  of  chaul¬ 
moogra,  margosa,  and  hydnocarpus  oils  before  and  after  catalytic 
hydrogenation  under  pressure,  it  is  concluded  that  the  physio¬ 
logical  action  of  these  oils  is  greater  the  higher  their  optical  activity, 
and  is  independent  of  the  nature  of  the  unsaturated  carbocychc 
residue  present  in  the  component  acids.  J.  P. 

Pharmacological  Action  of  Cryptopine.  R.  St.  A.  Heath- 

cote  (J.  Pharm.  Exp.  Ther.,  1925,  25,  35—45). — Cryptopine  appears 
to  paralyse  the  central  nervous  system  of  the  toad  and  shows  little 
stimulation;  papaverine,  on  the  other  hand,  has  some  stimulating 
effect.  Experiments  with  isolated  organs  showed  cryptopine  to 
have  a  depressant  action  exactly  similar  to,  but  only  about  one- 
third  as  great  as,  that  of  papaverine.  Neither  alkaloid  exerts  any 
action  on  striated  muscle.  The  dilatation  of  the  pupil  in  mammals 
after  administration  of  cryptopine  occurs  only  in  the  late  stages 
of  systemic  poisoning  and  is  probably  asphyxial  in  origin.  The 
minimum  lethal  dose  (g.  per  kg.  body-weight)  for  the  toad  is  0-325 
and  for  the  rabbit  0-2.  C.  P.  S. 

Pharmacological  Investigation  of  Methylated  Guanidines. 

F.  von  Graevenitz  (Arch.  Exp.  Path.  Pharm.,  1925,  105,  278 — 
298 ;  cf .  Bock,  A.,  1905,  ii,  49 ;  Fuhner,  A.,  1907,  ii,  901 ;  Paton, 
Findlay,  and  Burns,  A.,  1915,  i,  481 ;  Schenck,  A.,  1910,  i,  99 ; 
1911,  i,  842;  1912,  i,  424,  685;  Wilson,  Stearns,  and  Janney,  A., 
1915,  i,  626;  1916,  i,  190;  1923,  i,  761;  1924,  i,  123,  1051;  this 
vol.,  i,  377). — The  pharmacological  effects  on  frogs  of  (3-methyl- 
guanidine,  pp-dimethylguanidine,  pp'-dimethylguanidine,  app'-tri- 
methylguanidine,  ppp'p'-tetramethylguanidine,  appp'-tetramethyl- 
guanidine,  appp'p'-pentamethylguanidine  and  its  a-methiodide,  are 
described.  The  mono-  and  di-methylguanidines  produce  peripheral 
fibrillary  twitchings  like  guanidine,  and  are  of  interest  from  the 
point  of  view  of  the  origin  of  tetanic  convulsions.  P-Methylguanid- 
ine  has  an  irritant  action,  pp'-dimethylguanidine  increases  muscular 
tone,  whilst  app'-trimethylguanidine  produces  neither  curare-like 
paralysis  nor  an  increase  in  tone,  but  partly  nullifies  the  tone- 
increasing  effect  of  other  compounds.  The  higher  alkylated  guanid¬ 
ines  possess  the  power  of  both  increasing  muscular  tone  and  producing 
curare-like  paralysis.  appp'p'-Pentamethylguanidine  a-meth¬ 
iodide  is  particularly  potent,  as  is  tetramethylammonium  iodide. 
Of  the  isomeric  di-  and  tetra-methylguanidines,  the  symmetrical 
derivatives  have  a  slightly  greater  action  on  muscular  tone.  All 
the  compounds  in  low  concentration  produce  vagus  inhibition,  and, 
in  higher  concentrations,  diastolic  stoppage  of  the  heart.  L.  F.  H. 
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Action  of  Narcotics  of  the  Aliphatic  Series  on  the  Smooth 
Musculature  of  the  Leech.  G.  Joachimogltj  ( Biochem .  Z., 
1925,  156,  224 — 235). — Dichloromethane,  chloroform,  carbon  tetra¬ 
chloride,  ethylene  dichloride,  ethylidene  chloride,  pentachloro- 
ethane,  di-,  tri-,  and  tetra-chloroethylenes  produce  alterations  of 
tone  and  contraction  of  the  smooth  muscle  freed  from  ganglia. 
Tetra-  and  hexa-chloroethanes  produce  alterations  of  tone  only. 
These  actions  are  more  marked  in  the  presence  of  barium.  The 
activity  of  these  derivatives  increases  in  general  with  increasing 
degree  of  halogenation.  Methyl,  ethyl,  propyl,  isopropyl,  butyl, 
fsobutyl,  and  amyl  alcohols  produce  but  slight  alterations  of  tone, 
propyl  alcohol  alone  producing  contractions.  Acetone  and  ethyl 
ether  have  similar  actions  to  those  of  the  chlorinated  derivatives. 

J.  P. 

Narcosis.  III.  Influence  of  General  Narcosis  on  the 
Chemical  Processes  in  the  Striped  Muscle  of  the  Frog.  H. 

Lange  and  M.  E.  Mayer  ( Z .  physiol.  Chem.,  1924, 141,  233 — 241). — 
An  increase  in  the  lactacidogen  content  of  frog’s  muscle  occurs 
during  ether  narcosis.  E.  S. 

Osmosis  of  certain  Anaesthetics  in  Aqueous  and  Lipoid- 
containing  Gels.  S.  Yumikura  {Biochem.  Z.,  1925,  157,  359 — 
370). — An  investigation  of  the  distribution  of  various  anaesthetics 
between  water  and  a  gelatin  gel  both  in  the  presence  and  in  the 
absence  of  lecithin.  The  general  conclusions  are  that  the  greater 
toxicity  of  alypin  and  eucaine  compared  with  cocaine  and  tutocaine 
to  the  lower  animals  ( e.g .,  water-flea),  and  the  greater  toxicity  of 
cocaine  compared  with  alypin  and  eucaine  to  the  higher  animals, 
is  correlated  with  the  lecithin  content  of  the  animal  cells,  which  is 
greater  in  the  higher  and  lesser  in  the  lower  animals.  Thus  alypin 
and  eucaine,  which  diffuse  more  rapidly  into  gelatin  in  the  absence 
of  lecithin  than  in  its  presence,  are  more  adapted  to  penetrate 
the  cells  of  the  lower  animals,  whilst  the  reverse  is  the  case  with 
cocaine.  J.  P. 

Osmosis  in  Aqueous  Gels  With  and  Without  Addition  of 
Lipoids.  S.  Yumikura  {Biochem.  Z.,  1925,  157,  371 — 376). — 
The  rate  of  diffusion  of  capillary  active  substances  such  as  octoic 
acid  and  octyl  alcohol  from  an  aqueous  solution  into  gelatin  is 
greater  the  higher  the  lipoid  content  of  the  gel.  The  phenomenon 
is  also  shown  by  capillary  inactive  substances  such  as  butyric 
acid  and  amyl  alcohol,  but  to  a  much  less  marked  degree.  J.  P. 

Osmosis  of  certain  Acids  in  a  Gelatin  Gel.  S.  Yumikura 
{Biochem.  Z.,  1925, 157,  377 — 382). — The  rate  of  diffusion  of  various 
acids  into  gelatin  follows  the  series  :  hydrochloric  acid  >  sulphuric 
acid  >  formic  acid  >  lactic  acid,  and  in  general  the  results  obtained 
with  capillary  active  and  inactive  substances  do  not  exhibit  the 
differences  which  might  be  expected  according  to  Overton’s  theory. 

J.  P. 

Lipoids  and  the  Theory  of  Surface  Action.  II.  J.  Traube 
and  S.  Yumikura  {Biochem.  Z.,  1925, 157,  383 — 387). — A  theoretical 
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review  of  the  subject  in  the  light  of  the  results  of  Yumikura  (pre¬ 
ceding  abstracts).  Substances  with  no,  or  with  slight,  surface 
action  diffuse  into  aqueous  gels  more  rapidly  than  substances  with 
high  capillary  activity.  But  the  reverse  is  the  case  if  the  gel 
contains  lipoids,  and  capillary  activity  and  lipoid  solubility  run, 
in  general,  in  parallel.  J.  P. 

Excretion  of  the  Stereo-isomeric  Cocaines  in  the  Urine 
and  their  Relation  to  Toxicity.  E.  Gruhn  (Arch.  Exp.  Path. 
Pharm.,  1925,  106,  115 — 125).— -d-  and  Z-Cocaine  and  cZ- (//-cocaine 
were  injected  subcutaneously  into  cats  and  the  amounts  present  in 
the  urine  determined.  Z-Cocaine  was  found  in  much  greater  amounts 
in  the  urine  than  were  the  other  two,  even  when  the  latter  were 
injected  in  doses  two  and  three  times  as  big.  This  may  be  due 
to  the  quicker  decomposition  and  rate  at  which  the  cZ-forms  lose 
their  toxicity;  whether  this  is  due  to  adsorption  or  decomposition 
is  uncertain.  Cats  which  had  convulsions  after  injection  with 
<Z-i//- cocaine  failed  to  react  to  (Z-cocaine,  although  less  of  the  pseudo 
form  was  found  in  the  urine.  This  may  be  connected  with  the 
spatial  arrangement  of  the  different  molecules.  After  repeated 
injections,  the  toxicity  does  not  seem  to  be  reduced,  although  in 
some  cases,  particularly  with  Z-cocaine,  the  amount  in  the  urine 
decreased.  O.  O. 

Adsorption  of  Poisons  by  a  New  Plant  Charcoal  1  *  Supra- 
Norit.”  E.  Laqtxetjr  and  A.  Sluyters  ( Biochem .  Z.,  1925, 
156,  303 — 322). — The  new  charcoal  is  compared  with  “  carbo 
animalis  ”  (Merck)  as  regards  its  power  to  adsorb  in  vitro  oxalic 
acid,  potassium  hydrogen  oxalate,  mercuric  chloride,  strychnine 
nitrate,  morphine  hydrochloride,  methylene- blue,  and  iodine,  and 
in  all  cases  is  more  active  than  the  animal  charcoal.  J.  P. 

Behaviour  of  Oxalacetic  Acid  to  Animal  Organs.  P.  Mayer 
( Biochem .  Z.,  1925,  156,  300 — 302). — A  pulp  of  rabbit  muscle 
converts  oxalacetic  acid  into  Z-malic  acid.  J.  P. 

Kinetics  of  Enzyme  Action.  G.  E.  Briggs  and  J.  B.  S. 
Haldane  ( Biochem .  J.,  1925,  19,  338 — 339). — Theoretical. 

s.  s.  z. 

Amylase.  K.  Sjoberg  and  E.  Eriksson  (Z.  physiol.  Chem., 
1925,  142,  215 — 216). — Although  maltose  inhibits  the  hydrolysis 
of  amylopectin  and  amylose  by  extracts  of  germinating  barley  to 
the  same  extent  (A.,  1924,  i,  1264),  it  does  not  follow  that  the 
same  enzyme  is  concerned  in  the  two  processes.  If  the  normalities 
of  the  substrates  were  known,  the  affinity  constant  for  maltose 
(calculated  according  to  Michaelis)  might  prove  to  be  different  in 
the  two  cases.  E.  S. 

Pancreatic  Enzymes.  X.  Adsorption  Behaviour  of 
Pancreatic  Amylase.  R.  Willstatter,  E.  Waldschmidt- 
Leitz,  and  A.  R.  F.  Hesse  (Z.  physiol.  Chem.,  1925, 142,  14 — 34). — 
Previous  results  (A.,  1923,  i,  507)  have  been  confirmed.  The 
adsorption  of  amylase  by  alumina  appears  to  be  conditioned  by 
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the  presence  of  co-adsorbents,  one  of  which  assists  whilst  another 
hinders  the  adsorption  of  the  amylase,  by  the  particular  alumina 
preparation  employed,  and  by  the  concentration  of  the  solution. 
In  the  absence  of  co-adsorbent,  amylase  is  devoid  of  adsorption 
affinities;  definite  directions  for  the  purification  of  amylase  pre¬ 
parations  cannot,  therefore,  be  given.  E.  S. 

Purification  of  Malt  Amylase.  H.  Luers  and  E.  Sellner 
( Woch.  Brau.,  1925,  42,  97—99,  103—105,  110— 112).— The  method 
of  adsorption  utilised  by  Willstatter  in  the  purification  of  enzymes 
has  been  applied  to  malt  amylase.  Commercial  kaolin  and  purified 
china  clay  were  found  to  be  unsuitable;  the  best  adsorption  was 
obtained  with  aluminium  hydroxide  at  a  faintly  acid  reaction 
(pa  5-0) ;  the  enzyme  was  also  adsorbed,  to  a  less  extent,  from 
faintly  alkaline  solutions.  The  concentration,  time,  and  tem¬ 
perature  all  exerted  marked  effects  on  the  extent  of  adsorption. 
The  enzyme  could  be  dissolved  out  of  the  adsorbate  by  water 
saturated  with  carbon  dioxide,  or,  better,  by  a  phosphate  solution 
of  pa  7-38.  Starting  with  a  crude  malt  extract,  two  such  adsorp¬ 
tions  and  re-solutions  gave  preparations  of  which  the  amylolytic 
activity  was  increased  25 — 30-fold;  starting  with  a  dried  pre¬ 
paration  obtained  by  fractional  precipitation  of  the  crude  extract 
with  alcohol,  and  working  under  optimum  conditions  (extremely 
cold  weather),  a  final  product  was  obtained  which  was  ninety-three 
times  as  active  as  the  original  extract,  calculated  on  the  weight  of 
dry  substance.  A  further  adsorption  and  re-solution  led  to  a  loss 
of  activity  owing  to  the  increasing  instability  of  the  enzyme  as  its 
purification  advanced.  The  most  active  preparations  contained 
74-4%  of  protein  and  28*07%  of  carbohydrate  as  compared  with 
42*99%  of  protein  and  43*56%  of  carbohydrate  in  the  starting 
material.  A  fractional  determination  of  the  nitrogen  gave  results 
almost  identical  with  those  obtained  by  Sherman  and  Gettler 
(A.,  1913,  i,  1401)  with  their  much  less  active  product.  The  sugar- 
forming  and  starch-liquefying  properties  of  the  preparations  were 
increased  to  an  equal  extent  in  the  process  of  purification. 

C.  R.  H. 

Carboligase.  VIII.  Biochemical  Acyloin  Synthesis.  C. 
Neuberg  and  E.  Simon  ( Biochem .  Z.,  1925,  156,  374 — 378). — 
Acetaldehyde  added  to  yeast,  previously  freed  from  glycogen,  in 
the  presence  of  dextrose  or  sucrose  results  in  the  synthesis  of  acetoin. 

J.  P. 

Influence  of  Radium  on  the  Catalase  of  the  Liver.  A. 
Maubert,  L.  Jalottstre,  and  P.  Lemay  ( Compt .  rend.,  1925,  180, 
1205 — 1207). — In  general,  the  effect  of  radium  on  liver  catalase  is 
similar  to  that  of  thorium-X  (cf.  A.,  1923,  i,  723;  1924,  i,  808). 
Addition  of  a  very  small  amount  of  radium  bromide  has  no  per¬ 
ceptible  influence  on  liver  catalase  as  measured  by  the  decomposition 
of  hydrogen  peroxide,  a  slightly  larger  amount  increases  the  activity 
of  the  catalase,  whilst  a  still  larger  amount  paralyses  it.  The 
stimulating  effect  is  ascribed  to  the  a-rays,  since  radium  emanation 
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has  a  stimulating  but  no  paralysing  action,  and  the  latter  action 
to  (3-  and  y-rays,  since  the  radium  bromide,  if  introduced  into  the 
fermentation  medium  contained  in  a  glass  capsule,  or  if  allowed  to 
act  on  the  catalase  prior  to  fermentation  in  a  glass  capsule,  has  a 
paralysing  action  only.  L.  F.  H. 

Effect  of  Halogen  Salts  on  Salivary  Digestion.  W.  M. 

Clifford  {Biochem.  J.,  1925,  19,  218 — 220). — The  chlorides  of 
sodium,  potassium,  ammonium,  and  calcium  hasten  the  diastatic 
action  of  saliva.  Sodium  and  calcium  fluoride,  sodium  and  potass¬ 
ium  iodide,  sodium,  potassium,  ammonium,  and  calcium  bromides 
do  not  influence  the  action  of  the  enzyme.  Ammonium  and  calcium 
iodides,  potassium  and  ammonium  fluorides  retard  the  action. 
The  hydrogen-ion  concentration  of  these  salts  does  not  influence 
their  action  in  this  respect.  S.  S.  Z. 

Influence  of  Different  Substances  on  the  Diastatic  Activity 
of  Saliva.  H.  Walker  (Biochem.  J.,  1925,  19,  221 — 225). — 
Sucrose  and  “saccharin”  in  the  mouth  have  the  most  marked 
effect  in  producing  a  very  active  saliva.  In  the  case  of  sucrose, 
this  is  largely,  if  not  entirely,  due  to  its  stimulating  action  on  the 
ptyalin.  Maltose  increases  the  quantity  of  ptyalin  produced, 
although  its  presence  depresses  the  activity  of  the  enzyme.  Lactose, 
on  the  other  hand,  tends  to  inhibit  the  production  of  ptyalin,  but 
enhances  its  activity.  Dextrose  and  lsevulose  both  lower  the  activity 
of  saliva,  which  is  largely  due  to  their  depressing  action  on  ptyalin. 

s.  s.z. 

Nephelometric  Investigations  on  the  Breakdown  of  Gly¬ 
cogen  by  Salivary  Diastase.  J.  Paechtner  ( Biochem .  Z., 
1925,  156,  249 — 254). — The  nephelometric  method  of  following 
the  hydrolysis  of  glycogen  by  salivary  diastase  gives  satisfactory 
results.  J.  P. 

So-called  Reversibility  of  Enzyme  Action.  Complete 
Hydrolysis  of  Salicin  by  Emulsin.  G.  Bertrand  and  A. 
Compton  (Ann.  Inst.  Pasteur,  1925,  39,  355 — 364). — Salicin  in 
various  concentrations  and  with  varying  amounts  of  emulsin  was 
always  completely  hydrolysed  to  saligenin  and  dextrose.  Attempts 
to  synthesise  salicin  from  saligenin  and  dextrose  in  the  presence  of 
emulsin  failed.  O.  O. 

Mechanism  of  Action  of  Hydrogenase  in  the  Cell.  J. 

Gruss  (Woch.  Brau.,  1925,  42,  109 — 110). — The  addition  of  flowers 
of  sulphur  to  a  solution  of  dextrose  undergoing  yeast  fermentation 
increased  the  evolution  of  carbon  dioxide,  but  diminished  the 
production  of  alcohol.  The  increased  evolution  of  carbon  dioxide 
was  probably  due  to  the  mechanical  agitation  of  the  yeast-cells 
by  the  hydrogen  sulphide  produced.  It  is  suggested  that  the 
process  of  fermentation  consists  of  a  primary  phase  in  which  the 
elements  of  water  are  added  to  the  substrate,  and  a  secondary 
phase  in  which  alcohol  is  produced  by  the  action  of  hydrogen  on 
the  intermediate  product ;  on  this  view,  the  enzyme  of  primary 
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importance  would  be  a  hydrogenase ;  the  view  is  supported  by  the 
diminished  production  of  alcohol  in  presence  of  sulphur,  which,  by 
fixing  the  hydrogen  as  hydrogen  sulphide,  would  prevent  the 
secondary  phase  from  taking  place.  C.  It.  H. 

Hydrolysis  of  Sucrose  by  Invertase  in  Presence  of  a-Methyl- 
glucoside.  I.  J.  M.  Nelson  and  B.  Freeman  (J.  Biol.  Chem., 
1925,  63,  365 — 375). — The  course  of  hydrolysis  of  sucrose  by  yeast 
invertase  in  presence  of  a-methylglucoside  is  not  represented  by 
the  equation  of  Nelson  and  Hitchcock  (A.,  1922,  i,  388),  the  term 
N  showing,  under  these  conditions,  a  progressive  increase.  A 
study  of  the  hydrolysis  of  sucrose  in  presence  of  a-methylglucoside 
and  of  added  invert-sugar,  and  also  of  the  relative  retarding  effects 
of  the  invert-sugar  formed  during  the  hydrolysis  in  presence  and 
in  absence  of  a-methylglucoside,  shows  that  the  presence  of  the 
latter  reduces  the  normal  retarding  effect  of  the  invert-sugar.  On 
the  other  hand,  the  presence  of  a-methylglucoside  itself  causes  a 
retarding  effect  which  increases  in  magnitude  with  increasing 
amounts  of  sucrose  up  to  the  optimum  concentration  of  the  latter. 

C.  R.  H. 

Invertase.  VII.  R.  Willstatter  and  Collaborators.  Enzyme 
Adsorption.  II.  H.  Kraut  and  E.  Wenzel  ( Z .  'physiol .  Chem., 
1925,  142,  71 — 96;  cf.  A.,  1924,  i,  467). — The  application  of  the 
process  of  adsorption  to  the  purification  of  enzymes  is  discussed 
with  special  reference  to  invertase.  A  single  adsorbent  ( e.g ., 
alumina  in  the  case  of  invertase)  may  often  be  usefully  employed 
in  successive  stages  of  the  purification  process  under  different 
conditions.  Thus,  the  enzyme  may  be  adsorbed  from  dilute  or 
concentrated  solution,  using  either  small  or  large  amounts  of 
adsorbent;  the  latter  may  also  be  employed  in  small  amount  for 
the  process  of  preliminary  adsorption  of  impurities.  The  particular 
method  to  be  adopted  at  any  stage  can  be  deduced  from  the  shape 
of  the  adsorption  isothermal  determined  at  that  stage.  When 
the  adsorption  curve  approximates  to  that  of  a  pure  substance 
no  further  purification  can  be  effected  with  the  adsorbent  in  use; 
a  second  adsorbent  which  gives  an  adsorption  isothermal  deviating 
from  that  of  a  pure  substance  must  be  employed  for  the  continuation 
of  the  purification.  E.  S. 

Invertase.  VIII.  R.  Willstatter  and  K.  Schneider  (Z. 
physiol.  Chem.,  1925,  142,  257 — 305;  cf.  A.,  1924,  i,  692). — A  com¬ 
parison  has  been  made  between  the  various  methods  of  purifying 
invertase.  Preparations  which  have  been  obtained  from  old  yeast 
autolysates  have  a  relatively  large  content  of  tyrosine  (Millon’s 
reaction)  which  can  only  be  removed  with  extreme  difficulty.  On 
the  other  hand,  fresh  neutral  autolysates  (prepared  by  liquefying 
6  kg.  of  the  yeast  with  360  c.c.  of  chloroform,  adding  an  equal 
weight  of  water,  neutralising  at  intervals  with  dilute  ammonia, 
allowing  autolysis  to  proceed  until  the  whole  of  the  invertase 
is  liberated — about  48  hours — and  finally  centrifuging  and  filter- 
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ing)  readily  yield  preparations  of  invertase  which  contain  no 
tyrosine. 

Active  and  stable  preparations  of  the  enzyme  may  be  obtained 
from  such  fresh,  neutral  autolysates  in  the  following  maimer.  The 
autolysate  is  acidified  to  pK  4-5 — 4-8  with  acetic  acid,  and  the 
enzyme,  together  with  protein,  precipitated  by  addition  of  alcohol 
to  50%.  The  enzyme  is  removed  from  the  precipitate  by  extraction 
with  N  J5 0-acetic  acid,  the  extract  diluted,  its  content  of  acetic 
acid  brought  to  N/ 2  (1  invertase  unit  in  500  c.c.  of  N/ 2 -acetic 
acid),  and  the  invertase  adsorbed  by  kaolin.  After  washing  the 
adsorbate,  the  enzyme  is  eluted  with  0-05%  ammonia,  the  elution 
neutralised  with  acetic  acid  and  evaporated  (at  14°)  to  a  relatively 
small  volume.  Further  protein  is  precipitated  by  adding  succes¬ 
sively  calcium  chloride  and  sulphuric  acid;  this  precipitate  must 
be  rapidly  removed  by  centrifuging  and  the  solution  neutralised 
with  calcium  carbonate.  The  filtrate  is  again  concentrated  and 
then  dialysed.  A  preparation  of  this  type  is  in  a  suitable  condition 
for  purification  by  fractional  adsorption  with  alumina.  The  most 
active  preparations  which  can  be  obtained  in  this  way  contain  a 
large  amount  of  tryptophan. 

Tryptophan-free  preparations  may  be  obtained  from  the  fresh, 
neutral  autolysates  by  first  precipitating  the  proteins  with  acid, 
then  precipitating  the  enzyme  with  alcohol  and  simultaneously 
adsorbing  it  on  calcium  phosphate,  eluting,  and  purifying  further 
by  repeated  adsorption  on  kaolin.  This  process  is,  however, 
accompanied  by  an  enormous  loss  in  the  activity  of  the  enzyme. 

It  appears  from  these  and  other  results  that  the  stability  of 
invertase  preparations  (similar  arguments  hold  for  other  enzymes) 
is  connected  with  the  presence  of  peptides  containing  tyrosine  or 
tryptophan  with  which  the  enzyme  can  associate.  In  old  auto¬ 
lysates,  association  with  the  tyrosine  peptide  takes  place  pre¬ 
ferentially.  Since,  however,  this  peptide  is  only  formed  during 
the  later  stages  of  proteolysis,  the  invertase,  when  obtained  from 
fresh  autolysates,  is  associated  with  a  tryptophan  peptide  which 
is  rapidly  produced  by  the  action  of  the  yeast  protease  on  the 
proteins.  When  such  preparations  are  systematically  purified  by 
adsorption  on  alumina  (cf.  Kraut  and  Wenzel,  preceding  abstract), 
a  product  is  finally  obtained  which  gives  an  adsorption  isothermal 
similar  to  that  of  a  pure  substance  and  cannot  be  further  purified 
by  the  same  adsorbent.  Such  preparations  (from  fresh  auto¬ 
lysates)  contain  the  tryptophan  peptide  and  evidently  consist  of  a 
complex  formed  between  the  invertase  and  one  or  more  co¬ 
adsorbents.  That  this  is  the  case  is  shown  by  the  fact  that  the 
peptide  can  be  readily  removed  by  the  use  of  other  adsorbents  or 
by  precipitation  with  lead  acetate;  the  enzyme  is  then  obtained 
free  from  tryptophan.  In  the  absence  of  the  co-adsorbent,  which 
acts  as  a  protective  agent,  a  considerable  diminution  in  activity 
occurs  and  the  product  is  again  a  complex  formed  by  the  association 
of  the  invertase  with  its  own  decomposition  products.  Thus,  contrary 
to  the  views  of  Euler  and  Josephson  (A.,  1924,  i,  1143),  invertase  is 
not  a  protein.  Enzymic  actions  are,  nevertheless,  due  to  specific 


BIOCHEMISTRY. 


i.  741 


substances;  their  chemical  constitutions  are,  however,  veiled  by 
their  instability,  which  is  doubtless  caused  by  the  reactivity  of 
their  active  groups.  E.  S. 

Polysaccharides.  XXX.  Enzymic  Decomposition  of 
Cellulose.  P.  Karrer  and  H.  Illing  ( Koll.-Z .,  1925,  36  {Zsig¬ 
mondy -Festschr.),  91 — 95;  cf.  this  vol.,  i,  118,  418). — Cellulose 
once  precipitated  from  “  cuprammonium  ”  solution,  from  viscose, 
or  from  calcium  thiocyanate  solution  is  converted  almost  completely 
into  dextrose  by  an  enzyme  from  the  intestine  of  snails.  The 
optimum  reaction  for  the  snail  cellulase  is  about  ps  5*3.  Cellulose 
treated  in  the  cold  with  zinc  chloride  or  sodium  hydroxide  is  hydro¬ 
lysed  to  a  smaller  extent,  whilst  commercial  viscose  silk  and  “copper  ” 
silk  are  not  attacked.  It  is  suggested  that  the  ease  with  which 
the  cellulose  preparations  are  broken  down  is  connected  with  the 
degree  of  orientation  or  dispersion  of  the  cellulose.  E.  M.  C. 

Pancreatic  Enzymes.  XI.  R.  Wellstatter  and  Collabor¬ 
ators.  Enterokinase.  E.  Waedschmidt-Leitz  (Z.  physiol. 
Chem.,  1925,  142,  215 — 244). — Although  the  role  of  enterokinase 
is  that  of  an  activator  rather  than  of  an  enzyme  (A.,  1924,  i,  473), 
it  resembles  an  enzyme  in  its  properties  and  hence  can  be  purified 
by  similar  methods.  It  is  extracted  from  the  intestinal  mucosa 
with  0-05 N- ammonia  and,  after  removing  the  ammonia  with  a 
current  of  warm  (30 — 35°)  air,  purified  by  precipitation  with  dilute 
acetic  acid.  The  filtrate  is  treated  with  alcohol  (up  to  90%), 
which  precipitates  the  kinase.  This  is  dissolved  in  water  and 
further  impurities  are  removed  by  precipitation  with  tannic  acid 
in  the  presence  of  glycerol.  The  enterokinase  is  then  obtained 
from  the  mother-liquor  and  further  purified  by  adsorption  on 
alumina  and  kaolin.  Enterokinase  is  most  stable  in  neutral  solu¬ 
tion.  The  temperature  at  which  it  decomposes  (50°)  has  not 
hitherto  been  found  to  be  dependent  on  its  state  of  purity.  Tryp- 
sinogen  cannot  be  activated  by  autolytic  extracts  of  organs  (fiver, 
spleen,  kidney)  other  than  the  pancreas.  E.  S. 

Pancreatic  Enzymes.  XII.  Determination  of  Trypsin. 
R.  Wilx.sta.tter  and  H.  Persiel  {Z.  physiol.  Chem.,  1925,  142, 
245 — 256). — In  view  of  the  fact  that  enterokinase  is  removed  from 
trypsin  by  adsorption  on  alumina  (A.,  1924,  i,  473),  the  method 
previously  employed  (A.,  1923,  i,  403)  for  the  separation  of  lipase 
from  the  remaining  pancreatic  enzymes  would  undoubtedly  cause 
a  partial  inactivation  of  the  trypsin  in  the  residual  solution.  A 
further  inactivation  would  also  result  from  the  autolytic  formation 
of  inhibitory  substances.  A  method  for  the  determination  of  the 
total  trypsin  present  in  such  extracts  has  therefore  been  devised 
for  use  as  a  control  in  purification  experiments.  It  is  based  on  the 
increase  in  acidity  (as  determined  by  titration  in  alcoholic  solution) 
which  occurs  when  a  small  amount  of  the  trypsin  preparation,  after 
activation  with  excess  of  enterokinase,  is  allowed  to  act  on  excess 
of  gelatin  under  specified  conditions.  Although  the  method  is 
more  accurate  than  that  previously  employed,  it  does  not  entirely 
overcome  the  effect  of  inhibitory  substances.  E.  S. 
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Pancreatic  Enzymes.  R.  Wlllstatter  and  Collaborators. 
XIII.  Optimum  pn  for  Gastric  Lipase  in  Different  Animals. 

F.  Hatjrowitz  and  W.  Petrou  (Z.  physiol.  Chern.,  1925,  144,  68 — 
75). — Extracts  of  gastric  lipase  were  prepared  from  various  animals 
by  the  method  of  Haurowitz  and  Memmen  (this  vol.,  i,  201) ;  the 
amounts  obtained  were  very  variable,  the  enzyme  being  most 
abundant  in  carnivora  and  rodents  and  almost  absent  in  birds 
and  fishes.  Tables  are  given  of  the  optimum  pK  for  the  various 
extracts  made ;  no  correlation  could  be  found  between  the  natural 
diet  of  an  animal  and  the  optimum  reaction  for  its  gastric  lipase. 

C.  R.  H. 

Enzyme  Studies  with  Colloidal  Gold.  P.  Uhlenbruck 
( Koll.-Z .,  1925,  36  (Zsigmondy -Festschr.),  287 — 291). — The  decom¬ 
position  of  proteins  by  pepsin  may  be  followed  by  means  of  the 
colour  changes  of  red-gold  hydrosols.  With  egg-white  diluted  to 
0-4%  protein  content  and  treated  with  pepsin  for  1 — 3  hrs.,  the 
gold  hydrosol  is  changed  to  a  clear  blue ;  with  solutions  containing 
1*6%  of  protein  the  colour  change  proceeds  only  to  a  violet-blue. 
The  colour  change  agrees  with  change  in  the  coagulation  and 
serves  as  a  measure  of  the  amount  of  hydrolysis.  The  degree  of 
peptisation  of  the  gold  precipitates  indicates  the  relative  sizes  of 
the  particles  of  the  decomposition  products.  E.  M.  C. 

Propepsin  in  Blood  and  Urine.  E.  Gottlieb  ( Skand .  Arch. 
Physiol.,  1924,  46,  1 — 50;  from  Chem.  Zentr.,  1924,  ii,  2057 — 
2058). — Propepsin  in  urine,  serum,  and  plasma  may  be  determined 
by  the  pepsin  method  of  Fuld  and  Ege  (cf.  Ege,  A.,  1923,  ii,  511) 
and  expressed  as  the  equivalent  in  “  Armour  ”  pepsin.  With  serum, 
a  long  period  of  digestion  and  great  dilution  is  necessary.  Under 
the  same  conditions,  the  amount  of  enzyme  found  is  inversely 
proportional  to  the  time  of  digestion.  Propepsin  is  distinguished 
from  pepsin  by  being  stable  at  pK  7-0 — 10-0.  At  pa  3-0  it  changes 
rapidly,  at  pK  4-0  slowly  into  pepsin.  The  concentration  of  pro¬ 
pepsin  in  blood  is  equivalent  to  0-002  mg.  of  “Armour”  pepsin 
per  c.c.  In  urine  the  concentration  corresponds  with  0-02 — 0-06 
mg.  per  c.c.  Propepsin  corresponding  with  20 — 50  mg.  of  “  Armour  ” 
pepsin  is  excreted  in  the  urine  in  24  hrs.  The  daily  excretion, 
which  is  fairly  constant  in  the  absence  of  any  change  of  diet, 
depends  on  the  activity  of  the  ventricular  glands.  With  hyper¬ 
secretion  it  may  be  70 — 150  mg.,  whilst  with  hyposecretion  and 
achylia  it  may  sink  to  10 — 0  mg.  The  rate  of  formation  is  smaller 
by  night  than  by  day  and  increases  1 — 2  hrs.  after  meals.  In  the 
case  of  a  dog,  a  single  meat  meal  resulted  in  a  large  increase  in 
production  of  propepsin  even  24  hrs.  later.  In  inanition,  propepsin 
decreases  in  the  urine,  but  does  not  entirely  disappear.  The 
amount  of  propepsin  is  also  affected  by  renal  activity.  In  two 
cases  of  chronic  nephritis,  whilst  propepsin  increased  in  the  urine, 
it  decreased  in  the  blood.  No  propepsin  was  found  in  the  urine 
of  goats,  but  it  occurs  in  the  urine  and  serum  of  oxen  and  rabbits. 

G.  W.  R. 
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Influence  of  Temperature  and  Reaction  on  the  Destruction 
and  Activity  of  Pepsin.  R.  Ege  (Z.  physiol.  Chem.,  1925,  143, 
159 — 180). — Using  Armour’s  pepsin,  and  a  solution  of  edestin  as 
substrate,  it  has  been  confirmed  that  there  is  no  definite  optimum 
temperature  for  the  action  of  this  enzyme,  but  that  the  optimum 
varies  with  the  length  of  the  reaction  period.  At  pK  1*6  and  in 
presence  of  excess  of  substrate,  the  optimum  in  a  one-hour  experi¬ 
ment  is  between  40°  and  50°,  in  a  five-minute  experiment  about 
52°,  and  in  a  one-minute  experiment  between  56°  and  60°.  The 
temperature  coefficient  (van’t  Hoff)  for  the  activity  of  pepsin 
changes  from  2*5  between  0°  and  10°  to  1-4  between  40°  and  45°. 
The  rate  at  which  pepsin  is  destroyed  depends  on  the  reaction  of 
the  medium,  the  optimum  pK  range  for  the  stability  of  Armour’s 
pepsin  being  from  3-6  to  4-6.  The  rate  of  destruction  in  a  medium 
of  a  greater  acidity  than  this  is  proportional  to  the  hydrogen-ion 
concentration,  whilst  in  a  less  acid  medium  (up  to  pK  7*7)  it  is 
proportional  to  the  cube  of  the  hydrogen-ion  concentration.  At 
a  constant  pa,  the  rate  of  destruction  of  pepsin  is  markedly 
influenced  by  the  temperature.  H.  D.  K. 

Sulphatase.  V.  Animal  Sulphatase.  C.  Netjberg  and 
E.  Simon  ( Biochem .  Z.,  1925,  156,  365 — 373). — A  sulphatase, 
capable  of  hydrolysing  potassium  phenyl  sulphate  and  ^j-tolyl 
sulphate,  is  present  in  the  fiver,  kidney,  brain,  and  musculature  of 
the  rabbit,  guinea-pig,  and  man.  The  enzyme  is  soluble  in  water, 
but  is  still  active  in  dried  preparations  of  these  organs.  J.  P. 

Sulphatase.  VI.  Occurrence  and  Behaviour  of  Sulphatase 
in  Human  Organs.  L.  Rosenfeld  ( Biochem .  Z.,  1925,  157, 
434 — 437). — Sulphatase  occurs  in  notable  amounts  in  human 
kidney  and  brain.  It  is  present  also  but  in  lesser  amounts  in  the 
fiver,  duodenum,  suprarenals,  spleen,  lung,  muscle,  small  intestine, 
and  pancreas.  J.  P. 

Effect  of  some  Potassium  Salts  on  Succinodehydrogenase. 

B.  Sahlin  ( Skand .  Arch.  Physiol.,  1924,  46,  64 — 75;  from  Chem. 
Zentr.,  1924,  ii,  2057). — Using  Thunberg’s  methylene-blue  method 
with  extracts  prepared  from  horse-flesh,  it  was  found  that  potassium 
salts  inhibit  dehydrogenase  according  to  the  Hofmeister  series 
(CNS  >  F>I>Br  >  N03  >  Cl  >  S04).  Potassium  bromide  and  nitrate 
produce  an  almost  equal  inhibition  of  the  enzyme.  The  pre¬ 
cipitation  of  thionine  by  potassium  salts  also  follows  the  Hof¬ 
meister  series,  whilst  the  precipitation  of  methylene-blue  follows 
the  series  I  >  CNS  >  Br  >  Cl  >  E,N03,S04.  G.  W.  R. 

Xanthine  Oxydase.  IV.  Relation  of  Xanthine  Oxydase 
and  Similar  Oxidising  Systems  to  Bach’s  Oxygenase. 

(j Biochem.  J .,  1925,  19,  175 — 187). — The  following  evidence  is 
produced  in  support  of  the  view  that  the  action  of  the  so-called 
enzyme  “  itate  ”  described  by  Haas  and  Hill  (A.,  1924,  i, 
349,  908)  is  due  to  the  coupled  action  of  the  xanthine 

oxydase  and  peroxydase  of  milk.  When  aldehyde  is  replaced 
by  hypoxanthine,  xanthine,  and  adenine,  nitrites  are  also  oxidised. 


i.  744 


ABSTEACTS  OP  CHEMICAL  PAPEES. 


Uric  acid,  guanine,  and  caffeine  cannot  replace  aldehyde.  A 
number  of  substances  which  inhibit  the  xanthine-oxydase  in  mill? 
also  inhibit  the  oxidation  of  nitrites.  As  in  the  case  of  the  xanthine- 
oxydase,  on  increasing  the  hypoxanthine  concentration,  inhibition 
resulted,  whereas  an  increase  in  the  aldehyde  concentration  pro¬ 
duced  an  increase  in  the  velocity  of  oxidation  of  the  nitrite.  When 
the  caseinogen  xanthine -oxydase  preparation  was  used  instead  of 
the  whole  milk  the  nitrites  were  not  oxidised  unless  a  peroxydase 
of  animal  origin  (ox  liver)  was  added.  The  formation  of  peroxide 
by  the  oxidation  of  hypoxanthine,  xanthine,  and  aldehyde  in  the 
presence  of  molecular  oxygen  by  the  milk  oxydase  has  been  demon¬ 
strated  by  various  direct  and  indirect  means. 

Nitrites  are  also  oxidised  by  the  system  succinic  oxydase- 
succinic  acid  and  during  autoxidation  of  the  -SH  compounds 
cysteine  and  glutathione  in  the  presence  of  peroxydase  and  molecular 
oxygen. 

Bach’s  definition  of  oxygenase,  therefore,  applies  to  the  three 
systems  xanthine  oxydase  plus  any  one  of  its  substrates,  succinic 
oxydase  plus  succinic  acid,  cysteine  plus  glutathione.  S.  S.  Z. 

Accelerating  Influence  of  Protein-free  Colloids  on  the 
Hydrolysis  of  Urea  by  Soya  Bean  Urease.  G.  Taubmann 
( Biochem .  Z.,  1925,  157,  98 — 102). — The  addition  of  starch  or 
gum  arabic  to  the  reaction  mixture  assists  the  hydrolytic  action 
of  the  urease  of  soya  bean.  H.  D.  K. 

Enzymic  Degradation  and  Synthesis  of  Carbohydrate.  I. 
Phosphate  Exchanges  and  Glycogen  Cleavage  in  Muscle 
and  in  Yeast.  H.  von  Eulee,  K.  Myeback,  and  S.  Kaelsson 
(Z.  physiol.  Chern.,  1925,  143,  243 — 264). — Fresh  yeast,  like  fresh 
chopped  muscle,  in  presence  of  0-5%  sodium  fluoride  solution, 
is  able  to  synthesise  organic  phosphorus  compounds  from  free 
phosphate.  After  some  hours,  these  compounds  are  again  hydro¬ 
lysed.  The  addition  of  glycogen,  dextrose,  or  lsevulose  affects, 
in  the  case  of  yeast,  neither  the  velocity  nor  the  extent  of  this 
process,  but  in  the  case  of  muscle  (confirming  the  results  of  Embden) 
addition  of  glycogen  brings  about  much  greater  synthesis  of  organic 
phosphorus  compounds.  Lsevulose  and  starch  have  no  effect  on 
the  synthesis  in  fresh  muscle.  A  dried  muscle  preparation  is 
also  able  to  effect  synthesis,  particularly  in  presence  of  glycogen, 
if  sodium  fluoride  is  added.  The  auto-fermentation  of  dried 
yeast  is  completely  checked  by  sodium  fluoride. 

If  sodium  hexosediphosphate  (Bayer)  is  added  to  fresh  muscle, 
it  is  hydrolysed,  but  in  presence  of  sodium  fluoride  the  hydrolysis 
is  almost  negligible.  In  the  production  of  lactic  acid  from  glycogen 
by  fresh  muscle,  a  reducing  sugar  is  first  formed  from  the  glycogen  ; 
this  is  then  esterified  by  addition  of  phosphoric  acid,  and  the 
degradation  of  the  resulting  ester  into  lactic  acid  is  extremely  rapid. 
Dried  muscle  shows  an  undiminished  glycogenase  activity,  with  an 
optimum  at  pw  6-3.  At  this  optimum,  the  rapidity  of  breakdown 
of  the  glycogen  is  scarcely  affected  by  large  changes  in  the  inorganic 
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phosphate  concentration,  but  lactic  acid  formation  has  an  optimum 
in  about  3%  phosphate  solution.  Muscle  glycogenase  is  soluble  in 
water.  Dried  muscle  is  able  to  hydrolyse  starch,  producing  a 
reducing  sugar  from  it.  The  curve  showing  the  relationship 
between  pK  and  velocity  for  muscle  glycogenase  is  identical  with 
that  found  by  Sherman,  Thomas,  and  Baldwin  for  pancreas  amylase. 

H.  D.  K. 

Fate  of  Yeast  Invertase  in  the  Animal  Organism.  S. 

Nogaki  (Z.  physiol.  Chem.,  1925,  142,  97 — 102). — When  injected 
intravenously  into  rabbits  and  mice,  highly  purified  preparations 
of  yeast  invertase  are  at  first  removed  rapidly  from  the  blood  and 
disappear  completely  in  about  24  hrs.  It  is  not  excreted  in  the 
urine.  The  enzyme  is  apparently  adsorbed  by  the  tissues,  where 
it  is  slowly  destroyed.  That  it  has  no  antigenic  character  is  not 
due  to  its  rapid  destruction  or  excretion.  E.  S. 

Acceleration  of  the  Fermentative  Activity  of  Fresh  Yeast 
by  the  Biocatalyst  z.  H.  von  Euler  and  K.  Myrback  {Z. 
physiol.  Chem.,  1924,  141,  297 — 308). — The  biocatalyst  3  (this  vol., 
i,  209)  which  is  present  in  extracts  of  dried  yeast  and  accelerates 
alcoholic  fermentation  by  living  yeast  has  been  shown  to  be  distinct 
from  the  co-enzyme.  It  possesses  a  much  greater  stability  to  heat 
than  the  co-enzyme;  further,  addition  of  a  concentrated  prepar¬ 
ation  of  the  latter  failed  to  accelerate  the  fermentation  of  dextrose 
by  living  yeast  whereas  extracts  containing  z  produced  this  effect. 

E.  S. 

Oxidative  Deamination  by  a  Basidiomycete  Enzyme. 

M.  E.  Robinson  and  R.  A.  McCance  ( Biochem .  J .,  1925,  19,  251 — 
256). — A  crude  tyrosinase  preparation  from  Lactarius  vellereus  does 
not  oxidise  glycine,  leucine,  or  alanine  unless  certain  phenols  be 
present.  Oxidative  deamination  of  glycine  has  been  brought 
about  in  the  presence  of  p-cresol,  pyrocatechol,  and  resorcinol. 
p-Cresol  cannot  be  replaced  in  this  reaction  by  p  -  hydroxy  benzoic 
acid  or  aldehyde.  The  system,  glycine  (or  any  amino-acid)  plus 
any  of  the  phenols  which  help  in  the  deamination  as  mentioned 
above  plus  tyrosinase  reduces  methylene- blue.  Neither  jp-cresol 
nor  resorcinol  decolorises  the  dye  either  alone  or  in  the  presence 
of  tyrosinase.  S.  S.  Z. 

Activity  of  the  Proteolytic  and  Related  Enzymes  of  certain 
Hymenomycetce  known  as  Mycorrhyza.  E.  Melin  and  K. 
Helleberg  ( Biochem .  Z.,  1925,  157,  146 — 155). — The  activity 
of  these  enzymes  has  been  studied  in  view  of  the  likelihood  that 
certain  mycorrhyza  which  are  associated  with  the  roots  of  the 
larch,  the  pine,  and  the  birch  render  more  readily  available  for  the 
tree  some  of  the  nitrogen  of  the  humus.  The  proteolytic  activity 
of  an  extract  of  the  young  fructifications  of  these  fungi  and  also 
the  activity  of  their  deaminase  varies  very  much  from  one  species 
to  another.  A  nuclease  is  present  in  small  quantities  in  all  the 
species  examined.  In  virtue  of  these  enzymes  the  mycorrhyza 
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probably  assist  the  tree  by  providing  simpler  nitrogenous  food 
material  for  it  from  the  more  complicated  compounds  of  the  humus. 

H.  D.  K. 

Enzymes  of  Thermal  Algae.  It.  B.  Harvey  (Science,  1924, 
60,  481 — 482). — Phormidium  laminosum,  growing  at  65 — 73°, 
possesses  no  catalase  and  little  oxydase  activity,  but  shows  strong 
peroxydase  and  probably  oxydoreductase  reactions.  A.  A.  E. 

Significance  of  Calcium  for  the  Genus  ~ Citromyces.  S.  J. 

Kusnetzov  (Biochem.  Z.,  1925,  157,  339 — 349). — The  growth  of 
Citromyces  glaber  in  the  presence  of  sucrose  and  potassium  nitrate 
is  optimal  at  pK  5-5,  but  growth  is  still  obtained  up  to  a  maximum 
pa  of  8*7.  Ammonium  sulphate  is  the  most  suitable  source  of 
nitrogen,  but  potassium  nitrate  is  practical!}7  of  equivalent  value. 
With  increasing  amounts  of  ammonium  nitrate  in  the  culture, 
calcium  carbonate  being  present,  a  diminution  in  the  citric  acid 
formed  is  observed  whilst  the  fungus  itself  develops  more  vigorously. 
Calcium  ions  have  an  inhibiting  effect  on  both  growth  and  citric 
acid  formation  in  neutral  and  alkaline  cultures,  this  effect  being 
partly  neutralised  by  the  presence  of  magnesium  ions.  In  acid 
cultures,  calcium  has  no  inhibitory  action.  Nitrate-nitrogen 
penetrates  the  mycelium  more  readily  in  acid  than  in  alkaline 
solution,  whilst  the  reverse  effect  is  observed  in  the  case  of  ammonium 
nitrogen.  J.  P. 

Excretion  of  Urea  by  Fungi.  N.  N.  Ivanov  (Biochem.  Z., 
1925,  157,  229 — 242). — Experiments  with  Aspergillus  niger,  Peni- 
cillium  glaucum.,  Rhizopus  nigricans,  and  Tieghemella  orchidis  lead 
to  the  conclusion  that  pure  cultures  of  fungi  can  form  urea  from 
substrates  rich  in  nitrogen.  The  urea  does  not  remain  in  the 
mycelium  of  the  fungi,  but  is  excreted  into  the  medium.  Urease 
appears  in  or  disappears  from  the  culture  according  to  the  ratio 
of  the  by-products  of  nitrogen-  or  carbon-nutrition.  P.  W.  C. 

Action  of  Oidium  lactis  on  Tyrosine  and.  Related  Com¬ 
pounds.  Y.  Kotake,  M.  Chikano,  and  K.  Ichihara  (Z.  physiol. 
Chem.,  1925,  143,  218 — 228). — p-Hydroxyphenylpyruvic  acid  is 
partly  transformed  into  p-hydroxyphenyl-lactic  acid  by  this  mould. 
The  deamination  of  tyrosine  by  Oidium  lactis  is  apparently  mainly 
hydrolytic,  although  oxidative  deamination  with  production  of 
jp-hydroxyphenylpyruvic  acid  may  also  take  place  to  a  small 
extent.  The  mould  is  capable  of  transforming  l  -  hydroxy  phenyl  - 
lactic  acid — but  not  the  (Z-isomeride — in  limited  amount  into 
p-hydroxyphenylpyrui  ic  acid.  H.  D.  K. 

Changes  of  Buffering  and  the  Amino-nitrogen  Increase 
in  Nutrient  Media  by  Bacterial  Action.  L.  Bleyer  (Biochem. 
Z.,  1925,  157,  220 — 228). — The  proteolysis  of  20%  sheep’s  serum, 
coagulated  sheep’s  serum,  gelatin,  caseinogen,  and  Witte’s  peptone 
both  by  living  cultures  of  Bacillus  pyocyaneus,  B.  prodigiosus ,  and 
B.  proteus,  and  by  the  corresponding  bacterial  enzymes  in  media 
of  initial  6 — 9,  is  followed  by  an  increase  in  amino-nitrogen 
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(formol  titration)  and  by  changes  in  buffering.  Proteolytic  curves 
obtained  by  plotting  p^  against  titration  values  show  deviations 
from  the  straight  line,  the  extent  of  deviation  being  different 
for  different  proteins.  In  most  cases,  the  curve  can  be  regarded 
as  made  up  of  two  portions,  each  a  straight  line,  the  portion  on 
the  alkaline  side  being  much  steeper  than  the  other  portion. 
Witte’s  peptone,  gelatin,  and  caseinogen  became  alkaline  under 
the  action  of  the  living  culture,  whereas  the  enzyme  preparation 
led  to  slight  acidification.  Acid  was  formed  in  media  containing 
glycerol.  P.  W.  C. 

Putrefaction  of  Agmatine.  H.  Reinwein  and  K.  L. 
Kociiinki  (Z.  Biol.,  1924,  81,  291 — 295). — Agmatine  chloride  or 
carbonate  in  a  weakly  alkaline  medium  inoculated  with  putrefying 
pancreatic  tissue  gave  rise  to  putrescine  after  18  days.  It  is  sug¬ 
gested  that  arginase  of  vegetable  origin  may  be  able  to  decom¬ 
pose  agmatine  as  well  as  arginine  (cf.  Kiesel,  A.,  1922,  i,  413). 

O.  O. 

Mechanism  of  Hydrogen  Production  from  Dextrose  by 
Bacillus  colt  communis.  E.  Aubel  and  J.  Salabartan  ( Gompt . 
rend.,  1925,  180,  1183 — 1186). — Dextrose  is  decomposed  by  Bacillus 
coli  according  to  the  equation  C6H1206=CH3*C02H+C2H6*0H-f- 
2C02-f-2H2  (cf.  Harden,  T.,  1901,  79,  610).  It  has  been  suggested 
that  the  hydrogen  arises  from  the  decomposition  of  formic  acid, 
which  is  one  of  the  first  products  of  the  action  of  the  bacillus  on 
the  sugar  (cf.  Pakes  and  Jollymann,  T.,  1901,  79,  386;  Grey,  A., 
1913,  i,  1024;  1914,  i,  1034;  1918,  i,  143;  1920,  i,  699).  Under 
certain  conditions,  it  is  possible  to  isolate  pyruvic  acid  from  the 
product  of  action  of  the  bacillus  on  dextrose,  and  it  is  suggested 
that  the  pyruvic  acid  together  with  hydrogen  is  the  first  decom¬ 
position  product  of  the  sugar  and  is  formed  in  accordance  with 
the  requirements  of  the  equation  C6H1206=2CH3*COC02H-]-2H2-|- 
12,000  cal.  The  pyruvic  acid  thus  formed  thereupon  breaks  down 
to  acetaldehyde  which,  in  turn,  gives  acetic  acid  and  ethyl  alcohol. 
The  process  by  which  hydrogen  is  liberated  by  an  oxidation  process 
appears  to  be  novel.  L.  F.  H. 

Reactions  of  Resting  Bacteria  in  Relation  to  Anaerobic 
Growth.  J.  H.  Quastel,  M.  Stephenson,  and  M.  D.  Whetham 
(Biochem.  J.,  1925,  19,  304 — 317). — Nitrate  has  a  powerful  in¬ 
hibiting  influence  on  the  velocity  of  reduction  of  methylene- blue 
by  various  hydrogen  donators  in  presence  of  resting  Bacillus  coli 
and  resting  B.  pyocyaneus.  It  oxidises  leucomethylene-blue  in 
presence  of  resting  B.  coli  or  B.  pyocyaneus,  but  not  in  vitro.  This 
oxidation  is  dependent  on  a  thermolabile  enzyme.  Nitrite  does 
not  reduce  methylene-blue  or  oxidise  leucomethylene-blue  in 
presence  of  resting  B.  coli  in  vitro.  Chlorates  behave  similarly 
to  nitrates.  Perchlorates  do  not  oxidise  leucomethylene-blue  in 
vivo  or  in  vitro.  Bromates  and  iodates  both  oxidise  leucomethyl¬ 
ene-blue  in  vitro.  B.  subtilis  does  not  oxidise  leucomethylene-blue 
in  the  presence  of  fumarate,  nitrate,  or  chlorate.  B.  coli  grows 
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anaerobically  with  pyruvic  acid,  lactic  acid,  succinic  acid,  fumaric 
acid,  or  glycerol  as  the  sole  source  of  carbon  only  when  nitrates 
are  present.  On  dextrose  it  grows  anaerobically  without  nitrate. 
This  organism  produces  from  lactic  acid  aerobically  and  anaerobic¬ 
ally  in  the  presence  of  nitrates  a  relatively  large  quantity  of  pyruvic 
acid.  When  grown  on  lactic  acid  aerobically  in  the  absence  of 
nitrates,  no  pyruvic  acid  is  produced.  B.  pyocyaneus  grows  well 
in  the  presence  of  nitrates  only  under  strictly  anaerobic  conditions, 
on  citric  acid,  dextrose,  lactic  acid,  or  pyruvic  acid  as  sole  source 
of  carbon.  It  grows  anaerobically  to  some  extent  on  dextrose 
alone  without  nitrates,  but  not  nearly  to  the  same  extent  as  with 
nitrates.  Both  aerobically  and  anaerobically  it  produces  pyruvic 
acid  from  lactic  acid  in  the  presence  of  nitrates.  It  will,  however, 
produce  pyruvic  acid  from  lactic  acid  aerobically  in  the  absence 
of  nitrates  also.  In  the  presence  of  only  a  trace  of  oxygen,  this 
organism  will  grow  on  a  citrate  medium  when  nitrates  are  not 
present.  It  breaks  down  nitrites.  No  anaerobic  growth  was 
obtained  with  B.  subtilis.  Chlorates  cannot  be  substituted  for 
nitrates  in  anaerobic  growth  of  B.  coli.  They  have  a  toxic  effect 
on  the  organism  which  is  probably  due  to  the  formation  of  chlorites. 
Neither  perchlorates  nor  maleates  will  induce  anaerobic  growth, 
but  they  have  no  perceptible  toxic  action  on  B.  coli  grown  on 
lactate  and  nitrate  under  aerobic  or  anaerobic  conditions.  B.  coli 
grows  anaerobically  on  a  mixture  of  lactate  and  fumarate  where 
these  substances  form  the  sole  sources  of  carbon  and  ammonia 
the  sole  source  of  nitrogen.  Pyruvic  acid  is  produced  when  resting 
B.  coli  is  grown  in  contact  with  lactate  and  nitrate.  When  the 
resting  organism  is  in  contact  with  lactate  and  chlorate,  chlorite 
and  pyruvic  acid  are  produced.  No  oxidation  of  lactate  by  either 
nitrate  or  chlorate  occurs  in  vitro.  The  course  of  the  production 
of  nitrite  and  pyruvic  acid  during  the  growth  of  B.  coli  on  lactate 
and  nitrate  has  been  studied.  Nitrite  has  a  toxic  effect  on  B.  coli. 
It  is  confirmed  that  nitrate  is  broken  down  by  B.  pyocyaneus. 

s.  s.  z. 

Symbiosis  between  Chlorella  sp.  and  Azotobacter  Chroococ- 
cum  and  Nitrogen  Fixation.  C.  B.  Lipman  and  J.  J.  H.  Teaexe 
(J.  Gen.  Physiol.,  1925,  7,  509 — 511). — Compared  with  pure  cultures 
of  Chlorella,  mixed  cultures  of  Chlorella  and  Azotobacter  chroococcum 
show  a  relatively  large  (although  absolutely  small)  gain  of  nitrogen. 
The  mixed  culture  grew  much  more  rapidly  than  the  culture  of 
Chlorella  alone.  C.  P.  S. 

Pyocyanine,  the  Blue  Pigment  in  Bacillus  pyocyaneus. 
II.  F.  Wrede  and  E.  Strack. — (See  i,  174.) 

Distribution  of  Nitrogen  in  Protein  Fraction  of  Tubercle 
Bacilli.  T.  B.  Johnson  and  It.  D.  Coghill  (J.  Biol.  Chem., 
1925,  63,  225 — 231). — The  nitrogen  distribution  of  the  protein 
fraction,  obtained  by  extracting  tubercle  bacilli  with  toluene  and 
treating  the  fat-free  residue  with  dilute  sodium  hydroxide  to 
remove  tuberculinic  acid,  has  been  determined  and  the  results  are 
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in  close  agreement  with  those  of  Johnson  and  Brown  (A.,  1923, 
i,  160).  The  figures  show  a  general  relationship  to  those  obtained 
by  Chibnall  (A.,  1924,  i,  1272;  this  vol.,  i,  215)  for  the  proteins  of 
spinach  and  alfalfa  (lucerne)  leaves.  C.  R.  H. 

Flocculation  of  Antimeningococcal  Sera  in  the  Presence 
of  Alcoholic  Extracts  of  Meningococci.  D.  de  la  Riviere  and 
E.  Roux  (Ann.  Inst.  Pasteur ,  1925,  39,  368 — 381). — Antimeningo¬ 
coccal  sera  can  be  flocculated  in  physiological  saline  solution  con¬ 
taining  a  mixture  of  tincture  of  benzoin  and  an  alcoholic  extract 
of  meningococci.  A  normal  serum  never  shows  flocculation. 
Filtration  of  the  serum  does  not  affect  its  capacity  for  flocculation. 
Flocculation  of  other  sera  with  alcoholic  extracts  of  the  corre¬ 
sponding  antigens  was  successful.  O.  0. 

Acid  Agglutination  of  Mixtures  of  Oppositely  Charged 
Bacterial  Cells.  L.  T.  Webster  («/.  Gen.  Physiol .,  1925,  7, 
513 — 515). — Suspensions  of  Bacterium  lepisepticum.  Types  D  and 
G,  were  mixed  in  various  proportions  in  sodium  lactate  buffer 
solutions  at  pa  ranging  from  2-4  to  4*7.  Whilst  the  pa  zones  in 
which  agglutination  of  pure  D  or  G  took  place  scarcely  overlapped, 
mixtures  of  the  two  flocculated  completely  in  the  intermediate 
zone.  Since  the  mixture  flocculates  at  a  pu  at  which  Type  D 
bacteria  are  negatively  and  Type  G  positively  charged,  the  experi¬ 
ments  indicate  that  the  behaviour  of  bacteria  in  suspension  is 
similar  to  that  of  unorganised  colloidal  particles,  and  that  bacteria 
with  like  charges  repel  one  another.  C.  P.  S. 

Conditions  Affecting  Bactericidal  Power.  E.  A.  Cooper, 
D.  L.  Woodhouse,  and  G.  E.  Forstner  (J .  Soc.  Chem.  Ind., 
1925,  44,  134 — 138t). — Determinations  of  germicidal  power  by 
the  Chick-Martin  method  with  Bacillus  coli  communis  as  test 
organism  gave  the  following  phenol  coefficients;  cycZohexanol  0-5, 
acrylic  acid  2-0,  crotonic  acid  2-2,  maleic  acid  4*2,  fumaric  acid  6-0. 
The  results  obtained  by  the  Chick-Martin  test  were  more  con¬ 
sistent  when  the  concentration  of  organic  matter  in  the  culture 
was  reduced  by  dilution  or,  preferably,  by  centrifuging,  before 
adding  it  to  the  disinfectant.  This  test  shows  that  at  20°  the 
coefficients  of  maleic  and  fumaric  acids  are  respectively  28-0  and 
7*3,  whilst  at  37°  fumaric  acid  is  the  more  powerful.  Nitrosoanilines 
and  nitrosophenols  possess  about  the  same  power,  but  under  a 
48  hrs.  “  inhibitory  test  ”  the  nitrosoanilines  were  more  active. 
Unlike  the  phenols,  the  power  of  the  nitrosophenols  is  not  enhanced 
by  the  introduction  of  a  methyl  group  into  the  nucleus.  The 
power  of  nitrosoaniline  increases  with  the  substitution  of  one  or 
two  methyl  groups  either  in  the  nucleus  or  the  amino  group ;  the 
isomeric  nitrosoamines  are  much  less  powerful  germicides.  Nitroso- 
resorcinol  is  more  active  than  nitrosophenol,  and  the  introduction 
of  a  second  nitroso  group  into  nitrosoresorcinol  and  nitrosoaniline 
enhances  bactericidal  action.  Nitrosophenol  is  more  active  in 
saline  media  than  in  distilled  water  and  all  the  compounds  tested 
were  less  active  in  the  presence  of  serum.  The  organism  acquired 
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a  tolerance,  limited  to  the  particular  germicide,  when  cultivated 
for  some  time  in  a  dilute  solution  of  the  compound.  p-Nitroso- 
dimethylaniline  was  active  in  a  concentration  of  1  in  170,000. 

F.  B. 

Bactericidal  Properties  and  Chemical  Structure.  F.  Ishi- 

wara  ( Z .  Immunitats-forsch.  exp.  Ther.,  1924,  I,  40,  429 — 452 ; 
from  Chem.  Zentr.,  1924,  ii,  1809). — Amino  and  alkyl  derivatives 
of  benzene  have  no  bactericidal  effect.  When,  however,  as  in 
toluidine,  alkyl  and  amino  groups  are  combined  with  different 
carbon  atoms  of  the  benzene  ring,  the  bactericidal  power  is  very 
great.  The  nitro  group  exerts  as  strong  an  effect  as  the  alkyl 
group.  The  bactericidal  effect  of  a  phenol  is  increased  from  3  to 
10  times  by  substitution  with  an  alkyl  group.  Increase  in  the 
number  of  carbon  atoms  diminishes  the  bactericidal  effect  of  fatty 
acids.  Both  benzene  and  methane  acquire  bactericidal  properties 
by  substitution  with  hydroxyl,  carboxyl,  and  chlorine.  The 
aldehyde  and  sulphonic  acid  groups  and  thio  compounds  have  a 
strong  action,  whilst  ketones  and  unsaturated  iodo  compounds  have 
weak  bactericidal  properties.  G.  W.  R. 

Synthesis  of  Vitamin -yl  by  a  Fresh-water  Alga,  Chlorella 
(sp.?).  K.  H.  Coward  (Biochem.  J.,  1925,  19,  240 — 241). — 
Chlorella  grown  in  pure  culture  promotes  growth  in  rats  subsisting 
on  a  vitamin-A  free  diet.  S.  S.  Z. 

Antirachitic  Value  of  Irradiated  Phytosterol  and  Chole¬ 
sterol.  I.  A.  F.  Hess,  M.  Weinstock,  and  F.  D.  Helman 
(J.  Biol.  Chem .,  1925,  63,  305 — 308). — Phytosterol  prepared  from 
the  unsaponifiable  fraction  of  cotton-seed  oil,  which  itself  had  no 
antirachitic  properties,  acquired  such  properties  when  irradiated 
in  aqueous  suspension  with  ultra-violet  light;  similar  results  were 
obtained  with  cholesterol  isolated  from  brain-tissue  and  with  lanolin. 
In  view  of  these  facts,  it  is  tentatively  suggested  that  the  known 
protective  influence  of  light  against  rickets  may  be  due  to  activation 
of  the  cholesterol  of  the  skin.  C.  It.  H. 

Antirachitic  Properties  Imparted  to  Inert  Substances  by 
Ultra-violet  Irradiation.  A.  F.  Hess  and  M.  Weinstock  ( J . 
Biol.  Chem.,  1925,  63,  297 — 304). — Antirachitic  properties  can  be 
conferred,  by  ultra-violet  irradiation,  on  etiolated  and  green  wheat 
or  lettuce  leaves,  but  not  on  chlorophyll,  haemoglobin,  red  blood- 
corpuscles,  cream,  glycerol,  or  the  phosphatides  of  egg-yolk.  The 
previously  reported  (this  vol.,  i,  212)  activation  of  vegetable  oils 
by  irradiation  can  be  carried  out  equally  well  in  an  atmosphere  of 
nitrogen;  in  such  activated  oils  the  active  substance  is  found  to 
be  in  the  unsaponifiable  fraction.  Activation  conferred  by  ultra¬ 
violet  irradiation  is  retained  for  periods  of  weeks  by  the  vegetables 
and  for  at  least  6  months  by  the  oils.  C.  R.  H. 

Measurement  of  Ultra-violet  Light  by  Means  of  an  Acetone 
-Methylene-blue  Solution.  T.  A.  Webster,  L.  Hill,  and  A. 

Eidinow  (Brit.  J.  Radiol.,  B.I.R.  Section,  1924,  29,  335 — 339). — 
Aqueous  acetone  is  decomposed  by  ultra-violet  light,  yielding 
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acetic  and  formic  acids,  with  other  substances.  Rays  of  X  3000  A. 
have  the  most  active  biological  effect.  Chemical  Abstracts. 

Variations  in  Blood-sugar  and  Liver  Glycogen  of  Pigeons 
Fed  on  Normal  Diet  and  on  Diet  Deficient  in  Vitamin-#. 

L.  Randoin  and  E.  Lelesz  ( Compt .  rend.,  1925,  180,  1366 — 
1368). — The  pigeons  were  kept  on  constant  diets,  deficient  in 
vitamin-5,  by  forced  feeding,  and  it  was  found  that  under  these 
conditions  there  is  an  increase  in  the  free  sugar  in  the  blood  and 
very  little  change  in  the  amount  of  glycogen  in  the  liver.  This  is 
contrary  to  the  conclusions  of  other  workers  (cf.  Collazo,  A.,  1923, 
i,  506),  who  have  found  a  disappearance  of  glycogen  from  the  liver 
of  pigeons  fed  voluntarily  on  a  diet  deficient  in  vitamin-5. 

L.  F.  H. 

Comparison  of  Dried  and  Evaporated  Milks  by  a  Dietetic 
Method.  G.  A.  Hartwell  [Biochem.  J.,  1925,  19,  226 — 332). — 
The  vitamin-5  content  of  evaporated  milks  is  lower  than  that  of 
dried  milks  and  of  fresh  milk.  Dried  milks  vary  in  their  vitamin-5 
content,  which  may  be  slightly  greater  or  slightly  less  than  that 
of  fresh  milk.  This  variation  does  not  depend  on  the  method  of 
manufacture.  Dried  skim  and  half-cream  milks  are  not  quite  so 
good  as  the  same  makes  in  full-cream.  The  method  used  in  the 
above  experiments  consisted  in  feeding  the  nursing  mother  of  a 
litter  of  rats  on  a  diet  which  causes  death  to  the  offspring  and 
adding  to  this  diet  different  quantities  of  fresh  cow’s  milk  in  order 
to  find  the  least  amount  necessary  to  protect  the  young  from 
spasms.  S.  S.  Z. 

Ultra-violet  Light  and  the  Antineuritic  Vitamin.  R.  R. 

Williams  ( Science ,  1924,  60,  499). — The  antineuritic  food  factor 
is  completely  destroyed  by  exposing  a  layer,  2 — 3  mm.  deep,  of 
aqueous  yeast  extract  for  a  few  hours  to  radiation  from  a  quartz 
mercury  lamp.  A.  A.  E. 

Synthesis  of  Vitamin-C  by  Germination.  E.  M.  Honey¬ 
well  and  H.  Steenbock  ( Amer .  J.  Physiol.,  1924,  70,  322 — 
331). — Since  vitamin-  C  is  synthesised  by  barley  during  germin¬ 
ation,  even  in  the  dark,  but  not  during  the  first  24  hrs.  of  soaking, 
or  during  96  hrs.  in  the  absence  of  oxygen,  it  is  concluded  that 
vitamin-C,  although  easily  destroyed  by  oxygen,  requires  oxygen 
for  its  synthesis.  A.  A.  E. 

Nature  of  the  Antiscorbutic  Principle,  Vitamin- C.  N. 
Bezssonofe  [Compt.  rend.,  1925,  180,  970 — 972). — From  the  juice 
of  fresh  cabbage  is  isolated  a  crystalline  substance,  m.  p.  about 
47°,  to  which  antiscorbutic  properties  are  attributed.  The  sub¬ 
stance  contains  47*6%  C,  48-2%  O,  and  6-2%  H ;  it  spontaneously 
undergoes  oxidation,  and  the  product  gives  the  reactions  of  an 
o-diphenol.  [Cf.  5.,  1925,  332.]  F.  M.  H. 

Variations  of  Proportion  of  Urea  in  the  Blood  of  a  Guinea- 
pig  under  the  Influence  of  a  Diet  Lacking  in  Antiscorbutic 
Factor.  L.  Randoin  and  A.  Michaux  [Compt.  rend.,  1925, 
180,  1063 — 1066). — In  a  normal  guinea-pig  receiving  a  normal 
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diet  the  blood-urea  is  in  the  neighbourhood  of  0*036  g./lOO  c.c. 
plasma.  For  a  guinea-pig  fed  on  a  complete  artificial  diet  the 
figure  is  0*038  g.  When  the  antiscorbutic  factor  is  removed  from 
the  diet,  the  effect  on  the  blood-urea  begins  to  appear  after  about 
12  days  simultaneously  with  the  other  symptoms.  The  urea  value 
rises  to  0*075  or  0*080  g./lOO  c.e.  after  the  22nd  day.  G.  M.  B. 

Dietary  Requirements  for  Reproduction.  IV.  Solubility 
of  Vitamin -JE  in  Organic  Solvents.  B.  Sure  (J.  Biol.  Chem. 
1925,  63,  211 — 223;  cf.  this  vol.,  i,  212). — The  addition  to  a  basal 
diet,  in  itself  insufficient  for  a  normal  reproductive  cycle,  of  an 
ether,  benzene,  or  acetone  extract  of  wheat  embryo,  supplies  the 
deficiency  of  vitamin-#.  The  residue  of  the  wheat  embryo,  after 
exhaustive  extraction  with  any  of  these  solvents,  is  free  from 
vitamin-#,  which  is  thus  shown  to  be  a  fat-soluble  substance 
(cf.  Mattill,  Carman,  and  Clayton,  A.,  1924,  i,  1389).  C.  R.  H. 

Glutathione.  Occurrence  and  Determination  of  Gluta¬ 
thione  in  Tissues.  H.  E.  Tunnicliffe  ( Biochem .  J.,  1925, 
19,  194 — 198). — The  glutathione  content  of  certain  tissues  has 
been  determined  and  the  values  given.  By  far  the  greater  part 
of  the  glutathione  exists  in  the  tissues  in  reduced  form.  The 
determination  was  carried  out  by  extracting  a  known  weight  of 
tissue  with  10%  trichloroacetic  acid  and  titrating  the  clear  extract 
with  O-OlA-iodine  solution.  Figures  for  the  soluble  organic  sulphur 
were  found  to  correspond  well  with  the  values  obtained  by  titration 
for  the  sulphur  present  as  -SH  groups.  S.  S.  Z. 

Glutathione.  Relation  between  the  Tissues  and  the 
Oxidised  Dipeptide.  H.  E.  Tunnicliffe  [Biochem.  J.,  1925, 
19,  199 — 206). — The  reduction  of  methylene-blue  by  heated  and 
unheated  preparations  of  the  muscle  of  the  rabbit,  rat,  dog,  and 
cat  is  slowed  by  increasing  acidity.  The  combined  reactions  of 
reduction  of  oxidised  glutathione  by  the  above  tissues  and  eventual 
reduction  of  methylene- blue  under  anaerobic  conditions  proceed 
at  a  greater  rate  than  the  direct  reduction  of  methylene-blue  by 
the  tissue  alone.  In  the  reduction  of  an  excess  of  oxidised  gluta¬ 
thione  by  tissues,  the  reaction  proceeds  rapidly  for  the  first  3  hrs., 
then  becomes  slower,  and  is  complete  after  5  hrs.  Below  a 
certain  amount,  the  oxidised  glutathione  is  practically  completely 
reduced.  Any  increase  in  the  amount  of  the  oxidised  compound 
beyond  this  limit  does  not  bring  about  any  further  reduction. 
No  significant  difference  in  the  rate  or  amount  of  reduction  can  be 
detected  by  altering  the  pH  or  the  salts  of  the  medium.  The 
amount  of  reduced  glutathione  formed  by  a  given  weight  of  a 
tissue  preparation  from  an  excess  of  the  oxidised  dipeptide  is 
equivalent  to  the  amount  of  methylene- blue  which  such  a  quantity 
of  tissue  reduces.  On  the  other  hand,  there  is  a  greater  uptake  of 
oxygen  when  the  latter  acts  as  the  hydrogen  acceptor  than  would 
theoretically  be  expected.  This  discrepancy  is  due  to  the  presence 
of  unsaturated  fatty  acid  in  the  tissue,  which  is  not,  however, 
responsible  for  the  reduction  of  oxidised  glutathione.  At  7*6 
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in  the  aerobic  reduction  of  oxidised  glutathione  by  tissues,  the 
concentration  of  the  sulphydryl  form  is  low  owing  to  the  higher 
velocity  of  the  oxidation  than  of  the  reduction  at  this  reaction. 
At  pH  6  the  reverse  is  the  case  and  the  concentration  of  the  reduced 
glutathione  increases.  S.  S.  Z. 

Insulin.  A.  I.  Virtanen  ( Ber .,  1925,  58,  \E\ ,  696 — 698). — 
Insulin  strongly  activates  a  co-zymase-free,  dry  preparation  of 
Bacillus  casei  e  and  hence  can  function  as  co-zymase.  It  appears 
therefore  to  facilitate  the  degradation  of  sugars  in  the  organism  by 
promoting  the  formation  of  zymophosphate.  H.  W. 

Insulin.  E.  Abderhalden  (Z.  physiol .  Chem.,  1924,  141, 
309 — 310). — Active  preparations  of  insulin  give  a  positive  ninhydrin 
reaction  when  boiled  for  one  minute  with  OTA -hydrochloric  acid 
and  neutralised  with  sodium  hydroxide.  Without  this  treatment 
a  positive  reaction  is  obtained  only  after  prolonged  boiling. 

E.  S. 

Insulin  and  the  Distribution  of  Sugar  between  Fluid  and 
Non-fluid  Systems.  H.  Hausler  and  O.  Loewi  ( Biochem .  Z., 
1925,  156,  295 — 299). — A  pulp  of  ox  arteries  and  veins  absorbs 
dextrose  in  the  presence  of  insulin,  but  not  when  the  latter  is  absent. 
In  the  presence  of  insulin,  dextrose  passes  from  the  plasma  into 
the  erythrocytes,  but  its  total  amount  in  the  whole  blood  remains 
unchanged.  J.  P, 

Insulin  and  Liver  Glycogen.  C.  F.  Cori  (J.  Pharm.  Exp. 
Ther.,  1925,  25,  1 — 33). — During  the  first  hour  of  insulin  action, 
starving  rabbits  or  mice  show  no  appreciable  change  in  their  liver 
glycogen.  From  the  second  to  the  sixth  hour,  the  liver  glycogen 
may  remain  constant  or  may  decrease.  Animals  with  a  high 
initial  glycogen  content  are  apt  to  show  a  diminution  of  liver 
glycogen,  whilst  those  with  a  lower  initial  content  may  maintain 
a  constant  value.  To  explain  these  results,  the  hypothesis  is 
advanced  that  sugar  oxidation  and  glycogen  synthesis  are  linked 
processes ;  that  glycogen  is  built  up  at  the  expense  of  the  products 
of  glycogenolysis  which  are  burnt  in  the  liver  itself ;  and  that 
insulin  stimulates  the  liver  to  produce  the  energy  required  for 
the  synthesis  of  glycogen,  although  enough  sugar  is  not  available 
for  the  synthesis  actually  to  take  place.  This  demands  that 
glycogen  synthesis  should  take  place  when  an  excess  of  sugar  is 
present,  and  it  is  accordingly  found  that  animals  fed  with  dextrose 
show,  under  the  influence  of  insulin,  an  increased  glycogen  deposition. 
Similarly,  starving  phloridzinised  rabbits  and  cats  and  starving 
depancreatised  cats  and  dogs  build  up  glycogen  when  they  receive 
insulin.  In  the  liver  of  the  normal  animal  about  5%  of  the  total 
hydrolysable  carbohydrate  is  not  glycogen;  after  administration 
of  insulin  the  proportion  is  increased  to  about  10%.  C.  P.  S. 

Effect  of  Insulin  and  Adrenaline  on  Lactic  Acid  Content 
of  Blood  and  Tissues.  C.  F.  Cori  (J.  Biol.  Chem.,  1925,  63, 
253 — 268). — The  lactic  acid  content  of  the  blood  of  rabbits  and 
vol.  cxxvni.  i.  dd 
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cats  (normal,  phloridzinised,  or  depancreatised)  is  unchanged  during 
insulin  hypoglycaemia,  unless  convulsions  occur,  when  it  is  much 
raised;  the  lactic  acid  content  of  the  liver  and  muscles  of  mice 
is  unaffected  by  insulin  even  when  convulsions  occur.  Adminis¬ 
tration  of  adrenaline  to  rabbits  or  cats  causes  an  increase  in  the 
lactic  acid  of  the  blood,  the  effect  being  more  marked  with  rabbits 
(cf.  Briggs  and  others,  A.,  1924,  i,  445;  also  Best  and  Ridout, 
following  abstract).  C.  R.  H. 

Blood  Lactic  Acid  after  Insulin.  C.  H.  Best  and  J.  H.  Ridout 
(J.  Biol.  Chem.,  1925,  63,  197 — 203). — Contrary  to  the  conclusions 
of  Briggs  and  others  (A.,  1924,  i,  445),  the  rise  in  concentration  of 
lactic  acid  in  the  blood  of  normal  or  diabetic  dogs  during  insulin 
hypoglycsemia  is  very  slight,  and  is  in  no  way  parallel  to  the  fall  in 
concentration  of  dextrose.  C.  R.  H. 

Yield  of  Insulin  from  Fish.  N.  A.  McCormick  and  E.  C. 
Noble  ( Studies  Biol.  Sia.  Canada ,  2,  I,  No.  7). — Extracts  from 
islets  of  the  flounder,  sea  raven,  eel  pout,  hake,  pollock,  haddock, 
and  halibut  reduced  the  blood-sugar  of  rabbits  from  0-12  to  0-04%  ; 
insulin  from  cod  was  investigated.  Chemical  Abstracts. 

Insulin  from  Fish.  VII.  N.  A.  McCormick  (Bull.  Biol. 
Board ,  Canada,  1924,  Dec.). — Insulin  is  presentin  all  fish  in  quantities 
comparable  with  those  found  in  mammals;  the  product  has  the 
same  effect  as  that  from  the  ox  or  pig.  Chemical  Abstracts. 

Extraction  of  a  Parathyroid  Hormone.  J.  B.  Collip. 
Effect  of  Parathyroid  Hormone  on  Normal  Animals.  J.  B. 

Collip,  E.  P.  Clark,  and  J.  W.  Scott  (J.  Biol.  Chem.,  1925,  63, 
395 — 438;  439 — 460;  see  also  Nature ,  1925,  115,  761). — I. — Fresh 
ox  parathyroid  glands  were  extracted  with  an  equal  volume  of 
5%  hydrochloric  acid  for  1  hr.  at  100° ;  after  mechanical  separation 
of  the  fat,  the  bulk  of  the  proteins  were  removed  by  making  the 
solution  alkaline  and  then  adding  hydrochloric  acid  to  the  point 
of  maximum  precipitation.  Oral,  subcutaneous,  or  intravenous 
administration  of  the  filtrate  from  this  protein  precipitate  prevented 
the  development  of  tetany  in  parathyroidectomised  dogs  or  removed 
the  symptoms  of  tetany  if  these  had  already  set  in,  even  although 
the  animals  were  on  a  heavy  meat  diet.  Coincidently  with  the 
disappearance  of  tetany  following  a  dose  of  the  extract,  the  con¬ 
centration  of  calcium  in  the  blood,  which  had  fallen  after  para¬ 
thyroidectomy,  rose  again  to  its  normal  level,  or,  in  cases  of  over¬ 
dosage,  above  the  normal.  The  condition  of  “  hypercalcaemia  ” 
so  produced  was  fatal  if  allowed  to  persist ;  in  such  cases  it  was 
possible  to  reduce  the  calcium  of  the  blood  by  intravenous  adminis¬ 
tration  of  sodium  hydrogen  carbonate. 

II. — Injection  of  a  single  dose  of  parathyroid  extract  causes, 
in  the  normal  dog,  a  rise  in  the  concentration  of  calcium  in  the  serum 
which  reaches  its  height  at  about  the  6th  hour ;  successive  injections 
may  cause  the  calcium  concentration  to  be  doubled  and  collapse 
and  death  may  ensue  ;  it  is  suggested  that  the  effect  on  the  calcium 
of  the  blood  of  a  normal  animal  may  be  used  for  the  standardisation 
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of  parathyroid  extracts.  The  blood  of  animals  in  the  terminal 
stage  of  fatal  hypercalcaemia  becomes  very  viscous  and  shows  an 
abnormally  great  depression  of  the  freezing  point;  the  chlorides 
are  reduced  and  the  non-protein  nitrogen  is  greatly  increased; 
no  change  was  observed  in  the  blood-sugar,  but  the  alkali  reserve 
was  markedly  reduced  in  the  terminal  stages.  C.  It.  H. 

Quantitative  Law  of  Energy  Exchanges  in  Formation  of 
Carbohydrates  from  Proteins  and  Fats  in  Plants.  E.  F. 

Terroine,  S.  Trautmann,  and  R.  Bonnet  ( Compt .  rend.,  1925, 
180,  1181 — 1183). — The  conversion  of  the  proteins  and  fats  of 
seeds  into  carbohydrates  on  germination  has  been  examined  from 
the  point  of  view  of  the  energy  exchanges  and  losses.  In  the  widely 
differing  seeds  studied  it  is  found  that  there  is  a  loss  of  35%  of  the 
energy  content  of  the  proteins,  and  23%  of  that  of  the  fats  con¬ 
verted  into  carbohydrates  (cf.  A.,  1924,  i,  804).  L.  F.  H. 

Metachromatic  Staining  of  Plant  Cell-walls  with  Sub¬ 
stantive  Dyes.  I  and  II.  F.  Schwarz  (Ber.  deut.  bot.  Ges., 

1924,  42,  21 — 28;  28- — 38). — Certain  substantive  dyes,  on  adsorp¬ 
tion,  show  markedly  different  colours  according  to  the  degree  of 
dispersion  of  the  particles  of  the  deposited  colouring  matter.  The 
structure  of  the  adsorbing  tissue  ( e.g .,  cell-walls  of  different  types) 
in  the  main  determines  the  degree  of  dispersion  and  hence  the 
colour  produced.  With  cell- walls  consisting  chiefly  of  cellulose 
and  pectins,  such  as  the  walls  of  cambium  and  parenchyma  cells, 
the  colour  is  deposited  in  comparatively  coarse  particles,  whereas 
with  cutinised  cell-walls,  as  in  cuticular  and  corky  tissues,  the 
highest  degree  of  dispersion  is  reached.  Cell- walls  of  woody  tissues 
form  an  intermediate  group.  By  suitable  selection  of  dyes,  cell- 
walls  of  various  types  may  conveniently  be  differentiated  by  the 
colour  obtained  and  changes  taking  place  during  development  or 
by  the  action  of  enzymes  may  be  followed.  Some  70  dyes  have 
been  selected  and  tested  in  this  connexion  and  are  divided  into 
10  groups,  according  to  the  colours  given  with  different  plant- 
tissues  and  their  value  for  special  purposes.  Brilliant  Congo-blue 
is  representative  of  dyes  suitable  for  distinguishing  between  cellu¬ 
lose  (blue  or  violet)  and  lignin  (purple  or  red)  cell-walls, 
and  diamine-blue  between  lignin  (blue  or  dull  violet)  and  cutin 
(red  or  orange)  cell-walls.  Aqueous  solutions  of  the  dyes  are 
used ;  the  procedure  for  staining  sections  is  fully  described. 

C.  T.  G. 

Growth  of  Duckweeds  in  Mineral  Nutrient  Solutions  With 
and  Without  Organic  Extracts.  A.  Saeger  (J.  Gen.  Physiol., 

1925,  7,  517 — 525). — -Although  Detmer’s  solution  and  a  modified 
Knop’s  solution  proved  unfavourable  culture  media  for  Spirodela 
polyrhiza,  dilution  of  the  modified  Knop's  solution  to  ten  times 
its  original  volume  gave  a  medium  which  supported  growth  of 
S.  polyrhiza  for  26  months  and  of  Lemna  valdiviana  for  21  months 
without  any  permanent  decrease  in  the  size  of  the  plants  or  in 
the  rate  of  reproduction.  In  this  dilute  solution,  however,  growth 
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of  Spirodella  was  stimulated  by  the  addition  of  aqueous  extract  of 
autolysed  yeast  or  of  the  components  of  peat  extracted  by  a  1% 
solution  of  sodium  hydrogen  carbonate.  The  necessity  of  organic 
accessory  foods  (auximones)  for  the  growth  of  green  plants  cannot 
be  accepted  as  an  established  fact.  C.  P.  S. 

Linear  Relationship  between  the  Amounts  of  Phosphoric 
Acid  and  of  Nitrogen  in  the  Leaves  of  the  Adequately 
Nourished  Vine.  H.  Lagatu  and  L.  Matjme  ( Compt .  rend., 
1925,  180,  1179 — 1181). — A  linear  relationship  exists  between  the 
amount  of  phosphoric  acid  and  nitrogen  in  the  leaves  of  the  vine 
which  has  received  correct  manuring.  This  simple  relation  in  the 
plant  grown  under  optimum  conditions  renders  easy  the  recognition 
of  deficiencies  or  excesses  of  the  constituents  used  in  manuring 
(cf.  ibid.,  1924,  179,  782,  932).  L.  F.  H. 

Ripening  of  Seeds.  A.  Blagoveschenski  ( Biochem .  Z., 
1925,  157,  201 — 219). — The  absolute  weight  of  the  dry  seed,  of 
the  ash,  and  of  the  ether  extract  of  the  dried  seeds  of  the  horse- 
bean  (Vida  faba  minor)  increased  with  ripening.  The  absolute 
weight  of  the  total,  protein-,  and  non-protein-nitrogen  increased 
as  ripening  proceeded,  but  expressed  as  percentage  of  the  dry 
weight  the  total  and  protein-nitrogen  showed  an  alternate  increase 
and  decrease,  whereas  the  non-protein-nitrogen  steadily  decreased. 
The  percentage  of  dextrose  and  sucrose  decreased  during  ripening, 
but  the  absolute  weight  showed  alternation.  Similarly,  the  content 
of  soluble  polysaccharides,  starch,  and  hemicellulose,  although 
increasing  absolutely,  showed  periods  of  storage  alternating  with 
periods  of  utilisation,  probably  due  to  an  alternation  in  the  relative 
quantities  and  character  of  the  substances  synthesised  in  the  leaves. 
The  after -ripening  of  material  removed  from  the  plant  was  also 
investigated.  The  percentage  of  total  and  protein-nitrogen,  soluble 
polysaccharides,  and  hemicellulose  increased  and  the  percentage 
of  non-protein-nitrogen,  dextrose,  and  sucrose  decreased,  showing 
that  synthesis  was  still  taking  place.  The  separation  of  non¬ 
protein  nitrogenous  bases  of  the  ripened  seed  led  to  the  isolation  of 
histidine,  arginine,  adenine,  guanine,  guanidine,  xanthine,  hypo- 
xanthine,  uric  acid,  cytosine,  and  choline.  Finally,  determinations 
of  peptase  and  amylase  were  carried  out  and  an  attempt  was  made 
to  connect  these  enzymes  with  the  synthetic  processes  taking  place 
in  the  plant.  P.  W.  C. 

Nature  of  the  Process  of  Germination.  Determination  of 
Proteins  by  Means  of  Adsorption  Applied  to  the  Decom¬ 
position  of  Proteins  in  Germinating  Pea  Seeds.  A.  Fodor 

and  A.  Reifenberg  ( Biochem .  J .,  1925,  19,  188 — 193). — The  non¬ 
protein-nitrogen  in  germinating  seeds  increases  almost  equally 
during  the  process  of  germination  whether  the  germination  takes 
place  in  dark  or  in  fight.  A  high  percentage  of  the  protein  deriv¬ 
atives  formed  during  germination  remains  in  the  seed.  In  non¬ 
germinating  seeds,  there  is  a  proportion  of  30  :  70  of  protein  pre- 
cipitable  by  acid  to  protein  not  precipitable  in  this  way.  In  the 
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germinating  seeds  these  two  proteins  are  present  approximately 
in  equal  parts.  The  protein  which  is  precipitated  by  acid  is 
dispersed  by  70 — 80%  alcohol.  No  phosphoproteins  are  present 
in  either  non-germinating  or  germinating  seeds.  The  protein- 
and  non- protein-nitrogen  was  determined  by  macerating  the  seed- 
flour  in  a  10%  sodium  chloride  solution  and  adsorbing  the  proteins 
from  the  maceration  liquor  after  filtration  with  iron  hydroxide 
gel.  The  difference  between  the  nitrogen  content  of  the  maceration 
liquor  before  and  after  adsorption  gave  the  protein-nitrogen.  The 
protein  can  be  eluted  from  the  adsorbent  with  various  strengths 
of  sodium  hydroxide.  Kaolin  may  also  be  used  as  an  adsorbent 
under  certain  conditions.  S.  S.  Z . 

Effect  of  Urea,  Thiourea,  and  Allylthiourea  on  the  Higher 
Plants.  E.  Nicolas  and  G.  Nicolas  ( Compt .  rend.,  1925,  180, 
1286 — 1289). — Addition  of  a  small  amount  of  urea  to  the  solution 
(up  to  0-1%)  with  which  plants  of  white  mustard  and  dwarf  kidney 
bean  were  treated  had  a  beneficial  effect  on  the  plants  but  larger 
doses  proved  toxic.  The  urea  would  seem  to  function  as  a  source 
of  nitrogen  when  applied  in  small  quantities  (cf.  Bokorny,  A.,  1917, 
i,  680;  1920,  i,  43;  1922,  i,  1096,  1222).  Thiourea  and  allyl¬ 
thiourea  proved  toxic  in  the  smallest  doses  applied  (0-02%  of  the 
solution).  The  toxicity  of  urea  in  large  doses  is  ascribed  to  the 
ammonia  formed  from  its  hydrolysis  by  the  urease  in  the  plant, 
whereas  thiourea  and  allylthiourea  are  probably  themselves  toxic 
to  the  plant  as  soya-bean  urease  is  without  action  on  them. 

L.  F.  H. 

Physiological  Character  of  Ammonium  Nitrate  [towards 
Plants].  D.  N.  Prjanischnikov  ( Z .  Pflanz.  Diing.,  1925,  4A, 
242 — 250). — In  sterile  cultures  and  in  experiments  of  short  duration 
in  unsterilised  solutions  of  ammonium  nitrate,  maize  seedlings 
took  up  much  greater  quantities  of  ammonia  than  of  nitrate,  with 
a  corresponding  increase  in  the  acidity  of  the  solution.  Ammonium 
nitrate  is  to  be  regarded  as  physiologically  acid  rather  than 
amphoteric.  [Cf.  B.,  1925,  June  26].  E.  M.  C. 

Iron,  Sulphur,  and  Chlorine  Contents  of  Grains  and  the 
Influence  of  Irrigation  Water  on  Them.  J.  E.  Greaves  and 
D.  H.  Nelson  ( Soil  Sci.,  1925,  19,  325 — 330). — The  content  of 
iron  in  wheat,  barley,  and  oat  grains  increased  with  the  amount 
of  irrigation  water  applied  to  the  soil.  The  chlorine  content  of 
wheat  varied  similarly,  but  no  regularity  was  observed  in  the 
case  of  oats  and  barley.  The  sulphur  content  of  wheat  increased 
with  the  amount  of  irrigation  water,  and  examination  of  the  sulphur- 
nitrogen  ratio  indicated  that  the  increase  was  mainly  in  the  form 
of  oxidised  sulphur.  A.  G.  P. 

Influence  of  Light  on  the  Absorption  of  Nutrients  by 
Young  Plants.  H.  Wiessmann  (Z.  Pflanz.  Diing.,  1925,  4B, 
153 — 155). — Three  lots  of  summer-rye  plants  were  grown  in  sand, 
treated  with  a  complete  fertiliser,  and  exposed  to  light  in  the  open, 
light  from  a  northern  window,  and  light  from  a  southern  window, 
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respectively.  The  dry  weights  of  green  matter  and  roots  and  the 
total  potash  and  phosphoric  acid  content  were  all  considerably 
higher  for  the  plants  exposed  to  the  southern  light  than  for  those 
exposed  to  the  northern  light.  The  plants  grown  in  the  open  had 
higher  values  for  all  determinations  than  either  of  the  other  two. 

0.  0. 

Carbon  Dioxide  as  a  Stimulant  and  a  Nutrient.  W. 

Schmidt  (Z.  Pflanz.  Diing.,  1925,  4B,  162—171). — For  complete 
germination  of  pine  seeds  an  atmosphere  enriched  with  carbon 
dioxide  is  of  little  benefit.  In  the  intermediate  stages,  however, 
the  treated  seeds  show  an  increased  rate  of  germination.  Excess 
of  carbon  dioxide  depresses  the  total  germination.  The  injurious 
effects  of  excess  of  the  gas  wear  off  in  time.  0.  0. 

Selective  Absorption  of  Potassium  by  Plants.  G.  Andre 
and  E.  Demottssy  ( Compt .  rend.,  1925,  180,  1052 — 1054). — In 
order  to  test  whether  the  occurrence  of  potassium  salts  in  plants 
in  much  greater  quantities  than  sodium  salts  is  due  to  fractional 
diffusion,  determinations  have  been  made  of  the  potassium  and 
sodium  in  different  parts  of  the  beetroot.  On  July  31st  the  ratio 
K/Na  was  13-9  in  the  central  zone  and  8-7  in  the  outermost  zone, 
whilst  on  October  31st  the  ratios  were  practically  equal,  namely 
8-1  and  7-6,  respectively.  G.  M.  B. 

Alkaline  Reaction  of  the  Cotton  Plant.  F.  B.  Power  and 
V.  K.  Chesnut  (Science,  1924,  60,  405). — The  alkalinity  of  the  dew 
of  the  cotton  plant  is  ascribed,  at  least  partly,  to  the  presence  of 
ammonia  and  trimethylamine  (cf.  Mills,  ibid.,  286;  Smith,  J.  Agric. 
Res.,  1923,  26,  192).  A.  A.  E. 

Reaction  of  the  Cotton  Plant.  J.  A.  Harris,  W.  F.  Hoff¬ 
man,  and  A.  H.  Johnson  ( Science ,  1925,  61,  65;  cf.  preceding 
abstract). — The  tissue  fluids  of  the  cotton  plant  are  acidic,  the 
average  pH  values  being  5-25 — 5-46.  A.  A.  E. 

Relation  of  Pectose  and  Pectin  in  Apple  Tissue.  M.  H. 

Carre  (Biochem.  J.,  1925,  19,  257 — 265). — It  is  shown  chemically 
and  microscopically  that  proto-pectin  (pectose)  is  present  in  apple 
tissue  and  that  it  is  converted  by  hydrolysis  into  the  soluble  pectin. 
Tutin’s  assertion  (A.,  1923,  i,  1162)  of  the  non-existence  of  proto¬ 
pectin  is  contested.  S.  S.  Z. 

Preparation  of  Asparagine  by  the  Diffusion  Method.  A. 

Piutti  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1924,  [iii],  30,  188 — 
191). — The  young  growing  cells  of  new  vegetable  tissues  consist  of 
an  external  membrane  and  protoplasmic  contents  which  gradually 
contract,  forming  an  inner  membrane.  The  outer  membrane  is  per¬ 
meable  to  water  and  crystalloids,  whereas  the  inner  one  is  semi- 
permeable  and  allows  only  water  to  traverse  it.  At  a  certain  stage, 
varying  in  different  cases,  this  internal  membrane  is,  however, 
permeable  also  to  carbamide,  glycerol,  various  alkaloids,  nitrates,  and 
asparagine.  This  observation  forms  the  basis  for  a  method  of 
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isolating  asparagine  from  Lupinus  albus  and  Vida  saliva  by  diffusion 
into  water.  The  stems  may  be  dried  in  the  air  and  extracted  later, 
the  yield  of  asparagine  being  virtually  the  same  as  is  given  by  the 
fresh  material.  Even  in  presence  of  toluene,  the  enzymes  of  the 
cotyledons  rapidly  destroy  the  asparagine  of  the  dialysed  liquid. 
[Cf.  B.,  1925,  335.]  T.  H.  P. 

Mercuralis.  I.  Development  of  a  Blue  Pigment  on  Dry¬ 
ing.  P.  Haas  and  T.  G.  Hill  ( Biochem .  J .,  1925,  19,  233 — 
235). — There  exists  in  Mercuralis  a  chromogen  which  gives  rise  to 
a  blue  pigment  on  drying.  The  production  of  this  colour  is  not 
due  to  enzyme  action.  The  chromogen  is  most  abundant  in  the 
youngest  and  vigorously  growing  parts.  The  pigment  can  be 
extracted  from  freshly-gathered  plants  with  alcohol.  By  using 
colourless  rhizomes,  contamination  with  chlorophyll  is  obviated  in 
this  extraction.  The  pigment  is  not  soluble  in  absolute  alcohol. 
It  can  also  be  extracted  from  the  dried  plants  with  water  and 
precipitated  with  ammonium  sulphate  from  the  extract.  S.  S.  Z. 

Mercuralis.  II.  Occurrence  of  a  Chromogen  Showing  a 
Remarkable  Avidity  for  Free  Oxygen.  P.  Haas  and  T.  G. 
Hill  (Biochem.  J.,  1925,  19,  236 — 239). — Mercuralis  contains  a 
chromogen  which  undergoes  oxidation  by  gaseous  oxygen  in  two 
stages,  namely,  with  the  production  of  a  fugitive  blue  compound 
and  further  of  a  permanent  yellow  substance.  This  oxidation  of 
the  chromogen  is  independent  of  enzyme  action.  It  is  considered 
that  there  is  only  one  chromogen  concerned  in  the  production  of 
the  fugitive  blue  and  the  permanent  blue  (see  preceding  abstract) 
according  to  conditions.  S.  S.  Z. 

Ripening  of  the  Kaki-Fruit.  VII.  S.  Komatsu  and  M. 
Ishimasa  (Mem.  Coll.  Sci.  Kyoto,  1924,  7,  397 — 401). — Although 
the  two  varieties  of  the  fruit  differ  markedly  in  composition  when 
unripe,  the  astringent  variety  containing  less  sugar  and  more  pectin, 
“  shibu,”  and  acid  than  the  sweet  one,  they  are  practically  identical 
when  ripe.  In  preserving  the  fruit  by  desiccation,  it  is  found  that 
the  peeled  fruit  loses  less  sugar  and  more  water.  C.  P.  S. 

Kakishibu.  II.  S.  Komatsu,  N.  Matsunami,  and  M. 
Ishimasa  (Mem.  Coll.  Sci.  Kyoto,  1925,  8,  43 — 49;  cf.  A.,  1923,  i, 
1197). — During  the  fermentation  of  kakishibu,  butyric  acid,  acetic 
acid,  and  mannitol  are  formed  from  the  sugars  of  the  fresh  fruit.  In 
the  presence  of  air,  the  fermenting  liquid  becomes  viscous  and 
yields  a  white,  translucent  jelly,  the  insoluble  part  of  which  contains 
mucilage  and  pectin,  whilst  the  soluble  part  contains  shibuol. 

0.  O. 

Genesis  of  Ethereal  Oils  in  Plants.  L.  Francesconi,  M. 
Manfredi,  and  It.  Astengo  (Annali  Chim.  Appl.,  1925,  15,  63 — 
71). — Possible  methods  of  formation  of  the  commoner  constituents 
of  ethereal  oils  in  plants  are  discussed.  T.  H.  P. 
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Oil  of  Echinacea  angustifolia.  F.  Bischoff  (J.  Amer.  Pharm. 
Assoc.,  1924,  13,  889 — 902). — The  oil,  49%  of  which,  b.  p.  258-5 — 
260°,  consists  chiefly  of  the  hydrocarbon  C15H28,  has  d  0-792  (from 
dried  roots),  0-802  (from  moist  roots),  n 25  1-4490. 

Chemical  Absteacts. 

Characteristics  of  Oils  of  the  Euphorbiacece.  P.  Gillot 
(Compt.  rend.,  1925,  180,  1285 — 1286). — The  seeds  of  twenty 
species  of  Euphorbiacece  and  Mercurialis  contain  very  similar 
essential  oils  with  good  drying  properties.  The  physical  constants 
of  all  the  oils  are  about  d 15  0-936,  ri$  1-485,  iodine  value  (Wijs)  205. 

L.  F.  H. 

Primeverose,  the  Primeverosides,  and  Primeverosidase. 

M.  Bridel  (Compt.  rend.,  1925,  180,  1421 — 1423). — Primeverose, 
a  reducing  xyloglucose,  has  been  obtained  as  a  product  of  the 
hydrolytic  fermentation  of  (i)  the  two  glucosides  obtained  from  the 
roots  of  Primula  officinalis,  Jacq.  (Goris,  Mascre,  and  Vischniac, 
A.,  1913,  i,  576;  1920,  i,  14),  (ii)  genticauloside  (this  vol.,  i, 
336),  (iii)  monotropitoside  (this  vol.,  i,  347),  and  (iv)  rhamnicoside 
(Bridel  and  Charaux,  this  vol.,  i,  621).  The  properties  of  this 
sugar  differ  from  those  recorded  by  Goris,  Mascre,  and  Vischniac 
( loc .  cit.)  and  are  as  follow  :  [a]D— 62-92°,  reducing  power  (Bertrand) 
64-7%  of  that  of  an  equal  weight  of  dextrose.  The  five  prime¬ 
verosides  mentioned  are  widely  distributed  in  nature  and  are 
hydrolysed  by  an  enzyme  to  which  the  following  names  have  been 
ascribed:  betulase  (Schneegans,  A.,  1898,  i,  286),  gaultherase 
(Bourquelot,  A.,  1896,  ii,  540),  and  primeverase  (Goris  and  Maser 6, 
A.,  1910,  ii,  64).  None  of  the  names  has  been  accurately  derived 
and  the  name  primeverosidase  is  proposed.  L.  F.  H. 

Glucosides  of  the  Navel  Orange.  J.  A.  Hall  ( J .  Amer. 
Chem.  iSoc.,  1925,  47,  1191 — 1195). — Whilst  the  hesperidin,  which 
appears  as  crystal  aggregates  embedded  in  the  endocarp  of  frozen 
oranges  (cf.  Univ.  California  Agr.  Expt.  iSta.,  Bull.,  1919,  304, 
257),  disappears  after  3  months  in  the  case  of  navel  oranges,  it 
persists  for  8  months  in  Valencia  oranges.  Filtered  juice  of  navel 
oranges  deposits  pure  hesperidin  on  keeping.  The  dried  endocarp 
of  navel  oranges  was  extracted  with  methyl  alcohol.  Addition  of 
ether  gave  a  white  precipitate,  which  on  exposure  to  air  turned  to 
a  brown  gum.  This  dissolved  in  water  and  the  solution  deposited 
a  white  precipitate  on  keeping,  which  yielded  hesperidin  and  a  sub¬ 
stance,  m.  p.  234 — 237°,  probably  closely  related  to  hesperidin, 
whilst  the  aqueous  filtrate  contained  dextrose.  The  original  methyl- 
alcohol-ether  filtrate  deposited  on  evaporation  a  substance,  m.  p. 
253 — 254°.  It  is  concluded  that  the  original  precipitate  is  a  mixture 
of  hesperidin  and  a  related  compound,  both  in  combination  with 
dextrose,  and  it  is  suggested  that  the  function  of  the  hesperidin  and 
its  congener  is  to  form  a  means  of  transferring  dextrose  from  the 
chlorophyllous  tissue.  F.  G.  W. 

Glucoside  Content  of  Woodruff  ( Asperula  odorata).  L. 

Herboth  (Arch.  Pharm.,  1925,  263,  180 — 181). — An  attempt  has 
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been  made  to  determine  why  the  plant  loses  its  spring  odour  of 
coumarin  in  summer.  The  plant  (freed  of  roots)  is  extracted  with 
95%  alcohol.  Treatment  of  the  extract  with  invertase  and  polari- 
metric  observation  reveal  the  presence  of  sucrose.  Subsequent 
treatment  with  emulsin,  polarimetric  observation,  and  comparison 
with  the  results  of  Bourquelot  and  Herissey  (A.,  1920,  i,  586)  show 
that  the  amounts  of  coumarin  glucoside  present  in  the  plant  in 
August  and  May  bear  to  one  another  the  relation  1:6.  B.  F. 

Active  Principles  of  South  African  Plants.  C.  F.  Jtiritz 
( Chem .  News,  1925,  130,  225 — 226). — The  “  bark  ”  of  the  root 
of  saffronwood  ( Elceodendron  croceum )  was  extracted  with  60% 
alcohol  acidified  with  acetic  acid.  After  evaporation  to  a  syrup 
and  precipitation  of  resins,  the  residue  was  dissolved  in  dilute 
acid.  Ether  extraction  of  this  solution  yielded  an  alkaloidal  sub¬ 
stance  to  the  extent  of  less  than  0-04%  of  the  weight  of  the  bark. 
From  the  dilute  acid  solution  was  obtained  a  dull  red  powder, 
precipitable  by  lead  acetate,  which  after  purification  darkened  at 
220°  and  decomposed  at  284°.  The  filtrate  from  this  red  powder 
contained  dextrose. 

From  the  leafing  tops  of  Cotyledon  Wallachii,  Harv.,  no  trace  of 
an  alkaloid  could  be  obtained,  and  only  a  minute  amount  of  a 
glucoside  corresponding  with  0-03%  of  the  weight  of  the  dried 
plant.  C.  P.  S. 

Rotenone,  an  Active  Principle  of  the  Derris  Root.  S.  Takei 
( Biochem .  Z.,  1925,  157,  1 — 15). — By  extraction  of  the  roots  of 
Derris  elliptica,  Benth.,  with  alcohol  or  ether,  a  crystalline  sub¬ 
stance,  C19H1805,  m.  p.  163°,  has  been  isolated,  which  is  extremely 
toxic  to  animals  when  injected  subcutaneously.  It  is  insoluble 
in  water,  but  soluble  in  organic  solvents.  On  hydrolysis  with  alco¬ 
holic  potassium  hydroxide,  an  acid  is  obtained,  C10H10O3,  which 
on  fusion  with  alkali  gives  an  acid  (m.  p.  182°)  of  the  formula 
C6H2Me2(0H)(C02H).  This  is  not  identical  with  any  of  the  three 
known  dimethylsalicylic  acids ;  it  has  been  called  rotenic  acid. 
It  may  also  be  prepared  direct  from  rotenone  by  fusion  with 
potassium  hydroxide. 

Oxidation  products  of  rotenone  have  been  prepared,  among  which 
is  rotenonone,  obtained  by  the  action  of  chromic  acid  in  boiling 
acetic  acid  solution.  Rotenonone  also  gives  rotenic  acid  on  fusion 
with  potassium  hydroxide.  H.  D.  K. 

Presence  of  Two  Alkaloids  in  Aconitum  Anthora,  L.  A. 

Goris  and  M.  Metin  ( Compt .  rend.,  1925,  180,  968 — 969). — The 
two  alkaloids  of  Aconitum  Anthora,  L.,  are  separated  by  treatment 
with  chloroform  and  ether.  The  one  soluble  in  ether  is  named 
anthorine  and  the  insoluble  one,  i j/-anthorine.  Compared  with 
aconitine,  their  toxicity  is  slight,  that  of  pseudounthorine  being 
the  greater.  Their  sulphates  are  amorphous,  and  anthorine  sulphate 
is  dextrorotatory  in  aqueous  solution.  [Cf.  B.,  1925,  334.] 

F.  M.  H. 
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Chemical  Composition  of  the  Hybrid  of  Aconitum  Anthora, 

L.,  and  A.  Napellus.  A.  Goris  and  M.  Metin  ( Compt .  rend., 
1925,  180,  1282 — 1284). — The  two  Aconita  differ  in  chemical  com¬ 
position,  the  latter  containing  aconitine  and  similar  compounds  and 
the  former  anthorine  and  ^-anthorine  (cf.  preceding  abstract).  The 
hybrid  of  these  two  species  (Randou)  contains  0-15%  of  alkaloids 
but  the  quantity  examined  was  too  small  for  chemical  investig¬ 
ation.  Physiological  tests  (injection  into  guinea-pigs)  revealed  the 
presence  of  both  anthorine  and  aconitine.  The  latter  produces 
a  tingling  sensation  on  the  tongue,  and  comparisons  by  this  method 
suggest  the  presence  of  2 — 5%  of  aconitine  in  the  mixture  of 
alkaloids.  L.  F.  H. 

Alkaloids  and  Oil  of  Larkspur  Seed  ( Delphinium  con - 
solida).  L.  N.  Markwood  ( J .  Amer.  Pharm.  Assoc.,  1924,  13, 
696 — 702). — The  oil  has  d 20  0-889,  ri$  1-4581,  saponification  number, 
181-2,  acid  number,  189-2,  iodine  number,  87-8,  acetyl  number,  34-9, 
unsaponifiable  matter,  1-28%.  An  alkaloid,  delnoline,  C25H4108N, 
has  m.  p.  207 — 209°.  Chemical  Abstracts. 

Extraction  of  Adonis  vernalis.  0.  Steppuhn  and  G.  Pewsner 
(Arch.  exp.  Path.  Pharm.,  1925,  105,  334—342). — Extraction  of 
the  herb  with  ethyl  or  methyl  alcohol  by  percolation  or  by  absolute 
ethyl  alcohol  in  a  Soxhlet  apparatus  gives  the  same  amount  of 
product  as  measured  by  the  effect  on  the  frog’s  heart.  Prolonged 
extraction  with  cold  water,  however,  gives  only  75%  of  the  amount 
obtained  by  the  alcoholic  extractions.  Although  heating  of  the 
alcoholic  extract  for  8  hrs.  has  no  appreciable  effect,  heating  of 
the  aqueous  solution  at  100°  for  10  mins,  produces  a  10%  diminu¬ 
tion  in  potency  and  modifies  the  properties  of  the  extract,  which 
are  then  closely  similar  to  those  of  Digitalis  extract.  L.  F.  H. 

Non-volatile  Acids  of  the  Strawberry,  Pineapple,  Rasp¬ 
berry,  and  Concord  Grape.  E.  K.  Nelson  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1177 — 1179). — Identified  by  the  ester-hydrazide 
method,  the  non-volatile  acids  of  the  strawberry  are  /-malic  (10%) 
and  citric  (90%);  those  of  the  pineapple  are  /-malic  (13%)  and 
citric  (87%);  of  the  red  raspberry,  /-malic  (3%)  and  citric  (97%), 
the  black  raspberry  containing  citric  acid  alone ;  and  of  the  Concord 
grape  /-malic  (60%)  and  d-tartaric  acids  (40%).  F.  G.  W. 

Chemistry  of  Japanese  Plants.  V.  Chemical  Composition 
of  Hydrangea  paniculata,  Sieb.  I.  S.  Komatsu  and  H.  Ueda 
(Mem.  Cotl.  Sci.  Kyoto,  1925,  8,  59 — 63). — The  inner  bark  of 
Hydrangea  paniculata,  Sieb.,  contains  5-3%  of  mucilage  and  0-1% 
of  umbelliferone.  In  addition,  the  aqueous  extract  contains  a 
resin,  magnesium  and  calcium  lactates,  fat,  and  umbelliferone 
glucoside.  The  portion  insoluble  in  water  contains  umbelliferone 
and  a  resin.  O.  O. 

Constitution  of  Polysaccharides.  III.  Plant  Mucilage.  I. 

S.  Komatsu  and  H.  Ueda  (Mem.  Coll.  Sci.  Kyoto,  1925,  8, 
51 — 57). — Crude  mucilage  prepared  from  the  bark  of  Hydrangea 
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paniculata,  Sieb.,  contains  14%  of  ash.  Hydrolysis  with  dilute 
sulphuric  acid  for  4 — 5  hrs.  gave  a  mixture  of  the  following  com¬ 
position  :  52%  of  a  calcium  salt  of  an  organic  acid  I,  14%  of 
Z-arabinose  and  other  sugars,  22%  of  calcium  oxalate,  and  a  little 
fat.  The  calcium  salt  I,  [a%°  in  water  4-71-9°,  contains  6-12%  of 
calcium  and  yields  galactan  and  pentosan.  It  appears  to  be 
similar  to  mucilage  and  may  bear  the  same  relation  to  mucilage 
as  pec  tic  acid  does  to  pectin.  On  hydrolysis  with  sulphuric  acid  it 
yields  reducing  sugars  and  a  second  calcium  salt  Ila,  [a]2D°  in  water 
4-67°.  Hydrolysis  of  I  with  stronger  acid  yields  reducing  sugars 
and  another  calcium  salt  116,  [a]2,  in  water  4-58°.  Both  Ila 
and  116  yield  pentosan,  methylpentosan,  galactan,  and  reducing 
sugars.  O.  0. 

Occurrence  of  Acetaldehyde  in  Fruits  and  Other  Parts 
of  Plants.  C.  Griebel  (Z.  Unters.  Nahr.  Genussm.,  1925,  49, 
105 — 110). — The  presence  of  acetaldehyde  in  fruits  was  demon¬ 
strated  by  means  of  ^-nitrophenylhydrazine  (A.,  1924,  ii,  791).  Acet¬ 
aldehyde  was  detected  in  fruits  in  many  stages  of  development  and 
its  presence  is  not  characteristic  of  the  ripening  stages  alone.  In 
general,  alcohol  and  aldehyde  appeared  simultaneously  in  fruits. 
It  is  suggested  that  acetaldehyde  is  a  normal  product  of  the  metabo¬ 
lism  of  plants,  and  that  its  rapid  production  in  certain  fruits  (notably 
those  of  the  Rosacece )  in  the  fully  ripened  condition  is  abnormal. 

A.  G.  P. 

Chemical  Components  of  Native  Medicinal  Plants.  II. 

J.  Zellner  {Arch.  Pharm.,  1925,  263,  161 — 179). — Pulmonaria 
officinalis,  L.,  contains  in  its  dried  leaves  and  stalks  :  light 
petroleum  extract,  7-69%;  ether  extract,  2-27%;  alcohol  extract, 
8-47%;  total  water-soluble  matter,  34-64%;  water-soluble  mineral 
matter,  3-33%;  free  acids  (as  KOH),  0*87 % ;  reducing  sugars, 
9*28%;  tannins,  6-53%;  total  nitrogen,  1-54%;  protein,  9-63%; 
fibre,  29-55% ;  ash,  15-53%.  Ceryl  alcohol,  various  higher  fatty 
acids,  and  a  phytosterol,  m.  p.  133°,  were  isolated  on  hydrolysis 
of  the  fat ;  whilst  resin  acids,  phlobaphens,  invert-sugar,  and  poly¬ 
saccharides  (yielding  galactose,  galactonic  acid,  and  pentoses  on 
hydrolysis)  were  also  found. 

Menyanthes  trifoliata,  L.  (air-dried),  contains  :  light  petroleum 
extract,  4-89%;  ether  extract,  3-13%;  alcohol  extract,  30-13%; 
tannins,  7-12%;  reducing  sugars,  4-09%;  total  water-soluble 
matter,  38-89% ;  water-soluble  polysaccharides  (yielding  galactose 
and  mannose  on  hydrolysis),  5-04%;  free  acids  (as  KOH),  2-55%; 
water-soluble  mineral  matter,  7-78% ;  crude  fibre,  20-78% ;  total 
nitrogen,  1-84%;  total  ash,  11-85%.  The  light  petroleum  extract 
yielded  on  hydrolysis  a  substance,  m.  p.  144°  {acetyl  derivative, 
m.  p.  61°),  ceryl  alcohol,  a  phytosterol,  m.  p.  162°,  carotin,  palmitic 
acid,  resin  acids,  choline,  and  phosphoric  acid.  The  alcohol  extract 
contains  menyanthin,  now  thought  to  have  C  58-67%,  H  7-74% 
(cf.  Lendrich,  A.,  1892, 1262).  On  acid  hydrolysis,  it  yields  dextrose, 
a  laevorotatory  monosaccharide,  and  menyanthol,  now  regarded  as 
(CeHi0O)n,  which  yields  on  oxidation  an  acid,  m.  p.  46°,  and  is 
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either  an  unsaturated  aliphatic  aldehyde,  or  an  alicyclic  compound 
with  a  side-chain.  Phlobaphens  and  invert-sugar  are  found. 

Hypericum,  perforatum,  L.,  contains  in  its  air-dried  stalks  and 
leaves:  light  petroleum  extract,  1-59%;  ether  extract,  3-3%; 
soluble  in  95%  alcohol,  16-75% ;  tannins,  10-85% ;  total  water- 
soluble  matter,  33-45% ;  reducing  sugars,  4-02% ;  soluble  poly¬ 
saccharides  (yielding  on  hydrolysis  galactose  and  pentoses),  5-19%  ; 
soluble  mineral  matter,  4-52%;  free  acids  (as  KOH),  3-57%; 
pentosans,  10-91%;  total  nitrogen,  2-44%;  protein,  15-25%; 
ash,  11-97%  ;  fibre,  16-96%.  On  hydrolysis  of  the  fat,  the  following 
substances  were  found  :  ceryl  alcohol ;  the  paraffins,  C33H68, 
m.  p.  63°,  and  C36H74,  m.  p.  68° ;  a  phytosterol,  m.  p.  131° ;  various 
higher  fatty  acids,  glycerol,  and  choline.  Resin  acids,  phlobaphens, 
and  invert-sugar  are  present.  The  flowers  contain  12-4%  of  tannin, 
and  known  colouring  matters,  whilst  the  fruit  fat,  on  hydrolysis, 
yields  a  mixture  of  oleic  and  linoleic  acids.  Prom  the  light  petroleum 
fraction  of  the  fruit,  and  by  steam  distillation  of  the  whole  plant, 
is  prepared  oil  of  hypericum  (cf.  Haensel,  Geschaftsber.,  1904,  I), 
which  has  dr°  0-8778,  [a]D  +25-95°,  n ^  1*4856,  and  distils  from  below 
100°  to  178°,  when  decomposition  sets  in,  leaving  a  residue  which 
solidifies.  The  physical  properties  of  the  fractions  distilling  at 
25  mm.  are  tabulated,  and  the  oil  contains  :  an  indifferent  substance, 
C  66-56%,  H  9-19%,  decomposing  at  170°  (bromo  derivative, 
m.  p.  110 — 113°);  d-pinene  and  cadinene;  and  possibly  ocimene, 
myrcene  (this  fraction  yielding  with  sodium  a  reduction  product, 
CioHi8),  gurjunene,  aromadendrene,  an  isovalerate,  and  cineole. 

B.  F. 

Chemical  Constituents  of  the  Leaves  of  certain  Deciduous 
Trees.  1$,.  Fricke  ( Z .  physiol.  Chem.,  1925,  143,  272 — 289). — 
In  the  young  leaves  there  is  an  accumulation  of  specific  food  material, 
nitrogen,  potassium,  and  phosphoric  acid,  which  is  greatest  before 
flowering.  There  is  a  greater  amount  of  sulphur  and  magnesium 
in  the  older  leaves.  In  the  ageing  leaf  structural  constituents  such 
as  silica,  calcium,  and  fibrous  material  increase.  There  is  a  return 
of  specific  food  material  out  of  the  leaves  into  the  storage  organs 
in  autumn. 

From  the  ethereal  extract  of  maple  and  beech  leaves  the  following 
substances  have  been  isolated  :  (1)  a  wax  giving  cerotic  acid  on 
saponification,  (2)  phytosterol,  (3)  phosphorus-  and  nitrogen- 
containing  substances  precipitable  by  alcohol,  which  give  phos¬ 
phoric  acid  and  also  a  reducing  carbohydrate  on  acid  hydrolysis. 
The  ether-soluble  phosphorus  compounds  decrease  in  quantity  as 
the  leaf  ages.  H.  D.  K. 

Wild  Plum  ( Ximenia  americana,  Linn.).  Anon  (J.  Hep .  Agr. 
Union  S.  Africa,  1925,  10,  44 — 46). — The  kernels  of  Ximenia 
americana,  Linn.,  yield  an  oil,  d15  0-9234,  acid  value  1-0,  saponific¬ 
ation  value  170-7,  iodine  value  94-8,  unsaponifiable  matter,  3-1%; 
the  residual  meal  contains  water,  7-5%  ;  proteins,  41-3%  ;  fat,  1-6% ; 
carbohydrates,  38-0%;  fibre,  6-1%;  ash,  5-5%.  Alkaloids  and 
cyanogenetic  glucosides  were  absent.  Chemical  Abstracts. 
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Forms  of  Nitrogen  in  Lake  Waters.  B.  P.  Domogalla, 
C.  Juday,  and  W.  H.  Peterson  ( J .  Biol.  Chem.,  1925,  63,  269 — 
285). — In  the  water  of  various  inland  lakes  soluble  nitrogen  is 
present  in  the  form  of  ammonia,  nitrites,  nitrates,  amino-aeids,  and 
proteins,  the  bottom  water  being  richer  than  the  surface  water. 
This  nitrogen  reaches  its  maximum  in  the  winter,  a  specially  sharp 
rise,  due  to  an  increase  in  ammonia  and  nitrates,  being  observed  in 
February ;  the  plankton  nitrogen  increases  as  the  soluble  nitrogen 
decreases  in  the  summer  months,  with  irregularities  corresponding 
to  the  successive  growths  of  different  sets  of  organisms. 

C.  R.  H. 

Occurrence  of  Amino-acids  and  Other  Organic  Nitrogen 
Compounds  in  Lake  Water.  W.  H.  Peterson,  E.  B.  Fred, 
and  B.  P.  Domogalla  (J.  Biol.  Chem.,  1925,  63,  287 — 295). — Con¬ 
centrated  filtered  lake  water  gives  all  the  usual  protein  reactions ; 
figures  are  given  of  the  nitrogen  partition  of  the  hydrolysis  products 
of  the  residue  from  the  evaporated  water  and  also  separate  deter¬ 
minations  of  tryptophan,  tyrosine,  histidine,  and  cystine. 

C.  R.  H. 

Acidity  Produced  in  Salt  Solutions  by  Sphagnum.  M. 

Skene  and  G.  L.  Stuart  (Nature,  1925,  115,  605 — 606). — The  acid 
present  in  a  salt  solution  after  shaking  with  sphagnum  is  that  of 
the  salt  employed,  not  humic  acids.  A.  A.  E. 

Soil  Microbiology.  S.  Winogradsky  (Ann.  Inst.  Pasteur , 
1925,  39,  299 — 354;  cf.  A.,  1924,  i,  1395). — A  review  of  methods 
and  their  significance,  with  particular  reference  to  those  evolved 
by  the  author.  0.  0. 

Influence  of  Micro-organisms  on  the  Absorption  of 
Nutritive  Elements  from  Soil.  J.  Stoklasa  (Bull.  Assoc. 
Chim.  Suer.,  1925, 42,  350 — 357). — A  comparison  of  the  soils  of  plots 
on  which  various  crops  were  grown  continuously  showed,  after 
4  years,  great  differences  in  the  numbers  of  bacteria  present  and  in 
the  amount  of  carbon  dioxide  respired  per  unit  weight  of  soil.  A 
lucerne  plot  yielded  the  highest  figures,  sugar-beet  came  next, 
followed  by  wheat;  all  cultivated  plots  gave  very  much  higher 
figures  than  an  adjoining  area  left  uncultivated.  The  differences  in 
bacterial  activity  were  reflected  in  the  corresponding  amounts  of 
phosphoric  acid  and  potassium  taken  up  by  the  different  crops  from 
the  soil.  Selective  absorption  of  anions  and  cations  by  plants, 
and  the  significance  for  nutrition  of  the  differing  numbers  of  bacteria 
to  be  found  in  the  neighbourhood  of  the  roots  of  different  species 
are  also  discussed  (cf.  A.,  1924,  i,  1018).  C.  T.  G. 

Properties  of  Urea  in  the  Soil.  F.  Couturier  and  S.  Per- 
RAUD  (Compt.  rend.,  1925,  180,  1433 — 1436;  cf.  Brioux,  this  vol., 
i,  491). — Urea  is  not  adsorbed  from  solution  by  soil  under  sterile 
conditions ;  it  is,  however,  quantitatively  converted  into  ammonium 
salts  by  the  micro-organisms  of  the  soil  after  48  hrs.  at  17°,  and 
after  120  hrs.  at  2°.  Urea  can  thus  act  as  a  nitrogenous  fertiliser 
even  at  low  temperatures.  L.  F.  H. 
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Formation  of  Thiosulphates  at  the  Expense  of  Sulphur 
by  Micro-organisms  of  the  Soil.  G.  Guittonneau  ( Compt . 
rend.,  1925,  180,  1142—1144;  cf.  Demolon,  A.,  1912,  ii,  382).— 
Four  kinds  of  micro-organisms  were  isolated  from  soil  and  placed 
in  an  appropriate  culture  medium  with  precipitated  sulphur  at 
25°  for  16  days.  The  filtered  liquid  was  practically  free  from 
sulphate.  It  was  treated  successively  with  cadmium  carbonate  and 
strontium  nitrate  to  remove  sulphides  and  sulphites.  The  solution 
then  gave  tests  indicating  the  presence  of  thiosulphate.  Determin¬ 
ation  of  the  thiosulphate  gave  the  following  results  :  Soluble 
sulphur  (mg.  per  1.)  determined  by  iodine  46-5,  19-8,  17T,  15  for 
the  four  different  micro-organisms.  Probably,  therefore,  thio¬ 
sulphate  is  an  intermediate  product  in  the  slow  oxidation  of  sulphur 
to  sulphate  in  soil.  R.  A.  M. 

Copper  Sulphate  as  Fertiliser.  Densch  ( Landvo .  Jahrb., 

1924,  60,  139 — 140;  from  Chem.  Zentr.,  1924,  ii,  1846). — Copper 

sulphate  applied  at  the  rate  of  30  kg.  per  hectare  increases  the  yield 
of  barley  grain,  but  frequently  depresses  the  yield  of  straw.  A 
similar  effect  was  produced  by  steeping  the  seed  corn  in  0T — 0-25% 
copper  sulphate  solution.  The  effect  of  copper  sulphate  in  increas¬ 
ing  the  production  of  organic  substance  is  mainly  confined  to 
carbohydrate  formation.  Protein  formation  is  apparently  unaffected. 
The  copper  is  principally  found  in  the  straw,  but  detectable  amounts 
were  also  found  in  the  grain.  G.  W.  R. 

Lime-requirement  of  Soils.  III.  Influence  of  Soil  Reac¬ 
tion  on  Biological  and  Physico-chemical  Soil  Factors.  O. 

Arrhenius  ( Z .  Pflanz.  Diing.,  1925,  4A,  348—358;  cf.  this  vol., 
i,  490). — Attention  is  drawn  to  the  variety  of  soil  factors  concerned 
with  the  growth  of  crops  which  may  be  affected  by  changes  in  the 
reaction  of  the  soil.  In  addition  to  a  direct  effect  upon  the  higher 
plants,  the  growth  of  both  nitrifying  and  nitrogen-fixing  bacteria, 
and  of  many  pathogenic  organisms  is  dependent  to  a  large  extent 
on  the  degree  of  acidity.  An  increase  or  decrease  in  acidity  acts 
very  differently  on  different  organisms ;  for  example,  the  optimum 
pB  for  nodule  formation  on  various  Leguminosce  is  by  no  means 
always  the  same  as  the  optimum  pB  for  the  growth  of  the  host  plant. 
Further,  the  state  of  combination  of  phosphoric  acid  in  the  soil  and 
hence  its  solubility  depends  on  the  pB,  as  also  does  the  solubility  of 
iron  and  aluminium  salts.  The  infertility  of  acid  soils  can  very 
rarely  be  due  to  aluminium,  since  only  in  very  acid  unoxidised 
soils  are  toxic  amounts  of  aluminium  detectable  in  solution.  Know¬ 
ledge  of  soil  conditions  and  of  the  interaction  of  various  factors 
on  plant  growth  is  not  yet  sufficient  to  allow  of  generalisations  as 
to  the  effect  of  alterations  of  the  reaction  of  the  soil,  e.g.,  by  liming ; 
each  case  must  be  considered  individually.  C.  T.  G. 

Action  of  Silica  in  Increasing  the  Yield  [of  Plants].  O. 

Lemmermann,  H.  Wiessmann,  and  K.  Sammet  (Z.  Pflanz.  Diing., 

1925,  4A,  265 — 315). — A  detailed  series  of  sand-culture  experiments 
on  the  influence  of  silica  on  the  yield  and  composition  of  the  ash  of 


BIOCHEMISTRY. 


i.  767 


a  number  of  different  plants.  The  following  are  the  chief  conclusions 
reached.  Silica  definitely  increases  the  yield  of  dry  matter  when 
there  is  a  deficiency  of  phosphoric  acid.  This  favourable  action  is 
not  accounted  for  by  a  direct  effect  on  plant  growth  nor  does  the 
silica  merely  satisfy  the  total  mineral  requirements  in  absence  of 
sufficient  phosphoric  acid.  It  does  not  replace  phosphoric  acid  in 
the  nutrition  of  the  plant,  but  indirectly  increases  the  amount  of 
phosphoric  acid  which  can  be  taken  up  from  the  soil  and  the  efficiency 
with  which  it  is  utilised.  If  readily  available  silica  is  deficient  in 
a  soil,  the  addition  of  an  adequate  supply  will  produce  satisfactory 
yields  with  a  smaller  application  of  phosphatic  fertiliser  than  would 
otherwise  be  the  case.  Silica  apparently  exerts  a  solvent  action 
on  the  phosphate  present  and  renders  it  more  easily  available  to 
the  plant.  C.  T.  G. 

Action  of  Silica  in  Increasing  the  Yield  [of  Plants]  in  Sand 
Cultures  with  Insufficient  Phosphoric  Acid.  (I)  F.  Duchon 
(Z.  Pflanz.  Diing.,  1925,  4A,  316 — 325).  (II)  0.  Lemmermann  (ibid., 
326 — 330). — (I)  The  conclusions  of  Lemmermann  and  his  col¬ 
leagues  (cf.  preceding  abstract)  are  criticised.  The  increase  of  yield 
obtained  by  the  use  of  colloidal  silica  in  sand  cultures  when  phos¬ 
phoric  acid  is  apparently  deficient  is  considered  to  be  due  to  a 
favourable  effect  upon  the  physical  properties  of  the  sand,  making 
a  more  efficient  utilisation  of  the  phosphoric  acid  present  possible. 
The  use  of  dung  or  green  manure  to  improve  the  physical  properties 
of  sand  reduces  the  amount  of  phosphatic  fertiliser  required  to  an 
extent  at  least  equal  to  that  brought  about  by  silica.  Natural 
soils  contain  sufficient  colloidal  material ;  the  use  of  silica  is  held  to 
have  no  practical  importance.  (II)  The  above  criticisms  are 
answered.  The  favourable  action  of  silica,  when  phosphoric  acid 
is  deficient,  was  observed  in  sand  cultures  to  which  humic  material 
had  been  added.  C.  T.  G. 

Effect  of  Soluble  Silicates  on  Crop  Yields  and  on  the  Utilis¬ 
ation  of  Phosphates.  Densch  ( Landw .  Jahrb.,  1924,  60,  142 — 
145;  from  Chem.  Zentr.,  1924,  ii,  1846). — From  pot  experiments 
with  barley  and  analysis  of  the  resulting  ash,  it  is  shown  that  when 
easily  soluble  silicates  such  as  permutite  are  supplied  to  plants, 
there  is  no  substitution  of  phosphoric  oxide  by  silica  in  the  crop, 
but  that  the  soluble  silicate  induces  a  stronger  growth  and  greater 
intake  of  plant  food  constituents  from  the  soil.  Light  soils,  poor 
in  colloidal  material,  may  not  fix  the  added  colloidal  silicates,  and 
an  actual  silicification  of  the  plant  may  occur  which  inhibits  the 
circulation  of  sap  and  the  absorption  of  plant  food.  G.  W.  R. 

Soil  Conditions  which  Promote  Nitrogen  Fixation.  N.  E. 

Winters  (J.  Amer.  Soc.  Agron.,  1924,  16,  701 — 716). — In  the  cases 
examined,  the  promotion  of  nitrogen  fixation  did  not  increase 
continuously  with  the  amount  of  limestone,  sodium  nitrate, 
ammonium  sulphate,  or  calcium  nitrate  applied. 
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Dispersion  of  Soil  in  Water  under  various  Conditions. 

A.  N.  Puri  and  B.  A.  Keen  (J.  Agric.  Sci.,  1925,  15,  147 — 161). — 
A  study  of  the  dispersion  of  soil  when  shaken  with  water  under 
standard  conditions.  As  a  measure  of  the  degree  of  dispersion 
obtained  by  different  treatments,  the  authors  use  a  dispersion  factor 
obtained  by  allowing  a  column  of  suspension  to  settle  for  24  hrs. 
and  determining  the  ratio  of  the  concentration  of  material  in  the 
top  8*5  cm.  to  the  total  concentration.  Disintegration  of  soil 
aggregates  by  shaking  proceeds  continuously,  rapidly  at  first  and 
then  more  slowly.  The  change  with  time  can  be  expressed  d  =a+ 
K  log  t,  where  d  is  the  dispersion  factor,  t  the  time,  and  a  and  K 
are  constants.  In  a  series  of  experiments  using  the  same  shaking 
period,  the  dispersion  factor  is  found  to  vary  with  the  original 
concentration  of  the  suspension  and  also  with  the  initial  moisture 
content.  With  clays,  the  dispersion  factor  decreases  continuously 
with  decrease  in  initial  moisture  content,  whilst  with  soils  a 
stationary  value  is  reached  when  the  initial  moisture  content  is 
reduced  to  a  certain  value.  Heating  at  100°  greatly  reduces  the 
dispersion  factor  of  clays,  whilst  in  the  case  of  soils  such  decrease  only 
occurs  after  heating  above  110°.  The  effect  of  electrolytes  is 
examined.  Amongst  mechanical  methods  of  dispersion,  trituration 
with  a  rubber  pestle  is  most  efficient.  G.  W.  R. 

Buffer  Action  of  some  Burma  Soils.  J.  Charlton  (Mem. 
Dept.  Agric.  India,  1924,  7,  111 — 121). — The  buffer  action  of  a 
number  of  soils  was  measured  by  shaking  the  soil  with  varying 
quantities  of  acid  and  alkali,  and  determining  the  pu  value  of  the 
resulting  suspension.  From  titration  curves  showing  the  relation¬ 
ship  between  these  two  quantities,  the  lime  requirements  of  the  soils 
were  determined.  The  titration  curves  have  the  additional  value 
of  recording  reserve  buffering  capacity  against  increasing  acidity. 

A.  G.  P. 

Influence  of  Grain  Growing  on  the  Nitrogen  and  Organic 
Matter  Content  of  the  Western  Prairie  Soils  of  Canada. 

F.  T.  Shutt  (J.  Agric.  Sci.,  1925,  15,  162 — 177). — The  author  has 
investigated  the  effect  of  long -continued  arable  cultivation  with 
grain  on  the  amounts  of  nitrogen  and  organic  matter  in  prairie  soil. 
The  results  indicate  a  depletion  in  these  soil  constituents.  There 
is  evidence  that  the  rate  of  loss  tends  to  diminish  so  that  eventually 
an  equilibrium  may  be  reached.  Losses  in  nitrogen  and  organic 
matter  may  be  neutralised  by  introducing  grass,  clover,  and  forage 
crops  into  the  rotation.  G.  W.  R. 

Application  and  Importance  of  Electrometric  Titration 
to  the  Determination  of  Soil  Reactivity.  H.  Niklas  and  A. 
Hock  ( Z .  angew.  Chem.,  1925,  38,  195 — 199). — The  measurement  of 
pK  for  soil  suspensions  is  described.  The  graphs  of  pa  against  the 
amount  of  alkali  added  during  electrometric  titration  fall  into  two 
classes ;  their  interpretation  in  terms  of  soil  reactivity  is  discussed 
in  detail.  [Cf.  B.,  1925,  June  26th.]  S.  K.  T. 
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Crystallising  Point  of  Paraffin  Wax.  A.  P.  Bjerregaard 

( Ind .  Eng.  Chem.,  1925,  17,  507). — Using  the  American  m.  p. 
method  for  paraffin  waxes  of  different  origin  (temperature  of 
separation  of  first  crystals)  and  the  English  method  (mean  temper¬ 
ature  of  solidification  of  the  main  quantity)  considerable  and 
inconsistent  differences  are  noted,  depending  on  the  composition 
of  the  wax  with  regard  to  the  relative  amounts  of  homologues  of 
higher  and  intermediate  m.  p.  and  the  difference  between  their 
m.  p.  [Cf.  B.,  1925,  489.]  D.  G.  H. 

Ethylenic  Peroxides.  Oxygenase  of  the  Bach-Chodat 
System.  O.  Fernandez  (Anal.  Fis.  Qmm.,  1925,  23,  181 — 
185;  cf.  A.,  1921,  i,  485). — Ethylenic  compounds  which  can  com¬ 
bine  with  an  atom  of  oxygen  by  means  of  their  double  linkings, 
yield  unstable  peroxides  which  give  the  guaiacol  reaction  with 
peroxydases,  in  the  same  manner  as  the  oxides  of  alkaloids.  Certain 
vegetable  oils,  including  some  volatile  oils,  and  ovolecithin  yield 
such  peroxides  on  treatment  with  hydrogen  peroxide  below  80°. 
Peroxides  of  this  type  are  also  obtained  from  ethyl  cinnamate, 
styryl  methyl  ketone,  and  phenyl  styryl  ketone,  respectively. 

G.  W.  R. 

Liquid  Hydrocarbons  Obtained  in  the  Compression  of 
Oil  Gas.  P.  Lewis-Dale  ( J .  Soc.  Chem.  Ind.,  1925,  44,  189 — 
194t). — Oil  obtained  by  compressing  oil-gas  at  10  atm.  had  the 
following  characteristics  :  d  0-84,  nG  1-47,  iodine  value  70,  calorific 
value  23,000  B.Th.U.  It  contained  approximately  20%  of  olefines 
(b.  p.  below  70°),  30%  of  benzene  and  toluene  (mainly  benzene), 
30%  of  naphthenes,  b.  p.  70 — 120°,  and  20%  of  higher  benzene 
derivatives  and  polymerised  olefines.  Traces  of  a  monoalkyl- 
acetylene,  probably  Aa-butinene,  were  detected  in  the  lowest  boiling 
fractions,  and  the  vapour  densities  etc.  of  the  lower  fractions 
indicated  the  presence  of  amylenes  and  olefines  of  the  C5H8  series, 
the  iodine  values  indicating  the  presence  of  amylenes,  C5H10,  rather 
than  the  C5H8  compounds.  Traces  of  hexinenes  appeared  to  be 
present  in  the  benzene  fraction.  These  results  are  in  agreement 
with  those  of  Armstrong  and  Miller  (T.,  1886,  49,  74)  but  separation 
was  readily  effected  by  fractional  distillation  only.  R.  B. 

Electron  Displacement  in  Carbon  Compounds.  III. 
Polarity  Differences  in  Carbon-Hydrogen  Unions.  H.  J. 

Lucas,  T.  P.  Simpson,  and  J.  M.  Carter  (J.  Amer.  Chem.  Soc., 
1925,  47,  1462 — 1469). — The  action  of  alcoholic  potassium  hydr¬ 
oxide  on  (3-bromobutane  affords  cis-  (86%)  and  trans-  (14%) 
A^-butenes,  whilst  (3-bromopentane  yields  similarly  A6-pentene 
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(71%)  and  Aa-pentene  (29%).  An  explanation  of  these  results 
from  the  point  of  view  of  electron  displacement  is  given.  It  is 
suggested  that,  in  a  substitution  process,  the  position  of  an  entering 
substituent  will  be  that  at  which  electrons  are  least  firmly  held  by 
carbon,  and  a  suitable  notation  is  suggested  to  indicate  the  direction 
of  electron  displacements,  due,  for  example,  to  the  difference  in 
attraction  for  electrons  between  hydrogen  and  a  methyl  group. 
(3-Bromobutane  does  not  undergo  rearrangement  at  140°. 

F.  G.  W. 

Electron  Displacement  in  Carbon  Compounds.  II. 
Hydrogen  Bromide  and  Afi-Pentene.  H.  J.  Lucas  and  H.  W. 
Moyse  (J.  Amer.  Ckem.  Soc.,  1925,  47,  1459 — 1461 ;  cf.  this  vol., 
i,  2). — y-Bromopentane,  prepared  by  the  action  of  hydro  bromic 
acid  on  the  corresponding  alcohol,  has  b.  p.  118 — 118-2°/745  mm., 
rig  1-4443,  rig  1-4427,  rig  1-4400,  rig  1-4351,  rig  1-4322  (cf.  Rozanov, 
A.,  1917,  i,  84).  The  action  of  hydrogen  bromide  on  AP-pentene 
in  glacial  acetic  acid  yields  y-  and  fi-bromopentanes  in  the  pro¬ 
portion  78:22,  with  a  possible  variation  of  8%.  This  result  is  in 
harmony  with  the  hypothesis  of  electron  displacement,  but  not 
with  that  of  alternately  polarised  carbon  atoms.  F.  G.  W. 

Preparation  of  True  Acetylenic  Hydrocarbons.  Bourguel 
(Ann.  Chim.,  1925,  fx],  3,  191 — 235,  325 — 389). — Ground  sodamide 
suspended  in  a  suitable  solvent  is  used  to  withdraw  the  elements 
of  hydrogen  halide  from  halogenated  ethylenic  hydrocarbons.  A 
temperature  of  110— -160°  is  necessary.  The  acetylenes  are  pro¬ 
duced  as  combinations  of  the  type  CRiC*NH3Na,  which  on  decom¬ 
position  with  water  yield  the  pure,  non-polymerised  hydrocarbons 
in  good  yields  (50 — 85%).  With  the  symmetrical  dibromides 
the  ethylenes  CHR.’CHR'  are  also  formed.  Sodamide  also  brings 
about  molecular  transformations;  thus  A6-  and  Ai'-octinines  are 
converted  into  the  true  octinine,  and  in  this  way  higher  acetylenes 
may  be  prepared  from  lower  homologues  after  methylation : 
CRiCH  CRiCMe  — CH2R-C|CH. 

Details  are  given  for  the  preparation  of  many  acetylenes  and 
their  derivatives,  including  the  following  :  A y-octinene,  CBuiCEt, 
b.  p.  131 — 132°,  dn  0-755,  rig  1-430;  A V-noninene,  b.  p.  161°  (corr.), 
d21  0-768,  rig  1-434;  A^-cyclo hexylbutinene,  C6Hn*CH2-C:CMe,  b.  p. 
77°  (14  mm.),  eP  0-855,  rig  1-471;  Aa-cyc\ohexylbutinene,  b.  p.  70° 
(17  mm.),  d20  0-845,  rig  1-4615;  A^-cyclo hexylpentinene,  b.  p.  93° 
(17  mm.),  eP  0-857,  rig  1-4710;  Aa-cyclo hexylpentinene,  b.  p.  84° 
(16  mm.),  <P  0-846,  rig  1-4625 ;  A3-cyelo hexylhexinene,  b.  p.  109 — 110° 
(17  mm.),  <P  0-853,  rig  1-4710 ;  Aa-cyclo hexylinene,  b.  p.  101°  (17  mm.), 
d 29  0-846,  rig  1-463;  y-methoxyallene,  b.  p.  100 — 101°,  d 20  0-856, 
rig  1-424;  fiy-dichloropentane ;  y8-dichloroheptane ;  A i-heptene,  b.  p. 
97 — 98°;  cyclohexylbutinoic  acid,  m.  p.  69 — 71°;  cyclo hexylpentinoic 
acid,  m.  p.  37-5 — 39° ;  cyclo hexylhexinoic  acid,  m.  p.  about  30° ; 
cyclo hexylheptinoic  acid,  m.  p.  40 — 41°;  phenylbutinoic  acid.  The 
following  revised  boiling  points  are  given  :  nonane,  151°  (corr.) ; 
methyl  n-propyl  ketone,  91 — 92° ;  true  octinene,  127 — 127-5° 
(corr.).  S.  K.  T. 
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Dependence  of  Rotatory  Power  on  Chemical  Constitution. 
XXVI.  Four  Alcohols  containing1  the  Vinyl  Group  and  some 
Esters  derived  therefrom.  J.  Kenyon  and  D.  R.  Snellgrove 
( J .  Chem.  Soc.,  1925,  127,  1169 — 1181). — The  first  four  members 
of  the  homologous  series  of  unsaturated  alcohols  of  the  general 
formula  CH^CH’CHR'OH  have  been  prepared  in  optically  active 
forms,  and  their  rotatory  powers  compared  with  those  of  the  corre¬ 
sponding  saturated  alcohols,  in  order  to  ascertain  the  effect  of  the 
ethylenic  linking.  This  linking  causes  marked  exaltation  of 
optical  activity,  but  in  the  case  of  the  corresponding  hydrogen 
phthalates  of  these  alcohols  this  effect  is  considerably  reduced  or 
suppressed.  The  rotatory  power  of  the  alcohols  and  certain  of 
their  esters  has  been  determined  for  a  considerable  number  of 
wave-lengths  by  visual  and  photographic  methods.  A  one-term 
equation  gives  calculated  values  for  Jc0  and  X0  in  close  agreement 
with  the  experimental  figures.  Unsaturation  increases  the  value 
of  X0,  and  this  is  also  increased  in  the  “  vinyl  ”  series  with  rise  in 
molecular  weight,  but  diminishes  in  the  “  ethyl  ”  series.  The 
specific  and  molecular  rotations  have  been  determined  in  the 
homogeneous  state,  in  various  solvents,  and  at  different  temper¬ 
atures.  The  presence  of  the  double  bond  causes  an  increase  in 
the  refractive  index,  and  the  density  is  also  greater  in  the  unsaturated 
series. 

dZ-Methylvinylcarbinol  was  converted  into  the  hydrogen  phthalate, 
m.  p.  5°,  from  which,  by  fractional  crystallisation  of  the  brucine 
salt,  m.  p.  120 — 122°,  there  was  obtained  d-methylvinylcarbinyl 
hydrogen  phthalate,  m.  p.  52 — 53°,  [a]D  4-40-5°  (ethyl  alcohol) ;  the 
1  -hydrogen  phthalate  has  m.  p.  52 — 53°  and  [a]D  —40-6°.  dl -Ethyl- 
vinylcarbinyl  hydrogen  phthalate  was  resolved  by  means  of  the 
strychnine  salt,  m.  p.  159 — 160°,  giving  the  d -hydrogen  phthalate, 
[a]D  4-26-2°.  Resolution  of  dl-n-propylvmylcarbinyl  hydrogen 
phthalate,  m.  p.  62 — 63°,  by  repeated  crystallisation  of  the  strychnine 
salt,  m.  p.  164 — 166°,  until  this  was  optically  pure  (m.  p.  170 — 172°), 
gave  the  1  -hydrogen  phthalate  having  m.  p.  58 — 60°  and  [a]D  —16-05° 
(ethyl  alcohol) ;  the  brucine  salt  has  m.  p.  118 — 120°.  The  1-n -butyl- 
vinylcarbinyl  hydrogen  phthalate,  m.  p.  50 — 52°,  [a]D  — 12-6°  (ethyl 
alcohol),  was  obtained  by  resolution  of  the  strychnine  salt,  m.  p. 
174 — 176°,  and  the  d-n -butylvinylcarbinyl  hydrogen  phthalate,  m.  p. 
50 — 52°,  [a]D  -f  12-6°,  from  the  morphine  salt,  m.  p.  114 — 
116°. 

Esters  prepared  from  the  optically  active  unsaturated  alcohols 
have  specific  rotations  of  opposite  sign  to  the  alcohol  from  which 
derived;  thus,  1-n -butylvinylcarbinol  has  [<x]d  —25-0°,  and  the 
acetate,  b.  p.  165 — 167°/760  mm.,  has  [a]D  4-4-36°.  The  following 
esters  have  also  been  obtained,  and  boiling  points  recorded  at 
760  mm.  :  formate,  b.  p.  115-5 — 116-5°,  and  acetate,  b.  p.  126-5 — 
127*5°,  of  d- ethyl vinylcarbinol,  formate,  b.  p.  155 — 157°,  n -butyrate, 
b.  p.  198 — 200°,  and  benzoate,  b.  p.  152 — 153°/18  mm.  of  d-w-butyl- 
vinylcarbinol.  Reduction  of  Z-?i-butylvinylcarbinol  to  the  corre¬ 
sponding  saturated  alcohol  showed  no  change  in  the  sign  of  optical 
rotation.  C.  J.  S. 
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Synthetic  Rhodinol.  V.  Grignard  and  R.  Escourrou  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  542 — 545). — Hydrogenation  of  {3-geraniol, 
b.  p.  114- — 115°/12  mm.,  n\]  1*47628,  is  effected  by  shaking  its 
solution  in  anhydrous  ether  with  hydrogen  in  presence  of  platinum- 
black  until  1  mol.  is  absorbed  per  mol.  of  alcohol.  The  racemic 
rhodinol  which  results  has  b.  p.  107 — 108°/12  mm.,  n\("2  1*45147, 
du  0*8513,  and  is  converted  by  cyanic  acid  (cf.  Behai,  A.,  1919,  ii, 
301)  into  the  allophanate,  m.  p.  Ill — 111*5°.  Since  ozonisation 
yields  acetone  and  no  laevulaldehyde  it  must  be  fi-rhodinol, 
CMe2!CH*CH.2*CH2'CHMe*CH2*CH2*OH,  and  it  is  identical  with 
that  of  Bouveault  and  Gourmand  (A.,  1904,  i,  756).  Ozonisation 
of  natural  citronellol  gives  a  mixture  of  formaldehyde  and  acetone, 
whence  it  is  concluded  to  be  a  mixture  of  the  a  and  (3  forms. 

F.  M.  H. 

Selective  Hydrogenation  of  Geraniol.  V.  Grignard  and 
R.  Escourrou  (Bull.  Soc.  chim.,  1925,  [iv],  37,  546 — 548). — When 
geraniol,  b.  p.  114 — 117°/12  mm.,  is  shaken  at  80 — 95°  with  hydrogen 
in  presence  of  nickel  (reduced  at  280 — 290°),  until  1  mol.  per  mol. 
of  alcohol  is  absorbed,  the  chief  product  is  (a)  racemic  “  citronellol 
(Ni),”  b.  p.  114*5— 116°/20  mm.,  <n%  1*4463,  0*8420  (which  with 

cyanic  acid  gives  an  allophanate,  m.  p.  112 — 113°),  ( b )  a  second 
fraction  (containing  dimethyloctanol  ?),  and  (c)  a  fraction,  b.  p. 
118 — 123°,  riff5  1*4550.  From  the  results  of  ozonisation  it  is 
calculated  that  Java  geraniol  contains  22*5%  of  the  a  and  82*5% 
of  the  [3  form,  and  that  citronellol  (Ni)  contains  17*5%  of  the  a 
form,  whilst  “  citronellol  (Pt)  ”  [the  rhodinol  of  the  preceding 
abstract]  contains  18%  of  the  a  and  85*5%  of  the  (3  form. 
By  a  modified  preparation  of  citronellol  (Pt),  it  contains  only  15% 
of  the  a  form  and  its  allophanate  has  m.  p.  113*5°  instead  of  111 — 
111*5°.  F.  M.  H. 

Unsaponifiable  Matter  of  Arctic  Sperm  Oil.  M.  Tsujimoto 
( Chem .  Umschau,  1925,  32,  127 — 128). — Arctic  sperm  oil  yields 
43*2%  of  unsaponifiable  matter,  which  consists  of  cholesterol, 
0*4%;  oleyl  alcohol,  above  70%;  and  cetyl  alcohol.  [Cf.  B., 
July  26th.]  B.  F. 

Production  and  Occurrence  of  Acetylmethylcarbinol  in 
Vinegar.  V.  ’t  Hooft  (Chem.  Weekblad,  1925,  22,  272 — 
276). — Examination  of  a  large  number  of  samples  of  vinegar  showed 
that  all  those  prepared  by  the  slow  oxidation  methods  from  fruit 
juices  which  had  been  subjected  to  alcoholic  fermentation  contained 
the  carbinol,  which  results  from  oxidation  of  the  butane- [3y-diol 
formed  in  the  fermentation,  and  possibly  to  a  smaller  extent  from 
biochemical  condensation  of  acetaldehyde  formed  in  the  oxidation. 
Artificial  vinegars  or  those  prepared  by  rapid  oxidation  of  alcoholic 
liquors  do  not  contain  the  alcohol.  The  method  of  Lemoigne 
(A.,  1920,  ii,  198)  gives  a  simple  means  of  distinguishing  the  various 
kinds  of  vinegar,  and  may  be  employed  for  the  determination  of 
the  acetylmethylcarbinol  present,  which  may  be  used  as  a  test 
of  the  quality  of  commercial  vinegar.  S.  I.  L. 
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Preparation  of  Methylalkylglycerols .  R.  Delaby  and  G. 
Morel  ( Compt .  rend.,  1925,  180,  1408 — 1410). — Three  methods 
of  preparation  of  the  simpler  methylalkylglycerols  from  the  corre¬ 
sponding  alkylpropenylcarbinols  have  been  studied  quantitatively; 
these  methods  are  (i)  oxidation  with  potassium  permanganate 
(Reif,  A.,  1908,  i,  847),  (ii)  preparation  and  subsequent  hydrolysis 
of  the  chlorohydrin  (Pastureau  and  Bernard,  A.,  1923,  i,  646),  and 
(iii)  preparation  of  the  dibromohydrin,  treatment  of  this  with 
potassium  acetate,  and  hydrolysis  of  the  diacetate  by  treatment 
with  methyl  alcohol  (cf.  Delaby,  A.,  1923,  i,  84,  85).  The  yields 
obtained  were  about  18%,  12%,  and  37%,  respectively.  Methyl- n- 
propylglycerol  (heptane- $y8-triol),  b.  p.  162 — 164° /25  mm.,  has  been 
obtained  by  the  last-named  method.  L.  F.  H. 

Spontaneous  Decomposition  of  Lecithin.  S.  Kato  and 
0.  Shinoda  (Mem.  Coll.  Sci.  Kyoto,  1924,  7,  339 — 343). — Ovo¬ 
lecithin  (Merck)  undergoes  spontaneous  decomposition  on  long 
keeping.  The  fatty  acids  are  gradually  separated,  leaving  a 
substance  rich  in  phosphorus  and  nitrogen  but  poor  in  carbon  and 
hydrogen.  C.  P.  S. 

Mutarotation.  VI.  Solution  Volumes  and  Refraction 
Constants  of  some  Polyhydric  Alcohols.  C.  N.  Riiber, 
T.  Sorensen,  and  K.  Thorkelsen  (Ber.,  1925,  58,  [J3],  964 — 970; 
cf.  this  vol.,  i,  8). — The  molecular  solution  volumes  at  infinite  dilu¬ 
tion  at  20°  of  sorbitol,  dulcitol,  mannitol,  inactive  erythritol, 
glycerol,  and  ethylene  glycol  are  117-86,  118-36,  118-76,  86-49, 
70-59,  and  54-28  ml.,  respectively.  It  is  thus  established  that 
differences  in  configuration  cause  a  difference  in  the  molecular 
volume.  Comparison  of  the  constants  of  sorbitol,  a-  and  (3 -dextrose, 
and  (3-laevulose  shows  that  the  dextroses  and  lsevulose  when  crystal¬ 
line  cannot  possibly  be  truly  aldehydic  or  ketonic,  respectively.  The 
refraction  constants  are  also  recorded.  In  spite  of  differences 
in  configuration,  mannitol,  dulcitol,  and  sorbitol  have  almost 
identical  refraction  constants,  so  that  the  latter,  in  contrast  to  the 
solution  volumes,  are  not  suited  to  the  detection  of  configurative 
differences  of  polyhydric  alcohols.  Solutions  of  the  hexahydroxy 
alcohols  of  identical  concentration  have  different  indexes  of  refrac¬ 
tion,  but  this  appears  merely  as  a  consequence  of  the  difference  in 
solution  volume.  Among  the  hexahydroxy  alcohols,  the  index 
of  refraction  is  a  linear  function  of  the  concentration.  The  densities 
and  optical  properties  of  solutions  of  the  alcohols  do  not  appear  to 
be  affected  by  the  age  of  the  solutions.  H.  W. 

Oxidation  of  the  Sugar  Alcohols  from  the  Stereochemical 
Point  of  View.  E.  Votocek  and  R.  Lukes  (Rec.  trav.  chim., 
1925,  44,  345 — 351). — When  d-sorbitol  is  oxidised  by  means  of 
bromine  in  sodium  carbonate  solution  the  four  products  required 
by  stereochemical  theory,  viz.,  ^-glucose,  d-fructose,  Z-gulose,  and 
Z-sorbose,  are  all  obtained  and  may  be  separated  by  the  difference 
in  the  solubilities  of  their  osazones  in  acetone.  The  gulosazone 
(— sorbosazone)  is  exceedingly  soluble  and  can  be  extracted  from 
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the  evaporated  mother-liquor  with  25%  alcohol.  By  analogy, 
Z-arabinol  will  yield,  on  oxidation,  two  pentoses,  Z-ara  binose  and 
Z-lyxose,  and  this  affords  an  explanation  of  the  large  divergence 
in  the  results  obtained  when  the  arabinose  in  the  product  is  deter¬ 
mined  by  precipitation  as  the  phenylhydrazone,  and  by  distillation 
with  12%  hydrochloric  acid  and  precipitation  of  the  furfural  - 
dehyde  produced  by  phloroglucinol,  respectively.  J.  W.  B. 

Solutions  of  Mannito-aluminates.  P.  Herasymenko  ( Rec . 
trav.  chim.,  1925,  44,  435 — 446). — The  complex  ions  formed  in 
aqueous  alkaline  solutions  containing  an  aluminate  and  mannitol 
were  investigated  by  means  of  cryoseopic  and  conductivity  measure¬ 
ments,  and  the  results  show  that  several  complexes  are  formed 
depending  largely  on  the  concentrations  of  hydroxyl  ions  present 
in  the  solution;  the  inability  of  Hanus  and  Quadrat  (A.,  1909, 
i,  762)  to  prove  the  formation  of  complexes  between  polyhydric 
alcohols  and  aluminates  is  explained  by  the  small  concentration 
of  hydroxyl  ions  in  their  ammoniaeal  solutions.  When  the  changes 
in  the  freezing  points  are  plotted  against  the  total  concentration 
of  added  mannitol,  the  majority  of  the  curves  exhibit  a  maximum 
corresponding  with  complex  formation.  In  solutions  where  the 
concentration  of  the  aluminate  ions  is  less  than  that  of  the  hydroxyl 
ions,  this  maximum  is  reached  when  the  total  concentration  of  the 
mannitol  corresponds  to  half  the  sum  of  the  concentrabions  of 
aluminate  and  hydroxyl  ions  and  is  independent  of  the  concen¬ 
tration  of  the  aluminate.  The  first  addition  of  mannitol  fo  dilute 
solutions  gives  rise,  therefore,  to  the  formation  of  complexes  which 
may  be  represented  thus:  Al(OH)4'+M  — >  [Al(OH)3*MOH/] ; 
Al(OH)4'-l-M+OH'  — >  [Al(OH)2*M(OH')2],  the  prevailing  one 
being  the  latter  dibasic  anion.  When  the  initial  concentration 
of  the  aluminate  ions  is  greater  than  that  of  the  hydroxyl  ions, 
separation  of  aluminium  hydroxide  always  occurs  before  the 
mannitol  concentration  corresponding  to  the  maximum  on  the  curve 
is  reached,  this  being  due  to  the  withdrawal  of  hydroxyl  ions  from 
the  aluminate  ion  which  is  effected  when  the  quantity  of  the  former 
ion  available  to  combine  with  the  mannitol  molecule  becomes 
insufficient  to  keep  the  alumina  in  solution.  In  the  most  concen¬ 
trated  solutions  the  formation  of  complex  ions  occurs  thus  : 
Al(0H)4'-)-20H'-j-M  — >  complex  anion.  Conductivity  measure¬ 
ments  show  that  although  the  complex  acid  has  a  much  greater 
stability  than  aluminic  acid,  the  difference  in  “  strength  ”  is  not 
great,  the  dissociation  of  the  complex  being  of  the  order  of  3  X  1(T10. 

J.  W.  B. 

Preparation  of  Halogen-substituted  Ethers.  H.  P.  Foran 
(J.  Soc.  Chem.  Ind.,  1925,  44,  173 — 174t). — Chloromethyl  ethyl 
ether,  b.  p.  79-6°,  is  obtained  in  42 — 44%  yield  by  passing  dry 
hydrogen  chloride  to  saturation  into  absolute  alcohol  half-saturated 
with  formaldehyde,  the  temperature  being  kept  below  65°,  as  com¬ 
pared  with  4 — 8%  yields  by  Henry’s  method  (A.,  1885,  882  ;  Favre, 
A.,  1895,  i,  14).  (3-Bromodiethyl  ether,  b.  p.  128°,  is  obtained 
in  43%  yield  by  refluxing  sodium  ethoxide  with  0-8  mol.  of  ethylene 
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dibromide,  and  fractionally  distilling,  after  filtration  from  sodium 
bromide.  About  10%  of  the  ethylene  dibromide  is  converted  into 
diethyl  glycol.  It.  B. 

Alkyl  Hypochlorites.  O.  G.  Backeberg  (J.  S.  Afr.  Chem. 
Inst.,  1925,  8,  32—35;  cf.  T.,  1923,  123,  2999;  A.,  1924,  i,  703).— 
A  resume  of  work  already  published.  B.  F. 

Chlorosulphonic  Acid  Esters.  W.  Traube  [with  P.  Baum- 
garten,  L.  Baermann,  W.  Lange,  and  R.  Justh]  (Z.  angew. 
Chem.,  1925,  38,  441 — 444). — Esters  of  chlorosulphonic  acid  act 
as  alkylating  agents  on  aqueous  suspensions  of  aniline  in  presence 
of  alkali  or  alkaline-earth  hydroxides  or  carbonates.  The  reaction 
is  complex,  the  ethyl  ester  producing  at  0°  mono-  and  di-ethylaniline 
together  with  salts  of  phenyl-  and  phenylethyl-sulphamic  acids. 
The  last-named  may  possibly  be  formed  from  ethyl  phenylsulphamate 
by  autoalkylation.  Methyl  chlorosulphonate  acts  similarly,  although 
at  a  temperature  of  not  less  than  15 — 20°  the  whole  of  the  aniline 
is  converted  into  the  sulpliamie  acid.  Chlorosulphonic  esters, 
alkyl  halides,  and  particularly  alkyl  sulphates,  alkylate  phenyl- 
sulphamic  acid.  Aniline  may  thus  be  converted  simply  and  com¬ 
pletely  into  methylaniline  by  the  successive  actions  of  methyl 
chlorosulphonate  and  methyl  sulphate,  followed  by  fission  of  the 
sulpliamie  acid.  From  the  mixture  obtained  by  the  action  of  the 
ethyl  ester  on  aniline,  the  ethylanilines  may  be  converted  into 
diethylaniline,  whilst  the  mixture  of  phenyl-  and  phenylethyl- 
sulphamic  acids  left  in  the  alkaline  solution  may  then  be  converted 
into  methylaniline .  Ethyl  chlorosulphonate  alkylates  and  also  partly 
sulphonates  an  aqueous  solution  of  monoalkylaniline  in  presence 
of  alkali,  but  aliphatic  amines  are  only  alkylated.  Alkylation  of 
phenol  is  carried  out  only  in  presence  of  alkali,  a  yield  of  75%  of 
phenetole  being  so  obtained.  The  esters  of  chlorosulphonic  acid 
may  be  used  for  alkylating  potassium  salts  of  hydroxylamine- 
disulphonic  acid  and  imidodisulphonic  acid  as  well  as  disodium 
cyanamide.  Ethyl  chlorosulphonate  is  decomposed  by  hydro¬ 
chloric  acid  to  give  a  large  proportion  of  ethyl  chloride,  the  pro¬ 
portion  of  this  substance  obtained  being  almost  quantitative  when 
fuming  acid  is  employed.  Hydrobromic  acid  forms  much  ethyl 
bromide  and  but  little  ethyl  chloride,  indicating  that  the  bulk  of 
the  halide  is  formed  by  union  of  the  alkyl  group  with  the  halogen 
atom  of  the  acid.  A.  Cousen. 

Organo-magnesium  Compounds.  Reaction  between  Mag¬ 
nesium  and  Acyl  Halides.  D.  V.  Tistchenko  {Bull.  Soc. 
chim.,  1925,  [iv],  37,  623 — 637). — Acyl  bromides  react  with 
magnesium  in  dry  ether,  although  the  chlorides  do  not  react  (cf. 
Staudinger,  A.,  1908,  i,  654),  yielding  organo-magnesium  compounds 
of  the  type  R-COMgBr.  The  velocity  of  reaction  increases  with 
mol.  wt.  of  the  acyl  group  in  the  series  acetyl  — >  isovaleryl.  On 
treatment  with  water  the  magnesium  acyl  bromides  are  decomposed, 
yielding  aldehydes  or  their  condensation  products.  Ethyl  formate 
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and  oxalate,  carbon  dioxide,  toluonitrile,  and  halides  such  as  benzyl 
chloride,  ethyl  iodide,  amyl  bromide,  or  bromobenzene  are  without 
action.  With  ketones,  benzaldehyde,  acetic  anhydride,  or  methyl 
sulphate,  reaction  apparently  occurs,  but  the  product  on  treatment 
with  water  yields  only  the  normal  decomposition  products  of  the 
magnesium  acyl  bromide  and  the  reagent  applied.  Carbonyl 
chloride  reacts  immediately,  with  precipitation  of  magnesium 
chlorobromide  and  formation  of  a  reddish,  unstable  ethereal 
solution,  containing  much  hydrogen  chloride,  which  resinifies  on 
treatment  with  alkali.  Bromine  reacts  violently,  yielding  a 
diketone,  an  ester,  and  ethyl  bromide,  probably  thus  :  R*COMgBr-f 
Br2  =  R-COBr  +  MgBr2 ;  R-COBr  +  R-CO-MgBr  =  R-CO-CO-R  + 
MgBr2;  R-COBr -f-Et20=R*CO-OEt-f-EtBr.  Oxalyl  bromide 
yields  the  same  products.  Magnesium  acetyl  bromide  under  these 
conditions  yields  25%  of  acetic  acid  in  addition  to  30%  of  ethyl 
acetate,  ethyl  bromide,  and  a  tar  (40%)  yielding  diacetyl  on  treat¬ 
ment  with  sulphuric  acid. 

Acetyl  bromide  and  magnesium  (1  atom)  in  6  vols.  of  ether  yield 
an  oil  which  on  decomposition  with  water  gives  ethyl  acetate  (35%), 
diacetyl  (25 — 30%),  and  a  quantity  of  resin.  If  1  vol.  of  ether  is 
used  and  the  violent  reaction  is  modified  by  the  addition  of  a  few 
drops  of  mercury,  the  reaction  product  on  treatment  with  water 
yields  acetaldehyde,  ethyl  acetate  (80%),  traces  of  diacetyl,  and 
crotonaldehyde  (10%).  The  three  last  compounds  are  formed  by 
condensation  of  the  acetaldehyde  first  produced.  Addition  of 
acetyl  chloride  to  the  magnesium  acetyl  bromide  modifies  slightly  its 
decomposition  by  water,  increasing  the  yield  of  crotonaldehyde  to 
20%,  whilst  similarly  methyl  sulphate  increases  the  proportion  ot 
acetaldehyde  to  10%.  isoButyryl  bromide  and  magnesium  similarly 
give  a  yellowish-brown  oil,  which  on  decomposition  with  water  yields 
isobutaldehyde,  a  fraction  (30%)  consisting  mainly  of  isobutyroin, 
probably  contaminated  with  a  little  diisobutyryl,  an  intermediate 
fraction,  isobutyroin  isobutyrate  (30%),  and  the  diisobutyrate  of 
(3c-dimethylhexene-y8-diol  (5%).  Magnesium  and  isovaleryl 
bromide  react  very  readily  and  the  solution  on  decomposition  with 
water  or  dilute  acid  yields  isovaleraldehyde,  8-methyl- P-isopropyl- 
A/s-pentenaldehyde,  isovaleroin  isovalerate,  and  the  diisovalerate  of 
(3?7-dimethyl-As-octene-S€-diol,  the  first  two  fractions  representing 
70%  of  the  yield.  If  a  second  molecule  of  isovaleryl  bromide  is 
added  to  the  magnesium  isovaleryl  bromide  and  the  product 
decomposed  with  water  ethyl  iso valerate  (22%)  and  the  corres¬ 
ponding  quantity  of  ethyl  bromide,  diisovaleryl,  b.  p.  77-5 — 78°/14 
mm.,  df  0-931  (phenylhydrazone,  m.  p.  78°),  isovaleroin  iso¬ 
valerate  and  the  diisovalerate  of  diisobutylacetylene  glycol  are 
produced.  The  yield  of  diketone  amounts  to  42%  of  theory  if  the 
second  molecule  of  isovaleryl  chloride  is  added  promptly  and 
prolonged  heating  of  the  magnesium  compound  avoided.  Benzoyl 
bromide  reacts  rapidly  with  magnesium  in  the  presence  of  ether 
but  the  action  is  checked  through  the  formation  of  a  viscous 
precipitate  which  on  treatment  with  water  yields  only  benzoic  acid 
and  resinous  products.  R.  B. 
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Action  of  Acid  Chlorides  on  Trimethylamine.  L.  W. 

Jones  and  H.  F.  Whalen. — (See  i,  801.) 

Sudden  Pyrogenic  Decomposition  of  Methyl  Formate  at 
a  High  Temperature.  (Mlle.)  E.  Peytral  (Bull.  Soc.  chim ., 
1925,  [iv],  37,  562 — 568). — When  the  vapour  of  methyl  formate 
is  passed  through  a  platinum  tube  at  1150°,  the  chief  products  are 
formaldehyde,  carbon  monoxide,  hydrogen,  and  methyl  alcohol, 
together  with  carbon  dioxide  and  methane.  From  determinations 
of  the  quantities  of  the  various  products,  it  is  concluded  that  the 
primary  decomposition  is  :  H*C02Me=2H*CH0,  and  this  is  followed 
by  decomposition  of  part  of  the  "formaldehyde  :  H‘CHO=CO+H2. 
The  relatively  less  production  of  hydrogen  as  compared  with  carbon 
monoxide  is  due  to  its  absorption  in  partial  hydrogenation  of  the 
formaldehyde:  H*CHO+H2  MeOH.  The  reaction,  H*C02Me= 
C02+CH4,  is  of  minor  importance.  F.  M.  H. 

Rambutan  Tallow  as  Source  of  n-Eicosoic  Acid.  G.  T. 

Morgan  and  E.  Holmes  ( J .  Soc.  Chem.  Ind.,  1925,  44,  219t). — 
w-Eicosoic  acid,  C19H39*C02H,  was  prepared  from  the  glycerides 
present  in  Rambutan  tallow  extracted  from  seeds  of  Nejphelium 
la'p'paceum  obtained  from  Singapore  and  Calicut,  in  addition  to 
those  obtained  from  Ceylon  (cf.  ibid.,  1924,  43,  346t).  L.  A.  C. 

Acceleration  of  the  Drying  of  Fatty  Oils  by  Driers.  A. 

Eibner  and  F.  Pallauf  (Chem.  Umschau,  1925,  32,  81 — 95, 
97 — 110). — From  experiments  on  the  drying  of  raw  and  boiled  oils 
under  scrupulously  uniform  conditions,  it  is  concluded  that  the 
autocatalytic  agent  is  the  aldehyde  peroxide  primarily  formed. 
Experiments  with  introduced  catalysts  lead  to  the  following  con¬ 
clusions.  Metals  and  metallic  oxides  act  through  their  fatty  acid 
salts.  The  effectiveness  of  different  driers  depends  on  the  metal 
employed  and  on  the  solubility  of  its  fatty  acid  salt  in  the  oil  to  be 
dried,  but  not  at  all  on  the  nature  of  the  acid  residue.  Cobalt  salts 
of  fatty  acids  are  found  to  be  the  quickest  driers ;  manganese  salts 
come  next  in  efficiency,  but  are  very  sensitive  to  atmospheric 
moisture  unless  corrected  in  this  respect  by  the  addition  of  lead 
(optimum  proportions  appear  to  be  those  of  the  respective  atomic 
weights).  Resinates  are  more  efficient  than  linoleates  owing  to 
their  greater  solubility.  The  speed  of  drying  varies  as  the  amount 
of  metal  present  in  soluble  form,  and  follows  the  usual  temperature 
law,  doubling  with  every  rise  of  10°.  Quick  drying,  however,  is 
often  followed  by  softening.  The  efficiency  of  lead  driers  used  in 
oil-boiling  follows  the  decreasing  order  PbO,  Pb304,  Pb02.  The 
loss  of  drying  activity  on  the  maturing  of  boiled  oil  is  attributed 
to  the  precipitation  of  drier  by  incidence  of  low  temperatures,  to 
reaction  between  the  soluble  lead  salt  of  the  drier  with  free  saturated 
acid  and  resultant  precipitation  of  insoluble  lead  salts  of  the  latter, 
and  finally  to  the  formation  of  relatively  insoluble  lead  salts  of 
hydroxy-fatty  acids  by  oxidation.  It  is  shown  that  the  usual 
increase  of  weight  on  exposure  curves  of  drying  oils  are  of  little  value 
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as  interpreting  the  progress  of  oxidation,  since  the  changes  measured 
depend  on  several  simultaneous  reactions  which  are  influenced  to 
different  degrees  by  external  factors,  particularly  the  incident  light. 
On  experimental  evidence,  Fokin’s  hypothesis  of  semi-molecular 
absorption  of  oxygen  in  boiled  oils  is  rejected,  as  well  as  a  similar 
explanation  of  the  small  increase  in  weight  on  exposure  of  certain 
so-called  non-drying  linseed  oils.  Such  behaviour  is  completely 
explained  by  their  slow  rate  of  drying.  That  driers  function  not 
merely  indirectly  by  catalysing  the  formation  of  aldehyde  peroxides, 
but  that  in  the  form  of  “  moloxides  ”  they  take  a  direct  part  in  the 
transference  of  oxygen,  seems  probable.  [Cf.  B.,  1925,  513.] 

G.  L.  11. 

Chromic  Acid  Oxidation  and  Molecular  Structure.  Tariric 
and  Stearolic  Acid  Derivatives.  L.  J.  Simon  ( Compt .  rend., 
1925,  180,  1405—1407;  cf.  A.,  1923,  i,  81,  908,  ii,  432;  1924,  ii, 
567;  this  vol.,  i,  505). — On  analysis  by  oxidation  with  chromic 
acid  there  is  a  carbon  deficiency  of  nearly  two  atoms  of  carbon  per 
molecule  of  the  straight-chain  acids  :  stearic,  tariric,  tarelaidic, 
taroleic,  ketotariric,  diketotariric,  stearolic,  elaidic,  oleic,  keto- 
stearic,  dihydroxystearic,  and  behenolic  acids.  In  derivatives  of 
these  acids  containing  more  than  one  chain  of  carbon  atoms,  e.g.,  the 
ethyl  esters  and  the  glycerides,  there  is  a  carbon  deficiency  of  nearly 
two  atoms  for  every  carbon  chain  in  the  molecule.  The  carbon 
deficiency  is  attributed  to  formation  of  acetic  acid  which  is  not 
attacked  by  the  oxidising  agent.  L.  F.  H. 

Constitution  of  Natural  Unsaturated  Fatty  Acids.  IX. 
Acids  present  in  a  South  Georgia  Whale  Oil.  E.  F.  Arm¬ 
strong  and  T.  P.  Hilditch  (J.  Soc.  Chem.  Ind.,  1925,  44, 180 — 189t; 
cf.  this  vol.,  i,  504). — By  the  use  of  the  methods  recently  developed 
(this  vol.,  i,  353,  355),  the  authors  show  that  the  unsaturated  acids 
from  a  South  Georgia  whale  oil  of  good  quality  comprise  :  rnyrist- 
oleic  acids  (1  — T5%,  mainly  Al-tetradecenoic  acid,  with  a  smaller 
amount  of  the  A1!-  or  A0- acid) ;  palmitoleic  acid  (15%),  entirely 
Ai-hexadecenoic  acid;  oleic  acids  (35%),  consisting  of  about  95% 
of  Al-octadecenoic  acid  and  not  more  than  5%  of  an  isomeric  acid, 
probably  AA-octadecenoic  acid.  Highly  unsaturated  acids  of  the 
series  with  20  and  22  carbon  atoms  are  also  present  and  none  of 
these  polyethylenic  acids  contains  a  double  bond  nearer  the 
carboxyl  group  than  the  Apposition;  much  of  the  unsaturation 
commences  further  along  the  chain  and  is  between  the  9th  and  20th 
or  11th  and  22nd  carbon  atom.  The  average  total  unsaturation  in 
these  acids  containing  20  and  22  carbon  atoms  amounts  to  the 
equivalent  of  4  or  5  ethylenic  linkings.  Tsujimoto’s  myristoleic  acid 
(A.,  1923,  i,  297)  was  not  detected.  R.  B. 

Occurrence  of  Highly  Unsaturated  Acids  in  Algae.  M. 

Tsujimoto  (Chem.  Umschau,  1925,  32,  125 — 126). — The  ether 
extracts  of  seven  species  of  algae  were  hydrolysed,  and  yielded 
unsaturated  acids.  Laminaria  japonica,  Aresch,  and  Sargassum 
sagamianum,  Yendo,  contain  the  acid  C22H3602  ( bromo  derivative, 
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C22H3602Br8),  yielding  on  reduction  behenic  acid,  whilst  the  latter 
plant  also  contains  a  trace  of  clupanodonie  acid,  C22H3402.  The  acids 
wrere  purified  by  precipitation  as  the  ether-insoluble  polybromo 
derivatives  (yield  0-01 — 0-05%  of  air-dried  plant),  being  regenerated 
from  the  latter  by  reduction.  B.  F. 

Tautomerism  of  Dyads.  III.  Effect  of  the  Triple  Linking 
on  the  Reactivity  of  Neighbouring  Atoms.  (Mrs.)  E.  H. 
Ingold  ( J .  Chem.  JSoc.,  1925,  127,  1199 — 1206). — When  a  hydrogen 
atom  is  attached  to  an  ethylenic  carbon  atom  it  is  firmly  bound,  but 
when  attached  to  an  acetylenic  carbon  atom  it  is  easily  replaced  by 
metals,  and  in  some  cases  possesses  tautomeric  mobility.  Acetylene- 
dicarboxylic  acid  is  less  stable  than  the  monocarboxylic  acid  con¬ 
taining  a  mobile  hydrogen  atom,  since  on  gently  heating  with  w7ater 
only  1  mol.  of  carbon  dioxide  is  eliminated.  The  influence  of  a 
carbethoxy  group  can  be  transmitted  through  an  acetylenic  linking 
to  the  (3-carbon  atom.  The  (3-carbon  atom  in  ethyl  propiolate  is 
so  reactive  that  it  readily  undergoes  the  Claisen  condensation  with 
ethyl  oxalate.  Since  amylacetylene  does  not  condense  with  ethyl 
oxalate  the  carbethoxy  group  increases  the  reactivity  of  the 
acetylenic  hydrogen  atom;  the  phenyl  group  has  a  similar,  but 
less  marked,  effect.  The  products  obtained  by  the  Claisen  con¬ 
densation  between  methyl  and  ethyl  propiolates  and  oxalic  and 
benzoic  esters  are  unstable,  and  on  hydrolysis  and  reduction  pass  into 
fully  saturated  compounds.  Thus,  methyl  propiolate,  b.  p.  102°/742 
mm.,  wThen  condensed  with  methyl  oxalate,  and  the  product 
hydrolysed  and  reduced,  gives  glutaric  acid  as  the  main  product; 
oxalic  and  succinic  acids  are  also  formed,  as  well  as  a  small  amount 
of  pyrocatechol  (due  to  condensation  of  the  methyl  oxalate  with 
2  mols.  of  methyl  propiolate).  Ethyl  propiolate  and  ethyl 
benzoate,  when  treated  in  the  same  manner,  give  y-phenylbutyric 
acid. 

Propiolic  esters  also  undergo  the  Michael  addition  reaction  with 
ethyl  fumarate.  Ethyl  propiolate  and  ethyl  fumarate  give  a  product, 
which  when  hydrolysed  and  reduced,  yields  n -but ane -  a [3 8 - tri - 
carboxylic  acid  and  a  small  quantity  of  muconic  acid. 

Ethyl  fifi-diethoxy propionate,  b.  p.  206°/755  mm.,  was  obtained  by 
the  action  of  alcoholic  sodium  ethoxide  on  ethyl  propiolate. 

C.  J.  S. 

Gattermann’s  Synthesis  of  Aldehydes  in  the  Case  of  Ends. 

H.  Wieland  and  E.  Dorrer  (Ber.,  1925,  58,  \B~\,  818 — 820). — In 
extension  of  work  on  the  parallelism  between  the  reactions  of 
aliphatic  and  aromatic  compounds  (A.,  1920,  i,  280;  1921,  i,  778; 
1922,  i,  1033),  Gattermann’s  method  of  preparing  aldehydes  has 
been  applied  to  aliphatic  enols.  Ethyl  acetoaeetate  dissolved  in 
benzene  is  converted  by  hydrocyanic  acid  and  hydrogen  chloride 
in  the  presence  of  aluminium  chloride  into  ethyl  a -form i minoaceto - 
acetate  hydrochloride,  COMe,CH(C02Et)-CH.'NH,HCl,  m.  p.  106° 
(decomp.).  The  free  ester,  b.  p.  155°/10  mm.,  m.  p.  50 — 52°,  has 
been  described  by  Claisen  (A.,  1897,  i,  592),  who  considered  it  to 
be  the  amino  compound,  C0Me'C(C02Et).'CH*NH2 ;  the  authors 
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discard  this  conception  because  the  substance  does  not  react  with 
nitrous  acid.  Under  similar  conditions  acetylacetone  yields 
formiminoacetoacetone,  COMe*CH(CH.‘NH)-COMe,  m.  p.  144° 
(cf.  Claisen,  loc.  cit.).  H.  W. 

Catalytic  Transmutation  of  Maleic  Acid  into  Fumaric 

Acid.  E.  M.  Terry  and  L.  Eichelberger  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1402 — 1412). — The  rates  of  conversion  of  maleic  acid 
into  fumaric  acid  in  aqueous  solution  at  99-2°  under  the  influence  of 
hydrochloric  acid,  hydrobromic  acid,  and  potassium  thiocyanate 
respectively,  have  been  measured.  The  reaction  proceeds  without 
formation  of  by-products,  and  its  velocity  is  proportional  to  the 
concentration  of  the  catalyst  and  to  the  second  power  of  the  original 
concentration  of  the  maleic  acid ;  it  is  unaffected  by  any  excess  of 
fumaric  acid  originally  present.  The  velocity  constant  is  inde¬ 
pendent  of  the  concentration  of  the  catalyst  except  in  the  case  of 
hydrobromic  acid,  where  it  increases  with  increasing  concentration 
of  the  latter.  It  is  suggested  that  the  conversion  takes  place  through 
the  primary  formation  of  an  additive  complex  between  1  mol.  of 
maleic  acid  and  2  mols.  of  the  catalyst,  addition  taking  place  at  the 
carboxyl  groups.  This  complex  then  becomes  “  activated  ”  at  the 
•C.'C*  linking,  the  active  form  being  represented  as  an  electromeride, 

-H  — 

•C*C*,  which  is  free  to  assume  the  trans  configuration.  It  is  con¬ 
cluded  that  the  stage  of  activation  is  the  slowest  of  the  series  of 
reactions,  and  is  the  one  of  which  the  velocity  is  measured. 

F.  G.  W. 

Oxidation  of  Fumaric  and  of  Maleic  Acid  to  Tartaric  Acid. 

N.  A.  Milas  and  E.  M.  Terry  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1412 — 1418). — Fumaric  or  maleic  acid  (86  g.),  or  sodium  hydrogen 
maleate  to  which  an  equivalent  of  hydrochloric  acid  has  been  added, 
in  water  (140 — 150  c.c.)  is  heated  at  50°  with  sodium  or  potassium 
chlorate  (113  g.)  and  10  c.c.  of  a  1%  solution  of  osmium  tetroxide, 
for  5 — 9  hrs.  (cf.  Hofmann,  Ehrhart,  and  Schneider,  A.,  1913,  ii, 
609).  The  catalyst  is  recovered  by  extraction  with  benzene,  and 
attention  is  directed  to  its  volatility  and  destructive  action  on 
mucous  membranes,  especially  the  eyes.  Completion  of  the 
reaction  is  indicated  by  the  stability  of  a  test  portion  of  the  reaction 
mixture,  after  removal  of  the  catalyst  and  neutralisation  to  litmus, 
to  dilute  bromine  water  in  presence  of  excess  of  sodium  bromide ; 
decolorisation  should  not  take  place  in  less  than  5  mins.  The 
respective  products,  racemic  and  mesotartaric  acids,  each  con¬ 
taining  not  more  than  1%  of  the  other  isomeride,  are  obtained  in  a 
yield  of  97 — 99-5%,  and  are  isolated  by  precipitating  the  barium 
salts  from  neutral  solution,  followed  by  decomposition  with  an 
equivalent  of  sulphuric  acid.  F.  G.  W. 

Inversion  Phenomena.  Stereochemistry  of  the  Tetra¬ 
hedral  Carbon  Atom.  R.  Kuhn  and  F.  Ebel  (Ber.,  1925,  58, 
[R],  919 — 932). — In  confirmation  of  Lossen’s  observations  (A.,  1906, 
i,  798)  it  is  found  that  the  addition  of  hypochlorous  acid  to  maleic 
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acid  yields  exclusively  the  chloromalic  acid,  m.  p.  145°,  which  loses 
hydrogen  chloride  in  alkaline  solution  and  passes  quantitatively  into 
fumarylglycidic  acid,  m.  p.  209°.  Since  the  latter  acid  is  resolvable 
into  its  optical  antipodes  by  means  of  morphine  it  is  to  be  regarded 
as  fr<ms-oxidoethylene-a(3-dicarboxylic  acid.  The  morphine  salt 
of  the  d-acid  has  m.  p.  180°  {decomp. ),  [a]'g  —76-8°.  d-trans -Oxido- 
ethylene-a.$-dicarboxylic  acid,  m.  p.  180°  (corr.,  decomp.),  [a]U  + 100° 
in  aqueous  solution,  and  the  di-ammonium  salt  are  described. 
\-tra,ns-Oxidoethylene-oi.$-dicarboxylic  acid,  prepared  from  d- tartaric 
acid,  has  m.  p.  180°,  [a]J?  — 100°  in  water.  Contrary  to  the  state¬ 
ments  of  Lossen  ( loc .  cit.)  and  Dakin  (A.,  1922,  i,  143),  the  addition  of 
hypochlorous  acid  to  f umaric  acid  does  not  proceed  homogeneously ; 
after  cautious  treatment  of  the  product  with  alkali  hydroxide  and 
separation  of  barium  fumarylglycidate  the  mother-liquors  contain 
chloromalic  acid  II,  m.  p.  153-5°  (more  conveniently  prepared  by 
the  action  of  hydrochloric  acid  on  cis-oxidoethylene-ap-dicarboxylic 
acid)  which  passes  when  treated  more  drastically  with  sodium 
hydroxide  into  cis-oxidoethylene-afi-dicarboxylic  acid,  m.  p.  149°, 
of  which  the  potassium  hydrogen  salt  (+H20),  calcium  salt  (+2H20), 
barium  salt  (-f-2H20),  and  silver  salt  are  described.  Attempts  to 
resolve  the  acid  into  its  optical  antipodes  by  means  of  alkaloids 
were  unsuccessful;  morphine  hydrogen  cm-oxidoethylene-a$-di- 
carboxylate  has  m.  p.  180°  (decomp.),  [a]fj  —80-8°.  The  halogeno- 
malic  acids  differ  very  greatly  in  the  readiness  with  which  the 
halogen  atom  is  replaced  by  the  hydroxy  group  under  the  influence 
of  aqueous  sodium  hydroxides,  the  half  periods  under  identical 
conditions  for  bromomalic  acid  I,  chloromalic  acid  I,  bromomalic 
acid  II  (m.  p.  136°),  and  chloromalic  acid  II  being  >0-5,  18,  600,  and 
about  200,000  mins,  respectively.  A  method  is  thus  afforded  for  the 
analysis  of  mixtures  of  the  chloromalic  acids. 

Treatment  of  the  £rara$-glycidic  acid  with  boiling  water  gives 
a  mixture  of  37%  of  r- tartaric  and  63%  of  mesotartaric  acids  (cf. 
Lossen,  loc.  cit.).  The  cfs-acid,  on  the  other  hand,  in  aqueous  or 
alkaline  solution  yields  exclusively  r-tartaric  acid,  the  change  being 
thus  comparable  with  the  homogeneous  action  of  hypochlorous  acid 
on  maleic  acid.  It  appears  that  cis-compounds  add  homogeneously 
whereas  mixed  products  arise  from  irarw-substances.  The  exclusive 
production  of  r-tartaric  acid  from  the  cis-acid  is  also  remarkable 
since,  on  stereochemical  grounds,  the  formation  of  me.sotartaric  acid 
would  be  predicted.  The  fragments  of  the  ring  do  not  therefore 
appear  ultimately  in  vicinal  positions.  Lossen’s  chloromalic  acid, 
m.  p.  145°,  is  transformed  by  water  into  a  mixture  of  r-  and  meso - 
tartaric  acid,  whereas  the  chloromalic  acid  II,  m.  p.  153-5°,  yields 
exclusively  m&sotartaric  acid.  It  is  therefore  possible  to  convert 
ris-oxidoethylene-afi-dicarboxylic  acid  directly  into  r-tartaric  acid  or 
indirectly  through  chloromalic  acid  II  into  raesotartaric  acid.  The 
conception  of  Werner  and  Pfeiffer  that  the  addition  of  two  hydroxy 
groups  in  the  cis- position  during  the  oxidation  of  fumaric  and 
maleic  acid  depends  on  the  intermediate  formation  of  ci's-oxido- 
ethylene-ap-dicarboxylic  acid  cannot  be  maintained. 

The  bearing  of  the  authors’  results  on  the  stereochemistry  of 
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a|B-diols  (Nametkin,  A.,  1923,  i,  811),  sugars,  and  the  Beckmann 
transformation  of  oximes  (cf.  Meisenheimer,  A.,  1922,  i,  152)  is 
discussed  in  detail.  The  possibility  of  secondary  changes  is  also 
considered ;  these  are  divided  into  changes  of  the  first  type  in  which 
unstable  molecular  complexes  produced  during  the  reaction  undergo 
transformations  which  are  not  shown  by  the  preformed  molecule 
under  identical  external  conditions,  and  those  of  the  second  type 
which  are  suffered  by  the  final  products  of  the  reaction  and  can 
therefore  be  demonstrated  by  control  experiments.  H.  W. 

Labile  Nature  of  the  Halogen  Atom  in  Organic  Compounds. 
XI.  Halogenation  ot  Ethyl  Acetylsuccinate.  A.  K.  Macbeth 
and  D.  Traill  ( J .  Chem.  Soc.,  1925,  127,  1118 — 1122). — Reduction 
of  the  halogen  atom  in  the  a-position  in  1  :  3-ketonic  esters  by 
means  of  hydrazine  has  been  applied  to  halogenated  acetylsuccinic 
esters.  Bromination  of  ethyl  acetylsuccinate,  by  drawing  air 
and  bromine  vapour  through  the  cooled  ester,  gave  a  product 
containing  about  26%  of  the  a-bromo  derivative.  When  the 
bromination  is  conducted  in  chloroform  solution,  the  product  is 
mainly  the  y-derivative,  the  formation  of  this  being  attributed 
to  the  migration  of  the  halogen  atom  from  the  a-position  which  it 
first  enters,  induced  by  the  presence  of  hydrobromic  acid.  When 
ethyl  acetylsuccinate  is  chlorinated  with  sulphuryl  chloride,  ethyl 
a-chloroacetylsuccinate,  b.  p.  140 — 142°/12  mm.,  n\]  1-4420,  is 
formed;  the  a-chloro  ester  is  almost  quantitatively  reduced  by 
hydrazine  hydrate,  with  the  formation  of  ethyl  3-methyl-5-pyrazol- 
one-4-acetate,  and  evolution  of  nitrogen.  Phenylhydrazine  reacts 
with  ethyl  a-chloroacetylsuccinate  to  yield  ethyl  $-carbethoxy- 
y-benzeneazo-AP-pentenoate,  CMe(N!NPh).'C(C02Et)*CH2'C02Et,  m.  p. 
188°,  which  on  hydrolysis  with  alcoholic  potassium  hydroxide  forms 
y-benzeneazo-AP-pentenoic  acid,  CMe(N!NPh)ICH*CH2*C02H,  m.  p. 
164 — 165°  (decomp.).  Ethyl  a-bromoacetylsuccinate  also  reacts 
with  phenylhydrazine,  but  none  of  the  compounds  obtained  from 
the  chloro-ester  could  be  isolated. 

By  the  action  of  chlorine  on  potassium  acinitromalonic  ester  in 
aqueous  solution,  there  is  produced  ethyl  chloronitromalonate,  b.  p. 
127°/8  mm.,  which  reacts  with  hydrazine  hydrate  to  form  the 
hydrazide  of  ethyl  chloronitroacetate,  scarcely  any  nitrogen  being 
evolved.  Alcoholic  ammonia  reacts  similarly,  yielding  the  corre¬ 
sponding  ammonio  derivative.  Polarity  effects  are  here  mani¬ 
fested,  since  it  has  been  shown  previously  (T.,  1922,  121,  911)  that 
the  strongly  positive  bromine  atom  is  readily  removed  by  reduction 
with  hydrazine,  whereas  in  the  chloro-ester  the  halogen  atom  is 
less  positive,  and  the  carboethoxy  group  is  eliminated.  C.  J.  S. 

Stereochemistry  of  a8-Anhydrotetrahydroxyadipic  Acids. 

P.  A.  Levene  and  H.  S.  Simms  (J.  Biol.  Chem.,  1925,  63,  351 — 
363). — Whereas  the  dissociation  constants  of  the  normal  saccharic 
acids  are  almost  identical,  those  of  their  aS-anhydro  derivatives 
fall  into  two  groups  corresponding  to  a  cis  and  trans  configuration ; 
application  of  the  formula  of  Bjerrum  (A.,  1923,  i,  1059)  to  the 
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values  determined  for  the  two  dissociation  constants  of  each  of 
these  acids  indicates  a  considerably  greater  distance  between  the 
carboxyl  groups  of  the  trans  acids  than  between  those  of  the  cis 
configuration.  The  aS-anhydro  acids  show  neither  mutarotation 
nor  lactone  formation.  Saccharic  acid  has  pKl  3-24,  pKi  4T2; 
mucic  acid,  pKl  3-19,  pK ,  3-99;  allomucic  acid,  pKl  3-30,  pKi  4T6. 
Of  the  cis  acids,  S-anhydrosaccharic  acid  has  pKl  1-98,  pK2  4-94; 
aS-anhydromucic  acid,  pKl  2-02,  pKi  4-53.  Of  the  trans  configuration, 
aS-anhydromannosaccharic  acid  has  pKl  2-81,  pKi  3-80;  aS-anhydro- 
iodosaccharic  acid,  pKl  3-03,  pKi  4-00.  C.  R.  H. 

Mucic  Acid.  E.  Khotinska  and  (Mme.)  T.  Epifanova  {Bull. 
Soc.  chim.,  1925,  [iv],  37,  548 — 554). — When  aqueous  mucic  acid 
is  neutralised  with  methylamine,  evaporation  and  distillation  yield 
the  methylamide  of  l-methylpyrrole-2- carboxylic  acid,  together 
with  a  little  1-methylpyrrole.  It  is  considered  that  the  former  is 
produced  from  the  methylamine  salt  of  the  half  methylamide  of 
mucic  acid,  NHMe,C0-[CH*0H]4,C02NH3Me  (I),  which  is  formed 
from  mucolactone  which  is  assumed  to  be  present  in  the  mucic 
acid  as  impurity.  In  confirmation  of  this  view,  it  is  shown  that 
a  compound,  which  is  regarded  as  I,  is  obtained  on  neutralisation 
of  mucolactone  with  methylamine;  with  hydrochloric  acid,  an 
acid  precipitate  is  formed,  from  which  boiling  sodium  hydroxide 
eliminates  methylamine,  whilst  dry  distillation  yields  the  methyl¬ 
amide  of  l-methylpyrrole-2-carboxylic  acid,  accompanied  by  very 
little  1-methylpyrrole.  A  mucic  acid  solution  prepared  at  0°  is 
heated,  and  by  titration  with  alkali  the  amount  of  lactonisation 
is  determined  (cf.  Hjelt,  A.,  1896,  i,  596),  but  the  quantity  of  sodium 
(or  barium)  hydroxide  required  to  neutralise  a  solution  of  pure 
mucic  acid,  free  from  lactone,  is  appreciably  less  than  the  theoretical. 
With  AT-sodium  hydroxide,  mucic  acid  gives  the  slightly  soluble 
anhydrous  sodium  salt,  but  the  salt  is  more  soluble  if  made  from 
freshly-prepared  mucic  acid.  A  hydrated  sodium  salt  is  also 
described.  E.  M.  H. 

Exchange  of  Functional  Groups  between  Two  Molecules. 
Passage  of  the  Alcoholic  Function  into  the  Aldehydic  Function 
and  Inversely.  A.  Verley  {Bull.  Soc.  chim.,  1925,  [iv],  37, 
537 — 542). — When  an  aldehyde  is  treated  with  excess  of  ethyl 
alcohol  in  presence  of  aluminium  (or  magnesium)  ethoxide,  the 
principal  reaction  is  represented  by  the  equation  R*CH04- 
Me*CH2*OH=R,CH2*OH-)-Me,CHO,  wdiilst  Titschenko's  reaction, 
2R*CH0=R*C0*0,CH2R,  is  secondary.  Thus  citronellal  and 
ethyl  alcohol  yield  acetaldehyde  and,  after  acidification,  citronellol, 
together  with  ethyl  citronellate  and  citronellyl  citronellate ;  some 
terpenes  and  sesquiterpenes  are  produced,  but  little  resin.  By 
this  method,  cinnamyl  alcohol  may  be  prepared  from  einnamalde- 
hyde.  From  the  products  obtained  by  reaction  of  geraniol  and 
butaldehyde  in  presence  of  geranyl  aluminate,  it  is  concluded  that 
the  exchange  of  functional  groups  first  yields  citral  and  butyl 
alcohol,  whilst  by  Titschenko’s  reaction  are  produced  butyl  butyrate, 
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geranyl  geranate,  geranyl  butyrate,  and  butyl  geranate.  It  is 
suggested  that  the  catalytic  cycle  comprises  four  stages,  of  which 
the  first  consists  in  the  formation  of  the  organo-metallic  derivative 
of  a  hemi-acetal  (I),  and  the  second  in  migration  of  the  group 
•OAl(OEt)2,  thus  : 

(I  )  Al(0Et)2*0‘CHR*0*CH2Me  ->  Al(0Et)2-0-CHMe-0-CH2R.  (II.) 

Compound  II  dissociates  to  give  Me*CH0+CH2R*0,Al(6Et)2 ; 
the  latter  by  reaction  with  ethyl  alcohol  forms  CH2R*OH+ 
Al(OEt)3.  Analogous  mechanisms  are  assigned  to  Titschenko’s 
reaction  and  to  Claisen’s  condensation  of  benzaldehyde  with  sodium 
benzyloxide.  F.  M.  H. 

Action  of  Sulphuric  Acid  and  Sulphuric  Anhydride  on 
Acetylene  Dichlorides.  H.  Lepouse  (Bull.  Soc.  chim.  Bely., 
1925,  34,  133 — 142). — Sulphuric  acid  (80 — 100%)  does  not  react 
with  acetylene  dichlorides  below  115°  and  at  120°  carbonisation 
begins.  Fuming  acid  containing  50%  of  free  anhydride  acts  in 
the  cold  to  form  chlorosulphoacetaldehyde,  the  barium,  salt  of 
which  was  isolated.  Sulphuric  anhydride  with  the  acetylene 

CHC1 

dichlorides  produces  in  the  cold  the  compound  S02<C_q_^>CHC1 

which  is  hydrolysed  by  cold  water  to  chlorosulphoacetaldehyde. 
The  potassium  salt  of  the  aldehyde  on  oxidation  with  cold  alkaline 
hydrogen  peroxide  gives  in  solution  potassium  monochlorosulpho- 
acetate.  Continued  action  of  water  vapour  on  the  aldehyde 
converts  it  (in  presence  of  60%  sulphuric  acid)  largely  into  chloro- 
acetaldehyde.  A.  Cousen. 

Catalysis  in  Acetal  Formation.  E.  W.  Adams  and  H. 
Adkins  (J.  Amer.  Chern.  Soc.,  1925,  47,  1358 — 1367 ;  cf.  A.,  1923, 
i,  301). — By  the  use  of  ferric  chloride  (4  g.)  as  catalyst,  a  97% 
yield  of  methylal  may  be  obtained  from  methyl  alcohol  (2  mols.) 
and  trioxymethylene  (1  mol.).  Calcium  chloride  is  a  more  efficient 
catalyst  than  ferric  chloride  in  the  preparation  of  acetal.  The  same 
equilibrium  point  is  reached  whether  calcium  chloride  or  hydrogen 
chloride  is  used  as  a  catalyst  in  the  preparation  of  acetals,  provided 
the  reaction  mixture  remains  homogeneous  in  both  cases.  Larger 
yields  of  acetals  are  obtained  when  sufficient  calcium  chloride  is 
present  to  cause  separation  of  an  aqueous  salt  solution  layer,  but 
the  greater  efficiency  of  calcium  chloride  as  compared  with  hydrogen 
chloride  becomes  less  marked  with  the  higher  alcohols  and  alde¬ 
hydes.  The  catalytic  power  of  salts  in  promoting  acetal  formation 
appears  to  be  connected  with  their  ability  to  form  alcoholates. 
All  the  known  catalysts  give  acid  solutions  in  water,  but  it  is 
concluded  that  hydrogen  ion  is  not  the  actual  catalyst,  as,  for 
example,  zinc  chloride  is  a  less  efficient  catalyst  than  calcium 
chloride.  It  is  suggested  that  the  catalytic  activity  is  seated  in 
the  acid  radical  of  the  undissociated  salt,  but  is  modified  by  the 
basic  element.  The  catalysis  of  32  acetal  condensations  was 
investigated,  and  the  following  new  acetals  were  prepared  : 
n-butylacetal,  b.  p.  186°;  sec. -butylacetal,  b.  p.  171°;  methylbutylal, 
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b.  p.  114°;  ethylbutylal,  b.  p.  143°;  n-propylbutylal,  b.  p.  182°; 
iso propylbutylal,  b.  p.  164° ;  isobutylbutylal,  b.  p.  203° ;  iso propyl- 
propylal,  b.  p.  146-5°;  ethylisobutylal,  b.  p.  138°;  isopropyliso- 
butylal,  b.  p.  158°;  iso propylfurfurylal,  b.  p.  201°;  iso propyl- 
heptylal ,  b.  p.  240°;  benzylidenedi-n-butyl  ether,  b.  p.  262°;  and 
benzylidenediisobutyl  ether,  b.  p.  255°.  A  method  for  preparing 
tert. -butyl  alcohol  from  isobutyl  alcohol,  through  isobutylene,  is 
described.  F.  G.  W. 

Relation  of  Structure,  Affinity,  and  Reactivity  in  Acetal 
Formation.  H.  Adkins  and  E.  W.  Adams  (J.  Amer.  Chem.  Soc., 
1925,  47,  1368 — 1381). — The  rates  of  reaction  and  equilibrium 
points  of  32  acetal  condensations  are  recorded,  the  reaction  mixtures 
being  in  all  cases  1  mol.  of  alcohol,  0-091  mol.  of  aldehyde,  and 
0-000465  g.  of  hydrogen  chloride  as  catalyst.  The  velocity  constants 
were  calculated  as  for  bimolecular  reactions,  and  from  them  the 
decreases  in  free  energy  (A F)  in  the  formation  of  acetal  from 
aldehyde  and  alcohol  were  obtained,  the  affinity  of  acetal  formation 
being  greater  the  smaller  the  value  of  A F.  The  affinity  of  acetal 
formation  from  acetaldehyde  and  the  following  alcohols  decreases 
in  the  order  :  iso  butyl,  re-butyl,  phenylethyl,  methyl,  w-propyl, 
ethyl,  benzyl,  sec. -butyl,  isopropyl,  isoamyl,  ter/. -butyl,  and  tert.- 
arnyl  alcohols.  From  ethyl  alcohol  and  various  aldehydes  the 
similar  order  is  re-butaldehyde,  propaldehyde,  acetaldehyde,  iso- 
butaldehyde,  rei-nitrobenzaldehyde,  furfuraldehyde,  benzaldehyde, 
cinnamaldehyde,  and  heptaldehyde.  The  same  order  is  preserved 
with  isopropyl  alcohol,  except  that  heptaldehyde,  cinnamaldehyde, 
and  benzaldehyde  come  after  furfuraldehyde,  in  that  order,  rei-nitro- 
benzaldehyde  not  being  recorded.  The  difference  in  affinity 
between  adjacent  members  of  the  series  of  aldehydes  becomes  less 
as  the  series  is  ascended.  A  decrease  in  affinity  is  observed  when 
carbon  atoms  or  a  phenyl  group  are  substituted  for  hydrogen  atoms 
of  the  carbinol  group.  Similar  substitution  on  the  [5-carbon  atom 
of  alcohols  has  little  effect,  but  causes  a  decrease  in  the  case  of 
aldehydes.  The  highest  affinities  were  observed  when  there  are 
four  carbon  atoms  on  either  the  alcohol  or  aldehyde  side  of  the 
acetal,  and  the  lowest  when  the  aldehyde  has  a  double  bond  in 
the  fiy  position,  as  in  benzaldehyde,  cinnamaldehyde,  and  furfur¬ 
aldehyde.  The  velocity  of  acetal  formation  is  least  with  methyl 
alcohol,  re-butyl  alcohol  being  next,  whilst  secondary  and  especi¬ 
ally  tertiary  alcohols  react  much  more  rapidly.  Of  the  aldehydes 
examined,  butaldehyde  forms  acetals  the  most  slowly,  whilst 
furfuraldehyde,  benzaldehyde,  cinnamaldehyde,  and  heptaldehyde 
react  hundreds  of  times  more  rapidly.  The  results  are  discussed 
with  particular  reference  to  the  conclusions  of  Derick  (cf.  A.,  1911, 
ii,  712),  and  to  current  electronic  theories.  F.  G.  W. 

Optimum  Conditions  for  the  Preparation  of  Keten  from 
Acetone.  C.  D.  Hurd  and  W.  H.  Tallyn  (J.  Amer.  Chem.  Soc., 
1925,  47,  1427 — 1430;  cf.  A.,  1923,  i,  312). — Keten  is  obtained  in 
a  yield  of  35 — 40%,  by  passing  acetone  through  a  “  pyrex  ”  tube 
heated  at  695 — 705°,  the  length  of  the  (electric)  furnace  being 
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80  cm.,  at  a  rate  of  about  5  c.c.  per  min.  From  25%  to  40%  of 
the  acetone  introduced  is  decomposed.  No  keten  is  obtained  if 
the  heated  tube  is  of  iron.  F.  G.  W. 

Ketens.  L.  Additive  and  Polymerisation  Reactions  of 
Dimethylketen.  H.  Staudinger  ( Helv .  Chim.  Acta ,  1925,  8, 
306 — 332). — I.  New  Compounds  of  Dimethylketen  and 
Carbon  Dioxide.  [With  F.  Felix  and  H.  Harder.] — Dimethyl- 
malonic  anhydride  is  prepared  in  good  yield  by  the  action  of  acetic 
anhydride  and  a  trace  of  sulphuric  acid  on  dimethylmalonic  acid 
followed  by  removal  of  mineral  acid  by  barium  carbonate  and 
of  excess  of  anhydride  in  a  vacuum,  or,  more  simply,  by  the  pro¬ 
tracted  action  of  acetic  anhydride  on  dimethylmalonic  acid.  It 
decomposes  at  100°  in  a  sealed  tube  almost  quantitatively  into 
tetramethylcycZobutanedione,  whereas  in  the  presence  of  a  little 
trimethylamine  at  70 — 80°  it  affords  “  tetramethylacetonedi  carboxylic 
anhydride  ”  [fi-keto-ccccyy-tetramethylglutaric  anhydride],  m.  p.  78°, 
in  90%  yield.  This  compound  decomposes  into  carbon  dioxide 
and  dimethylketen  when  strongly  heated.  Its  constitution  is 
established  by  its  decomposition  by  water  and  alkali  hydroxides 
or  aniline  into  dimethylmalonic  and  tsobutyric  acids  or  their 
derivatives.  It  is  transformed  by  bromine  into  dimethylmalonyl 
bromide.  It  is  converted  by  the  successive  action  of  hydrogen 
chloride  and  aniline  in  the  presence  of  benzene  into  dimethylmalon- 
anilic  acid  and  Mobutyranilide  and  by  hydrogen  chloride  and 
alcohol  into  tetramethylcycZobutanedione.  With  phenylhydrazine 
it  affords  the  phenylhydrazone  of  tetramethylcycZobutanedione. 
It  is  also  formed  by  the  action  of  carbon  dioxide  on  a  concentrated 
ethereal  solution  of  dimethylketen  containing  a  trace  of  trimethyl¬ 
amine  at  —80°.  During  the  latter  reaction  a  compound,  Ci4Hi807, 
m.  p.  132  (decomp.)  [probably  a  mixed  anhydride  of  [3-keto- 
aayy-tetramethylglutaric  and  dimethylmalonic  acids  since  it  yields 
dimethylketen  and  carbon  dioxide  when  strongly  heated  and 
P-keto-aayy-tetramethylglutaric  anhydride,  tetramethylcycZo- 
butanedione,  and  dimethylketen  when  cautiously  heated  in  a  vacuum 
at  120 — 130°],  and  a  substance,  C19H24O10,  are  also  produced. 

II.  Additive  Products  of  High  Molecular  Weight  from  Di¬ 
methylketen  and  Carbimides  or  Carbon  Disulphide.  [With 
F.  Felix  and  E.  Geiger.] — Dimethylketen  combines  with  certain 
carbimides  (methyl-  and  ^-methoxyphenyl-carbimide  and  methyl- 
and  allyl-thiocarbimide  are  exceptions)  and  with  carbon  disulphide 
in  the  presence  of  trimethylamine  giving  products  which  are 
chemically  analogous  with  those  obtained  from  carbon  dioxide  but 
different  physically  in  that  they  are  highly  polymerised  (mol.  wt. 
2000 — 6000)  and  yield  colloidal  solutions.  Dimethylketen  and 
phenylcarbimide  at  —80°  combine  in  the  molecular  ratios,  1  :  4 
and  2  :  3,  yielding  the  compounds,  C32H2605N4  and  C29H2705N3 ; 
even  in  the  presence  of  an  excess  of  phenylcarbimide,  the  dimethyl¬ 
keten  becomes  highly  polymerised  to  a  certain  extent.  Dimethyl¬ 
keten  (2  mols.),  phenylcarbimide  (2  mols.),  and  carbon  dioxide 
(1  mol.)  yield  the  compound  C23H22°6N2-  The  substances 
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C34H3205N2  and  C26H2609N4,  softening  at  215°  and  145°,  re¬ 
spectively,  are  derived  from  dimethylketen  (2  mols.)  and  a-naphthyl- 
carbimide  (2  mols.),  and  dimethylketen  (3  mols.)  and  p-nitro- 
phenylcarbimide  (2  mols.),  respectively.  All  these  substances 
decompose  into  dimethylketen  and  the  carbimide  when  heated. 
They  are  transformed  by  alkali  hydroxide  in  alcoholic  solution  into 
dimethylmalonanilic  acid,  isobutyranilide,  and  the  corresponding 
urethane.  Dimethylketen  (5  mols.)  and  carbon  disulphide  (2  mols.) 
give  the  compound  C22H30O5S4,  decomp.  160°,  whereas  dimethyl¬ 
keten  (4  mols.),  carbon  disulphide  (2  mols.),  and  carbon  dioxide 
(1  mol.)  afford  the  substance  C19H2406S4. 

[With  H.  Harder.] — Dimethylketen  (5  mols.)  and  carbonyl 
sulphide  (2  mols.)  yield  the  compound  C22H30O7S2,  decomp.  110° 
after  softening  at  90°. 

III.  Polymerised  Products  of  High  Molecular  Weight  from 
Dimethylketen.  [With  F.  Felix,  P.  Meyer,  and  H.  Harder.] 
— Amorphous  poly  dimethylketen  s  of  high  molecular  weight  are 
obtained  by  the  action  of  a  trace  of  trimethylamine  on  pure 
dimethylketen  at  —80°  or  — 20°,  in  the  presence  of  light  petroleum 
or  ether,  or  by  passing  dimethylketen  vapour  into  an  excess  of 
trimethylamine  at  — 80°;  the  products  decompose  at  temperatures 
varying  from  100°  to  above  200°.  They  are  depolymerised  to 
dimethylketen  when  heated,  the  process  taking  place  most  smoothly 
with  the  polymerides  of  highest  temperature  of  decomposition. 
They  readily  absorb  bromine,  are  converted  by  aniline  into  iso- 
butyranilide  and  resinous  products  and  by  concentrated  nitric  acid 
into  dimethylmalonic  acid  and  some  isobutyric  acid.  The  latter 
acids  are  also  obtained  by  the  action  of  hydrogen  chloride  in 
ethereal  solution.  Alcoholic  sodium  hydroxide  solution  converts 
them  into  tetramethylacetone,  iso  butyric  and  dimethylmalonic 
acids,  and  an  acid,  m.  p.  120 — 121°,  which  has  not  been  fully 
investigated.  They  are  transformed  by  successive  treatment  with 
ozone  and  boiling  wrater  into  acetone  and  non-volatile  products 
from  which  a  homogeneous  material  could  not  be  separated.  When 
heated  with  hydrogen  under  high  pressure  they  yield  non-uniform, 
oily  products. 

[With  E.  Stirnemann.] — Keten,  when  preserved  in  acetone 
solution  for  1 — 2  days  at  —80°,  passes  into  polyketen,  (C2H20)4, 
m.  p.  about  53°  (decomp.),  which  appears  to  form  a  link  betwreen 
the  crystalline  cyc/obutanedione  derivatives  and  the  colloid-dis¬ 
perse  polydimethylketens. 

IV.  Constitution  of  the  Highly  Polymerised  Additive  and 
Polymerisation  Products  of  Dimethylketen. — In  explanation 
of  the  differences  in  the  physical  properties  of  the  crystalline  and 
colloidal  additive  and  polymerisation  products,  it  is  suggested  that 
the  former  contain  closed  rings  as  in  the  case  of  (3-keto-aayy-tetra- 
methylglutaric  anhydride  and  analogous  substances,  whereas  in  the 
latter  ring  closure,  probably  on  account  of  strain,  is  impossible  and 
the  compounds  are  thus  composed  of  long  chains  of  units  of  the  type, 

•  •  •  •  [CO-CMe^CO-NR-CO-CMe^CO-NR-CO-CMeJ*  -  •  • 

H.  W. 
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Action  of  Mixtures  of  Nitric  Acid  and  Hydrochloric  Acid 
on  Acetone. — W.  J.  Boyd  (J.  Soc.  Chem.  Ind.,  1925,  44,  222t). — 
Chloroisonitrosoacetone  and  a  mixture  of  dichlorodinitromethane 
with  what  appeared  to  be  chloropierin,  were  obtained  by  treating 
acetone  with  mixtures  of  concentrated  hydrochloric  acid  and  nitric 
acid  below  50°,  and  at  50 — 80°,  respectively.  The  action  of  a 
mixture  of  fuming  nitric  acid  and  sodium  chloride  on  acetone 
yielded  mainly  chlorotrinitromethane.  L.  A.  C. 

Action  of  Calcium  Hydride  on  certain  Organic  Compounds. 
II.  Methyl  Ethyl  Ketone.  C.  Porlezza  and  U.  Gatti  ( Gazzetta , 
1925,  55,  224 — 234;  cf.  A.,  1924,  i,  1042). — In  the  action  of  calcium 
hydride  on  methyl  ethyl  ketone,  the  resulting  condensation  pro¬ 
ducts  of  high  boiling  point  vary  in  both  quality  and  proportion  as 
the  action  is  prolonged.  Just  as  when  other  condensing  agents, 
either  acid  or  basic,  are  used,  only  one  of  the  possible  isomeric 
homomesitones  is  produced,  namely,  CMeEtICH’COEt ;  as  regards 
the  higher  homologues,  the  results  obtained  are  analogous  to  those 
obtained  by  Ekeley  and  Hove  (A.,  1923,  i,  997).  As  with  acetone, 
so  with  methyl  ethyl  ketone,  calcium  constitutes  a  less  efficient 
condensing  agent  than  its  hydride.  On  diethyl  ketone,  calcium 
hydride  does  not  appear  to  exert  any  appreciable  condensing 
influence.  In  general,  the  results  show  that  condensation  by  means 
of  calcium  hydride,  like  that  effected  by  calcium  carbide  (cf. 
Bodroux  and  Taboury,  A.,  1908,  i,  854;  1909,  i,  766),  occurs  with 
compounds  containing  the  group  *COCH3.  T.  H.  P. 

Odorants.  H.  Thoms  (Arch.  Pharm.,  1925,  263,  241 — 273). — 
I.  Capacity  for  Condensation  of  isoButaldehyde.  [With  H. 
Kahre.] — From  iso butaldehyde,  by  condensation  with  the  appro¬ 
priate  alcohols  in  the  presence  of  hydrogen  chloride,  are  obtained 
the  following  derivatives  :  the  diisobutylacetal,  b.  p.  94 — 95°/ 
28  mm. ;  the  diisoamylacetal,  b.  p.  125 — 127°/28  mm. ;  the  dibenzyl- 
acetal,  b.  p.  194°/20  mm.  All  have  an  odour  of  fusel  oil.  In  the 
presence  of  10%  sodium  hydroxide  the  aldehyde  condenses  with 
various  ketones,  forming  unsaturated  ketones,  the  aliphatic  ones 
being  of  pleasant  odour.  With  methyl  ethyl  ketone  there  is  formed 
$-methyl-&y-hepten-€-one,  CHPr^lCH’COEt,  b.  p.  167°/772  mm., 
53 — 56°/15  mm.,  62 — 65°/23  mm.,  d20  0-8550,  n p  1-44303  ( semi - 
carbazone,  m.  p.  174 — 175°),  which  gives  on  addition  of  bromine 
an  oil,  and  on  catalytic  reduction  (3-methylheptan-c-one.  With 
diethyl  ketone  there  is  formed  $-?nethyl-Ay-octen-£-one, 
CHPr?:CH-CH2'COEt, 

b.  p.  73 — 77°/19  mm.,  d 19  0-8628,  %>  1-44533  ( semicarbazone ,  m.  p. 
147 — 148°),  giving  on  catalytic  reduction  fi-meihyloctan-^-one,  b.  p. 
180 — 185°,  d20  0-8353,  nD  1-43479  (semicarbazone,  m.  p.  129°),  and 
on  reduction  with  sodium  and  alcohol  fi-methyloctan-^-ol,  b.  p. 
74 — 79°/18  mm.,  d12  0-8402,  wD  1-43850.  With  methyl  propyl 
ketone  there  is  formed  ^-methyl- Ay-octen-e-one,  b.  p.  68 — 78°/24  mm., 
d 12  0-9011,  nD  1-47477  ( semicarbazone ,  m.  p.  187 — 188°),  giving  with 
acid  potassium  ferrocyanide  a  white  precipitate,  and  on  reduction 
with  sodium  and  alcohol  $-methyloctan-e-ol,  b.  p.  79— 84°/14  mm. 
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With  methyl  isopropyl  ketone  there  is  formed  ^-dimethyl -^y-hepten- 
t-one,  b.  p.  68 — 74°/16  mm.,  d12  0-8788,  nD  1-48138  ( semicarbazone , 
m.  p.  165°),  giving  on  reduction  with  sodium  and  alcohol  dimethyl - 
heptan-e-ol,  b.  p.  173 — 178°.  With  acetophenone  there  is  formed 
phenyl  y -methyl -&a-butenyl  ketone,  m.  p.  137-5°.  With  p-amino- 
acetophenone  there  is  formed  the  corresponding  p -amino  derivative, 
giving  a  yellow  hydrochloride,  which  was  diazotised  and  coupled 
with  dimethylaniline,  giving  a  solution  of  4-y -methyl- Aa-pentenoyl- 
4' -dimethylaminoazobenzene,  the  hydrochloride  of  which  was  isolated 
in  very  impure  form.  On  treatment  with  urethane  and  hydrochloric 
acid,  isobutaldehyde  gives  iso  but  ylidenediur ethane,  m.  p.  157°. 

II.  New  Derivatives  of  Eugenol.  [With  M.  Kemp.] — 
Nitrous  acid  converts  dihydroeugenyl  methyl  ether  (3  :  4-dimethoxy- 
propylbenzene)  into  6-nitro-3  : 4-dimethoxypropylbenzene.  The 
corresponding  amino  compound  reacts  with  potassium  cyanate 
and  acid  to  give  the  corresponding  Q-carbamido  compound,  m.  p. 
200 — 201° ;  with  ammonium  thiocyanate  and  acid  to  give  the 
6-thiocarbamido  compound,  m.  p.  193° ;  and  with  allyl  thiocarbimide 
to  give  the  s-6-allylthiocarbamido  compound,  m.  p.  154°.  All  are 
of  indifferent  odour.  The  amino  compound  and  its  hydrochloride 
react  with  aldehydes  giving  additive  compounds  or  azomethines 
and  their  hydrochlorides.  The  following  are  described  :  6 -phenyl- 
hydroxymethylamino  -3:4-  dimethoxy- 1  -propylbenzene , 

CHPh(OH)*NH*C6H2Pr(OMe)2, 

m.  p.  79 — 80°,  and  its  hydrochloride,  m.  p.  187 — 189°;  the  corre¬ 
sponding  Q-benzylidene  compound  (from  the  additive  compound 
by  the  action  of  zinc  chloride),  CHPh!N*C6H2Pr(OMe)2,  m.  p.  85°, 
and  its  hydrochloride  ;  the  6-p -dimethylaminobenzylidene  compound, 
m.  p.  80 — 81°,  and  its  dihydrochloride,  m.  p.  206°;  the  6 -piperonyl- 
idene  compound,  m.  p.  112°,  and  its  hydrochloride,  m.  p.  197 — 198°; 
the  6-o-hydroxybenzylidene  compound,  m.  p.  118 — 119°,  insoluble 
in  alkali,  and  its  hydrochloride,  m.  p.  101°;  the  6-p -methoxy  benzyl  - 
idene  compound,  m.  p.  68 — 69°,  and  its  hydrochloride,  m.  p.  135° 
(the  former  being  prepared  from  the  latter) ;  the  additive  compound 
with  cinnamaldehyde,  m.  p.  58 — 59°,  and  its  hydrochloride,  m.  p. 
195 — 198° ;  the  6-cinnamylidene  compound,  hydrochloride,  m.  p. 
118°  ;  the  p -dimethylaminocinnamaldehyde  additive  compound,  m.  p. 
39 — 40°;  and  the  hydrochloride,  m.  p.  200 — 201°. 

III.  New  Asymmetric  Tertiary  Alcohols  of  High  Molecular 
Weight,  and  the  Direction  in  which  they  lose  Water.  [With 
B.  Ambrus.] — From  methyl  nonyl  ketone,  by  the  Grignard  reaction, 
various  tertiary  alcohols  have  been  prepared.  All  are  converted 
by  means  of  acetic  anhydride  or  sulphuric  acid  into  ethylene  hydro¬ 
carbons,  the  structure  of  the  latter  being  determined  by  oxidation. 
In  most  cases  the  hydroxyl  group  removes  a  hydrogen  atom  from 
the  largest  alkyl  group  present.  The  alcohols  and  hydrocarbons 
are  of  faintly  aromatic  odour.  The  following  substances  were 
prepared  :  the  known  methylethylnonylcarbinol,  b.  p.  126 — 129°/ 
10  mm.,  d  0-8423,  which  on  losing  the  elements  of  water  yields 
y-methyl-Ay-dodecene,  b.  p.  105 — 107°/12  mm.,  d  0-7802,  which  gives 
on  oxidation  rt-nonoic  acid ;  methyl-n-propylnonylcarbinol,  b.  p. 
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140 — 142°/13  mm.,  145°/14  mm.,  d  0-8406,  which  on  losing  the 
elements  of  water  yields  8-methyl- As -tridecene,  b.  p.  115 — 117°/ 

10  mm.,  d  0-788,  which  gives  on  oxidation  w-nonoic  acid;  methyl- 
v&opropylnonylcarbinol,  b.  p.  140 — 142°/14  mm.,  d  0-845  (which 
contained  as  by-product  a  hydrocarbon,  b.  p.  225 — 242°/10  mm.), 
which  gives,  on  losing  the  elements  of  water,  [3y-dimethyl-Av- 
dodecene,  b.  p.  116 — 122°/13  mm.,  d  0-7858,  giving  on  oxidation 
n-nonoic  acid;  methylisobutylnonylcarbinol,  b.  p.  145 — 150°/13  mm., 
d  0-8386,  which  on  losing  the  elements  of  water  yields  $8-dimethyl- 
A5 -tridecene,  which  gives  on  oxidation  n-nonoic  acid ;  phenylmethyl- 
nonylcarbinol,  decomposing  on  distillation,  which  on  losing  the 
elements  of  water  yields  ^-phenyl- ^-undecene,  b.  p.  166 — 170°/ 

11  mm.,  d  0-8801,  which  gives  on  oxidation  w-nonoic  acid  and 

acetophenone;  benzylmethylnonylcarbinol,  b.  p.  196 — 200°/12  mm., 
200 — 203°/14  mm.,  d  0-9217,  which  on  losing  the  elements  of  water 
yields  $-benzylideneundecane,  yellow,  b.  p.  177 — -178°/12  mm., 
180°/13  mm.  (decomp.),  d  0-8790,  which  gives  on  oxidation  methyl 
nonyl  ketone  and  benzoic  acid.  B.  F. 

New  Reaction-  of  the  Pentoses.  G.  Bertrand  (Bull.  Soc. 
Chim.  biol.,  1925,  7,  436 — 439). — A  question  of  priority. 

C.  P.  S. 

Thomas’  Naphthol  Reaction  for  Free  and  Combined 
Pentoses.  G.  Deniges  (Bull.  Soc.  Chim.  biol.,  1925,  7,  440 — 
442). — A  question  of  priority.  The  author  re-publishes  his  method 
of  identifying  the  individual  pentoses  and  hexoses  by  their  reactions 
with  a-  and  (3-naphthol.  C.  P.  S. 

Replacement  of  Reactive  Hydrogen  Atoms  in  Sugars, 
Hydroxy-  and  Amino-acids  by  the  Triphenylmethyl  Residue. 

B.  Helferich,  L.  Moog,  and  A.  Junger  (Ber.,  1925,  58,  [B], 
872 — 886;  cf.  A.,  1924,  i,  500). — d-Glueose  is  converted  by  tri¬ 
phenylmethyl  chloride  in  the  presence  of  anhydrous  pyridine  at 
0°  into  triphenylmethyl- a-d-glucose,  m.  p.  (  +  2EtOH)  57 — 58°  after 
softening  at  45°  or  (dried),  decomp.  100°  after  softening  at  60°, 
[a]n  +59-6°  to  +38-0°  in  pyridine.  The  downward  mutarotation 
is  in  harmony  with  the  conception  that  the  triphenylmethyl  group 
is  attached  to  the  £  carbon  atom,  but  the  ready  hydrolysis  of  the 
ether  by  alkali  hydroxide  as  well  as  by  acid  is  somewhat  unexpected. 
The  isolated  ether  is  transformed  by  acetic  anhydride  in  the  presence 
of  pyridine  into  triphenylmethyl- a-d-glucose  tetra-acetate,  m.  p.  129 — 
131°,  [a]^  -f-97-40  in  pyridine,  whereas  the  action  of  acetic  anhydride 
on  the  ether  which  has  not  been  separated  from  the  solution  in 
which  it  was  formed  yields  triphenylmethyl-$-d-glucose  tetra-acetate, 
m.  p.  163 — 164°,  [a]p  4-44-8°  in  pyridine.  The  assignment  of  the 
a-  and  ^-configurations  to  the  tetra-acetates  is  based  on  the 
comparison  of  their  m.  p.  and  specific  rotations  with  those  of  the 
glucoses  and  their  penta- acetates.  Either  compound  is  converted 
by  phosphorus  pentabromide  into  the  known  dibromoacetoglucose. 
Galactose  yields  triphenylmethyl-d-galactose,  m.  p.  (4-2EtOH), 
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73 — 75°  after  softening  at  72 — 73°  or  (  +  |EtOH)  decomp.  108° 
after  softening  at  76°,  [ajg  -|-0580  to  +2-24°  in  pyridine.  Dextrose 
isopropylidene  ether  and  triphenylmethyl  chloride  give  a  syrupy 
product  which  is  transformed  by  benzoyl  chloride  in  the  presence 
of  pyridine  into  triphenylmethyldibenzoyldextrose  isopropylidene  ether, 
m.  p.  78 — 79°  (slight  decomp.)  after  softening  at  74°,  [oc]|f  — 4*5° 
in  pyridine,  or  m.  p.  97 — 99°  (decomp.)  after  softening  at  90°, 
Mi)  — 4-0°  in  pyridine  (the  two  substances  appear  to  be  produced 
irregularly  under  identical  conditions).  Gluconphenylhydrazide 
is  readily  transformed  by  triphenylmethyl  chloride  into  triphenyl - 
methyl-d-gluconphenylhydrazide,  decomp.  101°  after  softening  at 
93°  (+2-5H20),  M"d  +3-0°  in  pyridine  (anhydrous),  [oc]d  +4-8° 
in  pyridine.  The  triphenylmethyl  group  is  readily  removed  by 
dilute  acids,  whereas  alcoholic  potassium  hydroxide  converts  the 
compound  into  potassium  triphenylmethyl-d-gluconate,  decomp. 
198 — 199°,  Ml;  +7-7°  in  acetone.  The  hydrazide  is  converted  by 
benzoyl  chloride  in  the  presence  of  pyridine  into  the  corresponding 
tetrabenzoyl  derivative,  m.  p.  173°  after  softening  at  168°,  [a]“  +36-2° 
in  pyridine,  from  which  the  triphenylmethyl  residue  is  fairly  readily 
removed  by  acids. 

The  use  of  triphenylmethyl  chloride  can  also  be  extended  to 
hydroxy  compounds  which  do  not  belong  to  the  sugar  group.  Thus, 
ethyl  (3-hydroxypropionate  affords  ethyl  $-triphenylmethoxypro- 
pionate,  m.  p.  104 — 105°,  which  is  converted  by  methyl-alcoholic 
hydrogen  chloride  (1%)  into  P-hydroxypropionic  acid  and  by 
alcoholic  potassium  hydroxide  (5%)  into  fi-triphenylmethoxypro- 
pionic  acid,  m.  p.  163 — 164°  (the  sodium  salt  is  described).  p-Hydr- 
oxybenzoic  acid  gives  the  monotriphenylmethyl  ether  of  a  dimole- 
cular  anhydride,  C33H2405,  m.  p.  219 — 220°.  Phenol  gives  phenyl 
triphenylmethyl  ether,  m.  p.  103°,  in  poor  yield ;  in  spite  of  the 
acidic  nature  of  the  parent  substance,  the  ether  is  comparatively 
very  stable  towards  alkali  hydroxide  although  readily  hydrolysed 
by  acids.  During  the  preparation  of  these  ethers,  the  formation 
of  an  additive  compound  of  triphenylcarbinol  and  hydrogen  chloride 
or  triphenylmethyl  chloride  and  water,  m.  p.  174°,  is  frequently 
observed;  it  is  converted  by  warm  ethyl  alcohol  into  triphenyl¬ 
methyl  ethyl  ether. 

Carbamide  and  triphenylmethyl  chloride  in  the  presence  of 
pyridine  at  100°  yield  ditriphenylmethylcarbamide,  m.  p.  245°  after 
softening  at  243°,  which  is  extraordinarily  resistant  towards  alkali 
hydroxide.  Under  similar  conditions  thiocarbamide  affords  tri- 
phenylmethylthiocarbamide,  m.  p.  222°  (decomp.).  The  possibility 
is  thus  indicated  of  protecting  the  amino  groups  of  amino-acids 
and  peptides  by  the  introduction  of  the  triphenylmethyl  complex. 
Thus  ethyl  aminoacetate  hydrochloride  gives  ethyl  triphenylmethyl- 
aminoacetate,  m.  p.  114°,  which  is  hydrolysed  by  cautious  treatment 
with  alcoholic  potassium  hydroxide  solution  to  triphenylmethyl- 
aminoacetic  acid,  m.  p.  about  168°,  decomp.  180°  [the  sodium  and 
copper  (also  +3MeOH)  salts  are  described].  Since,  however,  more 
drastic  treatment  with  alkali  hydroxide  leads  to  the  elimination 
of  the  triphenylmethyl  residue,  the  method  appears  of  limited 
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applicability.  Ethyl  dl-a-triphenylmethylaminopropionate,  m.  p. 
100°,  is  converted  similarly  into  dl-a -triphenylmethylaminopropionic 
acid  (+2®tOH),  the  sodium  salt  of  which  is  described.  Ethyl 
glycyltriphenylmethylaminoacetate,  m.  p.  161°,  triphenylmethyl  - 
glycylglycine,  m.  p.  180°  (decomp.)  after  softening  at  175°,  and  the 
sodium  salt  of  the  latter  are  described. 

Diphenylamine  and  triphenylmethyl  chloride  yield  a  compound, 
C3iH26N,  m.  p.  240°,  in  which  the  triphenylmethyl  residue  appears 
to  replace  a  nuclear  hydrogen  atom,  since  the  compound  is  not 
hydrolysed  by  acids  or  alkali  hydroxide,  gives  no  indication  of 
dissociation  into  radicals,  and  is  not  identical  with  the  substance 
prepared  by  Wieland  and  Lecher  (A.,  1911,  i,  569).  H.  W. 


d-Glucose  e£-Dichlorohydrin.  B.  Helferich,  G.  Sprock, 
and  E.  Besler  ( Ber .,  1925,  58,  [U],  886 — 891). — a-Methylglucoside 
dichlorohydrin  sulphate  (cf.  A.,  1921,  i,  497)  is  converted  by  sodium 
hydroxide  into  sodium  a-methylglucoside  dichlorohydrin  sulphate 
(cf.  A.,  1923,  i,  654),  which  when  further  treated  with  sodium 
hydroxide  exchanges  the  halogen  atom  (presumably)  in  the  £  position 
for  the  hydroxy  group  thus  yielding  sodium  a-methylglucoside 
c-chlorohydrin  y-sulphate  (-f-H20),  m.  p.  131°  (decomp.),  anhydrous, 
m.  p.  135°  (decomp.),  [a]??  +48-9°  in  aqueous  solution.  a-Methyl- 
glucoside  e£- dichlorohydrin  (A.,  1923,  i,  655)  yields  a  diacetate, 
m.  p.  110°,  dibenzoate,  m.  p.  117°,  [a]n  +180-6°  in  pyridine,  and 
di-p-toluenesulphonate,  [a]ff  +95-8°  in  pyridine.  Successive  treat¬ 
ment  of  a-methylglucoside  dichlorohydrin  sulphate  with  ammoniacal 
methyl  alcohol  and  concentrated  hydrochloric  acid  leads  to  the 
production  of  d -glucose  e£- dichlorohydrin ,  m.  p.  180°  after  darkening 
at  168°,  [a]o  +180-05  to  +126-1°  in  pyridine;  the  compound  is 
also  formed  by  the  action  of  12Ar-sulphuric  acid  on  sodium  a-methyl¬ 
glucoside  dichlorohydrin  sulphate  at  70°.  Since  it  yields  a  non¬ 
crystalline  phenylosazone  and  p -nitrophenylosazone,  it  must  contain 
a  hydroxy  group  in  the  p-position.  The  action  of  concentrated 
hydrochloric  acid  at  the  atmospheric  temperature  on  a-methyl¬ 
glucoside  dichlorohydrin  sulphate  leads  essentially  to  the  elimin- 

_ q _  ation  of  the  methyl  group  and 

qjj  production  of  d -glucose  t^-dichloro- 


O  O 


(I.) 


so„ 


106°  (decomp.)  after  softening  at 
103°,  [a]f?  (initial)  -67-96°  in 
water ;  the  substance  is  slowly 


mutarotatory  in  aqueous  solution,  but  the  process  is  accompanied 
by  hydrolysis.  It  is  readily  transformed  by  sodium  hydroxide 
into  sodium  d-glucose  e£- dichlorohydrin  ( ?)  y-sulphate. 

The  presence  of  the  chlorine  atoms  in  the  expositions  in  the 
series  of  compounds  is  established  by  the  observation  that  d-glucose 
+-chlorohydrin  contains  a  free  hydroxy  group  in  the  P-position 
and  the  probability  that  vicinal  hydroxy  groups  are  involved  in 
the  esterification  by  sulphuric  acid.  H.  W. 


Lactose.  E.  O.  Whittier  ( Chem .  Reviews ,  1925,  2,  85 — 125). 
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Polysaccharides.  XXXIII.  New  Sugar,  Lichotriose,  from 
Lichenin.  P.  Karrer  and  H.  Lier  ( Helv .  Chim.  Acta,  1925,  8, 
248 — 249). — Lichenase,  freed  from  cellobiase  by  fractional  adsorp¬ 
tion  of  the  latter  on  aluminium  hydroxide  in  weak  acetic  acid  sus¬ 
pension,  only  attacks  lichenin  (reserve-cellulose)  (cf.  A.,  1924,  i, 
471).  When  lichenin  is  so  treated  until  about  half  is  saccharified 
it  is  broken  down  into,  chiefly,  dextrose  and  lichotriose,  isolated 
as  the  osazone,  m.  p.  178°,  [a]D  — 46-47°  in  alcohol.  W.  A.  S. 

Electrolysis  of  a  Colloidal  Solution  of  Hemicellulose. 

E.  Lenoble  (Chim.  ei  Ind.,  1925,  13,  560). — When  the  alkaline 
waste  liquors  from  “  viscose  ”  manufacture  are  electrolysed  the 
volume  of  the  hydrogen  generated  is  at  first  much  more  than  twice 
that  of  the  oxygen.  Eventually  the  normal  ratio  is  attained. 
Carbon  dioxide  is  produced,  so  that  the  sodium  hydroxide  present 
is  converted  gradually  into  sodium  carbonate.  As  this  proceeds, 
hemicellulose  is  thrown  out  of  solution.  It  is  supposed  that  the 
cellulose  present  is  oxidised  completely.  No  hydrocarbons  are 
produced  by  reduction  at  the  cathode.  W.  A.  S. 


Structure  of  Humic  Acids  and  Coal.  J.  Marcusson  (Ber., 
1925,  58,  [5],  869 — 872). — Autoxidation  of  furfuryl  alcohol  in  the 
presence  of  1%  sodium  hydroxide  solutions  yields  humic  acids, 
which  are  soluble  in  dilute  sodium  hydroxide  solution  or  ammonia. 
It  is  therefore  suggested  that  the  humic  acids  contain  furan  nuclei 
so  united  as  to  produce  a  six-membered  ring  (I),  thus  accounting 
for  the  production  from  them  of  benzenecarboxylic 
acids,  phenols,  protocatechuic  acid,  nitrophenols, 
chloroanil,  etc.  The  presence  of  the  furan  nucleus 
in  humic  acids,  lignin,  lignite,  and  coal  is  indicated 
further  by  the  observation  that  when  these  substances 
are  destructively  distilled  and  the  gases  evolved 
are  passed  through  alcoholic  hydrogen  chloride  solu¬ 
tion,  solid  black  condensation  products  are  formed 
which  are  insoluble  in  alkali  hydroxide,  whereas  the  aqueous  dis¬ 
tillate  gives  the  reactions  characteristic  of  furanaldehydes  and 
yields  humic  acids  soluble  in  alkali  hydroxides  when  evaporated 
to  dryness  with  hydrochloric  acid. 

The  natural  transformation  of  humic  acids  into  lignite  can  be 
imitated  by  heating  them  at  250°  in  the  absence  of  air  and  presence 
of  mineral  oil,  whereby  pyrohumic  anhydrides  and  humic  ketones 
are  formed.  Similarly  the  conversion  of  lignite  into  coal  can  be 
effected  by  heating  under  pressure. 

Fischer  and  Schrader’s  observation  that  pyrrole  derivatives  are 
produced  by  the  distillation  of  natural,  in  contrast  to  artificial, 
humic  acids  is  not  to  be  regarded  as  evidence  against  the  presence 
of  the  furan  ring ;  the  natural  acids  contain  nitrogen,  owing  to 
which  the  furan  substances  are  transformed  into  pyrroles. 


H.  W. 

Oxidation  of  Coal  and  of  its  Naphthalene  Extracts.  M. 

Oswald  and  R.  Pinta  (Chim.  et  Ind.,  1925, 13,  547 — 551). — Further 
experiments  on  Lorraine  coals  show  that  the  proportion  soluble  in 
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naphthalene  falls  from  12 — 14%  to  6 — 7%  when  the  coal  is  oxidised 
(as  on  the  surface  of  a  lump).  It  appears  that  the  oxidation  affects 
chiefly  the  constituents  that  dissolve  in  naphthalene,  and  that  it 
produces  products  no  longer  extractable.  [Cf.  B.,  1925,  485.] 

W.  A.  S. 

Action  of  Nitrous  Acid  on  Aliphatic  Primary  Amines,  and 
Formation  of  Aliphatic  Diazo  Compounds.  J.  Berk  and 
P.  H.  Hermans  ( Chem .  Weekblad,  1925,  22,  270— 272).— A 
theoretical  paper  outlining  a  scheme  for  the  mechanism  of  the 
reaction.  The  first  product  is  an  amine  nitrite,  which  loses  water 
with  formation  of  a  diazo  base,  this  product  undergoing  condensation 
to  a  ring  compound,  which  loses  the  two  nitrogen  atoms,  the  carbon 
ring  so  formed  opening  by  addition  of  the  elements  of  water.  A 
polymethylene  ring  may  by  this  mechanism  be  “  widened  ”  or 
“  contracted,”  and  unsaturated  hydrocarbons  as  well  as  alcohols 
may  result.  An  alcohol  is  not  the  direct  product  of  the  reaction. 

S.  I.  L. 

Molecular  Compounds  of  the  Amino-acids  and  Diketo- 
piperazines.  I.  P.  Pfeiffer  and  0.  Angern  (Z.  physiol.  Chem., 
1925,  143,  265 — 271). — Molecular  compounds  of  glycine  anhydride 
and  anthranilic  acid  (1  :  2) ;  glycine  anhydride  and  salicylic  acid 
(1:2);  sarcosine  anhydride  and  p-aminobenzoic  acid  (1:1); 
sarcosine  anhydride  and  anthranilic  acid  (1:2);  sarcosine  anhydride 
and  skatole  (1:2)  have  been  prepared.  The  residual  valencies  which 
allow  of  the  formation  of  such  molecular  compounds  probably  play 
an  important  part  in  the  structure  of  the  proteins.  H.  D.  K. 

Isolation  of  a  Product  of  Hydrolysis  of  the  Proteins 
Hitherto  Undescribed.  S.  B.  Schryver,  H.  W.  Buston,  and 
D.  H.  Mukherjee  ( Proc .  Roy.  Soc.,  1925,  B,  98,  58 — 65). — By  the 
application  to  isinglass  of  the  “  carbamate  ”  method  for  the  separ¬ 
ation  of  the  products  of  protein  hydrolysis  (this  vol.,  i,  89),  the 
glycine  fraction  was  found  to  contain  a  base  which,  after  separation 
as  phosphotungstate  and  purification  by  precipitation  with  mercuric 
chloride,  was  isolated  as  a  deliquescent,  cream-coloured  powder, 
C6H1403N2.  It  is  very  soluble  in  water,  but  insoluble  in  almost  all 
organic  solvents ;  it  dissolves  in  a  boiling  mixture  of  pyridine  and 
glacial  acetic  acid.  It  is  strongly  basic  and  forms  salts  which  are 
extremely  soluble  in  water.  The  picrate,  nitrate ,  copper  salt,  and 
chloroaurate  are  described.  The  base  is  not  precipitated  by  silver 
salts  even  in  alkaline  solution,  and,  in  the  ordinary  process  for  the 
separation  of  the  hexone  bases,  is  therefore  found  in  the  lysine 
fraction.  The  base  did  not  melt  without  decomposition,  and  was 
optically  inactive  owing  to  the  method  of  isolation.  The  tribenzoyl 
compound  has  m.  p.  68 — 69°.  From  the  formation  of  this  com¬ 
pound,  the  behaviour  of  the  base  when  treated  with  nitrous  acid, 
the  presence  of  a  carboxyl  group,  and  its  existence  as  a  hydroxy 
compound  and  not  as  a  lactone,  it  is  suggested  that  the  base 
is  ae-diamino-P-hydroxy-n-hexoic  acid.  The  authors  name  it 
“  oxylysine.”  “  Oxylysine  ”  has  also  been  isolated  from  the 
alkali- soluble  protein  of  oats,  and  a  method  of  determination  based 
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on  the  method  of  isolation  has  demonstrated  its  presence  in  fish 
gelatin,  the  albumin  of  cabbage  leaf,  and  edestin.  It  appears  to  be 
absent  from  (or  present  only  in  traces  in)  the  hydrolysis  products  of 
gelatin  of  mammalian  origin,  casein,  fibrin,  and  egg-white. 

C.  P.  S. 

Transformation  of  Peptide-like  Substances.  IV.  Hydro¬ 
lytic  Deamination  of  Amino-acids.  M.  Bergmann,  A.  Mieke- 
ley,  F.  Weinmann,  and  E.  Kann  (Z.  physiol.  Chem.,  1925,  143, 
108 — 127). — Methyl  2-phenyloxazoline-4-carboxylate  (this  vol.,  i, 
235)  is  transformed  into  the  methyl  ester  of  O-benzoylserine,  m.  p. 
130 — 132°,  by  heating  in  aqueous  solution  for  one  hour  at  100°. 
When  this  ester  is  treated  with  one  mol.  of  sodium  hydroxide,  it  is 
decomposed  into  ammonium  benzoate  and  an  oil ;  with  excess  of 
sodium  hydroxide  (2-5  mols.),  on  the  other  hand,  it  is  transformed 
into  JV-benzoylserine.  Strong  aqueous  ammonia  converts  it  into  the 
amide  of  AT-benzoylserine,  m.  p.  164°. 

Hydrolysis  of  anhydroglycylserine  anhydride  I  (this  vol.,  i,  235) 
with  5N- hydrochloric  acid  yields  ammonia,  glycine,  and  an  acid, 
c5h7o4n,  m.  p.  90° ;  the  latter  yields  glycine  on  hydrolysis  with 
concentrated  hydrochloric  acid. 

Ethyl  2-phenyloxazoline-5-acetate  is  converted  by  dilute  hydro¬ 
chloric  acid  into  y-amino-(3-benzoxybutyric  acid  ( picrate ,  m.  p.  197° 
decomp. ;  ethyl  ester,  m.  p.  102°  indef.)  and  by  ammonia  and  alkalis 
into  ethyl  y-benzamido- (3-hydro  xybutyrate.  On  heating  with  excess 
of  5AT-hydrochloric  acid,  2-phenyloxazoline-5-acetamide  (A.,  1924, 
i,  18)  is  converted  into  y-amino-[3-benzoxybutyric  acid;  the 
different  behaviour  with  1  mol.  of  acid  has  been  described  previously 
( loc .  cit.). 

The  colour  reactions  described  by  Abderhalden  and  Komm  (this 
vol.,  i,  175)  are  not  specific  for  diketopiperazine  compounds. 

E.  S. 

Racemisation.  Action  of  Alkali  on  d-Aianyl-d-alanine 

Anhydride.  P.  A.  Levene  and  M.  H.  Pfaltz  ( J .  Biol.  Chem., 
1925,  63,  661 — 668). — When  d-alanyl-d-alanine  anhydride  is 

dissolved  in  1  %  solution  in  A-sodium  hydroxide  the  initial  optical 
rotation  falls  rapidly  and  almost  parallel  with  the  increase  of  the 
amino-nitrogen,  until  equilibrium  is  reached  when  the  latter 
amounts  to  50%  of  the  total  nitrogen ;  on  hydrolysing  the  resulting 
solution  of  the  peptide  with  hydrochloric  acid,  almost  optically  pure 
d-alanine  is  obtained.  If  the  solution  contains  only  one  equivalent 
of  alkali,  the  change  in  rotation  is  much  more  rapid  than  the 
hydrolysis,  and  the  alanine  obtained  by  hydrolysing  the  solution 
after  equilibrium  has  been  attained  is  largely  racemised.  The 
degree  of  racemisation  is  therefore  dependent  on  the  time  during 
which  the  unhydrolysed  anhydride  is  exposed  to  the  action  of 
alkali.  The  results  suggest  that  the  racemisation  of  proteins  by 
alkali  may  be  due  to  the  presence  of  ketopiperazides  in  the  molecule. 

C.  R.  H. 

Glutathione.  Synthesis.  C.  P.  Stewart  and  H.  E.  Tunni- 
cliffe  ( Biochem .  J.,  1925,  19,  207 — 217). — Glutathione  has  been 
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synthesised  by  two  methods  :  (a)  The  acid  bromide  of  hydantoin- 
propionic  acid,  which  was  prepared  by  the  action  of  phosphorus 
tribromide  on  hydantoinpropionic  acid,  was  coupled  with  cystine 
dimethyl  ester,  yielding  di(hydantoinpropionyl)cystine.  By 
boiling  the  latter  with  calcium  hydroxide,  the  hydantoin  ring  was 
opened.  The  uramino-acid  thus  obtained  was  converted  into  the 
amino-acid  by  treating  it  with  potassium  nitrite  and  precipitating 
the  dipeptide  with  mercuric  sulphate.  This  preparation  is  partially 
racemised  [a}|®gj  =  — 30-6°.  ( b )  Glutamyl  monobromide  was 

prepared  by  treating  a  suspension  of  glutamic  acid  in  dry  toluene 
with  phosphorus  tribromide.  This  compound  was  coupled  with 
cystine  dimethyl  ester,  which  yielded  diglutamylcystine  (gluta¬ 
thione),  giving  all  the  chemical  properties  of  glutathione  isolated  by 
Hopkins  (A.,  1921,  i,  635),  [a]Hgj  — 97-4°  (natural  glutathione  in 
aqueous  solution  =  — 98-3° ;  in  10%  hydrochloric  acid  — 89-2°). 
On  coupling  glutamyl  monobromide  with  aniline,  glutamyl 
monoanilide  hydrochloride,  NHPh*C5H803N,HCl,  colourless  spear¬ 
head  crystals,  was  obtained.  On  oxidising  the  monoanilide 
in  alkaline  solution  with  hydrogen  peroxide  succinanilic  acid  was 
obtained.  The  acid  bromide  from  which  the  anilide  was  derived 
is  therefore  represented  by  the  formula 

C0Br*CH2-CH2-CH(NH2)-C02H. 

The  above  methods  are  generally  applicable  to  the  synthesis  of 
dipeptides  of  the  type  CHRR,-NH-C0-CH2*CH2-CH(NH2)C02H. 

s.  s.  z. 

Structure  of  the  Protein  Molecule.  E.  Abderhalden  and 
E.  Komm. — (See  i,  848.) 

Oxidation  of  Polypeptides  and  of  2  :  5-Diketopiperazines. 

E.  Abderhalden  and  E.  Komm. — (See  i,  848.) 

Brominated  Keratin  and  Hydroxykeratin.  II.  Z.  Stary. 
— (See  i,  847.) 

Limits  of  Precipitability  of  Gelatin  by  Tannin.  J.  A. 

Smorodincev  and  A.  N.  Adova. —  (See  i,  847.) 

Formation  of  Carbamide  from  Ammonium  Hydrogen 
Carbonate  Solution  at  the  Body  Temperature.  F.  Fichter 
and  W.  Kern  ( Helv .  Chun.  Acta,  1925,  8,  301 — 306;  cf.  Fichter, 
Steiger,  and  Stanisch,  A.,  1919,  i,  69). — Appreciable  quantities  of 
carbamide  are  formed  in  8 — 14  days  in  moderately  dilute  solutions 
of  ammonium  hydrogen  carbonate  in  pure  water  at  37°  in  the 
presence  of  suitable  catalysts.  The  yields  increase  with  increasing 
concentration  of  the  solution  and  with  increasing  absorptive  power 
of  the  catalyst.  Animal  charcoal  and  spongy  platinum  are 
effective.  The  presence  of  iron  in  the  charcoal  does  not  appear  to 
be  important.  H.  W. 

Tetra-alkylsuccinimides  and  their  Pharmacological  Action. 

A.  W.  Dox  (J.  Amer.  Chem.  Soc.,  1925,  47,  1471— 1477).— Azo- 
methylethylacetonitrile,  CMeEt(CN),N.’N*CMeEt*CN,  m.  p.  57°, 
was  obtained  by  the  oxidation,  with  bromine  water,  of  the  crude 
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corresponding  hydrazo  compound  obtained  by  the  aotion  of 
hydrazine  sulphate  and  sodium  cyanide  on  methyl  ethyl  ketone 
(cf.  Thiele  and  Heuser,  A.,  1896,  i,  340).  On  hydrolysis  with  75% 
sulphuric  acid,  this  yielded  s.-dimethyldiethylsuccinic  acid,  m.  p. 
147 — 148°  with  formation  of  the  anhydride,  b.  p.  250 — 255°. 
dZ-a-Methylbutyric  acid  was  always  formed  during  the  hydrolysis  of 
the  above  nitrile,  s .-Dimethyldiethylsuccinimide,  m.  p.  93 — 94°,  was 
prepared  by  heating  the  ammonium  salt  of  the  above  dimethyl- 
diethylsuccinic  acid  in  a  sealed  tube  at  170 — 175°.  Azodiethyl- 
acetonitrile,  m.  p.  74 — 75°,  obtained  similarly,  afforded  tetraethyl- 
succinic  acid,  m.  p.  150 — 151°  (cf.  Walker  and  Walker,  T.,  1905,  87, 
965),  and  tetraethylsuccinonitrile,  m.  p.  47°,  together  with  a-ethyl- 
butyric  acid.  Tetraethylsuccinimide,  m.  p.  104°,  was  obtained  by 
heating  the  acid  with  an  equal  weight  of  ammonium  carbonate  in 
a  sealed  tube  at  175°.  Intraperitoneal  injection  of  solutions  of 
the  sodium  salts  of  the  above  succinimides  into  white  mice  produced 
convulsions  and  general  symptoms  resembling  those  of  strychnine 
poisoning,  without  any  sedative  action,  although  these  compounds 
have,  in  common  with  nirvanol,  veronal,  and  the  dialkylhomo- 
phthalimides  (cf.  Lumiere  and  Perrin,  A.,  1920,  i,  846),  the  grouping 
•CRR'-CONH-.  F.  G.  W. 

Creatinine.  J.  Kapfhammer  ( Biochem .  Z.,  1925,  156,  182 — 
189). — The  creatine  esters  described  by  Dox  and  Yoder  (A.,  1923, 
i,  127)  are  derivatives  of  creatinine.  The  methyl  alcohol  is  firmly 
attached  to  the  creatinine  hydrochloride,  and  is  removed  along  with 
hydrogen  chloride  if  the  latter  is  eliminated.  J.  P. 

Thermochemistry  of  the  Butenonitriles.  P.  Bruylants 
and  A.  Christiaen  (Bull.  Soc.  chim.  Bely.,  1925,  34,  144—150). — 
The  molecular  heat  of  combustion  at  constant  pressure  of  the 
crotononitrile,  b.  p.  107-9 — 108-0°,  is  571-9  cal.,  that  of  the  isomeric 
crotononitrile,  b.  p.  120-8 — 120-9°,  is  573-8  cal.,  that  of  vinylaceto- 
nitrile  574-9  cal.,  and  that  of  cyanocycZopropane  581-5  cal.  The 
results  point  to  the  crotononitrile  of  higher  boiling  point  as  corres¬ 
ponding  with  isocrotonic  acid.  A.  Cousen. 

Reactions  of  Triethylphosphine.  J.  N.  Collie  (J.  Chem. 
Soc.,  1925,  127,  964 — 965). — Triethylphosphine  reacts  violently 
with  phosphorus  trichloride  with  liberation  of  phosphorus;  silicon 
tetrachloride  and  sulphur  monochloride  behave  similarly,  yielding 
silicon  and  sulphur.  Iodobenzene  and  triethylphosphine  react 
slowly  to  give  a  compound,  PEt3,PhI,  whilst  trimethylene  dibromide 
yields  the  compound,  PEt3,(CH2)3Br2.  The  addition  of  a  small 
quantity  of  triethylphosphine  to  chloral  causes  the  vigorous  form¬ 
ation  of  metachloral ;  when  the  reaction  between  triethylphosphine 
and  chloral  hydrate  takes  place  in  anhydrous  ether,  there  is  obtained 
an  oily  liquid  which  dissolves  in  water  and  yields  a  chloroplatinate, 
[PEt3,C2H302Cl3]2PtCl4.  From  the  products  of  reaction  of  triethyl¬ 
phosphine  with  formaldehyde  and  acetaldehyde  the  salts 
[PEt3,CH3OCl]2PtCl4 
and  [PEt3,C2H;jOCl]2PtCl4  are  formed. 


C.  J.  S. 
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Organic  Compounds  of  Tin.  Stannonic  Acids  and  some 
of  their  Derivatives.  J.  G.  F.  Druce  ( Rec .  trav.  chim.,  1925, 
44,  340—344;  cf.  A.,  1920,  i,  426,  ii,  908;  1922,  i,  516,  689,  1206; 

1924,  i,  24,  277,  380;  T.,  1921,  119,  758;  1922,  121,  1859).— Mainly 

a  summary  of  results  already  published.  By  the  interaction  of  the 
alkyl  halogen  compounds  of  tin  ’with  silver  cyanide  the  corresponding 
cyanides,  R3SnCN,  R2Sn(CN)2,  and  RSn(CN)3  are  obtained. 
Hydrolysis  of  these  compounds  results  in  the  elimination  of  the 
cyanogen  group  ;  R2Sn(CN)2+H20==R2Sn0-f2HCN,  although  the 
tin  dipropyl  dicyanide  yields  ammonia  and  the  hydrolysis  possibly 
follows  the  normal  course,  Pr2Sn(CN)2-j-4H20  =  Pr2Sn(C0oH)2-)- 
2NH..  ‘  J.  W.  B. 

Organic  Compounds  of  Lead.  G.  Calingaert  ( Chem .  Reviews, 

1925,  2,  43—83). 

Germanium.  IX.  Germanium  Tetraethyl.  Preparation 
and  Purification  of  Zinc  Diethyl.  Analysis  by  Combustion 
of  a  Liquid  containing  Carbon  and  Hydrogen.  L.  M.  Dennis 
and  F.  E.  Hance  (J.  Amer.  Chem.  Soc.,  1925,  47,  370— 377).— An 
apparatus  is  described  for  preparing  and  purifying  zinc  diethyl  in 
an  atmosphere  of  carbon  dioxide  with  exclusion  of  air.  From  this 
is  prepared  germanium  tetraethyl  under  the  same  conditions.  The 
reaction  2ZnEt2-f-GeCl4=2ZnCl2-j-GeEt4  is  catalysed  violently  by 
germanium  tetraethyl  itself,  but  proceeds  regularly  if  traces  of 
both  products  of  the  system  are  added  with  the  germanium  chloride. 
An  improved  method  of  combustion  analysis  for  a  liquid  is  described 
in  which  an  auxiliary  current  of  air  is  drawn  into  the  combustion 
tube  from  an  inlet  tube  ending  flush  with  the  cork.  Germanium 
tetraethyl  has  the  theoretical  molecular  weight  as  a  vapour  and  in 
benzene  solution.  Its  m.  p.  and  b.  p.  are  respectively  — 90°±0-2 
and  163-5°,  d 243  0-9911,  and  n 20  1-400.  It  is  slowly  attacked  by 
chlorine,  bromine,  and  iodine  at  the  ordinary  temperature,  and  is 
completely  oxidised  on  prolonged  boiling  in  nitric  acid  solution 
with  ammonium  persulphate.  L.  J.  H. 

Hydrogenation  of  Benzene  in  Presence  of  Metallic  Copper. 

R.  N.  Pease  and  R.  B.  Purdum  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
1435 — 1442). — Benzene  is  reduced  to  cyclohexane  when  passed  with 
excess  of  hydrogen  at  140°  over  the  active  copper  obtained  by  the 
slow  reduction  of  copper  oxide  with  hydrogen  at  150 — 300°.  At 
140°,  the  reaction  is  unimolecular  with  respect  to  benzene  as  long 
as  the  latter  is  present  in  small  concentrations  (0-07 — 0-15%).  The 
deviation  of  the  reaction  constant  noted  with  higher  concentrations 
of  benzene  appears  to  indicate  that  reduction  must  be  preceded  by 
adsorption  of  hydrogen  by  the  catalyst,  whereas  with  higher  con¬ 
centrations  of  benzene,  this  is  prevented  by  the  preferential 
adsorption  of  the  latter  (cf.  A.,  1923,  ii,  842).  Measurements  of  the 
temperature  coefficient  of  the  reduction  at  160 — 280°,  over  two 
samples  of  catalyst,  indicated  a  maximum  rate  of  conversion,  in 
both  cases,  at  230°,  whilst  the  change  in  velocity  with  temperature 
was  practically  the  same  for  the  two  catalysts  over  the  same  tern- 


ORGANIC  CHEMISTRY. 


i.  799 


perature  interval.  The  bearing  of  this  anomaly  on  the  equilibrium 
data  of  Dougherty  and  Taylor  (A.,  1923,  ii,  549)  is  discussed. 

F.  G.  W. 

Structure  of  Benzene.  J.  J.  van  Laar  ( Chem .  Weekblad, 
1925,  22,  286 — 287). — The  fact  that  the  constants  b  and  \/a  of  the 
gas  equation  are  additive,  and  that  a  doubly-linked  carbon  atom 
always  has  the  value  1-55  for  100 \/a  supports  the  symmetrical 
formula  for  benzene,  the  values  calculated  for  benzene  derivatives 
on  the  assumption  that  all  the  carbon  atoms  are  doubly  bound 
agreeing  with  the  values  found  by  experiment.  S.  I.  L. 

Attempts  to  Synthesise  Benzene  by  Condensation  of 
Acetylene  at  a  High  Temperature.  A.  Kovache  and  E. 
Tricot  (Chim.  et  hid.,  1925,  13,  361—372,  537— 547).— When 
acetylene  is  passed  through  a  silica  tube  packed  with  fragments  of 
quartz  or  porcelain  and  heated  at  about  700°,  10 — 40%  of  the  gas 
is  converted  into  a  tar,  d  0-950 — 0-980,  containing  approximately 
58%  of  benzene.  The  tube,  however,  rapidly  becomes  choked  with 
carbon,  part  of  the  acetylene  being  decomposed.  The  deposit 
augments  more  rapidly  and  the  operation  becomes  dangerous  if  the 
acetylene  is  passed  into  the  tube  too  quickly.  When  active 
charcoal  was  used  for  packing  the  tube,  the  results  were  similar  to 
those  obtained  by  Zelinski  (A.,  1924,  i,  359;  1923,  i,  1169).  The 
best  temperature  is  about  650°.  Wood  charcoal,  coke,  “  aluminous 
coke,”  porcelain,  quartz,  pumice,  and  brick  all  gave  similar  results. 
Active  charcoal  does  not  bring  about  the  condensation  unless  it  has 
been  heated  for  some  time,  and  the  other  materials  all  function  better 
when  their  surfaces  are  covered  with  a  thin  layer  of  carbon  (formed 
by  decomposition  of  acetylene).  Nevertheless,  the  authors  conclude 
that  Zelinski ’s  statement  that  active  charcoal  has  a  specific  catalytic 
action  has  no  foundation  in  fact.  In  these  experiments,  30 — 60% 
of  the  through-put,  or  33 — 76%  of  the  acetylene  consumed,  was 
converted  into  a  tar  containing  28%  of  benzene,  1-5%  of  toluene,  and 
7*5%  of  naphthalene.  The  deposition  of  carbon,  with  eventual 
choking  of  the  tube,  cannot  be  avoided  by  lowering  the  temperature, 
for  very  little  condensation  takes  place  at  500 — 570°.  The  heat  of 
reaction  will  keep  up  the  temperature  in  the  tube,  no  external  heat 
being  applied,  for  a  certain  time. 

When  the  benzene  formed  was  quickly  removed  from  the  sphere 
of  action,  by  fixing  the  heating  tube  (porcelain  or  silica)  vertically, 
and  fitting  inside  it  a  copper  cooling  tube,  the  tar  obtained  had 
substantially  the  same  composition  as  before,  although  the  yield  on 
the  condensation  was  much  superior ;  70 — 90%  on  the  through-put, 
or  about  90%  of  that  actually  consumed,  was  converted  into  a  tar 
of  d  0-940 — 0-990  containing  about  28%  of  benzene,  0-5%  of 
toluene,  and  4-3%  of  naphthalene.  The  porcelain  tube  became 
lined  with  a  thin  deposit  of  graphite,  but  this  seemed  to  improve  the 
yield ;  the  copper  tube,  on  the  other  hand,  needed  frequent  cleaning. 
The  temperature  slope  in  the  reaction  space  is  enormous,  and  the 
energy  consumed  very  great.  When  hydrogen  or  methane  is  present 
in  the  acetylene  the  condensation  is  checked,  but  not  otherwise 
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affected.  Neither  methane  nor  illuminating  gas  (oxygen-free) 
condenses  or  deposits  carbon  under  the  above  conditions.  Benzene, 
likewise,  is  unaffected.  The  condensation  of  acetylene  appears 
therefore  to  be  the  result  of  many  simultaneous  reactions,  of  which 
that  producing  benzene  is  only  one.  W.  A.  S. 

Electrochemical  .Oxidation  of  Homologues  of  Benzene. 
II.  Cymene.  F.  Fichter  and  J.  Meyer  ( Helv .  Chim.  Acta, 
1925,  8,  74 — 83 ;  cf.  A.,  1924,  i,  629 ;  this  vol.,  i,  381). — The  electro¬ 
chemical  oxidation  of  cymene  in  an  emulsion  with  aqueous  sulphuric 
acid  yields  p-isopropylbenzaldehyde,  a  little  p-isopropylbenzoic 
acid,  p-acetylbenzoic  acid,  and  terephthalic  acid.  The  methyl 
group  is  first  attacked,  whereas  the  isopropyl  residue  remains 
intact  until  the  conversion  of  methyl  into  carboxyl  is  complete. 
Among  chemical  reagents,  an  analogous  action  is  effected  only  by 
manganese  dioxide  and  permanganate  in  alkaline  solution.  When 
the  oxidation  is  conducted  in  sulphuric  acid-acetone  solution,  the 
products  are  p-isopropylbenzyl  alcohol,  p-isopropylbenzaldehyde, 
p-isopropylbenzoic  acid,  p-propenylbenzoic  acid  (the  barium  salt  is 
described),  ( ?)  diisopropylbenzyl  ether,  a  small  quantity  of  a 
phenolic  substance,  and  much  resin.  The  formation  of  the  com¬ 
pound  C10H12(OH)2  (cf.  Law  and  Perkin,  A.,  1905,  i,  761)  could  not 
be  detected.  H.  W. 

F.  p.  of  p-Dichlorobenzene.  N.  C.  Cooper  (Can.  Chem.  Met., 
1925,  9,  59). — p-Dichlorobenzene  has  f.  p.  53-13±0  02°. 

Chemical  Abstracts. 

Polarisation  of  Nitrosobenzene.  R.  Robinson  (Chem.  and 
Ind.,  1925,  44,  456 — 458). — Two  types  of  conjugated  systems  are 
distinguished  :  (1)  that  present  in  p-aminocrotonic  ester,  and  termed 
“  crotenoid  ”  which  is  responsible  for  the  characteristic  reactions  of 
aromatic  amines  and  phenols  and  for  the  reactive  methylene  groups 
in  the  groupings,  -COCH2-,  •CH2'CH.,CH-CO-,  •CH2-C:C-C:C-N02, 
etc.;  (2)  that  present  in  crotonaldehyde,  and  comprising  such 
groups  as  carbonyl  associated  with  unsaturated  centres— termed 
“  crotonoid.”  Substances  showing  keto-enolic  tautomerism  are 
crotonoid  in  the  ketonic  and  crotenoid  in  their  enolic  modifications. 
Nitrosobenzene  and  similar  compounds  (azo  compounds  and  possibly 
sulphoxides)  contain  overlapping  crotenoid  and  crotonoid  systems, 
and  the  normal  activations  induce  the  addition  of  both  positive  and 
negative  ions  to  the  o-p-positions  to  the  nitroso  or  azo  groups,  never 
to  the  m-position.  The  crotenoid  system  is  involved  in  the  p-sub- 
stitution  reactions  described  by  Ingold,  the  crotonoid  system  in 
the  alkaline  hydrolysis  of  nitrosodimethylaniline.  Both  systems 
are  involved  in  the  dimerisation  of  nitrosobenzene.  When  nitroso¬ 
benzene  functions  as  a  base,  positive  ions  or  their  equivalent  are 
attracted  to  the  nitrogen  atom ;  when  it  reacts  as  a  system  analogous 
to  carbonyl,  negative  ions  are  similarly  attracted.  Accordingly, 
although  nitrosobenzene  cannot  be  used  to  diagnose  polarities,  it 
can  be  used  to  determine  the  most  reactive  centres  of  other  molecules. 
In  correction  of  Gulland  and  Robinson’s  earlier  statements  (T., 
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1923,  123,  989),  the  effects  discussed  are  now  regarded  as  better 
explained  by  general  polarity  of  the  alkyl  groups.  It.  B. 

Reaction  of  certain  Organic  Compounds  with  Nitrogen 
Pentoxide.  L.  B.  Haines  and  H.  Adkins  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1419 — 1426;  cf.  Schaarschmidt,  this  vol.,  i,  123, 
532). — Nitrogen  pentoxide  and  benzene  react  quantitatively  at  0°, 
even  in  dilute  carbon  tetrachloride  solution,  with  formation  of 
nitrobenzene  and  nitric  acid.  Dinitrobenzene  is  not  formed  if 
rise  in  temperature  is  prevented,  but  equivalent  quantities  of 
nitrobenzene  and  nitrogen  pentoxide  react  violently  at  0°  with 
formation  of  m-dinitrobenzene,  which  is  not  further  nitrated  by 
nitrogen  pentoxide  at  76°.  In  carbon  tetrachloride  solution, 
bromobenzene  is  converted  by  nitrogen  pentoxide  into  the  p-nitro 
derivative  exclusively.  Toluene  affords  similarly  a  mixture  of 
nitro toluenes,  b.  p.  228°,  whilst  benzoic  acid  is  unaffected.  Phenol 
yields  picric  acid,  and  ?i- heptane  affords  a  mixture  of  liquid  products, 
which  could  not  be  distilled.  With  pyridine,  nitrogen  pentoxide 
forms  first  an  additive  product  from  which  pyridine  is  recovered  on 
treatment  with  water.  Triethylamine  reacts  explosively  with 
nitrogen  pentoxide,  but  triethylamine  nitrate  was  the  only  product 
identified.  In  presence  of  moisture,  ethylene  is  converted  by 
nitrogen  pentoxide  into  ethylene  dinitrate,  but  is  otherwise 
practically  unattacked.  Stilbene  yielded  a  brown  gum,  containing 
16%  of  nitrogen,  which  could  not  be  purified.  Tetrachloroethylene 
dissolves  nitrogen  pentoxide  and  remains  unattacked  in  the  cold, 
but  on  warming  oxidation  takes  place  with  formation  of  trichloro- 
acetyl  chloride  and  oxalyl  chloride.  cycIoHexene  reacts  smoothly 
with  nitrogen  pentoxide  between  0°  and  —30°,  with  formation  of  a 
nitro-alcohol,  C6H10(NO2)(OH),  b.  p.  89 — 92°/9  mm.,  a  dinitrate , 
b.  p.  140 — 144°/9  mm.,  and  a  nitro-nitrate,  C6H10O5N2,  crystalline, 
none  of  which  could  be  completely  purified.  (By- Dimethyl- AP- 
butylene  affords  similarly  a  dinitrate,  yellow,  b.  p.  80 — 90°/24  mm., 
and  Py-dinitro-Py-dimethyl-w-butane,  m.  p.  210 — 211°  (cf.  Bewad, 
A.,  1906,  i,  393),  together  with  a  brown  liquid,  b.  p.  above  120°/24  mm. 

F.  G.  W. 

Action  of  Acid  Chlorides  on  Trimethylamine.  L.  W.  Jones 
and  H.  F.  Whalen  (J.  Amer.  Chem.  Soc.y  1925,  47,  1343 — 1352). — 
When  trimethylamine  is  treated  with  benzenesulphonvl  chloride  in 
absolute  ether,  it  yields  benzenesulphondimethylamide  and  tetra- 
methylammonium  chloride.  In  aqueous  solution,  the  formation 
of  Vorlander  and  Nolte’s  salt,  PhS02’NMe3Cl  (cf.  A.,  1913,  i,  1321) 
could  not  be  confirmed.  ^p-Toluenesulphonyl  chloride  reacts 
similarly,  but  benzenesulphinyl  chloride  in  ether,  and  benzoyl 
chloride  in  benzene,  are  without  action  on  trimethylamine.  Acetyl 
bromide  yields  trimethylammonium  bromide  and  keten  (cf.  Staedel, 
A.,  1886,  940).  The  action  of  nitrosyl  chloride  on  trimethylamine 
in  ether  yields  nitric  oxide,  trimethylammonium  chloride,  and 
probably  chlorotrimethylamine,  which  hydrolyses  very  readily 
with  formation  of  formaldehyde  and  dimethylamine.  An  attempt 
to  synthesise  chlorotrimethylamine  by  the  action  of  methylene 
vol.  cxxviii.  i.  // 
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chloride  and  methylene  iodide  on  dimethylamine  afforded  dimethyl 
ammonium  chloride  and  tetramethylmethylenediamine  (cf.  Henry, 
Bull.  Acad.  roy.  Belg.,  1892,  [3],  26,  303;  1894,  28,  368).  By 
treating  dimethylamine  with  methyl  chloromethyl  sulphate  in  ether 
in  a  carbon  dioxide-ether  freezing  mixture,  and  evaporating  the 
solvent,  a  hygroscopic  residue  was  obtained  which  gave  positive 
tests  for  formaldehyde  and  dimethylamine,  and  from  which  an 
orange,  hygroscopic  chloroplatinate,  m.  p.  indefinite,  was  prepared, 
probably  that  of  chlorotrimethylamine.  F.  G.  W. 

Action  of  Hydroxylamine  on  Sulphinic  Acids  and  their 
Derivatives.  H.  F.  Whalen  and  L.  W.  Jones  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  1353 — 1357). — The  product  of  the  action  of  benzene- 
sulphinyl  chloride  on  hydroxylamine  in  cold  ether  is  benzenesulphon- 
amide,  which  is  formed  apparently  by  the  rearrangement  of  benzene- 
sulphinhydroxamic  acid.  A  similar  reaction  takes  place  in  aqueous 
alkaline  solution.  Hydroxylamine  benzenesulphinate,  m.  p.  83 — 85°, 
is  formed  smoothly  from  the  free  acid  and  base  in  alcoholic  solution, 
^t  loses  water  at  100 — 1 10°,  but  the  product  is  again  benzenesulphon- 
amide,  which  is  also  obtained  by  the  action  of  hydroxylamine 
hydrochloride  on  benzenesulphinamide  in  aqueous  or  alcoholic 
solution.  The  action  of  p-toluenesulphinyl  chloride  is  similar. 

F.  G.  W. 

Preparation  of  Hydrocarbons  by  the  Reaction  between 
Alkyl  Sulphonates  and  Organo-magnesium  Halides.  H. 

Gilman  and  N.  J.  Beaber  (J.  Amer.  Chem.  Soc.,  1925,  47,  518 — 525). 
— In  the  preparation  of  hydrocarbons  by  the  interaction  of  p-toluene- 
sulphonic  esters  and  organo-magnesium  halides  (cf.  T.,  1912,  101, 
273;  A.,  1921,  i,  664;  1923,  i,  453),  the  best  yields,  in  the 

aliphatic  series,  are  obtained  when  the  Grignard  reagent  contains 
the  largest  possible  alkyl  group.  Magnesium  aryl  and  aralkyl 
halides  react  equally  well  with  all  alkyl  p-toluenesulphonates.  Aryl 
p-toluenesulphonates  react  differently,  and  yield  sulphones  and 
phenols.  The  following  p-toluenesulphonates  were  prepared  by 
Hahn  and  Walter’s  method  (cf.  A.,  1921,  i,  651)  :  n -butyl,  b.  p. 
163— 165°/3  mm.,  df  1-120,  rif  1-5050;  iso  butyl,  b.  p.  163— 165°/3 
mm.,  df  1-125,  rif  1-5050;  sec. -butyl,  decomposes  on  distillation, 
df  1-140,  nf  1-5100;  n -amyl,  b.  p.  169— 170°/3  mm.,  df  1-100, 
nf,  1-5028;  and  benzyl  p-toluenesulphonate,  m.  p.  55°.  Syntheses, 
by  the  above  method,  of  18  typical  hydrocarbons  are  described. 
Preparations  involving  the  use  of  magnesium  benzyl  chloride  gave 
an  unidentified  hydrocarbon,  m.  p.  119 — 120°.  F.  G.  W. 

Alternating  Polarity  in  Chain  Compounds.  C.  F.  van 

Duin  (J.  Amer.  Chem.  Soc.,  1925,  47,  585 — 587). — A  criticism  of 
the  conclusions  of  Conant  and  Kirner  (A.,  1924,  i,  273),  the 
irregularities  in  whose  (bimolecular)  reaction  constants  are  explained 
on  the  termolecular  mechanism  of  the  analogous  reaction  between 
a|3-dibromo  compounds  and  inorganic  iodides,  put  forward  bv  the 
author  (A.,  1924,  i,  702).  F.  G.  W. 
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Alternating  Polarity  in  Chain  Compounds.  J.  B.  Conant, 
W.  R.  Kirner,  and  R.  E.  Hussey  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  587 — 589). — Reply  to  van  Duin  (cf.  preceding  abstract).  Data 
derived  from  the  rates  of  reaction  between  amyl  chloride,  benzyl 
chloride,  and  ethyl  chloroacetate  (the  reactivities  of  which  are  in 
the  ratio  1  :  200  : 2800),  respectively,  and  potassium  iodide,  in 
acetone,  show  that  the  calculated  bimolecular  reaction  constants 
are  independent,  within  experimental  error,  of  the  original  con¬ 
centrations  of  the  reactants.  E.  G.  W. 

Synthesis  of  Homologues  of  Benzyl  Chloride.  M.  Sommelet 
(Compt.  rend.,  1925,  180,  1349—1351 ;  cf.  A.,  1914,  i,  156).— By 
the  condensation  of  methyl  chloromethyl  ether  with  toluene  in 
the  presence  of  stannic  chloride,  w-ehloro-p-xylene,  a  di(chloromethyl)- 
toluene,  m.  p.  43-5°,  di-p-tolylmethane,  m.  p.  28 — 29°,  b.  p.  302°/768 
mm.,  and  a  chloromethyldi-p-tolylmethane,  b.  p.  198 — 200°/12  mm., 
have  been  obtained.  Substitution  of  a  chloromethyl  group  occurs 
in  the  para  position  whenever  that  position  is  unoccupied.  The 
above  dichloromethyltoluene  is  identical  with  that  obtained  by 
the  action  of  chlorodimethyl  ether  on  w-chloro-p-xylene  in  the 
presence  of  stannic  chloride,  and  when  treated  with  sodium  phen- 
oxide  in  alcoholic  solution  yields  a  diphenoxymethyltoluene, 
Me*C6H3(CH24OPh)2,  m.  p.  69°.  Di-^-tolylmethane  is  also  obtained 
by  the  reduction  by  means  of  hydriodic  acid  and  phosphorus  of 
di-p-tolyl  ketone.  On  treatment  with  dime  thy  lamine,  the  chloro- 
methyldi-jp-tolylmethane  yields  the  corresponding  p -tolyldimethyl- 
aminomethyl-p-tolylmethane,  Me4C6H4'CH2*C6H3Me,CH2*NMe2,  which 
forms  a  crystalline  hydrochloride.  L.  F.  H. 

Decomposition  of  [2:4:  6-] Trinitrotoluene  by  the  Action 
of  Sunlight.  E.  Wichert  and  H.  Donat  (Z.  ges.  Schiess-  u. 
Sprengstoffw.,  1925,  20,  69 — 70). — Critical  of  Krauz  and  Turek’s 
work  (this  vol.,  i,  646).  The  evidence  of  the  formation  of  picric 
acid  and  trinitrobenzoic  acid  from  trinitrotoluene  on  exposure  to 
sunlight  is  inconclusive.  Technical  trinitrotoluene  is  completely 
stable  in  contact  with  metals  and  in  practice  is  never  exposed  to 
sunlight  under  conditions  approximating  to  those  employed  by 
Krauz  and  Turek  (cf.  Schultz  and  Ganguly,  this  vol.,  i,  647). 

R.  B. 

Preparation  of  Aromatic  y-Chloroallyl  Derivatives  and 
their  Use  in  the  Synthesis  of  Aromatic  Acetylenic  Hydro¬ 
carbons,  Alcohols,  and  Aldehydes.  L.  Bert  (Compt.  rend., 
1925,  180,  1504 — 1506). — By  the  action  of  aromatic  organo-mag- 
nesium  halides  on  ay-dichloropropylene  in  toluene  solution  the 
substituted  y-chloro-AP-propylenes  are  obtained  in  good  yield. 
The  aliphatic  organo-magnesium  halides  give  poor  yields  owing 
to  secondary  reactions.  These  compounds  should  be  of  use  in  the 
preparation  of  acetylenic  hydrocarbons  (cf.  Bourguel,  A.,  1923, 
i,  429).  On  treatment  with  alcoholic  potassium  hydroxide,  sub¬ 
stituted  ethyl  allyl  ethers  are  formed  from  the  chloropropylenes 
as  follows  :  CH2R-CH:CHC1 + EtOH = CHR:CH-CH2-OEt + HC1 . 
These  ethers  should  also  prove  valuable  for  synthetic  purposes. 
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y-Chloroallylbenzene,  b.  p.  97°/18  mm.,  212 — 214°  (coir.),  df 
1-073,  n%  1-545  ( dibromide ,  b.  p.  160°/12  mm.,  d\°  1-727,  <  1*611), 
on  treatment  with  alcoholic  potassium  hydroxide  yields  cinnamyl 
ethyl  ether,  b.  p.  127— 128°/22  mm.,  df  0-970,  nf  1-547.  The 
following  compounds  are  also  described  :  o-y -chloroallyltoluene, 
b.  p.  109°/16  mm.,  d\  1-061,  ri^  1-545,  dibromide ,  b.  p.  176-5°/16 
mm.,  df&  1-705,  n p5  1-599;  p-y -chloroallyltoluene,  b.  p.  112-5°/16 
mm.,  d\ra  1-053,  rdf'6  1-542,  dibromide,  b.  p.  174° /13  mm.,  df  1-685, 
rif  1-598;  p-bromo-y-chloroallylbenzene,  b.  p.  140°/14  mm.,  dl4H'6 
1-433,  nf5  1-580,  dibromide,  b.  p.  204°/12  mm.,  df6  1-975,  rif6 
1-626;  p -methoxy-y-chloroallylbenzene,  b.  p.  120°/11  mm.,  d\  1-155, 
n\>  1-553;  p-isopropyl-y-chloroallylbenzene,  b.  p.  146°/30  mm., 
df  1-019,  rif,  1-532,  dibromide,  b.  p.  186 — 187°/12  mm.,  dei  1-580, 
n\,  1-587 ;  2-y-chloroallyl-p-cymene,  b.  p.  140°/15  mm.,  df  1*018, 
nf  1-530,  dibromide,  b.  p.  196°/14  mm.,  df  1-531,  1-578; 

p-iso propyl- o>-chlorobutenylbenzene  (?),  b.  p.  148°/20  mm.,  d\  1-015, 
neD  1-537.  L.  F.  H. 

Nitration  and  Constitution  of  Naphthalene.  G.  Oddo 
( Gazzetta ,  1925,  55,  174 — 184). — When  naphthalene  is  brought  into 
contact  with  either  nitric  acid  alone  or  a  mixture  of  nitric  and 
sulphuric  acids,  the  temperature  rises  and  at  about  35°  the  naphthal¬ 
ene  begins  to  melt  and  an  oil  is  formed  which  floats  on  the  acid, 
the  temperature  rising  rapidly  to  55 — 56°.  If  the  temperature  is 
prevented  from  exceeding  45 — 50°  by  regulating  the  addition  of 
the  naphthalene  and  by  cooling,  and  if  the  mixing  is  continued 
after  all  the  naphthalene  is  added,  pale-yellow,  crystalline  clots 
of  pure  a-nitronaphthalene  separate  in  theoretical  yield.  The 
floating  oil  is  formed  by  addition  of  1  mol.  of  nitric  acid  to  1  mol. 
of  naphthalene,  the  compound  thus  formed  then  losing  1  mol.  of 
water  to  yield  nitronaphthalene.  Similar  addition  of  nitric  acid, 
followed  by  loss  of  water,  occurs  in  the  nitration  of  I -nitronaphthal¬ 
ene  to  1:5-  and  1  :  8-dinitronaphthalenes.  These  reactions  are 
readily  explainable  on  the  basis  of  the  author’s  structural  formula 
for  naphthalene  (A.,  1907,  ii,  15),  in  which  one  nucleus  is  of  aromatic 
and  the  other  of  alicyclic  form.  T.  H.  P. 

Nitro  Derivatives  of  2-Methylnaphthalene.  V.  Vesely  and 
J.  Kapf  (Rec.  trav.  chim.,  1925,  44,  360 — 375). — Mainly  an  account 
of  work  previously  abstracted  (cf.  this  vol.,  i,  246).  The  action  of 
concentrated  sulphuric  acid  on  2-methyl-a-naphthylamine  nitrate 
yields  5-nitro-2-methyl-cc-naphthylamine,  m.  p.  136 — 138°  ( acetyl 
derivative,  m.  p.  221 — 223°) ;  reduction  with  stannous  chloride 
converts  it  into  1  :  5-diamino-2-methylnaphthalene.  A  second 
isomeride  was  isolated,  but  in  quantity  insufficient  to  establish 
its  constitution.  Nitration  of  l-bromo-2-methylnaphthalene  yields 
only  l-bromo-4-nitro-2-methylnaphthalene,  m.  p.  100 — 101°,  identical 
with  the  product  obtained  by  replacement  of  the  amino  group  in 
4-nitro-2-methyl-a-naphthylamine  by  bromine.  J.  W.  B. 

Replacement  of  Reactive  Hydrogen  Atoms  in  Sugars, 
Hydroxy-  and  Amino-acids  by  the  Triphenylmethyl  Residue. 

JB.  Helferich,  L.  Moog,  and  A.  Junger. — (See  i,  790.) 
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Phenyldiethylthiocarbamide  and  the  Condensation  of 
Phenylthiocarbimide  with  Diethylamine.  R.  F.  Hunter 
(Chem.  News,  1925,  130,  338 — 339). — Attempts  to  prepare  phenyl¬ 
diethylthiocarbamide  by  the  condensation  of  diethylamine  with 
phenylthiocarbimide  have  failed  {cf.  Dixon,  T.,  1892,  61,  539),  an 
uncrystallisable  gum  only  being  obtained.  L.  F.  H. 

Substituted  Biurets.  E.  S.  Gatewood  (J.  Amer.  Chem.  Soc., 
1925,  47,  407 — 412). — w-Phenylbiuret,  obtained  by  heating  ethyl 
w-A-phenylallophanate  with  concentrated  aqueous  ammonia  in 
a  closed  vessel  at  100°,  affords,  on  methylation,  a  monomethyl 
derivative,  probably  NHPh*CO*NMe*CO*NH2,  m.  p.  183°,  which 
yielded  diphenylcarbamide  when  heated  with  aniline.  Using 
aqueous  methylamine  in  place  of  ammonia  in  the  above  reaction, 
w-methyl-w'-phenylbiuret,  NHPh’CO'NH’CO-NHMe,  m.  p.  133°,  is 
obtained,  identical  with  the  product  obtained  by  heating  methyl- 
carbamide  with  phenylcarbimide  at  80 — 90°  for  1  hour  (cf.  Biltz, 
A.,  1923,  i,  1074),  which  yields  diphenylbiuret,  m.  p.  210°,  when 
heated  with  aniline.  Ethyl  A^phenyl-ras-X-methylallophanate 
could  not  be  obtained  by  the  action  of  phenylcarbamyl  chloride 
on  methyl  carbamate.  F.  G.  W. 

Preparation  of  Benzylaniline.  T.  J.  Nolan  and  H.  W. 
Clapham  (J.  Soc.  Chem.  Ind.,  1925,  44,  220 — 221t). — The  best 
conditions  for  the  production  of  benzylaniline  from  benzyl  chloride 
and  aniline  are  to  add  1  mol.  of  benzyl  chloride  slowly  to  2 — 3  mols. 
of  aniline  at  140°,  the  mixture  being  maintained  at  that  temperature 
by  external  cooling.  A  method  and  apparatus  are  described  for 
carrying  out  the  process  on  a  semi-manufacturing  scale. 

L.  A.  C. 

Reaction  of  Dichloroacetic  Acid  with  Aromatic  Amines. 

H.  W.  Doughty  (J.  Amer.  Chem.  Soc.,  1925,  47,  1095 — 1098). — 
Dichloroacetates  of  aromatic  amines  (cf.  Wheeler  and  Smith,  A., 
1922,  i,  994),  when  heated  at  140°,  are  converted  into  the  corre¬ 
sponding  substituted  dichloroacetamides.  o-Toluidine  dichloro- 
acetate  has  m.  p.  132-5°  (Wheeler  and  Smith,  loc.  cit.,  give  m.  p. 
140°) ;  p-toluidine  dichloroacetate  has  m.  p.  138°  (Baralis,  Rev. 
chim.  med.  farm.,  2,  301,  gives  m.  p.  140 — 141°;  Wheeler  and 
Smith,  160°);  a -naphthylamine  dichloroacetate  has  m.  p.  136°. 
Dichloroacet-o-toluidide,  m.  p.  133°,  and  -p-toluidide,  m.  p.  153° 
(cf.  Riigheimer  and  Hoffmann,  A.,  1886,  159),  were  prepared  as 
above. 

Aniline  trie hloroac eta te  has  m.  p.  142 — 163°  (decomp.),  depend¬ 
ing  on  the  rate  of  heating;  aniline  hydrogen  trichloroacetaie,  m.  p. 
107 — 108°,  is  obtained  by  the  action  of  2  mols.  of  the  acid  on  1  mol. 
of  aniline  in  benzene.  Acid  dichloroacetates  could  not  be  obtained. 

F.  G.  W. 

Chemical  and  Electrochemical  Oxidation  of  as -m-Xylidine 
and  its  Mono-  and  Di-methyl  Derivatives.  F.  Fichter  and 
P.  Muller  ( Helv .  Chim.  Acta,  1925,  8,  290 — 300). — os-m-Xylidine, 
its  mono-  and  di-methyl  derivatives  are  oxidised  in  sulphuric  acid 
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solution  at  lead  dioxide  or  platinum  anodes  to  2  : 4- dimethyl -ift- 
quinol  hydrate,  m.  p.  53 — 54°  (cf.  Bamberger  and  Brady,  A., 
1901,  i,  142),  which  can  thus  be  readily  prepared.  According  to 
the  method  of  working  up  the  products,  the  quinol  or  ^-xyloquinol 
or  p-xyloquinone  derived  from  it  by  transformation  and  subsequent 
oxidation  are  readily  isolated.  With  as-m-xylidine  as  initial 
material,  the  same  products  are  most  conveniently  obtained  by 
the  use  of  monopersulphuric  acid  as  chemical  oxidant,  but  the 
yields  are  lower  than  those  obtained  electrochemically.  Dimethyl- 
as-ra-xylidine  is  oxidised  by  monopersulphuric  acid  to  the  corre¬ 
sponding  oxide,  which  yields  a  picrate,  m.  p.  138°  (decomp.), 
[as-m -Xylidine  picrate  has  m.  p.  121 — 123°.]  In  dilute  sulphuric 
acid  solution  and  with  low  current  density,  the  methyl  group  of 
as-m-xylidine  is  oxidised  at  a  platinum  anode  yielding  on  the  one 
hand  a  violet  dye  or  mixture  of  dyes  and,  on  the  other,  as  a  con¬ 
sequence  of  depolarisation  of  the  anode,  hydroxyxyloquinone ;  the 
latter  substance  is  most  conveniently  obtained  chemically  by  the 
use  of  ferric  chloride.  It  resembles  methyl-orange  and  methyl-red 
as  an  indicator  for  hydroxyl  ions,  but  is  preferable  to  these  sub¬ 
stances,  since  the  colour  changes  are  more  decided.  H.  W. 

Mechanism  of  the  Catalytic  Hydrogenation  of  Phenols. 

G.  Vavon  and  A.  L.  Berton  (Bull.  Soc.  chim.,  1925,  [iv],  37,  296 — 
305). — The  hydrogenation  of  phenols  in  liquid  media  in  the  presence 
of  platinum-black  or  of  nickel  yields  a  mixture  of  the  corresponding 
cyclohexane  (19 — 32%)  and  the  cyclohexanoi  (53 — 68%)  (cf.  Will- 
statter  and  Hatt,  A.,  1912,  i,  545).  The  latter  arises  from  further 
reduction  of  the  cyclohexanone  first  formed.  The  velocity  of  hydro¬ 
genation  of  the  cresols,  especially  o-cresol,  is  less  than  that  of  phenol 
and-  varies  with  the  solvent  used,  decreasing  in  the  following  order  : 
acetic  acid,  ether,  ethyl  acetate,  alcohol.  The  formation  of  the 
ketone  may  be  followed  with  hydroxy lamine  hydrochloride,  titrat¬ 
ing  the  hydrochloric  acid  liberated  (cf.  Bambier  and  Brochet,  A., 
1895,  i,  641).  The  ketone  formation  first  increases  to  a  maximum 
and  then  decreases  again  to  zero  at  the  end  of  the  reaction.  This 
maximum  is  greater  in  acetic  acid  than  in  ether,  is  least  in  alcohol, 
and  decreases  as  the  initial  concentration  decreases.  In  acetic 
acid,  the  following  maximum  values  are  obtained  :  phenol,  35%, 
o-cresol,  16-5%,  m-cresol,  17-5%,  ^-cresol,  15%.  Hydrogenation 
of  an  equimolecular  mixture  of  o-cresol  and  2-methylcycZohexanone 
shows  that  the  ketone  is  reduced  more  rapidly  than  the  phenol. 
The  actual  appearance  of  the  ketone  in  the  reduction  mixture  is 
therefore  attributed  to  the  formation  of  a  molecular  compound 
of  the  ketone  with  the  phenol  (cf.  Schmidlin  and  Lang,  A.,  1910, 
i,  836),  which  carries  the  ketone  into  the  mass  of  the  solvent  so 
that  it  is  only  reduced  on  the  catalyst  at  a  later  stage.  The  form¬ 
ation  of  these  compounds  of  the  phenol  with  the  cyclohexanone  is 
attended  with  heat  development.  Such  molecular  compounds 
exist  in  the  solution  but  dissociate  on  dilution.  The  intermediately 
formed  ketone  can  be  isolated  by  adding  semicarbazide  hydro¬ 
chloride,  forming  the  semicarbazone,  which  undergoes  reduction 
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to  the  semicarbazide  (cf.  Neighbors,  A.,  1922,  i,  880).  With  hydr- 
oxylamine  hydrochloride,  the  oxime  first  formed  undergoes  reduc¬ 
tion  to  the  cycZohexylhydroxylamine.  cycloH exylhydroxylamine, 
obtained  in  65%  yield  from  cyclohexanone,  and  from  phenol  in 
33%  yield,  has  m.  p.  140 — 141°.  2-Methylcyclohexylhydroxylamine 
has  m.  p.  78 — 79°.  cycZoHexylsemicarbazide,  obtained  in  90% 
yield  from  cyclohexanone,  and  in  50%  yield  from  phenol,  on  oxid¬ 
ation  with  acid  permanganate  gives  a  yellow  azo  compound, 
CgH11*N:N*CO*NH2,  softening  at  115°,  m.  p.  118—119°,  which 
with  methyl  alcohol  and  a  trace  of  alkali  is  converted  into  the  semi- 
carbazone.  2-Methylcyc\ohexylsemicarbazide,  from  2-methylcyc/o- 
hexanone  in  92%,  from  o-cresol  in  67%  yield,  has  m.  p.  168 — 
169°  (slight  decomp.);  3 - methylcyclohexylsemicarbazide ,  80%  yield 
from  the  cyclohexanone,  60%  from  m-cresol,  m.  p.  142 — 143°; 
and  ^-methylcyclohexylsemicarbazide,  in  90%  yield  from  the  cyclo¬ 
hexanone,  66%  from  p-cresol,  m.  p.  146°.  The  azo  derivatives 
obtained  on  oxidation  of  these  semicarbazides  are  unstable,  but  easily 
yield  the  semicarbazones.  The  ortho  derivative  yields  an  azo 
oxidation  product,  m.  p.  about  82 — 85°.  R.  B. 

Thiophosphoryl  Chlorides  of  the  General  Formulae 
SP(OR)Cl2  and  SP(OR)2Cl  and  Derivatives  of  Pentahasic 
Thiolphosphoric  Acid,  (HO)4P*SH.  W.  Atjtenrieth  and 
W.  Meyer  ( Ber .,  1925,  58,  [2?],  840 — 847;  cf.  Autenrieth  and 
Hildebrand,  A.,  1898,  419). — Thiophosphoryl  chloride  is  converted 
by  phenol  and  sodium  hydroxide  at  a  temperature  not  exceeding 
50°  into  a  mixture  of  phenoxythiophosphoryl  dichloride,  SP(OPh)Cl2, 
b.  p.  133 — 135°/15  mm.,  and  diphenoxythiophosphoryl  mono- 
chloride,  SP(OPh)2Cl,  m.  p.  67°.  The  firmness  with  which  the 
halogen  atoms  are  retained  in  these  compounds  is  remarkable. 
Thus,  only  one  chlorine  atom  of  phenoxythiophosphoryl  dichloride 
is  replaced  when  the  compound  is  agitated  with  an  excess  of  phenol 
in  the  presence  of  sodium  hydroxide  solution  (10%),  boiled  with 
phenol  dissolved  in  aqueous  sodium  hydroxide  (30%),  or  heated 
with  phenol  under  pressure  at  180° ;  under  similar  conditions, 
diphenoxythiophosphoryl  monochloride  remains  unchanged.  Tri- 
phenyl  thiophosphate  is,  however,  produced  when  either  chloride 
is  heated  with  sodium  phenoxide  at  180 — 190°.  Tri-p-tolyl  thio¬ 
phosphate,  m.  p.  87°,  is  almost  exclusively  obtained  when  thio¬ 
phosphoryl  chloride  (1  mol.)  is  boiled  with  a  solution  of  p-cresol 
in  aqueous  sodium  hydroxide  (25%).  p -Tolyloxy thiophosphoryl 
dichloride ,  b.  p.  138°/12  mm.,  and  di-p -tolyloxy thiophosphoryl 
chloride,  m.  p.  53°  (corresponding  amide,  m.  p.  131°),  are  prepared 
by  the  action  of  thiophosphoryl  chloride  (1  mol.)  on  a  solution 
of  p-cresol  (2-5  mols.)  in  a  large  excess  of  10%  sodium  hydroxide 
solution  and  are  separated  by  distillation  of  the  moist  product 
under  diminished  pressure ;  they  are  extraordinarily  stable  towards 
water.  Diphenyl  p -tolyl  thiophosphate,  obtained  from  p-tolyloxy- 
thiophosphoryl  dichloride  and  sodium  phenoxide  at  180°,  has  m.  p. 
69° ;  phenyl  di-p-tolyl  thiophosphate,  m.  p.  54°,  is  prepared  similarly 
from  di-p-tolyloxythiophosphoryl  chloride. 
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Thiophosphoryl  chloride  is  converted  by  p-tolyl  mercaptan 
(4  mols.)  and  sodium  hydroxide  solution  (10%)  into  the  ester, 
SP(S*C6H4Me)3,  m.  p.  121— 122°. 

Phenoxythiophosphoryl  dichloride  (1  mol.)  and  aniline  (1  mol.) 
in  the  presence  of  an  excess  of  10%  sodium  hydroxide  solution 
yield  the  dianilide,  SP(NHPh)2*OPh,  m.  p.  126°  (cf.  Autenrieth 
and  Hildebrand,  loc.  cit.),  the  anilide-chloride,  SP(NHPh)(OPh)*Cl, 
m.  p.  153°,  and  the  thiol  acid,  SH*P(NHPh)2(OPh)*OH,  m.  p.  155°, 
which  behaves  as  a  monobasic  acid  towards  sodium  hydroxide 
with  phenolplithalein  as  indicator.  The  acid  slowly  evolves  hydro¬ 
gen  sulphide  when  heated,  yielding  the  ester -anilide, 
OP(NHPh)2*OPh, 

m.  p.  126°.  The  sodium  salt  of  the  thiol  acid  is  converted  by 
iodine  into  aniline  and  the  disuljphide, 

(0Ph)(NHPh)P(:0)-S-S-(0:)P(NHPh)-0Ph, 
m.  p.  165°.  Similarly,  phenoxythiophosphoryl  dichloride  and 
p-phenetidine  give  the  monobasic,  thiol  acid, 

SH*P(NH‘C6H4*OEt)2(OPh)-OH, 

m.  p.  145°,  which  is  transformed  by  iodine  into  p-phenetidine,  and 
the  disulphide,  [(0Ph)(0Et-C6H4-NH)P(:0)-S]2,  m.  p.  153°. 

H.  W. 

3-Nitro-4-hydroxydiphenyl  and  some  of  its  Derivatives. 

L  C.  Raiford  and  J.  C.  Colbert  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  1454 — 1458). — When  4-hydroxydiphenyl  is  treated  with 

bromine  (2-5  mols.)  in  carbon  disulphide  a  dibromo  derivative, 
in.  p.  96°,  is  obtained  which,  on  nitration,  afforded  a  dibromonitro 
derivative,  m.  p.  171°  (decomp.).  By  treating  4-hydroxydiphenyl 
in  glacial  acetic  acid  with  nitric  acid  (d  T2),  a  mixture  of  3-nitro- 
4-hydroxydiphenyl,  m.  p.  66°,  and  a  dinitro  derivative  (cf.  Lat- 
schinoff,  J.  Buss.  Chem.  Soc.,  1873,  5,  58)  was  obtained,  from 
which  the  3-nitro  compound  was  separated  by  distillation  in  super¬ 
heated  steam.  Reduction  of  the  latter  with  stannous  chloride  in 
alcohol  afforded  3-amino  A-hydroxy diphenyl,  m.  p.  208°,  of  which 
the  hydrochloride  is  described.  This  yielded,  on  acetylation, 

3- acetamidoA-acetoxy diphenyl,  m.  p.  141°,  and  3 -diacetylamino- 

4- acetoxy diphenyl,  m.  p.  87°.  The  first  of  these  afforded,  on  hydro¬ 
lysis,  3-acetamido A-hy dr oxy diphenyl,  m.  p.  176°,  which,  on  benzoyl- 
ation,  gave  an  acetylbenzoyl  derivative,  m.  p.  167°,  and  this,  on 
hydrolysis,  afforded  3-benzamidoA-hydroxydiphenyl,  m.  p.  238° 
{benzoate,  m.  p.  234°).  The  latter  yielded,  on  acetylation,  the 
above  acetylbenzoyl  derivative,  m.  p.  167°.  4-Hydroxydiphenyl 
benzoate  has  m.  p.  121°  (cf.  Kaiser,  A.,  1890,  897).  F.  G.  W. 

Bismuth  Salts  of  Pyrocatechol.  A.  Rosenheim  and  I. 
Bartjttschisky  ( Ber .,  1925,  58,  [J5],  891 — 893). — Stable  bismuth 

salts,  R  C 6H4<q >Bi <q >C 6H4  ,  are  readily  obtained  by  the 

saturation  of  boiling  alkaline  solutions  of  pyrocatechol  with  bismuth 
hydroxide  or  carbonate  in  the  absence  of  air.  The  ammonium, 
sodium  (+H20),  barium  (+2HaO),  and  pyridinium  compounds  are 
described,  in  addition  to  the  potassium  and  ammonium  (-j-H20) 
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salts  of  the  type  R[Bi(C6H402)2],C6H4(0H)2.  Pyrocatechol  and 
antimonious  oxide  in  alkaline  solution  yield  the  very  stable  salt, 
NH4[Sb(C6H402)2],  whereas  tervalent  arsenic  yields  the  strong, 
stable  acid,  H[As(C6H402)2],4H20.  H.  W. 

Formation  of  a  New  Dihydroxydiphenyl  from  Resorcinol. 

B.  Kubota,  Y.  Fujimura,  and  K.  Akashi  ( Sci .  Papers  Inst.  Phys. 
Chem.  Res.,  1925,  2,  185 — 193). — When  resorcinol  vapour  is  passed 
over  blue  oxide  of  tungsten  at  500 — 550°,  there  are  formed  benzene, 
phenol,  diphenylene  oxide,  and  2  :  6 -dihydroxydiphenyl,  m.  p.  138 — 
138-5°  ( diacetate ,  m.  p.  Ill — 111-5°).  When  heated  with  zinc 
dust,  it  gives  diphenylene  oxide.  Its  absorption  spectrum  resembles 
that  of  o-hydroxydiphenyl,  and  not  those  of  m-  or  p-hydroxydi- 
phenyl,  or  of  3  :  4-,  2  :  4'-,  4  :  4'-,  or  2  :  2 '-dihydroxydiphenyl. 
The  absorption  curves  of  all  these  substances  are  given.  By 
catalytic  reduction,  it  gives  a  hexahydro  derivative,  m.  p.  133-5 — 
135°  (possibly  l-phenylcyclohexane-2  :  6-diol),  which  yields,  on 
oxidation  with  sodium  hypobromite,  phenylmalonic  acid. 

B.  F. 

Preparation  of  Alkylresorcinols.  Sharp  and  Dohme,  Inc., 
and  A.  R.  L.  Dohme  (Brit.  Pat.  224913;  cf.  this  vol.,  i,  541). — 
The  2  : 4-dihydroxy-w-propyl-  and  -n-butylbenzene  described  by 
Johnson  (A.,  1921,  i,  340)  were  impure.  These  compounds  have 
been  prepared  in  a  pure  state  by  condensing  pure  propionic  and 
n- butyric  acids,  respectively,  with  resorcinol,  purifying  the  ketones 
so  produced,  reducing  them  with  zinc  amalgam  and  hydrochloric 
acid,  and  carefully  purifying  the  products.  Thus  prepared,  2  :  4- 
dihydroxy-n-propylbenzene  has  m.  p.  79°  and  2  : 4-dihydroxy- 
w-butylbenzene,  m.  p.  47°.  E.  H.  R. 

Effect  of  the  Acidity  of  Acyl  on  the  Migration  from  Nitrogen 
to  Oxygen  in  o-Aminophenols.  L.  C.  Raiford  and  H.  P.  Lan- 
kelma  (J.  Amer.  Chem.  Soc.,  1925,  47,  1111 — 1123;  cf.  A.,  1924, 
i,  1304). — The  action  of  various  pairs  of  acylating  agents  on 
5-chloro-3-amino-p-cresol  and  the  hydrolysis  of  the  resulting  mixed 
diacyl  derivatives  have  been  examined.  In  each  of  eleven  cases, 
in  which  both  of  the  acyl  radicals  were  of  the  type  R-CO*,  rearrange¬ 
ment  occurred  at  some  point  in  the  cycle.  In  eight  of  these  cases, 
the  mixed  diacyl  derivatives  were  identical,  no  matter  in  what  order 
the  acyl  groups  were  introduced.  In  these  cases,  the  more  acidic 
group  was  found  to  be  attached  to  the  nitrogen  atom,  but  one 
exception  to  this  was  noted.  No  rearrangement  was  observed  when 
one  of  the  acyl  groups  was  R’SOg*,  the  other  being  R*CO\  The 
diacetyl  derivative  of  the  above  aminophenol  (cf.  Zincke,  A.,  1903, 
i,  756)  affords  5-chloro-3-acetamido--p-cresol  (I),  m.  p.  125 — 126°,  on 
hydrolysis,  the  corresponding  dibenzoyl  derivative  yielding  similarly 
the  benzamido  derivative,  m.  p.  201 — 202°.  Benzoylation  of  the 
acetamido  derivative,  and  acetylation  of  the  benzamido  derivative, 
yielded  the  same  acetylbenzoyl  derivative,  m.  p.  159 — 160°.  Hydro¬ 
lysis  of  the  di-a-naphthoyl  derivative  affords  S-chloroS-a-naphth- 
amido-p-cresol,  m.  p.  146°,  which  yields  an  acetyl  derivative,  m.  p. 

ff* 
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188°,  identical  with  that  obtained  by  a-naphthoylating  (I).  5 -Chloro- 
3-$-naphthamido-p-cresol  (II),  m.  p.  169 — 170°,  yields  an  acetyl 
derivative,  m.  p.  176 — 177°,  identical  with  that  obtained  by 
(3-naphthoylating  (I),  which  gives  a  mixture  of  (I)  and  (II)  on 
hydrolysis.  The  action  of  a-naphthoyl  chloride  on  (II)  yielded 
b-chloro-3-$-naphthamido-p-tolyl  cc-naphthoate  (III),  m.  p.  208°. 
b -Chloro -3 -a-naphthamido-p-tolyl  $-naphthoate  (IV),  m.  p.  168 — 
169°,  was  obtained  similarly.  Hydrolysis  of  (III)  or  (IV)  yielded 
5-chloro-3-a-naphthoamido-p-cresol  exclusively.  b-Bromo  -  a  -  naph  - 
thoyl  chloride,  m.  p.  84°,  was  prepared  by  the  action  of  thionyl 
chloride  on  the  corresponding  acid.  b-Chloro-3-(b'-bromo-<x-naphtho- 
amido)-p-cresol  (V),  m.  p.  206°,  gave  a  $-naphthoate ,  m.  p.  188— 
189°.  The  corresponding  b-chloro-3-$-naphthamido-p-tolyl  b-bromo- 
c/.-naphthoate,  m.  p.  206°,  was  obtained  similarly,  and  both  diacyl 
derivatives  afforded  (V)  on  hydrolysis.  b -Chloro -3 -phenylacet- 
amido-p-cresol,  m.  p.  119°,  yielded  a  p -toluate,  m.  p.  169 — 170°, 
identical  with  the  product  from  b-chloro-3-p-toluamido-p-cresol, 
m.  p.  169°,  and  phenylacetyl  chloride.  b-Chloro-3-o-nitrobenzamido- 
p -cresol  (VI),  straw-coloured,  m.  p.  167°,  yields  a  p-nitrobenzoate, 
m.  p.  229—230°,  identical  with  the  product  from  b-chloro-3-p- 
nitrobenzamido-p -cresol,  m.  p.  206°,  and  o-nitrobenzoyl  chloride. 
b-Chloro-3-m-nitrobenzamido-p-cresol,  m.  p.  219°,  yielded,  on  treat¬ 
ment  with  o-nitrobenzoyl  chloride,  b-chloro-3-o-nitrobenzamido- 
p-tolyl  m-nitrobenzoate,  m.  p.  216 — 217°,  which  is  also  obtained  from 
(VI)  and  m-nitrobenzoyl  chloride.  5 - Chloro - 3- o -chlorobenzamido- 
p -cresol,  m.  p.  138°,  yielded  a  p -chlorobenzoate,  m.  p.  216 — 217°, 
identical  with  the  product  from  b-chloro-3-p-chlorobenzamido- 
p -cresol,  m.  p.  187°,  and  o-chlorobenzoyl  chloride.  b-Ghloro-3-o- 
iodobenzamido-p -cresol  (VII),  m.  p.  147°,  yielded  a  p -iodobenzoyl 
derivative  (VIII),  m.  p.  153 — 155°,  whilst  b-chloro-3-p-iodobenz- 
amido-p-cresol,  m.  p.  202°,  gave  an  o -iodobenzoyl  derivative  (IX), 
m.  p.  213°.  Hydrolysis  of  (VIII)  or  (IX)  yielded  (VII)  exclusively. 
b-Chloro-3-(3'  :  5' -dinitrobenzamido)-p-cresol,  yellow,  m.  p.  243 — 
244°,  afforded  a  benzoyl  derivative,  m.  p.  241 — 242°,  identical  with 
that  from  the  benzamido-p-cresol  and  3  :  5-dinitrobenzoyl  chloride. 
Hydrolysis  of  the  diacyl  derivative  yielded  the  benzamido-p-cresol 
and  dinitrobenzoic  acid.  b-Chloro-3-benzenesulphonamido-p-cresol, 
m.  p.  124 — 125°  (acetate,  m.  p.  142 — 143°;  benzoate,  m.  p.  169 — 
170°) ;  b-chloro-3-acetamido-p-tolyl  benzenesulphonate,  m.  p.  95 — - 
96°  ;  and  b-chloro-3-benzamido-p-tolyl  benzenesulphonate,  m.  p.  116 — 
117°,  are  described.  F.  G.  W. 

Reactions  of  Substituted  Mercapto-magnesium  Halides. 

H.  Gilman  and  W.  B.  King  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1136 — 
1143). — Magnesium  ^-tolylthiol  iodide  yields,  when  treated  with 
allyl  bromide  in  ether,  'p-tolyl  allyl  sulphide  (cf.  Fromm  and  Siebert, 
A.,  1922,  i,  542),  b.  p.  77 — 79°/2  mm.,  df  1-0044.  Benzyl  bromide 
affords  similarly  _p-tolyl  benzyl  sulphide,  and  a  keto  sulphide  is 
obtained  from  bromo-  or  chloro -acetophenone.  Iodine  yields 
di-jfl-tolyl  disulphide,  whilst  dry  oxygen  and  carbon  dioxide  are 
without  action  on  the  magnesium  compound.  Phenylcarbimide  con- 
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verts  the  latter  into  p-tolyl phenylthiolcarbamate,  NHPh*CO*S,C6H4Me, 
m.  p.  127°,  but  benzonitrile  has  no  action.  A  mixture  of  benzalde- 
hyde  and  acetophenone  yields  phenyl  (3-p-tolylthiol-(3-phenylethyl 
ketone  (cf.  Ruhemann,  T.,  1905,  87,  461),  probably  through  the 
intermediate  formation  of  phenyl  stjnyl  ketone,  whilst  benzaldehyde 
or  acetophenone  alone  yield  unidentified  oils.  Magnesium  ethyl- 
thiol  iodide  reacts  incompletely  with  butaldehyde  (cf.  Grignard  and 
Dubien,  A.,  1923,  i,  896;  Grignard  and  Fluchaire,  Bull.  Soc.  chim., 
1924,  35,  1019),  only  a  trace  of  dibutanal  being  obtained.  Magnesium 
benzylthiol  iodide  yields,  when  treated  with  phenylcarbimide, 
benzyl  •phenylthiolcarbamate ,  m.  p.  94-5°.  Carbon  dioxide  has  no 
appreciable  action  on  magnesium  (3-naphthylthiol  iodide. 

F.  G.  W. 

Alkylation  of  Mercaptans  by  means  of  Sulphonic  Esters. 

H.  Gilman  and  N.  J.  Beaber  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1449 — 
1451). — Mercaptans  can  be  converted  into  sulphides,  in  good  yields, 
by  boiling  their  alkaline  solutions  with  an  alkyl  sulphate  or  an 
alkyl  p-toluenesulphonate.  The  following  sulphides  are  described  : 
ethyl  %-butyl,  b.  p.  143 — 145° ;  benzyl  ethyl,  b.  p.  220 — 223° ; 
phenyl  ethyl,  b.  p.  202 — 205°;  p-tolyl  methyl,  b.  p.  104 — 105°/20 
mm. ;  p-tolyl  ethyl,  b.  p.  101 — 103°/2  mm.,  122 — 125°/20  mm., 
b.  p.  219 — 220°;  p-tolyl  %-propyl,  df  0-9755,  b.  p.  234 — 235°, 
120°/15  mm. ;  and  p-tolyl  %- butyl  sulphide,  b.  p.  249 — 250c 
(decomp,  with  formation  of  p-toluenesulphonic  acid),  b.  p.  135 — 
138°/15  mm.  The  action  of  (3-chloroethyl  ^-toluenesulphonate  on 
p-thiocresol  yielded  p-tolyl  (3-chloroethyl  sulphide,  b.  p.  150 — 
152°/ 20  mm.,  and  di-p-tolyl  ethylene  disulphide.  jeTolyl- [3-chloro- 
ethylsulphone  (cf.  Fromm  and  Kohn,  A.,  1921,  i,  242)  has  m.  p. 
78—78-5°.  F.  G.  WA 

Preparation  of  Triarylmethyl  Acetates.  C.  S.  Schoepfle  (J. 
Amer.  Chem.  Soc.,  1925,  47,  1469 — 1471). — Triarylmethyl  acetates 
are  obtained,  in  92 — 96%  yields,  by  shaking  benzene  solutions  of 
triarylmethyl  halides  with  dry  ammonium  acetate,  or  by  passing 
ammonia  into  solutions  of  the  halides  in  benzene,  in  presence  of 
excess  of  acetic  acid.  The  halide  may  be  produced  in  situ  by  the 
action  of  acetyl  bromide  on  the  benzene  solution  of  the  triaryl- 
carbinol.  Diphenyl -<x-naphthylmethyl  acetate,  m.  p.  137 — 138°,  and 
phenyldi- a-naphthylmethyl  acetate,  m.  p.  above  200°  (decomp.), 
after  turning  brown  at  about  190°,  are  described.  Diphenyl - 
a -naphthylmethylamine,  m.  p.  168 — 169°,  and  phenyldi- ct-naphthyl- 
methylamine,  m.  p.  164 — 165°  (cf.  Schoepfle,  A.,  1922,  i,  337),  were 
prepared  by  the  action  of  ammonia  on  the  corresponding  triaryl¬ 
methyl  bromides  in  benzene.  F.  G.  W. 

Dissociation  of  Benzopinacol  Derivatives.  F.  F.  Blicke 
(•/.  Amer.  Chem.  Soc.,  1925,  47,  1477). — Benzopinacol  dibenzoate 
and  dicyanotetraphenylethane  (cf.  Lowenbein,  this  vok,  i,  552) 
develop  appreciable  colours,  due  to  dissociation  into  tervalent 
carbon  radicals,  when  heated  at  150°.  In  molten  naphthalene,  the 
colour  of  the  above  cyanide  is  intense  pink,  becoming  colourless  on 
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cooling.  The  possibility  of  these  phenomena  is  foreshadowed  by 
the  author’s  results  on  the  dissociation  of  compounds,  containing 
the  ONa  and  OPh  groups,  derived  from  the  action  of  metallic 
sodium  on  aromatic  aldehydes  (cf.  this  vol.,  i,  37,  662).  F.  G.  W. 

Condensation  of  Primary  Alcohols  with  Resorcinol  and 
other  Hydroxy  Aromatic  Compounds.  R.  N.  Sen  and  N.  N. 

Sarkar  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1079 — 1091). — Compounds 
of  the  benzein  type  are  obtained  in  good  yield  by  heating  together 
alcohols  and  resorcinol  or  similar  substances  with  sulphuric  acid 
(i d  1-84)  at  140 — 150°.  The  acid  acts  both  as  a  condensing  and 
oxidising  agent  (cf.  Sen  and  Sinha,  A.,  1924,  i,  288)  and  addition  of 
potassium  persulphate  lowers  the  temperature  necessary  for  the 
reaction.  The  following  benzeins  were  prepared :  resorcinol- 
benzein  (cf.  Sen  and  Sinha,  loc.  cit.)  ( benzoyl  derivative,  yellow, 
m.  p.  141° ;  tetrabromo  derivative,  decomp,  on  heating) ;  resorcinol- 
o-hydroxybenzein ,  m.  p.  above  250°  (yields  a  tetrabromo  derivative) ; 
resorcinol- o :  p -dihydroxybenzein,  orange-red,  m.  p.  above  250° 
{tetrabromo  derivative,  decomp,  above  170°) ;  resorcinol-m-nitro- 
p-hydroxybenzein,  m.  p.  above  250°;  pyrogaUolbenzein  (from  benzyl 
alcohol  and  pyrogallol) ;  pyrogallol-o-hydroxybenzein  (from  saligenin 
and  pyrogallol),  m.  p.  above  250°;  resorcinol- o  :  m  :  p-trihydroxy- 
benzein  (from  6-hydroxyfluorone  and  pyrogallol),  red,  m.  p.  above 
230°;  and  a  benzein,  C33H20O7,  m.  p.  above  250°,  from  resorcinol 
and  3  :  5-dihydroxymethyl-p-cresol.  o  :  p -Dihydroxybenzyl  alcohol , 
a  white  powder  which  readily  turns  brick-red,  was  obtained  from 
resorcinol  and  formaldehyde  by  Manasse’s  method  (cf.  A.,  1894,  i, 
577).  Resorcinol -$-hy dr oxynaphthalein,  orange-red,  m.  p.  not  below 
250°,  was  obtained,  together  with  2'  :  4' -dihydroxyphenylnaphtha- 
fluorone  (I),  similar,  from  the  condensation  of  resorcinol  with 
(3  -hydroxynaphthylcarbinol . 

Condensation  of  resorcinol  with  glycerol  in  presence  of  sulphuric 
acid  at  130 — 150°  (cf.  Reichl,  J.  Chem.  Soc.,  1880,  38,  426)  afforded 
a  mixture  of  resorcinolglycerein,  C15H1205,  red,  m.  p.  above  250°, 
and  resorcinolacrolein,  C15H10O3,  orange-yellow,  m.  p.  similar.  The 
former  yielded  a  tribenzoyl  derivative,  brownish-yellow,  and  a 
dibromo  derivative.  Pyrogallol  and  glycerol  yielded  similarly 
pyrogallolglycerein,  brown,  m.  p.  above  250°,  and  pyrogallolacrolein, 
black,  m.  p.  similar. 


Xanthens  are  obtained  in  good  yield  by  the  condensation  of 
o-hydroxy-alcohols  with  an  equivalent  of  resorcinol  or  [3-naphthol 
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in  presence  of  zinc  chloride  at  140 — 160°.  The  following  are 
described  :  3 -hydroxyxanthen,  yellow,  m.  p.  61°  [ dibromo  derivative, 
m.  p.  217°  (decomp.)],  from  saligenin  and  resorcinol;  8 -hydroxy- 
naphthoxanthm  (II),  m.  p.  122°,  from  p-hydroxynaphthylcarbinol 
and  resorcinol;  3-hydroxy-o-o  :  -p-dihydroxybenzyl-1-methylxanthen, 
red,  m.  p.  above  250°;  and  fifi-dinaphthoxanthen  (of.  Wolff,  A., 
1893,  i,  222). 

6-Hydroxyfluorone  (cf.  Mohlau  and  Koch,  A.,  1895,  i,  46)  was 
obtained  by  condensing  o  :  p- dihydroxy  benzyl  alcohol  with  resorcinol 
in  presence  of  zinc  chloride  and  oxidising  the  product  in  alkaline 
solution  by  means  of  a  current  of  air.  9-o  :  p -Dihydroxyphenyl- 
fluorone  (III),  orange-red,  m.  p.  above  250°,  is  a  by-product  in  the 
preparation  of  resorcinol-o-hydroxybenzein,  and  is  also  obtained 
by  condensing  3-liydroxyxanthene  with  resorcinol  in  presence  of 
sulphuric  acid.  F.  G.  W. 

Electrochemical  Oxidation  of  Anethole  and  isoEugenol. 

F.  Fighter  and  A.  Christen  ( Helv .  Chim.  Acta,  1925,  8,  332 — 336). 
— The  possibility  of  the  smooth  anodic  oxidation  of  the  propylene 
side-chain  is  established  by  the  observation  that  anethole  is  trans¬ 
formed  at  a  lead  dioxide  anode  into  anisaldehyde  (yield  52%)  and 
anisic  acid  (yield  25-4%).  Side  changes  consist  in  the  elimination 
of  methyl  from  the  methoxyl  group  and  entrance  of  a  second 
hydroxyl  group  with  production  of  a  derivative  of  pyrocatechol. 
The  experimental  conditions  may  be  varied  widely,  since  graphite, 
platinum,  or  nickel  may  replace  lead  dioxide,  and  the  electrolyte  may 
be  a  solution  of  sodium  sulphate,  carbonate,  hydrogen  carbonate, 
or  mixtures  of  these,  sodium  hydroxide,  or  dilute  sulphuric  acid. 
The  difficulty  in  effecting  the  electrolytic  oxidation  of  ^oeugenol  to 
vanillin  (cf.  D.R.-P.  92007 ;  Lowry  and  Moore,  Trans.  Amer. 
Electrochem.  fioc.,  1922,  42,  273)  is  therefore  attributed  to  the 
presence  of  the  hydroxy  group.  In  support  of  this  view  it  is  shown 
that  3  : 4-dimethoxy-Aa-propenylbenzene  is  transformable  into 
3  :  4-dimethoxybenzaldehyde  (77-8%)  and  3  :  4-dimethoxy benzoic 
acid  (12-7%),  accompanied  by  little  resinous  matter,  whereas 
4-hydroxy-3-methoxypropylbenzene  affords  much  resin  and 
dihydroxydimethoxydipropyldiphenyl,  m.  p.  152°.  If,  however,  the 
hydroxyl  group  of  f-soeugenol  is  protected  by  using  potassium 
fsoeugenyl  sulphate,  electrolytic  oxidation  at  a  lead  dioxide  anode 
leads  to  the  production,  after  hydrolysis  of  the  product  with  boiling, 
dilute  sulphuric  acid,  of  vanillin  (53-4%)  and  vanillic  acid  (25-7%). 

H.  W. 

Analogies  between  certain  Reactions  of  Organic  Peroxide 
and  Diazo  Compounds.  H.  Gelissen  and  P.  H.  Hermans 
( Ber .,  1925,  58,  [B],  984 — 987  ;  cf.  this  vol.,  i,  663). — A  theoretical 
paper  in  which  the  analogy  between  the  actions  of  organic  peroxides 
and  diazo  compounds  towards  hydrocarbons,  alcohols,  and  water  and 
during  thermal  decomposition  is  discussed.  H.  W. 

Stable  Triammine  Salts.  F.  L.  Hahn  and  H.  Wole  ( Z .  anorg. 
Chern.,  1925,  144,  128 — 130). — The  sulphobenzoates  of  copper, 
cadmium,  nickel,  and  cobalt  yield  stable,  sparingly  soluble  salts 
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with  3  mols.  of  amine  to  1  of  sulphobenzoate,  by  addition  of  the 
amine  to  the  aqueous  solution  of  the  salt ;  the  additive  compounds 
give  conducting  solutions  in  pure  water  or  water  containing  the 
amine.  The  following  sulphobenzoates  are  described :  triammine 
copper,  dark  blue ;  tripyridine  copper,  bright  blue,  decomp.  246° ; 
trianiline  copper,  bright  green,  m.  p.  211°;  tripyridine  cadmium, 
decomp.  138° ;  trianiline  cadmium,  white,  unchanged  at  350° ; 
tripyricline  cobalt,  strawberry  coloured,  darkening  at  240° ;  tri¬ 
pyridine  nickel,  bright-green,  unchanged  above  300°.  S.  I.  L. 

Utilisation  of  p-Toluidine  in  the  Synthesis  of  Aromatic 
Esters  of  the  Novocaine  Type.  M.  A.  Soderman  and  T.  B. 
Johnson  (J.  Amer.  Chem.  Soc.,  1925,  47,  1390 — 1395).— When 
p-toluonitrile  (300  g.)  is  added  to  a  mixture  of  sulphuric  acid  (1200  g.) 
and  nitric  acid  (384  g.)  at  20 — 40°,  2-nitro-4-cyanotoluene,  b.  p. 
171°/12  m.,  is  obtained  in  93%  yield.  This  is  hydrolysed  quanti¬ 
tatively  by  sulphuric  acid  (d  1*52)  at  180°  to  2-nitro-p-toluic  acid, 
m.  p.  186 — 187°,  from  which  2-nitro-p-toluoyl  chloride,  yellow,  b.  p. 
165°/18  mm.,  185°/36  mm.,  was  prepared  by  the  action  of  phos¬ 
phorus  pentachloride.  Oxidation  of  2-nitro-p-toluic  acid  with 
potassium  permanganate  (cf.  Johnson  and  BigeloAv,  A.,  1920,  i, 
20)  affords  the  corresponding  nitroterephthalic  acid,  m.  p.  268°,  in 
96%  yield,  from  which  nitroterephthaloyl  chloride,  yellow,  b.  p. 
174°/8  mm.,  was  prepared.  Interaction  of  the  above  acid  chlorides 
with  diethylaminoethyl  alcohol  in  ether  afforded  respectively 
diethylaminoethyl  2-nitro-p-toluate  hydrochloride,  m.  p.  152 — 153° 
(decomp.),  and  diethylaminoethyl  2-nitroterephthalate  hydrochloride, 
m.  p.  199°. '  From  these,  by  reduction  with  tin  and  hydrochloric 
acid,  diethylaminoethyl  2-amino-p-toluate  [ dihydrochloride ,  m.  p. 
208°  (decomp.)]  and  diethylaminoethyl  2-aminoterephthalate  [di¬ 
hydrochloride,  m.  p.  213°  (decomp.)]  were  obtained.  Diethyl 
2-nitroterephthalate,  m.  p.  51°,  is  described.  [Cf.  B.,  July  24th.] 

F.  G.  W. 

Isomerism  of  Anilino-m-nitrophenylacetonitrile.  G. 

Heller  and  G.  Spielmeyer  (Ber.,  1925,  58,  [2?],  838 — 840). — The 
condensation  of  m-nitromandelonitrile  with  aniline  in  alcoholic 
solution  in  the  presence  of  potassium  cyanide  leads  to  the  production 
of  two  interconvertible  isomerides,  yellow  needles,  m.  p.  102°,  and 
colourless  needles,  m.  p.  90°,  to  which  the  constitutions 

no2-c6h4.ch<ncp^>n 

and  N02,C6H4,CH(CN)*NHPh,  are  assigned.  The  yellow  compound 
rapidly  gives  a  hydrochloride,  m.  p.  205 — 210°  (decomp.)  after 
darkening  at  180°,  which  is  also  obtained  slowly  from  the  colourless 
isomeride.  Either  form  yields  the  same  acetyl  derivative,  m.  p. 
142-5°.  Anilino-m-chlorophenylacetonitrile  could  be  obtained  only 
in  a  colourless  modification,  m.  p.  83° ;  p-nitromandelonitrile  does 
not  react  simply  with  aniline.  H.  W. 

Complete  Mutual  Resolution  of  Inactive  Acids  and  Bases. 

A.  W.  Ingersoll  (J.  Amer.  Chem.  Soc.,  1925,  47,  1168 — 1173). — 
When  d-camphorsulphonic  acid  is  combined  with  inactive  phenyl- 
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aminoacetic  acid  in  aqueous  solution,  the  lUdA  salt  separates  first. 
After  purification  by  recrystallisation,  the  pure  Z-base  can  be 
obtained  from  it  by  precipitation  with  ammonium  hydroxide. 
Similar  precipitation  of  the  original  mother-liquors  gives  the 
partly  resolved  base  (cZB-j-cZZB)  and  when  this  (a)  is  combined  with 
inactive  camphorsulphonic  acid,  the  cZBZA  salt  crystallises  first.  Or 
( b )  the  pure  Z-base  may  be  combined  with  2  equivalents  of  inactive 
acid,  the  solution  depositing  first  the  ZBcZA  salt,  and  leaving  Z-acid 
in  solution.  This  solution  is  then  combined  with  the  partially 
resolved  base,  subsequent  procedure  being  as  in  (a),  the  cZBZA  salt 
being  obtained  first  in  rather  better  yield.  Concentration  of  the 
final  liquors  yields  first  the  inactive  salt,  pure,  and  then  the  cZBcZA 
salt.  The  method  appears  to  be  of  general  application,  and  is 
exemplified  further  by  the  partial  resolution  of  a-phenylethylamine 
and  malic  acid.  F.  G.  W. 

[Formation  and  Spectrochemical  Behaviour  of  Hydro¬ 
genated  Naphthalene  Derivatives].  Correction.  K.  von 

Auwers  (J.  pr.  Chem.,  1925,  [ii],  109,  352;  cf.  this  vol.,  i,  402). — 
a-  Methyl-  [3  -  naphthoic  acid  has  already  been  described  by  Mayer 
and  Schnecl^o  (A.,  1923,  i,  773).  y-Phenylbutyl  alcohol  (p.  403) 
was  not  used ;  this  name  is  an  error,  y-phenylpropyl  alcohol  being 
intended.  W.  A.  S. 

Derivatives  of  p-Hydroxymethylbenzoic  Acid.  I.  Esters. 

F.  H.  Case  (J.  Amer.  Chem.  Soc.,  1925,  47,  1143—1147).— The 
following  esters  of  p-hydroxymethylbenzoic  acid  were  prepared 
by  boiling  a  solution  of  the  acid  in  an  excess  of  the  appropriate 
alcohol  in  presence  of  a  small  amount  of  sulphuric  acid  :  ethyl  ester, 
b.  p.  161 — 163°;  propyl  ester,  b.  p.  164 — 165°;  n -butyl  ester,  b.  p. 
169—174°;  iso  butyl  ester,  b.  p.  169 — 172°;  and  benzyl  ester,  m.  p. 
63°.  The  yield  of  the  last  was  very  low  on  account  of  ether  form¬ 
ation  from  the  acid  itself  at  temperatures  above  150°.  The  benzoate , 
b.  p.  203 — 207°/3  mm.,  p -nitrobenzoate,  yellow,  m.  p.  86°,  p -amino- 
benzoate,  m.  p.  95°  ( hydrochloride ,  m.  p.  198 — 203°),  urethane,  m.  p. 
119°,  and  phenylurethane,  m.  p.  107°,  of  the  above  ethyl  ester,  are 
described.  F.  G.  W. 

Synthesis  of  p-Thiolhenzoic  Acid.  G.  Thompson  (J.  Soc. 
Chem.  Ind.,  1925,  44,  196t;  cf.  Smiles  and  Harrison,  T.,  1922,  121, 
2022). — p-Aminobenzoic  acid  is  diazotised  and  the  diazo  solution 
run  into  an  alkaline  solution  of  sodium  disulphide  below  5°.  The 
crude  disulphide,  which  could  not  be  obtained  crystalline,  and 
charred  above  290°,  on  reduction  with  sodium  carbonate  and  iron 
powder  is  converted  almost  quantitatively  into  p-thiolbenzoic 
acid,  m.  p.  219°  (after  sublimation).  R.  B. 

Di(a-cyanobenzyloxy)phenylmethane,  CHPh(0*CHPh*CN)2. 

R.  Stolle  (Ber.,  1925,  58,  [B],  975). — The  compound  obtained 
spontaneously  from  mandelonitrile  by  Wood  and  Lilley  (this  vol.,  i, 
400)  is  di(<x-cyanobenzyloxy)phenylmethane ;  the  mandelocarbyl- 
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amine  and  a-hydroxybenzylmethylamine  of  these  authors  should 
be  deleted.  H.  W. 

Unsaturated  Ketonic  Acids.  II.  Experiments  with. 
(3-Benzoylacrylic  Acid  and  Related  Compounds.  M.  T.  Bogert 
and  J.  J.  Ritter  (J.  Amer.  Chem.  Soc.,  1925,  47,  526 — 535). — 
(3-Benzoylacrylic  acid  is  not  converted  into  an  isomeride  by  the 
action  of  ultra-violet  light  (cf.  Rice,  A.,  1923,  i,  218;  1924,  i,  287, 
1314).  iso -$-Benzoylacrylic  acid  dibromide  (ctfi-di  bromo- (3  -  bet  i  z  oy  l  - 
propionic  acid),  m.  p.  142°,  is  obtained  by  treating  isodibromo- 
succinic  anhydride,  prepared  by  the  action  of  bromine  on  maleic 
anhydride  at  95 — 98°  (cf.  Pictet,  Ber.,  1880,  13,  1670),  with  benzene 
and  aluminium  chloride.  When  boiled  with  sodium  acetate  in 
glacial  acetic  acid,  it  is  converted  into  the  same  bromobenzoylacrylic 
acid,  m.  p.  109-4°,  as  is  obtained  similarly  from  the  isomeric 
clibromide,  m.  p.  148°  (cf.  Bougault,  A.,  1909,  i,  102),  prepared  by 
the  action  of  bromine  in  glacial  acetic  acid  on  (3-benzoylacrylic  acid. 
Both  the  above  dibromides  lose  bromine,  with  formation  of  (3-benzoyl- 
acrylic  acid,  when  boiled  with  potassium  iodide  in  alcohol,  sodium 
thiosulphate  solution  being  added  to  remove  the  liberated  iodine 
which  brought  the  reaction  to  an  equilibrium.  a.-Sulpho-fi-benzoyl- 
propionic  acid  is  obtained  as  the  disodium  salt,  which  darkens 
without  melting  at  260°,  by  the  action  of  sodium  sulphite  on 
(3-benzoylacrylic  acid  in  aqueous  solution.  Attempts  to  regenerate 
a  (3-benzoylacrylic  acid  from  this  compound  failed,  it  being 
hydrolysed  to  acetophenone  by  alkali,  and  completely  decomposed 
by  warm,  concentrated  sulphuric  acid.  fi-m-Nitrobenzoylacrylic 
acid,  yellow,  m.  p.  188°,  is  obtained  from  [3-benzoylacrylic  acid  by 
the  action  of  cold,  fuming  nitric  acid.  (3-p -Hydroxybenzoylacrylic 
acid,  m.  p.  134-5°,  is  prepared  by  boiling  maleic  anhydride,  phenol, 
and  aluminium  chloride,  in  benzene  solution,  s -Di(trihydroxy- 
benzoyl)ethylene,  pale  yellow,  m.  p.  195°  (decomp.)  after  darkening  at 
180°,  or  m.  p.  231°  after  softening  at  225°  in  a  sealed  tube,  is  obtained 
by  heating  maleic  anhydride,  pyrogallol,  and  zinc  chloride  at  120°. 
A  dark  red,  viscous  by-product  of  this  reaction  is  probably  the 
malein.  The  diketone  is  a  very  weak  dye  (cf.  Georgievics,  A.,  1899, 
i,  803).  a-Methyl-^-benzoylacrylic  acid,  m.  p.  153°,  is  obtained  by 
condensing  citraconic  anhydride  with  benzene  in  presence  of 
aluminium  chloride  (cf.  von  Pechmann,  A.,  1882,  1074).  Both 
(3  - 1  -naphthoylacrylic  acid,  pale  yellow,  m.  p.  150-2°,  and  (3-2- 
naphthoylacrylic  acid,  m.  p.  188°  (cf.  Oddy,  A.,  1923,  i,  1098),  are 
obtained  by  condensing  maleic  anhydride  with  naphthalene  in 
presence  of  aluminium  chloride  in  benzene  solution.  F.  G.  W. 

Preparation  of  Derivatives  of  Diphenic  Acid  possessing 
the  Properties  of  Local  Anaesthetics.  C.  Roberts  and  T.  B. 
Johnson  (J.  Amer.  Chem.  Soc.,  1925,  47,  1396 — 1402). — Diethyl- 
aminoethyl  diphenate  hydrochloride  (I),  was  obtained  as  an  oil  by 
the  action  of  diphenic  chloride  on  diethylaminoethyl  alcohol  in 
benzene.  The  free  base  also  forms  an  oil,  n 21  1-528,  and  it  is  suggested 
that  the  low  melting  points  are  due  to  the  products  being  mixtures 
of  cis  and  trans  isomerides.  Diphenanilide,  m.  p.  229 — 230°, 
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obtained  analogously,  was  converted  into  the  imino -chloride,  m.  p. 
116 — 117°,  by  the  action  of  phosphorus  pentachloride,  from  which 
the  ethylimide,  m.  p.  216 — 217°,  and  the  diethylaminoethylimide 
hydrochloride  (II)  were  obtained  by  treatment  with  the  respective 
alcohols.  Compounds  (I)  and  (II)  form  satisfactory  local  anaes¬ 
thetics.  Attempts  to  convert  diphenanilide  into  the  aldehyde 
corresponding  with  diphenic  acid,  by  the  method  of  Sonn  and  Muller 
(A.,  1920,  i,  58)  were  unsuccessful.  F.  G.  W. 

Nitration  of  p-Carboxyphenoxyacetic  Acid.  W.  G. 

Christiansen  (J.  Amer.  Chem.  Soc.,  1925,  47,  1158 — 1162). — 
p-Carboxyphenoxyacetic  acid,  m.  p.  280 — 282°,  is  prepared  by  the 
action  of  chloroacetic  acid  on  p-hydroxybenzoie  acid  in  aqueous 
solution  in  presence  of  excess  of  sodium  hydroxide.  When  its 
solution  in  cold,  concentrated  sulphuric  acid  is  treated  with  nitric 
acid  (1  mol.)  2-nitroA-carboxyphenoxyacetic  acid,  m.  p.  247 — 248-5°, 
is  obtained.  When  this  is  dissolved  in  sulphuric  acid  and  treated, 
in  the  cold,  with  a  mixture  of  nitric  and  sulphuric  acids,  carbon 
dioxide  is  evolved  and  2  :  4 -dinitrophenoxy acetic  acid,  m.  p.  145 — 
148°,  obtained.  The  latter  can  be  obtained  also  by  the  direct 
nitration  of  p-carboxyphenoxyacetic  acid,  which  yields  in  addition 
a  small  proportion  of  2  :  Q-dinitroA-carboxyphenoxyacetic  acid, 
yellow,  m.  p.  182—183°.  F.  G.  W. 

Platinum  Oxide  as  a  Catalyst  in  the  Reduction  of  Organic 
Compounds.  VII.  Effects  of  Numerous  Substances  on  the 
Platinum  Catalysis  of  the  Reduction  of  Benzaldehyde. 

W.  H.  Carothers  and  R.  Adams. — (See  ii,  693.) 

Brominated  Additive  Products  of  Schiff’s  Bases.  A.  Berg 
(Bull.  Soc.  chim.,  1925,  37,  [iv],  637 — 641 ;  cf.  Hantzsch,  A., 
1890,  50). — Schiff’s  bases  form  yellow  or  yellowish-red  additive 
compounds,  CHRBr-NR'Br,  with  bromine,  in  which  the  bromine 
is  very  reactive,  attacking  such  metals  as  copper  and  gold  when 
the  additive  compound  is  dissolved  in  a  dry  solvent.  When  the 
Schiff’s  base  is  derived  from  an  aromatic  amine,  on  decomposition 
of  the  additive  compound  with  water,  one  bromine  atom  enters  the 
aromatic  ring,  and  the  other  is  eliminated  as  hydrogen  bromide 
with  simultaneous  regeneration  of  the  aldehyde.  With  additive 
compounds  obtained  from  bases  such  as  isobutylideneisobutyl- 
amine,  water  yields  a  brominated  aldehyde  and  the  hydro  bromide 
of  the  base,  e.g.,  a-bromoi-sobutaldehyde  and  uobutylamine  hydro¬ 
bromide.  With  the  benzylidene  derivatives  of  alkylamines  or 
aralkylamines,  the  bromine  additive  product  is  decomposed  by 
water  in  yet  a  third  way,  yielding  a  bromoamine  and  hydrogen 
bromide  with  regeneration  of  the  aldehyde.  Thus  the  dibromide 
of  benzylidenei.sobutylamine,  decomp.  83 — 84°,  yields  benzaldehyde 
and  i’sobutylbromoamine,  NHBr-C4H9.  Similarly,  the  dibromide  of 
benzylidenebenzylamine,  m.  p.  141 — 142°,  yields  benzaldehyde  and 
benzylbromoamine,  from  which  benzylamine  is  regenerated,  with 
liberation  of  bromine,  by  reaction  with  the  hydrogen  bromide. 
In  some  cases,  as  with  the  derivative  of  Gobutylideneaniline , 
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several  reactions  occur  simultaneously,  in  this  case  the  principal 
one  yielding  aniline  hydrobromide  and  a-bromoi'sobutaldehyde. 

R.  B. 

Reaction  between  2  :  6-Dibromoci/ciohexanones  and  Alkali. 

G.  CusMAJsro  ( Gazzetta ,  1925,  55,  215—218;  cf.  A.,  1914,  i,  303,  556). 
— The  action  of  2-5%  potassium  hydroxide  solution  on  2  :  6-di- 
bromo-2-methylcycZohexanone  (cf.  Wallach,  A.,  1918,  i,  442)  yields 

a  keto-glycol,  CH2<C q  jj  (  q  jj ^|^Q^>CMe- OH , 2H2 O ,  m.  p.  about  150° 

(slow  heating),  which  gives  no  coloration  with  ferric  chloride,  is 
converted  into  the  corresponding  methylcycZohexandione  at  about 
200°,  and  is  isomeric  with  the  dihydroxymethylcycfohexanone 
obtained  by  Harries  (A.,  1902,  i,  378).  It  seems  likely,  therefore, 
that  the  intermediate  terms  of  the  reaction  between  2  :  6-dibromo- 
cycZohexanones  and  alkali  are  diketones  resulting  from  the  direct 
substitution  of  the  two  bromine  atoms  by  two  hydroxyl  groups ; 
these  diketones,  by  internal  oxidation  and  reduction,  would  then 
give  the  dihydropyrocatechols. 

Certain  of  the  compounds  described  as  new  by  Wallach  and 
Weissenborn  (A.,  1924,  i,  862)  were  previously  obtained  by  the 
author.  T.  H.  P. 

1  : 5-Dichloroanthrone.  E.  de  B.  Barnett,  J.  W.  Cook, 
and  M.  A.  Matthews  {Ber.,  1925,  58,  [B],  976—983). — 1  :  5-Di- 

chloroanthranyl  acetate,  C6H3C1<C^j^^C^C6H3C1,  m.  p.  178°,  is 

obtained  by  the  action  of  acetic  anhydride  on  1  :  5-dichloroanthrone 
in  the  presence  of  pyridine.  1  :  5 -Dichloroanthranyl  methyl  ether, 
m.  p.  104°,  and  1  :  5-dichloroanthranyl  ethyl  ether,  m.  p.  103°,  are 
prepared  from  1  :  5-dichloroanthrone  and  the  requisite  p-toluene- 
sulphonate.  1  :  5-Dichloroanthrone,  1  :  5-dichloroanthranyl  acetate, 
and  1  : 5-dichloroanthranyl  methyl  ether  are  transformed  by 
bromine  in  the  presence  of  carbon  disulphide  into  1  :  5-dichloro- 
9-bromoanthrone,  m.  p.  214°  (decomp.),  whereas  anthranyl  methyl 
ether  is  brominated  to  9-bromoanthranyl  methyl  ether.  1  :  5 -Di- 
chloro-9-nitroanthrone,  m.  p.  168°  (decomp.),  is  prepared  by  the 
action  of  nitric  acid  (d  1*42)  on  1  :  5-dichloroanthrone,  1  :  5-dichloro¬ 
anthranyl  acetate,  or  1  :  5-dichloroanthranyl  methyl  ether  suspended 
in  glacial  acetic  acid.  1  :  5-Dichloro-9-bromoanthrone  is  trans¬ 
formed  by  boiling  aqueous  acetone  into  1  :  5-dichloro-9-hydroxy- 
anthrone,  by  ethyl  alcohol  into  1  :  5-dichloroanthronyl  ethyl  ether, 
and  by  sodium  acetate  and  glacial  acetic  acid  into  1  :  5-dichloro¬ 
anthronyl  acetate,  m.  p.  178°. 

1  : 5-Dichloroanthracene  is  very  stable  towards  hydrogen 
peroxide.  It  is  converted  by  bromine  in  boiling  glacial  acetic  acid 
solution  mainly  into  the  corresponding  dibromide;  if  the  reaction 
is  effected  in  the  presence  of  sodium  acetate,  it  gives  a  difficultly 
separable  mixture  of  1  :  5-dichloroanthronyl  acetate  and  1  :  5 -di- 
chloro- cis-9  :  10 -dihydroanthraquinyl  diacetate,  m.  p.  246°.  The 
diacetate  is  also  obtained  by  the  oxidation  of  1  :  5-dichloroanthra- 
cene  with  lead  tetra-acetate  or  by  the  acetylation  of  1  :  5-dichloro- 
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cis- 9  :  10-dihydroanthraquinol.  1  :  5 -Dichloroanthraquinyl  diacetate 
has  m.  p.  314°  (decomp.)  after  darkening  at  300°. 

The  action  of  organic  bases  on  1  :  5-dichloro-9-bromoanthrone 
differs  from  that  observed  with  9-bromoanthrone  (T.,  1922,  121, 
2059),  since,  in  general,  it  leads  to  the  replacement  of  the  bromine 
atom  by  the  basic  residue.  1  :  5-Dichloro-9-dimethylaminoanthrone, 
m.  p.  195°,  1  :  5-dichloro-9-diethylaminoanthrone,  1  :  5-dichloro- 
9-piperidinoanthrone,  1  :  5-dichloro-Q-anilinoanthrone,  m.  p.  193°, 
and  1  :  5-dichloro-9-dimethylaminophenylanthrone,  m.  p.  277°,  are 
described.  1  :  5-Dichloro-9-acetoxyanthranylpyridinium  bromide , 
C2iH14O3NCl2Br,0*5H2O,  m.  p.  230°  (decomp.),  is  prepared  by  the 
action  of  acetic  anhydride  and  pyridine  on  1  :  5-dichloro-9-bromo- 
anthrone ;  it  is  converted  by  hydrobromic  acid  (30%)  into  1  :  5 -di- 
chloro-9-hydroxyanthranylpyridinium  bromide  (or  1  :  5 -dichloro- 
anthronylpyridinium  bromide),  m.  p.  250°  after  decomposing  at  150°. 

H.  W. 

Perylene  and.  its  Derivatives.  IX.  A.  Zinke,  K.  Funke, 
and  A.  Pongratz  ( Ber .,  1925,  58,  [R],  799 — 802). — The  poor  yield 
of  isoviolanthrone  obtained  by  heating  3  :  9-dibenzoylperylene  with 
aluminium  chloride  (this  vol.,  i,  383)  is  due,  in  part,  to  the  extensive 
reduction  of  the  initial  material  by  hydrogen  liberated  during  the 
action.  The  yield  may  be  very  materially  increased  by  the 
addition  of  manganese  dioxide  to  the  mixture;  lead  peroxide, 
mercuric  oxide,  and  barium  peroxide  are  less  effective.  fsoViol- 
anthrone  is  readily  obtained  by  the  action  of  powdered  potassium 
hydroxide  on  4  :  10-dibromo-3  :  9-dibenzoylperylene  in  the  presence 
of  boiling  aniline ;  the  similar  synthesis  from  4 :  10-dichloro- 
3  :  9-dibenzoylperylene  requires  a  higher  temperature,  which  is 
attained  by  the  use  of  quinoline.  The  synthesis  may  be  extended  to 
substituted  zsoviolanthrones.  Thus,  4  :  lO-dichloro-3  :  9-di-p-chloro- 
benzoylperylene,  m.  p.  350°,  prepared  from  4  :  10-dichloroperylene, 
p-chlorobenzoyl  chloride,  and  aluminium  chloride  in  the  presence  of 
carbon  disulphide,  yields  4'  :  <k"-dichloroisoviolanthrone,  and  4  :  10- 
dichloro- 3  :  9-di-p-bromobenzoylperylene,  m.  p.  about  370°,  appears 
to  give  a  dibromoisoviolanthrone. 

Treatment  of  isoviolanthrone  suspended  in  nitrobenzene  with 
glacial  acetic  acid,  concentrated  hydrochloric  acid,  and  hydrogen 
peroxide  gives  dichlorofsoviolanthrone  identical  with  “  indanthrene- 
violet  2 R  extra.”  H.  W. 

General  Method  for  the  Synthesis  of  Polyspirans.  D. 

Radulescu  and  V.  Georgescu  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
187 — 189).— Cyclic  [3 -diketones  are  condensed  with  aldehydes  to 
form  derivatives  of  type  (I),  the  disodium  salts  of  which  react  with 
iodine,  yielding  cyclopropane  derivatives  (II)  or  with  1:2-  or 

R,,<cQ>C^~^~C<CO>B,// 

(I.)  (II.) 

1  :  3-dihalogenides  to  form  the  corresponding  cycZobutane  and 
cycZopentane  derivatives.  The  disodium  derivative  of  methylene- 
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bisdimethyldihydroresorcinol  (cf.  A.,  1897,  i,  275)  yields,  when 
treated  with  iodine  in  suspension  in  ether,  cjclopropanebis-2  :  Q-di- 
keto-4  :  4-dimethylcyclohexanedispiran,  m.  p.  211 — 212°. 

The  disodium  derivative  of  methylenebisphenyldihydroresorcinol 
(cf.  A.,  1900,  i,  100)  yields  similarly  cyclopropanebis-2  :  6-diketo- 
phenylcyclohexanedispiran,  m.  p.  218 — 219°.  F.  G.  W. 

p-Naphthaquinone-l-arylimines.  R.  Lantz  and  A.  Wahl 
{Compt.  rend. ,  1925,  180,  1351—1354;  cf.  A.,  1922,  i,  823;  1923,  i, 
209,  674,  918,  1103). — When  kept  in  air  the  l-arylamino-(3-naphthols 
in  alkaline  solution  become  oxidised  to  deeply  coloured  compounds. 
Oxidising  agents,  e.g.,  ammonium  persulphate,  sodium  hypochlorite, 
iodine,  and  lead  peroxide,  have  the  same  effect.  By  the  action 
of  sodium  hypochlorite  on  1  -anilino-[3-naphthol  in  alkaline  solution 
at  5°,  an  almost  quantitative  yield  of  p-naphthaquinone-l-anil, 
0!ClcHfi!NPh,  is  obtained.  This  compound  has  already  been 
prepared  by  Euler  (A.,  1906,  i,  369)  by  treating  [3-naphthol  with 
nitrosobenzene,  but  in  the  succeeding  paper  (A.,  1906,  i,  370)  the 
compound  is  erroneously  described  as  being  derived  from  a-naphthol. 
1-Anilino-p-naphthol  is  regenerated  on  reduction  of  the  anil  with 
aluminium  amalgam.  In  a  similar  way,  \-$-napJithaquinone-l- 
anisylimine  and  fi-naphthaquinone-1  -p-acetamidophenylimine  have 
been  obtained  from  1-anisidino-P-naphthol  and  l-p-acetamido- 
anilino-p-naphthol,  respectively.  The  anils  are,  in  general,  very 
unstable.  L.  F.  H. 


Action  of  Aromatic  Amines  on  Naphthaquinonearylimines. 

R.  Lantz  and  A.  Wahl  {Compt.  rend.,  1925,  180,  1509 — 1512;  cf. 
preceding  abstract,  and  Fr.  Pat.  558117). — On  treatment  with 
aniline  in  acetone  solution,  p-naphthaquinone- 1  -phenylimine  yields 
a  mixture  of  1-phenylamino-p-naphthol  and  2-hydroxy-l  :  4-naphtha- 
quinonediphenylimine  (I)  the  reaction  being  represented  as  follows  : 


+  NH2Ph 


NHPh 


In  the  presence  of  a  catalyst  on  exposure  to  air,  or  with  a  mild 
oxidising  agent,  the  1  -phenylamino-  p-naphthol  formed  is  oxidised 
back  to  p-naphthaquinone-1 -phenylimine,  and  thus  the  yield  can 
be  improved.  1  -  Pheny lamino  -  p  -naphthol  may  be  treated  directly 
with  aniline  in  the  presence  of  an  oxidising  agent  or  catalyst,  e.g., 
copper  oxide,  which  combines  with  the  product,  forming  a  copper 
derivative.  On  hydrolysis  with  dilute  hydrochloric  acid  (I)  yields 
2-hydroxy-a-naphthaquinone-4-phenylimine  (Boniger,  A.,  1894,  i, 
199).  L.  F.  H. 

1  :  2-Benzanthraquinone  (Sirius-yellow  G).  E.  de  B. 

Barnett  and  M.  A.  Matthews  {Chem.  News,  1925,  130,  339 — 340). 

1  :  2-Benzanthracene  has  m.  p.  158 — 159°,  not  141°  as  described 
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by  previous  workers  (Graebe  and  Peter,  A.,  1905,  i,  704).  9-(or 

10)-Nitro-l  :  2-benzanthracene ,  m.  p.  165°,  is  obtained  by  the 
nitration  of  1  :  2 -benzanthracene  in  acetic  acid  solution.  Reduction 
of  1  :  2-benzanthraquinone  yields  a  mixture ;  the  first  substance, 
probably  1  :  2-benz-9-anthrone,  m.  p.  170°  ( benzoate ,  m.  p.  171 — 172°), 
gives  1  :  2-benzanthraquinone  on  oxidation  with  ferric  chloride ; 
the  second,  probably  1  :  2-benz-10-anthrone,  an  oil  ( benzoate ,  m.  p. 
202 — 203°),  gives  on  oxidation  an  oil,  probably  a  dianthrone. 

L.  F.  H. 

Action  of  Magnesium  p-Anisyl  and  p-Tolyl  Bromides  on 
Camphor.  S.  Leduc  ( Compt .  rend.,  1925,  180,  1502 — 1503). — 
The  substituted  aryl  derivatives  of  borneol  are  more  easily 
dehydrated  than  the  phenyl  and  benzyl  derivatives  (cf.  A.,  1906,  i, 
440).  The  reaction  between  camphor  and  magnesium  p-anisyl 
bromide  in  ethereal  solution  gives  a  20 — 30%  yield  of  p -anisyl- 
camphene,  m.  p.  85°,  b.  p.  178 — 180°/20  mm.  Magnesium  p-tolyl 
bromide  reacts  with  camphor  yielding  a  liquid,  b.  p.  154 — 157°/12 
mm.,  which  is  probably  a  mixture  of  p -tolylborneol  and  p -tolyl- 
camphene.  L.  F.  H. 

Irreversible  Catalysis  of  Unsaturated  Cyclic  Hydrocarbons. 
IV.  Contact  Transformation  of  a-Pinene  :  Dibydropinene. 

N.  D.  Zelinski  (Ber.,  1924,  58,  [B],  864 — 869 ;  cf.  this  vol.,  i,  146). — 
Passage  of  l-  or  d-  a-pinene  over  palladised  asbestos  at  190 — 200°  in 
an  atmosphere  of  carbon  dioxide  causes  the  production  of  cymene 
and  a  dihydropinene,  b.  p.  166-5 — 167-5°,  d\s  0-8467,  n™  1-4589, 
identical  with  the  product  obtained  by  catalytic  hydrogenation  of 
pinene  in  the  presence  of  nickel.  The  mixture  of  cymene  and 
dihydropinene  is  transformed  by  hydrogen  in  the  presence  of 
palladium  at  200°  into  menthane  and  dihydropinene.  Hydro¬ 
genation  of  pinene  at  200°  in  the  presence  of  palladised  asbestos 
gives  a  dihydropinene  identical  with  that  described  above,  whereas 
at  157 — 158°  a  different  dihydropinene,  b.  p.  169 — 169-5°  (corr.), 
d]8'5  0-8351,  n\8S  1-4531 ,  is  produced.  The  mechanism  of  the  catalytic 
reduction  of  pinene  depends,  therefore,  on  the  temperature  and 
nature  of  the  catalyst.  H.  W. 

Action  of  Chlorine  on  a-Pinene.  G.  Brus  (Compt.  rend., 
1925,  180,  1507 — 1509). — On  passing  dry  chlorine  into  pure  oc-pinene 
at  — 15°  to  — 20°,  a  mixture  of  bomyl  chloride  (I),  tricyclene  dichloride 
(i dichlorocamphane )  (II),  and  more  highly  chlorinated  products  is 
obtained. 

CHCl-CMe-CH2  CHCl-CMe-CHCl 

(I.)  |  CMe2  |  “  |  CMe2  |  (H.) 

CH2 — CH — ch2  ch2— ch— ch2 

Tricyclene  dichloride,  monoclinic  crystals,  m.  p.  170 — 171°,  optically 
inactive,  different  from  the  orthorhombic  crystalline  dichloride 
described  by  Aschan  (A.,  1920,  i,  317),  is  formed  analogously  to  the 
dibromide  (Godlewsky  and  Wagner,  A.,  1899,  i,  618).  L.  F.  H. 
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Asymmetric  Catalytic  Racemisation.  A.  McKenzie  and 
I.  A.  Smith  (. Ber 1925,  58,  [B],  894—908 ;  cf.  T.,  1923,  123,  1962 ; 
A.,  1924,  i,  1066). — Complete  hydrolysis  of  Z-bornyl  Z-a-chlorophenyl- 
acetate  with  alcoholic  potassium  hydroxide  solution  leads  to  the 
production  of  a  mixture  of  r-  and  d- chi orophenyl acetic  acids,  whereas 
addition  of  a  trace  of  alcoholic  alkali  to  a  solution  of  Z-bornyl 
Z-chlorophenylacetate  in  alcohol  gives  an  equilibrium  mixture 
containing  51%  of  Z-bornyl  Z-chlorophenylacetate  and  49%  of  Z-bornyl 
(Z-chlorophenylacetate.  It  is  considered  that  the  alcoholic  alkali 
induces  inversion  around  the  asymmetric  carbon  atom  of  the  acid, 
thus  causing  racemisation,  whilst  the  bornyl  group  remains 
unaffected,  thus  giving  a  mixture  of  nearly  equal  amounts  of 
/-bornyl  /-  and  eZ-chlorophenylacetates.  Since,  however,  the  /-bornyl 
ester  of  the  Z-acid  is  more  rapidly  formed  than  that  of  the  (Z-acid, 
it  is  also  more  readily  hydrolysed.  In  the  initial  stages  of  the 
hydrolysis  the  resulting  potassium  salt  is  practically  inactive, 
whilst  during  this  period  the  catalytic  racemisation  of  the  non- 
hydrolysed  ester  proceeds  in  such  a  manner  as  to  yield  a  mixture 
of  the  diastereoisomerides  in  nearly  equal  amount.  Towards  the 
end  of  the  hydrolysis,  however,  the  concentration  of  the  alkali  is 
diminished  to  such  an  extent  that  the  ratio  of  the  d-  to  Z-ester 
increases  somewhat  in  spite  of  the  catalyst,  and  the  potassium  salt 
resulting  at  this  stage  of  the  change  is  feebly  dextrorotatory.  The 
term  “  asymmetric  catalytic  racemisation  ”  is  applied  to  the  trans¬ 
formation  of  a  diastereoisomeric  menthyl  or  bornyl  ester  into  a 
mixture  of  esters  in  which  one  diastereoisomeride  predominates 
after  equilibrium  has  been  established  under  the  influence  of 
alcoholic  alkali,  whereas  the  racemisation  of  a  compound  such  as 
ethyl  Z-mandelate  is  described  as  symmetrical  catalytic  racemisation. 

Esterification  of  r-chlorophenylacetic  acid  by  Z-borneol  in  the 
presence  of  hydrogen  chloride  at  100°  followed  by  fractional  crystal¬ 
lisation  of  the  product  from  96%  alcohol  leads  to  the  isolation  of 
1  -bornyl  \-(x.-chlorophenylacetate ,  m.  p.  97-5 — 98-5°,  [<x]]r;  — 98*7°, 
[a]Jk  -116-3°  in  ethyl  alcohol,  [<*]£  -102-6°,  [a$61  -120-9°  in 
benzene,  whereas  1  -bornyl  d-a-chlorophenylacetate,  m.  p.  53 — 54°, 
[«K  +38-6°,  [a]-61  +45-8°,  is  obtained  from  the  mother-liquors, 
d -Bornyl  d-u-chlorophenylacetate,  m.  p.  97-5 — 98-5°,  [a]})5  +99-1° 
in  ethyl  alcohol,  is  obtained  by  esterification  of  the  corresponding 
r-acid  with  eZ-borneol  and  fractional  crystallisation  of  the  crude 
ester  from  96%  alcohol;  d -bornyl  l-<x.-chlorophenylacetate,  m.  p. 
53 — 54°,  [aJJttt  —44-8°,  is  prepared  from  the  Z-acid.  Incomplete 
esterification  of  r-chlorophenylacetic  acid  with  Z-borneol  gives  a 
mixture  of  esters  containing  a  slight  preponderance  of  Z-bornyl 
Z-chlorophenylacetate,  whilst  with  (Z-borneol  the  (Z-bornyl  eZ-chloro- 
phenylacetate  is  formed  rather  more  rapidly  than  the  diastereo¬ 
isomeride.  1  -Bornyl  \-oL-bromophenylacetate,  m.  p.  91-5 — 92-5°, 
[«]d5  —95-8°,  [a]^  — 113-7°  in  ethyl  alcohol,  [a]1^  —101-1°,  [a]^ 
— 122-3°  in  benzene,  is  obtained  from  the  corresponding  r-acid 
followed  by  fractional  crystallisation  of  the  crude  ester  from  96% 
alcohol.  The  asymmetric  action  of  alcoholic  potassium  hydroxide 
on  Z-menthyl  (ZZ-chlorophenylacetate  or  (ZZ-bromophenylacetate  on 
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tf-bornyl  cZZ-chlorophenylacetate  and  Z-menthyl  r-mandelate  is 
described  in  detail.  H.  W. 

Travancore  Essential  Oils.  III.  Oil  from  the  Resin  of 
Canarium  strictum ,  Roxb.  (Slack  Dammar).  K.  L.  Moud- 
gill  (J.  Soc.  Chem.  Ind.,  1925,  44,  169 — 172t). — The  resin  obtained 
from  Canarium  strictum,  Roxb.,  begins  to  melt  at  110°  and  if  heated 
at  150°  until  frothing  ceases  yields  a  brittle  solid  (acid  value  12-5, 
compared  with  28 — 30  for  the  raw  resin).  On  destructive  distilla¬ 
tion,  this  solid  yields  a  deep  blue  oil  (80 — 85%),  together  writh 
6 — 7%  of  gaseous  products,  chiefly  carbon  dioxide,  ammonia,  and 
methane  hydrocarbons,  with  small  proportions  of  unsaturated 
hydrocarbons.  The  oil,  df  0-9228,  rif  1-5070,  ester  number  11, 
after  acetylation  28-7,  acid  number  0,  contains  heptane,  “  heptine," 
d-a-pinene,  and  a  dicyclic  sesquiterpene,  C15H25,  b.  p.  262 — 263°, 
125 — 127°/18  mm.  ( hydrochloride ,  b.  p.  135 — 137°/18  mm.,  a® 
—8-5°,  df  0-9660,  nf  1-5136).  The  blue  colour  of  the  oil  is  due 
to  the  presence  of  azulene,  but  since  the  alcoholic  extract  of  the 
resin  does  not  contain  azulene,  it  is  probable  that  the  latter  is  a 
decomposition  product.  The  colouring-matter  of  the  raw  resin  is 
soluble  in  alcohol  and  the  alcoholic  extract  on  distillation  with 
steam  yields  d-a-pinene  and  a  heavy  oil,  df  0-9890,  nf,  1-5071. 
Extraction  of  the  resin  with  acetone  yielded  a  crystalline  solid 
and  left  a  brittle,  light  yellow  residue,  m.  p.  above  240°.  R.  B. 

Datiscin,  a  Glucoside  obtained  from  Datisca  cannabina ,  L. 

C.  Charaux  ( Compt .  rend.,  1925,  180,  1419 — 1421 ;  cf.  Schunck 
and  Marchlewski,  A.,  1894,  i,  142 ;  Marchlewski  and  Korczynski, 
A.,  1907,  i,  435;  Leskiewicz  and  Marchlewski,  A.,  1914,  i,  856; 
Bargellini  and  Peratoner,  A.,  1919,  i,  547). — Datiscin, 

^27-®30^15’^H2O, 

occurs  to  the  extent  of  6 — 10%  of  the  dry  weight  of  the  roots  and 
leaves  of  Datisca  cannabina,  L.  It  has  m.  p.  192 — 193°,  [a]D 
—48-6°  in  alcohol;  it  is  hydrolysed  by  enzymes,  yielding  equi- 
molecular  amounts  of  datiscetin  (m.  p.  272 — 273°),  and  a  rhamno- 
glucose,  rutinose  (A.,  1924,  i,  659),  and  on  hydrolysis  with  acids 
gives  one  molecule  of  datiscetin,  one  of  dextrose,  and  one  of  rhamn- 
ose.  L.  F.  H. 

Active  Principles  of  the  African  Squill,  Urginea  Burkei 
(Slangkop).  E.  George  ( J .  S.  Afr.  Chem.  Inst.,  1925,  8,  14 — 
27). — The  intermediate  portion  of  the  bulb  of  U .  Burkei,  Baker, 
sun-dried,  contains  :  ash,  3-6% ;  sugars ;  polysaccharides ;  much 
mucilage;  a  bitter,  colourless  substance — which  is  perhaps  scilli- 
picrin  (cf.  Merck,  Pharm.  Ztg.,  1879,  286) — described  as  a  glucoside, 
yielding  on  hydrolysis  an  amorphous,  red  substance,  C  55-2%, 
H  7-1%  ;  a  bitter,  amorphous,  red  substance,  C  53-37%,  H  6-15% — 
closely  resembling  scillitoxin  (cf.  Merck,  loc.  cit.) — described  as  a 
glucoside,  which  on  hydrolysis  reduces  Fehling’s  solution,  and 
yields  a  substance  identical  with  the  product  of  hydrolysis  of  the 
colourless  glucoside ;  also  a  yellow  substance.  A  review  of  the 
literature  of  U.  maritima  is  given.  B.  F. 
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Action  of  Hydrochloric  Acid  and  Sodium  on  the  Flavone 
Extracted  from  Red  Leaves  of  Prunus  Pissardi.  S.  Jonesco 
( Compt .  rend.,  1925,  480,  1361 — 1363). — A  yellow  pigment  with 
the  properties  of  a  flavone  is  extracted  from  the  red  leaves  of 
Prunus  Pissardi  by  long  treatment  with  ether.  Concentrated 
sulphuric  acid  dissolves  the  pigment  producing  a  bluish-green 
fluorescent  solution.  On  treatment  with  sodium  amalgam  and 
hydrochloric  acid  the  flavone  in  alcoholic  solution  gives  a  red 
coloration  which  is  not  produced  by  nascent  hydrogen  alone,  by 
metallic  sodium,  or  by  hydrochloric  acid,  but  it  can  be  obtained 
by  treating  the  alcoholic  solution  first  with  sodium  and  then  with 
hydrochloric  acid.  L.  F.  H. 

Preparation  of  Compounds  of  Lecithin  with  Bile  Acids 
and  their  Alkali  Salts.  C.  H.  Boehringer  Sohn  (D.R.-P. 
399148 ;  from  Chem.  Zentr.,  1924,  ii,  1515 — 1516). — Compounds 
of  lecithin  with  bile  acids  and  their  alkali  salts  are  obtained  by 
the  usual  methods.  The  affinity  of  bile  acids  for  lecithin  is  so 
great  that  the  additive  compound  of  lecithin  and  sodium  cholate 
can  be  obtained,  for  instance,  by  stirring  lecithalbumin  with  an 
aqueous  solution  of  sodium  cholate,  filtration  from  albuminous 
matter,  concentration,  and  precipitation  with  alcohol.  Double 
compounds  are  also  described  of  lecithin  with  potassium  cholate, 
with  sodium  glycocholate,  with  sodium  apocholate,  and  with 
sodium  deoxycholate.  R.  B. 

Proposed  International  Rules  for  Numbering  Organic 
Ring  Systems.  A.  M.  Patterson  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  543 — 561 ;  issued  also  as  a  pamphlet  with  J.  Chem.  Soc., 
March,  1925). — Rules  are  given  for  numbering  organic  ring  systems, 
as  approved  provisionally  by  the  Committee  on  Organic  Nomen¬ 
clature  of  the  International  Union  of  Pure  and  Applied  Chemistry, 
for  details  of  which  the  original  should  be  consulted.  F.  G.  W. 

Platinum  Oxide  as  a  Catalyst  in  the  Reduction  of  Organic 
Compounds.  VIII.  Reduction  of  Furylalkylcarbinols.  J.  S. 

Pierce  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1925,  47,  1098 — 
1104). — Reduction  of  furylethylcarbinol  (b.  p.  75 — 80°/l-3  mm., 
86 — 89°/18  mm.,  w®  1-476,  df  1-044;  cf.  Douris,  A.,  1913,  i,  1373) 
in  alcoholic  solution  by  hydrogen  in  presence  of  platinum  oxide 
is  assisted  by  shaking  the  catalyst  with  oxygen  every  hour,  and 
accelerated  by  addition  of  a  trace  of  ferrous  sulphate,  but  the  latter 
is  unnecessary  if  furfuraldehyde  is  rigorously  excluded.  The 
reduction  products  are  as  follows  :  heptan-y-ol  (trace) ;  ethyl- 
tetrahydrofurfurylcarbinol  (probably  as  a  mixture  of  two  isomerides) ; 
heptane-yh-diol,  m.  p.  96 — 96-5°  ( di-p-nitrobenzoate ,  yellow,  m.  p. 
157-5 — 158-5°) ;  an  isomeride,  b.  p.  205 — 210°/737  mm.,  nf,  1-4420, 
df  0-9457  ;  and  heptane- ae-diol,  b.  p.  126 — 128°/l-8  mm.,  n ^  1-4571, 
df  0-9705  ( di-p-nitrobenzoate ,  m.  p.  82 — 83°). 

Furyl-n-butylcarbinol,  b.  p.  100 — 102°/2  mm.,  nf  1-4720,  df 
0-9914,  was  obtained  by  the  action  of  magnesium  butyl  bromide 
on  furfuraldehyde.  Reduction  proceeded  similarly,  but  was  re¬ 
tarded  by  the  addition  of  ferrous  sulphate.  The  following  reduction 
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products  were  isolated  :  dibutylcarbinol  (trace) ;  tetrahydrofuryl- 
butylcarbinol,  b.  p.  99 — 100°/0-5  mm.,  nf,  1-4493,  df  0-9428 
(acetate,  b.  p.  120 — 124°/18  mm.,  rif  1-4396,  df  0-9682);  nonane- 
he-diol,  m.  p.  124 — 125°  ( di--p-nitrobenzoate ,  yellow,  m.  p.  125 — 
126°),  with  an  isomeride ,  b.  p.  120 — 121°/l-6  mm.,  rif  1-4476; 
and  nonane- ae-diol,  b.  p.  145 — 147°/2-7  mm.,  nf  1-4560,  df  0-9370 
(di-p-nitrobenzoate,  yellow,  m.  p.  55-5 — 56°).  F.  G.  W. 

Action  of  Sodium  and  Mineral  and  Organic  Acids  on 
certain  Flavones.  S.  Jonesco  (Compt.  rend.,  1925,  180,  1523— 
1525). — On  treatment  with  metallic  sodium  and  subsequent  addition 
of  hydrochloric  acid,  the  flavone  obtained  from  Prunus  Pissardi 
develops  a  deep  red  colour  (this  vol.,  i,  824).  Hydrochloric  acid 
can  be  replaced  by  sulphuric  acid,  the  reaction  proceeding  as  before, 
but  if  nitric  acid  is  employed  in  its  place  the  red  colour  quickly 
fades ;  with  acetic  acid,  the  red  coloration  produced  is  evanescent. 
The  red  pigment  has  been  isolated,  but  it  does  not  give  antho- 
cyanin  reactions  (cf.  Willstatter  and  Mallison,  A.,  1915,  i,  282). 

L.  F.  H. 

Synthesis  of  Pyrylium  Salts  of  Anthocyanidin  Type.  VI. 
Polyhydroxyflavylium  Salts  Related  to  Chrysin,  Apigenin, 
Lotoflavin,  Luteolin,  Galangin,  Fisetin,  and  Morin.  I).  I). 

Pratt  and  R.  Robinson  (J .  Chem.  Soc.,  1925,  127,  1128 — 1138). — 
2-Hydroxy-4  :  6-dimethoxybenzaldehyde,  prepared  by  the  Gatter- 
mann  method  from  phloroglucinol  dimethyl  ether,  condenses  in 
the  presence  of  potassium  hydroxide  with  acetophenone,  4-methoxy- 
acetophenone,  acetoveratrone,  and  2  : 4-dimethoxyacetophenone 
to  form  chalkone  derivatives,  which  are  readily  converted  by  mineral 
acids  into  pyrylium  salts,  from  which  by  demethylation  are  obtained, 
respectively,  chrysinidin,  apigeninidin,  lotoflavinidin,  and  luteolinidin 
chlorides  (I). 


OH  OH  X 


Cl  Cl  Cl 


Phenyl  2-hydroxy-A: :  6 -dimethoxystyryl  ketone,  m.  p.  136°,  warmed 
with  concentrated  hydrochloric  acid,  gives  chrysinidin  chloride 
dimethyl  ether  ( iodide ,  red  needles),  and  this  by  demethylation 
yields  chrysinidin  iodide  and  hence  the  chloride  (I,  Ar=Ph;  per¬ 
chlorate,  m.  p.  185°  decomp.),  which  darkens  at  130°  but  does  not 
melt  at  300°.  Apigenidm  chloride  (I,  Ar=p-OH*C6H4 ;  per¬ 
chlorate,  decomp.  222°),  darkens  at  180°.  2  :  4 -Dimethoxy phenyl 

2-hydroxy  A  :  6- dimethoxystyryl  ketone,  m.  p.  154°,  is  quantitatively 
converted  into  5:7:2':  4'-tetramethoxyflavylium  chloride,  decomp. 
134°  ( ferrichloride ,  decomp.  180°),  which  is  demethylated  to  loto¬ 
flavinidin  iodide  (chloride,  +  211^0,  darkens  at  190°).  Luteolinidin 
chloride  (iodide,  red  needles)  darkens  at  200°. 
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Galanganidin  iodide,  C15H1104I,HIJ3H20,  m.  p.  145°,  and 
chloride  (-j-2H20)  (II)  are  obtained  from  3:5:  7-trimethoxy- 
flavylium  chloride  (J.,  1924,  125,  195;  cf.  Willstatter  and  Schmidt, 
this  vol.,  i,  54);  fisetinidin  iodide  and  chloride  (III,  X=H)  from 
7-hydroxy-3  :  3'  :  4'-trimethoxyflavylium  chloride  (T.,  1924,  125, 
170).  The  close  resemblance  between  fisetinidin  and  cyanidin 
indicates  that  cyanin  chloride  has  probably  the  structure  [III, 
X=(C12H21O10)-O]. 

3  :  5  :  7  :  2'  :  4' -Pentamethoxyflavylium  chloride,  decomp.  155° 
(ferri  chloride,  decomp.  194°),  is  obtained  when  hydrogen  chloride  is 
passed  into  an  ether  solution  of  w  :  2  :  4-trimethoxyacetophenone 
(prepared  by  an  improved  method)  and  2-hydroxy-4  :  6-dimethoxy- 


OH 


OH 


benzaldehyde.  It  is  converted  by  de- 
methylation  into  morinidin  chloride  (IV, 
+2HsO)  (cf.  Willstatter  and  Schmidt, 
loc.  cit.),  which  darkens  at  100°  and  is 
reduced  by  zinc  dust  and  hydrochloric 
acid  to  a  substance  probably  identical 
with  an  early  transformation  product 
of  cyanomaclurin  by  alkali. 

5:7:3':  4'-Tetramethoxyflavylium  bromide  has  no  resemblance 
to  Drumm’s  product  (A.,  1923,  i,  1221)  from  catechin  tetramethyl 
ether.  C.  H. 


Synthesis  of  Pyrylium  Salts  of  Anthocyanidin  Type.  VII. 
Preparation  of  the  Anthocyanidins  with  the  Aid  of  2  :  4  :  6- 
Triacetoxybenzaldehyde.  1).  D.  Pratt  and  R.  Robinson  ( J . 
Chem.  Soc.,  1925,  127,  1182 — 1190). — 2  :  4  :  6-Triacetoxybenzalde- 
hyde,  m.  p.  151°  (+|H20),  prepared  by  treatment  of  phloro- 
glucinaldehyde  with  acetic  anhydride  and  potassium  carbonate, 
is  condensed  with  various  oj-methoxyacetophenones  (satisfactory 
conditions  for  reaction  with  ketones  R*C0Me  have  not  been  dis¬ 
covered)  to  give  methyl  ethers  of  pyrylium  salts  containing  (after 
hydrolysis  with  aqueous-alcoholic  hydrochloric  acid)  free  hydroxyl 
groups  in  positions  5  and  7. 

w-2 -Dimethoxy acetophenone,  b.  p.  165°/15  mm.  ( semicarbazone , 
m.  p.  137°),  prepared  from  o-methoxybenzoyl  chloride  and  ethyl 
sodio-ay-dimethoxyacetoacetate,  condenses  with  triacetoxy benz¬ 
aldehyde  in  formic  acid  saturated  with  hydrogen  chloride  to  give 
datiscetinidin  chloride  3  :  2' -dimethyl  ether,  which  darkens  at  250°, 
but  does  not  melt  at  280°.  It  is  dem ethylated  to  datiscetinidin 
iodide  (chloride,  -f-  1H20,  darkens  at  240°).  w:3 -Dimethoxyaceto- 

phenone,  b.  p.  155°/18  mm.  ( semicarbazone ,  m.  p.  128°),  prepared 
from  m-methoxybenzoyl  chloride,  gives  with  triacetoxybenzalde- 
hyde  5  :  7 -dihydroxy-3  :  3' -dimethoxyflavylium  chloride,  darkening 
at  195°,  decomp.  225°,  which  is  demethylated  to  3:5:7:  3 '-tetra- 
hydroxyflavylium  chloride,  decomp.  200°.  Pelargonidm  chloride 
3  :  4' -dimethyl  ether  (by  a  typographical  error,  the  original  paper 
gives  it  as  the  3  :  3'-ether),  from  w:  4-dimethoxyacetophenone  and 
triacetoxybenzaldehyde,  yields  pelargonidin  chloride  on  demethvl- 
ation.  Morinidin  chloride  3:2':  4' -trimethyl  ether,  from  <*>  :  2  :  4- 
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trimethoxyaeetophenone,  darkens  at  250°  ('perchlorate  described), 
and  gives  morinidin  chloride  on  demethylation.  Cyanidin  chloride 
3:3':  4' -trimethyl  ether,  from  w-methoxyacetoveratrone,  is  de- 
methylated  to  cyanidin  chloride  identical  with  a  synthetic  specimen 
previously  authenticated  (this  vol.,  i,  423).  Delphinidin  chloride 
3  :  3'  :  4'  :  5' -tetramethyl  ether,  from  <d  :  3  :  4  :  5-tetramethoxyaceto- 
phenone,  similarly  yields  delphinidin  chloride  ( loc .  cit.).  C.  H. 

Synthesis  of  Pyrylium  Salts  of  Anthocyanidin  Type.  VIII. 
Synthesis  of  Pelargonidin  Chloride  and  of  Galanginidin 
Chloride.  T.  Malkin  and  R.  Robinson  ( J .  Chem.  Soc.,  1925, 
127,  1190 — 1195). — Biilow’s  method  is  applied  to  the  synthesis 
of  galanginidin  and  pelargonidin,  but  the  probable  formation  of 
isomerides  makes  it  inferior  to  the  two  other  methods  available. 

Phenyl  u.-methoxy-$-hydroxyvinyl  ketone,  OMe’CBzICH'OH,  m,  p. 
112°  ( copper  salt,  m.  p.  178°),  prepared  from  w-methoxyacetophen- 
one,  ethyl  formate,  and  sodium  ethoxide  in  dry  ether,  condenses 
with  phloroglucinol  when  hydrogen  chloride  is  passed  through  the 
dry  ethereal  solution,  giving  galanginidin  chloride  %-methyl  ether 
(perchlorate  darkens  at  255 — 260°,  but  does  not  melt  at  300°), 
identical  with  the  product  prepared  from  triacetoxybenzaldehyde 
and  co-methoxyacetophenone  (cf.  preceding  abstract).  Demethyl  - 
ation  with  hydriodic  acid  gives  galanginidin  iodide. 

Anisyl  a -methoxy -  (3 - hydroxyvinyl  ketone  (copper  salt  sinters  at 
163°,  melts  at  170°),  from  o>  :  4-dimethoxyacetophenone  and  ethyl 
formate,  condenses  similarly  with  phloroglucinol  to  give  pelargon¬ 
idin  chloride  3  :  4'-dimethyl  ether.  The  perchlorate,  m.  p.  221° 
(decomp.),  was  identical  with  that  from  Pratt  and  Robinson's 
product  (preceding  abstract).  The  pelargonidin  chloride  obtained 
by  demethylation  was  not  pure,  but  drastic  purification  gave  a 
specimen  identifiable  with  certainty.  C.  H. 

Synthesis  of  5  :  5'-Dibromo-6  :  6/-dimethoxy-2  :  2/-bisoxy- 
thionaphthen.  R.  H.  Griffith  and  E.  Hope  (J.  Chem.  Soc., 
1925,  127,  990 — 995). — 2-Acetamido-p-tolyl  methyl  ether,  m.  p. 
96°,  b.  p.  109°/15  mm.,  obtained  by  acetylation  of  the  amine, 
m.  p.  47°,  b.  p.  140°/20  mm.,  is  brominated  in  acetic  acid  to  5-bromo- 
2-acetamido-p-tolyl  methyl  ether,  m.  p.  191°,  which  on  hydrolysis 
gives  5-bromo-2-amino-p-tolyl  methyl  ether,  m.  p.  100°  (benzoyl 
derivative,  m.  p.  159°;  product  of  coupling  with  p-naphthol,  m.  p. 
210°).  The  corresponding  hydrazine,  m.  p.  192°,  is  converted  by 
a  boiling  solution  of  copper  sulphate  into  3-bromo-p-tolyl  methyl 
ether,  b.  p.  115°/13  mm.,  which  by  oxidation  with  alkaline  perman¬ 
ganate  gives  3-bromoanisic  acid,  m.  p.  217 — 218°  (cf.  Schall  and 
Dralle,  A.,  1885,  146) ;  the  constitution  of  this  acid  was  confirmed 
by  the  preparation  of  2-bromoanisic  acid,  m.  p.  199°  (mixed  m.  p. 
much  lower),  from  2-bromo-^-cresol  methyl  ether,  b.  p.  114°/16  mm. 
or  222°/760  mm.  Oxidation  of  5-bromo-2-acetamido-_p-tolyl  methyl 
ether  with  permanganate  gives  5-bromo-2-acetamido-4-methoxy- 
benzoic  acid,  m.  p.  253°,  which  is  converted  by  acid  hydrolysis 
into  4 -bromo-m-anisidine,  m.  p.  90 — 90-5°  (benzoyl  derivative,  m.  p. 
124°),  but  by  alkaline  hydrolysis  into  5-bromo-2-amino-4-methoxy- 
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benzoic  acid ,  m.  p.  201°,  decomp.  213°  ( copper  salt  described). 
From  this  acid,  by  the  usual  methods,  5-bromoA-methoxy-2-thiol- 
i  i  benzoic  acid  and  hence  4:-bromo-2-carboxy-5- 

Br,/  | - CO  methoxyphenylthiolacetic  acid,  m.  p.  243°  (decomp. ) 

Me  O'  1  .  q-  are  obtained.  The  latter  is  converted  by  acetic 

anhydride  and  subsequent  oxidation  into  the 
2thioindigo,  5  :  5' -dibromo-6  :  6' -dimetkoxy-2  :  2'- 
bisoxythionaphthen  (annexed  formula),  m.  p.  355 — 360°,  which  dyes 
cotton  from  the  vat  a  shade  indistinguishable  from  that  of 
“  helindone  fast  scarlet  R.” 

The  thiolacetic  acid  also  condenses  with  isatin  to  give  a  blue 
vat  dye,  C17H10O3NBrS,  m.  p.  315°,  and  with  acenaphthenequinone 
to  give  an  orange  vat  dye,  m.  p.  337°.  C.  H. 

Preparation  of  Salts  of  Dimethylxanthine  with  Organic 
Acids.  Knoll  it.  Co.,  and  H.  Vieth  (D.R.-P.  399903 ;  from 
CJiem.  Zentr.,  1924,  ii,  1515). — Dimethylxanthine  salts  with  a 
powerful  diuretic  action  are  obtained  by  intimately  mixing  the 
base  or  its  acyl  or  nitro  derivatives  with  salicylic,  benzoic,  or  other 
acid,  alone  or  in  the  presence  of  water  or  other  solvents.  The  salts 
can  be  resolved  into  their  constituents  by  the  use  of  solvents  in 
which  only  one  component  is  soluble.  The  following  salts  are 
described  :  of  theophyllin  the  benzoate,  salicylate  (1-5  mols.  salicylic 
acid),  and  cinnamate ;  of  theobromine,  the  disalicylate,  and  a 
salicylate  (T5  mols.  salicylic  acid),  the  disulphosalicylate ;  of  nitro- 
theobromine,  the  salicylate ;  and  acetyltheobromine  salicylate  and 
salicyloyltheobromine  salicylate.  R.  B. 

Yajeine.  A  New  Alkaloid.  A.  M.  Barriga  Villalba  (J. 
Soc.  Chem.  Ind.,  1925,  44,  205 — 207 t). — The  dried  stem  of  the 
plant  known  in  the  Putumayo  and  Caqueta  river  territories  as 
“Yaje”  (possibly  Hcemadictyen  Amazonicum  of  the  Apocynacece) 
contains  1-5%  of  an  alkaloid  yajeine  and  0-025%  of  a  secondary 
alkaloid,  yajenine.  An  acid  yielding  well- crystallised  calcium  salts 
is  also  present,  together  with  a  colouring  matter  readily  oxidised 
to  a  scarlet  substance  on  exposure  to  air.  The  alkaloids  are  obtained 
by  extraction  with  dilute  hydrochloric  acid,  precipitation  with 
calcium  hydroxide,  and  extraction  of  the  dried  calcareous  precipitate 
with  alcohol.  The  more  insoluble  yajeine  crystallises  out  in  oblique 
rhomboidal  prisms,  m.  p.  206°,  of  the  composition  C14H8ON3. 
Both  the  alkaloid  and  its  salts  are  optically  inactive.  Characteristic 
reactions  are  described  with  auric  chloride,  de  Frohde’s,  Dragen- 
dorff’s,  Erdmann’s,  and  Scheibler’s  reagents.  Both  on  human 
beings  and  on  animals  the  alkaloid  in  small  doses  produced  anaes¬ 
thesia  ;  larger  doses  on  guinea-pigs  produce  convulsions  and  death, 
the  toxic  dose  being  about  0-2  g.  per  kg.  body-wTeight.  R.  B. 

Amine -oxides  of  Alkaloids  of  the  Tropan  Group.  M.  Polo- 
novski  and  M.  Polonovski  ( Compt .  rend.,  1925,  180,  1755 — 1757  ; 
cf.  Merling,  A.,  1893,  i,  113;  Wolffenstein,  A.,  1901,  i,  613,  673; 
Freund,  A.,  1911,  i,  76;  Valeur  and  Luce,  A.,  1919,  i,  414;  Speyer 
and  Becker,  A.,  1922,  i,  674). — On  treatment  with  hydrogen  per- 
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oxide  at  the  ordinary  temperature,  the  alkaloids  form  neutral- 
reacting  amine-oxides  of  the  type  R,R"R/,,NIO,  which  give  crystal¬ 
line  salts,  and  on  treatment  with  sulphur  dioxide  give,  not  only 

sulphates,  but  also  anhydro-sulphates,  of  the  type  R '  R  " NM e <C V  , 

S02 

which  are  easily  hydrolysed  by  water,  giving  the  sulphates.  These 
anhydro-sulphates  are  isomeric  with  the  compounds  obtained  by 
Willstatter  and  Hug  (A.,  1912,  i,  576).  Strychnine  oxide  gives  an 
anhydro-sulphate,  m.  p.  330°,  not  described  by  Pictet  and  Mattison 
(A.,  1905,  i,  816).  Hyoscyamine  1$ -oxide,  [a]D  — 15°  in  ethyl 
alcohol,  [a]D  — 19°  in  water,  hydrochloride,  m.  p.  198°,  [a]D  — 11*5°, 
in  water,  gives  an  anhydro-sulphate,  m.  p.  208°,  [a]jf  — 15°  in  ethyl 
alcohol,  which  on  hydrolysis  with  cold  water  gives  hyoscyamine 
sulphate  and,  with  hot  water,  the  racemised  atropine  sulphate. 
Atropine  N -oxide,  obtained  in  the  ordinary  way  or  by  racemisation 
of  hyoscyamine  AT-oxide,  gives  a  hydrochloride,  m.  p.  192 — 193°, 
and  an  anhydro-sulphate,  m.  p.  205°.  Tropine  N -oxide  is  obtained 
either  by  hydrolysis  of  atropine  A -oxide  or  in  the  ordinary  way, 
m.  p.  238°  (decomp.),  hydrochloride,  m.  p.  above  280°,  anhydro- 
sulphate,  m.  p.  218°.  arpoAtropine  N -oxide,  m.  p.  128°,  hydrochloride, 
m.  p.  205°,  salicylate ,  m.  p.  152°,  anhydro-sulphate,  m.  p.  155°. 
Homatropine  N -oxide,  m.  p.  138 — 140°,  hydrohromide,  m.  p.  238°, 
anhydro-sulphate,  m.  p.  210°.  Scopolamine  N -oxide,  [a]D  —14°  in 
water,  hydrobromide,  m.  p.  153°,  perchlorate,  m.  p.  167°,  anhydro- 
sulphate,  very  soluble  in  water.  L.  F.  H. 

Aromatic  Esters  of  Acylecgonin.es.  W.  H.  Gray  (J.  Chem. 
Soc.,  1925,  127,  1150 — 1158). — The  following  aralkyl  esters  of 
benzoyl-Z-ecgonine  were  prepared  by  the  action  of  aralkyl  chlorides 
on  the  sodium  salt  in  the  presence  of  a  little  pyridine  :  Benzyl 
ester,  oily  ( hydrochloride ,  m.  p.  171°,  [a]D  — 18-62°  in  2%  aqueous 
solution;  nitrate,  m.  p.  163°,  decomp.;  hydrogen  sulphate,  m.  p. 
206 — 208°;  chloroaurate,  m.  p.  111°;  chloroplatinate,  m.  p.  210° 
(+2H20)  or  211°  (anhyd.);  picrate,  m.  p.  80°).  p-Nitrobenzyl 
ester,  oily  [ hydrochloride ,  m.  p.  178-5°,  [a]D  +17-98°  in  2%  aqueous 
solution;  nitrate,  m.  p.  187°;  hydrogen  sulphate,  m.  p.  195° ;  chloro¬ 
aurate,  m.  p.  154°;  chloroplatinate,  m.  p.  204 — 205°  (  +  2-5H20)  or 
210°  (anhyd.) ;  picrate,  m.  p.  84°].  o -Hydroxybenzyl  ester,  oily 
{picrate  described).  The  o -acetoxybenzyl  chloride,  b.  p.  135°/14  mm., 
required  for  the  last-named  ester  was  prepared  from  acetylsaligenin 
by  the  action  of  thionyl  chloride  and  diethylaniline.  (3- Phenyl- 
ethyl  ester,  m.  p.  100°  ( hydrochloride ,  m.  p.  196°,  [a]D  — 39-2°  in 
2%  aqueous  solution;  chloroplatinate,  m.  p.  216°;  picrate,  m.  p. 
66°).  OL-Phenylethyl  ester,  oily  ( hydrochloride ,  hydrobromide,  and 
nitrate  very  deliquescent;  chloroaurate,  m.  p.  170°).  The  a-chloro- 
ethylbenzene  for  this  ester  was  made  by  Engler  and  Bethge’s 
method  (A.,  1875,  65).  Phenyl-n-propyl  ester,  oily  ( hydrochloride 
not  obtained  crystalline). 

Benzyltropyl-l-ecgonine  ( hydrochloride  oily;  chloroaurate,  m.  p. 
90°;  picrate,  m.  p.  65°)  was  prepared  in  small  yield  by  treating 
ecgonine  hydrochloride  with  acetyltropyl  chloride  and  esterifying 
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the  product,  or,  better,  from  benzylecgonine  and  aeetyltropyl 
chloride.  Benzyl-o-hydroxybenzoyl-l-ecgonme  ( picrate ,  m.  p.  67°), 
from  benzylecgonine  and  salicylyl  chloride,  and  benzyl-2-hydroxy-3- 
and  4:-methylbenzoyl-l-ecgonines  ( picrates ,  m.  p.  67°  and  70°,  respec¬ 
tively),  from  o-  and  ra-hydroxytoluyl  chlorides,  were  also  prepared. 
Benzylbenzoyl-d-ip-ecgonine  ( hydrochloride ,  m.  p.  213°;  nitrate, 
m.  p.  168°;  neutral  tartrate,  m.  p.  155°;  picrate,  m.  p.  80°),  and 
fi-phenylethylbenzoyl-d-ip-ecgonine,  m.  p.  63°  ( hydrochloride ,  m.  p. 
197°,  [a]D  +35*0°  in  1%  aqueous  solution),  were  obtained  from 
benzoic  anhydride  and  the  corresponding  d-i//-ecgonine  esters. 

All  these  substances  are  more  active  anaesthetics  than  cocaine, 
the  best  being  benzylbenzoyl-d-i/'-ecgonine,  (3-phenylethylbenzoyl- 
d-i//-ecgonine,  and  a-phenylethylbenzoyl-Z-ecgonine.  The  toxicity 
is  considerably  less  than  that  of  cocaine  in  the  first  of  these,  and 
only  slightly  greater  than  that  of  cocaine  in  the  second  and  third. 

C.  H. 

Alkaloids  of  the  Columba  Root.  III.  K.  Feist  and  G.  L. 
Dschu  (Arch.  Pharm.,  1925,  263,  294—305;  cf.  A.,  1908,  i,  100). 
— From  the  alcohol  extract  of  columba  root  were  obtained  palm- 
atine  and  a  mixture  of  phenolic  bases.  Palmatine  chloride  when 
heated  at  its  m.  p.  yields  palmatrubine,  m.  p.  290 — 295°,  which  gives 
a  reddish-yellow  hydrochloride,  C20H20O4NCl,  and  a  yellow  hydriodide. 
To  these  substances  are  ascribed  structures  resembling  that  of 
berberrubine  and  its  derivatives  (cf.  Frerichs  and  Stoepel,  A., 
1913,  i,  1094;  Feist  and  Sandstede,  Arch.  Pharm.,  1918,  256,  1) 
in  which  the  dioxymethylene  group  of  berberine  is  replaced  by  two 
methoxyl  groups.  The  phenolic  bases  obtained  as  above,  on 
methylation  with  methyl  sulphate,  yielded  palmatine  methosulphate, 
C21H2204N*0'S02*0Me,H20,  yellow  prisms,  m.  p.  (of  dry  crystals) 
222° ;  the  salts  of  the  methylated  phenolic  bases  are  identical  with 
those  of  palmatine  (so-called,  see  below),  columbamine  methyl 
ether,  and  (so-called)  jatteorrhizine  dimethyl  ether.  Columbamine 
chloride  is  not  homogeneous,  since  on  treatment  with  potassium 
iodide  and  subsequently  with  sodium  hydroxide  it  gives  palmatine 
iodide  and  a  phenolic  base  iodide,  m.  p.  210 — 212°  (with  decomp.). 
Jatteorrhizine  iodide  is  also  found  to  be  a  mixture,  containing 
85%  of  the  iodide,  m.  p.  210 — 212°,  and  15%  of  palmatine  iodide, 
and  it  is  therefore  suggested  that  the  new  phenolic  base  from  which 
the  iodide,  m.  p.  210 — 212°,  is  derived  be  called  jatteorrhizine. 
The  methylated  phenolic  bases  obtained  in  this  work  yielded  on 
oxidation  corydaldine,  nitrogenous  acids,  and  o-hemipinic  acid. 
Palmatine  iodide  is  the  methyl  ether  of  the  new  jatteorrhizine 
iodide,  which  is  an  isomeride  of  palmatrubine  hydriodide. 

B.  F. 

Hellebore  Group.  V.  O.  Keller  (Arch.  Pharm.,  1925,  263, 
274—293;  cf.  ibid.,  1922,  260,  9,  and  A.,  1913,  i,  642).— The 
seeds  of  Delphinium  Ajacis  (which  contain  1*83%  of  alkaloids) 
bear  in  alkaloid  content  to  the  seeds  of  D.  hybridum,  D.  formos- 
um,  D.  rhinante,  and  D.  consolida,  respectively,  the  relation 
10  :  4  :  3-4  :  2-5  :  IT.  D.  chinense  seeds  contain  alkaloids.  D. 


ORGANIC  CHEMISTRY. 


i.  831 


elatum  seeds  contain  1%  of  alkaloids,  from  which  may  be  isolated 
a  crystalline  base,  CggH^OgN,  and  two  amorphous  bases. 

[With  Smechel.] — -D.  Staphisagria  seeds,  when  extracted  with 
light  petroleum,  afford  an  oil  containing  n-hexoic  acid  and  a  trace 
of  a  substance  resembling  delphisin.  The  seeds  contain  (according 
to  titration  and  calculation  as  pure  delphinin)  0-85%  of  alkaloids, 
from  which  may  be  isolated  a  trace  of  a  new  crystalline  alkaloid, 
and  0-11%  of  pure  delphinin.  The  latter  exhibits  mutarotation 
(in  alcohol  solution),  having  finally  [a%  -p  18-98°,  nD  T32945  (in 
alcohol).  When  heated  with  water  in  a  sealed  tube,  delphinin 
yields  benzoic  acid,  debenzoyldelphinin,  and  possibly  a  third 
substance.  When  heated  with  hydroxylamine,  delphinin  yields  a 
substance,  m.  p.  196°,  which  contains  2-46%  N,  and  is  not  an 
oxime  of  delphinin;  hence  the  two  oxygen  atoms  in  delphinin 
which  are  so  far  unaccounted  for  (out  of  a  total  of  nine  oxygen 
atoms)  cannot  be  carbonyl  oxygens ;  they  may  form  part  of  oxygen 
bridges  or  of  lactone  rings.  When  distilled  with  zinc  dust,  delphinin 
yields  trimethylamine  and  pyridine.  When  oxidised  with  neutral 
potassium  permanganate,  it  yields  an  acid,  m.  p.  115°  (trace),  a 
nitrogen-free  substance,  m.  p.  211°  (trace),  and  a  substance,  needles, 
m.  p.  214°,  called  “  X  214°,”  C28H3709N,  [«%°  -52-22°  (in  96% 
alcohol),  njy  1-3281  (in  alcohol).  This  substance  is  formed  in  much 
better  yield  (33-83%)  if  calcium  permanganate  be  used  for  the 
oxidation,  there  being  also  formed  carbon  dioxide,  acetic  acid, 
possibly  other  fatty  acids,  and  an  undescribed  substance.  “  X  214°  ” 
is  of  neutral  reaction,  forming  no  salts  with  acids,  cannot  be 
methylated,  contains  three  or  four  methoxyl  groups,  and  a  benzoyl 
group.  On  hydrolysis,  it  yields  benzoic  acid  and  a  little  vanillin. 
Consideration  of  the  amount  of  alkali  used  up  in  the  hydrolysis 
leads  to  the  view  that  “  X  214°  ”  contains  a  lactone  or  an  anhydride 
ring,  which  on  fission  yields  two  acid  groups.  B.  F. 

Strychnine  and  Berberine.  III.  Position  of  the  Methoxyl 
Groups  in  Brucine.  F.  Lions,  W.  H.  Perkin,  jun.,  and  R. 
Robinson  (J.  Chem.  Soc.,  1925,  127,  1158— 1169).— The  work  of 
Leuchs  and  others  has  shown  that  brucine  contains  two  methoxyl 
groups  ortho  or  para  to  one  another.  The  behaviour  of  certain 
iV-acetyldimethoxydimethyltetrahydroquinolines  towards  nitric 
acid  now  indicates  that  the  two  methoxyl  groups  are  ortho  to  one 
another  and  the  positions  para  to  these  in  the  benzene  nucleus  are 
occupied. 

2  :  5-Dimethoxyaniline,  from  nitroquinol  dimethyl  ether,  con¬ 
denses  with  acetylacetone  to  form  (J-2  :  5-dimethoxyanilinopropenyl 
i methyl  ketone,  m.  p.  55°,  which  is  converted  by  concentrated  sulphuric 
acid  into  5  :  8-dimethoxy-2  :  4-dimethylquinoline,  m.  p.  107°  [ hydro¬ 
chloride ,  m.  p.  235 — 237°  (decomp.) ;  picrate,  m.  p.  190°].  Reduc¬ 
tion  of  the  quinoline  with  sodium  and  alcohol  yields  the  tetrahydro 
derivative,  b.  p.  170 — 172°/10  mm.  (N -acetyl  derivative,  m.  p.  85 — 
86°),  which  gives  with  nitric  acid  a  dark,  blood-red  coloration. 
6-Nitro-l-acetyl-5  :  8-dimethoxy-2  :  ^-dimethyl-1  :  2  :  3  :  4 -tetrahydro- 
quinoline,  m.  p.  127°,  prepared  by  nitration  of  the  acetyl  compound, 
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remains  yellow  in  sulphuric  acid  on  addition  of  dichromate,  indicat¬ 
ing  that  the  ^-position  to  the  quinoline  nitrogen  is  occupied.  Reduc¬ 
tion  and  acetylation  gives  Q-acetamido-l-acetyl-5  :  8-dimethoxy-2  :  4- 
dimethyltetrahydroquinoline,  m.  p.  171°. 

5-Bromo-4-aminoveratrole  [hydrochloride,  m.  p.  216 — 218°  (de¬ 
comp.)]  decomposes  in  hot  water  (a  substance,  m.  p.  160 — 161° 
was  isolated).  By  condensation  with  acetylacetone,  it  gives 
$-6-bromo- 3  :  4-dimethoxyanilinopropenyl  methyl  ketone ,  m.  p.  78 — 
79°,  which  is  converted  by  concentrated  sulphuric  acid  into  8 -bromo- 
5  :  Q-dimethoxy- 2  :  4-dirnethylquinoline,  m.  p.  74 — 75°  ( hydrochloride , 
m.  p.  136 — 138°),  which  is  reduced  by  sodium  and  alcohol  to  5  :  6 -di- 
methoxy-2  :  4-dimethyl-l  :  2  :  3  :  4 -tetrahydroquinoline ,  b.  p.  166 — 
167°/10  mm.  (oily  nitrosoamine  and  oily  acetyl  derivative  were 
prepared).  This  gives  with  nitric  acid  only  a  yellow  coloration. 

P-3  :  4-Dimethoxyanilinopropenyl  methyl  ketone,  m.  p.  79°,  from 

4- aminoveratrole  and  acetylacetone,  is  converted  by  sulphuric  acid 
into  6  :  7 -dimethoxy-2  :  4 -dimethylquinoline,  m.  p.  81-5 — 82°  [ hydro¬ 
chloride ,  m.  p.  286°  (decomp.) ;  picrate,  m.  p.  239°].  The  corre¬ 
sponding  tetrahydro  derivative,  m.  p.  73 — 74°,  b.  p.  186 — 189°/ 
12  mm.  [picrate,  m.  p.  145°  (decomp.) ;  nitrosoamine  is  yellow]. 
l-Acetyl-6  :  7 -dimethoxy-2  :  4-dimethyltetrahydroquinoline,  m.  p.  118°, 
gives  a  coloration  with  nitric  acid  identical  with  the  bright 
orange-red  given  by  brucine ;  the  colour  fades  rather  more 
rapidly. 

P-2 :  3-Dimethoxyanilinopropenyl  methyl  ketone,  from  3-amino- 
veratrole  and  acetylacetone,  is  converted  by  sulphuric  acid  into 
7  :  8-dimethoxy-2  :  4- dimethylquinoline ,  b.  p.  189 — 191°/ 10  mm. 
(, hydrochloride ,  m.  p.  145°),  which  is  reduced  by  sodium  and  alcohol 
to  7  :  8-dimethoxy-2  :  4- dimethyl-!  :  2  :  3  :  4- tetrahydroquinoline ,  b.  p. 
168 — 170°/12  mm.  The  N -acetyl  derivative,  m.  p.  98 — 99°,  gives 
no  coloration  with  nitric  acid. 

5-Nitro-4-aMylveratrole,  m.  p.  44°,  obtained  by  nitration  of  eugenol 
methyl  ether,  is  converted  by  reduction  and  acetylation  into  the 

5 - acetamido  compound,  m.  p.  126 — 127°,  which  gives  the  brucine 
reaction  with  nitric  acid.  The  same  coloration  is  given  by  5-bromo- 
4- acetamido veratrole  (Jones  and  Robinson,  T.,  1917,  111,  903), 
by  6-acetamidohomoveratrole  (Luff,  Perkin,  and  Robinson,  T.,  1910, 
97,  1131),  and  by  acetamidosafrole  (Foulds  and  Robinson,  T., 
1914, 105, 1963).  In  all  these  cases  and  with  the  tetrahydroquinoline 
mentioned  above,  the  reaction  is  much  less  delicate  than  with 
brucine. 


2'-Nitro-3'  :  4' -dimethoxy-2' -benzylidene-l-hydrindone  (annexed 
formula),  m.  p.  156 — 176°,  made  by  condensing  2-nitroveratralde- 
/\  pri  hyde  with  a-hydrindone,  was  probably 

/  |CHIC<Cp^j£>C6H4  a  mixture  of  isomerides.  It  could 
MeOl  JN02  not  be  reduced  to  a  quinoline 

derivative.  &-Nitro-3'  :  4 ' -dimethoxy- 
2-benzylidene-l-hydrindone,m.  p.  211°, 
prepared  similarly  from  6-nitroveratraldehyde,  gives  on  reduction 
the  dimethoxyindenoquinoline,  m.  p.  188 — 190°  (hydrochloride, 
m.  p.  251—252°  .  C.  H. 
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Acocantherine.  II.  J.  Moir  and  J.  Lewis  (J.  S.  Afr.  Chem. 
hist.,  1925,  8,  11 — 13;  cf.  A.,  1924,  i,  758). — Acocantherine  (from 
Acokanthera  venenata)  withstands  boiling  in  aqueous  solution,  or  with 
very  dilute  acid,  but  is  sensitive  to  alkali  hydroxide.  Evidence 
of  its  great  toxicity  is  adduced.  No  satisfactory  method  of  purify¬ 
ing  it  is  yet  known.  Evidence  as  to  its  possible  identity  with 
strophanthine  is  being  sought.  The  stem  and  root  of  A.  venenata 
from  Port  St.  John’s  contain  (toxicity  basis)  ten  times  the  amount 
of  acocantherine  present  in  the  leaves.  Acocanthic  acid  yields  a 
benzoyl  derivative.  B.  F. 

Properties  of  Aryl  Esters  and  Ethers  of  iV-Piperidinoalkyl 
Compounds.  H.  C.  Brill  (J.  Amer.  Chem.  Soc.,  1925,  47,  1134 — 
1136). — y-A-Piperidinopropyl  benzoate  (cf.  Laun,  A.,  1884,  1054), 
liquid,  forms  a  hydrochloride,  m.  p.  192°.  Both  base  and  salt 
possess  anaesthetic  properties,  0-N- Piperidi noethyl  phenyl  ether, 
liquid,  was  prepared  by  the  action  of  piperidine  on  (3-bromoethyl 
phenyl  ether  in  alcohol.  The  hydrochloride,  m.  p.  180°,  and  hydro¬ 
bromide,  m.  p.  168°,  possess  anaesthetic  properties,  the  latter  being 
more  irritating.  y-A- Piper idinopropyl  phenyl  ether  (cf.  Gabriel 
and  Stelzner,  A.,  1896,  i,  702)  was  obtained  similarly.  Both  the 
hydrochloride,  m.  p.  179°,  and  the  hydrobromide,  m.  p.  160°,  possess 
anaesthetic  properties.  F.  G.  W. 

Pyridonemethides  [Methylenedihydropyridines].  E.  Koe¬ 
nigs,  K.  Kohler,  and  K.  Blindow  {Ber.,  1925,  58,  [B],  933 — 
940;  cf.  Mumm  and  Hingst,  A.,  1924,  i,  83). — 2-p -Nitrobenzyl- 
pyridine,  m.  p.  76°,  separates  from  the  product  obtained  by  the 
nitration  of  a  mixture  of  2-  and  4-benzylpyridines  (details  will  be 
published  elsewhere).  It  is  converted  by  methyl  iodide  into  the 
corresponding  unstable  methiodide,  m.  p.  248°,  from  which  the  stable 
methochloride,  in.  p.  240°,  is  obtained.  The  latter  substance  is 
readily  transformed  by  sodium  hydroxide  into  2-p -nitrobenzylidene- 
\-rnethyldihydropyridine,  m.  p.  160°.  4-p -Nitrobenzylpyridine  is 

isolated  from  the  mixture  just  described  by  means  of  its  pi  crate ; 
it  appears  to  yield  a  non- crystalline  methiodide  and  methochloride, 
from  which  4-p-nitrobenzylidene-l-methyldihydropyridine,  decomp. 
50°,  is  obtained  by  the  action  of  sodium  hydroxide.  The  ready 
production  and  great  stability  of  the  dihydropyridine  derivatives 
are  so  unusual  among  pyridonemethides  as  to  suggest  that  the 
compounds  may  have  a  betaine- like  structure  involving  the  nitro 
group.  In  this  connexion,  therefore,  the  observations  have  been 
extended  to  the  non-nitrated  compounds.  The  action  of  methyl 
iodide  on  a  mixture  of  2-  and  4-benzylpyridines  at  0°  (cf.  Decker,  A., 
1905,  i,  667)  affects  exclusively  the  4-compound  and  gives  4- benzyl- 
pyridine  methiodide,  m.  p.  121 — 122°,  which  is  moderately  sensitive 
towards  light  and  moisture.  2 -Benzyl pyridine  methiodide,  m.  p. 
116 — 117°,  is  prepared  from  2-benzylpyridine  and  methyl  iodide  at 
the  atmospheric  temperature.  When  aqueous  solutions  of  the 
methiodides  are  gradually  treated  with  alkali  hydroxide  in  the 
presence  of  benzene,  the  corresponding  pyridonemethides  are  formed 
with  less  readiness  than  is  the  case  with  the  nitrated  compounds, 
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but  their  production  throws  little  light  on  the  constitution  of  the 
latter  substances.  4-Benzylidene-l-methyldihydropyridine  yields, 
with  phenylthiocarbimide,  the  additive  compound,  C20H18N2S, 
m.  p.  162°  after  darkening  at  145°,  whereas  2-benzylidene- 1-methyl- 
dihydropyridine  gives  an  analogous  substance,  m.  p.  147 — 148° 
(cf.  Schneider,  Gaertner,  and  Jordan,  A.,  1924,  i,  551).  A  mixture 
of  2-  and  4-benzylpyridines  is  transformed  by  benzaldehyde  in 
the  presence  of  zinc  chloride  into  benzylidene-2-benzylpyridine , 
C5H4N*CPh!CHPh,  which  could  not  be  caused  to  crystallise,  and 
benzylideneA-benzylpyridine,  m.  p.  86°,  which  are  separated  from 
one  another  by  means  of  their  picrates,  m.  p.  165 — 166°  and  188 — 
189°,  respectively.  Benzylidene-2-benzylpyridine  hydrochloride,  m.  p. 
196 — 197°,  and  methiodide,  m.  p.  172 — 173°,  and  the  hydrochloride, 
m.  p.  216 — 217°,  and  methiodide,  m.  p.  212—213°,  of  benzylidene- 
4-benzylpyridine  are  described.  Treatment  of  the  methiodides 
with  alkali  hydroxide  causes  the  smooth  elimination  of  benzalde¬ 
hyde  and  production  of  benzyhdenemethyldihydropyridines,  identi¬ 
fied  as  the  additive  compounds  with  phenylthiocarbimide.  Stilb- 
azole  methiodide,  m.  p.  215 — 216°,  is  converted  by  sodium  hydroxide 
into  benzaldehyde  and  l-methyl-2-methylenedihydropyridine. 

H.  W. 

Synthesis  of  1  : 2-Dihydroquinaldine.  F.  A.  Mason  (J. 
Chem.  Soc.,  1925,  127,  1032—1035;  cf.  Rath,  A.,  1924,  i,  555, 
667). — P-Chlorobutaldehyde  diethylacetal,  from  crotonaldehyde 
and  alcoholic  hydrogen  chloride,  condenses  with  aniline  in  amyl 
alcohol  solution  in  the  presence  of  potassium  carbonate,  copper 
powder,  and  sodium  iodide,  forming  $-anilinobutaldehyde  diethyl- 
acetal,  b.  p.  173 — 175°/25  mm.  or  153 — 154°/12  mm.  ( picrate ,  m.  p. 
188 — 190°).  (3-p -Ethoxyanilinobutaldehyde  diethylacetal,  b.  p.  190 — 

192°/12  mm.,  is  similarly  prepared  from  p-phenetidine  (without 
copper  powder),  p- Chloroaniline  gave  a  very  small  amount  of  a 
substance,  m.  p.  95 — 97°. 

P-Anilinobutaldehyde  diethylacetal  is  converted  by  phosphoric 
oxide  in  benzene  (but  not  by  hydrochloric  acid,  acetic  acid,  or  acetic 
anhydride)  into  1  :  2-dihydroquinaldine,  b.  p.  125 — 130°/ 18  mm. 
{picrate,  m.  p.  192 — 193°).  From  the  p- ethoxyanilino- acetal  an 
unidentified  oil,  b.  p.  260 — 270°/760  mm.  ( picrate ,  m.  p.  190°; 
hydrochloride,  m.  p.  234 — 236°  decomp.),  was  obtained. 

No  dihydroquinaldine  could  be  detected  after  heating  aniline  with 
crotonaldehyde  diethylacetal  under  reflux,  or  with  p-chlorobutalde- 
lyde  diethylacetal  alone  at  220°  (cf.  Rath’s  method,  loc.  cit.). 

C.  H. 

Action  of  Formaldehyde  and  Substituted  Alcohols  on 
Pyrrole  Derivatives  and  a  New  Synthesis  of  /soPhonopyrrole- 
carboxylic  Acid.  H.  Fischer  and  C.  Nenitzesctt  {Annalen, 
1925,  443,  113 — 139). — Substituted  pyrroles  condense  with  form¬ 
aldehyde  in  the  presence  of  alkali  to  yield  alcohols,  ethyl  2  :  4-  and 
2 : 5-dimethylpyrrole-3-carboxylate  yielding,  respectively,  ethyl 
2  :  4:-dimethyl-5-hydroxymethylpyrrole-3-carboxylate,  m.  p.  119°,  and 
ethyl  2  :  5-dimethyl-4:-hydroxymethylpyrrole-3-carboxylate,  m.  p.  131 — 
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132°.  These  compounds  readily  lose  formaldehyde  on  heating 
above  their  melting  points,  can  be  reduced  to  the  corresponding 
aldehydes,  and,  by  the  action  of  methyl- alcoholic  potassium  hydr¬ 
oxide,  dilute  acids,  or  boiling  water,  lose  formaldehyde  and  are 
converted  into  the  dipyrrylmethanes.  If  the  reaction  mixture 
from  the  above  condensation  be  strongly  acidified  while  still  warm, 
the  product  is  termolecular  ethyl  2  :  4(or  2  :  5)-dimethyl-l-hydroxy- 
methylpyrrole-3-carboxylate,  m.  p.  169°  and  175°,  respectively.  A 
similar  compound ,  m.  p.  185°,  is  obtained  from  2  :  4-dimethyl- 

3- acetylpyrrole,  but  not  with  ethyl  2  :  4-dimethylpyrrole-5-carb- 
oxylate,  which  yields  the  corresponding  dipyrrylm  ethane,  m.  p. 
229 — 230°.  The  other  termolecular  compounds  yield  the  corre¬ 
sponding  dipyrrylmethanes  on  heating  above  their  melting  points ; 
ethyl  2  :  2' :  5  :  5' -tetramethyl-4: :  4 ' -dipyrrylmethan e - 3 :  3 ' -dicarboxylate 
has  m.  p.  230°.  Methylol  compounds  (cf.  Einhorn,  A.,  1906,  i,  245) 
react  with  substituted  pyrroles  introducing  the  group  -CH2*NR1R2 
into  the  molecule.  Thus  methylol  acetamide  reacts  with  ethyl 
2  :  5-dimethylpyrrole-3-carboxylate  to  produce  ethyl  2  :  5-dimethyl- 

4- acetamidomethylpyrrole-3-carboxylate,  m.  p.  158°,  whilst  methylol 
chloroacetamide  reacts  with  the  appropriate  pyrrole  to  produce 
ethyl  2:5-  dimethyl  -  4  -  chloroacetamidomethylpyrrole  -  3  -  carboxylate, 
m.  p.  152°,  and  ethyl  2  :  4-dimethyl-5-chloroacetamidomethylpyrrole-3- 
carboxylate,  m.  p.  194°  (decomp.) ;  with  2:3:  5-trimethylpyrrole 
it  yields  2  :  2'  :  3  :  3'  :  5  :  5' -hexamethylA  :  4 ' -dipyrrylmethane,  m.  p. 
196°.  By  the  action  of  diethylamine  (or  piperidine)  and  formalde¬ 
hyde  on  ethyl  2  :  5-dimethylpyrrole-3-carboxylate,  is  obtained 
ethyl  2  :  5-dimethyl-4-diethylaminomethyl-{ov  4-~N-piperidinom  ethyl  - ) 
pyrrole-3-carboxylate,  both  being  precipitated  as  their  perchlorates. 
Similarly  treated,  2:3:  5-trimethylpyrrole  yields  only  the  dipyrryl¬ 
methane.  Condensation  of  ethyl  2  :  4- dimethylpyrrole- 5- carb¬ 
oxylate  with  ethyl  P-methoxymethylmalonate  (cf.  Simonsen,  T., 
1908,  93,  1777)  yields  diethyl  2  :  4-dimethyl-5-carbethoxypyrryl-3-fi- 

methylmalonate,  g^Et, -NH-CMf ' 2-CH(C02Et)2_  m  p  1OT<>>  whioh 

on  hydrolysis  with  aqueous  potassium  hydroxide  yields  the  corre¬ 
sponding  malonic  acid  (the  5-carbethoxy  group  escaping  hydrolysis) 
and  this  on  heating  in  small  quantities  loses  1  mol.  of  carbon  dioxide 
to  produce  2  :  4-dimethyl-5-carbethoxypyrrole-3-propionic  acid,  m.  p. 
152°.  This,  on  further  hydrolysis  with  alkali,  followed  by  strong 
acidification,  yields  2  :  4-dimethylpyrrole-3-propionic  acid  (iso- 
phonopyrrolecarboxylic  acid,  cf.  Rose  and  Fischer,  A.,  1914,  i, 
429).  2:4:  5-Trimethylpyrrole  condenses  with  anhydrous  hydrogen 
cyanide  and  gaseous  hydrogen  chloride  to  yield  2:4:  5-trimethyl- 
pyrrole-3-aldimine  hydrochloride,  which,  on  treatment  with  ammonia, 
forms  2:4:  5-trimethylpyrrole-3-aldehyde,  m.  p.  143°.  Similarly  from 
2  :  4-dimethylpyrrole  the  2  : 4-dimethylpyrrole-5- aldehyde  is  obtained 
together  with  a  substance,  C14H39N3,  m.  p.  174°.  J.  W.  B. 

Formation  of  Pyridine  Derivatives  from  Acyclic  5-Di¬ 
ketones.  E.  E.  Blaise  and  M.  Montagne  ( Compt .  rend.,  1925, 
180,  1760 — 1762). — The  ketonic  groups  of  complex  5-diketones 
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containing  electro-negative  groups  undergo  enolisation  on  treatment 
with  ammonia,  and  dihydropyridine  bases  are  obtained  (cf. 
Hantzsch,  A.,  1886,  77 ;  Paal  and  Strasser,  A.,  1888,  62 ;  Wislieenus, 
A.,  1888,  1178),  but  the  simpler  acyclic  8-diketones  give  cyclo- 
hexenones  on  treatment  with  ammonia.  Thus  y^-nonadione  and 
ammonia  yield  exclusively  2-methyl-3-ethyl-A.2-cyclohexen-l-one, 
b.  p.  104°/17  mm.  Knoevenagel  (A.,  1895,  i,  48)  has  obtained 
pyridine  bases  by  the  action  of  hydroxylamine  on  aryl-substituted 
8-diketones  and  states  that  acyclic  8-diketones  will  not  undergo  this 
reaction,  but  this  conclusion  is  shown  to  be  inaccurate.  By  treat¬ 
ment  of  yij-nonanedione  with  hydroxylamine  hydrochloride,  or, 
better,  by  heating  the  dioxime  with  alcoholic  hydrochloric  acid, 
2  :  6 -diethylpyridine,  b.  p.  71— 73°/17  mm.  ( picrate ,  m.  p.  115°, 
chloroaurate,  m.  p.  92°,  chloroplatinate,  m.  p.  142°),  is  obtained. 

L.  F.  H. 

New  Derivatives  of  the  Pyridinecarboxylic  Acids.  H. 

Meyer  ( Rec .  trav.  chim.,  1925,  44,  323 — 328). — By  the  action  of  the 
acid  chloride  on  the  sodium  salt  of  the  pyridine-mono-  and  -di- 
carboxylic  acids  in  xylene  solution  with  the  rigid  exclusion  of 
moisture,  the  acid  anhydrides  have  been  prepared,  which,  by  the 
action  of  ammonia,  yield  the  acid  amides.  The  regenerated  acids 
have  been  further  characterised  by  the  preparation  of  their  phenyl 
esters.  Picolinic  anhydride,  m.  p.  (sealed  tube)  124°,  sublimes 
140 — 150°,  extremely  hygroscopic,  phenyl  ester,  m.  p.  82°,  amide , 
m.  p.  107° ;  nicotinic  anhydride,  subliming  200°,  m.  p.  (sealed  tube) 
224 — 225°,  phenyl  ester,  m.  p.  59°,  amide,  m.  p.  120 — 122° ;  iso- 
nicotinic  anhydride,  sublimes  220 — -240°,  m.  p.  (sealed  tube)  302° 
(decomp.),  phenyl  ester,  m.  p.  70°,  amide,  m.  p.  152 — 154°  ; 
cinchoninic  anhydride,  sublimes  210 — 220°,  m.  p.  (sealed  tube)  245° 
(decomp.),  phenyl  ester,  m.  p.  112°,  amide,  m.  p.  177° ;  phenyl  esters 
of  dipicolinic  acid,  m.  p.  179°,  lutidinic  acid,  m.  p.  136°,  fsocincho- 
meronic  acid,  m.  p.  156°.  Pure  thionyl  chloride  reacts  with 
lutidinic  acid  to  yield  the  normal  unimolecular  acid  chloride,  m.  p. 
54 — 55°,  but  crude  thionyl  chloride  yields  the  polymeride,  m.  p. 
203°,  which  passes  into  the  unimolecular  form  on  heating  with  pure 
thionyl  chloride,  this  forming  another  example  of  the  different 
action  of  the  crude  and  pure  reagent  previously  observed  by  Meyer 
and  Turnau  (cf.  A.,  1909,  i,  419).  6-Methylpicolinic  acid  yields  a 
methyl  ester,  m.  p.  29°,  which  with  aqueous  ammonia  yields  the 
amide,  m.  p.  116°,  whence,  by  the  Hofmann  reaction,  is  obtained 
Q-amino-u-picoline,  m.  p.  41°,  b.  p.  205 — 206°,  hydrochloride,  m.  p. 
155°,  chloroplatinate,  m.  p.  218°  (decomp.),  acetyl  derivative,  m.  p. 
88°.  J.  W.  B. 

Occurrence  of  Tryptophan  in  Silk  Fibroin.  E.  Hiratsuka 
( Biochem .  Z.,  1925,  157,  46 — 49). — Tryptophan  has  been  isolated 
in  a  pure  state  from  the  products  of  the  hydrolysis  of  silk  fibroin  with 
barium  hydroxide.  The  tryptophan  content  is  considerably  greater 
in  “  wild  ”  silk  than  in  the  cultivated  variety.  Colorimetric 
determinations  by  Herzf eld’s  method  confirm  the  results  of  the 
isolation  experiments.  H.  D.  K. 
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Derivatives  of  Barbituric  Acid.  V.  Voorhees  and  G.  S. 
Skinner  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1124 — 1127). — Ethyl 
ethyl-$-chloroethylmalonate,  b.  p.  131 — 133°/9  mm.,  was  prepared  by 
the  action  of  ethylene  chloroiodide  on  sodio  ethyl  ethylmalonate. 
When  heated  with  the  appropriate  amines  in  ether  at  100°,  it 
yielded  ethyl  ethyl-$-dimethylaminoethylmalonate,  b.  p.  135 — 136°/10 
mm.,  and  ethyl  ethyl- ft -diethylaminoethylmalonate,  b.  p.  145 — 152°/12 
mm.,  respectively.  When  treated  with  carbamide  and  sodium 
ethoxide  in  alcoholic  solution  at  100°,  the  above  amines  were 
converted  into  5-ethyl-5-fi-dimethylaminoethylbarbituric  acid,  m.  p. 
171°  ( hydrochloride ,  m.  p.  246 — 247°),  and  5-ethyl-5-$-diethylamino- 
ethylbarbituric  acid  ( hydrochloride ,  m.  p.  258 — 260°)  respectively. 
Neither  of  these  showed  any  hypnotic  properties.  Methyl  acetyl- 
phenylmalonate,  b.  p.  168 — 175°/13  mm.  ( phenylhydrazone,  m.  p. 
126 — 127°),  was  prepared  by  treating  sodio  methyl  phenylmalonate 
with  acetyl  chloride  in  ether.  Bromophenylbarbituric  acid,  m.  p. 
214°  with  subsequent  decomposition,  was  obtained  by  the  action 
of  bromine  on  phenylbarbituric  acid  in  alkaline  solution.  A 
convenient  method  of  preparing  ethylene  iodide  from  iodine  chloride 
and  ethylene  in  presence  of  water  is  described.  F.  G.  W. 

Oxidation  of  2  :  5-Diketopiperazines  by  Hydrogen  Peroxide. 

M.  Ludtke  (Z.  physiol.  Chem.,  1925,  143,  158). — When  oxidised  by 
dilute  hydrogen  peroxide,  glycine  anhydride  yields  a  crystalline 
substance  and  an  oil.  E.  S. 

New  Bases  :  Carbamides  of  Pyrazolines.  R.  Locquin  and 
R.  Heilmann  ( Compt .  rend.,  1925, 180,  1757 — 1760). — By  the  action 
of  potassium  cyanate  in  acetic  acid  solution  on  pyrazolines,  the 
corresponding  carbamides  are  formed:  INH-)-CHON=*N'CO'NH2. 
All  the  carbamides  obtained  are  weak  bases,  are  stable  in  alkaline 
solution,  but  with  acids  yield  the  parent  pyrazolines,  form  well 
crystalline  picrates,  and  give  dibenzoyl  derivatives.  3:5:  5-Tri- 
methylpyrazoline-l -carbamide,  m.  p.  129°,  b.  p.  140 — 141°/10  mm., 
picrate,  m.  p.  136 — 137°,  on  treatment  with  nitrous  acid,  yields  carb- 
amazide  and  mesityl  oxide.  3-Methyl-5-isopropylpyrazoline,  b.  p. 
75 — 77°/ll  mm.  (benzenesulphonate,  m.  p.  109 — 114°,  p -bromo- 
benzenesulphonate,  m.  p.  134 — 135°),  obtained  by  the  action  of 
hydrazine  hydrate  on  isobutylideneacetone,  gives  a  carbamide, 
m.  p.  116 — 117°,  b.  p.  155 — 157°/11  mm.,  dibenzoyl  derivative,  m.  p. 
141°.  3-Methyl-5-isobutylpyrazoline,  b.  p.  90 — 92°/10  mm.,  benzene¬ 
sulphonate,  m.  p.  93 — 115°,  yields  a  carbamide,  m.  p.  110 — 111°, 
b.  p.  162 — 168°/10  mm.,  dibenzoyl  derivative,  m.  p.  128 — 129°. 
k-Methyl-5-ethylpyrazoline,  b.  p.  65 — 70°/10  mm.  ( benzenesulphonate , 
m.  p.  118°),  obtained  from  a-methyl-P-ethylacraldehyde  by  the 
action  of  hydrazine  hydrate,  gives  a  carbamide,  b.  p.  155 — 160°/11 
mm.,  m.  p.  100 — 110°.  The  pyrazolineearbamides  are  isomeric 
with  the  semicarbazones  of  the  a  p -unsaturated  aldehydes  and 
ketones,  and  the  carbamide  of  the  pyrazoline  derived  from  mesityl 
oxide  is  identical  with  the  side-product  of  interaction  of  semi- 
carbazide  and  mesityl  oxide  (cf.  Scholtz,  A.,  1896,  i,  343),  of  which 
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the  constitution  has  been  in  doubt  (Harries  and  Kaiser,  A.,  1899, 
i,  637 ;  Rupe  and  Kessler,  A.,  1910,  i,  15,  93).  L.  F.  H. 

Indazoles  from  o-Nitromandelonitrile.  G.  Heller  and 
G.  Spielmeyer  (Ber.,  1925,  58,  [A],  834 — 838). — 3 - Cyano-2 -phenyl- 

indazole-l-oxide,  C6H4^^q^ %-NPh,  m.  p.  190°,  is  prepared  by 

the  action  of  aniline  on  o-nitromandelonitrile  in  alcoholic  solution 
in  the  presence  of  a  little  sodium  acetate  or  from  o-nitrobenzaldehyde, 
aniline  hydrochloride,  potassium  cyanide,  and  sodium  acetate  in 
aqueous-alcoholic  solution.  It  is  reduced  by  zinc  dust  and  acetic 
acid  to  3-cyano-2-phenylindazole,  m.  p.  105°,  which  is  converted 
successively  into  2-phenylindazole-3-carboxylic  acid,  m.  p.  200° 
(decomp.)  (corresponding  amide,  m.  p.  247 — 248°),  and  2-phenyl- 
indazole,  m.  p.  83 — 84°.  3  -  Cyano-2  -  p  -  tolylindazole  -oxide,  m.  p. 

198 — 199°,  is  prepared  by  the  same  methods  as  the  phenyl  com¬ 
pound  or  by  the  addition  of  acetic  acid  to  an  aqueous-alcoholic 
solution  of  potassium  cyanide  and  o-nitrobenzylidene-p-toluidine, 
m.  p.  73°;  it  yields  successively  3 - cy eroo - 2 - p - tolylin dazole ,  m.  p.  135°, 
2-p-tolylindazole-3-carboxylic  acid,  m.  p.  195°  (decomp.),  and 
2-p-tolylindazole,  m.  p.  105°.  3-Cyano-2-p-chlorophenylindazole- 
1  -oxide,  m.  p.  201°,  3-cyano-2-p-chlorophenylindazole,  m.  p.  159°, 
2-p-chlorophenylindazole-3-carboxylic  acid,  m.  p.  198°  (decomp.),  and 

2- p-chlorophenylindazole,  m.  p.  138°,  are  described.  5-Chloro- 

3- cyano-2-phenylindazole-\-oxide,  m.  p.  226 — 228°,  yields  successively 
5-chloro-3-cyano-2-phenylindazole,  m.  p.  147 — 148°,  5-chloro-2-phenyl- 
indazole-3 -carboxylic  acid,  m.  p.  200°  (decomp.),  and  5-chloro-2-phenyl- 
indazole,  m.  p.  147°. 

The  action  of  phenylhydrazine  on  o-nitromandelonitrile  in  alcoholic 
solution  yields  hydrocyanic  acid  and  o-nitrobenzaldehydephenyl- 
hydrazone;  a  similar  change  is  observed  with  the  corresponding 
meta  and  para  derivatives. 

The  action  of  hydrogen  chloride  on  a  solution  of  o-nitromandelo¬ 
nitrile  in  anhydrous  ether  gives  2-keto-3  :  Q-di-o-nitrophenyl-1  :  2-di- 
hydro-\  :  4-diazine,  m.  p.  193°.  H.  W. 

Nitration  of  2-  and  4-Aminoquinoline.  A.  E.  Tschitschi- 
babin,  D.  P.  Witkovsky,  and  M.  I.  Lapschin  (Ber.,  1925,  58,  [.B], 
803 — 807). — Nitration  of  2-  and  4-aminoquinoline  resembles  the 
action  of  the  corresponding  pyridines  (A.,  1915,  i,  591 ;  1923,  i,  595) 
in  yielding  primarily  stable  nitroamino  derivatives,  although 
nitration  in  the  nucleus  is  not  entirely  excluded.  When  isomerised, 
the  nitro  group  passes  into  the  benzenoid  nucleus  of  the  quinoline 
molecule. 

Amination  of  quinoline  by  sodamide  in  the  presence  of  xylene 
proceeds  less  smoothly  than  that  of  pyridine;  the  best  yields 
(about  40%)  of  2-aminoquinoline,  m.  p.  129,5°,  are  obtained  by 
using  well-stirred,  dilute  solutions  of  quinoline  and  very  finely- 
divided  sodamide.  The  base  is  converted  by  nitric  acid  (d  1-4)  in 
the  presence  of  sulphuric  acid  at  0°  into  2-nitroaminoquinoline, 
decomp.  223 — 225°  (the  sodium  and  potassium  salts  are  described), 
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which  is  converted  by  sulphuric  acid  at  130°  into  6-nitro-2-amino- 
quinoline,  m.  p.  261°;  the  constitution  of  the  latter  substance  is 
established  by  its  conversion  into  the  known  6-nitro-2-hydroxy- 
quinoline,  m.  p.  280°.  Similarly,  4-aminoquinoline  is  converted 
into  4 -nitroaminoquinoline,  decomp.  207°,  identical  with  the  product 
described  by  Claus  and  Frobenius  (A.,  1898,  i,  150)  as  6-nitro- 
4-aminoquinoline.  The  compound  is  readily  isomerised  to  6 -nitro- 
4-ammoquinoline,  m.  p.  272°  (decomp.),  which  is  oxidised  by 
potassium  permanganate  to  5-nitroanthranilic  acid.  The  dinitro- 
aminoquinoline  isolated  by  Claus  and  Frobenius  ( loc .  cit.)  is  to  be 
regarded  as  6-nitro-4-nitroaminoquinoline.  H.  W. 

Preparation  of  Polymethine  Dyes.  Farbe nfabri ke n  vorm. 
F.  Bayer  u.  Co.  (Brit.  Pat.  232740). — By  condensing  ethyl 
orthoformate  with  2:3:  3-trimethyl-ii/-indole  methiodide  in  presence 
of  acetic  anhydride  a  red,  basic  dye  is  obtained  having  most 
probably  the  structure  (I).  Similar  dyes  can  be  obtained  from 


Me  I - Me 


other  cyclammonium  compounds  containing  a  reactive  methyl 
group,  e.g.,  1-methylbenzthiazole  or  1-methylbenzoxazole  meth¬ 
iodide,  the  former  giving  a  violet,  the  latter  a  yellow  dye. 

E.  H.  R. 

Jaffe's  Reaction  for  Creatinine.  II.  Effect  of  Substitution 
in  the  Creatinine  Molecule  and  a  possible  Formula  for  the 
Red  Tautomeride.  I.  Greenwald  (J.  Amer.  Chem.  Soc.}  1925, 
47,  1443 — 1448;  cf.  A.,  1924,  ii,  508). — The  application  of  Jaffe’s 
reaction  to  a  number  of  compounds  containing  the  creatinine 
nucleus  indicates  that  red  colorations  are  given  only  by  those  which 
contain  the  ’CO'CHy  group,  showing  that  the  formation  of  a  red 
tautomeride  is  due  to  a  keto-enol  rearrangement.  The  negative 
result  obtained  in  this  test  with  dimethylolcreatinine,  in  which 
enolisation  is  still  possible,  is  due  to  its  inability  to  form  a  picrate, 
as  the  basic  nitrogen  atoms  are  linked  to  •CH2,OH  groups.  As 
neither  2  :  4-dinitrophenol  nor  2:4:  6-trinitro-m-cresol  can  replace 
picric  acid  in  the  test,  it  is  concluded  that  two  ortho  nitro  groups,  as 
well  as  a  hydrogen  in  the  meta  position,  are  necessary  for  the  form¬ 
ation  of  the  red  tautomeride,  and  the  following  formula  is  suggested 
for  the  red  creatinine  picrate  (I).  Methylcreatinine  picrate,  yellow, 

H 

>C(N02)-C<  £j  9  /NH-C-GH 

j-)  ch<  >c— n— o— nh:c<  || 

>C(N02)*C^- - o  xNMe-CH 

has  m.  p.  183°.  Dimethylcreatinine  hydriodide  (cf.  Kunze,  A., 
1911,  i,  21)  has  m.  p.  187°;  the  picrate  is  soluble.  By  the  action  of 
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benzoyl  chloride  in  pyridine  on  creatinine,  a  benzoylcreatinine  was 
obtained  as  light  brown  plates,  apparently  not  identical  with  that 
prepared  by  Urano  (A.,  1907,  i,  192),  although  the  two  compounds, 
as  well  as  a  mixture  of  the  two,  have  the  same  m.  p.,  190°.  It 
is  suggested  that  the  latter  is  due  to  internal  rearrangement  at  high 
temperature  (cf.  Schenk,  A.,  1911,  i,  842).  A  dibenzoylcreatinine 
could  not  be  obtained.  Tribenzoylcreatinine,  m.  p.  238 — 240°,  was 
prepared.  Benzylideneacetylcreatinine  picrate,  yellow,  m.  p.  250° 
after  softening  at  230°,  is  hydrolysed  on  recrystallisation  from  water, 
alcohol,  or  glacial  acetic  acid  to  benzylidenecreatinine  picrate ,  m.  p. 
260°.  Reduction  of  benzylidenecreatinine  with  zinc  dust  and 
acetic  acid  afforded  2 -benzylcreatinine  ( picrate ,  m.  p.  206 — 208°). 
5-j Benzylcreatinine  picrate  (cf.  Hennig,  A.,  1913,  i,  1106)  has  m.  p. 
174 — 175°.  Oxidation  of  the  above  benzylideneacetylcreatinine 
with  alkaline  permanganate  afforded  acetylmethylguanidine  ( picrate , 
m.  p.  160 — 162°),  whilst  Urano ’s  benzoylcreatinine  yielded  similarly 
benzoylmethylguanidine  ( hydrochloride ,  m.  p.  222°;  picrate,  m.  p. 
180°).  Creatinine  trinitro-m-tolyloxide,  m.  p.  218°,  is  described, 

F.  G.  W. 


General  Method  of  Formation  of  l-Ph.enyl-4-alkyl-l  :  2  :  3- 
triazoles.  A.  Bertho  (Ber.,  1925,  58,  [ B] ,  859 — 864). — Diazo- 
benzeneimide  reacts  with  boiling  alcoholic  solutions  of  the  sodium 
derivatives  of  primary  aliphatic  alcohols  to  yield  aniline,  1-phenyl- 
4-alkyl-l  :  2  :  3-triazoles,  nitrogen,  and  sodium  hydroxide.  The 
hydrogen  necessary  for  the  conversion  of  the  “  stable  ”  residue, 
PhNI,  appears  to  be  derived  from  the  sodium  alkoxide,  which  is 
thus  converted  into  the  sodium  derivative  of  an  unsaturated  alcohol, 
which  condenses  with  unchanged  diazobenzeneimide  to  the  triazole. 
The  sodium  derivatives  of  secondary  alcohols  do  not  react  in  a 
similar  manner,  but  cause  the  conversion  of  all  the  azide  into 
aniline.  Ethyl-alcoholic  sodium  ethoxide  solution  thus  yields 
1-phenyl-l  :  2  :  3-triazole,  m.  p.  56°,  b.  p.  172 — 174°/18-5  mm. 
\-PhenylA-meihyl-\  :  2  :  3-triazole ,  m.  p.  81°,  1  -phenyl A-ethyl- 

1:2:  3-triazole,  b.  p.  169 — 170°/12  mm.,  m.  p.  19°,  and  1  -phenyl- 
4-isopropyM  :  2  :  3-i triazole,  b.  p.  183 — 185°/20  mm.,  m.  p.  29°,  are 
similarly  obtained.  Small  quantities  of  an  acidic  substance,  m.  p. 
212°,  are  produced  in  all  these  reactions.  H.  W. 


Additive  Formation  of  Four-membered  Rings.  VII. 
Synthesis  and  Division  of  Some  Dimethylene-1  :  3-oxaimines. 

C.  K.  Ingold  ( J .  Chem.  Soc.,  1925,  127,  1141— 1145).— Examples  of 


equilibria  of  the  type^^n -j- n| 


PQC— NZ 

o— cx 


PQC.'NZ 

+o:cxy' 


studied.  The  ring-compound  assumed  to  be  formed  intermediately 
is  too  unstable  to  be  isolated,  but  the  equilibrium  may  be  deter¬ 
mined  in  either  direction  by  the  choice  of  a  suitable  solvent. 

Examples  of  equilibria  which  can  be  approached  in  ethyl  acetate, 
chloroform,  or  absolute  alcohol  from  either  side  are  :  (1)  p-Nitro- 
benz  aldehyde  A  m  -nitrobenzylidene  -p  -  nitrobenzy lamine  p-nitro- 

benzylidene  -  p  -  nitrobenzylamine  +  m  -  nitrobenzaldehyde.  (2) 
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m-Nitrobenzaldehyde-j-_p-nitrobenzylidene-m-nitrobenzylamine 

m-nitrobenzylidene-m-nitrobenzylamine-f^p-nitrobeiizaldehyde. 

The  following  reactions  are  quantitative,  owing  to  the  insolubility 
of  one  of  the  products  in  absolute  alcohol :  (1)  p-Nitrobenzalde- 
hyde-(-benzylidene-^)-nitrobenzylamine  — >■  _p-nitrobenzylidene- 
p-nitrobenzylamine -f-  benzaldehyde .  (2)  m-Nitrobenzaldehyde+ 

benzylidene-p-nitrobenzylamine.  (3)  p-Nitrobenzaldehyde-f- 

benzylidene-m-nitrobenzylamine.  (4)  w-Nitrobenzaldehyde-j- 

benzylidene-m-nitrobenzylamine  similarly.  C.  H. 

Constitution  of  Aqueous  Solutions  of  o-Benzoicsulphinide 
(Saccharin)  and  p-Phenetylcarbamide  (Dulcin).  K.  Taufel 
and  C.  Wagner  ( Ber .,  1925,  58,  [£],  909 — 912). — As  a  result  of  an 
error  in  the  calculation  of  the  molecular  conductivity,  Magidson 
and  Gorbatschov  (A.,  1923,  i,  1097)  have  not  observed  that  “  sodium- 
saccharin  ”  is  a  strong  electrolyte.  Its  degree  of  dissociation  is 
therefore  not  appreciably  depressed  by  the  addition  of  an  electrolyte 
which  gives  rise  to  sodium  ions,  and  the  sweet  taste  of  its  solutions 
is  not  affected  by  such  addition.  In  the  case  of  saccharin,  undis¬ 
sociated  molecules  are  practically  absent  from  such  solutions  as  are 
used  in  experiments  on  taste  and  the  saccharin  ion  must  therefore 
be  regarded  as  solely  responsible  for  the  sweetness.  The  basic 
dissociation  constant  of  dulcin  is  less  than  4  x  10‘15 ;  the  sweetness 
of  its  solutions  is  due  to  the  dulcin  molecule.  The  increase  in 
sweetness  caused  by  the  mixture  of  saccharin  and  dulcin  in  solution 
is  not  due  to  salt  formation,  but  is  an  additive  phenomenon;  the 
apparent  exaltation  is  attributable  to  the  small  concentration  of 
each  component,  since  each,  under  these  conditions,  develops  its 
maximum  sweetening  action.  H.  W. 

Benzthiazole  Series.  III.  Pseudo-bases  of  the  1-Sub- 
stituted  Benzthiazole  Quaternary  Salts.  L.  M.  Clark  (J. 
Chem.  iSoc.,  1925,  127,  973 — 975;  cf.  Mills,  Clark,  and  Aeschli- 
mann,  T.,  1923,  123,  2353). — The  i//- bases  are  substituted  thio- 
phenols,  oxidisable  by  air  or  iodine  to  the  disulphides.  2  :  2 '-Di- 
(acetylmethylamido)diphenyl  disulphide,  m.  p.  171°,  is  prepared  either 
from  1-methylbenzthiazole  methiodide  by  air  oxidation  in  ammonia 
solution  or  from  2  : 2'-di(methylamino)diphenyl  disulphide  by 
acetylation ;  2  :  2 ' -di(acetylethylamido)diphenyl  disulphide,  m.  p. 

103°,  from  the  ethiodide ;  2  :  2' -di(acetylethylamido)-5  :  5' -dimethyl- 
diphenyl  disulphide,  m.  p.  129°,  from  1  : 5-dimethylbenzthiazole 
ethiodide;  and 2 :  2' -di{benzoylmethylamido)diphenyl  disulphide,  m.  p. 
164°,  is  obtained  either  from  1  -phenylbenzthiazole  methiodide,  m.  p. 
218°,  or  from  di(methylamino)diphenyl  disulphide  by  benzoylation. 

The  constitution  of  bis-2-methylbenzthiazoline-l  :  T-spiran  ( loc . 
cit.,  p.  2365)  is  confirmed  by  hydrolysis  with  90%  formic  acid,  the 
products  being  2-methylbenzthiazolone,  m.  p.  76°,  and  2  :  2'-di- 
(formylmethylamido)diphenyl  disulphide,  m.  p.  106 — 107-5°. 

C.  H. 

Influence  of  Methyl  and  Sulphonic  Acid  Groups  as  well  as 
Other  Substituents  on  the  Colour  of  Azo  Dyes.  E.  Wanner 
(Z.  angew.  Chem.,  1925,  38,  513 — 519). — The  displacement  of  the 
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maxima  of  the  principal  absorption  bands  in  the  spectra  of  dyes 
of  the  type  Benzo-hght-red-8BL.  (from  aminoazobenzene-p-sul- 
phonic  acid  and  benzoyl  J-acid)  by  the  introduction  of  various 
substituents  has  been  determined. 

Methyl  radicals  were  introduced  by  using  a  series  of  homologues 
of  aminoazobenzenesulphonic  acid,  and  further  parallel  series  of 
colours  were  obtained  in  which  benzoyl  J-acid  was  replaced  by 
J-acid,  acetyl  J-acid,  and  J-acid  carbamide.  A  series  of  Y-acid 
colours  was  also  prepared.  The  wave-lengths  of  the  absorption 
maxima  were  measured  in  aqueous  solution,  and  in  general  a 
positive  (bathocbrome)  displacement  was  observed.  The  strongest 
effect  was  obtained  when  the  methyl  groups  were  ortho  to  the 
amino  group.  Substitution  in  the  meta  position  only  produced  one- 
sixth  of  the  displacement.  A  small  negative  (hypsochrome)  effect 
was  noticed  when  the  methyl  group  was  in  the  other  ring  of  the 
aminoazobenzenesulphonic  acid  and  ortho  to  the  azo  group.  The 
fastness  of  the  colours  to  acid  and  alkali  was  considerably  increased 
and  the  fastness  to  light  slightly  improved  by  the  introduction  of 
methyl  groups. 

The  effect  of  sulphonic  acid  groups  was  determined  by  comparing 
dyes  of  the  above  type  derived  from  aminoazobenzene  and  its 
homologues,  with  the  dyes  from  the  corresponding  sulphonic  acids. 
The  spectra  were  examined,  using  water,  alcohol,  concentrated 
sulphuric  acid,  and  in  certain  cases  formic  acid  (85%)  as  solvents. 
A  positive  effect  was  usually  obtained  in  which  para  produced  a 
larger  displacement  than  meta  substitution.  Two  exceptional  cases 
showing  negative  effects  were  observed  in  a  series  of  Y-acid  colours 
in  changing  from  aminoazobenzenedisulphonic  acid  to  aminoazo- 
toluenedisulphonic  acid,  and  also  in  a  series  of  (3-naphthol  colours 
in  going  from  the  mono-  to  the  di-sulphonic  acid  of  aminoazo¬ 
benzene.  The  introduction  of  sulphonic  acid  groups  markedly 
improved  the  fastness  to  light. 

The  displacement  produced  by  methoxyl  groups  was  strongly 
positive,  and  the  fastness  to  light  was  considerably  increased. 

The  introduction  of  amino,  nitro,  and  chloro  groups  into  the 
acetyl  group  of  acetyl  J-acid  produced  only  very  slight  colour 
changes.  A  comparison  of  the  dyes  derived  from  J-acid,  acetyl 
J-acid,  benzoyl  J-acid,  and  J-acid  carbamide  showed  that  whilst  the 
acetyl  group  had  only  a  small  positive  effect,  the  action  of  the  benzoyl 
radical  was  much  greater,  and  the  effect  of  the  carbamide  group  was 
four  times  as  great  as  that  of  the  benzoyl  group.  F.  R. 

Action  of  Hydrogen  Chloride  on  ct/cfoHexylideneazine  and 
on  ct/cl©Pentylideneazine.  W.  H.  Perkin,  jun.,  and  S.  G.  P. 
Plant  ( J .  Chem.  Soc.,  1925,  127,  1138 — 1141). — cycZoHexylidene- 
azine  is  converted  into  octahydrocarbazole  by  hydrogen  chloride 
in  tetrahydronaphthalene  at  180°  (Perkin  and  Plant,  A.,  1924,  i, 
1104),  but  under  similar  conditions  cycZopentylideneazine,  m.  p. 
25°,  b.  p.  130 — 132 °/22  mm.,  yields  no  pyrrole  derivative  but 

(OH  \ 

<Cqh2^^®2J3’  m-  P-  91°,  identical 
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with  Wallach’s  product  (A.,  1897,  i,  425)  from  cycZopentanone  and 
hydrogen  chloride.  cycloHexylidenecyclopentylideneazine,  b.  p. 
140 — 145°/ 12  mm.,  is  obtained  by  heating  together  cycfohexanone- 
hyclrazone  and  cycZopentanone.  It  gives  no  pyrrole  derivative 
under  the  above  conditions. 

The  objections  of  von  Braun  and  Bayer  (this  vol.,  i,  428,  and 
Ber.,  1925,  58,  [B],  389)  to  the  structure  suggested  for  the  octa- 
hydrocarbazole  from  ci/ciohexylideneazine  are  answered  by  the 
preparation  of  the  strongly  basic  tetramethylpyrrole  (Fischer  and 
Bartholomaus,  A.,  1912,  i,  901),  and  by  the  methylation  of  tetra- 
plienylpyrrole  to  tetraphenyl-X-methylpyrrole,  m.  p.  210°.  C.  H. 

Arylazides.  V.  E.  Bamberger  ( Annalen ,  1925,  443,  192 — 
210;  cf.  A.,  1924,  i,  227,  281,  282). — Mainly  experimental  details 
of  results  previously  reported  and  discussed  (cf.  A.,  1921,  i,  716). 
Benzylimide  treated  with  hydrogen  sulphide  in  hydrochloric  acid 
solution  is  converted  into  di-p-aminobenzyl  sulphide.  J.  W.  B. 

Reduction  of  Phenylhydrazones.  R.  C.  Goodwin  and  J.  R. 
Bailey  (J.  Amer.  Ckem.  Soc.,  1925,  47,  167 — 174). — Reduction  of 
acetonephenylhydrazone  with  hydrogen  in  presence  of  colloidal 
platinum  in  95%  alcoholic  solution  affords  s-phenylisopropylhydr- 
azine,  NHPh-NHPr8,  b.  p.  162°/25  mm.,  d  0-9720,  n20  1-5463 
(hydrochloride,  m.  p.  202° ;  oxalate,  m.  p.  189° ;  monobenzoyl 
derivative,  m.  p.  113-5°;  dibenzoyl  derivative,  m.  p.  140°),  which 
is  oxidised  on  exposure  to  air  to  $-benzeneazopropane,  reddish-yellow, 
b.  p.  110°/28  mm.,  d  0-9443,  n20  1-5249.  It  yields  a  diphenyldiiso - 
propyltetrazine,  m.  p.  163°,  when  treated  with  formaldehyde  (cf. 
Knorr  and  Weidel,  A.,  1909,  i,  965)  and  combines  with  phenyl- 
carbimide  and  -thiocarbimide  to  form,  respectively,  1  :  4 -diphenyl- 
2-isopropyl-semicarbazide,  NHPh-NPr^-CO-NHPh,  m.  p.  146°  ( benzoyl 
derivative,  m.  p.  162°),  and  -thiosemicarbazide,  m.  p.  153°.  Treat¬ 
ment  with  potassium  cyanate  in  acetic  acid  affords  l-phenyl-2-iso- 
propylsemicarbazide,  m.  p.  119°  ( nitroso  derivative,  m.  p.  156°). 
2- Phenyl -isopropyls emicarbazide,  m.  p.  209°  ( benzoyl  derivative, 
m.  p.  181°),  obtained  by  reducing  acetone-2-phenylsemicarbazone 
(cf.  Goodwin  and  Bailey,  this  vol.,  i,  318)  with  hydrogen  in  presence 
of  colloidal  platinum,  yields,  on  oxidation  with  permanganate  in 
aqueous  solution,  p-benzeneazopropane,  whilst  in  acetone  solution 
a  white,  crystalline  solid  is  obtained.  2-Phenyl-l-isopropylurazole, 

1SHCO  ^>^jpr,8  m  p  105°  js  obtained  when  either  of  the  above 
CO-NPh  F 

semicarbazides  is  heated  with  carbamide  at  200 — 240°.  1-iso- 
Propylur  azole,  m.  p.  190°,  is  obtained  similarly  from  1  -  isopropyl - 
semicarbazide.  s-Phenylcyc\ohexylhydrazine,  b.  p.  226°/100  mm., 
obtained  by  catalytic  reduction  of  cyc/ohexanonephenylhydrazone, 
is  described.  F.  G.  W. 

Aromatic  Chlorovinylarsines.  A.  F.  Hunt  and  E.  E.  Turner 
(J.  Chem.  Soc.,  1925,  127,  996 — 999). — Acetylene  is  slowly  absorbed 
by  a  cooled  solution  of  aluminium  chloride  in  phenyldichloroarsine 
and  gives,  after  treatment  with  ice  and  hydrochloric  acid,  phenyl- 
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$-chlorovinylchloroarsine,  AsPhCl'CHICHCl,  b.  p.  140 — 145°/10  mm., 
and  phenyl- -dichlorodivinylarsine,  b.  p.  155°/10  mm.  The  latter 
product  is  also  obtained  by  the  action  of  magnesium  phenyl  bromide 
on  pp'-dichlorodivinylchloroarsine;  it  forms  additive  compounds 
with  silver  nitrate,  [AsPh(CH.'CHCl)2,AgN03,  m.  p.  142°],  chloro- 
platinic  acid,  and  mercuric  chloride,  and  gives  a  gummy  methiodide. 

1-Phenylarsenopyrrole  was  not  obtained  in  identifiable  amount 
by  heating  the  arsine  with  sodium  in  toluene.  A  cold  solution  of 
aluminium  chloride  in  phenyldichloroarsine  deposits  a  pale  yellow 
additive  compound,  AsPhCl2,AlCl3,  on  keeping  a  short  time;  after 
longer  keeping  mixtures  of  high- boiling  condensation  products  are 
formed.  If  the  solution  is  not  cooled  during  absorption  of  acetylene, 
benzene  and  [3-chlorovinyldichloroarsine  result. 

Arsenious  chloride  combines  with  phenylacetylene  to  give 
a-chlorostyryldichloroarsine,  b.  p.  108 — 110°/12  mm.,  and  aa-di- 
chlorodistyrylchlor  oar  sine,  b.  p.  170 — 175°/12  mm.  C.  H. 

Mercuration  of  Aromatic  Substances.  I.  Toluene.  S. 

Coffey  ( J .  Chem.  Soc.,  1925,  127,  1029 — 1032). — Pure  toluene, 
prepared  by  hydrolysis  (superheated  steam  and  sulphuric  acid)  of 
pure  j9-toluenesulphonamide  and  boiling  within  0-1°  at  109-4°/743 
mm.,  was  refluxed  with  mercuric  acetate  and  after  partial  separ¬ 
ation  of  mono-  from  poly-mercuri  compounds,  the  former  were 
converted  quantitatively  into  a  mixture  of  bromotoluenes,  which 
by  oxidation  to  bromobenzoic  acids,  was  shown  to  contain  o-, 
m-,  and  ^-compounds  in  the  ratio  43  :  13  :  44.  Boiling  saturated 
aqueous  solutions  of  the  three  bromobenzoic  acids,  prepared  by 
oxidation  of  pure  bromotoluenes  from  purified  toluidines,  contained 
4%,  1%,  and  0-15%  of  the  o-,  m-,  and  p-acids,  respectively;  the 
solubilities  of  the  barium  salts  at  18°  were  :  o-,  23% ;  m-,  0-65% ; 
p-,  0*85% ;  and  at  100°,  m-,  3-4  g.,  p-,  2  25  g.  per  100  c.c.  C.  H. 

Organic  Compounds  of  Mercury.  A.  Albert  (Brit.  Pat. 
208151,  209767). — By  the  action  of  mercuric  oxide  on  a  sodium 
hydroxide  solution  of  acetophenone-p-arsinic  acid  (Brit.  Pat. 
206507),  and  acidification  of  the  solution,  a  crystalline  product  is 
obtained  having  marked  therapeutical  properties.  The  corre¬ 
sponding  antimonic  acid  gives  a  similar  product.  Instead  of  the 
ketones  themselves,  their  hydrazones  or  semicarbazones  may  be 
used,  giving  mercury  compounds  also  having  therapeutical  pro¬ 
perties.  E.  H.  It. 

Pyocyanine,  the  Blue  Pigment  in  Bacillus  pyocyaneus 

II.  F.  Wrede  and  E.  Strack  (Z.  physiol.  Chem.,  1925,  142, 
103 — 119). — Improved  yields  of  pyocyanine  (this  vol.,  i,  174)  are 
obtained  when  the  bacillus  is  cultivated  in  Merck’s  “  Ragitbouillon  ” 
at  pu  7-8.  Pyocyanine  crystallises  with  10H2O.  It  reacts  with 
semicarbazide  and  thiosemicarbazide,  forms  a  dinitrosoamine 
{chloroaurate,  C26H2204N6,HAuCl4),  and  is  decomposed  quantitatively 
into  2  mols.  of  hemipyocyanine  [chloroaurate,  C13H12ON2,HAuC14, 
m.  p.  179°;  chloroplatinate,  (C13H120N2)2,H2PtCl6,2H20]  on  treat¬ 
ment  with  1%  sodium  hydroxide  for  24  hours.  Hemipyocyanine, 
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m.  p.  157 — 158°,  has  now  been  obtained  in  a  pure  state.  It  forms 
a  nitrosoamine,  a  methyl  ether,  m.  p.  169°  ( chloroaurate ,  m.  p.  203 — 
205°),  and  an  ethyl  ether,  m.  p.  124°  ( chloroaurate ,  m.  p.  193 — 194°), 
does  not  react  with  ketone  reagents,  and  when  distilled  with  zinc 
dust  under  diminished  pressure  yields  phenazine.  Pyocyanine, 
which  thus  contains  two  tertiary  and  two  secondary  nitrogen  atoms 
and  probably  two  carbonyl  groups,  is  probably  composed  of  2  mols. 
of  hemipyocyanine  united  symmetrically  by  peptide  linkings.  In 
hemipyocyanine  the  hydrogen  from  the  imino  group  migrates  to 
the  oxygen  and  forms  a  phenolic  hydroxyl  group.  Alternative 
structures  for  pyocyanine  are  suggested.  E.  S. 

Oxyhaemin  and  Its  Salts.  A.  Hamsik  ( Spisy  Lekarske 
Fakulty  Masarykovy  University  V  Brne,  CSB,  1924,  2,  1 — 12; 
from  Chem.  Zentr.,  1924,  ii,  2661). — The  'potassium  salts  of  oxy- 
haemin,  C34H3105N4K2re  and  C34H30O5N4K3Fe,  are  obtained  by 
the  action  of  alcoholic  potassium  hydroxide  on  a-chlorohaemin  or 
oxyhaemin  anhydride ;  the  reaction  affords  a  means  of  distinguishing 
a -oxyhaemin  anhydride  from  the  (3-compound.  Preparations 
obtained  by  incomplete  extraction  of  blood  contain  only  the 
a-compound;  on  complete  extraction,  the  (3-compound  is  also 
present.  The  tripotassium  salt,  containing  both  a-  and  3-forms, 
is  obtained  by  treating  with  alcoholic  potassium  hydroxide  the 
precipitate  formed  on  neutralising  blood  extract.  Glacial  acetic 
acid  yields  oxyhaemin  anhydride  free  from  chlorine,  whilst  the 
corresponding  calcium,  barium,  silver,  and  lead  salts  are  obtained 
from  the  appropriate  acetate  in  methyl- alcoholic  solution.  R.  B. 

Porphyrins.  VIII.  Formation  of  Porphyrin  from 
Hsemin.  W.  Kuster  and  R.  Huttenlocher  (Z.  physiol.  Chem., 

1924,  141,  282 — 290). — When  methyl(chloro)haemin  is  reduced 

catalytically  or  with  zinc  and  acetic  acid  a  substance  is 
obtained  which  gives  a  porphyrin  spectrum  but  still  retains  the 
iron.  Apparently  partial  reduction  occurs.  This  is  provisionally 
interpreted  on  the  basis  of  the  formulae  recently  proposed  (Z.  f. 
Probleme  der  Garung.  vol.  1 ;  cf.  also  Z.  physiol.  Chem.,  1924,  133, 
126).  '  E.  S. 

Natural  Porphyrins.  XIII.  Conversion  of  Haemopor- 
phyrin  into  Mesoporphyrin  and  its  Degradation  to  Aetio- 
porphyrin.  H.  Fischer  and  R.  Muller  (Z.  physiol.  Chem., 

1925,  142,  120 — 140). — That  haemoporphyrin  contains  an  un¬ 

saturated  side-chain  is  shown  by  its  reduction  to  mesoporphyrin 
with  hydriodic  acid  in  glacial  acetic  acid  solution.  Mesoporphyrin, 
when  converted  into  its  phyllin  and  decarboxylated,  yields  an 
aetioporphyrin  which  is  identical  with  that  obtained  from  chloro¬ 
phyll.  Haemoporphyrin,  haemoporphyrin  ester,  and  aetioporphyrin 
are  scarcely  distinguishable  spectroscopically;  their  spectra  are 
only  little  different  from  those  given  by  mesoporphyrin  and  its 
ester.  The  carboxyl  group  evidently  has  little  influence  on  the 
spectrum.  E.  S. 


i.  846 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Natural  Porphyrins.  XV.  Tetramethylhsematoporphyrin 
Ester  and  its  Conversion  into  Ooporphyrin  Ester.  H. 

Fischer  and  R.  Muller  (Z.  physiol.  Chem.,  1925,  142,  155 — 174). — 
The  tetramethyl  ester  of  haematoporphyrin  may  be  obtained  in 
four  forms  according  to  the  method  of  preparation  :  A,  m.  p.  185° ; 
R,  m.  p.  178-5°  ;  C,  m.  p.  140°;  D,  m.  p.  110°.  Of  these,  A  and  D 
are  crystallographically  identical.  B,  C,  and  D  are  probably 
stereoisomerides.  Since,  on  heating  in  a  vacuum,  they  all  lose 
two  mols.  of  methyl  alcohol  with  the  formation  of  the  dimethyl 
ester  of  ooporphyrin,  it  is  probable  that  the  isomerism  is  caused 
by  a  double  bond  in  one  of  the  side-chains.  E.  S. 

Porphyrins.  0.  Schumm  (Z.  physiol.  Chem.,  1925,  142,  209 — 
214). — Polemical  against  H.  Fischer.  E.  S. 

Isolation  from  Caseinogen  of  an  Amino-acid  of  the  Indole 
Group  with  the  Composition  C11H14OaN2.  E.  Abderhalden 
and  H.  Sickel  ( Z .  physiol.  Chem.,  1925,  144,  80 — 84). — On  hydro¬ 
lysing,  with  25%  sulphuric  acid,  the  substance  isolated  by  the 
authors  (A.,  1924,  i,  1101)  from  the  products  of  tryptic  digestion 
of  caseinogen,  after  crystallisation  from  water  and  before  drying 
in  a  vacuum  at  105°,  tyrosine  and  proline  were  obtained.  The 
substance  is  therefore  not  a  tryptophan  derivative  but  a  dipeptide 
of  tyrosine  and  proline  or  of  tyrosine  with  S-hydroxy-a-amino  valeric 
acid.  The  failure  to  recognise  these  products  of  hydrolysis  previously 
was  due  to  the  formation,  by  the  original  compound,  under  the 
conditions  of  desiccation  described,  of  an  anhydride,  which  on 
hydrolysis  gives  very  small  amounts  of  tyrosine  and  proline  together 
with  unidentified  products.  C.  R.  H. 

Coagulation  of  Caseinogen  in  Acid  Solution  in  Presence 
of  Calcium  Salts.  L.  Lindet  ( Compt .  rend.,  1925,  180,  1462 — 
1463).— Addition  of  lactic  acid  to  milk  precipitates  the  casein ;  if 
a  further  quantity  of  lactic  acid  is  added  to  the  washed  coagulated 
casein  it  dissolves,  forming  a  clear  gel,  from  which  the  casein  is 
again  precipitated  by  the  addition  of  calcium  chloride,  the  pre¬ 
cipitate  containing  only  a  minute  amount  of  calcium  salts.  Phos¬ 
phoric  acid  can  replace  lactic  acid  in  these  experiments  with  the 
same  results.  L.  F.  H. 

Complexes  containing  Calcium  Salts  of  Caseinogen  and 
Phosphoric  Acid,  and  their  Coagulation  by  Rennin.  C. 

Porcher  {Compt.  rend.,  1925,  180,  1534—1536;  cf.  A.,  1922,  i, 
1041,  and  preceding  abstract). — On  treating  caseinogen  with  in¬ 
creasing  quantities  of  lime,  complexes  of  decreasing  hydrogen-ion 
concentration  are  obtained.  Caseinogen  complexes  with  pu  less 
than  7  are  not  coagulated  by  rennin.  For  the  coagulation  of 
caseinogen  by  rennin  it  is  necessary  to  have  present  an  alkaline- 
earth  salt  of  a  polybasic  acid,  such  as  phosphoric,  lactic,  arsenic, 
silicic,  or  carbonic  acid,  which  can  form  a  stable  colloidal  complex 
with  the  caseinogen.  On  keeping  the  caseinogen  concentration 
and  hydrogen-ion  concentration  of  such  a  complex  constant  and 
adding  increasing  amounts  of  a  salt  such  as  calcium  phosphate, 
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the  rapidity  of  formation  and  solid  consistency  of  the  coagulum, 
formed  by  heating  or  by  rennin,  are  increased.  L.  F.  H. 

Action  of  Carbon  Dioxide  on  Calcium  Caseinogenate. 
Colloidal  Calcium  Carbonate.  C.  Porcher  ( Compt .  rend., 
1925,  180,  1788 — 1790).- — The  passage  of  carbon  dioxide  into  an 
alkaline  lime-caseinogen  complex  (cf.  preceding  abstract)  induces 
the  coagulation  of  the  casein.  The  coagulum  consists  entirely  of 
casein,  but  the  conditions  of  formation  and  physical  properties 
of  the  solid  are  determined  by  the  nature  and  method  of  formation 
of  the  calcium  carbonate  present.  L.  F.  H. 

Limits  of  Precipitability  of  Gelatin  by  Tannin.  I.  A. 

Smorodincev  and  A.  N.  Adova  (Z.  physiol.  Chem.,  1925,  144, 
255 — 258). — The  addition  of  a  solution  obtained  by  diluting  a  4% 
solution  of  tannin  in  50%  alcohol  with  ten  times  its  volume  of 
water  or  50%  alcohol  precipitates  aqueous  gelatin  solutions  (0-005%, 
pH=4-91),  whereas  if  the  tannin  solution  be  diluted  with  0-9%, 
10%,  33%  (satd.)  sodium  chloride  solution,  then  0-003%  gelatin 
solutions  (j?h=4-96)  are  precipitated.  Aqueous  gelatin  solutions 
are  precipitated  more  readily  than  in  the  presence  of  sodium  car¬ 
bonate  and  hydrogen  carbonate ;  0-25%  gelatin  solutions  were  not 
precipitated  by  tannin  in  presence  of  sodium  carbonate  (pH— 10-06), 
whilst  solutions  containing  less  than  0-013%  of  gelatin  are  not  pre¬ 
cipitated  in.  presence  of  hydrogen  carbonate  (yjH=8-95).  Aqueous 
gelatin  solutions  containing  less  than  0-003%  are  not  precipitated 
by  tannin.  P.  W.  C. 

Action  of  Alkalis  on  Keratin.  M.  Bergman n  and  F.  Stather 
(' Collegium ,  1925,  109 — 110). — The  product  of  the  action  of  cold 
sodium  sulphide  solution  on  wool  or  of  hot  sodium  sulphide  solution 
on  horsehair  was  dried,  hydrolysed,  and  precipitated  with  alkali, 
and  the  sulphur  content  determined.  The  cystine  content  of  the 
wool  was  lowered  slightly  by  the  sodium  sulphide  treatment.  The 
cystine  content  of  the  horsehair  was  practically  all  destroyed  by 
hot  sodium  sulphide.  D.  W. 

Brominated  Keratin  and  Hydroxykeratin.  II.  Z.  Stary 
( Z .  physiol.  Chem.,  1925,  144,  147 — 177). — When  human  hair  is 
subjected  to  the  action  of  bromine  in  acetic  acid  solution  or  to 
hydrogen  peroxide  in  4JV-sulphuric  acid  for  a  long  time,  the  chief 
product  obtained  is  a  protein  of  high  molecular  weight,  which  is 
easily  soluble  in  alkali,  precipitated  from  solution  by  acids,  of 
constant  composition,  and  easily  hydrolysed  by  trypsin.  It  does 
not  give  the  carbonyl,  picric  acid,  or  dinitrobenzene  reaction.  On 
the  other  hand,  keratoses  produced  by  the  action  of  alkali  or  acid 
give  these  tests,  but  are  resistant  to  trypsin.  It  is  suggested  that 
the  ring  systems  present  in  the  keratin  molecule  are  caused  to 
pass  into  polypeptide  chains  which  are  then  readily  attacked  by 
trypsin  (cf.  A.,  1924,  i,  1007).  P.  W.  C. 

The  Carbohydrate  Group  of  Glucoproteins.  S.  Izumi  (Z. 
physiol.  Chem.,  1925,  142,  175 — 188). — The  amount  of  reducing 
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sugar  (glucosamine)  produced  during  the  hydrolysis  of  ovomucoid 
is  too  large  to  be  accounted  for  as  chondroitin  sulphuric  acid. 
The  occurrence  of  the  latter  in  this  protein  is  hence  improbable 
(cf.  Levene,  A.,  1918,  i,  554). 

The  amount  of  glucosamine  formed  during  the  hydrolysis  of 
ovalbumin  remains  constant  even  after  several  crystallisations. 

E.  S. 

Oxidation  of  Polypeptides  and  of  2  :  5-Diketopiperazines. 

E.  Abderhalden  and  E.  Komm  (Z.  physiol.  Chem.,  1925,  144, 
234 — 240). — The  hydrogen  peroxide  oxidation  method  does  not 
appear  entirely  satisfactory  for  distinguishing  polypeptides  and 
2  :  5 -piperazines.  P.  W.  C. 

Molecular  Compounds  of  Amino-acids  and  Diketopiper- 
azines.  P.  Pfeiffer  and  0.  Angern. — (See  i,  794.) 

Transformation  of  Peptide-like  Substances.  IV.  M.  Berg¬ 
mans  and  others. — (See  i,  795.) 

Composition  of  Proteins.  VI.  Gliadin.  N.  Troensegaard 
and  E.  Fischer  ( Z .  physiol.  Chem,.,  1925,  142,  35 — 70). — The  pro¬ 
duct  of  the  reduction  of  acetylgliadin  with  sodium  and  amyl  alcohol 
(cf.  A.,  1924,  i,  890)  has  been  fractionated.  From  analyses  of  the 
various  fractions  as  well  as  from  their  behaviour  on  acetylation  and 
methylation,  it  is  concluded  that  the  basic  fractions  consist  mainly 
of  pyrrole  derivatives  and  that  the  acid  fractions  a*re  similarly 
largely  heterocyclic.  E.  S. 

Composition  of  the  Proteins.  VI.  Correction.  N.  Troen¬ 
segaard  and  E.  Fischer  (Z.  physiol.  Chem.,  1925,  143,  304). — 
Errata  in  certain  formulas.  H.  D.  K. 

Structure  of  the  Protein  Molecule.  E.  Abderhalden  and 
E.  Komm  (Z.  physiol.  Chem.,  1925,  143,  128 — 132). — In  confirm¬ 
ation  and  extension  of  previous  work  (this  vol.,  i,  175),  it  is  shown 
that  polypeptides,  with  the  exception  of  glycylglycine  or  of  peptides 
containing  this  grouping,  are  completely  deaminated  on  oxidation 
with  zinc  permanganate ;  diketopiperazines,  peptones,  and  proteins, 
on  the  other  hand,  give  varying  yields  of  oxamide.  The  crystalline 
substance  previously  obtained  from  polypeptides  was  a  mixture 
of  ammonium  nitrate  and  acetate.  E.  S. 

Constitution  of  Proteins.  E.  Abderhalden  (Z.  physiol. 
Chem.,  1925,  142,  306 — 313). — Polemical.  Reply  to  Herzog  (this 
vol.,  i,  450).  E.  S. 

Constitution  of  Proteins.  M.  Bergmann  (Z.  physiol.  Chem., 
1925,  144,  276 — 277). — It  is  claimed  that  Abderhalden  gives 
inadequate  recognition  of  the  author’s  work  in  this  field.  P.  W.  C. 

Isolation  of  a  Product  of  Hydrolysis  of  Proteins.  S.  B. 

Schryver  and  others. — (See  i,  794.) 

Physical  Chemistry  of  Piroteins.  V.  Molecular  Weights 
of  Proteins.  Minimal  Molecular  Weights  of  certain  Pro¬ 
teins. — (See  ii,  641.) 
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Muscular  Exercise,  Lactic  Acid,  and  the  Supply  and 
Utilisation  of  Oxygen.  IX.  Muscular  Activity  and  Carbo¬ 
hydrate.  Metabolism  in  the  Normal  Individual.  K.  Furu- 

sawa  ( Proc .  Boy.  Soc.,  1925,  B,  98,  65—76;  cf.  A.,  1924,  i,  1128, 
1363;  this  vol.,  i,  92). — By  subtracting  the  values  for  the  normal 
consumption  of  oxygen  and  production  of  carbon  dioxide  from 
the  values  obtained  during  exercise,  the  author  calculates  the 
respiratory  quotient  for  the  “  excess  metabolism  ”  due  to  the 
exercise  itself.  Muscular  exercise  lasting  only  for  a  short  time 
gives  a  B.Q.  of  1-0,  and  is  therefore  performed  at  the  expense  of 
carbohydrate  alone,  whether  the  diet  be  normal  or  consist  mainly 
of  fat.  As  the  duration  of  the  exercise  is  prolonged,  the  B.Q. 
of  the  excess  metabolism  falls  slowly  in  the  case  of  the  normal 
diet,  more  rapidly  in  the  case  of  the  fatty  diet.  It  is  concluded 
that  the  primary  fuel  of  contraction  in  the  human  muscle  is  carbo¬ 
hydrate,  and  that  fat  or  protein  is  used  later,  presumably  to 
replenish  the  store  of  carbohydrate  which  has  disappeared. 

C.  P.  S. 

Production  of  Carbon  Dioxide  by  Nerve.  G.  H.  Parker 
(J.  Gen.  Physiol.,  1925,  7,  641 — 669). — The  rate  of  production 
of  carbon  dioxide  by  nerve  is  determined  in  a  modified  Osterhout 
respiratory  apparatus.  The  lateral-line  nerve  of  the  dogfish  dis¬ 
charges  carbon  dioxide  rapidly  for  about  30  mins.,  and  thereafter 
steadily,  but  at  a  lower  rate  for  several  hours.  Handling  the  nerve 
has  no  effect  on  the  carbon  dioxide  output,  but  cutting  produces 
an  immediate  transitory  increase.  Carbon  dioxide  is  a  true  product 
of  nerve  metabolism.  In  quiescent  nerve,  the  rate  of  carbon  dioxide 
production  varied  from  0-0071  to  0-0128  mg.  per  g.  of  nerve  per 
minute,  and  averaged  0-0095  mg.  For  stimulated  nerve,  the 
average  rate  was  15-8%  higher.  It  is  concluded  that  chemical 
change  is  a  factor  in  nerve  transmission.  C.  P.  S. 

Haemoglobin  System.  I.  Classification  of  Reactions. 

G.  S.  Adair  (J.  Biol.  Chem.,  1925,  63,  493 — 497). — The  various 
equilibria  occurring  in  a  simplified  model  of  blood — namely,  the 
system  haemoglobin,  oxygen,  water,  carbon  dioxide,  and  sodium 
hydroxide — are  classified.  Past  work  on  the  three  main  reactions 
of  haemoglobin,  with  carbon  dioxide,  sodium  hydroxide,  and  oxygen 
respectively,  is  reviewed  and  a  plan  of  work  outlined  for  the 
study  of  these  three  reactions  and  of  the  influence  of  the  other 
components  on  each,  using  the  same  solution  of  human  haemoglobin 
throughout.  Some  of  the  results  obtained  (cf.  following  abstracts) 
are  summarised  graphically.  G.  M.  B. 

Haemoglobin  System.  II.  Theory  of  Reactions  which  do 
not  obey  the  Law  of  Constant  Proportions.  G.  S.  Adair 
{J.  Biol.  Chem.,  1925,  63,  499— 501).— In  a  case  of  polycythaemia 
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the  carbon  dioxide  expelled  on  oxygenation  of  the  blood  was  normal, 
though  the  amount  of  haemoglobin  was  50%  above  the  normal. 
A  thermodynamic  treatment  of  the  equilibrium  where  one  com¬ 
ponent  fails  to  obey  the  law  of  constant  proportions  leads  to  the 
relation  d  log  p0Jd  log  pCOi=Z,  where  Z  is  the  number  of  mols.  of 
carbon  dioxide  expelled  per  mol.  of  haemoglobin  oxygenated,  and  has 
the  value  0-35  for  normal  blood  and  0*25  in  the  above-mentioned  case. 
The  relation  has  been  confirmed  experimentally.  G.  M.  B. 

Haemoglobin  System.  III.  Equilibrium  of  Haemoglobin 
and  Carbon  Dioxide.  G.  S.  Adair  (J.  Biol.  Chem.,  1925,  63, 
503 — 513). — The  wide  range  in  the  observed  quantity  of  carbon 
dioxide  combined  with  haemoglobin  is  found  to  be  due  to  undialysed 
base  (cf.  Parsons,  A.,  1920,  i,  508).  A  method  is  described  for 
preparing  pure  human  haemoglobin  by  dialysis  against  a  saturated 
solution  of  carbon  dioxide  at  0°,  the  product  then  giving  repro¬ 
ducible  values  for  the  combined  carbon  dioxide.  At  a  pressure  of 
40  mm.  this  amounts  to  0-32  mol.  of  carbon  dioxide  per  mol.  of 
haemoglobin,  whilst  HbO2=0-29  mol.  The  Hb-C02  dissociation 
curve  has  been  investigated  up  to  pressures  of  760  mm.  of  carbon 
dioxide.  It  is  of  the  parabolic  type  reproducible  by  means  of  the 
Freundlich  adsorption  equation.  The  maximum  combined  carbon 
dioxide  is  not  less  than  3  mols.  A  study  of  the  osmotic  pressure  and 
membrane  equilibrium  of  haemoglobin  and  carbon  dioxide  indicates 
that  the  compound  Hb(C02)2  is  a  hydrogen  carbonate  70%  ionised. 
The  osmotic  pressure  has  the  exceptionally  high  value  of  650  mm. 
The  pH  inside  the  corpuscle  may  be  from  7-25  to  7-35.  At  pH  7-3, 
[H]— 0-5  X  10  7  and  the  Hb-C02  value  is  0-143.  A  blood  with  20 
vols.  %  of  oxygen  should  have  2-86  c.c.  of  carbon  dioxide  combined 
with  haemoglobin.  In  very  severe  acidosis,  the  combined  carbon 
dioxide  may  rise  to  5  c.c.,  an  appreciable  fraction  of  the  total. 

G.  M.  B. 

Haemoglobin  System.  IV.  Reproduction  of  Carbon  Di¬ 
oxide  Curves  of  Blood  with  an  Artificial  Mixture  of  Haemo¬ 
globin  and  Sodium  Bicarbonate.  G.  S.  Adair  (J.  Biol.  Chem., 
1925,  63,  515 — 516).— A  mixture  containing  000843  mol.  of  pure 
human  haemoglobin  (of  18-9  vols.  %  oxygen  capacity)  and  0-0434 
mol.  of  sodium  hydrogen  carbonate  gave  carbon  dioxide  dissoci¬ 
ation  curves  in  close  agreement  with  those  from  normal  blood 
both  fully  oxygenated  and  fully  reduced.  G.  M.  B. 

Haemoglobin  System.  V.  Relation  of  Haemoglobin  and 
Bases.  G.  S.  Adair  (J.  Biol.  Chem.,  1925,  63,  517 — 527). — A 
series  of  determinations  is  recorded  of  the  base  bound  and  the 
buffer  value  for  both  pure  human  haemoglobin  solutions  and  whole 
blood  over  a  wide  range  of  pH  values,  and  their  interpretation  is 
discussed  in  detail.  The  most  efficient  buffer  action  is  at  pH  7-4, 
the  blood  reaction.  Using  Van  Slyke’s  notation,  (30(Hb02)  is 
2-47  ±0-07,  pB(Hb)  is  2-31  ±0-1.  The  buffering  effect  of  human 
haemoglobin  is  7%  less  than  that  of  horse  haemoglobin.  The  base 
bound  on  oxygenation  rises  from  0-08  at  pH  6-6  to  0-51  at  pn  7-4 
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and  0*55  at  pH  7-8,  the  figure  at  blood  reaction  being  25%  less  than 
Van  Slyke’s  figure  for  horse  haemoglobin  at  the  same  reaction. 
True  values  of  the  base  bound  by  the  haemoglobin  are  calculated, 
and  the  results  are  in  accord  with  the  mass  law,  assuming  the 
presence  of  five  independent  acid  groups  in  the  haemoglobin,  all  of 
equal  strength,  the  constant  being  about  1/17*4  that  of  carbonic 
acid.  The  experimental  data  are  represented  approximately  by 
the  formulae  :  Total  base  bound=5  (7  X  105[OH])/(l+7  x  105[OH]), 
and  apparent  base  bound = total  base  bound  —  3*106[H]/(1  +  106[H]), 
in  each  case  with  an  error  of  ±0*5.  G.  M.  B. 

Haemoglobin  System.  VI.  Oxygen  Dissociation  Curve  of 
Haemoglobin.  G.  S.  Adair  {J.  Biol.  Chem.,  1925,  63,  529 — 
545). — Oxygen  dissociation  curves  have  been  constructed  for  solu¬ 
tions  of  dialysed  human  haemoglobin  containing  only  small  traces 
of  acid  or  base ;  for  solutions  containing  in  addition  sodium  hydrogen 
carbonate  and  having  pa  values  of  6*0  to  8*36;  and  for  solutions 
in  isotonic  salt  solutions  of  pK  8*08  (0*1  df -potassium  chloride -f 
M /15-disodium  hydrogen  phosphate).  The  various  theories  of  the 
oxygen  haemoglobin  equilibrium  are  reviewed.  The  oxygen  data 
can  be  reconciled  with  Adair’s  determination  of  the  molecular 
weight  of  haemoglobin  (J.  Physiol.,  1923,  58,  iv)  by  the  hypothesis 
that  the  complex  Hb4(02)4  is  built  up  and  broken  down  into  Hb4 
and  oxygen  in  stages.  Methods  of  correction  for  the  acid  change 
on  oxidation  are  worked  out,  proving  that  the  curve  in  distilled 
water  is  of  practically  the  same  shape  as  in  blood,  rather  than 
the  hyperbola  required  by  the  law  of  mass  action. 

The  linear  relation  between  pu  and  affinity  for  oxygen  found  by 
Barcroft  and  Peters  for  blood  is  found  to  apply  to  homogeneous 
haemoglobin  solutions  only  over  a  narrow  range.  The  base  bound 
on  oxidation  is  calculated  from  this  curve  by  the  equation 
AB——B  log  [02]/SpH-  The  variation  of  the  affinity  for  oxygen  with 
varying  haemoglobin  and  salt  concentrations,  and  at  temperatures 
varying  from  21*5°  to  48°  has  been  studied.  The  heat  of  reaction 
of  pure  human  haemoglobin  with  oxygen  is  about  13,600  cal.  per 
mol.  of  oxygen.  G.  M.  B. 

Clinical  Colorimetric  Determination  of  Haemoglobin.  H. 

Kammerer  and  A.  Schaulin  {Munch,  med.  Woch.,  1924,  71, 
1271 — 1273;  from  Chem.  Zentr.,  1924,  ii,  2413). — Blood,  after 
dilution  with  water  containing  carbon  monoxide,  is  compared 
colorimetrically  with  standard  carboxyhaemoglobin  solutions. 

G.  W.  Pv. 

Standard  Solution  for  Sahli’s  Haemometer.  A.  K.  J. 

Koumans  {Nature,  1925,  115,  946 — 947). — An  aqueous  infusion  of 
tea  leaves  containing  “  antiformin  ”  is  a  stable  and  satisfactory 
comparison  solution  for  Sahli’s  haemometer.  A.  A.  E. 

Microturbidimeter.  O.  E.  Conklin. — (See  ii,  708.) 

Adenine  Nucleotide  from  Blood.  W.  S.  Hoffmann  ( J . 
Biol.  Chem.,  1925,  63,  675 — 679). — Pig’s  blood  was  freed  from 
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coagulable  protein  and  the  concentrated  filtrate  treated  with  lead 
acetate  to  precipitate  nucleotides ;  after  recovery  from  the  lead 
precipitate  and  a  second  such  treatment  there  was  obtained  from 
the  crude  nucleotides  a  crystalline  brucine  salt ;  on  removal  of  the 
brucine  this  gave  crystalline  adenine  nucleotide.  [Cf.  Jackson, 
A.,  1924,  i,  783.]  C.  R.  H. 

The  Aldehyde  contained  in  Blood.  R.  Fabre  (Bull.  Soc. 
Chim.  biol.,  1925,  7,  429 — 435). — Acetaldehyde  is  shown  to  be  present 
in  blood  by  isolation  of  its  condensation  product  with  dimethyl- 
dihydroresorcinol.  A  method  of  determination  based  on  the  reduction 
of  mercuric  salts  gave  the  following  results  (mg.  of  acetaldehyde 
per  litre):  ox,  0-24 — 0-48;  horse,  0-32 — 0-61;  dog,  0-32;  human 
(normal),  0*32 — 0-50;  human  (nephritic),  0-81.  In  the  depan- 
creatised  dog  the  quantity  is  greatly  increased,  but  is  reduced 
almost  to  zero  by  administration  of  insulin.  C.  P.  S. 

Blood  Calcium.  I.  Calcium  Content  of  Blood.  II. 
Serum  Calcium  during  Menstruation.  III.  Blood  Calcium 
during  Hypertonia.  IV.  Effect  on  Blood  Calcium  of 
Administration  of  Atropine-Calcium.  E.  Kylin  and  B. 
Silfvers v ard  (Z.  ges.  exp.  Med.,  1924,  43,  47—57 ;  from  Chem. 
Zentr.,  1924,  ii,  2408). — The  calcium  content  of  the  blood  under  the 
age  of  40  is  10-75 — 12-0  mg.  %.  Above  40,  the  corresponding 
values  are  10-6 — 11-5  mg.  %.  During  menstruation  there  is 
generally  an  increase  in  blood  calcium,  although  under  pathological 
conditions  a  decrease  is  sometimes  observed.  Oral  administration 
of  atropine-calcium  causes  a  temporary  increase  in  blood  calcium. 

G.  W.  R. 

Nephelometric  Determination  of  Calcium  and  Magnesium. 

L.  Kriss  ( Biochem .  Z.,  1925,  158,  203 — 204). — In  presence  of 
ammonium  salts  magnesium  gives  no  cloud  with  the  sulphoricin- 
oleate  reagent  of  Rona  and  Kleinmann  (A.,  1923,  ii,  433).  Thus 
the  nephelometric  determination  of  calcium  in  presence  of  mag¬ 
nesium  can  easily  be  carried  out  if  enough  ammonium  salts  be 
added.  H.  D.  K. 

Simple  Micro  Method  for  Determination  of  Sugar  or  of 
Reducing  Substance  in  Blood.  L.  Lorber  ( Biochem .  Z.,  1925, 
158,  205 — 210). — The  method  is  based  on  that  of  Allihn,  the 
precipitated  cuprous  oxide  being  centrifuged  down,  washed  with 
distilled  water,  dissolved  in  nitric  acid,  excess  of  ammonia  and 
hydrogen  peroxide  added,  and  the  blue  colour  (which  is  proportional 
to  the  amount  of  reduced  copper)  examined  colorimetrically  against 
a  standard  of  known  copper  content.  In  the  blood  determinations, 
the  proteins  are  first  precipitated  by  tungstic  acid  and  removed 
by  centrifuging,  the  clear  liquid  being  used;  0-3  c.c.  of  normal 
blood  is  required  for  each  determination.  It  is  claimed  that  this 
method  is  particularly  useful  where  a  large  number  of  sugar  deter¬ 
minations  have  to  be  made  in  a  limited  time.  H.  D.  K. 

Microtitration.  P.  B.  Rehberg  (Biochem.  J .,  1925,  19,  270 — 
277). — A  micro-burette,  from  which  a  standard  solution  can  be 
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delivered  in  accurately  measured  quantities  as  small  as  0-1  mm.3, 
is  described.  The  titration  is  carried  out  in  a  definite  volume 
and  to  a  definite  hydrogen- ion  concentration,  which  is  ascertained 
by  comparison  with  a  standard  control  tube.  Corrections  are  made 
according  to  the  indicator  used,  the  volume  of  the  liquid  titrated, 
and  the  dissociation  constants  of  the  acid  and  alkali  used. 

s.  s.  z. 

Determination  of  Carbamide  in  01  c.c.  of  Blood  by  Micro¬ 
titration.  P.  B.  Rehberg  ( Biochem .  J.,  1925,  19,  278— -280). — 
Oxalated  blood  is  treated  with  urease  and  the  ammonia  produced, 
after  addition  of  potassium  carbonate  and  subsequent  aeration, 
is  received  into  N /30-acid  and  titrated  with  N /30-alkali  by  means 
of  a  micro-burette  (see  preceding  abstract).  S.  S.  Z. 

Determination  of  Carbamide  in  Blood,  Cerebro-spinal 
Fluid,  and  Urine,  using  Permutite.  G.  y  Roig  and  K.  Helm- 
holz  (Deut.  med.  Woch.,  1924,  50,  1217 — 1218;  from  Chem.  Zentr., 
1924,  ii,  2413). — Carbamide  is  converted  into  ammonium  carbonate 
by  means  of  urease.  The  solution  of  the  ammonium  salt  is  allowed 
to  react  with  permutite  and  ammonia  is  determined  in  the  am¬ 
monium  permutite  by  nesslerisation.  G.  W.  R. 

Physico-chemical  Constants  of  Sera.  I.  Variations  of 
the  Electrical  Conductivity  with  Dilution.  P.  Lasseur, 
F.  Girardet,  and  H.  Vermelin  (Bull.  Soc.  Chim.  biol.,  1925,  7, 
401 — 418). — The  conductivity  of  human  serum  varies  from  109  to 
126  X  10  4,  and  appears  to  be  independent  of  the  state  of  nutrition 
and  of  the  condition  of  health  or  disease.  The  conductivity  of  the 
cerebro-spinal  fluid  is  similarly  constant  at  137  X 104.  Dilution 
of  the  serum  with  pure  water  not  only  alters  the  magnitude  of  the 
conductivity,  but  shows  differences  between  individual  sera  beyond 
the  limits  of  experimental  error.  The  authors  are  studying  the 
extent  to  which  this  fact  may  be  utilised  in  pathology.  No  such 
differences  occur  in  diluted  cerebro-spinal  fluid.  C.  P.  S. 

Hydrogen-ion  Concentrations  in  the  Blood  of  Insects. 

R.  W.  Glaser  (J.  Gen .  Physiol.,  1925,  7,  599 — 602). — The  pH  of 
the  blood  of  grasshoppers  and  of  house  flies  has  a  range  7*2 — 7-6; 
of  the  large  American  roach,  7-5 — 8-0;  of  Malacosoma  americanum, 
6-4 — 7-4;  and  of  Bombyx  mori,  6-4 — 7-2.  In  the  forms  observed, 
blood  pa  does  not  appear  to  be  directly  related  either  to  age  or 
to  metamorphosis.  C.  P.  S. 

Influence  of  Time  of  Coagulation  of  Blood  on  Toxicity 
of  Serum.  A.  Lumiere  and  R.  Courjon  ( Compt .  rend.,  1925, 
180,  1778 — 1780). — Experiments  on  the  blood  of  a  number  of 
mental  patients  show  that  if  the  time  of  coagulation  of  the  blood 
be  shortened  by  heating,  the  serum  is  more  toxic  to  guinea-pigs 
than  the  serum  obtained  from  blood  allowed  to  coagulate  slowly 
at  a  lower  temperature.  L.  F.  H. 

Sugar  Content  of  the  Cerebro-spinal  Fluid  and  its  Relation 
to  the  Blood-sugar.  G.  M.  Goodwin  and  H.  J.  Shelley  (Arch, 
intern.  Med.,  1925,  35,  242 — 258). — The  sugar  content  of  “  normal  ” 
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cerebro-spinal  fluid  varied  from  40  to  77  mg.  per  100  c.c.  or  from 
45  to  65%  of  the  concentration  in  the  blood.  After  the  ingestion 
of  dextrose,  the  concentration  in  both  blood  and  fluid  increased 
and  the  relation  between  the  two  changed.  Low  values  for  the 
sugar  content  of  the  fluid  were  obtained  in  meningitis  and  in 
cerebro-spinal  syphilis.  Chemical  Abstracts. 

Distribution  of  Carbon  in  Cerebro-spinal  Fluid.  M. 

Polonovski  and  G.  Galbrun  ( Compt .  rend.  Soc.  Biol.,  1924,  91, 
565 — 567 ;  from  Chem.  Zentr.,  1924,  ii,  2274;  cf.  A.,  1924,  i,  1126). — 
In  normal  cerebro-spinal  fluid  the  mean  carbon  content  was  0-10 — 
0-11%;  in  pathological  cases  values  up  to  0-135%  were  found. 
The  following  data  are  given  for  the  distribution  of  carbon,  with 
the  corresponding  values  in  pathological  cases  in  brackets  :  uric 
acid  0-004  (0-0036)% ;  protein  0-010  (0-039)% ;  dextrose  0-023 
(0-023)%;  indeterminable  carbon  0-074  (0-0746)%.  In  each  case 
the  figures  given  are  maximum  values.  G.  W.  R. 

Natural  Haematin-like  Pigments  and  their  Related  Por¬ 
phyrins.  0.  Schumm  (Z.  physiol.  Chem.,  1925,  144,  272 — 275). — 
In  putrefying  horse  flesh,  in  human  blood  seeded  with  bacteria 
from  such  flesh,  and  in  faeces  in  cases  of  intestinal  haemorrhage,  a 
haematin-like  substance  can  be  shown  spectroscopically  to  be  present 
which  is  very  similar  to,  but  not  necessarily  identical  with,  the 
“  myohaematin  ”  of  McMunn.  P.  W.  C. 

Bile-acids.  XII.  A  Calculus  from  the  Rennet-sac  of  a 
Goat.  XIII.  Presence  of  Deoxycholic  (Choleic)  Acid  in 
the  Hydrolysed  Bile  of  the  Goat.  M.  Schenk  (Z.  physiol. 
Chem.,  1925,  145,  1 — 17,  95 — 100). — XII. — A  large  calculus  from 
the  rennet-sac  of  a  goat  was  found  to  contain  about  75%  of  cholic 
acid  and  5%  of  choleic  acid,  both  in  the  free  state;  the  former 
was  obtained  in  pure  crystalline  condition;  the  latter  could  not 
be  obtained  pure,  but  was  identified  by  means  of  its  acetic  acid 
and  xylene  derivatives.  There  were  also  obtained  small  amounts  of 
stearic  and  palmitic  acids  which  were  contaminated  with  traces  of 
cholesterol ;  no  bile  pigments  could  be  demonstrated.  The  residue 
of  the  calculus,  which  was  insoluble  in  acetone,  consisted  of  vegetable 
and  inorganic  material,  including  traces  of  iron. 

XIII. — From  the  mixture  of  bile-acids  resulting  from  the  alkaline 
hydrolysis  of  the  bile  of  the  goat  there  was  obtained  about  4%  of 
cholic  acid  and  0-4%  of  choleic  acid,  the  latter  being  isolated  in  the 
form  of  its  acetic  acid  derivative;  the  quantities  are  calculated 
from  the  whole  bile.  C.  R.  H. 

Guanidine  Compounds  in  the  Extractives  of  Ox-testicles. 

H.  Muller  (Z.  Biol.,  1925,  82,  573 — 580). — Creatine,  choline  (as 
chloroaurate),  hypoxanthine  (as  picrate),  d- lactic  acid  (as  the 
zinc  salt),  and  methylguanidine  (as  chloroaurate)  were  identified 
in  the  extracts.  Failure  attended  the  attempts  to  isolate  arginine, 
dimethylguanidine,  and  putrescine.  0.  0. 
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Proximate  Composition  of  certain  Pacific  Coast  Fish. 

D.  B.  Dill  {Ind.  Eng.  Chem.,  1925,  17,  629—630;  cf.  A.,  1921,  i, 
834). — Analyses  showing  total  solids,  ether  extract,  ash,  and  total 
nitrogen  are  given  for  a  large  number  of  food  fish  of  the  Pacific 
coast.  [Cf.  B.,  July  24th.]  D.  G.  H. 

Concentration  of  Citric  Acid  in  Cow’s  Milk  and  its  Relation 
to  the  Chlorine  :  Sugar  Ratio.  F.  Kieferle,  J.  Schwaibold, 
and  C.  Hackmann  ( Z .  'physiol.  Chem.,  1925,  145,  18 — 36). — 
Citric  acid  in  milk  was  determined  by  preliminary  removal  of  the 
proteins  with  phosphotungstic  acid,  conversion  of  the  citric  acid 
in  the  filtrate  into  pentabromoacetone  by  the  method  of  Stahre 
(A.,  1897,  ii,  290),  followed  by  separation  of  this  precipitate  in  a 
special  centrifuge  tube  graduated  so  that  the  volume  of  the  pre¬ 
cipitate  could  be  accurately  measured.  In  this  way  it  was  found 
that  the  average  concentration  of  citric  acid  in  normal  cow’s  milk 
was  0-27%.  Minor  variations  were  observed  between  different 
normal  cows  and  between  different  fractions  of  the  milk  from  the 
same  cow;  in  order  to  obtain  significant  results  it  was  therefore 
necessary  to  compare  samples  of  milk  from  the  same  teat  of  the 
same  cow.  Observing  this  precaution,  a  parallelism  was  demon¬ 
strated  between  the  concentration  of  citric  acid  and  that  of  lactose ; 
hence  those  milks  which  were  deficient  in  citric  acid  had  a  high 
chlorine  :  sugar  ratio  (Koester,  Schweiz.  Milchztg.,  46).  The  lowest 
concentration  of  citric  acid  observed  was  0-12%.  C.  R.  H. 

Colorimetric  Determination  of  Acetone  in  Urine.  M.  H.  P. 

Sitsen  ( Pharm .  Weekblad,  1925,  62,  622 — 623). — A  procedure 
suitable  for  colorimetric  determination,  employing  sodium  nitro- 
prusside,  is  described.  S.  I.  L. 

Separate  Determination  of  Potassium  and  Sodium  in 
Urine.  0.  von  Dehn  ( Z .  physiol.  Chem.,  1925,  144,  178 — 180). 
— Kramer  and  Tisdall’s  method  (A.,  1921,  ii,  412,  463)  for  the  deter¬ 
mination  of  potassium  and  sodium  in  blood- serum  is  modified  and 
made  applicable  to  urine.  The  limits  of  error  are  1-5- — 2-0%. 

P.  W.  C. 

Nitrogen  Distribution  in  the  Hydroxyproteic  Acid  Fraction 
of  Urine.  S.  Edlbacher  ( Z .  physiol.  Chem.,  1925,  144,  278 — 
279). — Reply  to  Brings  (this  vol.,  i,  328).  P.  W.  C. 

Red  Pigment  obtained  by  Treatment  of  Normal  Human 
Urine  with  p-Dimethylaminobenz  aldehyde.  G.  Scheff  ( Bio - 
chem.  Z.,  1925,  158,  167 — 169,  170—175). — -The  crystalline  pigment 
separated  by  Hari  is  a  condensation  product  of  p-dimethylamino- 
benzaldehyde  with  a  normal  constituent  of  urine.  A  spectrophoto- 
metric  method  is  described  for  the  quantitative  determination  of 
this  pigment.  It  appears  to  be  derived  from  the  protein  of  the 
dietary,  and  particularly  from  the  meat.  H.  D.  K. 

Phylloerythrin.  II.  H.  Fischer  and  H.  Hilmer  (Z.  physiol. 
Chem.,  1925,  143,  1 — 8). — The  new  porphyrin  isolated  by  Kemeri 
(this  vol.,  i,  188)  is  probably  phylloerythrin  (cf.  A.,  1916,  i,  574). 
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It  has  been  found  in  the  faeces  of  individuals  on  both  vegetarian 
and  meat  diets.  The  bone  marrow  from  a  patient  who  died  of 
pernicious  anaemia  has  been  found  to  contain  coproporphyrin  in 
addition  to  some  Kammerer’s  porphyrin.  It  is  suggested  that  the 
complete  synthesis  of  the  blood  pigment  had  not  occurred  owing 
to  the  lack  of  the  necessary  iron.  E.  S. 

Iodine  Value  of  Coprosterol.  H.  Dam  ( Biochem .  Z.,  1925, 
158,  76 — 80). — Hanus’  method  and  the  pyridine  sulphate  dibromide 
method  give  fairly  constant  values  of  about  10  for  the  iodine 
number  of  coprosterol  (theoretical  value  0).  Winkler’s  method 
gives  much  higher  values,  which,  moreover,  vary  with  the  experi¬ 
mental  conditions.  The  coprosterol  content  of  a  mixture  of  copro¬ 
sterol  and  cholesterol  may  be  determined  empirically  by  the  pyridine 
sulphate  dibromide  method.  H.  D.  K. 

Glycolysis.  E.  Negelein  {Biochem.  Z.,  1925,  158,  121 — 
135). — Glycolysis  of  cancer  tissue  (Flexner-Jobling  rat  carcinoma) 
or  of  the  retinal  tissue  of  the  rat  gives  rise  to  lactic  acid  only.  New 
micro-methods  are  described,  together  with  a  modified  form  of 
reaction  flask,  for  the  measurement  of  glycolysis  both  in  Ringer’s 
solution  or  in  presence  of  serum.  Both  the  aerobic  and  the  anaerobic 
glycolysis  of  cancer  tissue  are  as  great  in  rat  serum  as  in  Ringer 
solution.  Carcinoma  tissue  glycolyses  some  9%  and  sarcoma 
tissue  about  10%  of  its  weight  of  glucose  per  hour  aerobically. 
The  absolute  amount  of  glycolysis  in  blood  is  considerably  smaller, 
being  only  l/60th  to  1  /100th  of  that  of  cancer  tissue.  The  anaerobic 
glycolysis  of  nucleated  erythrocytes  is  about  the  same  as  that  of 
non- nucleated  red  cells;  the  aerobic  glycolysis  of  goose’s  blood 
(nucleated  corpuscles)  is  practically  nil,  whilst  that  of  rabbit’s 
blood  (non-nucleated  corpuscles)  is  a  large  fraction  of  the  total 
glycolysis.  H.  D.  K. 

Diastase  in  the  Urine  in  Pancreatic  Diseases.  T.  S.  Hansen 
(Medicinsk  Rev.,  1924,  41,  321 — 340). — Normally  the  urinary 
diastase  varies  within  narrow  limits ;  its  concentration  is  influenced 
by  the  chlorine  concentration  and  acidity  of  the  urine,  but  a  large 
variation  indicates  a  pathological  pancreatic  condition. 

Chemical  Abstracts. 

Excretion  of  Ketone  Substances  and  (3-Hydroxybutyric 
Acid  in  Depancreatised  Dogs.  H.  Bierry  and  F.  Rathery 
(Compt.  rend.  Soc.  Biol.,  1924,  91,  534 — 537 ;  from  Chem.  Zentr., 
1924,  ii,  2275). — (3 -Hydroxy butyric  acid  is  excreted  in  the  urine  in 
considerable  amount  by  depancreatised  dogs,  even  when  fat-free 
meat  is  administered.  Ketonic  substances  may  be  completely 
absent  from  the  urine.  G.  W.  R. 

Effect  on  the  Blood-sugar  of  Fish  of  Various  Conditions, 
including  Removal  of  the  Principal  Islets  (Isletectomy). 

N.  A.  McCormick  and  J.  J.  R.  Macleod  {Proc.  Roy.  Soc.,  1925, 
B,  98,  1 — 29). — The  blood-sugar  content  of  salt-water  fishes  im¬ 
mediately  after  catching  varies  considerably  even  among  individuals 
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of  the  same  species.  Exposure  of  the  fish  to  air,  as  in  catching, 
causes  marked  hyperglycsemia.  Placing  the  fish  in  stagnant  water 
has  a  similar  effect,  and  the  rate  of  development  of  the  hyper¬ 
glycaemia  is  increased  by  raising  the  temperature  of  the  water. 
The  hyperglycaemia  slowly  subsides  when  the  fish  are  returned  to 
the  sea  or  to  frequently  changed  water,  the  blood-sugar  reaching  a 
normal  level  after  2 — 4  days  or  even  longer.  The  amount  of  glycogen 
in  the  liver  also  varies  considerably,  but  does  not  appear  to  be 
directly  related  to  the  normal  blood- sugar  level  or  to  the  degree 
of  hyperglycaemia  induced  by  asphyxia.  Evidence  has  been 
obtained  of  the  existence  in  the  blood  of  non-reducing  carbo¬ 
hydrates  which  may,  by  their  hydrolysis,  account  for  part  of  the 
asphyxial  rise  in  blood-sugar.  In  Myoxocephalus  the  fat  content 
of  the  liver  is  much  less  variable  than  the  glycogen.  There  is  no 
reciprocal  relation  between  the  two,  and  the  ratio  of  liver-weight 
to  body-weight  is  no  index  of  the  amount  of  either,  or  both,  fat 
and  glycogen  in  the  liver.  Glycolysis  does  not  occur  in  the  blood  of 
Myoxocephalus  kept  at  room  temperature  for  10  hrs.  Intramuscular 
injection  of  adrenaline  rapidly  produces  marked  hyperglycaemia; 
injection  of  insulin,  however,  has  only  a  slight  effect.  Removal 
of  the  principal  islets  in  Myoxocephalus  is  followed  by  marked 
hyperglycaemia.  It  was  not  possible  to  correlate  this  with  the 
glycogen  content  of  the  liver,  but  the  livers  of  the  isletecto- 
mised  fish  showed  increased  fat  and  decreased  glycogen  as  compared 
with  the  controls.  C.  P.  S. 

Variations  in  the  Blood-sugar  of  Splenectomised  Dogs. 

H.  Bierry,  F.  Rathery,  and  L.  Levina  ( Compt .  rend.  Soc.  Biol., 
1924,  91,  537—539;  from  Chem.  Zentr.,  1924,  ii,  2275).— After 
removal  of  the  spleen  from  dogs  there  is  an  increase  both  in  the 
free  and  the  combined  sugar  in  the  blood.  G.  W.  R. 

Retention  and  Excretion  of  Nitrogen  in  Hypertrophy  of 
the  Prostate.  N.  A.  Nicolaysen  (MedicinsJc  Rev.,  1924,  41, 
1 — 15). — The  fluctuation  of  nitrogen  excretion  during  the  pre- 
and  post-operative  periods  was  recorded;  two  cases  in  which  the 
azotaemia  rose  to  more  than  0*2%  were  fatal. 

Chemical  Abstracts. 

Tetany  of  Parathyroid  Deficiency  and  the  Calcium  of  the 
Blood  and  Cerebro-spinal  Fluid.  A.  T.  Cameron  and  V.  H.  K. 

Moorhottse  ( J .  Biol.  Chem.,  1925,  63,  687 — 720). — The  calcium 
of  the  cerebro-spinal  fluid  in  normal  dogs  averages  53%  of  that  of 
the  blood-serum,  and  it  is  suggested  that  this  figure  represents  the 
true  diffusible  calcium  of  the  blood  more  accurately  than  the 
figures  previously  derived  from  dialysis  experiments  in  vitro.  If 
plasma,  rapidly  separated  from  oxalated  normal  blood  by  centri¬ 
fuging,  is  treated  with  more  oxalate,  more  calcium  is  slowly  pre¬ 
cipitated;  this  is  taken  to  indicate  that  the  remaining  47%  of  the 
calcium  is  in  an  organic  compound  which  dissociates  slowly  on 
removal  of  calcium  ions ;  after  clotting,  the  part  of  the  calcium  in 
organic  combination  is  more  readily  dissociable;  in  normal  blood, 
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the  calcium  of  the  serum  is  equal  to  that  of  the  plasma.  It  is 
thought  that,  under  normal  conditions,  the  calcium  of  the  blood 
is  kept  uniform  by  the  presence  of  a  constant  amount  of  a  specific 
organic  compound  which  combines  with  part  of  the  calcium,  render¬ 
ing  it  non-diffusible.  In  the  tetany  of  parathyroidectomy  there 
is  an  absolute  decrease  in  both  fractions  of  the  serum  calcium,  the 
total  amount  of  which  finally  approximates  to  that  in  the  cerebro¬ 
spinal  fluid;  the  plasma  calcium  is  higher  than  the  serum  calcium, 
owing  to  more  complete  removal  of  the  organic  compound  with 
the  clot,  and  the  proportion  of  diffusible  calcium  in  the  plasma 
is  higher  than  normal.  The  results  indicate  that  the  determining 
factor  in  the  tetany  of  parathyroidectomy  is  the  reduction  in  the 
inorganic  calcium  of  the  plasma  which  is  secondary  to  a  reduction 
in  the  organic  compound.  C.  R.  H. 

Chemical  Composition  of  Normal  and  Luetic  Sera.  A.  A. 

Solari  {Anal.  Asoc.  Quint.  Argentina ,  1924,  12,  421—432). — From 
an  examination  of  a  number  of  normal  sera  and  of  sera  giving  the 
positive  Bordet-Wassermann  test  it  is  concluded  that  there  is  no 
quantitative  relationship  between  specificity  and  the  relative 
amounts  of  colloidal  and  non-colloidal  nitrogen  compounds  present. 

G.  W.  R. 

Effect  of  Adsorption  Compounds  on  Infectious  Diseases. 

F.  Bering  ( Kolloid-Z .,  1924,  35,  374 — 375). — A  description  is 
given  of  the  results  obtained  when  “  salluen,”  an  adsorption 
compound  of  bismuth  and  arsenic,  is  tested  on  syphilitic  patients. 
On  intravenous  injection  the  chemo- therapeutical  index  reaches 
the  value  1  :  8,  and  after  15 — 30  mins,  a  strong  fall  in  the  refracto- 
metric  serum- value  is  observed.  Ultrafiltration  experiments  showed 
that  the  greater  portion  of  the  preparation  is  not  dialysable  out  of 
serum ;  the  smaller  dialysable  portion  contains  nitrogen-free 
bismuth.  Full  details  of  the  clinical  effects  are  given.  D.  C.  J. 

New  Oxido-reduction  System  and  its  Biochemical  Signific¬ 
ance.  H.  Haehn  and  A.  Pulz  {Woch.  Brau.,  1925,  42,  115 — 
117,  121 — 123). — When  acetaldehyde  and  methylene-blue  are 
added  to  a  mixture  of  primary  and  secondary  alkali  phosphates 
of  Pa.  7*1  and  glycine  at  74°  the  dye  is  decolorised  in  a  few  minutes. 
The  glycine-phosphate  mixture  splits  up  water  into  hydrogen  and 
hydroxyl.  The  hydrogen  reduces  the  dye  to  the  leuco-base  and 
the  hydroxyl  forms  hydrogen  peroxide  which  oxidises  the  aldehyde 
to  an  acid.  Such  a  system  will  function  only  when  all  the  com¬ 
ponents  mentioned  are  present,  and  a  similar  series  of  reactions 
may  take  place  in  the  cell.  Arsenates  perform  the  same  function 
as  phosphates,  and  glycine  can  be  replaced  by  other  amino-acids. 
d- Alanine  is  far  more  effective  than  the  l  form,  and  the  inactive 
form  is  intermediate  in  effect.  The  activity  of  the  system  is  sus¬ 
ceptible  to  the  presence  of  foreign  substances.  Ethyl  alcohol  and 
lecithin,  for  instance,  have  an  activating  effect,  whilst  chlorides 
restrict  the  activity  somewhat.  Attention  is  directed  to  the 
similarity  between  the  system  and  the  Schardinger  reaction.  0.0. 
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Significance  of  Acetaldehyde  Production  in  Frog’s  Muscle, 
and  its  Manifold  Relationships  to  Respiration.  C.  Neuberg 
and  A.  Gottschalk  ( Biochem .  Z.,  1925,  158,  253 — 256). — A  definite 
and  quantitative  relationship  exists  between  the  carbohydrate 
oxidised  by  a  chopped,  respiring  frog’s  muscle  and  the  acetaldehyde 
produced  in  the  same  system.  The  acetaldehyde  fixed  by  calcium 
sulphite  represents  from  37  to  45%  at  least  of  the  carbohydrate 
oxidised,  and  it  is  concluded  that  acetaldehyde  is  a  normal  step 
in  the  oxidation  of  the  greater  part  of  the  carbohydrate  metabolised 
by  muscle.  H.  D.  K. 

Origin  and  Destiny  of  Cholesterol  in  the  Animal  Organism. 
XIV.  Cholesterol  Metabolism  in  Normal  Breast-fed  Infants. 

F.  W.  Fox  and  J.  A.  Gardner  ( Proc .  Roy.  Soc.,  1925,  B,  98,  76 — 
92). — In  the  first  few  days  of  life,  while  the  colostrum  is  changing 
to  true  milk  and  the  meconium  is  being  got  rid  of,  the  output  of 
sterol  is  greater  than  the  intake.  During  the  next  two  weeks  the 
output  and  intake  are  practically  equal.  As  the  age  advances 
the  balance  becomes  decidedly  positive,  and  utilisation  of  the 
sterol  in  the  diet  appears  to  take  place.  Since  there  is  a  rapid 
increase  of  weight  during  the  early  months  of  life  there  must  be  a 
corresponding  increase  in  the  total  sterol  of  the  body  to  a  much 
greater  extent  than  can  be  accounted  for  by  the  absorption  from 
the  food.  Hence  the  experiments  confirm  the  conclusion  (A.,  1922, 
i,  89)  that  there  must  be  some  organ  in  the  body  capable  of 
synthesising  cholesterol.  The  sterol  content  of  the  diet,  however, 
is  a  source  of  supply  that  cannot  be  disregarded.  C.  P.  S. 

Behaviour  of  Ornithine,  Lysine,  and  Putrescine  in  the 
Surviving  Liver.  K.  Felix  and  H.  Rothler  ( Z .  physiol.  Chem., 
1925,  143,  133—140). — There  is  no  appreciable  decomposition. 

E.  S. 

Formation  of  Lactic  and  Phosphoric  Acids  in  the  [Salivary] 
Gland.  E.  Schmitz  and  F.  Chrometzka  (Z.  physiol.  Chem.,  1925, 
144,  196 — 218). — The  amounts  of  phosphoric  and  lactic  acids 
liberated  on  addition  of  hexosephosphoric  acid  and  of  nucleic  acid 
to  a  pulp  of  the  submaxillary  and  parotid  glands  of  the  horse  are 
determined.  Comparison  of  the  relative  amounts  (g.-mols.)  of 
these  two  acids  leads  to  the  conclusion  that  nucleic  acid  is  more 
probably  the  intermediate  source  of  energy  for  the  gland  and  not 
hexosephosphoric  acid.  P.  W.  C. 

Calcium  and  Phosphorus  Metabolism.  III.  Absorption 
and  Fixation  in  the  Skeleton.  S.  V.  Telfer  {Quart.  J.  Med., 
1924,  17,  245 — 259). — The  absorption  of  phosphorus  is  difficult  to 
restrict  except  by  a  large  excess  of  calcium  in  a  diet  poor  in  phos¬ 
phorus.  The  fixation  of  phosphorus  in  the  skeleton  is  dependent 
on  that  of  calcium.  Excess  of  phosphorus  is  excreted  in  the  urine. 

Chemical  Abstracts. 

Effect  of  Cooking  on  Metabolism  of  Meat.  C.  Richet, 
jun.,  and  R.  Monceaux  ( Compt .  rend.,  1925,  180,  1688 — 1689). — 
Experiments  on  dogs  show  that  raw  meat  is  preferable  to  cooked 
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meat  except  in  cases  of  kidney  damage.  When  the  meat  is  cooked 
there  is  an  increase  in  the  amount  of  chlorides,  total  nitrogen, 
urea,  and  phosphates  in  the  urine.  L.  F.  H. 

Significance  of  Enterotropic  Uric  Acid  for  the  Physiology 
and  Pathology  of  Uric  Acid  Metabolism.  T.  Brtjgsch  and 
J.  Rother  (Z.  physiol.  Chem.,  1925,  143,  48 — 58). — When  injected 
into  guinea-pigs,  uric  acid  is  excreted  partly  in  the  urine  (urotropic 
uric  acid)  and  partly  in  the  bile  (enterotropic  uric  acid) .  The  latter 
portion  is  destroyed  in  the  small  intestine.  Folin,  Berglund,  and 
Derrick’s  view  (J.  Biol.  Chem.,  1924,  60,  361)  that  the  rapid  dis¬ 
appearance  of  uric  acid  from  the  blood  is  due  to  its  destruction 
by  some  unknown  factor  present  in  the  blood  is  incorrect.  E.  S. 

Psychological  Effects  on  the  Calcium  Content  of  Blood- 
serum.  [Psychophysical  Reactions.]  F.  Glaser  (Klin.  Woch., 

1924,  3,  1492 — 1493;  from  Chem.  Zentr.,  1924,  ii,  2408 — 2409). — 

The  calcium  content  of  the  blood  may  be  depressed  by  hypnotic 
suggestion  to  2T6  mg.  %.  G.  W.  R. 

Effect  of  Intravenous  Injection  of  Inorganic  Chlorides  on 
Composition  of  Blood  and  Urine.  M.  Whelan  (J.  Biol.  Chem., 

1925,  63,  585 — 620). — Dogs  were  injected  intravenously  with  solu¬ 
tions  of  sodium,  potassium,  calcium,  magnesium,  and  ammonium 
chlorides  in  amounts  up  to  0T  g.  per  kg.  in  10%  aqueous  solution; 
no  ill-effects  were  observed.  In  all  cases  there  was  found  an 
increased  concentration  of  chlorides  in  the  urine,  whereas  that  in 
the  blood  remained  almost  unaltered.  The  changes  in  the  haemo¬ 
globin  concentration  following  the  injections  were  small  and  variable. 
The  concentration  in  the  blood  of  the  cation  of  the  salt  injected  was 
increased  considerably  in  the  cases  of  calcium  and  magnesium  and 
to  a  much  less  extent  in  those  of  sodium  and  potassium.  Mag¬ 
nesium  chloride  always  caused  a  diuresis  and  calcium  chloride 
always  increased  the  acidity  of  the  urine;  otherwise  the  effects  of 
the  salts  on  the  composition  of  the  urine  were  variable.  C.  R.  H. 

Action  of  Inorganic  Salts  on  the  Secretion  of  the  Isolated 
Kidney.  F.  Eichholtz  and  E.  H.  Starling  ( Proc .  Roy.  Soc., 
1925,  B,  98,  93 — 113). — Calcium,  working  on  a  background  of 
potassium,  leads  to  an  increase  of  chloride  excretion  and  water 
output,  due  to  decreased  reabsorption  in  the  tubules.  Salts  of 
these  metals,  if  given  separately,  have  no  definite  effect.  Inorganic 
phosphates  antagonise  the  action  of  potassium  and  calcium  by 
converting  the  calcium  ion  into  a  colloidal  form  to  which  the 
glomerular  membrane  is  impermeable.  Cyanide  increases  the 
permeability  of  the  glomerular  membrane  and  allows  the  colloidal 
phosphates  to  appear  in  the  urine.  C.  P.  S. 

Creatine  Content  of  Muscles  Contracted  by  Chemicals. 
Criticism  of  the  Theory  of  Pekelharing  and  Hoogenhuyze. 

O.  Reisser  and  F.  Hamann  (Z.  physiol.  Chem.,  1925, 143,  59 — 70). — 
Stimulation  of  muscles  contracted  by  certain  substances  (caffeine, 
veratrine,  potassium  thiocyanate,  calcium  chloride,  acetylcholine) 
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does  not  cause  a  production  of  creatine  greater  than  that  produced 
in  normal  muscle.  Hence  the  theory  of  Pekelharing  and  Hoogen- 
huyze  (A.,  1910,  ii,  324)  can  no  longer  be  maintained.  E.  S. 

Effect  of  Addition  of  Fluorine  to  the  Diet  of  the  Rat  on 
the  Quality  of  the  Teeth.  E.  V.  McCollum,  N.  Simmonds, 
J.  E.  Becker,  and  R.  W.  Bunting  ( J .  Biol.  Chern.,  1925,  63,  553 — - 
562). — The  addition,  to  an  otherwise  satisfactory  diet,  of  0*0226% 
of  sodium  fluoride  causes,  in  the  rat,  overgrowth  of  the  maxillary 
incisors  and  erosion  of  the  mandibular  incisors  accompanied  by 
inferior  development  of  the  tooth  substance  and  also  of  the  bones 
of  the  skull.  C.  R.  H. 

Specificity  of  the  so-called  Arsenic  Receptor  in  the  Higher 
Animals.  C.  Voegtlin,  H.  A.  Dyer,  and  G.  S.  Leonard  (J. 
Pharm.  Exp.  Ther.,  1925, 25, 297 — 307). — The  toxic  effect  of  3-amino- 
4-hydroxyphenylarsenious  oxide  on  rats  is  inhibited  by  intravenous 
injection  of  reduced  glutathione.  Cysteine  has  a  similar  but  much 
weaker  effect.  The  toxicity  is  also  reduced  if  the  animal  is  fed 
on  a  mixture  of  glutamic  acid  and  cystine,  a  fact  which  affords 
indirect  evidence  of  the  mode  of  formation  of  glutathione  in  the 
body.  The  SH  group  of  glutathione  may  be  regarded  as  the  so-called 
arsenic  receptor  of  mammalian  protoplasm.  C.  P.  S. 

Effects  of  Arsonium,  Phosphonium ,  and  Sulphonium  Com¬ 
pounds  on  the  Autonomic  Nervous  System.  R.  Hunt  and 

R.  R.  Renshaw  {J.  Pharm.  Exp.  Ther.,  1925,  25,  315 — 355). — 
The  phosphorus,  arsenic,  antimony,  and  sulphur  analogues  of 
tetramethylammonium  iodide  have  a  muscarine-like  action.  The 
arsenic  and  antimony  compounds  are  least  active,  the  sulphur  most 
active,  but  all  are  less  active  than  the  nitrogen  compound.  The 
sulphur  and  phosphorus  compounds  have  a  marked  stimulating 
nicotine-like  action,  the  sulphur  being  the  more  active,  although 
less  so  than  the  nitrogen  compound.  The  arsenic  and  antimony 
compounds  have  no  such  action.  The  sulphur  and  phosphorus 
compounds  have  also  a  paralysing  nicotine-like  action.  The  phos¬ 
phorus  compound  has  a  curare-like  action  about  equal  to  that  of 
the  sulphur  compound,  but  only  1/10 — 1/20  that  of  the  nitrogen 
compound ;  even  in  larger  doses,  the  arsenic  and  antimony  analogues 
do  not  show  this  action.  The  order  of  toxicity  for  mice  (the 
nitrogen  compound  being  the  most  toxic)  is  N,  P,  As,  S,  Sb. 
lodomeihyltrimethylammonium  iodide  has  a  marked  muscarine  action 
similar  to,  but  greater  than,  that  of  the  arsenic  analogue.  Unlike 
the  arsenic  compound,  it  has  also  an  intense  stimulating  (nicotine) 
action,  and  a  paralysing  (nicotine)  action.  It  is  twice  as  toxic 
for  mice  as  the  arsenic  compound.  Acetoxymethyltrimethylammonium 
iodide  has  a  marked  stimulating  (nicotine)  action;  the  sulphur 
analogue  has  no  such  action.  Formyltrimethylarsonium  bromide  has 
neither  muscarine  nor  nicotine  actions  on  the  circulation.  The 
phosphorus  analogue  of  choline  has  a  marked  muscarine  action, 
which  is  even  greater  in  the  acetyl  derivative.  Neurine,  unlike 
its  arsenic  analogue  (which  is  less  toxic),  has  marked  muscarine 
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and  nicotine  (stimulating  and  paralysing)  actions.  The  ethyl  ester 
of  betaine  has  a  pronounced  muscarine  action  greater  than  that  of 
choline  or  neurine.  It  has  a  stimulating  nicotine  action,  and  is 
about  6  times  as  toxic  as  choline.  Chloroacetylcholine  has  a  mus¬ 
carine  action  greater  than  that  of  choline,  but  only  about  1/1000 
that  of  acetylcholine.  It  has  a  marked  stimulating  action  on  the 
cardoinhibitory  centre,  and  has  a  stimulating  nicotine  action.  For 
mice,  it  is  about  twice  as  toxic  as  choline.  Choline  nitrate  has 
pronounced  muscarine  and  nicotine  (stimulating  and  paralysing) 
actions.  The  various  new  compounds  used  in  this  investigation 
are  to  be  described  in  another  paper.  C.  P.  S. 

Narcotic  Effect  of  Derivatives  of  Barbituric  Acid.  T.  A. 

Redonnet  ( Compt .  rend.  Soc.  Biol.,  1924,  91,  829 — 830;  from 
Chem,.  Zentr.,  1924,  ii,  2535 — 2536). — “  Veronal,”  “  luminal,” 
“  dial,”  their  sodium  and  dimethylamine  salts,  and  “  somnifen,” 
in  contrast  to  “  adalin,”  cause  death  in  Cyprinus  auratus  a  few 
minutes  after  narcosis.  If  the  fish  is  placed  in  water  before  re¬ 
spiratory  paralysis  sets  in,  recovery  takes  place  after  a  few  hours. 
Inability  to  swim  and  narcosis  with  general  anaesthesia  are  produced 
respectively  by  “  veronal  ”  in  150  and  345  mins.,  by  “  dial  ”  in 
125  and  265  mins.,  by  “  luminal  ”  in  140  and  340  mins.,  by  “  adalin  ” 
in  20  and  145  mins.,  0-0005 V -solutions  being  used  in  each  case. 
Similar  experiments  on  frogs  are  recorded.  With  white  mice  deep 
narcosis  by  “somnifen”  (1-6  c.c.  per  kg.,  given  subcutaneously) 
is  followed  by  death.  Preliminary  injection  of  3  mg.  of  lobeline 
does  not  modify  the  effect  of  0-2  g.  of  “  luminal.”  With  cats, 
intravenous  injection  of  more  than  0-5  c.c.  of  “  somnifen  ”  causes 
death.  Doses  up  to  0-65  c.c.  may  be  neutralised  by  previous 
injection  of  3  mg.  of  lobeline.  G.  W.  R. 

Variations  in  the  ps  of  Solutions  of  Cocaine  Hydrochloride 
Subjected  to  Sterilisation.  A.  Liot  (./.  Pharm.  Chim .,  1925, 
[viii],  1,  474 — 478). — The  author  discusses  the  effect  of  sterilisation 
on  the  anaesthetic  value  of  cocaine  hydrochloride.  An  aqueous 
solution  containing  2  g.  of  cocaine  hydrochloride  and  0-8  g.  of 
sodium  chloride  per  100  c.c.  was  placed  in  a  series  of  2  c.c.  glass 
ampoules,  some  of  which  were  then  tyndallised  for  various  periods 
at  60°,  whilst  others  were  sterilised  at  temperatures  varying  from 
100°  to  120°  for  15  mins.  The  pH  varied  from  5-4  for  the  sample 
tyndallised  at  60°  for  1  hr.  to  3-7  for  that  sterilised  at  120°.  In 
view  of  the  fact  that  cocaine  hydrochloride  is  more  effective  as  an 
anaesthetic  in  solutions  of  high  rather  than  of  low  pK,  it  should 
not  be  sterilised  at  temperatures  above  100°,  and  best  of  all  should 
be  tyndallised  for  3  hrs.  at  60°.  B.  F. 

Metabolism  Study  of  Ethylene  Anaesthesia.  H.  A.  Ober- 
helman  and  H.  A.  Dyniewicz  ( J .  Amer.  Med.  Assoc.,  1924,  83, 
2012 — 2014).  Chemical  Abstracts. 

Effect  of  Ethylene  Anaesthesia  on  the  Acid-Base  Balance 
of  Blood.  C.  D.  Leake  ( J .  Amer.  Med.  Assoc.,  1924,  83,  2062 — 
2065).  Chemical  Abstracts. 
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Induced  Antisepsis  :  Bactericidal  Action  of  Sodium  Hypo¬ 
chlorite  without  Contact  with  the  Bacteria.  P.  B.  Varilla 
and  E.  Techoijeyres  ( Compt .  rend.,  1925,  180,  1615 — 1618). — It 
is  suggested  that  the  antiseptic  action  of  sodium  hypochlorite 
solution  is  not  a  chemical  effect,  but  is  due  to  rays  (similar  to  ultra¬ 
violet  rays)  emitted  by  the  solution.  Immersion  of  a  quartz  tube 
containing  dilute  sodium  hypochlorite  solution  in  a  bacterial 
suspension  has  resulted  in  a  diminution  in  the  number  of  bacteria 
present.  L.  F.  H. 

Affinities  Existing  between  Substrate  and  Enzyme  and 
their  Specificity.  H.  von  Euler  (Z.  physiol.  Chem.,  1925,  143, 
79 — 88). — A  theoretical  paper  in  which  it  is  suggested  that,  during 
the  inversion  of  sucrose  by  invertase,  the  enzyme  first  unites  with  the 
substrate  at  two  points,  one  of  which  is  in  the  lsevulose  and 
the  other  in  the  dextrose  portion  of  the  molecule.  Corresponding 
with  this  there  should  be  two  separate  affinity  constants  controlling 
the  combination  between  invertase  and  sucrose;  the  relation  of 
these  to  Michaelis’  affinity  constant  can  be  deduced  from  the  law 
of  mass  action.  Projected  work  on  the  basis  of  these  considerations 
is  outlined.  E.  S. 

Arginase.  S.  Edlbacher  and  P.  Bonem  ( Z .  physiol.  Chem., 
1925,  145,  69 — 90). — The  optimum  hydrogen-ion  concentration  for 
the  action  of  arginase  is  at  pa  9-5 — 9-8  ;  at  this  reaction  the  break¬ 
down  of  arginine  is  almost  quantitatively  complete  after  2  days. 
The  enzyme  shows  a  high  degree  of  specificity,  since  it  does  not 
act  on  guanidine-acetic  acid,  guanidine-propionic  acid,  or  agmatine. 
The  arginylarginine  prepared  by  Fischer  and  Suzuki  (A.,  1906, 
i,  73),  which  they  were  unable  to  hydrolyse,  gives  a  95%  yield  of 
arginine  on  boiling  for  14  hrs.  with  25%  sulphuric  acid;  when  this 
dipeptide  is  exposed  to  the  action  of  arginase  the  carbamide  formed 
indicates  the  hydrolysis  of  one  guanidine  group  only;  in  view  of 
the  negative  result  with  agmatine  it  is  suggested  that  the  guanidine 
group  which  is  attacked  belongs  to  the  arginine  group  of  which  the 
carboxyl  is  free ;  this  assumption  is  further  supported  by  the  observa¬ 
tion  that  the  methyl  ester  of  arginine  is  scarcely  attacked  by  arginase. 

Details  are  given  of  the  distribution  of  arginase  in  the  different 
organs  of  animals  of  numerous  species  (cf.  Hunter  and  Dauphinee, 
this  vol.,  i,  104).  C.  R.  H. 

Behaviour  of  Polymethylated  Sugars  towards  Emulsin. 

R.  Kuhn  and  H.  H.  Schlubach  ( Z .  physiol.  Chem.,  1925,  143, 
154 — 157). — Neither  tetramethyl-^-methylglucoside  nor  hepta- 
methyl- 8- methyl -lactoside  is  hydrolysed  to  an  appreciable  extent 
by  emulsin  (cf.  Irvine  and  Cameron,  T.,  1905,  87,  900).  Hence 
Armstrong’s  theory  that  the  enzyme  is  united  to  the  sugar  molecule 
by  means  of  the  residual  affinities  of  the  oxygen  atoms  contained 
in  the  latter  lacks  experimental  support.  E.  S. 

Influence  of  the  Reaction  of  the  Medium  on  Digestion  by 

Papain.  R.  Fabre  and  R.  Frossard  (J.  Pharm.  Chim.,  1925, 
[viii],  1,  472 — 474). — The  papain  used  (ash  0-2%)  was  purified  by 
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alcoholic  precipitation  and  dialysis.  Dry  fibrin  (pig)  was  digested 
with  papain  in  solutions  of  known  pK  at  70°  (which  is  found  to  be 
the  optimum  temperature),  and  the  proteolytic  activity  of  the 
papain  determined.  The  maximum  activity  of  papain  occurs  at 
Pa  7.  B.  F. 

Autolysis.  III.  Autolytic  Processes  in  Liver  Pulp.  0. 

Steppuhn  and  X.  Utkin-Ljubovzov  ( Biochem .  Z.,  1925,  158, 
38 — 49). — During  the  autolysis  of  liver  pulp,  added  proteins  like 
caseinogen  are  hydrolysed  in  a  different  way  in  acid  (pn  3-8)  and  in 
neutral  (pu  7-0)  solution.  Whereas  in  an  acid  medium  proteolysis 
falls  off  at  a  regular  rate,  in  a  neutral  medium  it  decreases  more 
rapidly,  but  a  phase  of  more  intense  proteolysis  is  almost  always 
observed.  This  may  be  due  to  destruction  of  anti-trypsin,  which 
is  known  to  occur  in  serum.  There  is  probably  more  than  one 
proteolytic  enzyme  concerned  in  autolysis.  H.  D.  K. 

Proteolytic  Enzymes  of  the  Liver.  L.  Utkin-Ljubovzov 
(Biochem.  Z.,  1925,  158,  50 — 64). — If  a  fine  suspension  of  liver  in 
distilled  water  is  acidified  to  Pa  4*7 — 5-0,  70%  of  the  protein  is 
precipitated,  and  proteolytic  enzymes  are  found  both  in  the  pre¬ 
cipitate  and  the  filtrate.  The  enzymic  action  of  the  filtrate  on 
caseinogen  shows  two  maxima,  one  at  pn  5-2 — 5-4,  and  the  other  at 
Pn  3  0— 3*4,  with  a  definite  minimum  between  corresponding  with 
the  isoelectric  point  of  caseinogen.  There  is  no  detectable  hydrolysis 
of  this  protein  above  pn  7*5  by  the  filtrate.  If,  however,  the  pre¬ 
cipitate  be  treated  with  acetone  and  dried,  it  is  found  to  contain 
an  enzyme  capable  of  hydrolysing  caseinogen  in  alkaline  solution 
with  an  optimum  at  pu  7*5 — 7*6.  There  are  present  in  liver,  there¬ 
fore,  three  proteolytic  enzymes  with  different  pn  optima. 

H.  D.  K. 

Test  for  Diffusible  Ions.  II.  Ionic  Nature  of  Pepsin. 

J.  H.  Northrop  ( J .  Gen.  Physiol.,  1925,  7,  603 — 614;  cf.  A., 
1924,  i,  473). — The  ratio  of  the  concentration  of  pepsin  in  particles 
of  gelatin  or  coagulated  egg-white  to  the  concentration  outside  is 
the  same  as  the  ratio  for  chlorine  or  bromine  ions  under  the  same 
conditions.  This  is  true  over  the  range  of  pH  from  1  to  7,  and  in 
the  presence  of  various  salts  and  acids.  Therefore,  pepsin  is 
probably  a  univalent  ion.  Also,  the  enzyme  does  not  form  a  com¬ 
pound  with  gelatin,  and  the  degree  of  dissociation  is  unaffected  by 
changes  in  pu  in  the  range  in  which  the  enzyme  is  active.  Near 
the  isoelectric  point  of  gelatin,  the  enzyme  is  adsorbed  on  the 
surface  of  the  protein  particles.  This  action  is  irreversible,  and  is 
profoundly  influenced  by  the  concentration  of  electrolytes.  It 
does  not  occur  in  electrolyte-free  solution,  nor  when  the  salt 
concentration  exceeds  0-2 M.  C.  P.  S. 

Enzymic  Synthesis  of  Protein.  IV.  Effect  of  Concen¬ 
tration  on  Peptic  Synthesis.  H.  Borsook  and  H.  Wasteneys 
(J.  Biol.  Ghem.,  1925,  63,  563—574;  cf.  this  vol.,  i,  102,  472).— 
Between  concentrations  of  substrate  (products  of  peptic  hydrolysis 
of  egg-albumin)  corresponding  with  about  8%  and  25%  of  protein, 
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the  amount  of  protein  synthesised  by  pepsin  at  ps  3*9  increases 
directly  with  the  concentration;  at  concentrations  below  8%  no 
synthesis  takes  place;  as  the  concentration  increases  above  25% 
the  amount  of  protein  synthesised  increases  more  slowly,  and  in 
great  concentration  it  decreases  again.  No  evidence  of  the  dis¬ 
appearance  of  the  enzyme  during  the  synthesis  could  be  obtained. 
The  addition  of  egg-albumin  or  of  synthesised  protein  inhibits  the 
synthesis  in  direct  proportion  to  the  amount  added.  Peptic 
hydrolysis  of  egg-albumin  can  only  proceed  to  completion  when 
the  concentration  of  protein  is  6%  or  less.  C.  R.  H. 

Enzymic  Synthesis  of  Protein.  V.  Synthesising  Action 
of  Trypsin.  H.  Wasteneys  and  H.  Borsook  (J.  Biol.  Chem., 
1925,  63,  575 — 578). — By  the  action  of  trypsin  on  a  solution  of  the 
products  of  peptic  hydrolysis  of  egg-albumin  a  product  was  obtained 
having  similar  properties  to  the  protein  synthesised  by  pepsin  under 
like  conditions;  the  optimum  reaction  for  tryptic  synthesis  was 
found  to  be  pa  5-7.  The  observation  of  Henriques  and  Gjaldbak 
(A.,  1912,  ii,  1188)  that,  in  neutral  or  alkaline  solutions,  hydrolysis 
takes  place  at  the  same  time  as  synthesis  was  confirmed. 

C.  R.  H. 

Investigation  of  Tryptic  Digests  by  Folin’s  Colorimetric 
Method  for  Determination  of  Amino-acids.  J.  Ellinghaus 
(Z.  physiol.  Chem.,  1925, 145,  40 — 44). — After  removal  of  undigested 
protein  with  sodium  tungstate  and  sulphuric  acid,  the  amino-acid 
nitrogen  was  determined  in  the  filtrate  by  the  colorimetric  method 
of  Folin  (A.,  1922,  ii,  536) ;  the  results  so  obtained  were  compared 
and  shown  to  agree  well  with  those  obtained  by  the  methods  of 
Van  Slyke  (A.,  1911,  ii,  779)  and  of  Sorensen.  C.  R.  H. 

Dried  Yeast.  H.  Sobotka  ( Z .  physiol.  Chem.,  1925,  145,  91 — 
94;  cf.  A.,  1924,  i,  802). — Comparison  of  the  rate  of  fermentation 
by  cell-free  yeast  juice  and  by  an  aqueous  suspension  of  yeast 
indicates  that  the  zymase  is  entirely  combined  with  the  plasma 
of  the  yeast  cells  and  is  not  set  free  in  the  process  of  drying.  The 
results  of  Euler  and  Westling  (this  vol.,  i,  203)  regarding  the 
relative  inhibitory  action  of  phenols  towards  fresh  and  dried  yeast 
are  criticised  on  the  ground  that  these  authors  failed  to  take  into 
account  the  mass  relation  between  the  phenol  and  the  dried  cell- 
substance  of  the  yeast.  C.  R.  H. 

Presence  of  Argon  in  Gases  Produced  by  Alcoholic  Fer¬ 
mentation  of  Dextrose.  A.  Pictet,  W.  Scherrer,  and  L.  Helfer 
(Cornpt.  rend.,  1925,  180,  1629 — 1632). — A  small,  variable  amount 
of  an  inert  gas,  giving  the  spectrum  of  argon  when  excited  in  a 
Geissler  tube,  has  been  isolated  from  the  gaseous  products  of  the 
alcoholic  fermentation  of  dextrose  in  the  presence  of  various  mineral 
salts.  The  proportions  of  oxygen,  nitrogen,  and  argon  present  in 
the  gas  produced  by  the  fermentation  are  in  some  cases  very  similar 
to  those  in  which  they  occur  in  air.  It  is  suggested  that  the 
potassium  present,  which  is  radioactive  and  emits  (3-rays,  may 
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give  rise  to  argon,  the  atomic  number  of  which  is  one  less  than 
that  of  potassium.  L.  F.  H. 

Enzymic  Degradation  and  Synthesis  of  Carbohydrates. 

II.  H.  von  Euler,  K.  Myrback,  and  R.  Nilsson  (Z.  physiol. 
Chem.,  1925,  144,  137 — 146). — A.tpK  8-5  both  fresh  top-  and  bottom- 
yeasts  cause  fermentation.  Whereas  dry  top  yeast  causes  strong 
fermentation,  dry  bottom  yeast  under  the  same  conditions  is  without 
action.  In  top  fermentations,  addition  of  phosphate  does  not  result, 
in  either  neutral  or  alkaline  solution,  in  any  appreciable  change  in 
velocity.  The  same  result  was  obtained  with  yeast  which  had 
been  washed  to  remove  soluble  phosphate. 

Similar  experiments  with  pyruvic  acid  show  that  at  pa  4-5,  at 
first  a  very  rapid  fermentation  takes  place  corresponding  with  the 
decomposition  of  the  pyruvic  acid,  followed  by  a  very  slow  evolution 
of  carbon  dioxide  due  to  the  autofermentation  of  the  yeast.  The 
action  on  pyruvic  acid  is  greatly  inhibited  at  pK  8-5.  It  appears 
therefore  that  carboxylase  is  more  readily  inhibited  by  alkali  than 
zymase.  P.  W.  C. 

Fermentation  of  Galactose  by  Yeast  after  Previous  Treat¬ 
ment  with  this  Sugar.  H.  von  Euler  and  R.  Nilsson  ( Z . 
physiol.  Chem.,  1925,  143,  89 — 107). — The  fermentation  of  galactose 
by  living  yeast  which  has  been  “  acclimatised  ”  to  this  carbohydrate  is 
accelerated  by  the  biocatalyst  z  (this  vol.,  i,  209,  745)  but  not  by  the 
co-enzyme.  The  process  of  “  acclimatisation  ”  is  not  peculiar  to 
living  yeast;  it  also  takes  place  with  dry  yeast  which  has  been 
thoroughly  sterilised  by  treatment  with  alcohol.  In  the  latter 
case  the  fermentation  is  accelerated  by  the  addition  of  the  co-enzyme. 

E.  S. 

Coproporphyrin  Synthesis  by  Yeast  and  Influencing 
Factors.  II.  Analysis  of  Crystalline  Copper  Copropor¬ 
phyrin  from  Fresh  Yeast  and  the  Increase  of  Porphyrins 
by  the  Addition  of  Substances.  H.  Fischer  and  H.  Fink 
{Z.  physiol.  Chem.,  1925,  144,  101 — 122).— Pure  coproporphyrin  is 
isolated  from  fresh  yeast  zymocasein  (Luers  and  Nowak,  this  vol.,  i, 
338;  cf.  A.,  1924,  i,  459,  894,  1129;  this  vol.,  i,  307).  Cerevisin 
also  contains  coproporphyrin.  The  influence  of  heavy  metal  salts 
on  coproporphyrin  synthesis  in  yeast  is  studied.  Ferrous  sulphate 
(concentration  1/4000),  copper  sulphate  (1/250,000 — 1/100,000), 
lead  acetate  and  arsenious  oxide  (each  1/100,000),  and  sodium 
vanadate  (1/5000)  added  to  the  nutrient  liquid  led  to  increased 
coproporphyrin  synthesis.  Addition  of  asparagine  and  aspartic 
acid  led  to  the  formation  of  both  coproporphyrin  and  Kammerer’s 
porphyrin.  Samples  of  wine  yeast  contained  coproporphyrin 
chiefly  as  copper  salt  (due  to  the  treatment  of  the  vine  stems  with 
copper  sulphate).  The  origin  of  the  porphyrins  in  yeast  is  discussed. 

P.  W.  C. 

Lactic  Acid  Fermentation.  I.  A.  I.  Virtanen  (Z.  physiol. 
Chem.,  1925,  143,  71 — 78). — In  the  lactic  acid  fermentation  of 
dextrose  by  Bacillus  casei  e  and  Streptococcus  lactis  (cf.  A.,  1924, 
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i,  915,  1145),  the  first  stage  of  the  process  is  the  formation  of  a 
hexosediphosphate.  The  esterification  of  the  sugar  is  conditioned 
by  the  presence  of  a  co-enzyme,  which  may  be  removed  from  dry 
preparations  of  the  bacteria  by  washing  with  water.  Both  the 
hexosediphosphate  and  the  co-enzyme  are  considered  to  be  identical 
with  those  concerned  in  alcoholic  fermentation.  E.  S. 

Origin  of  (3-Hydroxybutyric  Acid  Obtained  by  Microbial 
Processes.  M.  Lemoigne  ( Compt .  rend.,  1925,  180,  1539 — 
1541 ;  cf.  A.,  1924,  i,  353,  695). — On  extraction  with  chloroform, 
Bacillus  M.  yields  an  amorphous  substance  giving,  on  hydrolysis, 
a-erotonic  acid,  which  is  probably  the  precursor  of  the  P-hydroxy- 
butyric  acid  obtained  from  these  bacteria  after  autolysis. 

L.  F.  H. 

Voges-Proskauer  Reaction  [for  Bacillus  coli  aerogenes ]. 

C.  S.  Linton  (J.  Amer.  Waterworks  Assoc.,  1925,  13,  547 — 549). — 
Successful  results  with  the  Voges-Proskauer  test  depend  on  the 
period  and  temperature  of  incubation.  The  production  of  acetyl- 
methylcarbinol  by  organisms  of  the  aerogenes  group  is  transient. 
The  practice  of  using  portions  of  material  remaining  from  the 
methyl-red  test  for  the  Voges-Proskauer  reaction  is  untrustworthy 
owing  to  the  prolonged  incubation  involved.  A.  G.  P. 

Decomposition  of  Proteins  and  Amino-acids  by  Various 
Groups  of  Micro-organisms.  S.  A.  Waksman  and  S.  Loman- 
itz  (J.  Agric.  Res.,  1925,  30,  263 — 281). — The  fungi  Trichoderma 
koningi  and  Zygorhynchus  molleri  utilised  glycine,  alanine,  phenyl¬ 
alanine,  asparagine,  and  glutamic  acid,  and  also  caseinogen  as 
sources  both  of  nitrogen  and  carbon.  In  the  absence  of  carbo¬ 
hydrates,  the  amount  of  growth  and  of  ammonia  production 
increased  with  the  amount  of  available  carbon  in  the  amino-acid. 
The  two  bacteria  studied  behaved  differently.  Bacillus  cereus  was 
unable  to  attack  glycine,  alanine,  or  phenylalanine,  and  attacked 
glutamic  acid  and  asparagine  only  to  a  limited  extent;  caseinogen 
and  other  proteins,  however,  were  decomposed  very  rapidly. 
B.  fluorescens  was  unable  to  decompose  caseinogen,  but  acted  very 
rapidly  on  the  amino-acids.  Caseinogen  was  very  readily  decom¬ 
posed  to  ammonia  by  a  mixture  of  the  two  bacteria.  The  addition 
of  a  carbohydrate  to  a  culture  solution  may  increase  the  amount 
of  protein  decomposition,  but  reduce  the  ammonia  production. 
An  Actinomyces  utilised  both  the  amino -acids  and  protein  as  sources 
of  energy  and  allowed  an  accumulation  of  ammonia,  even  in  the 
presence  of  dextrose.  The  amount  of  ammonia  liberated  from 
amino-acids  by  micro-organisms  depends  on  the  carbon-nitrogen 
ratio  of  the  compound.  E.  M.  C. 

Oxidation  and  Reduction  by  Pneumococcus.  VIII.  Nature 
of  the  Oxidation-Reduction  Systems  in  Sterile  Pneumococcus 
Extracts.  J.  M.  Neill  and  0.  T.  Avery  ( J .  Exp.  Med.,  1925, 
41,  285- — 298).- — One  system  is  thermo-stable,  combines  slowly 
with  molecular  oxygen,  and  in  its  absence  causes  reduction  of 
methylene-blue  and  methsemoglobin.  The  presence  of  the  second 
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component  markedly  accelerates  the  reactions;  this  substance  is 
thermolabile,  non-reactive,  and  (unlike  the  former)  not  removed 
by  washing  the  pneumococcus  cells.  Chemical  Abstracts. 

Oxidation-Reduction  of  Haemoglobin  and  Methaemoglobin. 
I.  Changes  induced  by  Pneumococci  and  by  Sterile  Animal 
Tissues.  J.  M.  Neill  (J.  Exp.  Med.,  1925,  41,  299 — 313). — 
Conversion  of  haemoglobin  into  methaemoglobin  and  vice  versa  by 
living  pneumococci  or  their  sterile  extracts  depends  on  the  presence 
or  absence  of  molecular  oxygen,  the  equilibrium  between  haemo¬ 
globin  and  methaemoglobin  being  determined  at  will  by  the  oxygen 
pressure.  The  disappearance  of  methaemoglobin  from  the  blood¬ 
stream  is  discussed.  Chemical  Abstracts. 

Pyocyanine,  the  Blue  Pigment  in  Bacillus  pyocyaneus.  II. 

F.  Wrede  and  E.  Strack. — (See  i,  844.) 

Polysaccharide  Produced  by  Aspergillus  niger.  I). 

Schmidt  ( Biochem .  Z.,  1925,  158,  223 — 252). — The  polysaccharide 
produced  by  this  mould  is  identical  with  amylose.  Glycogen  is 
not  formed  in  amounts  which  can  be  recognised  macrochemically. 
Starch  production  runs  parallel  with  acid  formation.  The  nitrogen/ 
carbohydrate  relationship  in  the  medium  affects  the  formation  of 
starch,  the  amount  of  the  latter  increasing  with  diminution  in  this 
ratio.  Paradextran  (“  fungose  ”)  is  a  possible  precursor  of  the 
starch  of  this  mould. 

The  hydrolysis  of  amylose  by  acids  and  various  enzymes  follows 
one  of  two  paths,  leading  on.  the  one  hand  (acids  and  diastases 
derived  from  moulds  or  bacteria)  to  substances  giving  a  red  colour 
with  iodine,  and  on  the  other  (malt  or  pancreatic  diastase,  emulsin) 
to  substances  showing  a  diminishing  blue  coloration  with  iodine. 

H.  D.  K. 

Influence  of  certain  Factors  in  the  Development  of  the 
Flagellate  Prowazekia  ( Bodo )  eda x.  I.  Hydrogen-ion  Con¬ 
centration.  H.  Raabe  {Bull.  Soc.  Chim.  biol.,  1925,  7,  383 — 
400). — The  initial  pa  of  the  culture  influences  considerably  the  rate 
of  growth  of  Prowazekia  edax.  Growth  proceeds  most  rapidly  at 
pH  6-2 — 6-6,  more  slowly  at  higher  pa,  and  only  feebly  in  definitely 
alkaline  solution.  At  pu  below  6-2,  growth  commences  slowly, 
and  becomes  more  vigorous  as  the  pa  approaches  the  optimum. 
In  every  case,  the  period  of  growth  is  succeeded  by  a  period  in 
which  the  number  of  individuals  slowly  decreases  until  life  almost 
ceases.  Maintenance  of  the  pH  at  the  optimum  level,  of  sufficient 
nourishment,  and  of  an  adequate  surface  to  allow  of  oxygen  absorp¬ 
tion  at  a  sufficient  rate,  are  alike  unable  to  prevent  this  cessation 
of  growth.  When  all  these  conditions  have  been  provided  the 
decisive  factor  appears  to  be  the  accumulation  of  waste  products. 

C.  P.  S. 

Contrasts  in  the  Cell  Sap  of  Valonias  and  the  Problem  of 
Flotation.  W.  J.  V.  Osterhout  and  M.  J.  Dorcas  (J.  Gen. 
Physiol .,  1925,  7,  633 — 640). — Valonia  macrophysa  sinks  in  sea- 
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water,  and  its  sap  contains  potassium  and  sodium  in  the  proportion 
of  5*72/1.  In  the  closely  related  V.  ventricosa ,  which  grows  in 
similar  environment  and  floats  in  sea- water,  the  potassium/sodium 
ratio  is  0*0278/1.  The  saps  show  other  differences  in  chemical 
composition.  C.  P.  S. 

Influence  of  Vitamin-A  and  of  Vitamin-B  on  Unbalanced 
Dietaries.  S.  I^derer  ( Biochem .  Z.,  1925,  158,  197 — 202). — 
Vitamin- B  has  a  beneficial  effect  on  the  assimilation  of  protein  or 
of  carbohydrate  from  a  diet  made  up  almost  entirely  of  the  one  or 
the  other.  The  animal  maintains  its  weight  curve  at  a  higher 
level,  and  also  lives  longer  if  yeast  be  added  to  such  a  diet  than 
if  the  diet  is  supplemented  with  the  same  weight  of  cod-liver  oil. 
Both  A  and  B  vitamins  must  be  present  for  the  animal  to  survive 
long  on  a  fat  diet.  H.  D.  K. 

Growth  Factors.  III.  H.  von  Euler,  H.  Widell,  and 
E.  Erikson  (Z.  physiol.  Chem.,  1925,  144,  123 — 131). — Arachis  oil, 
which  before  exposure  shows  no  growth-increasing  activity,  after 
irradiation  with  ultra-violet  light,  has  a  definite  growth-increasing 
action.  It  is  supposed  that  under  the  action  of  ultra-violet  light 
a  factor  related  to  the  growth-promoting  fat-soluble  vitamin, 
provisionally  designated  R,  is  formed.  Since  hardened  arachis  oil 
gives  a  negative  result,  it  is  concluded  that  the  double  bond  is  the 
grouping  sensitive  to  irradiation.  Oleic  acid  is  faintly  activated, 
stearic  acid  is  not.  The  double  bond  of  the  phytols  in  green  plants 
is  supposed  to  be  concerned  in  the  formation  of  vitamins.  It  is 
not  found  possible,  however,  to  distinguish  between  the  irradiated 
and  non- irradiated  oil  by  means  of  Drummond’s  vitamin- A  colour 
reaction  (cf.  A.,  1924,  i,  588;  this  vol.,  i,  209;  Z.  physiol.  Chem., 
1924,  141,  297).  P.  W.  C. 

Growth  Factors.  IV.  Influence  of  Excess  of  ID  [Fat- 
soluble  Growth-promoting  Factor]  on  the  Growth  of  Rats. 

H.  von  Euler  and  H.  Widell  (Z.  physiol.  Chem.,  1925,  144, 
132 — 136). — When  10%  of  lemon  juice  (containing  normally  suf¬ 
ficient  vitamin- C)  is  added  to  the  drinking  water  and  the  animal 
fed  on  a  standard  diet  containing  excess  of  ID,  considerable  growth 
occurs  for  60 — 90  days,  but  this  is  followed  by  a  rapid  fall  in  body- 
weight  and  death.  The  view  is  expressed  that  the  normal  amount 
of  vitamin- C  is  insufficient  in  presence  of  excess  of  the  ID  factor 
(of  cod-liver  oil).  P.  W.  C. 

Ultra-violet  Radiations  and  Antirachitic  Substances. 

J.  C.  Drummond  and  T.  A.  Webster. — (See  ii,  630.) 

Action  of  Piperidine  on  Calcium  Deposition.  S.  ]£derer 
(Biochem.  Z.,  1925,  158,  193 — 196). — Feeding  of  piperidine  salts 
to  rats  on  a  rachitic  diet  delays  the  onset  of  rickets,  or,  in  higher 
concentrations,  will  cure  the  disease.  An  amount  of  piperidine 
corresponding  with  1*5%  of  the  weight  of  the  diet  assists  in  the 
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taking  up  of  the  requisite  mineral  substances  and  the  deposition  of 
bone,  but  is  less  efficient  in  this  respect  than  is  cod-liver  oil. 

H.  D.  K. 

Influence  of  Fluorine  and  Iodine  on  Reproductive  Power 
of  Rats  and  on  the  Growth  of  the  Young.  P.  Maz£  ( Compt . 
rend.,  1925,  180,  1683 — 1684). — Rats  fed  on  a  balanced  diet  con¬ 
taining  skimmed  milk  powder  are  not  able  to  reproduce  unless 
potassium  iodide  and  fluoride  are  added  to  the  diet,  when  they  are 
also  enabled  to  feed  their  young  sufficiently  to  promote  growth. 
Phosphates  appear  to  play  no  part  in  conferring  reproductive  power. 

L.  F.  H. 

Glutathione.  Synthesis.  C.  P.  Stewart  and  H.  E.  Tunni- 
cliffe. — (See  i,  795.) 

Effect  of  Insulin  on  the  Lactic  Acid  in  the  Blood.  J.  A. 

Collazo  and  J.  Lewicki  ( Biochem .  Z.,  1925,  158,  136 — 143). — 
Insulin  administered  in  large  quantities  to  starving  normal  animals 
causes  at  first,  as  a  result  of  dyspnoea,  a  rise  in  blood  lactic  acid, 
which,  however,  has  nothing  directly  to  do  with  the  physiological 
activity  of  insulin.  Following  moderate  doses  of  insulin,  there  is 
usually  in  normal  starving  men  and  rabbits  a  fall  in  the  level  of 
this  acid  in  the  blood.  With  dogs,  even  larger  doses  produce  no 
rise  in  the  blood  lactic  acid,  provided  respiration  is  artificially 
controlled.  The  simultaneous  administration  of  insulin  and  sugar 
— the  more  normal  physiological  process-— usually  produces  an 
increase  in  blood  lactic  acid.  H.  D.  K. 

Action  of  Trypsin  on  Insulin.  D.  A.  Scott  ( J .  Biol.  Chem., 
1925,  63,  641 — 651). — Insulin  is  inactivated  immediately  by  the 
addition  of  trypsin  to  its  solution  at  pH  2-5 ;  as  much  as  80%  may 
be  recovered  by  increasing  the  acidity  to  pn  T5  and  heating  at  80° 
for  30  mins. ;  smaller  amounts  can  be  recovered  by  treatment  of 
the  solution  with  excess  of  acid  alcohol  or  of  a  solution  of  benzoic 
acid  in  alcohol,  or  by  the  addition  of  sodium  benzoate ;  trypsin 
inactivated  by  heat  has  no  effect  on  insulin.  After  incubation 
over-night  with  trypsin,  insulin  is  no  longer  recoverable.  It  is 
suggested  that  the  first  action  of  trypsin  is  to  adsorb  the  insulin 
and  that  this  is  followed  by  proteolytic  destruction  of  the  latter. 
Injection  of  trypsin  immediately  after  insulin  in  amounts  which, 
in  vitro ,  would  have  inactivated  the  insulin  had  no  effect  on  the 
action  of  the  latter  in  vivo.  C.  R.  H. 

Physiology  and  Distribution  of  Flavones.  G.  Klein  and 
O.  Werner  (Z.  physiol.  Chem.,  1925,  143,  9 — 32). — The  presence  of 
flavones  has  been  demonstrated  in  a  large  number  of  plants;  in 
many  cases  the  various  organs  of  the  plant  were  examined  separately. 
Factors  affecting  their  occurrence  are  discussed.  E.  S. 

Photosynthesis  of  Carbohydrates.  M.  J.  Calwialo  {Bio¬ 
chem.  Z.,  1925,  158,  65 — 75). — In  presence  of  sunlight,  sugar  is 
produced  from  a  saturated  solution  of  carbon  dioxide  in  water  if 
the  electrolytes  derived  from  the  ash  of  the  roots  of  plants,  and 
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an  enzyme  derived  from  leaves  containing  chlorophyll,  are  also 
present  in  the  solution.  On  keeping  for  4  days  in  the  sunlight,  the 
sugar  content  of  the  solution  diminishes,  but  at  the  same  time  a 
solid,  giving  a  light  blue  colour  with  iodine,  separates  from  the 
reaction  mixture  on  evaporation.  H.  D.  K. 

Regional  and  Seasonal  Distribution  of  Potassium  in  Plant 
Tissues.  E.  S.  Dowding  (Ann.  Bot.,  1925,  39,  459 — 474).- — 
All  meristematic  cells  are  particularly  rich  in  potassium.  The 
wood  of  the  mature  root  of  the  spruce  contains  no  potassium  in 
winter.  In  spring  (also  in  winter  if  the  plant  is  grown  in  a  green¬ 
house),  the  potassium  content  of  the  vascular  system  increases  in 
all  the  organs  of  the  spruce.  When  the  spruce  bud  elongates, 
potassium  is  transferred  within  the  embryonic  cone  to  the  next 
year’s  meristem  and  to  the  embryonic  leaves.  In  the  mesophyll 
of  the  mature  spruce  leaf,  the  potassium  content  increases  in  early 
winter,  and  decreases  in  early  spring;  in  summer,  the  potassium 
forms  a  network  of  granules  between  the  chloroplasts,  in  winter  it 
is  concentrated  near  the  laked  chloroplasts.  C.  P.  S. 

Hydrogen-ion  Concentration  in  Seeds.  A.  Nemec  ( Compt . 
rend.,  1925,  180,  1776 — 1778). — The  hydrogen-ion  concentration 
of  the  aqueous  extract  of  the  pulverised  seeds  of  38  plants  studied 
varies  from  pn  4-2  to  6-5,  and  lies  between  wide  limits  in  different 
members  of  the  same  species.  In  general,  the  hydrogen-ion  con¬ 
centration  of  the  seeds  is  the  same  as  that  of  the  soil  in  which  the 
plant  flourishes  best.  L.  F.  H. 

Micro-  and  Histo-chemical  Demonstration  of  Free  and 
Bound  Oxalic,  Succinic,  Malic,  Tartaric,  and  Citric  Acids. 

G.  Klein  and  0.  Werner  (Z.  physiol.  Chem.,  1925,  143,  141 — 153). 
— The  acids  are  sublimed  in  an  evacuated  flask  containing  an 
internal  cooler.  Sublimation  occurs  at  the  temperatures  (bath) 
indicated  :  oxalic  110°,  succinic  130°,  malic  145°,  citric  170°, 
tartaric  195°.  With  small  quantities  practically  complete  separation 
can  be  effected  by  fractional  sublimation.  The  temperatures  at 
which  sublimation  occurs  serve  to  identify  the  acids,  which  can 
be  further  characterised  by  conversion  into  the  strontium  (oxalic), 
lead  (succinic),  or  silver  (malic,  citric,  and  tartaric)  salts.  In  some 
cases,  the  sublimate  consists  of  the  anhydride  of  the  acid;  this 
can  be  readily  converted  into  the  acid  by  treatment  with  dilute 
ammonia.  When  the  method  is  applied  to  plant  or  animal  tissue 
this  is  first  treated  with  phosphoric  acid,  disintegrated,  and  dried. 
Results  of  the  investigation  of  some  plants  are  given.  E.  S. 

Determination  of  Xanthophyll  by  Means  of  the  Spectro¬ 
photometer  and  the  Colorimeter.  F.  M.  Schertz  (J.  Agric. 
Res.,  1925,  30,  253—261;  cf.  A.,  1924,  ii,  359).— Spectro- 
photometric  determinations  of  xanthophyll  in  ether  solutions  are 
accurate  to  about  3%,  whilst  colorimetric  determinations,  in  com¬ 
parison  with  Lovibond  slides  5,  10,  and  20  yellow,  are  accurate  only 
to  17%.  Spectrophotometric  measurements  provide  a  more  reliable 
test  for  purity  than  do  the  melting  points.  The  specific  transmissive 
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index  of  xanthophyll  in  ether  solution  is  2-089  for  the  mercury  line 
4358  A.  A  curve  is  given  for  the  relative  positions  of  the  edge  of 
the  absorption  bands  of  carotin  and  xanthophyll  for  solutions  of 
various  concentrations;  this  curve  may  be  used  to  detect  the 
presence  of,  and  distinguish  between,  the  two  pigments. 

E.  M.  C. 

Coagulation  of  Pectin.  M.  W.  Kopaczewski  {Bull.  Soc. 
Chim.  biol.,  1925,  7,  419 — 428). — In  the  coagulation  of  pectin  by 
pectase  calcium  salts  may  be  replaced  by  those  of  barium,  strontium, 
magnesium,  and,  particularly,  copper  and  iron.  These  salts  have 
also  a  coagulating  action  of  their  own — in  the  case  of  copper  and 
iron,  stronger  than  that  of  pectase.  Salts  of  the  alkali  metals  do 
not  antagonise  the  action  of  pectase,  for  which  they  are,  indeed, 
necessary.  Coagulation  takes  place  best  at  a  neutral  reaction  and 
is  prevented  by  acids.  When,  however,  neutral  solutions  of  pectin 
and  pectase,  in  presence  of  electrolytes,  are  mixed,  the  reaction 
becomes  acid.  No  such  change  takes  place  in  the  absence  of  elec¬ 
trolytes.  After  the  development  of  this  acid  reaction,  pectin  is 
no  longer  coagulable  by  alcohol;  nor  is  pectase  in  absence  of 
electrolytes.  Alcohol  coagulation  is  still  possible  after  pectin,  in 
presence  of  electrolytes,  has  been  mixed  with  boiled  pectase. 

C.  P.  S. 

Toxicity  of  Juice  Extracted  from  Succulent  Onion  Scales. 

J.  C.  Walker,  C.  C.  Lindegren,  and  F.  M.  Bachmann  (J.  Agric. 
Res.,  1925,  30,  175 — 187). — The  toxins  in  onion  scales  are  of  two 
types  :  one  which  is  volatile  and  disappears  from  the  extracted 
juice  fairly  quickly,  and  the  other  which  is  relatively  thermo¬ 
stable  and  non-volatile.  The  amount  of  the  former  in  onion 
bulbs  decreases  during  storage  and  sprouting.  The  toxicity  of 
these  substances  towards  a  number  of  bulb  parasites  has  been 
examined.  Both  toxins  behave  similarly  in  this  respect.  There 
appears  to  be  no  connexion  between  the  resistance  of  the  onion 
to  fungous  attacks  and  the  effect  of  the  toxins  on  fungi.  0.  0. 

Seed  Hairs  of  the  Milkweed.  A.  W.  Schorger  (Ind.  Eng. 
Chern.,  1925,  17,  642). — The  unicellular  lignified  hairs  of  the  milk- 
w'eed,  Ascelpias  syriaca ,  were  found  to  have  the  following  percentage 
composition:  lignin,  22-2;  pentosans,  34-6;  “  methylpentosans,” 
T1 ;  methoxyl,  3-6;  cellulose,  60-4;  a-cellulose  in  cellulose,  58-6; 
material  soluble  in  alcohol,  4-3;  in  ether,  T4;  and  ash,  TO. 

D.  G.  H. 

Phytosterol  from  Bulb  Scales  of  the  Genus  Lilium.  M. 

Mirande  ( Gompt .  rend.,  1925,  180,  1768 — 1769). — Only  the  posi¬ 
tively  birefringent  phytosterol  has  been  observed  in  22  members 
of  the  Lilium  genus  investigated  {ef.  this  vol.,  i,  618).  The  amount 
of  sterol  found  increases  with  the  age  of  the  scales  and  finally 
seems  almost  to  fill  the  cells.  It  is  suggested  that  the  function  of 
the  phytosterol  is  to  protect  the  bulb  from  bacterial  invasion  and 
from  too  rapid  drying.  L.  F.  H. 
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Tannin  of  Hevea  braziliensis.  W.  H.  Arisz  and  J.  Schweizer 
(Archief  Rubbercultuur  Nederl.- Indie,  1924,  5,  334 — 357 ;  from 
Chem.  Zentr.,  1924,  ii,  2406). — The  tannin  isolated  from  the  sap 
of  Hevea  braziliensis  gives,  besides  general  reactions  for  tannins, 
a  red  coloration  with  “  butter-yellow  ”  (benzeneazodimethyl- 
aniline)  in  the  presence  of  hydrochloric  acid.  The  mode  of  occur¬ 
rence  of  the  tannin  in  the  different  tissues  of  Hevea  is  described. 

G.  W.  R. 

Sodium  Salts  of  the  Nucleic  Acid  from  Wheat  Embryo. 

A.  Thomas  and  A.  W.  Dox  ( Z .  physiol.  Chem,.,  1925,  142,  1 — 13). — 

Nucleic  acid  from  wheat  embryo  forms  sodium  salts  containing 
4  to  8  sodium  atoms.  When  potassium  acetate  is  used  to  prevent 
emulsification  of  the  salts  during  precipitation  with  alcohol,  the 
sodium  is  partly  replaced  by  potassium  with  the  formation  of  a 
sodium  potassium  salt.  Ammonium  acetate,  under  similar  con¬ 
ditions,  converts  the  sodium  salt  of  the  nucleic  acid  into  an  acid 
sodium  ammonium  salt.  This  is  due  to  the  acetic  acid  liberated 
from  the  ammonium  acetate  by  hydrolysis;  the  hydrolysis  is 
greater  in  aqueous  alcohol  than  in  water.  The  formation  of  a 
nucleic  acid  salt  containing  8  sodium  atoms  can  only  be  explained 
on  the  theory  of  Jones  that  the  mononucleotides  are  united  by  ether 
linkings  between  the  carbohydrates.  E.  S. 

Nitrogenous  Constituents  of  the  Juice  of  the  Alfalfa 
(Lucerne)  Plant.  III.  Adenine  in  Alfalfa.  H.  B.  Vickery 
and  C.  S.  Leavenworth  (J.  Biol.  Chem.,  1925,  63,  579 — 583). — - 
The  unidentified  base,  with  a  picrate  melting  at  298°,  previously 
reported  (A.,  1924,  i,  1393)  as  occurring  in  the  juice  of  the  alfalfa 
(lucerne),  has  been  shown  to  be  adenine.  Adenine  picrate,  when 
perfectly  pure  and  heated  at  the  rate  of  1°  in  3  secs.,  has  m.  p.  298 — 
299°  (decomp.).  The  lower  values  previously  recorded  in  the 
literature  are  due  to  retention  of  a  minute  amount  of  impurity 
and  to  variations  in  the  rate  of  heating.  C.  R.  H. 

Presence  of  Gitogenin  in  Digitalis  Leaves.  A.  Windaus 
and  J.  Brunken  (Z.  physiol.  Chem.,  1925,  145,  37 — 39). — The 
substance  reported  by  Merck  ( Merck’s  Jahresb.,  1922,  86) 

as  occurring  in  digitalis  leaves  has  been  identified  with  the  gitogenin 
obtained  by  Windaus  and  Schneckenburger  (A.,  1913,  i,  1213) 
by  the  hydrolysis  of  the  gitonin  of  digitalis  seeds.  C.  R.  H. 

Presence  of  Nickel  and  Cobalt  in  Vegetables.  G.  Bertrand 
and  M.  Mokragnatz  (Bull.  Soc.  chim.,  1925,  [iv],  37,  554 — 558). — 
The  23  vegetables  examined  all  contain  nickel  and  cobalt.  The 
former  is  present  in  greater  amounts,  which  vary  from  0-01  mg. 
(tomato)  to  2  mg.  (pea),  whilst  the  quantities  of  cobalt  range  from 
0-003  mg.  (carrot)  to  0-3  mg.  (lentil)  per  kg.  of  fresh  material.  The 
nickel  is  weighed  as  nickel  dime thylgly oxime  and  the  cobalt  deter¬ 
mined  as  potassium  cobaltinitrite  or  by  a  colour  reaction.  [Cf. 

B. ,  1925,  470.]  F.  M.  H. 
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Occurrence  of  Loroglossoside  (Loroglossin)  in  Listera 
ovata,  R.  Br.,  and  Epipaetis  palustris,  Crantz,  and  its 
Reactions.  C.  Charaux  and  P.  Delauney  ( Compt .  rend.,  1925, 
180,  1770—1771;  cf.  A.,  1920,  i,  801;  1921,  i,  286;  1923,  i,  1046). 
— Loroglossoside  (loroglossin)  has  been  extracted  by  ethyl  alcohol 
from  Listera  ovata,  It.  Br.,  and  Epipaetis  palustris,  Crantz,  in  0-5 — - 
0-77%  yield.  Hydrolysis  with  acids  yields  dextrose,  and  oxidation 
with  chromic  acid  produces  a  red  coloration  and  an  odour  of  valeric 
acid.  Frohde’s  reagent  gives  a  purple  colour  changing  to  red, 
and  nitric  acid  produces  a  colourless  solution  giving  a  yellow 
coloration  with  alkalis.  L.  F.  H. 

Pedological  Chemistry.  I.  Alkalinity  of  the  Soil  in 
Relation  to  its  Lithological  Constitution.  U.  Pratolongo 
( Atti  B.  Accad.  Lincei,  1925,  [vi],  1,  238 — 243). — Aqueous  solutions 
of  calcite  and  aragonite  saturated  at  the  ordinary  temperature 
have  alkalinities  expressed  by  pK  8-0 — 8-2,  whereas  for  hydro¬ 
magnesite  the  value  is  9-2.  Investigation  of  the  solubility  curve  of 
the  system  CaC03_Na2C03-H20  at  the  ordinary  temperature  shows 
that  the  conditions  for  the  formation  and  stability  of  gaylussite 
are  the  presence  in  the  solution  of  about  5%  of  sodium  carbonate 
and  the  presence  of  calcium  carbonate ;  under  such  conditions  the 
soil  would  be  rendered  completely  sterile.  For  saturated  solutions 
of  brucite  at  the  ordinary  temperature,  the  value  of  pK  is  10.  The 
conclusion  is  reached  that  the  high  degree  of  constitutional  alkalinity 
(pK  8-8— 9-2)  exhibited  by  certain  soils  is  attributable  to  the 
presence,  not  of  aragonite  or  calcite,  but  of  hydromagnesite. 

T.  H.  P. 

Investigation  of  Soil  Acidity  by  Means  of  Pot  Experiments. 

H.  Happen  ( Z .  Pflanz.  Diing.,  1925, 4A,  202 — 214). — Barley,  turnips, 
clover,  beans,  lucerne,  mustard,  and,  probably,  wheat  and  rape  arc 
sensitive  to  “  exchange  acidity  ”  (measured  by  interaction  with  a 
neutral  salt),  but  oats,  maize,  potatoes,  serradella,  and,  probably, 
rye  are  less  sensitive.  In  pot  experiments,  with  an  acid  soil,  the 
first  group  of  crops  showed  no  response  to  the  addition  of  ammonium 
sulphate,  superphosphate,  and  “  potash  salts,”  unless  calcium 
carbonate  were  added,  whilst  the  second  group  showed  a  consider¬ 
able  response  even  in  the  absence  of  calcium  carbonate.  Physiolog¬ 
ically  alkaline  manures  are  preferable  for  crops  insensitive  to 
“  exchange  acidity,”  but  are  of  less  value  for  the  more  sensitive 
crops.  Superphosphate  does  not  increase  the  “  exchange  acidity  ” 
of  the  soil  and  is  not  physiologically  acid.  A  sufficient  amount  of 
superphosphate  prevents  the  acidifying  action  of  ammonium 
sulphates.  [Cf.  B.,  1925,  465.]  E.  M.  C. 

Simple  Apparatus  for  the  Electrometric  Measurement 
of  Hydrogen-ion  Concentration  [of  Soil  Suspensions].  M. 

Trenel  (Z.  Pflanz.  Diing.,  1925,  4A,  239 — 241). — A  standard 
quinhydrone  electrode  solution  is  contained  in  a  porous  cylinder, 
previously  impregnated  with  saturated  potassium  chloride  solution, 
and  is  introduced  into  a  1  :  2  suspension  of  soil  in  O-lA-potassium 
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chloride  solution.  The  addition  of  potassium  chloride  to  the  soil 
results  in  a  measurement  of  the  “  exchange  acidity.” 

E.  M.  C. 

Soil  Acidity  and  its  Determination.  B.  Tacke  (Z.  Pflanz. 
Diing.,  1925,  4A,  215 — 216). — The  Daikuhara  and  the  Tacke 
methods  of  determining  soil  acidity  give  discordant  results.  The 
addition  of  potassium  chloride  to  the  soil  and  calcium  carbonate 
suspension  in  the  Tacke  method  has  no  significant  effect  on  the 
“  exchange  acidity.”  E.  M.  C. 

Soil  Acidity  and  its  Determination.  E.  Raman n  (Z.  Pflanz. 
Diing.,  1925, 4A,  217 — 221). — A  general  discussion  of  the  analogies 
between  acid  “  permutites  ”  and  acid  soils,  and  the  determination 
of  the  degree  of  saturation  of  the  soil  with  respect  to  bases. 

E.  M.  C. 

Soil  Reaction.  III.  Determination  of  the  Hydrogen-ion 
Concentration  of  Soil  Suspensions  by  Means  of  the  Hydrogen 
Electrode.  E.  M.  Crowther  ( J .  Agric.  Sci.,  1925,  15,  201 — 221 ; 
cf.  Fisher,  A.,  1921,  i,  215 ;  ii,  349). — A  hydrogen  electrode  apparatus 
for  use  with  soil  suspensions  is  described.  The  buffering  curves  for 
a  number  of  soils  are  given.  These  for  any  set  of  similar  soils  are 
parallel,  although  the  individual  pa  values  may  vary.  In  any  set  of 
related  soils  there  is  a  good  correlation  between  pn  and  Hutchinson- 
McLennan  “  lime  requirement.”  The  results  obtained  for  the  effect 
of  salts  on  pB  are  in  general  agreement  with  current  theory.  The 
increase  in  acidity  caused  by  neutral  salts  is  greater  with  potassium, 
calcium,  or  barium  salts  than  with  sodium  salts.  Chlorides  give 
lower  pK  values  than  sulphates.  Extraction  with  water  increases 
the  pa  value  of  soil  suspensions.  A  soil-water  ratio  of  1:5  is 
recommended  for  water  extractions.  Methyl-red  is  shown  to  give 
untrustworthy  values  for  the  pK  of  soils.  G.  W.  R. 

Soil  Reaction.  IV.  Soil  Reaction  of  Continuously  Manured 
Plots  at  Rothamsted  and  Woburn.  E.  M.  Crowther  (>/. 
Agric.  Sci.,  1925,  15,  222 — 231 ;  cf.  preceding  abstract). — The 
author  gives  data  for  the  pK  values  of  the  continuous  barley  plots  at 
Woburn  and  the  grass  plots  at  Rothamsted.  Ammonium  sulphate 
has  caused  increased  acidity,  whilst  sodium  nitrate  has  exerted  the 
reverse  effect  to  a  smaller  extent.  Mineral  manures  have  in  general 
exerted  little  effect.  The  change  in  ps  as  the  result  of  liming  is  less 
than  might  be  expected  from  laboratory  experiments,  owing,  in 
part,  to  subsoil  acidity.  G.  W.  R. 

Soil  Reaction.  V.  Depth  Distribution  of  Reaction,  and 
Flocculation  in  Continuously  Manured  Soils.  E.  M.  Crowther 
(J.  Agric.  Sci.,  1925,  15,  232 — 236;  cf.  preceding  abstract). — The 
p h  values  of  continuously  manured  barley  plots  at  Woburn  and 
grass  plots  at  Rothamsted  change  with  increasing  depth  and  at  36  in. 
show  the  same  relationships  as  in  the  surface  soil.  The  difference 
in  pa  between  limed  and  unlimed  soils  at  Rothamsted  is  substantially 
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constant  down  to  36  in.  The  reaction  of  the  subsoil  influences  the 
effect  obtained  from  liming.  Complete  flocculation  of  1  :  5  suspen¬ 
sions  is  shown  for  the  subsoils  below  9  inches  of  plots  treated  with 
ammonium  sulphate.  G.  W.  R. 

Soil  Reaction.  VI.  Interaction  of  Acid  Soils,  Calcium 
Carbonate,  and  Water  in  Relation  to  the  Determination  of 
“Lime  Requirements.”  E.  M.  Crowther  and  W.  S.  Martin 
(J.  Agric.  Sci.,  1925,  15,  237 — 255;  cf.  preceding  abstracts). — 
Variations  in  the  results  obtained  by  the  Hutchinson-McLennan 
method  for  “  lime  requirement  ”  are  produced  when  the  conditions 
of  working  are  varied.  From  curves  showing  the  relationship 
between  the  weight  of  soil  originally  used  and  the  final  equilibrium 
concentration  of  the  calcium  hydrogen  carbonate  solution,  titration 
curves  may  be  derived  which,  however,  diverge  from  those  obtained 
electrometrically  owing  to  the  varying  calcium  concentration  in  the 
equilibrium  solutions.  In  the  presence  of  calcium  chloride,  these 
divergences  are  masked.  The  Hutchinson-McLennan  “  lime 
requirement 55  is  less  than  the  equivalent  of  the  amount  of  calcium 
hydroxide  necessary  to  give  a  neutral  soil  suspension  as  determined 
by  electrometric  titration.  “  Lime  requirements  ”  should  be  given 
as  corresponding  with  some  determined  final  concentration  of  calcium 
hydrogen  carbonate.  This  may  be  effected  by  interpolation.  The 
results  give  no  indication  of  the  intensity  of  soil  acidity,  but  show  the 
amount  of  lime  necessary  to  produce  a  considerable  reduction  in 
acidity.  The  decomposition  of  calcium  carbonate  by  acid  soils  is 
greater  in  amount  than  that  indicated  by  their  “  lime  require¬ 
ments.”  G.  W.  R. 

Physical  Properties  of  Soils.  I.  Mechanical  Properties 
Concerned  in  Cultivation.  W.  B.  Haines  ( J .  Agric.  JSci.,  1925, 
15,  178 — 200). — The  author  discusses  cohesion,  plasticity,  and 
surface  friction  in  soils.  Measurements  of  the  cohesion  of  soils  at 
different  moisture  contents  are  reported,  using  a  modification  of 
Atterberg’s  method  (Atterberg,  Int.  Mitt.  Bodenkunde,  1911,  1, 
10;  1912,2,149;  1913,3,291;  1916,6,27).  The  curves  obtained, 
whilst  generally  similar  to  those  obtained  by  Atterberg,  differ  in 
some  respects.  Plasticity  was  examined  by  means  of  an  apparatus 
in  which  the  pressure  required  to  extrude  soil-water  mixtures  of 
varying  composition  through  an  orifice  was  measured.  For  low 
moisture  contents  a  modification  of  the  Brinell  hardness  test  was 
used  and  the  curves  obtained  were  fitted  to  the  curves  obtained 
by  the  extrusion  apparatus.  Extrusion  pressure  is  connected  with 
moisture  content  by  an  exponential  function.  The  physical  proper¬ 
ties  of  clays  are  not  always  deducible  from  their  moisture  content, 
previous  treatment  exerting  an  influence.  Curves  are  given  showing 
the  relationship  between  surface  friction  and  moisture  content. 
In  the  case  of  a  heavy  soil  two  maxima  were  shown.  G.  W.  R. 
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■yy-Diethylpentane  (Tetraethylmethane).  G.  T.  Morgan, 
S.  R,.  Carter,  and  A.  E.  Duck  (J.  Ghent.  Soc.,  1925,  127,  1252— 
1259). — Triethylcarbinyl  iodide,  CEt3I,  b.  p.  71-2°/16  mm.,  153°/737 
mm.,  df  1-42,  is  produced  by  the  action  of  dry  hydrogen  iodide  on 
triethylcarbinol.  Interaction  of  zinc  diethyl  and  triethylcarbinyl 
iodide,  followed  by  successive  treatment  of  the  product  with  water 
and  hydrochloric  acid,  yields  an  oil  containing  unsaturated  com¬ 
pounds.  When  the  latter  are  removed  by  treatment  with  con¬ 
centrated  sulphuric  acid  and  the  hydrocarbon  is  dried  and  repeatedly 
fractionated,  yy -diethylpentane  is  obtained;  this  has  b.  p.  45 — 
47-5°/19  mm.,  139-2°  (eorr.)/760  mm.,  m.  p.  —  41°d;l0,  dj5  0-75651, 
FJ*  =169-4,  n\*  1-42057.  The  hydrocarbon  exhibits  the  chemical 
characteristics  of  a  paraffin,  and  measurements  of  vapour  density 
and  surface  tension  indicate  that  it  is  not  associated  in  the  vapour 
or  liquid  states.  C.  J.  S. 

Internal  Oxidation  Reactions  with  Additive  Compounds 
of  Nitrogen  Tetroxide  and  Olefines.  A.  Schaarschmidt  and 
H.  Hoemeier  (Ber.,  1925,  58,  [R],  1047 — 1054).— The  action  of 
nitrogen  peroxide  on  cv/c/ohexene  dissolved  in  light  petroleum  is 
accompanied  by  feeble  evolution  of  gas,  mainly  nitrogen,  and 
spontaneous  rise  of  temperature  to  about  30°;  if  the  product  is 
warmed  at  60 — 70°,  a  second  exothermic  change  sets  in  which 
proceeds  slowly  at  the  atmospheric  temperature,  with  copious 
evolution  of  nitrogen  containing  a  considerable  proportion  of 
nitric  oxide ;  at  140 — 150°  a  third,  vigorous  autodecomposition  is 
observed.  With  amylene  under  similar  conditions  two  phases  of 
evolution  of  gas  are  observed,  one  dependent  on  spontaneous 
heating  whereby  temperatures  of  63 — 68°  are  attained,  and  the 
second  caused  by  heating  the  product  at  80° ;  the  first  gas  contains 
a  considerable  proportion,  the  second  about  33%,  of  nitric  oxide. 
With  cetene,  the  reaction  is  much  less  vigorous ;  the  initial 
spontaneous  evolution  of  heat  causes  the  temperature  to  rise  only 
to  about  30°  and  very  little  gas  is  evolved,  whereas  at  90°  a  second 
change  occurs  accompanied  by  the  evolution  of  nitrogen  with  about 
10%  of  nitric  oxide.  The  addition  of  nitrogen  peroxide  to  olefines 
appears  to  be  liable  to  considerable  catalytic  influences,  since 
explosion  occurs  when  carbon  tetrachloride  is  used  as  diluent  for 
cycfohexene.  The  experiments  show  that  the  additive  change  is 
accompanied  by  oxidation,  whereby  nitrogen  is  formed  in  con¬ 
siderable  amount,  and  that  the  additive  compounds  undergo 
internal  oxidations  which  lead  to  the  reduction  of  nitric  oxide 
residues  mainly  to  nitrogen.  It  appears  probable  that  the 
phases  of  the  addition  correspond  with  the  production  of  two 
or  three  of  the  forms,  •CH(N0)-CH*0-N02,  •CH(N02)-CH-0-N0, 
-CH(N02)-CH-N02,  •CH(-0*N0)*CH(0*N0).  The  stability  of  the 
vol.  cxxviii.  i.  i  i 
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additive  products  is  greatly  influenced  by  the  temperature  at 
which  addition  occurs.  With  cyclohexene  at  — 30°  to  —40°, 
complicated  oxidative  reactions  take  place  and  unusually  unstable 
liquids  result;  addition  at  —50°  yielded  a  product  which  exploded 
at  —30°.  The  change  appears  also  to  be  influenced  by  the  presence 
of  traces  of  moisture,  or  of  nitric  acid  or  nitrogen  trioxide  in  the 
nitrogen  tetroxide.  H.  W. 

a-Phenyl-A'O'-pentadi-inene.  C.  Rrevost  ( Compt .  rend.,  1925, 
180,  1851 — 4853). — sPyS-Tctrabromo-a-phenylpentane,  obtained 

from  a-plienyl-Aa-penten-y-ol,  yields,  on  treatment  with  alcoholic 
potassium  hydroxide,  oL-phenyl-Aiy-pentadi-inene,  m.  p.  22-3°, 
df  0-9745,  n\\  1-6368,  two  stereoisomeric  tetrabromides,  m.  p. 
97-7°  and  127 — 131°.  The  exaltation  of  the  molecular  refractivity 
of  the  diacetylenic  hydrocarbon  and  its  high  refractive  dispersion 
are  notable.  L.  F.  H. 

Action  of  Free  Thiocyanogen  on  Unsaturated  Compounds. 

E.  Soderback. — (See  i,  899.) 

Partial  Dehalogenation  of  Polyhalogen  Derivatives.  B.  K. 

Merejkovski  (Bull.  Boc.  chim.,  1925,  [iv],  37,  711 — 713). — 
apy-Tribromobutane  (A.,  1923,  i,  527)  on  treatment  with  zinc  in 
methyl-alcoholic  solution  in  the  presence  of  a  little  water  and 
moderating  the  reaction  by  cooling  gives,  in  50%  of  the  theoretical 
yield,  a-bromo-fi-methyl-kP-propene,  b.  p.  94-2 — 95-2°/774  mm.,  n'f! 
1-46886,  df  1-31335,  together  with  methyl  (i-methyl-A^-propenyl 
ether,  b.  p.  68°/773  mm.,  df  0-76975,  rif  1-396412.  In  the  absence 
of  cooling,  much  isobutylene  is  formed.  Replacement  of  the 
methyl  alcohol  by  ethyl  alcohol  yields  a  mixture  of  the  corresponding 
ethyl  ether  and  bromobutylene  which  cannot  be  separated  by 
fractional  distillation.  R.  B. 

Dehydrogenation  and  Dehydration  of  Alcohols  over  a  Zinc 
Oxide  Catalyst.  W.  A.  Lazier  and  H.  Adkins  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  1719 — 1722). — The  relative  rates  of  reactivity  of 
ethyl,  n-propyl,  isopropyl,  w-butyl,  sec.-butyl,  and  isobutyl  alcohols 
over  a  zinc  oxide  catalyst  (A.,  1924,  ii,  159)  are  approximately  the 
same  as  over  an  alumina  catalyst  (this  vol.,  i,  626),  but  the  rate  of 
reaction  in  the  latter  case  is  several  times  greater  at  any  given 
temperature.  With  the  four  primary  alcohols,  the  proportion  of 
dehydration  to  dehydrogenation  is  apparently  independent  of  the 
temperature.  In  the  case  of  the  secondary  alcohols,  temperature 
has  a  marked  effect  on  the  proportions  of  dehydration  to  dehydro¬ 
genation,  the  latter  reaction  being  favoured  by  higher  temperatures, 
and  the  temperature  coefficient  of  reaction  is  much  higher  than  with 
the  primary  alcohols.  Over  the  temperature  range  340 — 440° 
the  percentage  of  dehydration  in  the  total  reaction  is  as  follows  : 
ethyl  alcohol,  10%,  propyl  alcohol,  16%,  isopropyl  alcohol,  89—71%, 
butyl  alcohol,  15%,  isobutyl  alcohol,  31-5%,  and  sec. -butyl  alcohol, 
88—73%.  '  R.  B. 
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Alcohols  Present  in  the  Wax  of  American  Cotton.  R.  G. 

Fargher  and  M.  E.  Probert  (J.  Text.  Inst.,  1924,  15,  t  337 — 346). 
— It  was  previously  reported  (A.,  1923,  i,  278)  that  gossypyl  alcohol 
appeared  to  exist  in  three  forms  which  gave  identical  derivatives. 
This  and  other  anomalies  have  now  been  explained  as  the  result 
of  closer  examination,  based  chiefly  on  fractional  crystallisation 
of  the  crude  acetates.  Small  quantities  of  other  alcohols  and 
glycols  were  present  in  the  so-called  [5-  and  y-forms.  The  alcohols 
present  in  the  wax  of  American  cotton  are  chiefly  (1)  montanyl, 
C28H58°>  m-  P-  83-5°,  and  (2)  gossypyl,  C30H62O,  m.  p.  85°,  and 
small  quantities  of  (3)  an  alcohol ,  C32H660,  m.  p.  87 — 87-5°  ( acetate , 
m.  p.  72-5° ;  benzoate ,  m.  p.  69 — 69*5° ;  corresponding  acid,  C^H^Og, 
m.  p.  88°;  its  methyl  ester,  m.  p.  72-5 — 73°;  and  anilide,  m.  p. 
105 — 105-5°),  (4)  an  alcohol,  C^H^O,  m.  p.  88-5 — 89°  ( acetate ,  m.  p. 
74-5°;  benzoate,  m.  p.  71-5 — 72-5°;  corresponding  acid,  C32H6802, 
apparently  that  previously  described),  and  (5)  a  glycol,  O^H^Og 
(possibly  a  mixture  of  C28  and  C30  members),  m.  p.  91-5—92-5° 
( diacetate ,  m.  p.  58—59° ;  dibenzoate,  m.  p.  46°).  The  data  now 
assigned  to  the  derivatives  of  montanyl  and  gossypyl  alcohols  are 
more  trustworthy  than  those  in  the  previous  paper.  J.  C.  W. 

Constituents  of  the  Wax  of  American  (Mississippi  Delta) 
Cotton.  P.  H.  Clifford  and  M.  E.  Probert  (J.  Text.  Inst., 
1924,  15,  t  401 — 413). — The  earlier  method  for  the  extraction  of 
wax  from  cotton  (A.,  1924,  i,  278)  was  open  to  some  objections  due 
to  the  use  of  crude  benzene  and  live  steam.  An  extract  obtained 
by  percolation  with  chloroform  has  now  been  examined  and  it  is 
shown  that  the  earlier  results  were  erroneous  only  with  regard  to 
the  hydrocarbon  fraction.  The  ingredients  isolated  are  as  follows  : 
Alcohols :  montanyl,  gossypyl,  C32  and  C34  alcohols,  C28  and 
glycols  (mixed)  (see  preceding  abstract),  glycerol,  amyrin,  lupeol, 
sitosterol,  and  a  sterol,  C34H580.  Free  acids  :  C32Hr>402,  ^34®68^2> 
gossypic,  montanic,  palmitic,  stearic,  oleic,  carnaubic.  Acids  as 
esters  :  palmitic,  stearic,  oleic,  carnaubic.  Hydrocarbons  :  hepta- 
cosane(  ?),  liquids,  b.  p.  205 — 240°/15  mm.,  and  b.  p.  225 — 275°/2 
mm.  Wax  esters :  mixtures,  including  esters  of  melissic  acid  and 
sterol  esters  of  carnaubic  acid.  Also  sitosterol  glucoside  and 
resinous  matter. 

Most  of  these  compounds  and  their  derivatives  have  been 
described  previously,  but  the  sterol,  C34H580  (m.  p.  197 — 199°; 
acetate,  m.  p.  213 — 213-5°),  appears  to  be  new.  J.  C.  W. 

Constituents  of  the  Wax  of  Egyptian  Sakellaridis  Cotton. 

R.  G.  Fargher  and  L.  Higginbotham  (< J .  Text.  Inst.,  1924,  15,  t 
419 — 433). — The  constituents  of  the  wax  of  Egyptian  cotton, 
obtained  by  percolation  with  chloroform,  are  similar  to  those  of 
American  cotton  wax,  many  being  identical.  The  chief  difference 
is  that  the  sitosterol  and  its  glucoside  in  American  cotton  are 
replaced  by  another  phytosterol  and  glucoside,  whilst  Egyptian 
cotton  contains  a  greater  proportion  of  wax  esters.  The  substances 
isolated  are  as  follows.  Alcohols :  gossypyl,  montanyl,  ceryl, 
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an  alcohol  C32H660,  a  glycol,  C30H62O2(  ?),  glycerol,  amyrin,  and  a 
phytosterol,  C29H50O,  m.  p.  136°,  [a]};’  —33-8°  (acetate,  m.  p.  124-5 — 
125-5°,  forming  a  dibromide,  m.  p.  125 — 126° ;  benzoate,  m.  p.  145 — 
146°)  which  occurs  also  as  the  glucoside,  m.  p.  295 — 300°  ( acetate , 
m.  p.  168 — 169°,  [a]„  — 21°).  Free  acids  :  palmitic,  stearic, 
carnaubic,  montanic,  an  acid  C34H6802,  isobehenic(  ?),  oleic,  and  resin 
acids.  Combined  acids :  palmitic,  stearic,  carnaubic,  montanic, 
gossypic,  lignoceric,  and  melissic.  Hydrocarbons  :  triacontane  and 
a  mixture  of  unsaturated  hydrocarbons  contaminated  with  resins. 
Of  the  combined  acids,  the  common  fatty  acids  are  present  mainly 
in  the  form  of  glycerides,  whilst  the  others  occur  as  wax  esters.  The 
chief  is  gossypyl  camaubate,  C54H108O2,  m.  p.  75 — 76°,  whilst 
gossypyl  gossypate,  C60H123O2,  m.  p.  86 — 87°,  and  montanyl  montanate, 
C56Hn202,  m.  p.  86 — 87°,  were  isolated  from  other  fractions  of  the 
crude  wax.  J.  C.  W. 

Metallic  Compounds  of  the  Enolic  Forms  of  Carbonyl 
Compounds  and  their  Application  to  Syntheses.  III.  Action 
of  Carbon  Monoxide  on  Ketone-  and  Ester-enolates .  H. 

Scheibler  and  0.  Schmidt. — (See  i,  917.) 

Metallic  Compounds  of  the  Enolic  Forms  of  Carbonyl 
Compounds  and  their  Application  to  Syntheses.  IV. 
Reaction  between  Ester-enolates  and  Alkyl  or  Acyl  Halides. 

H.  Scheibler,  E.  Marheukel,  and  D.  Bassanov. — (See  i,  918.) 

Preparation  of  Esters.  A.  Wahl  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  713 — 717;  cf.  Senderens,  this  vol.,  i,  113;  Wuyts,  ibid., 
i,  501). — Yields  of  ethyl  oxalate  up  to  75 — 80%  of  the  theoretical 
are  obtained  by  distilling  the  acid  and  alcohol  in  the  presence  of 
chloroform,  which  removes  the  water  continuously  as  it  is  formed 
(cf.  Hultman,  Davis,  and  Clarke,  A.,  1921,  ii,  325);  with  benzene 
the  yield  amounts  to  80 — 85  % .  Esterification  of  glycerol  with  acetic 
acid,  using  toluene  to  remove  water,  yields  diacetin,  b.  p.  155 — 
156°/15  mm.,  an  azeotropic  mixture,  b.  p.  83 — 85°,  distilling  during 
the  reaction  and  separating  into  two  layers.  Formic  acid  (80%) 
similarly  yields  diformin  (glyceryl  diformate),  b.  p.  158— 160°/18 
mm.  R.  B. 

Esterification  of  Aliphatic  Acids  in  Glycerol.  A.  Kail  an 

and  H.  Raupenstrauch  (Monatsh.,  1925,  45,  485 — 518). — The 
rates  of  esterification  of  heptoic  acid  in  absolute  glycerol,  of  iso- 
and  n -valeric  and  hexoic  acids  in  absolute  and  aqueous  glycerol,  in 
presence  of  hydrochloric  acid,  at  25°,  have  been  measured.  Con¬ 
trary  to  esterification  in  mixtures  rich  in  water,  the  unimolecular 
reaction  constants  are  proportional  to  the  total  concentration  of 
hydrogen  chloride.  In  the  case  of  n-valeric  acid,  a  measurement 
was  also  made  of  the  rate  of  esterification  in  presence  of  sulphuric 
acid  in  aqueous  glycerol.  Expressions  are  derived  for  the  variation 
of  the  velocity  constants  with  the  water  content  of  the  system  in 
the  cases  of  the  valeric  acids.  The  velocity  constants  for  the 
esterification  of  the  above  normal  aliphatic  acids  have  the  same 
value,  with  the  same  catalyst,  as  that  for  ii- butyric  acid,  whilst  the 
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constant  for  isovaleric  acid  is  much  smaller.  The  retarding 
influence  of  water  is  also  the  same  as  in  the  case  of  n-butyric  acid, 
and  similarly  much  less  in  the  case  of  glycerol  than  in  that  of  ethyl 
alcohol.  Thus,  in  presence  of  N /6-hydrogen  chloride,  the  above 
aliphatic  acids  are  esterified,  with  ethyl  alcohol,  in  mixtures  con¬ 
taining  0*03  mol.  of  water  per  litre,  about  four  times  as  rapidly  as 
with  glycerol,  whilst  when  the  water  concentration  is  4/3  mols. 
per  litre  the  rates  are  about  the  same.  The  rate  of  esterification  at 
35°  is  2-7  times  that  at  25°.  The  rate  of  esterification  of  sulphuric 
acid  with  glycerol  in  presence  of  water  is  proportional  to  the  3/2 
power  of  its  concentration,  n- Valeric  acid  is  esterified  with 
glycerol  about  1-7  times  as  fast  in  presence  of  hydrochloric  acid  as 
in  presence  of  sulphuric  acid.  Measurements  of  the  rates  of  esteri¬ 
fication  of  iso-  and  n- valeric,  hexoic,  and  heptoic  acids,  in  absence  of 
catalyst,  were  made  at  183-5°,  both  with  absolute  and  aqueous 
glycerol,  and  showed  that  the  rate  of  esterification  under  these 
conditions  is  proportional  to  the  3/2  power  of  the  concentration 
of  the  acid  present,  indicating  a  catalysis  by  hydrogen  ions.  Water 
acts  as  an  accelerator  up  to  a  concentration  of  7  mols. /litre,  there¬ 
after  exerting  a  retarding  influence.  F.  G.  W. 

“  C4-Saccharinic  Acids."  III.  Preparation  of  dl-a|3-Di- 
hydroxyisobutyric  Acid  and  Some  of  its  Derivatives. 

J.  W.  E.  Glattfield  and  L.  P.  Sherman  (J.  Amer.  Chem.  Soc., 
1925,  47,  1742—1751;  cf.  A.,  1921,  i,  7;  1922,  i,  318).— The 
saccharinic  acids  are  now  defined  as  the  acids  which  would  result 
from  an  hydroxyaldehyde,  C„H2wO„,  in  which  one  hydroxyl  group 
is  attached  to  each  carbon  atom  except  the  aldehyde  carbon  atom, 
if  the  aldehyde  group  were  oxidised  to  carboxyl  at  the  expense  of  one 
of  the  :OOH  groups,  which  would  be  reduced  to  a  :CH  group.  Thus 
a p - dihy droxy isob utyric  acid  is  a  saccharinic  acid  derived  in  this 
way  from  trihydroxyisobutaldehyde.  a|3-Dihydroxytsobutyric  acid, 
m.  p.  104°,  is  obtained  in  32%  yield  by  the  action  of  silver  oxide  on 
P-chloro-a-hydroxyisobutyric  acid,  as  compared  with  10 — 16% 
yields  by  Melikoff’s  method  (A.,  1886, 1009),  the  (3-chloro-a-hydroxy- 
isobutyric  acid  being  obtained  by  Ultee’s  modification  of  Bischoli’s 
method  (A.,  1909,  i,  293).  The  dihydroxy wobutyric  acid  is  also 
obtained  from  (3-ketopropyl  formate,  prepared  in  39-5%  yield  by  a 
modification  of  Henry’s  method  (A.,  1902,  i,  736),  which  with 
aqueous  hydrogen  cyanide  is  converted  into  a  p -dihy droxyiso - 
butyronitrile.  Hydrolysis  with  hydrochloric  acid  and  crystallisation 
of  the  calcium  salt  (+7H20)  yield  the  a 8  -dihydroxy  isobutyric  acid, 
m.  p.  104°.  The  phenylhydrazide,  m.  p.  107°,  and  the  cupric 
(+2H20),  manganous  (+2H20),  cadmium  (  +  1-5H20),  and  zinc 
(+2H20)  salts  are  described.  Attempts  to  resolve  the  acid  with 
strychnine,  quinine,  and  brucine  were  unsuccessful;  brucine  gave 
some  evidence  of  resolution,  but  the  active  acid  was  apparently 
racemised  in  preparing  its  calcium  salt.  R.  B. 

Japanese  Plants.  IV.  Saturated  Fatty  Acids  in  Camphor 
Seed  Fat.  S.  Komatsu  and  S.  Yamada  (Mem.  Coll.  Sci.  Kyoto, 
1925,  8,  253 — 256). — The  fat  extracted  from  camphor  seeds 
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(Laurus  camphora)  had  d 25  0-9308,  nf>  1-451,  m.  p.  21°,  solidif.  p. 
13-7°,  acid  value  1-82,  saponification  value,  283-8,  iodine  value 
(Wijs)  4-56;  it  contains  1-1%  of  unsaponifiable  matter.  The 
saponifiable  portion  contains  21%  of  unsaturated  acids  and  79%  of 
saturated  acids,  the  latter  being  present  as  glycerides  of  octoic  and 
lauric  acids.  C.  J.  S. 

Oxidation  of  the  Ammonium  Salts  of  Normal  Saturated 
Fatty  Acids  and  its  Biological  Significance.  P.  W.  Clutter- 
buck  and  H.  S.  Paper  ( Biochem .  J.,  1925,  19,  385 — 396). — The 
oxidation  was  carried  out  by  heating  the  fatty  acid  with  ammonia 
and  hydrogen  peroxide  under  a  reflux  condenser  on  the  water-bath. 
Stearic  acid  yielded  methyl  pentadecyl  ketone  as  a  (3-oxidation 
product  and  y-ketostearic  acid,  m.  p.  97°.  Palmitic  acid  yielded 
y-ketopalmitic  acid,  m.  p.  91 — 92°,  myristic  acid  y-ketomyristic  acid, 
m.  p.  87°.  w-Hexoic,  w-heptoie,  and  n-octoic  acids  yielded  the 
respective  y-keto-  and  8-keto-acids,  which  were  isolated  as  the 
semicarbazones  and  oximes.  y-Ketohexoic  acid  semicarbazone, 
m.  p.  170°  (decomp.),  8-ketohexoie  acid  semicarbazone,  m.  p.  173°, 
y -ketoheptoic  acid  semicarbazone ,  m.  p.  152°  (decomp.),  ^-ketoheptoic 
acid  semicarbazone ,  m.  p.  194°  (decomp.),  y -keto-octoic  acid  semi¬ 
carbazone,  m.  p.  153°  (decomp.),  and  Z-keto-octoic  acid  semicarbazone, 
m.  p.  187°  (decomp.)  are  described.  All  the  above  y-  and  8-acids 
have  been  synthesised  for  comparative  purposes.  No  hydroxy- 
acids  could  be  detected  in  the  products  of  oxidation.  The  possibility 
of  the  occurrence  Of  y-  and  8-oxidation  in  the  body  is  discussed. 

s.  s.  z. 

General  Synthesis  of  a-Unsaturated  Acids  from  Malonic 
Acids.  S.  Dutt  (J.  Indian  Chem.  Soc.,  1925,  1,  297 — 301). — 
Malonic  acid  readily  condenses  with  aldehydes  in  the  presence  of 
piperidine  in  pyridine  solution  to  yield  alkylidene-  and  arylidene- 
malonic  acids  which,  under  the  influence  of  pyridine  at  100°,  readily 
lose  1  mol.  of  carbon  dioxide,  yielding  the  a-unsaturated  mono- 
carboxylic  acids  in  good  yields,  the  whole  reaction  being  carried 
out  in  one  stage  in  a  few  hours.  Aromatic  hydroxyaldehydes 
either  do  not  condense  or  give  very  bad  yields,  this  difficulty  being 
overcome  by  employing  their  carbethoxy  derivatives.  Ketones 
also  react,  but  the  yields  are  smaller.  J.  W.  B. 

Linoleic  Acid  and  its  Anhydride.  D.  Holde  and  R.  Centner 
(Ber.,  1925,  58,  [2?],  1067 — -1071). — Linoleic  acid  has  m.  p.  — 8°  to 
-7°,  b.  p.  202°  (corr.)/l-4  mm.,  d\8  0-9038,  df8  0-9007,  n i)'5  1-4715, 
Wx)l  s  1-4683.  Linoleic  anhydride,  prepared  by  the  action  of  acetic 
anhydride  on  the  acid  and  purified  by  crystallisation  from  light 
petroleum  in  an  atmosphere  of  carbon  dioxide,  has  m.  p.  —3-5°  to 
-2-8°,  df'6  0-901,  w}>15  1-4775,  nf}  5  1-4737.  H.  W. 

Additive  Products  of  Iodine  Monobromide  and  Hypo- 
iodous  Acid  with  Unsaturated  Compounds.  I.  D.  Holde 
and  A.  Gorgas  (Ber.,  1925,  58,  [B],  1071 — 1074). — Determinations 
of  the  iodine  number  by  the  methods  of  Hanus  and  of  Margosches, 
Hinner,  and  Friedmann  (cf.  A.,  1924,  i,  828)  give  concordant  results 
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with  erucic,  oleic,  and  linoleic  acids,  whereas  with  cholesterol  the 
latter  method  fails.  The  product  obtained  from  erucic  acid  in  the 
Hanus  determination  is  bromoiodobehenic  acid,  m.  p.  38°,  df  1-2479, 
nf,  1-4922,  whereas  linoleic  acid  gives  dibromodi-iodostearic  acid,  m.  p. 
77-8°.  Oleic,  erucic,  and  linoleic  acids  are  converted  during  the 
process  of  Margosches,  Hinner,  and  Friedmann  into  iodohydroxy- 
stearic  acid,  d\zl  1-2070,  wj,5'1  1-4962;  iodokydroxybehenic  acid,  df* 
1-1599,  Wp8  1-4931,  and  di-iododihydroxystearic  acid,  d\rs  1-369, 
%]D7a  1-5195,  respectively.  H.  W. 

Chemical  Nature  of  Fats.  II.  Iodine  Super-number  of 
Fatty  Oils  and  Unsaturated  Fatty  Acids  of  Similar  Iodine 
Number.  B.  M.  Margosches,  L.  Friedmann,  E.  Scheinost, 
and  W.  Tschorner  (Ber.,  1925,  58,  [R],  1064—1067 ;  cf.  this  vol., 
i,  629). — The  possibility  of  utilising  the  iodine  super-number  for  the 
discrimination  of  oils  of  similar  iodine  number  is  established  by 
observations  with  poppy  and  sunflower  oils,  sesame  and  cotton-seed 
oils,  almond  and  rape-seed  oils.  Further,  the  compositions  of 
mixtures  of  olive  and  castor  oil  can  be  determined  through  the 
iodine  super-number  with  an  accuracy  of  about  5%,  the  best  results 
being  obtained  with  mixtures  rich  in  olive  oil.  The  presence  of 
hydroxyl  groups  in  the  oil  appears  to  accelerate  the  reaction.  With 
oleic  acid,  the  absorption  of  iodine  follows  the  same  course  as  with 
oils  ( loc .  cit.),  whereas  with  elaidic  acid  the  iodine  number  remains 
constant  at  the  Hiibl  value,  although  the  acidity  increases  probably 
owing  to  the  reaction 

R:CHI-CH(OH)-R2+HOH  R:CH(OH)-CH(OH)-R2-fHI. 

H.  W. 

Hydrogenation  of  Triple  Linkings ;  Formation  of  cis- 
Ethylenic  Compounds.  M.  Bourguel  ( Compt .  rend.,  1925, 
180,  1753 — 1755). — By  hydrogenation  at  the  ordinary  temperature 
in  the  presence  of  colloidal  palladium,  acetylenic  compounds  are 
converted  almost  entirely  into  cr's-ethylenic  compounds,  in  contra¬ 
diction  to  some  results  of  other  workers.  Phenylpropiolic  acid 
under  these  conditions  yields  only  isocinnamie  acid  (cf.  Paal  and 
Hartmann,  A.,  1909,  i,  926) ;  tolane  gives  almost  entirely  isostilbene 
(Kelber  and  Schwarz,  A.,  1912,  i,  617);  tetrolic  acid  yields  entirely 
isocrotonic  acid;  pc-dimethyl-At'-hexinene-Pe-diol  yields  mainly 
one  isomeride,  m.  p.  67 — 68°,  and  a  very  small  amount  of  a  second 
isomeride,  m.  p.  76-5°,  which  has  probably  the  cis-configuration 
(cf.  Zalkind,  A.,  1914,  ii,  257);  acetylenedicarboxylic  acid  gives 
solely  maleic  acid.  L.  F.  H. 

Hepto-  and  Nono-dilactones.  G.  M.  Bennett  (J.  Chem.  Soc., 
1925,  127,  1277 — 1282). — The  dilactone  of  pp'-dihydroxydiethyl- 
malonic  acid  (bis-7-butyrolactone-aa-spiran)  is  easily  formed  by 
boiling  ethyl  pp'-dimethoxydiethylmalonate  with  concentrated 
hydriodic  acid.  The  following  method  also  yields  the  dilactone. 
Benzyl  fi-hydroxyethyl  ether,  b.  p.  138°/15  mm.,  is  prepared  by  the 
action  of  benzyl  chloride  on  a  mixture  of  glycol  and  sodium 
ethoxide.  Benzyl  chloroethyl  ether,  b.  p.  124°/20  mm.,  df  1-109, 
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nf,  1-5204,  is  obtained  when  a  mixture  of  benzyl  hydroxymethyl 
ether  and  dimethylaniline  is  treated  at  30°  with  thionyl  chloride, 
the  reaction  product  poured  into  dilute  hydrochloric  acid,  washed, 
and  distilled.  When  ethyl  malonate,  in  alcoholic  solution,  is 
treated  at  100°  with  two  successive  quantities  of  sodium  (1  equiv.) 
and  benzyl  chloroethyl  ether  (1  equiv.),  a  crude  ester  is  produced, 
from  which,  by  hydrolysis  with  alcoholic  potassium  hydroxide, 
there  is  obtained  -dibenzyloxydiethylmalonic  acid, 
(C7H70*CH2*CH2)2C(C02H)2, 

m.  p.  120°,  which  forms  calcium  and  silver  salts.  By  the  action  of 
fuming  hydrobromic  acid  on  the  crude  ester  the  corresponding 
dilactone  is  produced.  By  the  action  of  alcoholic  sodium  ethoxide 
on  di-$-chloroethyl  malonate ,  b.  p.  164°/15  mm.,  which  is  prepared 
from  malonyl  chloride  and  ethylene  chlorohydrin,  small  yields  of  the 
dilactone  are  also  obtained.  The  crystallographic  characteristics 
of  the  heptodilactone  are  described. 

The  dilactone  of  pp'-dihydroxy-di-w-propylmalonic  acid  (bis- 
•y-valerolactone-aa-spiran)  is  formed  by  boiling  ethyl  diallyl- 
malonate  with  70%  sulphuric  acid.  Its  crystallographic  properties 
are  recorded.  C.  J.  S. 

Ring-chain  Tautomerism.  XIV.  Structure  of  Balbiano’s 
Acid.  E.  Rothstein,  A.  Stevenson,  and  J.  F.  Thorpe  (J.  Chem. 
Soc.,  1925, 127,  1072 — 1080). — The  “  oxide  ”  formula  for  Balbiano’s 
acid  (cf.  A.,  1893,  i,  174 ;  1894,  i,  614)  is  untenable,  and  it  is  a -heto- 
$$-dimethylpentane-oiy-dicarboxylic  acid  ;  diethyl  ester,  b.  p.  148 — 
149°/ll-5  mm.  On  reduction  with  hydrogen  iodide  and  red  phos¬ 
phorus,  the  sole  product  is  <x'-hydroxy-cc$$4rimethylglutaric  acid 
y-lactone  (I),  m.  p.  162 — 163°.  This  differs  from  Blanc’s  synthetic 
lactonic  acid  (II)  (A.,  1901,  i,  119),  which  is  prepared  as  follows  : 
PP-dimethylsuccinic  anhydride  — >  chloride  of  a-carbethoxy-p- 
methylpropane-p-carboxylic  acid — >  ethyl  pp-dimethyl-laevulate — > 
pp-dimethyl-laevulic  acid  — >  nitrile  — >  (/.-hydroxy  -  a  p  p  -  trimethyl  - 
glutaric  acid  y-lactone  (II),  m.  p.  165-5°.  The  structures  assigned  to 
the  lactonic  acids,  m.  p.  165-5 — 166°  and  m.  p.  163°,  described  by 
Pandya  and  Thorpe  (T.,  1923,  123,  2852)  must  be  interchanged, 
whilst  the  lactonic  acid  prepared  by  Chandrasena,  Ingold,  and 
Thorpe  (T.,  1922, 121, 1550)  has  formula  II,  so  that  their  proof  of  the 
existence  of  a  bridged  phase  in  a-campholytic  acid  is  invalid. 

When  a  benzene  solution  of  the  diethyl  ester  of  Balbiano’s  acid 
reacts  with  ethyl  bromoacetate  and  zinc  in  presence  of  iodine, 
distillation  yields  the  y-lactone  of  §t-dicarbethoxy-h-hydroxy-yy- 
dimethylpentane-^-carboxylic  acid,  which  exists  in  two  stereoisomeric 
'modifications,  m.  p.  86°  and  m.  p.  115°;  as  their  mixture  has  a 
considerably  lower  m.  p.,  it  is  improbable  that  Balbiano  isolated  the 
two  stereoisomerides  of  I.  On  hydrolysis  both  give  the  same 
lactonic  acid,  m.  p.  178°,  whilst  the  latter  also  yields  an  isomeric  acid, 
m.  p.  140°  (decomp.).  Ethyl  methoxycaronate,  b.  p.  120°/18  mm. 
(prepared  from  ethyl  aa'-dibromo-pp-dimethylglutarate),  is  con¬ 
verted  by  hydrogen  bromide  into  the  hydrated  form  of  a-keto-PP- 
dimethylglutaric  acid,  m.  p.  84°;  its  ethyl  ester,  b.  p.  140 — 141°/13 
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mm.,  reacts  with  ethyl  bromoacetate  and  zinc,  and  distillation  of  the 
product  yields  the  lactone  of  yS-dicarbethoxy-y-hydroxy- (3 ^-dimethyl- 
butane  -  ol  -  carboxylic  acid.  This  is  hydrolysed  to  the  corresponding 
acid,  m.  p.  132°  (decomp.),  together  with  the  anhydride,  m.  p.  126 — 
128°,  which  is  formed  spontaneously  from  the  acid.  F.  M.  H. 

“  a-Ethyl-aa'-thiodilactic  Acid.”  It.  Ahlberg  (Ber.,  1925, 
58,  [5],  1061 — 1062). — The  action  of  sodium  a-thiolpropionate  on 
ethyl  a-bromo-a-methylbutyrate  in  the  presence  of  sodium  ethoxide 
in  alcoholic  solution  leads  to  a  mixture  of  ethyl  hydrogen  salts  which 
cannot  be  separated  from  one  another  by  fractional  distillation. 
From  the  corresponding  mixture  of  acids 

C02H-CHMe-S*CMeEt*C02H, 

a  racemic  form,  m.  p.  133°,  is  readily  isolated  by  means  of  its 
sparingly  soluble,  non-resolvable  brucine  salt;  the  mother-liquors 
from  this  salt  yield  two  further  racemic  acids,  m.  p.  93°  and  86 — 89°, 
respectively,  which  are  isolated  through  their  potassium  hydrogen 
salts  and  separated  by  taking  advantage  of  the  ability  of  the  acid 
of  lower  m.  p.  to  yield  a  crystalline  cinchonidine  salt.  Possibly  a 
fourth  acid  exists  which  resembles  that  of  m.  p.  133°  in  solubility 
and  m.  p.  H.  W. 

Autoxidation  of  Organic  Compounds.  IV.  Autoxidation 
of  Ketens.  H.  Staudinger,  K.  Dyckerhoff,  H.  W.  Klever, 
and  L.  Ruzicka. — (See  i,  933.) 

Ketenic  Decomposition  of  Ketones  :  Acetylacetone, 
Diacetyl,  and  Pinacolin.  C.  D.  Hurd  and  W.  H.  Tallyn  {J. 
Amer.  Chem.  Soc.,  1925,  47,  1779 — 1782). — Acetylacetone  undergoes 
pyrogenic  decomposition  giving  keten  in  yields  of  more  than  10% 
at  temperatures  between  610 — 650°,  the  maximum  yield,  16*7%, 
being  obtained  at  635°.  No  acetylketen  or  carbon  suboxide  is 
formed  and  the  decomposition  is  probably  represented  by 
COMe*CH2*COMe  ->  2CH2:CO+CH4.  Since  the  yield  of  keten 
from  acetylacetone  is  very  low  at  700°,  the  optimum  temperature 
for  the  production  of  keten  from  acetone  (this  vol.,  i,  785),  it  is 
improbable  that  acetone  is  a  major  product  in  this  reaction  or  that 
acetylacetone  is  formed  in  the  pyrogenic  decomposition  of  acetone. 
Pinacolin  gives  less  than  2%  of  keten  and  no  dimethylketen,  whilst 
at  605 — 625°  diacetyl  gives  10-8 — 14*5%  of  keten,  probably 
according  to  the  equation  COMe*COMe  =  CH2*CO+ CO+CH4. 
Acetone  is  possibly  an  intermediate  product  (cf.  A.,  1923,  i,  312, 
1060).  R.  B. 

Relative  Reducing  Powers  of  Some  Common  Sugars. 

A.  W.  Rowe  and  B.  S.  Wiener  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
1698 — 1701 ;  cf.  Greenwald,  Gross,  and  Samet,  this  vol.,  i,  185). — 
Determinations  of  the  reduction  coefficients  of  dextrose,  laevulose, 
galactose,  mannose,  lactose,  and  maltose  by  the  Folin-Wu  and  the 
modified  Lewis-Benedict  methods  show  that  all  of  these  sugars  in 
aqueous  solution  have  different  reaction  velocities,  and  in  conse¬ 
quence  significant  errors  may  be  introduced  into  methods  of  blood 
analysis  in  which  time  is  specified  and  reaction  incomplete.  In 
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mixtures  of  sugars,  the  reduction  is  proportional  to  the  relative 
amounts  of  the  various  sugars  and  to  their  several  reducing  powers. 
The  values  obtained  for  the  reduction  coefficients  in  aqueous 
solution  are  valid  in  blood  plasma.  Examination  of  the  time 
factor  indicates  that  on  longer  boiling  the  disaccharides  undergo 
hydrolysis.  R.  B. 

Dynamic  Isomerism.  XVIII.  Mechanism  of  Muta- 
rotation.  T.  M.  Lowry  ( J .  Chem.  Soc.,  1925, 127,  1371 — 1385). — 
Mainly  polemical  against  the  view  of  Baker,  Ingold,  and  Thorpe 
that  water  “  does  not  intervene  ”  in  the  mutarotation  of  the  sugars. 
The  mechanism  of  mutarotation  in  reducing  sugars  is  explained, 
on  the  basis  of  the  electronic  theory  of  valency,  as  a  reversible 
isomeric  change  involving  the  intermediate  formation  of  an  alde¬ 
hyde  or  its  hydrate,  water  playing  an  essential  part  in  the  process. 
A  definite  role  is  assigned  to  those  chemical  reagents  which  appear 
to  be  necessary  to  enable  the  mutarotation  to  proceed.  The 
initial  stage  of  the  conversion  of  the  oxidic  form  of  the  sugar  into 
the  aldehydic  form  is  regarded  as  involving  the  union  of  the  sugar 
with  base  plus  water  or  with  acid  plus  water  to  form  salts  of  the 
same  bipolar  molecule  which  differ  only  in  the  nature  of  the  two 
“  free  ions  ”  which  are  associated  with  the  “  bound  ions  ”  of  the 
complex.  C.  J.  S. 

Dynamic  Isomerism.  XIX.  Arrest  of  Mutarotation  of 
Tetramethylglucose.  T.  M.  Lowry  and  E.  M.  Richards  ( J . 
Chem.  Soc.,  1925,  127,  1385 — 1401). — The  mutarotation  of  tetra¬ 
methylglucose  in  chloroform  was  found,  in  one  instance,  to  be 
inhibited  during  a  period  of  10  days,  this  being  attributed  to  the 
presence  of  carbonyl  chloride,  which  eliminates  traces  of  catalysts. 
In  benzene,  the  velocity  of  mutarotation  was  reduced  eightfold  by 
careful  drying,  but  the  addition  of  water  caused  a  very  rapid 
mutarotation;  this  is  attributed  to  the  possible  presence  in  the 
solvent  of  water-soluble  impurities  which  develop  strong  catalytic 
properties  only  after  association  with  water.  The  mutarotation 
in  ethyl  acetate  was  preceded  by  a  period  of  induction  of  about  a 
day,  but  in  the  presence  of  small  quantities  of  water  no  period  of 
inhibition  was  exhibited.  No  arrest  or  period  of  induction  was 
observed  in  the  mutarotation  of  dextrose  in  methyl  alcohol  or 
of  tetramethylglucose  in  methyl  or  ethyl  alcohol.  In  dry  pyridine 
the  velocity  of  mutarotation  of  dextrose  was  very  small,  but  not 
arrested.  The  mutarotation  of  tetramethylglucose  in  pyridine 
was  preceded  by  a  short  period  of  induction,  the  change  appearing 
to  depend  on  the  presence  of  an  auxiliary  catalyst.  Three  types  of 
solvent  are  recognised  :  (i)  inactive  solvents  having  no  catalytic 
properties,  such  as  chloroform ;  (ii)  amphoteric  solvents  such  as 
water,  which  can  act  as  complete  catalysts ;  (iii)  solvents,  such  as 
pyridine,  which  only  develop  catalytic  properties  in  the  presence  of 
an  auxiliary  catalyst,  thus  producing  a  mixed  catalyst  which  is 
more  efficient  than  a  complete  catalyst  and  can  often  produce  very 
rapid  mutarotation.  C.  J.  S. 


ORGANIC  CHEMISTRY. 


i.  887 


Unsaturated  Reduction  Products  of  the  Sugars.  X. 
i//-Glucal  and  Dihydro-^-glucal.  M.  Bergmann  (Annalen, 
1925,  443,  223 — 242). — Diacetyl- i+glucal  is  converted,  on  treat¬ 
ment  with  ethyl  orthoformate  in  alcohol  in  presence  of  a  trace  of 
ammonium  chloride,  into  the  ethylcycloacetal, 

1 - 0  | 

CH(OEt)-CH:CH-CH-CH(OAc)*CH2-OAc, 
m.  p.  81 — 82°,  b.  p.  130°/1  mm.,  [a]$  +102-8°,  which  yields  the 
free  acetal,  m.  p.  100 — 101°,  [a]'®  +  100'3°  jn  alcohol,  +71-26°  in 
water,  on  hydrolysis.  This  is  hydrolysed  by  boiling  water  or  cold 
0-0001A-hydrochloric  acid,  to  a  product,  not  identical  with  i+glucal, 
which,  on  treatment  with  ethyl  orthoformate,  gives  an  oil,  b.  p. 
80 — 90°/l  mm.  On  treatment  with  hydrogen  in  alcoholic  solution 
in  presence  of  palladium,  the  ethylcycloacetal  yields  a-2  :  3 -bisdeoxy- 

glucose  ethylcycloacetal,  cH(0Et)-CH2-CH2+H-CH(OH)-CH2-OH, 
m.  p.  72 — 72-5°,  [a]}J  +156-1°  in  alcohol,  137-3°  in  water  (i diacetate , 
b.  p.  125— 127°/0-5  mm.,  rif,  1-4457,  [a]g  +117-9°  in  alcohol). 

Reduction  of  diacetyl-i+glucal  in  aqueous  methyl-alcoholic  solu¬ 
tion,  with  hydrogen  in  presence  of  palladium  (cf.  Willstatter  and 
Waldschmidt-Leitz,  A.,  1921,  ii,  185),  affords  dihydro  - + -  glucal 
diacetate  (2  :  3 -bisdeoxy glucose  diacetate), 

CHO-CH2*CH2-CH(OH)-CH(OAc)-CH2-OAc, 
m.  p.  75 — 76°,  b.  p.  150°/0-6  mm.,  [a]*?  +42-74°  in  water,  +116-7° 
in  freshly-prepared  pyridine  solution,  falling  in  12  hrs.  to  +77-5°, 
the  low  (constant)  value  in  aqueous  solution  being  attributed  to 
very  rapid  mutarotation.  This  yielded  similarly  the  ethylcyclo- 

acetal,  cH(0Et)-CH2-CH2*CH-CH(OAc)-CH2-OAc’  b>  P’  121~ l23°/ 
0-8  mm.,  rip  1-4490,  [a]*  +47-6°  in  alcohol,  as  a  mixture  of  at  least 
two  isomerides.  Hydrolysis  with  barium  hydroxide  yields  the 
above  a-2  :  3-bisdeoxyglucose  ethylcycloacetal,  together  with  the 
fi-isomeride,  m.  p.  95°,  [ajg  — 29-5°  in  water. 

Reduction  of  the  2  :  3-bisdeoxyglucose  diacetate  in  acetic  acid, 
with  hydrogen  in  presence  of  palladium  (cf.  Wieland,  A.,  1912, 
i,  247;  Tausz  and  Putnoky,  A.,  1920,  ii,  61),  yields  tetrahydro- 
\p-glucal  diacetate  ( d-hexan-<x.8e£-tetrol  diacetate),  b.  p.  160°/0-3  mm., 
Uu  1-4587,  [a]j?  +2-2°  in  alcohol. 

Bis-(dihydro-i/'-glucalyl)imine,  C12H2606N,  m.  p.  142 — 143°,  is 
obtained  when  dihydro-i+glucal  diacetate  is  treated  with  methyl- 
alcoholic  ammonia.  F.  G.  W. 

Yield  of  p-Glucosan  obtained  from  Low-pressure  Distill¬ 
ation  of  Cellulose.  H.  J.  P.  Venn  (J.  Text.  Inst.,  1924,  15, 
T  414 — 418). — The  effect  of  the  purity  of  the  cotton  on  the  yield  of 
fi-glucosan  obtainable  by  Pictet  and  Sarasin’s  method  (A.,  1918, 
i,  59)  has  been  investigated.  Raw  cotton  did  not  give  +glucosan, 
but  on  removal  of  the  impurities  soluble  in  water  and  dilute  acids 
the  yield  was  38%.  Methods  of  purification  designed  for  the 
removal  of  fats  and  waxes  did  not  improve  the  yield,  but  this 
could  possibly  be  raised  to  50%  by  perfecting  the  distillation  and 
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the  means  for  determining  the  product,  which  at  present  depends 
on  the  isolation  of  the  tribenzoate.  The  acidity  of  the  aqueous 
distillate  is  lowest  when  the  yield  of  [3-glueosan  is  highest,  which 
is  at  variance  with  Irvine  and  Oldham’s  view  of  the  origin  of  the 
compound  (T.,  1921,  119,  1750).  Slight  differences  between 
Egyptian  and  American  cottons  are  recorded  and  thought  to  be 
due  to  a  stereoisomeric  change  in  the  molecular  complex  of  Egyptian 
cotton  cellulose.  Hydrocellulose  and  starch  have  also  been  distilled, 
with  similar  results.  J.  C.  W. 

Syntheses  of  Polysaccharides.  I.  Synthesis  of  an  iso- 
Trehalose.  H.  H.  Schltjbach  and  K.  Maurer  ( Ber .,  1925, 
58,  [B],  1178 — 1184). — In  the  hope  of  finding  a  method  for  the 
direct  production  of  disaccharides  of  the  a-series,  tetra-acetyl- 
glucose  has  been  subjected  to  the  action  of  hydrogen  chloride 
dissolved  in  benzene  under  widely  varied  conditions  of  time  and 
temperature  and  in  the  absence  and  presence  of  dehydrating  agents 
and  catalysts  (sodium  sulphate,  aluminium  chloride,  zinc  chloride, 
anhydrous  copper  sulphate,  phosphoric  oxide,  calcium  chloride). 
It  has  not  been  found  possible  to  cause  condensation  to  an  extent 
greater  than  10%  as  measured  by  diminution  in  the  reducing  power 
of  the  products,  whereas  the  change  in  speci  ic  rotation  appears 
to  be  quite  irregular  and  to  afford  no  clue  to  the  course  of  the 
reaction.  In  many  cases,  protraction  of  the  period  of  action 
involves  fission  of  the  disaccharide  produced.  Better  results  are 
not  obtained  with  chloroform  or  ether  as  solvent.  Treatment  of 
tetra-acetylglucose  with  anhydrous  zinc  chloride  at  140°  gives  a 
50%  yield  of  a  disaccharide  yielding  an  octamethyl  derivative, 
b.  p.  160°/0*015  mm.,  n™  1*4626,  [a]$  +82*8°  in  benzene,  which 
could  not  be  caused  to  crystallise.  The  substance  differs  appre¬ 
ciably  from  trehalose  octamethyl  ether,  b.  p.  170°/0-03  mm.,  n™ 
T4598,  [a]*,  -(-199*8°  in  benzene.  Hydrolysis  of  the  trehalose 
derivative  with  5%  hydrochloric  acid  yields  crystalline  (3ye£-tetra- 
methylglucose  in  73%  yield,  thus  proving  that  both  glucose  residues 
are  present  in  the  same  form  and  that  both  contain  the  normal 
butylene  oxide  ring.  Hydrolysis  of  the  synthetic  product  under 
similar  conditions  gives  only  17*5%  of  crystalline  (3  y  e£- tetram ethy  1  - 
glucose,  whereas  the  non- crystalline  residue  has  [a]'g  -f-  70-0°  in 
benzene  and  hence  contains  a  product  differing  from  the  normal 
tetramethylglucose.  Since  acetic  acid  is  evolved  during  the  con¬ 
densation,  it  is  possible  that  union  occurs  in  part  at  some  position 
other  than  the  terminal  hydroxyl  group  or  that  the  oxygen  bridge 
becomes  isomerised.  The  rotation  of  the  disaccharide  suggests 
that  it  is  probably  mainly  a(3 -trehalose.  H.  W. 

Syntheses  of  Polysaccharides.  II.  The  Galactosido- 
glucose  of  E.  Fischer  and  E.  F.  Armstrong.  H.  H.  Schlubach 
and  W.  Rauchenberger  (Ber.,  1925,  58,  [J3],  1184 — 1189). — The 
galactosido-glucose  isolated  by  Fischer  and  Armstrong  by  the 
action  of  sodium  alkoxide  on  acetochlorogalactose  and  dextrose 
has  been  considered  to  be  identical  with  natural  melobiose  (cf. 
Armstrong,  “  The  Carbohydrates  and  the  Glucosides,”  1924,  pp. 
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123,  124 ;  Pringsheim,  “  Die  Polysaccharide,”  1923,  p.  34).  In 
examination  of  this  hypothesis,  the  product  has  been  exhaustively 
methylated  with  methyl  sulphate  and  alkali,  thereby  giving  an 
octamethyl  derivative,  b.  p.  160°/0-03  mm.,  rift  1-4660,  [a]fj  4-8-39° 
in  water,  [a]“  —6-15°  in  alcohol,  or  (if  residual  monosaccharide  is 
removed  as  completely  as  possible  by  fermentation),  [a]“  4-12*92° 
in  alcohol.  Melibiose  octamethyl  ether ,  on  the  other  hand,  has  b.  p. 
163°/0-015  mm.,  m.  p.  98-5°,  n™  1-4662,  [a]“  4-104-16°  in  alcohol, 
so  that  the  identity  of  the  disaccharide  with  melobiose  cannot  be 
maintained.  The  physical  constants  of  the  synthetic  ether  approxi¬ 
mate  closely  to  those  of  lactose  octamethyl  ether,  but  comparative 
hydrolysis  of  these  products  with  5%  hydrochloric  acid  shows  that 
they  are  not  identical.  From  the  synthetic  product  (3yS£-tetra- 
methylgalactose  is  readily  obtained  as  the  crystalline  anilide,  thus 
proving  the  galactose  components  of  lactose  and  galactosido- 
glucose  to  be  identical.  The  glucose  compound  is  isolated  as  a 
trimethylglucose,  [a]»  4-35-8°  in  methyl  alcohol,  which  certainly 
differs  from  (3ye-  and  (3y£-trimethylglucose.  Since  galactosido- 
glucose  gives  a  phenylosazone,  coupling  cannot  have  occurred  at 
the  a-  or  (3-positions,  and  the  non-identity  of  the  new  trimethyl¬ 
glucose  with  (3ye-  or  (3  y£- trimethylglucose  excludes  a  homogeneous 
union  at  the  e-  or  £- positions.  Assuming  therefore  that  the  glucose 
residue  retains  the  butylene  oxide  structure,  the  methyl  groups 
must  be  in  the  [3y£- positions.  H.  W. 

Composition  of  Starch  Iodide.  H.  D.  Murray  ( J .  Chem. 
Soc.,  1925,  127,  1288 — 1294). — Determinations  of  the  concen¬ 
tration  of  the -various  substances  formed  when  a  solution  of  iodine 
in  carbon  tetrachloride  is  shaken  with  an  aqueous  solution  of  starch, 
with  and  without  the  addition  of  small  amounts  of  potassium 
iodide,  lead  to  the  suggestion  that  the  starch  forms  an  additive 
compound,  which  in  dilute  solutions  of  potassium  iodide  forms  an 
anion  (C6H10O5)nI'5,  where  n  is  approximately  15.  C.  J.  S. 

Adsorption  and  Swelling  of  Cellulose  Fibres.  C.  G. 

Schwalbe  and  G.  Teschner  ( Papier-Fabr .,  1925,  23  [Fest-u.  Ausl.- 
Heft ],  144 — 148). — Pure  cotton  exhibits  no  specific  adsorption  for 
aluminium  salts,  but  oxy-  and  hydro-cellulose  adsorb  strongly. 
The  adsorbing  power  of  wood  pulp  is  greatly  increased  by  milling, 
and  it  is  suggested  that  the  determination  of  the  adsorption  may  be 
a  useful  method  of  measuring  the  degree  of  swelling  of  cellulose 
fibres.  [Cf.  B.,  1925,  585.]  A.  G. 

Chemical  Nature  of  Deciduous  Woods.  E.  He  user  and 
A.  Brotz  ( Papier-Fabr .,  1925,  23  [Fest-u.  Ausl.-Heft],  69 — 88). — 
Aspen  wood  is  chiefly  distinguished  from  pinewood  by  its  high 
content  of  pentosan  |17-61%)  and  by  the  larger  yields  of  acetic 
acid  (7-37%  total  acid  calculated  as  acetic  acid)  and  of  methyl 
alcohol  (1-48%)  obtained  by  dry  distillation.  Aspen  cellulose, 
pentosan,  and  lignin  do  not  differ  essentially  from  those  of  spruce ; 
it  is  concluded  that  the  different  properties  of  deciduous  and  pine 
woods  are  due  to  different  proportions  of  the  constituents  and  to 
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physical  variations.  When  hydrolysed  with  sulphuric  acid,  the 
yield  of  dextrose  from  aspen  cellulose  was  97-6%  (reduction)  or 
99-7%  (rotation),  and  by  acetylation  28*5%  cellobiose  octa-acetate 
was  obtained.  The  high  yield  of  acetic  acid  from  the  wood  is  due 
to  secondary  reactions  and  more  acid  is  obtained  when  mixtures  of 
the  constituents  are  distilled  than  when  these  are  distilled  separately. 
[Cf.  B.,  1925,  585.]  A.  G. 

Sublimation  of  “  Unsublimable  ’ ’  Substances.  K.  Kur- 
schner  ( Mikrochem .,  1925,  3,  1 — 20). — Micro-fractional  sublimation 
of  lignin  from  pinewood  at  about  200°  yields  vanillic  acid  and  a 
residue  having  a  caramel-like  odour  and  reducing  Fehling’s  solution. 
Formaldehyde  and  methoxyfurfuraldehyde  are  also  probably 
formed.  These,  together  with  previously  published  results, 
indicate  that  in  the  main  this  lignin  is  a  1  :  3  :  4-benzene  derivative 
bound  to  a  glucoside  residue.  Other  evidence  is  cited  in  support 
of  this  conclusion.  S.  K.  T. 

Additive  Compounds  of  Stannic  Iodide  and  Organic  Bases. 

G.  Scagliarini  (Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  582 — 586). — In 
chloroform  solution,  the  interaction  of  stannic  iodide  and  hexa¬ 
methylenetetramine  yields,  according  as  one  or  the  other  reagent 
is  in  excess,  either  the  colourless  compound,  SnI4,5C6H12N4,  or  the 
deep  violet  compound,  SnI4,4C6H12N4,2CHCl3,  which  undergoes 
little  change  at  80°  or  in  a  vacuum  over  sulphuric  acid,  but  is 
rapidly  decolorised  in  moist  air.  Since  both  compounds  are 
insoluble,  their  formulae  according  to  the  co-ordination  theory 
cannot  be  determined.  T.  H.  P. 

Sphingosine.  V.  Synthesis  of  l-Amino-2-hydroxy-n- 
heptadecane.  P.  A.  Levene  and  H.  L.  Haller  (J.  Biol.  Chem., 
1925,  63,  669 — 673). — In  an  attempt  to  throw  light  on  the  consti¬ 
tution  of  sphingine,  the  reduction  product  of  sphingosine  (A.,  1916, 
i,  220)  a-amino-P-hydroxy-R-heptadecane  has  been  synthesised. 
Ethyl  palmitylacetoacetate,  m.  p.  36 — 36’5°,  was  hydrolysed  to 
ethyl  palmitylacetate,  m.  p.  37 — 38°;  by  reduction  with  sodium 
amalgam  in  alcohol  and  subsequent  hydrolysis  this  was  converted 
into  $ -hydroxy stearic  acid,  m.  p.  90°.  Ethyl  $ -hydroxy stearate 
(m.  p.  46°)  when  heated  with  hydrazine  hydrate  gave  $-hydroxy- 
stearylhydrazide,  m.  p.  123 — 124° ;  from  the  hydrochloride  of  this 
base,  by  treatment  with  nitrous  acid,  was  obtained  (J- hydroxy - 
heptadecylcarbamide,  [C15H31*CH(OH)*CH2*NH]2CO,  m.  p.  94°, 
which  on  hydrolysis  with  20%  sulphuric  acid  gave  the  desired 
hydroxyamine.  C.  R.  H. 

Aldehydic  Compounds  of  Amino-acids.  M.  Bergman n, 
N.  Eusslin,  and  L.  Zervas  ( Ber .,  1925,  58,  [B],  1034 — 1043). — 
Alkylideneamino-acids  are  readily  prepared  by  the  action  of  aqueous 
solutions  of  salts  of  amino-acids  and  aldehydes.  The  method  may  be 
extended  to  peptides  and  promises  to  be  successful  in  the  separation 
and  isolation  of  naturally  occurring  products  of  this  class,  since  it 
permits  considerable  variation  in  the  choice  of  aldehyde  and  base, 
which  can  subsequently  be  easily  removed.  The  barium  and  calcium 
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salts  have  been  mainly  investigated  and  in  those  cases  in  which 
these  salts  have  little  ability  to  crystallise  organic  bases,  notably 
brucine,  render  useful  service.  In  certain  cases,  it  is  advantageous 
to  replace  the  metallic  hydroxide  by  the  corresponding  acetate. 
The  following  salts  are  described  :  barium  benzylideneaminoacetate 
(+4H20);  calcium  benzylideneaminoacetate  [the  barium  salt  is 
converted  by  acetic  anhydride  in  the  presence  of  pyridine  into 

3-acetyl-2-phenyl-5-oxazolidone,  9^j.  ^^9>CHPh,  m.  p.  103°  (corr.), 

identical  with  the  iV-acetyl-iV-benzylidenebetaine  of  Scheibler  and 
Baumgarten  (A.,  1922,  i,  656),  and  by  benzoyl  chloride  in  presence 
of  carbon  tetrachloride  into  3-benzoyl-2-phenyl-5-oxazolidone,  m.  p. 
134*5 — 135°  (corr.)] ;  barium  o-hydroxybenzylideneaminoacetate  ; 
barium  furfurylideneaminoacetate  ;  barium  dl- a-o -hydroxy benzyl- 
ideneamino-fi-phenylpropionate ;  barium  benzylideneglycylamino- 
acetate ;  barium  o-hydroxybenzylideneglycylaminoacetate ;  barium 
o-hydroxybenzylideneaminosuccinate,  and  the  corresponding  brucine 
salt,  m.  p.  (anhydrous)  145°  (decomp.) ;  brucine  \-p-nitrobenzyl- 
ideneaminosuccinate ,  m.  p.  about  116°  (decomp.)  after  softening  at 
95° ;  brucine  trichloroethylideneaminosuccinate  ;  barium  ct-o-hydroxy- 
benzylideneaminoglutarate,  and  the  corresponding  brucine  salt,  m.  p. 
148°  (decomp.).  H.  W. 


Alkyl  Derivatives  of  Hydroxyurethane  and  of  Hydr¬ 
oxy  lamine.  L.  Neuffer  and  A.  L.  Hoffman  (J.  Amer.  Chem. 
Soc.,  1925, 47, 1685 — 1687). — a-Alkylhydroxyurethanes  are  obtained 
by  heating  equivalent  quantities  of  an  alkyl  halide,  hydroxy- 
urethane,  and  potassium  hydroxide  in  alcoholic  solution.  The 
3 -derivatives  are  similarly  obtained  by  heating  sodium  ethoxide, 
an  alkyl  halide,  and  an  a-hydroxyurethane  at  60°.  The  a-  or 
ap-alkylhydroxylammonium  chlorides  are  prepared  by  heating  an 
a-alkyl-  or  ap-alkyl-hydroxyurethane  with  2  mols.  of  potassium 
hydroxide  in  aqueous  solution  just  below  100°  in  a  sealed  tube,  and 
distilling  the  product  into  dilute  hydrochloric  acid.  The  a-  and 
a  p  -  alkyl  hydroxy  lamines  are  prepared  by  distilling  a  mixture  of  the 
corresponding  hydroxylammonium  chloride  with  2  mols.  of 
potassium  hydroxide  (cf.  Jones  and  Neuffer,  A.,  1914,  i,  1167; 
Bewad,  A.,  1900,  i,  630).  The  following  compounds  are  described  : 
v.-n- Butylhydroxy  urethane,  b.  p.  98 — 102°/18  mm. ;  *$-di-n-butyl- 
hy dr oxy urethane,  b.  p.  77 — 83°/17  mm. ;  a-ethyl-$-n- butylhydroxy . 
urethane,  b.  p.  86 — 90°/20  mm. ;  ethyl -<x-n- butylhydroxy  urethane, 
b.  p.  89 — 92°/18  mm. ;  a-n -butylhydroxylamine,  b.  p.  89°  ( hydro¬ 
chloride ,  m.  p.  152 — 153°) ;  v.$-di-n-butylhydroxylamine,  b.  p.  88® 
{hydrochloride,  m.  p.  143 — 144°) ;  u-ethyl-$-n-butylhydroxylamine, 
b.  p.  92 — 93*5°  {hydrochloride,  m.  p.  120 — 121°);  fi-ethyl-a-n-butyl- 
hydroxylamine,  b.  p.  91°  {hydrochloride,  m.  p.  152 — 153°). 

R.  B. 


Halogenation.  XII.  Derivatives  of  Carbamic  Esters. 
Chlorine  as  a  Simultaneous  Oxidising  and  Chlorinating 
Agent.  II.  R.  L.  Datta  and  B.  C.  Chatterjee  (J.  Indian  Chem. 
Soc.,  1925,  1,  311 — 313). — Further  examples  of  the  formation  of 
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diurethanes  when  chlorine  is  passed  into  a  solution  of  a  carbamic 
ester  in  an  alcohol  (cf.  Datta  and  Chatterjee,  A.,  1922,  i,  815)  are 
given.  In  the  case  of  benzyl  alcohol,  the  benzyl  radical  remains 
intact  when  an  aliphatic  urethane  is  employed,  but  with  heavily 
substituted  urethanes  the  phenyl  group  is  detached  and  the  methyl¬ 
ene  residue  forms  the  diurethane.  Two  new  urethanes  were  prepared : 
iso propyl  methylenedicmbamate ,  CH2(NH*C02Pr^)2,  m.  p.  110°; 
methyl  benzylidenedicarbamate,  CHPh(NH*C02Me)2,  m.  p.  175°. 

J.  W.  B. 

Alleged  Dimeric  Anils  of  Alkylglutaric  Acids.  K.  von 

Auwers  (Annalen,  1925,  443,  310—314). — A  re-examination  of 
the  “  dimeric  anils  ”  of  certain  alkylated  glutaric  acids  (cf.  Auwers, 
A.,  1895,  i,  504;  1896,  i,  639)  has  shown  these  to  be  actually  the 
corresponding  dianilides.  The  following  dianilides  are  described  : 
a -methylglutar -dianilide,  m.  p.  175°;  -di-p-toluidide,  m.  p.  174 — 
175°,  and  di-^-naphthylide,  m.  p.  227 — 228°;  m  al .  -  a  a '  -  dimethyl - 
glutar-di-p-toluidide,  m.  p.  237°  after  softening;  -di-a-naphthylide, 
m.  p.  245 — 246°;  and  -di-$-naphthylide,  m.  p.  232°;  oca '-diethyl- 
glutar -dianilide,  m.  p.  134°;  and  -di-p-toluidide,  m.  p.  224 — 225°. 

F.  G.  W. 


Action  of  Ammonia  on  the  Esters  of  Citraconic,  Mesaconic, 
and  Itaconic  Acids.  K.  Stosius  and  E.  Philippi  ( Monatsh ., 
1925,  45,  457 — 470). — The  action  of  anhydrous  liquid  ammonia 
on  ethyl  citraconate  at  the  ordinary  temperature  affords  first  the 
diethyl  ester  of  homoaspartic  acid,  b.  p.  118 — 119°/12  mm.  (cf. 
Philippi  and  Spenner,  A.,  1915,  i,  222;  the  b.  p.  there  recorded 
should  read  125°/18  mm.),  together  with  a  trace  of  a  substance, 
m.  p.  185°.  Continued  action  yields  the  diamide  of  homoaspartic 
acid,  m.  p.  175°  {oxalate,  m.  p.  237°),  which  is  hydrolysed  by  boiling 
with  water  to  the  monoamide  (homoasparagine), 
C02H-CMe(NH2)-CH2-C0*NH2, 

m.  p.  242°  (cf.  Piutti,  A.,  1898,  i,  633),  which  was  also  obtained, 
together  with  a-mesaconamic  acid  (cf.  Anschutz,  A.,  1907,  i,  468), 
by  the  action  of  ammonia  on  a-ethyl  mesaconate, 
C02H-CMe:CH-C02Et. 

Citraconic  diamide  was  not  among  the  products  (cf.  Strecker,  A., 
1882,  1281),  but  the  action  of  ammonia  on  methyl  citraconate 
yielded  homoaspartimide,  m.  p.  185°,  together  with  the  above 
diamide.  Homoaspartic  acid,  prepared  from  homoasparagine  (cf. 
Piutti,  loc.  cit.),  crystallises  anhydrous  from  water  and  does  not 
lose  weight  at  180°,  above  which  temperature  it  sublimes.  The 
action  of  liquid  ammonia  on  ethyl  mesaconate  afforded  mesacon- 
diamide,  whilst  alcoholic  ammonia  at  100°  yielded  ethyl  homo¬ 
aspartate  and  the  above  homoaspartimide.  Ethyl  itaconate  yielded 
similarly  with  liquid  ammonia  2-ketopyrrolidineA-carbamide, 


CO-CH, 

&H-CH. 


2>CH-CONH2,  m.  p.  217°,  hot  alcoholic  ammonia  yielding 


again  homoaspartimide. 


F.  G.  W. 
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Catalytic  Action.  XVI.  Synthesis  of  Nitriles.  T.  Hara 
and  S.  Komatsu  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  241 — 246). — 
When  isoamyl  alcohol  and  dry  ammonia  are  passed  over  reduced 
copper  at  300 — 350°,  hydrogen  is  evolved,  and  iso valeronitrile  is 
produced,  together  with  isovaleraldehyde,  hydrocarbons,  and  basic 
compounds ;  the  yield  varies  according  to  the  method  of  preparation 
of  the  catalyst.  Similarly,  from  benzyl  alcohol,  ethyl  alcohol, 
w-propyl  alcohol,  and  isobutyl  alcohol  are  prepared  respectively 
benzonitrile,  acetonitrile,  propionitrile,  and  isobutyronitrile. 
The  reaction  is  regarded  as  taking  place  in  the  stages  :  R*CH2*OH 
— >•  R»*CHO  — >  R'CHINH  — >  R»*CN,  and  this  view  of  the 
mechanism  is  confirmed  by  the  preparation  of  nitrile  by  passing 
isovaleraldehyde  and  ammonia  over  copper  at  300°.  F.  M.  H. 

Decomposition  of  Ethyl  Diazoacetate  by  Copper  Acetylide. 

E.  Muller  and  C.  Gottfried  (J.  pr.  Chem.,  1925,  [ii],  110,  40 — 
41). — Ethyl  diazoacetate  gives  ethyl  fumarate,  b.  p.  98 — 100°/ 
14  mm.,  in  68%  yield  (nitrogen  evolved  reaches  90%  of  theoretical) 
when  treated  in  ethereal  solution  with  one-tenth  its  weight  of 
copper  acetylide.  In  50  c.c.  of  ether  the  decomposition  of  0-1 
g.-mol.  of  ester  is  complete  in  a  few  minutes ;  in  200  c.c.  10  hours 
are  required.  C.  H. 

Laboratory  Preparation  of  Zinc  Diethyl  and  Lead  Tetra¬ 
ethyl.  M.  Meyer  {Chem.  News,  1925,  131,  1 — 2). — Methods  for 
the  preparation  of  zinc  diethyl  by  the  action  of  zinc  on  ethyl  iodide 
and  for  the  reaction  between  the  latter  and  lead  chloride  are 
described.  The  yield  is  quantitative  in  the  first  and  90%  in  the 
second.  S.  I.  L. 

Does  a  Bismuth  Cacodyl  Exist?  D.  Ganassini  and  U.  Santi 
{Boll.  Chim.  Farm.,  1925,  64,  289 — 293). — When  a  mixture  of 
bismuth  trioxide  with  anhydrous  sodium  acetate  is  strongly  heated, 
a  gas  results  which  contains  bismuth,  has  an  alliaceous  odour, 
exhibits  marked  resistance  towards  physical  and  chemical  agents, 
and  is  very  difficult  to  purify.  Its  chemical  composition  has  not 
been  determined,  but  it  is  probably  a  bismuth  cacodyl  or  its  oxide. 

T.  H.  P. 

Compounds  of  Tervalent  Molybdenum  III.  Oxalates. 

W.  Wardlaw  and  W.  H.  Parker  {J.  Chem.  Soc.,  1925, 
127,  1311 — 1318). — Electrolytic  reduction  of  a  solution  of 

molybdenum  trihydroxide  in  oxalic  acid'  and  precipitation  by 
acetone  yields  molybdenum  oxyoxalate,  Mo20(C204)2,6H20,  which 
is  readily  soluble  in  cold  water ;  the  solution  undergoes  oxidation 
in  the  air,  and  possesses  powerful  reducing  properties.  Decomposi¬ 
tion  of  this  oxalate  or  prolonged  boiling  of  a  solution  of  the  trihydr¬ 
oxide  in  oxalic  acid  gives  an  insoluble  molybdenum  oxyoxalate, 
M°403(C204)3,12H20.  These  compounds,  on  exposure  to  air  in 
the  presence  of  water,  yield  a  red  solution  from  which,  by  treat¬ 
ment  with  acetone  and  alcohol,  molybdenyl  oxalate, 

MoO(C204)  ,3H20, 

is  precipitated.  A  complex  ion  is  present  in  these  compounds  since 
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the  oxalate  radical  is  not  precipitated  by  calcium  chloride  or  the 
molybdenum  by  alkalis  in  the  cold.  C.  J.  S. 

Spatial  Structure  of  ct/cloParaffins.  I.  A  New  Aspect  of 
Mohr’s  Theory  and  the  Isomerism  of  Decahydronaphthalene. 

W.  A.  Wightman  (J.  Chern.  Soc.,  1925,  127,  1421 — 1424;  cf. 
Sachse,  A.,  1890,  1386;  Mohr,  A.,  1919,  ii,  229;  1922,  i,  243).— 
The  author,  reviewing  Sachse’s  and  Mohr’s  theories  of  the  non- 
planar  structure  of  cycZohexane,  investigates  the  possibility  of 
co-ordinated  strain-free  relative  rotations  about  the  single  bonds 
and  shows  by  construction  of  mechanical  models  that,  whilst 
Sachse’s  first  type  of  structure  is  rigid,  the  second  is  “  loose  ”  and 
can  pass  through  a  series  of  forms  annihilating  the  isomeric  possi¬ 
bilities  which  form  the  main  objection  to  Sachse’s  theory.  Two 
cycfohexanes  are  still  to  be  expected,  however,  unless  Mohr’s 
postulate  that  the  temporary  strain  of  their  interconversion  is 
negligible  or,  alternatively,  the  author’s  theory  that  the  rigid  type 
tends  to  pass  into  the  “  loose  ”  type  as  a  result  of  molecular  collision, 
is  accepted.  Decahydronaphthalene,  if  Mohr’s  postulate  is  accepted, 
must  have  two  isomerides  incapable  of  interconversion  except  by 
rupture  of  bonds,  but  the  recent  isolation  of  a  third  isomeride 
(cf.  Zelinski,  this  vol.,  i,  123)  may  necessitate  the  abandonment  of 
the  postulate.  M.  J. 

Internal  Oxidation  Reactions  with  Additive  Compounds  of 
Nitrogen  Tetroxide  and  Olefines.  A.  Schaarschmidt  and  H. 
Hofmeier. — (See  i,  877). 

Structure  of  Benzene.  N.  Schoorl  {Chem.  Weekblad,  1925, 
22,  343). — It  is  pointed  out,  with,  regard  to  the  argument  of  von 
Laar  (this  vol.,  i,  799),  that  the  molecular  refraction  was  originally 
taken  by  Bruhl  as  evidence  in  favour  of  Kekul6’s  formula,  until  the 
influence  of  conjugated  double  bonds  was  observed.  S.  I.  L. 

Structure  of  Benzene.  Reply  to  C.  W.  A.  Lely.  J.  J.  van 

Laar  ( Chem .  Weekblad,  1925,  22,  357 — 358). — Polemical,  pointing 
out  that  the  agreement  between  the  value  of  \/aior  benzene  found 
by  experiment  and  the  value  calculated  assuming  six  ethylene 
linkings  is  not  accidental  (cf.  Lely,  A.,  1924,  i,  380).  S.  I.  L. 

Polar  Nature  of  the  Benzene  Nucleus,  in  Relation  to  the 
Theory  of  Induced  Alternate  Polarity.  H.  J.  Prins  ( Chem . 
Weekblad,  1925,  22,  365 — 367). — An  examination  of  the  results  of 
Duin  (ibid.,  1925,  22,  146),  in  which  it  is  pointed  out  that  the 
tendency  of  the  atom  to  conform  to  the  inert  gas  configuration 
may  not  be  the  only  force  directing  reaction,  and  that  the  concep¬ 
tion  of  polarity  must  not  be  interpreted  too  narrowly ;  the  reactions 
of  diphenylketen,  of  phenyl-  and  diphenyl -ethylene,  and  of  ethyl 
ethylenedicarboxylate  with  nitrosobenzene  are  considered. 

S.  I.  L. 

Directing  Influence  of  the  Methanesulphonyl  Group.  It.  F. 

Twist  and  S.  Smiles  (J.  Chem.  Soc.,  1925,  127,  1248 — 1252). — 
The  methanesulphonyl  group,  like  the  benzenesulphonyl  group 
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(Martinet  and  Haehl,  A.,  1921,  i,  854),  is  solely  meta-directive. 
The  bromophenylmethylsulphone,  described  by  Bourgeois  and 
Abraham  (A.,  1912,  i,  109)  as  the  para-derivative,  is  now  shown  to 
be  the  meta-derivative. 

Nitration  of  phenylmethylsulphone  gives  3 -nitrophenylmethyl- 
sulphone,  m.  p.  146°,  identical  with  the  methylation  product  of 
3-nitrobenzenesulphinic  acid.  Nitration  of  phenylsulphoneacetic 
acid  gives  3-nitrophenylsulphoneacetic  acid,  m.  p.  about  62° 
(dependent  on  rate  of  heating)  (ef.  Limpricht,  A.,  1897,  i,  222, 
m.  p.  57°).  Chlorosulphonic  acid  reacts  with  phenylmethylsulphone, 
giving  m -chlorosulphonylphenylmethylsulphone,  m.  p.  94°,  converted 
through  phenylmethylsulphone-m-disulphoxide,  m.  p.  200°,  phenyl- 
methylsulphone-m-disulphide,  m.  p.  120°,  the  corresponding  mer¬ 
captan,  m.  p.  69°,  and  m-methylthiolphenylmethylsulphone,  m.  p. 
53°,  into  m-phenylenedimethylsulphone,  identical  with  the  com¬ 
pound  obtained  from  benzene-m-disulphonyl  chloride  by  conver¬ 
sion  into  the  sulphinic  acid  and  subsequent  methylation.  Bromin- 
ation  of  phenylmethylsulphone  gives  3-bromophenylmethylsulphone, 
m.  p.  103°,  shown  by  a  mixed  m.  p.  to  be  identical  with 
the  compound  prepared  from  4-bromoaniline-2-sulphonic  acid  by 
elimination  of  the  amino-group  and  conversion  into  the  methyl- 
sulphone,  and  different  from  4 -bromophenylmethylsulphone,  pre¬ 
pared  by  methylation  of  4-bromobenzenesulphinic  aoid  and  also 
melting  at  103°.  M.  J. 

Semicarbazones  of  Benzoin.  I.  I.  V.  Hopper  (J.  Chem. 
Soc.,  1925,  127,  1282—1288;  cf.  Biltz,  A.,  1905,  i,  673).— The 
interaction  of  benzoin  and  semicarbazide  hydrochloride  in  aqueous 
alcoholic  solution  gives  benzoinsemicarbazone  (I)  accompanied  by 
diphenylhydroxytriazine  (II ;  keto-form)  and  diphenylglyoxalone 

(III) .  Ammonia  is  also  formed.  The  author  suggests  that  the 

PhCIN'NH— CO  PhCIN-NH  Php-NH>CQ  PhCIN-NH-CO 

PhCH-OH  HaN  PhC.'N*  C  0  PhC-NH^  PhCO  HaN 

(I.)  (II.)  (III.)  (IV.) 

secondary  alcoholic  group  of  the  primary  product  is  oxidised  by 
semicarbazide  giving 'a  benzil  derivative  (IY)  and  carbamide.  The 
latter  condenses  with  more  benzoin  (acting  as  aP-dihydroxystilbene). 
Thus:  (I)  +NH2-NH-CONH2  ->  (IV)  +NH3+CO(NH2)2 ; 

(IV)  (II)  +H20;  CHPh(OH)-COPh  ^  CPh(OH):CPh-OH 
C0(NH^  (III)  +2HaO  (cf.  Anschutz,  A.,  1891,  725;  1895,  i,  305; 
Biltz,  loc.  cit.).  The  formation  of  (II)  precludes  the  formation  of 
benzildisemicarbazone.  Benzoin  and  S-benzylsemicarbazide  hydro¬ 
chloride  react  similarly.  The  presence  of  the  benzyl  radical  in  the 
8-position  inhibits  hydroxytriazine  formation  and  the  main  product 
is  now  benzildi-8-benzyUemicarbazone,  m.  p.  239 — 240°,  accompanied 
by  benzilmorw-8-benzylsemicarbazone,  m.  p.  198°,  and  benzoin-8 - 
benzylsemicarbazone,  m.  p.  115°.  Similarly,  8-phenylsemicarbazide 
gives  benzildi-8-phenylsemicarbazone,  m.  p.  253°  (decomp.),  and 
benzoin-8-phenylsemicarbazone,  a  form,  m.  p.  198°  (decomp.), 
p-form,  m.  p.  169®. 
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Evidence  is  given  for  the  supposition  that  oxidation  of  the 
ICH-OH  group  is  dependent  on  the  acid  in  the  semicarbazide 
hydrochloride  employed,  a  conclusion  supported  by  the  absence  of 
benzil  derivatives  when  benzoin  and  semicarbazide  hydrochloride 
condense  in  pyridine  solution.  Condensation  in  this  solvent  has 
led  to  the  isolation  of  isomerides  in  three  cases,  one  already  given, 
benzoinsemicarbazone  [a-form,  m.  p.  205 — 206°,  $-form,  m.  p.  186 — 
187°  (decomp.)]  and  benzoin-Su-phenylethylsemicarbazone  [a-form, 
m.  p.  174°,  p-form,  m.  p.  154°,  y-form,  m.  p.  137°].  M.  J. 

Disaccharins.  H.  J.  Choufoer  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1925,  28,  119 — 126 ;  cf.  A.,  1924,  i,  1070). — The  product, 
m.  p.  268 — 270°,  obtained  by  oxidation  of  1  :  3-xylene-4  :  6-di- 
sulphonamide,  and  previously  regarded  as  a  disaccharin,  is  now 
considered  to  be  4  :  6-disulphonamido-m-toluic  acid  (giving  a  soluble 
barium  salt),  which  on  further  oxidation  yields  a  substance,  m.  p. 
112 — 114°.  The  diamide,  m.  p.  235°,  from  the  by-product  of 
sulphonation  of  m-xylene  is  considered  to  be  1  :  3-xylene-2  :  4-di- 
sulphonamide.  Oxidation  of  1  :  4-xylene-2  :  5-disulphonamide 
gives  2  :  5-disulphonamido-p-toluic  acid,  m.  p.  320°.  The  chief 
product  of  the  sulphonation  of  p -xylene  yields  a  diamide,  m.  p. 
297°,  and  is  shown  by  the  following  synthesis  to  be  1  :  4- xylene-2  :  6- 
disulphonyl  chloride.  Partial  reduction  of  the  dinitration  product 
of  p- xylene  yields  6-nitro-p-2-xylidine,  m.  p.  96°,  which  on  diazotis- 
ation  and  treatment  with  sodium  sulphide,  followed  by  the  action 
of  heat,  yields  6  :  6' -dinitro-di-p-xylyl  2  :  2' -disulphide,  which  is 
oxidised  by  warming  with  nitric  acid  to  2-nitro-p-xylene-6-sulphonic 
acid  (chloride,  m.  p.  61°) ;  replacement  of  the  nitro  group  by  the 
sulphonic  group  through  the  amino  and  diazo  compounds  completes 
the  synthesis  of  p-xylene-2  :  6-disulphonamide,  m.  p.  297°. 
Attempts  to  synthesise  p-xylene-2  :  3-disulphonyl  chloride  (a)  from 
3-nitro-p-2-xylidine  and  (b)  by  sulphonation  of  6-nitro-p-2-xylidine 
have  proved  unsuccessful ;  sulphonation  of  nitro -p- xylene,  followed 
by  preparation  of  the  sulphonyl  chloride,  gives  two  isomerides, 
namely,  2-nitro-p-xylene-6-sulphonyl  chloride,  m.  p.  61°,  and 
2-nitro-p-xylene-5-sulphonyl  chloride,  m.  p.  74-5°,  which  are  charac¬ 
terised  by  reducing  the  mixture  of  potassium  salts  and  converting 
to  p-xylene-2  :  6-disulphonyl  chloride,  m.  p.  72°,  and  p-xylene- 
2  :  5-disulphonyl  chloride,  m.  p.  162°.  When  p-xylenesulphonic 
acid  is  treated  with  fuming  nitric  acid,  the  potassium  salt  of  the 
product  yields  a  nitro-p-xylene-sulphonyl  chloride,  m.  p.  107°,  which 
has  not  yet  been  identified.  F.  M.  H. 

Salts  of  Aromatic  Sulphonic  Acids  and  their  Solubilities 
[in  Water].  F.  Ephraim  and  A.  Pfister  ( Helv .  Chim.  Acta, 
1925,  8,  229 — 241). — The  solubilities  quoted  are  all  at  20°  except 
those  of  the  naphthalene-2-sulphonates,  which  are  at  16-5°.  The 
figures  are  for  grams  per  litre.  The  number  of  molecules  of  water 
of  crystallisation,  for  the  form  stable  at  20°,  is  given  in  brackets. 
Benzenesulphonate  of  calcium  (1),  612-60;  cadmium  (7),  312-39; 
zinc  (6),  143*10;  manganese  (6),  163-48;  strontium  (1),  154-93; 
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barium  (1),  143-50;  iron  (ferrous)  (6),  92-34;  magnesium  (6), 
76-39 ;  cobalt  (6),  77-78.  Naphthalene-2-sulphonate  of  ammonium 
(0),  131-44  (at  25°) ;  potassium  (0-5),  80-18  (at  16-5°,  see  above) ; 
sodium  (0),  56-68  (at  25°);  silver  (0),  17*16;  calcium  (1),  19-87; 
copper  (6),  10-53;  strontium  (1),  8-80;  cadmium  (6),  8-72;  zinc 
(6),  4*62 ;  lead  (1),  5-41;  nickel  (6),  3-55;  manganese  (6),  3-34; 
barium  (1),  3-84;  cobalt  (6),  2-56;  iron  (6),  2-40;  magnesium  (4), 
2-00.  (3-Naphthol-6-sulphonate  of  barium  (6),  17-420;  cadmium 
(6 — 7),  16-510;  lead  (6),  18-140;  magnesium  (8),  9-640;  copper 
(about  7),  12-485;  manganese  (8),  12-000;  strontium  (6),  11-112 ; 
zinc  (8),  8-740;  nickel  (8),  5-290;  cobalt  (8),  5-004.  1-Chloro- 
naphthalene-5-sulphonate  of  zinc  (4),  12-05;  copper  (4),  10-88; 
silver  (0),  5-51;  manganese  (1),  7-42;  cobalt  (4),  7-09;  nickel  (4), 
6-18;  strontium  (3),  5-51;  calcium  (1-5),  3-73 ;  barium  (2),  2-75 ; 
lead  (2),  2-00.  Anthracene- 1-sulphonate  of  strontium  (3),  1-157 ; 
silver  (0),  0-590;  magnesium  (4),  0-799;  copper  (6),  0-806;  barium 
(3),  0-690;  zinc  (6),  0-500;  manganese  (6),  0-477 ;  cobalt  (6),  0-391 ; 
calcium  (3),  0-269 ;  nickel  (6),  0-253.  Anthracene-2-sulphonate  of 
silver  (0),  0-318;  calcium  (1),  0-157;  manganese  (6),  0-0575;  cad¬ 
mium  (6),  0-0925;  magnesium  (4),  0-0770;  copper  (0),  0-0826; 
zinc  (6),  0-0741;  cobalt  (6),  0-0519;  nickel  (6),  0-0463;  barium  (1), 
0-0480.  The  colour,  crystalline  habit,  and  general  behaviour  of 
the  above  compounds  are  discussed.  Certain  other  salts,  either 
very  sparingly  or  very  freely  soluble,  are  also  briefly  described. 
In  the  above  lists  the  salts  are  arranged  in  order  of  decreasing 
“  normality  ”  of  the  saturated  solution.  W.  A.  S. 

Autoxidation  of  Organic  Compounds.  V.  Constitution 
of  Ozonides.  H.  Staudinger  (Ber.,  1925,  58,  [2?],  1088 — 1096 ; 
cf.  this  vol.,  i,  898,  933). — The  action  of  ozone  on  unsaturated  sub¬ 
stances  can  be  explained  readily  if  it  be  assumed  that  the  primary 
product  is  an  unstable  mol-ozonide,  analogous  to  the  initial  mol- 
oxide  of  autoxidative  processes,  which  contains  a  four-membered 
ring ;  the  extreme  instability  of  these  substances  is  probably  the 
cause  of  the  explosions  observed  occasionally  during  ozonisation. 

The  mol-ozonide,  CR2<C_q.!>>OIO,  is  assumed  to  become  converted 

into  the  isoozonide,  CR2<CPq^^>  CR2 ,  which  on  reduction  yields 

2CR2!0.  The  constitution  now  assigned  to  the  isoozonides  agrees 

with  their  physical  constants  as  well  as  the  structure,  CR2<Iq^2  q. 

assigned  by  Harries,  but  gives  a  more  rational  explanation  of  their 
fission  by  reduction  or  hydrolysis.  Like  the  mol-oxides,  the  mol- 
ozonides  are  capable  of  polymerisation,  forming  polyozonides  to 
which,  in  conformity  with  the  constitution  of  the  polymeric  malonic 
anhydrides,  polyketen  oxides,  etc.,  the  structure 

R2c  CR2  (J)Ra  CR2  I  CR2  CR2 

— o:o  xo— Loro  o— J— o:o  o-~ 

is  assigned.  It  is  notable  that  the  tendency  towards  polymeris¬ 
ation  is  most  marked  in  those  cases  in  which  conversion  into  the 
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isoozonide  may  be  expected  to  occur  with  unusual  difficulty  owing 
to  the  presence  of  the  double  bond  in  a  ring.  Further,  the  presence 
of  glacial  acetic  acid  appears  to  facilitate  transformation,  whereas 
that  of  carbon  tetrachloride,  which  generally  favours  association, 
causes  in  most  cases  the  production  of  highly  polymerised  substances. 
The  mol-ozonides,  like  the  mol-oxides,  can  also  suffer  fission  of  the 

four-membered  ring,  CR2<^Tq^^>0!0  — >-  CR2!0+R2CX)I0  — >■ 


CR2<Cq _ q!!>CR2  or  R*C02H  (where  R=H),  or  ozone  may  be 

lost  with  re-establishment  of  the  ethylenic  linking.  For  the 
oxozonides,  the  constitution  CR2<C^q^OIO  is  assumed;  they 

become  transformed  into  the  isooxozonides,  CR2<Cq_  _0>C®2.  or 


become  polymerised. 

The  following  compounds  are  described  incidentally  :  isodh’cyclo- 
pentadiene  diozonide,  C10H12O6,  m.  p.  95 — 98°  (decomp.),  from 
dicycZopentadiene  and  ozone  in  glacial  acetic  acid  solution ;  dicyclo- 
pentadiene  iso oxodiozonide,  C10H12O8,  m.  p.  105 — 108°,  by  the 
more  protracted  action  of  ozone  under  similar  conditions;  poly- 
dicyclopentadiene  diozonide,  C10H12O7,  m.  p.  120 — 125°  (decomp.) 
after  softening  at  114°,  obtained  in  the  presence  of  carbon  tetra¬ 
chloride;  polydihydrodicyclopentadiene  ozonide,  (C10H14O3h,  m.  p. 
125 — 130°,  from  dihydrodicycZopentadiene  and  ozone  in  carbon 
tetrachloride.  H.  W. 


Autoxidation  of  Organic  Compounds.  III.  Autoxidation 
of  as-Diphenylethylene.  H.  Staudinger  (Ber.,  1925,  58, 
[R],  1075 — 1079). — as-Diphenylethylene  under  the  influence  of 
light  absorbs  1  mol.  of  oxygen  with  the  formation  of  a  peroxide, 
m.  p.  131 — 132°  (decomp.),  in  which  active  oxygen  is  indicated 
only  faintly  by  titanic-sulphuric  acid,  which  does  not  liberate 
iodine  from  potassium  iodide  or  decolorise  indigotin.  It,  how¬ 
ever,  catalytically  accelerates  processes  of  polymerisation  such  as 
that  of  isoprene.  It  decomposes  when  heated  into  benzophenone 
and  formaldehyde,  the  process  being  quantitative  in  the  presence 
of  water.  The  insolubility  of  the  peroxide  in  solvents,  its  gelatinis- 
ation  in  the  presence  of  benzene,  and  its  failure  to  affect  the  b.  p. 
and  m.  p.  of  chloroform  and  benzene,  respectively,  indicate  that 
it  is  a  highly  polymerised  substance,  probably  of  the  type 
— 0,CPh2,CH2*0,[0*CPh2,CH2,0]z'0*CPh2'CH2,0 — ,  and  thus  com¬ 
parable  with  malonic  anhydride,  the  polymeric  salicylides,  glycol- 
lides,  and  keten  oxides.  The  peroxides  hitherto  isolated  are  not 
therefore  the  primary  products  of  autoxidation.  The  mol-oxides 
formed  initially  (the  term  is  used  to  denote  the  primary  autoxid¬ 
ation  products  which  are  non-isolable  or  of  unknown  constitution, 
whereas  mol-oxides  of  definite  constitution  are  designated  per¬ 
oxides)  are  much  more  labile  than  the  polymerides  and  either 
become  polymerised,  decompose  spontaneously  into  two  unsatur¬ 
ated  compounds,  or  lose  oxygen  with  the  formation  of  a  monoxide, 
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the  formation  of  which  does  not  necessarily  involve  the  preform¬ 
ation  of  an  asymmetric  mol-oxide  (cf.  Stau  dinger,  Die  Ketene,  p.  49). 
The  invariable  formation  of  benzophenone  and  formaldehyde 
during  the  autoxidation  of  as- diphenylethy lene  cannot  be  attri¬ 
buted  to  the  peroxide,  which  is  stable  unless  heated.  Further, 
the  violent  explosion  caused  by  the  treatment  of  as  -  dipheny  lethylene 
with  oxygen  under  100  atm.  pressure  at  40 — 50°  is  readily  explicable 
by  the  formation  in  quantity  of  an  unstable,  unimolecular  mol- 
oxide.  H.  W. 

Action  of  Free  Thiocyanogen  on  Unsaturated  Compounds. 

E.  Soderback  ( Annalen ,  1925,  443,  142 — 161). — The  addition  of 
thiocyanogen  to  ethylenic  hydrocarbons  is  very  slow  at  the  ordinary 
temperature,  but  goes  smoothly  when  the  reactants  are  exposed 
in  dry  (thiophen-free)  benzene  solution  to  the  action  of  actinic 
light,  yielding  the  dithiocyanoethanes  of  the  type 
CNS-CHR-CHR-CNS. 

The  known  ethylene  and  styrene  compounds  were  prepared,  and 
also  s -dithiocyanodiphenylethane,  m.  p.  225 — 226°  (decomp.).  Only 
two  thiocyanogen  radicals  will  combine  with  acetylenic  hydro¬ 
carbons,  giving  compounds  of  the  type  CR'(CNS)ICR"(CNS). 
Whilst  aromatic  acetylene  derivatives  combine  readily  at  the 
ordinary  temperature  in  the  dark,  aliphatic  acetylenes  require 
intense  photocatalysis  to  cause  addition.  Interconversion  of  cis- 
and  £ra?w-forms  under  the  influence  of  ultra-violet  light  occurs 
with  the  compounds  obtained  from  acetylenes,  a  0-02iV-solution 
of  free  thiocyanogen  in  benzene  being  an  effective  catalyst  for  the 
change.  Acetylene  itself  yields  a  solid  s-dithiocyanoethylene  (80%), 
m.  p.  97 — 98-5°,  and  a  liquid  form  (20%),  m.  p.  15 — 17°,  d\6'6  1-332, 
which  are  interconvertible  under  the  influence  of  light.  Phenyl- 
acetylene  yields  a p-dithiocyanophenylethylene,  CPh(CNS)ICH(CNS), 
m.  p.  67 — 68°,  which  by  the  action  of  the  above  catalyst  is  converted 
into  a  thick  oil  of  the  same  molecular  weight,  probably  the  stereo- 
isomeride.  Tolane  yields  s -dithiocyanodiphenylethylene,  m.  p.  194 — 
195°,  the  3-form  (m.  p.  123 — 124°)  not  being  obtained  by  the  direct 
method.  s-Dithiocyanoethylene  combines  with  2  atoms  of  bromine 
slowly  in  the  dark  to  yield  s-dibromodithiocyanoethane,  the  liquid 
(cis)  form  yielding  the  raeso-compound,  m.  p.  83-5 — 84°,  whilst  the 
solid  ( trans )  form  yields  the  racemic  compound,  prisms,  m.  p.  110 — 
111°,  slowly  at  the  ordinary  temperature.  In  sunlight  this  reaction 
goes  more  readily,  but  the  additive  reaction  now  becomes  a  side 
reaction,  the  main  reaction  being  the  replacement  of  thiocyanogen 
by  bromine  to  yield  $-bromo-u-thiocyanoethylene,  which  then  adds 
on  bromine  to  yield  tribromothiocyanoethane.  All  these  bromo 
additive  products  lose  2  atoms  of  bromine  on  treatment  with  zinc 
and  alcohol.  Thiocyanogen  compounds  of  aromatic  acetylenes 
show  no  tendency  to  combine  with  bromine.  The  action  of  thio¬ 
cyanogen  in  benzene  solution  on  ap-dibromoethylene  in  bright 
sunlight  causes  the  initial  liberation  of  bromine,  which  is  slowly 
reabsorbed,  and  from  the  complex  mixture  can  be  isolated 
p-bromo-a-thiocyanoethylene,  the  solid  5  -  dithiocy  anoethylene, 
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tetrabromoethane,  tribromothiocyanoethane,  and,  with  certain  pro¬ 
portions  of  the  reacting  substances,  .s-dibromodithiocyanoethane 
(m.  p.  110 — 111°).  [i-Tolane  dibromide  reacts  with  thiocyanogen 
in  the  presence  of  lead  thiocyanate  to  produce  a-  and  [i-tolane 
dithiocyanates.  Thiocyanogen  can  also  displace  bromine  from 
hydrogen  bromide,  2HBr+(CNS)2=2HCNS+Br2.  Thiocyanogen 
can  readily  replace  iodine  in  acetylene  di-iodide,  only  feeble  photo¬ 
catalysis  being  necessary,  the  solid  ( trans )  form  yielding  the  solid 
dithiocyanoethylene,  whilst  the  liquid  yields  a  mixture  of  solid 
and  liquid  forms.  J.  W.  B. 

Spectrochemistry  and  Structure  of  Polynuclear  Aromatic 
Hydrocarbons.  K.  von  Auwers  and  R.  Rraul  (Annalen,  1925, 
443,  181 — 191). — The  authors  have  completed  their  investigation 
of  the  relation  of  spectrochemical  data  to  the  structure  of  naphtha¬ 
lene,  anthracene,  phenanthrene,  and  other  polynuclear  systems 
(cf.  Auwers  and  Krollpfeiffer,  A.,  1923,  ii,  101)  by  the  investigation 
of  phenanthrene  derivatives,  stilbene,  di-  and  tetra-hydrophen- 
anthrene,  pyrene,  and  fluoranthrene,  and  previous  results  are  sum¬ 
marised  and  some  fresh  measurements  made.  A  comparison  of  the 
exaltations  of  refractive  indices  and  dispersions  of  stilbene  and 
phenanthrene  and  their  alkyl  and  halogen  derivatives  shows  that 
these  values  are  considerably  reduced  when  the  olefinic  double 
bond  is  replaced  by  a  ring ;  also  that  the  three  rings  in  phenanthrene 
are  similar.  Dihydrophenanthrene  exhibits  a  large  exaltation  and 
the  optical  evidence  corresponds  with  the  formula  I  or  II  (Schroeter, 
this  vol.,  i,  130).  Pure  tetrahydrophenanthrene  was  prepared 
and  some  of  its  physical  constants  were  redetermined  :  b.  p.  165 — 
167°/10  mm.,  307°/760  mm.,  m.  p.  14°,  picrate,  m.  p.  110—111° 
(Schroeter,  loc.  cit.,  gives  106 — 108°),  dM  1-075,  n$el-628.  The 
exaltation  found  corresponds  with  Schroeter’s  formula  III. 
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The  value  of  the  exaltation  for  pyrene  is  practically  the  same  as 
that  for  anthracene,  suggesting  that  the  same  ring  systems  are 
present  in  each.  Fluoranthrene  shows  a  much  larger  exaltation 
than  fluorene,  due  to  the  introduction  of  a  new  double  bond. 

J.  W.  B. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  III.  E.  de  B.  Barnett,  J.  W.  Cook,  and  M.  A. 
Matthews  (Bee.  trav.  chim.,  1925,  44,  728 — 739 ;  cf.  this  vol.,  i,  18). 
— The  dichloride  and  dibromide  of  1  :  5-dichloroanthracene  react 
in  general  as  if  they  possessed  the  cis-configuration,  but  in  some 
cases  simultaneous  partial  conversion  into  a  tra n.s - c ompound  seems 
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to  take  place,  and  this  is  particularly  well  marked  in  hydrolytic 
reactions.  1  :  5-Dichloroanthracene  dibromide  has  been  hydrolysed 
by  boiling  with  aqueous  acetone  in  the  presence  of  excess  of  calcium 
or  magnesium  carbonate.  The  product  consists  of  a  mixture  of 
1  :  5-dichloro-cis-9  :  \0-dihydroanthraquinol  (I),  m.  p.  210°,  1  :  5 -di- 
cWoro-trans-9  :  \0-dihydroanthraquinol  (II),  m.  p.  244°,  together 
H— C— OH  H— C— OH  C6H3C1  C6H3C1 

c6h3ci<^  Nc6H3C1  C6H3C1^  Vj6H3C1  Co/  ^>ch-ch/  \co 

H— G— OH  HO— c— H  C6H3C1  C6H3C1 

(I.)  (II.)  (III.) 

with  1  :  5-dichloroanthracene,  1  :  5-dichloroanthraquinone,  and 
1:5:1':  5'-tetrachlorodianthrone  (III).  1  :  5-Dichloroanthracene 
dichloride  gives  similar  results,  but  the  reaction  is  much  slower  and 
less  complete.  If  no  basic  substance  is  present  to  keep  the  solution 
neutral  only  the  cis-isomeride  is  obtained ;  the  trams  -  isomeride , 
being  dehydrated  by  the  acid  produced  during  the  hydrolysis,  passes 
into  the  anthranol  (IV)  or  its  ketonic  tautomeride  (V).  Similar 

C— OH  CO 

(iv.)  C6H3C1^^>C6H3C1  C6H3Cl/  ^>C6H3C1  (V.) 

c— H  CH2 

products  are  obtained  by  hydrolysing  with  moist  silver  oxide.  The 
configuration  of  each  isomeride  is  based  on  the  ease  with  which 
one  of  them  passes  into  the  anthranol ;  this  same  isomeride,  having 
the  higher  m.  p.  and  a  lower  solubility,  is  considered  to  be  the 
Jraws-compound.  The  diacetate  of  the  cis-form,  C18H1404C12,  has 
m.  p.  246°,  the  diacetate  of  the  trans-form,  m.  p.  259°  (after  first 
turning  yellow  and  then  red).  The  bisphenylcarbamate  of  the 
cis-compound  has  m.  p.  222°,  that  of  the  (rems-compound  has  m.  p. 
278 — 280°.  Both  the  isomeric  dihydroanthraquinols,  when  treated 
with  hydrochloric  or  hydrobromic  acid,  give  halides  which  are 
identical  with  those  produced  by  the  action  of  halogen  on  1  :  5-di¬ 
chloroanthracene,  and  on  hydrolysis  with  aqueous  acetone  pass 
back  into  a  mixture  of  the  cis-  and  /rews-dihydroanthraquinols. 
Boiling  1  :  5-dichloroanthracene  dihalides  with  ethyl  alcohol  gives 
a  mixture  of  cis -dichlorodihydroanthraquinyl  diethyl  ether  (VI), 

H— C— OEt  H— C— X  COEt 

c6h3ci/  \c„h3ci  c6h3ci/\c6h3ci  c6h3ci/|\c8h3ci 

(VI.)  H— C— OEt  H — C — OEt  (VII.)  CH  (VIII.) 

X  =  halogen. 

m.  p.  184°,  and  (main  product)  dichloroanthranyl  ethyl  ether  (VIII) 
(probably  via  the  intermediary  compound  (VII),  for  reasons 
discussed).  Other  alcohols  which  brought  about  hydrolysis  did  not 
give  dialkyl  ethers,  but  the  corresponding  dichloroanthranyl 
alkyl  ethers.  Preparations  of  the  following  are  described  : 
1  :  5 -dichloroanthranyl  n-propyl  ether,  m.  p.  48°,  1  :  5 -dichloro¬ 
anthranyl  n-butyl  ether,  m.  p.  75°  (rapid  formation),  1  :  5 -dichloro- 
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anthranyl  iso  amyl  ether,  m.  p.  77°.  Others  were  obtained  as  viscous 
oils,  but  were  identified  by  hydrolysis  to  1  :  5-dichloroanthrone. 
No  reaction  took  place  with  2er£.-butyl  alcohol  after  6  hours’  boiling. 
The  action  of  phenol  on  1  :  5-dichloranthracene  dibromide  leads  to 
1  :  5-dichloroanthracene,  which  is  typical  of  the  cis- configuration, 
but  1  :  5-dichloroanthracene  dichloride  yields  1  :  5 -dichloroanthranyl- 
phenyl  ether,  greenish-yellow  needles  from  acetic  acid,  containing 
1  mol.  of  acetic  acid,  m.  p.  113 — 114°.  It  is  considered  that  the 
replacement  action  in  this  case  is  accompanied  by  a  change  in 
configuration.  Unlike  the  anthranyl  alkyl  ethers,  the  aryl  ethers 
are  not  hydrolysed  by  warming  with  mineral  acids  in  acetic  acid 
solution,  although  they  readily  decompose  if  hydriodic  acid  is 
present,  giving  1  :  5-dichloroanthracene.  The  mechanism  of  the 
reaction  must  consist  in  the  addition  of  hydrogen  iodide  to  the 
‘  ‘  bridge  ’  ’  bond  and  subsequent  hydrolysis  and  reduction  of  the 
resulting  additive  compound.  1  :  5 -Dichloroanthranyl  o-tolyl  ether 
has  m.  p.  114°,  the  m-tolyl  ether,  m.  p.  166°,  the  p -tolyl  ether,  m.  p. 
124°.  A.  C. 

Fluorene  Compounds.  H.  Wieland  and  E.  Krause  ( Annalen , 
1925,  443,  129 — 141). — A  simplified  method  for  the  preparation  of 
diphenylene-ethylene  (cf.  Wieland,  Rein  del,  and  Ferrer,  A.,  1922, 
i,  1137)  is  described.  Methylfluorenol  (obtained  by  the  action  of 
magnesium  methyl  bromide  on  fluorenone)  yields  by  the  action  of  an 
ethereal  solution  of  hydrochloric  acid  9-chloro-9-methylfluorene, 
which,  when  warmed  in  alcohol,  loses  hydrogen  chloride,  giving  the 
required  hydrocarbon.  On  treatment  with  sodium  methoxide, 
9-chloro-9-methylfluorene  yields  9-methoxy-9-methylfluorene ;  and 
with  bromine  loses  hydrogen  chloride  to  form  diphenylene-ethylene 
dibromide,  which  on  treatment  with  dimethylaniline  loses  1  mol. 
of  hydrogen  bromide  and  1  atom  of  bromine  to  yield  bisdiphenylene- 
butadiene  (cf.  Wislicenus,  A.,  1915,  i,  519),  the  base  being  partly 
converted  into  crystal- violet.  The  dibromide  on  treatment  with 
methyl- alcoholic  potassium  hydroxide  yields  Q-methoxy methylene- 

fluorene,  V6^4^>C!CH(OMe),  m.  p.  106°,  which  on  treatment  in 
C6H4 

methyl-alcoholic  solution  with  1  mol.  of  bromine  is  converted  into 
the  monobromo-dimethoxy  compound,  >  C ( OMe ) •  CH Br ( O Me )  or 
>  CBr*CH(OMe)2,  m.  p.  131°.  Sodium  acetate  acts  on  diphenylene- 
ethylene  dibromide  to  form  u-bromodiphenylene-ethylene,  m.  p.  78°, 
which  with  1  mol.  of  bromine  gives  a fifi-tribromodiphenylene-ethane, 
m.  p.  127°.  Diphenylene-ethylene  does  not  react  with  magnesium 
phenyl  or  methyl  bromide ;  it  yields  a  deep  blue  additive  product 
(which  cannot  be  isolated)  with  nitric  acid,  and  reacts  with  2  mols. 
of  nitrogen  peroxide  to  form  a $-dinitrodiphenylene-ethane,  m.  p. 
117 — 118°  (decomp.).  This  on  treatment  with  ammonia  loses 
1  mol.  of  nitrous  acid,  yielding  u-nitrodiphenylene- ethylene,  m.  p. 
132°;  dibromide,  m.  p.  110°.  The  9-methylfluorenol  obtained  by 
the  action  of  magnesium  methyl  bromide  on  fluorenone  is  identical 
with  the  compound,  m.  p.  176°,  obtained  by  Ullmann  and  Wurstem- 
berger  (A.,  1906,  i,  76),  whilst  from  the  mother-liquor  is  isolated  a 


ORGANIC  CHEMISTRY. 


i.  903 


second  form,  m.  p.  84°,  which  is  proved  to  be  the  same  as  the 
compound,  C14H120,  obtained  by  Daufresne  (A.,  1908,  i,  165).  The 
two  forms  are  shown  to  be  stereoisomerides,  each  giving  the  same 
chloride  on  treatment  with  hydrochloric  acid.  The  explanation  of 
the  stereoisomerism  of  the  diphenic  acids  (cf.  Kenner,  T.,  1921, 119, 
593 ;  1922, 121, 614)  and  the  similarly  constituted  methylfluorenols  is 
discussed ;  and  the  authors  conclude  that,  taking  strain  conditions 
and  the  absence  of  optical  isomerides  into  account,  such  stereo¬ 
isomerism  can  only  be  represented  as  of  the  cis-trans  type  across  the 
five-membered  ring,  the  molecule  not  being  regarded  as  uniplanar, 
but  occupying  a  position  intermediate  between  the  uniplanar  and 
Kauffler  forms  of  diphenyl  (cf.  Mills,  Palmer,  and  Tomkinson,  J., 
1924,  125,  2365).  Similar  examples  have  previously  been  noted 
(cf.  Schmidt  and  Mezger,  A.,  1907,  i,  43;  Schmidt  and  Stiitzel,  A., 
1908,  i,  415).  J.  W.  B. 


Preparation  of  Symmetrical  Polynitro  Derivatives  of  the 
Dinaphthyls  by  the  Action  of  Finely-divided  Copper  on 
Halogenated  Nitronaphthalenes.  L.  K.  Chudozilov  ( Chem . 
Listy,  1925,  19,  187 — 190). — The  above  variant  of  Ullmann’s 
reaction  does  not  proceed  smoothly  unless  the  nitro  group  and  the 
halogen  are  adjacent,  and  the  naphthalene  nucleus  contains  only 
one  nitro  group.  The  following  are  described  :  2  :  2 ' -dinitro- 

1  :  V -dinaphthyl,  m.  p.  179 — 180°;  2  :  % -diamino -\  :  1' -dinaphthyl, 
m.  p.  187°;  1  :  1  '-dinitro-2  :  2' -dinaphbhyl,  m.  p.  264 — 265°;  1  :  1'- 
diamino -2  :  2' -dinaphthyl,  m.  p.  253 — 259°;  4  :  4'-dinitro-l  :  1'- 
dinaphthyl,  m.  p.  236 — 237°;  3  :  3'-dinitro-l  :  1' -dinaphthyl ,  m.  p. 
142 — 143° ;  2-iodo-5-nitronaphthalene,  m.  p.  89 — 90° ;  2 -iodo- 

8-nitronaphthalene,  in.  p.  128 — 129°;  2  :  2'  :  4  :  4’ -teiranitro-1  :  1'- 
dinaphthyl,  m.  p.  291 — 292°.  B.  F. 


Ph 


Ph 


9  :  12-Diaryl-A10-diphensuccindenes  and  9 : 12-Diaryldiphen- 
succindanes.  K.  Brand  and  W.  Muhl  ( J .  pr.  Chem.,  1925, 
[ii],  110,  1 — 9). — Reduction  of  9  :  12-diphenyl- A9  ^-diphensuccin- 
dadiene  (annexed  formula)  with  zinc  dust  and  acetic  acid  yields 
9  :  \2-diphenyl-A10-diphensuccindene,  m.  p.  285 — 
286°,  the  position  of  the  double  bond  being  shown 
by  bromination  to  a  dibromide  which  at  once 
loses  2HBr  to  give  the  original  succindadiene,  and 
by  oxidation  with  chromic-acetic  acid  to  2  :  2'- 
dibenzoylbenzil,  m.  p.  188°,  and  o-benzoylbenzoic 
acid,  m.  p.  127°.  Reduction  of  the  suceindene  or  of  the  succindadiene 
with  hydrogen  and  palladium  yields  9  :  12 -diphenyldiphensuccindane, 
m.  p.  207 — 208°,  which,  together  with  a  stereoisomeride,  m.  p.  166 — 
167°,  is  also  formed  from  the  succindadiene  by  the  action  of  sodium 
and  amyl  alcohol.  9  :  12- Di-p-tolyl-Aw-diphensuccindene,  m.  p. 
200°,  and  two  stereoisomeric  di -p-tolyldi phe nsu cci nda n es ,  m.  p. 
188 — 189°  and  145 — 146°,  are  similarly  prepared  from  9  :  12-di-p- 
tolyl-A9:  n-diphensuccindadiene.  From  the  m-tolyl  compound  are 
obtained  9  :  l2-di-m-tolyl-A10-diphensuccindene,  m.  p.  179 — 180°, 
and  only  one  9  :  \2-di-m-tolyldiphensuccindane,  m.  p.  150°. 

C.  H. 
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Coloured  Phenol  Ethers  of  the  Diphensuccindene  Group. 

K.  Brand  and  W.  Krey  ( J .  pr.  Chem.,  1925,  [ii],  110,  10 — 25). — 
By  the  action  of  an  ether  solution  of  magnesium  o-phenetyl  bromide 
on  diphensuccindan-9 :  12-dione  in  anhydrous  benzene  there  is 
formed  9  :  \2-di-o-phenetyldiphensuccindan-9  :  12 -diol,  m.  p.  213 — 
215°  (darkens  at  170 — 180°).  9 :  12-Di-p-phenetyldiphensuccin- 

dandiol ,  m.  p.  208°,  is  similarly  prepared.  Both  diols  readily  lose 
water  to  give  the  corresponding  9 :  ^-diphenetyl-HP  ^-diphen- 
succindadienes,  reddish-brown  compounds  melting  at  204 — 205° 
and  223 — 224°,  respectively,  which  are  oxidised  by  chromic-acetic 
acid  to  o  :  o'-di(ethoxybenzoyl)benzils,  m.  p.  244 — 245°  and  215 — 
216°,  respectively,  o :  o'-I)i-(o-ethoxybenzoyl)benzil,  owing  to 
steric  hindrance,  will  not  condense  with  o-phenylenediamine,  but 
from  the  p-ethoxybenzoyl  compound  a  quinoxaline,  C3gH30O,,N2, 
m.  p.  227*5°,  is  readily  obtained.  The  quinoxaline  gives  no  oxime, 
but  with  hydroxylamine  at  140 — 150°  a  small  quantity  of  a 
compound,  decomp.  170 — 180°,  m.  p.  202 — 203°.  For  the  further 
oxidation  of  the  benzils,  chromic  acid,  permanganate,  and  nitric 
acid  are  useless,  but  with  alkaline  hydrogen  peroxide  in  pyridine  at 
water-bath  temperature,  2-o-ethoxybenzoylbenzoic  acid ,  m.  p.  161 — 
163°,  and  2-p -ethoxybenzoylbenzoic  acid,  m.  p.  135 — 136°,  are  obtained 
smoothly. 

Di-o-phenetyldiphensuccindadiene  is  not  reducible  by  the  method 
used  for  the  diphenyl  compound  (preceding  abstract),  but  with 
activated  aluminium  in  moist  ether  it  gives  9  :  12-di-o-phenetyl- 
A10 -diphensuccindene,  m.  p.  250°,  and  with  sodium  and  amyl  alcohol 
a  single  9 :  12-di-o-phenetyldiphensuccindane,  m.  p.  175 — 176°. 
9  :  \2-Di-p-phenetyl-Aw-diphensuccindene,  m.  p.  250 — 251°,  and  the 
related  succindane,  m.  p.  240 — 241°,  are  similarly  prepared.  9  :  12- 
Di-o-anisyl-A911-diphensuccindadiene  in  the  same  way  yields 
9  :  12-di-o-anisyl-A10-diphensuccindene,  m.  p.  254 — 255°,  and  the 
succindane,  m.  p.  250 — 251°.  9  :  12- Di-p-anisyldiphensuccindane 
melts  at  244—244*5°.  C.  H. 

Coloured  Hydrocarbons  of  the  Diphensuccindene  Group. 
An  Abnormal  Grignard  Reaction.  K.  Brand,  H.  Ludwig, 
and  L.  W.  Berlin  ( J .  pr.  Chem.,  1925,  [ii],  110,  26— 36).— A 
9  :  12-diaryldiphensuccindan-9  :  12-diol  cannot  be  isolated  from  the 
product  of  reaction  between  magnesium  o-tolyl,  2  :  4-  or  2  :  5-xylyl 
halide  and  9  :  12-diphensuccindandione,  the  diketone  and  hydro¬ 
carbon  being  recovered  in  each  case,  although  from  the  oily  product, 
by  heating  with  formic  acid,  the  corresponding  9  :  12-diaryl- 
A9 :  n-diphensuccindadiene  may  be  obtained,  showing  that  the  diol 
has  been  formed.  With  anthraquinone,  a  normal  reaction  is 
observed. 

9  :  12-Di-o-tolyl-A9  ^-diphensuccindadiene,  m.  p.  240°,  is  oxidised 
by  chromic-acetic  acid  in  the  cold  to  o  :  o' -di-o-toluoylbenzil,  m.  p. 
154°  (which  does  not  condense  with  o-phenylenediamine),  and  in 
the  hot  to  2-o-toluoylbenzoic  acid,  m.  p.  84°  (+H2)0. 

9  :  \2-Di-m-tolyldiphensuccindan-9  :  12 -diol,  m.  p.  180°,  is  formed 
in  normal  manner.  Boiled  with  formic  acid  it  gives  9  :  12-di-m- 
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tolyl-A911-diphensuccindadiene,  m.  p.  184 — 185°,  which  is  oxidised 
to  o  :  o' -di-m-toluoylbenzil,  m.  p.  159°,  and  2-m-toluoylbenzoic  acid, 
m.  p.  162°  (+H20). 

9  :  l2-Di-3'  :  4 ' - xyl yldiydie nsuccindan-9  :  12 -diol,  m.  p.  252°,  is 
dehydrated  to  9  :  12-diS1  :  4i'xylyl-A9  ^-diphensuccindadiene,  m.  p. 
212°. 

From  anthraquinone  are  obtained  9  :  10-dihydroxy-9  :  IQ-di- 
o-tolyldihydroanthracene,  m.  p.  285°  (decomp.),  the  corresponding 
di-2'  :  4 '-xylyl  compound,  m.  p.  331 — 332°  (decomp.),  and  the 
di- 2'  :  5' -xylyl  compound,  m.  p.  260°  (decomp.).  C.  H. 

Catalytic  Action.  XIV.  Comparative  Study  of  the 
Catalytic  Activity  of  Reduced  Copper,  Reduced  Nickel,  and 
Thoria.  II.  S.  Komatsu  and  C.  Tanaka  (Mem.  Coll.  Sci. 
Kyoto,  1925,  8,  135 — 145). — cycZoHexylamine  is  unaffected  by 
thoria  even  at  300°,  but  with  nickel  or  copper  at  200°  or  300° 
decomposition  occurs,  giving  ammonia,  benzene,  aniline,  cyclo- 
hexylimine,  dicycZohexylamine,  phenylcycZohexylamine,  diphenyl- 
amine,  and  carbazole,  the  amounts  of  which  products  are  deter¬ 
mined.  At  200°,  copper  promotes  only  deamination,  yielding 
chiefly  dicycZohexylamine,  but  copper  at  300°,  or  nickel  at  200°, 
causes  both  deamination  and  oxidation ;  with  nickel  at  300°,  the 
yield  of  oxidation  products  is  greater  and  of  deamination  products 
less  than  at  200°.  It  is  supposed  that  the  oxidation  occurs  in  the 
stages  :  cycZohexylamine  — >  dicycfohexylamine  — >  phenyl  cyc/o- 
hexylamine  — >  diphenylamine  — >  carbazole,  and  this  is  confirmed 
by  oxidising  dicycfohexylamine  in  presence  of  copper  to  phenylcycfo- 
hexylamine  and,  in  presence  of  nickel,  to  diphenylamine  and 
carbazole.  Differences  in  the  behaviour  of  copper  towards  cyclo- 
hexylamine  and  cycfohexanol  are  attributed  to  its  varying  absorptive 
power  towards  reactants  or  resultants.  On  reducing  aniline  with 
hydrogen  in  presence  of  nickel  at  190°,  the  yield  of  cyc/ohexylamine 
is  30%,  which  corresponds  with  the  amount  of  cycfohexylamine 
recovered  unchanged  when  it  is  passed  over  heated  nickel. 

F.  M.  H. 

Nitration  of  Symmetrical  Arylalkylcarbamides.  L.  C.  E. 

Kniphorst  ( Rec .  trav.  chim.,  1925,  44,  693 — 727 ;  cf.  Thiele  and 
Lachmann,  A.,  1896,  i,  207 ;  Scholl  and  Holdermann,  A.,  1906,  i, 
767  ;  Rendler,  A.,  1914,  i,  521). — s -Arylalkylcarbamides  have  been 
prepared  by  coupling  ethylcarbimide  with  aniline  and  some  of  its 
derivatives.  On  nitrating  these  products  with  excess  of  100% 
nitric  acid,  two  nitro  groups  enter  the  ring,  whilst  a  third  enters  the 
amino  group  which  contains  the  alkyl  radical.  The  group 
-N(alk.)N02  is  mobile  and  can  be  replaced  by  the  groups  -OH, 
-OMe,  -OEt,  -NH2,  -NHMe,  -NHPh,  etc.,  giving  in  each  case 
an  alkylnitroamine  or  its  salt.  a-Phenyl-fi-ethylcarbamide  with 
excess  of  nitric  acid  at  —15°  gives  a-2  :  4 -dinitrophenyl-$$-ethyl- 
nitrocarbamide,  decomp.  64°,  a  yellow  powder  which  (like  most  of 
the  analogous  compounds  described  below)  gives  the  nitroamine 
reactions  of  Franchimont  and  Bamberger  and  of  Thiele  and  Lach- 
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mann.  On  warming  with  water,  the  compound  evolves  carbon 
dioxide,  forming  2  :  4-dinitroaniline  and  ethylnitroamine.  Absolute 
alcoholic  ammonia  gives  2  :  4-dinitrophenylcarbamide  in  the  cold 
and  2  :  4-dinitroaniline  at  100°.  All  the  ary lcarb amides  described 
are  unstable  towards  aqueous  ammonia,  and  many,  like  this  one, 
are  decomposed  with  the  formation  of  the  corresponding  aniline 
derivative  by  heating  with  absolute  alcoholic  ammonia  at  100°. 
Ethyl  and  methyl  alcohols  when  warmed  with  the  nitrocarbamide 
give  the  corresponding  carbamates.  Nitration  with  a  mixture  of 
nitric  and  sulphuric  acids  yields  a-2  :  4  :  6-trinitrophenyl- [i [i - 
ethylnitrocarbamide,  decomp.  100 — 105° ;  on  keeping  in  a  desiccator, 
60 — 65°.  Rendler  ( loc .  cit.)  with  phenylcarbamide  found  that  only 
two  nitro  groups  entered  the  ring  under  these  conditions,  hence  the 
alkyl  group  attached  to  the  [3-nitrogen  atom  exerts  an  influence 
on  substitution  in  the  phenyl  group.  Water  or  aqueous  sodium 
hydroxide  converts  it  into  2:4:  6-trinitroaniline.  Witli  cold 
alcoholic  ammonia,  2:4:  G-trinitrophenylcarbamide,  in.  p.  196 — 
199°  (decomp.),  is  formed.  Ethyl  2:4:  6-trinitrophenylcarbamate 
has  m.  p.  144*5°  (van  Romburgh  gives  144° ;  Crocker  and  Lowe, 
147°).  The  methyl  compound  has  m.  p.  194 — 196°  (van  Romburgh 
gives  192°);  a-p-tolyl-(3-ethylcarbamide,  m.  p.  143*5  on  nitration 
(as  above),  gives  a-2  :  Q-dinitro-p-tolyl-$$-ethylnitrocarbamide, 
Ci0HnO7N5,  m.  p.  95—99°,  decomp,  about  110°.  With  alcoholic 
ammonia  (hot  or  cold),  2  :  6-dinitro-p-tolylcarbamide,  m.  p.  209°,  is 
obtained.  Boiling  with  absolute  ethyl  alcohol  gives  ethyl  2  :  6 -di- 
nitro-p-tolylcarbamate,  m.  p.  136° ;  the  methyl  analogue  has  m.  p. 
153°.  xA-Chlorophenyl-^-ethylcarbamide,  m.  p.  200°,  prepared 
by  the  action  of  ethylcarbimide  on  p-chloroaniline,  on  nitration 
gives  xA-chloro-2  :  Q-dinitrophenyl- ^-ethylnitrocarbamide,  decomp, 
about  60°.  Cold  alcoholic  ammonia  converts  it  into  4 -chloro- 
2  :  Q-dinitrophenylcarbamide,  m.  p.  214°  (decomp.),  warm  ammonia 
into  4-chloro-2  : 6-dinitroaniline.  Ethyl  4-chloro-2  :  G-dinitrophenyl- 
carbamate  has  m.  p.  168°,  the  methyl  analogue,  m.  p.  153°.  a-4- 

Bromophenyl-fi-ethylcarbamide,  m.  p.  211 — 212°  (decomp.),  gives 
a-4-6romo-2  :  6 -dinitrophenyl-$$-ethylnitrocarbamide,  decomp.  100 — - 
105°,  on  nitration.  With  cold  alcoholic  ammonia,  4-bromo-2  :  6- 
dinitrophenylcarbamide,  m.  p.  230 — 231°  (dccomp.),  is  formed. 
Ethyl  4-bromo-2  :  Q-dinitrophenylethylcarbamate  has  m.  p.  175*5 — 
176*5°,  the  methyl  compound,  m.  p.  189°.  <x-o-Tolyl-$-ethylcarb- 
amide  (from  ethylcarbimide  and  o-toluidine),  m.  p.  165°,  on 
nitration  gives  a-4 :  Q-dinitro-o-tolyl-$$-ethylnitrocarbamide,  m.  p. 
about  90°  (decomp.).  The  nitration  was  not  complete  even  with 
the  addition  of  sulphuric  acid,  and  the  substance  tended  to  decom¬ 
pose  during  the  preparation.  Boiling  with  water  gave  4  : 6- 
dinitro-o-toluidine  as  chief  product,  together  with  a  mixture 
(probably)  of  mononitrotolyl  compounds.  Cold  alcoholic  ammonia 
converts  the  nitroamide  into  4  :  Q-dinitro-o-tolylcarbamide,  m.  p. 
about  210°  (decomp.).  Ethyl  4  :  6-dinitro-o-tolylcarbamate  has 
m.  p.  155 — 157°  (Ryan  and  Cullinane  give  159 — 160°).  Methyl 
4 :  %-dinitro-o-tolylcarbamate  has  m.  p.  192°.  a-2 -Chlorophenyl- 

$-ethylcarbamide ,  m.  p.  134°,  nitrates  more  readily  than  the  corre- 
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sponding  2-methyl  derivative,  giving  a.-2-chloroA  :  6 -dinitrophenyl- 
$$-ethylnitrocarbamide ;  the  crude  substance  deeomp.  at  90°, 
purified  at  50 — 60°  (strikingly  contrary  to  this,  2-chloro-4  :  6- 
dinitroacetanilide  cannot  be  obtained  on  nitration  of  o-ehloro- 
acetanilide  even  with  mixed  concentrated  nitric  and  sulphuric 
acids).  Heating  with  water  converted  the  carbamide  into  2-chloro- 
4  :  6-dinitroaniline.  Cold  alcoholic  ammonia  converts  the  nitro  - 
amide  into  2-chloroA  :  6-dinitrophenylcarbamide,  m.  p.  212 — 213° 
(decomp.).  This  substance  or  the  original  nitroamide  passes  into 
ethyl  2-chloroA  :  6 -dinilrophenylcarbamate,  m.  p.  160°  (decomp.), 
on  warming  with  alcohol.  The  methyl  ester  has  m.  p.  183-5°. 
a- Phenyl- p-methylcarbamidc  (cf.  Dixon,  T.,  1895,  560)  on  nitration 
gives  a-2  : 4-dinitrophe?iyl-fi$-methylnitrocarbamide,  decomp.  70°, 
having  similar  properties  to  the  ethyl  derivative,  and  giving  the 
same  decomposition  products  with  water  and  alcoholic  ammonia  so 
far  as  the  a-portion  of  the  molecule  is  concerned.  Nitration  with  a 
mixture  of  nitric  and  sulphuric  acids  gives  a  tetranitro  compound, 
decomp,  about  110°  (see  ethyl  analogue  above).  Nitration  by 
means  of  Scholl  and  Holdermann’s  method  ( loc .  cit.),  using  3  mols. 
of  ethyl  nitrate,  did  not  cause  a  nitro  group  to  enter  the  (3-position, 
but  gave  a-2  :  4-dinitrophenyl-(3-methylcarbamide.  a-2  :  6 -Di- 
nitro-p-tolyl-fip-methylnitrocarbamide  has  m.  p.  112°  (decomp.). 
Nitration  of  a-phenyl-p-ethylthiocarbamide  with  100%  nitric  acid 
gives  the  same  nitro  compound  as  a-phenyl-p-ethylcarbamide. 
The  nitration  of  a-p-tolyl-(3-methylthiocarbamide  gave  a  similar 
result.  The  group  -CO*NR(N02),  (R=Me  or  Et)  contained  in 
(N02)2C6H3’NH*C0*NR(N02)  is  also  eliminated  as  a  nitroamine  by 
the  action  of  aniline,  p-toluidine,  hydrazine,  and  phenylhydrazine  in 
exactly  the  same  way  as  by  ammonia,  the  residue  of  the  amine 
taking  the  place  of  the  -NR(N02)  group.  This  occurs  in  the  cold 
in  ethereal  solution,  but  may  be  carried  out  in  alcohol,  since  the 
secondary  reaction  with  alcohol  itself  is  much  slower.  The 
reactions  take  place  smoothly  and  give  nearly  quantitative  results. 
a-2  :  4 -Dinitrophenyl-$-phenylcarbamide,  m.  p.  186 — 187°  (decomp.), 
is  obtained  from  aniline  and  a-2  :  4 - dinitropheny  1- [i 3 - ethylnitro- 
carbamide,  or  from  the  corresponding  [3 -methyl  analogue,  a-2  :  4- 
Dinitrophenyl-$-p-tolylcarbamide  has  m.  p.  210°  (decomp.),  a-2  :  6- 
Dinitro-p-tolyl-$-phenylcarbamide  has  m.  p.  190 — 193°  (or  202°) 
(decomp.),  a.A-chloro-2  :  Q-dinitrophenyl-$-phenylcarbamide,  m.  p. 
197 — 201°  (decomp.).,  a.-2-chloroA  :  Q-dinitrophenyl-$-phenylcarb- 
amide,  m.  p.  168-5°  (decomp.).  Phenylhydrazine  and  a-2  :  4-dinitro- 
phenyl-(3(3-ethylnitrocarbamide  give  1 -phenyl A(2  :  4 -dinitrophenyl)- 
semicarbazide,  m.  p.  162 — 162-5°  (decomp.),  a-2  :  4-Dinitrophenyl- 
(3-nitrocarbamide  appeared  to  give  an  additive  product  with  phenyl¬ 
hydrazine,  probably  owing  to  the  more  strongly  acidic  character  of 
the  group  -CONH(N02)  making  further  reaction  difficult.  Hydr¬ 
azine  condenses  with  a-2  : 4-dinitrophenyl-(3(3-ethylnitrocarb- 
amide  to  form  4(2  :  4c-dinitrophenyl)-semicarbazide,  m.  p.  195°, 
decomp.  197°,  which  gives  with  acetone  the  semicarbazone, 
^ioHn05N5,  m.  p.  205 — 210°  (decomp.),  and  with  benzaldehyde  the 
semicarbazone,  C14Hn05N5,  m.  p.  241°  (decomp.).  A.  C. 
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Substituted  Ammonium  Molybdates  and  Tungstates. 

A.  C.  Krause  and  F.  C.  Krauskopf  {J.  Amer.  Chem.  Soc.,  1925, 
47,  1689 — 1694). — By  digestion  of  molybdic  acid  with  amines,  or 
of  ammonium  molybdate  with  the  amine  hydrochloride,  a  number 
of  organic  salts  of  molybdic  acid  have  been  prepared.  Analogous 
tungstates  were  similarly  prepared  from  tungstic  acid.  Salts  are 
formed  most  readily  with  the  basic  alkylamines,  the  stability  of 
the  salts  in  water  and  the  constancy  of  composition  increasing 
with  the  basicity  of  the  amine.  Similarly,  the  apparent  ease  of 
formation  of  molybdates  and  tungstates  varies  with  the  basicity 
of  the  aromatic  amine  used.  The  o-toluidine  molybdate  is  more 
readily  prepared  than  the  p-toluidine  salt,  the  latter  than  the 
aniline  salt.  Salts  of  o-  and  w-nitroanilines,  and  of  o-  and  p-bromo- 
anilines  could  not  be  prepared  successfully.  The  weakly  basic 
mixed  tertiary  aromatic  amines,  e.g.,  dimethyl-  and  diethyl -aniline, 
give  similar  salts  to  aniline,  these  salts  from  weak  bases  having  the 
general  composition  X*H2Mo04*Mo03  (where  X=1  mol.  of  a  mono¬ 
acid  base).  The  stronger  bases  yield  salts  of  the  general  formula 
X*2H2Mo04,  which  are  more  crystalline  and  more  readily  soluble 
in  water  than  those  from  the  aromatic  amines.  Similar  relation¬ 
ships  appeared  with  tungstic  acid.  The  following  ammonium 
molybdates  are  described  :  jphenyl-,  p -tolyl-,  o-tolyl-,  phenyldimethyl-, 
phenyldiethyl-,  dimethyl-,  and  picolyl.  Piperidinium  molybdate, 
(C-H^NVH^MoO^MoO,,;  ethylenediammonium  molybdate, 
C2H8N2-2H2Mo04-2Mo03,H20  ; 

methylammonium  tungstate,  (MeNH3)6W7024,2H20 ;  piperidinium 
tungstate,  (CgHjj^NjgWyO^AHgO,  and  o -tolylammonium  tungstate, 
(C7H7NH2)2H2W5016,  are  also  described.  R.  B. 

Toluidine  Derivatives.  I.  Quantitative  Preparation  of 
5-Iodo-o-toluidine  and  Some  of  its  Derivatives.  R.  M.  Hann 
and  J.  F.  T.  Berliner  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1709 — 1712). 
— By  trituration  of  o-toluidine  hydrochloride,  instead  of  the  free 
amine,  with  iodine  and  calcium  carbonate,  yields  of  5-iodo-o-tolu- 
idine,  m.  p.  87-2°,  amounting  to  98%  of  the  theoretical  can  be 
obtained.  The  following  derivatives  are  described  :  hydrochloride, 
m.  p.  214°;  hydrobromide,  m.  p.  196°;  hydriodide,  m.  p.  190° 
(decomp,  at  105°,  more  slowly  at  70 — 90°) ;  hydrofluoride, 
NH2-C6H3MeI,4HF, 

m.  p.  105° ;  perchlorate,  m.  p.  209° ;  picrate,  yellow  needles,  m.  p. 
188-5° ;  picrolonate,  yellow  needles,  m.  p.  189-5° ;  oxalate,  m.  p.  158° ; 
mercurichloride,  [NH2*C6H3MeI]2,HgCl2,  m.  p.  134-5°.  5-Iodo-o-tolyl- 
carbamide  has  m.  p.  273°  ( hydrochloride  sublimes),  s-phenyl-5-iodo-o- 
tolylcarbamide,  C6H3MeI-NH-CO*NHPh,  m.  p.  232°,  s-5-iodo-o-tolyl- 
<x-naphthylcarbamide,  C6H3MeI-NH-CO-NHC10H7,  m.  p.  214°,  and 
5-iodo-o-tolylcarbylamine,  yellow  needles,  m.  p.  83 — 84°.  R.  B. 

Reduction  of  Anethole  Nitrosochloride  by  Stannous 
Chloride  and  Hydrochloric  Acid.  J.  B.  Shoesmith  and  R.  H. 
Slater  (J.  Chem.  Soc.,  1925,  127,  1490). — Anethole  nitrosochloride 
in  chloroform  solution  is  reduced  by  stannous  chloride  and  hydro¬ 
chloric  acid  to  the  double  compound  of  anisylideneazine  hydrochloride 
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and  stannic  chloride ,  (MeO*C6H4*CHIN*N!CH*C6H4*OMe,HCl)2,SnCl4, 
m.  p.  259°  (decomp.),  decomposed  by  water  into  stannic  oxide  and 
anisylideneazine,  m.  p.  168°  (to  a  liquid  crystal  converted  into  the 
isotropic  liquid  at  180°).  The  latter  yields  the  free  hydrochloride , 
m.  p.  172°  (decomp,  at  177°),  converted  by  nitrous  acid  into  anisalde- 
hyde.  M.  J . 

Platinum  Oxide  as  a  Catalyst  in  the  Reduction  of  Organic 
Compounds.  X.  Reduction  of  Aminophenols  to  Cyclic 
Amino-alcohols.  H.  Heckel  and  R.  Adams  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1712 — 1718). — On  reduction  with  the  platinum 
oxide-platinum -black  catalyst  and  hydrogen  under  2 — 3  atm. 
pressure  by  the  methods  previously  described  (cf.  A.,  1923,  ii,  773; 
1924,  i,  968)  the  hydrochlorides  of  aminophenols  yield  the  corre¬ 
sponding  cycfohexylamine  and  cyclic  amino-alcohol  in  proportions 
depending  on  the  aminophenol  reduced.  Of  the  unsubstituted 
aminophenols  only  the  m-aminophenol  was  reduced  readily,  o-amino- 
phenol  causing  immediate  poisoning  of  the  catalyst.  The  A-alkyl- 
substituted  aminophenols  were  reduced  more  readily  and  the 
presence  of  an  JV-alkyl  group  appears  to  increase  the  stability  of  the 
amino-alcohol  formed.  o-Dimethylaminophenol  undergoes  reduc¬ 
tion  to  the  extent  of  25%  before  the  catalyst  becomes  inactive, 
probably  through  its  precipitation  by  the  large  quantities  of  cyclo¬ 
hexane  produced.  The  presence  of  small  quantities  of  impurities 
considerably  affects  the  activity  of  the  catalyst.  Platinum  catalyst 
made  from  Merck’s  “  U.S.P.”  sodium  nitrate  is  superior  to  that 
made  from  chemically  pure  sodium  nitrate,  and  addition  of  ferrous 
or  ferric  salts  to  the  reduction  mixture  when  using  a  catalyst 
obtained  in  the  latter  case  had  no  accelerating  effect.  Oxygen  has 
no  reactivating  influence  on  the  spent  catalyst  in  the  reduction  of 
aminophenols. 

^-Dimethylaminophenol  hydrochloride  yields  cycfohexyldimethyl- 
amine  and  a  fraction,  b.  p.  99 — 100°/7  mm.,  228 — 229°/740  mm., 
df5  0-9830,  rif)  1-4859,  apparently  a  mixture  of  cis-  and  trans-iovms 
of  p-dimethylaminocyclohexanol,  since  with  benzoyl  chloride  it 
yields  two  p-dimethylaminoeye\ohexyl  benzoate  hydrochlorides ;  the 
a-form  has  m.  p.  243 — 244° ;  the  p-form,  m.  p.  212-5 — 213-5°. 
Similarly,  ^-nitrobenzoyl  chloride  yields  both  an  a-,  m.  p.  250 — - 
252°,  and  a  p-form,  m.  p.  233 — 234°,  of  the  p-nitrobenzoate.  m-T)i- 
ethylaminophenol  hydrochloride  yields  cycZohexyldiethylamine  and 
a  fraction,  b.  p.  132 — 133°/19 — 20  mm.,  245°/740  mm.,  dfs  0-9503, 
1-4850,  yielding  a  benzoate  hydrochloride, 

PhCO2'C6H10NEt2,HCl, 

m.  p.  148 — 150°,  and  a  p-nitrobenzoate,  m.  p.  161 — 163°.  Similarly, 
m-dimethylaminophenol  hydrochloride  yields  cycZohexyldimethyl- 
amine  and  a  fraction,  b.  p.  231°/740  mm.,  dS,  0-9766,  rifi  1-4846; 
the  m-dimethylaminoeyc\ohexyl  benzoate  hydrochloride  obtained 
from  this  has  m.  p.  229 — 230°,  the  p-nitrobenzoate,  m.  p.  224 — 225°. 
^-Methylaminophenol  hydrochloride  yields  methylaminocycZo- 
hexane  and  a  fraction,  b.  p.  134 — 135°/23 — 24  mm.,  229 — 230°/ 
740  mm.,  m.  p.  78°  {hydrochloride,  m.  p.  121 — 135°).  m -Amino - 
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phenol  hydrochloride  yields  cycZohexylamine,  dicycZohexylamine, 
and  m-cycZohexylaminocycZohexanol  but  no  m-aminocycZohexanol. 

R.  B. 

Arylaminonaphtholsulphonic  Acids.  R.  Lantz  and  A. 
Wahl  ( Compt .  rend.,  1925,  180,  1668 — 1670;  cf.  this  vol.,  i,  413). 
— By  the  action  of  sodium  hydrogen  sulphite  on  1-phenylimino- 
(3-naphthaquinone,  simultaneous  sulphonation  and  reduction  are 
effected,  and  \-phenylamino-$-naphthol-4:-sulphonic  acid  is  obtained; 
similarly  l-p-tolylamino-$-naphthol-4:-sulphonic  acid  is  obtained 
from  1-p-tolylimino-p-naphthaquinone.  Treatment  of  the  aryl- 
amino  naphthols  with  sulphuric  acid  results  in  the  formation  of 
isomeric  sulphonic  acids.  L.  F.  H. 

Hydroaromatic  1  :  2-Oxides  and  3-Keto-l  :  2-oxides.  A. 

Kotz  and  W.  Hoffmann  (J.  pr.  Chem.,  1925,  [ii],  110,  101 — 122). 
— Certain  reactions  of  1  :  2-cyclohexene  oxide,  1  -methyl- t^-cyclo- 
hexene  oxide  (prepared  by  the  action  of  potassium  hydrogen  sulphate 
or  dilute  sulphuric  acid  on  1  -methyl-2-cycZohexanol,  followed  by 
treatment  of  1 -methyl- A1-cyc/ohexene  with  perbenzoic  acid), 
1 -methyl- A2-cycZohexene  oxide  (1 -methyl- 3 -cycZohexanol  being  con¬ 
verted  into  l.-methyl-A2-cycZohexene  by  means  of  phosphorus 
pentoxide),  and  1 -methyl- A3-cycZohexene  oxide  have  been  studied. 
By  catalytic  reduction  of  the  methylcyc/ohexene  oxides,  it  appears 
that  the  methyl  group  tends  to  repel  the  oxygen  atom ;  thus  when 

1 - methyl- A1-cycZohexene  oxide  in  acetic  acid  solution  is  treated 
with  hydrogen  in  presence  of  platinum-black,  it  gives  1 -methyl - 

2- q/cZohexanol,  b.  p.  165 — 168°  (phenylurethane,  m.  p.  104 — 105°), 
whilst  1 -methyl- A2-cycZohexene  oxide  gives  chiefly  l-methyl-3- 
cycZohexanol,  b.  p.  170 — 173°  (phenylurethane,  m.  p.  95 — 96°), 
together  with  l-methyl-2-cycZohexanol,  and  1  -methyl- ^-cyclo- 
hexene  gives  chiefly  l-methyl-4-cycZohexanol,  b.  p.  173 — 175° 
(phenylurethane,  m.  p.  125°),  together  with  l-methyl-3-cycZo- 
hexanol.  Catalytic  reduction  of  1:2:3:  4-tetrahydronaphthalene 
1  :  2-oxide  yields  solely  tetrahydro-P-naphthol.  By  the  action  of 
dry  hydrogen  chloride  on  an  ethereal  solution  of  1  -methyl- A3-cycZo- 
hexene  oxide,  the  chief  product  is  4-chloro- 1  -methyl-3-cyc/ohexanol, 
b.  p.  93 — 97°/15  mm.  (with  3-chloro-l-methyl-4-cycZohexanol),  and 
by  treatment  of  this  with  potassium  cyanide,  followed  by  heating 
with  hydrochloric  acid,  there  is  obtained  1 -methyl- A3-cycZohexene- 
4-carboxylic  acid,  m.  p.  134°  (cf.  Reyle,  Diss.,  Gottingen,  1925), 
together  with  r-l-methyl-4-cycZohexanol-3-carboxylic  acid,  m.  p. 
113°.  When  cycZohexene  oxide  is  heated  with  alcohol  at  150°, 
or  by  boiling  the  alcoholic  solution  with  sodium  ethoxide,  2 -ethoxy- 
1-cyclo hexanol,  b.  p.  85 — 87°/ll  mm.,  is  formed  (and  may  be 
oxidised  to  2-ethoxy- l-cyclohexanone,  m.  p.  137 — 138°,  by  means 
of  potassium  dichromate  and  sulphuric  acid),  but  it  is  only  obtained 
in  low  yield  by  heating  2-chloro-l-cycZohexanol  with  alcoholic  sodium 
ethoxide  at  140 — 150°.  Addition  of  alcohol  to  1  -methyl- ^-cyclo- 
hexene  oxide  occurs  similarly,  yielding  a  monoethyl  ether,  b.  p.  90 — 
93°/15  mm.,  of  l-methyl-3  :  4-cyclo hexandiol. 

cycZoHexene  oxide  with  ethyl  sodiomalonate  in  alcoholic  solution 
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forms  the  lactone  of  ethyl  1  -cyclohexanol-2-malonate,  b.  p.  175 — 
190°/14 — 15  mm.,  whilst  only  a  poor  yield  of  impure  substance  is 
obtained  from  2  - chloro  - 1  - cyc/ohexanol  and  ethyl  sodiomalonate 
even  at  140 — 150°.  1:2:3:  4-Tetrahydronaphthalene-l  :  2-oxide 

with  alcoholic  ethyl  sodiomalonate  at  140 — 150°  gives  ethyl  phloro- 
glucintricarboxylate  and  (3-tetralone,  but  styryl  methyl  ketone  oxide 
reacts  spontaneously,  giving  the  lactone  ester,  b.  p.  140 — 150°/ 
20  mm.  3-Keto-A1--p-menthene  oxide ,  b.  p.  138 — 145°,  d15  0-9992 
(prepared  in  small  yield  by  the  action  of  hydrogen  peroxide  on 
3-keto-A1-p-menthene  in  methyl  alcohol  and  sodium  hydroxide), 
when  melted  with  ethyl  sodiomalonate  yields  a  lactone  of  ethyl 
\-methyl-4-isopropylcyclohexanolmalonate,  b.  p.  164 — 166°,  d17  1-085. 
From  ethyl  sodiomalonate  and  1 -methyl- A3-cycZohexene  oxide  is 
obtained  the  lactone  of  ethyl  1  -  methyl  -  3  -cyc\ohexanol-4-malonate , 
b.  p.  183 — 185°/15  mm.,  d17  1-0853;  \-methyl-3-cyclohexanol-4- 
malondiamide,  m.  p.  225 — 226°,  is  converted  by  alcoholic  potassium 
hydroxide  into  the  potassium  salt,  from  which  (a)  hydrochloric 
acid  liberates  l-methyl-3-cyc\ohexanol-4-malonic  acid,  m.  p.  96 — 99°, 
which  by  heating  at  90°  is  converted  into  the  lactone  of  1  -methyl- 
3-cyc\ohexanol-4-acetic  acid,  m.  p.  143 — 149°,  whilst  ( b )  oxidation 
with  permanganate  and  subsequent  heating  yields  l-methyl-3- 
cycZohexanone-4-acetic  acid  (ester  semicarbazone,  m.  p.  114 — 115°). 
When  an  alcoholic  solution  of  cycZohexene  oxide  and  ethyl  sodio- 
acetoacetate  is  heated,  it  is  partly  decomposed  to  dehydracetic  acid 
and  the  lactone  of  l-cycZohexanol-2-acetoacetic  acid,  b.  p.  142 — 
147°/15  mm.  F.  M.  H. 

Association  of  Polyhydric  Phenols.  E.  Rouyer  ( Compt .  rend., 
1925,  180,  1934 — 1936). — The  equilibria  between  simple  and 
associated  molecules  in  aqueous  solutions  of  polyhydric  phenols 
have  been  studied  by  ebullioscopie  methods.  The  results  show  that 
all  the  polyhydroxybenzenes  (with  the  exception  of  phloroglucinol) 
are  associated;  at  low  concentrations  (<l-25Jf)  the  equilibrium  is 
between  single  and  double  molecules,  between  1-25  and  2M  single 
and  triple  molecules  seem  to  be  in  equilibrium. 

The  trihydroxybenzenes  are  less  associated  than  the  dihydroxy 
derivatives.  The  degree  of  association  is  higher  for  ortho  than  for 
para  and  meta  isomerides.  Phenol  cannot  be  examined  by  ebullio- 
scopic  methods,  but  osmotic  pressure  measurements  indicate  an 
equilibrium  between  single  and  double  molecules  at  concentrations 
<0-9 M  in  water.  It.  A.  M. 

Asymmetric  Derivatives  of  Boron.  J.  Boeseken  and  J.  A. 
Mijs  ( Rec .  trav.  chim.,  1925,  44,  758 — 762;  cf.  A.,  1923,  i,  557; 
ii,  406;  Boeseken  and  Meulenhoff,  A.,  1924,  i,  776). — 4-Chloro- 
pyrocatechol,  m.  p.  91°,  prepared  by  the  action  of  sulphuryl  chloride 
on  pyrocatechol  in  ethereal  solution,  combines  with  boric  acid  to 

(I.)  [c6h3ci<°>b<°>c6h3ci 

form  di(4-chloropyrocatechol)boric  acid.  The  composition  of  the 
anion  (I)  was  determined  by  the  preparation  of  its  salts  (all  found 
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crystalline)  with  'potassium ,  ammonium,  aniline,  p-chloroaniline, 
p-iodoaniline,  and  o -toluidine,  using  2  mols.  of  the  chloropyro- 
catechol  to  1  mol.  each  of  boric  acid  and  the  base.  Successive  crops 
of  the  brucine  salt,  -f  6Ha0  (losing  2H20  after  a  time),  when  allowed 
to  separate  slowly  from  the  solvent  (alcohol  and  water)  all  had 
the  same  [a]^  —12-5°  to  — 13*5°  and  were  racemic.  By  rapidly 
fractionating  the  freshly- prepared  dry  salt  by  precipitation  from 
chloroform  with  ligroin,  fractions  were  obtained  having  [a]D  —5-9° 
to  —19*7°,  all  changing  to  [a]D  — 13-7°  in  10  days.  The  asym¬ 
metric  character  of  the  anion  is  therefore  established,  as  was  done 
for  the  salicylic  acid-boric  acid  compound  (A.,  1924,  i,  776)  although 
the  salts  quickly  racemise.  Pyrocatechol  on  nitration  by  a  modi¬ 
fication  of  Dakin’s  method  gives  a  25%  yield  of  3-nitro-  and  45% 
of  4-nitro-pyrocatechol,  separable  by  means  of  ligroin,  in  which  the 
3-form  is  soluble  with  a  deep  yellow  colour.  3-Nitropyrocatechol- 
boric  acid  salts  of  aniline,  p-chloroaniline,  and  of  various  alkaloids 
were  prepared.  The  strychnine  salt,  whether  viscous  or  micro¬ 
crystalline,  is  racemic  and  has  [a]D  — 59°  to  —61°.  Rapidly  prepared 
and  fractionated  as  above,  the  first  fraction  had  [a]D  —  68*7°,  the 
seventh  —55-2°.  The  ZZ-isomeride  is  the  least  soluble  and  is  con¬ 
centrated  in  the  early  fractions,  whilst  the  last  fraction  is  richest 
in  the  dZ-form.  A.  C. 


Partial  Valency  of  the  Hydroxyl  Group.  IV.  Aquo-  and 
Pyrido-tripyrocatechyl-arsenic  and  -antimonic  Acids.  H. 

Reihlen,  A.  Sapper,  and  G.  A.  Kall  ( Z .  anorg.  Chem.,  1925,  144, 
218 — 224;  cf.  A.,  1924,  ii,  384). — The  formula  of  Weinland  and 
Scholder  (A.,  1923,  i,  1196)  for  the  potassium  salt  of  tripyrocatechyl- 
antimonic  acid,  [0— SbEE(OC6H4O)3]K,0-5H2O,  has  the  disadvan¬ 
tage  that  the  acid  would  be  expected  to  be  tribasic  instead  of  mono¬ 
basic  ;  the  formula  [(C6H402)2=Sb — (0C6H40)  .  .  .  OEyKjO’SILjO 
is  therefore  proposed  and  is  supported  by  the  examination  of 
sodium  and  potassium  pyridotripyrocatechylantimonate  and  sodium 
pyridotripyrocatechylarsenate.  The  sexavaleney  of  the  central  atom 
in  these  substances  accounts  for  the  absence  of  similar  phosphorus 
compounds.  A.  G. 


Co-ordination  Valency  of  two  Hydroxyl  Groups  in  the 
Ortho  Position.  I.  Complexes  of  Pyrocatechol  and  Pyro- 
gallol  with  Acids  of  the  Molybdenum  Group.  L.  Fernandes 
(Atti  R.  Accad.  Lined,  1925,  [vi],  1,  439 — 443). — Treatment  of 
molybdic,  tungstic,  or  uranic  anhydride  with  pyrocatechol  or 
pyrogallol  gives,  according  to  the  conditions  and  proportions 

employed,  compounds  of  one  of  the  two  series,  H  oJr  an<^ 


X02Z 


where  X=Mo,  W,  or  Ur,  R=H,  K,  Na,  Tl,  guanidine, 

pyridine,  etc.,  and  Z  is  the  o-dihydroxy  compound.  The  com¬ 
pounds  of  both  classes  are  intense  red,  and  the  free  acids  are  unstable, 
but  the  corresponding  salts,  which  are  mostly  acid  salts,  are  markedly 
stable ;  the  salts  with  organic  bases  are  crystallisable.  The  colour 
is  ascribed  to  weakening  of  the  primary  linkings  by  intervention  of 
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the  secondary  linkings,  and  is  thus  the  more  pronounced  with 
compounds  of  the  second  type.  Compounds  of  neither  type  are 
formed  by  either  di-  or  tri-hydroxylated  compounds  unless  at 
least  two  hydroxyl  groups  occupy  ortho-positions  to  one  another, 
such  relationship  being  apparently  necessary  for  the  development 
of  a  co-ordination  valency.  The  two  classes  of  compounds  appear 
to  be  formed  together  and  to  exist  in  the  solution  in  equilibrium  : 

_X03H2o]r+Z=[xoJ]e+2H2°;  in  a<lueous-  but  not  in 

alcoholic,  solution  excess  of  the  dihydroxy  compound  is  required 
for  the  isolation  of  the  compound  of  the  second  class.  T.  H.  P. 

Dyes  and  other  Derivatives  of  Cresorcinol.  F.  Henrich 
and  F.  Gotz  (Ber.,  1925,  58,  [5],  1055— 1060).— 5-Amino-2  :  4- 
dihydroxytoluene  undergoes  autoxidation  in  faintly  alkaline  solu¬ 
tion,  yielding  6:4':  6' -trihydroxy -3  :  3 '  -dimethylindophenol,  which 
gradually  darkens  above  100°  and  is  converted  by  acids  or  alkalis 
into  the  fluorescent  7 -hydroxy :  ^-dimethyl-2  :  10 -phenoxazone, 

C);H2Me(!0)<\Q^>C6H2Me(0H)  (apparently  isolated  as  a  mono¬ 
hydrate,  which  yields  the  above  compound  at  150°) ;  the  mono¬ 
acetyl  derivative,  m.  p.  216 — 218°,  is  described.  Bromination  of 
the  phenoxazone  derivative  gives  a  dibromo  compound, 

which  blackens  above  230°  but  does  not  melt  below  310°.  The 
.action  of  bromine  on  5-amino-2  : 4-dihydroxytoluene  in  glacial 
acetic  acid  solution  affords  bromoA :  Q-dihydroxy-m-toluidine 
hydrobromide,  which  evolves  bromine  copiously  when  warmed 
with  manganese  dioxide  and  concentrated  sulphuric  acid;  it  is 
autoxidised  in  alkaline  solution  to  an  indophenol, 
0H-C6HMeBr(:0):N*C6HMe(0H)2Br, 
the  acetyl  derivative,  C20H1707NBr2,  of  which  is  described.  Ring 
closure  of  the  brominated  indophenol  takes  place  with  comparative 
difficulty  and  leads  to  the  production  of  a  bromo  compound  identical 
with  that  derived  by  the  action  of  bromine  on  7-hydroxy-3  :  6-di- 
methyl-2  :  10-phenoxazone  (see  above) ;  the  corresponding  acetyl 
derivative  is  described. 

3  :  5-Dinitroso-2  :  4-dihydroxytoluene  is  reduced  by  stannous 
chloride  and  concentrated  hydrochloric  acid  to  3  :  5-diamino- 2  :  4- 
dihydroxytoluene  hydrochloride,  decomp.  286 — 288°  after  darkening 
at  220°.  3  :  5-Diacetamido-2  :  4 -diacetoxy toluene,  m.  p.  134°,  is 

converted  by  dry  distillation  into  a  compound, 

C6HMe  <°>CMeJ  , 

m.  p.  144°.  2  H.  W. 

Synthesis  of  (3-Phenylethyl  Alcohol.  C.  S.  Leonard  (J. 
Amer.  Chem.  Soc.,  1925,  47,  1774 — 1779). — A  modified  form  of 
Bouveault  and  Blanc’s  method  (A.,  1903,  i,  673 ;  1904,  i,  213)  is 
recommended.  Benzyl  chloride,  when  heated  with  alcoholic 
sodium  cyanide,  with  efficient  agitation,  gives  a  76%  yield  of  phenyl- 
acetonitrile,  recovery  of  the  phenylacetamide  simultaneously  pro- 


i.  914 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


duced  giving  a  total  yield  of  93%.  The  phenylaeetonitrile  is 
hydrolysed  and  esterified  with  alcoholic  sulphuric  acid  and  the 
ethyl  (3-phenylacetate  (yield  78%)  is  dissolved  in  alcohol  and  toluene 
and  reduced  by  adding  the  solution  to  a  well- agitated  emulsion 
of  sodium  in  toluene.  The  yield  of  (3-phenylethyl  alcohol  is  47%, 
which  is  increased  to  85%  by  recovery  of  the  phenylacetic  acid 
also  produced.  R.  B. 

Dependence  of  Rotatory  Power  on  Chemical  Constitution. 
XXV.  Three  Optically  Active  Alcohols  containing  a  Phenyl 
Group  and  Some  Esters  derived  therefrom.  L.  F.  Hewitt 
and  J.  Kenyon  (J.  Chem.  Soc.,  1925,  127,  1094—1104;  cf.  T., 
1911,  99,  49;  1913,  103,  1933;  1914,  105,  1123).— In  the  optically 
active  alcohols  examined,  the  rotatory  powrer  is  enhanced  by  the 
presence  of  a  phenyl  group,  but  'the  effect  diminishes  the  farther 
this  group  is  removed  from  the  asymmetric  carbon  atom.  Whilst 
for  alcohols  of  the  aliphatic  series  the  values  of  the  rotatory  dis¬ 
persion,  a4.®58/a^61,  lie  between  1-63  and  1-66,  for  the  aromatic  alcohols 
they  vary  between  1-53  and  1-83  and  are  very  susceptible  to  temper¬ 
ature  changes.  The  aromatic  alcohols  showr  complex  rotatory 
dispersion.  The  dispersion  ratio  in  the  case  of  seven  aromatic 
secondary  alcohols  lies  below  1-85  (cf.  Baly,  T.,  1908,  93,  1902). 
In  the  case  of  the  esters  now  prepared,  the  dispersion  ratio  varies 
from  1-78  to  2-51,  except  in  one  instance. 

After  passing  propionic  and  (3-phenylpropionic  acids  over  thoria 
at  420°,  reduction  of  the  phenylpentanone  yields  a-phenyl-y- • 
pentanol,  which  on  heating  with  phthalic  anhydride  at  110°  is 
converted  into  dX- a-phenyl-y -amyl  hydrogen  phthalate,  m.  p.  74°; 
the  strychnine  salt  l- B,  d-A,  m.  p.  158°,  [a]-)461  —38-7°  in  chloroform, 
and  cinchonidine  salt  l- B,  l- A,  m.  p.  154°,  [a]5461  —54-2°  in  ethyl 
alcohol,  are  isolated,  and  from  them  are  obtained  the  d-  and 
\- a-phenyl-y -amyl  hydrogen  phthalates  as  gums,  [a]54C1  +42-9°  in 
ethyl  alcohol.  By  hydrolysis  with  sodium  hydroxide  are  pro¬ 
duced,  respectively,  (a)  d- <x-phenyl-y -pentanol,  b.  p.  143°/19  mm., 
m.  p.  38°,  df  0-9687,  [a]f461  +23-00°  ( formate ,  b.  p.  135°/15  mm., 
df  0-9980,  [M]fm  -52-59°;  acetate,  b.  p.  147°/19  mm.,  d‘f  0-9829, 
[A/]+,  —46-76°;  propionate,  d\rs  0-9997),  and  ( b )  \- a-phenyl-y - 
pentanol,  b.  p.  143°/19  mm.,  m.  p.  38°  ( propionate ,  b.  p.  150°/14  mm., 
df  0-9731,  [IH]!46i  +55-31°).  By  passing  w-butyric  and  (3-phenyl¬ 
propionic  acids  over  thoria  at  425°,  followed  by  reduction,  is  obtained 
a-phenyl-y-hexanol ;  dl  -  a  -phenyl -y -hexyl  hydrogen  phthalate  has 
m.  p.  108°;  by  fractional  crystallisation  are  obtained  the  brucine 
salts,  l- B,  l- A,  m.  p.  95°,  [a]5893  —2-1°  in  ethyl  alcohol,  and  l- B, 
d-A,  m.  p.  75°,  [a]m.,  — 12-5°  in  ethyl  alcohol ;  the  d-  and  1-a -phenyl- 
y-hexyl  hydrogen  phthalates  have  m.  p.  75°,  [a]5893  +25-5°.  They 
yield  (a)  d- a-phenyl-y-hexanol,  b.  p.  146°/16  mm.,  m.  p.  34°,  [a]fm 
+20-7°  in  ethyl  alcohol  (propionate,  b.  p.  163°/18  mm.,  df  0-9629, 
[Jf]g401  —46-80°),  and  ( b )  l- a-phenyl-y-hexanol,  b.  p.  146°/16  mm., 
m.  p.  34°,  df  0-9565,  [a]?461  — 15-06°,  1-5118  ( formate ,  b.  p.  147°/ 

18  mm.,  df  0-9872,  +55-64°;  acetate,  b.  p.  154°/20  mm., 

df  0-9725,  [A7]g46]  +43-34°).  Reduction  of  phenyl  styryl  ketone 
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with  sodium  amalgam  yields  aS-diphenyl-a-propanol  (m.  p.  45*5°, 
as  obtained  from  a  mixture  of  the  d-  and  Z-isomerides) ;  dl-ao-cZi- 
phenyl-x-propyl  hydrogen  phthalate  has  m.  p.  110°;  the  brucine 
salt,  l- B,  Z- A,  has  m.  p.  121°,  [a]5893  —8-8°  in  ethyl  alcohol,  and  the 
strychnine  salt,  l- B,  d-A,  has  m.  p.  189°.  The  d-  and  1-a 8-diphenyl- 
x-propyl  hydrogen  phthalates  are  obtained  as  gums,  [a]5S9;)  ±8-9°. 
They  yield  (a)  d-x§-diphenyl-a-propanol,  b.  p.  195°/15  mm.,  m.  p. 
54°,  df  1-0661,  [«]*„  +18-95°  (formate,  b.  p.  195°/15  mm.,  df  1-0790, 
[MJwn  +110-76°;  acetate,  b.  p.  165°/2  mm.,  df  1-0670,  [ilf]«61 
+  166-8°),  and  ( b )  \-x8-diphenyl-x-propanol,  b.  p.  195°/15  mm., 
m.  p.  54°,  [a]^  —17-9°  in  ethyl  alcohol  ( formate ,  df*  1-0821).  From 
d-a-phenyl-y-butanol  are  prepared  the  formate,  b.  p.  120°/15  mm., 
df  1-0083,  [JfjSa  —42-90°,  acetate,  b.  p.  130°/15  mm.,  df  0-9854, 
[M]fm  +3-30,  a4.!5g/a5461 ,  0-2  at  20°,  and  propionate,  b.  p.  141°/16  mm., 
df  0-9790,  [-M]m6i  -8-08°.  Hydrolysis  of  each  ester  gives  the 
corresponding  alcohol  unchanged  in  rotatory  power.  Tables  of 
densities  and  of  specific  and  molecular  rotations  are  given. 

F.  M.  H. 

True  Derivatives  of  Diphenylstyrylmethane.  VI.  Polyaryl- 
substituted  Vinylcarbinols  and  their  Derivatives.  K.  Ziegler, 
K.  Richter,  and  B.  Schnell  (Annalen,  1925,  443,  161 — 180;  cf. 
Meyer  and  Schuster,  A.,  1922,  i,  540 ;  Ziegler,  Grabbe,  and  Ulrich, 
this  vol.,  i,  131 ;  Straus  and  Ehrenstein,  this  vol.,  i,  534). — By  a 
synthesis  which  leaves  no  doubt  as  to  their  structure,  the  authors 
have  shown  that  the  two  methyl  ethers,  m.  p.  97 — 98°  and  78-5 — 
79°,  respectively,  obtained  by  Straus  and  Ehrenstein  ( loc .  cit.) 
by  the  action  of  sodium  methoxide  on  y-chloro-aay-triphenyl- 
A/s-propylene,  CHPh2*CH!CClPh,  are  not  stereoisomerides  as  sup¬ 
posed,  but  structural  isomerides.  The  higher  melting  isomeride 
is  obtained  by  the  application  of  Lipp’s  method  (cf.  A.,  1923,  i,  319) 
for  the  preparation  of  (3-bromo-aa-diphenylethyl  methyl  ether. 
aay-Triphenyl-Aa-propylene  (Ziegler  and  others,  loc.  cit.)  com¬ 
bines  with  two  atoms  of  bromine  to  produce  x$-dibromo-axy-tri- 
phenylpropane,  m.  p.  94 — 95°  (when  heated  above  its  melting  point 
this  loses  1  mol.  of  hydrogen  bromide,  forming  fi-bromo-aay-tri- 
phenylpropylene),  which  with  boiling  methyl  alcohol  yields  the 
solid  [i-bromo-ayy-triphenylpropyl  methyl  ether.  This,  on  further 
treatment  with  sodium  hydroxide  in  amyl  alcohol,  yields  the  true 
methyl  ether  of  diphenylstyrylcarbinol,  OMe-CPh2*CH!CHPh, 
m.  p.  78 — 79°,  which  is  proved  to  be  identical  with  the  compound 
obtained  by  Straus  and  Ehrenstein  (loc.  cit.).  On  oxidation,  it 
gives  no  trace  of  the  products  (methyl  ether  of  mandelie  acid  and 
methyl  benzoate)  obtained  from  the  higher  melting  a  ay  -  tripheny  lally  1 
methyl  ether,  but  yields  the  expected  products,  benzoic  acid 
and  the  methyl  ether  of  benzilic  acid,  the  latter  being  isolated  as 
benzilic  acid.  The  same  isomeride  can  also  easily  be  isolated 
from  the  crude  mixed  ethers  obtained  by  the  action  of  sodium 
methoxide  on  aay-triphenylallyl  chloride.  The  action  of  mag¬ 
nesium  styryl  bromide  on  benzophenone  is  quite  normal,  since  if 
the  quantity  of  bromostyrene  used  is  such  that  there  is  a  50% 
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excess  of  the  magnesium  compound,  a  double  magnesium  compound 
separates  out,  and  from  it  pure  diphenylstyrylcarbinol,  m.  p.  109*5 — 
110*5°,  is  obtained.  This  carbinol  is  transformed  with  extreme 
ease  by  methyl  alcohol  in  the  presence  of  minute  traces  of  mineral 
acids  into  the  methyl  ether  of  the  isomeric  triphenylallyl  alcohol, 
CPh2!CH*CHPh(OMe)  (m.  p.  97 — 98°),  and  this  explains  the  results 
of  Straus  and  Ehrenstein.  By  the  action  of  methyl  iodide  on  the 
potassium  derivative  of  diphenylstyrylcarbinol,  its  true  methyl 
ether  (m.  p.  78 — 79°)  is  obtained.  Diphenylstyrylmethane,  m.  p. 
97 — 98°,  b.  p.  230°/15  mm.,  180°/0*2  mm.,  is  obtained  by  the  action 
of  an  excess  of  magnesium  phenyl  bromide  on  cinnamylidene  chloride 
(CHPh!CH*CHCl2)  and  its  structure  proved  by  its  reduction  to 
aay-triphenylpropane,  and  oxidation  to  benzoic  and  diphenylacetic 
acids.  By  the  addition  of  alkali  to  the  halochromic  solution  of 
the  two  isomeric  carbinols  in  sulphuric  acid,  diphenylindene  is 
obtained  in  quantitative  yield  and  the  halochromism  is  therefore 
probably  not  due  to  the  presence  of  the  hypothetical  triphenyl- 
allene.  J.  W.  B. 

Condensations  of  Chloroform,  Carbon  Tetrachloride,  and 
Iodoform  with  Resorcinol  and  Similar  Other  Hydroxy 
Aromatic  Compounds.  R.  N.  Sen,  N.  N.  Sinha,  and  N.  N. 
Sarkar  (J.  Indian  Chem.  Soc.,  1925,  1,  303 — 306). — Resorcinol  and 
other  phenols  condense  with  chloroform,  carbon  tetrachloride,  and 
iodoform  in  the  presence  of  fused  zinc  chloride  at  180 — 200°  to  yield 
benzeins.  Resorcinol-op-dihydroxybenzein,  orange-yellow,  micro¬ 
crystalline  powder,  not  melting  below  290°  ( tetrabromo  derivative 
which  dyes  wool  and  silk  red),  is  obtained  thus  from  chloroform, 
carbon  tetrachloride  or  iodoform  and  resorcinol;  and  from  the 
requisite  phenols  are  obtained  pyrogallol-omp-trihydroxybenzein, 
not  melting  below  250°,  and  quinol-om-dihydroxybenzein,  not  melting 
below  250°.  J.  W.  B. 

Ring-chain  Tautomerism.  XIII.  Three-carbon  Ring- 
chain  Tautomerism  in  a  Bridged  Ring  System.  J.  W.  Baker 

{J.  Chem.  Soc.,  1925,  127,  985—990;  cf.  T.,  1922,  121,  1765).— 
Ethyl  A1-cycfohexeneacetate,  b.  p.  118 — 125°/20  mm.,  combines 
with  bromine,  giving  ethyl  1  :  2-dibromocyeiohexane-l-acetate,  which 
reacts  with  ethyl  sodiomalonate  to  form  ethyl  2-bromo-Al-cyclo- 
hexene-l-acetate,  b.  p.  128 — -135°/8  mm.,  which,  reacting  further 
with  ethyl  sodiomalonate,  yields  ethyl  A1-cyclohexene-l-acetate-2- 
malonate  (I),  b.  p.  210°/10  mm.  This  substance  (in  which  the 

CH2-CH2-C-CH2-C02Et  CH2-CH2*C-CH2-C02Et 

(I.)  |  |>C(C02Et)2  ^  |  || 

CH2-CH2-CH  CH2-CH2'C'CH(C02Et)2 

cyclopropane  ring  is  stabilised  by  the  cycZohexane  ring)  exhibits 
ring-chain  tautomerism,  as  is  shown  by  the  preparation  of  pro¬ 
ducts  derived  from  each  form.  Thus  hydrolysis  with  alcoholic 
potassium  hydroxide  gives  A1-cyclohexene-l-acetic-2-malonic  acid 
m.  p.  210°,  in  69%  yield;  oxidation  of  the  acid  with  alkaline 
potassium  permanganate  gives  the  lactone  of  1  :  2-dihydroxycyc\o- 
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hexane- 1  :  2 -diacetic  acid  (II),  m.  p.  187°,  and  this  is  also  obtained 
in  small  yield  by  hydrolysis  of  the  ozonide  of  ethyl  A1-cycZohexene- 
l-acetate-2-malonate.  On  the  other  hand,  hydrolysis  of  (I)  with 
20%  hydrochloric  acid  gives  2-mr&o:rydicyclo-[3,  1,  0]heptane-l- 
acetic  acid  (III),  m.  p.  186°,  in  34%  yield;  it  behaves  on  titration 
as  a  monobasic  acid  and  is  stable  to  potassium  permanganate.  By 
20%  hydrochloric  acid  (II)  is  converted  into  (III),  whilst  by  heating 
at  215°  (II)  yields  A^-cyclohexene-l  :  2 -diacetic  acid,  m.  p.  122°. 

F.  M.  H. 

Condensation  of  Nitriles  with  Thioamides.  IV.  Thio- 
amides  with  Phenylimidoacyl  Chlorides.  S.  Ishikawa  ( Sci . 
Papers,  Inst.  Phys.  Chem.  Res.,  1925,  2,  (27),  299 — 304;  cf.  A., 
1923,  i,  926;  1924,  i,  639). — Thioacetanilide  and  acetonitrile  react 
only  in  presence  of  a  high  concentration  of  hydrochloric  acid  and 
give  phenylimidoacetyl  chloride,  and  thioacetamide.  This  is 
shown  to  be  a  reversible  reaction,  CMe ( SH ) !NPh -f- MeCN -f- HC1  ZH 
CMeCl.‘NPh4-CMe(SH)!NH,  by  mixing  ethereal  solutions  of  the  latter 
two  substances  in  molecular  proportions  when  a  96%  yield  of 
thioacetanilide  is  obtained.  Similarly,  thioacetamide  and  phenyl- 
imidobenzoyl  chloride  gave  94%  of  the  theoretical  amount  of 
thiobenzanilide.  Thiobenzamide  and  phenylimidoacetyl  chloride 
gave  46%  of  thioacetanilide,  whilst  thiobenzamide  and  phenyl- 
imidobenzoyl  chloride  gave  50%  of  the  theoretical  amount  of 
benzonitrile.  F.  R. 


Metallic  Compounds  of  the  Enolic  Forms  of  Carbonyl 
Compounds  and  their  Application  to  Syntheses.  III.  Action 
of  Carbon  Monoxide  on  Ketone-  and  Ester-enolates.  H. 

Scheibler  and  O.  Schmidt  (Ber.,  1925,  58,  [J3],  1189 — 1197 ;  cf. 
A.,  1920,  i,  366;  1922,  i,  426). — Hydrogen  is  not  evolved  during 
the  action  of  potassium  on  the  esters  of  acetic,  butyric,  (3-phenyl- 
propionic,  or  3-phenyl- a-benzylpropionic  acids,  the  generated  gas 
being  used  in  the  partial  hydrogenation  of  the  ester-enolates.  On 
the  other  hand,  ethyl  phenylacetate  yields  about  67*6%  of  the 
calculated  quantity  of  gaseous  hydrogen,  and  the  ethyl  potassio- 
phenylacetate  is  therefore  more  suitable  for  synthetic  application 
than  the  other  metallic  derivatives.  All  the  enolates,  with  the 
exception  of  that  derived  from  (3-phenyl- a-benzylpropionic  ester, 
absorb  carbon  monoxide.  Ethyl  potassiophenylacetate  yields  there¬ 
by  ethyl  formylphenylacetate,  which  is  readily  separated  from  ethyl 
ay-diphenylacetoacetate  produced  simultaneously.  The  reaction 
is  represente^  by  the  scheme  :  [CHPhIC(OEt)*0-]K4->CIO  — >■ 


K 


Ph-CH-C02Et 

;>co 


K 


‘Ph*CH*O(0Et)*0* 

L  >c—o 

[Ph-C(CHO)-C02Et]K  — >PhC(:CH-OH)-C02Et. 
With  metallic  derivatives  of  the  simple  fatty  esters  the  separ¬ 
ation  of  the  products  of  the  action  from  the  compounds  formed 
by  the  interaction  of  metal  and  ester  is  extremely  difficult 
and  cannot  be  accomplished  satisfactorily  even  after  conversion 
of  the  a-hydroxymethylene  compounds  which  are  presumably 
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formed  into  their  O-acetyl  derivatives.  Carbon  monoxide  is  also 
absorbed  by  the  sodio  derivative  of  acetone  and  the  potassio 
compound  from  acetophenone  with  formation  in  the  latter  case 
of  hydroxymethyleneacetophenone.  To  avoid  the  formation  of 
hydrogen,  attempts  are  described  to  prepare  the  enolates  by  the 
action  of  sodium  triphenylmethyl  on  aliphatic  esters ;  the  product 
obtained  in  this  manner  from  ethyl  acetate  does  not,  however, 
absorb  carbon  monoxide.  H.  W. 

Metallic  Compounds  of  the  Enolic  Forms  of  Carbonyl 
Compounds  and  their  Application  to  Syntheses.  IV.  Reac¬ 
tion  between  Ester-enolates  and  Alkyl  or  Acyl  Halides.  H. 

Scheibler,  E.  Marbenkel,  and  D.  Bassanov  (Ber.,  1925,  58, 
[2?],  1198 — 1204;  cf.  A.,  1920,  i,  366;  1922,  i,  426,  and  preceding 
abstract). — The  action  of  ethyl  bromide  on  ethyl  potassioacetate 
suspended  in  ether  yields  ethyl  butyrate  so  that  C-substitution 
appears  to  be  the  normal  course  of  the  alkylation  of  esters  and  not 
to  depend  on  the  presence  of  any  activating  group.  Under  similar 
conditions,  ethyl  potassiophenylacetate  and  ethyl  bromide  give 
ethyl  a-phenyl-w-butyrate.  With  acetyl  chloride  and  ethyl  potassio¬ 
phenylacetate,  both  C-  and  O-derivatives  are  formed,  the  products 
being  ethyl  a-phenylacetoacetate  (characterised  as  1  :  4-diphenyl-3- 
methyl-5-pyrazolone)  and  the  acetate  of  the  enolic  form  of  ethyl 
phenylacetate,  which  is  hydrolysed  by  dilute  aqueous  potassium 
hydroxide  to  potassium  acetate  and  ethyl  phenylacetate.  Ethyl 
chloroformate  and  ethyl  potassiophenylacetate  yield  exclusively 
the  compound  CHPh.U(OEt)*(>C02Et,  b.  p.  155 — 160°/18  mm., 
da  1*0970,  df  T0950,  rif,  T49766,  which  is  readily  hydrolysed  to 
ethyl  phenylacetate  and  potassium  ethyl  carbonate.  Attempts  to 
reduce  the  substance  by  sodium  or  aluminium  amalgam  or  in  the 
presence  of  platinum  or  palladium  were  unsuccessful.  H.  W. 

Isomerisation  of  O-Acyl  into  C-Acyl  Compounds  under 
the  Catalytic  Influence  of  Noble  Metals.  I.  H.  Scheibler 
(Ber.,  1925,  58,  [U],  1205—1208). — Attempts  to  hydrogenate  the 
product  CHPh!C(0Et)*0'C02Et  (obtained  by  the  action  of  ethyl 
chloroformate  on  ethyl  potassiophenylacetate)  in  the  presence  of 
palladised  charcoal  gave  considerable  quantities  of  ethyl  phenyl- 
malonate.  The  presence  of  hydrogen  is  not  essential  to  the  change, 
which  is  more  efficiently  catalysed  by  spongy  platinum.  Attempts 
to  effect  a  similar  transformation  with  phenyl  ethyl  carbonate 
were  unsuccessful.  H.  W. 

Action  of  Ammonia  on  Ethyl  Cinnamate.  K.  Stosius  and 
E.  Philippi  ( Monatsh .,  1925,  45,  569 — 572). — By  keeping  a  mix¬ 
ture  of  ethyl  cinnamate  (14  g.)  and  liquid  ammonia  (5  c.c.)  in  a 
sealed  tube  at  the  ordinary  temperature  for  4  months,  the  following 
products  were  obtained:  cinnamamide,  m.  p.  142°;  (3 -amino- {3- 
phenylpropionic  acid,  m.  p.  221 — 222°  (slow  heating)  or  231°  (rapid 
heating) ;  and  fi-amino-fi-phenylpropionamide,  m.  p.  88 — 110°  [ oxalate 
(+2H20),  m.  p.  193°  (anhydrous)],  which  loses  ammonia  when 
boiled  with  water,  yielding  cinnamamide.  F.  G.  W. 
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Formation  of  d- 2  :  2  :  4-Trimethylcycfohexan-3-one-l- 
carboxylic  Acid  from  d-Camphorquinone.  C.  S.  Gibson  and 
J.  L.  Simonsen  ( J .  Chem.  Soc.,  1925,  127,  1294 — 1303 ;  cf.  Manasse 
and  Samuel,  A.,  1898,  i,  147;  1903,  i,  45). — The  keto-acid  formed 
by  the  action  of  sulphuric  acid  on  eamphorquinone  has  the  struc¬ 
ture  (I)  since  oxidation  with  nitric  acid  gives  fi-methylpentane- 

(I)  CH2 — CHMe - CO  CH2*C02H  (n  } 

CH2*CH(C02H)*CMe2  CH2-CH(C02H)-CMe2*C02H 

(III)  cH2— CHMe - CH-OH  CH2 - CMe=CH  (iy 

CH2*  CH  (C  02H )  •  CMe2  CH2-CH(C02Me)-CMe2 

Pye-tricarboxylic  acid  (II).  The  hydroxy-acid  (III)  formed  by 
reduction  with  sodium  amalgam  gives  no  lactone  and  must  there¬ 
fore  be  the  trans-iorm.  The  unsaturated  ester  obtained,  in  addition 
to  a  chloro-ester,  by  treatment  of  the  methyl  ester  of  the  hydroxy- 
acid  with  phosphorus  pentachloride  is  given  the  formula  (IV),  the 
acid  obtained  on  hydrolysis  being  an  oil,  lsevorotatory  in  alcoholic 
solution. 

The  keto-acid,  d- 2  :  2  :  4  -  trimethylcy  cfohexan  -  3  -  one  - 1  -  car  boxy  lie 
acid,  tending  to  separate  as  an  oil,  was  purified  through  the  methyl 
ester  {oxime,  m.  p.  110 — 111°).  The  crystalline  form  of  the  latter 
is  always  accompanied  by  a  liquid  ester,  the  whole  distilling  as  a 
homogeneous  substance.  The  latter  is  assumed  to  consist  of  an 
equilibrium  mixture  of  the  keto  and  enol  forms,  since  a  mixture  of 
the  same  two  a-  and  (3-semicarbazones  is  obtained  from  either 
form  of  the  methyl  ester.  The  crystalline  form  has  64-33° 

in  alcohol.  Hydrolysis  of  the  ester  yields  an  acid  showing  non¬ 
homogeneity,  owing  to  racemisation  in  alkaline  solution  accom¬ 
panying  enol-keto  change  which  involves  one  of  the  two  asymmetric 
carbon  atoms.  The  two  main  fractions  give  the  following  constants  : 
(1)  m.  p.  71 — 72°,  [a].^6i  +47-4°  in  alcohol;  in  slight  excess  of 
aqueous  sodium  hydroxide  +22*2°,  changing  to  the  constant  value 
+  15T°  in  48  hrs.;  (2)  m.  p.  67 — 69°,  [a]'^  +18-7°  in  alcohol;  in 
alkali  +8T°,  changing  to  constant  value  +5-1°.  The  a-oxime, 
prepared  in  alkaline  solution,  has  m.  p.  164 — 165°.  The  ft -oxime, 
prepared  in  alcoholic  solution,  has  m.  p.  226°. 

The  a  -  semicar  bazone  of  the  methyl  ester,  leaflets  sintering  at 
229 — 230°,  decomp,  at  231°,  shows  slight  mutarotation  in  acetic 
acid  solution,  changing  from  [a]!®61  — 55*8°  to  the  constant  value 
— 50-5°  in  48  hrs.  The  fi-semicarbazone,  m.  p.  161 — 162°,  is  unstable 
and  tends  to  pass  into  the  a-form  in  presence  of  acetic  acid  (cf. 
Forster,  T.,  1905,  87,  237).  It  gives  considerable  mutarotation 
(absent  in  alcohol),  passing  from  a  lower  to  a  higher  constant  value 
representing  the  rotation  of  the  equilibrium  mixture  :  [a]^  —38-2°, 
—53-5°,  —50-2°  (after  60  hrs.).  Mixtures  of  the  two  forms  give 
an  initial  rotation  higher  than  any  recorded  for  the  pure  forms 
separately,  afterwards  falling  to  the  constant  value.  The  formation 
of  an  intermediate  compound  ( ?  salt  formation)  in  the  conversion 
of  the  (3-  into  the  a-form  is  tentatively  suggested.  Hydrolysis  of 
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the  semicarbazones  gives  a  mixture  of  crystalline  and  liquid  methyl 
ester. 

The  trarw-hydroxy-acid  (III)  gives  [a]^  -f43’6°  in  alcohol 
( methyl  ester,  b.  p.  150 — 152°/12  mm.).  The  unsaturated  ester  (IV), 
methyl  1-2:2:  4:-trimethyl- A3 -cyclohexene- 1  -carboxylate,  b.  p.  105 — 
107°/14  mm.,  gives  the  acid,  b.  p.  150 — 152°/16  mm.,  [a]^  —38*5° 
in  alcohol  ( ammonium  salt,  decomp.  147 — 148° ;  calcium,  barium , 
and  silver  salts,  sparingly  soluble  in  water).  M.  J. 

Optically  Active  Boron.  J.  Metjlenhoff  (Z.  anorg.  Chem., 
1925,  142,  373 — 382;  cf.  A.,  1924,  i,  776). — The  auto-racemisation 
of  the  strychnine  salt  of  borodisalicylic  acid  in  chloroform  solution 
is  due  to  hydrolysis  resulting  from  the  small  quantity  of  water 
remaining  in  the  solution.  L.  J.  H. 

Tervalent  Vanadium.  G.  Scagliarini  and  A.  Airoldi 
(Gazzetta,  1925,  55,  44 — 48). — The  following  complex  compounds 
of  tervalent  vanadium  are  described  :  vanadicamphoryl  camphorate, 
{V3(0H)[C8H14(C02)2]3jC8H14(C02)2,2H20,  prepared  from  vanadous 
sulphate  and  ammonium  camphorate,  a  greenish-grey  precipitate 
corresponding  in  composition  with  Weinland  and  Paschen’s  ferri- 
camphoryl  camphorate  (cf.  A.,  1916,  i,  315) ;  vanadicinnamyl 
cinnamate,  [V3(0H)4(CHPh:CH-C02)4]CHPh:CH-C02,  greenish-yel¬ 
low;  vanadisalicylic  acid,  ^V^C6H4<Cqq  ^  H,  3H20,  greenish-yellow, 

turning  green  and  then  black  in  the  light;  vanadium  pyridine 
sulphate,  V(C6H5N)2(H20)3S04*HS04,  emerald-green  crystals ;  vana¬ 
dium  trifluoride,  VF3,3H20,  obtained  by  reducing  a  suspension  of 
vanadic  anhydride  in  hydrofluoric  acid  by  means  of  sulphur  dioxide 
and  submitting  the  resulting  oily  vanadyl  fluoride  to  electrolytic 
reduction  (cf.  Petersen,  A.,  1889,  107,  1123).  T.  H.  P. 

Halogen  Compounds  of  Tyrosine.  R.  Zeynek  (Z.  physiol. 
Chem.,  1925,  144,  246 — 254). — Cautious  treatment  with  chlorine 
at  low  temperatures  of  tyrosine  in  aqueous  suspension  or,  much 
better,  in  acetic  acid  solution  leads  to  the  formation  of  colourless 
halogen  compounds.  By  repeated  recrystallisation  a  small  yield 
of  monochlorotyrosine  was  obtained.  When  tyrosine  is  suspended 
in  acetic  acid  and  sulphuryl  chloride  added,  a  good  yield  (81 — 82%) 
of  monochlorotyrosine  hydrochloride  is  obtained,  giving  mono¬ 
chlorotyrosine  in  90 — 95%  yield.  Chlorotyrosine,  m.  p.  256 — 257°, 
forms  a  benzoyl  derivative,  m.  p.  195°;  formyl  derivative,  m.  p. 
198°.  With  bromine  in  acetic  acid,  it  gives  chlorobromotyrosine, 
m.  p.  252 — 4° ;  with  nitric  acid  in  acetic  acid,  chloronitrotyrosine, 
m.  p.  208 — 210°.  Similarly,  ^-hydroxyphenylethylamine  in  acetic 
acid  with  sulphuryl  chloride  gives  chloro-p-hydroxyphenylethylamine 
hydrochloride,  m.  p.  210°;  free  base,  m.  p.  125°.  Bromotyrosine, 
prepared  by  adding  bromine  very  gradually  to  a  well-cooled 
suspension  of  finely-powdered  tyrosine  in  formic  acid,  has  m.  p. 
246 — 249°  (decomp.)  (cf.  Rosenmund,  A.,  1923,  i,  1095) ;  bromo- 
nitrotyrosine  has  m.  p.  204 — 206°,  P.  W.  C. 
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a-Hydroxy-y-phenylcrotonamide.  J.  Bottgault  (Compt. 
rend.,  1925,  180,  1944 — 1946). — The  acid  amide  (I)  previously 
obtained  (A.,  1913,  i,  269),  on  oxidation  with  potassium  permangan¬ 
ate,  yields  the  imide  (II),  and  not  the  symmetrical  compound 
previously  described  (A.,  1913,  i,  366).  Treated  with  sodium 

CH2Ph-CH2-C(0H)-C02H  CH2Ph-C-CO 

(I.)  O  |)0  )>NH  (II.) 

CH2Ph-CH2-C(CH)-CO-NH2  CHjPh-CHj-C-CO^ 

hydroxide  the  imide  (II)  yields  a-keto-y-phenyl-w-butyric  acid  and 
(3 - pheny lpropionic  acid,  and  with  sodium  carbonate  the  acid  amide 
(III)  or  (IV),  m.  p.  170°,  and  the  corresponding  dibasic  acid  (V), 

CH>Ph-C-C02H  CH2Ph-C-CO-NH2 

(III.)  |>0  |>0  (IV.) 

CH2Ph-CH2-C-CO-NH2  CH2Ph-CH2-C-C02H 

m.  p.  204°,  giving  an  anhydride ,  m.  p.  104°,  and  on  long  treatment 
with  acetic  anhydride  an  anhydride,  m.  p.  75°,  to  which  the  con¬ 
stitution  (VI)  or  (VII)  has  been  ascribed.  This  anhydride  gives  a 

CH2Ph-C-C02H  CII2Ph-C(OH)-CO, 

(V.)  I>0  1  >0  (VI.) 

CH2Ph-CH2-C-C02H  CHaPh*CH:C - -CO' 

CHPhIC - C0X  CH2Ph-CH-C02H 

(VII.)  |  >0  |  (VIII.) 

CH2Ph-CH2-C(OH)-CO'  CH2Ph-CH2-CH-C02H 

methyl  ester,  m.  p.  53°,  and  on  reduction  a.-benzyl-$-phenylethyl- 
succinic  acid  (VIII),  m.  p.  170°.  L.  F.  H. 


Genesis  of  Artemisic  Acid  from  Desmotroposantonin.  P. 

Bertolo  ( Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  436 — 439). — In  the 
formation  of  artemisic  acid  from  desmotroposantonin  by  the  action 
of  iodine  in  acetic  acid  solution  (cf.  this  vol.,  i,  546),  the  iodine 
probably  acts  first  on  the  tetrahydrogenated  ring  containing  the 
lactonic  grouping. 


CH-CMe:C-CH2-CH - 0  \rn  ,  T 

n  nur  -n  ntT  /  iTT  riTTirv'  1  2 


OH-C— CMeiC-CH2-CH-CHMe 


CH’CMelC’CH'CH - 'J''>fl04-2HT 

OH-C— CMerfc-tH-CH-CHMe^  + 


0> 


The  action  of  the  hydrogen  iodide  formed  would  then  rupture  the 
lactonic  linking  with  formation  of  an  unstable  iodinated  compound, 
which  would  yield  artemisic  acid  by  loss  of  hydrogen  iodide  : 

pH-CMelC-CH-CHI 
OH-CJ— CMe=C-CH-CH-CHMe-C02H 

pH-CMe:C-CH:CH 
OH-C— CMe-C-CH:C-CHMe-C02H. 
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That  the  genesis  of  artemisic  acid  from  santonin  derivatives  requires 
the  formation  of  an  intermediate  compound  resulting  from  the 
opening  of  the  lactonic  linking,  as  with  desmotroposantonin,  explains 
the  non-formation  of  artemisic  acid  from  santonous  acid  under 
similar  treatment.  T.  H.  P. 

Attempts  to  Prepare  a  Methylhydroxyethylmaleic  Acid. 

l.  Derivatives  of  ci/cioPropanedicarboxylic  Acid.  W.  Kuster 
and  F.  Grassner.  II.  Derivatives  of  Acetylcj/clopropane- 
carboxylic  Acid.  W.  Kuster  (Z.  physiol.  Chem.,  1925,  145, 
45 — 52;  53 — 68). — I.  With  a  view  to  determine  by  synthesis  the 
constitution  of  the  methylmethoxyethylmaleimide  obtained  by  the 
oxidation  of  hsematoporphyrin  dimethyl  ether  (A.,  1915,  i,  853),  an 
attempt  was  made  to  prepare  methyl- [3-methoxyethylmaleic  acid, 
by  substitution  of  the  bromine  of  ethyl  bromoethylmalonate  by 
the  methoxyl  group,  making  the  acetyl  derivative,  converting 
the  latter  into  the  cyanohydrin,  hydrolysing  and  eliminating  the 
elements  of  water.  The  object  was  not  attained  because  the 
bromine  of  ethyl  bromoethylmalonate  could  not  be  displaced  without 
regeneration  of  a  cyclopropane  derivative.  Condensation  of  ethyl 
acetylmalonate  with  ethylene  dibromide  gave  ethyl  cycZopropane- 
dicarboxylate,  which  was  also  obtained  after  the  action  of  sodium 
ethoxide,  acetyl  chloride,  and  ammonia  on  ethyl  bromoethyl¬ 
malonate  ;  in  the  case  of  ammonia,  there  were  further  isolated 
ethyl  cyclo propanedicarboxy monoamide,  m.  p.  125°,  and  cyclo- 
propanedicarboxylamide,  needles,  m.  p.  189 — 190°;  the  latter,  on 
boiling  with  mercuric  oxide,  gave  a  characteristic  mercury  com¬ 
pound.  On  heating  ethyl  bromoethylmalonate  with  aniline,  there 
was  obtained  the  dianilide  of  cycZopropanedicarboxylic  acid,  m.  p. 
196°,  which,  on  hydrolysis  with  hydrobromic  acid,  gave  cyclo- 
propanedicarboxylic  acid  and  l-phenyl-5-pyrrolidone-4:-carboxylic 
acid,  m.  p.  64 — 65°. 

II.  On  treating  acetylcycZopropaneearboxylic  acid  in  ethereal 
solution  with  potassium  cyanide  and  concentrated  hydrochloric 
acid  there  was  obtained  the  cyanohydrin  in  a  state  of  80%  purity; 
on  heating  this  product  at  130 — 140°  with  hydrobromic  acid, 
there  resulted  a  mixture  of  about  70%  of  methylbromoethylmaleic 
anhydride  and  30%  of  methylvinylmaleic  anhydride  which  could  not 
be  separated,  together  with  a  small  amount  of  the  lactone  of  methyl- 
hydroxyethylfumaric  acid,  m.  p.  202 — 203° ;  the  last  substance,  which 
was  not  obtained  quite  free  from  bromine,  gave,  on  treatment  with 
ammonia  in  ethereal  solution,  a  substance,  C7H1404N2,  m.  p.  216°, 
which  in  turn,  on  subjection  to  steam  distillation,  yielded  a  non¬ 
volatile  residue  of  the  monoamide  of  methylhydroxyethylfumaric  acid, 

m.  p.  210°.  On  hydrolysis  of  the  above  cyanohydrin  with  hydriodic 
acid,  there  were  identified  among  the  products  of  the  reaction. 
Zraws-methylethylsuccinic  acid  and  methyl- p-iodoethylmaleie  an¬ 
hydride.  The  product  of  the  hydrobromic  acid  hydrolysis  was 
saturated  with  hydrogen  bromide  in  ethereal  solution  and  the 
product,  containing  almost  the  theoretical  bromine  for  methyl¬ 
bromoethylmaleic  anhydride,  was  heated  with  sodium  methoxide ; 


ORGANIC  CHEMISTRY. 


i.  923 


by  fractional  distillation  of  the  products  of  this  reaction  there  were 
obtained  two  fractions,  both  giving  figures  on  analysis  in  close 
agreement  with  those  required  by  methylmethoxyethylmaleic 
anhydride,  but  differing  from  the  latter  substance  in  boiling 
point  and  in  giving  no  precipitate  with  ammonia  in  ethereal 
solution. 

Ethyl  bromoethylacetoacetate,  prepared  by  treating  ethyl  acetyl- 
cyc/opropanecarboxylate  with  hydrobromic  acid  at  0°,  gave  with 
ammonia  the  acetylcyclopropanecarboxylamide,  m.  p.  89°.  With 
phenylhydrazine,  this  gave  a  phenylhydrazone,  m.  p.  137°,  which  on 
heating  with  hydrochloric  acid  lost  ammonia  to  give  a  mixture  of  the 
keto  form  (needles,  m.  p.  98°)  and  the  enol  form  (rhombohedra,  m.  p. 
138°)  of  l-phenyl-3-dimethylene-4:-methylpyrazolone  hydrochloride ;  the 
free  base  has  m.  p.  72 — 73°.  Ethyl  aeetylcycZopropanecarboxylate 
forms  a  semicarbazone,  m.  p.  126 — 127°,  and  an  oxime ,  needles, 
m.  p.  77—78°.  C.  R.  H. 


Conditions  underlying  the  Formation  of  Unsaturated  and 
Cyclic  Compounds  from  Halogenated  Open-chain  Derivatives. 
VII.  Influence  of  the  Phenyl  Group  on  the  Formation  of  the 
ct/cloPropene  Ring.  W.  Haerdi  and  J.  F.  Thorpe  (J.  Chem.  Soc., 
1925,  127,  1237—1248;  cf.  T.,  1923,  123,  330).— cycZoPropene 
ring  formation  occurs  only  when  the  ring  produced  is  of  the 
glutaconic  type,  containing  a  mobile  hydrogen  atom,  enabling  it 
to  pass  into  the  semi-aromatic  form.  Thus,  the  acid  (II)  (semi¬ 
aromatic  form  (III) — mobile  hydrogen  *)  is  readily  obtained  from 
ethyl  a-bromoglutaconate  (I).  Should  conditions  prohibit  the 


Cjr/CHBr-COaEt 

CH-CO,Et 

(!•) 


rTT<-CH*C02H 

x>co2h 
(II.)  - 


(III.) 


existence  of  this  mobile  hydrogen,  the  unsaturated  bond  cannot 
be  introduced  into  the  cyclopropane  ring.  Hence  dibromo-esters 
of  type  (IV),  losing  hydrogen  bromide  (2  mols.)  give  either  the 
alkyloxy  derivative  (V),  the  keto-acid  (VI),  or  the  hydroxy-ring 
acid  (VII)  depending  on  the  value  of  the  group  RR'  (reaction  I) 
or  else  undergo  fission  to  an  acid  of  type  (VIII)  and  oxalic  acid 
(reaction  II). 


R  \  Q^CHBr  *C02Et 
Rj  UHBr-C02Et 
(IV.) 


R>c<r<?(0R)C02H 
R*  XH-C02H 
(V.) 


R\C<'C°-C02H 
Ri  CH2*C02H 
(VI.) 


R>c<'(r(0H)*C02H 
Rj  T!H-C02H 
(VII.) 


CR1R2<h 


ch-co2h 

(VIII.) 


PhC<?H‘C0*H 

^C-COoH 

(IX.) 


The  authors  attempted  to  obtain  further  evidence  of  the 
structure  of  the  aromatic  ring  type  by  preparation  of  an  acid  (IX) 
[semi-aromatic  form  (X)],  since  the  phenyl  group  in  the  (3-position 
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might  be  expected  to  stabilise  the  latter  form.  The  acid  was  not 
obtained,  as  abnormal  reaction  took  place  in  every  case. 


PhC(H)<9’C02H 

v  '  t>co2h 

(X.) 


PhCH<?H<C°2H 

^C(C02H)2 

(XI.) 


Ph-CH— CH-C02H 
O-CO-CH-CCLH 

(XII.) 


Methyl  aa' -dibromo-$-phenylglutarate,  m.  p.  82-5 — 83-5°,  b.  p.  215 — 
220°/20  mm.  (free  acid,  m.  p.  192 — 193°)  undergoes  both  reactions 
(I)  and  (II),  yielding  2-ethoxy -Z-phenylcyc\opropane-\  :  2  -  dicar  b- 
oxylic  acid,  m.  p.  198—199°  {methyl  ester,  b.  p.  175 — 179°/13  mm. ; 
ethyl  ester,  b.  p.  184 — 190°/14  mm.),  cinnamic  acid,  and  oxalic 
acid.  The  lactone  of  ethyl  a-bromo-v! -hydroxy -fi-phenylglutar  ate, 
b.  p.  230 — 234°/21  mm.,  gives  the  same  hydrolysis  products. 
Methyl  a-bromo-$-phenylglutarate,  m.  p.  83 — 83-5°,  on  treatment 
with  potassium  hydroxide,  does  not  yield  3 -ph enylc?/eZopropane - 
1  :  2-dicarboxylic  acid,  but  is  quantitatively  converted  into  p-phenyl- 
glutaric  acid.  The  bromine  atom  is  similarly  removed  by  hot 
pyridine.  By  bromination  of  the  cyclopropane  acid,  prepared  by 
Kotz  and  Stalmann’s  method  (A.,  1907,  i,  707),  the  authors  obtain 
monomethyl  1-bromo-Z-phenylcyclopropane-l  :  2-dicarboxylate,  m.  p. 
175 — 176°;  the  dimethyl  ester,  an  oil  decomposing  on  distillation, 
and  a  compound,  m.  p.  227 — 228°,  believed  to  be  a  monobromo  or  a 
bromolactonic  acid.  Hydrolysis  of  either  ester,  however,  instead 
of  eliminating  hydrogen  bromide,  replaces  bromine,  regenerating 
the  original  acid.  An  attempt  to  prepare  the  acid  (XI),  preparatory 
to  obtaining  its  bromo  derivative,  showed  that  the  compound 
thus  described  (Buchner,  A.,  1892,  849)  prepared  by  hydrolysis 
of  the  triethyl  ester,  is  actually  carboxyphenylparaconic  acid  (XII) 
The  acid  (IX)  is  not  obtained  by  hydrolysis  of  the  product  formed 
by  elimination  of  hydrogen  bromide  from  ethyl  a-carbethoxy-a'- 
bromo-(3-phenylglutaconate,  but  deep-seated  decomposition  gives 
benzoylisosuccinic  acid. 

An  acid,  C14H1206,  m.  p.  171 — 172°,  obtained  from  ethyl  dibromo- 
cinnamate  and  ethyl  sodiomalonate  is  described.  It  is  converted, 
on  boiling  with  hydrochloric  acid,  into  phenylparaconic  acid,  and 
probably  contains  a  lactone  ring.  M.  J. 


Action  of  Magnesium  Methyl  Iodide  on  Esters  of  Cam¬ 
phoric  Acid  a-Mononitrile.  A.  Haller  and  F.  S.  Legagneur 
( Compt .  rend.,  1925,  180,  1621 — 1624;  cf.  this  vol.,  i,  683). — 
Magnesium  methyl  iodide  in  anhydrous  ethereal  solution  reacts 
with  the  o-tolyl  ester  of  camphoric  acid  a-mononitrile,  yielding  a 
mixture  of  o-cresol,  $-Z-cyano-2  :  2  :  3-trimethylcyclopentylisopropyl 
alcohol  (large,  flat  prisms,  m.  p.  93 — 94°,  [a]p  +78-3°,  benzyl  deriv¬ 
ative,  m.  p.  169 — 170°),  and  a  substance,  CnH17ON,  tetrahedra, 
subliming  without  fusion  at  100°.  Under  the  same  conditions, 
magnesium  methyl  iodide  reacts  with  the  methyl  ester  of  camphoric 
acid  a-mononitrile,  yielding  the  two  last-named  products ;  in  boiling 
toluene  solution,  however,  the  Grignard  reagent  reacts  with  the 
nitrile  group  as  well  as  the  ester  group,  giving  a  ketonic  tertiary 
alcohol,  $-Z-acetyl-2  :  2-dimethylcyclopentylisopropyl  alcohol,  m.  p. 
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95 — 96°,  semicarbazone,  m.  p.  221 — 222°.  On  heating  the  toluene 
solution  of  this  ketonic  alcohol  very  strongly,  or  on  treating  it  with 
phenylcarbimide,  it  is  dehydrated,  giving  $-3-acetyl-2  : 2-dimethyl- 
cyclo pentylpropylene,  liquid,  [a]‘|J  +407°,  oxime,  m.  p.  103 — 104°, 
semicarbazone,  m.  p.  229 — 230°,  which,  on  oxidation  with  potassium 
permanganate,  yields  the  diketone,  1  :  3-diacetyl~2  :  2-dimethylcyc\o- 
pentane,  b.  p.  154 — 156°/19  mm.,  disemicarbazone,  m.  p.  305 — 307° 
(decomp.). 

The  following  new  esters  of  camphoric  acid  a-mononitrile  have 
been  prepared  in  the  same  way  as  the  methyl  ester  ( loc .  cit.)  from 
benzyl  alcohol,  and  the  sodium  derivatives  of  phenol  and  o-  and 
p-cresol :  phenyl  ester,  m.  p.  76 — 77°,  [a]f  +30-5°  in  benzene, 
o-tolyl  ester,  m.  p.  99 — 100°,  [a]g  -f-25T°  in  benzene,  p -tolyl  ester, 
m.  p.  96 — 97°,  [a]'n  +28-9°  in  benzene,  benzyl  ester,  b.  p.  223°/ 
17  mm.,  [ajo  +56-5°  in  benzene,  [a]®?  +59-4°  in  alcohol.  L.  F.  H. 

p-Piperonylpropionitrile  and  Some  Derived  Substances. 

W.  Baker  and  R.  Robinson  ( J .  Chem.  Soc.,  1925,  127,  1424 — ■ 
1433). — fi-Piperonylpropionitrile  is  formed  by  thermal  decomposition 
of  a-cyano-p-piperonylpropionic  acid  in  presence  of  copper  powder; 
it  has  m.  p.  33°,  b.  p.  186 — 187°/18 — 20  mm.,  and  on  treatment 
with  a  warm,  alkaline  solution  of  hydrogen  peroxide  is  converted 
into  p-piperonylpropionamide.  By  nitration  of  p -piper onylpro- 
pionitrile  in  acetic  acid  solution  there  is  produced  fi-6-nitropiperonyl- 
propionitrile,  m.  p.  113°,  which  on  boiling  with  concentrated  hydro¬ 
chloric  acid  gives  (3-6 -nitropiperonylpropionic  acid,  m.  p.  153 — ■ 
153-5°.  Reduction  of  p-6-nitropiperonylpropionitrile  with  tin 
and  a  mixture  of  acetic  and  hydrochloric  acids  yields  a  feebly 
basic  substance,  m.  p.  230°,  which  appears  to  be  identical  with  the 
ethylamidopiperonyl-w-carboxylic  anhydride,  m.  p.  235°,  prepared 
by  F.  M.  Perkin  (T.,  1891,  59,  159)  by  reduction  of  ethyl  6-nitro 
piperonylacrylate.  When  (3- piper onylpropionitrile  in  alcoholic  solu¬ 
tion  is  treated  with  sodium,  there  is  obtained,  in  85%  yield, 
y -piper onylpropylamine,  b.  p.  160 — 161°/14  mm.,  d\\  1-141,  which 
on  exposure  to  air  gives  a  carbonate,  m.  p.  92 — 94° ;  the  hydrochloride 
has  m.  p.  206 — 208°,  and  the  acetyl  derivative,  m.  p.  89°.  Piperonyl- 
idene-y -piper onylpropylamine, 

ch2o2:c6h3-[ch2]3-n:ch-c6h3:o2ch2, 

m.  p.  79-5°,  is  produced  by  heating  a  mixture  of  the  amide  and 
piperonal.  On  treatment  of  y-piperonylpropylamine  with  methyl 
iodide  and  alcoholic  sodium  ethoxide,  there  is  formed  a  quaternary 
compound,  y-piperonylpropyltrimethylammonium  iodide,  m.  p.  146°, 
which  can  be  converted  into  its  corresponding  hydroxide,  and 
this,  on  decomposition  by  heating  at  160°,  yields  isosafrole  (yield 
60%  on  weight  of  iodide). 

Homopiperonylresacetophenone  (2  :  4 -dihydroxyphenyl  $-piperonyl- 
ethyl  ketone),  m.  p.  130°,  is  prepared  by  saturating  an  ethereal 
solution  of  p  -  piper  onylpropionitrile  and  resorcinol  with  hydrogen 
chloride  at  0°  and  keeping  at  this  temperature  for  48  hrs.,  the 
mixture  being  somewhat  diluted  with  ether  during  this  period. 
Methyl  sulphate  converts  it  into  its  monomethyl  ether  (homopiperonyl- 
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paeanol),  m.  p.  89 — 90°  (cf.  Tognazzi,  A.,  1924,  i,  1324,  who  gives 
the  m.  p.  85 — 87°).  Acetylation  of  homopiperonylresacetophenone 
by  boiling  acetic  anhydride  in  presence  of  sodium  acetate  gives  an 
excellent  yield  of  l-acetoxy-3-homopiperonyl-2-methylchromone  (an¬ 
nexed  formula).  This  occurs 
in  two  forms,  the  a-variety, 


AcO 


>CH„ 


as 


prepared  above,  having 
m.  p.  10T5°,  then  solidi¬ 
fying,  and  melting  at  119-5° 
((3-form).  When  the  acetyl 
derivative  is  hydrolysed  with  dilute  sodium  carbonate  solution  it 
is  converted  into  7 -hydroxy -3-homopiper onyl-2 -methylchromone ;  this 
also  occurs  in  a-  and  (3-forms  having  m.  p.  214 — 215°  and  222 — 
223°,  respectively.  This  phenol  forms  a  methyl  ether,  m.  p.  124 — 
125°,  giving  a  dibromide,  of  indefinite  m.  p.,  which  on  boiling  with 
alcohol  yields  a  compound,  m.  p.  206 — 207°,  which  may  be  a  bromo- 
derivative  of  the  methyl  ether. 

By  an  application  of  the  method  of  Lap  worth  and  McRae  (T., 
1922,  121,  1699),  a  quantitative  yield  of  aL-cyano-$-veratrylacrylic 
acid  is  obtained  from  veratraldehyde ;  it  has  m.  p.  201 — 202°, 
and  when  crystallised  from  methyl  alcohol  contains  1  mol.  of 
solvent  of  crystallisation ;  on  reduction,  it  is  converted  into  a -cyano- 
$-veratrylpropionic  acid,  m.  p.  139°.  The  following  substances  are 
prepared  by  the  methods  used  for  the  piperonyl  analogues  : 
(3 -veratrylpropionitrile,  b.  p.  194 — 195°/17  mm.,  m.  p.  46-5°;  homo- 
veratrylresacetophenone,  m.  p.  146—147° ;  7 -acetoxy-3-homoveratryl- 
2 -methylchromone,  m.  p.  140-5° ;  7 -hydroxy -Z-homoveratryl-2-methyl- 
chromone,  m.  p.  183 — 184° ;  7-methoxy-3-homoveratryl-2-methyl- 
chromone,  m.  p.  108°.  C.  J.  S. 


Synthesis  of  3 :  5-Dihydroxycinnamic  Acid.  F.  Mauthner 
(J.  pr.  Chem.,  1925,  [ii],  110,  125 — 128). — 3  :  5-Dihydroxycinnamic 
acid,  m.  p.  245 — 246°,  is  obtained  by  heating  an  alcoholic  solution 
of  3  :  5-dihydroxybenzaldehyde  and  malonic  acid  in  presence  of 
piperidine,  and  after  distillation  of  the  alcohol,  warming  to  complete 
the  evolution  of  carbon  dioxide.  Similarly,  from  3  :  5-dimethoxy- 
benzaldehyde  is  prepared  3  : 5-dimethoxycinnamic  acid,  m.  p. 
175 — 176°.  By  warming  3  :  5-dimethoxybenzaldehyde  and  hip- 
puric  acid  with  acetic  acid  and  sodium  acetate,  there  is  formed  an 
azlactone,  m.  p.  156 — 157°,  which  on  treatment  with  sodium 
hydroxide,  followed  by  hydrogen  peroxide,  gives  benzoic  acid  and 
3  : 5-dimethoxyphenylacetic  acid,  m.  p.  99—100°.  By  melting 
together  2  :  6-dimethoxyphenol  and  chloral  hydrate,  with  addition 
of  potassium  carbonate,  there  may  be  isolated,  after  2  months, 
a  2-hydroxy-l  :  3-dimethoxyphenyltrichloromethylcarbinol,  m.  p. 
162—163°.  F.  M.  H. 


[So-called]  2:7:9: 9-Tetrahydroxyfluorene.  C.  Cotjrtot 
and  R.  Geoferoy  ( Compt .  rend.,  1925,  180,  1665 — 1667 ;  cf.  A., 
1924,  i,  956). — The  constitution  2:7:9:  9-tetrahydroxyfluorene 
has  been  assigned  by  Schmidt,  Retzlaff,  and  Haid  (A.,  1912,  i,  695) 
to  the  product  of  alkaline  fusion  of  sodium  fluorene-2  :  7-disulphon- 
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ate,  but  this  substance  is  identical  with  4  :  4 ' - dihydroxy  diphenyl- 
2-carboxylic  acid.  It  forms  a  tribenzoyl  derivative,  not  a  tetra- 
benzoyl  compound  as  stated  by  the  previous  investigators.  When 
decomposed  by  lime  it  yields  4  : 4' -dihydroxy diphenyl,  and 
2:7  :  9  :  9-tetrachlorofluorene  by  the  action  of  phosphorus  penta- 
chloride.  2  :  7 -Dihydroxyfluorenone,  m.  p.  338°,  dibenzoate,  yellow, 
m.  p.  241°,  oxime,  m.  p.  300°,  is  obtained  by  treating  the  substance 
with  zinc  chloride.  Fluorenemonosulphonic  acid  when  fused  with 
alkalis  gives,  in  an  analogous  manner,  4:-hydroxydiphenyl-2-carboxylic 
acid,  m.  p.  180°,  which,  on  treatment  with  dehydrating  agents,  gives 
2 -hydroxyfluorenone,  m.  p.  211°.  L.  F.  H. 


CO,H 


H 


Ph 


H 


com 


£~Truxinic  Acid.  IX.  R.  Stoermer,  and  P.  Klockmann 
(Ber.,  1925,  58,  [15],  1164 — 1178). — The  resolution  of  £-truxinic 
acid  into  its  optical  antipodes  (Stoermer  and  Scholtz,  A.,  1921, 
u  Hi)  189)  has  led  1°  assigning  to  it  the  con¬ 

stitution  (I)  since  among  cis-acids  of  this 
series  this  is  the  only  configuration  with 
which  optical  isomerism  is  theoretically 
possible.  Similarly,  only  an  acid  of  this 
Ph  constitution  can  give  rise  to  isomeric  alkyl 

(!•)  hydrogen  esters,  semi-amides,  etc.,  and  the 

conception  of  the  constitution  of  £-truxinic  acid  is  therefore  con¬ 
firmed  by  the  isolation  of  such  a  series  of  compounds  from  it. 

Methyl  hydrogen  a-£-truxinate,  m.  p.  198°  [instead  of  168° 
recorded  previously  ( loc .  cit.)],  is  obtained  as  by-product  of  the 
esterification  of  £-truxinic  acid  by  methyl  alcohol  and  hydrogen 
chloride  or  by  boiling  £-truxinic  anhydride  with  methyl  alcohol. 
a-£-Truxinaniiic  acid  from  the  ^-anhydride  and  aniline  has  m.  p. 
214°  (instead  of  209°).  The  product  obtained  by  the  action  of 
alcoholic  potassium  hydroxide  on  £-truxinphenylimide  is  a  mixture 
of  8-truxinanilic  acid,  m.  p.  225°,  and  b -'(-truxinanilic  acid,  m.  p. 
237°;  protracted  action  of  alcoholic  potassium  hydroxide  converts 
the  latter  acid  quantitatively  into  8-truxinanilic  acid,  which  is  itself 
unchanged  under  these  conditions.  The  two  ^-truxinanilic  acids 
are  sharply  differentiated  from  one  another,  since  the  a-acid  in 
contrast  to  the  5-acid  yields  a  freely-soluble  sodium  salt,  and  is 
not  isomerised  to  the  8-anilic  acid  by  cold  alcoholic  potassium 
hydroxide.  Esterification  of  the  6-anilic  acid  with  methyl  alcohol 
and  hydrogen  chloride,  diazomethane,  or  methyl  sulphate  and 
alkali  leads  without  configurational  change  to  a -methyl  b -f-truxin- 
anilate,  m.  p.  244°.  If  the  a-anilic  acid  is  esterified  with  diazo¬ 
methane  or  methyl  sulphate,  the  corresponding  b -methyl  a-'Q-truxin- 
anilate,  m.  p.  234°,  is  obtained.  If,  however,  methyl  alcohol  and 
hydrogen  chloride  are  employed,  a  mixture  of  esters  results  from 
which  only  the  isomeric  a- methyl  b - £- truxinanilate ,  m.  p.  244°, 
can  be  isolated ;  doubtless,  £-truxinanil  is  formed  intermediately, 
since  it  also  yields  this  ester  when  treated  with  methyl  alcohol 
and  hydrogen  chloride.  Hydrolysis  of  either  ester  by  alcoholic 
potassium  hydroxide  yields  a  mixture  of  8-truxinanilic  acid  and 
5-£-truxinanilic  acid,  m.  p.  237°,  £-truxinanil  being  probably  pro- 
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duced  intermediately.  Hydrolysis  of  the  esters  in  such  a  manner 
as  to  remove  the  anilic  group  only  without  causing  isomerisation 
can  be  effected  by  use  of  their  nitroso  derivatives  (the  method 
has  been  worked  out  for  the  y- acids  by  Fretwurst,  Diss .,  Rostock, 
1923).  Thus  the  stable  nitroso  derivative  of  6-£-truxinanilic  acid 
loses  mainly  nitrous  acid  when  heated  and  gives  £-truxinanil, 
whereas  it  is  transformed  by  cold  potassium  hydroxide  into 
£-truxinic  acid.  a-£-Truxinanilic  acid  gives  a  very  unstable  nitroso 
compound,  which  is  converted  by  alkali  hydroxide  or  warm  water 
into  benzenediazonium  hydroxide  and  homogeneous  £-truxinic  acid. 
The  nitroso  compounds  from  6-methyl  a-£-truxinanilate  and  a-methyl 
6-£-truxinanilate  are  smoothly  converted  by  hot  sodium  carbonate 
solution  (10%)  into  methyl  hydrogen  a-£-truxinate,  m.  p.  198°, 
and  methyl  hydrogen  h-(-truxinate,  m.  p.  201°,  respectively.  If  the 
esters  are  treated  successively  with  thionyl  chloride  and  aniline 
they  re-form  6-methyl  a-£-truxinanilate  and  a-methyl  6-£-truxin- 
anilate,  respectively,  thus  proving  that  hydrolysis  of  the  ester 
group  has  not  occurred  during  the  cycle.  Treatment  of  the  chlorides 
obtained  from  the  isomeric  hydrogen  esters  with  ammonia  gives 
respectively  b -methyl  a-^-truxinamate,  m.  p.  212°,  and  a -methyl 
b-£-truxinamate,  m.  p.  195°.  The  latter  compound  can  also  be 
obtained  from  6-£-truxinamic  acid  by  esterification  with  diazo¬ 
methane  or  by  the  action  of  methyl  iodide  on  the  silver  salt, 
but  not  by  means  of  methyl  alcohol  and  hydrogen  chloride  or 
methyl  sulphate  and  alkali,  a -£-Truxinamic  acid,  m.  p.  204°, 
is  prepared  by  the  action  of  dry  gaseous  ammonia  on  a  solution 
of  £-truxinic  anhydride  in  benzene;  it  is  readily  hydrolysed  by 
boiling  50%  acetic  acid  to  £-truxinic  acid,  whereas  the  isomeric 
6-acid  is  much  more  slowly  and,  probably,  not  quantitatively 
converted  into  £-truxinic  acid  under  these  conditions.  Both  amic 
acids  are  smoothly  converted  into  £-truxinic  acid  by  the  action 
of  nitrous  fumes  in  the  presence  of  glacial  acetic  acid.  In  con¬ 
trast  to  the  6-acid,  the  a-acid  is  readily  esterified  by  methyl  sul¬ 
phate  and  alkali  to  6-methyl  a-£-truxinamate,  m.  p.  212°.  Either 
ester  dissolved  in  glacial  acetic  acid  is  smoothly  converted  by  nitrous 
fumes  into  the  corresponding  methyl  hydrogen  £-truxinate. 

The  constitutions  of  the  pairs  of  isomeric  derivatives  is  elucidated 
in  the  following  manner.  £-Truxinyl  chloride  is  converted  by 
successive  treatment  with  aluminium  chloride  and  sodium  carbonate 
into  “  ^-semitruxinonic  acid,”  m.  p.  158°,  to  which  the  constitution 
(II)  must  be  ascribed,  since  it  behaves  as  a  saturated,  monobasic 


H  H  H  H  H  H 


x±  v^4n4  xx  Jr  ii  x±  rn 

(II.)  (III.)  (IV.) 

acid  and  yields  an  oxime,  m.  p.  220°  and  a  methyl  ester,  m.  p.  88° ; 
it  could  not  be  converted  into  £-  or  8-truxinic  acid  by  molten 
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potassium  hydroxide.  If  the  same  series  of  reactions  is  applied 
to  the  chlorides  derived  from  the  isomeric  methyl  hydrogen 
£-truxinates,  it  is  found  that  the  6-methyl  compound  yields  methyl 
£-semitruxinonate,  m.  p.  88°,  whereas  a  homogeneous  compound 
cannot  be  obtained  from  the  a-methyl  ester.  The  a-carboxyl 
group  must  therefore  be  directly  vicinal  to  the  phenyl  group,  to 
which  the  6-carboxyl  group  is  in  the  diagonal  position.  The 
constitutions  (III)  and  (IV)  are  therefore  assigned  to  the  a-hydrogen 
esters,  semi-amides,  etc.,  and  to  the  corresponding  6-derivatives, 
respectively.  H.  W. 

Action  of  Phosphorus  Pentachloride  on  2-Oximino-l- 
hydrindones.  R.  D.  Haworth  and  H.  S.  Pink  (J.  Chem.  Soc., 
1925,  127,  1368—1371;  cf.  Perkin  and  Robinson,  T.,  1907,  91, 
1082). — The  authors  show  that  the  intermediate  product  in  the 
preparation  of  4  :  5-dimethoxyhomophthalic  acid  from  an  ethereal 
suspension  of  2-oximino-5  :  6-dimethoxy-l-hydrindone  and  phos¬ 
phorus  pentachloride  is  not  4 : 5-dimethoxyhomophthalimide, 
but  2-carboxy-4i :  5-dimethoxyphenylacetonitrile,  m.  p.  164 — 165° 
(decomp.),  readily  hydrolysed  to  4 : 5-dimethoxyhomophthalic 
acid,  m.  p.  223 — 224°  (cf.  Perkin  and  Robinson,  loc.  cit.,  m.  p. 
215°),  and  converted  by  alkaline  hydrogen  peroxide  into  4  :  5 -di- 
methoxyhomophthalamic  acid,  m.  p.  204°  (decomp.),  which  gives 
on  heating  4  :  5-dimethoxyhomophthalimide,  m.  p.  245°,  identical 
with  the  compound  obtained  by  heating  ammonium  4  :  5-dimethoxy- 
homophthalate. 

Similar  reactions  were  carried  out  with  2-oximino-l-hydrindone 
and  2-oximino-5  :  6-methylenedioxy-l-hydrindone  :  2-carboxyA  :  5- 
methylenedioxyphenylacetonitrile,  m.  p.  195 — 196°  (decomp.),  gives 
4  :  5-methylenedioxyhomophthalamic  acid,  softening  at  230°,  darken¬ 
ing  at  280°  and  melting  at  295°,  the  m.  p.  of  4  :  5-methylenedioxy- 
homophthalimide.  M.  J. 

Compounds  Formed  by  the  Action  of  Bromine  on  Benz- 
aldehydephenylhydrazone.  F.  D.  Chattaway  and  A.  J. 
Walker  ( J .  Chem.  Soc.,  1925,  127,  975 — 984). — When  benzalde- 
hydephenylhydrazone  is  treated  with  bromine  in  acetic  acid 
solution,  and  the  precipitated  additive  product  is  washed  with 
water,  the  resultant  tribromo  derivative  (I),  m.  p.  114°,  is  v-bromo- 
benzaldehyde-2  :  4-dibromophenylhydrazone  (cf.  Humphries,  Bloom, 
and  Evans,  T.,  1923,  123,  1771) ;  it  is  also  obtained  by  warming 
P- benzoyl- 2  :  4-dibromophenylhydrazine  with  phosphorus  penta- 
bromide  and  phosphorus  tribromide.  By  the  preparation  of 
p-bromobenzaldehyde-2  :  4- dibromophenylhydrazone ,  m.  p.  126°,  from 
p-bromobenzaldehyde  and  2  :  4-dibromophenylhydrazine,  the  possi¬ 
bility  of  (I)  having  this  constitution  (cf.  Ciusa  and  Vecchiotti,  A., 
1916,  i,  437)  is  disproved.  When  (I)  is  boiled  with  acetic  acid  and 
sodium  acetate,  it  gives  <x.-acetyl-$-benzoyl-2 : 4-dibromophenyl- 
hydrazine,  m.  p.  158 — 159°  (hydrolysable  to  acetic  acid,  benzoic  acid, 
and  2  : 4-dibromophenylhydrazine),  and  the  formation  of  this 
compound  is  attributed  to  acetylation  of  the  imino  group,  followed 
by  replacement  of  the  methine  bromine  atom  by  hydroxyl;  the 
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substance  is  synthesised  by  benzoylation  of  2  :  4-dibromophenyl- 
hydrazine,  yielding  ^-benzoyl- a-2  :  4-dibromophenylhydrazine ,  m.  p. 
172°,  and  subsequent  acetylation.  By  ammonia,  (I)  is  converted 
into  benzaldehyde- 2  :  4-dibromophenylhydrazidine,  m.  p.  115°  [ hydro¬ 
chloride ,  m.  p.  260°  (decomp.)],  which  is  also  formed  by  the  action 
of  ammonia  on  oy-chlorobenzaldehyde-2  :  4-dibromophenylhydrazone, 
m.  p.  109°  (prepared  by  bromination  of  w- chlorobenzaldehy  dephenyl - 
hydrazone).  When  (I)  is  treated  with  potassium  cyanide  it  gives 
oi-cyanobenzaldehyde- 2  :  4-di bromophenylhydrazone ,  m.  p.  139°,  which 
is  dimorphic ;  with  phenylhydrazine,  (I)  yields  dibromoformazyl- 
benzene ,  m.  p.  173 — 174°,  whilst  the  bright  colour  produced  on 
heating  the  hydrazone  with  alcoholic  potassium  hydroxide  is 
attributed  to  formation  of  a  tetrabromoformazyl  compound. 

When  bromination  of  benzaldehydephenylhydrazone  is  carried 
out  in  presence  of  sodium  acetate,  the  product  is  3  :  6 -diphenyl- 
1  :  4-di-p-bromophenyl-l  :  4-dihydro-l  :  2  :  4  :  5-tetrazine,  m.  p.  265° 
(yielding  benzonitrile  on  distillation,  either  alone  or  with  zinc  dust, 
and  on  reduction  giving  p - br omo aniline ) ,  which  is  also  obtained  by 
similar  bromination  of  benzaldehyde-p-bromophenylhydrazone  or 
a)-chlorobenzaldehydephenylhydrazone.  But  by  bromination  of 
benzaldehyde-2  ;  4-dibromophenylhydrazone  in  presence  of  sodium 
acetate,  the  chief  product  is  w-bromobenzaldehyde-2  :  4-dibromo- 
phenylhydrazone,  with  only  a  little  3  :  Q-diphenyl-l  :  4-di (2  :  4-di- 
bromophenyl)-!  :  4-dihydro-l  :  2  :  4  :  5-tetrazine,  m.  p.  255°,  by 
treating  benzaldehydephenylhydrazone  in  presence  of  sodium 
acetate  with  an  increased  amount  of  bromine,  a  mixture  of  these 
tetrazines  is  produced.  It  is  suggested  that  in  the  presence  of 
sodium  acetate  1  mol.  of  the  tetrazine  is  formed  by  elimination  of 
2HBr  from  2  mols.  of  the  w-bromo  compound.  In  the  production 
of  a  tetrazine,  the  substituting  action  of  the  bromine  and  the 
formation  of  the  heterocyclic  ring  cannot  be  regarded  as  separate 
and  independent  processes.  JF.  M.  H. 

Isomerism  of  the  Oximes.  XXII.  Configuration  of  the 
Aldoximes.  0.  L.  Brady  and  G.  Bishop  (J.  Chem.  Soc.,  1925, 
127,  1357 — 1362). — The  generally  accepted  configuration  of  the 
aldoximes  is  based  on  Hantzsch’s  assumption  that  cis- elimination 
of  acetic  acid  takes  place  from  the  acetyl  derivatives  of  the  aldoximes. 
The  case  for  ^raws-elimination  in  ethylenic  compounds  is  reviewed 
and  Meisenheimer’s  view  that  the  Beckmann  change  in  ketoximes 
takes  place  in  a  trans  and  not  a  cis  sense  is  discussed.  The  authors 
investigate  the  action  of  alkalis  on  the  isomeric  2-chloro-5-nitro- 
benzaldoximes,  and  show  that  the  so-called  -syn-isomeride  is  more 
readily  converted  through  the  unstable  benzoi-sooxazole  into  the 
hydroxynitrile  than  the  cm*’ -  isomer  ide.  2-Ghloro-5-nitrobenzant\- 
aldoxime,  m.  p.  110°,  gives  no  ionised  chlorine  when  heated  at  50°  for 
4  hrs.  with  0-25iV-sodium  hydroxide,  whilst  2-chloro-5-nitrobenzsyn- 
aldoxime,  m.  p.  176°,  yields  27%  of  its  chlorine  in  an  ionised  form 
after  1  hr.,  45%  after  2  hrs.,  53%  after  4  hrs.  Boiled  with  W- alkali 
for  30  mins.,  the  <m*’-aldoxime  gives  a  small  amount  of  5-nitro- 
salicylic  acid  on  acidification.  The  syn-aldoxime  is  completely 
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converted  into  the  nitrile.  Assuming  that  ring  formation  occurs 
more  readily  when  the  hydroxyl  group  is  vicinal  to  the  halogenated 
benzene  ring,  this  result  involves  the  reversal  of  the  Hantzseh 
configuration  of  the  oximes  in  accordance  with  the  views  of  Meisen- 
heimer,  Beckmann,  and  von  Auwers.  The  authors  suggest  that, 
pending  further  confirmation,  the  oximes  should  be  termed  a-  and 
(3-  instead  of  syn  and  anti,  that  of  which  the  acetyl  derivative 
yields  the  nitrile  on  hydrolysis  being  designated  the  (3- compound. 

M.  J. 

Catalytic  Hydrogenation  of  Nitriles  under  Reduced  Pres¬ 
sure.  Synthesis  of  Aldimines.  V.  Grignard  and  R.  Escottr- 
rou  (Compt.  rend.,  1925,  180,  1883 — 1887). — a -Phenyl-^-imino- 
ethane  ( ^-phenylacetaldimine ),  b.  p.  212 — 214°/750  mm.,  is  prepared 
by  hydrogenation  of  phenylacetonitrile  under  reduced  pressure  in 
presence  of  platinum  oxide  or  reduced  nickel,  and  on  hydrolysis 
with  potassium  hydroxide  yields  ammonia  and  phenylacetaldehyde. 
The  imine  hydrochloride,  m.  p.  180°  (with  sublimation),  on  exposure 
to  air  deposits  colourless  leaflets  of  phenylacetaldehy  de-ammonia, 
m  .p.  83 — 85°  (sublimes).  Benzaldimine,  an  unstable  liquid,  di3 1-009, 
n™  1-5725,  obtained  by  hydrogenation  in  a  vacuum  of  benzonitrile 
in  presence  of  reduced  nickel,  yields  an  unstable  hydrochloride 
described  by  Busch  (A.,  1896,  i,  677).  L.  F.  H. 

Nitration  of  the  Carbonate  and  Ethyl  Carbonate  of  m-Hydr- 
oxybenzaldehyde.  F.  A.  Mason  [with  H.  Jenkinson]  (J. 
Chem.  Soc.,  1925,  127,  1195 — 1199). — m -Aldehydophenyl  carbonate, 
m.  p.  132 — 134°,  is  obtained  in  90%  yield  by  the  action  of  carbonyl 
chloride  on  a  solution  of  m-hydroxybenzaldehyde,  in  presence  of 
the  calculated  amount  of  sodium  hydroxide,  together  with  sodium 
carbonate  and  sodium  chloride.  Nitration  gives  4:-nitro-3-aldehydo- 
phenyl  carbonate,  m.  p.  194 — 198°  (decomp.)  with  previous  softening 
(yield  97%).  On  hydrolysis  with  sodium  hydroxide,  it  is  converted 
into  6-nitro-3-hydroxybenzaldehyde,  m.  p.  167° ;  methyl  ether, 
m.  p.  83° ;  monoacetyl  derivative,  m.  p.  74° ;  triacetyl  derivative, 
m.  p.  120° ;  benzoyl  derivative,  m.  p.  104 — 105° ;  phenylhydrazone, 
m.  p.  185 — 195°  (decomp.),  giving  a  sodium  salt,  m.  p.  above  270 ; 
oxime,  m.  p.  179—180° ;  semicarbazone,  decomp.  245 — 260°. 
m- Aldehydophenyl  ethyl  carbonate,  b.  p.  289 — 292°/760  mm.  (with 
slight  decomposition),  165 — 167°/20  mm.,  d  1-42,  is  obtained  in 
95%  yield  by  the  action  of  ethyl  chloroformate  on  m-hydroxy¬ 
benzaldehyde  in  presence  of  sodium  hydroxide.  Nitration  yields 
a  mixture  containing  50%  of  4-nitro -3 -aldehydophenyl  ethyl  carbonate, 
m.  p.  63 — 65°,  which  is  hydrolysed  to  6-nitro-3-hydroxybenzalde- 
hyde.  F.  M.  H. 

Conversion  of  Trimethylgallic  Acid  into  Trimethylgall- 
aldehyde  [3:4:  5-Trimethoxybenzaldehyde].  A.  Sonn  and 
W.  Meyer  ( Ber .,  1925,  58,  [2?],  1096 — 1103;  cf.  Sonn  and  Muller, 
A.,  1920,  i,  58). — 3  :  4  :  5-Trimethoxybenz-p-toluidide,  m.  p.  154°, 
is  converted  by  phosphorus  pentachloride  into  the  corresponding 
iminochloride,  m.  p.  108 — 109°,  which  by  reduction  with  stannous 
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chloride  and  hydrogen  chloride  in  ethereal  solution  affords  the 
tin  salt  of  the  Schiff’s  base,  m.  p.  122 — 124°  (decomp.),  convertible 
by  sodium  hydroxide  into  p-toluidino-3  :  4  :  5-trimethoxyphenyl- 
carbinol  (or  3:4:  5-trimethoxybenzylidene-p-toluidine),  m.  p.  100 — 
101°  (hydrochloride,  m.  p.  90 — 91°).  The  latter  substance  is  also 
obtained  from  3:4:  5-trimethoxybenzaldehyde  and  p-toluidine  in 
the  presence  of  hydrochloric  acid ;  it  is  converted  by  warm  hydro¬ 
chloric  acid  into  3:4: 5-trimethoxybenzaldehyde.  Similarly, 
3:4:  5-trimethoxybenz-p-anisidide,  m.  p.  158-5°,  gives  successively 
the  iminochloride,  m.  p.  105 — 106°,  tin  salt,  m.  p.  192°,  and 
p-anisidino-3  :  4  :  5 -trimethoxyphenylcarbinol,  m.  p.  Ill — 112° 
(hydrochloride,  m.  p.  153 — 154°) ;  the  base  is  decomposed  with  some 
difficulty  by  22V-sulphuric  acid.  Anilino-3  :  4  :  5-trimethoxyphenyl- 
carbinol  (hydrochloride,  m.  p.  about  165°)  has  m.  p.  91-5 — 92°.  The 
difficulties  attendant  on  the  preparation  of  3:4:  5-trimethoxy¬ 
benzaldehyde  (cf.  loc.  cit.)  owing  to  the  stability  of  the  carbinols 
can  be  avoided  by  the  use  of  the  benzyl-  or  methyl-amide  of 
3:4: 5-trimethoxybenzoic  acid.  Thus,  3:4: 5-trimethoxybenz- 
benzylamide,  m.  p.  140-5°,  is  converted  through  the  iminochloride 
and  tin  salt,  m.  p.  180°  (decomp.),  into  3:4:  5-trimethoxybenz¬ 
aldehyde  in  51%  yield.  3:4:  5-Trimethoxybenzmethylamide,  m.  p. 
135°,  yields  an  iminochloride  and  a  tin  salt,  m.  p.  125°  after  softening. 
3:4:  5-Tribenzyloxybenzanilide,  m.  p.  178 — 179°,  when  similarly 
treated,  gives  a  difficultly  decomposable  product  in  which  the 
benzyl  groups  have  been  partly  displaced.  On  the  other  hand, 
the  iminochloride  derived  from  3:4:  5-tribenzoyloxybenzanilide  is 
reduced  by  ethereal  stannous  chloride  to  a  Schiff’s  base  which 
readily  yields  3:4:  5-tribenzoyloxybenzaldehyde,  m.  p.  127 — 128° 
(decomp.). 

Reduction  of  benzhydroximyl  chloride  by  stannous  chloride  and 
hydrogen  chloride  in  ethereal  solution  yields  benzylideneimine  chloro- 
stannate,  (CHPh.‘NH)2,H2SnCl6,  decomp.  240 — 260°,  which  is  also 
obtained  from  benzaldoxime  under  similar  conditions.  Acetoxime 
gives  the  chlorostannate,  (CMe2!NH)2,H2SnCl6,  m.  p.  219 — 220° 
(decomp.),  whereas  benzophenoneoxime  yields  the  chlorostannate, 
(CPh2IN*OH)2,H2SnCl6,  m.  p.  about  140°.  Dibenzoylhydrazino- 
chloride  is  reduced  to  benzaldimine  chlorostannate.  H.  W. 

Syntheses  with  3:4:  5-Trimethoxybenzaldehyde.  A.  Sonn 
[with  E.  Muller,  W.  Bulow,  and  W.  Meyer]  (Ber.,  1925,  58, 
[J5],  1103 — 1110). — 3  :  4  :  5-Trimethoxybenzaldehyde  condenses 
with  methylamine  in  alcoholic  solution,  yielding  3:4:  5 -trimethoxy- 
benzylidenemethylamine,  b.  p.  181 — 192°/14  mm.,  which  is  catalyti- 
cally  hydrogenated  in  the  presence  of  colloidal  palladium  to  3  :  4  :  5- 
trimethoxybenzylmethylamine,  b.  p.  192°/17  mm.  (hydrochloride, 
m.  p.  178°;  benzoyl  derivative,  m.  p.  102°).  3  :  4  :  5-Trimethoxy- 
acetophenoneoxime,  m.  p.  102°,  is  reduced  by  sodium  amalgam  to 
a-3  :  4  :  5-trimethoxyphenylethylamine,  b.  p.  173 — 174°/17  mm. 
(hydrochloride,  m.  p.  214°;  benzoyl  derivative,  m.  p.  152°). 
oi-Oximino- 3  :  4  :  5-trimethoxy acetophenone,  m.  p.  95°  (the  sodium 
salt  is  described),  is  converted  by  stannous  chloride  and  fuming 
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hydrochloric  acid  into  w-amino-3  :  4  :  5 -trimethoxy acetophenone 
hydrochloride ,  m.  p.  256°  (decomp.). 

3:4:  5 -Trimethoxy benzaldehyde  condenses  with  hippuric  acid 
in  the  presence  of  acetic  anhydride  and  anhydrous  sodium  acetate 
at  100°  to  form  4(3'  :  4'  :  5 ' - trimethoxybenzylidene) - 2 -phenyl - 
5-oxazolone,  CO-C[:CH-C6H2(OMe)3]>Nj  m  p  194__195°  after 

O  bill 


softening,  which  passes  in  alkaline  solution  into  a-benzoylamino- 
(3-3  : 4  :  5 -trimethoxy phenylacrylic  acid,  m.  p.  184°.  The  latter 
substance  could  not  be  reduced ;  when  treated  with  sodium  hydroxide 
and  methyl  sulphate  it  is  converted  into  a-benzoylmethylamino- 
(3-3  :  4  :  5 -trimethoxy phenylacrylic  acid,  m.  p.  164°,  which  is  reduced 
by  sodium  amalgam  to  a.-benzoylmethylamino-$-3  :  4  :  5-trimethoxy - 
phenylpropionic  acid,  m.  p.  116°  after  softening.  5-Nitro vanillin 
and  hippuric  acid  yield  4(3' -nitro-5' -methoxy-4' -acetoxybenzylidene)- 
2-phenyl-5-oxazolone,  m.  p.  230°,  which  when  heated  in  alkaline 
solution  affords  a -benzoylamino- $-3-nitro-4-hydroxy-5-methoxyphenyl- 
acrylic  acid,  m.  p.  233°.  3-Nitro-4  :  5-dimethoxybenzaldehyde, 
sodium  acetate  and  acetic  anhydride  at  180°  yield  (3-3 -nitro- 
4  :  5 -dimethoxy phenylacrylic  acid,  m.  p.  161°,  which  is  converted  by 
ferrous  sulphate  and  ammonia  and  subsequently  by  hydrochloric 
acid  into  $-3-amino-4  :  5 -dimethoxy phenylacrylic  acid  hydrochloride, 
m.  p.  204°  (decomp.).  3:4:  5-Trimethoxybenzaldehyde,  glycine 
anhydride,  sodium  acetate,  and  acetic  anhydride  afford  3  :  6 -di- 
(3'  :  4'  :  5' -trimethoxybenzylidene) -2  :  5-diketopiperazine,  m.  p.  255 — 
256°,  which  is  reduced  to  3  :  6-di(3'  :  4'  :  5 ' -trimethoxybenzyl)- 
2  :  5-diketopiperazine,  m.  p.  230 — 231°  after  softening;  the  latter 
substance  affords  (3-3  :  4  :  5-trimethoxyphenyl-a-alanine  when 
heated  with  sodium  or  barium  hydroxide. 

2-Hydroxy-4  :  6-dimethoxyacetophenone  and  3:4:  5-trimethoxy- 
benzaldehyde  afford  2 -hydroxy -4  :  § -dimethoxy phenyl  3:4:  5 -tri- 
methoxystyryl  ketone,  m.  p.  183°,  which  is  converted  by  aqueous- 
alcoholic  hydrochloric  acid  into  the  flavanone, 


^H2(OMeVO>CH'CA(OMe)3’ 

m.  p.  173 — 174°,  the  oximino  derivative,  m.  p.  210 — 211°  (decomp.), 
of  which  is  transformed  by  sulphuric  and  acetic  acids  into  myricetin- 
5  :  7  :  3'  :  4'  :  5'-pentamethyl  ether,  m.  p.  230°.  H.  W. 


Autoxidation  of  Organic  Compounds.  IV.  Autoxidation 
of  Ketens.  H.  Staudinger,  K.  Dyckerhofe,  H.  W.  Klever, 
and  L.  Rtjzicka  (Ber.,  1925,  58,  [J5],  1079 — 1087 ;  cf.  this  vol.,  i,  897, 
898). — Dimethylketen  is  converted  by  oxygen  at  a  low  temperature 
into  an  exceedingly  unstable  peroxide  which,  as  judged  from  its 
physical  properties,  appears  to  be  highly  polymerised.  In  the 
presence  of  ether  or  ethyl  acetate  it  decomposes  slowly  at  the 
atmospheric  temperature  mainly  into  carbon  dioxide  and  acetone 
with  small  amounts  of  polymerised  substances.  The  formation  of 
a  monoxide  could  not  be  established.  Diethylketen  behaves 
similarly  to  its  lower  homologue,  but  the  peroxide  is  still  less  stable ; 
the  isolation  of  peroxides  of  the  higher  aliphatic  ketens  is  frequently 
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impossible,  since  their  rate  of  decomposition  exceeds  that  of  form¬ 
ation.  Phenylmethylketen  yields  a  peroxide  at  —80°  which  is  too 
unstable  to  permit  investigation ;  autoxidation  of  phenylmethyl¬ 
keten  at  the  atmospheric  temperature  gives  acetophenone,  carbon 
dioxide,  and  phenylmethylketen  monoxide,  decomp.  140 — 160°, 
which  is  probably  a  mixture  of  polymerides.  A  peroxide  could  not 
be  obtained  from  diphenylketen  at  —  80° ;  at  the  atmospheric 
temperature  the  production  of  benzophenone  and  carbon  dioxide 
(the  fission  products  of  the  mol-oxide)  and,  mainly,  of  keten  oxides 
is  observed,  whilst,  under  particular  conditions  of  autoxidation  at  a 

higher  temperature,  benzilide,  O^qp^.qq^O,  m-  P-  — 193-5°, 

is  formed ;  the  latter  substance  may  be  prepared  by  heating  sodium 
diphenylchloroacetate  in  a  vacuum  at  125°.  It  is  considered  that 
the  initial  step  in  the  change  consists  in  the  production  primarily 

CO 

of  a  unimolecular,  symmetrical  mol-oxide,  R2C^_q_^0,  which 

immediately  undergoes  fission  into  carbon  dioxide  and  ketone  or 
becomes  polymerised  to  a  compound, 

--0-CR2-C0-0[*0*CR2*C0-0y0-CR2-C0-0--, 
the  stability  of  which  decreases  as  the  weight  of  the  alkyl  group  R 
increases  or  is  replaced  by  phenyl;  the  same  influence  of  groups 
on  the  stability  of  the  product  is  observed  with  the  polymeric 
malonic  anhydrides.  In  addition,  the  unimolecular  mol-oxides  can 
lose  oxygen  with  the  formation  of  monoxides ;  the  tendency  towards 
decomposition  in  this  direction  increases  in  the  order  dimethyl-, 
phenylmethyl-,  diphenyl-keten.  The  keten  oxides  obtained  by  the 
autoxidation  of  diphenylketen  are  mixtures  of  amorphous  com¬ 
pounds  which  can  be  separated  into  a  fraction  of  high  m.  p.  (above 
210°)  insoluble  in  ether  or  acetone  but  giving  a  colloidal  solution 
in  benzene  or  chloroform,  a  fraction,  m.  p.  170°,  soluble  in  ether  or 
acetone,  and  a  mixture  of  keten  oxides  soluble  to  some  extent  in 
light  petroleum.  All  these  products  are  converted  by  water  or 
acetic  acid  into  benzilic  acid,  by  methyl  alcohol  into  meihoxy- 
diphenylacetic  acid,  m.  p.  120—121°,  and  by  aniline  into  anilino- 
diphenylacetic  acid.  When  heated  at  150—200°,  they  are  con¬ 
verted  in  part  into  benzilide,  the  formation  of  which  must  be  preceded 
by  depolymerisation,  since  benzilide  is  itself  stable  below  250°. 
The  less  highly  polymerised  substances  of  lower  m.  p.  and  greater 
solubility  are  distinguished  from  the  more  highly  polymerised 
products  only  by  their  greater  reactivity.  H.  W. 

Beckmann  Rearrangement.  XIV.  Distillation  of  the 
Sodium  Salts  of  Oximes  under  Reduced  Pressure.  S. 

Komatsu  and  T.  Hiraidzumi  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  273 — 
282). — When  the  sodium  salt  of  a  ketoxime  is  distilled  under  reduced 
pressure,  some  of  it  undergoes  decomposition,  yielding  a  nitrile  and 
ammonia,  sometimes  accompanied  by  the  ketone  and  by  the  acid 
corresponding  with  the  nitrile.  Thus  the  sodium  salt  of  benzo- 
phenoneoxime  gives  benzonitrile  and  ammonia ;  the  sodium  salt  of 
acetophenone  oxime  (-j-HaO)  gives  benzonitrile,  ammonia,  aceto- 
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phenone,  benzoic  acid,  a  nitrogenous  substance ,  m.  p.  186 — 196°, 
and  a  basic  substance-,  the  sodium  salt  of  a-camphoroxime  gives 
a-campholenonitrile,  a  trace  of  ammonia,  and  a-campholenic  acid. 
Similarly,  the  sodium  salt  of  isovaleraldoxime  gives  rsovaleronitrile 
and  ammonia,  but  the  sodium  salt  of  a-benzaldoxime  (+H20)  gives 
benzonitrile,  ammonia,  benzoic  acid,  benzamide,  and  a  substance, 
m.  p.  78 — 80°,  i.e.,  the  same  products  as  are  produced  by  the  contact 
action  of  reduced  copper.  It  is  considered  that  in  this  decom¬ 
position  of  ketoximes  the  acid  amide  is  formed  intermediately,  and 
owes  its  conversion  into  nitrile  to  the  power  of  sodium  to  give  up 
electrons.  The  following  stages  are  postulated  :  RR'CINONa  — > 
RC(ONa):NH  -^RC:N  and  also  RC(ONa):NH  ->  HC(ONa):NR  -> 
CINR  — >  RCiN.  In  confirmation  of  this  view,  it  is  shown  that  the 
sodium  salt  of  benzamide  when  heated  under  reduced  pressure  is 
converted  into  benzonitrile  and  ammonia.  F.  M.  H. 

Derivatives  of  Semioxamazide.  III.  F.  J.  Wilson  and 
E.  C.  Pickering  (J.  Chem.  Soc.,  1925,  127,  965 — 967). — It  is 
considered  that  on  heating  a  ketonic  semioxamazone  there  are  first 
produced  oxamide  and  the  ketonic  oxalyldihydrazone,  which 
subsequently  yields  q/cZooxalylhydrazide  and  a  ketazine.  Thus 
acetophenonesemioxamazone  at  215°  is  converted  into  oxamide, 
acetophenoneoxalyldihydrazone,  m.  p.  250°  (also  prepared  by  boiling 
an  alcoholic  solution  of  acetophenone  and  oxalyldihydrazide  in 
presence  of  iodine),  cycZooxalylhydrazide,  and  phenylmethylketazine. 
By  heating  ethyl  acetoacetate  semioxamazone  at  130 — 135°  are 
formed  oxamide,  q/cZooxalylhydrazide,  and  3  :  4-dimethyl-l  :  2- 
pyrazo-6  :  7-pyrone,  m.  p.  247°,  which  would  be  expected  on  the 
theory  that  the  intermediate  product  is  ethyl  oxalylbishydrazone- 
acetoacetate  (cf.  Bulow  and  Lobeck,  A.,  1907,  i,  301 ;  Bulow  and 
Schaub,  A.,  1908,  i,  579;  Wolff  and  Schreiner,  A.,  1908,  i,  291). 
The  action  of  heat  on  the  semioxamazones  of  dibenzyl  ketone, 
acetone,  and  methyl  ethyl  ketone,  leads  respectively  to  dibenzyl- 
ketazine,  dimethylketazine,  and  methylethylketazine,  together 
with  oxamide  and  cycfooxalylhydrazide.  F.  M.  H. 

Action  of  Diazomethane  on  Some  Aromatic  Acyl  Chlorides. 
III.  Mechanism  of  the  Reaction.  H.  H.  Lewis,  M.  Nieren- 
stein,  and  E.  M.  Rich  (J.  Amer.  Chem.  Soc.,  1925,  47,  1728 — 1732). 
— The  low  yield  of  w-bromoacetophenone  obtained  by  the  action  of 
diazomethane  on  benzoyl  bromide  (Clibbens  and  Nierenstein,  T., 
1915,  107,  1492)  is  due  to  the  formation  of  3  :  Q-dibromo-3  :  6 -di- 

PPh  T\  r  *  O  •  OTT 

phenyl- 1 : 4 -dioxane,  iz_  ViT2  ?  m.  p.  159°  [pier ate,  m.  p. 

CH2 — O — CPhBr 

217°),  in  62%  of  the  theoretical  yield.  The  constitution  of  this 
substance  is  shown  by  its  conversion  into  3  :  Q-diphenyl-1  :  4 -di¬ 
oxane,  m.  p.  103°  ( picrate ,  m.  p.  227°),  which  yields  phenylethylene 
glycol  on  hydrolysis,  and  by  its  resemblance  to  dioxane  (diethylene 
ether,  Faworsky,  A.,  1907,  i,  274).  The  high  yields  of  w-chloro- 
acetophenones  obtained  from  acyl  chorides  are  attributed  to  the 
greater  mobility  of  the  chlorine  as  compared  with  the  corresponding 
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bromine  atom.  Thus  triphenylacetyl  chloride,  in  which  the 
chlorine  atom  is  very  immobile  (cf.  Schmidlin  and  Hodgson,  A., 
1908,  i,  170),  gives  a  92%  yield  of  3  :  6-dichloro-3  :  6-di[triphenyl- 
methyl]-l  :  4-dioxane,  whilst  phenylacetyl  chloride  gives  an  87% 
yield  of  benzyl  chloromethyl  ketone  ( acetate ,  m.  p.  131°)  and 
diphenylacetyl  chloride  an  82%  yield  of  diphenylmethyl  chloromethyl 
ketone  (m.  p.  91 — 92°,  acetate,  m.  p.  147°),  results  which  agree  with 
the  relative  mobilities  of  the  chlorine  atom  in  these  three  compounds 
as  measured  by  their  reactivity  with  5%  potassium  hydroxide 
solution  (cf.  Schmidlin  and  Hodgson,  loc.  cit.).  These  results  favour 
the  Oliveri-Mandala  interpretation  (A.,  1922,  i,  994)  of  the  action 
of  diazomethane  on  acyl  chlorides  and  are  opposed  to  Staudinger’s 
theory  (A.,  1922,  i,  238). 

3:6-  Dichloro  -3:6-  di\triphenylmethyl ]  -1:4-  dioxane,  yellow 
needles,  has  m.  p.  167°  ( picrate ,  m.  p.  249 — 251°) ;  3  :  6 -di[tri- 
phenylmethyl ]-l  :  4-dioxane,  has  m.  p.  133°  (decomp.)  ( picrate ,  m.  p. 
259 — 263°),  and  on  hydrolysis  gives  (71%  yield)  oc-triphenylmethyl- 
ethylene  glycol,  m.  p.  116°  ( di-p-nitrobenzoate ,  m.  p.  192 — 194° 
[decomp.]).  R.  B. 

Action  of  Organo-magnesium  Compounds  on  Nitriles.  M. 

Jaspers  (Bull.  Soc.  chim.  Belg.,  1925,  34,  182 — 187 ;  cf.  A.,  1924,  i, 
853). — Magnesium  ethyl  bromide  reacts  with  o-toluonitrile  to  yield 
o-tolyl  ethyl  ketone  and  o -tolylethylketimine,  b.  p.  105°/15  mm., 
df  0-974,  w20  1-5103,  hydrochloride ,  m.  p.  175 — 177°.  If  the  product 
of  the  reaction  is  treated  directly  with  gaseous  hydrogen  chloride  in 
ether  solution,  the  yield  of  ketimine  (as  its  hydrochloride)  is  94%,  but 
distillation  of  the  product  causes  a  large  amount  of  polymerisation. 
When  heated  at  180°/30 — 50  mm.  (Moureu  and  Mignonac,  A., 
1914,  i,  1076),  the  ketimine  is  converted  into  its  dimeride,  3  :  Q-di- 
tolyl-4  :  5-dimethylh,exahydro- 1  :  2 -diazine,  m.  p.  120°.  Magnesium 
methyl  bromide  similarly  yields  o -tolylmethylketimine  (35%),  b.  p. 
95°/15  mm.,  df  0-959  ( hydrochloride ,  m.  p.  183 — 185°),  o-tolyl 
methyl  ketone  (20%),  and  some  unchanged  nitrile  (8%).  Magnesium 
benzyl  chloride  yields  o-tolylbenzylketimine  (87%),  b.  p.  185°/12  mm., 
df  1-0719  ( hydrochloride ,  m.  p.  230 — 233°),  toluene,  some  unchanged 
nitrile  (27%),  and  a  little  dibenzyl;  whilst  magnesium  phenyl 
bromide  yields  o -tolylphenylketimine  (85%),  b.  p.  165°/12  mm.,  df 
1-073  ( hydrochloride ,  m.  p.  215 — 218°),  benzene,  unchanged  nitrile 
(15%),  and  a  small  quantity  of  diphenyl.  On  heating  at  185°/35 
mm.,  the  ketimine  is  converted  into  the  ketisoketimine,  b.  p.  250 — 
260°/l  mm.  J.  W.  B. 

Interaction  of  Thiocyanogen  with  Unsaturated  Compounds. 

F.  Challenger  and  T.  H.  Bott  (J.  Chem.  Soc.,  1925,  127,  1039 — - 
1042 ;  cf.  ibid.,  1923,  123,  1055). — When  thiocyanogen  reacts  with 
styryl  methyl  ketone  in  dry  ethereal  solution  in  the  dark  (or  by 
reaction  of  styryl  methyl  ketone,  iodine,  and  mercuric  thiocyanate 
in  ethereal  solution)  the  product  is  a -thiocyanostyryl  methyl  ketone, 
m.  p.  119° ;  a  probable  intermediate  compound  is 
SCN-CHPh-CH(SCN)-COMe. 

It  is  reduced  by  zinc  dust  and  water  to  benzylacetone,  together  with 
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traces  of  a  substance ,  m.  p.  157° ;  with  bromine  in  carbon  disulphide, 
it  yields  a  dibromide,  m.  p.  138°  (decomp.) ;  it  is  oxidised  by 
potassium  permanganate  to  potassium  sulphate,  benzoic  acid,  and 
traces  of  a  fatty  acid,  whilst  with  bromine  and  potassium  hydroxide 
it  gives  cinnamic  acid.  The  alternative  formula 
CHPh:CH-COCH2-SCN 

is  improbable  and  is  further  discountenanced  by  preparation  from 
distyryl  ketone  of  a  substance ,  m.  p.  151°,  containing  two  thiocyano 
groups.  The  bromostyryl  methyl  ketone  of  Ruhemann  and  Watson 
(T.,  1904,  85,  456)  probably  possesses  the  a-structure.  Carvone  and 
thiocyanogen  yield  a  compound,  m.  p.  254°,  with  only  one  thiocyano 
group.  When  styryl  methyl  ketone  dibromide  is  boiled  with 
alcoholic  potassium  thiocyanate,  the  ketone  is  regenerated. 

F.  M.  H. 

ay-Diphenylpropan-  a  [3-dione  (Pheny  lbenzylgly  oxal ) .  C. 

Dufraisse  and  H.  Mottreu  (Compt.  rend.,  1925,  180,  1946 — 1949 ; 
cf.  Widman,  A.,  1916,  i,  406). — ay- Di  pheny  lpropan-  a(3-d  ione , 

which  is  dimorphous,  m.  p.  67°  and  90  ,  undergoes  auto-oxidation 
in  air,  yielding  benzoic  acid  and  two  substances ,  m.  p.  194°  and  236°, 
respectively,  and  yields  coloured  sodium,  copper,  zinc,  uranium, 
antimony,  and  lead  derivatives.  On  treatment  with  antimony 
trichloride  the  diketone  yields  a  yellow  salt,  m.  p.  179 — 180°,  to 
which  the  constitution  COPh*C(OSbCl2);CHPh  is  assigned.  With 
hydroxylamine  the  diketone  gives  a  dioxime,  m.  p.  220°,  a  known 
monoxime,  oximinobenzylacetophenone,  COPh*C(NOH)*CH2Ph, 
and  an  isomeride  of  the  latter,  m.  p.  114 — 115°.  On  slow  distillation 
crystalline  ay-diphenylpropane- a[3 -dione  passes  into  a  liquid  isomeride , 
b.  p.  191 — 192°/15  mm.,  giving  the  same  metallic  derivatives  as  the 
crystalline  diketone,  which  is  regenerated  on  treating  these  metallic 
derivatives  with  acids.  It  is  suggested,  on  the  basis  of  experiments 
with  the  Grignard  reagent,  that  the  crystalline  isomeride  is  the 
enolic  form  whereas  the  liquid  isomeride  consists  entirely  or  in 
part  of  the  diketonic  form.  Stereoisomerism  might  also  account 
for  the  phenomenon,  L.  F.  H. 

Organo-metallic  Compounds  of  Aluminium.  IV.  Action 
of  Acid  Chlorides.  P.  Leone  (Atti  R.  Accad.  Lincei,  1925, 
[vi],  1,  443 — 445;  cf.  this  vol.,  i,  677). — The  action  of  benzoyl 
chloride  on  aluminium  ethyl  iodide  in  ethereal  solution  yields  aa-di- 
benzoylethane,  a  small  proportion  of  propiophenone,  and  ethane,  the 
last  probably  resulting  from  decomposition  of  some  of  the  aluminium 
ethyl  iodide  by  the  hydrochloric  acid  formed  during  the  condensation. 

T.  H.  P. 

o-Phenylacetyldeoxybenzoin,  its  Conversion  into  Sub¬ 
stituted  Naphthalenes  and  Attempted  Preparation  of  further 
o-Phenylene  Derivatives.  R.  Weiss  and  L.  Sonnenschein 
(Ber.,  1925,  58,  [B],  1043 — 1047). — The  action  of  magnesium  benzyl 
chloride  in  ethereal  solution  on  isobenzylidenephthalide  leads  to 
the  production  of  o-phenylacetyldeoxybenzoin, 

CH2Ph-CO-C6H4-CH2-COPh, 

m.  p.  146 — 150°,  which  is  converted  by  the  protracted  action  of 
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sodium  ethoxide  into  2  :  ^-diphenyl- a-naphthol,  m.  p.  128—131° 
(acetyl  derivative,  m.  p.  161 — 163°).  The  naphthol  is  oxidised  by 
sodium  dichromate  in  the  presence  of  acetic  acid  to  2  :  3 -diphenyl- 
a-naphthaquinone,  m.  p.  140 — 142°.  The  action  of  amyl  nitrite  on 
o-phenylacetyldeoxybenzoin  in  the  presence  of  sodium  ethoxide 
yields  4:-hydroxy-l-benzoyl-3-phenylisoquinoline ,  m.  p.  193°  (decomp.). 
The  constitution  of  the  latter  compound  rests  on  its  ability  to  yield 
an  acetyl  derivative  (-f0-5H2O),  m.  p.  138-  141°,  from  which  it  is 
regenerated  by  alcoholic  potassium  hydroxide  and  on  its  conversion 
by  warm  amyl  nitrite  into  a  compound  which  is  regarded  as  2  :  5- 
dibenzoyl- 3  :  4 -benzofuran,  m.  p.  233 — 234°  (decomp.),  since  it  is 
transformed  by  alcoholic  potassium  hydroxide  (by  a  type  of  benzilic 
acid  transformation)  into  o -phenylenediphenyldiglycollomonolactone, 

m-  P-  206—207°  (decomp.)  [monomethyl 
ester,  m.  p.  204 — 206°].  H.  W. 

Laboratory  Preparation  of  p-Benzoquinone.  R.  Craven 
and  W.  A.  T.  Duncan  ( J .  Chem.  Soc.,  1925,  127,  1489). — Pure 
p-benzoquinone  is  conveniently  prepared  by  oxidation  of  quinol 
(66  g.)  in  ice-cold  60%  acetic  acid  solution  (300  c.c.)  by  slow  addition 
of  chromic  anhydride  (84  g.)  in  30%  acetic  acid  (200  c.c.),  keeping 
the  temperature  below  10°.  M.  J. 

4  :  5-Diamino-o-benzoqninone  and  Derivatives.  E.  Hoehn 
(Helv.  Chim.  Acta,  1925,  8,  275 — 280). — Triacetamidopyrocatechol 
(Kehrmann  and  Hoehn,  this  vol.,  i,  560)  is  partly  hydrolysed 
by  the  action  of  cold  dilute  sodium  hydroxide  and  when  the 
soluble  product,  without  isolation,  is  treated  with  potassium  nitrite 
and  acetic  acid  at  0°,  5-nitrosoA-acetamidopyrocatechol  (decomp. 
230°)  is  obtained.  This  is  reduced  by  stannous  chloride  in  alcoholic 
solution  to  4  :  5-diaminopyrocatechol,  an  easily  oxidised  substance, 
the  hydrochloride  and  tetra-acetyl  derivative  (m.  p.  224 — 225°)  of 
which  are  described.  When  the  base,  in  weakly  ammoniacal 
solution,  is  oxidised  by  air,  brown  needles  of  4  :  5-diamino-o-benzo- 
quinone  (decomp.  290 — 295°)  are  precipitated.  A  table  is  given 
showing  how  this  compound  compares  with  its  two  known  isomerides. 
It  interacts  with  phenyl-o-phenylenediamine  in  alcoholic  solution 
containing  hydrochloric  acid  to  give  2  :  3-iso phenosafranine  (2  : 3- 
diamino-b-phenyljihenazonium),  the  orange  nitrate  and  perchlorate 
and  the  chloroplatinate  of  which  are  described. 

When  4-acetamido-o-benzoquinone  (Kehrmann  and  Hoehn,  loc. 
cit.)  is  treated  with  aniline  in  alcoholic  solution  at  50°,  dianilino- 
quinoneanil  (Jackson  and  Koch,  A.,  1898,  i,  518)  is  produced,  the 
acetamido  group  also  being  displaced.  W.  A.  S. 

Derivatives  of  2  :  3-Diamino-l  :  4-naph.th.aqninone .  K. 

Fries  and  K.  Billig  (Ber.,  1925,  58,  [B\,  1128 — 1138). — The 
activity  of  the  halogen  atom  of  3-chloro-2-amino-l  :  4-naphtha- 
quinone  or  its  A- aryl  or  alkyl  derivatives  is  so  greatly  enhanced 
by  acetylation  of  the  basic  group  that  derivatives  of  2  :  3-diamino- 
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1  :  4-naphthaquinone  are  readily  prepared  from  the  chloro  compound 
(cf.  Fries  and  Ochwat,  A.,  1923,  i,  842). 

2-Acetamido-3-anilino-\  :  4 -naphthaquinone,  m.  p.  200°,  prepared 
from  3-chloro-2-acetamido-l  :  4-naphthaquinone  and  aniline  in  boil¬ 
ing  alcoholic  solution,  is  converted  when  melted,  when  boiled  with 
alcoholic  ammonia  or  potassium  hydroxide  or  with  concentrated 
acids,  into  3-phenyl-2-methyl-\va-naphthiminazole-4 :  9-quinone, 

C10H1Q2<C^^^CMe.  m.  p.  239°.  The  same  change  is  effected 

by  sodium  nitrite  in  the  presence  of  boiling  glacial  acetic  acid, 
whereas  in  cold  solution  2-acetamido-3As-nitrosoanilino-\  :  4-naphtha¬ 
quinone,  m.  p.  129°,  is  produced.  3-Chloro-2-aeetanilido-\  :  4- 
naphthaquinone,  m.  p.  135°,  and  ammonia  in  the  presence  of  boiling 
benzene  afford  3-ainino-2-acetanilido-\  :  4-naphthaquinone,  m.  p. 
187° ;  removal  of  the  acetyl  group  from  this  compound  by  acids 
or  alkalis  leads  very  readily  to  the  production  of  3-phenyl-2-methyl- 
Zm-naphthiminazole-4  :  9-quinone.  2-Anilino-3-acetanilido-\  :  4- 
naphthaquinone,  m.  p.  157°,  on  the  other  hand,  is  hydrolysed  by 
cautious  treatment  with  alcoholic  potassium  hydroxide  to  2:3- 
dianilino- 1  :  4-naphthaquinone.  3  -  Phenyl  -  2 -m  ethyl-  Zm-naphth  - 

iminazole-4  :  9-quinone  is  reduced  by  zinc  dust  and  acetic  acid  to 
4  : 9-dihydroxy-3-phenyl-2-methyl-\m.-naphthiminazole,  m.  p.  157° 
(decomp.)  after  softening  at  100°  ( diacetyl  derivative,  m.  p.  182°). 
3-$-Naphthyl-2-methyl-\in-naphthiminazole-4  :  9-quinone  has  m.  p. 
222°.  3-Chloro-2-A-nitrosoanilino-l  :  4-naphthaquinone,  m.  p.  126°, 
is  conveniently  prepared  by  addition  of  sodium  nitrite  to  a  sus¬ 
pension  of  3-chloro-2-anilino-l  :  4-naphthaquinone  in  glacial  acetic 
acid.  The  nitroso  group  is  removed  with  re-formation  of  the 
parent  material  when  the  compound  is  treated  with  o-  or  m-toluidine, 
mono-  or  di-methylaniline,  p-nitro-  or  p- chloro -aniline,  (3-naphthyl- 
amine  or  phenylhydrazine  whereas  with  aniline,  p-toluidine,  p- 
phenylenediamine,  or  p-anisidine  the  chlorine  atom  is  almost  exclu¬ 
sively  replaced.  With  a-naphthylamine  and  o-phenylenediamine  both 
reactions  occur,  the  former  preponderating.  3-Chloro-2-N-nitroso--p- 
toluidino- 1 : 4-naphthaquinone,  m.  p.  140°  after  softening  and  darkening 
at  115°,  3-chloro-2-~N-nitroso--p-anisidino-l  :  4-naphthaquinone,  m.  p. 
177°  (decomp.)  after  softening,  and  3-chloro-2-N-nitroso-$-naphthyl- 
amino-1  :  4-naphthaquinone,  m.  p.  about  180°  after  blackening  at 
150°,  are  also  described.  3-Chloro-2-A-nitrosoanilino-l  :  4-naphtha¬ 
quinone  and  alcoholic  sodium  hydroxide  yield  2-anilino-3-hydroxy- 
1  : 4-naphthaquinone,  m.  p.  212°  after  softening,  which  is  also 
obtained  from  2-amino-3-anilino-l  :  4-naphthaquinone  and  concen¬ 
trated  sulphuric  acid  and  from  2-amino-3-JV-nitrosoanilino-l  :  4- 
naphthaquinone  or  the  2-anilino-3-A-nitrosoanilino  derivative  and 
alcoholic  sodium  hydroxide.  2-$-Naphthylamino-3-hydroxy-\  :  4- 
naphthaquinone  has  m.  p.  228°  after  much  softening.  3-Amino- 
2-N-nitrosoanilino-l  :  4 -naphthoquinone,  m.  p.  138°  (decomp.),  is 
reduced  by  stannous  chloride  and  glacial  acetic  acid  to  2-amino-3- 
anilino-1  :  4-naphthaquinone,  m.  p.  197°,  and  is  transformed  by 
boiling  glacial  acetic  acid  into  l-phenyl-Zm-naphthatriazole-4  :  9- 
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quinone,  C8H4Oa<£^>N,  m.  p.  241°.  l--p-Tolyl-\in-naphtha- 

triazole-4  :  § -quinone  has  m.  p.  212°.  3-Chloro-2-A-nitrosoanilino- 

1  :  4-naphthaquinone  and  aniline  yield  2  :  3-dianilino-l  :  4-naphtha¬ 
quinone  (see  above) ;  the  diacetyl  derivative,  decomp,  above  240°, 
is  described.  The  quinone  is  converted  by  cautious  treatment 
with  zinc  dust  and  acetic  anhydride  into  2  :  3-dianilino-l :  4 -di- 
aceioxy  naphthalene,  m.  p.  243°  (decomp.),  and  by  more  protracted 
treatment  with  the  same  reagents  into  2  :  3-diacetanilido-l  :  4 -di- 
acetoxy  naphthalene,  m.  p.  245°  (decomp.)  after  darkening  at  220°; 
either  compound  is  readily  hydrolysed  in  the  presence  of  air  to 
dianilinonaphthaquinone.  The  latter  compound  is  converted  by 
concentrated  sulphuric  acid  into  phenyl-di-3(2-anilino-l  :  4-naphtha- 
quinonyl)-amine,  (C8H402*NHPh)2NPh,  m.  p.  268°.  2-Anilino-3-p- 
anisidino-l  :  4-naphthaquinone,  m.  p.  180°,  p-toluidino-p-anisidino- 
1 : 4-naphthaquinone,  m.  p.  170°,  p-toluidino-m.-toluidino-l\ 4-naphtha¬ 
quinone,  m.  p.  155°,  di-p-toluidino-l :  4-naphthaquinone,  m.  p.  179°, 
and  anilino-p-aminoanilino-1  : 4-naphthaquinone,  m.  p.  197°,  are 
described  incidentally.  3-Chloro-2-acetanilido-l  :  4-naphthaquinone 
and  ethyl  sodioacetate  yield  ethyl  a-2-acetanilido-l  :  4-naphtha- 
quinonyl-3-acetoacetate,  CH3,C0,CH(C8H402*NPhAc)-C02Et,  m.  p. 
160°,  whereas  3-chloro-2-acetamido-l  :  4-naphthaquinone  gives  ethyl 
a.-2-acetamido-l  :  4-naphthaquinonyl-3-acetoacetate,  m.  p.  143°. 

H.  W. 

Reduction  of  the  Bromoanthraquinones.  E.  de  B.  Barnett 
and  J.  W.  Cook  (J.  Chem.  Soc.,  1925, 127,  1489— 1490).— Reduction 
of  the  chloroanthraquinones  with  zinc  dust  and  ammonia  gives  the 
corresponding  chloroanthracenes,  except  in  the  case  of  1  :  2  :  3  : 4- 
tetrachloroanthraquinone,  which  gives  2  :  3-dichloroanthracene.  1- 
and  2-Bromo-  and  2  :  3-dibromoanthraquinone  give  only  anthracene. 

2  :  3-Dibromoanthraquinone,  m.  p.  283°  (cf .  Meyer  and  Zahn,  Annalen, 

1913,  396,  174,  m.  p.  269 — 270°),  is  obtained  by  oxidation  of 
2:3:9: 10-tetrabromoanthracene,  m.  p.  274°  (cf.  Meyer  and  Zahn, 
loc.  cit.,  m.  p.  265 — 266°).  This  compound  is  obtained  by  the 
action  of  alcoholic  potassium  hydroxide  on  9  :  10-dibromoanthracene 
tetrabromide  which,  when  suspended  in  cold  pyridine,  gives  2:9:  10- 
tribromo-  and  2:3:9:  10-tetrabromo-anthracene.  M.  J. 

Constitution  and  Molecular  Magnitude  of  the  Hydroxy- 
camphors.  P.  Karrer  and  N.  Takashima  (Helv.  Chim.  Acta, 
1925,  8,  242 — 244). — The  methyl  ether  of  a-hydroxyeamphor  has 
no  pronounced  odour  and  might  therefore  be  expected  to  have  an 
abnormal  molecular  weight.  That  both  it  and  its  parent  (cf. 
Manasse,  A.,  1903,  i,  42)  are,  in  fact,  associated  is  shown  by  the 
following  determinations  carried  out  by  the  cryoscopic  method  in 
various  solvents.  The  methyl  ether  (CnH1802= 182-1)  has  M.W. 
about  348  in  bromoform,  322  in  benzene,  and  358  in  camphor. 
a-Hydroxycamphor  (C10H16O2= 168-1)  has  M.W.  about  350  in 
bromoform  and  199  in  benzene.  The  corresponding  figures  for 
P-hydroxycamphor  are  380  and  223  and  those  for  “  para  ’’-hydroxy- 
camphor  (Bredt  and  Goeb,  A.,  1921,  i,  257)  are  457  and  169.  These 
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three  compounds  are  too  sparingly  soluble  in  camphor  for  deter¬ 
minations  to  be  made  in  that  solvent.  It  will  be  observed  that 
“  para  ”■ -hydro xycamphor  is  associated  only  in  bromoform.  The 
above  methyl  ether  yields  neither  semicarbazone 
"C'OMe  nor  phenylhydrazone.  For  this  reason  it  is  con- 
|  CMe2  |  ,0  sidered  to  have  a  cyclo&cetal  formula  (annexed). 
CHyCH — CH  Its  parents  (both  the  a-  and  (3-hydroxy  compounds 

yield  the  same  ether)  are  to  be  formulated  in  a 
similar  fashion.  Their  behaviour  is  compared  with  that  of  the 
simpler  compounds  described  by  Bergmann  (A.,  1924,  i,  1042). 

W.  A.  S. 

Camphor  Oils.  II.  Reaction  of  Japanese  Acid  Clay  to 
Camphor  White  Oil.  K.  Ono  (Mem.  Coll.  Sci.  Kyoto,  1924, 
A.,  7,  349 — 360). — The  distillate  obtained  by  heating  camphor 
white  oil  with  Japanese  clay  was  washed  and  fractionated.  Con¬ 
densates  were  obtained  from  below  100°  to  above  350°,  showing 
steady  rises  in  specific  gravity  and  refractive  index  with  the  boiling 
point.  Benzene,  p-menthane,  and  p-cymene  were  identified  in  the 
fractions,  the  largest  of  which  was  obtained  at  170 — 180°.  The 
largest  fraction  obtained  by  distillation  of  the  product  of  the  action 
of  the  clay  on  d-limonene  also  boiled  at  170 — 180°;  it  contained  a 
hydrocarbon,  C10H20,  presumably  p-menthane,  and  by  nitration  and 
oxidation  yielded  o-nitro-p-hydroxy/sopropylbenzoic  acid.  The 
action  of  the  clay  on  cineole  also  gave  an  oil  of  which  the  largest 
fraction  distilled  at  170 — 180° ;  this  fraction  also  contained  p-cymene 
and  p-menthane.  S.  I.  L. 

Alcohols  of  the  Hydroaromatic  and  Terpene  Series.  IV. 
a-  and  (3-Fenchyl  Alcohols  and  Derived  Esters.  J.  Kenyon 
and  H.  E.  M.  Priston  (J.  Chem.  Soc.,  1925,  127,  1472—1487).— 
Reduction  of  d-fenchone  yields  two  stereoisomeric  /-rotatory  fenchyl 
alcohols,  separated  through  their  hydrogen  phthalates  and  p-nitro- 
benzoates.  Although  of  the  same  sign,  their  rotatory  effects  are, 
in  some  degree,  opposite  in  character.  The  a-neutral  esters  are  of 
considerably  higher  /-rotatory  power  than  the  parent  alcohol;  in 
the  [3-series,  the  esterification  effect  is  in  the  reverse  direction. 
The  effect  of  solvents  on  the  rotatory  power  of  the  alcohols  and 
their  derivatives  is  also  in  opposite  directions  in  the  two  cases. 
In  the  temperature-rotation  curves,  the  value  for  the  P- alcohol 
reaches  a  maximum  and  falls  slowly,  whilst  that  for  the  a-alcohol 
reaches  a  minimum  and  rises. 

Because  of  the  similarity  in  structure  of  the  camphor  and  fenchone 
molecules,  simple  esters  of  borneol  and  isoborneol  have  been  studied 
in  parallel  with  the  a-  and  (3-fenchyl  esters.  Tables  are  given 
showing  the  specific  rotatory  powers  of  the  four  alcohols  and  their 
derivatives  in  the  homogeneous  state  over  a  wide  range  of  temper¬ 
ature  and  in  solution.  Under  the  conditions  employed,  all  four 
series  show  simple  rotatory  dispersion.  Refractive  indices  and 
densities  are  also  given.  The  curve  connecting  the  specific  rotatory 
powers  of  the  bornyl  esters  with  the  number  of  carbon  atoms  in 
vol.  cxxvm.  i.  1 1 
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the  acyl  chain  is  similar  in  character  to  that  for  the  corresponding 
a-fenchyl  esters.  Those  for  the  isobornyl  and  (3-fenchyl  esters  show 
a  similar  correspondence.  The  temperature-rotation  curves  are 
similarly  related,  the  rotatory  powers  in  all  cases  decreasing  regularly 
with  rise  of  temperature.  Thus,  in  general,  the  bornyl  and  isobomyl 
esters  bear  the  same  relation  to  each  other  as  do  the  a-  and  (3-fenchyl 
esters. 

The  authors  give  further  evidence  for  regarding  Zsoborneol  as  a 
geometrical  isomeride  of  borneol  rather  than  as  a  tertiary  alcohol, 
as  in  the  accepted  formula,  adducing  its  ready  esterification  with 
phthalic  anhydride  and  its  easy  resolution  as  contributory  evidence. 

Physical  constants  are  given  for  the  following  esters  of  a-fenchyl 
alcohol :  formate,  b.  p.  97°/21  mm. ;  acetate,  b.  p.  99°/19  mm. ; 
propionate,  b.  p.  115°/21  mm.;  n -butyrate,  b.  p.  127°/21  mm.; 
n -valerate,  b.  p.  135°/15  mm. ;  n -hexoate,  b.  p.  152°/17  mm. ; 
n -heptoate,  b.  p.  160°/16  mm.;  n -octoate,  b.  p.  176°/25  mm.;  n- 
nonoate,  b.  p.  185°/16  mm.;  laurate,  b.  p.  207 — 209°/14  mm.; 
myristate,  b.  p.  190 — 195°/2  mm. ;  and  of  (3-fenchyl  alcohol :  formate, 
b.  p.  83-5°/ll  mm.;  acetate,  b.  p.  90°/12  mm.;  propionate,  b.  p. 
102°/11  mm.;  n -butyrate,  b.  p.  112°/16  mm.;  of  Z-borneol,  formate, 
b.  p.  94°/14  mm.;  acetate,  b.  p.  103°/14  mm.;  propionate,  b.  p. 
114°/12  mm.;  n -butyrate,  b.  p.  125°/15  mm.;  n -valerate,  b.  p. 
136°/12  mm. ;  of  d-i.sobomeol,  formate,  b.  p.  94°/15  mm. ;  propion¬ 
ate,  b.  p.  119°/16  mm.;  n -valerate,  b.  p.  138°/14  mm.;  and  of 
Z-isoborneol,  acetate,  b.  p.  112°/17  mm. ;  n -butyrate,  b.  p.  125°/14  mm. 

Rotatory  powers  are  also  given  for  a-fenchyl  hydrogen  phthalate, 
(magnesium  salt,  m.  p.  290 — 295°),  $-fenchyl  hydrogen  phthalate ,  m.  p. 
153°,  a.-fenchyl  p-nitrobenzoate,  m.  p.  108—109°,  [3-fenchyl  ^j-nitro- 
benzoate.  a-Fenchyl  p-chlorobenzoate  has  m.  p.  73 — 74°.  M.  J. 

Catalytic  Action.  XV.  Catalytic  Activity  of  Reduced 
Copper.  II.  S.  Komatsu  and  M.  Kurata  (Mem.  Coll.  Sci. 
Kyoto,  1925,  8,  147 — 153). — After  passing  menthol  over  reduced 
copper  at  200°  or  300°,  the  product  was  fractionally  distilled  and 
the  volume  of  evolved  hydrogen  measured.  The  amounts  of  cymene 
and  menthene  in  the  fraction  boiling  up  to  180°  were  determined  by 
refractive  index  measurements ;  the  fraction,  b.  p.  200 — 220°,  con¬ 
sisted  of  menthol  together  with  menthone,  which  was  converted 
into  its  oxime,  which  varied  in  rotatory  power  according  to  the 
conditions  of  the  experiment  (cf.  following  abstract).  The  fraction, 
b.  p.  >220°,  is  regarded  as  thymol.  When  cupric  oxide  is  prepared 
from  cupric  nitrate  or  basic  cupric  nitrate,  the  reduced  copper  acts 
principally  as  an  oxidising  agent,  but  that  obtained  from  cupric 
sulphate  gives  copper  which  behaves  as  an  oxidising  and  dehydrating 
agent,  or  as  a  dehydrating  agent  only,  according  to  the  method  of 
preparation.  Thus  menthene  is  prepared  by  using,  at  300°,  copper 
which  has  been  obtained  from  cupric  oxide  produced  by  the  action 
of  an  equivalent  of  sodium  hydroxide  on  cupric  sulphate,  whilst 
menthone  is  prepared  by  using,  at  200°,  copper  which  has  been 
obtained  from  cupric  oxide  produced  by  the  action  of  an  excess  of 
sodium  hydroxide  on  cupric  nitrate  or  sulphate.  Ketone  formation 
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is  favoured  by  a  temperature  of  200 — 245°  and  thymol  formation 
occurs  at  300°.  F.  M.  H. 

Camphor  Series.  VII.  Catalytic  Formation  of  Menthols 
and  Menthones  from  i-Menthol.  S.  Komatsu  and  M.  Kurata 
(Mem.  Coll.  Sci.  Kyoto ,  1925,  8,  247 — 252). — When  Z- menthol  is 
passed  over  reduced  copper,  it  gives  menthone,  the  oxime  of  which 
varies  in  rotatory  power  according  to  the  method  of  preparation  of 
the  catalyst  and  the  reaction  temperature.  When  the  copper  is 
prepared  by  reduction  at  200°  of  cupric  oxide  obtained  from  cupric 
nitrate  and  ammonia,  and  the  reaction  temperature  is  250 — 260°, 
the  menthone  in  the  distillate  gives  (a)  a  solid  oxime,  m.  p.  84°, 
hydrolysable  to  r-menthone  (characterised  by  its  semicarbazone 
and  by  reduction  to  menthol)  and  (6)  a  liquid  oxime,  described  as 
yielding  semicarbazones,  separable  by  fractional  crystallisation,  of 
tZ-iiomenthonc,  Z-menthone,  and  r-isomenthone.  To  explain  the 
production  of  these  isomerides,  it  is  supposed  that  piperitone  is 
produced  intermediately.  After  treatment  of  the  menthones  with 
hydroxylamine,  the  residual  menthols  in  the  distillate  are  converted 
into  their  hydrogen  phthalates  and  fractional  crystallisation  of 
these  esters  and  purification  through  their  magnesium  salts  leads 
to  the  conclusion  that,  besides  Z-menthol,  there  are  present  r-menthol, 
r-weomenthol,  and  d-neomenthol,  although  these  were  not  actually 
identified.  F.  M.  H. 

Higher  Terpene  Compounds.  XXIV.  Ring  Formation 
in  Sesquiterpenes.  Complete  Synthesis  of  Bisaholene  and 
of  a  Hexahydrocadaline.  L.  Rfzicka  and  E.  Capato  (Helv. 
Chim.  Acta,  1925,  8,  259 — 274). — The  analogy  between  nerolidol 
and  linalool,  already  emphasised  (cf.  VIII,  A.,  1923,  i,  691),  sug¬ 
gests  that  the  former  should  undergo  intramolecular  condensation 
to  a  monocyclic  sesquiterpene  under  appropriate  conditions.  Such 
condensation  does,  in  fact,  take  place,  as  the  results  described 
below  show,  and  nerolidol  may  justly  be  termed  the  “  linalool  of 
the  sesquiterpene  series.”  Already  it  has  been  found  ( loc .  cit.,  IX) 
that  synthetic  eZZ-nerolidol  is  converted,  like  its  naturally  occurring 
prototype,  into  farnesol  and  (probably)  farnesene  by  the  action 
of  hot  acetic  anhydride.  When  the  aliphatic  sesquiterpene 
(farnesene)  so  obtained  is  treated  with  cold  acetic  acid  and  a  little 
sulphuric  acid  for  15  hrs.,  a  large  proportion  is  transformed  into 
the  acetate  (b.  p.  120°/5  mm.,  eZ*6  0-9221,  n $  1-4781)  of  a  monocyclic 
sesquiterpene  alcohol,  most  probably  a-bisabolol, 

CMe2:CH-CH2-CH2-CMe(OH)-CH<^2l(^>CMe, 

b.  p.  105—110°/0-5  mm.,  d\7  0-9093,  1-4871.  When  this  com¬ 

pound  is  treated  in  ethereal  solution  with  hydrogen  chloride,  it 
affords  bisabolene  trihydrochloride,  m.  p.  79 — 80°,  identical  with 
that  formed  from  natural  bisabolene  (see  below). 

Moreover,  when  synthetic  eZZ-nerolidol  (loc.  cit.)  is  treated  directly 
with  acetic  and  sulphuric  acids  (as  above)  it  yields  farnesene 
and  a  mixture  of  farnesol  and  bisabolol,  eventually  separated  by 
treating  the  appropriate  hydrolysed  fractions  with  phthalic 
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anhydride  (cf.  Ruzieka  and  Stoll,  A.,  1924,  i,  531).  The  latter  does 
not  react  with  phthalic  anhydride;  from  it  bisabolene  trihydro¬ 
chloride  was  again  obtained. 

A  similar  conversion  is  brought  about  by  the  action  of  cold  90% 
formic  acid.  From  the  product  on  this  occasion  farnesene  con¬ 
taining  a  little  bisabolene,  farnesol  (b.  p.  156°/12  mm.,  d}8  0-8945, 
n 1-4897 ;  it  yielded  a  farnesol  which  afforded  a  semicarbazone, 
m.  p.  132°,  identical  with  that  prepared  from  musk  kernel  oil), 
and  bisabolol  (b.  p.  154 — 156°/12  mm.,  d\u  0-9216,  w]8  1-4939)  were 
eventually  isolated.  This  specimen  of  bisabolol  likewise  gave 
bisabolene  trihydrochloride.  When  this  synthetic  bisabolene  tri¬ 
hydrochloride  is  heated  with  acetic  acid  and  sodium  acetate  it 
affords  a  monocyclic  sesquiterpene  the  constants  of  which  (b.  p. 
133 — 134°/12  mm.,  df  0-8717,  ri$  1-4923)  compare  satisfactorily 
with  those  of  natural  bisabolene.  The  bisabolene  trihydrochloride 
isolated  for  comparison  with  that  obtained  synthetically  was  pre¬ 
pared  from  an  appropriate  fraction  (b.  p.  110 — 140° /1 2  mm.)  of 
opopanax  oil.  As  bisabolene  may  contain  three  (a,  f-S,  and  y) 
isomerides  : 
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it  is  not  easy  to  make  a  more  rigorous  comparison  of  the  synthetic 
and  natural  products. 

It  would  be  expected  that  more  drastic  treatment  of  nerolidol 
would  convert  it  into  a  dicyclic  sesquiterpene.  Actually  when 
synthetic  dZ-nerolidol  is  treated  with  formic  acid,  at  first  as  above 
and  later  at  the  b.  p.,  there  is  obtained,  besides  a  large  amount  of 
polymerised  products,  a  mixture  of  dicyclic  sesquiterpenes,  one 
fraction  of  which  (b.  p.  125 — 126°/12  mm.,  d\5  0-9160,  1-5089) 

possesses  properties  very  similar  to  those  of  naturally  occurring 
hexahydrocadalene.  The  product  gave  no  crystalline  hydrochloride, 
but  when  dehydrogenated  by  heating  with  sulphur  it  afforded  an 
oil  (b.  p.  120 — 165°/ 12  mm.)  which  on  redistillation  gave  three 
fractions,  all  of  which  yielded  cadalene  picrate  (m.  p.  115°)  and 
styphnate  (m.  p.  139°),  identical  with  authentic  specimens  obtained 
via  natural  cadinene  and  synthetic  cadalene  (Ruzieka  and  Seidel, 
A.,  1922,  i,  562).  When  synthetic  nerolidol  is  treated  with  hydrogen 
chloride  in  ether  at  0°  farnesene  tetrahydrochloride  is  produced. 
This  proves  that  no  ring  formation  takes  place  under  these  con¬ 
ditions  and  that  when  bisabolene  trihydrochloride  is  obtained  by  this 
means  from  a  natural  product  it  is  derived  from  bisabolene  already 
present.  The  above  farnesene  tetrahydrochloride  is  converted 
by  the  action  of  alcoholic  potassium  hydroxide  into  an  oil  which, 
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however,  contains  chlorine.  The  above  results  support  Ruzicka 
and  Stoll’s  hypothesis  (A.,  1923,  i,  119)  of  the  formation  of  sesquiter¬ 
penes  in  nature  by  condensation  of  isoprene.  W.  A.  S. 

Travancore  Essential  Oils.  V.  Essential  Oil  from 
Ageratum  conyzoides,  Linn.  (Appa  Grass).  K.  L.  Moudgill 

(J.  Indian  Chem.  Soc.,  1925,  1,  273 — 276). — Appa  grass  (Ageratum 
conyzoides)  on  steam  distillation  yields  a  heavy  essential  oil  of 
nauseating  odour  (yield  0*16%  of  the  dried  grass)  which  on  fraction¬ 
ation  is  found  to  consist  mainly  of  a  compound ,  C12H1609,  b.  p.  204 — 
206°/756  mm.,  130— 135°/19  mm.,  df  1-019,  nf?  1-5298,  which  is 
under  investigation.  J.  W.  B. 

(3-Amyrin  from  Manila  Elemi  Resin.  III.  A.  Rollett 
and  A.  Schmidt  (Monatsh.,  1925,  45,  519 — 523;  cf.  A.,  1923, 
i,  588). — Oxidation  of  mixed  amyrins  with  persulphate  yields 
oxy-a-  and  -(3-amyrin  acetates  as  mixed  crystals,  m.  p.  215 — 216°, 
from  which  neither  isomeride  can  be  separated.  When  the  mixed 
benzoates  are  oxidised  with  chromic  acid  in  acetic  acid,  oxy-a- 
amyrin  benzoate,  m.  p.  263°,  can  be  isolated  from  the  product 
first  precipitated  by  the  addition  of  water,  but  the  P-isomeride 
could  not  be  isolated  from  subsequent  precipitates.  Treatment 
of  the  mixed  amyrins  with  bromine  in  acetic  acid  afforded  bromo- 
amyrin  acetates  as  mixed  crystals,  m.  p.  215 — 216°.  When  a  larger 
proportion  of  bromine  was  applied,  bromo-a-amyrin  acetate,  m.  p. 
263°,  could  be  isolated,  but  the  more  soluble  [3-isomeride  could 
not  be  crystallised.  Bromination  of  the  mixed  acetates  gave 
similar  results.  F.  G.  W. 

Siam  Benzoin.  IV.  F.  Reinitzer  (Arch.  Pharm.,  1925, 
263,  347 — 358 ;  cf.  A.,  1921,  i,  351,  352). — The  amorphous  substance 
precipitated  by  light  petroleum  from  an  ethereal  solution  of  Siam 
benzoin  (cf.  A.,  1915,  i,  431)  is  not  homogeneous;  when  purified 
by  repeated  solution  and  reprecipitation  it  eventually  forms  a 
viscous  mass  containing  ether  and  miscible  with  more  ether,  but 
part  is  precipitated  when  much  ether  is  added.  This  insoluble 
portion  will  be  described  later ;  it  is  also  obtained  when  the  original 
benzoin  is  dissolved  in  a  little  ether  and  the  solution  is  diluted  with 
more  of  the  solvent.  The  remainder  of  the  amorphous  material, 
namely,  that  retained  in  solution  in  the  ether,  is  eventually  obtained 
as  a  yellow  or  reddish-yellow,  vitreous  mass.  It  gradually  becomes 
discoloured  and  at  the  same  time  insoluble  in  ether.  Similarly, 
when  freshly-prepared,  it  is  readily  soluble  in  carbon  disulphide,  but 
becomes  insoluble  in  that  solvent  even  more  rapidly  than  in  ether. 
A  better  solvent  for  effecting  the  above  separation  on  a  small  scale 
is  cedar-wood  oil  or  turpentine. 

This  amorphous  product  has,  when  fresh,  m.  p.  72°,  but  on 
keeping  the  m.  p.  rises ;  thus,  after  6  months  in  a  dry  atmosphere 
it  is  110°.  In  chemical  properties,  it  closely  resembles  lubanyl  benz¬ 
oate  (loc.  cit.) ;  thus,  it  decomposes,  yielding  benzoic  acid,  at  120 — • 
140° ;  it  is  hydrolysed  by  alcoholic  potassium  hydroxide,  affording 
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an  amorphous  compound,  m.  p.  70 — 73°,  apparently  coniferyl 
alcohol;  it  yields  a  dibenzoate,  m.  p.  83 — 85°.  It  is  a  methoxy 
derivative,  but  the  determination  of  the  methoxy  group,  like  the 
other  quantitative  analyses,  gave  only  approximate  results,  doubt¬ 
less  because  of  the  ready  way  in  which  the  compound  decomposes, 
oxidises,  and  polymerises.  However,  by  cautious  oxidation  of  the 
substance  with  mercuric  oxide  vanillin  is  obtained,  and  by  pro¬ 
longed  reduction  with  zinc  dust  and  sulphuric  acid  some  eugenol 
is  produced.  It  is  concluded  that  the  substance  is  amorphous 
coniferyl  benzoate.  Hofmann’s  objections  to  this  supposition 
(“  Siambenzoe,”  Zurich,  1920)  are  shown  to  have  no  satisfactory 
basis,  Hofmann’s  own  results,  in  fact,  confirming  Reinitzer’s 
conclusions.  W.  A.  S. 

Saponins  and  Related  Substances.  XIV.  Structure  of 
Hederagenin :  an  Example  of  Steric  Hindrance.  A.  W. 

van  der  Haar  (Rec.  trav.  chim.,  1925,  44,  740 — 757 ;  cf.  A.,  1922, 
i,  160,  565,  1169). — Chromic  acid  oxidises  only  one  of  the  hydroxyl 
groups  in  hederagenin,  the  other  one  being  protected  by  the  adjacent 
carboxyl  group.  Steric  hindrance  of  this  kind  appears  general 
amongst  the  sapogenins.  When  hederagenin  is  boiled  for  3  hrs. 
with  3%  hydrogen  chloride  in  methyl  alcohol,  only  1*2%  is  esterified ; 
with  20%  alcoholic  acid  the  amount  is  15%  after  5-5  hrs.  Esters 
obtained  in  this  way  are  difficult  to  hydrolyse.  On  heating  the 
ethyl  ester  for  1  hr.  at  100°  with  iV-potassium  ethoxide,  93%  of 
it  was  recovered  and  78%  after  7  hrs.’  heating.  On  account  of 
these  and  other  reasons,  the  two  hydroxyl  groups  in  hederagenin 
are  considered  to  be  in  ortho  positions  to  the  carboxyl  group. 
Hederagenin  has  been  converted  into  a  monohydroxydicarboxylic 
acid,  hederagenolic  acid,  0H,C28H45(C02H)2,  m.  p.  about  230°, 
by  slow  oxidation  (several  weeks)  with  permanganate  in  aqueous 
potassium  hydroxide,  yield  about  80%.  The  acid  and  its  sodium 
salt  froth  strongly  on  shaking  with  water,  and  in  pharmacological 
action  are  similar  to  the  acids  obtained  by  the  oxidation  of  cholesterol 
and  allied  substances  (cf.  Diels  and  Abderhalden,  A.,  1903,  i,  819). 
Hederagenolic  acid  still  contains  an  alcoholic  hydroxyl  group 
(proved  by  Tschugaev  and  Zerewitinov’s  method)  which  cannot 
be  acetylated  by  ordinary  methods  and  is  clearly  that  which  in 
the  parent  substance  is  influenced  by  the  vicinal  carboxyl  group. 
No  aldehydic  or  ketonic  grouping  could  be  detected.  The  methyl 
ester  of  hederagenin  under  the  above  conditions  is  more  slowly 
oxidised,  but  gives  the  same  dicarboxylic  acid.  Hederagenolic 
acid  when  heated  with  acetic  anhydride  (Blanc’s  method,  cf.  A., 
1907,  i,  710)  loses  1  mol.  of  carbon  dioxide  and  2  mols.  of  water 
and  gives  the  cyclic  ketone,  hederagenone,  C29H440,  m.  p.  179 — 180°. 
Although  this  is  not  dissolved  by  potassium  hydroxide  (excluding 
the  possibility  of  its  being  an  anhydride)  no  semicarbazone  could 
be  obtained.  Its  unsaturated  nature  is  indicated  by  instantaneous 
decolorisation  of  permanganate  and  addition  of  bromine.  The 
presence  of  a  secondary  alcoholic  group  in  hederagenin  is  shown  by 
oxidation  with  chromic  acid  in  acetic  acid  solution,  when  2  atoms  of 
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hydrogen  are  removed,  giving  hederagenonic  acid,  C31H4804,  m.  p. 
292°,  in  almost  theoretical  yield,  semicarbazone,  m.  p.  about  260°. 
The  sodium  and  potassium  salts  give  strongly  foaming  solutions  in 
water.  The  methyl  ester,  m.  p.  192°,  is  obtained  by  treating  the 
acid  with  an  ether  solution  of  diazomethane,  or  from  the  sodium 
salt  and  methyl  iodide.  The  same  ester  is  obtained  by  oxidising 
the  methyl  ester  of  hederagenin  with  chromic  acid.  The  ethyl  ester 
has  m.  p.  182°.  Evidence  is  given  to  show  that  hederagenonic  acid 
is  a  (3-ketonic  acid ;  when  heated  with  hydrogen  chloride  in  acetic 
acid  solution  it  loses  1  mol.  of  carbon  dioxide  whilst  its  esters  are 
unattacked  under  these  conditions.  It  was  not  found  possible  to 
reduce  the  -CO  group  back  to  -CH-OH  by  the  Fokin  and  Willstatter 
method.  Energetic  oxidation  of  hederagenin  with  concentrated 
nitric  acid  resulted  in  the  formation  of  a  small  quantity  of  dimethyl- 
succinic  acid  from  which  the  presence  of  the  dimethylsuccinic  acid 
skeleton  is  inferred  (cf.  Rosenthaler  and  Strom,  A.,  1912,  i,  640), 
but  no  evidence  of  an  isopropyl  group  was  obtained.  Hederagenin, 
hederagenolic  acid,  and  hedergenone  all  give  the  fluorescein  reaction 
with  resorcinol.  The  four  oxygen  atoms  of  hederagenin  are  divided 
amongst  three  carbon  atoms  in  vicinal  position  in  the  same  ring. 
From  the  results  of  distilling  hederagenin  with  zinc  dust  it  is  thought 
probable  that  two  hydrogenated  naphthalene  nuclei  are  present 
and  not  two  condensed  rings  as  in  dinaphthyl,  or  perylene.  The 
relations  between  the  above  described  compounds  are  expressed 
in  the  formulse  : 
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Saponins.  I.  Sapogenin  from  Soapnuts.  W.  A.  Jacobs 
(,/.  Biol.  Chem.,  1925,  63,  621 — 629). — By  extraction  with  alcohol 
and  hydrolysis  with  aqueous- alcoholic  hydrochloric  acid  there  was 
isolated  from  the  nuts  of  Sapindus  saponaria,  L.  (?)  a  sapogenin, 
C31H50O4,  m.  p.  327 — 329°  with  sintering,  [a]p  +80°  in  pyridine; 
the  substance  titrated  as  a  monobasic  acid  to  phenolphthalein. 
This  was  identified  by  direct  comparison  with  the  hederagenin 
obtained  by  van  der  Haar  (A.,  1912,  i,  885)  from  ivy  leaves.  On 
boiling  in  glacial  acetic  acid,  the  substance  gives  a  monoacetate, 
m.  p.  270 — 275°  after  softening  at  240° ;  on  longer  boiling  in  glacial 
acetic  acid  or  on  treatment  with  acetic  anhydride,  there  was  obtained 
a  diacetate,  sintering  at  156 — 159°,  m.  p.  170 — 175° ;  the  latter 
was  a  stable  substance,  differing  therein  from  the  corresponding 
derivative  described  by  van  der  Haar.  The  dibenzoate,  obtained 
by  benzoylation  in  pyridine,  has  m.  p.  290 — 291°;  the  di-o-bromo- 
benzoate  sinters  at  166°,  m.  p.  203 — 205°.  The  methyl  ester  (-|-1H20) 
has  m.  p.  238 — 240°,  [a]^,1  4-75°  in  alcohol,  and  was  identified  with 
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the  methyl  ester  of  hederagenin;  it  could  not  be  hydrolysed  with 
10%  alcoholic  potassium  hydroxide,  nor  could  it  be  reduced  with 
hydrogen  and  palladium.  The  diacetate  of  the  methyl  ester  has 
m.  p.  190 — 193°  and  the  di-o-bromobenzoate  m.  p.  205 — 206°. 

C.  R.  H. 

Saponins.  II.  Structure  of  Hederagenin.  W.  A.  Jacobs 
(J.  Biol.  Chem.,  1925,  63,  631 — 640 ;  cf.  preceding  abstract). — 
On  treatment  of  hederagenin  with  thionyl  chloride  there  was 
obtained  the  sulphite  of  hederagenin  chloride,  C31H4704C1S,  m.  p. 
251 — 253°;  on  boiling  with  methyl  alcohol  this  gave  the  sulphite 
of  hederagenin  methyl  ester,  m.  p.  238 — 239°,  and,  on  treatment 
with  ammonia,  the  sulphite  of  hederagenin  amide  (+1H20),  m.  p. 
285°.  These  compounds  appear  to  correspond  with  the  chloride, 
methyl  ester,  and  amide  of  hederagenin  described  by  van  der  Haar 
and  Tamburello  (A.,  1922,  i,  160),  who  failed  to  recognise  the 
formation  of  a  neutral  sulphite;  the  esterification  of  the  hydroxyl 
groups  and  simultaneous  bridge-formation  between  them  is  evidence 
of  their  proximity;  this  assumption  is  further  supported  by  the 
ease  with  which  hederagenin  methyl  ester  gives  an  acetonyl  deriv¬ 
ative,  C35H5604,  m.  p.  250 — 252°.  Hederagenin  amide  (+3H20), 
prepared  by  boiling  the  sulphite  with  alcoholic  sodium  hydroxide, 
has  m.  p.  300 — 303°.  On  oxidation  of  hederagenin  methyl  ester 
with  potassium  permanganate  in  acetone,  there  was  obtained  from 
the  acetone  solution  hederagenic  acid  methyl  ester,  C32H60O4,  m.  p. 
217 — 218°,  [a]‘g  +97°  in  acetone;  this  gave  an  oxime,  m.  p.  211 — 
213°  with  effervescence,  and  an  o-bromobenzoate,  m.  p.  236 — 238°; 
by  boiling  out  the  precipitate  of  manganese  dioxide  with  70% 
alcohol,  there  was  obtained  the  potassium  salt  of  an  acid,  C64H102O9 
(+2H20),  softening  at  242°,  m.  p.  249 — 255°,  [a]9  -f- 84-6°  in  95% 
alcohol.  On  dissolving  this  acid  in  acetone  and  treating  the  solu¬ 
tion  with  concentrated  hydrochloric  acid  there  was  obtained  a 
precipitate  of  the  acetonyl  derivative  of  hederagenin  methyl  ester ; 
the  mother-liquor  yielded  a  compound,  C32H50O5,  m.  p.  274 — 276°, 
[“Jo  +89-5°  in  95%  alcohol,  which  titrated  as  a  monobasic  acid  and 
still  contained  the  ester  group  of  hederagenin  methyl  ester;  it 
was  therefore  the  monomethyl  ester  of  a  dibasic  acid  designated 
hederagic  acid,  and  the  acid,  C64H102O9,  was  a  molecular  additive 
compound  of  this  ester  with  hederagenin  methyl  ester.  Hederagic 
acid  monomethyl  ester  with  methyl  sulphate  gave  a  dimethyl 
ester,  m.  p.  244—246°,  and  this  in  turn,  yielded  an  o-bromobenzoate, 
m.  p.  194 — 197°.  It  did  not  form  an  oxime.  The  oxidation 
experiments  lead  to  the  conclusion  that  hederagenin  is  a  dihydroxy  - 
acid  having  a  primary  and  a  secondary  alcoholic  group,  these 
groups  being  removed  from  one  another  by  one  carbon  atom. 

C.  R.  H. 

[Composition  of]  Chrysarobin.  R.  Eder  and  F.  Hauser 
(Arch.  Pharm.,  1925,  203,  321 — 347;  cf.  A.,  1917,  i,  464;  Hesse, 
A.,  1917,  i,  276,  etc.). — The  composition  ascribed  by  Hesse  ( loc .  cit.) 
to  commercial  chrysarobin  differed  in  several  respects  from  that 
arrived  at  by  earlier  workers.  The  authors  have  therefore  examined 
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the  product  again,  taking  three  different  samples,  m.  p.  147 — 148° 
(two  samples),  151 — 156°,  respectively,  for  investigation. 

When  chrysarobin  is  oxidised,  with  or  without  previous  reduction, 
in  acetic  acid  solution  with  chromic  acid,  crystalline  products  are 
obtained  in  less  satisfactory  yield  than  when  it  is  oxidised  in  alkaline 
solution  by  air.  Moreover,  no  better  results  are  obtained  by 
oxidising  acetylated  chrysarobin,  the  yield  of  crystalline  acetyl 
derivatives  being  meagre,  although  triacetylemodinanthranol  mono¬ 
methyl  ether  is  almost  quantitatively  converted  by  this  chromic 
acetic  acid  oxidation  into  diacetylemodin  monomethyl  ether. 

The  chrysarobin  was  therefore  mixed  with  an  excess  of  1% 
sodium  hydroxide  solution  and  air  was  passed  through  until  no 
further  colour  change  was  observed  (cf.  Hesse,  loc.  cit.).  The 
solution,  decanted  and  filtered,  contained  emodin,  chrysophanol, 
emodin  monomethyl  ether,  and  amorphous  substances  (see  below). 
That  emodin  is  present  as  such  in  the  original  chrysarobin,  and  is 
not  produced  from  an  anthrone  or  anthranol  by  oxidation,  is  shown 
by  the  fact  that  it  is  extracted  from  a  benzene  solution  of  the  drug 
by  dilute  sodium  carbonate  solution;  that  no  reduced  derivatives 
of  emodin  are  present  is  shown  by  the  fact  that  this  extracted 
chrysarobin  gives  no  more  emodin  on  oxidation  (cf.  Tutin  and 
Clewer,  T.,  1912,  101,  290).  The  composition  of  the  amorphous 
substances  from  the  solution  above  was  not  determined,  but  they 
are  considered  to  arise  from  side-reaction  (cf.  Eder,  A.,  1915, 
i,  823).  The  chrysophanol  and  emodin  monomethyl  ether  isolated 
above  evidently  represent  material  present  in  the  chrysarobin  as 
such,  together  with  that  formed  by  the  “  autoxidation.”  The 
compounds  that  have  suffered  oxidation  have  hitherto  been  con¬ 
sidered  to  be  the  corresponding  anthranols,  but  the  work  of  Meyer 
(A.,  1920,  i,  745)  suggests  that  this  conclusion  is  incorrect.  Direct 
tests,  based  on  the  fluorescence  exhibited  by  the  anthranols,  but 
not  by  the  tautomeric  anthrones,  in  alkaline  solution,  show  that 
the  compounds  present  in  chrysarobin  are  the  latter,  namely, 
chrysophanolanthrone  (I)  and  emodinanthrone  monomethyl  ether 
(II),  respectively.  The  anthranols  do  not  exist  in  the  free  state, 
but  only  in  alkaline  solution.  For  reasons  based  on  partial  valency 
considerations  the  formulae  below  are  attributed  to  these  com¬ 
pounds. 


OH  CO  OH  OH  CO  OH 


CH2  ch2 


From  the  products  of  the  air-oxidation  treatment  that  remained 
undissolved  by  the  sodium  hydroxide  solution  there  were  isolated, 
after  an  exhaustive  separation  by  fractional  crystallisation  from 
and  extraction  with  acetic  acid  and  petroleum,  dehydroemodin- 
anthranol  monomethyl  ether,  emodinanthrone  monomethyl  ether, 
and,  eventually,  what  appears  to  be  ararobinol  (m.  p.  224 — 225°, 
cf.  Tutin  and  Clewer,  loc.  cit.).  The  supposition  that  it  is  ararobinol 
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is  to  be  accepted  for  the  present,  but  the  compound  is  still  under 
investigation.  Further,  dehydro-emodinanthranol  monomethyl 
ether  was  proved  to  be  present  as  such  in  the  original  chrysarobin 
by  direct  extraction  of  the  drug  with  petroleum.  Hesse’s  “  chrys- 
arobol”  is  considered  to  be  simply  impure  dehydro-emodinanthranol 
monomethyl  ether. 

For  an  approximately  quantitative  determination  of  the  emodin 
present  in  the  original  material,  it  was  separated  as  above  and 
the  quantity  determined  colorimetrically.  The  emodin-free 
chrysarobin  was  then  shaken  with  sodium  hydroxide  in  the  absence 
of  air.  A  rough  colorimetric  determination  of  the  emodin  mono¬ 
methyl  ether  and  chrysophanol  (together)  was  made;  the  solution 
was  precipitated  with  hydrochloric  acid,  redissolved  (again  in  absence 
of  air)  and  reprecipitated.  The  product  was  a  mixtime  (m.  p. 
162 — 165°)  of  almost  pure  emodin  monomethyl  ether  and  chry¬ 
sophanol  (“  methoxyl-containing  chrysophanic  acid  ”). 

From  the  above  the  authors  arrive  at  the  following  for  the  com¬ 
position  of  chrysarobin:  chrysophanolanthrone,  29*3 — 38-8%; 
emodinanthrone  monomethyl  ether,  18-7 — 19-4% ;  dehydroemodin- 
anthranol  monomethyl  ether,  22 — 35%;  ararobinol  (found  only  in 
two  samples)  4% ;  “  methoxy-containing  chrysophanic  acid,” 

2-5 — 3-5%;  emodin,  2 — 3%;  ash,  0-4— 0-5%;  the  remainder  is 
represented  by  unidentified  amorphous  substances  and  experimental 
losses. 

The  above  results  agree  qualitatively  with  those  of  Tutin  and 
Clewer.  It  is  noteworthy  that  no  reduction  product  of  emodin  is 
present.  The  botanical  significance  of  these  results  is  discussed. 

W.  A.  S. 

Kakishibu.  III.  Constitution  of  SMbuol.  II.  S.  Komatsu 
and  N.  Matstjnami  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  231 — 240). — 
The  insoluble  shibuol  isolated  from  kakishibu  by  precipitation 
with  alcohol  and  ether  (cf.  A.,  1923,  i.,  1197)  is  converted  into 
a  soluble  form  when  heated  with  water  at  125 — 130°.  One 
portion  of  the  soluble  product  dissolves  in  cold  water,  and 
appears  to  be  a  calcium  salt,  the  portion  insoluble  in  cold  water 
being  regarded  as  the  free  hydroxy-acid.  Insoluble  shibuol  is 
considered  to  be  an  anhydride  formed  by  elimination  of  1  mol. 
of  water  from  a  carboxyl  and  a  hydroxyl  group.  The  anhydride 
form  contains  at  least  four  hydroxyl  groups,  since  it  yields  a  tetra- 
acetyl  derivative.  When  shibuol  is  hydrolysed,  it  yields  phlobaphen 
and  gallic  acid,  the  former  being  assumed  to  be  produced  by  removal 
of  1  mol.  of  water  from  two  of  the  hydroxyl  groups  in  the  shibuol, 
forming  an  oxonium  compound 

Phlobaphen  when  acetylated  under  pressure  gives  a  triacetyl 
derivative.  Acetylshibuol  and  acetylphlobaphen  are  completely 
hydrolysed  when  heated  with  water  in  a  sealed  tube.  C.  J.  S. 

Synthesis  of  Androsin.  F.  Mauthner  {J.  pr.  Chem.,  1925, 
[ii],  110,  123 — 124). — Moore’s  preparation  of  androsin  from  the 
rhizome  of  Apocynum  androscemifolium,  Linn6  (T.,  1909,  95,  734), 
has  been  repeated,  and  the  glucoside  (C15H20Og,2H2O  and  anhydrous) 
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is  found  to  have  m.  p.  223 — 224°,  identical  with  that  of  the  author’s 
synthetic  d-glucoacetovanillone  (A.,  1918,  i,  544)  and  of  a  mixture 
of  the  two,  whilst  their  tetra-acetyl  derivatives  likewise  have 
identical  m.  p.  F.  M.  H. 

Sphingosine.  V.  Synthesis  of  l-Amino-2-hydroxy-n- 
heptadecane.  P.  A.  Levene  and  H.  L.  Haller. — (See  i,  890.) 

Gallotannin.  XIV.  Action  of  Yeast  on  Gallotannin.  M. 

Nierenstein,  C.  W.  Spiers,  and  A.  C.  Hadley  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  1726 — 1728). — By  the  action  of  Saccharomyces 
cerivisice,  cultivated  to  maximum  intensity  (yeast  X)  in  gallotannin 
solutions,  on  purified  Chinese  gallotannin  a  gallotannin  is  obtained 
in  65%  yield  which  is  optically  inactive  and  yields  no  dextrose  on 
hydrolysis  (cf.  Biddle  and  Kelley,  A.,  1912,  i,  713).  No  m-digallic 
acid  is  produced  in  the  fermentation  and  only  a  little  gallic  acid. 
These  results  do  not  agree  with  the  pentadigalloylglucose  structure  for 
gallotannin  proposed  by  Fischer  and  Freudenberg  (A.,  1912,  i,  471), 
but  support  the  polydigalloyl-leueodigallic  acid  anhydride  structure 
[C0-C6H2(0H)2-0-C0-C6H2(0H)2-0]*-C0-C6H2(0H)2*0-C0-C6H2(0H)3 

0-C6H2(OH)-CH(OH)*O-C6H2(OH)2 

I  a  I 

o - CO 

of  Nierenstein  (A.,  1912,  i,  468),  on  the  assumption  that  the  dextrose 
in  the  gallotannin-glucoside  is  attached  to  the  a-hydroxyl  group 
of  the  formula,  on  the  asymmetric  carbon  atom  of  the  leucodigallic 
acid  radical.  On  this  assumption,  the  production  of  the  optically 
inactive  gallotannin  is  due  to  racemisation  of  the  leucodigallic  acid 
radical  and  fermentation  of  the  dextrose.  R.  B. 


Attempts  to  Synthesise  Myricetin.  H.  F.  Dean  and  M. 
Nierenstein  (J.  Amer.  Chem.  Soc.,  1925,  47,  1676 — 1684). — 
Although  the  product  obtained  from  2-hydroxy-4  :  6-dimethoxy- 
phenyl  3:4:  5-trimethoxystyryl  ketone  (I)  by  the  usual  methods 


m\/\co-ch:ch<  >om£ 
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(I.)  TO 

for  the  formation  of  flavanones  yields  no  isonitroso  derivative  and 
cannot  therefore  be  converted  into  myricetin  it  is  regarded  as  the 
4  : 6  : 3'':  4' :  5'-pentamethoxyflavanone  (II)  for  the  following  reasons. 
(1)  It  is  not  identical  with  the  1  :  3  :  3' :  4'  :  5'-pentamethoxy- 
benzylcoumarone  (III)  obtained  by  reduction  of  1 : 3 : 3' :  4' :  5'-penta- 
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methoxybenzylidenecoumaranone ;  (2)  it  is  neither  the  cis  nor  tram 
form  of  the  original  phenyl  styryl  ketone  since  only  the  latter 
undergoes  reduction  to  2-hydroxy-4  :  6-dimethoxyphenyl  3:4:5- 
trimethoxyphenylethyl  ketone ;  (3)  the  possibility  of  bimolecular 
condensation  of  the  phenyl  styryl  ketone  is  excluded  by  molecular- 
weight  determinations  on  the  flavanone.  The  failure  of  the  new 
flavanone  to  form  an  isonitroso  derivative  is  not,  however,  due 
to  steric  hindrance  of  the  pyrogallol  nucleus,  since  4 : 3  : 4' :  5'- 
tetramethoxyflavanone  (IV)  yields  an  isonitroso  derivative. 
Attempts  to  obtain  myricetin  by  Au  wens’  method  (A.,  1909,  i,  45 ; 
1920,  i,  866)  from  1  :  3  :  3'  :  4'  :  o'-pentamethoxybenzylidene- 
coumaranone  were  also  unsuccessful,  2  :  4-dibromo-l  :  3  :  3'  :  4' :  5'- 
pentamethoxybenzoylcoumaranone  (V)  being  obtained.  Similar 
results  were  obtained  on  application  of  the  method  to  3  :  3'  :  4'  :  5'- 
tetramethoxybenzylidenecoumaranone. 

Br  O  OMe  Br  0  OMe 

•CO-(/  \0Me  OMe/Y^CBr-CHBr 

X-o4e  B^/L-Jco 

MeO  OMe 

(V.)  (VI.) 

Phloroacetophenone  dimethyl  ether  and  gallaldehyde  trimethyl 
ether  (obtained  in  75-5%  yield  by  a  modification  of  Rosenmund’s 
method,  A.,  1918,  i,  300)  with  50%  aqueous  potassium  hydroxide 
at  60 — 70°  yield  2-hydroxy  A  :  6-dimethoxyphenyl  3:4:  5-trimethoxy- 
styryl  ketone ,  yellow,  m.  p.  180°  (acetyl  derivative,  m.  p.  146 — 147°), 
which  on  reduction  in  alcoholic  solution  with  hydrogen  in  the  presence 
of  palladium  yields  2-hydroxyA  :  6-dimethoxyphenyl  3:4:  5 -tri- 
methoxyphenylethyl  ketone,  m.  p.  123°.  When  boiled  with  phosphoric 
acid  in  alcoholic  solution,  the  phenyl  styryl  ketone  is  converted 
(yield  25%)  into  1  :  3  :  3'  :  4'  :  5' -pentamethoxyflavanone  (II),  m.  p. 
177 — 178°,  which  on  treatment  in  alcoholic  solution  with  10% 
potassium  hydroxide  is  reconverted  into  the  phenyl  styryl  ketone. 
Boiling  with  acetic  anhydride  converts  the  flavanone  into  the  acetyl 
derivative  of  the  phenyl  styryl  ketone,  m.  p.  146 — 147°. 

Resacetophenone  monomethyl  ether  and  gallaldehyde  trimethyl 
ether  in  alcoholic  solution  with  50%  potassium  hydroxide  similarly 
yield  2-hydroxy  A  :  methoxyphenyl  3:4:  5-trimethoxystyryl  ketone, 
yellow,  m.  p.  132 — 133°  ( acetyl  derivative,  m.  p.  125 — 127°),  which 
with  alcoholic  phosphoric  acid  gives  a  60%  yield  of  4  :  3'  :  4'  :  5'- 
tetramethoxyflavanone  (IV),  m.  p.  148 — 149°.  Alcoholic  potassium 
hydroxide  converts  this  into  the  original  phenyl  styryl  ketone,  but 
acetic  anhydride  is  without  action ;  amyl  nitrite  and  hydrochloric 
acid  yield  the  iso nitroso  derivative,  yellow,  m.  p.  193°. 

1  :  3-Dimethoxycoumaranone  (Dumont  and  Tambor,  A.,  1910, 
i,  579)  and  gallaldehyde  trimethyl  ether  with  10%  sodium  hydroxide 
give  (yield  50%)  1  :  3  :  3'  :  4'  :  5' -pentamethoxybenzylidenecou- 

maranone,  yellow,  m.  p.  214 — 216°,  reduced  by  hydrogen  and 
palladium  in  alcoholic  solution  to  1  :  3  :  3'  :  4'  :  5' -pentamethoxy- 
benzylcoumaranone  (III),  m.  p.  138 — 139°.  On  bromination  in 
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chloroform  solution  the  pentamethoxybenzylidenecoumaranone  is 
converted  into  2  :  4-di6romo-l  :  3  :  3'  :  4'  :  5 '  -pentamethoxybenzyl- 
idenecoumaranone  dibromide  (VI),  white,  m.  p.  204 — 205°  (decomp.). 
Bromination  of  the  phloroglucinol  nucleus  precedes  the  addition 
of  bromine  to  the  -C!CH-  group,  yielding  a  dark  red  dibromo- 
coumaranone,  m.  p.  217 — 219°.  On  treatment  with  aqueous 
potassium  hydroxide  in  alcoholic  solution,  the  tetrabromo-com- 
pound  (VI)  is  converted  into  2  :  4-dibromo-l  :  3  :  3'  :  4'  :  5 '-penta- 
methoxybenzoylcoumaranone  (V),  yellow,  m.  p.  260 — 261°. 

3-Methoxycoumaranone  (Blom  and  Tambor,  A.,  1905,  i,  916) 
and  gallaldehyde  similarly  yield  3  :  3'  :  4'  :  5' -tetramethoxy  benzyl  - 
idenecoumaranone,  yellow,  m.  p.  187 — 188°,  which  on  bromination 
in  chloroform  solution  yields  successively  bromo-3  :  3'  :  4'  :  5 '-tetra¬ 
methoxy  benzylidenecoumaranone,  yellow,  m.  p.  163 — 164°,  and  bromo- 
3:3':  4'  :  5'-tetramethoxybenzylidenecoumaranone  dibromide,  white 
needles,  m.  p.  180°  (decomp.).  The  latter  compound  on  treatment 
with  OTiV-potassium  hydroxide  in  alcoholic  solution  yields  bromo- 
3  :  3'  :  4'  :  5'-tetramethoxybenzoylcoumaranone,  yellow,  m.  p.  162°. 

R.  B. 

Furfuryl  Furfuroate.  J.  E.  Zanetti  (J.  Amer.  Chem.  Soc., 
1925,  47,  1452 — 1453). — Furfuryl  furfuroate  was  obtained  by  the 
action  of  furfuroyl  chloride  on  furfuryl  alcohol  in  presence  of 
sodium  hydroxide.  It  forms  prisms,  m.  p.  19-5°,  d20  1-2443  (liquid), 
b.  p.  122°/2  mm.,  or  above  350°  (decomp.)  at  atmospheric  pressure. 
On  keeping  it  passes  into  short  prisms  or  thick,  hexagonal  plates, 
m.  p.  27-5°.  F.  G.  W. 

Reactivity  of  the  Methylene  Group  in  C oumarin-4-acetic 
Acids.  II.  B.  B.  Dey  and  K.  K.  Row  (J.  Indian  Chem.  Soc., 
1925,  1,  277 — 287 ;  cf.  this  vol.  i,  149). — Coumarin-4-acetic  acids 
condense  with  many  aldehydes  to  form  compounds  of  the  stilbene 
type  in  which  one  of  the  phenyl  groups  is  replaced  by  the  coumarin 
residue,  the  carboxylic  acids  formed  as  the  initial  condensation 
products  frequently  eliminating  carbon  dioxide  to  yield  ethylene 
derivatives,  this  tendency  being  greater  in  piperidine  condensations 
than  in  Perkin  reactions.  The  temperature  of  the  reaction  must 
be  maintained  as  far  as  possible  below  the  melting  point  of  the 
substituted  acetic  acid  in  order  to  reduce  the  formation  of  4-methyl- 
pyrones  to  a  minimum.  This  tendency  cannot  be  eliminated  by 
previous  esterification  of  the  acid,  since  the  esters  fail  to  condense. 
By  condensation  of  the  appropriate  coumarin-4-aeetic  acid  and 
aldehyde  the  following  compounds  are  obtained :  7 -methyl -4- 

coumaryl-p-methoxyphenylethylene,  pale  yellow  needles,  m.  p.  180°; 
7 -methyl A-coumaryl-p-dimethylaminophenylethylene,  orange,  m.  p. 
190°  ( picrate ,  m.  p.  204°,  mercurichloride,  dichromate,  chloroplatinate, 
and  ferrocyanide  are  prepared);  7 -methyl - 4 - coumaryl - 3 ' -methoxy - 
4 ' -hydroxy phenylethylene,  golden  needles,  m.  p.  222°.  This  com¬ 
pound  dissolves  in  dilute  solutions  of  alkali  hydroxides  to  a  deep  red 
solution  (immediate  acidification  reprecipitates  the  original  sub¬ 
stance)  the  colour  of  which  disappears  slowly  on  keeping  or  rapidly 
on  heating  on  a  water-bath,  and  acidification  now  precipitates  a 


i.  954 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


white  solid  soluble  in  sodium  carbonate  solution,  which  the  authors 
suggest  is  the  unstable  acid  of  the  coumaric  type  (I),  the  deep  red 
colour  in  alkaline  solution  being  due  to  a  doubly  quinonoid  form 
(II),  the  pyrone  oxygen  being  quadrivalent.  By  condensation 
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of  a-naphthapyrone-4-acetic  acid  with  anisaldehyde  is  obtained 
a.-naphthapyrone-4-p-methoxyphenylethylene,  yellow  needles,  m.  p. 
182 — 183°  ;  a-naphthacoumarinacetic  acid  and  p-dimethylamino- 
benzaldehyde  yield  a.-naphthapyrone-4-p-dimethylaminophenylethyl- 
ene,  deep  red,  m.  p.  215 — 216°  ( hydrochloride ,  colourless).  Similar 
compounds  are  obtained  by  the  condensation  of  phenylacetic  acid 
and  aromatic  aldehydes,  4-hyd,roxy-3-meihoxystilbene-a  -carboxylic 
acid,  colourless,  m.  p.  186 — 187°,  being  obtained  from  vanillin  by 
Perkin’s  method,  whilst  condensation  by  means  of  piperidine  at 
140 — 150°  yields  only  4-hydroxy -3 -methoxystilbene  (m.  p.  134°), 
which  on  methylation  yields  3  : 4-dimethoxystilbene,  colourless 
needles,  m.  p.  Ill0;  5-bromo-4-methoxystilbene-u.'  -carboxylic  acid, 
colourless,  has  m.  p.  222° ;  p - dimethy laminostilbene  has  m.  p.  150° 
(cf.  Sachs,  A.,  1905,  i,  202,  gives  147 — 148°) ;  methylene  ether  of 
3  :  4-dihydroxystilbene- a' -carboxylic  acid,  colourless,  m.  p.  231 — 232° 
{silver  salt ;  ethyl  ester,  m.  p.  104°,  described)  results  from  piperonal 
by  Perkin’s  method,  whilst  condensation  using  piperidine  at  170° 
yields  the  methylene  ether  of  3  : 4-dihydroxystilbene  (cf.  Hell  and 
Wiegandt,  A.,  1904,  i,  490)  in  addition.  ra-Dinitrotoluene  con¬ 
denses  with  vanillin  to  yield  2'  :  4'-dinitro-4-hydroxy-3-methoxy- 
stilbene,  red,  m.  p.  193°,  and  with  piperonal  to  yield  the  methylene 
ether  of  2'  :  4’ -dinitro-3  :  4-dihydroxystilbene,  reddish-brown,  m.  p. 
183’.  J.  W.  B. 


Zte-Hydroxycoumarone  Compounds.  K.  Fries  and  M. 
Nohretj  (Ber.,  1925,  58,  [B],  1027 — 1034;  cf.  Sonn  and  Patschke, 
this  vol.,  i,  282). — 7-Hydroxy-4-methylcoumarin  is  converted  by 
ethyl  chloroformate  and  sodium  hydroxide  into  7 -ethylcarbonato- 
4-methylcoumarin,  m.  p.  102°,  which  is  slowly  converted  by  bromine 
in  chloroform  solution  at  the  atmospheric  temperature  into  3-bromo- 
1 -ethylcarbonato -4-methylcoumar  in,  m.  p.  144°.  The  latter  substance 
is  transformed  by  ammonia  into  3-bromo-l -hydroxy -4-methylcou- 
marin,  m.  p.  215°,  by  alcoholic  potassium  hydroxide  into  6-hydroxy - 
3-methyl-2-coumarilic  acid,  m.  p.  226°  ( ethylcarbonato  derivative, 
m.  p.  189°),  and  by  aqueous  sodium  carbonate  solution  into  6-hydr- 
oxy-3-methylcoumarone,  m.  p.  103°  {ethylcarbonato  derivative, 
m.  p.  54°;  benzoyl  compound,  m.  p.  102°).  6-Hydroxy- 3-methyl- 
coumarone  gives  dark  blue  salts  when  treated  in  ethereal  solution 
with  hydrogen  chloride  or  perchloric  acid  from  which  the  original 
material  cannot  be  regenerated;  the  perchlorate  appears  to  have 
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the  composition  C18H1604,HC104.  Treatment  of  6-hydroxy-3- 
methylcoumarone  dissolved  in  chloroform  with  bromine  and 
chlorine  yields  the  compounds  C18H1304Br,  m.  p.  218°  (decomp.), 
and  C18H1304C1,  m.  p.  about  190°  (decomp.),  in  which  the  halogen 
is  replaced  by  hydrogen  under  the  influence  of  boiling  acetone, 
thus  giving  the  dicoumarone  derivative,  C18H1404,  m.  p.  254°  after 
darkening  at  240°  ( diacetyl  compound,  m.  p.  222° ;  dimethyl  ether, 
m.  p.  191°).  The  dihydroxydicoumarone  is  converted  by  ferric 
chloride  in  glacial  acetic  acid  solution  into  the  compound 
(C18H1404)20.  7 -Ethylcarbonatocoumarin,  m.  p.  98°,  is  much  less 

readily  brominated  than  the  methyl  derivative  described  above. 
3-Bromo-7-ethylcarbonatocoumarin,  m.  p.  132°,  is  transformed  by 
alcoholic  potassium  hydroxide  into  6-hydroxycoumarilic  acid, 
decomp.  264°  (Karrer,  Glattfelder  and  Widmer,  A.,  1920,  i,  628, 
record  m.  p.  234—236°),  and  by  boiling  sodium  acetate  solution 
into  3-bromo-7 -hydroxycoumarin,  m.  p.  242°  (decomp.).  6 -Ethyl- 
carbonatoA-methylcoumarin,  m.  p.  134°,  is  resistant  towards  bromine, 
which,  under  drastic  conditions,  causes  substitution  in  the  benzenoid 
nucleus.  H.  W. 

Dissociation  into  Free  Radicals  of  Substituted  Dixanthyls. 

l.  Dibenzyl-  and  Dibutyl-dixanthyl.  J.  B.  Conant  and 
A.  W.  Sloan  (J.  Amer.  Chem.  Soc.,  1925,  47,  572 — 580). — When 
benzylxanthydrol,  benzylidenexanthone,  or  benzylxanthyl  perchlorate, 

m.  p.  226 — 227°,  is  reduced  in  concentrated  hydrochloric  acid 
solution  with  vanadous  chloride  (cf.  A.,  1924,  i,  304),  dibenzyl - 
dixanihyl,  m.  p.  146-5 — 148-5°,  is  obtained.  This  is  undissociated 
in  benzene  at  the  freezing  point  of  the  latter,  but  the  solution  is 
yellow  at  20°  and  reddish-brown  at  100°.  At  108°,  the  colour 
fades  rapidly,  and  the  solution  then  contains  benzylidenexanthone 
and  probably  benzylxanthone,  m.  p.  60 — 62°  (cf.  Ziegler,  A.,  1924, 
i,  850).  The  dibenzyldixanthyl  absorbs  oxygen  with  formation  of 
dibenzyldixanthyl  peroxide,  m.  p.  131°,  which  decomposes  when 
heated  in  benzene  solution,  yielding  xanthone  and  other  products. 
n-Butylxanthydrol,  m.  p.  109 — 112°,  obtained  from  xanthone  and 

butyl  magnesium  bromide,  undergoes  auto-oxidation,  forming 
unidentified  products,  and  loses  water  when  stored  over  sulphuric 
acid.  n-Butylxanthyl  perchlorate,  orange,  m.  p.  187 — 189°,  is  more 
stable  than  the  above  xanthydrol.  It  yields  dibutyldixanthyl,  m.  p. 
158 — 158-5°,  when  reduced  with  vanadous  chloride.  This  exists 
in  the  undissociated  form  in  benzene  solution,  and  absorbs  oxygen 
slowly  with  formation  of  di-n-butyldixanthyl  peroxide,  m.  p.  182 — 
183-5°  (decomp.).  The  effect  of  non-aromatic  groups  on  the  dis¬ 
sociation  of  ethanes  is  discussed,  and  it  is  pointed  out  that  the 
existence  of  the  free  radical  benzylxanthyl  is  contrary  to  Werner’s 
theory  of  valency  (cf.  Schlenk  and  Mark,  A.,  1922,  i,  1002)  and  to 
theories  involving  alternate  strong  and  weak  affinities  and  alternating 
polarities.  F.  G.  W. 

Dyes  of  the  Pyrone  Series.  Farbenfabriken  vorm.  F. 
Bayer  &  Co.  (Brit.  Pat.  223596). — Fluorescein  chloride  is  con¬ 
densed  at  200 — 210°  with  2  mols.  of  mc.-m-xylidine  in  presence  of 
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zinc  oxide  and  zinc  chloride  and  the  product  sulphonated.  The 
resulting  dye,  isolated  as  sodium  salt,  dyes  wool  a  yellowish-red 
shade,  extraordinarily  fast  to  light.  [Cf.  B.,  1925,  624.]  E.  H.  It. 

The  Thiophens  and  Intermediate  Products  for  their 
Synthesis.  [Miss]  A.  Chrzaszczewska  ( Roczniki  Chemji,  1925, 
5,  [1 — 3],  33 — 76). — Various  thiophen  derivatives  have  been 
synthesised  by  Paal’s  method  from  salts  of  homologues  of  succinic 
acid.  The  yield  is  greatly  increased  by  the  addition  of  sand  to  the 
reaction  mixture,  in  quantity  equal  to  that  of  the  phosphorus 
trisulphide  used,  the  violence  of  the  reaction  being  thereby  con¬ 
siderably  diminished.  Better  yields  of  2-substituted  thiophens 
are  obtained  where  the  latter  are  more  volatile,  this  being  explained 
by  the  greater  tendency  to  charring  of  the  higher  y-keto-acids. 
An  excess  of  phosphorus  trisulphide  has  a  deleterious  effect  on 
the  reaction.  The  nitration  of  thiophens  has  been  investigated, 
and  it  is  shown  that  the  yield  is  quadrupled  if  acetyl  chloride  be 
added  to  the  nitrating  mixture  of  acetic  anhydride  and  nitric  acid. 
3-Phenylthiophen,  m.  p.  91 — 92°,  was  synthesised  in  the  above 
way  from  sodium  phenylsuccinate,  and  from  it  nitro-3-phenyl- 
thiophen,  pale  yellow,  m.  p.  141°,  was  prepared,  the  nitro  group 
being  shown  to  be  in  the  thiophen  ring,  and  this  on  reduction 
gave  amino-3-phenylthioph.en  hydrochloride.  Platinum- black  and 
hydrogen  have  practically  no  reducing  action  on  3-phenylthiophen. 
3-p -Anisylthiophen,  m.  p.  129°,  was  prepared  from  p -anisylsuccinic 
acid,  pale  yellow,  m.  p.  189 — 190°,  prepared  from  ethyl  p-methoxy- 
benzylidenemalonate,  m.  p.  38 — 40°,  obtained  from  the  condensation 
of  anisaldeliyde  with  ethyl  malonate.  In  the  same  way,  ethyl 
p-tolylidenemalonate,  m.  p.  46 — 47°,  is  prepared,  giving  on  hydrolysis 
p -tolylidenemalonic  acid,  m.  p.  184°,  and  from  which  p -tolylsuccinic 
acid,  m.  p.  192°,  is  prepared.  From  this,  3-p-tolylthiophen,  m.  p. 
Ill — 112°,  is  obtained  by  the  modified  Paal’s  method.  2-Methyl  - 
thiophen  is  obtained  in  62%  yield  in  this  way  from  sodium 
lsevulate,  as  compared  with  15%  yield  from  the  unmodified 
method;  its  nitro  derivative,  yellow  oil,  b.  p.  147‘7°/38-5  mm.,  is 
described.  Similarly,  2-phenylthiophen  is  prepared  from  sodium 
benzoylpropionate  in  30%  yield,  giving  on  nitration  nitro -2-phenyl- 
thiophen,  yellow,  m.  p.  74°,  and  on  treatment  with  iodine  iodo- 2- 
phenylthiophen,  pale  yellow,  m.  p.  76 — 77°.  2-p -Tolylthiophen, 

m.  p.  63 — 64°,  is  obtained  from  p -toluylpropionic  acid,  and  p -hydr- 
oxyphenylsuccinic  acid  (  +  1H20),  m.  p.  159°,  from  ethyl  p-hydroxy- 
benzylidenemalo'nate,  m.  p.  93°.  It.  T. 

Indigoid  Dyes  of  the  Naphthalene  Series.  P.  Friedlander 

(Annalen,  1925,  443,  211 — 223). — Indigoid  dyes  of  the  naphthalene- 
thionaphthen  or  naphthalene-indole  groups  can  be  obtained  by  the 
condensation  of  a-  and  p-naphthaquinones  (in  dilute  alcoholic 
solution)  or  their  sulphonic  acids  (in  aqueous  solution)  with  3-oxy- 
thionaphthen  or  indoxyl,  respectively.  The  primary  reaction 
products  are  leuco  compounds  formed  by  addition  of  the  thio- 
naphthen  or  indole  to  the  ‘CIO  linking  of  the  diketone,  which  are 
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then  oxidised,  either  by  air  or  by  an  added  oxidising  agent,  or  by 
excess  of  the  quinone  itself,  to  the  dyes.  For  example,  3 -hydroxy- 
4-keto-l-oxythionaphthenylidene-l :  4-dihydronaphthalene  (I),  brownish  - 
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violet  ( acetyl  derivative,  brownish-red),  is  obtained  when  air  is 
bubbled  through  a  mixture  of  equivalents  of  p-naphthaquinone  and 
3-oxythionaphthen  in  dilute  alcoholic  solution  in  presence  of 
sodium  carbonate.  It  reacts  with  primary  aromatic  amines  in 
acetic  acid  solution,  the  hydroxyl  group  being  replaced  by  the 
corresponding  arylamino  residue.  The  products  obtained  in  this 
way  from  aniline,  anthranilic  acid,  methyl  anthranilate,  and  amino- 
azobenzene,  are  described.  \-Hydroxy-4-Tceto-3-oxythionaphthenyl- 
idene-3  : 4-dihydronaphthalene  (II)  is  obtained  similarly  from 
a  -naphthaquinone . 

Compounds  of  the  same  series  can  also  be  obtained  by  the  inter¬ 
action  of  a-naphthol-p-azo  compounds  with  3 -hydroxy  thio- 
naphthen  or  indoxyl,  or  their  substitution  products  (cf.  Kalle 
u.  Co.,  D.R.-PP.  229267  and  282890).  Thus,  \-amino-4-keto-3-oxy- 
thionaphthenylidene-3  :  4-dihydronaphthalene  (III)  is  produced  when 
equivalents  of  “  orange  I  ”  (benzeneazo-a-naphthol-4-sulphonic  acid) 
are  boiled  in  aqueous  solution  in  presence  of  borax.  It  is  separated 
from  accompanying  thioindigotin  by  extracting  the  nitrobenzene 
solution  of  the  crude  product  at  70°  with  sulphuric  acid  (d  1*712), 
the  pure  dye  being  precipitated  by  hydrolysis  on  dilution  of  the 
acid  extract.  The  amino  group  of  this  series  cannot  be  diazotised, 
but  the  indigoid  azo  dyes  can  be  synthesised  by  the  action  of 
isatinanilide  on  benzeneazo-a-naphthols  (cf.  Kalle  u.  Co.,  D.R.-P. 
245281). 
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N -Derivatives  of  a-naphthaquinoneimine  can  also  be  condensed 
with  3-oxythionaphthen.  For  example,  the  dye  (IV)  is  obtained 
by  condensing  1  :  8-naphthasultam-4-quinone  (cf.  Zincke  and 
Schurmann,  A.,  1917,  i,  38)  with  3-oxythionaphthen.  The  naphtha- 
quinoneanils  (cf.  Euler,  A.,  1906,  i,  369)  can  be  obtained  by  oxidation 
of  the  corresponding  4-arylamino-a-naphthols,  which  are  readily 
prepared  by  boiling  a-naphthaquinol  with  primary  aromatic  amines. 
4-Anilino-a-naphthol,  m.  p.  89 — 90°  ( O-methyl  ether,  m.  p.  189°), 
and  4-p-chloroanilino-a.-naphthol,m.p.  96°  ( O-methyl  ether,  m.  p.  125°), 
are  described,  as  well  as  the  preparation  of  4-amlino-l-keto-3-oxy- 
thionaphthenylidenedihydronaphthalene  (cf.  Fries  and  Ehlers,  A., 
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1923,  i,  829),  from  3-oxythionaphthen  and  a-naphthaquinoneanil. 
For  the  preparation  of  corresponding  compounds  of  the  naphthalene- 
indole  series,  replacement  of  3-oxythionaphthen  by  indoxyl  in  the 
above  reaction  is  unsatisfactory,  as  large  proportions  of  indigo  are 
formed.  The  condensation  of  isatinanilide  with  4-arylamino- 

a-naphthols  offers  a  convenient 
P  /  \  alternative.  Thus  4-anilino-l-keto- 

p  „  _ /  3-oxindolidene-3 : 4-dihydronaphthalene 

6  (V),  blue,  is  obtained  when  equi¬ 

ty.)  NHPh  valents  of  isatinanilide  and  4-anilino-a- 
naphthol  are  warmed  in  acetic  an¬ 
hydride  solution.  The  corresponding  p -chloro-anilino  compound, 
obtained  similarly,  is  described.  [Cf.  B.,  1925,  582.]  F.  G.  W. 

Vasicine — An  Alkaloid  Present  in  Adhatoda  vasica,  Nees. 
J.  N.  Sen  and  T.  P.  Ghose  (J.  Indian  Chem.  Soc.,  1925,  1,  315 — 
320). — Vasicine,  CjjH-^O]^,  extracted  from  the  leaves  of  Adhatoda 
vasica  by  means  of  alcohol  or  a  mixture  of  ammonia  and  chloroform, 
forms  needles,  m.  p.  190 — 191°  (decomp.),  is  optically  inactive,  and 
contains  no  methoxyl  groups.  It  gives  characteristic  precipitates 
with  the  alkaloid  reagents ;  the  following  derivatives  are  described  : 
picrate,  m.  p.  199°  (decomp.);  hydrochloride  (+2H20),  m.  p.  204° 
(anhydrous  salt) ;  chloroaurate,  B,HAuC14,  orange ;  chloroplatinate, 
yellowish-brown,  B2,H2PtCl6;  hydriodide  (+2H20),  m.  p.  195° 
(anhydrous  salt);  sulphate,  B2,H2S04,2H20 ;  methiodide,  m.  p.  187°, 
converted  by  aqueous  barium  hydroxide  into  “  hydroxymethyl- 
vasicine, ”  m.  p.  100°.  J.  W.  B. 


Synthesis  of  2:3:10: 11-Bismethylenedioxyprotoberber- 
ine  and  6:7:3':  4'-Bismethylenedioxyprotopapaverine. 

J.  S.  Buck,  W.  H.  Perkin,  jun.,  and  T.  S.  Stevens  ( J .  Chem.  Soc., 
1925,  127,  1462 — 1472). — The  names  “  protoberberine  ”  and 
“  protopapaverine  ”  are  suggested  for  the  parent  substances  (I  and 
II)  of  berberine  and  papaverine,  respectively. 
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Homopiperonoylhomopiperonylamine,  prepared  by  a  modification 
of  Decker’s  method  (Decker,  Kropp,  Hoyer,  and  Becker,  A.,  1913, 
i,  289),  is  converted  by  phosphoryl  chloride  in  toluene  into 
6:7:3':  4'-bismethylenedioxy-3  :  4-dihydroprotopapaverine ,  m.  p. 
92 — 96°  [phosphate  and  picrate,  m.  p.  220°  (decomp.),  described], 
which  is  reduced  by  zinc  and  dilute  sulphuric  acid  to  the  tetrahydro 
compound,  m.  p.  84 — 85°  [hydriodide,  m.  p.  250 — 254° ;  picrate, 
m.  p.  210°  (decomp.,  softens  190°)].  By  condensation  of  the  tetra¬ 
hydro  base  with  formaldehyde  there  is  obtained  2  : 3  :  10  :  ll-6is- 
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methylenedioxytetrahydroprotoberberine,  m.  p.  214°  ( hydrochloride 
described),  the  6'-  probably  reacting  in  preference  to  the  2'-carbon 
atom  (cf.  this  vol.,  i,  969).  2  :  3  :  10  :  11 -Bismethylenedioxy- 

protoberberinium  iodide,,  decomp.  >300°  [chloride  (+2HaO),  decomp. 
>300° ;  picrate  darkens  260°,  explodes  310°],  results  from  the  action 
of  iodine  on  the  tetrahydro  compound.  The  quaternary  chloride, 
heated  at  100°  with  40%  aqueous  potassium  hydroxide,  gives 
2  :  3  :  10  :  11  -bismethylenedioxyoxyprotoberberine,  m.  p.  >270°,  and 
the  corresponding  bismethylenedioxy-1  : 8-dihydroprotoberberine, 
m.  p.  161 — 164°  ( picrate ,  decomp.  >240°). 

The  6:7:3':  4'-Bismethylenedioxy-3  :  4-dihydroprotopapaverine 
of  m.  p.  92 — 96°  is  rapidly  oxidised  by  air  to  the  9-keto  derivative, 
m.  p.  136°  [hydriodidej  m.  p.  216 — 219°  (decomp.);  picrate,  m.  p. 
202°  (decomp.,  softens  180°) ;  oxime,  m.  p.  235°  (decomp.)],  which 
is  most  probably  identical  with  the  by-product,  m.  p.  136 — 137°, 
obtained  by  Decker,  Kropp,  Hoyer,  and  Becker  ( loc .  cit.)  from  the 
action  of  phosphoryl  chloride  on  homopiperonoylhomopiperonyl- 
amine,  and  to  which  they  wrongly  assigned  the  structure  (III). 
This  compound  is  converted  by  hot  methyl-alcoholic  potassium 
hydroxide  into  6:7:3':  4:'-bismethylenedioxy-9-ketoprotopapaverine, 
m.  p.  186°  [ hydriodide ,  m.  p.  about  230°  (decomp.) ;  picrate,  m.  p. 
240°  (decomp.);  oxime,  m.  p.  275°  (decomp.)].  The  latter  base  is 
reduced  with  zinc  and  acetic  acid  to  the  corresponding  9 -hydroxy 
compound,  m.  p.  169 — 170°,  which  is  converted  into  6:7:3':  4'- 
bismethylenedioxyprotopapaverine,  m.  p.  170 — 172°  [picrate,  m.  p. 
199—202°  (decomp.)],  by  dissolving  in  acetic  acid,  saturating  for 
12  hrs.  with  hydrogen  bromide,  and  reducing  the  9-bromo  compound 
so  formed  by  adding  zinc  powder  at  25 — 50°.  Papaverine  is 
readily  obtained  from  papaverinol  in  a  similar  manner,  but  the 
yield  by  reduction  of  papaveraldine  with  zinc  dust  and  acetic 
anhydride  (Stuchlik,  A.,  1901,  i,  41)  is  not  satisfactory. 

When  tetrahydropapaverine  is  oxidised  with  iodine,  the  product 
is  6:7:3':  4'-tetramethoxy-9-keto-3  :  4-dihydroprotopapaverine 
[identical  with  the  substance  prepared  by  Buck,  Haworth,  and 
Perkin  (T.,  1924,  125,  2176)  by  air-oxidation  of  the  corresponding 
benzyldihydroisoquinoline],  together  with  two  feebly  basic  sub¬ 
stances,  m.  p.  300°  and  163 — 167°.  C.  H. 

Alkaloids  of  the  Calabar  Bean.  XIV.  Constitution  of 
Eserine  and  Oxyeserine  Derivatives.  M.  Polonovski  and 
M.  Polonovski  (Bull.  Soc.  chim.,  1925,  [iv],  37,  744 — 759). — 
Results  already  published  (this  vol.,  i,  151,  293)  are  discussed  in 
relation  to  the  work  of  Stedman  and  Barger  (this  vol.,  i,  292).  The 
low  yields  of  oxyeseretholemethine  (Stedman  and  Barger’s  dehydro- 
eseretholemethine)  obtained  in  oxidising  eseretholemethine  with 
hydrogen  peroxide  are  partly  due  to  the  formation  of  a  N -oxide, 
CieH2403N2,  m.  p.  60°,  aD  —38°,  which  is  readily  soluble  in  water 
but  nearly  insoluble  in  ether.  The  oxide  yields  a  hydrochloride,  m.  p. 
198°,  and  is  converted  into  oxyeseretholemethine  when  reduced  with 
zinc  and  hydrochloric  acid.  The  structure  (I)  is  suggested  for  this 
oxide,  whilst  the  sulphone  ether,  m.  p.  193 — 194°  (decomp.),  precipi- 
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tated  by  passing  sulphur  dioxide  into  its  aqueous  solution  is 
probably  (II). 


i - iCMe-CH2-CH2-NMe2 

IJco 


•  I  'CO 
NMe 


CMe’CHg-CHg-NMeo 


/\ 

o— SOo 


The  amine  oxide  is  obtained  by  the  action  of  hydrogen  peroxide  on 
oxyeseretholemethine  itself,  whilst  analogous  amine  oxides  are 
similarly  obtained  from  oxyeserolemethine  and  oxyeserimethine. 
The  N -oxide  of  oxyeserolemethine  has  m.  p.  180°,  aD  —29°.  Oxy¬ 
eserolemethine,  m.  p.  171°,  is  readily  obtained  by  oxidising  eserine 
nitromethiodide  with  hydrogen  peroxide,  a  reaction  which  shows 
that  the  presence  of  iodine  is  not  essential  for  the  passage  from  the 
eserine  to  the  oxyeserine  series.  The  passage  from  the  geneserine 
to  the  oxyeseroline  series  can  be  achieved  in  the  absence  of 
oxidising  agents  in  the  methylation  of  geneserine  with  methyl 
sulphate  and  methyl  alcohol,  the  product  consisting  of  oxyeseri¬ 
methine  and  oxyeserolemethine.  Geneserine  is  converted  by 
alcoholic  ethyl  bromide  into  eserine  and  oxyeseriethine,  [a]D  —72°, 
this  substance,  when  hydrolysed,  yielding  the  corresponding  phenolic 
derivatives.  Oxyeserole-ethine  (III)  has  m.  p.  166 — 167°.  Ethyl- 

(mf  \ - CMe-CH2-CH,-NMeEt  OEt/^, - -(.'Mi- 

(III.)  l^/lco  k/\/CH  (IV') 

NMe  NMe 


physostigmol  (IV),  m.  p.  86°,  is  obtained  by  the  distillation  of 
eserethole  or  of  eserethole  hydrochloride  at  200 — 220°  in  a  vacuum, 
when  methylamine  is  eliminated,  whereas  eserethole  methiodide  yields 
only  dimethylamine.  Geneserine,  when  heated  in  absolute  alcohol 
with  sodium  ethoxide  and  methyl  iodide  yields  a  hydriodide, 
Ci5H2302N2I,  m.  p.  244°,  of  O-methyloxyeserolemethine.  This  salt 
is  converted  by  potassium  carbonate  into  an  ether-soluble  base. 
Geneseroline  yields  the  same  hydriodide,  but  with  a  larger  excess  of 
methyl  iodide,  or  on  starting  from  oxyeserimethine,  besides  an 
iodo  derivative,  m.  p.  200°,  a  methiodide,  C16H2702N2I,  m.  p.  153° 
(not  decomposed  by  potassium  carbonate),  is  almost  exclusively 
formed. 


Oxyeserolemethine  methiodide,  m.  p.  278°,  when  heated  in  a 
vacuum  at  280 — 290°  decomposes  in  two  ways,  the  first  reaction 
yielding  methyl  iodide  and  oxyeserolemethine,  m.  p.  171°,  whilst  the 


second  yields  trimethylamine  and  oxyeserolene,  m.  p.  224°,  [a]D 
—85°  ( picrate ,  m.  p.  215°),  OH*C12H13ON*NMe3I — >NMe3,HI-f- 
..  OH*C12H12ON.  When  reduced  with  hydrogen 

OHj^  - rCMeEt  in  the  presence  of  colloidal  platinum,  oxy- 

I  )'  JCO  eserolene  is  converted  into  hydro-oxyeserolene 

NMe  (V)’ m-  P*  199-200°- 

Ethyloxyeserolene  (oxyetheserolene)  is  also 

( v‘'  obtained  by  direct  ethylation  of  oxyeserimethine 


with  ethyl  p- toluenesulphonate.  Oxyeseretholemethine  when  heated 
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at  275°  in  a  vacuum  similarly  decomposes  in  two  ways,  yielding 
trimethylamine  and  ethyloxyeserolene,  and  methyl  iodide  and  oxy- 
eseretholemethine.  R-  B. 

Preparation  of  Monobromo-  and  Monochloro-codeine  and 
their  Behaviour  on  Catalytic  Reduction.  E.  Speyer  and  H. 
Rosenfeld  ( Ber .,  1925,  58,  [-B],  1110 — 1113). — Codeine  hydro¬ 
chloride  is  converted  when  warmed  with  hydrogen  peroxide  in 
formic  acid  solution  into  chlorocodeine,  m.  p.  175 — 176°,  [a]1,? 
— 147-21°  in  alcohol.  Codeine  hydrobromide  is  transformed 
similarly  into  bromocodeine.  Catalytic  hydrogenation  of  the  latter 
substance  in  the  presence  of  palladised  charcoal  gives  in  well- 
defined  stages,  successively  bromodihydrocodeine,  m.  p.  190°,  and 
dihydrocodeine,  whereas  chlorocodeine  is  reduced  only  to  chloro- 
dihydrocodeine,  m.  p.  196°.  H.  W. 

Action  of  Thionyl  Chloride  on  Codeine  and  its  Isomerides. 

E.  Speyer  and  H.  Rosenfeld  (Ber.,  1925,  58,  [JB],  1113 — 1116). — 
P-Chlorocodeide,  m.  p.  153°,  is  readily  obtained  by  boiling  a  solution 
of  a-chlorocodeide  in  tetrahydronaphthalene  or,  preferably,  bromo- 
benzene,  the  yield  being  70 — 75%.  The  action  of  thionyl  chloride 
on  i//-codeine  at  0°  gives  a-chlorocodeide,  m.  p.  148°,  [a]1^’  — 385-2° 
in  alcohol,  whereas  (3-chlorocodeide  is  obtained  exclusively  under 
similar  conditions  from  allo-ifj- codeine  and  isocodeine.  The  con¬ 
versions  of  ^-codeine  and  codeine  into  p-chlorocodeide  by  fuming 
hydrochloric  acid  under  pressure  is  probably  due  to  secondary  change 
of  the  a-chlorocodeide  produced  initially.  H.  W. 

Action  of  Sodium  Hyposulphite  on  Bromocodeinone.  E. 

Speyer  and  H.  Rosenfeld  (Ber.,  1925,  58,  [JB],  1117 — 1119). — 
Reduction  of  bromocodeinone  with  warm  sodium  hyposulphite 
solution  followed  by  treatment  of  the  ice-cold  solution  with  sodium 
hydroxide  gives  a  colourless,  amorphous,  halogen-free  base  which 
gives  non-crystalline  salts.  It  is  converted  by  warm  sodium 
hydroxide  solution  into  a  crystalline  substance,  C18H2103N,  m.  p. 
240 — 241°  (decomp.)  [picraie,  decomp,  about  210°].  The  presence 
of  a  tertiary  nitrogen  atom  is  established  by  the  production  of  an 
amorphous  methiodide  and  of  the  ketonic  group  by  the  isolation  of 
the  oxime,  C18H2203N2,  decomp.  266 — 270°.  The  insolubility  of  the 
base  in  sodium  hydroxide  solution  shows  the  oxygen  bridge  of  the 
original  material  to  remain  intact,  whereas  it  is  ruptured  by  reduction 
at  prepared  lead  electrodes,  giving  amorphous  products  which 
yielded  only  amorphous  salts.  It  is  suggested  that  the  new  base 
is  dehydro- %codeinone .  H.  W. 

Dihydr otheb enine  and  its  Degradation.  E.  Speyer  and  H. 
Rosenfeld  (Ber.,  1925,  58,  [JB],  1120 — 1124). — Thebenine  hydro¬ 
chloride  is  converted  by  boiling  aqueous  sodium  hyposulphite 
solution  into  dihydrothebenine  thiosulphate,  m.  p.  194 — 195°,  which 
with  ammonia  yields  dihydrothebenine  (I)  (+H20),  decomp.  147 — 
148°  (hydrochloride,  decomp.  237 — 238°  ;  N -methyldihydrothebenine 
hy  dr  iodide,  m.  p.  130 — 131°).  Attempts  to  methylate  the  compound 
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exhaustively  failed,  owing  to  the  presence  of  the  phenolic  hydroxy 
groups,  but  it  is  converted  by  sodium  hydroxide  and  methyl  sulphate 
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into  dimethoxydihydrothebenininemethine  methosulphate,  decomp. 
270 — 271°,  from  which  the  corresponding  quaternary  iodide,  decomp. 
245°,  is  derived.  Silver  oxide  converts  the  iodide  into  the  hydroxide, 
which  is  decomposed  by  boiling  potassium  hydroxide  solution  into 
trimethylamine  and  “  methoxydihydrothebenol  ”  (II),  m.  p.  133 — 134°. 
Reduction  of  the  latter  substance  with  red  phosphorus  and  hydriodic 
acid  (d  1-7)  at  220°  gives  an  oil,  b.  p.  300 — 310°,  which  yields  a 
picrate,  decomp.  212—214°.  H.  W. 


Action  of  Cyanogen  Bromide  on  Thebaine.  E.  Speyer  and 
H.  Roseneeld  ( Ber .,  1925,  58,  [-B],  1125 — 1128). — The  action  of 
cyanogen  bromide  on  thebaine  in  the  presence  of  chloroform  has 
yielded  a  small  amount  of  a  substance  to  which  von  Braun  (A., 
1914,  i,  1138)  has  assigned  the  composition  C20H20O3N2.  The 
compound,  m.  p.  146 — 147°,  is  much  more  readily  produced  if 
glacial  acetic  acid  is  used  as  solvent;  it  has  the  composition 
C18H1603N2.  The  changes  in  colour  observed  during  the  reaction 
and,  particularly,  the  presence  of  only  one  methoxyl  group  in  the 
molecule  show  the  compound  to  be  cyanonorthebenine  (I).  Attempts 
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to  obtain  the  substance  from  cyanogen  bromide  and  thebenine 
and  to  hydrolyse  it  to  northebenine  were  unsuccessful.  In  dilute 
acetic  acid  solution  in  the  presence  of  palladised  charcoal  it  absorbs 
4  mols.  of  hydrogen,  and  the  oily  base  thus  obtained  is  converted  by 
methyl  iodide  into  the  compound  (II),  m.  p.  298 — 299°.  H.  W. 

Dissociation  of  Salts  of  Narcotine  and  optimum  Conditions 
for  its  Extraction.  R.  Fabre  and  E.  Parinatjd  ( Compt .  rend., 
1925,  180,  2077—2079;  cf.  Otto,  A.,  1896,  ii,  508).— Narcotine 
hydrochloride  is  dissociated  more  in  aqueous  solution  than  the 
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sulphate.  All  the  narcotine  present  in  solutions  of  the  hydro¬ 
chloride,  sulphate,  or  tartrate  may  be  extracted  by  a  continuous 
process  by  means  of  chloroform,  ethyl  alcohol,  or  benzene.  Extrac¬ 
tion  of  solutions  of  the  hydrochloride  with  chloroform  is  the  most 
rapid  method.  L.  F.  H. 

Synthesis  of  l-Aryl-2-pyrrolidones.  P.  Lipp  and  F.  Caspers 
{Ber.,  1925,  58,  [B],  1011 — 1014). — y-Chloro-w-butyryl  chloride, 
b.  p.  59 — 60°/ll  mm.,  conveniently  prepared  by  the  action  of 
thionyl  chloride  on  y-chloro-w-butyrie  acid  in  the  presence  of  light 
petroleum,  is  transformed  by  aniline  into  the  corresponding  anilide , 
m.  p.  69 — 70°,  and  thence  by  cautious  treatment  with  molten 
potassium  hydroxide  into  l-phenyl-2-pyrrolidone,  m.  p.  68 — 69°. 
Similarly,  y-chloro-n-butyro-p-toluidide,  m.  p.  91 — 92'5°  (corr.)  after 
softening,  affords  l-p-tolyl-2-pyrrolidone,  m.  p.  88 — 89°  (corr.) 
[ picrate ,  m.  p.  121 — 122°  (corr.)].  H.  W. 

Colour  Reactions  of  Tryptophan  with  Aldehydes.  A. 

Blanchetiere  ( Compt .  rend.,  1925,  180,  2072 — 2074;  cf.  A., 
1907,  ii,  320  ;  1908,  ii,  76  ;  1910,  ii,  559  ;  1912,  i,  401 ;  1920,  ii,  786). 
— Pure  tryptophan  does  not  give  the  colour  reaction  with  phos¬ 
phoric  acid  described  by  Romieu  (this  vol.,  i,  607),  the  presence  of 
an  aldehyde  being  necessary.  Sulphuric  acid  yields  the  same 
reaction  as  phosphoric  acid.  The  substitution  of  phosphoric  acid 
for  sulphuric  acid  in  the  condensation  of  tryptophan  with  vanillin 
(Steensma,  A.,  1906,  ii,  315)  results  in  an  increased  sensitivity,  and 
the  reaction  may  be  used  for  the  determination  of  tryptophan. 

L.  F.  H. 

Reactions  of  S-Ketonic  Nitriles.  C.  F.  H.  Allen  (J.  Amer, 
Chem.  Soc.,  1925,  47,  1733 — 1741). — ^-Nitrophenylacetonitrile 
yields  two  stereoisomeric  additive  products  (I)  with  phenyl  styryl 
ketone,  the  addition  taking  place  more  readily  than  with  the  cyano- 
acetic  acid  derivatives.  Both  additive  products  yield  the  same 

CHPh-CH2-COPh  CHPh-CH’.CPh 

(I.)  N02-C6H4-CH-CN  N02-C6H4*CH-C0— NH  (II.) 

tetrahydropyridine  derivative  (I),  but  the  reaction  is  no  more 
rapid  than  with  the  unsubstituted  nitriles  (Kohler  and  Allen,  A., 
1924,  i,  855),  differences  being  more  probably  due  to  limited  solu¬ 
bilities  than  to  activity  of  the  a-hydrogen  atom.  Although  this 
transformation  does  not  take  place  in  the  presence  of  acetyl  chloride 
to  exclude  traces  of  water,  the  cyanoacetamide  additive  product, 
COPh*CH2*CHPh*CH(CN)*CO*NH2  (Kohler  and  Souther,  A.,  1923, 
i,  243),  undergoes  transformation  to  the  tetrahydropyridine  deriv¬ 
ative  either  in  the  presence  of  acetyl  chloride  or  in  dimethylaniline. 
It  is  therefore  concluded  that  in  the  formation  of  tetrahydropyridine 
derivatives  from  8-ketone  nitriles  the  first  stage  of  the  reaction  is 
the  addition  of  water,  forming  an  amide  which  then  undergoes 
ring  closure  : 

CHR-CELj-COR'  CHR-CH2-COR'  CHR-CHICR' 

CHR"-CN  CHR''-eO-NH2  CHR'-CONH 
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jj-Nitrobenzyl  cyanide  and  phenyl  styryl  ketone  in  methyl 
alcoholic  solution  and  the  presence  of  a  trace  of  alkali  give  a  mixture 
of  y -benzoyl-^  -phenyl  -  a  -  p -nitrophenylbutyron  itrile,  m.  p.  144°  (yield 
65%),  with  its  stereoisomeride,  m.  p.  126°  (yield  19%).  Hydrogen 
bromide  in  glacial  acetic  acid  converts  both  isomerides  (yield  92%) 
into  2-ketoA  :  6-diphenyl-3-p-nitrophenyltetrahydropyridine,  m.  p. 
236°,  which  with  sodium  nitrite  in  glacial  acetic  acid  yields  2-hydroxy- 
4  :  Q-diphenyl-3-p-nitrophenylpyridine  (II),  yellow  prisms,  m.  p. 
311 — 312°  (decomp.).  In  hot  carbon  tetrachloride,  hydrogen 
bromide  gives  a  yellow  precipitate  (yield  90%)  of  the  “  amide 
bromide.”  That  from  the  nitrile,  m.  p.  126°,  had  m.  p.  118 — 119° 
and  the  composition  C^H-tgOgN^HBr.  The  intermediately  formed 
y-benzoyl-$-phenyl-cL-p-nitrophenylbutyramide ,  m.  p.  214 — 215°,  is 
formed  in  practically  quantitative  yield  on  dissolving  either  nitrile 
in  sulphuric  acid  and  diluting  with  water  or  alcohol.  On  treatment 
with  benzoyl  chloride,  acetyl  chloride,  or  hydrogen  bromide-acetic 
acid,  it  yields  the  tetrahydropyridine  derivative  (II),  m.  p.  236°, 
whilst  its  structure  is  confirmed  by  its  synthesis  by  condensing 
j?-nitrophenylacetamide  and  phenyl  styryl  ketone  in  the 
presence  of  sodium  methoxide.  Both  nitriles  react  readily  with 
bromine  in  acetic  acid,  yielding  the  types  of  bromine  compound 
previously  obtained  from  unsaturated  nitriles  (Kohler  and  Allen, 
loc.  cit.). 

The  isomeride,  m.  p.  126°,  yields  2-bromoA  :  6-diphenyl-3-p-nitro- 
phenylpyridine,  m.  p.  191° ;  the  nitrile,  m.  p.  144°,  yields  a  mixture 
of  two  isomeric  <x-bromo-y-benzoyl-a.-p-nitrophenylbutyronitriles ,  m.  p. 
151°  and  191°.  Both  isomerides  are  converted  into  the  pyridine 
derivative  by  hydrogen  bromide  in  acetic  acid.  In  warm  pyridine 
or  with  potassium  acetate  in  acetic  acid,  both  isomerides  yield  a 
mixture  of  three  isomerides  which  do  not  react  with  bromine  or 
permanganate  and  in  which  the  cyano  group  cannot  be  hydrolysed. 
They  melt  at  170°,  144°,  and  151°,  the  former  predominating  from 
the  higher  melting  bromo-nitrile,  the  two  latter  from  the  lower 
melting  bromo-nitrile,  and  are  provisionally  regarded  as  1  -cyano- 
3-benzoyl-2-phenyl- 1 -p-nitrophenylcyolopropanes.  B.  B. 


Pyridonemethides  [Methylenedihydropyridines].  O.  Mumm 
[with  K.  Behrens,  A.  von  Fischer-Treuenfeld,  G.  Hingst,  W. 
Lund,  O.  Mrozek,  J.  Sonksen,  and  O.  Tonn]  ( Annalen ,  1925,  443, 
272 — 309;  cf.  A.,  1924,  i,  83). — A  study  of  pyridonemethides, 
synthesised  by  the  reactions  previously  described,  derived  from  a 
series  of  pyridine  derivatives.  The  methosulphates  (I)  of  ethyl 
Methyl-,  m.  p.  130-5°,  4-isobutyl-,  m.  p.  115°  after  sintering  at  103°, 


COoEt^^COoEt  C02EtIr/'V02Et  C02Et/%C02Et 

4  J-  J<Me  4  J-ch 2 

\#  \/  CN  2 

(I.)  /Nv  (ii.)  NMe  NMe  (in.) 

Me/  xHS04 

4-fur yl-,  m.  p.  152 — 153°,  and  4-phenyl- 1  :  6-dimethylpyridine- 
3  :  5-dicarboxylate,  m.  p.  150 — 152°,  are  described,  as  well  as  the 
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if/- cyanides  ( 2-cyano  derivatives)  (II)  of  the  following  ethyl  1 -methyl - 
2  :  3 -dihydropyridine-3  :  5 -dicarboxylates  :  2  :  Q-dimethyl-,  m.  p.  131° ; 
2  :  Q-dimethyl-4-ethyl- ,  m.  p.  -92° ;  2  :  Q-dimethyl-4-isobutyl-,  m.  p. 
67°;  4-p -anisyl-2  :  Q-dimethyl-,  m.  p.  117 — 118°;  and  4-m -nitro- 
phenyl-2  :  Q-dimethyl-,  m.  p.  151-5°.  From  these  the  following 
pyridonemethides  (III)  were  prepared  :  1  :  Q-dimethyl-,  m.  p.  110° 
(impure);  1  :  4  :  6-trimethyl-  ( loc .  cit.)\  1  :  Q-dimethyl-4-ethyl- , 
yellow,  m.  p.  78°  (perchlorate,  m.  p.  111-5°);  1  :  Q-dimethyl-4-iso- 
butyl-,  yellow,  m.  p.  47°  ( perchlorate ,  m.  p.  140 — 141°;  picrate, 
m.  p.  117 — 118°);  4-furyl-l  :  Q-dimethyl-,  reddish-brown,  m.  p. 
81°  ( perchlorate ,  m.  p.  156 — 157°;  picrate,  m.  p.  119 — 120°),  rapidly 
oxidising  on  exposure  to  air  or  oxygen  to  a  peroxide,  C18H2107N, 
dark  brown,  hygroscopic ;  4-phenyl-l  :  Q-dimethyl-,  red,  m.  p. 
110 — 111°  (decomp.)  (perchlorate,  m.  p.  191 — 192°);  4-p-anisyl- 
1  :  Q-dimethyl-,  yellowish-red,  m.  p.  94 — 95°;  and  4-m -nitrophenyl- 
1  :  Q-dimethyl-,  dark  red,  m.  p.  76 — 78°  ( perchlorate ,  m.  p.  158 — 
159°); 

When  suspended  in  water,  the  methides  undergo  a  transform¬ 
ation  according  to  the  scheme  : 


-Acoji 

NMe 

_/'\c°Me 

4  W° 

\40Et 

NHMe 


YY°2Et 

4  j<-Me 
\/  OH 
NMe 


-EtOH 
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4\cOMe 
\/°  (iv.) 
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_A 


NHMe 


N-NHPh 
CMe 
0  (V.) 
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Phenylhydrazine  in  absolute  ether  effects  an  analogous  change, 
the  products  being  the  corresponding  phenylhydrazones  (V).  Ethyl 

3- acetyl-l  :  Q-dimethyl-  cc-pyridone  -  5  -  car  boxy  late,  m.  p.  131°,  see  (IV) 
(phenylhydrazone,  m.  p.  194°),  and  its  following  4 -substitution  pro¬ 
ducts  are  described  :  4-methyl-  (phenylhydrazone,  m.  p.  191 — 192°) ; 

4- iso  butyl-,  m.  p.  87°;  4-furyl-,  m.  p.  137°  (phenylhydrazone,  m.  p. 
204 — 205°) ;  4-phenyl-,  m.  p.  141 — 142° ;  4-p -anisyl-,  m.  p.  126— - 
127°  (phenylhydrazone,  m.  p.  231 — 232°);  and  4-m -nitrophenyl- , 
m.  p.  137 — 138°  (phenylhydrazone,  m.  p.  188 — 189°).  The  above 
pyridones,  when  boiled  with  alkali,  are  hydrolysed  to  the  corre¬ 
sponding  3-acetyl-l  :  6-dimethyl-a-pyridone-5-carboxylic  acids  (VI), 
of  which  (VI),  m.  p.  255°,  is  described,  and  its  4 -ethyl,  m.  p.  201°; 
4-\sobutyl,  m.  p.  209 — 210°;  4-furyl,  m.  p.  220 — 222°  (decomp.), 
and  4-p -anisyl  derivative,  m.  p.  237°.  The  carboxyl  group  of  the 


(VI.) 


COoH 


/V 


COMe 


Me^4=0 

NMe 


C02Et4Y°2Et  /tttT  \ 

2  J  UMe  (VH.) 

\/  H 
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above  acids  is  eliminated,  by  treatment  with  concentrated  hydro¬ 
chloric  acid,  with  production  of  the  corresponding  3-acetyl-l  :  Q-di- 
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methyl- ct-pyridones,  whilst  concentrated  sulphuric  acid  also  elimin¬ 
ates  the  acetyl  group,  with  formation  of  a-pyridones,  of  which 

1  :  6-dimethyl- <x-pyridone,  m.  p.  about  352°,  and  4-furyl-l  :  6-di¬ 
methyl- cc-pyridone,  m.  p.  153*5°,  are  described. 

Reduction  of  the  corresponding  methides  with  hydrogen,  in 
alcohol,  ethyl  acetate,  or  hexane,  in  presence  of  platinum  sponge, 
affords  the  following  products  (VII)  :  ethyl  1:2:  6-trimethylA-ethyl- 

2  :  3-dihydropyridine-3  :  5-dicarboxylate,  m.  p.  52°,  and  the  corre¬ 
sponding  4-iso  butyl,  yellow,  b.  p.  140°/Ol  mm.,  4 -furyl,  yellow, 
m.  p.  98°,  4 -phenyl,  yellow,  m.  p.  127 — 128°,  4--p-anisyl,  m.  p. 
106 — 107°,  and  4-m -nitrophenyl  derivative,  yellow,  m.  p.  112 — 113°. 

Reduction  of  the  methosulphate  of  ethyl  4-furyl-2  :  6-dimethyl- 
pyridine-3  :  5-dicarboxylate  with  sodium  amalgam  and  water  under 
continuous  neutralisation  with  acetic  acid  affords  ethyl  4-furyl- 
1:2:  6-trimethyl- 1  :  4-dihydropyridine-3  :  5-dicarboxylate,  (VIII), 
m.  p.  96°,  an  analogous  1  :  4-dihydro  compound,  m.  p.  89°,  also 
accompanying  the  above  2  :  3-dihydro  compound  of  m.  p.  52°, 
whilst  further  reduction  of  the  above  4-anisyl-2  :  3-dihydro  com¬ 
pound  yields  ethyl  4-anisyl-l  :  2  :  6-trimethyl-l  :  2  :  3  :  6 -tetrahydro- 
pyridine-3  :  5-dicarboxylate  (IX),  yellow,  b.  p.  200 — 201°/1*2  mm. 


H\/C4H30 

(VIII )  ^02Et|j//\c02Et 
K  ]  Me^^'Me 

NMe 
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The  above  4-phenylpyridonemethide  yields,  on  treatment  with 
methyl  iodide  and  methyl  sulphate,  respectively,  the  methiodide, 
m.  p.  167°  (decomp.),  and  methosulphate,  m.  p.  160 — 161°,  of  ethyl 
4-phenyl-6-methyl-2-ethylpyridine-3  : 5-dicarboxylate.  The  meth¬ 
iodide  of  the  corresponding  2  :  6-dimethyl  derivative  has  m.  p.  173 — 
174°  (decomp.).  The  action  of  cold  sodium  hydroxide  on  the 
above  methosulphate  affords  a  compound,  m.  p.  108 — 110°  (decomp.) 
( perchlorate ,  m.  p.  173°),  closely  resembling  the  methide  of  which 
it  is  a  homologue.  This  affords  in  turn  a  methosulphate,  m.  p. 
160 — 161°,  from  which  a  further  homologous  methide,  m.  p.  107 — 
108°,  was  obtained. 

The  methides  combine  with  carbon  disulphide  (cf.  Schneider, 
Gaertner,  and  Jordan,  A.,  1924,  i,  551 ;  Rosenhauer,  ibid.,  1236), 
probably  according  to  the  scheme  : 


CO,Et/V!02Et 
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Compounds  of  this  series  (IX)  were  prepared  from  the  above  4-ethyl-, 
red,  m.  p.  181°  ( hydrochloride  and  perchlorate) ;  4-\sobutyl-,  reddish- 
violet,  m.  p.  198 — 200°  ( hydrochloride ) ;  and  4-p -anisyl-methide , 
violet,  m.  p.  229 — 230°.  Phenylthiocarbimide  reacts  similarly  and 
derivatives  (X)  from  ethyl  1  :  6-dimethylpyridonemethide-3  :  5-dicarb- 
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oxylate,  dark  red,  m.  p.  261°  ( hydrochloride ),  and  from  the  correspond¬ 
ing  1:4:  6 -trimethyl-,  carmine-red,  m.  p.  264 — 265°  ( hydrochloride ), 
the  1  :  6-dimethyl-4-ethyl- ,  m.  p.  239°  ( hydrochloride ,  dihydrochloride, 


(X. 


C0oEt/^/C°\NPh 


C02Et 


//  ^/C02Et 


NMe 


NMe 


CH 


NHPh  ,VT  , 

l  (XI.) 

/CO 


and  perchlorate),  the  1  :  6-dimethyl-4-\mbutyl-,  red,  m.  p.  221° 
(i dihydrochloride ),  the  4-furyl-l  :  6-dimethyl -,  dark  red,  m.  p.  233 — • 
235°  (decomp.),  the  4-p-anisyl-l  :  6-dimethyl-,  similar,  m.  p.  273° 
(decomp.),  and  the  4-m -nitrophenyl-l  :  6 -dimethyl-pyridone  methide, 
similar,  m.  p.  247°  (decomp.),  are  described. 

Reaction  of  the  methides  with  phenylcarbimide  proceeds  similarly, 
but  the  primary  additive  compounds  (XI)  can  be  isolated.  These 
are  converted,  by  boiling  in  alcoholic  solution,  into  the  dicyclic 
derivatives  (XII)  or  (XIII).  The  following  are  described  :  from 
the  1  :  6 -dimethylpyridonemethide,  the  additive  product  (XI),  yellow, 
m.  p.  251°;  from  the  1  :  4 -dimethylpyridonemethide,  additive  product 
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(XI),  golden-yellow,  m.  p.  137 — 139°,  with  loss  of  alcohol  and  con¬ 
version  into  the  dicyclic  derivative  (XII),  m.  p.  212 — 213°;  from 
the  4-ethyl-l  :  6-dimethylpyridonemethide,  the  additive  product  (XI), 
reddish-yellow,  m.  p.  about  131°,  and  the  dicyclic  derivative,  m.  p. 
217°  ( hydrochloride ,  yellow) ;  from  the  1  :  6-dimethyl-4-isobutyl- 
pyridonemethide,  additive  product,  brown,  m.  p.  117 — 119°,  the 
dicyclic  derivative  (XII),  m.  p.  227 — 228°  ( hydrochloride ),  and  its 
isomeride  (XIII),  m.  p.  161° ;  from  the  4-furyl-l  :  6-dimethylpyridone¬ 
methide,  additive  product,  brown,  m.  p.  157 — 158°,  and  the  dicyclic 
derivative,  brick-red,  m.  p.  257 — 258°;  from  the  4-p-anisyl-l  :  6- 
dimethylpyridonemethide,  additive  product,  m.  p.  169°,  and  the 
dicyclic  derivative,  m.  p.  295 — 300° ;  and  from  the  4-m-nitro- 
phenyl- 1  :  6-dimethylpyridonemethide,  the  additive  product,  yellow, 
m.  p.  151 — 152°,  and  the  dicyclic  derivative,  eosin-red,  m.  p.  283°. 

In  addition,  the  1:4: 6-trimethylpyridonemethide  forms  an 
additive  product  with  2  mols.  of  phenylcarbimide,  m.  p.  135°  after 
sintering  at  122°,  which  yields  two  isomeric  dicyclic  compounds. 


(XIV.) 


CH2-CONPh 
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NMe  111 
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(XIV),  yellow,  m.  p.  228 — 229°,  and  (XV),  brownish -red,  m.  p. 
158 — 160°  after  sintering  at  145°,  the  allottment  of  the  two  formulae 
being  uncertain.  F.  G.  W. 
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Synthetical  Experiments  in  the  isoQuinoline  Group.  I. 

R.  D.  Haworth  and  W.  H.  Perkin,  jun.  (J.  Chem.  Soc.,  1925, 
127,  1434 — 1444). — In  the  preparation  of  2  :  3-dimethoxybenzalde- 
hyde  by  the  methylation  of  o- vanillin  a  small  quantity  of  2  :  3 -di- 
methoxybenzaldehyde  dimethylacetal,  b.  p.  134 — 136° /II  mm.,  is 
formed.  2  :  3 -Dimethoxy benzyl  bromide,  m.  p.  27 — 29°,  prepared 
from  the  alcohol  in  dry  benzene  saturated  with  hydrogen  bromide, 
has  strong  lachrymatory  and  sternutatory  effects.  It  combines 
with  6  :  7-dimethoxyisoquinoline  to  form  an  iso quinolinium  bromide, 
m.  p.  114°  [softens  109°;  iodide,  m.  p.  204 — 205°;  periodide,  m.  p. 
159 — 160°],  which  with  excess  of  alkali  gives  the  (//-base,  1  -hydroxy  - 
6:7:2':  3' -tetramethoxy-2-benzyl-l  :  2-dihydroisoquinoline  ( stannous 
chloride  derivative,  m.  p.  163 — 164°).  The  corresponding  1  -cyano 
compound,  m.  p.  120 — 122°,  is  formed  by  adding  potassium  cyanide 
to  the  isoquinolinium  bromide.  6:7:2':  3' -Tetramethoxy-2-benzyl- 
1-iso quinoline,  m.  p.  171°,  is  prepared  from  the  /.soquinolinium 
bromide  by  the  action  of  aqueous  alkaline  ferricyanide  or  of  alcoholic 
potassium  hydroxide.  Reduction  of  the  isoquinolinium  bromide 
with  tin  and  hydrochloric  acid  yields  6:7:2':  3' -tetramethoxy-2- 
benzyl-1  :  2  :  3  :  \-tetrahydroisoquinoline,  m.  p.  112 — 113°  ( stannous 
chloride  derivative,  m.  p.  109 — 110°),  which  is  converted  by  iodine 
and  potassium  acetate  into  6:7:2':  3' -tetramethoxy-2-benzyl-3  :  4- 
dihydroisoquinolinium  iodide,  m.  p.  200°.  From  a  solution  of  the 
corresponding  chloride  sodium  hydroxide  precipitates  the  (//- base, 
l-hydroxy-Q  :  7  :  2'  :  3' -tetramethoxy-2-benzyl-l  :  2  :  3  :  4 -tetrahydroxy- 
isoquinoline  (picrate,  m.  p.  135° ;  zinc  chloride  double  salt,  m.  p.  158 — 
160°).  From  the  dihydrofsoquinolmium  iodide  there  is  obtained, 
by  boiling  with  aqueous-alcoholic  potassium  hydroxide,  6  :  7  :  2'  :  3'- 
tetramethoxy -2-benzyl-3  :  4-dihydro- 1  -isoquinolone,  m.  p.  160°,  or  by 
condensation  with  nitromethane,  the  tetramethoxybenzyl-l-nitro- 
methyltetrahydroisoquinoline,  m.  p.  Ill — 112°,  from  which,  by 
reduction,  only  methylamine  and  the  (/-base  are  obtainable. 

2  :  3-Dimethoxybenzyl  bromide  reacts  with  norhydrohydrastinine 
to  form  a  quaternary  ammonium  bromide,  which,  condensed  with 
nitromethane,  yields  6  :  l-methylenedioxy-2'  :  3' -dimethoxy -2-benzyl- 
l-nitromethyl-l  :  2  :  3  :  A-tetrahydroisoquinoline,  m.  p.  135 — 136°, 
from  which  also  no  oxime  is  obtained  by  reduction. 

l-Cyano-6  :  7  :  2'  :  3'-tetramethoxy-2-benzyl-l  :  2  :  3  :  4t-tetrahydro- 
isoquinoline,  m.  p.  125°,  the  (//-cyanide  prepared  from  the  above 
dihydroisoquinolinium  iodide  (m.  p.  200°)  reacts  with  magnesium 
methyl  iodide  in  anisole  to  give  tetramethoxybenzyl-l-methyltetra- 
hydroisoquinoline  ( picrate ,  m.  p.  157 — 158°),  but  attempts  to  oxidise 
this  to  a  dihydro  compound  and  thence  to  an  aldehyde  by  con¬ 
densation  with  nitrosodimethylaniline  were  unsuccessful. 

1-Cyano-Q  :  7  -  dimethoxy  -  2  -benzoyl  - 1  :  2-dihydroisoquinoline,  m.  p. 
164°,  is  obtained  from  6  : 7 -dimethoxy/soquinoline,  potassium 
cyanide,  and  benzoyl  chloride.  2  :  3 -Dimethoxy benzoyl  chloride, 
prepared  from  the  acid  by  heating  with  thionyl  chloride,  similar^ 
gives  1-cyano-Q  :  7  :  2'  :  3' -tetramethoxy-2-benzoyl-l  :  2-dihydroiso¬ 
quinoline,  m.  p.  181°.  Either  of  these  cyano-benzoyl  compounds 
is  converted  by  hydrogen  chloride  in  dry  chloroform  into  6  : 1-di- 


ORGANIC  CHEMISTRY. 


i.  969 


methoxyisoquinoline-l-carboxylamide,  m.  p.  168 — 169°  ( mercuric 
chloride  additive  compound  described),  together  with  a  small  amount 
of  the  1-carboxylic  acid  (Goldschmiedt,  A.,  1886,  478;  1888,  302), 
which  also  forms  a  crystalline  mercuric  chloride  compound.  The 
amide  reacts  with  2  :  3-dimethoxybenzyl  bromide  to  give  an 
ammonium  bromide,  m.  p.  above  250°,  which  is  reduced  by  tin  and 
hydrochloric  acid  to  6:7:2'  :  3' -tetramethoxy -2-benzyl-l  :  2  :  3  :  4- 
tetrahydroi&oquinoline-l-carboxylamide,  m.  p.  192°,  obtainable  less 
satisfactorily  by  treating  the  ^-cyanide  of  m.  p.  125°  (see  above) 
with  hydrogen  chloride  and  zinc  chloride  in  anisole.  It  is  not 
hydrolysed  by  boiling  concentrated  hydrochloric  acid  or  alcoholic 
potassium  hydroxide. 

Anhydrocotarnine-nitromethane  is  reduced  by  zinc  dust  and 

alkali  or  by  stannous  chloride  and 
hydrochloric  acid  to  anhydrocotarnine- 
methylamine  (annexed  formula),  which 
gives  a  dihydrochloride,  m.  p.  227°,  and 
a  picrate,  m.  p.  200°  (decomp.). 

The  above  compounds  were  prepared 
in  an  unsuccessful  attempt  to  synthesise  berberine  alkaloids  from 
tetramethoxybenzylisoquinoline  and  its  derivatives.  C.  H. 

Synthetical  Experiments  in  the  isoQuinoline  Group.  II. 

It.  D.  Haworth,  W.  H.  Perkin,  jun.,  and  J.  Rankin  (J.  Chem. 
Soc.,  1925,  127,  1444 — 1448). — The  following  substances  corre¬ 
spond  with  those  of  the  preceding  abstract,  but  are  derived  from 
vanillin  in  place  of  o- vanillin.  The  methods  used  are  exactly  similar. 

3  :  4 -Dimethoxybenzyl  bromide  has  only  feeble  lachrymatory  pro¬ 
perties  ;  it  could  not  be  distilled  without  decomposition. 

6:7:3':  4' -Tetramethoxy -2 -benzylisoquinolinium  bromide,  m.  p. 
137—138°  {iodide,  m.  p.  203—204°).  1- Hydroxy -Q  :  7  :  3'  :  4 '-tetra- 

methoxy-2-benzyl-l  :  2-dihydroisoquinoline  could  not  be  recrystal¬ 
lised.  6:7  :  3'  :  4 ' - Tetramethoxy -2-benzyl-l -isoquinoline ,  m.  p.  128 — 
129° ;  the  corresponding  tetrahydro  compound,  m.  p.  93°,  does  not 
react  with  methylal,  acetal,  or  sulphoacetic  acid.  1  -Cyano- 
6:7:3':  4' -tetramethoxy -2-benzyl-l  :  2-dihydroisoquinoline,  m.  p. 
117°  (decomp.,  darkens  115°).  6:7:3':  4' -Tetramethoxy -2-benzyl - 

3  :  4t-dihydroisoquinolinium  iodide,  m.  p.  184 — 185°  [periodide,  m.  p. 
160°;  chloride  (-j-Aq.),  m.  p.  52 — 56°].  l-Hydroxy-6  :  7  :  3'  :  4' - 
tetramethoxy -2-benzyl-l  :  2  :  3  :  4:-tetrahydroisoquinoline  was  not  ob¬ 
tained  crystalline;  the  corresponding  iso quinolone  melts  at  116°, 
the  1  -cyano  compound  ((//-cyanide)  at  98°.  6:7:3':  4' -Tetra¬ 

methoxy  -  2  -  benzyl  - 1  -  nitromethyl  - 1  :  2  :  3  :  4  -  tetrahydro\soquinoline, 
m.  p.  148 — 149°,  like  its  isomeride  could  not  be  reduced  to  an 
oxime.  C.  H. 

Synthetical  Experiments  in  the  iso  Quinoline  Group.  III. 

R.  D.  Haworth  and  W.  H.  Perkin,  jun.  {J.  Chem.  Soc.,  1925, 
127,  1448 — 1453). — In  the  attempted  synthesis  of  tetrahydro- 
berberine  from  veratrylnorhydrohydrastinine  (I)  with  formaldehyde 
and  hydrochloric  acid  (Haworth,  Perkin,  and  Rankin,  T.,  1924, 
125,  1685),  condensation  occurs  in  the  6'-position,  giving  tetra- 
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hydro-i//-berberine  (II).  Attempts  have  now  been  made  without 
success  to  force  the  2'-carbon  atom  to  react  by  blocking  the 
6' -position  with  a  substituent. 
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6 '-Nitroveratrylnorhydrohydrastinine,  m.  p.  149 — 150°,  prepared 
by  nitration  of  (I)  in  acetic  acid  at  0°,  gave  with  formaldehyde  a 
gummy  additive  compound,  which  could  not  be  converted  into 
nitrotetrahydroberberine.  6 ’ -Nitrotetrahydroberberine,  m.  p.  185°, 
from  tetrahydroberberine,  is  reduced  by  zinc  dust  and  hydrochloric 
acid  to  an  amine,  which  gives  a  greenish-blue  coloration  with  ferric 
chloride.  The  ease  of  nitration  of  tetrahydroberberine  and  its 
derivatives  distinguishes  them  readily  from  compounds  of  the 
tetrahydro-<//-berberine  type,  which  give  no  nitro  derivatives  but 
are  oxidised. 

6-Bromohomoveratric  acid,  m.  p.  115°,  obtained  by  bromination 
of  homoveratric  acid  in  acetic  acid,  was  identical  with  Pschorr’s 
product  (Pschorr,  Koch,  Selle,  Stoof,  and  Treidel,  A.,  1912,  i,  775), 
prepared  differently.  It  condenses  with  homopiperonylamine  at 
180°  to  give  Q'-bromohomoveratroylhomopiperonylamine  (HI),  m.  p. 
159 — 160°,  from  which,  by  the  action  of  phosphoryl  chloride  in 
toluene,  the  dihydroisoquinoline  was  readily  obtained.  Reduction 
of  this  with  zinc  dust  and  dilute  sulphuric  acid  yielded  6 '-bromo- 
veratrylnorhydrohydrastinine,  m.  p.  159 — 160°  [hydrochloride,  m.  p. 
260 — 262°  (softens  250°) ;  picrate,  m.  p.  174—175° ;  formate  also 
described].  The  -hydroxymethyl  derivative  {picrate,  m.  p.  154 — 
155°),  obtained  by  the  action  of  formaldehyde,  could  not  be  con¬ 
verted  into  bromotetrahydroberberine.  The  N -formyl  derivative, 
prepared  by  heating  the  formate  of  the  base,  reacted  with  phos¬ 
phoryl  chloride  in  benzene,  but  the  product,  m.  p.  177°,  contained 
no  bromine  and  was  shown  to  be  tetrahy dr o - 1// -  ber berine  (hydro¬ 
chloride,  m.  p.  220° ;  picrate,  m.  p.  176°).  From  N -f ormylveratryl- 
norhydrohydrastinine  by  the  same  method  was  obtained  dihydro - 
anhy dr o - 1// -berberine,  m.  p.  and  mixed  m.  p.  154 — 155°  [not  165 — 
167°  as  previously  reported  (T.,  1924,  125,  1699) ;  hydrochloride, 
m.  p.  253 — 255°  (decomp.)]. 

The  correct  m.  p.  of  A-o-nitrobenzoylnorhydrohydrastinine  ( loc . 
cit.)  is  160 — 161°,  not  154°.  C.  H. 

Synthetical  Experiments  in  the  isoQuinoline  Group.  IV. 

R.  D.  Haworth  and  W.  H.  Perkin,  jun.  ( J .  Chem.  Soc.,  1925, 
127,  1453 — 1462). — As  in  the  tetrahydroberberine  series  (preceding 
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abstract),  attempts  to  convert  a  9-methyltetrahydropapaverine 
derivative  by  means  of  methylal  and  hydrochloric  acid  into  a 
corydaline  derivative  give  the  isomeric  base,  the  6'-carbon  atom 
reacting  in  preference  to  the  2'-carbon  atom. 

Papaveraldine  reacts  with  magnesium  methyl  iodide  to  form 
7 -demethylomethylpapaverinol  (I),  one  methoxyl  group  being 
demethylated.  Like  all  the  other  demethylo-compounds  here 
described,  this  substance  exhibits  no  phenolic  properties  although 
it  must  contain  a  free  phenolic  group  [cf.  methylnoroxyberberine 
(Faltis,  A.,  1910,  i,  698 ;  Bland,  Perkin,  and  Robinson,  T.,  1912, 
101,  262 ;  1925,  127,  744)].  By  the  action  of  acetic  anhydride, 
phenylcarbimide,  or  concentrated  acids  it  is  converted  into  the 
corresponding  anhydro  derivative  (>CMeOH  — >  >C!CH2),  m.  p. 
151°  [picrate,  m.  p.  110 — 112°  (decomp.);  perchlorate,  m.  p.  150°]. 
Reduction  of  the  tertiary  alcohol  (I)  or  its  anhydro  derivative  with 
tin  and  hydrochloric  acid  gives  7 -demethylomethylpapaverine,  m.  p. 
148°  ( picrate ,  chromate,  chloroplatinate,  and  chloroaurate  described), 
and  eventually  7 -demethylomethyltetrahydropapaverine  (II),  m.  p. 
64 — 65°  [picrate,  m.  p.  225°  (decomp.);  nitrosoamine,  m.  p.  124°]. 
Condensation  of  the  tetrahydro  base  with  methylal  yields  7-de- 
viethylo-\p -corydaline  (III),  m.  p.  150 — 151°  ( methiodide ,  m.  p.  250° ; 
methochloride,  m.  p.  253° ;  hydriodide,  m.  p.  242° ;  periodide,  m.  p. 
210°).  From  the  periodide,  suspended  in  hot  water  and  treated 
with  sulphur  dioxide,  there  is  obtained  dihydro-7 -demethylo-\\r-de- 
hydrocorydalinium  iodide,  m.  p.  250°,  which  may  also  be  prepared 
by  oxidation  of  nor-i//-corydaline  with  mercuric  acetate.  The 
chloride,  m.  p.  235°  (decomp.),  is  converted  by  50%  potassium 
hydroxide  into  ketonor -7 -demethylo-ty -corydaline  (IV),  m.  p.  210°, 
and  7  -  dem  ethylo- 1//  -  corydaline  (III). 
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On  boiling  7  -  demethy  lo  -  ip  -  corydaline  methochloride  with,  potass¬ 
ium  hydroxide,  there  is  formed  anhydro-7-demethylomethyl-\p- 
corydaline  (V)  [hydrochloride,  m.  p.  228°  (decomp.) ;  hydriodide, 
m.  p.  232°;  picrate  (-j-2EtOH),  m.  p.  165°  after  partial  melting  at 
130°]. 

Attempts  to  obtain  corydaline  from  the  two  isomeric  4-methyl- 
tetrahydroberberines  (Freund  and  Fleischer,  A.,  1915,  i,  982)  by 
replacing  the  methylenedioxy  group  by  two  methoxyl  groups  were 
unsuccessful.  C.  H. 


3-Carbethoxy-2 : 4-dimethylpyi'role-5-vinyl-w  )-dicarboxylic 
Acid  and  -5-vinyl-co-carboxylic  Acid.  W.  Kuster, 
E.  Brudi,  and  S.  Koppenhofer  (Ber.,  1925,  58,  [B],  1014 — 1021). 
— Ethyl  2  :  4-dimethyl-5-aldehydopyrrole-3-carboxylate  (cf.  Fischer 
and  Zerweck,  A.,  1923,  i,  758)  condenses  with  malonic  acid  in  the 
presence  of  alcoholic  ammonia,  yielding  a  mixture  of  3-carbethoxy- 
2  :  4:-dimethylpyrrole-5-vinyl-<D-carboxylic  acid, 


fj(C02Et)-CMe 
CMe - NH 


>c-ch:ch-co2h, 


m.  p.  (indef.)  265°  (decomp.)  ( silver  salt;  ethyl  ester,  m.  p.  155— 
157°;  methyl  ester,  m.  p.  179 — 181°)  and  3-carbethoxy-2  :  ^-dimethyl- 
pyrrole- 5-vinyl- (ow-dicarboxylic  acid,  m.  p.  199 — 200°,  decomp. 
202°,  which  are  separated  from  one  another  by  taking  advantage 
of  the  differing  solubilities  of  their  potassium  salts  in  alcohol.  The 
dicarboxylic  acid  is  obtained  more  conveniently  if  ammonia  is 
replaced  by  diethylamine  as  condensing  agent.  The  normal  silver 
salt  is  transformed  by  ethyl  bromide  in  the  presence  of  benzene 
into  ethyl  3-carbethoxy-2  :  4-dimethylpyrrole-5-vinyl-wta-dicarboxylate, 
m.  p.  86 — 87°.  The  silver  hydrogen  salt  is  converted  by  methyl 
iodide  into  methyl  hydrogen  3-carbethoxy-2  : 4- dimethylpyrrole-5 - 
vinyl-uiw-dicarboxylate,  m.  p.  161°,  decomp.  163°,  which  immediately 
yields  an  ammonium  salt  when  treated  with  ammonia  in  benzene; 
with  ethyl  bromide  an  ethyl  hydrogen  ester,  m.  p.  114°,  decomp. 
174°,  is  produced  which  does  not  immediately  give  an  ammonium 
salt  under  similar  conditions  and  in  which  the  carboxyl  group  is 
therefore  considered  to  have  reacted  with  the  NH  group  of  the 
pyrrole.  Protracted  treatment  with  boiling  ethyl  alcohol  converts 
the  dicarboxylic  acid  into  an  isomeric  ethyl  hydrogen  ester,  m.  p. 
183°,  which  does  not  decompose  below  280°,  whilst  methyl  alcohol 
gives  an  isomeric  methyl  hydrogen  ester  darkening  at  260°.  The 
action  of  hydrogen  bromide  and  glacial  acetic  acid  on  3-carbethoxy- 
2  :  4-dimethylpyrrole-5-vinyl-o)w-dicarboxylic  acid  leads  mainly  to 
elimination  of  carbon  dioxide  and  production  of  3-earbethoxy- 
2  :  4  -  dim  ethy  lpyrr  ole  -  5  -  vinyl-  «j  -  c  ar  b  oxy  lie  acid,  whereas  the  latter 
acid  becomes  resinified  by  these  reagents.  The  monocarboxylic 
acid  absorbs  bromine  vapour  with  production  of  ( ? )  3 -carbethoxy- 
2 : 4:-dimethylpyrrole-5-'X(u-dibromoethyl-w-carboxylic  acid,  which 
could  not  be  obtained  homogeneous ;  a  similar  behaviour  is  shown 
by  ethyl  3-carbethoxy-2  : 4-dimethylpyrrole-5-vinyl-ww-dicarb- 
oxylate.  With  iodine  in  ethereal  solution,  the  latter  ester  affords 
ethyl  3-carbethoxy-2  :  4:-dimethylpyrrole-5-cco)-di-iodoethyl-ojw-dicarb- 
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oxylate ,  m.  p.  175°.  Reduction  of  3-carbethoxy-2  : 4-dimethyl- 
pyrrole-5-vinyl-a>a>-dicarboxylic  acid  with  sodium  amalgam  appears 
to  yield  3-carbethoxy-2  :  4-dimethylpyrrole-5-ethyl-w(o-dicarboxylic 
acid,  decomp.  232°,  which  could  not  be  purified  completely  and  when 
thermally  decomposed  gives  only  a  28%  yield  of  3-carbethoxy- 
2  : 4-dimethylpyrrole-5-propionic  acid,  m.  p.  119°,  which  is  there¬ 
fore  more  conveniently  obtained  by  reduction  of  3-carbethoxy- 
2 : 4-dimethylpyrrole-5-vinyl-<i0-carboxylic  acid  (cf.  Kiister  and 
Maurer,  A.,  1924,  i,  202).  H.  W. 

Synthesis  of  Indole.  C.  Nenitzescu  (Ber.,  1925,  58,  [15], 
1063 — 1064). — o<j)  -Dinitrostyrene  is  reduced  by  iron  filings  and 
dilute  acetic  acid  to  indole  in  30%  yield ;  probably  o-aminophenyl- 
acetaldoxime  is  intermediately  formed.  If  sodium  hyposulphite 
is  used  as  reducing  agent  indigotin  is  formed  owing  to  the  atmo¬ 
spheric  oxidation  of  indole  accelerated  by  the  presence  of  sodium 
hydrogen  sulphite.  H.  W. 

Catalysts  for  the  Fischer  Synthesis  of  Indoles.  A.  Korczyn- 
ski  and  L.  Kierzek  (Roczniki  Chemji,  1925,  5,  [1 — 3],  23 — 32). — 
The  catalytic  action  of  powdered  nickel,  cobalt,  and  copper,  and 
of  salts  such  as  cobaltous,  nickelous,  chromous,  and  cupric  chlorides, 
and  uranium  hexachloride  on  the  Fischer  synthesis  of  indoles  from 
phenylhydrazones  has  been  investigated.  Using  nickelous  chloride 
or  metallic  nickel,  copper,  or  cobalt,  the  yields  are  respectively 
65%  and  60%.  Two  red  picryl  derivatives  of  2-methylindole  are 
described,  m.  p.  110°  and  225°.  Using  nickelous  chloride  as  catalyst 
2-p -anisylindole,  silver,  m.  p.  228 — 229°,  is  prepared  from  the 
p-methoxyacetophenonephenylnydrazone,  pale  yellow,  m.  p.  142°. 
p-Methoxyacetophenone-p-bromophenylhydrazone,  pink,  m.  p.  154°, 
with  nickel  chloride  as  catalyst,  gives  no  identifiable  product,  pro¬ 
found  decomposition  taking  place.  Acetophenone-p-methoxyphenyl- 
hydrazone,  yellow,  m.  p.  63 — 64°,  yields  small  quantities  of  5-methoxy- 
2-phenylindole,  not  isolated  pure.  p-Methoxyacetophenone-p-meth - 
oxyphenylhydrazone,  yellow,  m.  p.  162 — 163°,  yields  5 -methoxy- 
2-p-anisylindole,  yellow,  m.  p.  213 — 214°.  2-p-Hydroxyphenyl- 
indole,  yellow  leaves,  m.  p.  70°,  is  obtained  from  p-hydroxyaceto- 
phenonephenylhydrazone,  using  nickel  as  catalyst,  and  its  con¬ 
densation  product  with  diphenylchlorocarbamide,  an  amorphous, 
colourless  powder,  m.  p.  65°,  is  described.  3-Amylindole,  colour¬ 
less,  m.  p.  54°,  is  given  by  heptaldehydephenylhydrazone,  and  its 
picrate,  red,  m.  p.  91 — 92°,  prepared.  p-Hydroxydibromoaceto- 
phenone-p-bromophenylhydrazone,  yellow,  m.  p.  180°,  gives  no  indole 
on  treatment  in  the  above  manner.  R.  T. 

Arsenyl  Tartrates  of  Pyridine,  Quinoline,  and  Some 
Alkaloids.  L.  Debucquet  (J.  Pharm.  Chim.,  1925,  1,  571 — 674). 
— The  compounds  C4H306AsR,  where  R  is  an  organic  base,  are 
prepared  by  boiling  arsenious  oxide  with  an  aqueous  solution  of 
the  tartrate  of  the  base.  They  are  colourless,  sparingly  soluble 
in  cold  water,  readily  soluble  in  hot  water,  separating  anhydrous  on 
cooling.  The  pyridine  compound,  [a]^or22  +18-5°,  and  the 
quinoline  compound,  [a]£  +  15-83°,  are  described.  S.  I.  L. 
vol.  cxxvm.  i.  mm 
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Nitro-  and  Amino-ethoxylutidine.  J.  N.  Collie  and  G. 
Bishop  {J.  Chem.  Soc.,  1925,  127,  962—964;  cf.  T.,  1898,  73,  229, 
235). — Nitration  of  4-ethoxy-2  :  6-dimethylpyridine,  b.  p.  208° 
(prepared  from  dimethylpyrone),  yields  3-nitro-4- ethoxy -2  :  6-di¬ 
methylpyridine,  m.  p.  99°,  which  is  reduced  by  tin  and  hydrochloric 
acid  to  3 -amino -4- ethoxy -2  :  6-dimethylpyridine,  and  the  latter,  after 
purification  through  the  chlorostannate  and  chloroplatinate  has  m.  p. 
62°,  b.  p.  267°.  Oxidation  of  nitroethoxylutidine  with  potassium 
permanganate  gives  nitro-4-ethoxy-2-methylpyridine-6-carboxylic  acid, 
m.  p.  147°  ( silver  salt  described).  Moderated  oxidation  of  ethoxy- 
lutidine  yields  impure  4-ethoxy -2-methylpyridine-6-carboxylic  acid, 
m.  p.  138°  (characterised  as  its  silver  salt  and  chloroplatinate),  which 
is  completely  decomposed  by  further  treatment  with  potassium 
permanganate,  but  with  boiling  nitric  acid  yields  the  nitrate,  m.  p. 
125° ;  it  is  converted  by  heat  into  ethoxypicoline,  b.  p.  about  220° 
{chloroplatinate,  m.  p.  207°),  and  by  hydrogen  iodide  into  4-hydroxy - 
2-methylpyridine-6-carboxylic  acid  (+H20),  m.  p.  295°.  More 
extensive  oxidation  of  ethoxylutidine  with  permanganate  gives 
4-ethoxy-2-methylpyridine-6-carboxylic  acid  and  4 -ethoxypyridine- 
2  :  6-dicarboxylic  acid,  m.  p.  200°  {silver  salt  and  chloroplatinate 
described)  [giving  4-ethoxypyridine,  b.  p.  200 — 202°  {chloroplatinate, 
m.  p.  215°),  on  distillation],  together  with  4-hydroxy -2-methylpyridine, 
b.  p.  350—360°  {chloroplatinate  described).  F.  M.  H. 

Condensation  of  m-  and  o-Nitrobenjz aldehyde  with  8-Meth- 
oxy-2-methylqninoline.  J.  Troger  and  J.  Danehl  {J.  pr.  Chem., 
1925,  [ii],  110,  86 — 100 ;  cf.  this  vol.,  i,  432). — When  an  aqueous 
solution  of  the  methiodide,  m.  p.  184°,  or  the  ethiodide,  m.  p.  208 — 
209°,  of  8-methoxy-2-methylquinoline  is  shaken  with  silver  oxide, 
the  alkaline  filtrate  contains  an  ammonium  base,  and  in  each  case 
the  corresponding  chloride  yields  double  salts  with  auric  chloride  and 
mercuric  chloride.  By  heating  8-methoxy-2-methylquinoline  with 
m-nitrobenzaldehyde  at  100°  or  180°,  is  formed  8-methoxy-2-m-nitro- 
styrylquinoline,  m.  p.  154° ;  the  hydrochloride  gives  a  chloroplatinate 
and  double  salts  with  mercuric  chloride  and  stannic  chloride ; 
the  methiodide,  m.  p.  205°,  or  ethiodide,  m.  p.  210°,  on  treatment 
with  alcoholic  potassium  hydroxide  regenerates  8-methoxy-2-m- 
nitrostyrylquinoline ;  attempts  to  reduce  the  base  have  proved 
unsuccessful.  When  equivalent  amounts  of  8- methoxy-2 -methyl- 
quinoline  and  m-nitrobenzaldehyde  are  heated  with  water  in  a  sealed 
tube  at  100°,  the  product  is  &-methoxy-2-$-hydroxy-$-m-nitrophenyl- 
ethylquinoline,  m.  p.  164°,  which  is  dimorphous  {hydrochloride,  chloro¬ 
platinate,  and  gold  chloride  double  salt  are  described) ;  the  ethiodide, 
m.  p.  214°,  is  converted  by  silver  oxide  into  8-methoxy-2-m-nitro- 
styrylquinoline.  On  heating  8-methoxy-2-methylquinoline  and 
o-nitrobenzaldehyde  at  180°,  or  at  100°  in  presence  of  zinc  chloride, 
the  product  is  &-methoxy-2-$-hydroxy-$-o-nitrophenylethylquinoline, 
m.  p.  97 — 98°  {hydrochloride,  chloroplatinate,  and  mercuric  chloride  and 
stannic  chloride  double  salts  described),  whilst  heating  at  180 — 190° 
with  zinc  chloride  causes  decomposition,  but  gives  no  stilbazole 
derivative;  Avith  methyl  iodide  8-methoxy-2-p-hydroxy-(3-o-nitro- 
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phenylethylquinoline  gives  a  product  (not  the  methiodide),  whilst 
a  similar  substance,  together  with  the  ethiodide,  m.  p.  203°,  is 
obtained  through  ethyl  iodide ;  with  silver  oxide  the  ethiodide 
regenerates  the  original  compound.  8-Methoxy-2-methylquinoline 
and  einnamaldehyde  at  180°  produce  8  -  methoxy  -  2  -  u  -  hydroxy  cinnamy  l - 
methylquinoline,  characterised  as  its  hydrochloride.  F.  M.  H. 

[Condensation  of  Hydroxy-  and  Methoxy-2-methylquino- 
lines,  and  2-Hydroxylepidine  with  Aromatic  Aldehydes.] 
Correction.  J.  Troger  and  E.  Dunker  (J.  pr.  Chem.,  1925,  [ii], 
110,  64). — Analytical  results  for  8-methoxy-2-[J-hydroxy-[}-p- 

methoxyphenylethylquinoline  and  its  platinum  salt  were  transposed 
in  the  original  paper  (cf.  this  vol.,  i,  432).  C.  H. 

a-Acenaphtha quinoline .  (Miss)  J.  Stewart  (J.  Chem.  Soc., 
1925, 127,  1331 — 1332). — By  the  Skraup  reaction,  with  nitrobenzene 
as  oxidant,  5-aminoacenaphthene  is  converted  into  a -acenaphtha- 
quinoline,  m.  p.  61 — 62°  ( chromate ,  hydrochloride ,  and  picrate,  m.  p. 
234°,  prepared).  Oxidation  of  the  base  with  chromic-acetic  acid 
gives  tx-naphthaquinoline-€>  :  7 -dicarboxylic  acid  (anhydrises  at  150°), 
from  which  by  distillation  with  soda-lime,  a-naphthaquinoline 
(m.  p.  49 — 50°)  may  be  obtained.  C.  H. 


Hydantoins.  XLVI.  Nitropyruvic  Ureide.  D.  Davidson 
{J.  Amer.  Chem.  Soc.,  1925,  47,  1722 — 1726). — Nitropyruvic  ureide 
(m.  p.  204°,  decomp.)  is  most  conveniently  obtained  by  nitrating 
dipyruvic  ureide  (this  vol.,  i,  584).  Since  nitropyruvic  ureide 
does  not  give  V.  Meyer’s  nitrolic  acid  test  and  undergoes  rapid 
hydrolysis  into  nitromethane  and  parabanic  acid  when  boiled  with 

,  ,  ,  .  ,  , ,  NH-CO-NH-CO-aCH-NO,  ,  . 

water,  its  formula  is  probably  ,  ■  1  and  not 

.CON 

.  Thus,  bromine  yields  bromonitropyruvic 

ureide,  NH<^9  ^L,  (cf.  this  vol.,  i,  583),  which  is  even 
COC.CBrJN02 

more  readily  hydrolysed  than  the  parent  substance;  whilst  acetic 
anhydride  affords  a  diacetyl  derivative,  yellow  leaflets,  m.  p.  150° 
(decomp.).  When  reduced  with  hydrogen  in  the  presence  of 
platinum  oxide,  nitropyruvic  ureide  yields  the  oxime  of  hydantoin- 
5-aldehyde  (cf.  Kohler  and  Drake,  A.,  1923,  i,  666).  Bromonitro¬ 
pyruvic  ureide,  yellow  plates,  decomp.  225°,  is  converted  by  boiling 
water  into  bromonitromethane  and  parabanic  acid.  R.  B. 


Compounds  of  Amino-acids  with  Piperazines.  E.  Abder- 

halden  and  E.  Rossner  (Z.  physiol.  Chem.,  1925,  144,  219 — 233). 
— Condensation  of  piperazine  with  a-bromopropionyl  bromide  gave 
1  :  4-di-ix-bromopropionylpiperazine,  m.  p.  162°,  which  with  ammonia 
gave  1  : 4:-dialanylpiperazine  dihydrobromide.  The  free  base 
liberated  by  means  of  silver  sulphate  and  barium  hydroxide  gave  a 
dibenzoyl  derivative,  m.  p.  237°.  Condensation  of  a-bromo-y- 
methylvaleryl  chloride  with  piperazine  gave  1  :  4-dibromo-y-methyl- 
valerylpiperazine,  m.  p.  141 — 142°,  which  with  ammonia  gave 
1  :  4 -dileucylpiperazine  dihydrobromide.  The  free  base,  m.  p.  118 — 
121°,  gave  a  dibenzoyl  derivative,  m.  p.  244°.  1  :  4-Dileucylpiper- 
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azine  was  condensed  with  chloroacetyl  chloride  giving  diddoro- 
acetyldileucylpiperazine ,  m.  p.  233°  (decomp.),  which  with  alcoholic 
ammonia  gave  diglycyldileucylpiperazine,  m.  p.  182 — 184°.  Dileucyl- 
piperazine  and  a-bromopropionyl  bromide  similarly  gave  dibromo- 
propionyldileucylpiper azine,  m.  p.  205°,  which  with  alcoholic 
ammonia  gave  dialanyldileucylpiper azine,  m.  p.  142 — 149°.  The 
above  compounds  were  hydrolysed  by  acids  but  not  by  enzymes. 
Piperazine  and  chloroacetyl  chloride  gave  1  :  4 -dichloroacetylpiper- 
azine,  m.  p.  137°,  which  with  ammonia  gave  an  insoluble  product 
of  unknown  constitution  together  with  1  : 4-diglycylpiperazine 
[dibenzoyl  derivative,  m.  p.  266°,  and  picrate,  m.  p.  221°  (decomp.)]. 

"  "  P.  W.  C. 


Formation  of  endoMethylenepiperidazine  from  cyclo - 
Pentadiene  and  Azo-esters,  and  its  Conversion  into  1  :  3- 
Diaminoct/clopentane.  O.  Diels,  J.  H.  Blom,  and  W.  Koll 
(Annalen,  1925,  443,  242 — 262). — Dimethylisoprene  (pS-dimethyl- 
A'w-pentadiene)  reacts  energetically  with  ethyl  azodicarboxylate 
with  formation  of  ethyl  3:3:  5t-rimethyl-A*-tetrahydro-\  :  2 -pyrid- 
azine-l  :  2-dicarboxylate  (I),  b.  p.  136°/0-4 — 05  mm.  cycloPenta,- 
diene  affords  similarly  ethyl  3  :  6-endomethylene- 1  :  2  :  3  :  6 -tetra- 
hydro-l  : 2-pyridazine-l  :  2-dicarboxylate  (II),  b.  p.  121°/0-5  mm.  to 


CMe2 

/\ 

(L)  fjH  N-C02Et 
CMe  N*C02Et 

\/ 

ch2 


yCH 

/  i 


^•COjjEt 

2  N-C02Et 


\ch/ 


(II.) 


133°/l-5  mm.,  in  90 — 95%  yield.  This  is  stable  when  kept,  and  is 
soluble  in  acids,  from  which  it  is  recovered  unchanged  by  precipit¬ 
ation  with  alkali.  It  combines  vigorously  with  bromine  in  chloro¬ 
form,  with  formation  of  a  dibromide,  m.  p.  67°,  and  is  reduced  by 
hydrogen  in  presence  of  palladium  in  alcoholic  solution  to  ethyl 
3  :  §-endomethylene-\  :  2-piperidazine- 1  :  2-dicarboxylate,  m.  p.  42°, 
b.  p.  131°/0*4  mm.,  which  is  stable  to  bromine  and  permanganate. 
When  heated  with  hydrochloric  acid  (37%)  in  a  sealed  tube  at  100°, 
the  above  piperidazine  is  converted  into  ethyl  3-chloro-6-methyl- 
1  :  2-piperidazine-l  :  2-dicarboxylate  (III),  m.  p.  90°,  b.  p.  155°/0-5 
mm.,  whilst  methyl-alcoholic  potassium  hydroxide  converts  it 
successively  into  methyl  endomethylenepiperidazine-l-carboxylate, 
b.  p.  133°/9 — 10  mm.  (picrate,  m.  p.  176—177°),  and  3  :  6-endo- 
methylene- 1  :  2-piperidazine  (IV),  b.  p.  65 — 68°/15  mm.,  162°/754 


^CHCl^ 

/?H\ 

/?H\ 

CH2  N-C02Et 

CH2  N-C02Et 

Wh  ISfH 

CH2  7  2  NH 

CH,7  2N 

^CHMe^ 

\ch/ 

\ch/ 

(HI.) 

(IV.) 

(V.) 

mm.,  crystallising  on  cooling.  This  is  very  volatile,  hygroscopic, 
strongly  basic,  and  readily  oxidised.  In  aqueous  solution,  it  reacts 
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with  cupric  chloride,  with  formation  of  an  additive  compound 
(“  cuprochloride,”  see  this  vol.,  i,  989)  of  endo methylenedehydro- 
piperidazine  and  cuprous  chloride,  C5H8N2,CuC1,£H20,  dark  carmine 
red,  dichroic,  insoluble,  which  is  decomposed  by  alkalis  into 
3  :  Q-endomethylene-3  :  4  :  5  :  6-tetrahydro-l  :  2 -pyridazine  (V),  m.  p. 
99 — 99*5°,  which  is  very  volatile,  with  a  strong,  characteristic  odour. 
The  methiodide,  golden  yellow,  and  cuprous  bromide  additive  com¬ 
pound,  C5H8N2,CuBr,  are  described.  Reduction  with  stannous 
chloride  affords  endo methylenepiperidazine  stannichloride,  m.  p. 
224 — 229°  (decomp.),  whilst  the  above  cuprous  chloride  compound 
yields,  on  reduction  with  tin  and  hydrochloric  acid,  the  stannous 
chloride  compound  of  cis- 1  :  3-diaminocyclopentane, 
C5H8(NH2)2,2HCl,2SnCl2,H20, 

m.  p.  172°  (anhydrous).  The  free  base  was  converted  by  potassium 
cyanate  into  the  carbamide,  C5H8(NH,CO*NH2)2,  m.  p.  217 — 233° 
(decomp.).  The  latter  was  synthesised  by  converting  dimethyl 
cis-cycZopentane-1  :  3-dicarboxylate  (cf.  Pospischill,  A.,  1898,  i, 
636),  b.  p.  124 — 125°/13  mm.,  successively  into  the  dihydrazide, 
m.  p.  205 — 208°,  the  diazide,  the  diurethane,  and  finally  the  above 
carbamide. 

It  is  suggested  that  the  combination  of  cycZopentadiene  and 
p-benzoquinone  (cf.  Albrecht,  A.,  1906,  i,  674)  takes  place  by  union 
of  the  partial  valencies  of  the  conjugated  system  in  the  former 
with  those  of  the  *C!C*  groups  of  the  latter,  to  give  the  structures 
(VI)  and  (VII)  for  the  two  compounds,  the  above  condensation  with 
the  azo  ester  being  explained  analogously.  This  view  is  supported 
by  the  catalytic  hydrogenation  of  the  c?/c£opentadiene-j?-benzo- 


(vi.)Shch  Vh  Sh 

CH  |  2  CH  CH 

\ch/  Njq/ 


^CH^  /CK\ 

h  VH  VHiHfiH(VH.) 

CH  V  2  CH  CH  y  2  CH 

\ch/  \co/  ^ch/ 


quinone  compounds  (VI),  which  yields  a  dihydro  derivative,  m.  p. 
190 — 191°  (decomp.)  after  sintering  at  185 — 188°,  whilst  (VII) 
affords  a  tetrahydro  compound,  m.  p.  239 — 243°  (decomp.)  after 
sintering  at  220 — 230°.  F.  G.  W. 

“  Indine,”  isolndigotin,  “  Hydrindine  ”  and  the  Inner 
Anhydride  of  a3-Bis-o-aminophenylmalic  Acid  [Hydroxy- 
dihydroisoindigotin] .  L.  Sander  (Ber.,  1925,  58,  [U],  820— 
824). — According  to  Laurent  ( J .  pr.  Chem.,  1842,  [i],  25,  430)  the 
action  of  hydrogen  sulphide  on  a  cold,  alcoholic  solution  of  isatin 
yields  “  sulphisatyd  ”  which  is  transformed  by  cold,  alcoholic 
sodium  hydroxide  solution  into  “  indine.”  The  latter  substance  is 
shown  to  be  identical  with  isoindigotin  (cf.  Friedlander  and  Sander, 
A.,  1924,  i,  662),  and  the  “  hydrindine  ”  prepared  from  it  by  the  action 
of  warm,  alcoholic  sodium  hydroxide  solution  is  identified  as 
hydroxydihydroisoindigotin  ( loc .  cit.).  Since  sulphur  is  liberated 
in  large  amount  during  the  action  of  hydrogen  sulphide  on  isatin, 
it  is  highly  probable  that  “  sulphisatyd  ”  is  3-thioloxindole  formed 
by  reduction  from  3-thioisatin.  H.  W. 
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Syntheses  by  Means  of  Magnesylpyrrole.  V.  Pyrrole- 
phthalides.  B.  Oddo  and  Q.  Mingoia  ( Gazzetta ,  1925,  55, 
235 — 241 ;  cf.  A.,  1923,  i,  709). — The  action  of  magnesium  pyrryl 
bromide  on  phthalic  anhydride  in  ethereal  solution  does  not  stop 

at  the  formation  of  the  compound  but 

yields  also  the  compound  MgBr*0*C0-C6H4*C(C4H3INH)2*0MgBr, 
which  then  loses  1  mol.  of  pyrrole  to  form  pyrroleneph th al ide ; 
pyrrolenephenylcarbinol-o-carboxylic  acid,  also  formed  in  this 
reaction,  gives  an  ammonium  salt,  m.  p.  230°. 

Bisazopyrrolephthalein, 


N  N2Ph  N  N2HPh 


prepared  by  the  action  of  phenyldiazonium  chloride  (2  mols.)  on 
pyrrolephthalein  (1  mol.)  in  alkaline  solution,  forms  reddish-brown 
crystals,  m.  p.  126°,  and  with  concentrated  sulphuric  acid  gives 
an  ultramarine  coloration  changing  to  purple-red  on  dilution.  It 
dissolves  in  boiling  concentrated  alkali  hydroxide  solution  with 
opening  of  the  lactonic  ring  and  formation  of  a  raspberry-red  liquid, 
which  gives  the  colourless  leuco-compound  when  reduced  with  zinc 
in  hydrochloric  acid. 


Bisazojyyrrolenephthalide,  CO  C — ^ 


N 


N2Ph 

N2Ph 


prepared 


from  pyrrolenephthalide  (1  mol.)  and  phenyldiazonium  chloride 
(2  mols.),  has  m.  p.  108 — 110°,  and  is  also  reddish-brown  and  shows 
reactions  similar  to  those  of  the  preceding  compound.  T.  H.  P. 


Syntheses  by  Means  of  Magnesylpyrrole.  VI.  Consti¬ 
tution  of  the  Pyrrolenephthalides.  B.  Oddo  ( Gazzetta ,  1925, 
55,  242 — 245;  cf.  preceding  abstract). — The  formulae  suggested 
by  various  authors  for  the  compounds  obtained  by  the  action  of 
phthalic  anhydride  on  pyrrole  derivatives  are  discussed,  and  the 
conclusion  is  reached  that  the  pyrrole  residue  is  attached  to  the 
tetrolic  nucleus  at  the  2-position,  the  carbon  being  most  probably 
connected  by  a  double  linking  with  the  2-pyrrole  carbon  atom  and 
not  by  a  single  linking  with  the  latter  and  by  another  single  linking 
with  the  pyrrole  nitrogen  atom.  T.  H.  P. 


Reactions  of  5-Nitro-2-nitroaminopyridine.  C.  Rath  and 
G.  Prange  (Ber.,  1925,  58,  [13],  1208 — 1210;  cf.  Tschitschibabin 
and  Menschikov,  this  vol.,  i,  437). — Treatment  of  5-nitro-2-nitro- 
aminopyridine  with  warm  sodium  hydroxide  solution  gives  nitrous 
oxide  and  5-nitro-2-hydroxypyridine,  m.  p.  191 — 192°,  instead  of 
184°  recorded  in  the  literature  {sodium  salt,  decomp.  303°).  5-Nitro- 
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2-nitroaminopyridine  is  reduced  by  zinc  dust  and  sodium  hydroxide 
solution  to  5-nitro-2-nitrosoaminopyridine,  decomp,  about  240°, 
which  is  transformed  by  zinc  dust  and  concentrated  hydrochloric 
acid  into  2  :  5-diaminopyridine,  m.  p.  109 — 110°.  The  isomerisation 
of  5-nitro-2-nitroaminopyridine  to  3  : 5-dinitro-2-aminopyridine 
(Tschitschibabin  and  Menschikov,  loc.  cit.)  under  the  influence  of 
concentrated  sulphuric  acid  could  not  be  confirmed,  5-nitro-2- 
hydroxypyridine  being  invariably  produced.  H.  W. 

Phenylhydrazino  Derivatives  of  Pyrimidines.  P.  A.  Levene 
(J.  Biol.  Chem.,  1925,  63,  653 — 659). — 3-Substituted  pyrimidines 
fail  to  give  the  colour  reaction  with  bromine  water  and  barium 
hydroxide  described  by  Wheeler  and  Johnson  (A.,  1909,  i,  677) ; 
pyrimidines  not  substituted  in  the  3-position  give,  on  treatment 
with  bromine  and  then  with  phenylhydrazine,  a  5-phenylhydrazine 
derivative;  3-substituted  pyridines,  under  similar  conditions,  give 
4  :  5-diphenylhydrazido  derivatives,  resembling  oxazones.  Uridine 
gives  no  colour  reaction  and  a  diphenylhydrazine  derivative ;  in 
uridine,  therefore,  ribose  is  probably  substituted  in  the  3-position  of 
uracil.  5-Phenylhydrazidouracil  yellow,  m.  p.  252°,  and  is  also 
obtained  by  direct  action  of  phenylhydrazine  on  isobarbituric  acid. 
1  :  3-Diphenyldimethylhydrazidouracil,  orange,  m.  p.  192°,  has  the 
microscopic  appearance  of  glucosazone.  Diphenylhydrazidouridine 
has  m.  p.  212°.  4-Methyluracil,  s-methyluracil  and  cytidine  failed 
to  react  with  phenylhydrazine.  C.  It.  H. 

4  :  5-Diphenyl-2-m-nitrophenylglyoxaline,  2:4:  5-Tri(p- 
nitrophenyl)glyoxaline,  and  Some  Derivatives.  J.  Troger 
and  H.  Thomas  (J.  pr.  Chem.,  1925,  [ii],  110,  42 — 63). — m-Nitro- 
lophine  (4  : 5-diphenyl-2-ra-nitrophenylglyoxaline),  m.  p.  above 
300°,  prepared  by  an  improved  method  in  70 — 90%  yield  from 
m-nitrobenzaldehyde,  benzil,  and  aqueous  ammonia  (Troger,  A., 
1902,  i,  189),  is  stable  to  hot  concentrated  hydrochloric  acid  or  to 
50%  aqueous  potassium  hydroxide,  but  when  warmed  with  50% 
alcoholic  potassium  hydroxide  decomposes  into  ammonia  and 
benzoic  and  m-nitrobenzoic  acids. 

Nitration  of  lophine  with  nitric  acid  yields  2:4:  5-tri(p-nitro- 
phenyl)glyoxaline,  m.  p.  147°,  the  decomposition  of  which  by  alkali 
gives  90%  of  the  theoretical  amount  of  ^-nitrobenzoic  acid,  m.  p. 
238°.  Reduction  gave  no  isolable  amine. 

4:5-  Diphenyl  -  2  -  m  -  aminophenylglyox aline  (m  -  aminolophine, 
Troger,  loc.  cit.),  m.  p.  295°  (darkens,  280°),  is  best  obtained  (yield 
90%)  by  reduction  of  the  nitrolophine  with  zinc  and  hydrochloric- 
acetic  acid.  It  may  be  diazotised  by  shaking  a  solution  of  the 
hydrochloride  and  sodium  nitrite  in  a  closed  flask  at  40 — 50°  for 
15 — 30  mins.  4  :  5  -  Diphenyl  -  2 -m-hy  droxyphenylglyoxaline  (Troger, 
loc.  cit.),  m.  p.  182°  (O -benzoate,  m.  p.  256°),  results  when  the  diazo 
compound  is  heated  at  80 — 90°.  The  diazo  compound  couples  with 
resorcinol,  a-naphthol,  and  Q-naphthol,  giving  products  melting  at 
222°,  194°,  and  123°,  respectively,  with  potassium  sulphite  to  form 
a  diazosulphonic  acid  ( potassium  salt,  m.  p.  105°,  and  sodium  salt 
are  also  described),  and  by  the  action  of  sulphur  dioxide  is  converted 


i.  980 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


into  2:4: 5-triphenylglyoxaline-m-8ulphonic  acid  (not  obtainable 
from  the  diazosulphonic  acid). 

By  the  action  of  methyl  iodide  on  m-aminolophine  there  is  formed 
the  compound,  C24H25N3l2,H20  (Troger,  loc.  cit.),  m.  p.  95°,  which 
loses  H20  and  HI  at  105°  or  on  distilling  the  aqueous  suspension, 
and  loses  both  iodine  atoms  when  heated  with  dilute  sulphuric  acid 
and  ferric  chloride.  The  corresponding  chloride,  C24H25N3C12,H20, 
m.  p.  249°,  formed  by  double  decomposition  with  silver  chloride, 
shows  similar  behaviour.  The  iodide,  heated  with  moist  silver 
oxide,  gives,  according  to  the  proportion  of  the  latter  used,  a  base, 
C|0Hi4O2N2,  m.  p.  87°,  or  a  base,  m.  p.  152 — 153°  ( chloroplatinates 
of  both  described).  With  3  mols.  of  methyl  iodide  and  3  mols.  of 
potassium  hydroxide  in  methyl  alcohol  m-aminolophine  yields  the 
compound,  C^HggNgl^HjO,  m.  p.  159 — 160°.  Benzylation  of 
m-aminolophine  gives  a  compound,  C^H^NgC^,  m.  p.  172°. 

C.  H. 

Reaction  between  Aromatic  Aldehydes  and  Phenanthra- 
quinone  in  presence  of  Ammonia.  A.  C.  Sircar  and  N.  C.  G. 
Ray  (J.  Chem.  Soc.,  1925,  127,  1048—1049;  cf.  T.,  1923,  123, 
1559). — When  aromatic  aldehydes  react  with  phenanthraquinone 
and  ammonia,  oxazole  formation  is  favoured  by  a  low  temperature 
and  iminazole  formation  by  a  higher  temperature.  Thus 
phenanthraquinone,  benzaldehyde,  and  aqueous  ammonia  on 
heating  at  160 — 170°  give  2  -phenylphenanthr  iminazole  (not  melted 
below  295°) ;  similarly  from  o-nitrobenzaldehyde  is  prepared 
2-o -nitrophenylphenanthriminazole.  After  phenanthraquinone  and 
salicylaldehyde  in  amyl  alcohol  solution  have  been  treated  with  dry 
ammonia  at  10 — 15°,  concentration  yields  2-o -hydroxyphenyl- 
phenanthr oxazole,  m.  p.  231 — 233°,  and  similarly  m-nitrobenzalde- 
hyde  gives  2-m-nitrophenylphenanthroxazole,  m.  p.  248°,  whilst 
o-nitrobenzaldehyde  gives  2-o -nitrophenylphenanthr oxazole,  m.  p. 
166°.  F.  M.  H. 


Colour  of  Complex  Diazoles  [Iminazoles].  II.  G.  C. 

Chakravarti  and  I.  S.  Gupta  (J.  Indian  Chem.  Soc.,  1925,  1, 
320 — 328;  cf.  this  vol.,  i,  162). — Camphoric  anhydride  condenses 
with  o-phenylene-,  o-tolylene-,  and  1  : 2-naphthylene-diamine  to 
yield  compounds  which,  contrary  to  expectation,  are  all  colourless. 
With  o-phenylenediamine,  it  yields  a  mixture  of  three  benzimin- 
azole-2-trimethylcyc\opentanecarboxylic  acids,  to  which  the  formulae 
(I),  (II),  and  (III)  are  assigned,  m.  p.  233°  242°,  and  203°, 


respectively. 

ch2-ch— co2h 
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j  CMe2 
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(II.) 


The  acid,  m.  p.  203°,  after  melting,  is  converted  into  the  acid,  m.  p. 
242°,  the  isomerism  evidently  being  similar  to  that  observed  in  the 
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case  of  camphoric  and  tsocamphoric  acids.  On  heating  with 
acetic  anhydride,  each  acid  loses  1  mol.  of  water  and  is  converted 
into  the  corresponding  iminazole  (IV)  and  (V),  m.  p.  132°  and  138°, 
respectively  (mixed  m.  p.  gives  a  depression).  With  o-tolylene- 


(III.) 


H  H  N 

ch2-c-co  ch2-c— c/  ^>c6h4 

i  <JMe2)>Nx  I  CMe2>N/ 

ch2-c— cx  ;c6h4  ch2-c-co 

Me  Me 

(IV.)  (V.) 


diamine,  the  corresponding  methylbenziminazole-trimethylcyclo- 
pentanecarboxylic  acids,  m.  p.  239 — 240°  (type  I)  and  250 — 252° 
(type  II),  are  obtained,  which,  with  acetic  anhydride,  are  also 
converted  into  the  corresponding  iminazoles,  m.  p.  93°  and  97°, 
respectively.  With  1  : 2-naphthylenediamine,  two  naphthimin- 
azole-trimethylcyclopentanecarboxylic  acids,  m.  p.  180 — 182°  (type  I) 
and  235°  (decomp.),  are  obtained  and  from  the  former  is  obtained 
the  corresponding  iminazole,  m.  p.  80 — 82°.  All  these  compounds 
contain  solvent  of  crystallisation  which  is  only  partially  removed 
by  heating.  J.  W.  B. 


Action  of  Acid  Anhydrides  on  Benzidine.  A.  Shimomura 
(Mem.  Coll.  Sci.  Kyoto,  1925,  8,  19 — 33). — Certain  dicarboxylic 
acid  anhydrides  form  with  benzidine,  in  alcohol  or  benzene  solution 
at  the  ordinary  or  a  little  higher  temperature,  products  of  the  types  : 
C02H-K-C0-NH-C6H4-C6H4-]SrH-C0-It*C02H  and 
NH2-C6H4-C6H4*NH-C0-R-C02H. 

Phthalic  anhydride  yields  diphenyl-4 : 4'-diphthalamic  acid  and 
4:-aminodiphenyl-4:'-phthalamic  acid,  m.  p.  292 — 295°  (decomp.). 
The  former  is  converted  by  heat  into  diphthalylbenzidine  (Bandrow- 
ski.  A.,  1884,  1015),  which,  on  heating  with  sodium  hydroxide 
solution,  regenerates  the  diphthalamic  acid.  The  latter  is  converted 
by  boiling  with  water  into  monophthalylbenzidine  (Koller,  A.,  1904, 
i,  778),  whence  the  monophthalamic  acid  is  recovered  by  heating 
with  sodium  carbonate  solution.  Accepting  Kaufler’s  formula  for 
diphenyl  and  a  symmetrical  constitution  for  monophthalylbenzidine, 
the  author  postulates  the  transformation  of  the  latter  into  diphthalyl¬ 
benzidine  by  the  action  of  another  molecule  of  phthalic  anhydride 
as  follows  : 


96h4-nh-co 

C6H4-NH-CO 


>c6h4 


CO— C6H4— CO 
N-C6H4.C6H4-N 
CO — C6H4— CO 


according  to  the  usual  formula  for  diphenyl.  He  regards  as 
improbable  the  intramolecular  change  required  to  give  the  alternative 


formula.  CjH^^NCeHj-CeH^^C.Hj. 
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Succinic  anhydride  yields  dijphenyl-4, :  4 '-disuccinamic  acid,  m.  p. 
above  300°,  converted  by  heat  into  disuccinylbenzidine ,  m.  p.  above 
300°,  obtained  by  condensation  of  the  base  and  anhydride  at  250° 
and  reconverted  into  the  disuccinamic  acid  by  hot  sodium  carbonate 
solution.  Diphenic  anhydride  yields  diphenyl- 4  :  4 ' -di-diphenamic 
acid,  m.  p.  about  165°  (decomp.),  with  a  little  4 -aminodiphenyl- 
4' -diphenamic  acid,  m.  p.  about  215°.  Naphthalic  anhydride  gives 
rise  only  to  dinaphthalylbenzidine,  m.  p.  above  300°.  M.  J. 

Indigoid  Dyes.  L.  Sander  (Ber.,  1925,  58,  [5],  824 — 834 ; 
cf.  Friedlander  and  Sander,  A.,  1924,  i,  663). — 3-Hydroxy-4-keto- 
1-indoxenyl-l  :  4 -dihydronaphthalene  condenses  with  o-phenylene- 
diamine  in  boiling  glacial  acetic  acid  solution,  giving  the  dye  (I) 
(R=NH).  The  analogous  dye  (R— S)  is  obtained  in  a  similar 
manner;  the  hydrochloride  is  described. 

O 

(II.) 


Naphthaquinoneanils  are  readily  prepared  if  the  method  of 
Fuller  (A.,  1906,  i,  370)  is  modified  by  the  substitution  of  ammonia 
for  sodium  hydroxide.  Thus  a-naphthol  and  nitrosobenzene  in 
cold  ammoniacal  alcoholic  solution  yield  1  : 4-naphthaquinone- 
monoanil  in  92%  yield.  5-Acetamido-l  :  4-naphthaquinone-4-anil, 
m.  p.  210°  (decomp.),  after  softening,  and  6-acetamido-l :  4-naphtha- 
quinone-4-anil,  m.  p.  210 — 220°  (decomp.),  are  prepared  similarly 
(6-acetamido- a-naphthol,  prepared  by  the  action  of  acetic  anhydride 
and  acetic  acid  on  6-amino-a-naphthol,  has  m.  p.  100°).  Anthrone 
and  nitrosobenzene  yield  anthraquinonemonoanil,  m.  p.  123°. 
Acenaphthenquinonemonoanil  has  m.  p.  189 — 190°.  5-Acetamido- 
1  :  4-naphthaquinone-4-anil  is  reduced  by  zinc  dust  and  glacial 
acetic  acid  or,  preferably,  by  stannous  chloride  and  fuming  hydro¬ 
chloric  acid  in  the  presence  of  alcohol  to  l-hydroxy-l-phenyl-2- 
methylperimidine,  m.  p.  above  300°;  the  hydrochloride  is  described. 
Condensation  of  the  quinoneanils  with  oxythionaphthen  or  indoxyl 
is  conveniently  effected  in  concentrated  alcoholic  solution  in  the 
presence  of  glacial  acetic  acid.  Thus  5-acetamido-l  :  4-naphtha- 
quinone-4-anil  and  oxythionaphthen  yield  the  dye  (II),  the  sulphate 
and  hydrochloride  of  which  are  readily  hydrolysed.  6-Acetamido- 
1  :  4-naphthaquinone-4-anil  and  tliionaphthen  afford  1  -JcetoS-acet- 
amido  -  4  -  anilino  -  2  -  oxythionaphthenylidene-1 : 2-dihydronaphthalene, 

C6H4<^_>C:C<CH.(?^Hpji^>C6H3-NHAc ;  l-keto-4-anilino- 

2-oxythionaphthenyl-l  :  2-dihydronaphthalene  and  \-keto-4-anilino- 
2-indoxenyl-l  :  2-dihydronaphthalene  are  similarly  prepared.  Anthra- 
quinoneanil  and  oxythionaphthen  yield  “  2  -  thionaphthen  -9’ -anthr  a - 
ceneindolignone,”  m.  p.  240°  (decomp.).  H.  W. 


NH 


N^NPh 

CMe 
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Determination  of  the  Constitutional  Formulae  of  Colouring 
Matters  from  their  Absorption  Spectra.  VI.  F.  Kehrmann 
and  M.  Sandoz  ( Helv .  Ghivn.  Acta,  1925,  8,  250 — 259 ;  cf .  A.,  1924, 
i,  215). — The  absorption  spectra  of  the  mono-acid  and  di-acid 


Ph  X  /\  sa*ts  pkenyl-“  3  : 4  ’’-benzophenazonium  (phenyl- 
|  'i  wonaphthophenazonium,  annexed  formula)  and 
i  J  of  the  mono-,  di-,  and  tri-acid  salts  of  eight  of 
I  its  monoamino  derivatives  have  been  measured. 

I  Js  Jv  J  The  mono-salt  of  the  parent  is  orange,  but 

unlike  the  “2:3  ’’-analogue  ( loc .  cit.),  is  not 
fluorescent.  The  di-acid  salt  is  reddish-brown  and 


\f\/ 

N 


its  absorption  spectrum  is  very  characteristic,  showing  well- 
defined  bands  at  5950  A  and  5050  A.  This  compound  must  have  the 
orthoquinonoid  constitution,  and  as  the  tri-acid  salts  described 
below  show  similar  spectra,  it  is  concluded  that  they  also  are  all 
orthoquinonoid.  Except  in  this  respect,  however,  there  are 
differences  which  cause  the  monoamino  derivatives  to  fall  into  two 


groups,  viz.,  those  in  which  the  amino  group  is  in  positions  6,  4, 
or  2,  or  in  the  para  position  in  the  raeso-phenyl  radical,  and  those  in 
which  the  amino  group  is  in  positions  5,  3,  10,  or  9.  The  mono¬ 
acid  salts  of  the  first  group  are  green  or  yellow;  the  di- salts  are 
yellow;  the  tri-salts  are  brownish-  or  reddish-violet.  The  di-  and 
tri-salts  thus  resemble  the  mono-  and  di-salts  of  the  parent,  respec¬ 
tively,  and  this  resemblance  is  all  the  more  evident  in  the  absorp¬ 
tion  spectra.  The  mono-salts  of  the  5-  and  3-amino  derivatives, 
on  the  other  hand,  are  blue  and  reddish-violet,  respectively,  and 
their  di-salts  are  green.  Similarly,  the  10-  and  9-amino  derivatives 
give  red  mono-acid  salts,  and  blue  or  green  di-acid  salts.  All, 
nevertheless,  yield  violet-brown  tri-acid  salts  resembling  those 
above.  These  facts,  and  a  comparison  of  the  absorption  spectra, 
indicate  that  in  the  mono-  and  di-acid  salts  of  this  second  group 
the  paraquinonoid  arrangement  prevails,  but  that  the  constitution 
becomes  orthoquinonoid  in  the  tri-acid  salts.  It  is  evident  from 
the  formulae  that  the  5-,  10- ,  and  9-amino  derivatives  can  readily 
behave  in  this  way,  the  3-amino  derivative  becoming  “  amphiquino- 
noid.”  It  is  only  when  the  amino  group  is  in  these  positions  that 
it  has  any  pronounced  auxochromic  effect. 

The  amino  derivatives  were  examined  as  pure  perchlorates  and 
the  absorption  spectra  (curves  are  given)  differ  slightly  from  such 
as  have  been  described  for  some  of  the  compounds  in  earlier  papers. 

W.  A.  S. 


Dyes  Derived  from  Phenanthraquinone.  VI.  Phenanthra- 
quinone-phenyl  Azomethines  and  Phenanthraphenazine  Azo 
Dyes.  A.  C.  Sircar  and  B.  K.  S.  Gupta  ( J .  Indian  Chem.  Soc., 
1925,  1,  321 — 328). — Further  attempts  to  prepare  dyes  from  phen¬ 
anthraquinone  and  its  derivatives  are  described.  It  is  not  possible 
to  diazotise  one  only  of  the  amino  groups  in  2  :  7-diaminophen- 
anthraphenazine  as  it  is  in  safranine,  and  it  is  therefore  concluded 
that  no  distinction  between  the  two  amino  groups  can  be  made, 
and  that  this  compound  does  not  exist  in  a  tautomeric  quinonoid 

m  m*  2 
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state  as  suggested  by  Watson  and  Dutta  (T.,  1921,  119,  1211). 
By  condensing  aminophenanthraquinones  with  aromatic  aldehydes, 
a  series  of  azomethines  has  been  prepared.  These  are  crystalline 
and  deeply  coloured,  but  are  of  little  value  as  dyes,  since  they  are 
readily  decomposed  into  the  original  aminoquinone  and  aldehyde 
by  dilute  mineral  acids  at  100°.  By  diazotisation  of  2  :  7-diamino- 
phenanthraphenazine  and  coupling  with  a  suitable  second  com¬ 
ponent,  the  following  compounds  are  obtained  :  phenanthraphen- 
azine-2  : 1  -bis(V -azo-2' -hydroxy-3' -naphthoic  acid ;  phenanthraphen- 
azine-2  : 1  -bis  (V -azo-2' -naphthol).  In  solution,  only  one  amino 
group  of  2  :  7-diaminophenanthraquinone  reacts  with  an  aldehyde, 
and  thus  are  obtained:  2-amino -1 -ip-dimethylaminobenzylidene- 
aminophenanthraquinone,  bluish-black  needles ;  2-amino-l-o  :  p -di- 
hydroxybenzylideneaminophenanthraquinone,  black  needles;  2-acet- 
amido-l-o-hydroxybenzylideneaminophenanthraquinone,  2-amino-l-o- 
hydroxybenzylideneaminophenanthraquinone,  2-  and  4-m -nitrobenzyl- 
ideneaminophenanthraquinone.  By  heating  the  aminoquinone 
directly  with  excess  of  the  aldehyde  both  amino  groups  react,  and 
thus  are  obtained :  2  : 1-dibenzylideneaminophenanthraquinone, 

2  :  l-di-'p-tolylideneaminophenanthraquinone,  2  :  7 -dicinammylidene- 
aminophenanthraquinone,  2  : 1-di-p-anisylideneaminophenanthra- 
quinone,  2  :  l-di(o-hydroxybenzylideneamino)-phenanthraquinone. 
These  compounds  do  not  melt  below  300°.  There  are  also  described 
4:-amino-5-m-nitrobenzylideneamino-  and  2-amino-l -m-nitrobenzyl- 
ideneamino-phenanthraquinone.  J.  W.  B. 

Complex  Iron  Derivatives  of  Triazinetricarboxylic  Acid. 

P.  Pascal  ( Corrupt .  rend.,  1925,  180,  1850 — 1851). — Complex  iron 
derivatives  of  triazinetricarboxylic  acid,  regarded  by  the  author 
as  analogous  to  the  complex  cyanides,  are  described.  These 
compounds  are  less  stable  than  the  complex  cyanides ;  they 
are  readily  transformed  into  derivatives  of  cyanoformic  acid,  and 
in  solution  some  of  the  iron  is  present  in  the  form  of  ions.  By 
addition  of  a  ferric  salt  to  potassium  triazinetricarboxylate,  potass¬ 
ium  ferricyanocarboxylate,  I^Fe(C3N3[C02]3)2,24H20,  orange,  readily 
depositing  the  double  salt  of  ferric  ferricyanocarboxylate  and 
potassium  ferricyanocarboxylate, 

Fe[Fe(C3N3[COj3)2],4K3re(C3N3[CO2]3)2,40H2O. 

Both  these  salts  are  photo-sensitive.  On  adding  ferrous  salts  to 
potassium  triazinetricarboxylate,  potassium  ferrocyanocarboxylate, 
K4Fe(C3N3[C02]3)2,  red,  depositing  from  solution  violet  crystals 
of  a  ferropotassium  ferrocyanocarboxylate,  FeK6Fe(C3N3[C02]3)2,  is 
obtained.  L.  F.  H. 

Action  of  Aromatic  Amines  on  Thiosemicarbazide. 

H.  Mazourewitsch  (Bull.  Soc.  chim.,  1925,  [iv],  37,  723). — By  the 
action  of  aniline,  o-,  m-,  and  p-toluidines,  and  benzylamine  on  thio¬ 
semicarbazide  (cf.  A.,  1924,  i,  1297)  the  author  has  obtained  a  series 
of  alkali-soluble  crystalline  substances,  probably  triazoles,  having 
m.  p.  261—262-5°  (decomp.),  228—229°,  234—236°,  272—274°,  and 
161 — 163°,  respectively.  R.  B. 
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Derivatives  of  Di-o-tolylhydrazodithiodicarbonamide.  E. 

Fromm  and  P.  Szendro  (Ber.,  1925,  58,  [JS],  970 — 975). — The  action 
of  a  large  excess  of  boiling  benzoyl  chloride  on  di-o-tolylhydrazo- 
dithiodicarbonamide  leads  to  the  production  of  dibenzoyl-2  :  5- 
ditoluidino-1  :  3  : 4-thiodiazole,  m.  p.  252°  (cf.  Fromm,  Soffner, 
and  Frey,  A.,  1924,  i,  93),  which  can  also  be  obtained  under  similar 
conditions  from  2  :  5-ditoluidino-l  :  3  :  4-thiodiazole  or  3-thiol-5- 
toluidino-4-o-tolyl-l  :  2  :  4-triazole.  2  :  5-Di-o-toluidino-l  :  3  :  4- 
thiodiazole,  m.  p.  220°,  is  prepared  from  di-o-tolylhydrazodithio- 
dicarbonamide  by  the  restricted  action  of  a  comparatively  slight 
excess  of  boiling  benzoyl  chloride  or  by  boiling  with  acetic  anhydride 
and  subsequent  hydrolysis  of  the  compound  thus  produced  (cf. 
Fromm,  Soffner,  and  Frey,  loc.  cit.).  The  action  of  benzoyl  chloride 
and  sodium  hydroxide  on  di-o-tolylhydrazodithiodicarbonamide 
or  3-thiol-5-toluidino-4-o-tolyl-l  :  2  :  4-triazole  yields  a  substance, 
C^AN.S,  m.  p.  156°,  which  is  transformed  by  a  small  excess 
of  boiling  benzoyl  chloride  into  3-benzoylthiol-5-toluidino-4-o- 
tolyl-1  :  2  :  4-triazole,  m.  p.  188°,  obtained  previously  (loc.  cit.)  by 
heating  4-o-tolylthiosemicarbazide  with  a  slight  excess  of  benzoyl 
chloride.  Alcoholic  potassium  hydroxide  transforms  the  latter 
substance  into  the  compound,  C16H20O2N4S,  m.  p.  154°,  which  on 
treatment  with  sodium  hydroxide  and  benzoyl  chloride  in  boiling 
alcoholic  solution  yields  the  substance, 

CH2Ph*NH*N:C(S*CH2Ph)‘NH*C6H4Me, 
m.  p.  112°.  3-Thiol-5-toluidino-4-o-tolyl-l  :  2  :  4-triazole  is  con¬ 
verted  by  iodine  in  the  presence  of  alcohol  or  by  bromine  in  aqueous 
suspension  into  the  corresponding  disulphide,  C32H30N8S2,  m.  p. 
168°,  which  is  reconverted  by  aqueous  alkali  hydroxide  into  the 
original  triazole.  H.  W. 


Action  of  Azides  on  Toluquinone.  F.  D.  Chattaway  and 
G.  D.  Parkes  («/.  Chem.  Soc.,  1925,  127,  1307 — 1311 ;  cf.  Wolff 
and  Grau,  A.,  1912,  i,  1034;  Wolff,  Hercher,  and  Korbs,  A.,  1913, 
i,  1107). — Toluquinone,  from  the  oxidation  of  o-toluidine  with 
chromic-sulphuric  acid,  is  best  distilled  in  steam  in  small  quan¬ 
tities.  It  reacts  with  phenylazide  in  dry  benzene  at  50°  to  give 
4  :  l-diketo-\-phenyl-5-methylbenztriazole,  (as  I)  m.  p.  206°  (darkens 
190°),  which  is  converted  by  a  few  minutes’  heating  in  aniline  into 
phenylcycloiminotoluquinone  (as  II),  m.  p.  130°. 


(I.) 


CO 

/\ 

Mef)  CH 

HC  CH 

\/ 

CO 


(II.) 


4  :  l-Diketo-l-o-tolyl-5-methylbenztriazole,  m.  p.  155°,  loses  nitrogen 
even  during  recrystallisation.  The  following  ary lcycfoiminotolu - 
quinones  are  described  :  o-tolyl-,  m.  p.  139°;  p - chlorophenyl - ,  m.  p. 
180° ;  2  :  4 -dichlorophenyl-,  m.  p.  209-5 ;  2  :  5-dichlorophenyl-,  m.  p. 
299°;  p -bromophenyl-,  m.  p.  185°;  2  :  4:-dibromophenyl-,  m.  p.  216°; 
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2:4:  Q-tribromophenyl-,  m.  p.  171°.  The  arylaziminotoluquinones 
contain  two  hydrogen  atoms  more  than  the  analogous  products 
obtained  by  Wolff.  C.  H. 

1-Phenyltetrahydro-l :  4-oxazine  (4-Phenylmorpholine )  and 
a  New  Triphenylmethane  Dye.  H.  Adkins  and  R.  M.  Siming- 

ton  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1687 — 1689). — When  10% 
sodium  hydroxide  solution  is  used  to  neutralise  the  acid  produced 
in  the  reaction  and  the  dihydroxyethylaniline  is  dehydrated  by 
heating  at  200 — 250  mm.,  ethylene  chlorohydrin  may  be  converted 
to  the  extent  of  45%  into  4-phenyltetrahydro-l  :  4-oxazine(4-phenyl- 
morpholine)  (cf.  Knorr,  A.,  1889,  1218).  Kamm  and  Waldo’s 
method  (A.,  1922,  i,  105)  gives  a  slightly  higher  yield  in  terms  of 
aniline  used.  When  heated  with  benzaldehyde  and  hydrochloric 
acid  ( d  1*19),  the  oxazine  yields  a  green  dye, 

OH*CPhf C6H4N<|pS[2)2>ol  , 

L  (^112)2  J2 

somewhat  lighter  in  shade  than  malachite  green.  R.  B. 

2:4:  5-Tripkenyloxazole  or  Bemzilam.  J.  Troger  and  O. 
Philippson  (J.  pr.  Chem.,  1925,  [ii],  110,  65 — 85). — When  2:4:5- 
triphenyloxazole  and  imabenzilam,  respectively,  are  treated  with 
nitric  acid,  they  both  give  benzil,  but  with  the  precaution  of  cooling 
the  nitric  acid  ( d  1-5),  and  gradually  adding  the  substance  to  be 
nitrated,  a  product  is  obtained  which  is  precipitated  by  water  and 
after  two  repetitions  of  the  nitration  is  considered  to  be  pure  tri- 
nitro-2  :  4  :  5-triphenyloxazole,  m.  p.  294° ;  by  heating  this  at  245° 
under  pressure  with  concentrated  hydrochloric  acid,  it  is  partly 
changed,  whilst  oxidation  of  its  acetic  acid  solution  with  chromic 
acid  yields  solely  p-nitrobenzoic  acid  and  ammonia,  showing  that 
its  three  nitro  groups  are  attached  to  the  three  phenyl  groups  in  the 
^-position.  By  adding  benzilam  or  imabenzilam  to  nitric  acid 
(d  1-46)  at  15°,  and  precipitating  with  water,  a  product  is  obtained 
from  which  nitro-2  :  4  :  5-triphenyloxazole,  m.  p.  194°,  may  be 
isolated ;  its  oxazole  ring  undergoes  disruption  more  easily  than 
that  of  the  trinitro  derivative,  so  that  on  heating  with  concentrated 
hydrochloric  acid  at  245°  under  pressure  £>-nitrobenzoic  acid  is 
formed  and  this  is  also  obtained  on  oxidation  with  chromic  acid, 
showing  that  the  nitro  group  is  attached  in  the  ^-position  to  one 
of  the  phenyl  groups ;  by  alkali  hydroxide  nitrobenzilam  is 
converted  into  azozy-2  :  4  :  5-triphenyloxazole,  m.  p.  270°.  When 
a  solution  of  nitrobenzilam  in  acetic  acid  and  a  little  hydrochloric 
acid  is  treated  with  zinc,  addition  of  water,  and  sometimes  of  sodium 
acetate,  gives  amino-2  :  4  :  5-triphenyloxazole,  m.  p.  214°  ( chloro - 
platinate  and  chloroaurate  described) ;  from  the  product  of  heating 
the  amino  compound  with  methyl  iodide,  methyl  alcohol,  and  ether 
under  pressure  at  100°,  have  been  isolated  a  substance  (dimethyl- 
aminobenzilam  methiodide?)  and  the  methiodide,  m.  p.  171°,  which 
with  silver  oxide  yields  a  base,  C13H14ON2,  which  is  characterised 
as  its  chloroplatinate ;  aminobenzilam  with  benzyl  chloride  gives 
the  dibenzyl  derivative,  m.  p.  182°  ;  aminobenzilam  may  be  diazotised 
and  from  the  diazo  compound  may  be  obtained  (a)  benzilam-azo-$- 
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naphthol,  (6)  hydroxy-2  :  4  :  5 -triphenyloxazole,  m.  p.  205°,  and 
(c)  by  treatment  with  sulphur  dioxide  a  sulphur -free  product. 

F.  M.  H. 

Condensation  of  Rhodanic  Acids  with  Isatin.  3-Aryl- 
rhodanylidene-A5'3-oxindoles.  It.  M.  Hann  (J.  Amer.  Chem. 
Soc .,  1925,  47,  1189 — 1191). — Isatin  condenses  with  arylrhodanic 
acids  in  boiling  glacial  acetic  acid  in  presence  of  anhydrous  sodium 
acetate,  by  which  reaction  the  following  A5'3 -oxindoles  were  pre¬ 
pared  :  3 -phenyl,  3-o -tolyl-,  3-m -tolyl-,  3-p -tolyl-,  3-o -anisyl-,  3-p- 
anisyl-,  3(4i-m-xylyl)-,  3(2-p -xylyl)-,  3-cc-naphthyl-,  3 -^-naphthyl-, 
and  3-i^ -cumyl-rhodanylidene- A5'3' -oxindoles.  The  last-named  has 
m.  p.  218 — 219°,  the  remainder  m.  p.  above  300°.  F.  G.  W. 

Bromination  of  4'-Amino-l-phenyl-5-methylbenzthiazole 
[Dehydrothiotoluidine]  and  of  1  :  1-Bisbenzthiazole.  R.  F. 

Hunter  (J.  Chem.  Soc.,  1925,  127,  1318 — 1320). — Gattermann’s 
dibromo  additive  compound  from  dehydrothiotoluidine  (A.,  1889, 
602)  is  shown  to  be  a  perbromide,  m.  p.  190°, 

C6H3Me<|^:>C-C6H1-NH2. 

1  :  1-Bisbenzthiazole  (Hofmann,  A.,  1878,  396;  Lauth,  A.,  1896, 
i,  326)  yields  a  similarly  constituted  tetrabromide.  Both  lose  all 
their  bromine  instantly  when  treated  with  sulphurous  acid. 

1-Chlorobenzthiazole  is  unaffected  when  heated  with  sodium  in 
dry  ether.  C.  H. 

Chlorobenzthiazole  Dibromide.  R.  F.  Hunter  (J.  Chem. 
Soc.,  1925,  127,  1488 — 1489). — 1 -Chlorobenzthiazole  forms  a 
dibromide,  m.  p.  139°,  stable  in  a  vacuum,  regenerating  chloro¬ 
benzthiazole  on  exposure  to  air  or  treatment  with  sulphurous  acid 
and  is  therefore  assumed  to  be  a  A-bromo  derivative.  1  :  1-Bis¬ 
benzthiazole  could  not  be  obtained  by  the  action  of  sodium  on 
1 -chlorobenzthiazole  in  boiling  ether  or  boiling  xylene.  M.  J. 

a-Ketoformhydroxamic  Acids  and  their  Derivatives.  X. 

C.  Gastaldi  [with  E.  Repossi]  ( Gazzetta ,  1925,  55,  201  214 ;  cf.  A., 
1924,  i,  1208). — The  two  benzoyiformhydroxamic  acid  oximes  (cf.  A., 
1924,  i,  733)  show  the  following  further  differences.  (1)  The  a-form, 
m.  p.  177°,  crystallises  in  either  the  monoclinic  or  triclinic  system 
and  the  p-isomeride,  m.  p.  189°,  in  the  rhombic  system.  (2)  With 
acetic  anhydride,  the  a-oxime  gives,  in  the  cold,  a  triacetyl  deriv¬ 
ative,  OAc*NICPh*C(OAc)*N*OAc,  m.  p.  85°,  and  in  the  hot,  a  diacetyl 
compound,  OAc*N.'CPh*C(OH).’N*OAc,  m.  p.  126°,  and  benzonitrile ; 
hydrolysis  of  either  of  these  acetyl  compounds  with  sodium  hydr¬ 
oxide  yields  5-hydroxy-3-phenylfuro(abj)diazole,  m.  p.  202°, 
phenylhydroxyfurazan,  and  benzoyiformhydroxamic  acid  a-oxime. 
The  action  of  acetic  anhydride  on  the  p- oxime  gives,  in  the  hot, 
benzonitrile  and  in  the  cold  a  triacetyl  compound,  m.  p.  117°,  which, 
on  hydrolysis,  yields  benzoyiformhydroxamic  acid  p-oxime  and, 
probably,  phenylglyoxylic  acid  p-oxime.  (3)  When  treated  with 
sodium  hydroxide,  the  a-oxime  gives  the  crystalline  monosodium 
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derivative,  C8H703N2Na,  whilst  with  sodium  ethoxide  it  yields 
the  crystalline  disodium  derivative,  C8H603N2Na2,  and  this,  at 
80 — 90°,  is  converted  into  5-hydroxy-3-phenylfuro(ab1)diazole  and 

phenylhydroxyfurazan,  m.  p.  176°,  which  has  the  normal 

N-OOH 

molecular  weight  in  freezing  acetic  acid  and  forms  a  sodium  deriv¬ 
ative,  C8H502N2Na,7H20,  and  a  silver  derivative, 
C8H502N2Ag,C8H602N2. 

Benzoylformhydroxamic  acid  [3-oxime,  when  treated  with  sodium 
ethoxide,  gives  the  crystalline  sodium  derivative, 
C8H703N2Na,C8H803N2. 

(4)  When  treated  with  o-phenylenediamine  in  alcoholic  solution, 
the  a-  but  not  the  (3-oxime  gives  the  crystalline  compound, 
NOH!CPh*C(OH)!NOH,2C6H4(NH2)2,  m.  p.  151°,  which  reduces 
silver  nitrate  and  gives  coloured  precipitates  with  ferric  chloride 
and  cupric  acetate. 

Ponzio’s  criticisms  (this  vol.,  i,  139)  are  refuted.  T.  H.  P. 


Cuprohalide  Molecular  Compounds  of  Azo  Compounds. 

0.  Diels  and  W.  Koll  (Annalen,  1925,  443,  262 — 272). — endo- 
Methylenedehydropiperidazine  cuprochloride  (cf.  this  vol.,  i,  977) 
dissolves  in  hot,  concentrated  aqueous  potassium  and  ammonium 
chloride  to  give  colourless  solutions,  which  smell  of  the  azo  com¬ 
pound  owing  to  dissociation  of  the  additive  compound.  On  cooling, 
the  solutions  turn  red  and  deposit  the  pure  additive  compound. 
Additive  compounds  of  the  above  azo  derivative  with  cuprous 
iodide  (light  red),  cuprous  cyanide  (orange),  and  cuprous  thiocyanate 
(light  red)  are  described. 

When  hydrazomethane  diacetate  is  warmed  in  aqueous  solution 
with  copper  sulphate,  a  dark  red,  crystalline  precipitate  is  obtained, 
apparently  not  identical  with  Thiele’s  product  (cf.  A.,  1909,  i,  560). 
Addition  of  chlorine  ion,  either  as  hydrochloric  acid  or  as  sodium 
or  cupric  chloride,  causes  immediate  precipitation  of  azomethane 
cuprochloride,  NMe!NMe,2CuCl,  red,  apparently  identical  with 
Thiele’s  product.  Azoisopropane  cuprochloride,  CeH14N2,CuCl,2H20, 
ruby-red,  decomposing  in  a  few  hours  (cf .  Lochte,  Noyes,  and  Bailey, 
A.,  1923,  i,  26),  and  3:5:  5' -trimethylpyrazolidine  cuprochloride, 
orange,  were  obtained  similarly. 

The  additive  combination  of  cuprous  halides  with  azo  com¬ 
pounds,  which  thus  appears  to  be  a  general  reaction,  is  discussed 
in  relation  to  the  action  of  cupric  chloride  on  diazonium  compounds 
(cf.  Sandmeyer,  A.,  1884,  1311;  Erdmann,  A.,  1893,  i,  150). 

F.  G.  W. 


Azo  Derivatives  of  (3-Naphtliol  Containing  p-Substituted 
Auxochromes.  Actien-Gesellschaft  fur  Antlin-Fabrikation 
(D.R.-P.  403552;  from  Chem.  Zentr.,  1924,  95,  [ii],  2703—2704). 
— The  following  compounds  are  described  :  1-p -aminobenzeneazo- 
2  :  4 -dihydroxy naphthalene,  m.  p.  226 — 228° ;  1-p -aminobenzeneazo- 
2  :  4:-dihydroxynaphthalene-S-sulphonic  acid,  red  needles,  infusible ; 
1(1'  ■amino A' -sulphonaphthaleneazo)-2  :  4- dihydroxynaphthalene ,  dye¬ 
ing  orange-red  shades  on  wool;  l(4'-chloro-2'-amino-6'-sulpho-. 
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phenolazo)-2-hydroxynaphthalene-4-sulphonic  acid  (?);  \(V -amino- 
2'  :  A! -d%hydroxynaphthaleneazo)-2-hydroxynaphthalene,  decomp.  200° ; 
l-aminobenzeneazo-4-amino-$-naphthol,  reddish -yellow  needles,  m.  p. 
256 — 257°,  and  a  compound,  dark  red  crystals,  m.  p.  234°,  obtained 
from  aniline  and  1  -aminoazobenzene-  p-naphthol-4-sulphonic  acid 
in  the  presence  of  sodium  acetate.  R.  B. 

Preparation  of  Azo  Colouring  Matters.  Chemische  Fabrik 
Griesheim-Elektron  (with  A.  Zitscher)  (D.R.-P.  393722 ;  from 
Chem.  Zentr.,  1924,  ii,  2422). — Diazo,  tetrazo,  or  diazoazo  compounds 
which  do  not  contain  sulphuric  acid  or  carboxylic  acid  groups  are 
coupled  with  acetoacetamidoarylthiazole  derivatives  of  the  general 

formula  CH2AcUO*NH*RU<^g^>R',  where  R  and  R'  are  substituted 

aromatic  radicals.  Acetoacetamidoarylbenzthiazole  is  prepared  by 
heating  aminoarylbenzthiazoline  with  ethyl  acetoacetate.  Aceto- 
acetyldehydrothiotoluidide  is  a  yellow,  crystalline  powder,  m.  p. 
170—172°  (uncorr.).  G.  W.  R. 

Action  of  Halogens  on  Phenylhydrazones.  II.  Action 
of  Chlorine.  J.  E.  Humphries,  H.  Humble,  and  R.  Evans  (J. 
Chem.  Soc.,  1925,  127,  1304—1307;  cf.  T.,  1923,  1766).— The 
action  of  chlorine  on  phenylhydrazones  in  cold  carbon  tetrachloride 
solution  gives  the  2  :  4-dichloro  derivatives.  Subsequent  action 
proceeds  with  difficulty  to  the  2:4:  6-trichlorophenylhydrazone. 
Under  appropriate  conditions,  the  2  :  4-dichloro-  and  2:4:  6-tri- 
chlorophenylhydrazones  of  benzaldehyde  undergo  further  substitu¬ 
tion  at  the  carbon  of  the  original  carbonyl  group  to  give  tri-  and 
tetra-chloro  derivatives,  respectively.  The  following  compounds 
are  described  :  acetophenone- 2  :  4 -dichlorophenylhydrazone,  m.  p. 
85° ;  benzophenone-2 :  A-dichlorophenylhydrazone,  m.  p.  105° ; 
benzophenone-2  :  4  :  Q-trichlorophenylhydrazone,  m.  p.  106° ;  the 
trichlbro  derivative,  CPhCl.‘N*NH,C6H3Cl2(2  : 4),  m.  p.  90°,  when 
reduced  gave  2  :  4-dichlorophenylhydrazine  hydrochloride,  yielding 
m-chlorobenzaldehyde-2 : 4 -dichlorophenylhydrazone,  m.  p.  127°, 
and  p-cMorobenzaldehyde-2  :  A-dichlorophenylhydrazone,  m.  p.  117°; 
the  tetrachloro  derivative,  CPh*Cl.*N*NH*CeH2Cl3(2  :  4  :  6),  m.  p. 
98°,  when  reduced  gave  2:4:  6-trichlorophenyihydrazine  hydro¬ 
chloride. 

The  identity  of  these  products  is  established  by  comparison 
with  synthetically  prepared  specimens  and  their  derivatives. 
Acetonephenylhydrazone  gave  probably  a  mixture  of  the  hydro¬ 
chlorides  of  phenylhydrazine  and  2  :  4-dichlorophenylhydrazine. 

M.  J. 

Compounds  Containing  Phosphorus  and  p-Thiodiazphos- 
pholes.  W.  Autenrieth  and  W.  Meyer  (Her.,  1925,  58,  [£], 
848 — 851). — The  action  of  thiophosphoryl  dichlorides  on  o-diamines 
and  similar  substances  leads  to  the  production  of  cyclic  compounds 
containing  two  nitrogen  and  carbon  atoms  and  a  phosphorus  atom 
in  the  ring  for  which  the  term  “  diazphospholes  ”  is  suggested. 


i.  990 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Thus  p - tolyloxythiophosphoryl  dichloride  and  o-phenylenediamine 
at  180°  yield  p-tolyloxy-p-thiodihydrobenzodiazphospholium, 

C«H*<NH>PS'°'C'iH2Me’ 

m.  p.  147°,  whereas  phenoxythiophosphoryl  dichloride  and  ethylene- 
diamine  hydrate  afford  phenoxy-p-thiodihydrodiazphospholium, 
CH,NH>r(S).°rli> 

m.  p.  189°.  Phenoxy-p-thiodihydrobenzodiazphospholium,  m.  p. 
185°  (cf.  Autenrieth  and  Hildebrand,  A.,  1898,  i,  419),  has  the 
normal  molecular  weight  in  naphthalene.  Diphenoxythiophos- 
phoryl  chloride  and  hydrazine  hydrate  in  aqueous  solution  at  67° 
yield  diphenylthiophosphorhydrazide,  SIP(OPh)2#NH*NH2,  m.  p. 
63°  ( benzylidene  derivative,  m.  p.  129°).  Phenoxythiophosphoryl 
dichloride  (1  mol.)  and  hydrazine  hydrate  (4  mols.)  give  phenylthio- 
phosphordihydrazide,  m.  p.  95°  (cf.  Strecker  and  Heuser,  A.,  1924, 
i,  1160),  which  affords  a  dibenzylidene  derivative,  m.  p.  115°,  whereas 
the  reagents,  if  used  in  the  molecular  ratio  1  :  2  yield  PP '-diphenoxy- 

W-dithiotetrazdiphosphinium,  OPh*PS<^g.^jj^PS’OPh^  m.  p. 

183°.  H.  W. 


Oxidations  in  Turpentine  and  Olive  Oil.  E.  Walker  (J. 
Chem.  Soc.,  1925,  127,  1491). — The  author  describes  the  conversion 
of  either  diphenylchloroarsine  or  diphenylarsenious  oxide  into 
diphenylarsinic  acid  and  of  (3(3'-dichlorodiethylsulphide  into  P(3'-di- 
chlorodiethyl  sulphoxide  in  presence  either  of  turpentine,  previously 
exposed  to  the  air,  or  of  rancid  olive  oil.  This  oxidising  action, 
peculiar  to  the  exposed  oils,  is  ascribed  to  the  presence  of  peroxides. 

M.  J. 

p-Dimethylaminomethylphenylarsinic  Acid.  IStablisse- 
ments  Poulenc  Fr&res,  E.  Fourneau,  and  A.  Madina veitia 
(F.P.  541612;  from  Chem.  Zentr.,  1924,  95,  [ii],  1511—1512).— 
p - Aminodimethy lbenzylam ine  has  been  converted  by  the  Bart 
method  into  the  corresponding  arsinic  acid,  NMe2,CH2*C6H4*As03H2. 

R.  B. 


Symmetrical  Bisarsinoarylbenzamidocarbamides.  C.  S. 

Hamilton  and  R.  T.  Major  (J.  Amer.  Chem.  Soc.,  1925, 47, 1128 — 
1134). — The  following  nitrobenzoylaminoarylarsenic  acids  were  pre¬ 
pared  by  the  action  of  the  nitrobenzoyl  chloride  on  the  sodium  salts  of 
the  appropriate  aminoarylarsinic  acids  in  boiling  toluene  or  xylene  : 
4-o-,  m-,  and  p -nitrobenzamidophenylarsinic  acids,  m.  p.  above  250° ; 

2- (o-,  m-,  and  p -nitrobenzamido)-tolyl-5-arsinic  acids,  m.  p.  similar ; 

3- m -nitrobenzamido-  and  3-o -nitrobenzamidophenylarsinic  acids,  m.  p. 

above  250°  and  249 — 250°  (decomp.),  respectively.  From  these 
the  following  amino  derivatives  were  obtained  by  reduction  with 
ferrous  hydroxide  in  alkaline  solution  :  4-o-,  m-,  and  p -amino- 

benzamidophenylarsinic  acids,  m.  p.  above  250° ;  2(m-  and  p -amino- 
benzamido)-tolyl-5-arsinic  acids,  m.  p.  similar;  and  m -amino- 
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3 -benzamidophenylarsinic  acid,  m.  p.  160°  (decomp.).  These  were 
converted  by  the  action  of  carbonyl  chloride  in  alkaline  solution 
into  the  following  carbamides  :  4  :  4' -di-p-arsino-o-methylanilino- 
formyl-8-diphenylcarbamide  (As03H2,C6H3Me,NH*C0,CeH4,NH)2C0, 
m.  p.  above  250° ;  4  :  4'- di-p-arsinoanilinoformyl-s-diphenylcarb - 

amide,  m.  p.  above  250° ;  3  :  S' -di-m- arsinoanilinoformyl-s-diphenyl- 
carbamide,  m.  p.  249 — 250°  (decomp.) ;  3  :  S' -di-p-arsinoanilinoformyl- 
s-diphenylcarbamide,  m.  p.  above  250°;  and  2  :  2' -di-p-arsinoanilino- 
formyl-s-diphenylcarbamide,  m.  p.  above  250°.  The  amino  deriv¬ 
atives  darkened  on  exposure  to  air,  particularly  when  moist,  whilst 
the  carbamides  were  stable.  F.  G.  W. 

Sulphoxyl  Compounds.  XIV.  Aldehydesulphoxylates  as 
Protective  Colloids.  A.  Binz  and  H.  Batjsch  (Ber.,  1925,  58, 
[2?],  987 — 990;  cf.  A.,  1924,  i,  1160). — The  precipitation  of  silver 
salvarsan  from  aqueous  solution  by  carbon  dioxide  is  inhibited  by 
the  presence  of  formaldehydesulphoxylate  or  neosalvarsan.  The 
possibility  that  this  effect  is  attributable  to  the  formation  of  chemical 
compounds  is  rendered  improbable  by  the  observation  that  the 
components  are  separable  by  ultra-filtration.  Further,  it  is  found 
that  neosalvarsan  has  the  power  of  retaining  other  substances, 
particularly  metals  (copper,  silver,  mercury)  in  colloidal  solution. 
The  solubility  of  aniline  in  aqueous  solutions  of  formaldehyde¬ 
sulphoxylate  to  an  extent  which  is  far  greater  than  corresponds 
with  the  production  of  anilinomethylenesulphoxylate  appears  to 
be  a  further  instance  of  a  similar  phenomenon.  H.  W. 

Therapeutic  Compound  [Sodium  p-Aminophenyl- 
stibinate  Glucoside].  The  Wellcome  Foundation  and  W.  H. 
Gray  (Brit.  Pat.  234677). — Sodium  ^-aminophenylstibinate  con¬ 
denses  in  aqueous  sodium  hydroxide  at  the  ordinary  temperature  in 
3  days  with  dextrose  to  form  a  glucoside,  C36H49022N3Sb3Na,  a  buff- 
coloured  powder.  The  product  forms  a  clear  aqueous  solution 
suitable  for  the  treatment  of  kala-azar  and  other  tropical  diseases. 

E.  H.  B. 

Structure  of  Proteins.  Reduction  of  Dipeptides  and 
Methods  of  Isolation  of  Reduction  Products  given  by  Proteins. 

E.  Abderhalden  and  E.  Schwab  (Z.  physiol.  Chem.,  1925,  143, 
290 — 296). — The  dipeptides  and  the  corresponding  diketopiper- 
azines  are  reduced  in  different  ways  by  the  authors’  method 
(A.,  1924,  i,  1345).  The  latter  are  reduced,  not,  however, 
quantitatively,  to  the  corresponding  piperazine ;  the  former  give 
amino  alcohols  with  partial  deamination.  The  reduction  of  dl- 
alanylglycine  gives  a  mixture  of  (3-amino- a-propanol  and  propionic 
acid.  Glycylglycine  on  reduction  gives  aminoethyl  alcohol, 
together  with  much  ammonia.  Piperazines  are  formed  during 
the  reduction  of  proteins,  and  methods  have  been  sought  by 
which  they  might  be  separated  and  identified.  Such  a  method 
is  condensation  with  phenylcarbimide.  Piperazine  itself  is  pre¬ 
cipitated  quantitatively  by  phosphotungstic  acid  in  presence  of 
4%  sulphuric  acid.  H.  D.  K. 
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Additive  Product  of  Chlorine  and  a  Monomethyl  (chloro)- 
hsemin.  W.  Kuster  and  R.  Huttenlocher  (Z.  'physiol .  Chem., 
1924,  141,  291 — 296). — Treatment  of  monomethyl(chloro)hsemin 
with  chlorine  in  chloroform  solution  gives  an  additive  product, 
C^O^C^Fe,  from  which  two  chlorine  atoms  may  be  removed 
by  treatment  with  aqueous  sodium  carbonate.  When  the  additive 
compound  is  shaken  with  hydrobromic  acid  in  glacial  acetic  acid 
solution  and  the  resulting  substance  treated  with  methyl  alcoholic 
potassium  hydroxide  a  product  is  obtained  which  contains  a  small 
quantity  of  a  porphyrin  and  gives  on  acidification  a  crystalline 
substance,  C35H3506N4Cl3Fe.  E.  S. 


Natural  Porphyrins.  XIV.  Ooporphyrin  and  its  Con¬ 
version  into  Haemin  Ester.  H.  Fischer  and  F.  Lindner  ( Z . 
physiol.  Chem.,  1925,  142,  141 — 154). — Plover’s  egg-shells  contain 
a  greater  proportion  of  ooporphyrin  (A.,  1924,  i,  230,  1130)  than 
gull’s  egg-shells.  The  dimethyl  ester  has  now  been  isolated  in  an 
ash-free  condition  and  has  the  composition  C3GH3804N4  and  not 
that  previously  assigned  to  it.  The  free  ooporphyrin,  ^.34^34^4^4* 
has  also  been  isolated  directly  from  the  shells.  The  conversion  of 
the  ester  into  haematoporphyrin  has  been  confirmed.  Conversely, 
ooporphyrin  has  been  obtained  from  haematoporphyrin  by  removal 
of  2HaO  by  heating  in  a  vacuum.  The  identity  of  oohaemin  ester 
with  haemin  ester  has  been  confirmed  by  crystallographic  measure¬ 
ments.  When  ooporphyrin  ester  is  dissolved  in  a  solution  of 
hydrobromic  acid  in  glacial  acetic  acid,  the  product  yields,  after 
successive  treatment  with  methyl  alcohol  and  methyl-alcoholic 
potassium  hydroxide,  tetramethylhaematoporphyrin.  Ooporphyrin 
is  probably  formed  in  the  organism  of  the  bird  by  autolysis  of  the 
blood  pigment  according  to  the  following  scheme,  which  is  based 
on  Willstatter’s  (incomplete)  formula  : 


Me 


ch2:ch 
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^>NH  N^-CH:CH 
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:C 
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-> 
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C 

CiCH 


a 


Its  instability  is  explained  by  the  presence  of  the  acetylene  group. 
The  name  protoporphyrin  is  suggested  for  the  following  porphyrins, 
which  have  been  found  to  be  identical :  ooporphyrin,  Kammerer’s 
porphyrin,  H2S -porphyrin,  HCl-porphyrin,  C02-porphyrin  (A.,  1924, 
i,  441,  1130).  E.  S. 


Prosthetic  Group  of  Blood  Pigments.  W.  Kuster  and  W. 
Heess  (Ber.,  1925,  58,  [U],  1022 — 1027). — Haemin  is  converted 
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successively  into  chlorohaemin,  chlor  odimethylhaem  in ,  bromo- 
dimethylhaemin,  and  bromodimethylhcemin  bromide ,  C36H3404N4Br3Fe, 
in  which  the  bromine  is  partly  displaced  by  methoxyl  by  the  action 
of  boiling  methyl  alcohol.  Dibromohaematoporphyrin  dimethyl 
ether  is  oxidised  by  chromic  acid  in  dilute  sulphuric  acid  solution 
to  haematic  acid  and  methyl-$-bromo- v’-methozyethylmaleiniinide,  m.  p. 
75°,  in  the  approximate  molecular  ratio,  1  :  2.  The  presence  of 
four  pyrrole  nuclei  in  the  prosthetic  group  of  blood  pigments  is 
thus  established  by  oxidative  methods.  The  observations  are  not 
in  agreement  with  the  presence  of  the  pyrroline  form  (cf.  Kiister  and 
Oesterlin,  A.,  1924,  i,  1006),  and  it  is  suggested  that  the  unsaturated 

(Py-c:cH2 

group,  C4H4,  has  the  structure  x\  .  H.  W. 
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Relation  between  Processes  of  Fission  and  Respiration  in 
the  Cell.  O.  Meyerhof  (. Ber .,  1925,  58,  [£],  991— 1001).— A 
lecture  delivered  before  the  German  Chemical  Society.  H.  W. 

Muscular  Exercise,  Lactic  Acid,  and  the  Supply  and 
Utilisation  of  Oxygen.  X.  Oxygen  Intake  during  Exercise 
while  Breathing  Mixtures  Rich  in  Oxygen.  K.  Furusawa 
(Proc.  Roy.  Soc.,  1925,  B,  98,  287 — 289;  cf.  this  vol.,  i,  92). — 
Certain  errors  such  as  the  possible  contamination  of  air  in  the  work 
already  described,  are  discussed.  When  all  precautions  to  avoid 
such  errors  are  observed  it  is  found,  as  before,  that  the  maximum 
oxygen  intake  may  be  increased  by  50%  by  the  breathing  of  a 
mixture  rich  in  oxygen.  This  can  be  attributed  only  to  an  increased 
circulation  of  the  blood.  O.  O. 

Oxygen  Content  of  Metheemoglobin.  M.  Nicloux  and  J. 
Roche  (Compt.  rend.,  1925, 180,  1968 — 1970). — By  studying  quanti¬ 
tatively  the  amount  of  sodium  hyposulphite  required  to  reduce 
methaemoglobin  to  haemoglobin  and  the  amount  of  carbon  monoxide 
required  to  convert  the  haemoglobin  formed  into  carboxyhaemoglobin, 
it  is  concluded  that  oxyhaemoglobin  contains  twice  as  much  oxygen 
as  methaemoglobin  (cf.  Quagliariello,  this  vol.,  i,  89).  L.  F.  H. 

Oxidation-Reduction  of  Haemoglobin  and  Methaemoglobin. 
II.  Oxidation  and  Reduction  of  Methaemoglobin  by  Anaero¬ 
bic  Bacteria  and  by  Sterile  Plant  Tissue.  III.  Formation  of 
Methaemoglobin  during  the  Oxidation  of  Auto-oxidisable 
Substances.  IV.  Inhibition  of  “  Spontaneous  M  Formation 
of  Methaemoglobin.  J.  M.  Neill  ( J .  Exp.  Med.,  1925,  41, 
535 — 549,  551 — 560,  561 — 570 ;  cf.  this  vol.,  i,  868). — II. — Anaerobic 
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bacteria  effect  deoxygenation  of  oxyhaemoglobin,  reduction  of 
methaemoglobin  to  haemoglobin,  and  some  reversal  of  the  latter 
process.  The  action  of  sterile  plant  tissue  is  similar. 

III.  — Haemoglobin  is  oxidised  to  methaemoglobin  by  products 
formed  during  the  oxidation  of  oleic  and  linolic  acids,  turpentine, 
cod-liver  oil,  and  linseed  oil.  The  same  substances  which  in  the 
presence  of  air  induce  the  oxidation  of  haemoglobin  cause  the  reverse 
reaction  when  molecular  oxygen  is  excluded. 

IV.  — Methaemoglobin  is  formed  in  stored  sterile  blood  or  haemo¬ 

globin  solution.  If  the  haemoglobin  is  reduced  by  biological  agents 
and  stored  in  the  absence  of  air,  the  formation  of  methaemoglobin  is 
retarded  or  prevented.  Chemical  Abstracts. 

Haemoglobin  in  Relation  to  Other  Metallo-Heematopor- 
phyrins.  B.  Hill  ( Biochem .  J.,  1925,  19,  341 — 349). — The 
absorption  spectra  of  a  series  of  metallic  derivatives  of  haemato- 
porphyrin  have  been  examined.  It  was  found  that  they  could  be 
placed  in  three  groups,  namely,  the  acid  haematoporphyrin,  the 
oxyhaemoglobin,  and  the  haemochromogen  groups.  This  classification 
is  independent  of  the  valency  of  the  metal.  Haemoglobin  is  changed 
by  treatment  with  high  concentrations  of  alkali  into  a  substance 
having  the  same  spectrum  and  properties  as  haemochromogen. 
This  change  is  reversible  in  the  cold.  Oxyhaemoglobin  and  carbon 
monoxide  haemoglobin  are  unaltered  by  the  alkali  treatment  in  the 
cold.  Haemochromogen  in  dry  pyridine  is  not  acted  on  by  free 
oxygen  or  carbon  monoxide.  The  haemochromogen  ester  in  organic 
solvents  shows  the  characteristic  reactions  of  the  free  substance. 
Pyridine  decomposes  the  carbon  monoxide  compound  of  haemo¬ 
chromogen  setting  free  haemochromogen.  This  solvent  forms 
haemochromogen  from  oxyhaemoglobin  as  well  as  from  haemoglobin. 

s.  s.  z. 

Phosphorus  Content  of  the  Blood  of  Ruminants.  H.  D. 

Kay  (Biochem.  J.,  1925,  19,  447 — 449). — The  main  shortage  of 
phosphorus  in  the  blood  of  the  eow,  goat,  and  sheep  as  compared 
with  the  blood  of  rodents  or  of  man  is  in  the  fraction  not  hydrolysable 
by  bone  enzyme.  The  quantity  of  phosphoric  ester  hydrolysed  by 
bone  enzyme  is  low  for  all  three  ruminants.  S.  S.  Z. 

Sugar  Content  of  the  Blood  in  Normal  and  Under-nourished 
Children,  and  the  Effect  of  Fat  on  the  Absorption  of  Carbo¬ 
hydrate.  M.  J.  Brown  (Quart.  J.  Med.,  1925,  18,  175 — 190). — 
The  sugar  content  of  the  blood  of  normal  infants  is  0-072 — 0-096% 
(up  to  2  weeks)  or  0-086 — 0-116%  (6  weeks  to  1  year);  in  under¬ 
nutrition,  there  is  variation  between  these  limits.  Vomiting  causes 
a  diminution  in  blood-sugar.  A  diet  high  in  fat  does  not  interfere 
with  the  absorption  of  carbohydrate.  Chemical  Abstracts. 

Determination  of  Blood-sugar.  S.  B.  Benedict  (J.  Biol. 
Chem.,  1925,  64,  207 — 213). — The  protein-free  filtrate  of  blood 
obtained  by  the  method  of  Folin  and  Wu  (A.,  1919,  ii,  308)  is  heated 
with  a  modification  of  Benedict’s  reagent  (A.,  1911,  ii,  340)  containing 
sodium  hydrogen  sulphite  and  the  amount  of  cuprous  oxide  formed 
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is  determined  by  comparison  of  the  colour  developed,  on  treatment 
with  a  mixture  of  Benedict’s  uric  acid  reagent  (A.,  1922,  ii,  405) 
and  formaldehyde,  with  that  obtained  from  a  known  solution  of 
dextrose  treated  in  the  same  way  as  the  blood.  The  method  gives 
consistently  lower  results  than  that  of  Folin  and  Wu  (A.,  1920,  ii, 
337),  and  it  is  considered  probable  that  the  lower  results  approximate 
more  closely  to  the  true  concentration  of  dextrose  in  the  blood. 

C.  R.  H. 

Modification  of  Bloor's  Method  for  Determination  of 
Cholesterol  in  Blood.  G.  E.  Sackett  (J.  Biol.  Chem.,  1925, 
64,  203 — 205). — A  rapid  micro-modification  of  Bloor’s  method 
(A.,  1917,  ii,  275)  for  determining  cholesterol  is  described  in  which 
0-2  c.c.  of  blood  is  employed  and  the  hydrolysis  with  sodium 
hydroxide  is  omitted.  C.  R.  H. 

Determination  of  Uric  Acid  in  the  Blood.  S.  R.  Benedict 

(J.  Biol.  Chem.,  1925,  64,  215 — 219). — A  critical  review  with  special 
reference  to  the  work  of  Bulmer,  Eagles,  and  Hunter  (this  vol., 
i,  605).  C.  R.  H. 

Quantitative  Determination  of  the  *  ‘  Primary  Ether 
Extract  ”  of  Blood.  H.  J.  Bing  and  H.  Heckscher  ( Biochem .  Z., 
1925,  158,  395 — 402). — The  “  primary  ether  extract  ”  of  blood, 
obtained  by  the  authors’  technique,  contains  both  free  cholesterol 
and  neutral  fat.  The  earlier  experiments  of  the  authors  determined 
the  sum  of  these  two  blood  constituents,  and  not  blood-fat  alone. 
The  sum  varies  between  0-06%  and  0-12%  of  the  blood  in  normal, 
fasting  individuals. 

Provided  certain  precautions  are  taken,  the  authors’  nephelometric 
method  determines  triolein,  cholesterol,  and  also  naturally  occurring 
vegetable  and  animal  fats  quantitatively.  H.  D.  K. 

Effect  of  Ultra-violet  Irradiation  on  Calcium  of  the  Blood- 
serum.  A.  R.  Moritz  (J.  Biol.  Chem.,  1925,  64,  81 — 89). — The 
diffusible  calcium  was  determined  by  immersing  a  collodion  bag 
containing  the  serum  in  distilled  water  exposed  to  a  negative  pressure 
of  150  mm. ;  under  these  conditions  all  the  diffusible  calcium  passed 
out  of  the  serum  in  5  hrs.  No  changes  could  be  detected  in  the  total 
calcium  or  in  the  proportion  of  diffusible  calcium  of  rabbits’  blood- 
serum  as  the  result  of  exposure  of  the  animals  or  of  the  serum  itself 
to  ultra-violet  irradiation.  C.  R.  H. 

Effect  of  Hsemolysis  on  the  Calcium  and  Inorganic  Phos¬ 
phorus  Content  of  Serum  and  Plasma.  C.  C.  Wang  and  A.  R. 
Felsher  (J.  Lab.  Clin.  Med.,  1925,  10,  269 — 272). — The  phosphorus 
contents  of  serum  and  plasma  are  equal  and  unchanged  by  hsemolysis. 
The  calcium  content  of  non-hsemolysed  serum  is  slightly  greater 
than  that  of  the  plasma.  Chemical  Abstracts. 

Colloidal  Characteristics  of  Muscle  Proteins.  I.  Iso¬ 
electric  Point  and  Stability  of  Myogen.  II.  Isoelectric 
Point  and  Solubility  of  Myosin.  H.  H.  Weber  ( Biochem .  Z., 
1925,  158,  443 — 472,  473 — 490). — An  investigation  of  the  physical 
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chemistry  of  muscle  proteins  in  relation  to  their  function  in  muscle 
contraction.  I.  Myogen.  Under  the  experimental  conditions  used, 
the  isoelectric  point  of  genuine  myogen  from  rabbit’s  muscle  is 
about  pa  6-3  and  is  independent  of  the  nature  and  concentration  of 
the  buffer.  The  isoelectric  point  of  frog’s  muscle  lies  somewhat  less 
certainly  at  pK  6-0.  Above  a  definite  concentration  the  presence 
of  salts  diminishes  the  colloidal  stability  of  myogen,  and  causes  a 
precipitation  on  the  acid  side  of  the  isoelectric  point  (pK  5  and  more 
acid).  The  amount  of  precipitation  in  the  case  of  the  salts  of  the 
alkali  and  alkaline-earth  metals  is  mainly  dependent  on  the  nature 
of  the  anion.  The  charge  on  the  precipitate  is  altered  by  the  nature 
of  the  anion.  The  changes  are  completely  reversible  on  removal 
of  the  anions  by  washing.  Denatured  myogen  has  the  same 
isoelectric  point  as  the  original  myogen.  II.  Myosin.  The  pK  of 
the  point  of  maximal  precipitation  of  myosin  solutions  prepared  by 
Fiirth’s  method,  and  of  myogen  solutions  of  the  same  salt  con¬ 
centration  is  about  the  same — in  the  neighbourhood  of  5.  The 
precipitated  protein  has  in  both  cases  the  same  isoelectric  point. 
In  the  case  of  myogen,  the  amount  of  precipitation  and  the  charge 
on  the  precipitate  depends  on  the  amount  and  nature  of  the  anions 
present.  In  absence  of  these,  the  true  isoelectric  point  of  myogen 
fibrin  (rabbit’s)  is  6-3.  The  residue  of  rabbit’s  muscle  after  removal 
of  the  press -juice  shows  an  isoelectric  point  of  5-1  to  5-2  under  the 
same  conditions  in  which  myogen  fibrin  has  an  isoelectric  point  of 
6*3.  The  residue  may  therefore  contain  a  different  protein.  A  similar 
protein  is  also  present  in  frog’s  muscle.  In  dilute  press-juice  there 
is  no  evidence  of  an  isoelectric  point  at  any  other  than  those 
given  by  myosin  or  myogen  in  the  pure  state.  H.  D.  K. 

Amount  of  Cobalt  in  Organs  of  Animals.  G.  Bertrand 
and  M.  MIchebceuf  ( Compt .  rend.,  1925,  180,  1993 — 1997  ;  cf.  this 
vol.,  i,  719). — Cobalt  occurs  in  all  the  tissues  examined  (except 
in  certain  muscles,  adipose  tissue,  and  egg-white)  of  all  classes  of 
animals.  In  general,  organs  appear  to  contain  more  cobalt  than 
nickel  ( loc .  cit.).  L.  F.  H. 

Electrolytic  Modification  of  the  Gutzeit  Method  for  Deter¬ 
mination  of  Arsenic  in  Body-tissues.  W.  E.  Lawson  and 
W.  O.  Scott  ( J .  Biol.  Chem.,  1925,  64,  23 — 28). — The  tissue  is 
incinerated  with  sulphuric  acid,  the  resulting  solution,  after  dilution, 
boiled  with  stannous  chloride,  and  then  submitted  to  electrolysis 
in  a  special  apparatus;  the  arsine  liberated  is  determined  by  the 
staining  of  mercuric  bromide  paper.  C.  R.  H. 

Determination  of  Nucleic  [Acid]  Phosphorus  in  Animal 
Tissues.  M.  Javillier  and  H.  Allaire  (Bull.  Soc.  Chim.  biol., 
1925,  7,  486 — 498). — The  fresh  tissue  is  pulped,  dried  at  0°  and 
1 — 2  mm.  pressure,  and  finely  powdered.  The  small  quantity  of 
water  still  present  is  determined  by  drying  at  105°.  About  2-5  g. 
are  extracted  twice  for  2  hrs.  in  the  cold  with  a  1 : 2  ether-96  % 
alcohol  mixture.  The  lipoid-free  residue  is  boiled  for  10  mins, 
with  15%  sodium  chloride  solution  to  remove  the  nucleic  compounds, 
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and  the  solution  diluted  to  50  c.c.  with  15%  sodium  chloride  solution. 
To  25  c.c.  are  added  10  drops  of  1 : 2  hydrochloric  acid,  and  after 
15  mins,  the  liquid  is  centrifuged.  The  precipitate  is  dissolved  in 
about  10  c.c.  of  concentrated  nitric  acid,  2  c.c.  of  strong  sulphuric 
acid  are  added,  the  organic  matter  is  destroyed  as  usual,  and  the 
phosphoric  acid  determined  by  the  method  of  Copaux  (A.,  1921,  ii, 
707).  Values  are  given  of  the  nucleic  phosphorus  content  of  various 
dried  organs,  ranging  from  1*25%  for  calf  thymus  to  0*02%  for  horse 
spinal  cord.  The  amount  of  nucleic  acid  in  tissue  as  calculated  from 
these  phosphorus  determinations  is  always  less  than  that  calculated 
from  the  determination  of  purine  nitrogen  after  hydrolysis.  This  is 
because  the  purine  nitrogen  determined  includes  the  purine  nitrogen 
of  nucleic  acids,  of  less  complicated  substances,  and  of  bases  free 
before  hydrolysis.  On  the  other  hand,  the  phosphorus  as  determined 
above  is  only  that  of  nucleic  acids,  and  does  not  even  include  the 
free  mononucleotides.  B.  F. 

Determination  of  Small  Amounts  of  Protein  Nitrogen. 

E.  R.  Main  and  A.  P.  Locke  (J.  Biol .  Chem.,  1925,  64,  75 — 80). — 
The  colorimetric  method  of  Folin  and  Denis  (A.,  1916,  ii,  573,  574) 
has  been  adapted  to  the  determination  of  amounts  of  nitrogen  of 
0  005  mg.  by  measuring  with  a  spectroscope  the  absorption  of  light 
by  the  solution.  C.  R.  H. 

Natural  Porphyrins.  XVI.  Kammerer's  Porphyrin.  H. 

Fischer  and  F.  Lindner  ( Z .  ‘physiol .  Chem.,  1925, 145, 202 — 220). — 
The  ester  of  Kammerer’s  porphyrin  is  prepared  and  converted  by  the 
action  of  hydrobromic  acid  in  acetic  acid  solution  into  haemato- 
porphyrin  and  by  the  action  of  hydriodic  acid  in  acetic  acid  solution 
into  mesoporphyrin.  Kammerer’s  porphyrin  is  converted  on 
saturation  with  hydrogen  sulphide  and  standing  at  42 — 45°  into 
coproporphyrin.  The  method  for  preparation  of  the  green  colouring 
matter  of  egg-shells  is  improved  and  attempts  made  to  reduce  this 
substance  with  amalgam  and  with  hydriodic  acid.  From  these 
experiments  it  appeared  that  this  substance  was  a  derivative  neither 
of  blood  pigments  nor  of  bilirubin.  P.  W.  C. 

Animal  Quinoidine.  H.  W.  Kinnersley,  R.  A.  Peters,  and 
B.  T.  Squires  ( Biochem .  J.,  1925,  19,  404 — 413). — Quinoidine 
extracts  [extracts  which  fluoresce  blue  in  ultra-violet  light  (A.  3000 — 
4000)]  can  be  obtained  from  urine,  guano,  milk,  feathers,  liver, 
caseinogen,  skin,  commercial  gelatin,  and  the  lens  of  the  eye.  The 
behaviour  of  the  last  three  substances  to  solvents  is  different  from 
that  of  the  other  quinoidine  substances.  In  the  plant  kingdom,  grass 
leaves,  certain  oils,  yeast  extracts,  and  sawdust  also  yield  quinoidine 
extracts.  When  normal  urine  is  fractionated,  quinoidine  is  found 
in  the  urochrome  fraction.  The  fluorescence  of  pure  substances 
such  as  the  porphyrins,  chlorophyll,  xanthophyll,  and  bile  deriv¬ 
atives  is  not  blue.  S.  S.  Z. 

Preparation  of  the  Glucosamine-containing  Phosphatides 
of  Frankel  and  Kafka  from  Brain.  H.  Thierfelder  and 

E.  Klenk  (Z.  physiol.  Chem,,  1925,  145,  221 — 226). — The  authors 
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attempted  to  repeat  the  isolation  of  dilignoeeryl- JV -diglucosamine 
monophosphoric  ester  from  brain,  as  carried  out  by  Frankel  and 
Kafka  (A.,  1920,  i,  788;  1923,  i,  1257).  A  substance  having  the 
same  melting  point  was  obtained,  but  hydrolysis  with  concentrated 
hydrochloric  acid  did  not  liberate  any  free  glucosamine.  The 
substance  gave  the  Molisch  test  (distinction  from  glucosamine)  and 
cerebrosides  are  probably  present.  It  cannot  have  the  structure 
assigned  by  Frankel  and  Kafka.  P.  W.  C. 

Fractionation  of  the  Proteins  of  Rattlesnake  Venom. 

W.  H.  Welker  (J.  Lab.  Clin.  Med.,  1925,  10,  298 — 302). — 
Rattlesnake  venom  was  separated  into  toxic  and  non-toxic  protein 
fractions,  confirming  the  work  of  Marshall.  The  euglobulin,  on 
being  dried  after  the  removal  of  the  water-soluble  proteins  and 
electrolytes,  was  no  longer  soluble  in  10%  sodium  chloride  solution. 
There  was  an  indication  that  on  repeated  reprecipitation  of  the  toxic 
fraction  the  toxic  principle  contained  in  the  fraction  was  removed. 

Chemical  Abstracts. 

Effect  of  Heat  on  Solubility  of  Calcium  and  Phosphorus 
Compounds  in  Milk.  R.  W.  Bell  ( J .  Biol.  Chem.,  1925,  64, 
391 — 400). — Skimmed  milk  was  raised  to  various  temperatures  and 
then  filtered  through  a  Pasteur-Chamberland  filter  or  centrifuged 
at  a  high  speed ;  the  filtrates  of  those  samples  which  had  been  heated 
at  76-5°  or  higher  showed  considerably  less  calcium  and  phosphorus 
than  the  original  milk.  C.  R.  H. 

Phosphorus  Compounds  of  Milk.  I.  The  Presence  in 
Milk  of  Organic  Acid-soluble  Phosphorus  Compounds. 

H.  I).  Kay  ( Biochem .  J.,  1925,  19,  433—446). — There  are  at  least 
two  acid-soluble  compounds  containing  phosphorus  in  organic 
combination  in  cow’s,  goat’s,  and  human  milk.  One  of  these  com¬ 
pounds  is  readily  hydrolysable  by  extracts  of  various  tissues  and  by 
dilute  acids,  the  other  is  less  readily  hydrolysed.  Both  compounds 
diffuse  through  a  collodion  membrane  which  holds  back  protein  and 
permits  the  slow  passage  of  methylene -blue.  Ptyalin,  pepsin,  and 
trypsin  do  not  hydrolyse  these  phosphorus  compounds,  whilst 
pancreas  extract,  pancreatic  juice,  intestinal  extract,  intestinal  juice, 
gastric  mucosa  and  extracts  of  kidney,  mammary  gland,  and  muscle 
do  so.  Blood  and  spleen  extract  hydrolyse  feebly.  Milk  does  not 
contain  a  phosphoric  esterase.  The  more  readily  hydrolysable 
compound  is  present  to  the  average  extent  of  44  mg.  of  phosphorus 
per  100  c.c.  of  cow’s  milk,  13-3  in  goat’s  milk,  and  3-3  mg.  in  human 
milk.  In  the  last  two  milks,  the  acid-soluble  organic  phosphorus 
compounds  form  10 — 25%  of  the  total  phosphorus  of  the  milk. 

s.  s.  z. 

Rapid  Determination  of  Small  Amounts  of  Dextrose  in  the 
Urine  in  Diabetes.  J.  R.  Williams  and  G.  U.  Casey  {Med.  J. 
and  Rev.,  1924, 119,  237 — 239). — An  adaptation  of  Joslin’s  simplific¬ 
ation  of  Benedict’s  method  (A.,  1911,  ii,  340). 

Chemical  Abstracts. 
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Chemical  Analysis  of  Blood  in  Asthma,  Hay  Fever,  etc. 

M.  A.  Ramirez,  A.  V.  St.  George,  and  R.  L.  Moses  (J.  Lab.  Clin. 
Med.,  1924,  10,  199 — 202). — The  chloride  in  the  blood  plasma  is 
increased,  as  also  are,  to  a  less  extent,  the  sugar  and  non-protein 
nitrogen.  Chemical  Abstracts. 

Non-protein  Sulphur  of  the  Blood.  Max  Kahn  and  R.  S. 
Postmontier  (J.  Lab.  Clin.  Med.,  1925,  10,  317 — 320). — The  non¬ 
protein  sulphur  of  the  blood  is  increased  by  2 — 6  times  in  many 
diseases,  especially  in  carcinomatosis,  tuberculosis,  syphilis,  diabetes, 
acute  and  chronic  nephritis,  and  uraemia.  Chemical  Abstracts. 

Ultra-filterable  Calcium  in  the  Serum  of  Cancerous  Subjects. 

A.  H.  Rofeo  and  L.  M.  Correa  {Bull.  Soc.  Chim.  biol.,  1925,  7, 
522 — 525). — Determinations  on  the  plasma  of  patients  suffering 
from  various  forms  of  cancer  give  values  for  the  ultra-filterable 
calcium  rising  to  about  62%  of  the  total  calcium.  The  values 
are  fairly  constant  and  approach  those  found  in  normal  plasma. 

B.  F. 

Carbohydrate  Metabolism  of  Tumours.  I.  Free  Dextrose- 
Lactic  Acid,  and  Glycogen  Content  of  Malignant  Tumours. 

C.  F.  Cori  and  G.  T.  Cori  (J.  Biol.  Chem.,  1925,  64,  11 — 22). — A 
number  of  spontaneous  and  transplanted  mouse  carcinomata  and  of 
Jensen  rat  sarcomata,  in  fasting  animals,  contained  on  the  average 
0-051%  dextrose,  0-034%  lactic  acid,  and  0-196%  glycogen.  After 
administration  of  dextrose  the  concentration  of  the  latter  and  of 
lactic  acid  in  the  tumours  showed  a  rise  and  fall  which  was  parallel 
to  the  blood-sugar  curve.  C.  R.  H. 

Fat + Cholesterol  Content  of  the  Blood  of  Cretins.  H. 

Heckscher  (Biochem.  Z.,  1925,  158,  422 — 427). — The  blood  fat-f 
cholesterol  in  adult  cretins  is  almost  invariably  markedly  greater 
than  that  of  normal  persons.  In  young  cretins  the  fasting  value 
is  about  normal,  but  the  increase  after  a  fat  meal  is  considerably 
greater  than  with  normals  of  the  same  age.  Individuals  showing 
milder  cretinism  give  intermediate  results.  H.  D.  K. 

Fat + Cholesterol  Content  of  the  Blood  of  Thyroidectomised 
Horses.  H.  Heckscher  ( Biochem .  J.,  1925,  158,  417 — 421). — 
The  removal  of  the  thyroid  gland  from  a  healthy  horse  leads  to  an 
increase  in  the  fat -{-cholesterol  content  of  the  blood  above  that  of 
normal  horses  on  the  same  diet.  If  fat  is  added  to  the  diet,  the  rise 
in  blood  fat -{-cholesterol  is  greater  in  the  thyroidectomised  horse 
than  in  the  normal.  H.  D.  K. 

Fat -{-Cholesterol  Content  of  the  Blood  in  cases  of  Base¬ 
dow’s  Disease.  H.  J.  Bing  and  H.  Heckscher  ( Biochem  Z ., 
1925,  158,  403 — 416). — The  primary  ether  extract  of  the  blood  of 
patients  with  Basedow’s  disease  is  usually  small  in  quantity,  near 
to  the  lower  normal  limit  of  0-06%,  and  not  infrequently  below  this 
figure.  The  rise  in  the  value  which  follows  the  administration  of 
1  g.  of  milk-fat  per  g.  of  body  weight  is  of  the  same  order  with 
these  patients  as  with  normal  controls.  As  the  symptoms  of  the 
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disease  diminish,  following  treatment,  there  is  an  accompanying  rise 
in  the  fat  plus  cholesterol  content  of  the  blood,  and  following 
thyroidectomy  this  may  become  greater  than  the  upper  normal  limit 
of  0-12%.  H.  D.  K. 

Lathyrism.  I.  L.  A.  P.  Anderson,  A.  Howard,  and  J.  L. 
Simonsen.  ( Indian  J.  Med.  Res.,  1925, 12,  613 — 643). — Botanically 
pure  seeds  of  Laihyrus  sativus,  L.  (“  khesari  ”)  have  been  found  to 
contain  no  alkaloids  and  to  be  non- toxic.  Seeds  of  Vida  sativa 
var.  angustifolia  (“  akta  ”),  which  are  present  in  ordinary  khesari  seed, 
contain  the  glucosides  vicine  and  vicianine.  Vicine  is  present  in 
amounts  up  to  0-3%,  the  immature  seeds  containing  the  greatest 
amount.  Seeds  of  Laihyrus  aphaca,  L.,  L.  sphcericus,  Retz.,  and 
Vida  hirsuta,  Koch,  which  are  also  found  in  ordinary  khesari  seed, 
appear  to  contain  little  or  no  alkaloidal  substance.  Seeds  of  akta 
fed  to  ducks  cause  death,  whereas  pure  khesari  has  no  such  effect. 
Di  vicine,  the  base  obtained  on  hydrolysis  of  vicine,  injected  sub¬ 
cutaneously  into  young  guinea  pigs  produces  a  characteristic  fatal 
disease  in  doses  of  0-6  mg.  per  g.  of  body-weight.  In  monkeys, 
akta  produces  characteristic  nervous  and  muscular  symptoms 
resembling,  in  some  respects,  those  of  human  lathyrism.  It  cannot 
yet  be  definitely  stated  that  akta  is  the  cause  of  lathyrism  in  man. 

C.  P.  S. 

Combination  of  Phenol  Red  and  Proteins.  A.  Grollman 
{J.  Biol.  Chem.,  1925,  64,  141 — 160). — Tables  are  given  showing  the 
amount  of  phenolsulphonephthalein  which  is  adsorbed  from  its 
solution  by  charcoal  and  by  various  proteins  at  different  reactions ; 
with  charcoal,  adsorption  increased  with  increasing  acidity  (up  to 
pK  1*2) ;  with  the  proteins,  adsorption  was  at  a  maximum  at  the 
isoelectric  point  of  the  protein,  decreasing  rapidly  on  either  side  of 
this  point.  Experiments  with  various  blood-sera  showed  that  the 
percentage  of  the  dye  adsorbed  was  dependent  on  the  concentration 
of  albumin;  it  is  pointed  out  that  this  fact  should  be  considered 
when  the  excretion  of  the  dye  is  used  as  an  index  of  renal  efficiency 
in  patients  whose  blood-serum  may  be  deficient  in  albumin. 

C.  R.  H. 

Relation  of  Blood  Phosphates  to  Carbohydrate  Metabolism. 

A.  Bolliger  and  F.  W.  Hartman  ( J .  Biol.  Chem.,  1925,  64,  91 — 
109). — Following  administration  of  dextrose  to  a  patient  with  mild 
diabetes,  to  a  partly  depancreatised  dog,  or  to  a  dog  suffering  from 
hyperglycsemia  as  the  result  of  medullary  puncture,  the  concentra¬ 
tion  of  inorganic  phosphate  in  the  blood  shows  a  slower  and  more 
prolonged  fall  than  in  the  normal ;  in  the  completely  depancreatised 
animal  no  variation  at  all  is  to  be  observed  in  the  blood  phosphates. 
If  insulin  be  administered  simultaneously  with  the  dextrose  the  fall 
in  the  blood  phosphates  is  accentuated ;  it  is  also  increased  on  the 
administration  of  dextrose  to  dogs  after  piqure.  Injection  of 
adrenaline  causes  a  fall  in  the  blood  phosphates  of  the  normal  dog, 
but  no  change  in  those  of  the  depancreatised  animal;  pituitrin, 
on  the  other  hand,  causes  a  rise  in  the  concentration  of  phosphates 
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in  the  normal  animal.  The  results  indicate  that  the  fall  in  the 
concentration  of  phosphates  in  the  blood  takes  place  only  during 
active  utilisation  of  carbohydrates  in  the  organism.  C.  It.  H. 

Brain  Metabolism.  I.  Carbohydrate  Metabolism.  B.  E. 

Holmes  and  E.  G.  Holmes  { Biochem .  J.,  1925,  19,  492 — 499). — 
There  is  no  significant  difference  in  the  amounts  of  reducing  substance 
extracted  from  the  brain  before  and  after  insulin  administration. 
This  reducing  substance  does  not  give  rise  to  the  formation  of  lactic 
acid  as  does  dextrose  when  added  to  brain-tissue.  It  consists  partly 
of  a  pentose  and  partly  of  a  substance  the  reducing  power  of  which 
is  greatly  increased  by  acid  hydrolysis.  There  is  a  greatly  reduced 
“  resting  ”  lactic  acid  formation  in  the  brains  of  rabbits  treated  with 
insulin.  The  “  resting  ”  lactic  acid  value  of  normal  or  “  insulin  ” 
brain  does  not  increase  after  keeping  or  incubation  at  body  pa- 

s.  s.  z. 

Cholesterol  Synthesis  in  the  Animal  Body.  H.  J.  Channon 
{Biochem.  J.,  1925,  19,  424 — 432). — Hats  fed  on  a  cholesterol-free 
diet  from  weaning  time  until  they  weighed  100  g.  show  an  increase 
in  cholesterol  content  from  100 — 220  mg.  The  increase  of  cholesterol 
with  increase  of  body- weight  is  more  marked  in  early  stages  of  the 
existence  of  the  rat.  The  animal  body  is  apparently  capable  of 
synthesising  cholesterol.  S.  S.  Z. 

Calcium  Content  of  the  Body  in  Relation  to  Age,  Growth, 
and  Food.  H.  C.  Sherman  and  F.  L.  MacLeod  ( J .  Biol.  Chem., 
1925,  64,  429 — 459). — The  percentage  of  calcium  in  the  body  of  the 
rat  at  birth  is  0*25 ;  it  increases  rapidly  in  the  first  15  days  to  0-6 ; 
thence  more  slowly  to  1-0  at  90  days,  and  thereafter  very  slowly  up 
to  8  months,  when  it  may  be  1-2%.  Females  which  have  not  raised 
young  have  a  higher  percentage  of  calcium  than  males  of  the  same 
age ;  during  the  subsequent  life  of  the  female  there  is  a  loss  of  calcium 
during  lactation  which  is  made  up  in  the  intervening  periods. 
Animals  the  growth  of  which  was  deficient  owing  to  deprivation  of 
vitamin- A  or  -B  or  of  cystine  showed  an  abnormally  high  per¬ 
centage  of  calcium.  Diets  low  in  calcium  resulted  in  loss  of  calcium 
from  the  body,  and  this  loss  could  not  be  prevented  by  the  addition 
of  1  %  of  cod-liver  oil  to  such  a  diet.  C.  H.  H. 

Chemistry  of  Bone  Growth.  I.  Changes  in  Ash,  Organic 
Matter,  and  Water  during  Growth  in  the  Albino  Rat.  F.  S. 

Hammett  {J.  Biol.  Chem.,  1925,  64,  409 — 428). — In  the  white  rat 
at  all  ages  and  in  both  sexes  the  humerus  has  a  higher  percentage  of 
ash  (and  hence  a  greater  degree  of  ossification)  than  the  femur; 
both  bones  in  the  female  have  a  greater  percentage  of  ash  than  in 
the  male.  With  increasing  age,  the  ash  content  of  the  bones  in¬ 
creases  and  the  water  content  falls ;  the  variations  in  the  percentage 
of  organic  matter  are  not  strongly  marked.  Curves  obtained  by 
correlating  the  rates  of  increment  of  the  various  constituents  with  the 
age  of  the  animal  are  of  two  constant  types,  according  to  the  sex ; 
the  differences  can  be  correlated  with  the  different  periods  at  which 
the  gonads  develop,  and  are  apparently  due  to  the  influence  of  these 
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organs.  The  relation  between  the  percentage  rate  of  increment  and 
age  indicates  a  marked  drop  in  growth  capacity  of  the  bones  at  the 
period  of  weaning,  a  subsequent  increase  up  to  50  days,  and  a  further 
fall  with  final  stabilisation  at  the  conclusion  of  puberty. 

C.  It.  H. 

Conditions  for  Calcareous  Metabolism  in  Oysters  and  other 
Marine  Animals.  J.  H.  Orton  ( Nature ,  1925,  116,  13). — A 
summary.  There  appears  to  be  a  minimum  temperature  below 
which  shell  is  not  laid  down,  and  above  which  shell-material  may  be 
produced  automatically.  In  the  good  shell-growth  of  warm  and 
relatively  cold,  wet  seasons  in  Great  Britain  the  corresponding 
hydrographical  conditions  are,  respectively,  high  estuarine  salinities, 
alkalinities,  and  temperatures,  and  low  fluctuating  salinities  with 
medium  temperatures  and  (probably)  alkalinities,  together  with  a 
smaller  amount  of  available  food  material  in  the  latter  case. 

A.  A.  E. 

Influence  of  Diet  on  Synthesis  of  Hippuric  Acid.  W.  H. 

Griffith  ( J .  Biol.  Chem.,  1925,  64,  401 — 408). — The  low  values 
reported  by  Abderhalden  and  Wertheimer  ( Pjluger's  Archiv, 

1924,  206,  460)  for  the  excretion  of  hippuric  acid  by  rabbits  on  a 
diet  of  green  vegetables  are  criticised  on  the  ground  that  the  extrac¬ 
tion  of  hippuric  acid  from  such  alkaline  urines  after  the  addition  of 
the  usual  amount  of  hydrochloric  acid  is  not  quantitative. 

C.  R.  H. 

Balanced  Diets  :  Relative  Proportions  of  Mineral  Salts 
and  Carbohydrates.  L.  Randoin,  J.  Alqtjier,  Asselin, 
and  Charles  ( Compt .  rend.,  1925,  180,  2063 — 2065;  cf.  this  vol., 
i,  210). — The  ratio  of  amount  of  carbohydrate  to  amount  of  mineral 
salts  has  a  marked  influence  on  the  growth  of  rats.  In  the 
experiments  described  a  proportion  of  about  8-7  to  1  proved  to  be 
the  best.  L.  F.  H. 

Effect  of  Iodides  on  the  Human  Nitrogen  Metabolism. 

G.  P.  Grabfield  and  A.  M.  Prentiss  (J.  Pharm.  Exp.  Ther.,  1925, 
25,  411 — 421). — Administration  of  sodium,  lithium,  strontium,  or 
magnesium  iodides,  during  a  3 -day  period  to  subjects  placed  on  a 
constant  protein  diet,  causes  an  immediate  increase  in  the  urea 
nitrogen.  An  increase  also  occurs  in  the  ease  of  potassium  or 
calcium  iodides,  but  this  takes  place  after  the  administration  period. 
Changes  in  the  non-protein  nitrogen  of  the  blood  correspond  Avith 
urinary  changes  falling  if  the  rise  in  urinary  output  is  immediate, 
and  rising  if  this  is  delayed.  C.  J.  S. 

Relation  between  the  Metabolism  and  the  Specific  Dynamic 
Action  of  Amino-acids.  T.  N.  Seth  and  J.  M.  Luck  ( Biochem .  J., 

1925,  19,  366 — 376). — No  appreciable  increases  in  the  blood  urea 
were  found  when  glycine,  alanine,  aspartic  acid,  and  glutamic  acid 
were  administered  orally  to  rabbits.  There  was  less  in  the  case  of 
cystine,  tryptophan,  leucine,  and  histidine.  The  amino-acid  content 
of  the  blood  attained  a  very  high  maximum  and  persisted  at  a  high 
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level  all  through  the  experimental  period  after  the  ingestion  of 
glycine,  alanine,  or  histidine.  In  the  case  of  the  other  amino- 
acids  examined,  the  ammo-acid  content  of  the  blood  comes  down  to 
the  normal  or  subnormal  level  within  3 — 6  hrs.,  without  ever 
rising  very  high.  This  confirms  Bang’s  observations  (A.,  1916, 
i,  579).  When  dogs  were  used,  the  urea  formation  from 
glycine  and  alanine  was  found  to  be  higher.  The  change  in  the 
amino-acid  content  in  the  blood  was  similar  to  that  observed  in 
rabbits.  When  glycine,  alanine,  or  aspartic  acid  was  injected  into 
dogs  it  was  found  that  the  amino-acid  content  of  the  blood  fell  very 
rapidly,  reaching  almost  the  normal  level  within  15  mins.  There 
was  no  significant  increase  in  the  blood  urea  during  the  experimental 
period  of  2  hrs.  The  specific  dynamic  action  of  an  amino -acid 
is  therefore  proportional  to  its  power  of  increasing  the  amino 
nitrogen  content  of  the  blood,  following  gastro-intestinal  absorption 
of  the  amino-acid.  S.  S.  Z. 

Metabolism  of  Glyoxalines.  L.  Leiter  (J.  Biol.  Chem.,  1925, 
64,  125 — 139). — Intravenous  injections  of  glyoxaline,  4-methyl  - 
glyoxaline,  glyoxaline-4-lactic  acid,  and  histidine  were  given  to  dogs 
and  the  subsequent  concentrations  in  the  blood  and  urine  observed ; 
the  highest  concentration  in  the  blood  was  observed  after  histidine 
and  the  lowest  after  methylglyoxaline,  which,  alone  of  the  four 
compounds  employed,  was  toxic ;  the  lowest  excretion  (signifying 
the  highest  degree  of  retention  and  metabolism)  was  observed  with 
histidine  and  the  highest  with  glyoxaline ;  in  every  case  the  glyoxaline 
derivative  excreted  was  identical  with  that  injected.  C.  B.  H. 

Relation  of  Histidine  and  Arginine  to  Creatine  and  Purine 
Metabolism.  W.  C.  Rose  and  K.  G.  Cook  ( J .  Biol.  Chem.,  1925, 
64,  325 — 338). — Growing  rats  fed  on  diets  of  which  the  sole  source 
of  nitrogen  was  caseinogen  or  completely  hydrolysed  caseinogen 
showed  increasing  excretion  of  uric  acid,  allantoin,  and  total  creat¬ 
inine,  the  increase  being  approximately  proportional  to  the  gain 
in  weight;  the  substitution  of  a  preparation  of  the  hydrolysis 
products  of  caseinogen,  from  which  arginine  and  histidine  had  been 
removed,  led  to  a  decrease  in  weight  and  a  decreased  excretion  of 
allantoin ;  the  excretion  of  uric  acid  was  very  slightly  reduced  and 
that  of  total  creatinine  at  first  raised  and  then  reduced  to  its  former 
level.  The  addition  of  arginine  alone  to  such  a  deficient  diet  had  no 
effect,  but  the  addition  of  histidine  alone  restored  the  excretion  of 
allantoin  to  its  former  value  and  the  animals  gained  in  weight. 
The  decreased  excretion  of  allantoin  was  due  to  deficiency  in  the 
diet  and  not  to  loss  of  weight  of  the  animals,  as  shown  by  experiments 
with  a  diet  deficient  in  tryptophan  on  which  the  animals  lost  weight 
but  the  excretion  of  allantoin  was  unaltered.  Histidine  is  therefore 
a  precursor  of  the  purines,  but  is  not  interchangeable  in  metabolism 
with  arginine  (cf.  Ackroyd  and  Hopkins,  A.,  1916,  i,  237). 

C.  R.  H. 

Function  of  Creatine  in  Muscular  Contraction.  O.  W. 

Tiegs  (Austral.  J.  Exp.  Biol.  Med.  Sci.,  1925,  2,  1 — 19). — Freshly- 
excised  frog  muscles,  suspended  in  Ringer’s  solution,  liberate  a  small 
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quantity  of  a  substance  which,  on  boiling  with  acid,  yields  creatinine. 
Much  greater  amounts  are  liberated  by  fatigued  muscles,  which, 
however,  contain  almost  the  same  amount  of  creatine  as  fresh 
muscles.  Further,  the  amount  of  “  creatine  ”  liberated  by  fatigued 
muscle  is  greatly  reduced  by  exposure  to  a  stream  of  oxygen. 
Fatigued  muscles  liberate  “  creatine  ”  and  lactic  acid  in  equivalent 
amounts.  It  is  suggested  that  muscle  creatine  has  a  cyclic  structure 
similar  to  that  of  urea,  and  that  during  muscle  excitation  the  ring 
is  opened  with  production  of  a  strongly  basic  primary  amine  which, 
neutralising  the  lactic  acid  simultaneously  formed,  induces  relaxation. 
During  oxidative  recovery,  the  cyclic  form  of  creatine  is  reproduced. 

C.  P.  S. 

Physiology  of  Plain  Muscle.  Comparison  of  the  Reducing 
Properties  of  Plain  and  Striated  Muscle.  S.  Tsubtjra  (Bio- 
chem.  J.,  1925,  19,  397 — 403). — Plain  muscle  reduces  methylene- 
blue  more  slowly  but  m-dinitrobenzene  more  quickly  than  striated 
muscle.  Neither  reduction  is  inhibited  by  cyanide.  Washing 
abolishes  the  reducing  properties  in  both  cases,  but  these  can  be  partly 
restored  by  addition  of  succinate.  The  difference  in  reducing  action 
of  the  two  kinds  of  muscles  is  quantitative  rather  than  qualitative. 
The  optimal  pH  for  plain  muscle  reduction  of  methylene-blue  is 
about  9*0.  Plain  muscle  and  its  extracts  are  richer  in  glutathione 
than  striated  muscle  or  its  extracts.  S.  S.  Z. 

Significance  of  Ions  in  Muscular  Function.  VIII.  Action 
of  Different  Alkali  Salts  on  the  Fermentative  Breakdown  of 
Glycogen  in  Frog’s  Muscle  Pulp.  J.  Weber  (Z.  'physiol .  Chem., 
1925,  145,  101 — 129). — The  influence  of  various  anions  arranged  in 
order  of  their  activity  (Hofmeister)  on  the  breakdown  of  glycogen  of 
frog’s  muscle  is  studied.  Thiocyanate,  iodide,  bromide,  and  nitrate 
inhibit  the  activity  diminishing  in  this  order ;  chloride  accelerates ; 
acetate,  sulphate,  and  tartrate  accelerate ;  citrate  accelerates,  but 
to  a  less  extent ;  oxalate  and  fluoride  inhibit,  the  latter  more  than 
the  former;  phosphate,  lactate,  and  succinate  accelerate.  The 
accelerating  actions  of  lactate  and  phosphate  anions  are  additive. 
The  accelerating  action  of  the  chlorine  ion  is  of  importance,  since 
Ccy  increases  during  muscular  activity,  whilst  that  of  the  lactate 
ion  is  significant,  since  this  ion  assists  in  the  synthesis  of  lactacidogen. 

P.  W.  C. 

Starch-swelling  in  Living  and  Dead  Cells.  W.  W.  Lepesch- 
kin  (Per.  Deut.  bot.  Ges.,  1925,  43,  16 — 20). — Starch  granules  from 
the  same  cell  of  the  alga  Spirogyra  behave  in  the  same  way  when 
immersed  in  water,  but  granules  from  different  cells  behave  differ¬ 
ently.  Reaction  between  starch-polysaccharides  and  water  only 
starts  after  the  death  of  the  cell.  O.  O. 

Permeability  of  Living  and  Dead  Cells.  V.  Effects  of 
Sodium  Hydrogen  Carbonate  and  Ammonium  Chloride  on 
the  Penetration  of  Valonia  by  Tervalent  and  Quinquevalent 
Arsenic  at  various  Hydrogen-ion  Concentrations.  M.  M. 
Brooks  (U.S.  Pub.  Health  Bepts.,  1925,  40,  139 — 161). — Differences 
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in  the  rate  of  penetration  of  arsenic  into  the  marine  alga,  Valonia 
macrophysa,  appear  to  be  due  to  effects  on  the  protoplasm  initiated 
by  changes  in  both  the  internal  pu  of  the  cell  and  the  pn  of  the  bath. 
The  difference  between  the  arsenic  concentration  of  the  sap  and  that 
(greater)  of  the  protoplasm  is  less  marked  with  tervalent  than  with 
quinquevalent  arsenic,  minimal  penetration  taking  place  when  the 
bath  is  neutral.  Accumulation  of  carbon  dioxide  in  the  plant  leads 
to  greater  absorption  of  quinquevalent  arsenic  by  both  sap  and 
protoplasm,  but  in  the  case  of  tervalent  arsenic  to  greater  absorption 
by  the  sap  and  less  by  the  protoplasm.  Accumulation  of  ammonia 
in  the  plants  leads  to  greater  (tervalent)  or  less  (quinquevalent) 
absorption  of  arsenic  by  the  sap  and  protoplasm.  Low  external 
and/or  internal  pK  values  cause  greater  penetration  of  quinquevalent 
and  less  of  tervalent  arsenic,  into  sap  and  protoplasm,  the  converse 
being  the  case  for  alkaline  solutions.  Chemical  Abstracts. 

Blood  Chemistry  in  Acute  Histamine  Intoxication.  H. 

Hashimoto  (J.  Pharm.  Exp.  Ther.,  1925,  25,  381 — 409). — During 
toxaemia  induced  in  dogs  by  the  repeated  intravenous  injection  of 
histamine  there  is  an  increase  in  the  amount  of  non-protein  nitrogen 
and  urea  nitrogen  in  the  blood,  accompanied  by  impaired  renal 
function  and  increased  protein  destruction  in  the  body.  The 
symptoms  are  somewhat  similar  to  those  characteristic  of  high 
intestinal  obstruction.  C.  J.  S. 

Pharmacological  Effects  of  Combined  Camphor.  W. 

Lipschitz  and  J.  Osterroth  (Arch.  exp.  Path.  Pharm.,  1925,  106, 
341 — 368). — The  influence  of  addition  of  camphor  on  the  pharmaco¬ 
logical  effects  of  various  drugs  on  the  mechanical  functions  and 
respiratory  exchange  of  surviving  organs  and  cells  of  warm-  and 
cold-blooded  animals  has  been  investigated.  The  non-specific 
adsorption  of  the  drugs  by  camphor  described  by  Wieland  (Arch, 
exp.  Path.  Pharm.,  1921,  89,  47)  has  not  been  observed.  Camphor 
in  low  concentration  appears  to  have  no  influence  on  the  effects 
on  muscle  of  papaverine,  chloral  hydrate,  amyl  nitrite,  or  adrenaline, 
and  in  higher  concentration  an  additive  effect  alone  is  observed. 
The  effects  of  papaverine  on  heart-beat,  on  the  other  hand,  are 
lessened  by  addition  of  camphor.  Camphor  has  a  powerful  inhibiting 
effect  on  respiratory  exchange  of  muscle  pulp,  being  approximately 
275  times  as  potent  as  ethyl  alcohol.  L.  F.  H. 

Curative  Action  of  Basic  Bismuth  3-Acetamido-4-hydroxy- 
phenylarsinate  in  Experimental  Syphilis.  C.  Levaditi  (Compt. 
rend.,  1925,  180,  1971 — 1972). — Basic  bismuth  3-acetamido-4- 
hydroxyphenylarsinate,  CgHgOgN’AsOgHBhOH)^  obtained  by  the 
addition  of  sodium  potassium  bismuth  tartrate  to  sodium  3- 
acetamido-4-hydroxyphenylarsinate  in  aqueous  solution,  has  a 
curative  action  on  rabbits  infected  with  syphilis.  The  salt  is 
injected  intramuscularly,  a  suspension  in  isotonic  salt  solution  or 
in  oil  being  employed.  The  salt  is  also  of  value  in  the  treatment  of 
Trypanosomiasis  nagana  in  mice,  and  of  fowl  spirillosis. 

L.  F.  H. 
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Curative  Action  of  Basic  Bismuth  3-Acetamido-4-hydroxy- 
phenylarsinate  in  Syphilis.  L.  Fournier  and  A.  Schwartz 
(Compt.  rend.,  1925,  180,  1973 — 1974;  cf.  preceding  abstract). — 
Basic  bismuth  3-acetamido-4-hydroxyphenylarsinate  has  a  curative 
action  on  human  syphilis.  In  general,  the  ill  effects  of  bismuth 
or  arsenic  are  not  observed  and  in  some  cases  disappearance  of 
the  positive  Wassermann  reaction  is  recorded.  L.  F.  H. 

Bactericidal  Action  of  Some  Organic  Compounds  of 
Mercury.  T.  A.  Henry,  T.  M.  Sharp,  and  H.  C.  Brown  (Bio- 
chem.  J.,  1925,  19,  513 — 519). — A  number  of  salts  of  mercurated 
hydroxybenzaldehyde,  alkylphenols  and  other  related  substances 
were  tested  for  their  bactericidal  action.  The  two  groups  -CHO  and 
-OH  are  most  effective  when  present  together  in  the  meta-position 
to  each  other  and  least  effective  when  in  the  para-position.  The 
entrance  of  a  nitro-group  when  CHO  :  OH=l :  3  enhances  the  effect 
in  position  4,  but  exerts  no  influence  in  positions  2  or  6.  The 
position  of  the  mercuri-group  is,  however,  not  the  same  in  all  three 
compounds.  In  the  case  of  alkylphenols,  the  introduction  of  mercury 
residues  markedly  increases  the  bactericidal  activity.  There  is  a 
considerable  reduction  in  the  bactericidal  action  of  both  organic  and 
inorganic  compounds  of  mercury  when  they  are  used  in  serum  in 
place  of  water.  When  the  -HgOH  residue  of  2-hydroxymercuri-3- 
hydroxybenzaldehyde  is  converted  into  a  radical  containing  the 
residue  of  one  of  the  higher  fatty  acids  and  the  bactericidal  action 
tested  when  dissolved  in  olive  oil,  the  activity  is  reduced  by  about 
half  except  in  the  case  of  the  chaulmoogric  acid  salt,  where  the 
activity  is  doubled.  This  is  undoubtedly  due  to  the  chaulmoogric 
acid  residue.  S.  S.  Z. 

Semiselective  Antiseptic  Effect  of  the  Vapours  of  Vegetable 
Oils,  Essential  Oils,  their  Constituents,  and  Similar  Com¬ 
pounds.  O.  Schobl  ( Philippine  J.  Sci.,  1925,  26,  501 — 506; 
cf.  A.,  1924,  i,  690). — Experiments  on  the  inhibitory  effect  of  vege¬ 
table  oils  etc.  on  the  growth  of  bacteria  have  been  extended  to 
include  other  pathogenic  micro-organisms  and  a  larger  series  of 
compounds.  C.  P.  S. 

Paramoecial  Method  for  determining  the  Phenol  Coefficient 
of  Disinfectants.  A.  Schneider  (J.  Amer.  Pharm.  Assoc.,  1924, 
13,  320 — 321). — The  dilution  is  determined  at  which  an  approxi¬ 
mately  pure  culture  of  Paramoecium  caudatum  is  killed  within  a 
time  between  1  and  3  mins,  at  the  ordinary  temperature.  This 
“  minimum  killing  dose  ”  is  then  compared  with  that  of  a  1  %  aqueous 
solution  of  phenol.  Chemical  Abstracts. 

Influence  of  Rb,  Se03,  and  Se04  Ions  on  the  Respiration  of 
Normal  and  Neoplastic  Cells.  A.  H.  Roffo  and  S.  M.  Neusch- 
loss  (Bull.  Soc.  Chim.  biol.,  1925, 7,  515 — 521). — The  results  obtained 
are  based  on  observations  of  the  reduction  of  m-  dinitrobenzene  to 
m-nitrophenylhydroxylamine  in  the  presence  of  various  tissues  of 
normal  and  cancerous  white  rats.  Rubidium  and  selenium  com¬ 
pounds  vary  in  their  effects  with  the  tissue  used,  the  difference 
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between  them  being  only  quantitative ;  they  augment  the  respiration 
of  normal  cells  of  adult  animals,  and  diminish  that  of  normal  cells 
of  new-born  animals,  embryos,  and  of  carriers  of  neoplasms. 

B.  F. 

Methods  of  Fitting  the  Formula  of  Michaelis  in  Relation  to 
the  Effect  of  Hydrogen-ion  Concentration  on  Enzyme  Action 
to  the  Data,  with  Some  Discussion  of  the  Results.  J.  Brown¬ 
lee  ( Biochem .  J.,  1925,  19,  377 — 384). — Mathematical  discussion. 

s.  s.  z. 

Nature  of  the  Substances  which  cause  the  Production  of 
4 1  Protective  Enzymes  ’  ’  in  the  Organism.  G.  Franzen 
( Fermentforsch .,  1925,  8,  308 — 325). — In  confirmation  of  Hirsch,  the 
blood  of  a  rabbit,  previously  injected  with  emulsion  of  placenta,  is 
found  to  contain  protective  enzymes  capable  of  breaking  down  the 
specific  proteins  of  placenta.  The  activity  of  these  enzymes  is 
estimated  by  determining,  by  the  interferometer  method,  the 
amount  of  peptone  formed  in  a  mixture  of  the  placenta  proteins 
and  the  serum  containing  the  enzymes.  The  injection  of  emulsions 
of  various  endocrine  glands  gives  less  definite  evidence  of  the  pro¬ 
duction  of  specific  enzymes,  since  the  serum  of  the  untreated  animal 
may  already  contain  such  enzymes  in  varying  degree.  H.  P.  M. 

Influence  of  Tryptophan  and  other  Amino-acids  on  the 
Stability  and  Enzymic  Activity  of  Pancreatic  Amylase. 

H.  C.  Sherman,  M.  L.  Caldwell,  and  N.  M.  Naylor  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  1702 — 1709). — Pancreatic  amylase  dissolved 
in  pure  water  rapidly  loses  its  activity  even  at  10°,  the  rate  of 
deterioration  being  about  six  times  that  observed  in  solutions 
containing  optimum  concentrations  of  sodium  chloride  and  sodium 
phosphate  adjusted  to  optimum  hydrogen-ion  concentration. 
At  25°,  the  inactivation  proceeds  twelve  times  as  rapidly  as  at  10° 
and  at  40°  nearly  twelve  times  as  rapidly  as  at  25°.  Addition  of 
amino-acids,  such  as  glycine  and  tryptophan,  protects  the  enzyme 
from  inactivation  both  in  the  absence  and  in  the  presence  of  its 
substrate,  but  the  favourable  influence  of  the  tryptophan  on  the 
amyloclastic  activity  of  the  enzyme  (cf.  A.,  1922,  i,  283;  1923,  i, 
621)  is  only  apparent  in  experiments  over  two  hours  or  more  at  40° 
or  in  experiments  at  50°.  These  results  confirm  the  views  previously 
expressed  ( loc .  cit.)  on  the  protein  nature  of  the  enzyme,  and  support 
the  theory  that  in  aqueous  solution  the  protein  compound  is  slowly 
hydrolysed  to  amino -acids.  R.  B. 

Specific  Action  of  Plant  Ferments.  I.  The  Specific 
Conditions  of  Action  of  Leaf  Invertases.  A.  V.  Blagofes- 

chenski  and  N.  I.  Sossiedov  ( Biochem .  J .,  1925,  19,  350 — 354a). — 
The  following  are  the  optimum  hydrogen-ion  concentrations  for  the 
action  of  the  invertase  of  the  leaves  of  the  various  plants  :  Prangos 
fabularia ,  pa  6-6 ;  Ungernia  Severzovii,  Vitis  vinifera,  and  Gossypium 
hirsutum,  5;  Juglans  fallax,  pK  5-9;  Gossypium  herbaceum  and 
Pyrus  malus,  p-a.  5’6 ;  Glycyrrhyza  glabra  and  Platanus  orientalis, 
Ps  4-5;  Quercus  pedunculata,  ps  6-5;  Pyrus  communis,  Syringa 
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vulgaris,  Fraxinus  sp.,  and  Salicornia  herbacea,  ps  6*2.  There  is 
therefore  a  definite  optimal  hydrogen  concentration  for  the  action 
of  the  enzyme  from  the  various  sources.  The  variation  of  the  ratio 
of  hydrolysis  with  the  change  in  pa  is  of  a  very  specific  character. 

s.  s.  z. 

Mutarotation  as  a  Factor  in  the  Kinetics  of  Invertase 
Action.  J.  M.  Nelson  and  0.  Bodansky  ( J .  Amer.  Chem.  Soc., 
1925,  47,  1624 — 1638). — Using  the  Nelson  and  Hitchcock  empirical 
equation  (A.,  1922,  i,  184)  and  the  usual  experimental  methods 
(cf.  Nelson  and  Bloomfield,  A.,  1924,  i,  800),  curves  are  developed 
representing  (1)  the  “  ideal  hydrolysis  ”  of  sucrose  in  which  the 
inverted  sugar  is  regarded  as  eliminated  immediately  on  formation, 
(2)  actual  hydrolysis,  in  which  the  invert-sugar  is  regarded  as 
nascent,  and  (3)  “  mutarotated  hydrolysis,”  in  which  the  invert- 
sugar  is  regarded  as  mutarotated  immediately  on  formation.  The 
curves  show  that  invert-sugar  freshly  formed  in  the  reaction  exerts 
a  different  effect  on  the  rate  of  hydrolysis  from  that  produced 
when  it  is  present  in  mutarotated  form.  The  course  of  hydrolysis 
would  thus  be  different  from  that  ordinarily  observed  if  the  invert- 
sugar  underwent  mutarotation  immediately  on  formation.  If  the 
hydrolysis  of  the  sucrose  and  mutarotation  of  the  invert-sugar  are 
two  simultaneous  consecutive  reactions,  a  change  in  the  relative 
rates  of  these  reactions  has  no  apparent  effect  on  the  course  of  the 
hydrolysis.  With  8,  10,  and  12%  sucrose  solutions,  in  the  first 
stage  of  the  hydrolysis,  where  the  sucrose  concentration  exceeds 
4 — 5%,  the  “  nascent  ”  invert-sugar  exerts  a  smaller  retarding 
influence  on  the  hydrolysis  than  the  mutarotated  form.  When 
the  sucrose  concentration  is  less  than  4 — 5%,  the  “  nascent  ” 
invert-sugar  exerts  the  greater  retarding  influence.  R.  B. 

Invertase.  H.  von  Eitler  and  K.  Josephson  (Z.  physiol.  Chem. 
1925,  145,  130 — 143). — Reply  to  Willstatter  and  Schneider  (this 
vol.,  i,  739),  summarising  the  present  position  in  regard  to  the 
constitution  of  invertase  (cf.  A.,  1924,  i,  370,  799).  P.  W.  C. 

Distribution  of  Linamarase  Enzymes  of  Phaseolus  lunatus. 

It.  Rosenthaler  ( Fermentforsch .,  1925,  8,  279,  281,  282 — 283). — • 
Many  seeds  and  fruits  contain  an  enzyme,  linamarase,  which 
converts  linamarin  into  glucose,  acetone,  and  hydrocyanic  acid, 
although  they  do  not  contain  the  substrate.  Linamarin  is  not 
hydrolysed  by  emulsin,  invertase,  maltase,  or  diastase. 

A  preparation  containing  linamarase  (and  other  enzymes), 
obtained  from  the  seeds  of  Phaseolus  lunatus,  hydrolyses  starch, 
maltose,  sucrose,  amygdalin,  and  a-methyl  glucoside.  H.  P.  M. 

Specific  Nature  of  Lipases  with  Respect  to  Configuration. 

R.  Willstatter  ( Sitzungsber .  Akad.  Miinchen,  1924,  1 — 2). — 
Lipase  from  the  pancreas  hydrolyses  glycerides  10 — 20  times  as 
rapidly  as  that  from  the  liver,  the  explanation  may  be  that  the 
soaps  produced  in  the  process  cause  a  large  increase  in  activity  of 
the  former  enzyme  only.  The  influence  of  proteins  on  these  two 
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enzymes  is  also  different.  The  two  enzymes  are  proved  to  be 
definitely  distinct  by  the  observation  that  the  enzyme  from  pig’s 
liver  produces  d-mandelic  acid  in  hydrolysing  ethyl  dZ-mandelate, 
whereas  that  from  the  pig’s  pancreas  yields  the  Icevo  stereoisomeride 
under  the  same  conditions.  G.  M.  B. 

Papain  Lipase.  M.  Sandberg  and  E.  Brand  (J.  Biol.  Chem., 
1925,  64,  59 — 70). — Commercial  papain  was  found  to  contain  a 
lipolytic  enzyme  which  could  be  purified  to  some  extent  by  extrac¬ 
tion  with  water,  the  lipase  remaining  in  the  insoluble  portion. 
The  optimum  conditions  for  the  enzyme  are  a  temperature 
of  35-— 40°  and  a  ps  of  5-8 — 6-2.  The  action  was  unaffected  by 
egg-albumin,  hydrocyanic  acid,  and  bile  salts,  was  inhibited 
by  glycerol  in  acid  and  neutral  reactions,  and  was  stimulated  by 
glycerol  and  by  calcium  chloride  at  an  alkaline  reaction ;  the 
latter  activation  was  diminished  by  the  presence  of  egg-albumin. 
In  the  absence  of  an  activator,  the  reaction  followed  the  law  of 
Schiitz ;  the  lipase  was  fairly  resistant  to  the  action  of  the  proteolytic 
enzyme  of  papain.  C.  B.  H. 

Specific  Action  of  Plant  Ferments.  II.  Specific  Con¬ 
ditions  of  Action  of  Leaf  Peptases.  A.  V.  Blagoveschenski 
and  A.  N.  Bielozerski  ( Biochem .  J.,  1925,  19,  355 — 356). — The 
following  are  the  optimum  hydrogen-ion  concentrations  for  the 
action  of  peptase  of  the  leaves  of  various  plants  :  Ungernia  Sever  - 
zovii,  Ph  8  ;  Astrogalus  Sieversianus,  Syringa  vulgaris,  Vitis  vinifera, 
and  Juglans  fallax,  pH  7-7  ;  Prangos  pabularia,  pK  6-7  ;  Glycyrrhyza 
glabra,  pu  6-3 ;  Pyrus  communis,  Fraxinus  sp.,  Gossypium  her- 
baceum,  and  Gossypium  hirsutum,  pK  5-8 ;  Quercus  pendunculata, 
Platanus  orientalis,  and  Pyrus  malus,  pn  4-5.  S.  S.  Z . 

Determination  of  Pepsin  in  Gastric  Juice.  P.  Rostock 
{Munch,  med.  Woch.,  1924,  71,  1311 — 1312;  from  Chem.  Zentr., 
1924,  ii,  2414). — The  liquid  containing  pepsin  is  allowed  to  act 
on  coagulated  blood  fibrin.  The  course  of  the  digestion  due  to 
the  action  of  pepsin  is  shown  by  the  increase  in  refractive  index 
of  the  liquid  measured  by  an  immersion  refractometer. 

G.  W.  R. 

Enzyme  Action.  XXIV.  Oxydase  Effect  and  the  Pheno¬ 
mena  of  Oxidation  in  General  :  Carbon  Monoxide.  H.  E. 

Armstrong  ( Proc .  Boy.  Soc.,  1925,  B,  98,  202 — 206). — Oxidation  in 
general  is  discussed  and  attention  directed  to  its  importance  in 
vital  phenomena.  Adrenaline  is  considered  as  controlling  oxidation 
at  the  sympathetic  centres  and  a  schematic  representation  of  its 
possible  action  is  given. 

Carbon  monoxide  is,  per  se,  an  incombustible  gas.  Its  conversion 
into  carbon  dioxide  when  sparked  or  fired,  in  the  presence  of 
moisture,  may  be  explained  by  assuming  that  some  “  hydro ne  ”  is 
decomposed  and  sufficient  hydrogen  set  free  by  electrolysis  of 
water  to  act  in  a  “  depolarising  ”  circuit  together  with  the  oxide. 

O.  O, 
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Oxidising  Enzymes.  VIII.  Oxidation  of  certain  Para- 
hydroxy  Compounds  by  Plant  Enzymes  and  its  Connexion 
with  “Tyrosinase.”  M.  W.  Onslow  and  M.  E.  Robinson 
(Biochem.  J.,  1925,  19,  420 — 423). — When  an  enzyme  preparation 
from  the  potato  tuber  is  added  to  a  p-cresol  solution,  the  mixture 
turns  rapidly  orange-pink.  On  addition  of  guaiacum,  a  deep  blue 
colour  is  produced  and  the  production  of  a  pyrocatechol  grouping 
can  be  demonstrated  by  the  addition  of  ferrous  sulphate  or  ferrous 
ammonium  sulphate.  Tyrosol  behaves  like  p-cresol  in  this  respect. 
This  type  of  oxidation  is  discussed.  The  above  enzyme  prepar¬ 
ation  when  added  to  a  solution  of  dihydroxyphenylalanine  first 
produces  a  red  colour  and  eventually  the  mixture  becomes  black  as  in 
the  case  of  tyrosine.  No  blue  colour  is  produced  when  guaiacum 
is  added  at  the  red  stage.  The  authors  advance  a  hypothesis  on 
the  action  of  tyrosinase.  S.  S.  Z. 

Xanthine  Oxydase.  V.  Function  of  Catalase.  M.  Dixon 
( Biochem .  J.,  1925,  19,  507 — 512). — Xanthine  oxydase  is  gradually 
destroyed  during  the  course  of  its  action  on  the  purine  bases  owing 
to  the  formation  of  hydrogen  peroxide.  Such  destruction  can  be 
obviated  if  catalase  is  introduced  in  order  to  remove  the  hydrogen 
peroxide.  S.  S.  Z. 

Physiology  of  Gastric  Urease.  J.  M.  Lijck  and  T.  N.  Seth 
(. Biochem .  J .,  1925,  19,  357 — 365). — The  action  of  gastric  urease 
in  vivo  is  demonstrated  by  the  fact  that  in  dogs  under  ether  anaes¬ 
thesia  the  introduction  of  urea  either  by  gastric  absorption  or  by 
intravenous  injection  is  accompanied  by  an  increase  in  the  ammonia 
content  of  the  gastric  venous  blood.  On  the  other  hand,  the 
gastric  absorption  of  ammonium  salts  is  not  accompanied  by  an 
increase  in  the  urea  content  of  the  gastric  venous  blood.  Shed 
blood  of  dogs  shows  no  increase  in  ammonia  content  in  24  hrs.  at 
—2°  to  0°,  whilst  that  of  rabbits  increases  rapidly.  S.  S.  Z. 

Action  of  Enzyme  Accelerators.  M.  Jacoby  and  L.  Rosen- 
feld  ( Biochem .  J.,  1925,  158,  334 — 336). — The  action  of  urease 
on  urea  persists  in  solutions  containing  high  concentrations  of 
alcohol,  but  in  the  higher  concentrations  the  stimulating  effect  of 
potassium  cyanide  on  the  activity  of  this  enzyme  which  is  shown 
in  absence  of  alcohol  is  no  longer  observed,  and  in  the  highest 
concentrations  (from  60%  upwards)  the  addition  of  potassium 
cyanide  checks  the  rate  of  hydrolysis. 

In  aqueous  solution,  the  presence  of  potassium  cyanide  has  no 
qualitative  effect  on  the  products  of  the  hydrolysis  of  urea  by 
urease.  H.  D.  K. 

Fermentation  by  Dried  Yeast  Preparations.  A.  Harden 
(j Biochem.  J.,  1924,  19,  477 — 483). — Air-dried  yeast  and  zymin 
(yeast  dehydrated  by  acetone)  produce  fermentation  rapidly  in  a 
small  volume  of  sugar  solution  only  after  considerable  delay  in  a 
large  volume.  The  addition  of  yeast  extract  or  solutions  of  certain 
salts  such  as  acetates  or  hydrogen  carbonates  greatly  accelerates 
the  onset  of  fermentation  in  presence  of  a  large  volume  of  sugar 
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solution.  Air-dried  yeast  possesses  a  definite  fermenting  power 
which  is  not  dependent  on  the  presence  of  living  cells.  S.  S.  Z. 

Heat  of  Combustion  of  Pyruvic  Acid  and  its  Physiological 
Significance.  H.  Blaschko  ( Biochem .  Z.,  1925,  158,  428 — 434). 
— The  heat  of  combustion  of  pure  pyruvic  acid  is  3172-4  calories 
per  gram  (average  of  six  closely  agreeing  figures).  The  heat  of 
solution  of  the  liquid  acid  is  52-9  calories  per  gram,  and  the  heat 
of  neutralisation  in  aqueous  solution  129  calories  per  gram.  The 
heat  of  solution  of  acetaldehyde  is  101-8  calories  per  gram.  There 
is  a  very  small  but  positive  heat  of  decarboxylation  of  pyruvic 
acid  by  yeast  juice.  H.  I).  K. 

Effect  of  Calcium  Sulphate  on  the  Growth  and  Ferment¬ 
ation  of  Yeast.  0.  W.  Richards  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1671 — 1676). — The  optimum  concentration  of  calcium  sulphate  for 
maximum  growth  and  fermentation  of  a  pure  culture  of  Sacchar- 
omyces  cerevisice  is  about  0-0001Jf .  The  calcium  sulphate  content 
of  the  water  supplies  examined  was  usually  a  little  greater  than 
this  optimum  concentration  for  the  yeast  and  may  occasionally 
be  fifty  times  as  great.  R.  B. 

Glycogen.  I.  Nature  of  Yeast  Glycogen,  its  Preparation, 
Determination,  and  Role  in  Yeast  Metabolism.  A.  R.  Ling, 
D.  R.  Nanji,  and  F.  J.  Paton  ( J .  Inst.  Brewing,  1925,  31,  31§ — 
321). — Yeast-cells  are  disintegrated  by  boiling  with  dilute  sodium 
hydroxide  solution  and  the  crude  glycogen  is  precipitated  by 
alcohol  and  subsequently  mannan  is  removed  by  precipitation 
with  Fehling’s  solution.  Determination  of  glycogen  and  mannan 
was  carried  out  by  hydrolysis  of  the  precipitate  with  8%  sulphuric 
acid  before  and  after  the  removal  of  mannan,  and  the  iodometric 
determination  of  the  dextrose  and  mannose  produced.  Deter¬ 
minations  made  during  the  course  of  fermentation  showed  that 
the  glycogen  and  mannan  contents  of  yeast  decreased  during  the 
early  stages  and  then  increased  again  to  a  maximum.  G.  S.  W. 

Toxicity  of  Acids  towards  Yeast.  E.  M.  Taylor  (Trans.  Roy. 
Soc.  Canada,  1924,  [iii],  18,  III,  115). — The  minimum  amounts  of 
the  various  salts  needed  to  ensure  the  normal  rate  of  reproduction 
of  yeast  in  various  synthetic  media  consisting  of  sugar  and  salts 
with  addition  of  bios  I  and  bios  II,  depend  on  the  nature  of  the 
bios  preparations.  The  mechanism  of  the  toxic  action  of  acids 
in  aqueous  solution  is  wholly  different  from  that  of  phenol.  On 
adding  yeast-cells  to  acid  solutions,  the  hydrogen-ion  concentration  of 
the  latter  falls  almost  immediately.  This  is  ascribed  to  the  action 
of  an  exudate  from  the  cells,  which  “  may  be  said  to  bleed  to  death.” 
The  later  portions  of  the  exudate  contain  bios  I  and  II.  J.  S.  C. 

Growth  of  Yeast.  I.  Influence  of  Volume  of  Culture 
Medium  Employed.  G.  L.  Peskett  (Biochem.  J.,  1925,  19, 
464 — 473). — In  the  absence  of  “  bios,”  no  constant  effects  on 
growth  were  observed  as  a  result  of  differences  in  the  volume  of 
medium  used.  In  the  presence  of  “  bios,”  growth  is  not  directly 
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proportional  to  the  volume,  but  the  quickest  growth,  however, 
was  observed  in  larger  volumes.  It  is  suggested  that  the  differ¬ 
ences  between  the  observations  of  Pasteur  and  Liebig  was  not 
due  to  differences  in  the  volume  of  media  employed  by  these  workers, 
but  to  the  presence  of  different  amounts  of  “  bios.”  These  experi¬ 
ments  also  militate  against  Robertson’s  theory  of  an  extracellular 
autocatalyst  for  growth,  since  in  such  a  case  the  rate  of  reproduction 
would  be  higher  in  smaller  volumes.  A  method  is  described  for 
the  study  of  the  growth  of  single  cells.  S.  S.  Z. 

Growth  of  Yeast.  II.  Allelocatalysis.  G.  L.  Peskett 
( Biochem .  «/.,  1925,  19,  474 — 476). — When  yeast  is  washed,  allelo¬ 
catalysis  is  still  not  observed  (cf.  Peskett,  A.,  1924,  i.  1383). 

s.  s.  z. 

Influence  of  Washing  on  the  Rate  of  Reproduction  of  Colpi- 
dium  colpoda.  D.  W.  Cutler  and  L.  M.  Crump  {Biochem.  J.,  1925, 
19,  450 — 453). — Allelocatalysis  has  not  been  observed  in  cultures 
from  either  washed  or  unwashed  individuals.  Washing  the  animals 
has  no  deleterious  effect  on  them,  nor  does  it  retard  the  rate  of 
reproduction.  Robertson’s  ( Biochem .  J .,  18, 1240)  explanation  that 
the  authors  were  unable  to  observe  allelocatalysis  because  they  did 
not  wash  their  organism  does  not  hold.  S.  S.  Z. 

Influence  of  certain  Dyes  on  the  Multiplication  of  Infusoria 
( Enchelys )  with  Especial  Reference  to  the  Acridine  Dyes 
Acriflavine  and  Proflavine.  T.  B.  Robertson  ( Austral .  J.  Exp. 
Biol.  Med.  Sci.,  1925,  2,  21 — 44). — Scarlet-red,  in  concentrations 
less  than  1  /45,000  and  phenolphthalein  in  non-lethal  concentrations 
are  without  effect  on  the  “  lag  ”  period  (period  before  multiplication 
normally  commences)  and  subsequent  rate  of  multiplication  of 
infusoria.  Methylene-blue  and  safranine,  in  concentrations  just 
below  the  lethal,  slightly  prolong  the  lag.  Acriflavine,  in  concen¬ 
trations  between  1/20,000  and  1/200,000,  enormously  increases 
the  lag  period.  Higher  concentrations  are  lethal;  lower  do  not 
prolong  the  lag,  but  reduce  the  subsequent  rate  of  multiplication. 
Proflavine  has  a  similar  effect,  but  over  a  narrower  range  of  con¬ 
centrations.  Janus-green  is  toxic  in  concentrations  greater  than 
1/10,000;  just  below  that  concentration  it  produces  indefinite 
prolongation  of  the  lag;  still  more  dilute  solutions  are  without 
effect.  Methylene-blue,  safranine,  j  anus-green,  acriflavine,  and 
proflavine  are  more  toxic  to  infusoria  in  distilled  water  buffered 
with  sodium  hydrogen  carbonate  than  in  hay  infusion  similarly 
buffered.  The  lethal  dose  of  acriflavine  for  mice  weighing  20 — 25  g. 
is  1  mg. ;  the  lethal  dose  of  proflavine  is  2|  to  3  times  as  great. 

C.  P.  S. 

Hydrogen-ion  Concentration  and  the  Oxidation-Reduction 
Potential  of  the  Cell  Interior  ;  A  Micro-injection  Study. 

J.  Needham  and  D.  M.  Needham  {Proc.  Roy.  Soc.,  1925,  B,  98, 
259 — 286). — Apparatus  is  described  by  means  of  which  micro¬ 
injections  of  dyes  (neutral  red,  phenol-red,  and  bromothy mol- blue) 
into  the  cell-interior  of  Amoeba  proteus  have  been  made.  The 
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approximate  pH  value  thus  obtained  was  7*6.  No  localisation 
could  be  found.  Although  the  nucleus  of  the  cell  was  so  obscured 
by  granules  that  observation  was  not  possible,  the  cell  appeared 
to  react  as  a  whole.  From  injections  of  oxidised  a-naphthol-2-sul- 
phonic  acid  indophenol  it  is  concluded  that  the  oxidation-reduction 
potential  lies  between  rH  17  and  19.  0.  O. 

Pigment  Formation  by  Fungi.  A.  N.  Danilov  (Ber.  Deut. 
hot.  Ges.,  1925,  43,  27 — 33). — The  fungus  Isaria  virescens,  Elenk. 
et  Danil.,  growing  on  suitable  media  is  able  to  produce  a  range 
of  pigments.  The  formation  of  these  pigments  depends  on  light, 
temperature,  and  the  nature  of  the  medium.  For  instance,  a 
culture  in  the  dark  may  be  colourless,  but  on  exposure  to  light 
rose,  orange,  and  red  tints  develop ;  increase  in  temperature  favours 
the  formation  of  dark  brown  colours.  Magnesium  stimulates, 
whilst  lithium  suppresses  pigment  formation ;  sodium  is  practically 
without  effect.  0.  0. 

Chemical  Differentiation  of  Bacteria.  E.  W.  Stearn  and 
A.  E.  Stearn  ( J .  Bad.,  1925,  10,  13 — 23). — Certain  bacteria  are 
more  easily  oxidised  than  others.  Any  bacterial  cell  responds  to 
degrees  of  oxidation.  Treatment  of  an  oxidised  smear  with  a 
reducing  agent  such  as  stannous  chloride  tends  to  restore  the 
smear  to  its  original  state  so  far  as  staining  reaction  is  concerned. 
Gram-positive  organisms  have  a  limited  isoelectric  range  of  about 
2  to  3.  Gram-negative  organisms  have  a  wider  isoelectric  range 
at  a  higher  pu,  about  5.  A  few  organisms  have  a  range  between 
these  extremes.  Chemical  Abstracts. 

Occurrence  of  a  Red-pigment-producing  Organism  in 
Maize  Mash  of  the  Acetone  Butyl  Alcohol  Fermentation. 

E.  B.  Fred,  W.  H.  Peterson,  and  W.  R.  Carroll  (J.  Bad.,  1925, 
10,  97 — 104). — The  pigment  may  be  due  to  a  spore  former  of  the 
mesentericus  group,  called  sometimes  Bacillus  mesentericus  ruber 
and  sometimes  B.  globigii.  Colour  production  is  most  noticeable 
on  potato  or  on  maize  mash.  In  a  yeast-water  medium  plus 
dextrose  or  xylose,  B.  globigii  grows  rapidly  and  destroys  a  large 
part  of  the  sugars,  forming  ethyl  alcohol  and  acetone. 

Chemical  Abstracts. 

Biochemistry  of  Acetone  Formation  from  Sugars  by 
Bacillus  acetoethylicum.  H.  B.  Sfeakman  (J.  Biol.  Chem., 
1925,  64,  41 — 52). — In  the  fermentation  of  dextrose  and  maltose 
by  Bacillus  acetoethylicum  (cf.  Northrop  and  others,  A.,  1919, 
i,  507),  pyruvic  acid  is  formed  in  the  early  stages  and  later  dis¬ 
appears  coincidently  with  the  production  of  acetone ;  in  the  fer¬ 
mentation  of  glycerol,  traces  only  of  both  pyruvic  acid  and  acetone 
are  formed,  although  on  adding  pyruvic  acid  to  the  glycerol  medium 
the  acid  rapidly  disappears  and  acetone  is  produced,  in  about  half  the 
theoretical  amount,  together  with  volatile  acids.  From  a  consider¬ 
ation  of  these  results  and  those  of  previous  workers,  it  is  suggested 
that  in  the  fermentation  of  dextrose  by  this  organism  pyruvic  acid 
is  first  produced,  which  then  gives  rise  to  lactic,  acetic,  and  formic 
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acids  and  acetaldehyde ;  the  latter  may  be  reduced  to  ethyl  alcohol, 
or,  if  present  in  excess,  may,  through  the  aldol  condensation,  give 
rise  to  (3-hydroxybutyric  and  acetoacetic  acids  and  acetone;  in 
the  case  of  glycerol,  the  greater  amount  of  hydrogen  in  relation  to 
the  acetaldehyde  which  can  be  formed  facilitates  the  reduction  of 
the  latter  and  thus  prevents  acetone  formation.  C.  It.  H. 

Products  of  Atmospheric  Nitrogen  Fixation  by  Azotobacter 
agile.  S.  Kostytschev  and  A.  Ryskaltchouk  (Compt.  rend., 
1925,  180,  2070—2072 ;  cf.  A.,  1906,  ii,  382 ;  1910,  ii,  988 ;  1912, 
ii,  473 ;  1914,  i,  1113). — No  nitrous  or  nitric  acid,  but  only  ammonia 
and  amino-compounds  have  been  found  to  be  produced  in  the 
fixation  of  atmospheric  nitrogen  by  Azotobacter  agile.  Ammonia 
is  not  produced  at  the  expense  of  peptone  in  cultures  containing 
it;  no  appreciable  nitrogen  fixation  takes  place  in  culture  media 
rich  in  peptone.  L.  F.  H. 

Carbon  of  Peptones,  Source  of  Energy  for  Bacillus 
diphtherice.  G.  Abt  (Ann.  Inst.  Pasteur,  1925,  39,  387 — 416). — 
A  culture  of  Bacillus  diphtherice  in  Martin’s  broth  produces  about 
4  g.  of  carbon  dioxide  per  1100  c.c.  of  culture  containing  1-1  g. 
of  bacteria  (dried  wt.).  About  80%  of  this  is  produced  during 
the  first  10  or  12  days,  and  95%  in  the  first  20  days.  When  the 
initial  reaction  is  slightly  alkaline,  the  carbon  dioxide  production 
is  maximal  during  the  first  2  days ;  with  an  initial  acid  reaction, 
the  period  of  rapid  combustion  commences  at  the  fourth  day, 
when  the  reaction  has  become  neutral.  More  than  a  third  of 
the  carbon  dioxide  is  derived  from  acetic,  lactic,  and  butyric  acids 
existing  in  the  culture  medium  at  the  commencement ;  the  remainder 
is  derived  from  amino-acids.  Acetic  and  butyric  acids  appear  to 
be  more  easily  burnt  than  formic  and  valeric  acids.  The  ratio  of 
the  carbon  from  amino-acids  appearing  as  carbon  dioxide  to  the 
nitrogen  liberated  as  ammonia  indicates  that  glutamic  acid  is 
principally  utilised.  Only  about  10%  of  the  protein  is  used  by 
the  bacteria,  and  of  the  amino-acids  produced  only  25%  are  deamin- 
ated  and  combusted.  The  heat  of  combustion  of  the  dried  bacteria 
is  about  30%  of  the  total  heat  produced.  C.  P.  S. 

Biochemistry  of  the  Granulated  Lactic  Acid  Bacteria  from 
Cereals.  E.  B.  Fred,  W.  H.  Peterson,  and  H.  R.  Sttles  (J. 
Bad.  1925, 10,  63 — 78). — The  granulated  high-acid-forming  bacteria 
of  cereal  infusions  are  closely  related  to  Lactobacillus  Delbriicki. 
Their  cultural  characters  and  fermentations  place  them  in  the 
species  described  by  Henneberg  under  the  name  Lactobacillus 
Leichmani.  Dextrose,  fructose,  and  mannose  are  readily  fermented. 
The  fermentation  of  galactose  is  somewhat  slower.  Disaccharides 
are  attacked  to  a  lesser  degree  and  trisaccharides  scarcely  at  all. 
Considerable  acid  is  formed  from  glucosides  and  from  dextrin. 
Laevorotatory  lactic  acid  is  the  major  product  of  fermentation. 
Only  traces  of  volatile  acids,  alcohol,  and  carbon  dioxide  are  found. 

Chemical  Abstracts. 
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Physiology  of  Thiobacillus  thio-oxidans,  an  Autotrophic 
Bacterium  Oxidising  Sulphur  under  Acid  Conditions.  R.  L. 

Starkey  ( J .  Bad.,  1925,  10,  135 — 163). — Oxidation  is  most  rapid 
in  the  early  stages  of  the  process  following  a  lag  period  of  2  days, 
and  decreases  as  the  culture  ages,  because  of  the  accumulation  of 
sulphuric  acid.  Growth  is  vigorous  in  the  presence  of  3%,  but 
is  inhibited  by  10%,  of  sodium  thiosulphate.  Sulphur  is  pre¬ 
cipitated  during  growth.  From  50  to  65  parts  of  sulphur  (as  thio¬ 
sulphate)  are  oxidised  to  sulphate  per  unit  of  carbon  assimilated. 
In  the  presence  of  1%  and  5%  sulphuric  acid,  the  quantities  of 
sulphur  oxidised  per  unit  of  carbon  assimilated  are  36*6  and  43-0 
respectively.  The  sulphur  :  carbon  ratio  is  not  affected  by  potassium 
hydrogen  phosphate  up  to  5-5%.  No  appreciable  stimulation  of 
oxidation  was  observed  in  the  presence  of  zinc,  caesium,  lead, 
nickel,  mercury,  or  tin,  but  the  first  three  may  stimulate  very 
slightly.  Grovdh  ceases  in  the  absence  of  either  oxygen  or  carbon 
dioxide.  Chemical  Abstracts. 

Carbon  and  Nitrogen  Nutrition  of  Thiobacillus  thio- 
oxidans.  R.  L.  Starkey  ( J .  Bad.,  1925,  10,  165 — 195 ;  cf. 
preceding  abstract).' — Dextrose  disappears  from  the  sulphur  medium 
during  incubation  of  the  organism  in  amounts  proportional  to 
growth  and  to  the  sulphuric  acid  formed.  The  amount  used  does 
not  depend  on  that  initially  present,  and  its  disappearance  is  not 
due  to  the  acid  alone.  No  growth  occurs  in  the  presence  of  dextrose 
when  available  sulphur  is  absent.  Citric  acid  inhibits  growth  at 
5%  concentration,  but  oxidation  is  active  at  2-5%.  The  reaction 
is  depressed  or  inhibited  by  potassium  nitrate,  the  only  form  of 
assimilable  nitrogen  being  ammonium  salts,  but  there  is  some 
oxidation  in  media  receiving  no  nitrogen  other  than  that  present 
as  impurities  or  absorbed  from  the  air.  In  a  medium  free  from 
nitrogen,  149  parts  of  sulphur  were  oxidised  per  unit  of  carbon. 
Urea  is  not  attacked.  Oxidation  is  depressed  by  1  *25%  peptone 
and  inhibited  by  2-5%  ;  neither  peptone  nor  amino-acids  are  avail¬ 
able  as  sources  of  carbon  or  nitrogen.  Chemical  Abstracts. 

Determination  of  Indole  and  Skatole  in  Bacterial  Cultures. 

C.  R.  Fellers  and  R.  W.  Clough  (J.  Bad.,  1925,  10,  105 — 133). 
— Ehrlich’s  test,  performed  on  the  distillate,  is  accurate  to  1  in 
25xl06;  the  dimethylaniline  test  for  skatole,  when  performed 
on  the  distillate,  is  also  useful.  Chemical  Abstracts. 

Dehydrogenations  Produced  by  Resting  Bacteria.  I. 

J.  H.  Quastel  and  M.  D.  Whetham  ( Biochem .  J.,  1925,  19,  520 — 
531). — Various  fatty  acids,  saturated  dibasic  acids,  hydroxy-acids, 
polyhydric  alcohols,  and  monohydric  alcohols  have  been  tested  as 
hydrogen  donators  in  the  reduction  of  methylene-blue  by  resting 
Bacillus  coli.  The  relative  reducing  powers  of  the  various  hydrogen 
donators  are  tabulated.  S.  S.  Z. 

Action  in  vitro  of  certain  Chemical  Substances  on  the 
Development  of  Bacillus  tuberculosis.  L.  Karwackt  (Ann. 
Inst.  Pasteur,  1925,  39,  476 — 483). — The  author  has  studied  the 
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effects  of  73  medicinal  preparations  and  52  dyes  and  stains  on  the 
rate  of  growth  of  Bacillus  tuberculosis.  C.  P.  S. 

Chemical  Composition  of  Residue  Antigen.  J.  H.  Mueller, 
M.  Wayman,  and  H.  Zinsser  (Proc.  Soc.  Exp.  Biol.  Med.,  1924, 
21,  241 — 243). — Compounds  containing  nitrogen  (but  not  proteins) 
and  compounds  containing  phosphorus  (possibly  nucleic  acid  deriv¬ 
atives  or  carbohydrate  phosphate  compounds)  appear  to  be  present. 

Chemical  Abstracts. 

Hormonal  Action  of  Choline  on  Intestinal  Movements. 

III.  Formation  of  Choline  from  Phosphatides.  IV. 
Degradation  of  Phosphatides  by  Intestinal  Juice.  V. 
Synthesis  of  Choline  Esters  by  an  Enzyme  of  the  Duodenum. 

E.  Abderhalden  and  H.  Paffrath  ( Fermentforsch .,  1925,  8, 
284 — 293,  294 — 298,  299 — 307). — III.  A  method  for  the  separate  de¬ 
termination  of  free  and  combined  choline  is  described,  which  depends 
on  precipitation  of  the  latter  with  colloidal  iron.  The  experiments 
described  indicate  a  conversion  of  combined  into  free  choline  in 
the  surviving  intestine  of  the  rabbit  which  cannot  be  attributed 
to  bacterial  action. 

IV.  The  juice  expressed  from  the  duodenum  of  the  pig  and  the 
horse  is  found  to  liberate  choline  from  lecithin  and  from  acetyl¬ 
choline. 

V.  The  latter  reaction  may  be  reversed,  and  acetylcholine 

synthesised,  under  suitable  conditions  of  concentration.  The 
enzyme  is  destroyed  by  heating  at  70°,  but  not  at  58°;  its  activity 
is  greatest  in  acid  solution.  H.  P.  M. 

Mechanism  of  Action  of  Insulin.  G.  Mansfeld  and  E. 
Geiger  (Arch.  exp.  Path.  Pharm.,  1925,  106,  276 — 286). — On 
perfusion  of  the  isolated  heart  of  the  depancreatised  cat  with  a 
solution  containing  dextrose,  less  of  the  dextrose  is  removed  from 
the  solution  than  in  the  perfusion  of  a  normal  cat’s  heart.  Addition 
of  insulin  to  the  perfusion  liquid  in  the  case  of  the  depancreatised 
cat’s  heart  results  in  an  increase  in  the  amount  of  dextrose  removed. 

L.  F.  H. 

Inorganic  Phosphates  and  Insulin  Hypoglycaemia.  A. 

Desgrez,  H.  Bierry,  and  F.  Rathery  ( Compt .  rend.,  1925,  180, 
1554 — 1557). — Purified  insulin  (A.,  1923,  i,  982)  and  solutions  of 
disodium  hydrogen  phosphate  and  potassium  dihydrogen  phosphate 
(pa  7-4)  were  injected  into  fasting  dogs.  The  arterial  blood  was 
deproteinised  by  mercuric  nitrate  and  the  dextrose  determined  by 
Bertrand’s  method. 

It  is  concluded  that  subcutaneous  or  intravenous  injection  of 
phosphates  in  solutions  the  pa  of  which  is  near  that  of  blood, 
markedly  intensifies  and  prolongs  the  action  of  insulin. 

R.  A.  M. 

Presence  of  Toxic  and  Insulin-like  Substances  in  Oranges, 
Grape  Fruit,  and  Lemons.  N.  F.  Fisher  and  E.  B.  McKinley 
(Proc.  Soc.  Exp.  Biol.  Med.,  1924,  21,  248 — 249). — Substances 
were  found  in  the  juice,  pulp,  and  rind  which  markedly  affected 
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the  blood  sugar;  one  produced  a  toxic  hyperglycsemia ;  the  other 
acted  like  insulin.  Chemical  Abstracts. 

Physiological  Action  of  Parathyroid  Hormone.  J.  B. 

Collip  and  E.  P.  Clark  {J.  Biol.  Chem.,  1925,  64,  485 — 507 ;  cf. 
this  vol.,  i,  754). — Further  experiments  with  a  more  purified  prepar¬ 
ation  of  the  parathyroid  hormone  indicate  that,  whilst  prolonged 
overdosage  is  invariably  fatal,  a  single  massive  dose  is  relatively 
harmless.  The  rise  in  the  calcium  of  the  blood-serum  of  dogs 
after  a  single  dose  may  be  used  to  estimate  the  potency  of  an 
extract,  and  a  provisional  “  unit  ”  is  suggested  which  is  1  /100 
of  the  amount  required  to  produce  an  increase  of  5  mg.  per  100  c.c. 
of  serum  calcium  in  a  20  kg.  dog  in  15  hrs. ;  so  far  as  the  effect 
on  the  blood  calcium  is  concerned,  there  is  no  significant  difference 
between  normal  and  thyroparathyroidectomised  dogs.  Except  for 
the  rise  in  the  calcium  concentration,  the  composition  of  the  blood 
is  but  little  affected  by  overdosage  with  the  hormone  until  the 
terminal  stage  is  reached;  there  is  then  a  great  diminution  of  the 
volume  of  the  plasma,  an  increase  in  the  phosphorus  and  non¬ 
protein  nitrogen,  and,  generally,  a  decrease  in  the  chlorides. 

By  the  simultaneous  injection  of  the  parathyroid  hormone  and 
of  guanidine  it  is  possible  to  produce  tetany  in  a  dog  which  never¬ 
theless  has  a  raised  serum  calcium  content;  there  is  therefore  no 
evidence  of  antagonism  between  this  hormone  and  guanidine. 

C.  R.  H. 

Preparation  and  Purification  of  Bios.  I.  H.  des  B.  Sims 
{Trans.  Boy.  Soc.  Canada,  1924,  [iii],  18,  III,  116). — An  infusion 
of  tea  dust  in  lead  acetate  solution  is  filtered  and  the  bios  pre¬ 
cipitated  by  adding  ammonia  and  lead  acetate.  The  bios  is  brought 
into  solution  by  treating  the  washed  precipitate  with  carbon  dioxide. 
After  removal  of  lead  by  means  of  hydrogen  sulphide,  crystalline 
material  with  bios  activity  is  thrown  down  by  the  addition  of 
methyl  alcohol.  J.  S.  C. 

Formation  of  Bios  in  Infusions.  E.  V.  Eastcott  {Trans. 
Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  117 — 118). — Comparison  of 
the  yeast  crops  from  infusions  of  ground  barley  with  those  from 
infusions  of  the  same  number  of  barley  grains  after  some  days’ 
sprouting  shows  that  the  crop  depends  on  the  length  of  time  grain 
and  water  have  been  left  together  in  preparing  the  infusions.  The 
amount  of  bios  I  increased  to  a  much  greater  extent  than  that 
of  bios  II  when  the  infusion  was  prolonged.  If  maize  be  used 
instead  of  barley,  it  is  the  bios  II  which  increases.  J.  S.  C. 

Persistence  of  Vitamin-A  in  Plant-tissues.  K.  H.  Coward 

{Biochem.  J.,  1925,  19,  500 — 506). — Wheat  seeds  grown  in  the 
dark  for  8  days  contain  no  vitamin- A.  A  small  amount  of  the 
vitamin  is  found  when  the  growing  plants  are  exposed  for  1  day 
to  daylight  after  they  have  grown  in  the  dark  for  8  days.  The 
vitamin  is  not  used  up  by  the  living  plant-tissue  in  the  dark  and 
does  not  diffuse  into  water  from  the  cut  ends  of  shoots.  It  increases 
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when  the  leaf  loses  its  green  colour  and  turns  yellow,  but  is  com¬ 
pletely  destroyed  when  the  leaf  dries  up  and  dies.  S.  S.  Z. 

Identity  of  Vitamin-4.  Comparative  Effects  of  Human 
and  Cow’s  Milk.  H.  Pringle  (Sci.  Proc.  Roy.  Dublin  Soc., 
18,  93 — 97). — Pats  were  fed  on  a  vitamin-free  diet  of  dextrose, 
caseinogen,  fat,  and  salt  mixture.  During  the  last  four  months  of 
one  year,  a  supplement  of  12  c.c.  of  cow’s  milk,  daily,  to  this  ration 
was  not  sufficient  to  promote  growth,  nor  was  a  further  supplement 
of  1-0  g.  of  butter;  but  normal  growth  was  obtained  with  basal 
diet  +12  c.c.  of  milk  +0-5  g.  of  yeast.  Hence  it  was  concluded 
that  the  milk  was  deficient  in  vitamin-P. 

In  the  spring  months  of  the  next  year,  12  c.c.  of  cow’s  milk 
alone  added  to  the  vitamin -free  diet  produced  normal  growth, 
but  the  same  animals  decreased  in  weight  remarkably  when  human 
milk  was  substituted  for  cow’s  milk.  Cow’s  milk  again  restored 
them  to  normal  growth  and  human  milk  again  made  them  lose 
weight ;  this  was  repeated  a  third  time.  Hence  human  milk 
contains  either  a  growth-retarding  factor  for  the  tissues  of  a  more 
rapidly  growing  animal  than  man,  or  else  vitamin-4  is  one  of  a 
class  of  catalysts  which  accelerates  growths  according  to  the  require¬ 
ments  of  the  particular  species,  or  else  human  milk  is  deficient  in 
vitamin-P.  K.  H.  C. 

Determination  of  Vitamin-4.  H.  C.  Sherman  and  H.  E. 
Munsell  (J.  Amer.  Chem.  Soc.,  1925,  47,  1639 — 1646). — For 
the  quantitative  determination  of  the  relative  vitamin-4  content 
of  foodstuffs,  albino  rats,  the  nutritional  history  of  which  is 
known,  are  used.  The  rats  when  28  or  29  days  old  are  placed 
on  a  basal  diet  (free  from  vitamin-4)  of  caseinogen  (prepared  by 
a  modification  of  Osborne  and  Mendel’s  method,  J .  Biol.  Chem., 
1921,  45,  277),  starch,  dried  brewery  yeast,  Osborne  and  Mendel 
salt  mixture  (J.  Amer.  Chem.  Soc.,  1919,  37,  572),  and  sodium 
chloride.  When  growth  has  ceased  the  rats  are  kept  in  individual 
cages,  and  one  from  each  litter  is  continued  on  the  basal  diet  until 
death,  as  a  “  negative  control.”  Graded  portions  of  the  food  under 
test  are  fed  to  the  others,  daily  or  at  suitable  intervals  during  a 
period  of  8  weeks,  and  in  this  way  the  minimum  allowance  of  food 
which  will  induce  an  average  gain  in  weight  of  3  g.  per  week  during 
the  test  period  is  ascertained.  The  amount  of  vitamin-4  contained 
in  this  amount  of  the  food  is  chosen  as  the  unit  for  numerical 
expression  of  results.  By  performing  autopsies  on  the  animals 
at  the  end  of  the  test  period  any  cases  of  abnormality  due  to  other 
causes  than  vitamin-4  deficiency  can  be  detected.  The  possibility 
of  retarded  growth  through  shortage  of  the  antirachitic  factor  can 
be  excluded  by  irradiation  of  the  test  animal  or  the  food.  R.  B. 

Quantitative  Experiments  on  the  Occurrence  and  Distri¬ 
bution  of  Vitamin-4  in  the  Body,  and  the  Influence  of  the 
Food.  H.  C.  Sherman  and  L.  C.  Boynton  (J.  Amer.  Chem.  Soc., 
1925,  47,  1646 — 1653). — Using  the  technique  previously  developed 
(cf.  preceding  abstract),  it  is  shown  that  in  adult  rats  reared  on  a 
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diet  of  one-third  whole  milk  powder  and  two-thirds  whole  wheat, 
on  an  average  the  kidney  is  at  least  40  times  as  rich  in  vitamin -A 
as  the  muscle,  the  lung  more  than  40  times,  and  the  liver  200 — 
400  times.  Significant  quantities  of  vitamin- A  are  also  present 
in  the  blood.  The  amount  of  vitamin-A  found  in  the  body  and 
in  the  separate  tissues  is  influenced  by  the  vitamin-A  content  of 
the  food.  R-  B. 

Bodily  Store  of  Vitamin-A  as  Influenced  by  Age  and  other 
Conditions.  H.  C.  Sherman  and  L.  B.  Storms  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1653 — 1657). — Albino  rats  reared  on  the  same  diet 
(one-third  whole  milk  powder  and  two-thirds  ground  whole  wheat) 
showed  different  survival  periods  when  transferred  at  different 
ages  to  a  diet  free  from  vitamin- A.  The  maximum  survival  period 
was  found  with  rats  transferred  at  about  6  months  and  it  is  con¬ 
cluded  that  the  maximum  body  store  of  vitamin-A  (or  the  maximum 
store  in  regard  to  daily  needs)  occurs  about  this  period,  the  begin¬ 
ning  of  full  adult  life.  The  older  rats  are  distinctly  less  likely  to 
develop  the  characteristic  ophthalmia  before  death  from  vitamin -A 
deficiency,  but  they  are  more  liable  to  develop  symptoms  of  the 
lung  infection  noted  by  Steenbock  and  Nelson  (this  vol.,  i,  107). 
The  survival  period  is  markedly  affected  by  a  moderate  difference 
in  the  vitamin-A  content  of  the  food  previously  administered. 
There  is  a  slight  difference  in  survival  period  in  favour  of  the  female, 
and  this  difference  becomes  more  distinct  with  age  and  development. 

R.  B. 

Relation  of  Vitamin-/!  to  Growth,  Reproduction,  and 
Longevity.  H.  C.  Sherman  and  F.  L.  Macleod  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1658 — 1662). — Parallel  groups  of  young  rats 
(4  weeks)  of  identical  inheritance  and  dietary  history  were  placed 
on  two  diets,  one  rather  low  in  vitamin- A  (two-thirds  wheat  and 
one-third  skimmed  milk  powder)  and  the  other  fairly  high  in  vitamin- 
A  (two-thirds  wheat  and  one-third  whole  milk  powder),  the  relative 
amounts  of  vitamin-A  in  the  two  diets  being  approximately  seven 
to  one.  The  smaller  amount  of  vitamin -A  was  sufficient  for  normal 
growth  up  to  nearly  average  adult  size,  but  not  for  successful  repro¬ 
duction  and  rarely  for  satisfactory  longevity.  Rats  fed  on  the 
larger  allowance  of  vitamin-A  grew  to  full  average  adult  size,  repro¬ 
duced  normally,  and  lived  on  an  average  rather  more  than  twice 
as  long  as  those  on  the  diet  poorer  in  this  vitamin.  Along  with  the 
failure  in  respect  of  reproduction  and  lactation,  the  rats  on  the 
latter  diet  showed  an  increased  susceptibility  to  infection  and  a 
tendency  to  lung  disease  at  an  age  corresponding  with  that  at  which 
pulmonary  tuberculosis  frequently  develops  in  young  men  and 
women  (cf.  Steenbock,  Sell,  and  Buell,  J.  Biol.  Chem.,  1923,  56, 
327).  R.  B. 

Resistance  to  Reagents  of  the  Antirachitic  Substance  in 
Cod-liver  Oil.  C.  E.  Bills  (J.  Biol.  Chem.,  1925,  64,  1 — 9). — 
The  antirachitic  activity  of  cod-liver  oil  is  unaffected  by  treatment 
of  the  latter  with  hydrogen  peroxide,  hydrogen  sulphide,  sulphur 
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dioxide  or  formaldehyde,  but  is  destroyed  by  nitrous  acid,  by 
prolonged  steaming  and  by  boiling  with  dilute  sulphuric  acid. 

C.  R.  H. 

Antirachitic  Value  of  Irradiated  Cholesterol  and  Phyto¬ 
sterol.  II.  Change  in  Biological  Activity.  III.  Chemical 
Change  shown  by  Absorption  Spectra.  A.  F.  Hess  and  M. 
Weinstock  ( J .  Biol.  Chem.,  1925,  64,  181 — 191,  193 — 201 ;  cf. 
this  vol.  i,  750). — II.  Antirachitic  properties  can  be  conferred 
on  dried  milk,  flour,  and  spinach  by  irradiation ;  in  the  latter  case, 
the  activity  is  retained  after  boiling  for  30  mins.  Experiments 
with  light  filters  indicate  that  the  radiations  which  activate  chole¬ 
sterol  in  vitro  are  the  same  as  those  which  protect  animals  against 
rickets  by  direct  irradiation ;  irradiated  cholesterol  prevents  rickets 
in  animals  on  diets  low  in  either  phosphorus  or  calcium ;  oleic  acid, 
the  dihydro  derivatives  of  cholesterol  and  of  a  phytosterol  from 
wheat,  cymene,  and  citronella  oil  possessed  no  antirachitic  activity 
either  before  or  after  irradiation. 

III.  Irradiation  by  ultra-violet  light  for  periods  up  to  3  hrs. 
increases  the  amount  of  this  light  transmitted  by  cholesterol; 
prolonged  irradiation  reverses  the  effect,  the  final  product  being 
a  yellow,  waxy  substance  with  m.  p.  12°  lower,  and  more 
opaque  than  the  original  cholesterol;  the  antirachitic  activity  of 
the  cholesterol  runs  parallel  to  its  power  to  transmit  ultra-violet 
light ;  irradiated  cholesterol  loses  its  power  of  transmission  (and  its 
physiological  activity)  when  kept  in  aqueous  suspension  or  in  the 
dry  state,  but  retains  both  properties  longer  when  in  solution  in 
oil.  No  change  in  the  absorption  spectrum  of  dihydrocholesterol 
could  be  observed  after  irradiation.  C.  R.  H. 

Fat-soluble  Vitamins.  XXIII.  Induction  of  Growth- 
promoting  and  Calcifying  Properties  in  Fats  by  Exposure 
to  Light.  H.  Steenbock  and  A.  Black  (,/.  Biol.  Chem.,  1925, 
64,  263 — 298). — Antirachitic  properties  can  be  conferred  on  olive  oil 
and  various  other  vegetable  oils  (but  not  mineral  oil)  and  on  carefully 
purified  cholesterol  by  irradiation  either  with  a  mercury  vapour 
lamp,  an  electric  arc,  or  direct  sunlight.  In  all  cases,  the  active 
substance  is  present  in  the  unsaponifiable  fraction.  Irradiation 
for  longer  periods  than  5  hrs.  destroys  both  the  natural  activity 
of  cod-liver  oil  and  the  acquired  activity  of  the  artificially  activated 
vegetable  oils.  When  kept  in  the  dark,  irradiated  olive  oil  retained 
its  activity  for  10  months.  Neither  old  oils  which  had  become  acid 
in  reaction  nor  the  unsaponifiable  constituents  of  such  oils  could  be 
activated  by  irradiation.  C.  R.  H. 

Fat-soluble  Vitamins.  XXIV.  Non-precipitability  by 
Digitonin  of  the  Antiophthalmic  and  Antirachitic  Substances 
from  Cod-liver  Oil.  E.  M.  Nelson  and  H.  Steenbock  (J.  Biol. 
Chem.,  1925,  64,  299 — 312). — The  antirachitic  substance  con¬ 
tained  in  the  unsaponifiable  fraction  of  cod-liver  oil  is  not  removed 
therefrom  by  precipitation  with  digitonin ;  the  cholesterol  which  is 
so  precipitated  can  be  activated  by  exposure  to  ultra-violet  light. 
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The  unsaponifiable  fraction  of  cod-liver  oil  retained  its  antirachitic 
activity  when  kept  in  solution  in  light  petroleum  for  a  year  and  a 
half.  C.  R.  H. 

Biological  Action  of  Light.  D.  T.  Harris  (Proc.  Roy.  Soc., 
1925,  B,  98,  171 — 187). — Ultra-violet  radiations  exert  a  stimulant 
action  on  the  gaseous  metabolism  of  small  animals  and  on  the 
movements  of  the  isolated  stomach  of  the  frog.  This  stimulus  is 
completely  annulled  by  the  presence  of  visible  radiations.  This 
antagonistic  effect  is  a  physiological  one  rather  than  one  of  physical 
interference.  Exposure  of  an  animal  to  the  mixed  radiations  of  a 
powerful  source  of  light  depresses  its  heat  production.  This 
depression  is  greater  in  pigmented  animals  than  in  albinos.  Whilst 
the  pigment  appears  to  be  a  factor  in  diminishing  heat  production, 
it  possesses  high  absorptive  properties,  and  the  heat  produced  by 
degradation  of  the  absorbed  radiant  energy  produces  appreciable 
rises  of  temperature  in  the  dermis.  Pigment  also  appears  to  pro¬ 
tect  an  animal  against  the  lethal  action  of  certain  photo-dynamic 
substances  such  as  haematoporphyrin.  0.  0. 

Effect  of  Vitamin-/?  Deficiency  on  Reproduction.  A.  S. 

Parkes  and  J.  C.  Drummond  (Proc.  Roy.  Soc.,  1925,  B,  98,  147 — 
171). — When  a  male  rat  is  put  on  a  diet  totally  deficient  in  vitamin- B, 
degeneration  of  the  testes  and  sterility  ensue  in  a  short  time.  A 
general  correlation  exists  between  the  amount  of  degeneration  of 
the  testes  and  the  degree  of  deficiency  and  time  on  the  diet.  Once 
severe  degeneration  of  the  testes  has  set  in,  normal  dieting,  although 
restoring  vigour  and  body-weight,  does  not  result  in  a  return  to 
normality  in  the  testes.  Whilst  there  is  a  definite  correlation 
between  the  degree  of  deficiency  and  fecundating  power,  there  is 
little  variation  in  the  size  of  the  litter  as  long  as  fertilisation  is 
possible.  The  proportion  of  males  among  the  young  decreases  with 
both  the  degree  of  deficiency  and  with  the  time  on  diet.  To  explain 
the  effect  on  the  sex  ratio,  it  is  suggested  that  the  deficiency  reacts 
more  unfavourably  on  one  type  of  spermatozoa  than  it  does  on  the 
other.  The  reduction  in  the  number  of  males  with  time  is  prob¬ 
ably  explained  by  the  fact  that,  as  time  goes  on,  during  dieting  the 
animals  eat  less  of  the  synthetic  food  and  have,  therefore,  a  con¬ 
stantly  decreasing  supply  of  vitamin.  O.  0. 

Parasympathetic  Stimulants  in  Vitamin  Extracts.  S. 
Mori  (Arch.  exp.  Path.  Pharm.,  1925,  106,  320 — 326;  cf.  A.,  1918, 
i,  419,  563). — On  heating  “  Orypan  ”  (extracted  from  rice  husks) 
at  130 — 175°  in  an  autoclave,  the  antineuritic  vitamin  is  destroyed, 
but  there  is  a  slight  increase  in  the  effect  of  the  extract  on  the 
parasympathetic  nervous  system  as  measured  by  the  toxicity  to 
pigeons,  increase  of  the  secretion  of  saliva  by  rabbits,  and  paralytic 
action  on  the  isolated  frog’s  heart.  The  antineuritic  vitamin  is 
therefore  not  identical  with  the  parasympathetic  stimulant. 

L.  F.  H. 

Antiscorbutic  Properties  of  Eggs.  S.  M.  Hauge  and  C.  W. 
Carrick  (J.  Biol.  Chem.,  1925,  64,  111 — 112). — Neither  whites  nor 
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yolks  of  the  eggs  of  hens  fed  on  a  diet  rich  in  vitamin-(7  were  able  to 
prevent  the  onset  of  scurvy  in  guinea-pigs  when  added  to  a  diet 
otherwise  lacking  this  vitamin.  C.  R.  H. 

Anti-sterility  Vitamin  Fat-soluble- jE1.  H.  M.  Evans  and 
G.  0.  Burr  ( Proc .  Nat .  Acad.  Sci.,  1925,  11,  334 — 341). — Rats 
reared  on  “  synthetic  ”  food  mixtures  together  with  appropriate 
amounts  of  vitamins- A  and  -B  sooner  or  later  become  sterile. 
This  sterility  is  a  dietary  deficiency  disease  and  can  be  cured  or 
prevented  by  addition  of  natural  foods  high  in  a  new  food  factor, 
vitamin-2?,  or  by  addition  of  much  smaller  amounts  of  extracts  of 
such  food  to  the  diet.  The  vitamin  exists  in  the  tissues  of  animals 
reared  on  normal  foods  and  is  present  in  the  tissues  of  the  normal 
new-born  young. 

The  vitamin  is  present  in  small  amounts  in  various  animal  tissues 
and  in  considerable  amounts  in  the  leaves  of  lettuce,  lucerne,  pea, 
and  tea  plants,  as  well  as  in  certain  cereals,  notably  the  embryo  of 
wheat.  250  Mg.  daily  of  desiccated  wheat  germ  are  sufficient  to 
re-establish  fertility.  Oils  efficacious  in  daily  doses  of  25  mg.  are 
obtained  from  the  ether  extract  of  wheat  germs  and  lettuce  leaves. 
The  vitamin  is  probably  present  in  most  commercial  oils. 

Vitamin-E  is  stable  towards  light,  heat,  air,  acids,  and  alkalis. 
Wheat  germ  oil  may  be  hydrogenated  in  presence  of  palladium  at 
75°  without  injury  to  the  vitamin.  It  is  insoluble  in  water,  but  very 
soluble  in  a  variety  of  organic  solvents.  After  saponification  of 
wheat  germ  oil  with  20%  alcoholic  potash  in  the  cold  the  vitamin 
is  found  with  the  sterols  in  the  unsaponifiable  matter.  It  is  washed 
out  of  the  inactive  sterols  with  pentane,  the  orange-red  oil  thus 
obtained  treated  with  methyl  alcohol,  and  the  vitamin  removed 
from  the  latter  solvent  by  light  petroleum.  Further  purifications 
are  effected  by  means  of  digitonin,  boiling  methyl  alcohol,  and  finally 
by  distillation  under  reduced  pressure.  The  final  yellow  oil  does  not 
crystallise  on  long  keeping,  has  a  very  low  ash  and  contains  neither 
sulphur,  nitrogen,  phosphorus,  nor  halogens.  It  is  extremely 
potent,  administration  of  5  mg.  to  a  female  of  proved  sterility  at 
the  inception  of  a  new  gestation  being  sufficient  to  ensure  normal 
litters  of  vigorous  young.  The  daily  administration  of  0-3  mg.  to 
the  male  results  in  complete  normality  when  reared  and  kept  on 
synthetic  foods.  J.  S.  C. 

Carbonic  Acid-Carbonate  Equilibrium  and  other  Weak 
Acids  in  Sea-water.  L.  Irving  (J.  Biol.  Chem.,  1925,  63,  767 — 
778). — Titration  curves  were  obtained  for  sea-water  under  various 
tensions  of  carbon  dioxide  and  compared  with  the  theoretical 
curves  for  pure  carbonate  solutions  having  the  same  excess  base 
and  exposed  to  the  same  tension  of  carbon  dioxide,  as  calculated 
from  the  formula  of  Johnston  (A.,  1916,  ii,  396).  Marked  differences 
were  observed  which  are  to  be  ascribed  to  the  buffer  effect  of  various 
weak  non-volatile  acids,  e.g.,  boric  and  silicic  acids,  which  are 
present  in  sea-water.  It  was  calculated  that  the  combined  effect 
of  these  acids  is,  near  the  neutral  point,  equivalent  to  that  of  an 
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acid  with  a  dissociation  constant  n  x  10  8,  the  values  of  n  deter¬ 
mined  varying  from  2  to  30.  C.  R.  H. 

Occurrence  of  Copper,  Manganese,  Zinc,  Nickel,  and 
Cobalt  in  Soils,  Plants,  and  Animals,  and  their  Possible 
Functions  as  Vital  Factors.  J.  S.  McHargue  (J.  Agric.  Res., 
1925,  30,  193 — 196). — Several  Kentucky  soils  and  a  number  of 
plants  were  found  to  contain  measurable  amounts  of  the  above 
metals,  the  soils  containing  arsenic  in  addition.  Animal  tissues 
also  contained  them,  the  liver  of  a  week-old  calf  containing  345  parts 
of  copper  per  million  parts  of  dried  tissue.  It  is  suggested  that 
some  or  all  of  these  metals  are  constituents  of  organic  colloidal 
complexes  which  exercise  catalytic  functions  in  the  metabolic 
processes  of  plants  and  animals.  0.  0. 

Hydrogen-ion  Concentration  of  Plant  Juices.  I.  Changes 
in  the  Hydrogen-ion  Concentration  of  Plants  during  their 
Development.  F.  G.  Gustafson  ( Papers  Mich.  Acad.  Sci., 
1923,  2,  49 — 52). — Electrometric  determinations  were  made  of  the 
hydrogen-ion  concentrations  of  the  expressed  juice  of  macerated 
tops  of  bean  plants  of  three  varieties  at  different  ages.  As  the 
plants  approached  maturity  the  acidity  of  the  juice  decreased. 

Chemical  Abstracts. 

Descent  of  Nitrogenous  Substances  in  Leaves  towards 
the  Trunk  during  Autumnal  Fading.  R.  Combes  ( Compt . 
rend.,  1925, 180,  2056 — 2058). — The  leaves  of  the  chestnut  and  beech 
lose  some  30%  of  their  nitrogen  content  when  they  change  colour 
in  autumn,  the  nitrogenous  substances  proceeding  down  towards 
the  trunk  of  the  tree.  The  leaves  at  the  end  of  the  twigs  lose  least 
nitrogenous  constituents.  L.  F.  H. 

Action  of  Photocatalysers  on  the  Bursting  of  Buds  and  on 
Germination  of  Seeds.  A.  Neithammer  ( Biochem .  Z.,  1925, 
158,  278 — 305). — The  bursting  of  winter  buds  of  various  indigenous 
trees  is  accelerated  by  continuous  illumination  with  light  of  a  high 
intensity.  This  stimulating  effect  of  light  is  increased  in  the 
presence  of  photocatalysers.  These  may  be  introduced  into  the 
buds  by  injection,  or  by  placing  the  latter  in  a  bath  containing  the 
photocatalyser  at  an  appropriate  concentration. 

Seeds  the  germination  of  which  is  normally  favoured  by  light  show 
an  increase  over  the  controls  in  the  percentage  number  which 
germinate  after  treatment  with  photocatalysers  in  appropriate 
concentration.  The  processes  of  the  bursting  of  buds  and  the 
germination  of  seeds  in  the  normal,  untreated  plant  is  probably 
influenced  by  photocatalysers  already  present  in  the  various  organs. 

H.  D.  K. 

Action  of  Sodium  Carbonate  on  Germination  and  Growth 
in  Plants.  D.  Feher  and  S.  Vagi  ( Biochem .  Z.,  1925,  158, 
357 — 365). — This  action  has  been  studied  mainly  with  regard  to  the 
problem  of  the  utilisation  of  infertile  alkali  soils.  Sodium  carbonate 
is  a  plant  poison,  its  toxicity  being  due  to  hydroxyl  ions.  Germin- 
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ation  and  plant  growth  are  practically  completely  checked  by  a 
solution  of  this  salt  of  a  concentration  of  0-4 — 0*5%.  The  salt 
is  scarcely  absorbed  at  all  from  such  a  solution  by  the  seedling. 
In  sandy  soils  poor  in  humus,  a  concentration  of  1*5%  of  the  salt 
is  necessary  to  prevent  plant  growth.  In  soil  which  is  rich  in  humus, 
sodium  carbonate  is  much  less  toxic,  as  the  hydroxyl  ions  are  taken 
up  by  the  humus.  Trees  are  less  resistant  to  the  alkali  than  are 
cereals.  H.  D.  K. 

Selective  Absorption  of  Chlorine  Ions,  and  the  Absorption 
of  Water  by  the  Leaves  in  the  Genus  Atriple x.  J.  G.  Wood 
{Austral.  J.  Exp.  Biol.  Med.  Sci.,  1925,  2,  45 — 56). — Water  is  readily 
absorbed  by  the  leaves  of  various  species  of  Atriplex  and  by  toment- 
ose  microphylls.  Plants  possessing  a  cutinised  epidermis  showed 
no  such  absorption.  With  the  water- absorbing  power  of  the  leaves 
of  Atriplex  is  associated  an  abnormally  high  chlorine  content. 
The  chloride  content  is,  within  limits,  a  function  of  the  chloride 
content  of  the  soil,  although  the  plants  die  in  soil  containing  sodium 
chloride  in  excess  of  a  certain  amount.  The  chloride  content  also 
exhibits  seasonal  variations.  Atriplex  spp.  therefore  exhibit  a 
high  selective  absorption  of  chlorides.  C.  P.  S. 

Physical  and  Chemical  Properties  of  Carotin  and  Prepar¬ 
ation  of  the  Pure  Pigment.  F.  M.  Schertz  (J.  Agric.  Res., 
1925,  30,  469 — 474). — The  solubility  of  carotin  at  25°  in  absolute 
alcohol  is  15-5  mg.  per  1. ;  in  light  petroleum  (b.  p.  30—50°),  626  mg. 
per  1. ;  and  in  anhydrous  ethyl  ether,  1005  mg.  per  1.  In  solution 
in  ether,  carotin  decomposes  rapidly  even  at  0°,  whereas  alcohol 
and  light  petroleum  solutions  are  very  stable.  Full  details  are 
given  of  the  preparation  and  purification  of  carotin  from  carrots. 
Fifty  lb.  of  fresh  carrots  yielded  1-13  g.  of  pure  carotin  (m.  p.  174°). 
The  quantitative  determinations  were  made  both  by  spectrophoto- 
metric  and  colorimetric  methods  (cf.  Schertz,  A.,  1924,  ii,  359). 

C.  T.  G. 

Properties  and  Preparation  of  Pure  Xanthophyll.  F.  M. 

Schertz  {J.  Agric.  Res.,  1925,  30,  575 — 585). — Full  details  are  given 
for  the  preparation  of  pure  xanthophyll  from  dried  green  leaves  by 
a  method  based  on  that  of  Willstatter  and  Stoll.  The  final  purific¬ 
ation  is  carried  out  by  crystallising  from  methyl  alcohol,  dissolving 
the  crystals  (which  contain  alcohol)  in  chloroform,  and  precipitat¬ 
ing  by  the  addition  of  low-boiling  light  petroleum.  The  solubility 
of  pure  xanthophyll  at  25°  in  pure  dry  ether  is  952  mg.  per  1. ;  in 
ethyl  alcohol,  201-5  mg.  per  1. ;  in  methyl  alcohol,  134-9  mg.  pei  1. ; 
and  in  light  petroleum  (b.  p.  50 — 55°)  9-5  mg.  per  1.  Xanthophyll 
oxidises  quite  rapidly  in  solution  in  ether,  but  is  stable  in  solution 
in  ethyl  alcohol  or  light  petroleum.  Exposure  to  sunlight  hastens 
oxidation.  Xanthophyll  oxidises  more  readily  than  carotin  in  the 
dry  state  and  also  in  solution  when  kept  in  the  dark ;  but  in  sun¬ 
light,  carotin  in  solution  oxidises  more  rapidly  than  xanthophyll. 
Colorimetric  and  spectrophotometric  methods  were  used  in  making 
determinations  of  xanthophyll  (cf.  Schertz,  this  vol.,  i,  871). 

C.  T.  G. 
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Chemistry  of  Heterotrophic  Phanerogams.  V.  J.  Zellner 

(Monatsh.,  1925,  45,  535 — 538). — The  light  petroleum  extract 
(0-89%  of  the  dried  material)  of  Prosopanche  Burmeisteri  de  Bary 
(Iiydnora  americana,  R.  Br.)  contains  ceryl  alcohol,  phytosterol, 
and  palmitic  acid.  The  ethereal  extract  (0*31%)  contains  a  resin 
alcohol,  obtained  as  a  white  powder,  together  with  aliphatic  acids. 
The  alcoholic  extract  (15*81%)  contains  a  tannin  of  the  proto- 
catechuic  acid  series,  which  yields  a  “  tannin  red  ”  on  hydrolysis 
with  mineral  acids,  and  is  converted,  when  boiled  in  alcoholic  solu¬ 
tion,  into  phlobaphens.  These  form,  together  with  the  tannin,  more 
than  half  of  the  dried  plant  material.  The  tannin  is  accompanied 
by  sugars  and  a  base  which  is  precipitated  by  potassium  mercuric 
iodide.  The  aqueous  extract  (26*40%)  contains  traces  of  polysac¬ 
charides,  potassium  chloride,  and  probably  potassium  hydrogen 
tartrate,  the  total  dissolved  mineral  matter  being  2*42%  of  the 
dried  material.  The  latter  contained  further  :  free  acid,  1*69% 
(as  KOH);  reducing  sugars,  1*42%;  total  nitrogen,  1*49%;  raw 
fibre,  8*86%;  and  total  ash,  10*45%.  F.  G.  W. 

Chemistry  of  Japanese  Plants.  VII.  Phyto-chemical 
Study  of  Yamamomo-Fruit.  S.  Komatsu  and  R.  Nodztj 
{Mem,  Coll.  Set.  Kyoto,  1925,  8,  223 — 229). — Myricetin  is  present  as 
a  rhamnoside  in  the  bark  of  the  yamamomo  tree  ( Myrica  rubra). 
The  fruit  contains  a  red  pigment,  mainly  a  mono-d-glucoside  of 
anthocyanidin,  together  with  small  quantities  of  diglucoside  and 
free  anthocyanidin.  Delphinidin  is  produced  when  the  anthocyan¬ 
idin  is  demethylated  by  Zeisel’s  method.  The  sugars  in  the  fruit 
are  dextrose  and  d-fructose  in  the  ratio  of  1  :  1*25 ;  the  non-volatile 
free  acids  are  principally  citric  acid,  accompanied  by  small  amounts 
of  malic,  oxalic,  and  inactive  lactic  acids.  C.  J.  S. 

Plant  Cuticles.  I.  Modern  Plant  Cuticles.  Composition 
of  Coal.  V.  H.  Legg  and  R.  V.  Wheeler  [J.  Chem.  Soc.,  1925, 
127,  1412 — 1421). — By  extraction  of  the  cuticle  of  Agave  americana 
with  solvents  a  variety  of  substances  has  been  obtained.  The  water- 
soluble  portion,  amounting  to  about  10%,  contains  glucosides  of  the 
saponin  type.  About  15%  is  extracted  by  alcohol  and  consists  of 
wax,  a  portion  of  which  is  soluble  in  light  petroleum  and  gives  the 
reaction  for  phytosterol;  another  portion  dissolves  in  ether  and 
contains  free  acids  and  saponifiable  matter.  Cuprammonium  hydr¬ 
oxide  solution  extracts  approximately  14%  of  cellulose.  About  60% 
of  insoluble  material  remains  after  extraction  by  these  solvents,  and 
consists  of  cutin.  By  the  action  of  boiling  alcoholic  potassium 
hydroxide  solution  on  cutin,  several  potassium  salts,  which  differ 
in  solubility,  are  obtained.  Those  soluble  in  water  give  a  semi¬ 
liquid  mixture  of  two  acids,  the  greater  portion  of  the  mixture 
consisting  of  cutic  acid,  C26H60O6,  the  copper  salt  of  which  is  soluble 
in  alcohol;  the  remainder  is  cutinic  acid,  C13H2203,  which  gives  a 
copper  salt,  insoluble  in  alcohol,  and  also  a  silver  salt.  The  oleocutic 
acid  isolated  by  Fremy  appears  to  have  been  a  mixture  of  these 
two  acids. 

From  the  potassium  salt  sparingly  soluble  in  water  there  is 
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obtained  an  acid ,  C19H3806,  m.  p.  107 — 108°,  which  yields  a  silver 
salt,  C,9H3706Ag,  and  an  ethyl  ester,  m.  p.  66 — 67°.  The  potass¬ 
ium  salt  insoluble  in  water  gives  an  acid,  m.  p.  88 — 90°. 

C.  J.  S. 

Homogeneity  of  a-Lignin.  E.  Hagglund  ( Biochem .  Z.,  1925, 
158,  350 — 356). — a-Lignosulphonic  acid  has  been  precipitated, 
after  boiling  the  sulphate  solution  for  varying  periods,  as  the 
(B-naphthylamine  compound  and  analysed.  Fractional  precipitation 
of  one  and  the  same  solution  of  sulphonic  acids  of  lignin  has  also 
been  undertaken,  and  the  results  by  both  methods  indicate  that 
a-lignin  is  homogeneous.  H.  D.  K. 

Chemical  Nature  of  the  Membrane  of  Potato  Cork.  E. 

Rhodes  ( Biochem .  J.,  1925,  19,  454 — 463). — The  chloroform-soluble 
and  the  unsaponifiable  fractions  and  the  normal  and  the  hydroxy- 
acid  contents  of  the  cork  layer  of  potato  skin  were  investigated. 
It  is  concluded  that  the  suberin  lamella  of  the  cork  cell  arises  by 
changes  taking  place  in  the  fatty  material  resulting  in  the  appear¬ 
ance  of  bodies  no  longer  soluble  in  fat  solvents.  A  relatively  con¬ 
stant  proportion  of  the  soluble  fatty  substances  does  not  undergo 
this  change  and  is  responsible  for  the  staining  properties  of  the 
suberin  lamella.  The  main  constituents  of  the  suberin  lamella 
consist  of  relatively  insoluble  normal  and  hydroxy  fatty  acid 
complexes  which  can  be  released  on  saponification.  The  non- 
saponifiable  substances  of  the  regenerated  cork  layers  contain 
considerable  amounts  of  volatile  bodies.  Traces  of  glycerol  are 
found  in  the  chloroform  extract.  S.  S.  Z. 

Anthocyanin  Formation  in  Helianthus  annuus.  C.  E. 

Sando  (J.  Biol.  Chem.,  1925,  64,  71 — 74). — From  the  corollas  of 
an  orange- coloured  form  of  the  above  plant  there  has  been 
obtained,  by  extraction  with  alcohol  following  removal  of  the 
plastid  pigments  with  ether,  a  glucoside,  C21H20O12,  which  has  been 
identified  with  quercimeritrin  (cf.  Perkin,  T.,  1909,  95,  2185).  It  is 
suggested  that  this  represents  the  colourless  chromogen  from  which 
the  anthocyanin  of  the  red  forms  is  produced  by  reduction. 

C.  R.  H. 

Odorous  Constituents  of  the  Cotton  Plant.  Emanation  of 
Ammonia  and  Trimethylamine  from  the  Living  Plant. 

F.  B.  Power  and  V.  K.  Chesntjt  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1751 — 1774). — The  concentrated  distillate  obtained  by  steam¬ 
distilling  the  cotton  plant  yields  on  ether  extraction  0-003%  of  an 
essential  oil  (cf.  Clifford  and  Fargher,  A.,  1923,  i,  637)  (limpid 
brownish-yellow),  df5  0-9261,  rif,  1-4797,  [a]'o— 3-91°,  which  gives 
a  strong  reaction  for  furfuraldehyde.  The  concentrated  distillate 
also  contains  acetaldehyde  with  traces  of  a  higher  aldehyde  yielding 
a  ra-nitrobenzhydrazide,  m.  p.  244 — 245°,  possibly  identical  with 
that  obtained  by  Curtius  and  Franzen  (A.,  1921,  i,  644).  The 
a^-hexenaldehyde  described  by  Curtius  (Ber.  botan.  Ges.,  1897,  15, 
201)  was  not  detected.  Hydrolysis  of  the  esters  present  in  the 
distillate  yielded  methyl  alcohol  and  small  amounts  of  amyl  alcohol 
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■with  traces  of  higher  homologues  and  of  acetone.  The  acidic 
products  of  hydrolysis  contained  small  amounts  of  vanillin,  minute 
traces  of  a  phenol  resembling  m-cresol,  and  formic,  acetic,  and 
w-hexoic  acids,  the  last  only  in  small  amount.  An  optically  inactive, 
dicyclic  sesquiterpene,  C15H24,  b.  p.  250 — 260°,  d\\  0-9109,  nf,  1-4987, 
resembling  one  obtained  by  Power  and  Tutin  (T.,  1906,  89,  1090), 
an  optically  active  tricyclic  sesquiterpene,  C15H24,  b.  p.  260 — 280°, 
d\ |  0-9276,  [a]D  —12-5°,  rif,  1-4981,  a  small  amount  of  a  paraf36n, 
m.  p.  62°,  apparently  triacontane,  and  a  blue  oil  which  probably 
contains  azulene.  Ammonia  and  trimethylamine  are  also  present 
with  the  basic  products  of  hydrolysis,  ammonia  preponderating. 
Both  bases  are  detected  in  the  dew  on  the  living  cotton  plant  (cf. 
Smith,  J.  Agric .  Res.,  1923,  26,  192).  R.  B. 

Physiological  Studies  on  Cere  ails.  III.  Polypeptides  and 
Amino-acids  in  the  Ungerminated  Maize  Kernel.  S.  L. 

Jodidi  ( J .  Agric.  Res.,  1925,  30,  587 — 592). — Polypeptides  and  free 
amino -acids  are  present  in  the  ungerminated  maize  kernel.  In 
three  varieties  of  maize,  the  figures  for  total  nitrogen  were  1-7, 
1-59,  and  1-46%  of  the  oven-dried  grain ;  for  amino  nitrogen,  0-045, 
0-04,  and  0-051%;  for  peptide  nitrogen,  0-069,  0-05,  and  0-036%; 
and  for  acid  amide  nitrogen  0-032,  0-019,  and  0-021%.  Extraction 
of  the  maize  flour  with  water  at  the  ordinary  temperature  for  1  hr. 
gave  substantially  the  same  results  as  extraction  for  longer  periods 
or  with  hot  water  for  \  hr.  The  amount  of  proteose  in  the  aqueous 
extract  was  insignificant.  C.  T.  G. 

Globulins  of  the  Jack  Bean  ( Canavalia  ensiformis).  II. 
Content  of  Cystine,  Tyrosine,  and  Tryptophan.  J.  B.  Sumner 
and  V.  A.  Graham  (J.  Biol.  Chem.,  1925,  64,  257 — 261). — Improved 
methods  are  described  for  the  preparation  from  the  Jack  bean  of  the 
proteins  canavaline  and  concanavaline-A  and  -B.  These  proteins 
contain  respectively  0-24,  2-2,  and  2-3%  of  tryptophan;  1-0,  0-4,  and 
3-2%  of  cystine;  5-5,  5-2,  and  9-4%  of  tyrosine.  The  figures  for 
tryptophan  and  cystine  are  in  disagreement  with  those  of  Jones 
and  others  (this  vol.,  i,  98).  C.  R.  H. 

Proteins  of  Wheat  Bran.  II.  Comparison  of  Bran 
Proteins  with  those  of  the  Endosperm  and  Embryo. 

D.  B.  Jones  and  C.  E.  E.  Gersdoref  (J.  Biol.  Chem.,  1925,  64,  241 — 
251). — Analysis  by  the  method  of  Van  Slyke  (A.,  1911,  ii,  779)  of 
an  alcohol-soluble  protein,  an  albumin,  and  a  globulin  obtained  from 
wheat  bran  shows  that  these  proteins  differ  from  those  of  other  parts 
of  the  wheat  in  containing  considerably  greater  amounts  of  the 
dibasic  amino-acids  and  of  tryptophan;  this  is  especially  the  case 
with  the  albumin,  which  contains  arginine  10-04%,  histidine  2-57%, 
lysine  4-51%,  and  tryptophan  4-76%,  and  with  the  globulin,  which 
has  14-13,  2-76,  11-84,  and  2-85%  of  the  same  amino-acids. 

C.  R.  H. 

Preparation  and  Properties  of  Monotropitoside.  M.  Bridel 
and  P.  Picard  ( Compt .  rend.,  1925,  180,  1864 — 1866;  cf.  A.,  1923, 
i,  1275). — Monotropitoside,  C19H26012,  extracted  in  0-3%  yield 
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from  the  bark  of  Betula  lenta,  L.,  gives  a  red  coloration  and  the 
odour  of  methyl  salicylate  on  treatment  with  concentrated  sulphuric 
acid,  is  hydrolysed  by  enzymes  yielding  equimolecular  amounts  of 
methyl  salicylate  and  primeverose,  and  on  acid  hydrolysis  the 
disaccharide  is  hydrolysed  yielding  dextrose  and  xylose.  The 
methyl  group  in  the  glucoside  is  split  off  by  the  action  of  alcoholic 
potassium  hydroxide,  but  no  further  hydrolysis  can  be  effected  by 
alkalis.  L.  F.  H. 

Saponins.  III.  Sapogenin  Occurring  in  Sapindus 
saponaria,  L.,  and  S.  Mukorossi  utilis.  W.  A.  Jacobs  (J.  Biol. 
Chem.,  1925,  64,  379 — 381). — The  sapogenins  isolated  by  hydrolysis 
of  extracts  of  the  nut-shells  of  the  above  species  have  proved  to  be 
identical  with  that  obtained  similarly  by  the  author  from  com¬ 
mercial  soapnuts  and  identified  with  hederagenin. 

C.  R.  H. 

Pectin  Content  of  Normal  and  “  Silvered  ”  Apple  Leaves. 

F.  Tutin  [Biochem.  J.,  1925,  19,  414 — 415). — The  “  silver  leaf  ” 
disease  of  apple  leaves  is  associated  with  a  pectin  deficiency. 
Normal  apple  leaves  have  a  higher  pectin  content  than  the  peel 
and  pulp  of  the  fresh  fruit.  S.  S.  Z. 

Fruits  and  their  Products.  I.  Apple  Juice  as  a  Source 
of  Sorbitol.  F.  Tutin  ( Biochem .  J .,  1925,  19,  416 — 417). — 
The  concentrated  apple  juice  is  precipitated  with  basic  lead  acetate 
and  then  fermented.  This  is  repeated  and  after  removing  the  lead 
the  gum-like  residue  is  acetylated  with  acetic  anhydride  in  the 
presence  of  pyridine.  The  resulting  hexa-acetylsorbitol  is  recrystal¬ 
lised  from  ethyl  acetate ;  colourless  prisms,  m.  p.  99°.  The  sorbitol 
is  regenerated  by  treating  the  hexa-acetylsorbitol  with  sulphuric  acid 
and  removing  the  latter  with  aqueous  baryta.  S.  S.  Z. 

Fruits  and  their  Products.  II.  Fate  of  Sugar  during 
“Cider  Sickness.”  F.  Tutin  ( Biochem .  J.,  1925,  19,  418 — 
419). — The  bacillus  producing  “  cider  sickness  ”  reduces  a  portion 
of  the  sugar  of  the  fruit  to  mannitol.  The  latter  was  isolated  from 
diseased  fruit  as  hexa-acetyl-a-mannitol  by  the  method  employed 
in  isolating  the  acetyl  compound  of  sorbitol  (see  preceding  abstract). 

s.  s.  z. 

Attempted  Separation  of  the  Active  Constituent  of  Rag¬ 
weed  Pollen.  L.  Bauman,  M.  Chudnoff,  and  G.  M.  Mackenzie 
( Proc .  Soc.  Exp.  Biol.  Med.,  1924,  21,  226 — 227). — The  active  sub¬ 
stance  is  extracted  with  3%  ammonia  solution  and  precipitated 
with  acetone ;  precipitation  with  ammonium  sulphate  and  dialysis 
leaves  it  in  the  globulin  fraction.  Chemical  Abstracts. 

Polysaccharides.  XXX.  ?’soLichenin.  P.  Karrer  and  B. 
Joos  ( Z .  physiol.  Chem,.,  1924,  141,  311 — 315). — Contrary  to  Pring- 
sheim’s  results  (A.,  1924,  i,  1170),  isolichenin  is  a  mixture  of  carbo¬ 
hydrates.  It  may  be  separated  into  two  fractions  by  precipitation 
with  Fehling’s  solution  from  alkaline  solution.  The  precipitated 
fraction  gives  no  colour  reaction  with  iodine  and  when  hydrolysed 
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yields  mannose,  galactose,  and  dextrose.  The  authors  have  also 
been  unable  to  obtain  trihexosan  from  glycogen  according  to 
Pringsheim’s  method.  E.  S. 

Lichen  Starch.  H.  Pringsheim  (Z.  physiol.  Chem.,  1925,  144, 
241 — 245). — A  reply  to  Karrer  and  Joos  (cf.  preceding  abstract). 
Details  of  the  preparation  of  isolichenin  are  given  and  the  author’s 
original  view  that  this  is  identical  with  starch  amylose  and  com¬ 
pletely  hydrolysable  to  maltose  (A.,  1924,  i,  1170)  is  maintained. 

P.  W.  C. 

Polysaccharides.  XXXII.  Kinetics  of  Enzymic  Cleavage 
of  Cellulose.  P.  Karrer  and  H.  Illing  ( Helv .  Chim.  Acta,  1925, 
8,  245 — 247). — When  cellulose,  reprecipitated  from  “  cupram- 
monium  ”  solutions,  is  treated  with  cellulase  from  Helix  pomatia 
(cf.  A.,  1924,  i,  118,  471)  at  pH  5-28  it  is  hydrolysed,  although 
insoluble,  at  a  measurable,  regular,  rate.  When  the  proportion 
of  enzyme  is  doubled,  1-45  to  1-65  times  as  much  cellulose  is  hydro¬ 
lysed.  The  reaction  is  approximately  unimolecular.  W.  A.  S. 

“Forcing”  (Plants)  by  Means  of  Hydrogen  Cyanide. 

G.  Gassner  (Ber.  Deut.  hot.  Ges.,  1925,  43,  132 — 137). — A  number 
of  different  species  of  plants  are  stimulated  by  exposure  to  low 
concentrations  of  hydrogen  cyanide.  Plants  which  are  usually 
dormant  in  winter  may  be  “  forced  ”  by  regular  treatment  with  the 
gas.  Whilst  the  optimum  amount  varies  for  different  species  a 
general  treatment  consists  of  exposure  of  the  plant  for  1  hr.  daily  to 
an  atmosphere  containing  one  volume  of  hydrogen  cyanide  per 
cent,  at  the  ordinary  temperature.  0.  0. 

Supposed  Poisonous  Action  of  Carbon  Monoxide  on  Green 
Plants.  C.  Wehmer  (Ber.  Deut.  hot.  Ges.,  1925,  43,  184 — 188). — 
Seedlings  and  young  plants  of  cress  and  barley  showed  no  injury 
when  kept  for  10  days  in  atmospheres  containing  up  to  50%  of 
carbon  monoxide.  In  pure  carbon  monoxide,  the  plants  soon  die. 

O.  0. 

Action  of  Soil  Solutions  on  Root  Development.  F.  Terli 

kowski  (Rocz.  Naulc  Rolnicz,  1923,  9,  544 — 560;  Exp.  Sta.  Rec., 
51,  517 — 518). — In  general,  solutions  of  calcium  sulphate,  magnesium 
sulphate,  potassium  chloride,  or  magnesium  chloride  restrict  root 
growth,  calcium  sulphate  having  the  least  effect  when  used  in 
saturated  solution;  magnesium  sulphate  and  chloride  have  the 
greatest  effect,  being  completely  inhibitory  in  certain  concentrations. 
Solutions  of  kainite  and  Kaluss  potash  strongly  stimulated  root 
growth,  as  also  did  sodium  nitrate  with  sodium  phosphate,  except 
when  used  with  kainite  and  in  low  concentration. 

Chemical  Abstracts. 

From  what  Depth  in  the  Soil  can  Plants  Usefully  Obtain 
Nutrients?  O.  Lemmermann,  H.  Wiessmann,  and  K.  Eckl 
( Z .  Pflanz.  Diing.,  1925,  b  4,  233 — 241). — Various  crops  were  grown 
in  deep  pots,  dicalcium  phosphate  being  added  to  the  soil  at  various 
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depths  down  to  75 — 100  cm.  from  the  surface.  In  other  series 
different  depths  of  a  poor  soil  were  superimposed  on  different  depths 
of  a  rich  soil  and  vice  versa.  The  crops  were  weighed  and  analysed. 
The  general  conclusion  is  reached  that  plants  can  take  up  nutrients 
in  amounts  sufficient  to  affect  the  yield  from  a  considerable  depth ; 
and  that  the  food  supply  in  the  subsoil  cannot  be  ignored  in  plant 
nutrition  studies.  C.  T.  G. 

Fertiliser  Nutrients  required  by  Barley,  Wheat,  and  Oats, 
as  shown  by  both  Soil  and  Water  Cultures.  It.  L.  Jones 
and  F.  R.  Pember  ( Soil  Sci.,  1925,  19,  169 — 199). — The  supplies  of 
nitrogen,  phosphorus,  and  potassium  to  barley,  wheat,  and  oats, 
grown  both  in  soil  and  water  cultures,  were  adjusted  so  as  to  give 
optimum  and  sub-optimum  growth  for  each  nutrient.  Full  analyses 
of  the  plants,  excluding  roots,  showed  that  for  sub-optimum  growth 
the  dry  matter  contained  0-9%  nitrogen  for  barley,  0-9 — 1*0%  for 
wheat,  and  0*6 — 0-7%  for  oats.  The  nitrogen  contents  were 
similar  in  both  cultures.  With  an  estimated  optimum  growth,  the 
phosphorus  content  of  all  three  cereals  in  water  cultures  was  only 
about  one-third  to  one-half  of  that  in  soil  cultures.  The  soil 
cultures  gave  a  higher  ratio  of  grain  to  straw  than  the  water  cultures. 

E.  M.  C. 

Effects  of  Alkali  Salts  on  Bacteriological  Activities  in  Soil. 
I.  Ammonification.  II.  Nitrification.  III.  Ammonific- 
ation,  Nitrification,  and  Crop  Yield.  W.  M.  Gibbs,  H.  W. 
Batchelor,  and  H.  P.  Magnuson  ( Soil  Sci.,  1925,  19,  343 — 356, 
357 — 369,  371 — 379). — An  account  of  pot  experiments  in  which 
various  amounts  and  combinations  of  sodium  carbonate,  sodium 
chloride,  and  sodium  sulphate  were  added  to  the  soil.  The  yields 
of  two  crops  of  wheat  are  considered  in  relation  to  the  total  amount 
of  added  salts,  the  amount  recoverable  in  a  water  extract  and  the 
effects  on  ammonia  formation  from  dried  blood  and  on  nitrate 
formation  from  ammonium  sulphate.  The  salts  used  singly  in 
general  depressed  ammonification;  nitrification  was  stimulated  by 
the  carbonate,  depressed  by  the  chloride,  and  unaffected  by  the 
sulphate.  The  crop  yields  were  reduced  by  the  carbonate  in  most 
cases,  slightly  increased  by  the  chloride,  and  unaffected  or  increased 
by  the  sulphate.  Combinations  of  two  or  three  of  the  salts  depressed 
ammonification  in  almost  every  case,  whereas  nitrification  was  in 
general  stimulated;  the  yield  of  the  first  crop  was  reduced  and  of 
the  second  increased.  The  inhibiting  or  stimulating  effects  were 
not  found  to  be  proportional  to  the  total  salt  recoverable  by 
extraction  with  water.  [Cf.  B.,  1925,  561.]  C.  T.  G. 

Toxicity  Studies  with  Dicyanodiamide  on  Plants.  F.  E. 

Allison,  J.  J.  Skinner,  and  F.  R.  Reid  ( J .  Agric.  Res.,  1925,  30, 
419 — 429). — In  pot  culture  experiments  with  wheat,  dicyanodiamide 
caused  only  slight  injury  and  reduction  of  yield  even  when  given  at 
a  rate  equivalent  to  40  lb.  of  ammonia  per  acre.  The  addition  of 
small  quantities  of  sodium  nitrate  was  sufficient  to  counteract  the 
injurious  effect.  On  the  other  hand,  cow-peas  are  very  sensitive 
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to  the  presence  of  dicyanodiamide.  Small  amounts  caused  a  marked 
decrease  in  yield;  and  addition  of  sodium  nitrate  in  many  cases 
increased  this  effect.  Dicyanodiamide  decomposes  only  slowly  in 
the  soil  and  markedly  influenced  a  crop  of  cow-peas  taken  after 
wheat.  C.  T.  G. 

Temperature  and  Moisture  Factors  in  Nitrate  Production. 

J.  C.  Russel,  E.  G.  Jones,  and  G.  M.  Bahrt  ( Soil  Sci.,  1925,  19, 
381 — 398). — A  study  of  the  effect  of  temperature  (5°  to  55°)  and 
moisture  on  nitrate  production  in  two  Nebraska  soils.  One  kg. 
samples  of  soil  were  incubated  under  the  desired  conditions  and 
determinations  of  nitrates  made  at  intervals  up  to  8  weeks.  Nitri¬ 
fication  was  at  a  maximum  at  35°;  it  was  very  slight  at  moisture 
contents  near  the  hygroscopic  coefficient  of  the  soil  and  increased 
up  to  the  highest  moisture  content  used.  The  results  confirm  those 
obtained  by  Schloesing  and  Muntz  in  1879.  C.  T.  G. 

Action  of  Calcium  Carbonate  on  the  Soil.  A.  Gehring  and 
O.  Wehrmann  ( Landw .  Versuchs.-Stat.,  1925,  103,  279 — 343). — 
A  long  and  detailed  paper  giving  the  results  of  experiments  on  the 
effect  of  a  number  of  calcareous  materials,  including  calcium  oxide 
and  carbonate  and  certain  commercial  products  (“  Endlaugenkalk  ” 
and  “  Kalikalk  ”)  on  several  different  soils.  The  results  are  dis¬ 
cussed  with  special  reference  to  the  unfavourable  effects  of  some 
of  the  treatments  on  soils  which  would  be  expected  to  respond  to 
liming.  Data  are  given  as  to  the  rate  of  percolation  of  water 
through  the  treated  soils,  the  amounts  of  carbon  dioxide  produced 
under  uniform  conditions  of  aeration,  and  the  amounts  of  nitrates 
formed;  in  some  cases,  the  figures  are  correlated  with  yields  of 
sugar  beet.  Some  of  the  results  are  considered  in  the  light  of 
Hissink’s  work  on  the  saturation-capacity  of  soils.  General  con¬ 
clusions  are  not  reached ;  the  original  should  be  consulted  for  details. 

C.  T.  G. 

Formation  and  Decomposition  of  Humus  in  the  Soil.  R. 

Balks  (Landw.  Versuchs.-Stat.,  1925,  103,  221 — 258). — A  quantit¬ 
ative  study  of  the  changes  in  composition  of  the  organic  matter  in 
soils  receiving  farmyard  manure.  Six  soils  of  different  types  were 
given  heavy  dressings  of  dung  and  samples  were  taken  for  analysis 
before  treatment  and  at  intervals  subsequently.  The  percentages  of 
total  nitrogen,  of  nitrogen  compounds  soluble  in  1%  potassium 
sulphate  solution,  of  pentosans  (determined  by  Tollens’  method), 
and  of  lignin  (calculated  from  determinations  of  the  methoxyl 
content)  in  all  the  soils  reached  a  maximum  after  the  manuring 
and  then  declined,  the  changes  in  the  amounts  of  lignin  being,  how¬ 
ever,  much  smaller  than  in  the  case  of  pentosans.  The  percentages 
of  methyl  pentosans  in  all  cases  remained  practically  constant 
throughout  the  experiments.  Determinations  of  total  carbon  were 
made  by  oxidation  with  silver  dichromate  (cf.  Simon,  A.,  1923, 
ii,  506) ;  the  use  of  chromic  acid  or  of  mercuric  chromate 
gave  unsatisfactory  results,  as  also  did  Piettre’s  pyridine  extrac¬ 
tion  method  (cf.  A.,  1923,  i,  736).  The  process  of  decomposition 
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of  humus  is  shown  in  a  slow  reduction  in  the  total  carbon  content 
of  the  soil  after  manuring.  This  reduction  was  much  less  marked 
in  a  calcareous  soil  than  in  the  other  types  of  soil  studied ;  probably 
the  acids  formed  on  the  breaking  down  of  humus  combine  with  the 
excess  of  calcium  carbonate  and  are  thus  protected  from  rapid 
oxidation.  [Cf.  B.,  1925,  605.]  C.  T.  G. 

Inhibition  of  Bumping  in  the  Determination  of  Nitrogen 
in  Soil.  F.  E.  Hance  ( J .  Amer.  Soc.  Agron.,  1924,  16,  790 — 792). 
— Bumping  may  be  prevented  by  placing  an  asbestos  collar  between 
the  flame  and  the  distilling  flask.  Addition  of  2  g.  of  zinc  dust  is 
also  used.  Only  2-8  g.  of  soil  are  used  in  the  determination. 

Chemical  Abstracts. 

Soil  Acidity.  E.  Kurckmann  ( Z .  Pflanz.  Diing.,  1925,  5a, 
1 — 92). — The  nature  and  occurrence  of  soil  acidity  is  discussed, 
and  methods  for  the  determination  of  acidity  and  lime  requirement 
are  examined  practically.  In  the  light  of  the  classification  of 
acidity  into  three  forms  :  “  active,”  “  exchange,”  and  hydrolytic 
(Kappen),  variations  in  soil  acidity  due  to  origin,  position,  moisture, 
and  humus  content  are  examined  and  recorded.  A.  G.  P. 

Displacement  of  Aluminium  by  Potassium  Ions  in  Different 
Soils.  L.  Smolik  ( Compt .  rend.,  1925,  180,  1773— 1776).— The 
amount  of  aluminium  displaced  from  combination  in  the  soil  on 
treatment  with  potassium  chloride  solution  varies  from  0  to  229  mg. 
per  100  g.  of  dried  soil,  in  different  soils  and  in  different  depths  of 
sub-soil.  L.  F.  H. 

Soil  Colloids  as  Simple  Suspensions.  E.  B.  Powell  {Soil 
Sci.,  1925,  19,  407 — 409). — Bouyoucos  {Mich.  Agric.  Exp.  Sta., 
1915,  Tech.  Bull.  22)  found  that  the  rate  of  percolation  of  water 
through  heavy  soils  and  sub-soils  increased  rapidly  with  the  tem¬ 
perature  up  to  30 — 40°  and  then  decreased,  and  suggested  that  this 
decrease  was  due  to  the  swelling  of  the  colloids  at  higher  tem¬ 
peratures,  thus  causing  many  of  the  pore  spaces  to  be  closed.  The 
author  has  measured  the  viscosity  of  a  solution  of  the  colloidal 
material  separated  from  a  heavy  sub-soil  over  a  range  of  tem¬ 
perature  from  0°  to  90°  at  10-degree  intervals  and  by  plotting  the 
absolute  viscosities  against  the  temperature  obtained  a  perfectly 
smooth  curve,  closely  similar  to  the  absolute  viscosity  curve  of 
water.  There  was  no  change  of  slope  or  other  abnormality  in  the 
neighbourhood  of  30 — 40°.  The  fluidity  curve  of  the  colloid  was 
also  plotted  and  found  to  take  the  form  of  a  straight  line,  as  in  the 
case  of  a  true  suspension.  Since  the  viscosity  changes  of  the  colloid 
may  be  used  as  a  measure  of  its  swelling,  the  results  do  not  agree 
with  Bouyoucos’  explanation  of  the  variation  of  rate  of  percolation 
with  temperature.  C.  T.  G. 
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Liberation  of  Hydrogen  from  Carbon  Compounds.  J.  V.  E. 

Dickson  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2061-2062). — Attention 
is  directed  to  the  author’s  investigations  (cf.  Boswell  and  Dickson, 
A.,  1919,  ii,  62,  72)  in  reference  to  those  of  Fry,  Schulze,  and  Weit- 
kamp  (A.,  1924,  i,  1277).  F.  G.  W. 

Action  of  Bromine  on  Hydrocarbons.  Bromination  of 
p-Methylbutane.  B.  K.  Merejkowsky  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  861 — 871). — The  discrepancies  in  the  results  obtained  by 
the  author  (A.,  1923,  i,  527)  and  Kronstein  (A.,  1921,  i,  153)  on  the 
bromination  of  hydrocarbons  are  attributed  to  the  use  of  a  mixed 
catalyst  by  the  latter.  In  the  bromination  of  p-chloro-  P-methyl- 
butane,  Kronstein  ( loc .  cit.)  obtained  a  crystalline  tribromo  com¬ 
pound  which  he  considered  to  be  aPy-tribromo-P-methylbutane, 
whereas  logically  this  should  have  the  structure  pyy-tribromo-p- 
methylbutane.  In  the  bromination  of  p-methylbutane,  Py-dibromo-, 
a Py- tribromo-,  and  aPy- tribromo- P-bromomethylbutane  successively 
are  obtained.  By  the  action  of  bromine  on  dibromo-P-methyl- 
butane  in  the  presence  of  metallic  iron  (Ipatiev,  A.,  1896,  i,  401), 
aPy-tribromo-P-methylbutane  is  obtained  as  shown  by  the  following 
evidence.  On  treatment  with  potassium  acetate  the  tribromo 
compound  yields  y-bromo-$-methyl-AP-butenyl  acetate,  b.  p.  107 — 
109°/30  mm.,  df  1-3552,  rif  1-4810  ;  this  on  hydrolysis  with  sodium 
hydroxide  gives  y-bromo-fi -methyl- M-buten-a.-ol,  b.  p.  103 — 104°/30 
mm.,  df  1-4499,  rif  1-5050,  which  on  oxidation  with  potassium  per¬ 
manganate  gives  acetic  acid  as  the  only  isolable  product.  The  tri¬ 
bromo  compound  on  treatment  with  bromine  in  the  presence  of 
metallic  iron  gives  a$y-tribromo-(h-bromomethylbutane,  b.  p.  160 — 
161°/16  mm.,  df  2-3836,  rif  1-6052,  together  with  a  small  amount 
of  aPy8-tetrabromo-P-methylbutane  (Mokievsky,  A.,  1899,  i,  726). 
The  former  on  treatment  with  potassium  acetate  yields  the  diacetate, 
CH2(OAc)-C(CH2-OAc):CMeBr,  b.  p.  144— 146°/15  mm.,  df  1-5146, 
rif  1-5041,  which  on  hydrolysis  yields  the  corresponding  alcohol, 
b.  p.  154— 156°/15  mm.  aPy-Tribromo-P-methylbutane,  on  treat¬ 
ment  with  potassium  hydroxide,  gives  the  unsaturated  dibromide, 
CH2Br*CMeICMeBr,  b.  p.  179-5°/753  mm.  (slight  decomp.),  rif 
1-5414,  df  1-7461,  which  when  treated  with  bromine  in  chloroform 
solution  yields  <x$yy-tetrabromo-$-methylbutane,  b.  p.  146°/14  mm., 
df  2-3291,  rif  1-6016,  converted  by  potassium  acetate  into  the 
acetate,  b.  p.  116 — 117°/13  mm.  L.  F.  H. 

Pressure-Temperature  Charts  for  Organic  Vapours.  D.  S. 

Davis  ( Ind .  Eng.  Chem.,  1925,  17,  735 — 736;  cf.  ibid.,  1923,  15, 
592). — Cox’s  method  for  plotting  the  vapour  pressures  of  the 
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paraffin  hydrocarbons  has  been  extended  to  homologous  alcohols 
of  the  series  C„H2w+20,  the  organic  acid  series,  and  a  series 
of  halogen-substituted  benzenes.  A  formula  for  finding  the  tem¬ 
perature  of  the  point  of  convergence  is  included.  D.  G.  H. 

Exchange  of  Functional  Groups  between  Two  Molecules. 
Passage  of  Alcoholic  into  Ketonic  Groups  and  Inversely. 

A.  Verley  {Bull.  Soc.  chim.,  1925,  [iv],  37,  871 — 874). — By  the 
interaction  of  ketones  and  the  aluminium  derivatives  of  alcohols 
interchange  of  groups  takes  place  as  in  the  case  of  aldehydes  and 
alcohols  (cf.  this  vol.,  i,  783).  The  sodium  derivatives  of  alcohols 
react  more  rapidly  than  the  aluminium  derivatives.  Methyl  nonyl 
ketone  and  sodium  isopropoxide  give  an  almost  quantitative  yield 
of  undecan- (3-ol  and  acetone;  acetophenone  and  sodium  p-octoxide 
yield  phenylmethylcarbinol  and  methyl  hexyl  ketone.  Cyclic 
ketones  ( e.g .,  camphor)  do  not  react  in  this  way.  Tischenko’s 
reaction  does  not  proceed  in  the  case  of  ketones  as  with  aldehydes 
{loc.  cit.),  but  when  methyl  benzyl  ketone  reacts  to  give  methyl - 
benzylcarbinol,  a  yellow  oil,  b.  p.  215°/6  mm.,  probably  a  pinacone, 
is  formed.  Aluminium  isopropoxide  is  prepared  by  addition  of 
anhydrous  aluminium  chloride  to  sodium  isopropoxide.  L.  F.  H. 

Preparation  of  Alkyl  Sulphides.  A.  E.  Wood  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2062). — Mercaptans  are  completely  removed 
from  alkyl  sulphides  by  distillation,  preferably  under  reduced 
pressure,  over  finely- divided  copper.  Copper  mercaptide  may 
remain  in  the  residue,  but  decomposes  at  125°  with  formation  of 
copper  sulphide  and  alkyl  sulphide.  F.  G.  W. 

Coloured  Compounds  of  Mercury  Sulphide  and  Mercaptide. 

G.  Sachs  and  L.  Balassa  ( Z .  anorg.  Chem.,  1925,  146,  196 — 199). 
— When  a  dilute  solution  of  mercury  mercaptide  in  carbon  disulphide 
is  kept  for  some  hours,  the  yellow  compound,  2HgS,Hg(SEt)2, 
is  precipitated  according  to  the  reaction  3Hg(SEt)2+2CS2= 
2HgS,Hg(SEt)2+2CS(SEt)2.  An  isomeric  red  form  is  produced 
if  a  concentrated  solution  of  mercury  mercaptide  is  used.  The 
yellow  form  is  also  produced  by  the  action  of  hydrogen  sulphide 
on  an  ethereal  solution  of  mercury  mercaptide.  When  ground, 
both  forms  decompose  to  a  mixture  of  mercury  mercaptide  and 
black  mercury  sulphide.  The  yellow  variety  has  b.  p.  115°/17  mm. 
{decomp.  160 — 200°).  W.  H.-R. 

Reduction  of  Acetic  Acid  and  some  of  its  Derivatives.  G. 

Povarnin  and  Kaije  (J.  Soc.  Phys.  Chim.  Busse  Univ.  Leningrad, 
1924,  55,  369 — 374). — Reduction  of  acetic  acid  and  various  deriv¬ 
atives  by  means  of  hydrogen  in  presence  of  a  current  of  steam  and 
in  presence  or  absence  of  spongy  platinum  or  platinised  asbestos 
yields  very  little  aldehyde.  Reduction  in  presence  of  finely-divided 
nickel  at  330 — 400°  gives  no  more  than  traces  of  aldehyde,  but 
leads  to  intense  decomposition  of  the  acid.  Direct  current  electro¬ 
lysis  of  a  mixture  of  sodium  acetate  and  oxalate  leads  mainly  to 
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the  formation  of  formaldehyde.  The  total  quantity  of  aldehyde 
formed  increases  with  increase  in  the  pressure.  T.  H.  P. 

Double  Acetates  of  Copper  and  the  Alkali  Metals.  E. 

Buttgenbach  (Z.  anorg.  Chem.,  1925,  145,  141 — 150). — Solutions 
of  cupric  acetate  containing  amounts  of  sodium  acetate  up  to 
Na  :  Cu=8  :  1  give  on  evaporation  only  the  compound 
(CH3-C02)2Cu,H20. 

When  sodium  acetate  is  replaced  by  potassium  acetate  two  com¬ 
pound  acetates  are  obtained  and  these  systems  are  examined  in 
detail  by  the  solubility  method.  The  two  'potassium,  copper  acetates 
have  the  compositions  CH3-C02K,(CH3‘C02)2Cu,H20  and 
3CH3*C02K,(CH3*C02)2Cu, 

respectively,  and  the  existence  of  the  former  compound  was  con¬ 
firmed  by  a  break  in  the  specific  gravity-potassium  acetate  con¬ 
centration  curve  for  the  solutions.  These  double  acetates  were 
also  prepared  and  analysed,  but  no  compound  of  the  formula 
4CH3*C02K,(CH3*C02)2Cu,12H20  (cf.  Rammelsberg,  Pogg.  Ann., 
1855,  94,  519)  could  be  found  A.  G. 

Anhydrides  of  Saturated  Fatty  Acids  containing  an  Even 
Number  of  Carbon  Atoms  (C8 — C18).  D.  Holde  and  R.  Gentner 
(Ber.,  1925,  58,  [22],  1418 — 1424). — The  acids  are  heated  with  acetic 
anhydride,  and  excess  of  the  reagent  and  acetic  acid  are  removed 
under  diminished  pressure.  The  residue  is  dissolved  in  light 
petroleum  and  the  solution  washed  with  5 — 6%  hydrated  sodium 
carbonate  solution  containing  an  equal  volume  of  alcohol,  whereby 
any  free  acid  is  removed.  The  following  constants  are  recorded  : 
octoic  anhydride,  m.  p.  —1°,  d\7'5  0-9065,  d™  0-8649,  n"'5  T4358; 
decoic  anhydride,  m.  p.  23-9°,  d?  0-8596,  w™  1-4234 ;  lauric  anhydride, 
m.  p.  41-4°,  d\°  0-8552,  ti™  1-4292;  myristic  anhydride,  m.  p.  53-4°, 
dl°  0-8502,  n™  1-4335;  palmitic  anhydride,  m.  p.  63 — 64°,  d]°  0-847, 
n™  1-4364;  stearic  anhydride,  m.  p.  71 — 71-5°,  df  0-8368.  d]17  0-8149, 
n7i  1-4368.  H.  W. 

Stability  of  the  Anhydrides  of  Saturated  Fatty  Acids 
towards  Atmospheric  Moisture  and  Sodium  Carbonate 
Solution.  D.  Holde  and  R.  Gentner  (Ber.,  1925,  58,  [22], 
1424 — 1428). — Lauric,  myristic,  and  palmitic  anhydrides  are  con¬ 
verted  into  the  corresponding  acids  to  the  extent  of  1-5 — 3% 
when  their  solutions  in  light  petroleum  are  shaken  for  10  mins, 
with  5%  hydrated  sodium  carbonate  solution  to  which  an  equal 
volume  of  alcohol  has  been  added ;  more  protracted  agitation 
causes  increased  hydration.  Anhydrides  of  saturated  fatty  acids, 
in  contrast  to  those  derived  from  unsaturated  acids,  are  very 
stable  towards  atmospheric  moisture.  H.  W. 

Correction  of  the  M.  P.  of  Cerotic  Acid.  A.  Kiesel  (Ber., 
1925,  58,  [22],  1386 — 1388). — Cerotic  acid,  m.  p.  85 — 85-5°,  is  very 
readily  obtained  by  extracting  the  dry  spores  of  Aspidium  filix 
mas  or  Asplenium  filix  femina  successively  with  ether  and  alcohol. 
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The  acid  is  identical  with  that  derived  from  beeswax,  from  which 
the  homogeneous  material  is  isolated  with  great  difficulty. 

H.  W. 

Oil  Film  or  “  Oxyne.”  I.  A.  Eibner  and  E.  Munzing 
( Chem .  Umschau,  1925,  32,  153 — 162,  166 — 176). — The  non-drying 
properties  of  the  hydroxyglycerides  isolated  from  castor  oil  are 
adduced  as  proof  that  the  oxygenated  compounds,  so-called  “  oxynes,” 
present  in  a  drying  oil  which  has  become  hardened  by  exposure 
are  not  hydroxyglycerides,  but  complex  and  hitherto  unidentified 
oxidation  or  transformation  products  of  peroxyglycerides. 

G.  L.  R. 

Chemical  Equilibrium  between  Lactic  Acid  and  its 
Anhydrides  in  Aqueous  Solution.  R.  Dietzel  and  R.  Krug 
(Ber.,  1925,  58,  [2?],  1307 — 1314). — Concentrated  lactic  acid  solu¬ 
tion  (90%)  is  converted  when  heated  for  10  hrs.  at  120°  into 
lactyl-lactic  acid,  CH3dIH(0H)dX)2*CHMe*C02H,  whereas  more 
prolonged  heating  affords  polylactyl-lactic  acids  of  increasing 
complexity ;  these  are  readily  reconverted  into  lactic  acid  by 
treatment  with  warm  sodium  hydroxide  solution.  Dilactic  acid, 
C02H*CH  e-OCHMe'COgH,  m.  p.  106°,  is  prepared  in  very  small 
yield  by  treating  barium  dilactate  (obtained  by  heating  barium 
lactate  during  6  hrs.  at  180 — 200°)  with  the  requisite  amount  of 
sulphuric  acid;  it  is  produced  in  better  yield  (10%)  by  the  union 
of  ethyl  lactate  and  ethyl  a-bromopropionate  to  ethyl  dilactate 

and  hydrolysis  of  the  latter.  Lactide,  O C O -CHMe^ O ’  resu^s 

in  90%  yield  by  the  distillation  of  lactic  acid  at  200°/20  mm. 
during  15 — 20  hrs.,  followed  by  addition  of  ignited  zinc  oxide 
to  the  residue  and  renewed  distillation.  Formation  of  the 
anhydride  does  not  occur  directly  from  lactic  acid  but  by  depoly¬ 
merisation  of  and  loss  of  water  from  polylactyl-lactic  acids ;  ii 
the  duration  of  the  initial  heating  in  the  preparation  just  described 
be  shortened,  dilactyl-lactic  acid  may  be  isolated  from  the  distillate. 
The  absorption  spectra  of  lactic  acid  in  water  and  of  the  anhydrides 
in  chloroform  are  described.  Comparison  of  them  with  that  of 
technical  lactic  acid  shows  the  latter  to  contain  60%  of  lactic 
acid  and  30%  of  the  anhydrides,  whereas  the  figures  generally 
adopted  (D.A.B.  V.)  are  75%  and  15%,  respectively.  H.  W. 

Degradation  of  l-p-Hydroxybutyric  Acid.  P.  Karrer  and 
W.  Klarer  ( Helv .  Chim.  Acta,  1925,  8,  393 — 395). — Z-P-Hydroxy- 
butyric  acid,  obtained  from  diabetic  urine,  is  converted  into 
\-$-hydroxybutyramide,  m.  p.  99 — 100°,  [a]'»  —22-5°  in  methyl 
alcohol,  and  thence  into  Z-a-amino-P-hydroxypropane,  isolated  as 
hydrochloride,  [a]g  —58°,  chloroplatinate,  m.  p.  198°  (decomp.), 
[“Id  — 12-2°  in  aqueous  solution.  The  free  base  has  approximate 
rotation,  [ajg  —25-5°.  The  hydrochloride  gives  with  silver  nitrite 
Z-propyleneglycol,  identical  with  the  compound  obtained  from  the 
inactive  glycol  by  the  action  of  Bacterium  Termo.  The  structural 
relation  of  this  compound  and  therefore  of  Z-  p-hydroxybutyric 
acid  to  Z-lactic  acid  is  under  investigation.  M.  J. 
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Lactone  Formation  and  Intramolecular  Alkylation  with 
Brominated  Aminomethylallylmalonic  Acids.  C.  Man  nick 
and  K.  Setter  ( Ber .,  1925,  58,  [5],  1325 — 1335). — Theoretical 
considerations  lead  to  the  expectation  that  the  products  of  the 
action  of  bromine  or  hydrogen  bromide  on  aminomethylallylmalonic 
acids  (cf.  Mannich  and  Ganz,  A.,  1923,  i,  19)  would  be  unstable 
and  either  pass  by  intramolecular  alkylation  into  heterocyclic 
compounds  (pyrrolidine-  or  piperidine-carboxylic  acids)  or  by 
loss  of  hydrogen  bromide  into  lactones;  the  latter  reaction  is 
observed. 

The  action  of  formaldehyde  on  ammonium  hydrogen  allylmalonate 
gives  aminomethylallylmalonic  acid, 

nh2-ch2-C(CH2-ch:ch2):(co2H)2, 

m.  p.  138°  (decomp.).  In  a  similar  manner,  methylammonium 
hydrogen  allylmalonate  affords  methylaminomethylallylmalonic  acid, 
m.  p.  134°  (decomp.)  [ benzoyl  derivative,  m.  p.  132°  (decomp.)]. 
An  aqueous  solution  of  the  acid  loses  carbon  dioxide  when  shaken 
with  bromine  (1  mol.)  dissolved  in  chloroform  and  yields  8-bromo- 
u-methylaminomethylvalerolactone  hydrobromide, 

CH(CH2Br)-C^^CH.CH2.NHMeHBf 

m.  p.  135°;  the  corresponding  free  base  ( benzoyl  derivative,  m.  p. 
82°)  is  unstable  and  rapidly  passes  when  dissolved  in  chloroform 
into  the  hydrobromide  of  the  lactone  of  3-hydroxy- 1-methylpiper- 
idine-5-carboxylic  acid,  decomp.  251°.  Similarly,  methylamino¬ 
methylallylmalonic  acid  and  iodine  in  chloroform  yield  8-iodo- 
a-methylaminomethyl-y-valerolactone  hydriodide,  m.  p.  137°  (de¬ 
comp.).  Concentrated  hydrobromic  acid  converts  methylamino¬ 
methylallylmalonic  acid  into  a -methylaminomethyl-y-valerolactone- 
a-carboxylic  acid  hydrobromide,  m.  p.  118°  (decomp.),  which  is 
transformed  at  140 — 150°  into  a -methylaminomethyl-y-valerolactone 
hydrobromide,  m.  p.  139 — 140°;  the  action  of  sodium  hydrogen 
carbonate  on  the  latter  substance  gives  the  corresponding  base 
[benzoyl  derivative,  m.  p.  127°).  S-Bromo-a-dimethylaminomethyl- 
y-valerolactone  hydrobromide,  m.  p.  196°  (slight  decomp.),  obtained 
irom  dimethylaminomethylallylmalonic  acid  (Mannich  and  Ganz, 
loc.  cit.)  and  bromine,  is  converted  by  potassium  carbonate  into 
the  free  lactone,  which,  in  chloroform  solution,  undergoes  rapid 
isomerisation  to  the  lactone  of  5-carboxy-3-hydroxydimethylpiper- 
idinium  bromide,  deeomp.  201°;  the  latter  compound  is  con¬ 
verted  by  moist  silver  oxide  into  the  betaine  derivative, 


CO - O 


decomp.  260 — 285°.  Dimethylaminomethylallylmalonic  acid  and 
hydrobromic  acid  afford  a -dimethylaminomethyl-y-valerolactone 
hydrobromide,  m.  p.  about  208°,  which  with  potassium  carbonate 
gives  the  free  base.  The  corresponding  methiodide,  m.  p.  224° 
(decomp.),  is  readily  obtained  from  it  or  from  a-methylaminomethyl- 
y - valerolactone .  Piperidinomethylallylmalonic  acid,  decomp.  122°, 
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obtained  from  piperidinium  hydrogen  aUylmalonate  and  formalde¬ 
hyde,  is  transformed  by  bromine  into 
8-bromo  -  a  -  piperidinomethyl  -  y  -  valero- 
lactone  hydrobromide,  m.  p.  206° 
(decomp.),  from  which  l-bromo-v.- 
piperidinomethyl-y-valerolactone,  m.  p. 
CH,  56°,  is  obtained  by  cautious  treatment 
with  potassium  carbonate.  In  warm 
methyl-alcoholic  solution  the  base 
passes  into  the  lactone  of  5-carboxy-3- hydroxy -spiro -di-1  :  V -piperid¬ 
inium  bromide,  (I),  decomp.  218°.  Piperidinomethylallylmalonic 
acid  and  hydrobromic  acid  afford  <x-piperidinomethyl-y-valerolactone 
hydrobromide,  m.  p.  192° ;  the  corresponding  base  gives  a  methiodide, 
m.  p.  146°.  H.  W. 

Transformation  of  Maleic  Esters  into  Fumaric  Esters.  H. 

Meerwein  and  J.  Weber  ( Ber .,  1925,  58,  [B],  1266 — 1267). — 
The  ability  of  catalysts  to  cause  the  transformation  of  stereo- 
isomeric,  ethylenic  compounds  appears  to  depend  on  their  power 
of  activating  the  double  bond.  In  such  a  condition  of  the  molecule 
addition  may  occur  or,  where  this  is  impossible,  other  changes  such 
as  isomerisation,  polymerisation,  etc.,  may  take  place.  It  is 
therefore  to  be  expected  that  all  substances  which  have  the  power 
of  addition  at  the  double  bond  will  also  catalytically  accelerate  the 
transformation  of  stereoisomeric  ethylenic  compounds  to  a  greater 
or  less  degree.  In  conformity  with  this  theory,  it  is  found  that 
potassium,  which  has  a  known  power  of  addition  at  the  ethylenic 
linking,  effects  the  transformation  of  methyl  maleate  into  methyl 
fumarate  in  the  presence  of  dry  ether;  the  potassium  does  not 
pass  into  solution  and  is  not  visibly  affected.  H.  W. 

Derivatives  of  Citraconic  Acid.  I.  Synthesis  of  Methyl- 
tartaric  Acid  and  Decomposition  of  Dihydroxymaleic  Acid. 

W.  F.  Goebel  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1990 — 1998). — 
Methyltartaric  acid,  C02H*CMe(0H),CH(0H)*C02H,  m.  p.  100° 
(decomp.)  (Carius,  Annalen,  1863,  126,  205),  is  obtained  by  heating 
oxycitraconic  acid  with  dilute  sulphuric  acid  at  100°.  It  is  oxidised 
by  hydrogen  peroxide  in  presence  of  ferrous  sulphate  in  aqueous 
solution  at  — 18°,  probably  to  ketohydroxymethylsuccinic  acid, 
which,  when  warmed  with  water,  loses  carbon  dioxide  with  formation 
of  lactaldehyde,  whilst  treatment  with  barium  hydroxide  affords 
a -keto-$-hydroxybutyric  acid,  identified  by  its  conversion,  with 
phenylhydrazine,  into  the  phenylosazone  of  diketobutyric  acid, 
m.  p.  210°.  It  is  suggested  that  the  conversion  of  dihydroxy¬ 
maleic  acid  into  glycollaldehyde  by  loss  of  carbon  dioxide  (cf. 
Fenton,  T.,  1895,  67,  774;  1896,  69,  546)  proceeds  through 

its  tautomeride,  C02H’C0*CH(0H)*C02H,  which  decomposes 
analogously  to  the  above  ketohydroxymethylsuccinic  acid. 

F.  G.  W. 

New  Derivatives  of  Pentadecaldehyde.  S.  Landa  (Chem. 
Listy,  1925,  19,  264 — 267). — Pentadecaldehyde  gives  the  following 
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derivatives:  thiosemicarbazone,  m.  p.  95 — 96*5°;  semioxamazone, 
m.  p.  200 — 201°;  phenylkydrazone  (very  unstable);  p-bromophenyl- 
hydrazone,  m.  p.  49 — 50° ;  phenylmethylhydrazone,  m.  p.  35° ; 
phenylbenzylhydrazone,  m.  p.  51-5°;  p -nitrophenylhydrazone,  m.  p. 
94 — 95° ;  2  :  4-dinitropkenylhydrazone,  m.  p.  107-5° ;  pentadecyl- 
idenebenzoylhydrazine,  m.  p.  81°;  pentadecylidene-m-nitrobenzoyl- 
hydrazine,  m.  p.  102° ;  and  (by  reaction  with  methyl  phenyldithio- 
carbazinate)  5-methylthiol-3-phenyl-2-tetradecyl-2  :  3-dihydro-l  :  3  :  4- 
thiodiazole,  m.  p.  70 — 71°.  B.  F. 

Hydroxyaldehydes.  VIII.  B.  Helferich  and  F.  A.  Fries 
(. Ber .,  1925,  58,  [B],  1246—1251;  cf.  this  vol.,  i,  7).— (3-Methyl- 
A0-hepten-£-ol  is  converted  by  benzoyl  chloride  in  the  presence  of 
pyridine  at  0°  into  the  corresponding  benzoate ,  b.  p.  159 — 161°/ 
18  mm.,  d\T9  0-9797,  1-5023,  which  is  transformed  by  ozone 

and  subsequent  decomposition  of  the  ozonide  in  the  usual  manner 
into  y-benzoxyvaler aldehyde,  b.  p.  133 — 136°/4  mm.,  d\8’1  1-0986, 
1-5110,  which  does  not  yield  a  crystalline  phenylhydrazone  or 
p-bromophenylhydrazone,  but  is  converted  by  magnesium  ethyl 
bromide  into  ^-benzoxy-n-heptan-y-ol ,  b.  p.  133 — 136°/3 — 4  mm. 
y -Benzoxyvaleraldehydedimethylacetal,  b.  p.  157 — 163°/8  mm.,  df^ 
1-0567,  n)f2  1-4900,  prepared  by  the  action  of  methyl-alcoholic 
hydrogen  chloride  (1%)  on  the  benzoxyaldehyde,  is  hydrolysed  by 
potassium  hydroxide  dissolved  in  methyl  alcohol  to  y-hydroxy- 
valeraldehydedimethylacetal,  b.  p.  70°/7  mm.,  d\s 2  0-9760,  Wj>'8  1-4278, 
which  can  be  distilled  unchanged  under  atmospheric  pressure  in 
the  presence  of  barium  oxide,  but  yields  the  corresponding  semi¬ 
acetal  in  the  absence  of  this  substance. 

To  emphasise  the  relationship  of  the  cyclo  forms  of  carbonyl 
compounds,  it  is  proposed  to  designate  them  by  a  common  name, 
the  term  “  lactoles  ”  being  chosen  by  reason  of  the  similarity  to 
the  lactones.  Hydroxyaldehydes  and  hydroxyketones  thus  give 
rise  to  aldo-  and  keto-lactoles,  the  suffix  lactole  being  added  to  the 
name  of  the  aldehyde  or  ketone.  o-Alkyl  derivatives  of  the  lactoles 
are  termed  lactolid.es  to  express  their  relationship  to  the  glucosides. 
The  following  examples  are  typical :  OH-CH-CH2-CH2*CHMe, 

1 - o - 1 

y-valerolactole  (y -hydroxy valeraldehydelactole) ; 

OMe-CH-CHa-CR/CHMe, 

I - o - 1 

y-valeromethyl-lactolide  (y- hydroxy  valeraldehydelactole  methyl 

.  AcO*CH-CH2-CH2*CHMe  i  i  +  i  +  +  ™ 

ether);  I _ ^  2j  ,  y-valerolactole  acetate,  lhe  possi¬ 

bility  of  extending  the  nomenclature  to  the  simpler  sugars  [e.g., 
dextroselactole  (ocS)],  is  discussed.  H.  W. 

Components  of  Acetone  Oil.  H.  Pringsheim  and  J.  Bondi. 
—(See  i,  1072.) 

Simplified  Method  for  the  Preparation  of  Dimethyl- 
glyoxime.  W.  L.  Semon  and  V.  R.  Damerell  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2033 — 2039). — The  influence  of  various  factors  on 
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the  yields  of  diacetylmonoxime  and  dimethylglyoxime  in  the 
preparation  of  these  substances  from  methyl  ethyl  ketone  was 
investigated,  and  the  following  optimum  procedures  were  established. 
Sodium  nitrite  (95%,  650  g.)  is  dissolved  in  water,  90%  alcohol 
(285  c.c.)  added,  and  the  whole  diluted  with  water  to  2-5  litres.  A 
mixture  of  sulphuric  acid  ( d  1-836,  255  c.c.)  and  90%  alcohol 
(285  c.c.)  is  also  diluted  with  water  to  2-5  litres.  The  gaseous  ethyl 
nitrite  generated  by  allowing  the  latter  solution  to  flow  into  the 
former  is  passed  into  methyl  ethyl  ketone  (775  c.c.)  which  has 
been  dried  over  copper  sulphate  and  freshly  distilled,  and  to  which 
has  been  added  concentrated  hydrochloric  acid  (40  c.c.),  the  tem¬ 
perature  being  maintained  at  40 — 55°.  The  alcohol  produced  in 
the  reaction  is  then  removed  by  distilling  until  the  temperature 
of  the  liquid  reaches  90°.  If  diacetylmonoxime  is  required,  the 
residue  is  then  distilled  in  superheated  steam,  when  the  monoxime 
is  completely  driven  over  in  the  first  5  litres  of  distillate,  from  which 
it  is  separated  by  filtration  after  cooling  to  0°.  For  the  preparation 
of  dimethylglyoxime,  the  distillation  with  steam  is  omitted  and  the 
filtered  residue  from  the  alcohol  distillation  mixed  at  70°  with 
the  sodium  hydroxylaminesulphonate  solution  prepared  as  described 
below,  the  mixture  being  kept  warm  and  occasionally  stirred  during 
several  hours.  The  dimethylglyoxime  is  filtered  after  cooling  and 
washed  free  from  sulphate.  The  yield  of  pure  white  product, 
m.  p.  235 — 240°,  is  575  g. 

The  sodium  hydroxylaminesulphonate  is  prepared  by  stirring 
a  suspension  of  technical  sodium  bisulphite  (about  1775  g.), 
containing  1100  g.  of  available  sulphur  dioxide,  in  water  (750  c.c.), 
into  a  mixture  of  sodium  nitrite  (95%,  594  g.)  and  crushed  ice 
(5  kg.).  Glacial  acetic  acid  (150  c.c.)  is  then  added  below  the 
surface  of  the  mixture,  with  stirring,  followed  by  a  mixture  of 
concentrated  hydrochloric  acid  (550  c.c.)  and  ice  (400  g.)  The 
mixture  is  kept  below  0°  by  the  addition  of  ice  until  reaction  is 
complete,  when  it  is  filtered  and  used  as  above.  F.  G.  W. 

Dioximes.  XXV.  L.  Avogadro  and  G.  Tavola  ( Gazzetta , 
1925,  55,  323 — 330). — Methylgly oxime  dimethyl  ether, 
NOMelCMe-CHINOMe, 

prepared  by  the  action  of  methyl  sulphate  on  methylglyoxime  in 
20%  sodium  hydroxide  solution,  has  b.  p.  145-5 — 146-5°/738-7  mm. 
The  monomethyl  ether,  NOMe!CMe-CH!NOH,  m.  p.  98 — 99°,  similarly 
obtained,  exhibits  normal  cryoscopic  behaviour  in  acetic  acid,  and 
yields  methylglyoxal  phenylosazone  when  heated  with  phenyl- 
hydrazine  in  presence  of  acetic  acid;  its  acetyl  derivative  has 
m.  p.  43°.  Meihylchlorogly oxime  monomethyl  ether, 
NOMelCMe-CCKNOH, 

prepared  by  the  action  of  chlorine  on  a  chloroform  solution  of 
methylglyoxime  monomethyl  ether,  has  m.  p.  49°.  Aminomethyl- 
glyoxime  yields  a  monomethyl  ether,  NOMe!CMe-C(NH2)!NOH, 
m.  p.  99°  ( benzoyl  derivative,  m.  p.  134 — 135°),  and  a  dimethyl 
ether,  b.  p.  192°/738-7  mm.  ft- Phenylmethylgly oxime  monomethyl 
ether,  NOMe!CMe-CPh!NOH,  obtained  by  the  action  of  phenyl- 
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diazonium  chloride  on  methylglyoxime  monomethyl  ether  dissolved 
in  10%  sodium  hydroxide  solution,  has  m.  p.  99°,  and  forms  an 
acetyl  compound,  m.  p.  63°,  and  a  benzoyl  compound,  m.  p.  113 — 
114°.  The  dimethyl  ether,  prepared  by  the  action  of  methyl  sulphate 
on  either  the  monomethyl  ether  or  fi-phenylmethylgly oxime  dis¬ 
solved  in  20%  sodium  hydroxide  solution,  has  m.  p.  84°. 

Dimethylglyoxime  dimethyl  ether,  C6H1202N2,  m.  p.  44°,  yields 
diacetylphenylosazone  when  heated  with  alcoholic  phenylhydrazine 
solution.  Diaminoglyoxime  dimethyl  ether,  C4H10O2N2,  m.  p.  144°, 
yields  a  tetra-acetyl  derivative,  NAc2*C(INOMe)*C(!NOMe)*NAc2, 
m.  p.  205°.  T.  H.  P. 


Dioximes.  XXVI.  G.  Ponzio  and  G.  Rtiggeri  ( Gazzetta , 
1925,  55,  453 — 462). — Theoretical  yields  of  hydroxyglyoxime 
derivatives  are  obtainable  by  the  action  of  hydroxylamine  on  esters 
of  the  a-oximino-acids.  Thus  from  the  ethyl  esters  of  oximino- 
acetic,  -propionic,  -butyric,  and  -phenylacetic  acids,  the  corresponding 
monohydroxygly  oxime,  and  methyl-,  ethyl-,  and  phenyl-hydro  xy- 
glyoximes  may  be  obtained.  These  can  form  two  series  of  internally 
complex  salts,  the  one  containing  an  atom  each  of  a  metal  of  the 
eighth  group  and  an  alkali  metal,  and  the  other  containing  two 
atoms  of  metals  of  the  eighth  group.  The  formulae  adopted  for 

,,  ...  R-C - fi-O-A  A-O-O-C-R 

these  are  respectively  &0H  tf-O-X-O-M  N-OH 


and 


R-C  fO  X  O  (K|  R  h  A  be  N  K  or  NH  and 
NOH  N-O-X-O-N  NOH  ’  *  4 

X  may  be  Ni,  Cu,  or  Co.  Salts  of  the  first  type  crystallise  well. 
They  are  soluble  in  water,  behaving  cryoscopically  as  electrolytes ; 
the  heavy  metal  atom  is  present  in  the  form  of  a  stable  complex 
anion.  Salts  of  the  second  type  behave  as  colloids.  The  nickel 
salt  of  methylhydroxyglyoxime  gelatinises  on  boiling  with  sodium 
chloride.  The  gel  thus  formed  redissolves  in  water,  but  gelation 
is  irreversible  if  the  gel  is  formed  by  boiling  with  dilute  acetic  acid. 
The  following  compounds  are  described.  Potassium  salt  of  methyl¬ 
hydroxyglyoxime  explodes  violently  on  heating  at  115°.  Mono¬ 
hydrate  of  the  sodium  salt.  Nickel  dimethylhydroxyglyoxime 
nickelate,  [C6H806N4Ni]Ni,4H20,  loses  3H20  at  100°.  The  corre¬ 
sponding  sodium  salt,  [C6H806N4Ni]Na2,12H20,  separates  from 
dilute  solutions  as  blood-red  prisms  :  from  stronger  solutions  the 
tetrahydrate  crystallises  in  orange-red  needles.  By  heating  either 
to  100°  the  yellowish-orange  monohydrate  is  formed.  The  potassium 
salt  separates  from  cold  water  as  the  trihydrate,  and  the  ammonium, 
salt  as  a  tetrahydrate.  Sodium  dimethylhydroxyglyoxime  cuprate, 
[C6H806N4Cu]Na2,7H20.  The  analogous  ammonium  salt  crystal¬ 
lises  as  tetrahydrate.  Both  salt  and  solution  evolve  ammonia  on 
heating.  Ammonium  dimethylhydroxyglyoxime  cobaltate, 
[C6H8N406Co](NH4)2,4H20. 

F.  G.  T. 


Induced  Oxidation  of  Carbohydrates.  C.  C.  Palit  and  N.  R. 
Dhar  (J.  Physical  Chem.,  1925,  29,  799 — 807). — The  oxidation 
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by  air  of  carbohydrates  in  alkaline  solution  has  been  studied  in 
the  presence  of  freshly-precipitated  cerous  or  ferrous  hydroxide. 
Oxidation  occurred  in  the  cases  of  the  eight  carbohydrates  examined, 
starch  being  the  most  and  sucrose  the  least  readily  oxidised.  During 
the  reaction  the  cerous  oxide  is  almost  entirely  oxidised  to  ceric 
oxide  and  the  carbohydrate  oxidation  is  regarded  as  induced  and 
not  as  catalysed.  The  amount  of  oxidation  increases  with  the 
concentration  of  the  alkali  and  an  explanation  of  the  internal  use 
of  alkali  and  alkaline  carbonates  in  diabetes  is  suggested  based  on 
this  fact.  The  oxidation  of  inorganic  salts  by  this  method  has 
also  been  studied.  Oxalates  and  nitrites  were  not  oxidised. 

F.  G.  S. 

Condensation  of  Monosaccharides  by  Dilute  Mineral  Acid. 

P.  A.  Levene  and  R.  Ulpts  (J.  Biol.  Chem .,  1925,  64,  475 — 483). 
— In  attempting  to  crystallise  chitose  the  solution  obtained  after 
deamination  of  chitosamine  was  evaporated  in  a  vacuum  and  the 
residue  further  evaporated  repeatedly  with  alcohol;  the  product 
was  then  found  to  be  not  chitose  but  an  insoluble  condensation 
product,  which,  on  boiling  with  2%  sulphuric  acid,  readily  gave 
chitose ;  chondrose  behaved  similarly,  and  it  was  then  found  that, 
on  evaporating  solutions  of  dextrose,  mannose,  and  lyxose  in  a 
vacuum  in  presence  of  small  amounts  of  hydrochloric  acid,  con¬ 
densation  products  of  a  similar  nature  were  obtained.  The  pro¬ 
ducts  appear  to  be  of  the  nature  of  polysaccharides  (disaccharides 
in  the  case  of  dextrose,  mannose,  and  lyxose).  The  specific  rotations 
of  the  condensation  products  of  the  simple  sugars  were  higher  than 
those  of  the  equilibrium  forms  of  the  parent  sugars,  whilst  the 
opposite  was  the  case  with  the  fie-anhydro-sugars,  chitose  and 
chondrose.  The  condensation  products  of  the  simple  sugars  were 
more  soluble  in  water  and  more  stable  to  hydrolysis  than  those  of 
chitose  and  chondrose.  The  product  from  chitose  turned  yellow 
on  heating  to  150°  but  was  still  solid  at  222° ;  it  was  very  insoluble 
in  all  solvents ;  it  was  completely  hydrolysed  to  chitose  on  boiling 
for  90  mins,  with  2%  sulphuric  acid ;  the  product  from  chondrose 
had  a  molecular  weight  of  351 ;  its  reducing  power  was  less  than 
25%  of  that  of  chondrose  itself.  The  product  from  dextrose  has 
[a]f;  +95°,  molecular  weight  309 ;  that  from  mannose  [a]u  +59-5°, 
molecular  weight  378;  that  from  lyxose  [a]2?  +41-5°,  molecular 
weight  338 ;  the  last  three  compounds  required  7 — 16  hrs.’  heating 
with  2%  sulphuric  acid  for  complete  hydrolysis.  C.  R.  H. 

Dextrose  and  Laevulose  in  Alkaline  and  Phosphate-con¬ 
taining  Solutions.  H.  von  Euler  and  R.  Nilsson  (Z.  physiol. 
Chem.,  1925,  145,  184 — 193). — Polarimetric  and  freezing-point 
determinations  of  solutions  of  various  monosaccharides  in  acid  and 
alkaline  solution  with  and  without  addition  of  phosphate  indicate 
that  a  reaction  occurs  between  the  sugar  and  phosphate.  With 
laevulose  the  effect  increases  from  pa  4-5  upwards  and  is  associated 
with  an  increase  of  the  rotation.  The  effect  with  laevulose  is  much 
greater  than  with  dextrose.  P.  W.  C. 
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Monoacetonegalactose .  [Galactose  isoPropylidene  Ether.] 

P.  A.  Levene  and  G.  M.  Meyer  (J.  Biol.  Chem.,  1925,  64,  473 — 
474). — From  the  syrup  obtained  in  the  preparation  of  galactose 
di isopropylidene  ether  by  the  method  ' of  Svanberg  and  Sjoberg 
(A.,  1923,  i,  540)  there  separated,  on  long  keeping,  crystals  which 
proved  to  be  galactose  isopropylidene  ether,  m.  p.  157°,  [a]o  — 10-9°. 

C.  R.  H. 

Relations  between  Rotatory  Power  and  Structure  in  the 
Sugar  Group.  X.  Chloro-,  Bromo-,  and  Iodo-acetyl 
Derivatives  of  Lactose.  C.  S.  Hudson  and  A.  Kunz  ( J .  Amer. 
Chem.  Soc.,  1925, 47,  2052 — 2055). — a-Chloroacetyl-lactose,  obtained 
by  the  action  of  phosphorus  pentachloride  on  lactose  octa-acetate 
in  chloroform  in  presence  of  aluminium  chloride,  has  m.  p.  120 — 
121°  (decomp.),  [a]]?-25  +83-9°  in  chloroform,  [a]g  +68-2°  in  benzene 
(cf.  Bodart,  A.,  1902,  i,  347 ;  Fischer  and  Armstrong,  A.,  1902, 
i,  263).  Its  formation  by  the  above  method  is  accompanied  by 
that  of  a  chloro  compound,  m.  p.  160°,  [a]“  -f  71-7°  in  chloroform. 
a-Bromoacetyl-lactose  (cf.  Fischer,  A.,  1910,  i,  716)  has  m.  p.  145° 
(decomp.),  [a]t,!  +  108-7°  in  chloroform  (cf.  Ditmar,  A.,  1903,  i,  151). 
a-Iodoacetyl-lactose  (cf.  Mills,  A.,  1913,  i,  707)  has  m.  p.  145° 
(decomp.),  [ajfj  +136-9°  in  chloroform.  The  above  observed 
specific  rotations  are  in  satisfactory  agreement  with  those  cal¬ 
culated  (cf.  Hudson,  A.,  1924,  i,  371 ;  Hudson  and  Phelps,  this 
vol.,  i,  8).  The  value  [a]D  +42°,  in  chloroform,  is  predicted  for 
a-fluoroacetyl-lactose.  F.  G.  W. 

The  y-Galactan  Present  in  the  Seeds  of  Cicer  arietinum 
and  its  Molecular  Constitution.  N.  Castoro  ( Annali  Chim. 
Appl.,  1925,  15,  146 — 155). — This  galactan  (A.,  1909,  ii,  754),  to 
which  the  name  cicerose  is  now  given,  is  a  tetrasaccharide,  C24H42021, 
yielding  on  hydrolysis  2  mols.  of  d-galactose,  1  mol.  of  dextrose, 
and  1  mol.  of  laevulose ;  when  dried  at  102°  in  a  current  of  hydrogen, 
it  has  [a]D  +146-8°,  and  when  kept  for  some  days  in  a  desiccator 
over  sulphuric  acid  [a]j,  +132-2°.  T.  H.  P. 

Starch.  XIII.  a-  and  p-Amylases.  H.  Pringsheim  and 
J.  Leibowitz  ( Ber .,  1925,  58,  [B],  1262 — 1265). — Evidence  in 
favour  of  Kuhn’s  classification  (A.,  1924,  i,  1170)  of  the  amylolytic 
ferments  into  a-  and  p-amylases  is  deduced  from  the  observation 
that  purified  amylobiose  is  hydrolysed  by  malt  extract,  but  not 
by  animal  amylases,  whereas  dihexosan  is  quantitatively  trans¬ 
formed  into  maltose  by  pancreatin.  Pringsheim’s  amylobiase 
is  therefore  identical  with  Kuhn’s  p-amylase  (cf.  Oppenlieimer, 
“  Die  Fermente  und  ihre  Wirkungen,”  1925,  p.  650).  A  logical 
deduction  from  these  relationships  is  the  convertibility  of  starch 
into  dextrose  by  the  combined  action  of  a-  and  ^-amylases.  Diffi¬ 
culties  in  the  experimental  realisation  lie  in  the  different  optimum 
conditions  of  the  ferments  and  the  presence  in  the  pancreatin 
preparations  of  a  feebly  active  maltase.  Nevertheless,  an  extensive 
and  sometimes  quantitative  formation  of  dextrose  is  observed 
which  cannot  be  attributed  entirely  to  the  feeble  pancreas  amylase. 

oo*2 
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Use  of  a  maltase-free  pancreatin  preparation  with  a  feebly  active 
malt  extract  gives  dextrose  in  poorer  yield. 

The  hydrolysis  of  starch  by  emulsin  (Kuhn,  A.,  1924,  i,  692) 
depends  on  an  amylase  present  in  the  mixture  of  ferments  and 
not  on  (3-glucosidase.  The  action  of  malt  extract  and  emulsin 
on  starch  leads  to  a  definite  but  not  very  extensive  production 
of  dextrose  even  when  both  ferments  are  completely  free  from 
maltase.  The  combination  of  malt  and  emulsin  is  therefore 
analogous  to  that  of  malt  and  pancreatin.  The  starch-splitting 
principle  of  emulsin  is  therefore  probably  a  very  feeble  a-amylase, 
the  presence  of  which  in  a  plant  product  is  remarkable.  The 
inactivity  towards  amylobiose  of  “  biolase,”  a  maltase-free,  vege¬ 
table  amylase  of  unknown  origin,  indicates  that  there  is  no  sharp 
distribution  of  the  a-  and  (3-amylases  between  the  animal  and 
vegetable  kingdoms.  H.  W. 

Dehydration  of  Cellulose  Nitrate  by  Alcohol.  K.  Atsuki 
(J.  Fac.  Eng.  Tokyo,  1925,  16,  117 — 133). — After  washing,  boiling, 
and  pulping,  the  cellulose  nitrate  is  drained  in  centrifugals  until  it 
contains  26 — 30%  of  water,  and  this  water  is  removed  by  displace¬ 
ment  with  95%  alcohol.  Generally,  3  parts  by  weight  of  moist 
cellulose  nitrate  are  treated  with  2  parts  of  alcohol  and  this  liquid 
is  forced  through  the  mass  by  hydraulic  pressure  of  175  atm.  Four 
consecutive  treatments  suffice  for  complete  displacement,  so  that 
the  alcohol  comes  out  at  substantially  95%  strength.  In  practice, 
however,  the  first  two  displacements  are  made  with  weaker  alcohols 
from  previous  batches,  and  the  third  with  fresh  95%  alcohol, 
whereby  the  final  effluent  has  an  alcoholic  strength  of  90—92%. 
This  is  sufficient  for  celluloid  manufacture,  and  abnormal  losses 
of  cellulose  nitrate  by  solubility  are  avoided.  The  solubility  of 
cellulose  nitrate  in  alcohol  of  a  given  strength  is  much  greater  in  the 
case  of  a  pulped  and  disintegrated  fibre  and  under  heavy  pressures 
than  in  the  case  of  the  entire  fibre  without  compression.  The 
soluble  cellulose  nitrate  which  is  removed  during  the  process  of 
dehydration  with  alcohol  is  not  less  stable  than  the  bulk,  and  the 
claim  that  dehydration  improves  stability  by  removal  of  less  stable 
nitrates  cannot  be  substantiated.  The  soluble  cellulose  nitrate, 
however,  contains  a  slightly  lower  percentage  of  nitrogen  and 
possesses  a  very  much  lower  viscosity  than  the  insoluble  bulk. 
It  is  therefore  to  be  regarded  as  a  lower  nitrate  of  a  chemically 
degraded  cellulose,  and  its  removal  may  be  held  to  improve  the 
mechanical  quality  of  the  celluloid  produced.  J.  F.  B. 

Swelling  and  Dispersion  of  Cellulose  Nitrate  in  Ethyl 
Alcohol.  K.  Atsuki  (J.  Fac.  Eng.  Tokyo,  1925, 16,  111 — 116). — The 
swelling  and  gelatinisation  of  the  nitrated  fibre  in  99-2 — 99*8%  ethyl 
alcohol  is  not  uniform,  but  varies  according  to  the  different  structures 
of  different  parts  of  the  fibre.  Nitrated  cotton  fibre  swells  to  5 — 10 
times  its  original  diameter,  presenting  a  cylinder  with  spiral  mark¬ 
ings  on  its  surface.  The  central  canal  does  not  swell,  but  remains 
as  a  thread.  The  cuticular  tissue  contributing  to  the  peculiar 
surface  irregularity  swells  more  slowly,  but  finally  disperses  if 
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the  solvent  is  powerful.  The  nitrated  wood  fibre  swells  almost 
uniformly  except  at  the  pitted  portions  of  the  tracheids,  the  pitted 
pores  swelling  to  a  series  of  spherical  enlargements  as  compared 
with  the  smaller  diameter  of  the  non-pitted  swollen  fibre.  The 
bamboo  fibre  swells  and  splits  up  into  a  number  of  consecutive 
separated  cylinders  strung  together  by  the  non-swollen  central 
canal.  The  solubility  of  cellulose  nitrate  in  ethyl  alcohol  increases 
with  lower  degrees  of  nitration  within  a  limited  range ;  it  also 
increases  with  increase  in  the  degree  of  chemical  modification  of  the 
cellulose.  Low  degrees  of  nitration  and  high  degrees  of  chemical 
modification  are  both  conditioned  by  more  aqueous  nitrating 
mixtures,  and  it  is  difficult  to  differentiate  the  influence  of  each 
factor.  Increased  solubility  is  induced  by  increased  strength  of 
alcohol.  J.  F.  B. 

Cellulose  Fibre.  R.  0.  Herzog  (Ber.,  1925,  58,  [J5],  1254— 
1262). — It  is  probable  that  the  orientation  of  crystallites  in  the 
fibre  is  to  be  regarded  as  an  effect  of  growth  caused  by  the  influence 
of  tension.  In  the  case  of  artificial  fibres,  it  is  observed  that  the 
orientation  is  well  marked  in  “  cuprammonium  ”  silk  and  becomes 
increasingly  definite  as  the  tension  is  prolonged.  On  the  other 
hand,  it  is  but  little  evident  in  “  viscose  ”  silk,  in  which  the  rapidity  of 
the  process  is  governed  by  ionic  reactions.  The  natural  fibres  are 
more  complicated  in  structure,  but  consist  primarily  of  an  isotropic 
substance  in  which  the  crystalline  material  is  formed  either  by 
access  of  the  crystallising  compound  or  by  chemical  transformation 
of  a  compound  already  present.  In  certain  cases  (cautious 
nitration  and  acetylation  of  cellulose),  topochemical  change  occurs 
without  alteration  of  the  cellulose  mass  in  the  crystallite  or  micellae. 
The  processes  of  deformation  caused  by  tension  or  pressure  can  be 
explained  by  regarding  the  fibre  as  a  two-phase  system  consisting 
of  crystallite  and  inter-crystallite  material.  H.  W. 

Hydrolysis  of  Solutions  of  Magnesium  Chloride.  C.  G. 

Schwalbe  and  R.  Schepp  (Ber.,  1925,  58,  [J5],  1354 — 1355;  cf. 
A.,  1924,  i,  377,  715). — The  hydrolysis  of  aqueous  solutions  of 
magnesium  chloride  is  facilitated  by  the  presence  of  textile  fibres. 
The  adsorptive  power  of  the  latter  for  hydrochloric  acid  is,  however, 
so  great  that  the  production  of  the  acid  can  be  detected  only  after 
oomplete  destruction  of  the  fibre  by  incipient  carbonisation. 

H.  W. 

Constituents  of  Lignites.  III.  R.  Ciusa  and  A.  Galizzi 
(Annali  Chim.  Appl.,  1925,  15,  209 — 214). — The  ethereal  extract 
from  Fognano  lignite  was  found  to  contain  C15H20  (simonellite)  and 
three  optically  active  liquids,  C15H26,  C15H28,  and  C22H34,  the  two 
last  proving  on  bromination  to  be  mixtures  of  a  saturated  and 
an  unsaturated  isomeride.  Steam  distillation  of  the  same  lignite 
yields  a  further  compound,  C15H24.  G.  L.  R. 

iV-Carboxylic  Esters  of  Asymmetrically  Substituted 
Ethylenediamines.  M.  Hartmann  and  H.  Kagi  (U.S.  Pat. 
1527868). — iV-Carboxylic  esters  of  asymmetrically  substituted 
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ethylenediamines  are  prepared  by  interaction  of  a  haloformic 
ester  and  the  diamine.  Benzyl  diethylaminoethylcarbamate,  b.  p. 
127°/0015  mm.  ( hydrochloride ,  m.  p.  105 — 106°).  Phenyl  ethyl- 
piper  idinoeihylcarbamate,  b.  p.  152°/0-015  mm.  ( hydrochloride ). 
Benzyl  dimethylaminoethylcarbamate  ( hydrochloride ),  liquids.  Menthyl 
diethylaminoethylcarbamate,  b.  p.  142°/0-015  mm.  ( hydrochloride ). 
Hexahydrobenzyl  diethylaminoethylcarbamate,  b.  p.  150°/0-05  mm. 
Phenetyl  diethylaminoethylcarbamate,  b.  p.  147°/0-025  mm.  (hydro¬ 
chloride).  Phenylethyl  diethylaminoethyliminodicarboxylate,  b.  p. 
200 — 202°/0-05  mm.  Chemical  Abstracts. 

Compounds  of  Formaldehyde  with  Glycine.  M.  Bergman n 
and  H.  Ensslin  (Z.  physiol.  Chem.,  1925,  145,  194 — 201). — By 
treatment  of  the  copper  salt  of  glycine  with  30%  formaldehyde 
at  50 — 52°  for  15  hrs.,  the  copper  salt  of  triformalglycine 
[(CH2)s02N*CH2*C02]  2Cu  is  obtained.  Considerable  evidence  is 
brought  to  show  that  this  is  identical  with  Krause’s  copper  hydroxy  - 
trimethyleneglycine  (A.,  1918,  i,  156).  Similarly,  the  barium 
salts  of  the  so-called  hydroxytrimethyleneglycine  and  of  A-hydroxy- 
methylglycine  are  prepared  and  shown  to  be  identical  with  the 
barium  salt  of  met hylenegly cine.  The  formation  of  hydroxy¬ 
trimethyleneglycine  is  discredited.  P.  W.  C. 

Configuration  of  Naturally-occurring  1-Leucine.  P. 

Karrer,  W.  Jaggi,  and  T.  Takahashi  (Helv.  Chim.  Acta,  1925,  8, 
360 — 364). — By  the  action  of  magnesium  methyl  iodide,  the  ethyl 
ester  of  A-benzoyl-Z-leucine  is  converted  into  \-y-benzamido-(e-di- 
methylhexan-$-ol,  m.  p.  113°,  [a]$  — 40-76°  in  alcohol,  and  that  of 
iV-benzoyl-Z-aspartic  acid  into  \-y-benzamido-$e-dimethylhexan-$t-diol, 
in.  p.  148°,  [ajn  —16-4°  (water).  The  latter  loses  water  on  treat¬ 
ment  with  thionyl  chloride  or  formic  acid,  giving  1-y -benzamido- 
$e-dimethylhexen-(3-ol,  m.  p.  134°,  b.  p.  145 — 150°/1  mm.,  [a]D  —36-3° 
(alcohol),  differing  structurally  from  the  /-leucine  derivative  only 
in  having  an  ethylenic  linking.  The  similarity  in  rotation  is  in 
conformity  with  the  similarity  in  structure.  /-Leucine  must  there¬ 
fore  have  the  same  configuration  as  /-asparagine,  /-aspartic  acid, 
/-cystine,  /-serine,  d-alanine,  and  /-histidine  (cf.  A.,  1924,  i,  151). 

Attempts  to  bring  about  catalytic  reduction  of  the  hexene  to  the 
/-leucine,  derivative  were  unsuccessful.  M.  J. 

Ring  Formation  from  Asparagine.  Derivatives  of  Amino- 
succinimide.  E.  Cherbuliez  and  I.-F.  Chambers  (Helv.  Chim. 
Acta,  1925,  8,  395 — 403). — Piperazine  ring  formation  (Fischer  and 
Konigs,  A.,  1905,  i,  31)  and  pyrimidine  ring  formation  (A.,  1922,  i, 
581)  from  asparagine  are  already  known.  A  third  type  is  now 
described.  When  asparagine  is  heated,  straight-chain  derivatives 
are  formed  by  successive  eliminations  of  water  from  the  carboxyl 
group  of  one  molecule  and  the  amino  group  of  the  next  molecule. 
This  type  of  condensation  is  excluded  in  the  acylasparagines,  where 
simple  intramolecular  dehydration  yields  aminosuccinimide  deriv¬ 
atives.  A  certain  amount  of  decomposition,  probably  due  to 
elimination  of  the  amino  group,  occurs  simultaneously  and  is  more 
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pronounced  with  low  molecular  weight  of  the  acyl  substituent. 
With  benzoylasparagine,  this  effect  is  negligible,  with  the  acetyl 
compound  it  is  marked,  whilst  with  the  formyl  derivative  it  is 
predominant,  and  ammonium  formate  and  other  decomposition 
products  alone  are  obtained. 

Benzoylasparagine,  heated  in  a  vacuum  at  170 — 200°  for  4  hr., 
yields  benzamidosuccinimide ,  m.  p.  225 — 226°,  optically  inactive, 
and  a  small  quantity  of  a  compound,  m.  p.  245 — 250°  (benzoyl- 
aspartdiamide  ? ) .  Benzamidosuccinimide  yields  an  amorphous ,  very 
hygroscopic  sodium  derivative,  subliming  to  an  acid  ammonium 
benzoate.  With  formaldehyde,  it  gives  N -hydroxymethylbenzamido- 
succinimide,  in.  p.  155 — 159°,  converted  by  phosphorus  pentachloride 
into  ~N-chloromethylbenzamidosuccinimide,  m.  p.  155 — 157°.  It  is 
hydrolysed  by  barium  hydroxide  or  by  alkaline  hypobromite  solution 
in  the  cold,  giving  an  inactive  benzoylasparagine.  Distillation  in  a 
vacuum  of  potassium  benzoylasparagine  yields  only  benzamide, 
whereas  dihydropyrimidine  formation  would  be  unaffected  by  this 
replacement.  Acetamidosuccinimide,  m.  p.  170 — 171°,  resembles  the 
benzoyl  derivative  in  its  reactions.  Formylasparagine,  m.  p. 
168 — 169°,  is  associated  with  1H20,  which  cannot  be  driven  off 
without  decomposition.  The  authors  consider  it  unlikely  that  the 
compound  is  a  simple  additive  compound  of  asparagine  and  formic 
acid.  Attempts  to  prepare  aminopyrroles  from  the  amino- 
succinimide  derivatives  are  so  far  unsuccessful.  M.  J. 

Carbixnid.es.  I.  Preparation  of  Aliphatic  Carbimides. 

K.  N.  Slotta  and  L.  Lorenz  ( Ber .,  1925,  58,  [B],  1320—1323).— 
The  low  yields  of  alkylcarbimides  obtained  by  the  interaction  of 
potassium  alkyl  sulphates  and  potassium  cyanate  are  due  to  sudden, 
uncontrollable  rises  in  temperature  during  the  reaction,  whereby 
the  alkylcarbimides  become  polymerised.  Much  better  results  are 
obtained  by  heating  mixtures  of  alkyl  sulphates  with  potassium 
cyanate  and  anhydrous  sodium  carbonate,  the  yields  of  methyl- 
carbimide  and  ethylcarbimide  being  50 — 55%  and  95%,  respectively. 
Alkyl  p-toluenesulphonates  may  replace  alkyl  sulphates  if  the  latter 
are  difficultly  accessible,  but  the  yields  do  not  appear  to  be  so  good. 

H.  W. 

Investigations  on  Guanidine.  G.  Pellizzari  (Mem.  R. 
Accad.  Naz.  Lincei,  1924,  [v],  14,  707 — 776). — A  summary  of  the 
author’s  investigations  on  guanidine,  published  since  1891  in  34 
papers.  T.  H.  P. 

Colorimetric  Method  for  the  Determination  of  Guanidine 
and  Methylguanidine.  II.  Distinction  between  Guanidine 
and  its  Methyl  Derivatives.  H.  R.  Marston  ( Austral .  J.  Exp. 
Biol.  Med.  Sci.,  1925,  2,  57 — 59). — The  reagent  previously  described 
(this  vol.,  i,  97)  gives  a  reddish-purple  colour  with  methyl¬ 
guanidine  and  with  as.-dimethylguanidine,  whereas  guanidine  itself 
gives  an  orange  colour.  The  reagent  can  be  used  for  the  deter¬ 
mination  of  guanidine  or  its  methyl  derivative  in  tissue  fluids 
provided  that  uric  acid,  ammonia,  and  reducing  substances  generally 
are  first  removed.  C.  P.  S. 
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Some  Arrnnono-carbonic  Acids  and  their  Reactions  in 
Liquid  Ammonia.  W.  L.  Burdick  (J.  Amer.  Chem.  Soc.,  1925, 
47,  1485 — 1490;  cf.  Franklin,  A.,  1922,  i,  440;  Madelung  and  Kern, 
A.,  1922,  i,  438). — Aqueous  solutions  of  dicyanoimide  are  con¬ 
veniently  prepared  by  treating  aqueous  suspensions  of  the  silver 
salt  with  hydrogen  sulphide.  White  needles  of  the  monohydrate, 
C2HN3,H20,  are  deposited  on  concentration  of  the  filtered  solution 
by  evaporation  under  reduced  pressure.  Sodium  dicyanoimide  as 
prepared  by  the  method  of  Madelung  and  Kern  ( loc .  cit.)  may  be 
purified  by  recrystallisation  from  liquid  ammonia.  Mercuric 
dicyanoimide  is  precipitated  on  mixing  solutions  of  mercuric  nitrate 
and  sodium  dicyanoimide. 

Tricyanomelamine  is  prepared  by  the  same  general  method  as 
dicyanoimide,  the  trihydrate,  C6H3N9,3H20,  separating  from  the 
concentrated  solution.  Sodium  tricyanomelamine  is  obtained  bjT 
fusion  of  dicyanodiamide  and  sodium  cyanoamide  in  a  gold 
crucible.  The  mass  is  extracted  with  boiling  water,  and  white 
needles  of  Na3C6N9,3H20  separate  out  from  the  cooled  solution. 
Crystals  of  Ag3C6N9,3NH3  (colourless),  Cu3(C6N9)2,12NH3  (blue), 
and  Pb3(C6N9)2,6NH3  (white)  separate  on  mixing  solutions  of 
sodium  tricyanomelamine  and  the  corresponding  nitrates  in  liquid 
ammonia. 

Concentration  of  the  clear  solution  obtained  after  treatment  of 
an  aqueous  suspension  of  silver  melonate  with  hydrogen  sulphide 
gives  a  white,  amorphous  powder  of  hydrated  hydromelonic  acid, 
C9H3N13,2H20.  Sodium  melonate  is  obtained  by  addition  of  fused 
antimony  trichloride  to  fused  sodium  thiocyanate.  The  cooled  mass 
is  extracted  with  hot  water  and  the  solution  freed  from  sulphides  by 
means  of  lead  hydroxide.  On  cooling,  crystals  of  Na3C9N13,5H20 
separate.  Colourless  crystals  of  the  silver  salt,  Ag3C9N13,6NH3, 
are  deposited  on  mixing  solutions  of  sodium  melonate  and  silver 
nitrate  in  liquid  ammonia.  J.  S.  C. 

Fulminic  Acid.  VII.  Polymerisation  of  the  Fulminic 
Acids.  isoCyanilic  and  Erythrocyanilic  Acids.  H.  Wieland 
[with  A.  Baumann,  C.  Reisenegger,  W.  Scherer,  J.  Thiele, 
J.  Will,  H.  Haussmann,  and  W.  Frank]  ( Annalen ,  1925,  444,  7 — 
40 ;  cf.  A.,  1912,  i,  838). — isoCyanilic  acid  obtained  in  minute  quan¬ 
tities  by  Scholvien  (cf.  A.,  1886,  137)  has  now  been  prepared  in 
considerable  amount  by  treating  a  strong  aqueous  solution  of  sodium 
fulminate,  cooled  to  — 18°,  with  concentrated  nitric  acid,  the  main 
reaction  product  being  metafulminuric  acid.  Contrary  to  the 
assumption  of  Scholvien,  analyses  of  the  crystalline  silver  salt, 
C4H304N4Ag,  and  potassium  hydrogen  salt  show  the  acid  to  be  tetra- 
meric.  With  phenolphthalein  as  indicator,  the  titration  values  are 
not  quite  sharp  for  a  monobasic  acid.  The  dibenzoyl  derivative, 
Ci8Hi206N4,  has  m.  p.  181°  (decomp.),  the  diacetyl  compound  has 
m.  p.  134°.  The  decomposition  products  formed  on  treatment 
with  acids,  consisting  of  ammonia,  hydroxylamine,  hydrogen 
cyanide,  and  oxalic  acid,  appear  to  give  no  clue  to  its  constitution. 
Treatment  with  excess  of  cold  concentrated  ammonia  converts  iso- 
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cyanilic  acid  into  a  yellow  salt  from  which  hydratoisocyanilic  acid, 
C4H605N4,  m.  p.  187°  (decomp. ),  is  obtained.  This  acid  is  like  the 
parent  acid  in  giving  deep  red  salts  with  alkalis,  but  differs  in 
giving  a  brownish-red  coloration  with  ferric  chloride.  Warming 
with  hydrochloric  acid  converts  it  into  epi cyanilic  acid,  C4H404N4, 
m.  p.  162°  (decomp.).  This  isomeride  does  not  give  the  colour 
reactions  typical  of  isocyanilic  acid,  but  gives  a  red  colour  with 
ferric  chloride  (presence  of  aci-nitro  group).  It  requires  more 
than  one  equivalent  of  alkali  on  titration.  The  mother-liquors  from 
the  hydrato-acid,  on  keeping,  yield  small  quantities  of  metacyanilic 
acid,  m.  p.  about  147°  (decomp.),  after  darkening;  the  yellow  silver 
salt  blackens  in  aqueous  suspension.  This  acid  differs  from  all 
those  previously  described  by  its  ready  solubility  in  all  organic 
solvents.  Like  cyanomethazonic  acid  (see  below),  it  gives  no 
coloration  with  ferric  chloride,  and  couples  with  diazobenzene  forming 
a  crystalline  substance,  C10H8O4N6,  m.  p.  143°  (decomp.),  indicating 
the  presence  of  a  primary  nitro  group.  It  appears  to  be  a  trans¬ 
formation  product  of  the  hydrato-acid  and  may  be  obtained  direct 
from  isocyanilic  acid  by  heating  with  barium  hydroxide  (best 
method).  The  yellow  ammonium  salt,  C4H404N4,NH3,  decomposes 
at  about  150°.  The  constitution  of  this  acid  agrees  with  the 
formula  CH(:N-OH)-C(:N-OH)*CH(N02)-CN.  Aniline  hydrochloride 
reacts  with  a  hot  aqueous  suspension  of  isocyanilic  acid  with 
elimination  of  hydroxylamine  and  formation  of  an  aniloxime, 
[C3H303N3]C!NPh,  m.  p.  119°.  The  presence  of  the  anil  group 
exerts  a  bathochromic  effect — no  red  colour  being  formed  with 
strong  alkalis.  The  corresponding  phenylhydrazone  has  m.  p.  172° 
(decomp.).  Warming  in  absolute  alcohol  with  sodium  ethoxide 
converts  the  aniloxime  into  an  isomeric  acid,  m.  p.  145°  (decomp.), 
which  probably  has  the  constitution, 

CN-C(:NOH)-C(:NO-OH)-CH:NPh. 

Hot  hydrochloric  acid  causes  the  loss  of  aniline  and  formic  acid 
from  the  aniloxime  and  formation  of  $-nitro-x-oximinopropionitrile 
(cyanomethazonic  acid),  CN*C(IN*0H)*CH2*N02,  b.  p.  70°/l  mm., 
in  50 — 60%  yield.  Its  aqueous  solution  gives  no  coloration  with  ferric 
chloride,  but  the  ammonium  salt,  decomp.  124°,  gives  a  deep  red. 
It  couples  with  phemyldiazonium  chloride,  forming  a  phenylhydrazone, 
CN,C(!N,OH)*C(IN'NHPh),N02,  m.  p.  128°  (decomp.).  The 
solution  of  the  hydrazone  in  alkali  on  acidification  yields  an  isomeric 
acid  (obtained  also  directly  from  cyanomethazonic  acid  and  phenyl- 
diazonium  chloride),  C9H703N5,  m.  p.  209°  (decomp.).  Bromine 
reacts  with  cyanomethazonic  acid  (about  2  atoms  taken  up)  to 
form  a  compound  having  the  typical  odour  of  bromonitro  compounds, 
the  reaction  being  different  from  that  with  bromine  and  fulminuric 
acid.  Gently  heating  isocyanilic  acid  with  thionyl  chloride  causes 
the  acid  to  lose  1  mol.  of  water  and  form  a  neutral  substance, 
anhydrocyanilic  acid,  m.  p.  187°  (decomp.).  By  the  energetic 
action  of  thionyl  chloride  2  mols.  of  water  are  lost  and  an  extremely 
volatile  substance,  C402N4,  m.  p.  42°,  is  obtained.  This  is  identical 
with  the  “  nitroacetonitrile  ”  of  Steiner,  obtained  by  the  action 
of  concentrated  sulphuric  acid  on  fulminuric  acid.  The  “  nitro- 
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acetonitrile  ”  is  accompanied  by  a  (supposed)  polymerised  form, 
shown  to  be  furoxanedicarbonamide  by  Ulpiani.  Further  investig¬ 
ation  showed  Steiner’s  nitroacetonitrile  (and  the  above  product 

from  isocyanilic  acid)  to  be  dicyanofuroxane,  9 | q ^ | .N(.())^> q ^  anq 

the  course  of  the  reactions  to  be  fulminuric  acid  — >-  hydroxamic 
acid  — >  nitrile  oxide  — >  furoxane  derivative.  i'soCyanilic  acid 
dissolved  in  concentrated  sulphuric  acid  is  recovered  unchanged 
on  the  addition  of  water,  but  if  sodium  nitrite  is  added,  nitrous 
oxide  is  evolved  and  a  dialdehyde  obtained,  which,  with  hydroxyl- 
amine,  re-forms  isocyanilic  acid,  and  with  aniline  gives  a  dianil , 
C16H1202N4,  m.  p.  166°  (decomp.).  From  the  foregoing  evidence 
it  is  concluded  that  isocyanilic  acid  is  the  dioxime  of  furoxane- 

whilst  hydratoisocvanilic  acid 

(ch:n*oh)=n  j  j 

(formed  by  cleavage  of  the  ring)  is  y-nitro-aSS-trioximobutane,  and 


dialdehyde, 


:N' 


>0. 


anhy droiaocyanilic  acid  is V  ( ' ^ O  or  V  ^  ^ 

.  J  c(co-nh2):n  c(co-nh2):n(:o) 

fsoCyanilic  acid  has  been  synthesised  in  50%  yields  by  treating  the 
syw-chloroglyoxime  in  ethereal  solution  with  sodium  hydrogen 
carbonate,  the  intermediate  nitrile  oxide,  CH(!N*OH)*C:NIO, 
polymerising  spontaneously  to  the  ring  compound.  It  has  also 
been  found  that  the  a-methazonie  anhydride  of  Steinkopf  (cf.  A., 
1910,  i,  305),  m.  p.  168°,  is  identical  with  zsocyanilic  acid,  and  that 
treatment  of  methazonic  acid  with  concentrated  sulphuric  acid 
and  oleum  yields  isocyanilic  acid  in  64%  yields.  It  is  concluded  that 
in  the  polymerisation  of  fulminic  acid  oximinoacetonitrile  oxide  is 
first  formed  and  that  the  speed  of  its  polymerisation  to  isocyanilic 
acid  is  partly  overtaken  by  that  of  the  reaction  with  a  further  mol. 
of  fulminic  acid  leading  to  metafulminurie  acid. 

Erythrocyanilic  acid,  C4H404N4,H20,  decomp,  about  125° 
(explosively),  is  the  acid  corresponding  to  the  carmine-red  salts 
formed  by  the  action  of  aqueous  potassium  hydroxide  solution 
(1:1)  on  isocyanilic  acid.  Its  water  of  crystallisation  is  bound 
extremely  fast  and  is  not  removed  on  warming  in  a  high  vacuum. 
It  crystallises  from  methyl  alcohol  as  C4H404N4,Me0H.  These 
crystals  lose  about  20%  of  the  alcohol  in  8  days  under  a  high 
vacuum.  Metallic  salts  containing  no  water  have  been  prepared ; 
the  sodium,  C4H204N4Na2,  monohydrated  and  anhydrous  ammonium, 
silver,  copper,  and  barium  salts  are  described.  Heated  with  an 
excess  of  50%  potassium  hydroxide  solution  until  of  a  syrupy 
consistency,  ammonia  is  evolved  whilst  the  colour  gradually 
disappears ;  the  reaction  product  consists  largely  of  iV-hydroxy- 
triazoledicarboxylic  acid,  m.  p.  90°  (the  potassium  hydrogen  salt  is 
described). 

Analogously  with  the  formation  of  a  cyclic  nitroso  compound 
from  dibenzoylfuroxane  (cf.  Wieland  and  Gmelin,  A.,  1910,  i,  784), 
erythrocyanilic  acid  is  considered  to  be  a  C-nitroso  derivative  of 
N -hydroxypyrazole,  with  which  its  chemical  behaviour  fully  agrees. 

A.  C. 
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Azido-carbon  Disulphide.  II.  Reaction  of  Azido-carbon 
Disulphide  and  of  free  Thiocyanogen  with  Hydrogen 
Trinitride  [Azoimide]  in  certain  Non-aqueous  Solvents. 

F.  Wilcoxon,  A.  E.  McKinney,  and  A.  W.  Browne  (J.  Amer. 
Chem.  Soc.,  1925,  47,  1916—1921 ;  cf.  A.,  1924,  ii,  40,  42).— Azido- 
carbon  disulphide  reacts  with  azoimide  in  ethereal  solution 
according  to  the  equation  ( SCSN3  )2  4- 8HN3 = 2NH4*SCN +2S + 1 3N 2 . 
The  reaction  occurs  in  three  stages,  according  to  the  schemes 
(SCSN3)2  =  2N2  +  2S  +  (SCN)2,  (SCN)2  +  2HN3  =  2HSCN  +  3N,, 
HSCN+3HN3==NH4-SCN+4N2.  In  support,  it  is  shown  that 
free  thiocyanogen  reacts  with  azoimide  in  ethereal  solution  in 
accordance  with  the  equation,  (SCN)2+8HN3=2NH4SCN-f-llN2. 
Azido-carbon  disulphide  functions  as  a  source  of  free  thiocyanogen 
and  may  be  regarded  as  thiocyanogen  loosely  combined  with 
nitrogen  and  sulphur.  J.  S.  C. 

Rearrangement  of  Thiocyanates  into  Thiocarbimides.  0. 

Billeter  (Helv.  Chim.  Acta,  1925,  8,  337 — 338). — The  following 
mechanism  is  suggested  for  the  conversion  of  ally!  thiocyanate  into 
the  corresponding  thiocarbimide  : 

s— c=n  _ ^  s — c— n  s:c:n 

ch2*ch:ch2  ch2-ch*ch2  ch2:ch-ch2 

A  thiocyanate  of  the  general  formula  CNS-CHyCHiCHR  would  thus 
yield  a  thiocarbimide  derived  from  a  different  and  isomeric  radical  : 
SCN*CHR-CHICH2  (cf.  Claisen  and  Tietze,  this  vol.,  i,  389).  The 
cinnamyl  derivative,  CNS*CH2*CHICHPh,  is  decomposed  by  heat 
without  formation  of  a  thiocarbimide,  a  result  difficult  to  explain  if 
the  conversion  consists  merely  in  a  rearrangement  of  the  CNS  atoms, 
whereas  the  failure  of  the  nitrogen  atom  to  establish  a  linking  at 
the  opposite  end  of  the  C-chain  may  be  an  effect  of  steric  hindrance 
introduced  by  the  phenyl  group.  Preliminary  investigation  of  the 
action  of  nitrous  acid  on  the  amine  obtained  by  hydrolysis  of  the 
thiocarbimide  from  crotonyl  thiocyanate  shows  the  formation  an 
alcohol  different  from  crotonyl  alcohol.  M.  J. 

Preparation  of  Neutral  Phosphites  from  the  Hydrogen 
Esters.  (Mlle.)  M.  Janczak  ( Rocz .  Chem.,  1924,  4,  180 — 
181). — The  action  of  dialkyl  phosphites  on  their  sodium  salts  leads  to 
trialkyl  phosphites ;  the  sodium  salts  have  therefore  the  same 
structure  as  the  latter  and  contain  tervalent  phosphorus,  e.g., 
(RO)2Pm*ONa,  whilst  the  hydrogen  esters  themselves  have  the 
formula  (R0)2Pv(0)H ;  the  formation  of  the  sodium  salts  thus 
involves  tautomeric  change.  The  formation  of  neutral  esters  can 
also  be  brought  about  by  the  action  of  acetic  acid  on  the  above 
sodium  salts ;  the  change  is  accompanied  by  partial  conversion  of 
the  neutral  esters  into  alkylphosphinates,  (R0)2Pv(0)R.  The 
sodium  salts  are  immediately  decomposed  by  water,  but  not  by 
alcohol.  G.  A.  R.  K. 

Tautomerism  of  Dialkyl  Phosphites.  III.  T.  Milobedzki 

(Rocz.  Chem.,  1924,  4,  183 — 184;  cf.  preceding  abstract). — It  has 
been  suggested  by  Nylen  (Ber.,  1924,  57,  1023)  that  sodium  diethyl 
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phosphite  is  a  derivative  of  quinquevalent  phosphorus  from  its 
behaviour  towards  ethyl  chloroacetate ;  this  view  is  contradicted 
by  the  results  obtained  by  Janczak  (preceding  abstract),  which 
point-  to  the  existence  of  tautomerisms  between  pseudo-acids  of  the 
type  (R0)2Pv(0)H  and  true  acids,  (RO)2Pm(OH),  in  the  process 
of  salt  formation.  The  fact  that  Nyl6n  could  not  oxidise  the  salt  by 
means  of  iodine  in  aqueous  solution  is  due  to  the  fact  that  it  is 
immediately  decomposed  by  water.  The  corresponding  silver 
salt,  which  is  stable,  may  be  a  derivative  of  quinquevalent  phos¬ 
phorus  as  suggested  by  Stelling  (A.,  1924,  ii,  139).  G.  A.  R.  K. 

General  Method  of  Synthesis  of  Allyl  Compounds.  L. 

Bert  (Bull.  Soc.  chim.,  1925,  [iv],  37,  879 — 881). — A  further  account 
of  some  work  already  described  (this  vol.,  i,  803).  L.  F.  H. 

Reducing  Action  of  Organo-magnesium  Compounds.  J. 

Stas  (Bull.  Soc.  chim.  Belg.,  1925,  34,  188 — 190). — Magnesium 
propyl  bromide  reacts  with  dipropyl  ketone  to  yield  propylene  and 
dipropylcarbinol  in  addition  to  tripropylcarbinol  (35%),  whilst 
magnesium  isopropyl  bromide  reacts  with  diisopropyl  ketone  to  yield 
only  diisopropylcarbinol  and  propylene,  the  same  two  products, 
in  addition  to  ethyl  alcohol,  being  obtained  when  ethyl  isobutyrate 
is  substituted  for  the  ketone.  In  the  reaction  between  magnesium 
isopropyl  bromide  and  acetone,  no  dimethylcarbmol  could  be 
detected,  although  a  small  quantity  of  propylene  is  produced ; 
phorone  is  also  formed.  J.  W.  B. 

Noble  Metals  as  Catalysts  of  Hydrogenation  and  Dehydro¬ 
genation.  N.  D.  Zelinsky  and  M.  B.  Turowa-Pollak  (Ber., 
1925,  58,  [!?],  1298 — 1303). — The  activity  of  rhodium,  palladium, 
iridium,  platinum,  ruthenium,  and  nickel  towards  benzene  and 
cyclohexane  has  been  studied  under  similar  conditions.  The 
noble  metal  catalysts  are  prepared  by  soaking  fibrous  asbestos  in 
the  solution  of  the  metallic  chloride  and  subsequently  in  35% 
formaldehyde,  which  is  followed  by  treatment  with  50%  potassium 
hydroxide.  The  catalyst  is  washed  successively  with  water  and 
dilute  acetic  acid  and  dried  at  120°.  The  nickel  catalysts  are 
obtained  (I)  from  nickel  chloride,  formaldehyde,  and  potassium 
hydroxide,  followed  by  reduction  of  the  product  with  hydrogen  at 
300 — 350°,  (II)  by  reduction  of  nickel  carbonate  at  310 — 320°, 
(III)  by  heating  nickel  powder  in  hydrogen  at  310°,  (IV)  by  impreg¬ 
nating  asbestos  with  nickel  nitrate  solution,  ignition  of  the  product, 
and  subsequent  reduction  at  310°,  (V)  by  Sabatier’s  method,  (VI)  by 
depositing  nickel  on  clay.  Platinum,  iridium,  rhodium,  and 
ruthenium  cause  the  conversion  of  benzene  into  cyclohexane  within 
wide  limits  of  temperature  (100 — 180°).  At  200—210°,  dehydro¬ 
genation  occurs  to  some  extent  even  in  the  presence  of  hydrogen, 
except  in  the  case  of  iridium.  Palladium  is  a  somewhat  less 
effective  hydrogenating  catalyst,  the  full  activity  of  which  towards 
benzene  is  not  developed  below  155 — 180°.  Nickel  black  I  is  a 
very  efficient  hydrogenating  catalyst  at  100 — 210°,  whereas  nickel 
II  and  III  are  feeble  and  useless,  respectively.  Nickel  IV  is  active 
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at  about  130°,  nickel  V  between  130°  and  180°,  whereas  nickel  VI 
has  the  optimum  temperature  175 — 180°.  At  250 — 260°,  palladium, 
platinum,  iridium,  and  rhodium  still  cause  hydrogenation  of 
benzene,  whereas  ruthenium  is  almost  inactive.  At  300 — 310°, 
hydrogenation  is  observed  with  platinum  and  rhodium,  scarcely 
with  palladium,  and  inappreciably  with  iridium  and  ruthenium. 
Nickel  catalysts  I,  IV,  and  V  cause  marked  hydrogenation  at 
250 — 260°,  whereas  catalysts  II  and  VI  are  feebly  active.  All 
nickel  preparations  lose  their  power  of  causing  hydrogenation  at 
300 — 310°.  All  the  noble  metals  with  the  exception  of  ruthenium 
are  excellent  dehydrogenating  catalysts  at  higher  temperatures. 
Nickel  black  I  and  nickel  II  behave  similarly,  the  great  activity 
of  nickel  II  at  350 — 360°  being  particularly  remarkable  in  view  of 
its  feebly  hydrogenating  power.  At  250 — 260°,  ruthenium  dehydro¬ 
genates  cyclohexane,  but  also  causes  decomposition  of  the  benzene 
thus  produced  into  methane  and  hydrogen;  the  latter  change  is 
quantitative  at  300 — 310°.  Nickel  catalysts  I,  II,  and  VI  decompose 
benzene  similarly,  but  less  extensively,  at  350 — 360°,  whereas  with 
nickel  V  this  action  is  nearly  quantitative  at  300 — 310°.  Nickel 
VI  is  a  particularly  active  dehydrogenating  catalyst  at  300 — 310°. 

It  therefore  appears  that  the  specific  properties  as  a  reducing 
catalyst  towards  benzene  attributed  to  nickel  by  Sabatier  and 
Senderens  are  not  peculiar  to  this  metal,  which  can  frequently  be 
replaced  advantageously  by  platinum  or  palladium;  the  noble 
metals  are  less  liable  than  nickel  to  cause  secondary  decompositions. 

H.  W. 

Isomerisation  of  Decahydronaphthalene.  Transformation 
of  cis-  into  frans-Decahydronaphthalene  and  Dehydrogen¬ 
ation  of  Decahydronaphthalene.  N.  D.  Zelinski  and  M.  B. 
Turova-Poleak  {Ber.,  1925,  58,  [£],  1292 — 1298). — In  continu¬ 
ation  of  the  investigation  of  the  problem  of  the  individuality  of 
the  different  specimens  of  £rcms-decahydronaphthalene  (cf.  Zelinsky, 
this  vol.,  i,  123 ;  Eisenlohr  and  Polenske,  A.,  1924,  i,  1292 ;  Hiickel, 
this  vol.,  i,  31),  the  study  of  a  technical  decahydro-[3-naphthol  has 
been  undertaken.  The  latter  when  preserved  deposited  trans- 
decahydro-p-naphthol,  m.  p.  75°,  b.  p.  237°/742  mm.  The  liquid 
portion  on  distillation  yielded  eis-decahydronaphthalene,  b.  p. 
192 — 193°/741  mm.,  df's  0-8997,  nf'5  1-4871,  and  at  a  higher  tem¬ 
perature,  a  third  decahydro-^-naphthol,  b.  p.  122 — 123°/13  mm., 
239 — 240°/742  mm.,  df  0-9889,  nff  1-4973.  The  residue  remaining 
after  distillation  deposited  cis-decahydro-(S-naphthol.  The  liquid 
decahydro-  [i-naphthol  and  the  com  pound  are  converted  by 

potassium  hydrogen  sulphate  at  200°  into  the  same  octahydro- 
naphthalene.  Treatment  of  fraws-decahydro- (3-naphthol  with  fuming 
hydriodic  acid  at  290 — 340°  yielded  methyl-  and  1  :  2 -dimethyl - 
cyclohexane  together  with  products  of  higher  b.  p.  The  latter 
fractions  when  dehydrogenated  by  palladised  charcoal  appeared  to 
give  a  mixture  of  the  unknown  cycZodecane  and  2  :  8-dimethyl- 
dicyclo-[ 0  :  3  :  3]-octane.  The  method  of  isomerisation  is,  however, 
too  costly  to  permit  extended  application  and  a  more  suitable 
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process  is  found  in  the  use  of  aluminium  bromide.  This  causes 
nuclear  isomerisation  of  decahydronaphthalene  and  at  100°  trans¬ 
forms  cis-  into  iraw^-decahydronaphthalene.  The  latter  change 
can  be  effected  without  simultaneous,  deep-seated  isomerisation 
if  the  reaction  is  effected  at  the  atmospheric  temperature. 

The  presence  of  the  cis-  and  fraws-isomerides  in  technical  deca¬ 
hydronaphthalene  (cf.  Hiickel,  loc.  cit.)  is  confirmed  by  the  observ¬ 
ation  that  it  is  quantitatively  dehydrogenated  to  naphthalene 
only  after  four  successive  treatments  with  palladised  asbestos, 
whereas  a  single  treatment  suffices  in  the  case  of  imws-decahydro- 
naphthalene.  H.  W. 


Triangular  Benzene  Molecule.  C.  V.  Richard  (Sci.  Bulteno, 
1925,  Mar.  Suppl.). — From  a  consideration  of  the  magnetic  double 
refraction  of  the  liquid  compounds  of  the  benzene  series,  the  annexed 
formula  is  proposed  for  benzene. 


H 

<") 


C/K 

a)H /\'4> 

C<— >C 


Chemical  Abstracts. 


Isomeric  Transformations.  II.  Isomeration  of  Rings. 

S.  S.  Nametkin  (J.  Soc.  Phys.  Chim.  Russe  Univ.  Leningrad,  1924, 
55,  493 — 513;  cf.  A.,  1916,  i,  208). — A  theoretical  paper  in  which 
the  mechanism  of  the  conversion  of  small  into  larger  rings,  and 
vice  versa,  is  discussed.  T.  H.  P. 

Action  of  Ethyl  Hypochlorite  on  Mixed  Organo  Magnesium 
Compounds  and  on  Magnesium-amines.  J.  F.  Durand  and 
R.  Naves  {Bull.  Soc.  chim.,  1925,  [iv],  37,  717 — 723). — An  improved 
apparatus  for  the  preparation  of  ethyl  hypochlorite  by  Sandmeyer’s 
method  (A.,  1885,  1045;  1886,  607)  is  described.  The  reaction 
vessel  consists  of  a  series  of  bulbs  separated  by  constrictions,  and 
rubber  connexions  etc.  are  avoided,  contact  of  rubber  with  ethyl 
hypochlorite  being  liable  to  cause  dangerous  explosions.  The  cooling 
water  is  kept  at  0°  (cf.  Schafer,  A.,  1915,  ii,  389)  and  the  escape  of 
excess  of  chlorine  is  facilitated  by  aspiration.  The  alkaline  alcoholic 
solution  is  saturated  with  salt  and  the  operator  protected  by 
enclosing  the  whole  apparatus  in  metal  gauze.  Ethyl  hypochlorite 
thus  prepared  is  a  colourless  liquid,  b.  p.  36°/768  mm.,  d'l  T013, 
which  turns  yellow  in  the  light  with  liberation  of  chlorine  (cf. 
Taylor,  McMullin,  and  Gammal,  this  vol.,  i,  501).  With  magnesium 
phenyl  bromide  in  ethereal  solution  at  0°  it  yields  magnesium 
ethoxybromide  and  chlorobenzene  :  PhMgBr+ClOEt — >PhCl+ 
MgBr(OEt).  With  magnesium  anilinobromide,  the  reaction 
appears  to  follow  a  similar  course,  but  the  phenylchloroamine 
which  is  probably  first  formed  :  NHR*MgBr+C10Et — >NHR*C1+ 
MgBr(OEt),  immediately  undergoes  decomposition,  partly  into 
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azobenzene  and  partly  into  a  mixture  of  o-  and  p-chloroanilines. 
A  blue  substance  which  does  not  distil  without  decomposition  is 
also  formed.  R.  B. 

New  Type  of  Organic  Magnesium  Compounds.  V.  Thomas 
(Compt.  rend.,  1925,  181,  218 — 220). — In  the  reaction  between 
1  g.  atom  of  magnesium,  free  from  iron,  and  1  mol.  of  p-di-iodo- 
benzene  in  ethereal  solution,  some  of  the  latter  is  always  unchanged. 
With  2  g. -atoms  of  magnesium  about  80%  of  the  latter  enters  into 
combination  and  the  product,  on  treatment  with  water,  yields 
benzene,  traces  of  iodobenzene,  and  a  resinous  product  from  which 
a  substance  of  the  type  [(C6H4)2H20]„  was  isolated.  Of  the 
alternative  formulae  for  the  intermediate  magnesium,  compound 
which  is  formed,  C6H4(MgI)2  and  (C6H4)2Mg,  the  former  is  tentatively 
preferred.  The  compound  forms  additive  products  with  carbon 
dioxide  and  with  aldehydes.  Similar  results  were  obtained  with 
o-  and  w-di-iodobenzenes.  p-Di-iodothiophen  also  combines  with 
more  than  1  g.-atom  of  magnesium  per  mol.  S.  K.  T. 

Fission  of  p-Iodoxynitrobenzene  by  Alkali  Hydroxide. 

D.  Vorlander  and  K.  Buchner  (Ber.,  1925,  58,  [J5],  1291). — 
p-Iodoxynitrobenzene  is  decomposed  by  aqueous  potassium 
hydroxide  solution  with  formation  of  nitrobenzene,  j;-iodonitro- 
benzene,  and  iodic  acid.  With  silver  oxide  suspended  in  water  it 
gives  nitrobenzene  and  silver  iodate.  H.  W. 

Electrochemical  Oxidation  of  Iodobenzene,  o-Iodotoluene, 
and  p-Iodotoluene.  F.  Fichter  and  P.  Lotter  (Helv.  Chim. 
Acta,  1925,  8,  438—442). — Electrolytic  oxidation  of  iodobenzene 
in  an  emulsion  with  aqueous  sulphuric  acid,  with  a  lead  dioxide 
anode,  gives,  without  a  diaphragm,  quinol  and  iodine,  and,  with  a 
diaphragm,  benzoquinone  and  iodic  acid  with  partial  degradation 
of  the  former  to  fumaric  acid  and  carbon  dioxide.  When  glacial 
acetic  acid  solution  containing  a  little  concentrated  sulphuric  acid 
with  a  platinum  electrode  and  no  diaphragm  is  used,  iodosobenzene 
acetate  is  obtained.  In  acetic  acid-perchloric  acid  solution,  increase 
of  time,  temperature,  and  current  density  give  increasing  proportions 
of  p-di-iodobenzene  with  the  iodosobenzene.  Oxidation  in  acetic 
acid  solution  in  absence  of  mineral  acid  at  a  low  temperature  gives 
a  little  iodoxybenzene  as  well  as  iodosobenzene  acetate.  o-Iodo- 
toluene  in  an  emulsion  with  aqueous  sulphuric  acid  gives  a  small 
yield  of  o-iodobenzaldehyde  ( phenylhydrazone ,  m.  p.  80-5°)  and 
o-iodobenzoic  acid.  In  70%  acetic  acid  solution,  o-iodosobenzoic 
acid  is  produced.  It  is  obtained  in  better  yield  by  direct  oxidation 
of  o-iodobenzoic  acid  in  the  same  solvent.  p-Iodotoluene  in  aqueous 
sulphuric  acid  solution  with  a  lead  dioxide  anode  and  a  diaphragm 
gives  at  60°  p-iodobenzaldehyde  ( phenylhydrazone ,  m.  p.  121°)  and 
p-iodobenzoic  acid,  which  breaks  down  completely  into  iodic  and 
fumaric  acids  and  carbon  dioxide.  In  70%  acetic  acid  solution  with 
a  platinum  anode,  the  breakdown  is  checked,  and  the  same  products 
are  obtained  in  better  yield  with  a  small  quantity  of  p-iodoxybenzoic 
acid  exploding  at  227°  (cf.  Ortoleva,  A.,  1900,  i,  592,  200 — 202°). 
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Preparations  of  the  last-named  by  oxidation  of  p-iodobenzoic  acid 
and  ^5-iodotoluene  are  described.  M.  J. 

Some  Physical  Properties  of  Nitro  Compounds.  L. 

Desvergnes  {Mon.  Sci.,  1925,  [v],  15,  149 — 158). — Careful  measure¬ 
ments  were  taken  of  the  melting  points  of  various  nitro  compounds 
and  of  their  solubilities  in  water  and  in  twelve  common  organic 
solvents.  The  melting  points  found  were  :  m-dinitrobenzene,  90-0° ; 
5-trinitrobenzene,  122-45 — 122-5° ;  2  :  4-dinitrodiphenylamine, 
156 — 157°;  2:4:5:  2'-tetranitrodiphenylamine,  199 — 199-5°; 
hexanitrodiphenylamine,  238-5 — 240-0° ;  p-nitrotoluene,  52-06° ; 
2  : 4-dinitrotoluene,  70-15°.  These  compounds  are  all  very 
sparingly  soluble  in  water,  but  most  dissolve  readily  in  acetone, 
chloroform,  benzene,  and  especially  in  pyridine.  With  pyridine, 
however,  some  form  coloured  complexes ;  5-trinitrobenzene  forms 
brown  crystals,  softening  at  115 — 116°,  separable  into  a  brown, 
amorphous  substance,  m.  p.  >210°,  and  the  original  trinitrobenzene, 
and  2:4:5:  2'-tetranitrodiphenylamine  forms  orange-red  crystals 
separable  into  the  original  substance  and  a  red,  amorphous  powder, 
m.  p.  about  80°.  Hexanitrodiphenylamine  forms  with  pyridine 
deep  red  crystals  with  a  golden  reflection,  which,  when  heated 
quickly,  turn  yellow  and  melt  at  244 — 245°,  but  when  heated  in 
stages  melt  at  about  70°,  and  resolidify  to  melt  again  at  244 — 245°. 
This  compound  is  probably  [C6H2(N02)3]2NH,5C6H5N.  B.  W.  A. 

Preparation  of  Isonuclear  Bromonitronaphthalenes  from 
Corresponding  Derivatives  of  Tetrahydronaphthalene 
[Tetralin].  V.  Vesely  and  L.  K.  Chudozilov  ( Chem .  Listy, 
1925,  19,  260 — 264;  cf.  A.,  1923,  i,  550). — All  possible  isonuclear 
bromonitro-,  and  two  isonuclear  bromodinitro- naphthalenes  have 
been  prepared  from  the  corresponding  ar-bromonitro-  (or  -dinitro)- 
tetrahydronaphthalenes  by  dehydrogenation,  e.g.,  by  introducing 
2  atoms  of  bromine,  and  subsequently  detaching  2  mols.  of  hydro¬ 
gen  bromide  by  heating.  The  following  new  substances  are 
described  :  Q-bromo-5-nitrotetrahydronaphthalene,  m.  p.  101 — 102°  ; 
5-bromo-6- nitrotetrahydronaphthalene ,  m.  p.  50 — 51-5°;  1-bromo- 
2-nitronaphthalene,  m.  p.  98 — 99°;  Q-bromo-1  -nitrotetrahydro¬ 
naphthalene,  m.  p.  50 — 51°;  2-bromo-3-nitronaphthalene,  m.  p. 
82 — 83° ;  6-bromo-l -nitrotetrahydronaphthalene,  m.  p.  106—106-5°  ; 

1  -bromo-3-nitronaphthalene,  m.  p.  128 — 129°;  7 -bromo-5-nitrotetra- 
hydronaphthalene,  m.  p.  76 — 76-5° ;  3-bromo-l-nitronaphthalene, 
m.  p.  97 — 98°;  8-bromo-5-nitrotetrahydronaphthalene,  m.  p.  68 — 69° : 
5-bromo-Q  :  8-dinitrotetrahydronaphthalene,  m.  p.  93 — 94°;  1  -bromo- 

2  :  4-dinitronaphthalene,  m.  p.  151 — 152°;  6-bromo-5  : 1-dinitro- 

tetrahydronaphthalene,  m.  p.  135 — 136°;  2-bromo-l  :  3-dinitro- 
naphthalene,  m.  p.  183 — 184°.  B.  F. 

Derivatives  of  2-Methylnaphth.alene.  K.  Dziewoeski,  J. 
Schoen6\wnta,  and  E.  Waldmann  {Ber.,  1925,  58,  [£],  1211 — 
1218). — 2-Methylnaphthalene-6-sulphonic  acid  is  prepared  in  about 
80%  yield  by  the  action  of  a  slight  excess  of  sulphuric  acid  {d  1-84) 
on  2-methylnaphthalene  during  5 — 6  hrs.  at  90 — 100°  and  is  con- 
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veniently  isolated  as  the  barium  salt.  The  sodium  salt,  ethyl 
2-methylnaphthalene-Q-sulphonate,  m.  p.  79 — 80°,  2 -methylnaph- 
thalene-Q-sulphochloride,  m.  p.  97 — 98°,  and  2-methylnaphthalene- 
Q-sulphonamide,  m.  p.  205 — 206°,  are  described.  The  sodium  salt 
is  transformed  by  molten  potassium  hydroxide  at  280 — 300°  into 
Q-hydroxy -2-methylnaphthalene,  m.  p.  128 — 129°  (Q-methoxy-2- 
methylnaphthalene,  m.  p.  78 — 79° ;  6-benzoxy -2-methylnaphthalene , 
m.  p.  128 — 129°).  6-Hydroxy-2-methylnaphthalene  is  converted 
by  sodium  nitrite  and  zinc  chloride  in  aqueous  alcoholic  solution 
into  5-nitr oso-6-hy dr oxy -2-methylnaphthalene,  m.  p.  119 — 120°  (the 
zinc  and  sodium  salts  are  described),  which  is  oxidised  by  nitric  acid 
(d  1*25)  to  5-nitro-6-hydroxy-2-methylnaphthalene,  m.  p.  81 — 82°. 
5-Amino-6-hydroxy-2-methylnaphthalene,  m.  p.  155 — 157°  (decomp.), 
prepared  by  the  action  of  hydrogen  sulphide  and  dilute  ammonia 
on  the  barium  salt  of  5-nitroso-6-hydroxy-2-methylnaphthalene,  is 
oxidised  by  potassium  dichromate  and  dilute  sulphuric  acid  to 
2 -methyl-5  :  6- naphthoquinone ,  m.  p.  131 — 132°.  5-Benzeneazo- 
Q-hy  dr  oxy -2-methylnaphthalene,  m.  p.  135 — 136°,  5  :  4 ' -nitrobenzene- 
azo-Q-hydroxy-2-methylnaphthalene,  m.  p.  244 — 245°,  and  5 -benzeneazo- 
Q-hydroxy -2-methylnaphthalene  A' -sulphonic  acid  are  described.  Treat¬ 
ment  of  6-hydroxy-2-methylnaphthalene  with  ammonia  and 
ammonium  sulphite  at  150°  under  pressure  yields  6-amino-2-methyl- 
naphthalene,  m.  p.  129 — 130° ;  the  corresponding  acetyl  derivative, 
m.  p.  155 — 156°,  is  oxidised  by  potassium  permanganate  in  the 
presence  of  magnesium  sulphate  to  Q-acetamido-2-naphthoic  acid, 
m.  p.  271 — 272°,  which  is  hydrolysed  by  hydrochloric  acid  to 
Q -amino -2 -naphthoic  acid,  m.  p.  222 — 223°;  the  presence  of  the 
amino  group  in  position  6  is  established  by  the  non-identity  of  this 
acid  with  the  other  theoretically  possible  isomeric  amino-2-naphthoic 
acids  which  have  been  described  previously.  H.  W. 

Reaction  between  Aryl  Sulphonates  and  Organo-magnesium 
Halides.  H.  Gilman,  N.  J.  Beaber,  and  C.  H.  Myers  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  2047 — 2052;  cf.  this  vol.,  i,  802). — Interaction 
of  aryl  sulphonates  with  organo-magnesium  halides  takes  place 
according  to  the  general  equation  R •  S 020 Ar  -j-  R  'MgX = R  •  S  02R '  + 
ArOMgX,  giving  a  sulphone  and  a  phenol.  This  is  in  keeping  with 
the  general  behaviour  of  aryl  sulphonates,  which  show  a  closer 
resemblance  to  aryl  carboxylates  than  to  alkyl  sulphonates.  To 
obtain  complete  reaction  between  the  Grignard  reagent  and  the 
aryl  sulphonate,  it  is  necessary  to  reflux  the  reactants  in  dry  toluene. 
4  :  4 '-Diphenyl  di-^-toluenesulphonate,  m.  p.  189 — 190°,  is  described, 
and  the  following  new  sulphones  were  prepared :  p-anisyl-^>-tolyl- 
sulphone,  m.  p.  159°,  and  cc-naphthyl-p-tolylsulphone,  m.  p.  119°. 
Magnesium  ethyl  iodide  and  phenyl  ^p-toluenesulphonate  yielded  an 
oil.  Magnesium  w- butyl  bromide  afforded  phenol  and  a  sulphur 
compound,  m.  p.  109°,  together  with  _p-tolyl  w- butyl  sulphide. 
Magnesium  isoamyl  bromide  yielded  phenol,  diisoamyl,  p -tolyl  iso- 
amyl  sulphide,  b.  p.  150 — 155°/15  mm.,  and  two  sulphur  compounds, 
b.  p.  190 — 195°/15  mm.,  and  m.  p.  128 — 128-5°,  respectively,  the 
former  being  probably  p-tolylisoamylsulphone.  Magnesium  cyclo- 
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hexyl  chloride  and  phenyl  p-toluenesulphonate  yielded  a  small 
proportion  of  phenol  and  an  oil,  whilst  magnesium  benzyl  chloride 
afforded  a.  sulphur  compound,  m.  p.  166 — 167°.  F.  G.  W. 

Action  of  Mercuric  Acetate  on  o-Chloroaniline.  L.  Vec- 
chiotti  and  A.  Michetti  ( Gazzetta ,  1925,  55,  372 — 384;  cf.  A., 
1924,  i,  957). — The  action  of  mercuric  acetate  on  o-chloroaniline  in 
aqueous  or  aqueous-alcoholic  solution  yields  four  mercury  deriv¬ 
atives  :  (1)  o-Chloroaniline-p-mercuriacetate,  NH2*C6H3Cl,Hg,OAc, 

white  needles,  m.  p.  134°,  which  forms  an  acetyl  derivative, 
NHAc*C8H602ClHg,  m.  p.  238 — 239°,  this  giving  o  :  ^-dichloro- 
acetanilide  when  treated  in  acetic  acid  solution  with  calcium 
chloride  and  chlorine.  The  corresponding  hydroxide, 
NH2-C6H3Cl*Hg-OH, 

and  the  chloride  decompose  without  melting  at  205°  and  174°, 
respectively.  When  digested  with  excess  of  sodium  thiosulphate 
solution,  the  acetate  is  converted  into  mercury  di-m-chloro-p-amino- 
phenyl,  Hg(C6H3Cl*NH2)2,  m.  p.  138°.  (2)  An  isomeric  o-chloro- 

anilinemercuriacetate,  yellow  needles,  m.  p.  143°,  obtained  in  small 
amount  and  not  investigated  further.  (3)  o -Chloroaniline-4  :  6- 
dimercuriacetate,  NH2*C6H2Cl(Hg*OAc)2,  decomposing  at  220°.  The 
corresponding  hydroxide,  NH2,C6H2Cl(Hg-OH)2,  and  chloride 
decompose  respectively  at  250°  and  190°.  The  acetyl  derivative 
of  the  acetate  has  m.  p.  230°  and  yields  2:4:  6-trichloroacetanilide 
when  mixed  in  acetic  acid  solution  with  alcoholic  calcium  chloride 
and  subjected  to  the  action  of  chlorine ;  the  acetyl  derivative  of  the 
chloride  decomposes  at  276°.  Treatment  of  the  dimercuriacetate 
with  sodium  thiosulphate  solution  yields  a  compound,  which  decom¬ 
poses  at  200°,  and  is  either  4 :  6-mercuri-2-chloroaniline  (I),  or 
4  :  Q-dimercuribis-o-cMoroaniline  (II).  (4)  o-ChloroanilineA  :  5 -di¬ 
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mercuriacetate,  m.  p.  232°,  which  forms  an  acetyl  derivative,  m.  p. 
230° ;  the  latter  gives  2:4:  5-triehloroacetanilide  when  treated 
in  acetic  acid  solution  with  calcium  chloride  and  chlorine.  Treat¬ 
ment  of  this  dimercuriacetate  with  sodium  thiosulphate  solution 
yields  4  :  5-mercuri-2-chloroaniline  (III)  or  4  :  5-dimercuribis- o- 
chloroaniline  (IV),  which  decomposes,  without  melting,  at  160°. 

T.  H.  P. 

Influence  of  Acetyl  Chloride  on  the  Nitration  of  Acetanilide 
and  Dimethylaniline .  A.  Chrzaszczewska  and  (Mule.  )  M.  Biata 
( Rocz .  Chem.,  1925,  5,  77 — 95;  cf.  this  vol.,  i,  956  and  Menke, 
ibid.,  i,  386). — The  nitration  of  acetanilide  and  of  dimethylaniline  has 
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been  studied,  under  various  conditions  and  in  various  solvents.  In 
particular,  the  effect  of  the  addition  of  acetyl  chloride  as  a  dehydr¬ 
ating  agent  to  the  reaction  mixture  has  been  investigated.  In 
general,  this  increases  the  yield  of  nitro  derivatives,  and,  in  the  case 
of  dimethylaniline,  increases  the  yield  of  ortho-  at  the  expense  of 
the  para-nitro  derivative.  It.  T. 

Sodium  Arsenite  as  a  Reagent  for  Loosely  Combined 
Reactive  Oxygen,  Sulphur,  and  Nitrogen.  A.  Gutmann  (Z. 
anal.  Chem.,  1925,  66,  224 — 242). — Alkaline  solutions  of  sodium 
arsenite  react  readily  with  organic  and  inorganic  compounds  con¬ 
taining  loosely  combined  oxygen,  sulphur,  or  nitrogen  with  the 
formation  of  sodium  arsenate  and  compounds  containing  less  sulphur, 
oxygen,  or  nitrogen.  Sodium  ethyl  thiosulphate  yields  first  sodium 
thioethyl  peroxide,  then  sodium  sulphide  and  sulphite  and  ethyl 
mercaptan.  Ethyl  p-toluenethiosulphonate  gives  sodium  toluene- 
sulphonate  and  ethyl  mercaptan,  and  dimethylaniline-iV'-oxide 
and  quinine  oxide  are  reduced  to  dimethylaniline  and  quinine, 
respectively,  but  dibenzylsuiphoxide,  p-benzoquinone,  and  benzalde- 
hyde  are  not  affected  by  sodium  arsenite.  Nitric  oxide  is  reduced 
to  nitrous  oxide  and  nitrosobenzene  to  a  zoxy benzene,  but  nitroso- 
methylurethane  yields,  owing  to  side-reactions,  a  variety  of  products, 
among  which  are  nitrogen,  methylamine,  ammonia,  methane, 
formic  acid,  and  diazomethane ;  on  the  other  hand,  nitrosodimethyl- 
aniline  and  nitrosophenol  are  unattacked  by  the  reagent.  Sodium 
p-diazobenzenesulphonate  yields  nitrogen  and  sodium  benzene- 
sulphonate,  nitrosoacetanilide  gives  benzene,  nitrogen,  and  sodium 
acetate,  and  phenylbenzoylnitrosoamine,  benzene,  nitrogen,  and 
sodium  benzoate.  Ethyl  and  amyl  nitrates  are  reduced  to  nitrites 
which  are  saponified  by  the  alkali,  giving  the  corresponding  alcohol ; 
glyceryl  trinitrate  is,  however,  not  reduced.  The  reduction  of 
nitrobenzene  to  azoxybenzene  suggests  that  2  mols.  of  nitro¬ 
benzene  contain  three  quadrivalent  oxygen  atoms.  Hydroxyl - 
amine  and  its  principal  organic  derivatives  are  reduced  to  ammonia 
or  the  corresponding  primary  amine.  With  alkaline  sodium  arsenite, 
diethyl  disulphide  gives  ethyl  mercaptan,  dithiocyanogen  and 
cyanogen  sulphide  each  give  thiocyanic  acid,  phenyl  thiocyanate 
yields  thiophenol,  and  ethyl  thiocyanate  sodium  cyanide  and 
ethyl  mercaptan.  Sodium  thiosulphate  and  the  polythionates 
(other  than  dithionates)  are  converted  by  sodium  arsenite  into 
sulphide  and  sulphite,  cupric  sulphide  is  reduced  to  cuprous,  and 
organic  polysulphides  to  monosulphides.  Azides  are  converted 
by  the  reagent  into  primary  amines  with  the  evolution  of  nitrogen. 

A.  R.  P. 

Asymmetric  Nitrogen  Atom.  IV.  Function  of  Solvate 
Formation  in  the  Decomposition  of  Asymmetric  Amine- 
Ammonium  Salts.  E.  Wedekind  and  H.  Uthe  ( Ber .,  1925, 
58,  [J5],  1303 — 1307 ;  cf.  this  vol.,  i,  678). — Further  evidence  in 
favour  of  the  view  that  the  acceleration  of  the  decomposition 
of  d  -  phenyl  benzylmethyl  -  fi  -  phenylmethylaminoethylammonium 
nitrate,  NMePh(CH2Ph)(CH2*CH2*NMePh)*N03,  in  chloroform 
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solution  by  aniline  is  due  to  solvate  formation  is  derived  from  a 
study  of  the  rate  of  loss  of  aniline  when  a  solution  of  the  salt  in 
this  solvent  is  heated  under  specified  conditions  and  from  the 
observation  that  the  specific  rotation  of  the  salt  in  media  of  low 
dielectric  constant  and  pronounced  tendency  towards  the  formation 
of  molecular  compounds  (chloroform,  aniline,  methylaniline)  is 
much  higher  than  in  solvents  of  high  dielectric  constant  (acetone, 
methyl  alcohol) ;  with  chloroform,  the  salt  yields  a  stable  compound 
(+ICHCI3).  The  decomposition  appears  to  depend  on  initial 
solvate  formation  accompanied  by  exaltation  of  the  specific 
rotation,  followed  by  racemisation  due  to  irreversible  decomposition, 
yielding  phenylmethyl-p-phenylmethylaminoethylamine,  benzyl 
nitrate,  and  aniline ;  the  last  two  substances  react  with  formation 
of  phenylbenzylamine  nitrate,  to  which  the  enhanced  electrical 
conductivity  of  the  solution  is  due.  H.  W. 

Reduction  of  Nitrosophenols  with  Alkali  Sulphides.  A. 

Porai-Koschitz  ( Chem.-Ztg .,  1925,  49,  595 — 596). — The  reduction 
of  ^-nitrosophenol  by  passing  hydrogen  sulphide  into  its  strong 
ammoniacal  solution  gives  85 — 88%  of  the  theoretical  yield  of  pure 
p-aminophenol.  Using  very  concentrated  sodium  sulphide  for  the 
reduction  and  ammonium  sulphate  to  precipitate  the  aminophenol 
gave  90%  yields  of  a  less  pure  product.  [Cf.  B.,  1925,  702.] 

B.  W.  A. 

Fluorescence  of  the  Principal  Photographic  Developers. 

A.  Lumiere,  L.  Lumiere,  and  A.  Seyewetz  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  700—704). — A  number  of  diamines,  polyhydric  phenols,  and 
aminophenols  have  been  examined  for  fluorescence  in  the  solid 
state  and  in  aqueous  solution,  alone  and  in  the  presence  of  sodium 
sulphite  or  carbonate.  In  the  solid  state,  p-phenylenediamine, 
its  methyl  derivatives,  and  to  a  lesser  extent  its  monoacetyl  deriv¬ 
ative,  show  a  deep  violet  fluorescence,  whilst  the  isomeric  o-  and 
ra-compounds  are  non-fluorescent,  as  are  the  Hydrochlorides  of 
all  these  bases.  Of  the  dihydric  phenols,  only  quinol  and  chloro- 
quinol  show  a  slight  fluorescence  in  the  solid  state,  and,  similarly, 
of  the  aminophenols,  only  the  ^-derivatives  are  fluorescent.  The 
hydrochloride  of  p-aminophenol  is  slightly  fluorescent,  although 
the  free  base  is  not,  and,  similarly,  ^-methylaminophenol  sulphate 
is  strongly  fluorescent,  whilst  the  base  is  only  feebly  so. 

Some  substances,  such  as  acetyl-^-phenylenediamine  and  the 
hydrochlorides  of  ^-aminophenol,  diaminophenol,  triaminophenol, 
and  diaminoresorcinol,  which  are  fluorescent  in  the  solid  state,  give 
solutions  which  are  non-fluorescent  even  in  the  presence  of  sodium 
sulphite  or  carbonate.  In  most  cases,  the  substances  which  give 
non-fluorescent  aqueous  solutions  give  fluorescent  solutions  on  the 
addition  of  sodium  sulphite  or  carbonate.  Sodium  2  :  1 -amino - 
naphthol-6-sulphonate  (eikonogen),  which  is  feebly  fluorescent  in 
the  solid  state,  gives  an  aqueous  solution  the  intense  fluorescence  of 
which  is  partly  destroyed  by  alkali  sulphite  or  carbonate.  On  the 
other  hand,  the  non-fluorescent  hydrochlorides  of  ^-phenylene- 
diamine  and  its  methyl  derivatives,  ^-aminophenol,  p-dimethyl- 
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aminophenol  and  its  sulphate,  pyrocatechol,  and  quinolsulphonic 
acid,  yield  solutions  the  fluorescence  of  which  varies  according  to  the 
presence  or  absence  of  alkali  sulphite  and  carbonate.  p-Methyl- 
aminophenol  sulphate  is  readily  distinguished  from  ^-aminophenol 
by  its  intense  fluorescence  (cf.  A.,  1924,  i,  980 ;  this  vol.,  ii,  604). 

R.  B. 

Naphthalene  Derivatives.  M.  Tanaka  ( Chem .  News,  1925, 
131,  49 — 50). — i- 1 odo -l -naphthyl  ethyl  ether,  m.  p.  435°,  is 
obtained  by  means  of  the  diazo  reaction  from  4-amino- 1 -naphthyl 
ethyl  ether,  or,  better,  by  treatment  of  a-naphthyl  ethyl  ether  with 
iodine  and  iodic  acid  in  boiling  glacial  acetic  acid  solution.  Heated 
with  l-iodo-5-nitronaphthalene  and  copper  powder,  it  yields  a 
substance,  m.  p.  223°,  which  is  probably  an  impure  specimen  of 
5-nitro-4'-ethoxy-l  :  1 '-dinaphthyl.  G.  M.  B. 

Fluorescent  Derivative  of  (3-Naphthol.  A.  Sakoschanasky 
{Chem.  News,  1925,  131,  39). — The  compound 
NMe2-C6H4*CH(OH)-CCl3, 

formed  by  the  action  of  chloral  hydrate  on  dimethylaniline,  reacts 
with  (3-naphthol  at  200°,  giving  a  substance  which  shows  strong 
reddish-green  fluorescence  in  concentrated  sulphuric  acid  solution. 
Chloral  hydrate  reacts  with  (3-naphthol  at  high  temperatures,  giving 
a  non-fluorescent  substance.  B.  F. 

Complex  Compounds  of  Pyrocatechol  and  Pyrogallol  with 
Acids  of  the  Molybdenum  Group.  L.  Fernandes  ( Gazzetta , 
1925,  55,  424—440;  cf.  A.,  1923,  i,  1100;  this  vol.,  ii,  71).— 
Organic  compounds  containing  two  hydroxyl  groups  in  the  ortho- 
position  react  to  give  complex  derivatives  with  salts  of  molybdic, 
tungstic,  and  uranic  acids.  These  compounds  are  regarded  as  de¬ 
rived  from  the  hypothetical  diaquo  acids  of  the  type  [X04(H20)2]H2. 
Two  series  are  obtained  accordingly  as  one  or  both  water  molecules 
are  displaced,  giving  derivatives  of  [X03(H20)R]H2,  or  [X02R2]H2. 
The  intense  colour  of  these  derivatives,  especially  those  of  the 
second  type,  indicates  that  the  organic  groups  are  held  by  co¬ 
ordination  valencies,  and  that  the  water  molecules  in  the  original 
acid  are  also  to  be  regarded  as  water  of  constitution.  Compounds 
of  the  first  type  are  easily  obtained  by  evaporating  to  crystallisation 
solutions  of  the  phenolic  substance  and  the  inorganic  salt.  The 
derivatives  of  the  second  type  must  be  prepared  in  alcoholic  solution, 
since  in  aqueous  solution  the  entrance  of  the  second  organic  molecule 
into  the  co-ordination  group  is  prevented  by  the  active  mass  of 
the  water  present.  The  pyrogallol  derivatives  are  in  general  more 
stable  than  those  of  pyrocatechol.  The  diguanidine,  monoguanidine, 
and  monothallous  salts  of  pyrogallol  aquomolybdic  acid, 
[Mo03(H20)(C6H403)]H2, 

were  prepared ;  the  first  of  these  is  dark  red,  the  others  are  chestnut 
colour.  The  diguanidine  and  monothallous  salts  of  dipyrogallol 
molybdic  acid,  [Mo02(C6H403)2]H2,  are  respectively  red,  easily  soluble 
in  water  and  alcohol,  and  chestnut  in  colour.  The  mono -ammonium, 
-potassium,  and  -thallous  salts  of  pyrocatechol  aquotungstic  acid, 
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[W03(H20)(C6H402)]H2,  were  obtained;  the  first  and  last  of  these 
are  dark  brown  in  colour  :  the  potassium  salt  varies  in  colour 
according  to  the  conditions  of  preparation.  Ammonium  dipyro- 
catechol  tungstate,  [W02(C6H402)2]HNH4,  is  almost  black  and  ex¬ 
tremely  soluble  in  water.  Mono -ammonium,  -potassium,  and  -thallous 
salts  of  pyrogallol  aquotungstic  acid,  [W03(H20)(C6H403)]H2,  and 
ammonium  dipyrogallol  tungstate  are  all  chestnut  in  colour.  Pyridine 
pyrocatechol  aquouranate,  pyridine  dipyrogallol  uranate,  the  mono¬ 
ammonium,  -pyridine,  and  -thallous  salts  of  pyrogallol  aquouranic 
acid,  [U03(H20)(C6H403)]H2,  and  pyridine  dipyrogallol  uranate  are 
all  chestnut  in  colour  except  the  ammonium  pyrogallol  aquouranate, 
which  is  yellow.  F.  G.  T. 


Derivatives  of  iso-p-Naphthyl-3  :  4-dihydroxy-a-naphthyl- 
sulphone.  O.  Hinsberg  ( Ber .,  1925,  58,  [. B ],  1335 — 1339  ;  cf. 
A.,  1919,  i,  202). — ^-Naphthyl- 3  :  4- dihydroxy -a-napkihylsulpkone, 
m.  p.  172°,  is  prepared  by  the  action  of  B-naphthaquinone  on 
2-naphthalenesulphinic  acid  in  the  presence  of  aqueous  acetic  acid 
at  the  atmospheric  temperature.  It  is  converted  at  170 — 180° 
probably  into  the  corresponding  quinone  sulphoxide,  which  partly 


SOC10H7 


SOC  H  v  during  the  process  and  partly  during 
if'  7  the  subsequent  purification  with 
||  acetic  acid  and  water  become  poly- 


k  A  j. O  HOk  Jl  )  merised  to  the  substance  (I),  m.  p. 

X  HO  ^5 — 100°,  the  position  of  which  in 

O  ^  the  iso  series  is  established  by  its 

low  m.  p.,  ready  solubility  in  organic  media,  and  ability  to 
crystallise  -f-CHCl3;  with  o-phenylenediamine,  it  yields  an  azine, 
^46-^28^4^2^25  m-  P-  (+CHC13)  120 — 130°.  (3-Naphthyl-3  :  4-di- 
hydroxy-  a-naphthylsulphone  is  oxidised  by  potassium  dichromate 
and  acetic  acid  to  $-naphthyl-\-$-naphthaquinonylsulphone,  m.  p. 
187°,  which  with  o-phenylenediamine  affords  the  azine,  C26H1602N2S, 
m.  p.  230°.  The  quinone  appears  to  undergo  polymerisation  when 
heated  with  glacial  acetic  acid ;  with  o-phenylenediamine  the  pro¬ 
duct  of  the  change  yields  an  azine,  C46H28°6N2S2>  m •  P-  80—125°, 
apparently  related  to  the  compound,  C46H2804N2S2,  described  above 
as  sulphone  to  sulphoxide.  H.  W. 


Dehydrogenation  of  Cholesterol.  O.  Diels  and  W.  Gadke 
(Ber.,  1925,  58,  [U],  1231 — 1233). — When  cholesterol  is  heated  at  a 
gradually  increasing  temperature  with  palladised  active  charcoal  in 
a  quartz  vessel  water  is  first  lost,  followed  at  a  somewhat  higher 
temperature  by  isooctane  or  isooctylene  and  possibly  methane. 
The  reaction  products  of  highest  b.  p.  contain  a  crystalline  hydro¬ 
carbon,  m.  p.  254 — 255°,  which  closely  resembles  anthracene ; 
elementary  analyses  and  determinations  of  mol.  wt.  indicate  the 
formula  C17H14.  The  same  product  is  obtained  from  cholesterylene. 

H.  W. 


a-Paltreubyl  Alcohol,  an  Inactive  Form  of  (3-Amyrin. 

K.  A.  Vesterberg  (Bull.  Soc.  chim.,  1925,  [iv],  37,  742 — 744). — - 
Crystallographic  measurements  on  the  acetates  of  p-amyrin  and  of 


ORGAMC  CHEMISTRY. 


i.  1063 


a-paltreubyl  alcohol  confirm  the  view  previously  expressed  (Jung- 
fleisch  and  Leroux,  A.,  1906,  i,  525)  that  a-paltreubyl  alcohol  is  an 
inactive  form  of  S-amyrin.  R.  B. 

Substituted  Thiocarbamides.  V.  Synthesis  of  Thiocarb- 
amides  from  Aminoethanols,  and  of  Thiazolidine  Derivatives. 

F.  B.  Dains,  R.  Q.  Brewster,  I.  L.  Malm,  A.  W.  Miller,  R.  V. 
Maneval,  and  J.  A.  Sultzaberger  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  1981 — 1989;  cf.  A.,  1923,  i,  62). — ft-p-Xylylaminoethyl  alcohol 
(N-hydroxyethyl-p-xylidine),  m.  p.  57°,  b.  p.  206°/40  mm.,  was 
prepared  by  heating  ethylene  chlorohydrin  with  2  equivalents  of 
p-xylidine  at  135°  for  12  hrs.  ft-p- Brora ophe nyla minoethyl  alcohol 
(. N -hydroxy  ethyl-p-bromoaniline ),  m.  p.  93°,  was  obtained  by  heating 
ethylene  oxide  with  p-bromoaniline  at  75°  under  pressure.  p-Xylyl- 
thiocarbimide  (cf.  Dyson  and  George,  A.,  1924,  i,  1057),  b.  p.  249 — 
251°,  was  obtained  by  the  action  of  acetyl  chloride  on  di-p-xylyl- 
thiocarbamide.  The  following  disubstituted  thiocarbamides, 
obtained  by  the  condensation  of  appropriate  amines  and  thio- 
carbimides  in  alcoholic  solution,  are  described  :  a-p -bromophenyl- 
P-p -tolyl-,  m.  p.  184°;  a-p-bromophenyl-ft-a-naphthyl-,  m.  p.  188°; 
a-phenyl-ft-p-xylyl- ,  m.  p.  133°;  a-p-tolyl-ft-p-xylyl-,  m.  p.  140°; 
a-o-tolyl-ft-p-xylyl-,  m.  p.  139°.  Disubstituted  ft-hydroxyethylthio- 
carbamides,  NR(CH2*CH2*OH)*CS*NHR',  are  obtained  smoothly 
by  the  condensation  of  the  appropriate  arylaminoethyl  alcohol 
with  a  thiocarbimide.  When  heated  with  halogen  acids,  carbonyl 
chloride,  or  other  acid  chlorides,  or,  less  smoothly,  by  the  action 
of  heat  alone,  the  thiocarbamides  are  converted  into  the  corre- 
qjj _ r;jj  ^ 

sponding  thiazolidines ,  .  o  ^S.  The  following  derivatives 

NR'CXR 

of  a-(p-hydroxyethyl)thiocarbamide  are  described :  aft-diphenyl-, 
m.  p.  108°;  a-phenyl-ft-p-tolyl- ,  m.  p.  101°  ( thiazolidine ,  m.  p.  113°); 
ft-phenyl-a-p-tolyl-,  m.  p.  120°  ( thiazolidine ,  m.  p.  127°) ;  aft-di-p- 
tolyl-,  m.  p.  130°;  a-phenyl-ft-o-iolyl- ,  m.  p.  94°;  a-p-tolyl-ft-o-tolyl-, 
oil  (thiazolidine,  m.  p.  110°;  cf.  Will  and  Bielschowski,  A.,  1882, 
1090) ;  a-phenyl-ft-o-anisyl-,  oil  ( thiazolidine ,  m.  p.  103°) ;  ft-phenyl- 
a-o-anisyl-,  m.  p.  143°  (thiazolidine,  m.  p.  144°;  cf.  Foerster,  A., 
1888,  944);  a -phenyl-ft-{a-naphthyl-)  ( thiazolidine ,  m.  p.  130°); 
a-p -bromophenyl-ft-phenyl- ,  m.  p.  98°  ( thiazolidine ,  m.  p.  113°); 
a-phenyl-ft-p-bromophenyl-,  m.  p.  131°  ( thiazolidine ,  m.  p.  112°); 
a-p-tolyl-ft-p-bromophenyl-,  m.  p.  137°  ( thiazolidine ,  m.  p.  97°) ; 
a-p-bromophenyl-ft-p-tolyl-,  oil  ( thiazolidine ,  m.  p.  145°) ;  a-p -bromo- 
phenyl-ft-a-naphthyl- ,  m.  p.  60°  ( thiazolidine ,  m.  p.  127°) ;  ft-p-bromo- 
phenyl-a-(ix-naphthyl)-,  oil  ( thiazolidine ,  m.  p.  165°) ;  a-p -bromo- 
phenyl-ft-aUyl- ,  m.  p.  96° ;  ft-p-tolyl- a-p-xylyl- ,  m.  p.  107°  ( thiazol¬ 
idine ,  m.  p.  112°) ;  ft-o-tolyl-a-p-xylyl- ,  oil  ( thiazolidine  picrate,  m.  p. 
179°);  aft-di-p-xylyl-,  oil  ( thiazolidine ,  m.  p.  86°);  a -phenyl-ft- 
methyl-,  m.  p.  69°  ( thiazolidine ,  m.  p.  45°) ;  ft-phenyl-a-methyl- , 
m.  p.  95°  ( thiazolidine ,  m.  p.  89°) ;  ft-phenyl-a-ethyl- ,  m.  p.  152° 
(thiazolidine,  perchlorate,  m.  p.  90°) ;  a -phenyl- ft-ethyl- ,  m.  p.  97° 
(thiazolidine,  m.  p.  42°,  perchlorate,  m.  p.  68°);  ft  -  phenyl-  a-bc  nzyl  - , 
m.  p.  110°  (thiazolidine,  m.  p.  100°);  and  a-phenyl-ft-benzyl- ,  oil 
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{thiazolidine  perchlorate,  m.  p.  85°).  When  the  above  hydroxy  - 
ethylthiocarbamides  are  treated  with  mercuric  oxide  in  benzene, 
oxazolidines  are  produced.  The  latter  are  also  obtained  by  the 
action  of  lead  hydroxide  and  ammonia  or  aniline  in  alcoholic  solu¬ 
tion,  no  traces  of  the  expected  guanidines  being  formed.  Ethylene 
chlorohydrin  also  acts  as  a  desulphurising  agent.  The  thiazolidines 
are  also  obtained  by  the  action  of  ethylene  dibromide  on  aB-disub- 
stituted  thiocarbamides  at  110 — 130°.  A  small  proportion  of 
thiocarbimide  is  also  generally  formed.  The  unsymmetrically 
substituted  thiocarbamides  always  gave  a  large  preponderance 
of  one  of  the  two  possible  isomeric  thiazolidines,  in  which  the  more 
positive  substituent  of  the  thiocarbamide  occupies  position  2  of 
the  thiazolidine.  When  the  y-ethylene  ether  of  phenylthiocarb- 
amide  (cf.  Bertram,  A.,  1892,  465)  is  heated  with  aniline  at  125°, 
diphenylthiazolidine  is  formed.  The  following  ethylene  dithio- 
ethers,  NHR-C(:NR')-S<1H2-CH2-S-C(:NR')NHR,  were  obtained  by 
heating  the  appropriate  phenylalkylthiocarbamide  with  ethylene 
dibromide  at  110°  :  phenylmethyl ,  m.  p.  139°  ( hydrobromide ,  m.  p. 
213°);  phenylethyl,  m.  p.  130°  ( hydrobromide ,  m.  p.  196°;  per¬ 
chlorate,  m.  p.  160°) ;  phenyl -n-bvtyl,  m.  p.  92°.  Propylene  dibromide 
and  phenylmethylthiocarbamide  yielded  similarly  the  propylene 
ether,  m.  p.  120°  ( hydrobromide ,  m.  p.  195°).  The  following  oxazol¬ 
idines,  obtained  as  above  by  the  action  of  mercuric  oxide,  are 
listed:  2  :  3-diphenyl- ,  m.  p.  124°;  2  :  3-di-p-tolyl-,  m.  p.  136°; 
2-phenyl-3-p-bromophenyl-,  m.  p.  149°;  3-phenyl-2-p-bromophenyl- , 
m.  p.  138°;  and  2-p-bromophenyl-3-p-tolyl-oxazolidine,  m.  p.  108°. 

F.  G.  W. 


OH 


3:3':  3"-Trimethylaurin  (o-Cresaurin)  and  3:3':  3"-Tri- 
methyl -2V  :  N'  :  N'  '-Triphenylp  ar  ar  osaniline  (Triphenylros- 
o-toluidine).  M.  Gomberg  and  L.  C.  Anderson  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2022 — 2033). — Condensation  of  o-cresol  with  carbon 
tetrachloride  in  presence  of  zinc  chloride  (at  125°),  aluminium 
chloride  (at  100°),  or  stannic  chloride  (at  130°  in  a  closed  vessel), 
affords  di-o-tolyl  carbonate,  4  :  4' -dihydroxy -3  :  3 ' -dimethylbenzo- 
phenone,  m.  p.  240°  ( diacetate ,  m.  p.  102°;  dimethyl  ether,  m.  p. 
116°;  oxime,  m.  p.  137°),  and  3:3':  3 " -trimethylaurin  ( o-cresaurin ) 

(I),  maroon-red  (cf.  Gomberg  and  Snow, 
IC.%  ylO  this  vol.,  i,  660).  Fusion  of  o-cresol- 
benzein  with  potassium  hydroxide  yields, 
1  e  not  the  above  dihydroxydimethylbenzo- 

phenone  (cf.  Schroeter,  A.,  1890,  898), 
but  4:-hydroxy-3-methylbenzophenone,  m.  p.  163°  ( acetate ,  m.  p.  68°), 
which  was  synthesised  by  condensing  benzoyl  chloride  with  o-cresol 
in  presence  of  aluminium  chloride.  Synthesis  of  the  above  dimethyl 
ether  of  4  :  4'-dihydroxy-3  :  3 '-dimethyl benzophenone  was  effected 
by  the  Grignard  reaction  from  3-methyl-4-methoxybenzaldehyde 
(cf.  Gattermann,  A.,  1898,  i,  476)  and  5-bromo-2-methoxytoluene, 
m.  p.  68°  (cf.  Zincke  and  Hedenstrom,  A.,  1907,  i,  124). 

o-Cresaurin  was  also  obtained  by  condensing  o-cresol  with  oxalic 
acid  in  presence  of  sulphuric  acid  at  100°  (yield,  39 — 42%);  by 
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the  action  of  carbon  tetrachloride  on  potassium  o-tolyloxide  at 
105 — 110°  (cf.  Baines  and  Driver,  T.,  1923,  123,  1214)  (yield, 
7 — 11%);  and  by  heating  4  :  4'-diaminodi-m-tolylmethane  with 
o-toluidine,  o-toluidine  hydrochloride,  o-nitrotoluene,  and  iron 
filings  at  150°,  and  treating  the  resulting  base  with  nitrous  acid 
(yield,  18%). 

Boiling  acetic  anhydride  converts  o-cresaurin  into  4:4':  4 "-tri- 
acetoxytri-m-tolylcarbinol,  m.  p.  141°;  the  trimethyl  ether  of  o-cres¬ 
aurin,  m.  p.  157°,  is  obtained  both  by  direct  methylation  and  by 
Grignard  synthesis  from  5-bromo-2-methoxytoluene  and  4  :  4'-di- 
methoxy-3 : 3'-dimethylbenzophenone.  Treatment  of  this  tri¬ 
methyl  ether  with  hydrogen  chloride  in  benzene,  in  presence  of 
calcium  chloride,  affords  4:4':  4"-trimethoxytri-m-tolylmethyl 
chloride,  m.  p.  164°,  and  this,  when  treated  with  molecular  silver 
in  bromobenzene,  yields  the  corresponding  free  radical,  from  which 
the  'peroxide,  m.  p.  161 — 162°,  is  obtained  on  exposure  to  air  or 
oxygen.  The  tribenzyl  derivative  of  the  above  carbinol,  m.  p.  182°, 
is  described.  Bromination  of  o-cresaurin  in  glacial  acetic  acid 
affords  the  dibromo  derivative  (cf.  Spiers,  A.,  1924,  i,  385).  When 
air  or  oxygen  is  drawn  through  a  solution  of  o-cresaurin  in  dilute 
sodium  hydroxide,  4  :  4' -dihydroxy- 3  :  3'-dimethylbenzophenone  is 
obtained. 

The  hydrochloride,  light  red,  with  golden  lustre,  and  hydrobromide , 
similar,  of  o-cresaurin  are  obtained  by  the  action  of  the  appropriate 
hydrogen  halide  on  o-cresaurin  in  glacial  acetic  acid.  Each  crystal¬ 
lises  with  1  mol.  of  this  solvent.  The  hydrogen  sulphate,  light  red, 
obtained  similarly,  crystallises  with  2  mols.  of  acetic  acid.  The 
normal  sulphate,  light  orange-red,  is  obtained  by  the  action  of 
sulphuric  acid  on  o-cresaurin  in  methyl  sulphate  solution.  The 
perchlorate,  light  red,  also  crystallises  with  1  mol.  of  acetic  acid. 

o-Cresaurin  changes  from  yellow  to  red  at  6*6 — 7-6.  For  use 

as  an  indicator,  the  dye  is  preferably  added  to  the  alkali. 

4:4':  4"-Trianilinotri-m-tolylcarbinol  can  be  obtained  by 
boiling  o-cresaurin,  or  its  trimethyl  ether,  or  3:3':  3"-trimethyl- 
p-rosaniline  (cf.  Lambrecht,  A.,  1907,  i,  257),  with  aniline  in  presence 
of  benzoic  or  stearic  acid.  The  hydrochloride  is  precipitated  as 
bronze  crystals  when  dry  hydrogen  chloride  is  passed  through 
an  ethereal  solution  of  the  base.  This  absorbs  2  further  mols. 
of  hydrogen  chloride  in  an  atmosphere  of  hydrogen  chloride.  Reduc¬ 
tion  with  zinc  dust  and  acetic  acid  affords  4:4':  4"-trianil- 
inotri-m-tolylmethane,  m.  p.  178 — 180°. 

Similar  condensation  of  o-cresaurin  trimethyl  ether  with  p- amino - 
diphenyl  and  a-  and  (3-naphthylamines  afforded  respectively  a 
greenish-blue,  purplish-blue,  and  pure  blue  dye.  F.  G.  W. 

Bile  Acids.  XXII.  Some  Unexplained  Results.  H. 

Wieland  (Z.  physiol.  Chem.,  1925,  142,  191 — 208). — The  com¬ 
pound  (A.,  1917,  i,  685)  obtained  by  the  rapid  distillation  of  deoxy- 
cholic  acid  has  a  molecular  weight  corresponding  with  the  formula 
C24H3602.  It  is  a  lactone  and  contains  one  double  linking;  the 
dihydro  compound  has  m.  p.  230 — 232°. 

vol.  cxxvin.  i.  p  p 
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When  sodium  cholanate  is  distilled  with  soda-lime,  two  hydrogen 
atoms  are  eliminated,  in  addition  to  the  carboxyl  group,  with  the 
formation  of  dehydrocholane,  b.  p.  210 — 213°.  Dehydrocholane 
is  a  saturated  compound ;  its  formation  is  apparently  due  to  the 
closure  of  a  ring. 

The  ketone,  C22H320  (Borsche,  A.,  1924,  i,  1201),  obtained  by 
the  distillation  of  deoxybilianic  acid,  is  also  produced  when  pyro- 
deoxybilianic  acid  is  similarly  distilled  and  is  hence  formed  from 
the  latter  substance  by  loss  of  carbon  dioxide  and  water.  The 
oxime  contains  methyl  alcohol  of  crystallisation  and  has  m.  p. 
98 — 99°  (cf.  Borsche,  loc.  cit.).  Hydrogenation  of  the  ketone  gives 
a  dihydro-ketone,  m.  p.  136 — 137°  {oxime,  m.  p.  154°  after  melting 
at  97°  and  again  solidifying).  The  anhydride  of  pyrodeoxybilianic 
acid,  m.  p.  134°,  is  also  produced  during  the  distillation  of  deoxy¬ 
bilianic  and  pyrodeoxybilianic  acids.  Reduction  of  the  above 
dihydro -ketone  with  alcoholic  hydrochloric  acid  and  zinc  amalgam 
gives  a  saturated  hydrocarbon ,  C22H36,  m.  p.  96°,  which  evidently 
contains  five  rings. 

Distillation  of  choloidanic  and  pyrocholoidanic  acids  similarly 
yields  an  unsaturated,  neutral  substance,  m.  p.  120°  (not  sharp), 
which  is  probably  formed  from  the  former  acid  by  loss  of  3  mols. 
each  of  water  and  carbon  dioxide. 

When  pyrocholoidanic  acid  is  oxidised  with  fuming  nitric  acid, 
a  keto -tricarboxylic  acid,  C23H30O10,  m.  p.  278°  ( trimethyl  ester,  m.  p. 
132° ;  semicarbazone,  m.  p.  247°)  is  formed.  This  evidently  retains 
the  anhydride  group,  for,  on  boiling  with  15%  potassium  hydroxide, 
it  yields  an  acid,  C^H^On,  m.  p.  298°.  The  latter  acid  readily 
loses  water  with  the  re-formation  of  the  former  one;  hence  no 
derivatives  can  be  prepared.  E.  S. 

Conversion  of  Cholesterol  into  4-Hydroxyhyocholanic  Acid. 

A.  Wind  ah s  and  R.  Hossfeld  ( Z .  'physiol.  Chem.,  1925,  145,  177 — 
183). — 4-Chlorohyocholanic  acid,  m.  p.  175 — 176°,  is  obtained  by 
oxidation  of  4-chlorocholestan  in  acetic  acid  solution  with  chromic 
acid  for  6  hrs.  at  95° ;  the  methyl  ester  has  m.  p.  128° ;  potassium 
salt,  very  sparingly  soluble.  4-Hydroxyhyocholanic  acid,  m.  p. 
208°,  is  obtained  by  heating  for  6  hrs.  in  an  autoclave  at  160 — 170° 
in  a  silver  crucible  a  mixture  of  4-ehlorohyocholanic  acid,  5% 
potassium  hydroxide  solution,  and  a  little  copper  acetate ;  potassium 
salt  very  difficultly  soluble ;  methyl  ester,  m.  p.  162°.  Oxidation  of 
this  acid  with  chromic  acid  gave  a  tribasic  acid,  C24H3806,  identical 
with  that  of  Staden  (A.,  1922,  i,  541).  A  lactone  acid,  C27H2404, 
titrating  in  the  cold  as  monobasic  and  in  the  hot  as  dibasic,  m.  p. 
195 — 196°,  is  obtained  by  oxidation  of  the  diacetyl  derivative  of 
4  :  7  -  dihydroxy  cholestan  in  acetic  acid  with  chromic  acid  at  95° ; 
methyl  ester,  m.  p.  99°.  P.  W.  C. 

Preparation  of  3-Nitrophthalic  Acid.  E.  R.  Littmann  (J. 
Amer.  Chem.  Soc.,  1925,  47,  1980 — 1981). — Phthalic  anhydride 
(185  g.)  is  mixed  with  nitric  acid,  d  1-42  (175  c.c.),  in  a  3-litre  flask. 
Sulphuric  acid,  d  1-84  (175c,c.),  is  then  added  slowly,  with  constant 
shaking,  and  the  mixture  heated  on  a  steam-bath  for  2\ — 3  hrs. 
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The  cooled  product  is  then  poured  into  water  (500  c.c.)  with  vigorous 
stirring,  and  the  precipitated  3-nitrophthalic  acid  filtered  with 
suction,  washed  with  water  (200 — 300  c.c.),  and  drained.  Con¬ 
centration  of  the  combined  filtrates  yields  a  further  small  amount 
of  product.  Adherent  water  and  nitric  acid  are  then  removed  by 
mixing  the  crude  product  with  benzene  (600  c.c.)  and  distilling  off 
about  one-half  of  the  solvent,  or  continuing  until  the  distillate  is 
clear,  more  benzene  being  added  if  necessary.  The  mixture  is  then 
cooled,  the  product  filtered  off,  and  air-dried  for  12 — 24  hrs.  The 
yield  of  crude  product  is  85 — 90%  of  theory,  m.  p.  198°.  It  may 
be  purified  by  recrystallisation  from  glacial  acetic  acid,  48  hrs.  being 
necessary  for  complete  deposition  from  the  solvent.  The  pure 
acid  has  m.  p.  206°.  F.  G.  W. 


Halochromism  of  Fulgides.  II.  R.  Dietzel  and  J.  Naton 
(. Ber .,  1925,  58,  [2?],  1314—1320;  cf.  Stobbe  and  Dietzel,  A.,  1923, 
i,  39). — Bisdiphenylenefulgide,  diphenylpiperonylfulgide,  and  di- 
piperonylfulgide  give  pale  yellow  or  yellow  solutions  in  chloroform 
or  acetic  acid,  whereas  the  solutions  in  mono-,  di-,  and  tri-chloro- 
acetic  acid  are  much  darker.  Attempts  to  isolate  additive  com¬ 
pounds  of  the  fulgides  with  the  halogenated  acids  were  unsuccessful. 
Measurements  of  the  absorption  spectra  show  that  the  production  of 
halochromism  has  an  effect  optically  similar  to  but  quantitatively 
less  marked  than  that  produced  by  the  conversion  of  a  saturated 
into  an  unsaturated  compound.  The  production  of  halochromism 


in  the  fulgides  depends  therefore  on  the  presence  of  the  nucleus, 

*c*c*co 

‘C'C-CCr  con^mati°n  °f  this  hypothesis  it  is  observed 


that  halochromism  is  much  more  marked  in  the  fulgides  than  in  the 
corresponding  fulgenic  acids  produced  by  rupture  of  the  quinonoid 
nucleus  and  that  halochromism  is  almost  completely  absent  in  the 
tetrahydrogenated  fulgides  or  fulgenic  acids  which  contain  neither 
a  quinonoid  nucleus  nor  an  ethylenic  chromophore.  H.  W. 


Polymerisation  of  Cinnamylidenemalonic  Acid,  C  inn  amyl  - 
ideneacetic  Acid,  Cinnamylideneacetylacetone,  and  Cinnamyl- 
ideneacetone  on  Exposure  to  Light.  H.  Stobbe,  A.  Hensel, 
and  W.  Simon  ( J .  pr.  Chem.,  1925,  [ii],  110,  129 — 152). — The  authors 
suggest  three  possible  triene  formulae  for  the  bimolecular  compound, 
m.  p.  163°  (cf.  Ruhemann,  T.,  1904,  85,  1453,  m.  p.  156 — 159°), 
obtained  from  cinnamylideneacetylacetone  on  exposure  to  sunlight  : 

CHPh:CH-CH-CH(COMe)2  CHPh:CH-CH*CH-(COMe)2 
CHPh:CH-C:C(COMe)2  ’  CHPh:C-CH:C(COMe)2  ’ 
CHPh:CH-CH-CH(COMe)2 

CPh:CH-CH:C(COMe)2' 

Each  of  these  is  enolisable,  whereas  Ruhemann’s  cycZobutane 
formula  ( loc .  cit.),  suggested  by  analogy  with  that  adopted  for  the 
dimeride  of  cinnamylidenemalonic  acid  (Riiber,  A.,  1902,  i,  617 ; 
Kohler,  A.,  1902,  i,  788),  fails  to  explain  the  colour  reaction  with 
ferric  chloride.  Moreover,  the  substance  differs  from  this  cyclic 
dimeride  in  that  its  formation  is  accompanied  by  autoxidation  and 
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resinification  (a  compound,  m.  p.  125°,  is  also  formed),  that,  on 
oxidation,  it  yields  no  truxillic  acid,  but  is  broken  down  into  benzoic, 
acetic,  and  oxalic  acids,  and  that  it  is  not  depolymerised  by  beat. 
No  distinction  is  yet  possible  between  the  three  triene  formulae. 

Riiber’s  cyclobutane  structure  for  the  dimeride  obtained  by  the 
action  of  light  on  cinnamylideneacetic  acid  (A.,  1913,  i,  274)  is 
supported  by  the  depolymerisation  of  the  compound  on  heating. 
His  second  dimeride,  obtained  by  vacuum  distillation  of  bis- 
cinnamylidenemalonic  acid,  is  not  depolymerised  by  heat  and,  on 
oxidation,  yields,  not  truxillic  acid,  but  benzoic  and  oxalic  acids.  A 
triene  formula,  consequent  on  intramolecular  transformation 
accompanying  elimination  of  carbon  dioxide,  is  therefore  proposed  : 

CHPh:C-CH:CH-C02H 

C02H-CH:CH-CH2-CHPh 

Catalytic  reduction  of  the  sodium  salt  gives  an  acid,  m.  p.  151 — 
152°,  regarded  as  a  hexahydro  derivative. 

Cinnamylideneacetone  polymerises  in  presence  of  air  in  the 
dark,  more  rapidly  on  exposure  to  light,  undergoing  simultaneous 
autoxidation  to  pyruvic  acid,  benzaldehyde,  and  cinnamalde- 
hyde  or  benzoic  and  cinnamic  acids.  The  dimeride  is  a  colour¬ 
less,  non-crystallisable  resin,  oxidised  in  acid  solution  to  benzoic 
acid,  in  alkaline  solution  to  benzaldehyde,  benzoic  and  pyruvic 
acids.  It  is  not  depolymerised  by  heat,  which  induces  formation 
of  a  resinous  substance,  apparently  a  trimolecular  polymeride.  A 
triene  formula  is  therefore  suggested  : 

CHPh:CH-CH-CH2-COMe 
CHPh:CH-C:CH-COMe  ' 

The  two  phenylbutadienecarboxylic  acids  thus  polymerise  to 
cycZobutane  derivatives,  whilst  the  two  ketones  give  triene  deriv¬ 
atives  with  one  isolated  ethylenie  linking  and  one  conjugated  pair. 
In  comparison  with  these  additive  reactions,  the  authors  summarise 
those  of  the  unimolecular  compounds  with  hydrogen  and  bromine, 
respectively.  A  dibromide  (yS?),  decomp.  106°,  and  a  bromo- 
dibromide,  possibly  CHPhBr*CHBr,CBrIC(COMe)2,  decomp.  116°, 
of  cinnamylideneacetylacetone  are  described.  M.  J. 

e-Phenyl-A^-pentadien-a-al  and  ^-Phenyl-A^-heptatrien- 
a-al.  D.  Vorlander,  E.  Fischer,  and  K.  Kunze  (Ber.,  1925, 
58,  [2J],  1284 — 1290). — The  condensation  of  cinnamaldehyde  with 
acetaldehyde  in  aqueous-alcoholic  solution  in  the  presence  of 
sodium  hydroxide  leads  to  the  production  of  z-phenyl- A^-penta- 
dien-oc-al  ( styrylacrolein ),  CHPhICH*CHICH*CHO,  b.  p.  160 — 162°/ 
20  mm.,  y-phenyl-A^-heptatrien-ix-al,  b.  p.  190 — 195°/16  mm.,  and 
higher  aldehydes  which  are  separated  from  one  another  by  rapid 
fractional  distillation  during  which  considerable  resinification 
cannot  be  avoided.  e-Phenyl-As5-pentadien-a-al  is  oxidised  by 
silver  oxide  to  styrylacrylic  acid,  m.  p.  164°.  It  condenses  with 
malonic  acid  in  the  presence  of  glacial  acetic  acid  to  t-phenylpenta- 
dienylmalonic  acid,  Ph’[CH;CH]2*CHIC(C02H)2,  m.  p.  210—212° 
(corr.,  decomp.),  the  dark  yellow,  alcoholic  solution  of  which  is 
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decolorised  by  addition  of  two  equivalents  of  sodium  hydroxide; 
the  silver  salt  is  described.  Di-£-phenyl-Aay*-hexatrienyl  ketone, 
m.  p.  189 — 190°  (corr.),  prepared  by  the  action  of  sodium  hydroxide 
on  an  alcoholic  solution  of  e-phenyl- A0s-pentadien- a- al  and 
acetone,  gives  with  hydrogen  chloride  a  dark  blue  hydrochloride,  A, 
with  bromine  (2  mols.)  in  chloroform  a  green  bromo  adduct,  A,  and 
with  excess  of  bromine  the  colourless  dodecabromide,  C'25^22^®r12» 
m.  p.  245°  (corr.  decomp.)  after  darkening  at  234°.  Di-e-phenyl- 
A^-pentadienylcyclohexanone,  m.  p.  202°  (corr.),  gives  green  and 
red  adducts  with  bromine  with  elimination  of  hydrogen  bromide  and 
an  adduct,  A,  with  hydrogen  chloride.  c-Phenyl-A^-pentadien- 
a-al  yields  condensation  products  with  p-phenetidine,  m.  p.  133 — 
134°  (corr.),  p-anisidine,  m.  p.  143°  (corr.),  p-aminoazobenzene, 
m.  p.  I  172°  (corr.),  II  168°  (corr.),  phenylhydrazine,  m.  p.  170 — 
172°  (corr.),  hydrazine,  m.  p.  207 — 209°  (corr.),  and  semicarbazide, 
m.  p.  207 — 209°  (corr.,  decomp.)  after  softening  at  210°. 

?/-Phenyl-A^-heptatrien-a-al  is  obtained  in  quantity  by  the 
condensation  of  e-phenyl- A^-pentadien-a-al  with  acetaldehyde. 
It  is  oxidised  by  ammoniacal  silver  oxide  to  the  corresponding 
acid,  which  becomes  partly  resinified  during  the  process.  Con¬ 
densation  with  acetone  or  cyc/ohexanone  gives  resinous  products. 
With  malonic  acid,  it  yields  -g-phenyl-A^-heptatrienylmalonic  acid, 
m.  p.  (indefinite)  195°  (decomp.).  It  yields  well-defined  compounds 
with  p -phene tidine,  m.  p.  I  200°  (corr.),  II  171°  (corr.),  p-anisidine, 
m.  p.  I  205 — 207°,  II  165°,  and  aminoazobenzene,  m.  p.  I  about 
300°,  II  251°  (corr.).  The  products  of  higher  b.  p.  obtained  from 
cinnamaldehyde  and  acetaldehyde  contain  an  aldehyde  which 
gives  with  p-phenetidine  a  compound,  m.  p.  I  255°,  II  201°  (corr.). 

H.  W. 

Condensation  of  Aldehydes  with  Aminomalononitrile. 

E.  Grischkevitsch-Trochiiviovski  and  A.  Semencov  (J.  Soc.  Phys. 
Chim.  Russe  Univ.  Leningrad,  1924,  55,  547). — When  aminomalono¬ 
nitrile  (1  mol.)  isolated  from  the  products  of  the  polymerisation  of 
hydrocyanic  acid,  is  heated  with  an  aldehyde  (1  mol.),  the  con¬ 
densation,  R*CH0+NH2-CH(CN)2=CHR:N-CH(CN)2+H20,  pro¬ 
ceeds  readily  and  with  good  yield.  From  benzaldehyde  in  this 
way  is  obtained  the  compound  CHPhIN'CH(CN)2,  cinnamon,  prism¬ 
atic  crystals,  m.  p.  190°  (decomp.) ;  from  salicylaldehyde,  the 
compound  OH*C6H4*CH!N*CH(CN)2,  yellowish-green  needles,  m.  p. 
235°  (decomp.) ;  and  from  anisaldehyde,  the  compound 
OMe-C6H4-CH:N-CH(CN)2, 

yellow  crystals,  m.  p.  above  280°.  The  benzoyl  derivative  of  amino¬ 
malononitrile,  NHBz*CH(CN)2,  forms  yellow  crystals,  m.  p.  about 
220°  (decomp.). 

These  reactions  confirm  the  presence  of  the  amino  group  in  the 
trimeride  of  hydrocyanic  acid.  T.  H.  P. 

Oxidations  with  Ozone.  III.  Preparation  of  Methyl- 
vanillin,  Piperonal,  and  Anisaldehyde.  E.  Briner,  H.  von 
Tscharner,  and  H.  Paillard  ( Helv .  Chim.  Acta,  1925,  8,  406 — 412 ; 
cf.  A.,  1924,  i,  290,  and  this  vol.,  i,  274). — Parallel  experiments  on 
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the  oxidation  of  isoeugenol  and  methyl t'soeugenol  in  carbon  tetra¬ 
chloride  solution  at  —15°  with  ozone  of  7 — 9%  strength  by  volume 
show  that  the  yield  of  methylvanillin  is  considerably  higher  than 
that  of  vanillin,  a  result  in  accordance  with  the  observation  of 
Fichter  and  Christen  (this  vol.,  i,  813)  that  in  electrolytic  oxidation 
of  benzene  derivatives  the  resin  formation  favoured  by  the  presence 
of  a  phenolic  hydroxyl  group  is  checked  by  alkylation. 

In  the  preparation  of  piperonal  by  ozonation  of  isosafrole,  the 
proportion  of  ozone  actually  utilised  in  oxidation  reaches  58-3% 
under  the  most  favourable  conditions,  viz.,  at  the  ordinary  tem¬ 
perature  with  7%  (vol.)  ozone  conducted  through  a  carbon  tetra¬ 
chloride  solution  for  30  mins.  Thereby  46%  of  the  isosafrole  is 
converted  into  piperonal.  Variation  in  temperature  between  — 15° 
and  +20°  is  without  effect.  Increase  in  time  of  ozonation  lowers 
both  efficiency  and  yield  by  further  oxidation  to  piperonylic  acid. 
In  the  preparation  of  anisaldehyde  from  anethole,  increase  of  time 
has  a  similar  effect  due  to  production  of  anisic  acid.  Lowering  of 
temperature  and  raising  of  ozone  concentration,  however,  exert  a 
favourable  influence.  The  highest  oxidation  efficiency  obtained,  in 
terms  of  ozone  consumed,  reaches  57-2%  and  at  the  same  time 
55*7%  of  the  anethole  is  converted  into  anisaldehyde,  when  9-7% 
(vol.)  ozone  is  conducted  into  a  carbon  tetrachloride  solution  for 
45  mins,  at  —15°.  p-Tolyl  methyl  ether  resists  attack  by  ozone. 
An  unsaturated  side-chain,  lending  itself  to  ozonide  formation  in 
the  intermediate  stage,  appears  to  be  an  essential  for  oxidation  by 
this  medium.  M.  J. 

Aldoxime  Peroxides.  III.  R.  Ciusa  and  E.  Parisi  ( Gazzetta , 
1925,  55,  416—421;  cf.  A.,  1923,  i,  579;  1924,  i,  52).— From  the 
behaviour  on  decomposition  of  the  aldoxime  peroxides,  which  give 
two  sets  of  products  accordingly  as  the  decomposition  is  uni-  or 
bi-molecular  in  type  (A.,  1921,  i,  113;  1924,  i,  1075),  the  authors 
suggest  that  these  “  peroxides  ”  are  molecular  compounds  of  un¬ 
changed  oxime  with  a  nitrile  oxide,  [CHR!NOH][CR:NIO].  The 
production  of  a-dibenzenyloxyazoxime  in  the  oxidation  of  benz- 
aldoxime  peroxide  (Robin,  A.,  1919,  i,  592)  is  simply  explained  on 
this  hypothesis.  In  the  decomposition  of  this  peroxide  in  boiling 
benzene  it  is  now  found  that  79%  of  the  original  oxime  is  recoverable 
unchanged.  Further  evidence  for  the  above  constitution  was 
obtained  from  quantitative  measurements  of  the  products  of  reduc¬ 
tion  of  benzaldoxime  peroxide;  the  amounts  of  benzaldoxime  and 
benzonitrile  formed  are  in  agreement  with  those  expected  on  the 
basis  of  the  formula  proposed.  F.  G.  T. 

Constitution  of  the  Dimethylcyclopentanone  and  Dimethyl- 
ei/elohexanone  Obtained  by  Methylation  in  Presence  of 
Sodamide.  A.  Haller  and  R.  Cornubert  ( Compt .  rend.,  1925, 
180, 1988 — 1993). — The  presence  of  1  :  4  -  dimethylcycfopentan -5  -  one , 
in  the  methylation  product  of  1  -  methylcycZopentan - 5 -  one  is  con¬ 
firmed  (cf.  A.,  1924,  i,  1203)  by  the  isolation  from  the  reaction 
mixture,  when  treated  with  benzaldehyde,  of  the  aldehyde  con¬ 
densation  product  of  the  symmetrical  dimethylcy cZopentanone .  The 
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constitution  (I)  has  been  assigned  to  the  compound,  by  analogy 
with  the  corresponding  compounds  prepared  by  Petrenko-Krit- 
schenko  and  others  (A.,  1896,  i,  472;  1898,  i,  142,  529;  1899, 
i,  440 ;  1908,  i,  560)  and  by  Vorlander  and  others  (A.,  1896,  i,  546 ; 
1898,  i,  167). 

CH2*CMe — CHPh 
(I.)  |  >CO  >0 

CH2-CMe— CHPh 

Similar  compounds  are  obtained  by  the  condensation  of  the  di- 
methylcycZopentanone  with  p-tolu  aldehyde  (m.  p.  146°),  cum- 
aldehyde  (m.  p.  192°),  and  anisaldehyde.  By  treatment  of  the 
reaction  mixture  from  the  methylation  of  l-methylcycZohexan-6-one 
with  benzaldehyde,  the  condensation  compound  (II)  of  1  :  5-di- 
methylci/cZohexan-6-one,  m.  p.  197 — 198°  (corr.),  together  with  a 
product,  m.  p.  119 — 120°,  are  obtained.  L.  F.  H. 

Constitution  of  the  Dimethylci/clopentanone  and  Dimethyl- 
ct/ctohexanone  Obtained  by  Alkylation  by  the  Sodamide 
Method.  A.  Haller  and  R.  Cornubert  ( Compt .  rend.,  1925, 
181,  81 — 85;  cf.  A.,  1920,  i,  390,  441 ;  1924,  i,  1203;  and  preceding 
abstract). — 2-MethylcycZohexanone  condenses  with  benzaldehyde  in 
the  presence  of  sodium  ethoxide  to  give  the  benzylidene  derivative, 
m.  p.  60°  ( semicarbazone ,  m.  p.  214—215°),  and  a  small  amount  of 
a  product,  m.  p.  143 — 144°.  When  hydrogen  chloride  is  passed 
into  a  mixture  of  2-methylcycZohexanone  and  benzaldehyde  at  —15°, 
the  products  are  'the  benzylidene  derivative  and  a  very  viscous 
liquid,  b.  p.  240 — 260°/35  mm.,  from  which  may  be  isolated  a  white 
compound,  C21H2202,  m.  p.  120°,  or  +C6H6,  91 — 92°  (decomp. ; 
oxime,  m.  p.  224—226°),  identical  with  the  by-product  obtained 
from  dimethylated  cycZohexanone  under  the  same  conditions.  The 
CHa— 9H— CHPh 

structure  CH2  CO  O  is  suggested  for  this  compound.  The 
CH2— CMe-CHPh 

compound  of  m.  p.  148 — 150°  previously  obtained  from  the  ethyl¬ 
ation  product  of  2-methylcycZohexanone  (A.,  1920,  i,  441)  is  probably 
similarly  derived  from  2-methyl-6-ethylcycZohexanone,  the  com¬ 
pound  of  m.  p.  76 — 78°  being  the  normal  benzylidene  derivative  of 
2-methyl-2-ethylcycZohexanone.  In  the  same  way,  methyl-w-propyl- 
cycZohexanone  yields  Q-benzylidene-2-methyl-2-n-propylcyc\ohexanone, 
m.  p.  25°,  and  a  compound,  C24H2802,  m.  p.  136- — 137°,  derived 
from  2-methyl-6-n-propylcycZohexanone  (Cornubert,  unpublished 
work). 

Methylation  of  2-methylcycZopentanone  by  the  sodamide  method 
gives  95%  of  2  :  2-dimethyl-  and  at  most  5%  of  2  :  6-dimethyl- 
cycZopentanone.  2-MethylcycZohexanone  similarly  yields  80%  of 
2  :  2-dimethyl  derivative,  a  little  2  :  6-isomeride,  and  some  un¬ 
changed  2-methylcycZohexanone.  C.  H. 

Conversion  of  Dialkylci/clohexenones  into  Dialkylbenzenes. 

E.  E.  Blaise  and  (Mlle.)  M.  Montagne  {Compt.  rend.,  1925,  181, 
122 — 124). — 2 -Methyl  -  3  -  ethyl  -  A2-cycZohexenone  does  not  react  with 


/CH2-CMe— CHPh 
CH2<  >CO  >0  (II.) 

xCH2-CMe— CHPh 
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saturated  aqueous  hydrobromic  acid  at  0°,  but  when  the  mixture 
is  heated  in  a  sealed  tube  at  100°  dehydration  occurs,  with  almost 
quantitative  formation  of  l-methyl-2-ethylbenzene  (Claus,  A.,  1887, 
240),  b.  p.  62— 63°/20— 21  mm.,  df 7  0-8786,  nD  1-50198,  identified 
further  by  oxidation  to  phthalic  acid.  The  only  similar  reaction 
recorded  is  Knoevenagel’s  conversion  of  a  triphenylcycZohexenone 
into  triphenylbenzene  by  zinc  chloride  (A.,  1895,  i,  49).  C.  H. 

Components  of  Acetone  Oil.  H.  Pringsheim  and  J.  Bondi 
( Ber .,  1925,  58,  [2?],  1409 — 1416). — Yellow  acetone  oil,  b.  p.  130 — 
250°,  obtained  after  removal  of  white  acetone  oil,  b.  p.  75 — 130°, 
and  acetone  from  the  product  obtained  by  heating  grey  acetate,  is 
subjected  to  preliminary  fractional  distillation  with  steam.  The 
first  two  fractions  gave  copious  and  considerable  precipitates  with 
sodium  hydrogen  sulphite,  with  which  the  third  fraction  did  not 
react.  The  last  portion  was  separated  by  systematic  fractionation 
under  diminished  pressure  into  the  following  components  :  3:5:5- 
trimethylcycZohexanone,  b.  p.  53-5 — 54°/ll  mm.,  dn  0-8919,  n\> 
1-4454  ;  2  :  4  :  4-trimethylcycZohexanone,  b.  p.  61°/11  mm.,  dw  0-900, 
Wd  1-4545  ;  3:5:  5-trimethyl-A2-cycZohexenone,  b.  p.  74 — 75°/ll 
mm.,  dis  0-9228,  1-4766  ;  3-isopropyl- A2-q/cZopentenone,  b.  p. 

83-5— 84-5°/ll  mm.,  d20  0-9378,  wg  1-4788  ;  1:3:  3-trimethyldi- 
cydbhexenone,  b.  p.  93-5°/13  mm.,  d 19  0-9754;  n’D9  1-4918  ( semi - 
carbazone,  m.  p.  121°).  H.  W. 

Stereoisomeric  Forms  of  o-Nitrobenzyl  Methyl  Ketoxime. 

P.  W.  Neber,  K.  Hartung,  and  W.  Ruopp  (Ber.,  1925,  58,  [J3], 
1234 — 1246). — The  action  of  a  large  excess  of  fuming  nitric  acid  on 
benzyl  methyl  ketone  at  — 5°  follows  a  complicated  course,  giving 
a  mixture  of  products  which  are  roughly  separated  by  treatment 
with  alkali  hydroxide.  The  whole  of  the  o-nitroketone  is  present  in 
the  insoluble  portion,  but  its  isolation  therefrom  is  not  directly 
possible.  It  is  therefore  treated  with  hydroxylamine  hydrochloride 
and  sodium  acetate  in  aqueous-alcoholic  solution;  from  the  hot 
solution,  o-nitrobenzyl  methyl  cc-ketoxime,  m.  p.  158°,  separates, 
followed  at  a  lower  temperature  by  o-nitrobenzyl  methyl  (3- ketoxime , 
m.  p.  151°  after  softening  at  148°.  The  mother-liquors  from  the 
latter  compound  contain  a  mixture  of  the  a-  and  (3-forms  which  is 
worked  up  for  the  individual  substances  by  hydrolysis  to  o-nitro¬ 
benzyl  methyl  ketone  (m.  p.  25 — 26°)  followed  by  oximation  of  the 
latter.  The  conversion  of  the  labile  (3-form  into  the  a-modification 
is  effected  by  gently  heating  it  above  its  m.  p.  or  by  treating  its 
ethereal  solution  with  gaseous  hydrogen  chloride  and  subsequently 
decomposing  the  hydrochloride  so  obtained.  Conversely,  an  indirect 
transformation  of  the  a-  into  the  [3 -form  is  effected  by  hydrolysis 
of  the  former  followed  by  oximation  in  the  presence  of  sodium 
acetate,  but  not  sodium  carbonate.  The  portion  of  the  crude 
product  soluble  in  alkali  hydroxide  yields  benzaldoxime  and  ^j-nitro- 
benzaldoxime  ( benzoyl-'g-nitrobenzaldoxime ,  m.  p.  193°,  decomposes 
quantitatively  at  140— -145°  into  benzoic  acid  and  p -nitrobenzo- 
nitrile,  m.  p.  149°).  In  addition,  2  :  4-dinitrobenzy]  methyl  ketone, 
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m.  p.  75°,  p-nitrobenzyl  methyl  ketone,  and  o-  and  p-nitrobenzoic 
acids  are  isolated.  The  formation  of  the  benzaldoxim.es  in  small 
amount  is  doubtless  due  to  the  presence  of  nitrous  acid  in  the 
fuming  nitric  acid  and  the  consequent  formation  and  subsequent 
hydrolysis  of  a-oximino- (3  - keto -  a-  o-nitrophenylpropane,  m.  p.  148° 
(conveniently  prepared  by  the  action  of  amyl  nitrite  and  concen¬ 
trated  hydrochloric  acid  on  o-nitrobenzyl  methyl  ketone),  but  the 
production  of  benzaldoxime  in  50%  yield  by  the  action  of  sulphuric 
acid  and  the  quantity  of  nitric  acid  required  for  the  introduction 
of  one  nitro  group  on  benzyl  methyl  ketone  appears  inexplicable. 
a-Oximino-(3-keto-a-o-nitrophenylpropane  is  converted  into  the  cor¬ 
responding  hydrazone,  m.  p.  217°,  phenylhydrazone,  m.  p.  160°,  and 
phenylmethylhydrazone,  m.  p.  117°  (converted  by  boiling  acetic 
anhydride  into  2-phenyl-4-o-nitrophenyl-5-methyl-l  :  2  :  3-triazole, 
m.  p.  165°).  o-Nitrobenzyl  methyl  ketone  yields  a  semicar bazone,  m.  p. 
205°,  and  an  unstable p henylhydrazone,  m.  p.  ( ?)  76°.  o-Nitrobenzyl 
methyl  a-ketoxime  is  converted  by  benzoyl  chloride  in  the  presence 
of  pyridine  at  0°  into  the  corresponding  benzoate,  m.  p.  123°,  which 
is  hydrolysed  by  alcoholic  ammonia  at  the  atmospheric  temperature 
to  a  mixture  of  the  a-  and  (mainly)  (3-oximes,  whereas  the  benzoate 
of  the  (3-oxime,  m.  p.  74°,  is  converted  under  similar  conditions 
into  the  (3-oxime. 

Attempts  to  elucidate  the  configuration  of  the  oximes  by  a  study 
of  their  behaviour  towards  phosphorus  pentachloride  in  ethereal 
solution  were  frustrated  by  the  stability  of  the  substances.  Cold 
concentrated  sulphuric  acid  effects  mainly  a  partial  isomerisation 
of  the  oximes,  whereas  either  form  is  converted  by  the  warm  acid 
into  acet-o-nitrobenzylamide.  The  a-  and  (3- oximes  are  converted 
by  benzenesulphochloride  in  the  presence  of  pyridine  into  the 
corresponding  benzenesulphonates,  m.  p.  91°  and  115°,  respectively. 
The  a-ester  is  transformed  by  dilute  sulphuric  acid  in  the  presence 
of  alcohol  into  acet-o-nitrobenzylamide,  whereas  the  (3-compound 
yields  o-nitrophenylacetomethylamide,  m.  p.  145°.  In  accordance 
with  Meisenheimer’s  views,  therefore,  the  configurations 


N02-C6H4-CH2-£Me 

N-OH 


and 


N02-C6H4-CH2*£Me 

HO-N 


are  assigned  to  the  a-  and  (3-oximes.  (The  synthesis  of  o-nitro- 
phenylacetmethylamide  by  the  successive  action  of  thionyl  chloride 
and  methylamine  on  o-nitrophenylacetic  acid  is  recorded.) 

The  following  derivatives  of  2  :  4-dinitrobenzyl  methyl  ketone 
are  described:  oxime,  m.  p.  140°;  hydrazone,  m.  p.  115°,  which  is 
transformed  by  benzaldehyde,  aniline,  or  p-toluidine  at  160°  into 
b-di-\ 3-2  :  4-dinitrophenylisopropylidenehydrazine ;  $-chloro-ct-2  :  4-di- 
nitrophenyl-Aa -propylene,  m.  p.  (indefinite)  85 — 96°,  from  the  ketone 
and  phosphorus  pentachloride  in  the  presence  of  chloroform. 

H.  W. 


Beckmann  Transformation.  V.  Oximes  of  p-Methoxy- 
benzil.  J.  Meisenheimer,  H.  Lange,  and  W.  Lamparter 
( Annalen ,  1925,  444,  94 — 112). — In  continuance  of  previous  work 
(A.,  1924,  i,  433)  the  four  mono-oximes  and  four  dioximes  of 
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p-methoxybenzil  required  by  the  Hantzsch-Werner  theory  have 
now  all  been  obtained. 

a-Nitro-4-methoxystilbene  (A.,  1922,  i,  177)  on  heating  with 
methyl-alcoholic  potassium  hydroxide  yields  a-4' -methoxybenzil-T - 

oxime-1  :  7 -dimethylacetal  (a2-acetaloxime),  CPh(OMe)2  OMe^ 


m.  p.  205°,  which  acetic  acid  converts  into  a-4' -methoxybenzil-T - 
oxime ,  COPh*C(IN*OH),C6H4,OMe  (a2-monoxime),  m.  p.  108 — 110°. 
No  crystalline  acyl  derivative  of  this  oxime  could  be  obtained  with 
benzoyl  chloride  or  acetic  anhydride  and  on  crystallisation  from 
alcohol  it  is  partly  converted  into  the  [3-form ;  the  transformation 
is  complete  on  treatment  with  hydrochloric  acid.  (3-4 '-Methoxy- 
benzil-1' -oxime  has  m.  p.  170° ;  its  acetyl  derivative,  m.  p.  99 — 100°, 
yields  the  oxime  quantitatively  on  hydrolysis.  On  further  treat¬ 
ment  with  sodium  hydroxide  and  hydroxylamine,  both  the  a-4'- 
methoxybenzil-7-oxime  and  a-4'-methoxybenzil-7'-oxime  are  con¬ 
verted  into  a-]) -methoxybenzildioxime,  H  m.  p. 

OH*N  N*OH 

206 — -207°,  in  75 — 80%  yield.  This  dioxime  is  the  least  soluble 
of  the  four  isomerides ;  acetic  anhydride  converts  it  quantitatively 
into  a  diacetyl  derivative,  m.  p.  108°,  from  which  the  original  dioxime 
is  formed  on  hydrolysis.  Moderately  concentrated  sodium  hydroxide 
converts  this  a-dioxime  into  a  (3-isomeride,  (3-p -methoxybenzildioxime, 

jl  OMe^  m  p  176°,  the  most  stable  dioxime 
N*OH  Oxx'N 


which  can  be  obtained  from  the  other  three  isomerides,  but  never 
formed  as  the  primary  product  in  direct  oximation.  Its  diacetyl 
derivative,  m.  p.  130°,  yields  the  original  dioxime  on  hydrolysis. 
A  third  dioxime,  y--p -methoxybenzildioxime,  m.  p.  89 — 91°,  is  obtained 
on  treatment  of  (3-4-methoxybenzil-7-oxime  with  hydroxylamine 
and  sodium  hydroxide,  whilst  (3-4-methoxybenzil-7'-oxime  similarly 
yields  the  fourth  (8)  dioxime,  8-p -methoxybenzildioxime,  m.  p.  114 — 
115°.  These  two  dioximes  resemble  benzil-y-dioxime  in  their  mode 
of  formation  and  properties.  In  benzene  solution,  both  y-  and 
8-dioximes  are  more  or  less  rapidly  converted  into  the  [3-dioxime. 
With  the  y-dioxime  the  transformation  is  appreciably  more  rapid, 
especially  in  alcohol  or  ether;  in  the  case  of  the  8-isomeride,  the 
change  is  quantitative  on  warming  with  sodium  hydroxide.  On 
heating  above  its  m.  p.,  the  y-dioxime  again  becomes  solid,  owing 
to  its  conversion  into  the  (3-isomeride ;  the  8-dioxime  (which  crystal¬ 
lises  with  0-5  mol.  of  benzene)  behaves  similarly.  On  treatment 
with  aqueous  sodium  hydroxide  the  y-dioxime  yields  mainly 
the  (3-dioxime  together  with  about  5%  of  phenylanisylfurazane, 


PhC.N 


OMe*C6H4 


):n 


^>0.  Its  diacetyl  derivative,  m.  p.  100 — 102°,  on 


recrystallisation  partly  undergoes  transformation  into  the  (3-diacetyl- 
dioxime,  whilst  hydrolysis  with  aqueous  sodium  hydroxide  converts 
it  into  phenylanisylfurazane,  with  traces  of  (3-p-methoxybenzil- 
dioxime.  Similarly,  the  diacetyl  derivative,  m.  p.  70 — 80°,  of  the 
8-dioxime  on  hydrolysis  yields  a  mixture  of  furazane  (67%)  and 
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a-dioxime  (23%),  if  the  acetylation  is  performed  at  0° ;  acetylation 
at  the  ordinary  temperature  yields  on  hydrolysis  59%  of  furazane 
and  34%  of  dioxime ;  whilst  boiling  with  acetic  anhydride  leads 
to  a  product  yielding  on  hydrolysis  30 — 31%  of  anhydride  and 
64%  of  a-dioxime.  These  results  indicate  that  transformation  to 
the  a-dioxime  occurs  in  the  acetylation  stage  and  not  in  hydrolysis. 
Phenylanisylfurazane  is  produced  in  90%  yield  by  heating  either 
the  y-  or  the  8-dioxime  at  200 — 220°  in  alcoholic  solution.  The 
formation  of  this  anhydride  establishes  the  configuration  of  the 
y-  and  8-oximes  as 


Php - C-C6H4-OMe 

N-OH  N-OH 

y-p  -Methoxy  benzildioxime . 


PhC - C-C6H4-OMe 

OH-N  OH-N 

5 -p-Methoxy  benzildioxime. 


a  conclusion  which  is  confirmed  by  the  conversion  of  the  y-dioxime 
on  oxidation  with  sodium  hypochlorite  into  a -phenylanisylfuroxane, 
PhC - Cj-CftHd-OMe 


m.  p.  106— 107c 


6iA4 

n— o— n:o 

similarly  oxidised  quantitatively 

C-CfiHd-OMe  ftr 

^  d  ,  m.  p.  95 — 97 


to 


phfi 


the  8-dioxime  being 
3- phenylanisylfuroxane , 


, _ Reduction  of  the  two  fur- 

OIN — O — N 

oxanes  by  Angeli’s  method  (A.,  1892,  1198)  at  low  temperatures 
yields  the  corresponding  y-  or  8-dioxime;  at  higher  temperatures 
this  is  admixed  with  p-dioxime.  These  results  confirm  the  views 
previously  expressed  (A.,  1922,  i,  152)  on  the  constitution  of  the 
oxidation  products  of  oximes.  The  influence  of  the  methoxy  group 
on  the  stability  of  these  oximes  is  very  pronounced,  and  it  appears 

PhC— C-CfiHd-OMe 


to  repel  the  hydroxyl  group,  the  aroxime,  n  , 

OH-N  O 

i  •  -  , ,  ,,  .  PhCO-C-C6H4-OMe  .  , 

being  more  stable  than  the  a^-oxime,  1 1  4  (ct. 

*  N-OH 

Hantzsch,  A.,  1891,  439). 

a-4'-Methoxybenzil-7-oxime  under  the  conditions  used  by  Atack 
and  Whinyates  (T.,  1921,  119,  1184),  yields  a  mixture  of  a-  and  a 
little  P-diacetyldioxime,  thus  confirming  earlier  results  (A.,  1924, 
i,  432).  R,  B. 


Dioximes.  XXIV.  G.  Ponzio  ( Gazzetta ,  1925,  55,  311 — 323). 
— A  preliminary  account  of  this  work  has  been  already  published  (cf . 
this  vol.,  i,  8).  After  crystallisation  from  ether,  ehlorophenyl- 
glyoxime  (cf.  A.,  1923,  i,  473)  has  m.  p.  (decomp.)  198°. 

The  diacetyl  derivative  of  the  dioxime  of  dibenzoylglyoxime 
peroxide  (cf.  A.,  1924,  i,  56),  prepared  either  from  the  dioxime  or  by 
shaking  the  ethereal  solution  of  the  diaeetyl  compound  of  chloro- 
phenylglyoxime  with  5%  aqueous  sodium  carbonate  solution  and 
heating  the  benzene  solution  with  silver  benzoate,  has  m.  p.  128°. 

Benzylidenechloroaldoxime,  NOHICPhCl,  has  m.  p.  52°  (ef. 
Werner  and  Buss,  A.,  1894,  i,  585). 

a  -  Hydroxy  -  p  -phenylglyoxim  e ,  NOHICPh*C(OH)!NOH,  prepared  by 
the  action  of  sodium  acetate  on  chlorophenylglyoxime  in  presence 
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of  acetic  acid  or  by  the  action  of  hydroxylamine  on  either  benzoyK 
formhydroxamic  acid  or  ethyl  a-oximinophenylacetate,  forms  white 
laminae,  m.  p.  191°  (evolving  gas),  gives  a  deep  red  coloration  with 
ferric  chloride  in  aqueous  solution,  and  at  100°  attacks  nickel  with 
liberation  of  hydrogen  and  formation  of  the  reddish-brown,  amor¬ 
phous  nickel  salt.  Two  forms  of  hydroxyphenylglyoxime  were 
described  by  Gastaldi  (A.,  1924,  i,  733,  1116)  under  the  name 
benzoylformhydroxamic  acid  oxime.  The  sodium  salt, 
C8H703N2Na,C8H803N2,2H20, 

explodes  at  about  204° ;  the  'potassium  salt  and  the  ammonium 
salt,  m.  p.  177 — 178°  (decomp.),  are  anhydrous,  and  the  silver  salt, 
C8H703N2Ag,  is  stable  towards  light,  but  is  blackened  by  boiling 
water  and  explodes  when  heated. 

a-Hydroxy-P-p-tolylglyoxime,  prepared  from  chloro-p-tolylgly- 
oxime,  is  identical  with  the  a-oxime  of  p-toluoylformhydroxamic 
acid  (cf.  Gastaldi,  A.,  1924,  i,  1208);  the  author  considers  that  the 
two  supposed  oximes  of  this  acid  represent  one  and  the  same 
compound.  T.  H.  P. 

Anthrone  Series.  F.  Mayer  and  W.  Fischbach  (Ber.,  1925, 
58,  [B],  1251 — 1253). — o-Bromomethylbenzoyl  bromide  is  con¬ 
verted  by  aluminium  chloride  and  benzene  according  to  experi¬ 
mental  conditions  into  phenyl  o-benzylphenyl  ketone,  m.  p.  152°,  or 
anthrone,  m.  p.  158°.  If  chlorobenzene  is  substituted  for  benzene, 

3 - chloroanthrone,  m.  p.  142 — 144°,  is  obtained,  the  constitution  of 
which  is  established  by  its  conversion  into  3-chlorobenzanthrone 
(cf.  Scholl,  A.,  1922,  i,  258).  The  compound  obtained  from  2-chloro- 
anthraquinone  by  Eckert  and  Tomaschek  (A.,  1919,  i,  163)  must 
therefore  be  2-,  not  3-chlorobenzanthrone.  With  p-bromotoluene, 
a  compound,  m.  p.  135°  after  softening,  is  obtained  which  is  either 

4 - bromo-1- methyl-  or  l-bromo-4-methyl-anthrone.  With  toluene, 

p-chlorotoluene,  p- dichlorobenzene,  and  p-dibromobenzene  satis¬ 
factory  results  could  not  be  obtained.  H.  W. 

Preparation  of  2-Aminoanth.raquinone  from  Phthalic 
Anhydride  and  Chlorobenzene.  M.  Phillips  (hid.  Eng.  Chem., 
1925,  17,  721 — 725). — The  reactions  involved  in  this  preparation 
have  been  studied  in  detail  and  optimum  conditions  established. 
Thus  the  molal  ratio  of  phthalic  anhydride  to  aluminium  chloride 
in  the  first  stage  should  be  1  :  1 ;  in  the  second  stage  (conversion  of 
the  chlorobenzoylbenzoic  acid  into  2-chloroanthraquinone)  the 
ratio  of  the  chlorobenzoylbenzoic  acid  to  the  sulphuric  acid  should 
be  1  :  6,  and  the  temperature  150°.  In  the  third  stage  of  conversion 
to  2-aminoanthraquinone,  the  reaction  temperature  should  be  220°, 
the  time  6  hrs.,  and  15 — 20  parts  of  ammonia  should  be  used  to 
1  part  of  2-chloroanthraquinone.  No  catalyst  is  necessary. 

D.  G.  H. 

Polyhydroxy-  and  Polyhydroxymethyl-anthraquinones. 
VI.  Syntheses  from  Opianic  Acid  and  Phenols  or  Cresols. 

R.  A.  Jacobson  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2011 — 2018). — The  following  phthalides  were  prepared  by  the 
condensation  of  opianic  acid  with  the  appropriate  phenol  in  presence 
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of  sulphuric  acid  (73 — 95%)  (cf.  this  vol.,  i,  272)  :  5  :  6 -dimethoxy- 
2-(0' -hydroxy -m.-tolyl)phthalide,  m.  p.  181-5 — 183°;  5  :  O-dimethoxy- 
2-(2' -hydroxy -8'  :  5’-xylyl)phthalide,  m.  p.  170 — 171°;  5:6 -di- 
methoxy-2-(2'-hydroxy-5'-nitrophenyl)phthalide,  m.  p.  269 — 270°; 
5  :  6-dimethoxy-2-(3'  :  4'-dimethoxyphenyl)phthalide,  m.  p.  122 — 
123° ;  5  :  6-dimethoxy-2-(4,-hydroxy-3'-methoxyphenyl)phthalide, 

m.  p.  171 — '172°  ;  5  :  6-dimethoxy-2-(4'-hydroxy-m-tolyl)phthalide, 
m.  p.  185 — 186°;  &n&5  :  0-dimethoxy-2-{8' :  5' -dibromo-0' -hydroxy- 
o-tolyl)phthalide,  m.  p.  205 — 205-5°.  p-Bromo-ra-cresol  and  opianic 
acid  afforded  a  mixture  of  5  :  0-dimethoxy-2-{5' -bromo-2' -hydroxy - 
p-tolyl)phthalide,  m.  p.  180 — 181°,  and  5  :  0 -dimethoxy -2 - ( 3 ' - Irromo - 
6' -hydroxy -o-tolyl)phthalide,  m.  p.  270 — 271°  after  sintering  at  265°. 
Reduction  of  the  phthalides  with  zinc  dust  in  sodium  hydroxide 
solution  afforded  the  following  substituted  benzylbenzoic  acids  : 
5 :  6 -dimethoxy -2 -(2' -hydroxy-5' -methylbenzyl)-,  m.  p.  125 — 126° ;  5 : 6- 
dimethoxy- 2-(3'  :  4 '-dimethoxy benzyl)-,  syrup;  5  :  Q-dimethoxy-2-{2'- 
hydroxy-0' -methylbenzyl)-,  m.  p.  173 — 175°;  5  :  9-dimethoxy-2-(4c' - 
hydroxy-8' -methylbenzyl)- ,  syrup  ;  5  :  6-dimethoxy -2-(2' -hydroxy -4' - 

methylbenzyl)-,  syrup ;  and  5  :  6 -dimethoxy -2- (4c1  -hydroxy-%' -methoxy- 
benzyl)benzoic  acid  (+H20),  m.  p.  105 — 106°.  Solution  of  the  benzyl- 
benzoic  acids  in  concentrated  sulphuric  acid  (the  latter  being 
diluted  to  85%  in  those  cases  where  sulphonation  becomes  evident) 
effects  conversion  into  anthrones,  of  which  the  following  were 
prepared:  1  :  2  :  6  :  l-tetramethoxy-9-anthrone,  m.  p.  153— -154° ; 
7 -hydroxy-l  :  2  :  0-trimethoxy-9-anthrone,  7 -hydroxy-1  :  2 -dimethoxy- 
0 -methyl-9 -anthr  one,  5-hydroxy -1  :  2-dimethoxy -7 -methyl-9 -anthrone, 
and  5-hydroxy-l  :  2-dimethoxy -8-methyl-9-anthr one,  not  purified; 
the  acetyl  derivative  of  the  last  named,  greenish-yellow,  has  m.  p. 
188-5 — 189°.  The  anthrones  are  oxidised  to  the  corresponding 
anthraquinones  by  chromic  acid  in  acetic  acid,  the  reaction  being 
exothermic.  The  following  anthraquinones,  all  of  which  are  yellow, 
are  described  :  5-hydroxy-l  :  2-dimethoxy -8-methyl-,  m.  p.  168 — 
169°  ( acetyl  derivative,  m.  p.  173 — 174°) ;  5-hydroxy-l  :  2 -dimethoxy- 

7 - methyl-,  m.  p.  231-5 — 232-5°;  7 -hydroxy-1  :  2  :  G-trimethoxy-, 
m.  p.  269 — 270°;  7-hydroxy-l  :  2-dimethoxy -8-methyl-,  m.  p.  about 
310°;  and  1  :  2  :  6  :  7-tetramethoxyanthraquinone,  m.  p.  244 — 
245°.  Demethylation  was  effected  by  boiling  with  hydrobromic 
acid  in  acetic  acid,  and  acetylation  of  the  resulting  hydroxy- 
anthraquinones  by  boiling  with  acetic  anhydride  in  presence  of 
sodium  acetate.  The  following  are  described  :  1:2:  5-trihydroxy- 

8- methyl-,  red,  m.  p.  301°  after  decomposing  at  290°  ( triacetate , 
yellow,  m.  p.  204 — 205°) ;  1:2:6:  7-tetrahydroxy-,  m.  p.  above  330° 

( tetra-acetate ,  yellow,  m.  p.  239 — 241°) ;  and  1:2:  7 -trihydroxy- 
5-methyl-anthraquinone,  orange-red,  m.  p.  above  330°  ( triacetate , 
yellow,  m.  p.  232—233°).  F.  G.  W. 

Hystazarindiquinone  (2:3:9: 10-Anthradiquinone).  M. 

Tanaka  ( Chem .  News,  1925,  131,  20 — 22). — Oxidation  of  the 
pyridine  salt  of  hystazarin  with  lead  tetra-acetate  in  glacial  acetic 
acid  gives  2:3:9:  10 -anthradiquinone,  red  needles,  darkening 
above  315°.  B.  F. 
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A  New  Racemic  Menthone  and  the  Two  Corresponding 
Menthols.  P.  Bedos  ( Compt .  rend.,  1925,  181,  117 — 119; 
cf.  Godchot  and  Bedos,  A.,  1922,  i,  334;  1924,  i,  635). — By  the 
action  of  magnesium  isopropyl  bromide  on  the  2-chloro-5-methyl- 
cycZohexanol  of  b.  p.  95 — 97°/14  mm.,  there  is  obtained  a  menthol 
(allophanate,  m.  p.  133°),  whilst  from  the  2-chloro-5-methylcycZo- 
hexanol  of  b.  p.  103 — 105°/14  mm.  results  a  stereoisomeric  menthol 
(allophanate,  m.  p.  177°),  which  is  also  formed  by  the  action  of 
magnesium  isopropyl  bromide  on  the  oxide  of  A3-methylcycZo- 
hexene,  and  thus  prepared  has  b.  p.  92°/14  mm.,  df0  0-901,  rig 
1-45786  (phenylur ethane,  m.  p.  109 — 110°).  Attempts  to  regenerate 
the  alcohols  from  their  allophanates  with  boiling  aqueous  potassium 
hydroxide  yielded  in  both  cases  a  single  urethane,  m.  p.  117 — 118°. 
The  two  menthols  are  oxidised  by  chromic  acid  to  a  single  menthone, 
b.  p.  81 — 82°/13  mm.,  cZ]®  0-891,  nl£  1-4444,  from  which  no  crystalline 
semicarbazone  or  benzyhdene  derivative  is  obtainable.  The  oxime, 
b.  p.  124 — 125°/10  mm.,  dji;  0-9502,  nf,  1-4787,  is  reduced  to  a 
menthylamine,  b.  p.  79 — 80°/10  mm.,  cZ£,  0-849,  rif,  1-45116,  the 
phenylcarbimide  derivative  of  which  melts  at  122°  and  is  identical 
with  that  prepared  from  either  of  the  two  menthols.  Reduction 
of  the  menthone  by  various  methods  gives  always  the  menthol  with 
an  allophanate  of  m.  p.  177°. 

The  existence  of  the  four  racemic  menthols  and  the  two  corre¬ 
sponding  racemic  menthones  foreseen  by  theory  is  thus  demon¬ 
strated.  €.  H. 

p-Methylcamphenilone.  S.  S.  Nametkin  and  L.  J.  Briusova 
(J.  Soc.  Phys.  Chim.  Russe  Univ.  Leningrad,  1924,  55,  525 — 532 ; 
cf.  A.,  1923,  i,  1082). — The  removal  of  the  elements  of  water 
from  the  molecule  of  6  -  methy lisoborneol ,  which  is  conveniently 
effected  by  heating  the  compound  with  twice  its  weight  of 
sodium  hydrogen  sulphate  in  a  bath  of  Wood’s  metal  at  150°, 
proceeds  in  two  directions,  both  a-  and  (i-methylcamphenes  being 
formed. 

(3-Methylcamphenilone  ( loc .  cit.)  forms  an  oxime,  C10H16!N-OH, 
m.  p.  172°,  a  hydrazone,  C10H16IN*NH2,  m.  p.  85 — 87°,  b.  p.  245 — 
247°/770  mm.,  and  an  azine,  C10H16IN*NICl0H16,  m.  p.  163 — 164°. 
Catalytic  decomposition  of  the  hydrazone  by  heating  it  in  a  sealed 
tube  with  absolute  alcohol  and  sodium  (cf.  Kijner,  A.,  1911,  i,  678) 
yields  $-methylcamphenilan,  C10H18,  which  forms  a  highly  volatile, 
crystalline  mass,  m.  p.  116 — 117°,  with  a  strong  camphor  odour. 
Reduction  of  (3-methylcamphenilone  in  alcoholic  solution  by  means 
of  sodium  gives  $-methylcamphenilol,  C10H17-OH,  which  forms  a 
camphor-like  mass  with  an  odour  recalling  borneol,  and  yields  a 
phenylur  ethane,  C10H17-O-CO-NHPh,  m.  p.  104 — 105°,  and  a 
hydrogen  phthalate,  C10H17-O-CO-C6H4-CO2H,  m.  p.  174 — 175°. 
When  dehydrated  by  means  of  phosphorus  pentachloride,  p-methyl- 
camphenilol  gives  a  mixture  of  hydrocarbons,  C10H16,  from  which 
was  separated  a  small  proportion  of  a  crystalline  compound,  m.  p. 
about  110 — 112°,  having  the  odour  of  a  saturated,  dicyclic  hydro¬ 
carbon.  T.  H  P. 
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Structure  of  isoCamphenilone.  S.  S.  Nametkin  (J.  Soc. 
Phys.  Chim.  Russe  Univ.  Leningrad ,  1924,  55,  533 — 538). — It 
seems  probable  that  Nametkin  and  Chuchrikova’s  isocamphenilone 
(A.,  1915,  i,  701)  is  identical  with  Komppa  and  Hintikka’s  fencho- 
camphorone  (A.,  1912,  i,  278),  the  disparity  between  the  physical 
constants  of  the  two  compounds  being  due  to  contamination  of 
the  fenchocamphorone  by  camphenilone  (cf.  Komppa  and  Roschier, 
A.,  1922,  i,  1167).  T.  H.  P. 

3-Camphorylpropionic  Acid  and  the  Inner  Anhydride  of 
y-Borneolpropyl  Alcohol.  H.  Rttpe  and  E.  Tschopp  (Helv. 
Chim.  Acta,  1925,  8,  351 — 357). — [3-Camphorylidenepropionic  acid 
(A.,  1917,  i,  141)  (hydrobromic  acid  additive  compound,  m.  p. 
112°  decomp.)  and  its  sodium  salt  are  unattacked  by  hydrogen 
in  presence  of  nickel,  whilst  the  ethyl  ester  is  reduced  to  that  of 
camphor  ylpropionic  acid,  m.  p.  63 — 64°,  b.  p.  198 — 199°/10  mm. 
(ethyl  ester,  b.  p.  169 — 170°,  chloride,  b.  p.  142 — 144°,  amide,  m.  p. 
97 — 98°).  Further  reduction  with  sodium  in  alcohol  yields 

t  7  ,  7  ,  7  n  W  /CH*CH2-CH2*CH2-OH  _  ^  7ft0 

y-borneolpropyl  alcohol,  08Jrl14*\  «  z  1  £  ,  m.  p.  7b  , 

CB/OH 

b.  p.  176 — 177°/10  mm.,  and  $-borneolpropionic  acid, 

nTT  ^ch-ch2-ch2-co2h 

cs  14^H.0H 

m.  p.  82 — 83°.  Direct  reduction  of  the  ester  of  [i-camphorylidene- 
propionic  acid  in  this  way  yields  a  mixture  of  the  alcohol  and 
the  y-lactone  of  (3-hydroxycamphorylpropionic  acid  (A.,  1917, 
i,  141).  Distillation  of  p - borneolpropionic  acid  with  10%  sulphuric 
acid  yields  the  8- lactone ,  b.  p.  167 — 168°/12  mm.  On  a  single 
occasion,  treatment  of  the  latter  with  alkali  and  subsequent  acidific¬ 
ation,  instead  of  regenerating  the  lactone,  gave  an  isomeride,  m.  p. 
Ill — 112°,  of  p-borneolpropionic  acid.  With  phosphorus  tri¬ 
bromide,  y-borneolpropyl  alcohol  yields  a  bromohydrin,  b.  p.  142 — 
144° /1 2  mm.,  converted  by  alcoholic  potassium  hydroxide  into 

an  inner  ether,  C8H14<9^H2’V**2,  b.  p.  108—109712  mm., 

df  0-9709,  Wp  1-48386,  [<x]'g  —0-59°,  distilled  over  metallic  sodium 
without  decomposition,  better  prepared  by  steam  distillation  of 
the  glycol  with  dilute  sulphuric  acid.  Treatment  with  hydro¬ 
bromic  acid  gives  a  compound,  b.  p.  144 — 146°,  different  from  the 
above  bromohydrin.  M.  J. 

Preparation  of  Active  isoBorneol.  G.  Vavon  and  P. 
Peignier  ( Compt .  rend.,  1925,  181,  183 — 184). — The  mixture  of 
borneol  and  isoborneol  obtained  by  oxidising  the  magnesium 
derivative  of  pinene  hydrochloride  at  low  temperatures  is  con¬ 
verted  into  a  mixture  of  phthalates  from  which  the  greater  part 
of  the  bornyl  ester  is  removed  by  a  partial  hydrolysis,  the  iso- 
horny  1  ester  recrystallised,  and  the  isoborneol  isolated. 

A  purer  product  is  obtained  when  d-camphor  is  hydrogenated 
with  an  active  platinum  catalyst  in  acetic  acid  solution,  the  product 
being  a  mixture  of  isoborneol  and  borneol  (9:1)  with  a  saturated 
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hydrocarbon,  C10H18.  GoBornyl  phthalate  is  isolated,  having 
[a]5780  —85°  20'  in  ethyl  alcohol,  and  isoborneol  having  [a]5780 
—  35°  40'.  The  products  from  pinene  had  slightly  lower  rotations 
attributed  to  slight  racemisation  of  the  latter  (cf.  A.,  1923,  i,  1215). 

G.  M.  B. 

Pinane.  P.  Lipp  ( Ber .,  1925,  58,  [5],  1417). — The  differences 
between  the  dihydropinenes  obtained  by  hydrogenation  of  pinene 
under  various  conditions  have  led  Zelinski  to  the  supposition  that 
in  certain  circumstances  the  tetramethylene  ring  of  the  system 
may  become  isomerised  to  the  trimethylene  ring  (cf.  this  vol.,  i,  821). 
According  to  Lipp,  however  (A.,  1923,  i,  1214),  it  is  more  probable 
that  these  differences  are  due  to  stereoisomerism  of  the  pinanes ; 
support  of  the  hypothesis  is  found  in  the  fact  that  a  new  asym¬ 
metric  centre  is  developed  during  the  hydrogenation  of  pinene, 
thus  giving  the  possibility  of  formation  of  diastereoisomerides. 

H.  W. 

Pinene.  I.  Action  of  the  Pinenes  on  certain  Compounds 
Capable  of  Yielding  Hydrogen  Halides.  I.  L.  Kondakov  and 
S.  Saprikin  {Bull.  Soc.  chim.,  1925,  [iv],  37,  726 — 742). — d-,  1-, 
and  eZZ-Pinene  when  heated  with  the  halogen  hydracid  salts  of 
various  amines,  alkaloids,  ammonia,  or  of  certain  hydrocarbons 
are  converted  into  the  corresponding  pinene  hydrohalide.  The 
rapidity  of  the  reaction  varies  with  the  base  or  hydrocarbon  used 
and  with  the  temperature.  Thus  Z-pinene  and  camphene  hydro¬ 
chloride  at  160°  in  1  hr.  give  a  35%  yield  of  Z-pinene  hydrochloride 
together  with  some  nearly  pure  camphene  and  a  little  viscous 
product.  Similarly,  d-pinene  yields  dZ-camphene,  a  little  d-bornyl 
chloride,  pinene  hydrochloride,  and  viscous  products.  Camphene 
hydro  bromide  yields  the  corresponding  products.  Camphene 
hydriodide  and  d-pinene  at  160°  yield  d-pinene  hydriodide,  m.  p. 
— 4°,  d175  1-4630,  [a]D  +36-3°.  Z-Pinene  hydriodide,  m.  p.  — 4°, 
d18  1-4635,  [a]D  — 33-5°,  and  r-pinene  hydriodide,  m.  p.  — 5-5°, 
b.  p.  108— -109°/ll-5  mm.,  d175  1-4630,  were  similarly  obtained. 
Trimethylethylene  hydrochloride  (amyl  chloride)  behaves  similarly, 
yielding  at  160°  the  pinene  hydrochloride  and  trimethylethylene, 
together  with  amylene  and  sesquiterpenes.  With  the  correspond¬ 
ing  hydrobromide,  reaction  is  incomplete  at  130°,  but  diamylene, 
limonene,  and  sesquiterpenes  are  formed  as  secondary  products, 
whilst  the  reaction  with  trimethylethylene  hydriodide  yielded  the 
dihydriodides  of  dipentene.  In  the  reaction  with  organic  bases, 
the  detection  of  the  primary  reaction  products  is  more  difficult 
owing  to  the  increased  possibilities  of  isomerisation.  Trimethyl- 
amine  hydrochloride  and  French  essence  of  turpentine  at  160° 
yield  trimethylamine,  camphene,  dipentene,  and  Z-pinene  hydro¬ 
chloride;  writh  the  hydrobromide  and  hydriodide  of  this  base, 
corresponding  products  were  obtained  at  190°  and  175°,  respec¬ 
tively.  Triethylamine  hydrochloride  and  Z-pinene  at  160°  yield 
triethylamine  and  Z-pinene  hydrochloride,  but  these  two  compounds 
at  once  react,  yielding  camphene.  Aniline  hydrochloride  and 
Z-pinene  at  160°  yield  aniline,  camphene,  and  limonene ;  with 


ORGANIC  CHEMISTRY. 


i.  1081 


pyridine  hydrochloride,  Z-pinene  hydrochloride  can  be  isolated 
together  with  camphene  and  a  mixture  of  hydrocarbons  probably 
containing  dipentene.  With  cocaine  hydrochloride  or  with  quinine 
hydrochloride  or  hydrobromide  the  proportion  of  viscous  products 
is  considerable,  and  the  presence  of  benzoic  esters  hinders  the 
isolation  of  pinene  hydrochloride.  Camphene  is  formed  with 
dipentene,  terpineol,  and  polyterpenes.  The  hydrochloride  and 
hydrobromide  of  morphine  similarly  yield  considerable  amounts 
of  polyterpenes  and  the  pinene  hydrohalide  was  only  indicated  by 
the  isolation  of  camphene.  Hydroxy lamine  hydrochloride  at  160° 
with  d-  and  Z-pinene  yields  the  corresponding  pinene  hydrochloride, 
with  dipentene,  polyterpenes,  and  camphene.  With  ammonium 
halides  at  160 — 190°,  no  pinene  hydrohalide  was  produced,  but 
its  formation  was  indicated  by  yields  of  camphene  together  with 
polyterpenes.  It.  B. 

Isomeric  Transformations.  IV.  Anomalous  Hydration 
of  Pinene  Oxide.  S.  S.  Nametkin  and  A.  G.  Jarceva  ( J .  Soc. 
Phys.  Chim.  Russe  Univ.  Leningrad ,  1924,  55,  521 — 524). — The 
formation  of  sobrerol  by  the  hydration  of  pinene  oxide  (cf.  Prile- 
schaeev,  A.,  1910,  i,  86)  appears  to  be  the  result  of  the  preliminary 
rearrangement  of  the  pinene  oxide  into  pinol,  which  normally 
yields  sobrerol  on  hydration.  It  is,  indeed,  found  that  if  the 
hydration  of  pinene  oxide  is  effected  in  absence  of  acid,  the  oxide 
being  merely  heated  with  water  at  115 — 120°,  the  products  contain 
pinol  as  well  as  sobrerol.  This  isomerisation  of  a-oxide  (pinene 
oxide)  into  y-oxide  (pinol)  is  doubtless  occasioned  by  the  peculiar 
structure  of  the  former,  which  includes  two  internal  rings  of  slight 
stability  and  would  naturally  undergo  isomerisation  into  the 
simpler  and  more  stable  system  represented  by  the  pinol  molecule. 
Further,  in  the  autoxidation  of  pinene  in  presence  of  water,  giving 
sobrerol,  the  fixation  of  oxygen  takes  place  first  at  the  double 
linking  and  yields  a  compound  of  peroxidic  type,  possibly  the 
pinene  peroxide  formed  in  absence  of  moisture  (cf.  Engler  and 
Weissberg,  A.,  1899,  i,  221).  When  water  is  present,  this  peroxide 
loses  part  of  its  combined  oxygen  and  undergoes  rearrangement 
to  pinol,  which  then  forms  sobrerol.  T.  H.  P. 

Ethers  of  Salicin.  G.  Zemplen  and  G.  Braun  ( Ber .,  1925, 
58,  [jB],  1405 — 1409). — Tetra-acetylchlorosalicin, 
CH2C1-C6H4-0-C6H705Ac4, 

m.  p.  159°,  [ajg  +16-5°  in  chloroform,  is  prepared  in  40%  yield  by 
the  action  of  phosphorus  pentachloride  on  salicin  tetra-acetate. 
Tetra-acetylbromosalicin  is  transformed  by  silver  oxide  and  methyl 
alcohol  into  tetra-acetylsalicin  methyl  ether,  m.  p.  142°,  [a]1,?  — 21-36° 
in  chloroform.  Tetra-acetylsalicin  allyl  ether,  m.  p.  139-5°,  [a]'f 
— 21-36°  in  chloroform,  is  oxidised  by  perbenzoic  acid  in  the  presence 
of  chloroform  to  tetra-acetylsalicin  $y -dihydroxy propyl  ether,  m.  p. 
146°,  [a]o  — 24-3°  in  chloroform,  and  is  converted  by  bromine  into 
tetra-acetylsalicin  $y-dibromopropyl  ether,  m.  p.  124°,  [oe]|>  —16-07° 
in  chloroform.  The  latter  compound  is  converted  by  silver  acetate 
into  the  corresponding,  non-crystalline  hexa-acetate,  which  is 
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probably  a  mixture  of  isomerides.  Tetra-acetylsalicin  benzyl  ether, 
m.  p.  94-5 — 95°,  [aJS  — 26*7°  in  chloroform,  and  tetra-acetylsalicin 
phenyl  ether  (from  the  bromo  compound,  silver  oxide,  and  phenol 
in  the  presence  of  benzene),  m.  p.  161°,  [a]1^  —29-33°  in  chloroform, 
are  also  described.  H.  W. 

Strophanthin.  VII.  The  Double  Bond  of  Strophanthidin. 

W.  A.  Jacobs  and  A.  M.  Collins  (J.  Biol.  Chem.,  1925,  64,  383 — 
389;  cf.  A.,  1924,  i,  867,  1331). — The  acids  obtained  by  hydrolysis 
of  isostrophanthidin  and  its  oxidation  products,  of  dihydro¬ 
strophanthidin,  and  of  the  ethylal  of  oxidodianhydrodihydro- 
strophanthidin  readily  revert  to  the  corresponding  lactones  on 
treatment  with  mineral  acid ;  the  same  is  not  true  of  corresponding 
derivatives  of  strophanthidin;  further,  the  ethylal  of  oxidodian- 
hydrostrophanthidinic  acid  forms  an  oxime,  whereas  the  corre¬ 
sponding  dihydro  derivative  does  not.  It  therefore  appears  that 
strophanthidin  and  its  derivatives  are  lactones  of  a  y-keto-acid 
with  the  double  bond  within  the  lactone  ring,  and  that  the  change 
to  isostrophanthidin  probably  involves  a  shifting  of  the  double 
bond  to  a  position  outside  the  lactone  ring.  The  hydrolysis  pro¬ 
duct  of  the  acid,  obtained  by  the  oxidation  of  stroph¬ 

anthidin  (A.,  1924,  i,  65)  does  not  form  an  oxime ;  the  keto  group 
in  the  acid  formed  from  this  by  further  oxidation  is  therefore  a 
true  result  of  oxidation  as  previously  concluded. 

Dianhydrostrophanthidinic  acid,  obtained  either  by  alkaline 
hydrolysis  of  dianhydrostrophanthidin  or  by  acid  hydrolysis  of 
the  ethylal  of  oxidodianhydrostrophanthidinic  acid,  has  m.  p. 
217 — 219°,  [a]o  —176°  in  chloroform  and  alcohol;  it  gives  an 
oxime,  m.  p.  170—172°  (efferv.).  The  acid  obtained  by  the  hydro¬ 
lysis  of  the  ethylal  of  oxidodianhydrodihydrostrophanthidin 
reverted  to  the  lactone  even  during  recrystallisation;  precipitated 
in  the  cold  with  acetic  acid  it  formed  needles,  m.  p.  197 — 202°. 

C.  R.  H. 

Digitonin  and  its  Degradation  Products.  A.  Windaus  and 
U.  Willerding  (Z.  physiol .  Chem.,  1925, 143,  33 — 47). — No  method 
appears  to  be  available  for  the  preparation  of  digitonin  (cf.  A., 
1922,  i,  848)  free  from  gitonin;  digitogenin,  however,  can  be 
readily  purified  through  its  triacetyl  derivative. 

It  is  now  thought  that  oxydigitogenic  acid  is  an  a-ketotricarboxylic 
acid.  When  it  is  heated  with  concentrated  sulphuric  acid,  carbon 
monoxide  is  evolved  in  an  amount  equal  to  about  30%  of  that 
calculated  for  1  mol.  Digitoic  acid  does  not  undergo  an  analogous 
decomposition;  this  acid  is  therefore  probably  a  ^-keto-acid. 

When  dimethyl  digitogenate  is  distilled  in  a  vacuum,  it  is 
transformed  into  the  isomeric  digitoic  acid  dimethyl  ester.  Tri¬ 
methyl  oxy digitogenate,  on  the  other  hand,  when  submitted  to 
the  same  treatment,  loses  1  mol.  of  methyl  alcohol  and  passes 
into  an  enol-lactone,  C28H40O8,  m.  p.  153°,  from  which  oxydigitogenic 
acid  can  be  again  produced  by  hydrolysis.  Apparently  the  keto 
group  can  pass  into  the  enol  form  and  is  situated  in  the  y  or  8 
position  to  a  carboxyl  group.  Digitie  acid  trimethyl  ester  distils 
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without  decomposition  in  a  vacuum ;  the  keto  group  has  evidently 
lost  its  power  of  enolisation. 

The  acid  (A)  obtained  by  Kiliani  (cf.  A.,  1919,  i,  90)  by  the 
energetic  oxidation  of  digitogenie  acid  with  chromic  acid  is  a 
pentabasic  acid  and  has  the  formula  C26H38012  and  not  that 
(C16H2407)  attributed  to  it  by  Kiliani.  On  heating  with  acetic 
and  hydrochloric  acids  it  loses  carbon  dioxide  with  the  formation 
of  a  tetrabasic  acid ,  C25H38O10,  m.  p.  265 — 267°  ( tetramethyl  ester, 
m.  p.  125°,  contains  one  hydroxyl  group).  In  addition  to  the 
acid  A,  an  acid  (B),  C26H3609  (trimethyl  ester,  m.  p.  173 — 174°), 
is  formed  during  the  oxidation  of  digitogenie  acid.  Acid  hydrolysis 
of  the  ester  of  this  acid  gives  a  monobasic  acid-ester, 
C26H3407(0Me)2>H20, 

m.  p.  125°,  and  a  dibasic  acid-ester,  C26H3608(0Me),H20,  m.  p.  201°. 
A  third  acid  (C)  produced  during  the  o'xidation  of  digitogenie  acid 
was  regarded  by  Kiliani  as  ethylsuccinic  acid;  this  has  now  been 
identified  as  a-methylglutarie  acid.  The  structural  formulae 
employed  in  the  original  to  illustrate  the  above  degradation  of 
digitogenin  are  expressly  stated  to  be  of  a  hypothetical  character. 

'  v  *  E.  S. 

Dyes  from  Fungi.  II.  Dyes  from  Dermocybe  sanguinea, 

Wulf.  F.  Kogl  and  J.  J.  Postowsky  ( Annalen ,  1925,  444,  1 — 7). 
— Treatment  of  the  dried  fungus  with  alcohol  gives  a  solution 
which  on  evaporation  yields  a  residue  consisting  of  an  orange- 
yellow  dye  and  a  red  dye,  3%  and  0-2 — 0-4%,  respectively,  of  the 
dry  material.  The  mixture  is  separated  by  means  of  aqueous 
pyridine,  in  which  the  yellow  dye,  1:6:  8-trihydroxy-3-methyl- 
anthraquinone  (emodin)  is  insoluble  (cf.  Eder,  A.,  1924,  i,  185 ; 
1925,  i,  562).  The  triacetyl  derivative  has  m.  p.  196 — 197°.  The 
violet-red  filtrate  on  acidification  gives  brown  flakes  from  which 
by  means  of  chloroform  a  compound  which  has  been  named 
dermocybin,  C16H1207,  m.  p.  228°,  red  crystals,  is  obtained.  The 
spectrum  in  concentrated  sulphuric  acid  has  a  broad  band  at 
X  596-8 — 501-8,  and  on  strong  dilution  at  X  587  6 — 540-0.  Wool 
mordanted  with  chrome  is  dyed  a  violet-red.  The  tetra-acetyl 
derivative,  yellow  needles,  has  m.  p.  182°.  On  reduction  with 
zinc  dust  dermocybin  yields  p-methylanthracene.  On  demethyl- 
ation  by  means  of  concentrated  sulphuric  acid  it  gives  a  compound, 
Ci5H10O7,  m.  p.  289°,  as  a  glistening  red,  crystalline  powder,  which 
dyes  mordanted  wool  the  same  shade  as  the  parent  substance. 
Dissolved  in  aqueous  aluminium  sulphate  this  compound  gives  a 
fluorescent  solution  having  a  spectrum  with  4  bands.  Evidence 
is  given  to  show  that  dermocybin  is  a  tetrahydroxymethoxy-^- 
methylanthraquinone.  It  is  very  similar  to,  but  not  identical 
with,  the  dyes  in  the  fungus  Dermocybe  cinnabarina.  A.  C. 

Some  Substances  Analogous  with  Graphite.  R.  Oil's  a 
( Gazzetta ,  1925,  55,  385 — 389;  cf.  A.,  1922,  i,  1057). — An  ampli¬ 
fication  of  a  previous  note.  Tetraiodothiophen,  when  heated  in  a 
closed  tube,  decomposes  at  about  230°  with  elimination  of  iodine. 
The  iodine  is  lost  progressively,  the  ratio  of  sulphur  to  iodine  in 
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the  product  rising  from  1-1  to  3-6  as  the  temperature  of  heating  is 
increased  from  340°  to  490°.  At  incipient  red-heat,  in  an  inert 
atmosphere,  the  compound  (C4S)n,  previously  reported,  is  obtained. 
This  substance  has  a  high  adsorptive  power,  and  when  heated  in  a 
sealed  tube  with  water  liberates  hydrogen  sulphide.  It  has  d  2-03 — 
2-77,  and  a  high  electrical  resistance.  The  analogous  “  furan 
graphite  ”  was  prepared  by  heating  tetraiodofuran,  prepared  from 
tetra-acetoxymercurifuran.  Heating  hexaiodobenzene  in  a  sealed 
tube  at  400°  gave  a  black  substance  still  containing  46%  of  iodine, 
which  was  converted  at  incipient  red-heat  into  a  “  graphite  ”  with 
an  electrical  resistance  about  six  times  that  of  Ceylon  graphite. 

F.  G.  T. 


Configuration  of  Nicotine.  Optically  Active  Hygrinic 
Acid.  P.  Karrer  and  R.  Widmer  ( Helv .  Chim.  Acta,  1925,  8, 
364 — 368). — A  method  of  oxidising  nicotine  is  described  whereby 
the  pyridine  ring  instead  of  the  pyrrolidine  ring  is  destroyed  and 
hygrinic  acid  is  obtained  for  the  first  time  in  an  active  form. 
Addition  of  methyl  iodide  to  the  pyridine  nitrogen  atom  is  followed 
by  treatment  with  potassium  ferrieyanide  yielding  Is  -methylni  cotone 
(I  or  II),  m.  p.  80°,  b.  p.  143— 145°/1  mm.,  [a]D  -55-87°.  This 
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compound  is  oxidised  by  chromic  acid  to  /-hygrinic  acid,  which 
(-flH20)  has  m.  p.  116°,  [a]D  —80-12°.  Dehydration  does  not 
take  place  except  at  a  temperature  involving  partial  decomposition. 
Treatment  of  the  acid  with  methyl  iodide  and  silver  oxide  yields 
Z-stachydrine,  identical  with  the  natural  product  and  alternatively 
prepared  by  methylation  of  naturally-occurring  /-proline.  All  three 
natural  products,  /-proline,  Z-stachydrine,  and  /-nicotine,  have  there¬ 
fore  the  same  configuration.  It  becomes  increasingly  probable  that 
all  natural  products  possessing  a  single  asymmetric  carbon  atom 
and  containing  an  amino  or  hydroxyl  group  have  the  same  Z- 
configuration  (cf.  A.,  1924,  i,  1173,  and  T.,  1918,  113,  526).  M.  J. 

Amorphous  Quinine  Iodobismuthate.  M.  Francois  and 
L.  Seguin  ( J .  Pharm.  Chim.,  1925,  [viii],  2,  59 — 69). — Quinine 
iodobismuthate,  C20H24O2N2,2HI,2BiI3,  is  a  bright  red,  amorphous 
precipitate  obtained  by  addition  of  potassium  iodobismuthate  to  a 
solution  of  quinine  hydrochloride.  Crystallisation  from  concen¬ 
trated  hydrochloric  acid  yields  garnet-red  crystals  of  the  formula 
C20H24O2N2,HI,3BiI3.  G.  M.  B. 

Hydrogen-ion  Concentration  of  Some  Injection  Liquids. 
Influence  of  Sterilisation.  L.  Roy  (J.  Pharm.  Chim.,  1925, 
[viii],  1, 525—532). — Cocaine  hydrochloride,  novocaine,  and  stovaine 
in  solution  show  a  diminution  of  ps  on  sterilisation  by  heating  (at 
100°  and  upwards)  or  tyndallisation  (at  60°  or  70°).  There  occurs 
a  slight  decomposition  (about  1%),  apart  from  the  normal  hydrolysis 
into  acid  and  base  which  may  be  detected  in  the  unsterilised  solution. 
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As"  a  result  of  this  decomposition,  cocaine  hydrochloride  gives 
traces  of  benzoic  acid  and  methyl  alcohol,  novocaine  traces  of 
benzoic  acid  and  ammonia,  and  stovaine  traces  of  benzoic  acid. 
The  diminution  of  ps  and  the  degree  of  decomposition  increase 
with  temperature ;  in  alkaline  glass,  the  diminution  of  pn  is  less, 
but  the  degree  of  decomposition  greater,  than  in  neutral  glass. 
Similar  changes  in  ps  are  found  for  atropine  sulphate.  B.  F. 


Alkaloids  of  Corydalis  cava ;  Corybulbine  and  isoCory- 
bulbine.  E.  Sfath  and  A.  Dobrowsky  (Ber.,  .1925,  58,  [B], 
1274 — 1284). — Since  corybulbine  and  isocorybulbme  are  converted 
by  nascent  diazomethane  into  corydaline  (I),  it  follows  that  they 
differ  from  the  latter  only  in  the  replacement  of  one  methoxyl 
group  by  hydroxyl.  The  ethyl  ethers  of  corybulbine  and  iso- 
corybulbine  are  transformed  by  drastic  oxidation  into  the  methyl 
ethyl  ether  of  nor-m-hemipinic  acid,  which  is  characterised  as  the 
ethylimide,  m.  p.  205°,  so  that  the  two  alkaloids  differ  only  in  the 
relative  positions  of  the  hydroxyl  and  methoxyl  groups  in  nucleus 
A.  The  synthesis  of  the  acid  is  effected  in  the  following  marmer. 
3-Methoxy-4-ethoxybenzaldehyde  is  condensed  with  nitromethane 
to  w-nitro-S-methoxy -4-ethoxy styrene,  m.  p.  149°,  which  is  reduced 
by  zinc  dust  and  acetic  acid  to  the  corresponding  oxime  and  thence 
by  sodium  amalgam  and  acetic  acid  to  $-amino-cc-3-methoxy-4- 
ethoxyphenylethane,  b.  p.  153 — 156°/10  mm.  (picrate,  m.  p.  181 — 
182° ;  benzoyl  compound,  m.  p.  99 — 100° ;  m-nitrobenzoyl  derivative, 
m.  p.  114°).  The  amine  is  converted  by  successive  treatment  with 
anhydrous  formic  acid  and  phosphoric  oxide  into  Q-methoxy-1  -ethoxy  - 
3  :  4-dihydroiaoquinoline,  m.  p.  84 — 85°  {picrate,  m.  p.  206°),  which 
is  oxidised  to  the  methyl  ethyl  ether  of  nor-m-hemipinic  acid. 
Alternatively,  4-methoxy-3-ethoxybenzaldehyde  is  condensed  with 
nitromethane  to  u>-nitro-4-methoxy-2>-ethoxystyrene,  m.  p.  134°,  which 
is  reduced  through  the  corresponding  oxime  to  [3- amino- a.-4-methoxy - 
3 -ethoxy phenylethane,  b.  p.  162 — 165°/13  mm.  ( carbonate ;  picrate, 
m.  p.  184 — 185° ;  additive  compound  with  trinitro-m-cresol,  m.  p. 
171 — 172°;  nitrate,  m.  p.  136 — 138°;  benzoyl  derivative,  m.  p. 
117*5 — 118°).  Treatment  of  the  amine  with  formic  acid  and 
phosphoric  oxide  gives  l-methoxy-Q-ethoxy-3  :  4-dihydroi»oquinoline, 
m.  p.  72°  (picrate,  m.  p.  195°),  wrhich  is  oxidised  to  the  methyl 
ethyl  ether  of  nor-m-hemipinic  acid.  The  isolation  of  the  same 
acid  from  either  isoquinoline  derivative  places  beyond  doubt  the 
structure  of  the  latter  and  the  ring  closure  of  the  amine  in  the  para 
position  to  an  alkoxyl  group. 
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Further  insight  into  the  constitution  of  the  alkaloids  is  afforded 
by  the  observation  that  corybulbine  ethyl  ether  is  converted  by 
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gentle  oxidation  into  7-methoxy-6-ethoxy-l-keto-l  :  2  :  3  :  4-tetra- 
hydroisoquinoline,  whereas  under  similar  conditions  isocorybulbine 
ethyl  ether  yields  6-methoxy-7-ethoxy-l-keto-l  :  2  :  3  :  4-tetrahydro- 
zsoquinoline.  The  constitutions  (II)  and  (III)  are  therefore  assigned 
to  corybulbine  and  isocorybulbine.  The  isoquinoline  compounds 
are  sjmthesised  in  the  following  manner.  fi-Amino-a-3-methoxy-4- 
ethoxyphenylethane  is  treated  with  ethyl  chloroformate  and  the 
product  is  converted  by  phosphoryl  chloride  in  the  presence  of 
xylene  at  140°  into  Q-methoxy-1  -ethoxy -\-keto-\  :  2  :  3  :  4 -tetrahydro- 
isoquinoline ,  m.  p.  195*5°.  Similarly,  (3-amino-a-4-methoxy-3- 
ethoxyphenylethane  gives  successively  the  carbethoxy  derivative, 
m.  p.  53 — 54°,  and  7 -methoxy -^-ethoxy -\-keto- 1  :  2  :  3  :  4 -tetrahydro- 
iso quinoline,  m.  p.  175°.  The  closure  of  the  ring  in  the  para  position 
to  an  alkoxyl  group  in  each  case  is  established  by  the  oxidation  of 
either  isoquinoline  derivative  to  the  methyl  ethyl  ether  of  nor-w- 
hemipinic  acid. 

Corydaldine  (cf.  Dobbie  and  Lauder,  T.,  1895,  67,  20)  is  prepared 
synthetically  by  the  successive  action  of  ethyl  chloroformate  and 
phosphoryl  chloride  on  homoveratrylamine.  Norhydroxyhydr- 
astinine,  m.  p.  181 — 182°,  identical  with  the  product  obtained  from 
berberine  (Perkin,  T.,  1892,  57,  991),  is  prepared  similarly  from 
homopiperonylamine.  H.  W. 

Synthesis  of  ^-Ephedrine.  E.  Spath  and  G.  Roller  (Ber., 
1925,  58,  [J5],  1268—1271). — Phenylethylcarbinol  is  conveniently 
converted  by  boiling  acetic  anhydride  and  phosphoryl  chloride  into 
<x-phenyl-Aa-propene,  which,  with  bromine,  gives  a(3-dibromo-a- 
phenylpropane,  m.  p.  66°.  The  latter  compound  is  transformed  by 
methyl  alcohol  at  100°  into  f3-bromo-a-methoxy-a-phenylpropane, 
b.  p.  119 — 121°/10  mm.,  which  with  methyl-alcoholic  methylamine 
at  100°  yields  E3-methylamino-a-methoxy-a-phenylpropane,  b.  p. 
105 — 110°/11  mm.  Hydrolysis  of  the  latter  compound  yields  (3- 
methylamino-a-hydroxy-a-phenylpropane,  m.  p.  118°,  the  identity 
of  which  with  r-^-ephedrine  is  established  by  direct  comparison  of 
the  bases,  their  hydrochlorides  and  “  abnormal  ”  chloroaurates, 
and  by  resolution  of  the  synthetic  base  with  Z-tartaric  acid,  leading 
to  the  isolation  of  d-^-ephedrine  identical  with  the  natural  product  . 

H.  W. 

Alkaloids  of  Ipecacuanha  (Uragoga  ipecacuanha).  IV.  O. 

Keller  and  X.  Bernhard  {Arch.  Pharm.,  1925,  263,  401 — 424; 
cf.  A.,  1914,  i,  428;  1917,  i,  409). — Emetine  is  obtained  as  a  white 
powder,  m.  p.  68°,  from  ether.  The  hydrobromide,  C30H44O4N2,2HBr, 
crystallises  -j-3H20,  m.  p.  247°,  and  also  +4H20.  Exhaustive 
methylation  of  emetine  yields  trimethylemetinedi-iodide, 

C33H52°4N2I2^H20, 

m.  p.  222°  (identical  with  the  N -methylemetine  methiodide  of  Carr 
and  Pyman,  T.,  1914,  105,  1591),  whilst  methylation  of  cephaeline 
gives  a  different,  alkali-soluble  substance,  C32H M 04N2I2 , 3 H2 O  ( chloro - 
platinate  described),  the  free  hydroxyl  group  having  remained 
unmethylated.  The  results  of  the  zinc  dust  distillation  previously 
described  are  confirmed.  The  “  base  X,”  from  pure  emetine  or 
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from  its  methylation  product  and  also  from  cephaeline,  resembles 
trimethylamine  closely  in  its  chloroaurate,  m.  p.  244°,  and  chloro- 
plutinate,  m.  p.  240—241°,  but  differs  from  it  in  odour  and  in 
solubility  in  aqueous  alkali.  The  production  of  guaiacol  from  both 
cephaeline  and  pure  emetine  is  proved  conclusively.  The  paper 
contains  an  extensive  review  of  the  work  of  other  investigators, 
and,  incidentally,  a  detailed  description  of  the  microchemical 
appearance  and  m.  p.  of  the  chloroaurates  and  chloroplatinates  of 
mono-,  di-,  and  tri-methylamine.  G.  M.  B. 

Azo  Dyes  from  Alkaloids  of  Ipecac[uanha]  Root  and  their 
Identification  by  Means  of  the  Spectroscope.  S.  Palkin  and 
H.  Wales  (J.  Amer.  Chem.  Soc.,  1925,  47,  2005— 2010).— The 
phenolic  portion  of  ipecacuanha  alkaloids  affords,  when  coupled 
with  p-nitrodiazobenzene  by  the  method  previously  described 
(A.,  1924,  ii,  630),  a  dye,,  the  portion  of  which  soluble  in  amyl  alcohol 
shows  maximum  absorption  at  6100  (blue),  5525  (purple),  and 
5250  A.  (red),  in  acetone,  alcohol,  and  water,  respectively.  The 
non-phenolic  portion  affords  similarly  a  dye  showing  maximum 
absorption  at  6275  (bluish-green),  5900  (dark  blue),  and  5700  A. 
(royal  purple),  in  the  corresponding  solvents.  The  former  is 
derived  from  cephseline.  the  latter  from  emetamine.  [Cf.  B.,  1925, 
689.]  F.  G.  W. 

Lobelia  Alkaloids.  II.  H.  Wieland,  C.  Schopf,  and  W. 
Hermsen  ( Annalen ,  1925,  444,  40 — 68;  cf.  A.,  1921,  i,  802). — 
Two  further  alkaloids  have  now  been  isolated  from  the  Lobelia 
plant,  lobelanine  and  lobelanidine,  the  former  being,  after  lobeline, 
the  most  abundant  in  the  leaves.  Lobelanine,  C22H2502N,  is  a 
tertiary  base  containing  two  ether  linkings,  a  conclusion  reached 
from  its  conversion  on  reduction  with  sodium  amalgam  in  acetic 
acid  into  lobelanidine,  C^H^C^N,  which  contains  two  hydroxyl 
groups,  whereas  lobelanine  contains  none.  Lobelanine  is  quan¬ 
titatively  oxidised  by  permanganate  to  give  2  mols.  of  benzoic 
acid,  indicating  the  presence  of  two  unsubstituted  benzene  rings. 
When  heated  alone  or  in  presence  of  benzoic  or  dilute  hydrochloric 
acid,  lobelanine  affords  acetophenone.  Fluorene  and  methyl- 
amine  are  also  produced  in  the  last  case,  and  this  decomposition 
may  be  represented,  C22H25O2N=C8H8O+C13Hl0+NH2Me-f  H20, 
although  only  about  50%  of  the  theoretical  quantity  of  methyl- 
amine  is  produced  and  considerable  amounts  of  basic  products. 
Similarly,  if  lobelanine  is  heated  with  alcoholic  potassium  hydr¬ 
oxide,  70 — 80%  of  the  theoretical  amount  of  methylamine  is 
formed,  together  with  benzhydrol  (corresponding  with  the  fluorene) 
and  phenylmethylcarbinol.  Since  the  latter  substance  arises  by 
reduction  of  the  acetophenone  first  formed  under  the  conditions 
of  the  alkali  fusion  (cf.  Montagne,  A.,  1917,  i,  35),  this  decom¬ 
position  may  be  expressed,  C22H2502N=  c8h8o+c13h12o+ 
NH2Me.  The  above  results  suggest  that  the  third  benzene  ring 
arises  in  the  decompositions,  through  the  opening  of  the  ether 
bridge  and  splitting  off  of  methylamine,  a  hydroaromatic  ring  being 
thus  converted  into  an  aromatic  ring,  as  would  be  the  case  with 
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structure  (I).  Although  this  structure  is  in  accord  with  the  results 
of  the  decomposition  of  lobelanine  with  acid  and  alkali,  it  involves 
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the  analogous  structure  (II)  for  lobelanidine,  in  which  the  presence 
of  a  secondary  hydroxyl  group  does  not  agree  with  the  great  stability 
of  the  base  towards  oxidising  agents,  behaviour  which  points  to 
the  presence  of  two  tertiary  hydroxyl  groups.  Moreover,  lobel¬ 
anidine  yields  a  quaternary  ammonium  base  which  is  very  stable 
and  does  not  undergo  the  usual  Hofmann  degradation.  Similarly, 
the  parent  base,  lobelane,  C^H^N,  obtained  from  lobelanidine 
by  reduction  of  the  dichloro  derivative,  C22H27NC12,  which  should 
have  the  structure  (III),  yields  an  extremely  stable  methiodide 

CH2Ph-CH<^2;CH2^CH.NMe.CH2.CH2ph;  (IIL) 

which  does  not  decompose  either  into  benzyl-V -dimethylcycZo- 
hexylamine  and  styrene  or  into  benzylcycZohexene  and  p-phenyl- 
ethyldimethylamine.  Since,  however,  both  a-  and  [3-phenylethyl- 
cycZohexyldimethylammonium  hydroxides  undergo  normal  degrad¬ 
ation  in  accordance  with  von  Braun’s  rule  (A.,  1924,  i,  632)  it  is 
improbable  that  lobelanine  and  lobelanidine  possess  the  structures 
(I)  and  (II)  unless  the  benzyl  group  exerts  a  stabilising  influence 
on  the  molecule  in  the  Hofmann  degradation.  Accordingly,  formulae 
(IV)  and  (V)  are  proposed  for  lobelanine  and  lobelanidine.  In 
these,  the  portion  of  the  molecule  readily  split  off  as  aceto¬ 
phenone  is  linked  up  through  carbon  and  not  through  nitrogen  as 
originally  suggested. 
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Lobeline  (A.,  1921,  i,  802)  will  then  be  represented  by  (VI), 
since,  when  reduced  (2H)  with  sodium  amalgam  in  acetic  acid, 
it  is  converted  into  lobelanidine,  a  result  which  leads  to  the  formula 
C22H2702N  for  lobeline  in  place  of  that  previously  given  ( loc .  cit.). 
The  presence  of  the  tertiary  hydroxyl  group  is  confirmed  by  the 
preparation  of  a  benzoate,  and  of  a  chloride.  The  alcoholic  mother- 
liquors  from  the  lobenanidine  nitrate  contain  a  fourth  alkaloid, 
iso  lobelanine,  ^22H2502N. 
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[With  C.  Schopf.] — Lobelanine  is  isolated  from  the  alcoholic 
mother-liquors  after  removal  of  the  lobeline  by  neutralisation 
with  alcoholic  hydrochloric  or  hydrobromic  acid  and  purification 
of  the  salt  by  recrystallisation.  Lobelanine,  colourless  needles 
or  rosettes,  m.  p.  99°,  is  optically  inactive,  and  yields  a  colourless 
chloroplatinate  and  chloromercurate.  With  Frohde’s  reagent,  it 
gives  a  brownish-yellow  colour.  The  hydrochloride  (two  forms), 
m.  p.  188°,  hydrobromide,  m.  p.  188°,  hydriodide,  m.  p.  169 — 172° 
(in  decreasing  order  of  solubility),  nitrate,  m.  p.  153 — 154°,  and 
perchlorate  are  described.  Benzoyl  chloride,  nitrous  acid,  diazo¬ 
methane,  palladium  black  and  hydrogen,  and  hydriodic  acid  are 
without  action.  Nitric  acid  (d  1-4)  produces  partial  oxidation  to 
benzoic  acid. 

[With  W.  Hermsen.] — The  mother-liquors  from  the  lobelanine 
hydrochloride  are  diluted  with  water,  the  alcohol  and  ether  distilled 
off,  the  lobelanidine  is  precipitated  as  nitrate,  and  recrystallised. 
Lobelanidine,  colourless,  prismatic  lamina  or  scales,  m.  p.  150°, 
is  optically  inactive  and  distils  unchanged  in  a  high  vacuum.  It 
is  only  slightly  attacked  by  chromic  or  fuming  nitric  acids.  The 
hydrochloride,  m.  p.  135 — 138°;  hydrobromide,  m.  p.  188 — 190°; 
diacetyl  derivative  ( acetate ,  m.  p.  75°,  hydrochloride,  C26H3304N,HC1, 
m.  p.  214 — 215°),  and  dibenzoyl  derivative,  m.  p.  109 — 110°  [ hydro¬ 
chloride ,  C33H3704N,HC1,  m.  p.  239 — 240°  (decomp.)],  are  described. 
Methyl  iodide  in  benzene  at  100°  yields  a  methiodide,  C23H3202NI, 
melting  at  173 — 175°  to  a  turbid  liquid  which  becomes  clear  at 
200°.  The  corresponding  quaternary  hydroxide,  m.  p.  152°  (de¬ 
comp.)  on  distillation,  yields  chiefly  lobelanidine.  Lobelanidine 
itself  when  distilled  with  aluminium  oxide  yields  a  small  quantity 
of  acetophenone.  With  phosphorus  trichloride,  lobelanidine  gives 
dichlorolobelane,  which  was  not  obtained  crystalline.  The  hydro¬ 
chloride,  C22H27NC12,HC1,  has  m.  p.  158 — 159°  (decomp.).  When 
reduced  with  aluminium  amalgam  in  moist  ether,  with  zinc  dust 
and  acetic  acid,  or  sodium  amalgam,  dichlorolobelane  is  converted 
into  lobelane,  b.  p.  175°  in  a  high  vacuum  ( hydrochloride ,  m.  p. 
194 — 195°;  methiodide,  m.  p.  234 — 235°).  Lobeline,  C22H27O2N, 
with  benzoyl  chloride  in  pyridine,  yields  the  benzoate  hydrochloride, 
C29H3103N,HC1(+H20),  m.  p.  155 — 157°  (decomp.),  and  with  phos¬ 
phorus  trichloride  chlorolobelide  [ hydrochloride ,  C22H260NC1,HC1, 
m.  p.  172 — 174°  (decomp.)]. 

i'soLobelanine,  C22H2502N,  has  m.  p.  120 — 121°  and  is  optically 
inactive.  The  nitrate,  m.  p.  193°  (decomp.),  hydrochloride,  m.  p. 
201 — 202°,  and  methiodide,  m.  p.  183 — 184°,  are  described.  The 
base  does  not  react  with  benzoyl  chloride.  On  heating,  it  yields 
some  acetophenone ;  reduction  with  sodium  amalgam  gives  a  base, 
iso  lobelanidine,  m.  p.  217 — 218°  (sinters)  ( hydrochloride ,  m.  p.  247 — 
248°). 

[With  O.  Dragendorff.] — a-Phenylethyl  bromide  and  cyclo- 
hexylamine  on  warming  not  above  50°  yield  cc-phenylethylcyclo- 
hexylamine,  b.  p.  135°/10  mm.  ( hydrobromide ,  m.  p.  251 — 252°) ; 
at  higher  temperatures,  appreciable  quantities  of  styrene  are 
formed.  Attempts  to  prepare  the  amine  from  cycZohexyl  bromide 
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and  phenylethylamine  failed.  Methyl  iodide  and  alkali  convert 
the  amine  into  its  methiodide,  m.  p.  149°,  which  with  silver  oxide 
yields  styrene  and  cyclo hexyldimethylamine  ( hydrobromide ,  m.  p. 
197°).  $-Phenylethylcyc\ohexylamine,  b.  p.  152°/13  mm.  {hydro¬ 
bromide,  m.  p.  232 — 233°),  is  similarly  prepared,  a  small  quantity 
of  the  tertiary  base,  (CH2Ph*CH2)2N,C6H11  ( hydrobromide ,  m.  p. 
168°),  being  also  formed.  Methyl  iodide  and  methyl-alcoholic 
potassium  hydroxide  convert  the  secondary  base  into  its  methiodide, 
m.  p.  133°,  which  on  distillation  with  thallium  hydroxide  similarly 
yields  styrene  and  cy  eZohexyldimethylamine .  Di-$-phenylethyl- 
methylamine,  b.  p.  188°/13  mm.  ( picrate ,  m.  p.  101°),  is  obtained  as 
a  by-product  in  the  action  of  30%  alcoholic  methylamine  on 
P-phenylethyl  bromide. 

An  unstable  form  of  benzophenone  p-  nitropheny lhydrazone , 
red  crystals,  m.  p.  144°,  which  on  repeated  crystallisation  change 
into  the  stable  yellow  form,  m.  p.  154°,  is  described.  Benzophenone 
is  quantitatively  converted  by  alcoholic  potassium  hydroxide  into 
benzhydrol.  The  latter  substance  with  0-5A-hydrochloric  acid 
at  120 — 130°  yields  benzhydrol  ether,  m.  p.  108 — 109°,  but  no 
fluorene.  R.  B. 

Arsenical  Emetics.  Emetics  of  Pyridine,  Quinoline,  and 
Some  Alkaloids.  L.  Debucqtjet  {J.  Pharm.  Chim.,  1925, 
[viii],  2,  5 — 13). — By  treating  various  alkaloids  with  a  solution  of 
arsenious  oxide  in  tartaric  acid,  substances  are  obtained  which  are 
described  as  salts  of  the  acid,  C4H306As  (in  which  arsenic  replaces 
the  hydrogens  of  one  carboxyl  and  of  two  hydroxyl  groups).  The 
following  are  described  :  the  strychnine  salt, 

C2iH2202N2,C4H306As,H20, 

[«]d  — 6*69°  (anhydrous  salt  in  aqueous  acetone);  the  codeine  salt, 
Ci8H2103N,C4H306As,  [a]D  —67-38°  (saturated  solution);  the 
morphine  salt,  C17H1903N,C4H306As,2H20,  [a]y  — 66-39°;  the 
cocaine  salt,  C17H2104N,C4H306As,  [a]D  —35-55°  (2%  solution) ; 
and  the  quinine  salt,  C20H,4O2N2,2C4H3O6As,2H2O,  [a]D  —98-75°. 

B.  F. 

Constitution  of  the  Morphine  Alkaloids.  H.  Wieland  and 
M.  Kotake  ( Annalen ,  1925,  444,  69 — 93). — In  continuation  of 
earlier  work  (A.,  1923,  i,  1222)  the  behaviour  of  morphine  derivatives 
in  which  the  third  ring  of  the  molecule  has  been  saturated  by 
reduction  in  order  to  limit  the  possibilities  of  complicated  reactions 
has  been  studied  with  a  view  to  determine  the  point  of  attachment 
of  the  carbon  atom  15.  The  dihydrode-A-methyldihydrocodeine 
previously  described  {loc.  cit.)  is  converted  by  oxidation  into  a 
ketone,  dihydrode-A-methyldihydrocodeinone  (III),  which  still  con¬ 
tains  ring  III  and  in  which  the  carbon  atom,  C15,  will  be  attached 
to  C5,  according  to  Knorr’s  formula  (A.,  1907,  i,  789),  to  C5  or  C8 
according  to  Freund  (A.,  1921,  i,  125),  and  to  C8  or  C13  according 
to  Robinson.  The  same  ketone  is  more  easily  obtained  from 
thebaine,  by  decomposing  the  methiodide  of  dihydrothebaine  with 
potassium  hydroxide.  The  resultant  tertiary  base  (I),  after  cata¬ 
lytic  reduction  and  treatment  with  hydrochloric  acid,  affords  methyl 
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alcohol  and  the  ketone  (III).  When  reduced  with  aluminium 
amalgam,  the  oxygen  bridge  in  this  ketone  is  ruptured,  yielding  a 
tertiary  base  (IV)  with  weak  phenolic  properties,  which  yields  only 
one  isonitroso  derivative  and  only  one  monobenzylidene  or  piper  - 
onylidene  derivative,  and  accordingly  contains  only  one  reactive 
methylene  group.  The  structure  (IV)  is  therefore  assigned  to 
this  ketone,  and  is  further  supported  by  the  decomposition  of  its 
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methiodide  into  trimethylamine,  water,  and  a  cyclic  ketone,  theben- 
one  (V),  corresponding  in  its  properties  with  the  thebenol  similarly 
obtained  by  Freund  from  thebenine,  which  on  oxidation  yields  a 
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crystalline  diketone.  In  view  of  the  above  relations,  the  authors 
propose  the  structures  (VI)  and  (VII)  for  codeine  and  thebaine 
respectively,  the  presence  of  a  double  bond  in  ring  III  being  indicated 
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by  the  permanganate  test  in  dilute  sulphuric  or  acetic  acid.  These 
structures  admit  of  readier  interpretations  of  the  isomeric  relations 
of  the  methylmorphimethines,  and  of  the  relations  between  codeine 
and  ^-codeine,  the  conversion  of  codeine  into  the  chloride  or  bromide 
of  the  isomeric  series  involving  displacement  of  a  double  bond 
according  to  the  scheme  (A).  The  conversion  of  dihydrothebaine 
into  dihydrocodeinone  under  the  influence  of  acid  is  attributed,  on 
the  above  formula  for  thebaine,  to  isomerisation  of  the  cycfopropyl 
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alcohol  system  (B).  The  change  into  the  isoquinoline  series  ( apo~ 
morphine,  morphothebaine)  similarly  involves  saturation  of  the 
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double  bond  and  formation  of  a  new  carbon  linking  between  C15 
and  C8.  The  character  of  ring  III  in  thebaine  and  its  derivatives 
depends  on  the  nature  of  the  substituent  attached  to  the  C5  carbon 
atom,  the  breaking  of  the  O-bridge  by  catalytic  reduction  involving 
also  rupture  of  the  Cg-g-15  system  of  linkings,  as  seen  in  the 
conversion  of  dihydrothebaine  into  dihydrothebainone  (VIII).  The 
latter  formula  involves  a  structure  (IX)  for  Gulland  and  Robinson’s 
th^bainol  (T.,  1923,  123,  980),  and  the  relations  of  thebaine  and 
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codeine  to  thebainone  and  codeinone  are  interpreted  by  assuming 
the  following  structures  for  the  ketones  : — 
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von  Braun’s  formula  for  the  morphine  alkaloids  (A.,  1914,  i,  1138) 
being  rejected  on  account  of  the  unsaturated  character  of  the  bases 
and  its  failure  to  explain  the  oxidation  of  codeine  to  codeinone. 

Dihydrothebaine  is  obtained  in  50 — 60%  yield  by  reduction  of 
thebaine  hydrochloride  with  hydrogen  in  the  presence  of  palladous 
chloride  and  gum  arabic.  De-A7 -methyldihydroeodeinone  is  ob¬ 
tained  by  hydrolysis  of  de-N-methyldihydrothebaine  with  hydro¬ 
chloric  acid  (cf.  Freund  and  Speyer,  A.,  1921,  i,  125).  The  oxime 
has  m.  p.  191 — 192-5°.  The  de-N-methyldihydrothebaine  (I),  m.  p. 
131 — 134°,  of  Freund  and  Speyer  ( loc .  cit.)  on  reduction  with 
hydrogen  in  acid  palladous  chloride  yields  dihydrode-N -methyldi- 
hydrothebaine  (II),  a  colourless  oil  ( methiodide ,  m.  p.  217 — 222°), 
which  on  heating  with  2 A-hydrochloric  acid  gives  (yield  80%) 
dihydrode-'N-methyldihydrocodeinone  (III),  colourless  needles,  soften¬ 
ing  at  95°,  m.  p.  110°  (methiodide,  m.  p.  295°;  oxime  hydrochloride, 
m.  p.  271 — 272°;  oxime,  m.  p.  183 — 185°),  identical  with  the  ketone 
obtained  from  dihydrode- A-methyldihydrocodeine  (tetrahydro- 
methylmorphime thine)  by  oxidation  with  chromic  acid  in  acetic 
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acid.  The  following  salts  of  dihydrode-iV -methyldihydrocodeine 
are  described  :  perchlorate,  m.  p.  218 — 219° ;  chloroplatinate ,  m.  p. 
202°;  nitrate,  m.  p.  174 — 175°.  Nitrodihydro-V-demethyldihydro- 
codeine  nitrate  has  m.  p.  220 — 221°.  Dihydrode-A7 -methyldihydro- 
codeinone  on  reduction  with  aluminium  amalgam  yields  dihydro- 
de-lA-methyldihydrothebainone  (IV),  m.  p.  154 — 156°  [pier ate,  m.  p. 
185 — 188°;  picrate  of  acetyl  derivative,  m.  p.  188 — 192;  meth- 
iodide,  m.  p.  226 — 229°;  piperonylidene  derivative,  C^H^O^N, 
m.  p.  179 — 181°  (which  with  excess  of  piperonal  and  sodium  ethoxide 
yields  an  alcohol  additive  compound,  C29H3706N,  m.  p.  179 — 181  °)]. 
The  same  ketone  is  also  obtained  by  a  similar  reduction  of  de-JV- 
methyldihydrothebainone,  m.  p.  180 — 182°  ( piperonylidene  derivative, 
m.  p.  174 — 175°),  prepared  by  reduction  of  the  tertiary  methine  base 
of  dihydrocodeinone,  but  it  is  best  obtained  by  hydrogenation  of 
de-V-methyldihydrothebaine  in  acetic  acid  by  Skita’s  method.  The 
methiodide  of  dibydrode-V-methyldibydrothebainone  on  heating 
with  aqueous  sodium  hydroxide  gives  trimethylamine  and  theben- 
one  (V),  m.  p.  134 — 136°  (yield  80%).  The  oxime,  m.  p.  201 — 
204°,  iso nitroso  compound,  C17H190„.N,  m.  p.  165°  (decomp.), 
benzylidene  derivative,  m.  p.  162°,  and  piperonylidene  derivative, 
m.  p.  185 — 186°,  are  described.  Chromic  and  acetic  acids  convert 
thebenone  into  a  diketone,  C17H1804,  m.  p.  185 — 187° ;  the  dioxime 
(m.  p.  155 — 160°,  with  effervescence,  solidifying  and  melting  again 
at  260°)  of  this  diketone  is  isomeric  with  the  oxime,  m.  p.  236—239°, 
obtained  by  the  action  of  hydroxy lamine  on  isonitrosothebenone. 

The  methiodide  of  dihydrode-V-methyldihydrothebaine  on  treat¬ 
ment  with  silver  oxide  and  distillation  yields  a  strongly  unsaturated 
substance,  C18H20O3,  m.  p.  119°,  which  on  hydrogenation  in  alcohol 
in  the  presence  of  palladium-black  yields  a  phenol,  C17H2203,  m.  p. 
148 — 150°.  These  two  substances  are  assigned  the  structures  : 
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Piperonylidenedihydrothebainone  has  m.  p.  174 — 175°  (cf.  Gul- 
land  and  Robinson,  loc.  cit.).  R.  B. 

Constitution  of  Tritopine.  E.  Spath  and  R.  Seka  (Ber., 
1925,  58,  [2?],  1272 — 1273). — Tritopine,  isolated  by  Kauder  (A., 
1891,  227)  in  very  small  amount  from  the  minor  alkaloids  of  opium, 
has  m.  p.  184°;  it  is  identical  with  laudanidine.  Since  the  latter 
substance  is  related  closely  to  laudanine,  it  is  suggested  that  the 
name  be  retained  and  the  term  “  tritopine  ”  be  deleted  from  the 
literature.  H.  W. 

Optical  Properties  of  Coniine  Hydrochloride.  G.  L.  Keenan 
and  R.  M.  Hann  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2063 — 2064; 
cf.  this  vol.,  ii,  94).— Coniine  forms  a  double  compound  with  mercuric 
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chloride,  C8H17N,2HgCl2,  na  1-535,  riy  1-540.  It  shows  parallel 
extinction  and  negative  sign  of  elongation,  with  biaxial  interference 
figures  in  convergent  polarised  light,  the  optic  axial  angle  being 
30 — 35°.  The  convenience  of  optical  examination  for  the  identi¬ 
fication  of  crystalline  compounds,  even  in  mixtures,  is  pointed  out. 

F.  G.  W. 

Synthesis  of  4- (3'  :  4'  :  S'-Tri-iodophenyl ) -2-pyrrolidone-5- 
carboxylic  Acid.  C.  R.  Harington  (J.  Biol.  Chern.,  1925,  64, 
29 — 39). — In  an  attempt  to  elucidate  the  constitution  of  thyroxin 
(cf.  Kendall,  A.,  1920,  i,  180),  4-(3' :  4' :  5'-tri-iodophenyl)-2-pyrrol- 
idone-5-carboxylic  acid,  a  substance  of  the  same  empirical  formula 
as  thyroxin  and  likely  to  possess  similar  chemical  properties  to 
those  described  by  Kendall,  has  been  synthesised.  The  synthetic 
substance  has  been  found  to  be  without  effect  on  the  basal  metabolic 
rate  and  is  therefore  not  identical  with  thyroxin.  The  tribasic 
ester  obtained  by  condensing  ethyl  malonate  and  ethyl  cinnamate  in 
presence  of  sodium  (cf.  Vorlander,  A.,  1902,  i,  309)  on  treatment  with 
ethyl  nitrite  and  sodium  ethoxide  gave  ethyl  oL-i&onitroso-$-phenyl- 
glutarate,  an  oil  which  could  not  be  crystallised;  on  hydrolysis 
with  potassium  hydroxide  in  concentrated  aqueous  solution,  this 
gave  a-isonitroso-P-phenylglutaric  acid,  blunt  needles,  m.  p.  129 — 
130°  (decomp.);  from  this,  by  reduction  with  sodium  amalgam  in 
aqueous  solution,  was  obtained  $-phenylglutamic  acid,  rhombic 
plates  which  become  pasty  at  170°  and  melt  with  loss  of  water  at 
179°;  a-benzamido-$-phenylglutaric  acid,  prepared  from  the  above 
by  benzoylation  in  an  alkaline  sodium  acetate  solution,  formed 
needles,  m.  p.  171 — 172°.  On  boiling,  in  10%  aqueous  solution 
for  6  hrs.,  p-phenylglutamic  acid  lost  the  elements  of  water  to 
give  phenylpyrrolidonecarboxylic  acid,  narrow  prisms,  m.  p.  196-5 — 
197-5°,  which  could  be  quantitatively  reconverted  into  the  amino- 
acid  by  boiling  for  4  hrs.  with  50%  hydrochloric  acid.  Phenyl¬ 
pyrrolidonecarboxylic  acid  on  nitration  with  fuming  nitric  acid  at 
0°  gave  chiefly  the  p -nitro  derivative,  rectangular  plates,  darkening 
at  229°,  m.  p.  252°  (decomp.) ;  this  was  reduced  with  ferrous 
sulphate  and  barium  hydroxide  to  p -aminophenylpyrrolidone- 
carboxylic  acid,  sheaves  of  needles,  m.  p.  254°  (decomp.),  which 
from  an  alkaline  solution  of  iodine  took  up  2  atoms  of  the  latter  to 
give  3  :  5-di-iodo-4-aminophenylpyrrolidonecarboxylic  acid,  needles, 
m.  p.  234°  (decomp.) ;  diazotisation  of  the  last  compound  in  strong 
sulphuric  acid  and  treatment  with  potassium  iodide  gave  the 
desired  3:4: 5 -tri-iodophenylpyrrolidonecarboxylic  acid,  needles, 
m.  p.  247°  (decomp.).  C.  R.  H. 

Modification,  of  Hofmann's  Decomposition  Reaction  of 
Heterocyclic  Compounds.  P.  Petrenko-Rritschenko  and 
V.  Butmi  de  Kazman  (J.  Soc.  Phys.  Chim.  Russe  TJniv.  Leningrad, 
1924,  55,  397 — 402). — The  action  of  bromine  (6  atoms)  on  1  :  2  :  6- 
triphenyl-4-piperidone  (cf.  A.,  1923,  i,  480)  (1  mol.)  in  benzene 
solution  results  in  the  formation  of  3  :  5-dibromo- 2  :  6-di phenyl - 
l-bromophenyl-4:-piperidone,  m.  p.  148°,  which,  when  boiled  in 
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chloroform,  yields  p-bromoaniline  and  dibenzyl ideneaceione  dibromide , 
m.  p.  145 — 151°.  Treatment  of  the  latter  with  bromine  in  chloro¬ 
form  solution  gives  a  quantitative  yield  of  dibenzylideneacetone 
tetrabromide,  m.  p.  210°. 

Similar  treatment  with  bromine  of  the  isomeride  of  1:2:  6-tri- 
phenyl-4-piperidone  (cf.  A.,  1909,  i,  961)  yields  a  tetrabromo 
compound,  C^H^ONBr^ 

The  decomposition  of  3  :  5-dibromo-2  :  6- diphenyl- 1-bromophenyl- 
4-piperidone,  which  occurs  with  spontaneous  liberation  of  bromine, 
is  evidently  a  modification  of  Hofmann’s  reaction  and  appears  to 
follow  the  scheme  : 

C6H4Br-NHBr<g|P^™r>co 

C6H4Br-NH*CHPh-CHBr*CO-CHBr-CHPhBr  — > 
C6H4Br-NH*CHPh-CHBr -CO-CHICHPh + Br2 ; 

C6H4Br-NH2Br-CHPh-CHBr-CO-CH:CHPh+HBr  — ^ 

CHPhBr-CHBr-CO-CH:CHPh+C6H4Br-NH2,HBr. 

The  hydrogen  bromide  necessary  for  the  reaction  is  probably 
supplied  by  decomposition  of  part  of  the  tribromo  compound. 

The  above  scheme  differs  from  that  usually  accepted  in  that  it 
assumes  a  passage  into  the  unsaturated  form  and  decomposition  of 
the  isomerised  product  or,  more  accurately,  transference  of  the 
negative  groups.  The  literature  contains  indications,  but  no  con¬ 
vincing  proof,  that  Hofmann’s  reaction  proceeds  by  means  of  such 
isomerisation.  This  proof  is  now  supplied  by  the  formation  of  the 
unsaturated  bromide,  which  is  explainable  only  on  the  hypothesis 
of  preliminary  isomerisation.  T.  H.  P. 

Catalytic  Reduction  of  Cyano  Compounds.  H.  Rupe  and 
F.  Gisiger  (Helv.  Chim.  Acta,  1925,  8, 338 — 351 ;  cf.  A.,  1923,  i,  1199). 
— Purely  aliphatic  nitriles  and  compounds  of  the  phenylacetonitrile 
type,  on  reduction  with  hydrogen  in  presence  of  nickel,  yield  almost 
exclusively  the  corresponding  secondary  bases.  When  a  second 
and  a  third  phenyl  group  are  introduced,  the  primary  base  becomes 
the  main  product  and  reduction  is  slow  and  incomplete.  Diphenyl- 
acetonitrile  gives  (3-diphenylethylamine  (cf.  A.,  1890,  357),  m.  p. 
38°,  b.  p.  170°/11  mm.  (phenylthiocarbamide,  m.  p.  171°,  acetyl 
derivative,  m.  p.  86°,  benzoyl  derivative,  m.  p.  123°),  and  a  very 
small  quantity  of  secondary  di-(fi-diphenylethyl)amine  ( hydrochloride , 
m.  p.  159°,  nitrosoamine,  m.  p.  179°),  together  with  a  small, 
unexplained  yield  of  benzophenone.  Triphenylacetonitrile  gives 
only  the  primary  base,  fi-triphenylethylamine  ( hydrochloride ,  m.  p. 
214°).  Reduction  of  cyanomethylanthranilic  acid  is  very  com¬ 
plicated,  giving  only  a  trace  of  acid  of  uncertain  constitution, 
isolated  as  barium  salt.  Reduction  of  hydrocyanodiphenylcarbodi- 
imine,  NHPh’C(CN)INPh,  is  also  complex,  aniline  being  the  chief 
product. 

Two  cyanoketones  were  investigated.  a-Phenyl- (3-benzoyl- 
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propionitrile  yields  the  primary  base,  at  once  eliminating  water  to 
give  diphenylpyrroline,  m.  p.  50°  (N -acetyl  derivative,  m.  p.  105°, 
N- benzoyl  derivative,  m.  p.  180°,  picrate,  m.  p.  156°,  hydrogen 
oxalate,  m.  p.  157 — 158°),  and  a  small  quantity  of  an  isomeride  ( ?), 
m.  p.  176°.  Reduction  at  a  higher  temperature  gives  both  diphenyl- 
pyrroline  and  diphenylpyrrolidine,  b.  p.  193 — 195°/12  mm.  (normal 
oxalate,  m.  p.  230°,  hydrochloride,  m.  p.  154°,  phenylthiocarbamide, 
m.  p.  188°),  easily  separated  through  the  oxalates.  The  a-cyano- 
ketone,  cyanodeoxybenzoin,  behaves  differently,  giving  the  aldimine, 
CHPhBz*CHINH,  m.  p.  173°,  and  benzoylphenylacetaldehyde, 
instantly  converted  into  the  enolic  form,  hydroxymethylenedeoxy- 
benzoin,  CPhBzICH'OH,  yielding  with  phenylhydrazine  1:4:  5-tri- 
phenylpyrazole,  m.  p.  207°.  A  substance,  m.  p.  91 — 92°,  apparently 
an  isomeride  of  cyanodeoxybenzoin,  obtained  as  the  main  product 
in  the  preparation  of  the  latter  by  Bodroux’s  method  (A.,  1911,  i, 
545),  is  described.  M.  J. 

Organic  Chloro-stannites  and  -stannates.  VII.  Some 
Miscellaneous  Compounds.  J.  G.  F.  Druce  ( Chem .  News,  1925, 
130,  385 — 386). — Piperidine  chlorostannate  (C5Hl0N)2,H2SnCl6,  has 
m.  p.  230°.  Quinine  chlorostannite,  C20H24O2N2,H2SnCl4,  m.  p.  120°, 
is  converted  by  chlorine  water  into  quinine  chlorostannate, 
C20H24O2N,,H2SnCl6.  y-Picoline  chlorostannate  is 
(NC5H4*Me)2,H2SnCl4. 

C.  J.  S. 

Iodo  Derivatives  of  Pyrrole  and  their  Behaviour  towards 
Nitric  Acid.  A.  Piero ni  and  D.  Nocentini  (Gazzetta,  1925, 
55,  348 — 361 ;  cf.  A.,  1923,  i,  613). — A  number  of  iodo  and  iodo- 
carboxy  derivatives  of  pyrrole,  now  described,  were  obtained 
by  the  following  general  method.  The  starting  product,  usually 
the  dicarboxylic  acid  corresponding  with  the  iodo  compound 
desired,  was  dissolved  in  a  large  excess  of  concentrated  sodium 
carbonate  solution  and  the  clear  liquid  treated,  when  cold,  drop- 
wise  with  the  requisite  amount  of  a  normal  solution  of  iodine  in 
potassium  iodide.  The  monoiodo-acids  formed  remained  in  solu¬ 
tion  and,  after  separation  by  filtration  from  small  proportions  of 
the  di-iodo  compounds,  were  precipitated  by  means  of  acetic  or 
dilute  sulphuric  acid.  The  monoiodo-acids  undergo  change,  with 
lowering  of  m.  p.,  when  crystallised  from  solvents,  and  are  best 
purified  by  precipitation  from  solution  in  potassium  hydroxide 
by  addition  of  sulphuric  acid.  Treatment  of  some  of  these  iodo 
compounds  of  pyrrole  with  nitric  acid  results  in  replacement  of 
the  halogen  by  the  nitro  group. 

3  :  5-Di-iodo- 2  :  4 -dimethylpyrrole,  prepared  from  the  correspond¬ 
ing  3  :  5-dicarboxylic  acid,  decomposes  at  65°. 

Ethyl  5 -iodo -2  :  4-dimethylpyrrole-3-carboxylate,  prepared  from  the 
ester  of  the  3  :  5-dicarboxylic  acid,  forms  pink  needles,  m.  p.  148°. 
3  :  4-Di-iodo-2  :  5-dimethylpyrrole  forms  red  crystals,  m.  p.  134°. 

4-Iodo-2  :  5-dimethylpyrrole-3-carboxylic  acid,  prepared  from  the 
corresponding  dimethyl-3 : 4-dicarboxylic  acid,  has  m.  p.  162° 
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(decomp.),  and,  when  treated  with  concentrated  nitric  acid,  yields 
a  compound  forming  silky  needles,  m.  p.  125°.  The  action  of  nitric 
acid  on  ethyl  2  :  5-dimethylpyrrole-3  : 4-dicarboxylate  gives  a 
compound  crystallising  in  needles,  m.  p.  167 — 168°. 

3  :  4-Di-iodo-\-phenyl-2  :  5 -dimethylpyrrole,  prepared  from  the 
corresponding  3  :  4-dicarboxylic  acid,  has  m.  p.  115°,  and  does 
not  react  when  heated  in  a  reflux  apparatus  with  magnesia  in 
presence  of  ether  or  benzene;  when  treated  with  nitric  acid  it 
gives  a  reddish-yellow  compound. 

4- 1 odo-1 -phenyl-2  :  5-dimethylpyrrole-3-carboxylic  acid,  prepared 
from  the  3  : 4-dicarboxylic  acid,  has  m.  p.  190°  (decomp.);  its 
silver  salt  decomposes  at  192°  and  is  soluble  in  excess  of  ammonia. 

The  action  of  iodine  on  2-acetylpyrrole  in  aqueous  solution  con¬ 
taining  sodium  carbonate  yields  di-iodo-2-acetylpyrrole,  m.  p.  168°, 
and  3:4:  5-tri-iodo-2-acetylpyrrole,  m.  p.  202°.  Neither  of  these 
products  reacts  with  js-bromophenylazoxyearbonamide,  but  the 
action  of  concentrated  nitric  acid  on  the  tri-iodo  compound  gives 
a  crystalline  iodo  compound,  decomposing,  without  melting,  at 
225°.  Another  iodo  compound,  m.  p.  172°  (decomp.),  is  obtained 
by  treating  the  tri-iodo  derivative  with  hydroxylamine. 

3  :  4-Dinitro-l-phenyl-2  :  5-dimethylpyrrole,  obtained  by  the  action 
of  nitric  acid  on  either  the  corresponding  3  : 4-dicarboxylic  acid 
or  4-iodo-l -phenyl-2  :  5-dimethylpyrrole-3-carboxylic  acid,  forms 
golden-yellow  needles,  m.  p.  205°. 

The  action  of  concentrated  nitric  acid  on  2  :  5-dimethylpyrrole- 
3  :  4-dicarboxylic  acid  gives  a  crystalline  compound,  m.  p.  115°. 

T.  H.  P. 

Catalysts  for  the  Synthesis  of  Indoles  by  Fischer’s  Method. 

A.  Korczynski  and  L.  Kierzek  ( Gazzelta ,  1925,  55,  361 — 369). 
— When  heated  at  about  150°  in  presence  of  1%  of  anhydrous 
nickel,  cobalt,  or  zinc  chlorides,  or  of  powdered  copper,  iron,  nickel, 
cobalt,  zinc,  aluminium,  tungsten,  titanium,  uranium,  or  molyb¬ 
denum,  phenyl  hydrazine  undergoes  decomposition  with  formation 
of  ammonia,  benzene,  aniline,  and  resinous  substances.  Decom¬ 
position  of  phenylhydrazones  with  formation  of  indoles  also  takes 
place  in  presence  of  powdered  metals  or  various  salts,  and  several 
indoles  have  been  prepared  in  this  way.  In  cases  where  isolation 
of  the  indoles  by  means  of  their  picrates  is  not  possible  owing  to 
the  instability  or  non-formation  of  these  salts,  use  may  be  made 
of  the  picryl  compounds  for  this  purpose. 

Picryl-2-meihylindole,  C15H10O6N4,  prepared  by  boiling  2-methyl- 
indole  (1  mol.)  and  picryl  chloride  (1  mol.)  in  alcoholic  solution 
with  the  calculated  amount  of  sodium  carbonate  in  a  reflux  appar¬ 
atus,  occurs  in  two  isomeric  modifications,  forming  red  needles 
and  an  orange  powder,  m.  p.  110°  and  225°,  respectively.  Picryl- 
2  :  3-dimethylindole,  similarly  prepared,  forms  red  needles  and  a 
cherry-red  powder,  m.  p.  133 — 134°. 

p -M  ethoxy acelophenonephenylhy dr  azone,  pale  yellow  leaflets, 
m.  p.  142°,  is  turned  brown  by  the  action  of  light  and  decomposes 
immediately,  with  resinification,  on  exposure  to  the  air.  When 
vol.  cxxvm.  i.  qq 
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heated  at  230 — 240°  with  nickel  chloride,  it  yields  2-p -methoxy- 
phenylindole,  which  forms  needles  with  silvery  lustre,  m.  p.  228 — 
229°,  and  imparts  a  violet  colour  to  a  splinter  of  pine  moistened 
with  hydrochloric  acid.  p-M  ethoxy  acetophenone-p-bromophenyl- 
hydrazone ,  pink  lamellae,  m.  p.  154°,  undergoes  profound  decom¬ 
position,  with  generation  of  heat,  when  heated  with  nickel  chloride. 
Acetophenone-p-methoxyphenylhydrazone,  m.  p.  63 — 64°,  yields 
5-methoxy-2-phenylindole  when  heated  with  nickel  chloride. 
p-Methoxyacetophenone-p-methoxyphenylhydrazone  forms  lustrous, 
yellow  lamellae,  m.  p.  162 — 163°,  is  highly  sensitive  to  the  action 
of  light  and  air,  and,  when  heated  with  nickel  chloride,  yields 
2-p -methoxyphenyl-5-methoxyindole,  yellow,  lamellar  crystals,  turn¬ 
ing  brown  at  204°,  m.  p.  213 — 214°. 

2-p -Hydroxy phenylindole,  yellow  lamellae,  m.  p.  70°,  imparts  an 
intense  coloration  to  pine  wood,  and  with  diphenylcarbamyl 
chloride  gives  an  amorphous,  yellow  condensation  product, 
^27^20^2^2*  P*  65°. 

2-PentylIndole,  prepared  as  above  from  cenanthaldehydephenyl- 
hydrazone,  has  m.  p.  54°  and  gives  a  picrate,  m.  p.  91 — 92°,  but 
is  not  accompanied  by  heptonitrile,  so  that  the  action  of  nickel 
chloride  on  phenylhydrazones  differs  from  that  of  cuprous  chloride 
(cf.  Arbusov,  A.,  1910,  i,  721). 

Dibromo-p-hydroxyacetophenone-p-bromophenylhydrazone,  m.  p. 
180°,  is  apparently  stable  towards  the  air  and  light,  but  undergoes 
profound  decomposition  when  heated  in  presence  of  nickel. 

T.  H.  P. 

Quinoline  and  the  Centroid  Structure.  R.  C.  Fuson  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2018 — 2021 ;  cf.  this  vol.,  i,  253). — 
Whilst  the  centroid  structure  suggested  for  quinoline  by  Huggins 
(A.,  1922,  i,  928,  997)  demands  a  peri  bridge  formation  between 
positions  4  and  8,  the  only  quinoline  derivative  known  to  possess 
such  a  linking  is  the  lactam  of  5-aminocinchoninic  acid  (Koenigs 
and  Lossow,  A.,  1899,  i,  456).  To  test  the  possibility  of  obtaining 
a  similar  linking  between  positions  4  and  8,  8-hydroxycinchoninic 
acid  was  prepared  by  a  modification  of  Weidel  and  Cobenzl’s  method 
(Monatsh.,  1880,  1,  844,  and  A.,  1881,  742)  and  submitted  to  various 
methods  of  dehydration.  No  indication  of  lactone  formation  was 
obtained,  and  it  is  concluded  that  the  centroid  structure  for  quinoline 
is  untenable,  and  also  probably  untenable  for  aromatic  nuclei  in 
general.  8-Sulphocinchoninic  acid  decomposes  to  a  black  mass, 
without  melting,  above  400°,  and  pure  8-hydroxycinchoninic  acid 
has  m.  p.  258 — 259°.  F.  G.  W. 

Carbazole.  H.  Lindemann  and  W.  Wessel  {Ber.,  1925,  58, 
[J3],  1221 — 1230). — The  preparation  of  1-aminocarbazole  from 
chloro-2  :  6 -dinitrobenzene  suffers  from  the  disadvantage  that  the 
latter  substance  is  somewhat  difficult  to  obtain;  attempts  are 
therefore  described  to  prepare  this  compound  or  one  of  the  inter¬ 
mediates  of  the  previous  synthesis  (A.,  1924,  i,  1234)  in  better 
yield.  Elimination  of  carbon  dioxide  from  4-chloro-3  :  5-dinitro- 
benzoic  acid  could  not  be  effected  satisfactorily.  4i-Chloro-3  :  5- 
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dinitrobenzenesulphonic  acid,  m.  p.  293°,  prepared  conveniently  by 
the  simultaneous  nitration  and  sulphonation  of  chlorobenzene,  and 
4-6romo-3  :  5-dinitrobenzenesulphonic  acid,  m.  p.  above  300°,  do  not 
suffer  loss  of  the  sulphonic  group  when  treated  with  superheated 
steam  or  with  hydrochloric  acid  at  200°.  4-Chloro-3  :  5 -dinitro- 
benzoyl  chloride,  m.  p.  58°,  is  converted  by  cold  ammonia  into 
4-chloro-3  :  5-dinitrobenzamide,  m.  p.  186°,  and  by  the  warm  reagent 
into  3  :  5-dinitroA-aminobenzamide,  m.  p.  252°.  Attempts  to  apply 
Hofmann’s  method  for  the  conversion  of  4-ehloro-3  :  5-dinitrobenz¬ 
amide  into  the  corresponding  amine  gave  3  :  5-dinitroA-methoxy- 
benzamide,  m.  p.  165°,  which  is  readily  prepared  from  ammonia 
and  3  :  5-dinitro-4:-methoxybenzoyl  chloride,  m.  p.  42°.  The  degrad¬ 
ation  of  4-chloro-3  :  5-dinitrobenzazide,  m.  p.  86°,  by  Curtius’  method 
proceeds  smoothly,  but  the  preparation  of  this  substance  through 
the  hydrazide  is  not  possible,  since  the  halogen  atom  of  the  esters 
of  4-chloro-3  :  5-dinitrobenzoic  acid  reacts  more  rapidly  than  the 
ester  group  with  hydrazine  hydrate  (ethyl  3  :  5-dinitroA-hydrazino- 
benzoate,  m.  p.  138°,  is  described).  It  is,  however,  readily  prepared 
by  the  action  of  sodium  azide  on  4-ehloro-3  : 5-dinitrobenzoyl 
chloride  in  cold  acetic  acid  solution.  It  reacts  explosively  with 
concentrated  sulphuric  acid,  but  is  transformed  by  somewhat  diluted 
acid  into  4:-chloro-3  :  5 -dinitroaniline,  m.  p.  187 — 188°,  which  is 
more  smoothly  produced  from  the  corresponding  acetyl  derivative, 
m.  p.  228°  (decomp.),  prepared  by  heating  the  azide  with  acetic 
anhydride  and  a  few  drops  of  concentrated  sulphuric  acid.  The 
azide  is  converted  by  boiling  water  or  dilute  acetic  acid  into  s-di-4- 
chloro-3  :  5-dinitrophenylcarbamide,  m.  p.  295°  (decomp.),  which, 
somewhat  unexpectedly,  is  also  produced  in  neutral  media  such  as 
toluene  or  nitrobenzene.  Attempts  to  replace  the  amino  group  of 
4-chloro-3  :  5-dinitroaniline  by  hydrogen  in  the  customary  manner 
were  unsuccessful.  The  halogen  atom  is  firmly  retained  in  the 
free  amine,  whereas  it  is  mobile  in  the  corresponding  acetyl  deriv¬ 
ative,  which  is  transformed  by  aniline  into  3  :  5-dinitro-4:-anilino- 
aceianilide,  m.  p.  216°.  The  latter  substance  is  hydrolysed  to 
2  :  Q-dinitroA-aminodiphenylamine,  m.  p.  154°,  which  is  smoothly 
diazotised  (the  corresponding  diazonium  nitrate,  decomp.  148°, 
chloride,  decomp.  175°,  and  sulphate,  decomp.  180°,  are  described) ; 
the  solid  diazonium  salts  when  heated  with  alcohol  give  in  good 
yield  2  :  6-dinitrodiphenylamine,  m.  p.  107 — 108°,  identical  with 
the  substance  employed  by  Kehrmann  and  Kaiser  (A.,  1906,  i,  12) 
and  Lindemann  and  Werther  (A.,  1924,  i,  1234)  in  the  synthesis  of 
1-aminocarbazole. 

3  :  5-Dinitro-4-anilinobenzoic  acid  is  converted  by  phosphorus 
pentachloride  into  3  :  5-dinitroA-anilinobenzoyl  chloride,  m.  p.  123°, 
which  is  transformed  by  sodium  azide  into  3  :  5-dinitro-4-anilino- 
benzazide,  m.  p.  135°.  The  smooth  transformation  of  the  latter 
substance  into  the  corresponding  amine  or  its  acetyl  derivative 
could  not  be  effected.  It  is  converted  by  glacial  acetic  acid  into 
s-di-3  :  o-dinitroA-anilinocarbamide,  m.  p.  252°  (decomp.). 

3  :  5-Dinitro-4-anilinobenzoic  acid  is  smoothly  reduced  by  am¬ 
monium  sulphide  to  5-nitro-3-aminoA-anilinobenzoic  acid,  which  is 
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converted  by  acetic  anhydride  and  sodium  acetate  into  7-nitro-l- 
phenyl-2-methylbenziminazole-5-carboxylic  acid ,  m.  p.  289°,  and  trans¬ 
formed  by  sodium  nitrite  and  dilute  sulphuric  acid  into  1-nitro-l- 
phenylbenztriazole-5-carboxylic  acid  (I),  m.  p.  279°. 
The  nitro-acid  shows  little  tendency  to  pass  into 
a  carbazole  derivative.  The  corresponding  amino- 
acid ,  m.  p.  248°  ( acetyl  compound,  m.  p.  281 — 
282°),  readily  loses  carbon  dioxide  and  nitrogen 
when  heated  with  an  excess  of  barium  oxide  and 
gives  1-aminocarbazole  in  satisfactory  yield.  H.  W. 


co,h/\/  % 


N 


(i.) 


NO,  NPh 


Oxidation  of  Thymine.  4 :  5-Dihydroxythymine .  0. 

Baudisch  and  D.  Davidson  (J.  Biol.  Chem.,  1925,  64,  233 — 239). — 
On  shaking  5-bromo-4-hydroxyhydrothymine  with  moist  silver  oxide 
there  was  obtained  4  :  5 -dihydroxy  thy  mine,  m.  p.  220°  (decomp.) ; 
this  substance,  on  hydrolysis  either  with  sodium  hydrogen  car¬ 
bonate  or  barium  hydroxide,  yielded  carbon  dioxide,  carbamide, 
and  acetylcarbinol ;  on  reduction  with  hydriodic  acid  thymine  was 
obtained  and  among  the  products  of  oxidation  pyruvic  acid  was 
detected.  C.  R.  H. 


Conversion  of  Isatin  into  a  Tetrahydroquinazoline  Deriv¬ 
ative.  H.  Rupe  and  G.  A.  Guggenbuhl  ( Helv .  Chim.  Acta,  1925, 
8,  358 — 359). — Repeated  experiments  on  the  action  of  thionyl 
chloride  on  isatinphenylhydroxylamine  fail  to  give  again  the  isatin- 
A-chloroanilide,  described  in  a  previous  communication  (cf.  A., 
1924,  i,  764),  and  yield  instead  3-phenyldiketotetrahydroquinazoline 
and  a  small  quantity  of  isatin.  The  authors  suggest  that  the 
A-chloroanilide  primarily  formed  is  decomposed  thus  : 


CO 


CO 


CO  CO 

^Ywhci-^^yv^r  y  Yph~H  i 

W  \/Vccl  \/Yc'oh  k/\/co 

N  N  N  NH 


NPh 


They  defend  their  formula  for  isatinphenylhydroxylamine  (cf .  Heller, 
Z.  angew.  Chem.,  1924,  37,  1017).  M.  J. 


Tenacity  of  Organic  Radicals  with  Respect  to  Nitrogen. 

K.  von  Auwers  and  W.  Pfuhl  ( Ber .,  1925,  58,  [2?],  1360 — 1369). — 
The  comparative  firmness  of  the  union  between  alkyl  groups  and 
the  nitrogen  atom  is  examined  by  a  study  of  the  thermal  decom¬ 
position  of  quaternary  indazolium  salts,  ^C6H4<C^^,^>NrJx,  and 

measurement  of  the  relative  proportions  of  1-  and  2-alkylindazoles 
thereby  produced,  the  latter  being  determined  as  the  picrates. 
Comparative  experiments  with  salts  containing  the  methyl  group 
in  position  1  and  various  alkyl  groups  in  position  2  show  that  the 
tenaciousness  of  saturated  alkyl  groups  increases  with  increasing 
weight  from  methyl  through  ethyl  to  propyl ;  thereafter  a  diminu¬ 
tion  is  observed.  The  allyl  and  various  benzyl  radicals  are  less 
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firmly  united  than  methyl.  The  same  order  is  generally  maintained 
in  a  series  of  observations  with  alkylindazolium  salts  containing 
various  alkyl  groups  in  position  1.  In  general,  the  sequence  of 
radicals  agrees  with  that  observed  by  von  Braun  except  as  regards 
the  position  of  the  w- butyl  group  and  the  relative  tenaciousness  of 
the  propyl  and  isopropyl  groups,  which  in  these  experiments  appear 
almost  equal.  The  latter  observation  suggests  that  valency  demand 
is  possibly  not  the  sole  factor  governing  tenacity,  but  that  steric 
influences  also  have  an  effect. 

The  following  new  or  revised  data  are  recorded  :  2-ethylindazole, 
m.  p.  37 — 39° ;  2-propylindazole,  b.  p.  143-5 — 144-5°/14  mm.,  m.  p. 
28 — 29°;  2-isobutylindazole,  b.  p.  139-5 — 140-5°/13  mm.,  m.  p. 
52 — 56°;  2-o-chlorobenzylindazole,  m.  p.  57 — 58°  ( picrate ,  m.  p. 
141 — 142°) ;  2-p-chlorobenzylindazole,  m.  p.  115°  ( picrate ,  m.  p.  152°) ; 
1  :  2 -dimethylindazolium  chloride,  m.  p.  137 — 138°,  bromide,  m.  p. 
Ill — 113°;  l-methyl-2-ethylindazolium  chloride,  m.  p.  180 — 187°, 
bromide,  m.  p.  197°,  iodide,  m.  p.  173°;  l-methyl-2-propylindazolium 
chloride,  m.  p.  145°,  bromide,  m.  p.  201 — 202°,  iodide,  m.  p.  199° ; 
l-methyl-2-butylindazolium  iodide,  m.  p.  175° ;  ( ?)  1  -methyl-2-isobutyl- 
indazolium  iodide,  m.  p.  161 — 163° ;  l-methyl-2-allylindazolium 
iodide,  m.  p.  140-5°;  (?)  l-methyl-2-o-cfdorobenzylindazolium  iodide, 
m.  p.  148 — 150° ;  l-methyl-2-p-chlorobenzylindazolium  iodide,  m.  p. 
183 — 183-5° ;  l-methyl-2-o-nitrobenzylindazolium  iodide,  m.  p.  164° ; 

1- methyl-2-p-nitrobenzylindazolium  iodide,  m.  p.  188°;  l-ethyl-2- 
propylindazolium  iodide,  m.  p.  150° ;  l-ethyl-2-allylindazolium  iodide, 
m.  p.  152°;  2-methyl-l-propylindazolium  iodide,  m.  p.  131 — 132°; 

2- ethyl-l-propylindazolium  iodide,  m.  p.  (indef.)  81—86° ;  1  :  2-di- 

propylindazolium  iodide,  m.  p,  120 — 121° ;  2-methyl-l-allylindazolium 
iodide,  m.  p.  137° ;  2-ethyl-l-allylindazolium  iodide,  m.  p.  131 — 132° ; 
2-propyl-\-allylindazolium  iodide,  m.  p.  126 — 127°;  1  :  2-dibenzyl- 
indazolium  iodide,  m.  p.  150°;  \-o-chlorobenzyl-2-methylindazolium 
iodide,  m.  p.  167°;  l-p-chlorobenzyl-2-methylindazolium  iodide,  m.  p. 
164°;  l-o-nitrobenzyl-2-methylindazolium  iodide,  m.  p.  202°;  1-p- 
nitrobenzyl-2-methylindazolium  iodide,  m.  p.  179-5°.  H.  W. 

Formation  of  Indazoles  from  the  Hydrazones  of  2  :  6-Di- 
nitrobenzaldehyde.  K.  von  Auwers  and  E.  Frese  (Ber., 
1925,  58,  [E],  1369 — 1375). — The  production  of  1-substituted 
indazoles  and  sodium  nitrite  by  the  action  of  sodium  hydroxide  on 
certain  substituted  hydrazones  of  2  : 6-dinitrobenzaldehyde  has 
been  established  by  Reich  and  Gaigailian  (A.,  1913,  i,  995).  Attempts 
to  extend  the  method  to  the  synthesis  of  1 -acylindazoles  have  not 
been  successful.  Observations  with  a  large  number  of  hydrazones 
show  that  the  success  or  failure  of  the  synthesis  depends  on  unknown 
factors. 

2  :  6-Dinitrobenzaldehyde  is  conveniently  prepared  from  2  :  6-di- 
nitrotoluene  through  the  corresponding  bromide,  anilino  derivative, 
and  anil.  2  :  6-Dinitrobenzaldehyde-semicarbazone  and  -p-nitro- 
phenylhydrazone  have  m.  p.  217°  and  223 — 225°  (instead  of  207 — 
208°  and  207 — 208°  recorded  by  Reich  and  Gaigailian) ;  4-nitro-l-p- 
nitrophenylindazole  has  m.  p.  264°  (instead  of  261°).  The  following 
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hydrazones  of  2  :  6-dinitrobenzaldehyde  are  described  :  2'  :  4 '-di 
nitrophenylhydrazone,  m.  p.  233 — 235° ;  picrylhydrazone,  m.  p.  219 — 
220°  (decomp.) ;  o -tolylhydrazone,  m.  p.  193°  (decomp.) ;  p -tolyl- 
hydrazone,  m.  p.  157-5 — 158-5°;  as-m -xylylhydrazone,  m.  p.  174°; 
benzoylhydrazone,  m.  p.  234 — 236° ;  carbethoxyhydrazone,  m.  p.  219 — 
220°  (decomp.);  methylhydrazone,  m.  p.  120 — 121°.  From  the 
appropriate  hydrazone  the  following  indazoles  are  prepared  : 
4-nitro-l-o-tolylindazole,  m.  p.  92 — 94°;  4-nitro- 1  -p-tolylindazole , 
m.  p.  155 — 156°;  4- nitro-\-&s-m-xylylindazole ,  m.  p.  112 — 113°; 
4-nitro-l-methylindazole,  m.  p.  138 — 139°.  4-Nitroindazole  is  con¬ 
verted  by  methyl  iodide  or  methyl  sulphate  into  a  mixture  of 
4-nitro-l-methylindazole  and  4-nitro-2-methylindazole,  m.  p.  101 — 
103°,  which  can  be  separated  from  one  another  by  taking  advantage 
of  the  greater  basicity  of  the  latter.  Similarly,  4-nitroindazole  and 
benzyl  chloride  give  a  mixture  of  4-nitro- 1-benzylindazole,  m.  p. 
97°,  and  4-nitro-2-benzylindazole,  m.  p.  123 — 124°.  H.  W. 

Arylazoacetylacetones  and  the  Products  of  their  Con¬ 
densation  and  Fission.  C.  Bulow  and  W.  Spengler  (Ber., 
1925,  58,  [2?],  1375 — 1386). — -p-Tolylazoacetylacetone, 
C6H4Me-N:N-CAc:CMe-OH, 

m.  p.  97°,  is  converted  by  nitric  acid  in  glacial  acetic  acid  solution 
into  3-nitro-p-tolylazoacetylacetone,  m.  p.  171°,  the  constitution  of 
which  is  established  by  its  formation  from  acetylacetone  and 
diazotised  m-nitro-p-toluidine.  The  compounds  are  converted  by 
hydrazine  into  4-p-tolylazo-3  :  5-dimethylpyrazole,  m.  p.  149°,  by 
phenylhydrazine  into  4-p-tolylazo-l -phenyl-3  :  5-dimethylpyrazole, 
m.  p.  78°,  and  4-m-nitro-p-tolylazo-\-phenyl-3  :  5-dimethylpyrazole, 
m.  p.  162°,  and  by  hydroxylamine  into  4-p-tolylazo-3  :  5-dimethyl- 
iso oxazole,  m.  p.  81-5°,  and  4-m-nitro-p-tolylazo-3  :  5-dimethyliso- 
oxazole,  m.  p.  140°.  The  isolation  of  intermediate  products  appears 
impossible  in  the  case  of  hydrazine,  but  with  phenylhydrazine 
and  hydroxylamine  the  primary  p -tolylazoacetylacetonephenyl- 
hydrazone,  m.  p.  70°,  and  p -tolylazoacetylacetoneoxime,  m.  p. 
124-5°,  can  be  obtained.  The  conversion  of  p-tolylazoacetylacetone 
(2  mols.)  by  hydroxylamine  (1  mol.)  into  a  compound , 
[COMe-C(N:N-C6H4Me):CMe*N]2-OH  or 

m.  p.  62°,  is  remarkable.  m-Nitro-p-tolylazoacetylaeetone  is  con¬ 
verted  by  aniline  into  the  unstable  anilide,  m.  p.  138°. 

Pyrazoles  which  contain  an  imino  hydrogen  atom  are  capable  of 
yielding  relatively  stable  salts  with  mineral  acids,  whereas  this 
property  is  not  exhibited  by  pyrazoles  in  which  the  atom  is  replaced 
by  an  aryl  group;  the  nitrate,  m.  p.  150 — 151°  (decomp.)  after 
darkening  at  138°,  hydrochloride,  m.  p.  230°,  and  perchlorate,  m.  p. 
224 — 225°,  of  4-p-tolylazo-3  : 5-dimethylpyrazole  are  described. 
The  latter  substance  is  converted  by  nitric  and  acetic  acids  into 
4-m-nitro-j5-tolylazo-3  :  5-dimethylpyrazole  and  4-nitro-3  :  5-di¬ 
methylpyrazole.  ^-Tolylazo-3  :  5-dimethyh’sooxazole  and  concen¬ 
trated  nitric  acid  yield  m-nitro-^-tolylazoacetylacetone. 
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Oxidative  fission  by  chlorine  proceeds  smoothly  in  the  case  of 
ra-nitro-p-tolylazoacetylacetone  in  acetic  acid  solution  and  leads 
to  the  production  of  the  m-nitro-p-tolylhydrazone  of  pyruvyl  chloride, 
CAcCKNH'C6H3Me*N02,  m.  p.  144°,  which  is  also  prepared 
by  coupling  y-chloroacetylacetone  with  ra-nitro-^-tolyldiazonium 
chloride  in  acetic  acid  solution ;  the  presence  of  the  ketonic 
group  is  established  by  the  preparation  of  the  corresponding 
phenylhydrazone,  C16H1602N5C1,  m.  p.  214*5°.  Pyruvyl  chloride 
p-tolylhydrazone,  m.  p.  142°,  is  formed  by  similar  methods.  p-Tolyl- 
azoacetylacetone  is  converted  by  cautious  treatment  with  bromine 
in  the  presence  of  acetic  acid  into  pyruvyl  bromide  p-tolylhydrazone, 
m.  p.  135°,  and  by  a  larger  proportion  of  the  halogen  into  pyruvyl 
bromide  m-bromo-p-tolylhydrazone,  m.  p.  108 — 109° ;  pyruvyl  bromide 
va-nitro-p-tolylhydrazone  has  m.  p.  160 — 162°.  The  latter  substance 
is  converted  by  hydrazine  and  phenylhydrazine  in  acetic  acid 
solution  into  4c-m-nitro-p-tolylazo-3  :  5-dimethylpyrazole,  m.  p.  192°, 
and  4-^)-tolylazo-3  :  5-dimethylpyrazole,  m.  p.  162°,  respectively. 
Pyruvyl  bromide  ra-nitro-p-tolylhydrazone  is  converted  by  relatively 
short  treatment  with  hydro  xylamine  hydrochloride  into  the  corre¬ 
sponding  oxime,  m.  p.  235°,  and  by  protracted  treatment  into  4 -m- 
nitro-p-tolylazo-3  : 5-dimethyh‘sooxazole.  The  reactivity  of  the 
halogen  atoms  in  the  compounds  just  described  is  established  by  the 
isolation  of  pyruvamide-p-tolylhydrazone,  m.  p.  164°,  and  pyruvamide- 
m-nitro-p-tolylhydrazone,  m.  p.  174°  (corresponding  phenylhydrazone, 
m.  p.  204°),  by  the  action  of  ammonia  on  the  corresponding  chloride 
or  bromide. 

Attempts  to  obtain  tetrazole  derivatives  by  the  action  of  sodium 
nitrite  and  hydrochloric  acid  on  pyruvamide-m-nitro-p-tolyl- 
hydrazone  led  to  the  production  of  ra-nitro-p-tolylazoacetylacetone, 
the  effect  being  due  to  the  mineral  acid. 

The  presence  of  the  enolic  group  in  p-tolylazoacetylacetone  is 
established  by  the  isolation  of  the  corresponding  sodium  salt,  m.  p. 
228°,  and  copper  salt,  m.  p.  191°.  H.  W. 

Formation  of  Salts  from  Glyoxaline-4 :  5-dicarboxylic 
Acid.  K.  Lehmstedt  (Ber.,  1925,  58,  [2?],  1219 — 1220). — A 
solution  of  glyoxaline-4  :  5-dicarboxylic  acid  is  neutral  towards 
phenolphthalein  after  addition  of  sodium  hydroxide  sufficient  to 
saturate  the  first  and  74%  of  the  second  carboxyl  group ;  con¬ 
centration  of  such  a  neutral  solution  leads  to  the  separation  of  the 
sodium  hydrogen  salt,  whereas  the  normal  salt  is  precipitated  by 
addition  of  alcohol  to  the  concentrated  mother-liquor.  The 
normal  ammonium  salt,  obtained  by  precipitation  of  a  solution  of 
the  acid  in  concentrated  ammonia  by  alcohol,  loses  ammonia  when 
preserved  at  the  atmospheric  temperature  and  passes  quantitatively 
into  the  ammonium  hydrogen  salt.  Thermal  decomposition  of  the 
barium  or  calcium  hydrogen  salt  gives  glyoxaline  and  hydrocyanic 
acid,  but  no  ketone.  The  incomplete  existence  of  the  normal  sodium 
salt  in  aqueous  solution  shows  that  the  determinations  of  the  first 
and  second  dissociation  constants  of  the  acid  (cf .  Pauly  and  Ludwig, 
A.,  1922,  i,  953)  are  inaccurate.  H.  W. 

qq* 
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Behaviour  of  the  Sulphides  of  Sodium  in  Aqueous  and 
Alcoholic  Media.  A  Contribution  towards  Elucidating  the 
Structure  of  Sulphide  Dyes.  H.  H.  Hodgson  (J.  Soc. 
Dyers  and  Col.,  1925,  41,  241 — 244). — A  more  detailed  account  of 
work  already  published  (this  vol.,  i,  532;  see  also  B.,  1925,  665). 

W.  A.  S. 

Action  of  Nitrous  Acid  on  the  Nitrile  of  Aminomalonic 
Acid.  E.  Grischkevitsch-Trochimovski  (J.  Soc.  Phys.  Chim. 
Russe  Univ.  Leningrad,  1924,  55,  548 — 550). — Diazotisation  of 
aminomalononitrile  yields  4 : 5-dicyano-l :  2  :  3 -triazole,  which  forms 
orange-yellow  crystals,  m.  p.  145 — 150°  (decomp.)  :  NH2*CH(CN)2+ 
HN02=H20+0H-N:N-CH(CN)2;  the  latter  +NH2*CH(CN)2= 

H20+CH(CN)2*N:N*NH-CH(CN)2=2HCN+N<^h^'^.  The 

dicyanotriazole  forms  :  a  silver  compound,  C4N6Ag,  stable  towards 
light,  but  inflammable  when  heated;  analogous  ammonium  and 
potassium  compounds ;  a  blue  copper  compound,  (C4N5)2Cu ;  a 
calcium  compound  (-f-3H20) ;  and  a  methyl  derivative,  m.  p.  57-5 — 
58-5°.  When  hydrolysed  by  means  of  hydrochloric  acid,  it  yields 
1:2:  S-triazole-4  :  5-dicarboxylic  acid  monoamide, 
C2HN3(C02H)-C0-NH2, 

infusible  at  275°,  whilst  hydrolysis  by  sulphuric  acid  gives  1:2:3- 
triazole-4  :  5-dicarboxylic  acid.  When  treated  with  hydrochloric 
acid  in  absolute  alcoholic  solution  it  gives  an  unstable  salt  of  an 
imino-ether  which,  on  decomposition  by  water,  yields  ethyl  cyano- 
1:2:  3 -triazolecarboxylate,  CN-C2HN3-C02Et,  m.  p.  114 — 115°. 
When  heated  at  about  its  melting  point,  the  triazole  undergoes 
partial  sublimation,  with  formation  of  a  white  isomeride  (cf. 
following  abstract).  T.  H.  P. 

Structure  of  Dicyanotriazole.  E.  Grischkevitsch-Trochi¬ 
movski  and  L.  Kotko  (J.  Soc.  Phys.  Chim.  Russe  Univ.  Leningrad, 
1924,  55,  551 — 553). — Both  forms  of  dicyano-1  :  2  :  3-triazole  (see 
preceding  abstract)  have  m.  p.  145 — 150°.  The  action  of  alkali 
hydroxide  on  the  yellow  variety  results,  according  to  the  concen¬ 
tration  of  the  alkali  and  the  temperature,  in  either  the  formation  of 
a  salt,  which  reverts  to  the  original  yellow  compound  on  acidification, 
or  hydrolysis  of  one  cyano  group  and  formation  of  cyano-l  :  2  :  3- 
triazolecarboxylic  acid,  m.  p.  215—216°  (decomp.),  or  hydrolysis  of 
one  and  partial  hydrolysis  of  the  other  cyano  group  with  formation 
of  the  monoamide  of  the  dicarboxylic  acid. 

When  hydrolysed  by  means  of  concentrated  sulphuric  acid,  the 
methyl  derivative  of  the  dicyanotriazole  yields,  not  1:2:  3-triazole- 
4  :  5-dicarboxylic  acid,  but  1-methyl-l  :  2  :  3-triazole-4i :  5-dicarboxylic 
acid,  m.  p.  202-5 — 203-5°  (decomp.),  which  gives  a  methyl  ester,  m.  p. 
83-5 — 84°;  it  is,  therefore,  l-methyl-4  :  5-dicyano-l  :  2  :  3-triazole, 

NMe<^.^*CN,  and  not  NMelCIC^^*^,  as  would  be 

indicated  by  the  yellow  colour.  Both  forms  of  dicyano-1  :  2  :  3-tri¬ 
azole  yield  the  same  methyl  derivative  when  treated  with 
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diazomethane,  and  the  nature  of  their  isomerism  remains  un¬ 
explained.  T.  H.  P. 


Action  of  Hydrazine  on  Dimethylpyrone.  N.  Kijner  (J. 

Soc.  Phys.  Chim.  Russe  Univ.  Leningrad,  1924,  55,  539 — 545). — 
Dimethylpyrone  reacts  energetically  with  hydrazine  hydrate,  the 
final  product  being  a  compound  of  the  formula  C14H17N6.  The 
pyrone  first  unites  with  the  hydrazine  with  rupture  of  the  pyrone 
ring,  the  resulting  compound  undergoing  transformation  into 
pyrazole,  the  hydrazone  of  which  (I)  yields  the  azine  (II).  The 
latter  is  then  converted,  by  a  reaction  analogous  to  the  formation 
of  pyrroles  from  ketazines  (cf.  Piloty,  A.,  1910,  i,  277),  into  the 
compound  III.  Since,  how'ever,  the  final  product  does  not  give 
the  reactions  of  pyrroles,  it  is  probable  that  compound  III  under¬ 
goes  condensation  into  the  isomeric  form  IV  : 


co<™e>0+N2Hl 


'CH.'CMe 
NH— 
CMelCH 


I.::  _::>c*ch2Ac  -»  i 


NH2*NH*CMe!CH*COCH2Ac  - 

6MeTcH>C-CH^Me:N-NH2 


—  > 


f  .2i>C-CH2*CMe:N-l  (II.) 
L  CMelCH  *  J2 


/NHX 

j^H — N  ffMe  fiMe 


C<CH:iMe  11111  +NH° 


CMe-N-CMe-NH-CMe-N-CMe 

|  I  I  I 

II  N  I 

CH-C-CH- 


i  , , 

I  I! 

-CH-C-CH 


(IV.) 


(I.) 


The  compound  IV  has  m.  p.  254°,  and  yields  an  unstable  com¬ 
pound  with  alcohol;  a  compound,  C14H17N5+MeOH,  stable  at 
the  ordinary  temperature ;  a  compound,  C14H17N5-f  4C2H402,  m.  p. 
73°;  a  compound,  C14H17N5-{-4HCl;  and  a  colourless  methiodide, 
CuHi7N5,MeI.  T.  H.  P. 


Condensation  of  Isomeric  Tolyl-2-thio-4-ketothiazolidines 
(Rhodanic  Acids)  with  Substituted  Vanillins.  R.  M.  Hann 

(J.  Amer.  Chem.  Soc.,  1925,  47,  1998 — 2002). — 5-Chlorovanillin 
( o-chloroA-hydroxy-3-methoxybenzaldehyde ),  m.  p.  165°,  is  obtained 
by  the  action  of  chlorine  on  vanillin  in  glacial  acetic  acid  in  presence 
of  sodium  acetate.  The  following  substituted  vanillylidenethio- 
thiazolidines  were  prepared  by  condensation  of  the  substituted 
vanillins  with  the  thiothiazolidines  in  boiling  glacial  acetic  acid  in 
presence  of  sodium  acetate  :  5(5-bromovanillylidene)-,  yellowish- 
brown,  iridescent,  m.  p.  207°  (decomp.) ;  5(5-chlorovanillylidene)- , 
yellow,  m.  p.  196°;  5(5 -iodovanillylidene)- ,  orange-red,  m.  p.  213°; 
and  5{5-nitrovanillylidene)-2-thio-3-o-tolyl-4:-ketothiazolidine,  golden- 
brown,  m.  p.  205°  (decomp.);  5-vanillylidene- ,  deep  yellow,  m.  p. 
210°;  5{5-bromovanillylidene)-,  light  yellow,  m.  p.  201°,  subse- 
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quently  re-solidifying  and  re-melting  at  223 — 224° ;  5(5 -cMoro- 

vanillylidene- ,  yellow,  m.  p.  210°;  5(5 -iodovanillylidene)-,  yellowish- 
brown,  m.  p.  190 — 191°;  and  5(5-nitrovanillylidene)-2-thio-3-m- 
tolyl-4-ketothiazolidine,  brown,  m.  p.  220°  (decomp.) ;  5(5 -bromo- 
vanillylidene)-,  light  yellow,  m.  p.  223°;  5{5-chlorovanillylidene)- , 
yellow,  m.  p.  224° ;  5(5-iodovanillylidene)-,  deep  yellow,  m.  p.  243° ; 
and  5(5-nitrovanillylidene)-2-thio-3--p4olyl-4c-ketothiazolidine,  golden- 
brown,  m.  p.  214 — 215°  (decomp.).  F.  G.  W. 

Green  Modification  of  pp'-Dihydroxyazobenzene.  D.  Vor- 
lander  and  K.  Kunze  (Ber.,  1925,  58,  [i?],  1403 — 1404). — The 
action  of  water  at  0°  or,  preferably,  of  sodium  chloride  or  sodium 
acetate  solution  at  — 10°  to  —15°  on  the  bluish- black  hydrochloride 
of  pp'-dihydroxyazobenzene  (preferably  prepared  by  passing 
hydrogen  chloride  into  the  alcoholic  solution  of  the  parent  sub¬ 
stance)  leads  to  the  separation  of  a  very  unstable,  dark-grey  or 
olive-green  modification  of  pp'-dihydroxyazobenzene.  The  di¬ 
sodium  and  diammonium  salts  of  pp'-dihydroxyazobenzene  are 
described.  H.  W. 


Quinone  Diazides  of  the  Anthraquinone  Series.  M.  Tanaka 
( Compt .  rend.,  1925,  181,  180 — 182). — 3-Nitro-2-aminoanthra- 
quinone  (m.  p.  316°)  is  diazotised  in  concentrated  sulphuric  acid 
solution,  and  the  diazo  compound  (yellow  needles  exploding  at  133°) 
is  converted  by  boiling  with  acetic  anhydride  into  9  :  10-anthra- 
quinone-2  :  3-quinonediazide  (annexed  formula),  crystals  (-f£Ac20) 
PO  //\  NT  with  a  metallic  reflex,  decomp.  227°,  which 
/  Y  2  couples  slowly  with  R-salt  to  give  a  blue 

\  ArnAv  /  O  coloration.  It  is  reduced  by  sodium  thio- 
sulphate  in  alkaline  solution  to  3 -hydroxy- 
2-hydrazinoanthraquinone,  reddish-brown  needles,  decomp.  335°. 
Boiling  acetic  anhydride  converts  this  into  2 -methyl-5  :  6 -anthra- 

,NH*N 

m.  p.  314°. 

is  converted  in  the 
same  way  into  anthraquinone -1  :  2 -quinonediazide.  G.  M.  B. 


quinono-l-oxa-S  :  ^.-diazine,  C14H602<vq _ Q]yfe> 

l-Nitro-2-aminoanthraquinone  (m.  p.  310°) 


Reaction  between  Pbenylbydrazine  and  Mercuric  Acetate. 

L.  Vecchiotti  and  A.  Capodacqua  ( Gazzetta ,  1925,  55,  369 — 371). 
— Gradual  addition  of  phenylhydrazine,  with  agitation,  to  mercuric 
acetate  solution  results  in  the  formation  of  the  mercuric  salt  of 
diazoaminobenzene,  Hg(NPh*N!NPh)2  (cf.  Ciusa  and  Pestalozza, 
A.,  1911,  i,  678).  Apparently  the  phenylhydrazine  undergoes 
oxidation  to  aniline  and  diazobenzene,  these  then  condensing  to 
diazoaminobenzene.  T.  H.  P. 


Salvarsan.  I.  Determination  of  an  Isoelectric  Point. 

A.  S.  Hunter  and  W.  A.  Patrick  ( J .  Lab.  Clin.  Med.,  1925,  10, 
343 — 359). — The  value  of  salvarsan  is  7-60;  of  the  dihydro¬ 

chloride,  2-41 ;  monohydrochloride,  3-00 ;  monosodium  salt,  10-88 ; 
disodium  salt,  11-43.  The  presence  of  an  isoelectric  point  at  pa 
about  3-4  was  indicated.  Chemical  Abstracts. 
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Preparation  and  Decomposition  of  Unsymmetrical  Mer- 
curi- organic  Compounds.  A  Method  of  Establishing  the 
Relative  Degree  of  Negativity  of  Organic  Radicals.  M.  S. 

Kharasch  and  M.  W.  Grafflin  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1948 — 1954). — Methylmercuric  2:4:  6 -trinitrobenzoate, 
(N02)3‘C6H2*C02HgMe, 

m.  p.  165°  (decomp.),  was  prepared  by  shaking  together  silver 
trinitrobenzoate  and  mercuric  methyl  chloride  in  benzene. 
When  heated  at  160 — 162°  in  a  vacuum,  this  affords  mercury 
2  :  4  :  6  :  2'  :  4'  :  6'-hexanitrodiphenyl  (cf.  Kharasch,  A.,  1922, 

i,  189)  and  probably  mercury  dimethyl. 

Phenylmercuric  trinitrobenzoate,  m.  p.  228°,  obtained  similarly, 
affords  phenylmercury  2:4:  6 -trinitrophenyl,  m.  p.  227,5°,  when 
heated  in  a  vacuum  at  222°.  When  boiled  with  mercuric  chloride 
in  alcohol,  the  latter  yielded  mercuric  phenyl  chloride  and  mercuric 
trinitrophenyl  chloride.  p-Tolylmercuric  trinitrobenzoate,  m.  p. 
234 — 237°  (decomp.),  and  p-tolylmercury  2:4:  6 -trinitrophenyl, 
m.  p.  203°  (cf.  Koten  and  Adams,  this  vol.,  i,  236)  were  obtained 
similarly.  Decomposition  of  phenylmercury  and  p-tolylmercury 
trinitrophenyls  with  hydrogen  chloride  yielded  benzene  and  toluene, 
respectively,  and  mercuric  2:4:  6-trinitrophenyl  chloride.  This 
is  taken  to  indicate  that  both  tolyl  and  phenyl  groups  are  more 
electronegative  than  2:4:  6-trinitrophenyl,  as  the  more  electro¬ 
negative  radical  should  break  off  more  readily.  The  method  may 
be  extended  to  establish  the  relative  negativity  of  all  types  of 
organic  radicals.  F.  G.  W. 

Constitution  of  Hydrargyrum  Salicylicum  and  Related 
Substances.  F.  Boedecker  and  O.  Wunstorf  (Arch.  Pharm., 
1925,  263,  430 — 435). — “  Hydrargyrum  salicylicum  ”  is  readily 
converted  by  an  aqueous  solution  of  potassium  cyanide  into  a 
mixture  of  the  salts  of  3-  and  5-cyanomercurisalicylic  acids,  which 
form  respectively  a  sandy  powder  (potassium  salt  +2-5H20  soluble 
in  25  parts  of  water  at  15°,  strontium,  zinc,  and  silver  salts  described), 
and  felted  needles  (potassium  salt  +2H20  soluble  in  10  parts  of 
water  at  15°,  and  silver  salt  described).  The  potassium  salts  react 
with  a  solution  of  iodine  in  potassium  iodide  to  give  iodosalicylic 
acids,  which  were  identified  with  synthetic  specimens,  the  orient¬ 
ation  of  the  cyanomercuri  derivatives  being  thus  established. 
When  the  iodo-acid  from  the  3 -cyanomercuri  acid  was  fused  with 
potassium  hydroxide,  and  the  resulting  acid  distilled,  resorcinol 
was  obtained,  but  this  is  no  proof  of  constitution.  All  specimens 
of  “  hydrargyrum  salicylicum  ”  are  mixtures  except  that  prepared 
according  to  Dimroth  (A.,  1902,  i,  849),  which  contains  only  the 
1:2:  5-isomeride.  Dimroth’s  conclusion  that  it  had  the  orient¬ 
ation  1:2:3  was  probably  due  to  a  change  of  constitution  during 
a  potassium  hydroxide  fusion.  G.  M.  B. 

Mercury  Derivatives  of  Azo  Dyes.  A.  Proskouriakoff 
and  G.  W.  Raiziss  (J .  Amer.  Chem.  Soc.,  1925,  47,  1974 — 1979). — 
Dihydroxymercuridihydroxyazobenzenesulphonic  acid  was  obtained 
as  the  orange-brown,  amorphous  potassium  salt,  by  the  action 
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of  mercuric  acetate  on  the  monopotassium  salt  of  chrysoine  in  hot 
aqueous  or  alcoholic  solution  in  presence  of  a  trace  of  acetic  acid. 
Dihydroxymercuri-$-naphtholazobenzenesulphonic  acid  was  obtained 
similarly  from  the  sodium  salt  of  “  orange  II.”  Mercuribis(hydroxy- 
mercuri-^-naphtholazobenzenesulphonic  acid,  red,  amorphous,  was 
obtained  by  the  action  of  2  equivalents  of  mercuric  acetate  on 
“  orange  II  ”  in  methyl  alcoholic  solution  in  presence  of  acetic  acid. 
Dihydroxymercurihydroxyazobenzenesulphonic  acid,  brownish-red, 
was  obtained  similarly  in  aqueous  solution.  It  yields  a  disodium 
salt.  Mercuribis(nitrobenzeneazosalicylic  acid),  light  brown,  was 
prepared  similarly  from  the  sodium  salt  of  the  azo  compound  and 
mercuric  acetate  in  aqueous  solution,  or  from  the  free  acid  in  alcoholic 
solution.  The  toxicity  of  the  above  mercury  compounds  is  less 
than  that  of  mercuric  chloride,  but  is  not  proportional  to  the 
mercury  content.  The  compounds  are  weaker  bactericides  than 
mercuric  chloride,  but  stronger  than  “  mercurochrome  ”  (hydroxy- 
mercuridibromofluorescein).  F.  G.  W. 

Mercurisation  of  Methylene-blue.  L.  Chalkley,  jun.  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2055 — 2061). — When  benzoyl-leuco- 
methylene-blue  is  boiled  in  aqueous  alcoholic  solution  with  3 
molecular  equivalents  of  mercuric  acetate  in  presence  of  acetic 
acid,  it  yields  an  acetoxymercuri  derivative,  a  white  powder,  m.  p. 
indefinite,  which  affords  a  yellow  sulphide  when  its  solutions  are 
treated  with  hydrogen  sulphide.  When  methylene-blue  acetate 
is  heated  with  15  mols.  of  mercuric  acetate  in  aqueous  solution  in 
presence  of  acetic  acid,  combination  of  the  dye  with  mercury  takes 
place.  A  small  quantity  of  the  chloride  of  the  mercury  derivative, 
C32H34N6S2Cl2Hg,  was  isolated,  together  with  a  trace  of  a  compound, 
C16Hi6N3SClHg,2H20.  The  former  readily  passes  into  colloidal 
solution  on  treatment  with  water,  the  4%  solution  forming  a  semi¬ 
solid  gel,  more  dilute  solutions  forming  syrupy  liquids. 

Benzoyl-leucomethylene-blue  has  m.  p.  196 — 198°  (cf.  Cohn, 
A.,  1900,  i,  455).  F.  G.  W. 

Germanium.  XII.  Tetra-alkyl  and  Tetra-aryl  Com¬ 
pounds  of  Germanium.  Germanium  Tetraethoxide.  D.  L. 

Tabern,  W.  It.  Orndorff,  and  L.  M.  Dennis  ( J .  Amer.  Chem.  Soc., 
1925,  47,  2039 — 2044). — Germanium  tetrachloride  was  prepared 
by  passing  hydrogen  chloride  into  a  suspension  of  germanium 
dioxide  in  concentrated  hydrochloric  acid  at  about  70°,  the  product 
distilling  over  with  small  amounts  of  hydrochloric  acid.  The 
latter  is  removed  by  several  distillations  of  the  crude  material  in 
a  current  of  dry  air,  followed  by  treatment  with  solid  sodium 
carbonate.  Germanium  tetraphenyl,  m.  p.  226°,  was  obtained  both 
by  the  action  of  magnesium  phenyl  bromide,  and  bromobenzene 
and  sodium,  on  the  tetrachloride.  The  latter  reaction  was  also 
applied  successfully  to  the  preparation  of  tin  tetraphenyl  from 
stannic  chloride  (cf.  Polis,  A.,  1890,  166).  Germanium  tetra- p- 
tolyl,  m.  p.  224°,  obtained  similarly,  is  described.  Germanium 
tetrapropyl,  m.  p.  —73°,  b.  p.  225°/746  mm.,  d ^  0-9539,  n1Ts  1-451, 
w3o  1.443^  nii  1.440,  n61  1-453,  and  germanium  tetraisoamyl,  b.  p. 
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163— 164°/10  mm.,  0-9147,  nlT5 1-457,  n:l°  1-451,  n45  1-444,  n6: 1-438, 
were  obtained  from  the  tetrachloride  and  magnesium  propyl 
bromide  and  magnesium  isoamyl  bromide,  respectively.  Germanium 
tetraethyl  (cf.  Dennis  and  Hance,  A.,  1922,  ii,  302),  obtained 
similarly  from  magnesium  ethyl  bromide,  has  b.  p.  162-5 — 163°, 
n17'6  1-443,  n30  1-439,  n4i  1-430,  n61  1-422.  Germanium  tetraethoxide, 
m.  p.  —81°,  b.  p.  185 — 187°,  was  obtained  by  the  action  of  sodium 
ethoxide  on  germanium  tetrachloride.  It  hydrolyses  on  exposure 
to  air.  F.  G.  W. 

Degradation  of  Proteins  by  Hypobromite.  S.  Goldschmidt 
and  C.  Steigerwald  ( Ber .,  1925,  58,  [5],  1346 — 1353). — Gelatin, 
casein,  and  egg-albumin  show  characteristic  differences  in  the 
rates  at  which  they  react  with  alkaline  hypobromite  solution  at 
0°,  so  that  it  appears  probable  that  each  protein  may  be  analytically 
distinguished  by  a  “  hypobromite  number  ”  which  expresses  the 
equivalent  weight  of  the  protein  which  has  reacted  with  1  mol. 
of  hypobromite  after  a  definite  interval  of  time.  In  the  case  of 
gelatin,  the  rate  of  reaction  depends  on  the  age  of  the  solution. 
Hydrolysis  due  to  the  excess  of  alkali  hydroxide  present  does  not 
influence  the  change.  The  action  is  probably  due  to  the  attack 
of  the  hypobromite  on  the  imino  group  of  diketopiperazines  and 
other  ring  systems  in  accordance  with  the  scheme  :  -CONH-CHI 

— $■  -CONBr-CH:  —%  -CO-NIC:  —  %  -CONHjj+ICO.  The  in¬ 
ability  of  the  -NH-CO-  group  in  polypeptides  to  react  with  hypo¬ 
bromite  in  this  sense  is  established  by  the  observations  that  whereas 
glycine  is  rapidly  converted  into  nitrogen  and  carbon  dioxide, 
glycylglycine  consumes  rapidly  only  2  mols.  of  the  reagent  with¬ 
out  evolution  of  nitrogen,  thus  :  NH2-CH2*C0-NH-CH2-C02H  -^-4- 

CN*C0-NH-CH2-C02H  NH2-CH2-C02H+NH?+H2C204  ;  the 

intermediate  product  has  not  been  isolated,  but  its  formation  is 
deduced  from  the  identification  of  ammonia  and  oxalic  acid. 
Benzoylglycine  and  benzoylalanylglycine  are  only  very  slowly 
attacked  by  hypobromite.  On  the  other  hand,  diketopiperazine 
is  rapidly  converted  by  hypobromite  (2  mols.)  into  a  compound, 
C4H403N2,  m.  p.  113°  (decomp.)  after  softening  at  110°,  which, 
since  it  contains  a  carboxyl  and  an  activated  methylene  group, 
is  regarded  as  4-glyoxalone-2-carboxylie  acid.  Alanine  anhydride 
is  readily  attacked  in  a  similar  manner. 

Benzoylalanylglycine,  m.  p.  161°  after  softening  at  159°,  is  incident¬ 
ally  described.  H.  W. 

Depolymerisation  of  Proteins  and  Re-synthesis  of  Protein¬ 
like  Substances  from  the  Fission  Products.  K.  Shibata 
(Acta  Phytochim.,  1925,  2,  39 — 47). — Carefully  dried  casein,  serum- 
albumin,  fibroin,  gelatin,  or  Witte’s  peptone  when  heated  with 
glycerol  at  180 — 190°  passes  into  a  mixture  of  anhydrides  of  the 
simple  amino-acids.  Human  hair,  wool,  feathers,  tortoise-shell, 
and  horn  are  similarly  depolymerised,  but  they  require  more 
glycerol  and  longer  heating.  The  conversion  of  amino-acid 
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anhydrides  into  protein-like  substances  is  accomplished  by  heating 
with  glycerol,  e.g.,  glycyltyrosine  anhydride  gives  a  product  showing 
the  Millon  and  xanthoproteic  acid  reactions.  Free  amino-acids 
behave  similarly,  since  they  are  converted  into  anhydrides  under 
the  conditions  of  the  experiment.  Asparagine  yields  an  amorphous 
powder  giving  a  colloidal  solution  which  shows  the  carbonyl  and 
biuret  reactions.  Asparagine  with  tyrosine  gives  a  product  show¬ 
ing  the  Millon  test  and  with  cystine  a  product  showing  the  lead 
sulphide  test.  The  action  of  proteolytic  enzymes  is  discussed. 

P.  W.  C. 

Interfering  Effect  of  Glycerol  on  the  Biuret  Reaction. 

F.  B.  Seibert  and  E.  R.  Long  ( J .  Biol.  Chem.,  1925,  64,  229 — 
231). — The  presence  of  0-33%  of  glycerol  in  a  protein  solution 
reduces  the  intensity  of  the  biuret  reaction  by  50%;  16-66%  of 
glycerol  reduces  it  four-fold ;  the  test  has  therefore  to  be  used 
with  caution  on  bacterial  media  containing  glycerol.  C.  R.  H. 

Proteins.  VIII.  Solubility  of  the  Serum-globulins. 

S.  P.  L.  Sorensen  ( Compt .  rend.  Trav.  Lab.  Carlsberg,  1925,  15, 
No.  11,  1 — 29;  cf.  this  vol.,  i,  602). — From  experiments  on  the 
solubility  and  fractional  precipitation  of  the  serum -globulins,  it 
is  concluded  that  after  repeated  fractionation,  even  the  best  purified 
preparations  still  consisted  of  easily  dissociable  complexes  contain¬ 
ing  both  euglobulin  and  pseudoglobulin  having  the  general  formula 
EpP?.  The  solubility  of  these  substances  in  water  and  salt  solu¬ 
tions  is  less  the  greater  p  may  be  supposed  to  be  in  proportion 
to  q.  C.  P.  S. 

Heat  Denaturation  of  Proteins.  H.  Wu  and  D.  Y.  Wu  (J. 
Biol.  Chem.,  1925,  64,  369 — 378). — After  heating  egg-albumin  in 
faintly  acid  or  alkaline  solution  (to  prevent  coagulation  following 
denaturation),  it  gives  a  deeper  colour  with  Folin’s  phenol  reagent 
(A.,  1912,  ii,  1011)  than  before  this  treatment;  further,  the  filtrate 
obtained  by  treating  with  tungstic  acid  the  filtrate  from  heat- 
coagulated  albumin  gave  a  deeper  colour  than  that  obtained  similarly 
from  untreated  albumin.  The  results  indicate  that  denaturation, 
whether  brought  about  by  heat  or  by  acid  or  alkali,  is  essentially  a 
hydrolytic  process,  the  increased  colour  obtained  being  probably 
due  to  tyrosine  split  off  the  protein  molecule.  Anomalous  behaviour 
was  observed  with  horse-serum-albumin,  which  was  not  denatured 
on  heating  in  0-05Y-hydrochloric  acid,  and  with  pigeon’s-egg- 
albumin,  which  becomes  insoluble  on  heating  in  presence  of  small 
amounts  of  acid  or  alkali.  C.  R.  H. 

Specific  Nature  of  Animal  Proteases.  I.  Importance  of 
Diketopiperazines  in  the  Synthesis  of  Proteins.  E.  Wald- 
schmidt-Leitz  and  A.  Schaffner  ( Ber .,  1925,  58,  [ B ],  1356 — 1360). 
— Glycine  anhydride  is  not  hydrolysed  to  an  appreciable  extent 
by  pepsin,  trypsin,  erepsin,  papain,  or  the  proteases  of  yeast  under 
physiological  conditions.  The  stability  of  the  anhydride  ring 
towards  acid  and  alkali  of  such  concentrations  as  are  encountered 
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in  biochemical  work  is  much  greater  than  has  been  assumed  hitherto. 
It  is  suggested  therefore  that  there  are  probably  two  types  of 
proteins,  one  of  which  is  readily  hydrolysed  by  enzymes  and  is  poor 
in  anhydrides,  whereas  the  other  is  resistant  towards  enzymes 
( e.g .,  fibroin,  keratin)  and  is  characterised  by  the  presence  of  diketo- 
piperazines  as  fundamental  structural  units.  H.  W. 

Preparation  of  Crystalline  Oxyhaemoglobin  by  Ultra¬ 
filtration.  L.  Thivolle  and  J.  Roche  (Bull.  Soc.  Chim.  biol., 
1925,  7,  753 — 754). — Defibrinated  blood  is  centrifuged  and  the 
corpuscles,  after  being  freed  from  protein  by  repeated  washing 
with  isotonic  saline,  are  laked  with  the  minimum  amount  of  water. 
The  stromata  are  removed  by  centrifuging,  and  after  reduction 
of  the  oxyhaemoglobin  to  haemoglobin,  the  liquid  is  ultra-filtered 
by  means  of  a  collodion  membrane  (10%  collodion  in  acetic  acid). 
The  solution  is  then  treated  by  the  method  of  Dudley  and  Evans 
(A.,  1921,  i,  749).  H.  J.  C. 

Biochemical  Study  of  Phycoerythrin  and  Phycocyanine. 

Z.  Kitasato  (Acta  Phytochim.,  1925,  2,  75 — 97). — Phycoerythrin 
and  phycocyanine  are  obtained  crystalline  by  salting  out  the  aqueous 
extract  of  a  Bangiacea,  Porphyra  tenera  Kjellm.,  with  ammonium 
sulphate  and  are  purified  by  repeated  solution  and  salting  out 
followed  by  dialysis  to  remove  adhering  salts.  Analysis  then  gives 
the  following  results,  for  phycoerythrin,  C  5Q-87,  H  7-04,  N 
15-34,  S  1-76,  O  24-99%,  and  for  phycocyanine,  C  50-60, 
H  6-90,  N  15-76,  S  1-69,  O  24-97%.  These  substances  are 
decomposed  by  acids,  alkalis,  and  proteolytic  enzymes  into  a  protein 
and  a  coloured  substance.  The  protein  from  phycoerythrin  re¬ 
sembles  a  globulin  in  its  general  properties  and  that  from  phyco¬ 
cyanine  is  very  similar.  Phycoerythrin  on  digestion  with  pepsin 
gives  a  reddish-violet,  water-soluble  pigment,  C48H120O18N12,  which 
on  warming  with  acids  gives  an  amino  complex, 

C 1 8®  62^  6-^4  (NH  2  )2  j 

and  a  blue  pigment  soluble  in  organic  solvents,  insoluble  in  water 
and  acidic  in  character,  030H54O12N6,l|H2O.  Phycocyanine  on 
peptic  digestion  gives  directly  a  protein  constituent  and  the  blue 
pigment,  the  reddish-violet  intermediate  substance  not  being 
formed.  It  appears  therefore  that  the  amino  compound  deter¬ 
mines  the  difference  between  phycoerythrin  and  phycocyanine 
and  in  the  case  of  the  former  gives  the  more  basic  character  and  the 
resistance  to  alkali  and  acids.  Spectrographic  investigation  of 
phycoerythrin,  phycocyanine,  and  their  decomposition  products 
confirms  these  views.  P.  W.  C. 
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Cytochrome,  a  Respiratory  Pigment  common  to  Animals, 
Yeast,  and  Higher  Plants.  D.  Keilin  ( Proc .  Roy.  Soc.,  1925, 
98,  B.,  312 — 339). — The  myohsematin  or  histohsematin  of  MacMunn 
has  been  renamed  cytochrome.  It  is  an  intracellular  respiratory 
catalyst  common  to  animals,  bacteria,  yeast,  and  higher  plants. 
The  highest  concentrations  are  found  in  the  thoracic  wing- muscles 
of  flying  insects,  the  striated  muscles  of  mammals  and  birds,  and 
baker’s  yeast.  In  the  reduced  form  it  shows  four  characteristic 
absorption  bands,  the  positions  of  which  are  approximately  the 
same  in  all  organisms  :  a  6046,  b  5665,  c  5502,  d  5210  A.  (bees). 
Band  d  is  composed  of  three  secondary  bands,  x,  y ,  z.  In  the 
oxidised  form  there  are  no  clear  absorption  bands,  but  only  faint 
shading  extending  520 — 540/550 — 570 y/x.  Cytochrome  is  easily 
oxidised  by  air  and  reduced  by  the  normal  cell  or  by  chemical  agents. 
In  the  living  animal  it  exists  in  the  oxidised  or  only  partly  reduced 
form.  Sodium  pyrophosphate  and  N /10,000  potassium  cyanide  stop 
the  oxidation  of  cytochrome,  but  do  not  prevent  the  cell  from 
reducing  the  already  oxidised  pigment.  On  the  other  hand,  ethyl- 
urethane,  alcohol,  and  formaldehyde  do  not  interfere  with  the  oxid¬ 
ation  of  the  pigment,  but  inhibit  the  reduction  of  the  oxidised  form. 
Evidence  is  advanced  to  show  that  cytochrome  contains  three 
components,  a',  b' ,  c',  of  which  two,  b'  and  c' ,  have  an  iron-pyrrole 
nucleus  similar  to  that  of  haemoglobin.  The  haemochromogen 
nature  of  a  has  not  yet  been  definitely  proved.  The  three  com¬ 
ponents  give  oxygen  and  carbon  monoxide  compounds.  Cyto¬ 
chrome  and  its  derivatives  are  responsible,  at  least  partly,  for  the 
peroxydase  reactions  in  organisms.  Cytochrome  is  distinct  from 
muscle-haemoglobin  (myochrome)  which  differs  from  blood-haemo¬ 
globin  only  in  having  the  absorption  bands  slightly  shifted  towards 
the  red ;  both  pigments  can  be  seen  in  the  same  muscle  of  a  bird  or 
mammal.  The  non-coloured  portions  of  plants  show  a  haemochromo- 
gen-like  complex  (modified  cytochrome)  as  well  as  cytochrome. 

C.  P.  S. 

Use  of  Acetylene  for  the  Determination  of  Haemoglobin. 

H.  R.  Miller  (J.  Lab.  Clin.  Med.,  1924,  10,  248 — 250). — Acetylene 
can  be  used  with  a  special  apparatus  described  or  can  be  substituted 
for  carbon  monoxide  in  the  Palmer  and  the  Sahli  methods. 

Chemical  Abstracts. 

Modification  of  the  Kramer-Tisdall  Method  for  the  Deter¬ 
mination  of  Sodium  in  Blood.  R.  L.  Haden  (J.  Lab.  Clin. 
Med.,  1924,  10,  236 — 237). — The  blood-serum  or  plasma  is  mixed 
in  a  crucible  with  the  potassium  pyroantimonate  reagent  and 
centrifuged  after  the  addition  of  alcohol.  The  precipitate,  after 
decantation  of  the  supernatant  liquid,  is  twice  washed  with  aqueous 
alcohol  and  centrifuged  and  weighed  after  drying  at  110°. 

Chemical  Abstracts. 
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Determination  of  Urea  and  Sugar  in  Blood.  B.  Gruskin 
(J.  Lab.  Clin.  Med.,  1924,  10,  233 — 236). — The  blood,  after  incu¬ 
bation  with  urease,  is  treated  with  sulphuric  acid  and  sodium  tung¬ 
state.  One  portion  of  the  filtrate  is  used  for  the  determination  of 
sugar  by  the  Folin-Wu  method,  whilst  another  is  treated  with 
Nessler’s  reagent  and  the  colour  developed  is  compared  with  a 
standard  simultaneously  prepared.  Detailed  directions  for  the 
preparation  of  the  special  urease  solution  are  given. 

Chemical  Abstracts. 

Determination  of  Urea  in  Blood  and  Urine.  T.  Addis 
(J.  Lab.  Clin.  Med.,  1925,  10,  402 — 409). — A  special  apparatus  is 
described  for  collecting  the  ammonia  from  the  action  of  urease  on 
the  urea  of  blood  and  urine.  Chemical  Abstracts. 

Determination  of  Urea  in  the  Blood  of  a  Normal  Dog. 

E.  Vartejeanu  (Bui.  Soc.  Chim.  Romania,  1925,  7,  36 — 37). — 
The  sample  treated  with  a  small  quantity  of  potassium  oxalate 
to  prevent  coagulation  is  mixed  with  a  20%  solution  of  trichloro¬ 
acetic  acid  and  the  solution  is  filtered.  The  filtrate  is  rendered 
exactly  neutral  to  phenolphthalein  with  sodium  hydroxide,  treated 
with  sodium  hypobromite,  and  the  evolved  nitrogen  measured  as 
usual.  The  quantity  of  urea  in  the  blood  of  a  normal  dog  varies 
considerably  during  the  day,  rising  to  a  maximum  and  falling  to  a 
minimum  in  an  oscillatory  manner  irrespective  of  the  nature  or 
quantity  of  the  food  consumed.  A.  R.  P. 

Application  of  Electrical  Conductivity  to  Quantitative 
Analysis  in  Biochemical  Practice.  I.  Titration  of  certain 
Inorganic  Salts  with  Sodium  Hydroxide.  S.  Demjanovski 
(J.  Soc.  Phys.  Chim.  Russe  Univ.  Leningrad,  1924,  55,  327 — 333). — 
The  use  of  electrical  conductivity  as  an  indicator  is  applicable,  not 
only  to  acidimetry  and  alkalimetry,  but  also  to  the  titration  of  salts 
with  alkali  hydroxide,  and  no  complicated  apparatus  or  special 
care  is  necessary.  The  results  obtained  when  metals  are  determined 
by  this  method  are  usually  of  sufficient  accuracy  for  industrial 
purposes.  When  compounds  giving  basic  or  complex  salts  are 
titrated  with  sodium  hydroxide,  they  usually  give  either  a  curve 
with  no  sharp  minimum  of  conductivity  or  a  curve  diverging  in  one 
or  the  other  direction ;  in  such  cases,  satisfactory  results  are  obtained 
by  adding  the  salt  to  the  sodium  hydroxide  solution,  instead  of 
vice  versa.  Preliminary  tests  indicate  that  the  above  method  is 
applicable  also  to  biochemical  practice.  T.  H.  P. 

Determination  of  Chloride  in  Animal  Tissue.  R.  VlIdescit 
(Bui.  Soc.  Chim.  Romania,  1925,  7,  29 — 31). — Distillation  of  the 
tissue  with  nitric  and  sulphuric  acids  sometimes  produces  hydro¬ 
cyanic  acid,  whilst  fusion  with  sodium  carbonate  and  nitrate  leads 
to  loss  of  chlorine  by  volatilisation.  The  most  rapid  and  accurate 
procedure  consists  in  heating  the  substance  with  concentrated  nitric 
acid  and  silver  nitrate  in  a  Kjeldahl  flask  until  the  organic  matter 
is  dissolved.  After  dilution,  the  silver  chloride  is  filtered  off  and 
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the  excess  of  silver  in  the  filtrate  determined  by  titration  with 
thiocyanate.  A.  R.  P. 

Presence  of  Lecithin  in  Fats.  E.  Boedtker  (J.  Pharm. 
Chim.,  1925,  [viii],  2,  107 — 113). — A  positive  qualitative  test  for 
the  presence  of  phosphorus  in  a  number  of  animal  and  vegetable 
oils  has  been  obtained.  Castor  oil  alone  gave  a  negative  result. 
The  lecithin  content  of  linseed  oil  calculated  from  the  value  obtained 
for  phosphorus  is  0-58%,  whilst  the  nitrogen  percentage  corresponds 
with  4-5%  lecithin,  the  disagreement  in  the  two  values  being 
ascribed  to  the  presence  of  a  lecithin-albumin  complex.  H.  J.  C. 

Comparative  Physiological  Importance  of  Iron  and  Zinc. 

G.  Bertrand  and  H.  Nakamura  (Ann.  Inst.  Pasteur,  1925,  39, 
698 — 707). — A  repetition  of  results  already  published  (A,  1924,  i, 
1151).  H.  J.  C. 

Inorganic  Phosphates  in  Milk.  R.  VlAdescu  (Bui.  Soc. 

Chim.  Romania,  1925,  7,  31 — 32). — The  phosphoric  acid  content 
of  the  milk  of  healthy  cows  is  constant  within  narrow  limits,  but  is 
much  below  the  normal  when  the  animal  is  tuberculous ;  thus  a  low 
content  of  phosphoric  acid  in  milk  indicates  either  dilution  or  the 
presence  of  tubercle.  A  rapid  determination  of  the  phosphoric  acid 
present  in  milk  as  inorganic  phosphates  and  as  lipoids  may  be  made 
by  heating  the  milk  with  nitric  acid  until  a  clear  solution  is  obtained 
and  precipitating  the  phosphoric  acid  directly  with  ammonium 
molybdate.  A.  R.  P. 

Organic  Phosphorus  Compounds  in  Milk-serum.  B. 

Pfyl  and  W.  Samter  (Z.  Unters.  Nahr.  Genussm.,  1925,  49,  253 — • 
262). — Milk-serum  contains  organically  combined  phosphorus  in 
proportions  varying  from  90  to  140  mg.  per  litre.  Analytical  pro¬ 
cesses  for  the  determination  of  inorganic  phosphates  by  titration 
with  calcium  chloride  solution  are  described.  The  organic  phos¬ 
phorus  compound  examined  is  compared  with  that  described  by 
Siegfried  (A.,  1897,  ii,  220).  A.  G.  P. 

Abnormal  Crystal-formation  and  its  Relation  to  Oxalate 
Precipitation  and  to  Red  Blood-corpuscles.  B.  Bardach 
(Chem.-Ztg.,  1925,  49,  662). — The  different  forms  assumed  by 
calcium  oxalate,  separating  from  urine,  are  due  to  the  presence  of 
traces  of  calcium  salts  of  other  acids  which  influence  the  crystallis¬ 
ation  either  by  actual  inclusion  in  the  solid  crystal  or  by  affecting 
the  surface  forces.  A  strong  resemblance  exists  between  some  of 
the  forms  of  calcium  oxalate  and  of  the  stromata  of  laked  red  blood- 
corpuscles.  W.  H.-R. 

Micro-determination  of  Ammonia  in  Urine.  A.  Yovano- 
vttch  (Bull.  Soc.  Chim.  biol.,  1925,  7,  665 — 672). — A  slight  excess 
of  saturated  lithium  carbonate  solution  is  added  to  1 — 2  c.c.  of 
urine  through  which  air  saturated  with  water  vapour  at  40 — 50° 
and  under  reduced  pressure  is  then  drawn.  The  ammonia  is  received 
into  standard  acid,  which  is  then  titrated  with  Ar/70-sodium  hydr¬ 
oxide  solution.  Urea  and  amino-acids  are  not  affected  by  the 
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lithium  carbonate  solution ;  the  maximum  error  of  the  method  does 
not  exceed  3%.  H.  J.  C. 

Effect  of  Sodium  Carbonate  Concentration  in  the  Deter¬ 
mination  of  Sugar  by  Benedict’s  Method.  A.  J.  Quick 
(Ind.  Eng.  Chem.,  1925,  17,  729 — 730). — The  error  due  to  the 
alteration  of  the  final  concentration  of  sodium  carbonate,  which  is 
marked  when  dealing  with  solutions  containing  less  than  0-2%  of 
dextrose,  may  be  overcome  by  keeping  a  sufficient  concentration 
of  sodium  carbonate  throughout,  i.e.,  more  than  25  g.  in  100  c.c. 
of  solution.  [Cf.  B.,  1925,  684.]  D.  G.  H. 

Effect  of  High  Concentrations  of  Alkali  on  the  Colour  of 
Phenolsulphonephthalein.  R.  S.  Hubbard  and  D.  0.  Meeker 
(J.  Lab.  Clin.  Med.,  1924,  10,  229 — 232). — Alkali  in  concentration 
of  01 N  or  more  destroys  the  colour  of  the  dye.  0  001 — 00022V- 
Alkali  is  recommended  for  permanent  standards. 

Chemical  Abstracts. 

Excretion  of  Lactic  Acid  in  the  Urine  after  Muscular 
Exercise.  S.  H.  Liuestrand  and  D.  W.  Wilson  ( Proc .  Soc. 
Exp.  Biol.  Med.,  1924,  21,  426). — After  1 — 2  mins,  of  strenuous 
exercise,  the  lactic  acid  content  of  the  urine,  as  determined  by 
Clausen’s  method,  rose  from  2  to  150  mg.  in  10  mins.,  reaching  a 
maximum  in  20  mins.,  and  returning  to  the  normal  value  in  1  hr. 

Chemical  Abstracts. 

Changes  in  the  Composition  of  the  Urine  after  Muscular 
Exercise.  D.  W.  Wilson,  W.  L.  Long,  H.  C.  Thompson,  and  S. 
Thurlow  {Proc.  Soc.  Exp.  Biol.  Med.,  1924,  21,  425—426). — 
Strenuous  exercise  was  accompanied  by  a  fall  in  the  volume  of  urine, 
an  increased  excretion  of  acids  and  inorganic  phosphates,  a  con¬ 
servation  of  bases,  and  a  decreased  excretion  of  chlorides  and  of 
total  nitrogen.  Chemical  Abstracts. 

Influence  of  Asparagine  and  Ammonium  Nitrate  on  the 
Nitrogen  Metabolism  of  Ruminants.  M.  Starzewska  ( Rocz . 
Nauk.  Rolnicz.,  1923,  10,  527 — 544). — The  addition  of  asparagine 
or  ammonium  nitrate  to  rations  poor  in  protein  had  a  favourable 
influence  on  the  nitrogen  metabolism ;  the  unretained  portion  was 
eliminated  in  the  urine  as  urea.  It  is  probable  that  the  two  sub¬ 
stances  are  converted  into  the  same  or  similar  compounds. 

Chemical  Abstracts. 

Concentration  in  the  Blood  and  Excretion  of  Alcohol  at 
High  Altitudes.  W.  Biehler  {Arch.  Exp.  Path.  Pharm.,  1925, 
107,  20 — 37). — Groups  of  rabbits  at  sea-level,  at  1500  m.  and  at 
2500  m.  were  treated  with  similar  amounts  of  alcohol  administered 
by  stomach  tube ;  both  the  rate  of  rise  of  concentration  of  alcohol 
in  the  blood  and  the  absolute  maximum  concentration  reached  were 
less  the  lower  the  atmospheric  pressure.  Similar  results  were 
obtained  at  sea-level  with  animals  kept  in  vessels  in  which  the 
pressure  was  artificially  reduced.  The  differences  were  accounted 
for  by  increased  excretion  of  alcohol  by  the  lungs  at  the  lower 
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pressures ;  at  635  mm.,  the  rate  of  excretion  by  the  lungs  was  four 
times  as  great  and  the  total  amount  so  excreted  3-3  times  as  great 
as  at  760  mm.  C.  R.  H. 

Distilled  Water  in  Biological  Work.  E.  Canals  and  R. 
Genevet. — (See  ii,  847.) 

Progress  in  Chemical  Toxicology.  Kohn-Abrest  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  773 — 812). — An  address.  L.  F.  H. 

Absorption  of  Potassium  Iodide  by  the  Skin.  E.  Canals 
and  M.  Gidon  (J.  Pharm.  Chim.,  1925,  [viii],  2,  102 — 107). — 
Potassium  iodide  solution  is  not  absorbed  by  the  skin  even  when 
soap  is  present,  but  when  applied  as  an  emulsion  in  such  substances 
as  vaseline,  lanoline,  and  stearic  acid,  iodine  can  be  detected  in  the 
urine  within  12  hrs.  H.  J.  C. 

Variations  in  Physiological  Action  of  Morphine  Deriv¬ 
atives  with  Diverse  Substituent  Groups.  A.  Zamparo  (Boll. 
Chim.  Farm.,  1925, 64, 385 — 390). — A  critical  review  of  our  knowledge 
of  the  physiological  action  of  morphine  and  its  methyl,  ethyl, 
benzyl,  and  acetyl  derivatives.  Substitution  in  a  group  (such  as 
hydroxyl)  modifies  or  suppresses  its  contribution  to  the  general 
properties  of  the  substance.  The  group  in  question  functions 
either  by  attaching  the  molecule  to  the  tissue,  or  else  by  producing 
a  specific  effect  after  such  attachment  has  been  brought  about  by 
another  group.  G.  M.  B. 

Protoplasmic  Action  of  Copper  and  Gold.  C.  Voegtlin, 
J.  M.  Johnson,  and  H.  A.  Dyer  (Proc.  Nat.  Acad.  Sci.,  1925,  11, 
344 — 345). — The  toxic  action  of  copper  and  gold  salts  in  very  dilute 
solution  on  protoplasm  is  essentially  a  chemical  process,  the 
metal  ions  exerting  their  action  on  some  vital  constituent  which  is 
present  in  very  small  amounts.  The  relatively  large  surface  of 
such  organisms  as  Spirogyra  and  bacteria  allows  the  adsorption  of 
the  metal  with  subsequent  storage  in  the  cells.  Cysteine  and 
glutathione  in  its  reduced  (RvSH)  form  react  with  copper  and  gold 
salts,  part  of  the  *SH  group  being  oxidised  with  conversion  of  the 
metal  ion  into  the  cuprous  and  aurous  states,  respectively.  It  is 
suggested  that  the  toxic  action  is  due  to  a  disturbance  of  the 
glutathione  equilibrium,  2R'SH  ^  (R*S)2-f-H2.  In  support,  it  is 
found  that  whereas  amino-acids,  dextrose,  lecithin,  and  other  proto¬ 
plasmic  constituents  have  no  protective  action,  the  presence  of  an 
excess  of  cysteine  or  glutathione  protects  the  protoplasm  against 
the  toxic  action  of  these  metal  ions.  J.  S.  C. 

Electrolysis  of  Enzymes  and  their  Phosphoric  Acid  and 
Silica  Content.  F.  Maignon  (Compt.  rend.,  1925,  181,  51 — 54  ; 
cf.  A.,  1924,  i,  350,  464). — Prolonged  electrolysis  of  aqueous  solu¬ 
tions  of  enzymes  results  in  the  loss  of  all  activity.  This  is  not  due 
to  the  secondary  formation  of  some  harmful  substance  such  as 
hypochlorous  or  persulphuric  acid  etc.,  but  to  the  decomposition 
of  the  organo-mineral  grouping  in  the  enzyme  itself.  The  ash  of 
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enzymes  from  animal  tissues  contains  considerable  amounts  of 
phosphate,  but  only  traces  of  silica.  J.  S.  C. 

Effect  of  Hydrogen-ion  Concentration  on  the  Extracellular 
Pectinase  of  Fusarium  cromyophthoron.  C.  P.  Sideris  ( Phyto¬ 
pathology ,  1924,  14,  481 — 489). — When  grown  in  onion  extracts, 
the  fungus  tends  to  bring  the  ps  value  to  about  5-5,  irrespective 
of  its  original  value,  by  the  formation  of  carbonate  or  hydrogen 
carbonate  ions.  Pectinase  is  not  formed  in,  or  is  not  excreted  by, 
young  cultures ;  it  is  rapidly  excreted  at  pa  7,  and  that  from  the 
culture  kept  at  5-0  was  more  active  than  that  from  other  cultures. 

Chemical  Abstracts. 

Energy  Balance  during  Growth  of  Micro-organisms  and 
its  Dependence  on  Composition  of  the  Nutrient  Medium. 

E.  F.  Terroine,  S.  Trautmann,  and  R-.  Bonnet  ( Compt  rend.,  1925, 
180,2060—2063;  cf.  A.,  1923,  i,  413;  1924,  i,  804;  this  vol.,  i, 
709,  755). — The  energy  losses  during  the  growth  of  Bacillus  St.  nigra 
and  B.  Phlei  reach  42%  and  40%,  respectively,  of  the  energy  con¬ 
tent  of  the  nutrient  materials  utilised  by  the  organisms.  The 
energy  balance  is  in  each  case  independent  of  the  concentration  of 
nutriment  in  the  culture  medium.  L.  F.  H. 

Hydrogen  Peroxide  and  Bacterial  Growth.  F.  M.  Burnet 
{Austral.  J.  Exp.  Biol.,  1925,  2,  65 — 76). — Traces  of  hydrogen 
peroxide  sufficient  to  inhibit  the  growth  of  isolated  staphylococci 
are  produced  by  exposure  to  light  of  nutrient  agar  plates.  Staphylo¬ 
coccus  cultures  produce  diffusible  substances,  some  of  which  are 
thermostable,  which  reduce  hydrogen  peroxide  and  allow  growth 
to  take  place.  These  substances  also  neutralise  the  inhibitory 
action  of  potassium  cyanide  (cf.  McLeod  and  Gordon,  A.,  1924,  i, 
125;  Avery  and  Morgan,  ibid.,  808).  E.  C.  S. 

Effect  of  Dyes  on  Bacterial  Growth.  F.  M.  Burnet  {Austral. 
J.  Exp.  Biol.,  1925,  2,  77 — 82). — Gram-positive  bacteria  are  more 
sensitive  to  inhibition  of  growth  by  acid-magenta  and  by  hydrogen 
peroxide  than  gram-negative  ones.  The  inhibitory  action  of  the 
dye  is  due  to  diminution  in  the  power  of  the  organism  to  reduce 
hydrogen  peroxide.  E.  C.  S. 

Trypanocidal  Action  of  Gold  and  Platinum.  C.  Levaditi, 
A.  Gerard,  and  S.  Nicolau  {Compt.  rend.,  1925,  181,  163 — 165). — 
The  double  thiosulphate  of  gold  and  sodium  (“  sanocrysine  ”), 
which  contains  37-4%  of  gold,  is  tolerated  by  rabbits  in  doses  up  to 
0  05  g.  per  kg.  of  body-weight  intravenously  or  subcutaneously. 
In  rabbits  infected  with  virus  Truffi  and  Spirochceta  cuniculi,  the 
curative  dose  per  kg.  is  0-05  g.  intravenously  or  0-02  g.  subcutan¬ 
eously,  whilst  per  os  0-20 — 0-50  g.  per  kg.  is  effective,  showing  that 
gold  in  this  form  is  absorbed  by  the  digestive  tract.  Potassium 
chloroaurate  is  quite  ineffective,  as  is  colloidal  gold.  The  double 
thiosulphate  of  platinum  and  sodium  is  less  active  than  the  gold 
compound;  both  are  inferior  to  bismuth.  C.  H. 
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Respiration  of  Lactic  Bacteria.  S.  Kostytschev  and  M. 
Afanasieva  ( Compt .  rend.,  1925,  181,  61 — 62). — Fermentation 
is  the  only  source  of  energy  of  Bacillus  lactis  acidi,  Leichm.,  and 
B.  caucasicus  and  cannot  be  replaced  by  normal  respiration,  however 
efficient  the  aeration.  J.  S.  C. 

Factors  Influencing  the  Destruction  of  Uric  Acid  by  Aero- 
bacter  aerogenes.  E.  E.  Ecker  and  J.  L.  Morris  (J.  Infect. 
Dis.,  1924,  35,  479 — 488). — The  utilisation  of  uric  acid  by  Aerobacter 
aerogenes  (Bacillus  lactis  aerogenes )  is  stimulated  at  optimal  concentra¬ 
tions  by  sodium  citrate,  oxalate,  tartrate,  or  lactate;  amino- 
acids,  ammonium  salts,  and  dextrose  inhibit  uric  acid  destruction, 
whilst  sodium  hydrogen  carbonate,  besides  decreasing  the  growth 
of  the  bacillus,  decreases  uric  acid  utilisation. 

Chemical  Abstracts. 

Radioactivity,  Nitrogen-fixing  Bacteria,  and  Alcoholic 
Yeasts.  E.  Kayser  and  H.  Delaval  (Compt.  rend.,  1925,  181, 
151 — 153;  cf.  A.,  1924,  i,  1016). — Addition  of  a  radioactive  mineral 
(60%  uranium  oxide)  stimulates  the  action  of  Azotobacter,  the 
optimum  effect  being  with  40  mg.  of  mineral  per  litre  of  culture 
for  A.  agile,  30  mg.  for  Azotobacter  from  Comoro.  As  the  proportion 
of  the  mineral  is  increased,  the  soluble  and  total  nitrogen  both 
increase;  the  fermenting  power  is  greatest  at  30  mg.,  but  the 
nitrogen  fixed  per  g.  of  sugar  is  greatest  at  45  mg.  Bacteria  grown 
under  radioactive  influence  are  superior  in  nitrogen- fixing  power 
to  normal  bacteria,  but  continued  exposure  to  the  rays  eventually 
diminishes  this  superiority  (which  can  be  restored  by  removing  the 
radioactive  influence  for  a  time).  The  maximum  effect  is  obtained 
in  white  light,  the  minimum  in  the  dark ;  yellow,  green,  and  blue 
light  are  intermediate. 

Alcoholic  fermentation  of  sugar  is  similarly  stimulated  by  the 
addition  of  20  mg.  of  radioactive  mineral  per  litre.  C.  H. 

Conditions  Influencing  Production  of  Colouring  Matter 
of  Monascus  purpureus,  Went.  S.  Hibino  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1925,  28,  182 — 190). — The  colouring  matter 
of  Monascus  purpureus.  Went.,  consists  of  a  yellow  and  a  carmine 
component,  both  water-soluble,  and  a  yellow  and  a  carmine  com¬ 
ponent,  both  insoluble  in  water  but  dissolved  by  organic  solvents ; 
by  drying  the  fungus,  production  of  the  water-soluble  portion  may 
be  prevented.  By  growing  the  fungus  on  a  medium  of  potassium 
nitrate,  potassium  dihydrogen  phosphate,  magnesium  sulphate, 
and  soluble  starch,  and  by  omitting  in  turn  each  one  of  the  five  ions, 
or  adding  only  a  trace,  it  is  concluded,  from  a  comparison  of  the 
various  intensities  in  colour  of  the  water-soluble  factor,  that  the 
mineral  constituents  influence  the  colour  tone,  but  that  the  relation 
of  the  essential  elements  towards  growth  and  towards  colour- 
production  respectively  is  not  similar.  Magnesium,  especially  at  a 
concentration  of  O-OOOOliV,  acts  as  a  stimulant  in  the  production  of 
colouring  matter.  Lactose  is  valueless  and  inulin  little  better, 
whilst  dextrose,  sucrose,  starch,  glycogen,  maltose,  laevulose,  and 
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galactose  are  good  nutrients,  but  of  varying  influence  on  colour 
production.  For  the  production  of  colouring  matter,  oxygen  is 
essential  and  the  optimum  temperature  is  27 — 30° ;  colour  produc¬ 
tion  is  independent  of  light  but  influenced  by  the  water-content  of 
the  solid  medium ;  it  is  correlated  with  spore  formation.  F.  M.  H. 

Oxidative  Cleavage  of  Fats  by  Fungi.  H.  G.  Derx  (Proc. 
K.  Akad.  Wetensch.  Amsterdam ,  1925,  28,  96 — 107). — The  growth 
of  Penicillium  cyclopium  on  a  nutrient  medium  is  hindered  by 
addition  of  one  of  the  fatty  acids  from  butyric  acid  to  lauric 
acid,  but  is  favoured  by  adding  higher  fatty  acids ;  when  the 
potassium  salt  is  used,  the  octoate,  nonoate,  decoate,  laurate, 
and  myristate  tend  to  inhibit  growth.  In  every  case  where  growth 
is  partly  impeded,  the  specific  ketone  is  formed, 

R-CH2-CH2-C02H  — R-COCH2-C02H  — R*COCH3, 
but  is  no  longer  produced  when  growth  becomes  normal.  The 
formation  of  ketones,  corresponding  with  decrease  in  the  rate  of 
growth,  due  to  addition  of  fat,  may  be  caused  when  coconut  oil 
(but  not  butter  fat)  is  added  to  the  nutrient  medium.  [Cf.  B.,  1925, 
640.]  F.  M.  H. 

Influence  of  Cholesterol  and  Oxycholesterol  on  the  Multi¬ 
plication  of  Infusoria  ( Enchelys ).  T.  B.  Robertson  ( Austral . 
J.  Exp.  Biol.,  1925,  2,  83 — 90). — Oxycholesterol  prepared  by  the 
Lifschiitz  method  (A.,  1908,  ii,  233)  has  no  influence  on  the  rate  of 
multiplication  of  infusoria.  Oxycholesterol  is  not  a  chemical 
individual,  but  a  mixture  of  varying  composition.  A  product 
similar  to  that  of  Lifschiitz  is  produced  by  aeration  of  a  warm, 
stable  emulsion  of  cholesterol  in  water,  in  presence  of  traces  of 
acetone-soluble  substances  from  brain  tissue.  Emulsions  of  pure 
cholesterol  are  not  oxidised.  E.  C.  S. 

Pharmacological  Assay  of  Preparations  of  Thyroid  Gland. 

F.  Haffner  and  T.  Komiyama  (Arch.  Exp.  Path.  Pharm.,  1925, 
107,  69 — 127). — The  loss  of  weight  following  administration  of 
thyroid  to  normal  mice  kept  on  a  standard  diet  may  be  used  as  a 
qualitative  or  very  approximate  quantitative  test  of  the  activity 
of  the  preparation ;  a  difference  of  400%  in  dosage  is  the 
least  which  can  be  detected  with  certainty  by  this  method. 
Thyroidectomy  in  mice  is  followed  by  loss  of  weight  and  subsequent 
administration  of  thyroid  by  restoration  of  the  original  weight; 
attempts  to  utilise  this  phenomenon  as  a  test  met  with  no  greater 
success,  and  the  same  applies  to  the  effect  of  thyroid  administration 
on  the  gaseous  exchange  of  normal  or  thyroidectomised  mice. 
Better  results  were  obtained  by  studying  the  protective  effect  of 
administration  by  stomach  tube  of  aqueous  suspensions  of  desiccated 
thyroid  against  the  toxic  effect  of  an  intravenous  or  subcutaneous 
injection  of  acetonitrile  given  24  hrs.  later  (cf.  Reid  Hunt,  A., 
1905,  ii,  847) ;  by  this  means,  either  varying  the  dosage  of  thyroid 
and  keeping  that  of  acetonitrile  constant  or  vice  versa,  it  was  possible 
to  detect  differences  of  30%  in  the  dosage  of  thyroid.  C.  R.  H. 
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Cod-liver  Oil.  I.  Effect  of  Hydrogenation  on  the  Vitamin 
Content.  II.  Concentrate  Manifesting  both  Antirachitic 
and  Antiophthalmic  Properties.  H.  E.  Dubin  and  C.  Funk 
0 Proc .  Soc.  Exp.  Biol.  Med.,  1923,  21,  139—141,  458— 460).— I.— 
Hydrogenated  cod-liver  oil,  and  its  alcoholic  extract,  in  amounts 
equal  to  0-1  g.  of  cod-liver  oil  daily,  prevented  and  cured  rickets 
in  rats. 

II. — Extraction  and  saponification  of  cod- liver  oil  yielded  a 
yellowish- brown,  crystalline  substance  containing  carbon,  hydrogen, 
oxygen,  and  sulphur,  which  retained  all  the  antirachitic  and  anti¬ 
ophthalmic  properties  in  concentrations  of  1  in  15,000. 

Chemical  Abstracts. 

Equilibrium  of  Cell  Constituents  and  Mode  of  Oxidation 
in  the  Cell.  Imbibition  and  Respiratory  Types  in  Reviviscent 
Plants.  A.  Mayer  and  L.  Plantefol  ( Compt .  rend.,  1925,  181, 
131 — 132). — The  respiratory  quotient  for  mosses  saturated  with 
water  is  about  1 .  It  is  less  than  1  for  mosses  in  which  the  imbibition 
exceeds  unity,  and  increases  considerably  when  the  imbibition  is 
less  than  0-6,  becoming  as  high  as  13-7  for  an  imbibition  of  0-25. 
In  the  case  of  dry  mosses,  the  very  high  respiratory  quotient  is 
shown  to  be  due,  not  to  evolution  of  oxygen  or  of  dissolved  carbon 
dioxide,  but  to  an  anaerobic  process  induced  by  the  anhydrobiosis. 
It  decreases  to  about  unity  in  the  course  of  some  weeks.  C.  H. 

Does  Light  Directly  Effect  the  Decomposition  of  Chloro¬ 
phyll  in  Leaves  in  Autumn?  R.  Combes  {Compt.  rend.,  1925, 
181,  129 — 130). — Leaves  covered  partly  or  completely  with  tin-foil, 
or  protected  by  blackened  glass,  become  brown  at  the  same  rate 
and  at  the  same  time  as  neighbouring  unprotected  leaves.  Light 
has  therefore  no  direct  effect  on  the  disappearance  of  chlorophyll  from 
leaves  in  autumn,  and  differences  previously  observed  between 
trees  of  thick  and  of  thin  habit  are  indirect  effects  due  to  different 
rates  of  nutrition  and  maturation.  C.  H. 

Respiration  Apparatus  for  Plant  and  Soil  Studies.  J.  M. 

Ginsburg  {Soil  Sci.,  1925,  19,  411 — 415). — A  modification  of  the 
Pettenkofer  type  of  respiration  apparatus  consists  of  two  bell- jars 
connected  edge  to  edge  by  a  heavy  rubber  band.  The  lower 
(inverted)  bell- jar  contains  the  soil  in  which  the  plants  are  grown 
and  the  upper  one  is  connected  with  an  air  pump  and  absorbing 
reagents  in  the  usual  way.  The  risk  of  leaks,  such  as  are  apt  to 
occur  with  the  older  form  of  apparatus,  is  avoided.  C.  T.  G. 

Influence  of  Water  and  Salt  Solution  on  Absorption  and 
Germination  of  Seeds.  W.  Rudolfs  {Soil  Sci.,  1925,  20, 
15 — 37). — A  study  of  the  effect  on  germination,  and  absorption  of 
water  by  seeds  of  preliminary  soaking  in  various  salt  solutions  for  15 
hrs.  and  of  continuous  contact  with  the  solutions  for  6  days. 
Previous  soaking  in  distilled  water  was  harmful  to  the  germination 
of  all  the  seeds  studied,  maize  being  least  affected.  Many  seeds 
absorbed  more  and  made  longer  roots  and  shoots  in  weak  salt 
solutions  than  in  water.  Potassium  carbonate  was  invariably,  and 
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magnesium  sulphate  in  many  cases,  injurious;  calcium  nitrate  was 
also  harmful,  except  to  maize.  Constant  contact  with  salt  solutions 
was  in  general  harmful.  Absorption,  germination,  and  root-growth 
decreased  with  increase  in  concentration  of  the  salt  solutions,  except 
for  some  of  the  weaker  solutions.  [Cf.  B .,  1925,  731.] 

C.  T.  G. 

Carbohydrates  in  Foliage  Leaves  in  Relation  to  Water 
Content.  T.  Horn  ( Bot .  Archiv,  1923,  3,  137 — 172). — In  wither¬ 
ing  leaves  of  Tropccolum  majus  starch  is  broken  down  into  sugar. 
Sucrose  steadily  increases  with  decreasing  water  content.  The 
hexoses  increase  only  after  prolonged  wilting.  With  increasing 
water  content  the  quantity  of  sucrose  decreases,  and  vice  versa. 

Chemical  Abstracts. 

Composition  and  Appearance  of  Soya-bean  Plants  Grown 
in  Culture  Solutions  Each  Lacking  a  Different  Essential 
Element.  J.  M.  Ginsburg  (Soil  Sci.,  1925,  20,  1 — 13). — The 
total  ash  content  of  soya- bean  plants  grown  in  culture  solutions 
lacking  magnesium,  sulphur,  or  iron  was  considerably  higher,  and 
of  plants  lacking  calcium,  phosphorus,  potassium,  or  nitrogen  much 
lower,  than  that  of  the  control  plants,  the  lowest  ash  content  being 
shown  in  absence  of  calcium.  There  was  no  definite  relationship 
between  ash  content  and  yield  of  dry  matter.  The  plants  from  all 
the  incomplete  solutions,  except  those  without  calcium  and  without 
sulphur,  absorbed  more  calcium  than  the  control  plants,  variations 
in  the  amount  of  calcium  taken  up  being  very  marked.  Where 
calcium  absorption  was  high,  magnesium  and  nitrogen  absorption 
was  low  and  vice  versa,  relative  to  the  absorption  by  the  control 
plants.  Pathological  conditions  were  most  pronounced  in  absence 
of  calcium,  followed  in  order  by  absence  of  nitrogen,  potassium, 
magnesium,  sulphur,  iron,  and  phosphorus.  C.  T.  G. 

Economical  Use  of  Nitrogen,  Phosphorus,  and  Potassium 
by  Barley,  Oats,  and  Wheat  in  Solution  Cultures.  F.  R. 

Pember  and  F.  T.  McLean  (B.  I.  State  College  Agric.  Exp.  Sta.  Bull., 
1925,  No.  199,  53  pp.). — Solution  cultures  of  barley,  oats,  and  wheat 
were  grown  to  maturity  with  limited  amounts  of  nitrogen,  phos¬ 
phorus,  and  potassium.  Growth  was  not  significantly  modified  by 
increasing  the  total  osmotic  pressure  of  the  solutions  from  0-25  to 
1-5  atm.  The  minimum  nitrogen  requirement  for  high  yield  over 
a  4  yr.  period  was  for  oats  0-7%,  for  wheat  or  barley  1-0%  of  the 
total  dry  matter.  When  the  phosphorus  content  was  low,  the 
stalks  had  a  purple  tint.  The  minimum  requirement  for  high  yields 
wras  0T%  P205  in  total  dry  matter  for  oats,  and  0-2%  for  wheat 
or  barley.  The  nitrogen  and  potassium  contents  of  culture  plants 
were  similar  to  the  values  for  these  elements  in  field-grown  plants, 
but  the  culture  plants  contained  about  33%  as  much  phosphorus 
as  field  plants.  Chemical  Abstracts. 

Nitrogen  and  Carbohydrate  Composition  of  the  Developing 
Flowers  and  Young  Fruits  of  the  Apple.  F.  S.  Howlett 
(Proc.  Amer.  Soc.  Hort.  Sci.,  1923,  20,  31 — 37). — Determinations 
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were  made  of  the  moisture  content  of  the  flowers  and  young  fruits 
of  the  Roxbury  Russet  apple ;  the  nitrogen  content  was  high  when 
the  flowers  were  expanding  and  then  fell  slightly  to  about  4%, 
maintaining  that  value  until  the  petals  had  fallen.  There  was 
practically  no  change  in  the  nitrogen  content  of  setting  fruits,  but 
in  those  about  to  drop  the  value  declined  to  3%.  The  free  reducing 
substances  gave  high  values  with  enlargement  of  the  apples,  but 
declined  in  those  fruits  which  survived  the  first  drop.  The  free 
reducing  substances  made  up  the  greater  part  of  the  total  sugars. 

Chemical  Abstracts. 

Nitrogen  in  Algae.  E.  B.  Fred  and  W.  H.  Peterson  ( Bot . 
Gaz.,  1925,  79,  324 — 328). — The  nitrogen  in  pure  cultures  of 
Chlorella  vulgaris  and  Scenedesmus  quadricavda  (7-4%  of  the  ash¬ 
free  plant)  is  largely  in  an  insoluble  form.  The  water-soluble 
portion  (25%)  consists  chiefly  of  protein,  amino,  and  peptide 
nitrogen.  Chemical  Abstracts. 

[Metabolism  of  the  Tomato.]  H.  R.  Kraybill  and  T.  O. 
Smith  (New Hampshire  Agric.  Exp.  Eta.  Bull.,  1924,  No.  212,  7 — 9). — 
Tomato  plants  grown  in  nutrient  solution  lacking  in  phosphorus 
were  lower  in  insoluble  nitrogen,  but  higher  in  soluble  and  lipoid 
nitrogen  than  plants  grown  in  a  complete  nutrient  solution.  Plants 
made  poor  growth  in  a  solution  free  from  nitrogen  or  phosphorus. 

Chemical  Abstracts. 

Detection  of  Plant  Phenols  by  the  Use  of  Nitrites  or  Nitric 
Acid.  A.  H.  Ware  (Analyst,  1925,  50,  384 — 389). — Specific 
colour  reactions  involving  the  use  of  sodium  nitrite  and  nitrous  or 
nitric  acid  are  described  for  Curagao  aloes  and  commercial  aloin, 
phloridzin,  ellagitannins  in  aqueous  extractives,  catechins,  tobacco 
tannin,  and  commercial  chrysarobin  (purified  Goa  powder).  [Cf. 
B.,  Oct.  2nd.]  D.  G.  H. 

Determination  of  Pentosans  in  Wood.  W.  Gierisch  ( Cellu - 
losechem.,  1925,  6,  61 — 74,  81 — 93). — Of  the  various  colour  reagents 
for  furfuraldehyde  derivatives,  resorcinol  does  not  distinguish 
clearly  between  methyl-  and  hydroxymethyl-furfuraldehyde,  nor 
orcinol  between  furfuraldehyde  and  hydroxymethylfurfuraldehyde. 
The  protein  reaction  is  improved  by  substituting  peptone  for  egg- 
albumin,  and  the  p - naphthy lam i ne  reaction,  in  a  modified  form, 
can  be  used  to  test  simultaneously  for  furfuraldehyde  and  for 
methyl-  or  hydroxymethyl-furfuraldehyde.  Phloroglueinol  gives 
quantitative  results  only  for  the  sum  of  the  three  furfuraldehyde 
compounds,  the  hydroxymethylfurfuraldehyde  precipitate  being 
only  partly  soluble  in  alcohol.  Barbituric  acid  gives  better  results, 
precipitating  furfuraldehyde  and  methylfurfuraldehyde  with  only  a 
little  hydroxymethylfurfuraldehyde.  When  distilled  with  hydro¬ 
chloric  acid  by  Tollens’  method,  beech  wood  gives  at  first  a  con¬ 
siderable  amount  of  hydroxymethylfurfuraldehyde,  which,  however, 
is  not  formed  from  cellulose,  but  from  lower  carbohydrates;  the 
rate  of  production  reaches  a  minimum  and  then  again  increases. 
The  production  of  furfuraldehyde  and  methylfurfuraldehyde  is 
complete  when  150  c.c.  of  distillate  have  been  collected.  The 
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yield  of  furfuraldehyde  substances  depends  on  the  weight  and 
fineness  of  the  sample  and  on  the  rate  of  distillation.  A  simple 
method  of  distilling  with  200  c.c.  of  12%  hydrochloric  acid,  without 
further  additions  of  acid,  is  recommended.  The  volume  (200 — 400 
c.c.)  and  the  concentration  (6 — 12%)  of  acid  have  little  influence 
and  the  results  agree  with  those  obtained  by  Tollens*  method. 
[Cf.  B.,  1925,  704.]  A.  G. 

Absorption  of  Mineral  Elements  by  Plants.  R.  B.  Dust¬ 
man  ( Bot .  Gaz.,  1925,  79,  233 — 264). — Limitation  of  the  supply  of 
calcium  does  not  increase  the  hydrogen-ion  concentration  of  the 
sap.  Chemical  Abstracts. 

Mineral  Matter  in  Green  and  in  Chlorotic  Leaves.  H. 

Colin  and  A.  Grandsire  ( Compt .  rend.,  1925,  181,  133 — 135). — 
Albinism  (congenital  chlorosis)  in  leaves  leads  to  a  higher  ash 
content,  although  the  percentage  of  dry  matter  is  smaller  than  in 
normal  green  leaves.  The  ash  of  chlorotic  leaves  contains  less 
calcium  and  more  potassium.  These  differences  are  not  found  in 
etiolated  or  autumnal  leaves,  and  thus  do  not  always  accompany 
an  absence  of  chlorophyll  (cf.  Church,  T.,  1879,  35,  33).  C.  H. 

Formation  of  Essential  Oils.  H.  Popovici  [Compt.  rend., 
1925,  181,  126 — 128). — Observations  made  on  plants  of  widely 
different  families,  using  neutral-red  and  indophenol-blue  as  stains, 
show  the  essential  oil  (violet)  very  distinctly  in  the  cytoplasm,  the 
vacuole  being  filled  with  (red)  particles  in  Brownian  movement. 
The  centre  of  the  cell  is  occupied  by  a  large  vacuole,  completely  void 
of  tannoid  compounds,  showing  that  the  latter  play  no  part  in  the 
elaboration  of  the  essential  oil.  The  vacuole  system  in  secretory 
hairs  contains  tannin,  but  this  bears  no  relation  to  the  oil  and  is 
of  epidermal  origin.  C.  H. 

Essential  Oils  obtained  by  Extracting  Fresh  Flowers  with 
Volatile  Solvents  (Essential  Flower-extract  Oils).  II.  H. 

von  Soden  [J.  pr.  Chem.,  1925,  [ii],  110,  273 — 278;  cf.  A.,  1904,  i, 
515). — The  method  of  extraction  is  described  in  the  earlier  paper. 
Fresh  violet  leaves  yield  0-002%  of  purified  green  oil  with  a  narcotic 
odour,  d15  0-909,  a  -{-20°  20',  acid  number  20,  ester  number  75,  con¬ 
taining  small  quantities  of  free  acid  (higher  fatty  acids  ?),  of  phenolic 
and  lactonic  compounds,  and  of  an  aldehyde  resembling  decaldehyde 
in  odour.  Indole  is  absent.  The  oil  is  markedly  different  from  the 
flower- extract.  Its  characteristic  perfume  is  associated  only  with 
the  green  calyx  and  the  leaves.  The  strongly  optically  active  oil 
obtained  by  extraction  of  the  flowers  is  almost,  if  not  entirely, 
absent.  Mimosa  flowers  yield  0-018%  of  greenish-yellow  oil  with 
characteristic  odour,  m.  p.  9°,  d 15  0-816,  rotation  zero  or  slightly 
laevo,  acid  number  12,  ester  number  20-5,  without  fluorescence  in 
alcoholic  solution.  Saponification  yields  acid  products,  partly  solid. 
Jonquil  flowers  yield  0-158%  of  a  nearly  colourless  oil,  discolouring 
on  exposure  to  air  (contains  indole),  showing  strong  bluish-violet 
fluorescence  in  alcoholic  solution,  d15  1-064,  a  —2°  45',  ester  number 
250.  The  oil  contains  considerable  quantities  of  methyl  and  benzyl 
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benzoates,  methyl  anthranilate,  methyl  and  ethyl  cinnamates,  and 
linalool.  Yellow  narcissus  flowers  yield  0-0068%  of  nearly  colourless 
oil  with  narcotic  odour,  darkening  in  air  to  reddish-yellow,  solidify¬ 
ing  at  20 — 22°,  dlb  0-985,  rotation  zero  or  slightly  dextro,  acid 
number  7,  saponification  number  202.  M.  J. 

Oil  from  Pistacia  terebintus.  V.  Timosuff  ( Chem .  Umschau, 
1925,  32,  162). — The  fruit  of  the  Pistacia  terebintus  of  Asia  Minor, 
Syria,  and  Palestine  contains  about  37%  of  a  pleasant-tasting  edible 
oil,  which,  however,  becomes  rancid  within  two  or  three  months. 
The  characteristics  of  the  oil  are  given.  G.  L.  R. 

American  Palm  Tree  Fats.  Murumuru  Butter.  E.  Andr£ 
and  F.  Guichard  ( Compt .  rend.,  1925,  181,  228 — 230). — Light 
petroleum  extraction  of  the  seed  of  Astrocaryum  Murumuru  yielded 
a  fat,  m.  p.  34 — 35°,  in  which  the  following  fatty  acids  were  detected 
by  the  technique  of  Haller  (A.,  1907,  i,  9)  :  lauric,  myristic,  palmitic, 
stearic,  oleic,  and  probably  arachidic,  acids.  [Cf.  B.,  1925,  728.] 

S.  K.  T. 

Presence  of  Calcium  Oxalate  Crystals  on  the  Surface  of 
Certain  Caryophyllacece.  P.  R.  Bohn  [Compt.  rend.,  1925,  181, 
135 — 137). — Octahedral  crystals  of  calcium  oxalate  (up  to  4  mm.  in 
diameter)  are  found  loose  on  the  epidermis  of  Lychnis  dioica,  L.,  L. 
coronaria,  L.,  FlosJovis,  Lam.,  and  Spergula  arvensis,  L.,  the  amount 
being  very  small  before  and  during  inflorescence,  but  becoming  con¬ 
siderable  in  old  plants.  The  epidermis  evidently  plays  an  important 
part  in  the  excretion  of  calcium  oxalate  by  the  plant.  C.  H. 

Non-volatile  Organic  Acids  of  Alfalfa  [Lucerne].  W.  A. 

Turner  and  A.  M.  Hartman  [J.  Amer.  Chem.  Soc.,  1925,  47, 
2044 — 2047). — Examination  of  the  non-volatile  acids  of  green 
lucerne  plants  by  the  ester-hydrazide  method  indicated  the  presence 
in  the  plant  of  citric,  malic,  and  malonic  acids,  in  the  approximate 
relative  proportions  of  12  :  8  :  3. 

Citric  trihydrazide  forms  a  monohydrate,  m.  p.  103 — 104°,  the 
water  of  crystallisation  of  which  is  retained  in  a  vacuum  at  the 
ordinary  temperature,  but  lost  at  70°,  the  anhydrous  substance 
having  m.  p.  149 — 150°  (cf.  Nelson,  A.,  1924,  i,  1390). 

F.  G.  W. 

Tannin  of  Rhus  glabra.  J.  C.  Peacock  and  B.  L.  DeG. 
Peacock  [Amer.  J.  Pharm.,  1925,  97,  463 — 471). — The  fruit  of 
Rhus  glabra  was  extracted  with  water,  and  the  crude  tannin  removed 
by  shaking  the  extract  with  ethyl  acetate.  Repeated  solution  of  the 
substance  in  water,  extraction  with  ether  after  sufficient  dilution  to 
prevent  the  formation  of  an  ether-tannin-water  layer,  and  subsequent 
removal  of  the  tannin  from  the  water  layer  by  ethyl  acetate,  gave  a 
tannin  which  corresponds  in  properties  with  gallotannic  acid,  and 
yields  gallic  acid  on  treatment  with  dilute  sulphuric  acid.  Freshly  - 
prepared  decoctions  of  the  fruit  of  R.  glabra  contained  inappreciable 
amounts  of  gallic  acid,  which,  however,  was  slowly  formed  on 
keeping  with  parallel  disappearance  of  the  tannin.  C.  P.  S. 
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Decomposition  of  Paraffin  Wax  at  450°  in  Presence  and 
in  Absence  of  Hydrogen  under  High  Pressure.  H.  I.  Water¬ 
man  and  J.  N.  J.  Perquin  ( Proc .  K.  Akad.  Wetensch.  Amster¬ 
dam,  1925,  28,  286 — 296). — The  presence  of  hydrogen  causes  the 
molecules  to  break  down  more  regularly,  and  prevents  the  poly¬ 
merisation  and  consequent  formation  of  coke  which  occurs  in  its 
absence ;  it  does  not  combine  with  the  unsaturated  hydrocarbons 
normally  formed.  Whilst  the  proportions  of  gas  and  volatile 
compounds  formed  are  less  in  the  early  stages  if  hydrogen  is  present, 
they  increase  with  the  time  of  reaction,  and  after  4  hrs.  are  greater 
than  they  would  be  in  the  absence  of  hydrogen.  Practically  no 
non-volatile  residue  is  obtained  in  presence  of  hydrogen  after 
4  hrs.  S.  I.  L. 

Action  of  Aluminium  Chloride  on  Heptanaphthene. 

N.  D.  Zelinski  and  W.  A.  Smirnov  ( Brennstoff-Chem 1925,  6, 
249 — 255). — Heptanaphthene  is  decomposed  by  aluminium  chloride 
in  the  presence  of  hydrogen  chloride,  with  the  formation  of  a  gas 
of  the  paraffin  series,  whilst  the  boiling  point  of  the  residual  hydro¬ 
carbon  is  raised  and  a  layer  containing  a  complex  compound, 
C4H8,A1C13,  remains.  The  reaction  proceeds  even  at  the  ordinary 
temperature  and  is  accelerated  by  warming ;  relatively  small 
amounts  of  aluminium  chloride  are  sufficient  to  bring  about  con¬ 
siderable  decomposition.  The  gas  evolved  is  found  to  be  isobutane 
by  its  behaviour  on  bromination,  and  it  is  produced  by  the  decom¬ 
position  of  the  aluminium  chloride  complex,  which  exists  as  an 
intermediate  product  breaking  down  into  dicyclic  paraffins.  This 
decomposition  is  not  complete  at  140°,  although  the  original  hydro¬ 
carbon  is  all  decomposed  by  prolonged  treatment  at  this  temperature. 

B.  W.  C. 

Dehydration  of  Rectified  Spirit  by  Means  of  Anhydrous 
Calcium  Chloride.  J.  J.  Sudboroixgh  and  P.  R.  Ayyar  (J. 
Indian  Inst.  Sci.,  1925,  8A,  49 — 54;  cf.  Noyes,  A.,  1923,  i,  433). — 
On  distillation  with  one-sixth  of  its  weight  of  anhydrous  calcium 
chloride  a  95%  yield  of  95%  ethyl  alcohol  is  obtained  from  88% 
“  rectified  spirit.”  On  further  distillation  of  this  95%  solution 
with  5 /12th  of  its  weight  of  anhydrous  calcium  chloride  an  86% 
yield  of  98%  ethyl  alcohol  is  obtained.  A  further  quantity  of 
alcohol  is  obtained  on  treating  the  residue  with  water  and  subjecting 
to  further  distillation.  For  the  concentration  of  alcohol  above 
98%,  distillation  over  metallic  calcium  is  advisable.  L.  F.  H. 

Rapid  Preparation  of  Cetyl  Alcohol.  M.  A.  Yoixtz  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2252 — 2254). — Cetyl  alcohol  in  a  nearly  pure 
state  may  be  rapidly  prepared  in  good  yield  by  the  hydrolysis  of 
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spermaceti  with  aqueous-alcoholic  potassium  hydroxide  followed 
by  extraction  of  the  product  with  light  petroleum.  The  method 
given  must  be  followed  exactly  to  prevent  the  formation  of  emulsions 
and  gels  difficult  to  separate.  The  cetyl  alcohol  is  best  purified  by 
conversion  into  its  acetate,  which  is  distilled  under  reduced  pressure. 
[Cf.  B.,  1925,  769.]  J.  W.  B. 

Method  of  Diagnosing  Potential  Optical  Activity.  I. 
Optical  Activity  of  Chlorobromomethanesulphonic  Acid. 

J.  Bead  and  A.  M.  McMath  (J.  Chem.  Soc.,  1925, 127,  1572—1599). 
— The  failure  of  Pope  and  Bead  (T.,  1914,  105,  811)  to  resolve 
chlorobromomethanesulphonic  acid  is  now  shown  to  be  due  to  the 
very  rapid  racemisation  of  this  compound.  Z-Hydroxyhydrind- 
amine  chlorobromomethanesulphonate  has  been  separated  by 
crystallisation  from  acetone  into  two  substances  having  the  form 
of  needles  and  plates,  respectively.  These  forms  are  inter¬ 
convertible,  the  form  obtained  depending  chiefly  on  the  solvent 
employed.  A  study  of  the  mutarotation  of  these  two  forms  in 
various  solvents  shows  that  they  are  the  diastereoisomeric  forms 
IBIA  and  IBdlA  ( A  and  B  represent  acid  and  base,  respectively). 
In  acetone,  the  salt  IBIA  shows  downward  mutarotation  from 
[lf]D=— 256°  to  —187°,  and  the  salt  IBdlA  upward  mutarotation 
from  — 71°  to  — 187°.  It  is  calculated  that  the  equilibrium  mixture 
contains  81%  of  IBIA  and  19%  of  IBdA.  The  brucine  salts  also 
show  mutarotation.  The  principle  is  enunciated  that  facile 
racemisation  involves  the  complementary  possibility  of  facile 
“  deracemisation  ”  under  appropriate  conditions.  Thus  in  the 
case  of  a  stable  cZZ-acid  combined  with  a  stable  Z-base  no  resolution 
of  the  acid  takes  place  in  solution.  If,  however,  the  acid  is  optically 
labile,  an  equilibrium  mixture  may  be  formed  containing  a  pre¬ 
ponderating  proportion  of  one  of  the  diastereoisomerides.  The 
bearing  of  this  work  on  the  resolution  of  labile  asymmetric  com¬ 
pounds  and  the  diagnosis  of  potential  optical  activity  is  discussed 
fully.  E.  E.  W. 

(3(3'-Dichloro-  and  (3(3'-Dibromo-diethyl  Selenides  and  their 
Simple  Halogen  Derivatives.  H.  C.  Bell  and  C.  S.  Gibson 
( J .  Chem.  Soc.,  1925,  127,  1877 — 1884;  cf.  Boord  and  Cope,  A., 
1922,  i,  421). — An  almost  quantitative  yield  of  (3[3'-dichlorodiethyl 
selenide  dichloride  is  obtained  by  the  action  of  ethylene  on  selenium 
tetrachloride;  in  aqueous  solution,  the  dichloride  decomposes  at 
35°  with  evolution  of  ethylene.  (3(3' -Dibromodiethyl  selenide 
dibromide,  m.  p.  118°,  is  prepared  in  an  analogous  manner,  and  this, 
when  reduced  with  potassium  metabisulphite,  yields  (3(3' -dibromo¬ 
diethyl  selenide ;  m.  p.  44-2°.  Similarly,  (3[3'-dichlorodiethyl  selenide, 
m.  p.  24-2°,  is  formed  by  reduction  of  the  corresponding  dichloride ; 
bromine  reacts  with  this  compound  to  form  (3(3' -dichlorodiethyl 
selenide  dibromide,  m.  p.  117°  (decomp.).  By  the  action  of  chlorine 
on  (3(3 '-dibromodiethyl  selenide,  [3(3' -dibromodiethyl  selenide  di¬ 
chloride,  m.  p.  98 — 99°,  is  formed.  A  quantitative  yield  of  (3(3'-di- 
chlorodipropyl  selenide  dichloride,  m.  p.  76-5°,  results  from  the 
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reaction  between  selenium  tetrachloride  and  propylene,  and  this 
compound  on  reduction  yields  Bp'-dichlorodipropyl  selenide. 

B.  W.  A. 

Esterification.  B.  Y.  Bhide  and  J.  J.  Sudborough  (J. 
Indian  Inst.  Sci.,  1925,  8A,  89 — 127;  cf.  A.,  1923,  i,  1009). — 
Esterifications  have  been  carried  out  by  means  of  ethyl  alcohol  in 
the  presence  of  hydrogen  chloride  and  the  following  velocity 
constants  have  been  obtained,  using  the  equation  of  Goldschmidt 
and  Udby  (A.,  1907,  ii,  852)  :  w-valeric  acid,  0-268;  %-hexoic  acid, 
0-267 ;  7i-nonoic  acid,  0-270 ;  n-decoic  acid,  0-269 ;  lauric  acid, 
0-272 ;  myristic  acid,  0-269 ;  palmitic  acid,  0‘276 ;  stearic  acid, 
0-276;  erucic  acid,  0-279;  brassidic  acid,  0-273;  Ay-pentenoic 
acid,  0-274 ;  (3-phenylpropionic  acid,  0-321 ;  p-methyl-w-butyric 
acid,  0-0518 ;  (3-methyl-w- valeric  acid,  0-247  ;  p-methyl-?i-hexoic 
acid,  0-267 ;  a-methyl-w-valeric  acid,  0-393 ;  a-methyl-Ay-pentenoic 
acid,  0-0421 ;  a-methyl-%-hexoic  acid,  0-0345 ;  (3-phenyl-a-methyl- 
propionic  acid,  0-0553;  a-methyl-%- valeric  acid,  0-0110;  ay-di- 
methyl-w-valeric  acid,  0-0318 ;  a-ethyl-w-hexoic  acid,  0  00283 ; 
a-w-propyl-w- valeric  acid,  0-00285 ;  cycZoheptanecarboxylic  acid, 
0-0499 ;  cZicycZoheptanecarboxylic  acid,  0-0137 ;  cycZohexylacetic 
acid,  0-0809;  A1-cycZohexeneacetic  acid,  0-108;  cycZohexylidene- 
acetic  acid,  0-00228 ;  p-methylcycZohexylacetic  acid,  0-0999 ; 
p-methyl-A1-cycZohexeneacetic  acid,  0-118 ;  p-methylcycZohexylidene- 
acetic  acid,  0-00234 ;  A1-tetrahydrobenzoic  acid,  0-00220 ;  A2-tetra- 
hydrobenzoic  acid,  0-0829;  A1;3:5-cycZoheptatrienecarboxylic  acid, 
0-00184;  o-toluic  acid,  0-000718;  m-toluic  acid,  0-00261 ;  p-toluic 
acid,  0-00197 ;  hexahydro-p-toluic  acid,  0-0850 ;  hexahydro- 
w-toluic  acid,  0-0827  ;  P-cycZohexylpropionic  acid,  0-141 ;  A 2-cyclo- 
hexeneacetic  acid,  0-0731 ;  adipic  acid,  0-301 ;  pimelic  acid,  0-282 ; 
suberic  acid,  0-264 ;  a-cycZogeranic  acid,  0-0 ;  (3-cycZogeranic  acid, 
0-0.  A '’-Unsaturated  monobasic  acids  have  lower  velocity  constants, 
whilst  A^-unsaturated  acids  have  slightly  higher  velocity  constants 
than  the  corresponding  saturated  compounds.  When  substitution 
occurs  at  a  considerable  distance  from  the  acidic  grouping,  practically 
no  effect  on  the  velocity  constant  is  observed ;  thus  the  series  of 
saturated  monobasic  acids  from  butyric  acid  up  to  stearic  acid, 
also  Ay-pentenoic  acid,  erucic  acid,  brassidic  acid,  S-methyl-w-hexoic 
acid,  and  suberic  acid,  all  have  velocity  constants  lying  between 
0-264  and  0-279.  The  introduction  of  a  methyl  group  into  the 
saturated  monobasic  fatty  acids  has  most  effect  when  introduced 
into  butyric  acid,  decreasing  the  constant  five-fold.  The  benzyl 
group  has  less  inhibiting  effect  on  esterification  than  the  ethyl 
group.  In  most  cases,  the  cyclic  acids  are  esterified  more  readily 
than  the  open-chain  analogues.  When  adjacent  to  the  carboxylic 
group,  reduction  of  the  benzene  ring  accelerates  the  rate  of  esteri¬ 
fication,  but  the  reverse  is  the  case  when  the  phenyl  group  is  further 
removed  from  the  acidic  group.  In  general,  the  introduction  of  a 
methyl  group  in  the  4-position  into  a  cyclic  acid  increases  the 
esterification  constant.  On  introduction  of  1  :  6-disubstituents 
into  reduced  benzoic  acids  esterification  is  markedly  inhibited. 
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AY-Pentenoie  acid  was  obtained  by  distillation  of  allylmalonie 
acid.  a-Methyl-AY-pentenoic  acid  was  prepared  by  addition  of 
methyl  iodide  to  the  sodium  derivative  of  ethyl  allylmalonate,  and 
hydrolysis  of  the  ester  formed,  giving  methylallylmalonic  acid,  m.  p. 
98 — 99°,  which  when  heated  yielded  <x-methyl- AA -pentenoic  acid, 
b.  p.  188—1897683  mm.  L.  F.  H. 

Argemone  Oil.  S.  N.  Iyer,  J.  J.  Sudborough,  and  P.  R. 
Ayyar  (J.  Indian  Inst.  Sci.,  1925,  8A,  29 — 38). — Extraction  of  the 
seeds  of  Argemone  mexicana  with  light  petroleum  yields  a  pale 
yellow  oil  (29-4%).  The  refractive  indices  and  iodine  values  of 
hardened  samples  of  the  oil  are  similar  to  those  for  the  rape-oils, 
but  this  is  not  due  to  the  presence  of  acids  such  as  behenic,  lignoceric, 
or  erucic,  but  to  some  hydroxy-acids.  The  completely  hardened  oil 
retains  an  acetyl  value,  whilst  the  acids  or  methyl  esters  from  it 
have  no  acetyl  value,  so  that  the  acetyl  value  of  the  oil  (39)  may 
be  attributed  to  the  presence  of  glycerides  of  hydroxyoleic  acid  and 
to  diglycerides.  The  acids  from  the  completely  hardened  oil  are 
palmitic  and  stearic,  whilst  in  the  original  oil  are  found  in  addition 
palmito-oleic,  oleic,  linoleic,  linolenic,  and  ricinoleic  acids. 

G.  M.  B. 

Walden  Inversion.  IX.  Influence  of  the  Solvent  on  the 
Sign  of  the  Product  in  the  Conversion  of  p-Bromo-p-phenyl- 
propionic  Acids  into  [3-Hydroxy-  (3-phenylpr  opi  onamide  s . 

G.  Senter  and  A.  M.  Ward  (J.  Chem.  Soc.,  1925, 127,  1847—1851). 
— By  reaction  with  ammonia  in  dry  ether,  p-bromo-p-phenyl- 
propionic  acid  yields  ammonium  [3- bromo-^-phenylpropionate ,  decomp. 
60°.  Similarly,  with  diethylamine,  diethylammonium  $-bromo- 
$-phenylpropionate  (decomp.  44 — 45°)  is  formed.  Solutions  of 
r-P-bromo-p-phenylpropionic  acid  in  liquid  ammonia,  acetonitrile 
ammonia,  aqueous  or  alcoholic  ammonia,  all  yield  p-hydroxy- 
P-phenylpropionamide  (probably  through  intermediate  lactone 
formation)  together  with  styrene  and  ammonium  bromide.  In  the 
same  solvents,  optically  active  forms  of  the  bromo-acid  yield  the 
hydroxyamide  of  opposite  sign,  i.e.,  of  the  same  sign  as  the  parent 
hydroxy-acid.  Thus  there  is  no  Walden  inversion  detected  here 
by  variation  of  the  solvent.  B.  W.  A. 

Butyrin.  L.  S.  Weatherby,  L.  McIlvaine,  and  D.  Matlin 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2249 — 2252). — -The  rates  of  esteri¬ 
fication  of  glycerol  with  various  quantities  of  butyric  acid  are 
determined,  an  excess  of  acid  (6  mols.  to  1  mol.  of  glycerol)  forcing 
the  esterification  more  nearly  to  completion  and  increasing  the 
yield  of  the  triglyceride.  The  pure  ester  is  colourless,  and  has  b.  p. 
190715  mm.,  305 — 310° /760  mm.,  d21  T027.  It  thickens  to  a 
viscous  mass,  but  does  not  solidify  at  — 75°.  J.  W.  B. 

Constitution  of  the  Tetradecenoic  Acid  Derived  from 
Sperm  Oil.  M.  Tsujimoto  (Chem.  Umschau,  1925,  32,  202 — 
204). — On  disruption  by  Harries’  oxonide  method,  the  tetra¬ 
decenoic  acid  derived  from  sperm  oil  (cf.  A.,  1923,  i,  297)  yields 
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nonaldehyde,  with  the  corresponding  n-nonoic  acid,  and  glutarie 
acid,  thus  confirming  the  constitution 

ch3*[ch2]7-ch:ch-[Ch2]3-co2h.  g  l  r 

Oxidation  Products  of  Oleic  Acid.  I.  Conversion  of 
Oleic  Acid  into  Dihydroxystearic  Acid  and  the  Determination 
of  Higher  Saturated  Acids  in  Mixed  Acids  from  Natural 
Sources.  A.  Lapworth  and  E.  N.  Mottram  ( J .  Chem.  Soc., 
1925,  127,  1628 — 1631). — The  nearly  quantitative  conversion  of 
oleic  acid  into  dihydroxystearic  acid  is  conditioned  by  (i)  a  tem¬ 
perature  of  0 — 10°  during  oxidation,  (ii)  a  concentration  of  oleic 
acid  not  greater  than  0T%,  (iii)  a  concentration  of  permanganate 
not  higher  than  1%,  (iv)  a  very  short  reaction  time  (about  5  mins.), 
and  (v)  the  presence  of  slight  excess  of  alkali  from  the  beginning. 
For  the  determination  of  oleic  acid  and  higher  saturated  acids  by 
this  method,  5  g.  of  the  sample  are  dissolved  in  500  c.c.  of  hot 
water  containing  5  g.  of  sodium  hydroxide,  cooled  and  diluted  with 
4  litres  of  ice-water.  To  this,  well  agitated  at  10°,  400  c.c.  of  1% 
permanganate  are  quickly  added.  After  5  mins,  the  colour  is 
discharged  with  sulphur  dioxide,  150  c.c.  of  concentrated  hydro¬ 
chloric  acid  are  added,  and  the  precipitated  crude  dihydroxystearic 
acid,  after  being  washed  with  50  c.c.  of  light  petroleum  (b.  p. 
70 — 80°),  is  dried  to  constant  weight  in  a  vacuum  desiccator.  On 
extraction  of  this  product  with  100 — 150  c.c.  of  warm  light  petroleum, 
nearly  pure  dihydroxystearic  acid  remains ;  it  is  washed  several  times 
with  cold  light  petroleum,  dried,  and  weighed.  It  represents  96% 
of  the  pure  oleic  acid  actually  present  in  the  sample.  From  the 
combined  petroleum  extracts  and  washings  the  higher  saturated 
fatty  acids  are  recovered  by  evaporation,  lower  acids  are  removed 
by  steam  distillation,  and  the  residue  is  extracted  by  light  petroleum. 
The  solution  on  evaporation  and  drying  on  the  water- bath  gives  the 
higher  saturated  acids  present  in  the  original  sample.  C.  H. 

Separation  of  the  Highly  Unsaturated  Fatty  Acids  in  Train 
Oil.  Y.  Toyama  and  T.  Tsuchiya  (Chem.  Umschau,  1925,  32, 
204 — 207). — The  method  consists  in  neutralising  a  solution  of  the 
acids  in  acetone  with  aqueous  or  alcoholic  sodium  hydroxide, 
preferably  the  latter,  with  subsequent  addition  of  water.  After 
cooling,  the  relatively  insoluble  salts  of  the  saturated  and  slightly 
unsaturated  fatty  acids  are  separated  by  filtration  from  the  soluble 
salts  of  the  highly  unsaturated  acids.  A  very  incomplete  fraction¬ 
ation  only  is  obtained,  but  the  method  is  recommended  on  account 
of  the  cheapness  of  the  reagent.  [Cf.  B.,  Oct.  30th.]  G.  L.  R. 

Constitution  of  a-Elseostearic  Acid  from  Chinese  Wood  Oil 
and  from  its  Isomeride  p-Elaeostearic  Acid.  J.  Boeseken 
and  (Miss)  H.  J.  Ravenswaay  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1925,  28,  386 — 389). — The  values  for  the  molecular  refraction  of 
a-elseostearic  acid  from  Chinese  wood  oil,  its  ethyl  ester,  p-elseostearic 
acid,  and  its  glyceryl  ester  (obtained  by  the  intense  illumination  of 
the  a-ester  with  a  mercury  vapour  lamp)  show  an  exaltation  of 
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5 — 7  units  on  the  value  calculated  by  the  Lorentz  formula,  assuming 
two  conjugated  double  bonds,  and  therefore  correspond  with 
compounds  containing  a  system  of  three  conjugated  double  bonds. 
On  catalytic  reduction  of  the  wood  oil  and  the  products  derived  from 
it,  the  quantity  of  hydrogen  absorbed  is  always  largely  in  excess  of 
that  calculated  for  two  double  bonds,  but  slightly  less  than  that 
for  three  double  bonds  in  each  molecule  of  the  fatty  acid.  The 
authors  therefore  assign  the  formula 

ch3-[ch2]3-[ch:ch]3-[ch2]7-co2h 

to  elaeostearic  acid,  which  is  in  good  agreement  with  the  products 
of  oxidation  by  ozone  (cf.  Vercruysse,  A.,  1923,  i,  533),  its  high 
refractivity,  and  its  rapid  drying  and  polymerisation.  The  following 
values  for  nD  are  obtained:  a-elseostearic  acid,  1-5080  (56°);  ethyl 
ester,  T5038  (15°) ;  (5-acid,  1-4970  (80°) ;  glyceryl  ester,  1-5051  (80°) ; 
the  corresponding  values  for  d  being  0-8980,  0-8968  and  0-9074, 
0-8839,  and  0-8991,  respectively.  J.  W.  B. 

Identification  of  Glyoxylic  Acid  by  Reaction  with  Hydrazine 
and  Xanthhydrol  to  form  Dixanthylhydrazone-glyoxylic 
Acid.  R.  Fosse  and  A.  Hieulle  ( Compt .  rend.,  1925,  181, 
286 — 288). — Xanthhydrol  and  hydrazine  hydrate  in  presence  of 
acetic  acid  precipitate  from  even  dilute  solutions  of  glyoxylic  acid 
the  compound  dixanthylhydrazone-glyoxylic  acid, 

[0(C6h4)2ch]2n-n:ch-co2h,h2o 

(silver  salt).  The  reaction  probably  proceeds  through  the  inter¬ 
mediate  formation  of  the  hydrazone,  NH2*N!CH-C02H.  Hydrazine 
forms  with  xanthhydrol  alone  trixanthylhydrazine, 

[0(C6H4)2CH]NH*N[CH(C6H4)20]2,H20, 
m.  p.  159 — 162°  (decomp.),  and  m.  p.  167 — 175°  after  resolidification. 
The  two  compounds  are  separable  by  alcoholic  alkali,  which  dissolves 
only  the  acid.  B.  W.  A. 

Potassium  Antimonoxalate.  L.  H.  A.  Holmes  and  E.  E. 
Turner  (J.  Chem.  Soc.,  1925,  127,  1753 — 1754). — Preliminary 
examination  of  the  antimonoxalates  has  shown  that  they  are  too 
unstable  to  give  any  hope  of  their  being  resolvable  into  optically 
active  forms.  Potassium  antimonoxalate  has  been  prepared  and 
is  found  to  have  the  formula  K3Sb(C204)3,2H20.  E.  E.  W. 

Lead  Salts  of  some  Fruit  Acids.  F.  Auerbach  and  H.  Weber 
(Z.  anorg.  Chem.,  1925,  147,  68 — 80). — Precipitation  of  solutions  of 
the  alkali  salts  of  citric,  succinic,  malic,  tartaric,  and  benzoic  acids 
made  faintly  acid  with  acetic  acid  by  means  of  lead  acetate  solution 
results  in  the  precipitation  of  the  neutral  lead  salt,  independent  of 
the  relative  concentrations  of  lead  acetate  or  alkali  salt.  The 
solubilities  of  the  lead  salts  at  18°  in  water,  dilute  hydrochloric  acid, 
50%  alcohol,  and  solutions  of  sodium  and  ammonium  acetates  have 
been  determined.  Lead  citrate  and,  under  certain  conditions,  lead 
malate  slowly  pass  into  modifications  which  are  sparingly  soluble. 
The  solubility  data  for  dilute  hydrochloric  acid  indicate  the  existence 
of  complex  salts  in  solution.  Lead  tartrate  is  practically  insoluble 
in  50%  alcohol.  Measurements  of  the  pK  values  of  the  saturated 
aqueous  solutions  at  18°  indicate  only  slight  hydrolysis.  J.  S.  C. 
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Synthesis  of  Aldehydes.  H.  Stephen  ( J .  Chem.  Soc .,  1925, 
127,  1874 — 1877). — When  a  nitrile  is  added  with  shaking  to 
anhydrous  stannous  chloride  in  dry  ether  saturated  with  hydrogen 
chloride,  a  white,  crystalline  aldimine  stannichloride  separates, 
due  to  reduction  of  the  imino-chloride  first  formed  :  R-CN+HC1  — >- 
R-CCIINH;  R-CCi:NH  +  SnCLj+2HCl  — >•  R-CH:NH,HCl+SnCl4. 
This  salt  is  readily  hydrolysed  by  warm  water,  and  the  aldehyde 
removed  by  distillation  or  extraction.  From  both  aliphatic  and 
aromatic  nitriles  the  yields  of  aldehyde  are  usually  almost  quanti¬ 
tative.  By  this  method  have  been  prepared :  w-octaldehyde 
(p -nitrophenylhydrazone,  m.  p.  80°) ;  myristaldehyde  (p -nitrophenyl¬ 
hydrazone,  m.  p.  95°) ;  palmitaldehyde  (p- nitrophenylhydrazone ,  m.  p. 
96-5°) ;  stearaldehyde,  m.  p.  38°  (p -nitrophenylhydrazone,  m.  p. 
101°) ;  o-tolualdehyde  (p- nitrophenylhydrazone ,  m.  p.  222°) ;  p-tolu- 
aldehyde  (p- nitrophenylhydrazone ,  m.  p.  200-5°) ;  ^>-toly] acetaldehyde 
(p -nitrophenylhydrazone,  m.  p.  144-5°) ;  a-naphthaldehyde  (p -nitro¬ 
phenylhydrazone,  m.  p.  234°),  and  others.  A  notable  application 
is  the  formation  of  indole  by  reduction  of  o-nitrophenylacetonitrile. 

B.  W.  A. 

Oxidation  of  Acetic  Acid,  Acetone,  and  Toluene.  F. 

Knoop  and  M.  Gehrke  (Z.  physiol.  Chem.,  1925,  146,  63 — 71). — 
The  oxidation  over  a  period  of  2 — 4  weeks  at  the  ordinary  tem¬ 
perature  with  varying  amounts  of  hydrogen  peroxide  of  freshly- 
distilled  acetic  acid  and  acetone  was  carried  out  with  or  without 
addition  of  ferrous  sulphate,  in  acid,  alkaline,  or  neutral  solution. 
Very  little  oxidation  of  acetic  acid  occurs  and  succinic  acid  could 
not  be  detected  in  the  product.  With  acetone,  however,  much  more 
oxidation  occurs  and  tartaric,  malic,  and  succinic  acids  are  obtained. 
This  does  not  support  the  hypothesis  that  acetic  acid  can  act  as  an 
intermediate  compound  giving  rise  directly  to  succinic  acid.  The 
oxidation  of  toluene,  stilbene,  deoxybenzoin,  and  the  corresponding 
alcohol  in  the  animal  body  has  been  carried  out.  Since  toluene  is 
recovered  as  benzoic  acid  (76%  yield),  whereas  feeding  the  hydro¬ 
carbon,  ketone,  or  alcohol  does  not  give  rise  to  any  increased 
excretion  of  benzoic  acid,  these  substances  cannot  be  intermediate 
compounds  in  the  metabolism  of  toluene.  A  little  stilbene  is 
obtained  after  feeding  dibenzyl.  P.  W.  C. 

Reactions  of  Nitrosyl  Chloride.  I.  “  Nitrosochlorination  ” 
with  Nitrosyl  Chloride.  H.  Rheinboldt  and  O.  Schmitz- 
Dttmont  (Annalen,  1925,  444,  113 — 135). — Whilst  the  action  of 
nascent  nitrosyl  chloride  (for  example,  from  amyl  nitrite  and 
hydrochloric  acid)  on  methyl  ketones  affords  oximinoketones  (cf. 
Claisen,  A.,  1887,  463;  1889,  584;  1893,  i,  464),  free  nitrosyl 
chloride  affords  similarly  chloro-oximinoketones,  according  to  the 
general  equation  R‘COMe+3NOCl=R'CO'CCl!NOH+2NO+2HCl. 
Chloro-oximinoacetone  was  prepared  by  the  addition  of  acetone 
(1  mol.)  to  nitrosyl  chloride  (2-2  mols.)  dissolved  in  carbon  tetra¬ 
chloride,  and  cooling  the  reaction  mixture  in  ice  (cf.  Behrend  and 
Tryller,  A.,  1895,  i,  201).  Separation  of  the  crystalline  product  is 
complete  in  27  hrs.  The  pure  material  gives  no  immediate  color- 
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ation  with  ferric  chloride  (cf.  Henry,  A.,  1903,  i,  725).  Benzoyl - 
chloro-oximinoacetone,  m.  p.  113 — 114°,  is  described.  Methyl 
propyl  ketone  affords  similarly  chloro-oximinomethyl  propyl  ketone , 
[oxime,  m.  p.  154°  (decomp.)].  Chloro-oximinomethyl  iso propyl 
ketone,  m.  p.  87°,  is  described.  Chloro-oximinopinacolin,  m.  p. 
133 — 134°  (benzoyl  derivative,  m.  p.  63 — 64°),  affords,  on  treatment 
with  aniline  in  ether,  anilino-oximinopinacolin,  m.  p.  103 — 104°, 
which,  when  treated  in  ethereal  solution  with  dilute  sulphuric  acid 
and  sodium  nitrite,  yields  l-nitro-3-<xa.-dimethylpropionyl-l  :  2  :  4- 

benzoxadiazine,  N02*C6H3<C^^  ^^e3,  m.  p.  154 — 155° 

(decomp.)  (cf.  Semper  and  Lichtenstadt,  A.,  1913,  i,  1242).  p -Tolu- 
idino-oximinopinacolin,  m.  p.  123 — 124°  (decomp.),  was  prepared. 
Chloro-oximinolcevulic  acid,  m.  p.  145 — 146°  [ ethyl  ester,  m.  p.  about 
145°  (decomp.)],  is  described. 

Acetophenone  reacts  much  less  readily  than  the  above  aliphatic 
ketones  with  nitrosyl  chloride  (cf.  Claisen,  A.,  1889,  584).  Chloro- 
oximinoacetophenone,  m.  p.  132 — 133°  (Ponzio  and  Charrier,  A., 
1907,  i,  828),  is  obtained  when  acetophenone  is  distilled  into  nitrosyl 
chloride  vapour  at  50°.  The  oxime,  m.  p.  193 — 194°  (decomp.), 
benzoyl  derivative,  m.  p.  91°  after  softening,  and  anilino  derivative, 
m.  p.  147°,  are  described.  Chloro-oximinomethyl  p-tolyl  ketone,  m.  p. 
128 — 129°,  obtained  similarly,  yields  p-toluic  acid  when  boiled  with 
alkalis.  The  action  of  nitrosyl  chloride  on  p-chloroacetophenone 
under  similar  conditions  yields  only  p -chloro-oximinoacetophenone, 
m.  p.  127°,  whilst  phenylacetone  affords  similarly  oximinophenyl- 
acetone  (cf.  Kolb,  A.,  1896,  i,  576;  Borsche,  A.,  1907,  i,  326). 
Chloro-oximinomethyl  styryl  ketone,  m.  p.  121 — 122°  (decomp.)  after 
blackening  at  110 — 115°,  obtained  by  adding  methyl  styryl  ketone 
to  nitrosyl  chloride  in  carbon  tetrachloride  at  —12°,  affords  cinnamic 
acid  on  treatment  with  alkali.  The  dibromide,  m.  p.  156 — 157° 
(decomp.)  after  blackening  at  140°,  and  the  anilino  derivative,  m.  p. 
176 — 177°  after  turning  brown,  are  described.  Chloro-oximino¬ 
methyl  p-methoxystyryl  ketone,  m.  p.  143 — 144°  (decomp.),  is  obtained 
similarly,  together  with  oximinomethyl  p-methoxy styryl  ketone,  m.  p. 
173°. 

The  intermediate  formation  of  oximino  compounds  in  the 
production  of  the  above  chloro- oximino  derivatives  is  indicated 
by  the  formation  of  chloro-oximinoacetone  and  chloro-oximino¬ 
acetophenone  by  the  action  of  nitrosyl  chloride  on  the  respective 
oximino  derivatives.  F.  G.  W. 

Compounds  of  Nickel  and  Copper  with  Diacetyldioxime. 

F.  Paneth  and  E.  Thilo  (Z.  anorg.  Chem.,  1925,  147,  196 — 216). — 
The  compound,  (DH2NiH2D)Cl2,  where  D,  DH.  Z>H2  represent  the 
structures,  ‘NOICMe'CMelNO’,  OH’N!CMe*CMe!N(>,  and 
OH-NICMe-CMelN-OH, 

respectively,  is  obtained  as  a  bluish-grey  amorphous  powder  on 
passing  dry  gaseous  hydrogen  chloride  over  dry  nickel  diacetyl¬ 
dioxime.  It  may  be  obtained  as  dark  blue  crystals  from  acetone 
solutions.  The  substance  is  stable  in  dry  air.  Acids,  bases,  and 
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water  cause  decomposition.  When  boiled,  acetone  solutions  yield 
bright  green  crystals  of  the  compound,  (DH2NiH20)Cl2,  which  is  also 
unstable  except  in  dry  air.  When  heated  in  a  vacuum  over 
phosphorus  pentoxide  the  bright  green  crystals  lose  water  to  form 
a  yellow  to  brown  mass  of  the  substance,  (Z)H2Ni)Cl2,  unstable  in 
moist  air  and  decomposed  by  acids,  bases,  and  alcohol. 

On  passing  dry  gaseous  ammonia  over  the  salt,  (DH2NiH2Z>)Cl2, 
nickel  diacetyldioxime  and  ammonium  chloride  are  formed.  The 
other  two  salts  under  similar  treatment  yield  ammonium  chloride 
and  a  deep  carmine-red  mass  of  the  compound  Z>Ni(NH3)2. 

Of  the  corresponding  copper  compounds  only  (Z)H2Cu)C12  and 
copper  diacetyldioxime,  Cu(HZ))2,  are  known.  The  former  is  ob¬ 
tained  as  a  dark  bluish-green  substance  on  passing  dry  hydrogen 
chloride  gas  over  dry  copper  diacetyldioxime  or  into  an  ethereal 
suspension,  an  equivalent  amount  of  diacetyldioxime  being  formed  : 
Cu(HD)2-f2HCl=DH2CuCl2-f  DH2.  The  substance  is  stable  in 
air,  but  is  decomposed  by  water,  acids,  and  ammonia.  J.  S.  C. 

Revision  of  the  Structural  Formula  of  Dextrose.  W.  N. 


CH(OH)n 
H-OOH  | 
HOC-H  O 

H-C-OH  I 

H-C - ' 

6h„*oh 


Haworth  ( Nature ,  1925,  116,  430). — Normal 

tetramethylglucose  yields  on  oxidation  a  S-lactone, 
whilst  the  corresponding  y-lactone  is  derived  from 
the  7-sugar.  The  annexed  formula  is  therefore 
proposed  for  dextrose ;  thus  all  aldoses  exist 
normally  in  the  amylene  oxide  form. 

A.  A.  E. 


Clerget’s  Method  (Inversion  Coefficient  of  Sucrose).  E. 

Saillard  ( Compt .  rend.,  1925,  181,  139 — 140). — The  rotatory  power 
of  invert  sugar  diminishes  appreciably  with  decreasing  initial  con¬ 
centration  of  the  sucrose,  and  Clerget’s  formula  for  the  inversion 
coefficient  is  exact  only  for  a  (French)  normal  sucrose  solution  ( i.e ., 
about  16  g.  per  100  c.c.  of  solution,  giving  a  rotation  of  2T66°  in  the 
polarimeter,  or  100°  in  the  saccharimeter).  For  4%  sucrose  the 
coefficient  is  142-86,  and  for  12%  143-60,  instead  of  the  normal  144. 

C.  H. 

Preparation  of  Asymmetrically  Acylated  Derivatives  of 
Ethylenediamine  and  their  N-  and  C-Suhstituted  Compounds. 

Society  of  Chemical  Industry  in  Basle  (Swiss  Pats.  107776  to 
107782;  from  Chem.  Zentr.,  1925,  i,  2409 — 2410;  cf.  Swiss  Pat. 
107202;  Chem.  Zentr.,  1925,  i,  1129). — N -Diethylaminoethyl-linole- 
amide,  a  viscous  oil;  N -piperidinoethyloleamide ;  N -dimethyl - 
aminoethylstearamide,  m.  p.  71°;  N -aminoethylstear amide,  m.  p. 
103° ;  N -aminoethyloleamide  ;  N -stearylpropylenediamine  ;  N -palmityl- 
propylenediamine  ;  and  N -oleylpropylenediamine  have  been 
prepared.  G.  W.  R. 

Preparation  of  Sarcosine  Ester.  W  Staudt  (Z.  physiol. 
Chem.,  1925,  146,  286 — 289). — A  mixture  of  methylamine  sulphate 
and  formaldehyde  solution  is  treated  with  potassium  cyanide  and 
the  resulting  nitrile  hydrolysed  with  alcoholic  hydrogen  chloride ; 
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sarcosine  ester  hydrochloride,  m.  p.  121 — 122°,  is  obtained  in  a 
yield  of  40%  (reckoned  on  the  original  methylamine  sulphate). 

C.  R.  H. 

Transformations  of  Peptide  Substances.  V.  Conversion 
of  Serine  into  Pyruvic  Acid  and  Alanine.  M.  Bergmann,  A. 
Miekeley,  and  E.  Kann  (Z.  physiol.  Chem.,  1925, 146,  247 — 266). — 
By  treating  dZ-alanyl-dZ-serine  in  the  manner  previously  described 
(this  vol.,  i,  235,  795)  for  glycylserine,  an  anhydride,  C6H802N2,  is 
obtained  which  darkens  at  280°  and  decomposes  at  340°;  this 
substance  on  boiling  for  30  mins,  with  5A7-hydrocliloric  acid 
yields  a  mixture  of  ammonium  chloride,  alanine,  pyruvic  acid,  and 
pyruvylalanine,  C6H904N,  m.  p.  143-5°,  which  on  further  hydrolysis 
with  hydrochloric  acid,  gives  pyruvic  acid  and  alanine.  The 
anhydride,  on  oxidation  with  ozone,  gives  a  compound,  C5H603N2, 
m.  p.  212 — 213°,  which,  on  hydrolysis,  gives  oxalic  acid  and 
alanine ;  since,  further,  it  is  hydrogenated  to  alanine  anhydride,  it  is 
to  be  regarded  as  3-methylene-6-methyl-2  :  o-diketopiperazine,  and  the 
substance  C5H603N2  formed  from  .it  by  oxidation  as  6 -methyl- 
2:3:  5-triketopiperazine.  The  anhydride  from  glycylserine  behaves 
similarly,  giving  among  the  products  of  hydrolysis  pyruvylglycine, 
on  oxidation  with  ozone  2:3:  5-triketopiperazine,  darkening  at 
220°  and  decomposing  at  240°,  and,  on  hydrogenation,  glycyl- 
alanine  anhydride ;  it  is  therefore  3- methylene-2  :  5 -diketopiperazine. 
The  3-methylene-6-methyl-2  :  5 -diketopiperazine,  on  keeping  in 
solution  in  JV -sodium  hydroxide,  polymerises  to  an  insoluble  product 
which  darkens  on  heating,  but  does  not  melt.  On  treatment  of 
2  :  5 -diketopiperazine  with  trioxymethylene  and  acetic  anhydride 
there  was  obtained  the  diacetate  of  1  :  4-dihydroxymethyl-2  :  5 -diketo¬ 
piperazine,  m.  p.  Ill — 112°.  C.  R.  H. 

Hydrolysis  of  Amides  of  Aa-Unsaturated  Acids  and  of 
their  Saturated  Analogues.  A.  R.  Yatheraja  and  J.  J.  Sud- 
borough  (J.  Indian  Inst.  Sci.,  1925,  8A,  55 — 69). — As  in  the  case 
of  the  esterification  of  the  acids  (T.,  1905,  87,  1840 ;  1907,  91,  1033 ; 
1909,  95,  313;  1911,  99,  2307)  and  the  hydrolysis  of  the  ethyl  and 
methyl  esters  (T.,  1912, 101,  412 ;  Biirki,  A.,  1918,  ii,  434),  the  amides 
of  the  Art-unsaturated  monobasic  acids  react  less  readily  than  the 
corresponding  saturated  compounds.  The  velocity  constants  of 
the  hydrolysis  of  w-butyramide,  crotonamide,  p-phenylpropion- 
amide,  and  cinnamamide  by  sodium  hydroxide  at  100°,  and  by 
sulphuric  acid  at  100°,  have  been  determined.  The  ratio  of  the 
velocity  constants  for  w-butyramide  and  crotonamide  is  1-6  :  1-0  for 
alkaline  hydrolysis,  and  9:1  for  acid  hydrolysis.  In  the  case  of 
3-phenylpropionamide  and  cinnamamide  the  corresponding  ratios 
are  3-4  :  1-0  and  11:1.  The  two  methods  used  for  determining  the 
amount  of  hydrolysis,  i.e.,  heating  with  magnesium  .hydroxide  and 
treating  with  sodium  hypobromite,  give  concordant  results. 

L.  F.  H. 

Organic  Compounds  of  Phosphorus.  P.  Nylen  (Ber., 
1924,  57,  [IS],  1023 — 1038). — Although  arsinoacetic  acid  is  readily 
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produced  from  chloroacetic  acid  and  an  excess  of  sodium  arsenite 
(cf.  Palmer,  A.,  1924,  i,  152),  an  analogous  reaction  does  not  appear 
to  occur  with  sodium  phosphite.  The  interaction  of  the  sodium 
salts  of  phosphorous  and  chloroacetic  acids  involves  the  partial 
conversion  of  phosphorus  into  the  quinquevalent  state,  and, 
apparently,  the  production  of  an  unstable  ester-like  compound  of 
glycollic  and  phosphorous  acids  which  could  not  be  isolated.  Some¬ 
what  similarly,  methyl  iodide  and  sodium  phosphite  yield  the  very 
readily  hydrolysed  methyl  phosphite  unaccompanied  by  methyl- 
phosphinic  acid. 

Diethyl  phosphite,  b.  p.  71 — 71-5°/10  mm.  (corr.),  conveniently 
prepared  by  the  action  of  phosphorus  trichloride  on  ethyl  alcohol, 
is  converted  by  sodium  in  the  presence  of  ether  into  sodium  diethyl 
'phosphite,  which  reacts  with  ethyl  chloroacetate  to  give  ethyl 
phosphinoacetate,  P0(0Et)24CH2*C02Et,  b.  p.  140 — 141°/9 — 10  mm. 
The  corresponding  amide,  PO(OEt)2-CH24COrNH2,  has  m.  p.  78 — 80° 
(corr.).  The  ester  is  hydrolysed  with  considerable  difficulty,  being 
converted  by  boiling  acid  or  alkali  solutions  at  the  atmospheric 
pressure  into  the  mono  ester,  P0(0H)(0Et)*CH2*C02H,  which  is 
identified  as  the  sodium  and  silver  salts.  The  attachment  of  the 
ethoxy  group  to  the  phosphorus  atom  is  established  by  the  prepar¬ 
ation  of  the  same  compound  from  methyl  diethyl  phosphinoacetate, 
P0(0Et)2*CH2*C02Me,  b.  p.  131-5— 132°(corr.)/9  mm.  Ethyl 
phosphinoacetate  is  converted  by  hydrochloric  acid  (1%)  at 
140 — 160°  into  phosphinoacetic  acid,  m.  p.  142 — 143°  (corr.),  which 
behaves  towards  thymolphthalein  as  a  tribasic  acid.  When 
esterified  with  ethyl  alcohol  and  hydrogen  chloride  it  gives  the 
C -ethyl  ester,  P0(0H)2-CH2-C02Et,  of  which  the  sodium,  zinc, 
manganese,  lead,  silver,  and  copper  salts  are  described.  The  acid 
is  converted  by  phosphorus  pentachloride  into  the  corresponding 
trichloride,  b.  p.  79 — 80°/l — 2  mm.,  from  which  the  trianilide,  m.  p. 
191-5° — 192-5°  (corr.),  and  tri-p-toluidide,  m.  p.  190 — 192°  (corr.), 
are  derived.  Ethyl  phosphinoacetate  is  transformed  by  boiling 
hydrazine  hydrate  into  phosphinoacethydrazide, 
PO(OH)2-CH2-CO-NH-NH2, 
which  with  acetone  gives  the  compound 

PO(OH)2-CH2*CO*NH*N:CMe2, 

m.  p.  185 — 186°  (decomp.).  The  following  salts  of  phosphinoacetic 
acid  are  described  :  disodium  hydrogen,  diammonium  hydrogen, 
potassium  dihydrogen,  normal  calcium  (+H20),  normal  barium 
(-(-H20),  copper  hydrogen  (  +  2H20),  normal  copper  (-f-8H20), 
normal  manganese  (-|-6H20),  normal  zinc  (-|-H20),  normal  lead, 
normal  silver,  disilver  hydrogen.  Ethyl  phosphinoformate,  b.  p. 
122-5 — 123°(corr.)/8  mm.,  is  conveniently  prepared  from  ethyl 
chloroformate  and  sodium  diethyl  phosphite ;  the  corresponding 
amide,  PO(OEt)2-CO*NH2,  has  m.  p.  134 — 135°  (corr.).  The  ester 
is  hydrolysed  by  boiling  water  or  acids  to  carbonic  and  phosphorous 
acids,  whereas  with  sodium  hydroxide  the  main  product  is  sodium 
phosphinoformate  ;  the  phosphinoformates  of  zinc  (  +  12H20), 
manganese  (+12HaO),  copper  (-j-8H20),  lead,  and  silver  are  described. 

Ethyl  a-phosphinopropionate  undergoes  partial  decomposition 
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into  phosphorous  acid  during  hydrolysis.  a-Phosphinopropionic 
acid,  m.  p.  (indef.)  75 — 95°,  can,  however,  be  isolated  from  the 
product  through  the  lead  salt ;  the  normal  silver  and  manganese 
salts  are  described.  H.  W. 

T  etrachlor  onitr  obenzenes ,  Tetrachlorodinitrobenzenes, 
and  their  Reaction  with  Sodium  Methoxide.  V.  S.  F.  Berck- 
mans  and  A.  F.  Holleman  ( Rec .  trav.  chim.,  1925,  44,  851 — 860; 
cf.  A.,  1921,  i,  549). — The  three  tetrachloronitrobenzenes  and  the 
three  tetrachlorodinitrobenzenes  have  been  prepared  as  follows. 
2:3:5:  6-Tetrachloronitrobenzene  was  obtained  by  nitration  of 
s-tetrachlorobenzene  with  fuming  nitric  acid  alone,  whilst  a  mixture 
with  fuming  sulphuric  acid  yielded  2:3:5:  6-tetrachloro-p-dinitro- 
benzene ,  m.  p.  227 — 228°.  2:3:4:  6-Tetrachloronitrobenzene,  m.  p. 

41 — 420,  has  been  prepared  by  four  methods  :  2:4:  6-trichloro- 
acetanilide  was  nitrated,  the  product  hydrolysed  to  2:4:  6-tri- 
chloro-m-nitroaniline,  and  the  amino  group  replaced  by  chlorine ; 
chlorination  of  p-nitroaniline  and  replacement  of  the  amino  group 
by  chlorine  yielded  3:4: 5-trichloronitrobenzene,  which  was 
converted  into  3:4:  5-trichloroacetanilide  and  the  latter  nitrated ; 
the  product  was  hydrolysed  to  3  :  4  :  5-trichloro-o-nitroaniline  and 
the  amino  group  finally  replaced  by  chlorine ;  nitration  of  s-tri- 
chlorobenzene  gave  2:4:  6-trichloro-m-dinitrobenzene,  which  was 
reduced  by  titanous  chloride  to  2:4: 6-trichloro-m-nitroaniline 
and  the  preparation  completed  as  before ;  lastly,  it  was  found  that 
under  carefully  regulated  conditions  the  substance  was  obtained 
by  nitration  of  1:2:3: 5-tetrachlorobenzene.  More  vigorous 
nitration  of  1:2:3: 5-tetrachlorobenzene,  the  preparation  of 
which  has  been  improved,  yielded  2:4:5:  6-tetrachloro-ra-dinitro- 
benzene.  2:3:4:  5-Tetrachloronitrobenzene  was  prepared  from 
2  :  5-dichloroacetanilide,  which  was  nitrated,  the  product  hydrolysed 
and  chlorinated  by  means  of  potassium  chlorate  to  give  2:3:  6-tri- 
chloro-p-nitroaniline,  and  the  amino  group  finally  replaced  by 
chlorine.  Nitration  of  the  resulting  tetrachloronitrobenzene  gave 
3:4:5: 6-tetrachloro-o-dinitrobenzene,  m.  p.  151°.  Pentachloronitro- 
benzene  was  prepared  by  nitration  of  pentachlorobenzene. 

The  action  of  a  dilute  solution  of  sodium  methoxide  on  these 
tetrachloro-nitro-  and  -dinitro-benzenes  has  been  examined.  In 
2:3:5:  6-tetrachloronitrobenzene  and  the  corresponding  £>-dinitro- 
benzene  one  nitro  group  is  mobile,  the  products  being  2  :  3  :  5  :  6- 
tetrachloroanisole  and  2:3:5: 6-tetrachloro-p-nitroanisole,  m.  p. 
105 — 106°,  respectively,  and  sodium  nitrite.  Pentachloronitro- 
benzene  gives  as  the  chief  product  pentachloroanisole.  In  the 
remaining  cases,  no  definite  products  were  isolated.  G.  M.  B. 

Photochemical  Oxidation  of  Aromatic  Hydrocarbons.  I. 

J.  J.  Sudborough,  H.  E.  Watson,  and  B.  T.  Narayanan  ( J . 
Indian  Inst.  Sci.,  1925,  8A,  1 — 7  ;  cf.  Weger,  A.,  1903,  i,  239). — 
Toluene,  when  mixed  with  water  and  anthraquinone  and  exposed 
for  a  long  period  to  ultra-violet  light  or  to  tropical  sunlight,  is 
oxidised  (cf.  Eckert,  Ind.  Pat.  8425,  1922)  to  the  extent  of  30%  to 
benzoic  acid  and  a  small  amount  of  an  acid  of  lower  mol.  wt.  (cf. 
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Ciamician  and  Silber,  A.,  1912,  i,  174,  645).  The  quantity  of  water 
present  influences  the  amount  of  oxidation.  L.  F.  H. 

Sulphuryl  Chloride.  III.  Influence  of  Catalysts  on  the 
Chlorination  of  Toluene.  O.  Silberrad,  C.  A.  Silberrad,  and 
B.  Parke  (J.  Chem.  Soc.,  1925,  127,  1724 — 1731). — The  influence  of 
sixteen  catalysts  (metallic  and  non-metallic  elements  or  their 
chlorides)  on  the  chlorination  of  toluene  by  sulphuryl  chloride  has 
been  investigated.  Action  takes  place  well  below  115°  without 
catalysts  with  the  formation  of  chlorotoluene  and  benzyl  chloride. 
Phosphorus  pentachloride  inhibits  substitution  in  the  ring  without 
hindering  the  formation  of  benzyl  chloride.  Manganese  chloride 
and  arsenic  behave  similarly,  almost  entirely  inhibiting  ring 
substitution.  All  the  other  catalysts  examined  accelerate  sub¬ 
stitution  in  the  ring  and  retard  it  in  the  side  chain,  the  latter  action 
being  entirely  inhibited  by  aluminium  chloride,  antimony,  bismuth, 
and  iron.  E.  E.  W. 

Syntheses  of  Disulphoxides.  D.  T.  Gibson,  C.  J.  Miller, 
and  S.  Smiles  (J.  Chem.  Soc.,  1925,  127,  1821 — 1824). — The  failure 
of  previous  workers  to  effect  the  synthesis  of  a  disulphoxide  from  a 
mercaptan  and  a  sulphoc-hloride  is  due  to  the  fact  that  the  reaction 
between  these  substances  proceeds  in  two  stages,  giving  a  sulphinic 
acid  and  a  disulphide  as  final  products  : — R •  S  02C1  -f  R '  •  S  H  = 
HC1+R*S02*SR' ;  R-S02-SR'  +  R'SH  =  R-S02H  +  R'S-SR'.  The 
destruction  by  the  excess  of  mercaptan  of  the  sulphoxide  formed 
in  the  first  stage  can  be  avoided  either  by  adding  the  mercaptan 
slowly  to  an  excess  of  boiling  sulphochloride,  or  preferably  by 
the  interaction  of  a  sulphoiodide  and  a  silver  mercaptide.  By  the 
first  method  di-p- tolyl  disulphoxide  was  obtained  in  25%  yield 
from  2  mols.  of  the  mercaptan  and  5  mols.  of  p-toluenesulpho- 
chloride.  2:5:2':  5'-Tetrachlorodiphenyl  disulphoxide  was 
obtained  (5%  yield)  from  2  :  5-dichlorothiophenol  and  2  :  5-di- 
chlorobenzenesulphochloride,  whilst  p -tolyl  m-nitrobenzenethiol- 
sulphonate,  C6H4Me*S*S02’C6H4’N02,  m.  p.  109°,  was  isolated 
(30%  yield)  from  the  reaction  between  m-nitrobenzenesulphochloride 
and  p -tolyl  mercaptan. 

For  the  second  method  of  preparation,  the  sulphoiodides  were 
obtained  by  the  action  of  iodine  on  the  sodium  sulphinate.  2  :  5 -Di- 
chlorobenzenesulphoiodide,  m.  p.  100°,  and  naphthalene-1- sulpho¬ 
iodide,  m.  p.  96 — 97°,  were  prepared  by  this  method.  By  the  addition 
of  dry  silver  mercaptide  to  a  dry  solution  of  the  sulphoiodide  in 
ether  or  benzene  the  following  thiosulphonates  were  obtained : 
2  :  5-dibromophenyl  2  :  5-dichlorobenzenethiolsulphonate ;  p -tolyl 
2  :  5-dichlorobenzenethiolsulphonate,  m.  p.  74° ;  6-methoxy-m-tolyl 
2-naphthalenethiolsulphonate,  m.  p.  113 — 114°;  2  :  4 -xylyl  2-naphtha- 
lenethiolsulphonate,  m.  p.  80 — 81°.  F.  R. 

Aromatic  Hydrocarbons  in  Low-temperature  Tar.  O. 

Kruber  ( Ber .,  1924,  56,  [B],  1008 — 1015). — The  following  com¬ 
pounds  have  been  identified  :  4-ethyl-o-xylene,  b.  p.  189°,  df  0-8704 
[trinitro  derivative,  m.  p.  121°;  tribromo  compound,  m.  p.  93°; 
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sodium  4-ethyl-o-xylenesulphonate  (  +  1-5H20);  4 -ethyl-o- xylene  - 

sulphonamide,  m.  p.  126 — 127°];  4 -methylhydrindene,  b.  p.  203°, 
d'f  0-9350  [tribromo-4-methylhydrindene,  m.  p.  183°;  4 -methyl- 

hydrindenesulphonic  acid  and  its  sodium  (+H20)  and  calcium  salts; 
4-methylhydrindenesulphonamide,  m.  p.  175°  :  the  hydrocarbon  is 
oxidised  to  hemimellitic  acid  and  dehydrogenated  by  passage 
through  a  tinned  iron  tube  at  650°,  mainly  to  a  mixture  of  methyl- 
indenes  and  indene] ;  1:2:  4-trimethylbenzene  ( sulphonic  acid  ; 

sulphonamide,  m.  p.  179 — 180°)  ;  1:2:  3-trimethylbenzene  ( sul¬ 
phonic  acid  and  its  sodium  salt ;  sulphonamide,  m.  p.  194°) ;  hydr- 
indene  ;  4-isopropyl-o-xylene,  b.  p.  199°,  df  0-8710  (4-iso propyl- 
o-xylenesulphonic  acid  and  its  hydrated  sodium  salt;  4-iso propyl- 
o-xylenesulphonamide,  m.  p.  160 — 161°;  trinitro-4-isopropyl- 
o -xylene,  m.  p.  119°  ;  the  hydrocarbon  is  converted  by  bromine  in  the 
presence  of  aluminium  into  tetrabromo-o-xylene,  m.  p.  260°,  and  is 
oxidised  by  boiling  dilute  nitric  acid  to  o-xylene-4-carboxylic  acid, 
m.  p.  164 — 165°)  ;  durene.  The  presence  of  4-ethyl-o-xylene, 
4-isopropyl-o-xylene,  and  methylhydrindenes  in  low-temperature 
tar  is  noteworthy,  since  these  compounds  do  not  appear  to  be  con¬ 
tained  in  the  hydrocarbons  of  coke-oven  tar.  H.  W. 

a-Chlorostyrene.  C.  Dufratsse  and  J.  E.  Viel  {Bull.  Soc. 
chim.,  1925,  [iv],  37,  874—879;  cf.  Auwers,  A.,  1912,  ii,  1015; 
Ley  and  Rinke,  A.,  1923,  ii,  201;  Bourguel,  A.,  1924,  i,  701). — 
Pure  a-chlorostyrene  is  conveniently  prepared  by  adding  aceto¬ 
phenone  in  light  petroleum  to  phosphorus  pentachloride  mixed  with 
fragments  of  glass  in  boiling  light  petroleum  solution.  It  has 
b.  p.  64°/9  mm.,  m.  p.  -24  to  -23°,  cf  1-1224,  ri1^  1-5584. 

L.  F.  H. 

A1-Dihydronaphthalene .  V.  Addition  of  Nitrogen  Oxides 
and  of  Nitrosyl  Chloride  to  A1-Dihydronaphthalene.  F. 

Straus  and  W.  Ekhard  ( Annalen ,  1925,  444,  146 — 164;  cf.  A., 
1921,  i,  170). — A1-Dihydronaphthalene  is  obtained  in  85%  yield  by 
adding  coppered  zinc  dust  (100  g.)  to  a  solution  of  aS-dibromo- 
tetrahydronaphthalene  (60  g.)  in  a  mixture  of  ether  (200  c.c.) 
and  alcohol  (30  c.c.),  with  external  cooling,  and  then  boiling  the 
reaction  mixture  for  §  hr.  (cf.  von  Braun  and  Kirschbaum,  A., 
1 92 1 ,  i,  407 ) .  When  a  solution  of  the  hydrocarbon  in  light  petroleum 
is  placed  above  dilute  sulphuric  acid,  and  sodium  nitrite  (4  mols.) 
added  below  the  surface  of  the  latter,  the  nitrogen  oxides  are 
completely  absorbed,  and  a  pure,  bimolecular  p-nitrosite  (I),  pale 
yellow,  m.  p.  95 — 96°  (decomp.),  separates  from  the  solvent.  This 
decomposes  on  keeping  or  on  boiling  in  alcoholic  solution  into 
ac-2-nitro-l-oximinotetrahydronaphthalene  (II),  m.  p.  136-5°,  decom¬ 
posing  at  138°,  which  is  also  obtained  by  the  action  of  sodium 
nitrite  on  a  solution  of  the  dihydronaphthalene  in  glacial  acetic 
acid,  together  with  dihydronaphthalene,  2-nitro- A1 -dihydro naphtha¬ 
lene,  and  a  compound,  m.  p.  171 — 172°.  Treatment  of  the  i/'-nitrosite 
with  aniline  in  alcohol  affords  the  above  ac-2-nitro-l-oximino- 
tetralin,  whilst  piperidine  or  potassium  hydroxide  yields  similarly 
the  &c-2-nitro-A1-dihydronaphthalene,  yellow,  with  an  intense  odour 
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of  cinnamon,  m.  p.  52°.  This  yields,  on  reduction  with  zinc  dust  and 
acetic  acid,  (3-tetraloneoxime  and  a  substance,  m.  p.  206°  (decomp.). 

When  the  above  2-nitro-l-oximinotetralin  is  boiled  with  25% 
sulphuric  acid,  it  yields  o -carboxyhydrocinnamic  acid,  m.  p.  165 — 166°, 
and  hydroxylamine,  the  free  nitro-ketone  not  being  obtained. 
2-Nitro-l-oximinohydrindene  (cf.  Dennstedt  and  Ahrens,  A.,  1895, 
i,  475)  affords  under  similar  conditions  the  act  form  of  the  corre¬ 
sponding  nitro-ketone. 


"  H\  /NO  --  i 

n*OH 

H  /NO  •  •  • 

c 

C 

c 

[  I  V<no2 

1  1  V<no2 

I  I  t<ci 
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2 

ch2 

2  CHo 

ch2 

(I.) 

(II.) 

(III.) 

When  fuming  hydrochloric  acid  is  added  to  a  cooled  mixture  of 
A1-dihydronaphthalene  and  amyl  nitrite,  a  bisnitrosochloride  (III), 
m.  p.  128 — 129°  (varies  with  the  rate  of  heating),  is  obtained, 
together  with  an  emerald-green  oil  which  decomposes  on  keeping. 
When  treated  with  piperidine  in  alcohol,  the  former  yields  1  -oximino- 
2 -piperidinotetrahydronaphthalene  (IV),  m.  p.  171 — 172°.  Indene 
yields  similarly  an  analogous  bisnitrosochloride,  blackening  at  180°, 
from  which  the  corresponding  l-oximino-2-piperidinohydroindene, 
m.  p.  155 — 156°,  was  prepared.  Treatment  of  A1  -  dihydronap  htha  - 
lene  in  acetone  with  nitrogen  peroxide  afforded  a  compound,  m.  p. 
172 — 173°  (decomp.),  which  yielded  2-nitro-A1-dihydronaphthalene 
when  treated  with  piperidine  or  methyl-alcoholic  potassium 
hydroxide. 


c:n-oh 

I  I  g<NC5Hw 

ch2 

(iv.) 


co2h 


ch2 

(VI.) 


2-0ximino-\-ketotetrahydronaphthalene,  m.  p.  about  135°  (decomp.), 
was  obtained  by  adding  a  solution  of  a-tetralone  and  amyl  nitrite 
to  alcoholic  potassium  ethoxide,  as  the  reddish-brown  potassium 
salt.  Attempts  to  hydrolyse  the  oxime  to  the  a  (3-diketone  failed. 
The  action  of  potassium  ethoxide  on  a-tetralone  and  ethyl  nitrate 
yielded  similarly  the  potassium  salt  of  a,ci-2-nitro-\-ketotetrahydro- 
naphthalene,  brownish-red  (V).  The  latter  couples,  in  alkaline 
solution,  with  diazobenzenesulphonic  acid  with  formation  of  an 
intense  bluish-red  dye,  and  is  decomposed  by  dilute  sulphuric  acid 
with  formation  of  y-(o -carboxyphenyl)propylnitrolic  acid  (VI),  m.  p. 
104 — 106°  (decomp.),  depending  on  the  rate  of  heating.  Careful 
neutralisation  of  the  above  potassium  salt  yielded  a  small  quantity 
of  the  free  duci-2-nitro-l-ketotetrahydronaphthalene,  m.  p.  71° 
(decomp.),  decomposing  when  kept,  which  was  converted  into  (VI) 
when  boiled  with  methyl  alcohol.  F.  G.  W. 
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Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  IV.  E.  de  B.  Barnett,  J.  W.  Cook,  and  M.  A. 
Matthews  (Bee.  trav.  chim.,  1925,  44,  818 — 826 ;  cf.  this  vol.,  i,  648). 
— The  behaviour  of  1  : 5-dichloroanthracene  dichloride  and 
dibromide  with  a  number  of  bases  is  described.  The  reactions  which 
occur  are  of  four  types  :  (i)  the  simple  removal  of  the  halogen  to  give 
1  :  5-dichloroanthracene  and  (ii)  the  complete  replacement  of  the 
two  meso  halogen  atoms  with  production  of  a  substituted  dihydro¬ 
anthracene  derivative  ;  (i)  and  (ii)  are  regarded  as  reactions  arising 
from  a  cis  configuration  of  the  original  dihalide,  whereas  (iii)  the 
removal  of  hydrogen  halide  to  yield  a  1:5:  9-trihalogenated 
anthracene  and  (iv)  the  production  of  the  corresponding  1  :  5-di- 
chloro-9-amino  derivative  are  regarded  as  involving  a  preliminary 
change  to  the  trans  configuration. 

1  :  5-Dichloroanthracene  dibromide  is  converted  by  methylamine 
into  the  parent  1  : 5-dichloroanthracene,  by  dimethylamine  in 
benzene  solution  into  1  :  5-dichloro-9  :  lO-tetramethyldiamino-9  :  10- 
dihydroanthracene,  m.  p.  175°,  by  diethylamine  into  the  corresponding 
tetraethyl  derivative,  m.  p.  130°,  and  by  piperidine  into  1  :  5 -di- 
chloro-9  :  l0-dipiperidino-9  :  10 -dihydroanthracene,  m.  p.  195°.  When 
the  dichloride  is  used  in  place  of  the  dibromide  in  this  last  reaction 
the  same  substance  is  formed  together  with  a  large  proportion  of 
1:5:  9-trichloroanthracene. 

The  action  of  aniline  on  1  :  5-dichloroanthracene  dichloride  or 
dibromide  yields  1  :  5-dichloro-9  :  lO-dianilino-9  :  \9 -dihydroanthra¬ 
cene,  m.  p.  211°,  which  is  also  produced  when  1  :  5-dichloro-9  :  10- 
dihydroanthraquinyl-9  :  10-dipyridinium  dibromide  is  boiled  in 
alcoholic  solution  with  aniline.  This  last  reaction  involves  an 
unexpected  change  from  the  trans  to  the  cis  configuration.  If  the 
aniline  acts  at  its  boiling  point  without  a  solvent,  1  :  5 -dichloro- 
anthranylaniline,  m.  p.  177°,  results,  and  o-  and  p-toluidines  yield 
the  corresponding  dichloroanthranyl-o-toluidine,  m.  p.  189°,  and 
-p -toluidine,  m.  p.  190°,  respectively.  ra-Nitroaniline  reacts  with 
1  :  5-dichloroanthracene  dibromide  in  boiling  toluene  or  on  the 
corresponding  dipyridinium  dibromide  in  alcohol  to  give  1  :  5 -di- 
chloroanthranyl-m-nitroaniline,  m.  p.  268°,  together  with  1  :  5-di¬ 
chloroanthracene  and  1  :  5-dichloroanthranylpyridinium  bromide, 
respectively.  1  :  5-Dichloroanthracene  dichloride  or  dibromide  or 
the  corresponding  dipyridinium  dibromide  is  converted  by  methyl- 
aniline  into  1  :  5-dichloro- 9  :  \9-di(methylanilino)-9  :  10 -dihydro- 
anthracene,  m.  p.  245°  after  darkening  at  230°.  Dimethylaniline 
reacts  with  the  dichloride  to  produce  1  :  5-dichloro- 9  :  10 -tetramethyl- 
diaminodi phenyl-9  :  \9-dihydroanthracene,  not  melted  at  300°, 
whereas  with  the  dibromide  1  :  5-dichloroanthracene  is  the  sole 
product. 

1 :  5-Dichloroanthracene  dichloride  combines  with  pyridine  to  give 
1  :  5-dichloro- 9  :  \9-di hydroa n thraqui nyl - 9 : 10 -dipyridinium  dichloride, 
(decomp.),  converted  by  aqueous  ammonia  into  1  :  5-dichloro¬ 
anthranylpyridinium  chloride,  m.  p.  330°  after  blackening. 

a-Picoline  and  quinoline  regenerate  1  :  5-dichloroanthracene  from 
its  dibromide,  whilst  quinoline  converts  its  dichloride  into  1:5:9- 
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trichloroanthracene.  The  dichloroanthracene  is  regenerated  from 
its  dibromide  under  the  influence  of  sulphur  dioxide,  hydrogen 
sulphide,  sodium  sulphide,  ethyl  sodioacetoacetate  or  sodiomalonate 
and  magnesium  phenyl  bromide,  but  by  the  action  of  alcoholic 
potassium  cyanide  there  results  1  :  5-dichloroanthronitrile,  m.  p. 
230—242°.  G.  M.  B. 

Directive  Influence  of  Substituents  in  the  Benzene  Ring. 
II.  Relative  Rates  of  Bromination  of  certain  o-,  m-,  and 
p-Isomerides.  A.  W.  Francis,  A.  J.  Hill,  and  J.  Johnston 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2211 — 2232). — The  relative  rate  in 
the  several  successive  steps  in  the  bromination  of  certain  aromatic 
amino  and  phenolic  compounds  by  a  bromide-bromate  mixture  in 
aqueous  acid  solution  is  measured,  either  by  a  determination  of  the 
weight  of  the  highest  brominated  product  precipitated  by  varying 
proportions  of  bromine  insufficient  for  complete  bromination  and  a 
mathematical  analysis,  based  on  the  kinetics  of  the  reactions,  of 
the  curves  obtained,  or  by  allowing  two  compounds  to  compete 
for  insufficient  amounts  of  bromine  (cf.  Michael’s  partition  method, 
A.,  1906,  i,  550)  and  determining  the  weight  of  precipitate  formed. 
From  the  results  of  such  competitions  combined  with  the  results  of 
the  partial  bromination  of  each  compound  singly,  the  relative 
velocity  of  each  step  of  bromination  of  the  series  of  compounds  is 
determined.  In  this  way  about  100  velocity  constants  of  bromin¬ 
ation  are  evaluated.  The  general  conclusions  from  the  results  are 
as  follows  :  in  aniline  and  m-amino  compounds  two  of  the  bromine 
substitutions  (never  three  except  in  the  case  of  m-phenylenediamine) 
are  simultaneous,  suggesting  that  two  bromine  atoms  are  first 
substituted  in  the  amino  group,  whilst  this  is  never  the  case  with 
monohydric  phenols,  which  can  only  substitute  one  bromine  atom 
in  the  directing  group.  The  rate  of  substitution  of  the  first  bromine 
atom  is  greater  in  the  o-  than  in  the  p-isomeride,  the  substituent 
entering  in  the  p- position  in  the  former  and  the  o-position  in  the 
latter,  whilst  the  rate  for  the  second  bromine  atom  may  be  greater 
than  for  the  first  in  the  p-,  but  never  in  the  o-isomeride.  The 
rate  of  bromination  of  the  ra-compound  exceeds  that  of  the  o-  and 
p-isomerides  when  each  group  already  present  is  o-  or  p-directing, 
and  conversely  is  least  when  one  of  the  groups  is  m-directing.  The 
effect  is  most  marked  when  both  groups  are  amino  or  hydroxyl, 
p-aminophenol  and  quinol  being  oxidised  to  the  quinonoid  form 
rather  than  brominated  under  the  conditions  used,  whilst  phloro- 
glucinol  has  a  very  high  velocity  constant.  The  arrangement  of 
the  o  :  p-directing  groups  in  order  of  their  directive  influence  is 
OH  >  nh2  >  Cl  >CH3,  in  agreement  with  Holleman  and  Obermiller, 
and  for  ra-directing  groups,  N02  >  CHO  >  C02H  >  S03H,  in  agreement 
with  Obermiller  rather  than  with  Holleman  if  only  the  first  velocity 
constants  are  considered,  but  if  the  second  constant  is  taken  into 
account  the  N02  group  comes  last,  in  agreement  with  Holleman. 
The  results  indicate  that  the  directive  influence  of  a  particular 
group  is  less  easy  to  specify  than  has  been  supposed,  for  in  the  case 
of  an  equimolecular  solution  of  aniline  and  phenol,  for  example, 
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the  bromine  first  converts  the  whole  of  the  phenol  into  monobromo- 
phenol,  then  the  aniline  completely  into  tribromoaniline,  and  finally 
the  mono-  into  the  tri-bromophenol.  J.  W.  B. 

Alternating  Effect  in  Carbon  Chains.  III.  Directive 
Efficiencies  of  Oxygen  and  Nitrogen  Atoms  in  Aromatic 
Substitution.  E.  L.  Holmes  and  C.  K.  Ingold  (J.  Chem.  Soc., 
1925,  127,  1800 — 1821). — To  compare  the  merits  of  the  alternating 
polarity  and  affinity  theories,  a  comparative  study  has  been  made 
of  the  nitration  of  benzyl  alcohol,  benzylamines,  and  their  respective 
0-  and  A-substitution  derivatives.  According  to  the  affinity 
theory,  derivatives  of  benzylamine  should  show  a  greater  tendency 
towards  m-substitution  and  a  smaller  tendency  towards  o  :  ^-sub¬ 
stitution  than  the  benzyl  alcohols,  and  m-directive  action  should 
never  prevail  amongst  the  latter.  According  to  the  polarity 
theory,  since  nitrogen  is  more  feebly  negative  than  oxygen,  it 
follows,  whether  “  onium  ”  action  occurs  or  not  (cf.  Robinson, 
Chem.  and  Ind.,  1925,  44,  260),  that  benzylamine  should  show  a 
greater  tendency  towards  o  :  ^-substitution  and  a  smaller  tendency 
to  m-substitution  than  the  benzyl  alcohols.  With  derivatives  of 
benzyl  alcohol,  substitution  occurs  mainly  or  exclusively  in  the 
^-position,  and  no  instance  of  m-substitution  has  been  observed. 
s-Tribromophenyl  benzyl  ether  nitrated  at  —5°  gave  s -tribromo- 
phenyl  p-nitrobenzyl  ether  (m.  p.  145°),  identified  by  synthesis  from 
p-nitrobenzyl  chloride  and  sodium  s-tribromophenoxide.  o  :  p-Di- 
nitrophenyl  benzyl  ether  gave  o :  p-dinitrophenyl  p-nitrobenzyl 
ether.  Benzyl  nitrate  gave  p-nitrobenzyl  nitrate.  Benzyl  ethyl 
ether  and  benzyl  alcohol  could  not  be  nitrated  owing  to  the  occur¬ 
rence  of  considerable  oxidation. 

Aniline  nitrate  is  m-orienting,  but  under  ordinary  nitrating 
conditions  loses  water,  giving  the  nitroamine  NHPh*N02,  which, 
being  only  weakly  basic,  substitutes  in  o  :  p-positions.  According 
to  the  affinity  theory,  benzylamine  should  react  oppositely  and  on 
nitration  in  the  cold  should  give  predominantly  m-substitution. 
Benzylamine  was  prepared  from  potassium  phthalimide  and  benzyl 
chloride,  and  the  phthalobenzimide  converted  by  boiling  with 
10%  potassium  hydroxide  into  phthalobenzylamic  acid  (m.  p.  155°), 
from  which  by  hydrolysis  benzylamine  was  obtained.  Nitrated 
at  — 10°,  this  gave  mainly  (80%)  m-nitrobenzylamine,  together 
with  some  p-nitrobenzylamine,  and  possibly  a  trace  of  the  o-com- 
pound.  Nitration  at  100°  gave  a  quantitative  yield  of  the  m-nitro 
compound.  The  three  nitrobenzylamines  were  synthesised  for 
comparison  from  the  respective  nitrobenzyl  chlorides  by  treatment 
with  ammonia :  o -nitrobenzylamine,  colourless  oil  ( hydrochloride , 
m.  p.  248°;  nitrate,  m.  p.  173 — 174°);  m-nitrobenzylamine,  colour¬ 
less  oil  {hydrochloride,  m.  p.  250°;  nitrate,  m.  p.  214°);  -p-nitro¬ 
benzylamine,  oil  {hydrochloride,  m.  p.  224°;  nitrate,  m.  p.  180 — 
181°). 

The  phenomena  observed  with  benzylamine  should  be  repro¬ 
duced  in  secondary  benzylamines,  but  should  disappear  in  tertiary 
derivatives,  as  these  lack  the  amino-hydrogen  necessary  for  dehydr- 
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ation  to  the  nitro-amine.  This  was  observed  as  predicted.  Benzyl- 
methylamine  was  synthesised  by  a  modification  of  Hinsberg’s 
process  and  also  by  the  regulated  action  of  methylamine  on  benzyl 
chloride.  By  the  first  method,  benzylamine  by  treatment  in  dry 
pyridine  solution  with  p-toluenesulphochloride  gave  p -toluene- 
sulphobenzylamide ,  m.  p.  114°,  from  which  by  treatment  with 
methyl  iodide,  alcohol,  and  aqueous  sodium  hydroxide,  p -toluene- 
sulphobenzylmethylamide,  m.  p.  95°,  was  obtained.  By  hydrolysis 
with  hydrochloric  acid  at  165 — 170°,  basification,  and  extraction 
with  ether,  the  pure  benzylmethylamine  was  obtained,  b.  p.  184 — 
186°;  hydrochloride ,  m.  p.  195°.  When  nitrated  at  a  low  temper¬ 
ature,  m-nitrobenzylmethylamine  was  obtained  in  80%  yield, 
together  with  10%  of  the  p-isomeride.  Nitration  at  100°  gave 
only  the  m-nitro  compound.  The  three  nitrob  enzy  fine  thy  lamines 
were  prepared  for  identification  by  the  action  of  methylamine  on 
the  corresponding  nitrobenzyl  chlorides  and  were  characterised 
by  their  hydrochlorides  (o -hydrochloride,  m.  p.  175°;  m -hydro¬ 
chloride,  m.  p.  182°;  m -nitrate,  m.  p.  150°;  p -hydrochloride,  m.  p. 
226°).  Dibenzylamine  nitrated  at  — 5°  to  0°  gave  the  pp'-  and 
mm'-dinitro  products  in  the  proportion  of  5%  and  80%,  respec¬ 
tively.  A  third  isomeride  appeared  to  be  present,  but  could  not 
be  purified.  Nitration  at  70 — 90°  yielded  the  mm'-dinitro  deriv¬ 
ative  exclusively.  The  three  dinitro  isomerides  were  prepared 
pure  for  comparison  :  oo'-dinitrobenzylamine,  m.  p.  101°  [hydro¬ 
chloride,  m.  p.  238°  (decomp.)] ;  mm '  -dinitrobenzylamine,  m.  p. 
83-5°  [ hydrochloride ,  m.  p.  253°;  nitrate,  m.  p.  235°  (decomp.)]; 
pp' -dinitrobenzylamine,  m.  p.  93°  ( hydrochloride ,  m.  p.  217 — 218°  ; 
nitrate,  m.  p.  210 — 211°).  Dibenzylmethylamine  nitrated  with 
cold  or  warm  nitric  acid  gave  chiefly  the  pp'-dinitrodibenzylmethyl- 
amine,  together  with  a  small  amount  of  the  oo' -isomeride.  oo'-Di- 
nitrodibenzylmethylamine  has  m.  p.  63°  ( hydrochloride ,  m.  p.  216°; 
nitrate,  m.  p.  125°) ;  mm '-dinitrodibenzylmethylamine,  m.  p.  83 — 84° 
[/ hydrochloride ,  m.  p.  223 — 224°;  nitrate,  m.  p.  163°  (decomp.)]; 
pp' -dinitrodibenzylmethylamine  hydrochloride,  m.  p.  204 — 205°; 
nitrate,  m.  p.  146°. 

The  introduction  of  an  acyl  group  into  a  benzylamine  should 
prevent  the  formation  of  a  nitroamine,  except,  possibly,  at  high 
temperatures,  so  that  substitution  in  these  compounds  should  be 
mainly  in  the  oppositions.  Further,  since  acetodibenzylamide 
is  a  weaker  base  than  dibenzylmethylamine,  larger  quantities  of 
the  m-by-products  should  be  obtained  in  the  former  case.  Also 
acetobenzylamide  and  acetobenzylmethylamide  should  give  less 
m-compound  than  the  weaker  base  acetodibenzylamide,  and  the 
addition  of  different  quantities  of  water  to  the  nitric  acid  in  the 
nitration  of  the  last  substance  should  change  the  proportion  of 
by-products,  the  more  dilute  acid  giving  more  of  the  m-product. 
All  these  predictions  have  been  verified.  Diacetylbenzylamine, 
being  non-basic,  must  nitrate  as  such  and  cannot  form  a  nitroamine. 
In  this  case,  mainly  m- substitution  was  predicted  and  obtained. 
It  is  concluded,  therefore,  that  not  only  is  m- substitution  a  frequent 
experience  with  benzylamine  derivatives,  but  prevails  in  every  case 
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in  which  substitution  through  a  salt  is  precluded.  Acetobenzyl- 
methylamide  has  m.  p.  41 — 43°;  b.  p.  155°/16  mm.;  aceto-m-nitro- 
benzylmethylamide,  m.  p.  56 — 57°;  aceto-p-nitrobenzylmethylamide, 
m.  p.  80 — 81°;  acetodibenzylamide,  b.  p.  194 — 195°/3  mm.;  aceto- 
oo'-dinitrodibenzylamide,  m.  p.  154°;  aceto-mm' -dinitrodibenzyl- 
amide,  m.  p.  146°;  aceto-pp' -dinitrodibenzylamide,  m.  p.  183 — 184°; 
diacetylbenzylamine,  viscous  liquid,  b.  p.  176 — 178°/30  mm. 

F.  R. 

Acenaphthene  Series.  II.  1-Aminoacenaphthene.  G.  T. 

Morgan  and  A.  D.  Sheasby  (J.  Soc.  Chem.  Ind.,  1925,  44,  408 — 
410t  ;  cf .  this  vol.,  i,  133). — Substitution  in  the  acenaphthene 
series  occurs  predominantly  in  the  3 -position  but  the  first  product 
is  probably  the  1-isomeride  and  in  the  presence  of  water  or  mineral 
acid  the  substituent  changes  over  to  the  3-position  (cf.  Dziewonski 
and  Stolyhwo,  A.,  1924,  i,  1178).  Nitration  of  acenaphthene 
by  the  usual  methods  leads  to  the  exclusive  formation  of  3-nitro- 
acenaphthene  (Quincke,  A.,  1888,  843;  Graebe,  A.,  1903,  i,  408), 
but  when  treated  with  benzoyl  nitrate  in  light  petroleum  solution 
at  —15°  acenaphthene  yields  1  -nitroacenaphthene,  yellow,  m.  p. 
68°.  Nitration  of  acenaphthene  with  diacetylorthonitric  acid 
(Pictet  and  Genequand,  A.,  1902,  i,  584)  gives  70%  of  1-nitro-  and 
30%  of  3-nitro-acenaphthene.  On  treatment  with  a  mixture  of 
acetic  and  nitric  acids  1-nitro-  yields  pure  3-nitro-acenaphthene. 
Reduction  of  the  1-nitro  compound  by  means  of  sodium  hypo¬ 
sulphite  gave  1  -aminoacenaphthene,  m.  p.  92°,  picrate,  m.  p.  180 — 
200°,  hydrochloride,  m.  p.  250 — 260°,  acetyl  compound,  m.  p.  168°, 
benzoyl  compound,  m.  p.  208°.  1-Aminoacenaphthene  when 
diazotised  gives  a  green  solution ;  it  gives  a  green  coloration  with 
ferric  chloride,  and  with  p-nitrobenzenediazonium  acetate  yields 
2-p-nitrobenzeneazo-l-aminoacenaphthene,  purple,  in  these  respects 
resembling  3-amino-  and  differing  from  2-amino-acenaphthene. 

L.  F.  H. 

Nitration  of  m-Chlorophenol.  H.  H.  Hodgson  and  F.  H. 
Moore  ( J .  Chem.  Soc.,  1925,  127,  1599 — 1604). — Mononitration 
of  m-chlorophenol  (liquefied  by  6%  of  its  weight  of  alcohol)  by 
sodium  nitrate  and  sulphuric  acid  below  25°  gives  22%  of  3-chloro- 
6-nitrophenol  (Auwers  and  Deines,  Chem.  Zentr.,  1924,  ii,  2268), 
m.  p.  41°,  volatile  in  steam,  and  60%  of  3-chloro-4-nitrophenol 
(ibid.),  m.  p.  121 — 122°,  not  volatile  in  steam,  also  obtained  by 
oxidation  of  3-chloro-4-nitrosophenol  with  ferricyanide.  Uhle- 
mann’s  anomalous  m.  p.  for  the  6-nitro  compound,  becoming 
normal  after  several  days  (A.,  1878,  978),  is  not  confirmed.  3 -Chloro- 
2-nitrophenol,  m.  p.  37-5°  ( silver  salt,  benzoate,  m.  p.  123°,  and 
methyl  ether,  m.  p.  55°,  are  described)  is  obtained  by  adding  m-chloro¬ 
phenol  to  fuming  sulphuric  acid,  nitrating  the  disulphonic  acid 
with  a  mixture  of  nitric  acid  and  fuming  sulphuric  acid,  diluting, 
and  hydrolysing  in  a  current  of  steam ;  the  nitrophenol  passes 
over  in  the  steam  (yield  66%). 

3-Chloro-4  :  6-dinitrophenol  (Fries  and  Roth,  A.,  1912,  i,  659), 
m.  p.  92 — 93°,  is  prepared  by  nitration  of  m-chlorophenol  or  3-chloro- 
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4-nitrophenol  or  by  hydrolysis  of  1  :  3-dichloro-4  :  6-dinitrobenzene. 
3-Chloro-2  :  6-dinitrophenol,  m.  p.  114*5°,  results  from  3-chloro-2- 
nitrophenol  by  direct  nitration  or  by  nitration  after  sulphonation 
(with  subsequent  hydrolysis  in  steam),  or  from  ra-chlorophenol 
by  monosulphonation,  dinitration,  and  hydrolysis.  3 -Chloro- 
2  :  4 -dinitrophenol,  m.  p.  138 — 140°  ( silver  salt  described),  is  pre¬ 
pared,  together  with  the  2  :  6-dinitro  compound,  from  3-chloro- 
2-nitrophenol  by  sulphonation,  nitration,  and  hydrolysis  in  steam, 
the  steam  distillate  being  extracted  with  ether  after  removal  of 
the  crystallised  2  :  6-compound.  Direct  dinitration  of  disulphonated 
m-chlorophenol  gives  2-nitro-,  2  :  4-  and  2  :  6-dinitro,  but  no  4  :  6-di¬ 
nitro  derivative.  The  2-  and  6-mononitro  compounds  are  stable 
towards  fuming  sulphuric  acid,  but  the  4-nitro  compound  is 
destroyed ;  so  that  nitration  of  3-chloro-4-nitrophenol  in  fuming 
sulphuric  acid  gives  the  4  : 6-dinitro  compound  only  when  the 
solution  is  kept  cool  and  not  kept  before  nitration.  No  4  :  6-di¬ 
nitro  compound  is  formed  from  3-chloro-4-nitrophenol.  All  three 
dinitrated  m-chlorophenols  are  volatile  in  steam. 

3-Chloro-2  :  4  :  6-trinitrophenol,  m.  p.  114°,  is  formed  by  direct 
nitration  of  m-chlorophenol  in  fuming  sulphuric  acid.  If  the 
m-chlorophenol  is  first  sulphonated,  then  nitrated,  and  hydrolysed 
in  steam,  the  product  is  3-chloro-2  :  5  :  6-trinitrophenol,  m.  p.  112*5 — 
113*5°,  volatile  in  steam.  The  dipotassium  salt  of  3-chloro-2  :  5  :  6- 
trinitrophenolA-sulphonic  acid  is  described.  C.  H. 

Alkyl  Ethers  of  Monohydric  Phenols  and  their  Halogen 
Substitution  Products.  Akt.-Ges.  fur  Anilin-Fabrikation 
(D.R.-P.  411052;  from  Chem.  Zentr.,  1925,  i,  2411;  cf.  A.,  1922, 
i,  1145). — The  preparation  of  the  following  new  compounds  is 
described  :  2:4:  5 -trichloroanisole,  m.  p.  75° ;  2:4:  5-trichloro- 

phenetole,  m.  p.  95°;  a  mixture  of  isobutylcarbinol  and  sec.-butyl- 
carbinol  ethers  of  2:4: 5 -trichlorophenol,  a  liquid,  b.  p.  174°/ 
18  mm.,  df  1*244.  G.  W.  R. 

Additive  Products  of  Lead  Oxide  with  Lead  Compounds 
of  Acidic  Polynitro  Compounds.  Akt.-Ges.  Lignose,  F. 
Thomas,  and  J.  Dyckerhoff  (D.R.-P.  407416 ;  from  Chem.  Zentr., 
1925,  i,  2484). — Additive  products  of  lead  oxide  with  lead  picrate, 
the  lead  salt  of  hexanitrodiphenylamine,  lead  trinitrobenzoate, 
the  lead  salt  of  trinitroresorcinol,  and  lead  nitroanilate  are  described. 

G.  W.  R. 

Mechanism  of  Oxidation  of  Unsaturated  Compounds  by 
Permanganate.  S.  S.  Nametkin  (J.  Russ.  Phys.  Chem.  Soc., 
1924,  55,  70 — 74). — It  has  been  suggested  by  Lvov  (J.  Russ.  Phys. 
Chem.  Soc.,  1889,  21,  350)  that  the  first  step  in  the  oxidation  of 
unsaturated  compounds  by  potassium  permanganate  consists  in 
the  addition  of  the  reagent  in  the  form  of  permanganic  acid  at  the 
double  bond ;  the  additive  compound  then  breaks  up  with  the 
formation  of  a  glycol.  Wagner  has  modified  the  original  scheme 
by  assuming  that  an  unstable  heterocyclic  compound  is  first  formed. 
It  is  now  pointed  out  that  neither  of  these  schemes  explains  the 
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formation  of  Zraws-glycols  from  cyclic  imsaturated  compounds 
(cf.  following  abstract),  and  that  therefore  it  is  necessary  to 
assume  the  addition  of  2  mols.  of  the  reagent  at  the  double  bond ; 
the  additive  product  can  possess  either  a  cis  or  a  trans  configuration, 
likewise  the  glycol  formed  from  it  by  the  addition  of  water  and 
elimination  of  potassium  hydrogen  manganate.  G.  A.  R.  K. 

Some  Simple  Homologates  of  ct/cloHexene  and  their 
Derivatives.  S.  S.  Nametkin  and  L.  J.  Briusova  {J.  Russ. 
Phys.  Chem.  Soc.,  1924,  55,  75 — 83 ;  cf.  preceding  abstract). — 
The  greater  part  of  the  present  work  has  already  been  published 
(A.,  1923,  i,  1082),  but  the  compounds  mentioned  below  are  described 
in  addition.  1  : 4-T)imethyl-A1-cyc/ohexene,  b.  p.  127-5 — 128°/ 
756  mm.,  df  0-8024,  nD  1-4461  (cf.  A.,  1908,  i,  722;  1913,  i,  452), 
on  oxidation  with  benzoyl  peroxide  forms  the  oxide,  b.  p.  152-5 — 
153°/749  mm.,  df  0-9050,  1-4406,  which  on  hydrolysis  passes 

into  the  corresponding  cis-glycol  (cis-1  : 4-dimethylcyclohexane- 
4  :  5-diol),  b.  p.  127 — 128°/20  mm.,  m.  p.  88 — 89°,  whilst  the  trans 
modification  of  the  glycol,  m.  p.  77°,  has  already  been  obtained 
by  Wallach  by  the  action  of  permanganate  on  the  hydrocarbon 
(A.,  1913,  i,  452).  1 -Methyl-4 -ethyl- A1-cyc/ohexene  was  obtained 

by  the  action  of  magnesium  ethyl  iodide  on  4-methylcycZohexanone 
and  the  dehydration  of  the  tertiary  alcohol  with  sulphuric  acid; 
it  had  b.  p.  151—152°/760  mm.,  df  0-8133,  rif  1-4522  (cf.  Wallach, 
loc.  cit.).  On  oxidation  with  benzoyl  peroxide,  the  oxide,  b.  p.  177 — 
1787756  mm.,  df  0-9044,  nf  1-4454,  was  formed  and  passed  into 
the  corresponding  cis -glycol,  m.  p.  82°  by  the  action  of  water  in 
a  sealed  tube.  The  trans  isomeride  of  the  glycol,  m.  p.  76 — 77°, 
has  already  been  obtained  by  Wallach  {loc.  cit .).  G.  A.  R.  K. 


Action  of  Organo-magnesium  Compounds  on  Naphtha- 
quinones.  I.  Action  of  Magnesium  Phenyl  Bromide  on 
a-Naphthaquinone.  A.  Franssen  {Bull.  Soc.  chim.,  1925, 
[iv],  37,  902 — 913). — From  the  products  of  reaction  of  magnesium 
phenyl  bromide  and  a-naphthaquinone  have  been  isolated  phenol, 
diphenyl,  various  coloured,  unidentified  substances,  and  1  :  4 -di- 
hydroxy-1  : 4-diphenyldihydronaphthalene  (I),  m.  p.  207 — 208°. 
Reduction  of  the  last-named  product  by  means  of  zinc  and  acetic 
acid  leads  to  the  formation  of  1  :  4 -diphenylnaphthalene,  m.  p.  308°. 
Oxidation  of  the  dihydroxydiphenyldihydronaphthalene  (I)  with 
sodium  bichromate  gives  a  mixture  of  an  unidentified  red  substance, 
m.  p.  240°,  benzoic  acid,  and  o-benzoylbenzoic  acid,  the  last  two 
products  being  presumably  formed  by  the  oxidation  of  the  inter¬ 
mediate  compound  (II),  a  product  of  intra-molecular  change. 


r  tt  <rCPh(OH)-CH  w  /C(OH):CPli  p  -rr  <pC(OAc):CPh 
CeH4<CPh(OH).CH  ^CA<CPh“CH  ^^CPh^CH 
(I.)  (II.)  (ill.) 


Acetylation  of  (I)  yields  an  acetyl  compound,  m.  p.  163°,  to  which 
the  constitution  2  :  4-diphenyl- 1 -naphthyl  acetate  (III)  is  assigned, 
this  being  formed,  it  is  suggested,  by  acetylation  of  the  intermediate 
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compound  (II).  On  hydrolysis,  the  acetyl  compound  (III)  yields 
presumably  2  :  4 -diphenyl- oc-naphthol,  m.  p.  143 — 144°.  Oxidation 
of  (III)  yields  the  same  products  as  the  oxidation  of  (I).  L.  F.  H. 

Action  of  Grignard  Reagent  on  Amino-acids.  V. 
Wandering  of  Acyl  Groups  in  Amino-alcohols  and  Glycols. 

F.  Bettzieche  ( Z .  physiol.  Chem.,  1925,  146,  227 — 240). — The 
jV-benzoyl  derivatives  of  amino-alcohols,  on  treatment  with  con¬ 
centrated  sulphuric  acid  in  the  cold  or  on  boiling  with  20%  hydro¬ 
chloric  acid,  yield  basic  substances  which,  on  long  keeping,  revert 
to  the  original  AT- benzoyl  derivative.  With  tertiary  alcohols  of 
the  type  NHg-CHa’CR^OH,  the  reaction  takes  place  readily 
when  R  is  methyl  and  ethyl  {e.g.,  pW-benzamidoderf. -butyl 
alcohol),  and  less  readily  or  not  at  all  with  the  corresponding 
a-phenyl  and  a-benzyl  derivatives.  The  basic  substances  obtained 
could  not  be  purified,  but  were  apparently  mixtures  of  the  benzoic 
acid  ester  base,  formed  by  wandering  of  the  benzoyl  group  from 
the  amino  to  the  hydroxyl  group  of  the  alcohol,  with  oxazoline 
derivatives  formed  secondarily  from  this  base.  On  treatment  of 
the  AT- benzoyl  derivatives  of  the  amino-alcohols  with  concentrated 
sulphuric  acid  and  sodium  nitrite,  benzoyl  derivatives  are  obtained 
which  are  stable  towards  oxidising  agents ;  this  indicates  a  wandering 
of  the  benzoyl  group  from  the  amino  group  of  the  original  com¬ 
pound  to  the  secondary  hydroxyl  of  the  newly  formed  glycol. 

C.  R.  H. 

Derivatives  of  8-  o- Aminoh  enz  oylvaler  ic  Acid.  M.  J. 

Paterson  and  S.  G.  P.  Plant  (J.  Chem.  Soc.,  1925,  127,  1797 — 
1799). — The  acid  of  m.  p.  129°  obtained  by  Perkin  and  Plant 
(T.,  1923,  123,  678)  is  proved  to  be  S-o-aminobenzoylvaleric  acid 
by  its  conversion  by  diazotising  and  boiling  into  S-o-hydroxy- 
benzoylvaleric  acid  (von  Braun,  A.,  1923,  i,  104).  8-o-Aceicimido- 
benzoylvaleric  acid  has  m.  p.  153°;  after  boiling  with  potassium 
hydroxide  solution  it  gives  on  acidifying  a  small,  colourless  pre¬ 
cipitate  of  y -4-hydroxy -2 -methylquinoline-3 -butyric  acid,  m.  p.  241°. 
8-o-F  ormamidobenzoylvaleric  acid  has  m.  p.  160°.  F.  R. 

Benzoylhydroperoxide  [Perbenzoic  Acid].  Preparation 
and  Application  to  Organic  Synthesis.  H.  Hibbert  and  C.  P. 

Burt  (J.  Amer.  Chem.  Soc.,  1925,  47,  2240 — 2243). — Benzoyl¬ 
hydroperoxide  may  be  obtained  in  90%  yield  by  the  addition, 
with  much  stirring,  of  a  10%  solution  of  sodium  ethoxide  in  alcohol 
to  benzoyl  peroxide  in  ether  suspension  at  — 5°.  The  aqueous 
solution  of  the  sodium  salt  is  decomposed  by  adding  it  slowly  to 
a  slight  excess  of  sulphuric  acid  at  0°,  the  reverse  procedure  result¬ 
ing  in  the  decomposition  of  the  product.  The  benzoylhydro¬ 
peroxide  is  extracted  with  chloroform  and  in  this  solution,  dried 
at  0°  with  sodium  sulphate,  is  stable  for  several  days.  It  may  be 
determined  by  the  addition  of  an  excess  of  acidified  potassium 
iodide  solution  to  the  extract  and  titration  with  sodium  thiosulphate. 
Styrene  is  obtained  in  88%  yield  by  the  thermal  decomposition 
of  phenylethyl  phenylacetate  at  315 — 320°,  and  on  treatment 
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with  a  10%  excess  of  the  benzoylhydroperoxide  solution  yields, 
after  24  hrs.,  styrene  oxide  in  75%  yield.  J.  W.  B. 

Salts  of  certain  Aromatic  Carboxylic  Acids  and  their 
Solubility.  F.  Ephraim  and  A.  Pfister  (Helv.  Chim.  Acta, 
1925,  8,  369 — 383 ;  cf.  this  vol.,  i,  896). — An  investigation  of  the 
solubilities  in  water  of  67  metallic  salts  of  benzoic,  ^?-nitrobenzoic, 
p-chlorobenzoic,  p-hydroxybenzoic,  ^-methoxybenzoic,  and  cin¬ 
namic  acids.  The  salts  of  benzoic  acid  are,  with  few  exceptions, 
more  soluble  than  those  of  the  corresponding  para-substituted 
derivatives,  decrease  in  solubility  being  least  marked  in  the  hydroxy- 
acid  salts.  In  the  cinnamic  acid  series,  solubility  decrease  is  very 
much  more  marked.  The  following  new  salts  are  described,  the 
figures  in  brackets  giving  the  number  of  molecules  of  water  of 
crystallisation  :  benzoates  of  strontium  (1),  cobalt  (2  and  4),  and 
copper  (4),  and  a  complex  copper  salt,  (PhC02)2Cu,Ph*C02H,|H20 ; 
p-nitrobenzoates  of  strontium  (8),  magnesium  (6),  copper  (1),  cobalt 
(6),  nickel  (8),  manganese  (6),  cadmium  (2),  silver  (anhyd.) ;  p -chloro- 
benzoates  of  strontium  (4),  lead  (2),  zinc  (2),  nickel  (4),  cobalt  (4), 
manganese  (2),  cadmium  (2),  and  copper  (2);  p -hydroxybenzoates 
of  strontium  (1),  cobalt  (7),  nickel  (7),  and  manganese  (8) ;  cinnamates 
of  magnesium  (4),  cobalt  (2),  nickel  (2),  and  copper  (anhyd.).  In 
the  following  cases,  the  number  of  molecules  of  water  of  crystal¬ 
lisation  differs  from  that  given  in  the  literature  :  benzoates  of 
calcium  (2),  magnesium  (3|),  and  zinc  (1);  p-nitrobenzoates  of 
calcium  (6)  and  barium  (anhyd.);  barium  p-chlorobenzoate  (1) ; 
^-hydroxybenzoates  of  silver  (3),  cadmium  (7),  and  copper  (7) ; 
p-methoxybenzoates  of  barium  (1),  calcium  (3),  zinc  (1),  cadmium 
(1),  copper  (6),  and  nickel  (6);  and  manganese  cinnamate  (2). 

M.  J. 

New  Substituted  Benzyl  Esters.  C.  Barkenbus  and  J.  B. 
Holtzclaw  (J.  Amer.  Chem.  Soc.,  1925,  47,  2189 — 2192).— When 
sodium  w-chloro-p-toluate  is  boiled  in  neutral  aqueous  solution  it 
is  converted  into  p-carboxy  benzyl  p-chloromethylbenzoate, 
C02H-C6H4-CH2-C02C(?H4-CH2C1, 

m.  p.  221°,  which  is  hydrolysed  quantitatively  in  slightly  alkaline 
solution  to  oj-hydroxy-p-toluic  acid.  The  hydrolysis  of  w-chloro- 
p-toluic  acid  with  dilute  sodium  hydroxide  solution  also  yields  this 
product,  ether  formation  (cf.  Gunther,  A.,  1890,  977)  being  minimised 
by  avoiding  an  excess  of  the  base.  On  heating  with  acetyl  chloride 
this  yields  p -carboxylbenzyl  acetate  {w-acetoxy-p-toluic  acid),  m.  p. 
123 — 124°,  but  attempts  to  prepare  the  corresponding  benzoate 
gave  only  a  mixture  from  which  the  pure  product  could  not  be 
isolated.  The  chlorination  of  o-  and  p-toluonitriles  to  yield  respec¬ 
tively  o-  and  p-cyanobenzyl  chlorides  is  best  carried  out  at  temper¬ 
atures  of  140 — 150°  and  120 — 130°,  respectively,  instead  of  at 
the  b.  p.  of  the  nitrile  (cf.  Mellinghoff,  A.,  1890,  239).  When 
heated  with  sodium  acetate  or  benzoate  solutions  at  100 — 110° 
for  5  hrs.,  o-cyanobenzyl  chloride  yields  respectively  o -cyanobenzyl 
acetate,  b.  p.  180 — 182°/24  mm.,  and  benzoate,  m.  p.  54 — 55°,  but 
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all  attempts  to  hydrolyse  the  cyano  group  lead  to  the  production 
of  phthalide.  J  W.  B. 

Condensation  of  Nitriles  with  Thioamides.  V.  Action  of 
Sulphur  Monochloride  on  Thioamides.  S.  Ishikawa  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.,  1925,  3,  147 — 154;  cf.  this  vol., 
i,  917). — In  correction  of  Chakravarti  (T.,  1923,  123,  964),  it  is 
shown  that  sulphur  monochloride  reacts  with  thiobenzamide  to 
give,  not  benziminosulphide,  but  dibenzenylazosulphime  (2  :  5-di- 
phenyl-1  :  3  :  4-thiodiazole),  or,  when  the  reaction  is  carried  out 
in  cold  ethereal  solution,  a  mixture  of  dibenzenylazosulphime  with 
benziminoisothiobenzamide,  CPh(!NH)ON!CPh*SH  (main  product). 
Similarly,  p-thiotoluamide  yields  p-toluiminoisothio-p-toluamide, 
m.  p.  108°,  yellowish-red  ( hydrochloride ,  m.  p.  161°),  and  di-p- 
toluenylazosulphime  (2  :  o-di-'p-tolyl-l  :  3  :  4:-thiodiazole),  m.  p.  129°; 
a-thionaphthamide  yields  red  a.-naphthiminoisothio-a.-naphthamide, 
and  di-a-naphthenylazosulphime  (2  :  5-di-cc-naphthyl-l  :  3  :  4 -thiodi- 
azole),  m.  p.  129°.  Thioacetamide  yields  no  recognisable  product. 
Sulphur  monochloride  reacts  with  thiobenzanilide,  yielding  benz- 
phenyliminophenylthiobenzamide,  C26H20N2S,  benzanilide,  and 
aniline,  whilst  thioacetanilide  yields  acetanilide,  aniline,  and  an 
unstable  red  substance.  B.  F. 

Action  of  Keten  on  Hydroxybenzoic  Acids  and  their  Esters. 

J.  van  Alphen  ( Rec .  trav.  chim.,  1925,  44,  838—840;  cf.  this  vol., 
i,  80). — Although  keten  does  not  react  with  phenol  in  ethereal 
solution,  it  acetylates  salicylic  acid  quantitatively.  Methyl 
salicylate,  p-hydroxy  benzoic  acid,  and  ethyl  ra-hydroxy  benzoate 
are  acted  on  more  slowly,  whilst  ra-hydroxybenzoic  acid  and  ethyl 
p-hydroxybenzoate  are  unaffected.  In  this  respect,  the  o-  and 
m-esters  therefore  have  a  common  difference  from  the  p-isomeride. 

G.  M.  B. 

Bromo  Derivatives  of  p-Methoxycinnamic  Acid.  K.  V. 

Hariharan  and  J.  J.  Sudborough  (J.  Indian  Inst.  Sci.,  1925,  8A, 
189—219;  cf.  T.,  1903,  83,  666,  1153;  A.,  1923,  i,  336,  926).— Ethyl 
p-methoxycinnamate  is  extracted  in  30%  yield  from  the  oil  of  the 
rhizomes  of  Kcempheria  galanga,  and  is  readily  hydrolysed  by 
alkali.  On  treating  ethyl  a|3-dibromo-P-p-methoxyphenylpro- 
pionate  with  alcoholic  potassium  hydroxide,  a  mixture  of  isomeric 
<x-br omo -p-methoxy cinnamic  acids ,  m.  p.  185°  (85%)  and  103°  (15%), 
respectively,  separated  by  means  of  their  barium  salts,  is  obtained. 
It  is  suggested  that  the  acid  of  m.  p.  103°  is  a-bromo-p-methoxysdlo- 
cinnamic  acid,  as  it  is  readily  transformed  into  the  acid  of  m.  p.  185° 
by  sunlight,  by  bromine  in  chloroform  solution,  and  by  sulphuric 
acid.  On  treatment  of  methyl  aP-dibromo-p-methoxyphenyl- 
propionate  with  alcoholic  potash,  60%  of  the  acid  of  m.  p.  185°  and 
38%  of  the  acid  of  m.  p.  103°  are  obtained.  By  the  action  of 
alcoholic  potassium  hydroxide  on  the  free  dibromo-acid  are  obtained 
oj-bromo-p-methoxystyrene  and  a  bromo -p-methoxy cinnamic  acid, 
m.  p.  123°,  of  unknown  constitution,  which  gives  a  dibromide, 
probably  a$$-tribromo-p-methoxyphenylpropionic  acid,  m.  p.  145°. 
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The  three  monobromo-acids  on  treatment  with  potassium  hydroxide 
lose  hydro  bromic  acid  in  the  following  order  of  increasing  velocity : 
(m.  p.)  102°,  185°,  123°,  giving  mainly  £>-methoxyphenylpropiolic 
acid  in  good  yield.  Treatment  with  dimethylaniline  of  the  di- 
bromo -esters  and  -acid  gives  similar  results  to  potassium  hydroxide. 
On  heating  with  water  the  dibromo-acid  yields  co-bromo-p-methoxy- 
styrene  and  a  small  amount  of  ^p-methoxy cinnamic  acid.  [i-Bromo- 
ip-methozyal\ocinnamic  acid,  m.  p.  145°,  and  p- bromo-^-methoxy - 
cinnamic  acid,  m.  p.  139°,  are  obtained  by  treatment  of  an  aqueous 
suspension  of  ^-methoxyphenylpropiolic  acid  with  hydrogen 
bromide  at  0°.  The  alio- acid  is  stable  towards  sodium  carbonate 
at  the  ordinary  temperature,  whereas  the  other  acid  is  readily 
decomposed,  yielding  ^-methoxyphenylacetylene,  carbon  dioxide, 
and  hydrogen  bromide.  On  treatment  with  bromine  in  chloroform 
solution,  both  acids  yield  carbon  dioxide,  hydrogen  bromide,  and  a 
product,  m.  p.  90 — 91°,  probably  a fi-di b romo-'p- methoxy styrene.  If 
the  temperature  is  maintained  at  25°  during  the  passage  of  the 
hydrobromic  acid  into  the  ^-methoxyphenylpropiolic  acid,  ^)-anisyl 
methyl  ketone  and  a  yellow  solid,  m.  p.  169 — 170°,  probably  tri- 
^-anisylbenzene,  are  obtained.  If  the  hydrobromic  acid  be  passed 
into  the  p-methoxyphenylpropiolic  acid  in  benzene  suspension,  the 
a-bromo-acid,  m.  p.  185°,  and  the  a-bromo-allo-acid,  m.  p.  145°,  are 
obtained.  From  the  reactions  studied  the  increased  reactivity  due 
to  the  introduction  of  the  « -methoxy  group  is  confirmed  (cf .  Angeli, 
A.,  1924,  i,  626).  L.  F.  H. 

Preparation  of  Anthracene- 2- thi ogly  c ol- 3-c arb oxy lie  Acid. 

Society  of  Chemical  Industry  in  Basle  (Swiss  Pat.  103647 ;  from 
Chem.  Zentr.,  1925,  i,  2411). — Anthracene-2-thioglycol-3-carboxylic 
acid,  a  .lemon-yellow  powder,  is  prepared  by  reduction  of  the 
corresponding  anthraquinone  derivative  with  zinc  and  ammonia 
(cf.  Brit.  Pat.  210413).  G.  W.  R. 

cis-  and  trans-cycloHex.ane-1  : 3-dicarboxylic  Acids. 
Separation  of  the  trans- Acid  into  its  Optically  Active  Com¬ 
ponents.  J.  Boeseken  and  A.  E.  J.  Peek  ( Rec .  trav.  chim.,  1925, 
44,  841 — 850). — According  to  Sachse’s  theory  and  in  view  of  evidence 
already  obtained  of  rings  of  six  or  more  members  lying  in  more 
than  one  plane  (cf.  A.,  1921,  i,  843),  a  third  isomeride  of  cis -  and 
trans-cyclohex&ne-l  :  3-dicarboxylic  acids  is  conceivable,  but  it 
has  now  been  found  that,  if  it  exists,  it  is  readily  converted  into 
the  other  forms  and  cannot  be  isolated.  The  trans  configuration  of 
the  second  known  isomeride,  m.  p.  148°,  has  been  confirmed  by  its 
resolution  into  its  optically  active  components,  the  strychnine  salt, 
IA21B,  crystallising  first  from  alcohol,  d-  and  1-trans-cyclo Hexane- 
1  :  3-dicarboxylic  acids,  m.  p.  134°,  have  [a]»  +23°  46'  and  — 23°  10', 
respectively,  in  2-2%  aqueous  solution.  The  solubilities  of  the  dl-,  the 
d-trans-,  and  the  cis-acids  at  25°  are  13-26,  43-10,  and  22-30  g.  per 
litre  of  water,  respectively.  The  trans-(dl)-  acid  has  an  electrolytic 
dissociation  constant  K26  3-45  xlO"5,  the  cis -acid  K2b  5-34  X  10~5. 
The  ci.s-acid  could  not  be  resolved.  G.  M.  B. 
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Esterification.  B.  V.  Bhide  and  J.  J.  Sudborough.  (See  i, 
1127.) 


Preparation  of  Phthalamic  Acids  and  their  Conversion 
into  Anthranilic  Acids.  E.  Chapman  and  H.  Stephen  (J.  Chem. 
Soc.,  1925,  127,  1791 — 1797). — Phthalamic  acid  can  be  prepared 
(a)  by  the  action  of  water  on  phthalimide,  and  ( b )  by  the  action  of 
ammonia  on  phthalic  anhydride.  By  reaction  (6)  good  yields  of 
phthalamic  acid  and  4  :  5-dibromophthalamie  acid  were  obtained 
from  the  corresponding  anhydrides,  and,  further,  by  the  action  of 
sodium  hypochlorite  on  the  amic  acids,  the  corresponding  anthranilic 
acids  were  readily  prepared.  3-Nitrophthalic  anhydride  by 
reaction  (b)  gave  exclusively  3-nitrophthalamic  acid,  from  which 
3-nitroanthranilic  acid  was  obtained  in  90%  yield,  whilst  3-nitro- 
phthalimide  by  reaction  (a)  gives  almost  exclusively  6-nitro- 
phthalamic  acid. 


NO 


2  XXX 


NO 


0  + 


H 


2 

COX 

COoH 


(X=NH2,  OMe) 


NO 


2  XXX 


NO, 


;  OH 

NH+  j  • 

H 


COoH 

CO-NH, 


4-Nitrophthalic  anhydride  by  reaction  ( b )  gave  an  inseparable 
mixture  of  4-  and  5-nitrophthalamic  acids,  shown  by  conversion 
into  the  corresponding  anthranilic  acids  to  be  in  the  proportion  of 
2  to  3,  whereas  4-nitrophthalimide  by  reaction  (a)  gives  the  same 
mixture  in  the  proportion  4  to  1.  In  both  the  examples  in¬ 
vestigated,  therefore,  the  amic  acid  produced  in  larger  amount  by 
reaction  (6)  is  produced  in  smaller  yield  by  reaction  (a)  and  vice  verso. i. 

4  :  5-Dibromo-2-acetamidobenzoic  acid  has  m.  p.  240° ;  3 -nitro- 
2-acetamidobenzoic  acid,  m.  p.  180 — 181°.  F.  R. 


Anhydrides  of  iV-Carboxylic  Derivatives  of  a- Amino-acids. 

I.  F.  Wessely  (Z.  'physiol .  Chem.,  1925,  146,  72 — 90). — Glycine- 
carboxylic  anhydride  on  exposure  to  moist  air  during  4  days  is 
decomposed  almost  quantitatively  into  an  insoluble  anhydride, 


Xn^^>NH  j  ,  apparently  identical  with  that  described  by  Leuchs 

i  A.,  1906,  i,  236).  In  concentrated  aqueous  solution,  an  insoluble 
anhydride  is  still  formed,  but  in  diminishing  amounts  as  the 
dilution  increases,  until  in  very  dilute  solution  glycine  is  almost 
exclusively  formed.  It  is  not  certain  whether  the  insoluble 
anhydride  formed  in  concentrated  aqueous  solution  is  identical  with 
Leuch’s  anhydride  or  is  another  high-molecular  peptide.  The 
length  of  the  chain  in  the  peptide  produced  possibly  increases  with 
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the  concentration  of  the  glyeinecarboxylic  anhydride.  The  decom¬ 
position  is  accelerated  by  heating ;  in  no  case  was  complete 
solution  of  the  anhydride  obtained  at  0°.  The  same  decomposition 
takes  place  in  the  presence  of  other  amino-acids,  but  the  difficulty 
of  isolating  pure  substances  from  the  reaction  mixture  hinders  its 
detection.  Indirect  proof  of  the  reaction  is  afforded  by  the  form¬ 
ation  of  carbon  dioxide  and  N -phenylglycylglycine,  m.  p.  148°,  on 
warming  the  anhydride  of  phenylglycine-iV’-carboxylic  acid  with 
glycine  in  aqueous  solution.  With  very  dilute  hydrochloric  acid 
(O-OOliV),  glyeinecarboxylic  anhydride  affords  the  insoluble 
anhydride;  with  OTA^  or  stronger  acid  glycine  formation  is  almost 
quantitative.  The  extent  of  glycine  formation  is  also  proportional 
to  the  amount  of  acid  present.  iV-Sodium  hydroxide  solution  leads 
to  quantitative  glycine  formation,  but  with  weaker  alkali  (0T  and 
O-OliV)  side  reactions  yielding  peptides  take  place  (cf.  Mohr,  A., 
1909,  i,  420).  With  25%  aqueous  ammonia,  phenylglycine- 
iV-carboxylic  anhydride  reacts  with  loss  of  carbon  dioxide,  forming 
the  amide  of  phenylglycine,  m.  p.  136°  (cf.  Leuchs,  A.,  1907,  i,  770). 
The  ethyl  ester  and  the  anilide  were  similarly  obtained  (Fuchs,  A., 
1922,  i,  1152).  Ethylamine  affords  the  ethylamide  of  phenylglycine, 
m.  p.  53 — 54°.  The  piperidide,  m.  p.  102 — 103°,  and  methylanilide, 
m.  p.  118°,  are  similarly  obtained,  but  tertiary  amines  do  not  react 
and  the  anhydride  appears  to  be  a  suitable  reagent  for  the  detection 
of  primary  and  secondary  amines  in  tertiary  amines.  With  ethyl 
aminoacetate,  the  anhydride  affords  the  ethyl  ester  of  A-phenyl- 
glycylglycine,  m.  p.  88°,  from  which  the  A-phenylglycylglycine  is 
obtained  on  treatment  with  sodium  hydroxide.  Similarly,  the  ethyl 
ester  of  Z- tyrosine  in  chloroform  at  the  ordinary  temperature  yields 
the  ethyl  ester  of  N -phenylglycyl-\-tyrosine,  m.  p.  155 — 156°. 
Similarly,  reactions,  with  evolution  of  carbon  dioxide,  take  place 
with  formamide,  aminoethyl  alcohol,  and  aminoacetaldehyde- 
acetal,  but  not  with  mercaptans.  With  pyridine,  reaction  takes 
place  with  evolution  of  carbon  dioxide  and  formation  of  high- 
molecular  insoluble  substance.  The  anhydride  of  phenylalanine- 
iV-car  boxy  lie  acid  reacts  similarly  although  more  slowly.  R.  B. 

Synthesis  of  Aldehydes.  H.  Stephen. — (See  i,  1131.) 

An  Anhydride  (Ether)  of  a  Ketone  Hydrate.  Benzyl-p- 
phenylethylsuccinic  Acids.  J.  Bougault  ( Compt .  rend.,  1925, 
181,  247 — 248). — The  constitution  of  the  dibasic  acid,  m.  p.  170°, 
previously  described,  obtained  from  an  acid  amide  having  the 
properties  of  an  anhydride  of  a  hydrated  ketone  (this  vol.,  i,  921), 
is  now  confirmed  by  its  synthesis  from  methyl  p-phenylethyl- 
succinate,  which  condenses  with  benzaldehyde  in  the  presence  of 
sodium  and  ether,  the  reaction  product  yielding  on  hydrolysis 
a -benzylidene-cx.'(fi-phenylethyl)succinic  acid,  m.  p.  161°.  Acetic 
anhydride  converts  the  acid  into  an  anhydride,  m.  p.  100°,  whilst 
on  reduction  with  sodium  amalgam  it  yields  the  acid,  m.  p.  170°, 
previously  described.  The  latter  is  accordingly  a-benzyl-a'([3- 
phenylethyl)succinic  acid.  A  short  treatment  with  acetic  anhydride 
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at  100°  yields  an  anhydride,  m.  p.  78°,  from  which  the  original  acid 
is  regenerated  on  hydrolysis.  Prolonged  reaction  with  acetic 
anhydride  (24  hrs.)  at  100°,  yields  an  anhydride,  m.  p.  74°,  which  on 
hydrolysis  gives  an  isomeric  acid,  m.  p.  125°.  Both  acids  are 
racemic,  but  can  be  resolved  with  strychnine.  p-Phenylethyl- 
succinic  acid  was  obtained  by  condensing  cinnamaldehyde  with 
malonic  acid,  reducing  the  cinnamylidenemalonic  acid  with  sodium 
amalgam,  and  warming  with  alkali,  whereby  y-phenylpropylidene- 
malonic  acid  is  formed.  The  methyl  ester  of  this  acid  on  warming 
with  sodium  cyanide  yields  methyl  p-cyano-S-phenyl-w- valerate,  from 
which  p-phenylethylsuccinic  acid  is  produced  on  hydrolysis. 

R.  B. 

Nitration  of  m-Meconine.  J.  N.  Ray  and  R.  Robinson 
{J.  Chem.  Soc.,  1925,  127,  1618 — 1623). — An  electronic  inter¬ 
pretation  is  given  of  the  neutralisation  of  the  directive  power  of 
methoxyl  by  a  nitro  group  in  the  o-  or  ^-position  (see  Jones  and 
Robinson,  T.,  1917,  111,  905),  which  also  explains  the  failure  of  the 

ester  group,  R - O — -C - O,  to  exhibit  marked  carbonyl  reactivity, 

and  of  the  amide  group,  NH2 - C— -0,  to  function  as  a  strong  basic 

centre  (the  arrows  symbolise  the  tendency  of  bivalent  oxygen  and 
ter  valent  nitrogen  to  increase  the  co  valency  at  their  single  bindings, 
and  of  doubly  linked  oxygen  and  nitrogen  to  decrease  the  covalency). 
The  carbonyl  group  of  phthalide,  on  the  other  hand,  is  more 
xv  activating  than  that  of  an  ordinary  ester  group, 

OMej^6^ — CO  n  i.e.,  the  — CO — O —  complex  here  is  less  self- 
OMe!^  3  satisfying.  Accordingly,  w-meconine  (I)  should 

on  nitration  yield  the  6-nitro  derivative  owing 
^  ''  to  neutralisation  of  the  directive  power  of  the 

4-methoxyl  by  the  active  carbonyl.  This  is  actually  found  to  be 
the  case  and  is  inexplicable  except  on  the  basis  of  the  electronic 
conception  of  valency. 

An  improved  method  of  preparing  m-meconine,  m.  p.  155°  (cf. 
Edwards,  Perkin,  and  Stoyle,  J.,  1925,  127,  198),  is  described. 
Nitration  with  nitric  acid  (d  1-42)  at  0°  yields  Q-nitroA  :  5 -dimethoxy- 
phthalide,  m.  p.  183 — 184°,  which  condenses  with  cotarnine  (cf. 
Hope  and  Robinson,  T.,  1911,  99,  1163;  P.,  1911,  27,  229)  to 
give  anhydrocotarnine-6-nitroA  :  5-dimethoxy phthalide,  m.  p.  200° 
(decomp.).  6-imwo-4  :  5 -dimethoxy phthalide,  m.  p.  158°,  obtained 
by  reduction  of  the  nitro  compound  with  stannous  chloride,  is 
converted  by  Sandmeyer’s  method  into  Q-bromo- 4  :  5-dimethoxy- 
phthalide,  m.  p.  223°,  the  orientation  of  which  is  proved  by  its 
identity  with  the  6-bromo-m-meconine  prepared  from  2-bromo- 
veratric  acid,  m.  p.  200°  (from  2-aminoveratric  acid  by  the  Sand- 
meyer  reaction),  and  formaldehyde.  C.  H. 

Additive  Character  of  Heterogeneous  Conjugated  Systems. 

M.  Jonescu  {Bull.  Soc.  chirn.,  1925,  [iv],  37,  913 — 916). — By  the 
condensation  of  2-benzylidenediketohydrindene  (I),  with  ethyl  mal- 
onate  in  the  presence  of  piperidine,  ethyl  phenyl~2-diketohydrindenyl- 
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methylmalonate ,  m.  p.  108°  (II),  is  obtained.  If  the  condensation  is 
carried  out  in  the  presence  of  sodium  ethoxide,  the  corresponding  acid 
ester,  m.  p.  112°,  is  obtained;  this  is  readily  hydrolysed  to  the  acid , 

C6H4<co>C:CHPh  ->  C6H4<£°>CH-CHPh-CH(COOEt)2 
(L)  +CH2(COOEt)2  (II.) 

m.  p.  169°,  which  breaks  down  on  fusion  to  give  S-phenyl- [i-2-diketo- 
hydrindenylpropionic  acid,  m.  p.  173°.  The  diester  and  acid  ester, 

C6H4<£®>C-CHPh  C6H4<C_£>C— CHPh 

\  >CH2  \  >CHCO„Et 

(III.)  o— CO  (IV.)  xo— CO 

on  heating,  yield  a  lactone ,  yellow,  m.  p.  106°.  Cold  sulphuric  acid 
converts  the  diester  and  acid  ester  into  the  lactone  (III),  and  the 


C6H4<£°>CH-CHPh-CHAc2 

(V.) 


/C°\ 

cgh4<  >ch 

X-C-/  \CHPh 
(VI.) 

OOH 


diacid  is  converted  by  heat  or  treatment  with  acids  into  the 
lactone,  (IV),  m.  p.  154°.  Acetylacetone  condenses  with  2-benzyl- 
idenediketohydrindene,  giving  $-acetyl-  a  - 
phenyl- rx-2-diketohydrindenylbuta?i-y-one  (V), 

m.  p.  111°,  which  when  heated  with  acetyl 
chloride  yields  a  mixture  of  3-hydroxy -1-phenyl- 
dihydrofluorenone  (VI),  m.  p.  200°,  and 
3-hydroxy-l-phenylfluorenone,  yellow,  m.  p.  266°. 
Acetylacetone  reacts  with  benzoquinone  under 
the  same  conditions,  giving  diacetyldihydroxy- 
indacene,  represented  by  (VII)  or  a  tautomeric 
form  thereof,  green,  m.  p.  300°  (decomp.),  dis¬ 
solving  in  alkalis  giving  a  violet  solution.  The  formation  of  these 
compounds  is  explicable  on  Thiele’s  theory  of  conjugated  valencies. 

L.  F.  H. 


CH-C*OH 

C  CHAc 

/%/ 

CH  u 

c  6h 

AcCH  C 
OH-C==CH 


(VII.) 


Therapeutic  Compounds  [Mercuri  Compounds  of  Phenols]. 

Wellcome  Foundation,  Ltd.,  T.  A.  Henry,  and  T.  M.  Sharp 
(Brit.  Pat.  237735). — When  2-acetoxymercuri-3-hydroxybenzalde- 
hyde  (T.,  1922, 121,  1059)  is  dissolved  in  warm  %-hexoic  acid  and  the 
solution  allowed  to  cool,  there  separates  3-hydroxybenzaldehyde- 
2-mercuri-n-hexoate,  OH*C6H3(CH0)‘Hg*O,CO,C5H11,  m.  p.  140°. 
In  a  similar  manner  are  prepared  the  corresponding  -n -octoate,  m.  p. 
130 — 131°,  the  -laurate,  m.  p.  131 — 133°,  -myristate,  m.  p.  130°, 
decomp.  200°,  -oleate,  m.  p.  110 — 115°,  and  -chaulmoograte,  m.  p.  135°. 
By  the  action  of  mercuric  acetate  on  p-fer£.-butylphenol  in  alcohol 
in  presence  of  acetic  acid,  4-hydroxy-tevt.-butylbenzene-3  : 5-dimercuri- 
acetate,  decomp.  224°,  is  formed,  which  can  be  converted  by  lauric 
acid  into  the  corresponding  -dimercurilaurate,  m.  p.  120°.  These 
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compounds  containing  higher  acyl  groups  have  the  advantage  of 
being  soluble  in  oils.  E.  H.  R. 


Hydrogenated  Naphthalenes.  VI.  ae-2-Hydroxy-l-keto- 
tetrahydronaphthalene  and  (3-Naphthaquinol.  Autoxidation 
of  Polyhydric  Phenols.  F.  Straus,  0.  Bernoully,  and  P. 
Mautner  ( Annalen ,  1925,  444,  165 — 194;  cf.  this  vol.,  i,  1138). — 
SbC-2-Acetoxy-l-ketotetrahydronaphthalene,  m.  p.  74-5 — 75°,  b.  p. 
180°/20  mm.,  is  obtained,  together  with  a-  and  p-naphthols,  when 
2-bromo-l-ketotetrahydronaphthalene  (m.  p.  40°,  b.  p.  124°/0-5 — 1-0 
mm.;  cf.  Straus  and  Rohrbacher,  A.,  1921,  i,  171)  is  boiled  with 
glacial  acetic  acid  and  sodium  acetate.  The  free  2-hydroxy-l-keto- 
tetrahydronaphthalene  (I),  m.  p.  36 — 36-5°,  b.  p.  93°/0-l  mm.,  is 
obtained  by  hydrolysing  the  above  acetyl  derivative  with  aqueous 
methyl-alcoholic  potassium  carbonate  in  absence  of  oxygen  or  air. 
It  reduces  Fehling’s  solution  and  becomes  brown  when  kept.  Both 
the  hydroxytetralone  and  its  acetyl  derivative  yield  [i-naphthol 
when  warmed  with  mineral  acids,  possibly  through  tautomerisation 
to  the  cyclic  derivative  (II).  The  direct  action  of  alkalis  on  2-bromo- 
a-tetralone  affords  a-tetralone  (1-ketotetrahydronaphthalene),  to- 


0- - ^OHj 

q’J'  % _ ^  ^OH 

U’\_/  \  / 

/  \ 

\_/  \_/ 

(in.) 


gether  with  coloured  products.  Silver  oxide  and  potassium  formate 
are  without  action,  whilst  piperidine,  in  presence  of  air  or 
oxygen,  yields  piperidino-l-ketotetrahydronaphthalene  (bimolecular), 
C3oH3802N2,  m.  p.  242-5 — 243°  (decomp.),  which  is  decomposed  by 
alkalis  with  formation  of  a-tetralone.  In  alkaline  solution,  2- 
hydroxy- a-tetralone  undergoes  autoxidation  in  presence  of  atmo¬ 
spheric  oxygen,  with  successive  formation  of  P-naphthaquinol, 
3:4:3':  4'-tetrahydroxy-l  :  1 '-dinaphthyl,  dinaphthylquinhydrone 
(HI),  and  naphthalinic  acid  (2-hydroxy-a-naphthaquinone),  each 
of  which,  except  the  quinhydrone,  can  be  isolated  by  using  the 
appropriate  proportion  of  oxygen. 

(3-Naphthaquinol  forms  a  monohydrate,  m.  p.  58 — 60°,  which 
yields  the  anhydrous  material,  m.  p.  102-5 — 103°,  when  dried  over 
calcium  chloride  or  in  a  vacuum  over  sulphuric  acid,  or  when 
crystallised  from  ligroin  or  carbon  disulphide.  3:4:3':  4'-Tetra- 
hydroxy-1  :  1 '-dinaphthyl  (cf.  Stenhouse  and  Groves,  Annalen,  1878, 
194,  208;  Bamberger,  A.,  1923,  i,  1142)  has  m.  p.  205—210°. 
The  tetramethyl  ether,  m.  p.  145 — 147°,  b.  p.  200 — 220°/0-67  mm., 
is  described.  Dinaphthylquinhydrone  (cf.  Stenhouse  and  Groves, 
loc.  cit.)  has  m.  p.  252°  after  sintering  at  245°,  and  decomposes  at 
255°. 

The  rate  of  absorption  of  oxygen  by  the  hydroxytetralone  is 
reduced  when  the  initial  amount  of  oxygen  present  is  increased, 
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indicating  that  the  end-product  of  the  oxidation  is  in  part  produced 
by  reactions  not  involving  the  formation  of  the  above  inter¬ 
mediates.  F.  G.  W. 

Relation  between  Chemical  Constitution  and  Pungency. 
Synthesis  of  the  Reduction  Products  of  Zingerone  and  Di-p-4- 
hydroxy-3-methoxyphenylethyl  Ketone.  H.  Nomura  and  S. 
Hotta  ( Sci .  Rep.  Tdhoku  Imp.  Univ.,  1925,  14,  119 — 125;  cf. 
Nomura  and  Nozawa,  A.,  1918,  i,  438). — A  study  of  the  reduction 
products  of  zingerone  ((3-4-hydroxy-3-methoxyphenylethyl  methyl 
ketone)  shows  that  the  presence  of  the  carbonyl  group  in  the  side 
chain  is  not  essential  to  its  pungent  taste,  although  it  has  some 
effect.  On  reduction  with  sodium  and  boiling  absolute  alcohol, 
zingerone  yields  fiA-hydroxy-3-methoxyphenylethylmethylcarbinol,  b.  p. 
196 — 197°/17  mm.  ( diacetyl  derivative,  b.  p.  209-5 — 210-5°/15-5  mm.), 
whilst  the  Clemmensen  method  (amalgamated  zinc  and  concen¬ 
trated  hydrochloric  acid)  yields  the  hydrocarbon,  aA-hydroxy-3- 
methoxyphenyl-n-butane,  b.  p.  141 — 142°/13-5  mm.  ( benzoyl  deriv¬ 
ative,  m.  p.  92-5 — 93°).  Both  products  have  a  pungent  taste 
similar  to  zingerone.  Condensation  of  vanillin  and  acetone  in  the 
presence  of  hydrochloric  acid,  d  1-18,  yields  di - 4 -hydroxy -3-methoxy- 
styryl  ketone,  yellow,  m.  p.  141-5 — 142-5°  ( monohydrate ,  m  p.  115-5 — 
119-5°),  which  on  reduction  either  with  hydrogen  and  platinum 
black  or  sodium  amalgam  and  water  yields  di-$-Udiydroxy-3-meihoxy- 
phenylethyl  ketone,  colourless,  m.  p.  89-5 — 90*5°  ( dibenzoyl  derivative, 
m.  p.  129 — 130°),  which  is  almost  tasteless  in  the  solid  state,  but 
slightly  pungent  in  alcoholic  solution.  On  methylation  with  methyl 
sulphate,  this  yields  di-[ 3-3  :  4 -dimethoxyphenylethyl  ketone,  colourless, 
m.  p.  83-5 — 84-5°,  oxime,  m.  p.  138-5 — 139-5°.  J.  W.  B. 

Condensation  of  Vanillin  with  Methyl  Ethyl  Ketone.  J. 

Ichikawa  (Sci.  Rep.  Tdhoku  Imp.  Univ.,  1925,  14,  127 — 129;  cf. 
preceding  abstract). — Vanillin  condenses  with  methyl  ethyl  ketone 
in  the  presence  of  sodium  hydroxide  to  produce  ^-hydroxy -3-methoxy- 
styryl  ethyl  ketone,  m.  p.  91 — 92°,  which  on  reduction  with  hydrogen 
and  platinum -black  yields  $-4:-hydroxy-3-methoxyphenylethyl  ethyl 
ketone,  b.  p.  187 — 188°/ll-5  mm.,  which  has  a  pungent  taste. 
When  dry  hydrogen  chloride  is  used  as  the  condensing  agent,  a 
divanillylidene  derivative  of  methyl  ethyl  ketone  is  formed,  which 
darkens  at  255°,  instead  of  the  expected  a-vanillylidene-ethyl 
methyl  ketone.  J.  W.  B. 

Synthesis  of  the  Homologues  of  Zingerone.  H.  Nomura 
and  S.  Hotta  (Sci.  Rep.  Tdhoku  Imp.  Univ.,  1925,  14,  131 — 141). — 
The  homologues  of  zingerone  are  synthesised  by  the  condensation 
of  vanillin  with  various  alkyl  methyl  ketones  in  the  presence  of 
sodium  hydroxide,  followed  by  the  reduction  of  the  unsaturated 
product  with  sodium  amalgam  in  aqueous  suspension.  The  con¬ 
densation  proceeds  less  readily  as  the  molecular  weight  of  the 
ketones  increases.  The  following  new  compounds  are  obtained  in 
this  manner  from  the  appropriate  ketone  :  p-4-hydroxy-3-methoxy- 
phenylethyl  ethyl  ketone,  m.  p.  36 — 37°,  b.  p.  201 — 204°/28  mm. 
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(Ichikawa,  preceding  abstract,  gives  187 — 188°/1T5  mm.),  benzoyl 
derivative,  m.  p.  118 — 119°;  this  on  methylation  gives  (3-3  :  4- 
dimethoxyphenylethyl  ethyl  ketone,  m.  p.  26-5 — 27-5°,  b.  p.  183 — 
184°/12  mm.,  oxime,  m.  p.  120 — 120*5°,  semicarbazone,  m.  p.  143 — 
144°;  4-hydroxy -3-methoxystyryl  n-propyl  ketone,  faint  yellow,  m.  p. 
82*5 — 83*5° ;  ft -4-hydroxy -3-methoxyphenylethyl  n-propyl  ketone,  m.  p. 
44*5 — 45°,  b.  p.  198°/14  mm.,  benzoyl  derivative,  m.  p.  107*5 — 
108*5°;  (3-3:4 -dimethoxyphenylethyl  n-propyl  ketone,  b.  p.  198 — 

199°/17  mm.,  oxime,  m.  p.  94*5 — 95*5°;  4-hydroxy -3-methoxystyryl 
n -butyl  ketone,  faint  yellow,  m.  p.  indefinite  66 — 100°  (contains 
approximately  1  mol.  of  water);  $-4-hydroxy-3-methoxyphenylethyl 
n-butyl  ketone,  m.  p.  47*5 — 48°,  b.  p.  213 — 214°/23  mm.,  benzoyl 
derivative,  m.  p.  91 — 91*5°;  (3-3:4 -dimethoxyphenylethyl  n-butyl 

ketone,  b.  p.  205 — 206°/20  mm.,  oxime,  m.  p.  Ill — 112°;  4 -hydroxy - 
3-methoxystyryl  isobutyl  ketone,  faint  yellow,  m.  p.  78 — 79°,  b.  p. 
233 — 234*5°/20  mm.;  $-4-hydroxy-3-methoxyphenylethyl  isobutyl 
ketone,  b.  p.  210°/19  mm.,  benzoyl  derivative,  m.  p.  81*5 — 82*5°, 
(3-3  :  4 -dimethoxyphenylethyl  isobutyl  ketone,  b.  p.  202°/17  mm., 
oxime,  m.  p.  114 — 114*5°,  semicarbazone,  m.  p.  123*5 — 124*5°; 
$-4-hydroxy-3-meihoxyphenylethyl  text. -butyl  ketone,  m.  p.  76 — 80°, 
b.  p.  196*5 — 198°/16  mm.,  benzoyl  derivative,  m.  p.  57*5 — 58°; 
(3-3  :  4 -dimethoxyphenylethyl  tert .-butyl  ketone,  m.  p.  46*5 — 47*5°, 
oxime,  m.  p.  114*5 — 115*5°,  semicarbazone,  m.  p.  (after  drying  under 
reduced  pressure)  127 — 128°.  The  isomeric  4-hydroxy-3-methoxv- 
phenylethyl  butyl  ketones  containing  the  n-,  iso-,  or  tert. -butyl 
groups  are  all  equally  pungent.  J.  W.  B. 

Preparation  of  Zinger  one.  H.  Nomura  (Sci.  Rep.  Tohoku 
Imp.  Univ.,  1925,  14,  143 — 144). — Zingerone  may  be  obtained  in 
76%  yield  by  the  reduction  of  4-hydroxy-3-methoxystyryl  methyl 
ketone  by  sodium  amalgam  in  aqueous  suspension.  J.  W.  B. 

Synthesis  of  a  Homologue  of  Zingerone,  4-Hydroxy- 3- 
methoxyphenylethyl  n-Arriyl  Ketone.  J.  Murai  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1925,  14,  144 — 145;  cf.  preceding  abstracts). — 
Vanillin  condenses  with  methyl  n-  amyl  ketone  to  yield  4-hydroxy - 
3-methoxystyryl  n-amyl  ketone,  m.  p.  50—50*5°,  which  on  reduction 
with  sodium  amalgam  in  aqueous  suspension  yields  (3-4 -hydroxy - 
3-methoxyphenylethyl  n-amyl  ketone,  m.  p.  37*5 — 38°,  b.  p.  196 — - 
197°/5*5  mm.  ( benzoyl  derivative,  m.  p.  79*5 — 80°),  and  on  methyl¬ 
ation  yields  (3-3  : 4 -dimethoxyphenylethyl  n-amyl  ketone,  b.  p. 
192°/5  mm.,  oxime,  m.  p.  97*5 — 98°.  J.  W.  B. 

Synthesis  of  m-Hydroxyphenylethyl  Methyl  Ketone  and 
(3-3-Hydroxy-4-methoxyphenylethyl  Methyl  Ketone  (tsoZin- 
gerone).  J.  Murai  (Sci.  Rep.  Tdhoku  Imp.  Univ.,  1925,  14,  149 — 
154). — By  the  condensation  of  m-nitrobenzaldehyde  and  acetone 
in  the  presence  of  sodium  hydroxide,  reduction  of  the  ra-nitrostyryl 
methyl  ketone  (cf .  Vorlander,  A.,  1897,  i,  272)  to  the  amino  compound 
by  ferrous  sulphate  and  ammonia  (cf.  Miller  and  Rhode,  A.,  1890, 
1138),  and  replacement  of  the  amino  group  by  hydroxyl,  ra-hydroxy- 

VOL,  CXXVHI.  i.  ss 


i.  1158 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


styryl  methyl  ketone  (cf.  Nomura  and  Nozawa,  A.,  1918,  i,  438), 
is  obtained.  On  reduction,  it  yields  P-ra-hydroxyphenylethyl 
methyl  ketone,  m.  p.  85-5 — 86°,  benzoyl  derivative,  b.  p.  222 — 
223°/4-5  mm.,  semicarbazone  of  benzoyl  derivative,  m.  p.  162 — 
162-5°.  i-so Vanillin  condenses  with  acetone  in  the  presence  of 
hydrochloric  acid  ( d  1-18),  and  the  product  by  reduction  yields 
fi-3-hydroxy-4-methoxyphenylethyl  methyl  ketone  (isozingerone),  b.  p. 
159 — 160°/4  mm.,  benzoyl  derivative,  b.  p.  235 — 236°/4  mm.,  semi¬ 
carbazone  of  benzoyl  derivative,  m.  p.  140 — 140-5°.  i.soZingerone 
is  more  pungent  than  m - hydro xyphenylethyl  methyl  ketone,  the 
pungency  of  the  latter  being  increased  by  the  presence  of  the 
methoxy  group  in  the  para-position  to  the  side  chain. 

J.  W.  B. 

Hydroxybenzils.  J.  T.  Marsh  and  H.  Stephen  (J.  Chem. 
Soc.,  1925,  127,  1633 — 1637). — The  preparation  of  eight  colourless 
di-  and  tri -hydroxybenzils  by  an  extension  of  the  Hoesch  reaction 
to  acyl  cyanides  is  described.  The  products  do  not  show  ketone 
reactions,  nor  do  they  undergo  the  benzilic  acid  transformation ; 
a  peroxide  structure  is  therefore  suggested.  No  pure  stable  coloured 
forms  have  been  obtained. 

By  treatment  of  acid  chlorides  and  dry  pyridine  in  anhydrous 
ether  solution  with  pure  hydrogen  cyanide  (cf.  Claisen,  A.,  1898, 
i,  423),  the  following  acyl  cyanides  were  prepared  :  Benzoyl  cyanide, 
m.  p.  32°;  o -methoxybenzoyl  cyanide,  m.  p.  56°,  b.  p.  161°/12  mm.  ; 
p-methoxybenzoyl  cyanide,  m.  p.  63 — 64°,  b.  p.  150°/12  mm.  ; 
3  :  4  :  5-trimethoxybenzoyl  cyanide,  m.  p.  136 — 137°;  cinnamoyl 
cyanide  (cf.  Claisen  and  Moritz,  A.,  1881, 154),  m.  p.  114 — 115°.  In  the 
preparation  of  methoxy-  and  trimethoxy-benzoyl  chlorides,  heating 
with  thionyl  chloride  for  more  than  ^  hr.  leads  to  dem ethylation. 

The  acyl  cyanides  condense  with  resorcinol  or  phloroglucinol  in 
dry  ether  saturated  with  hydrogen  chloride,  giving  colourless 
ketimines,  which  are  converted  by  boiling  sodium  acetate  solution 
(or  more  slowly  by  dilute  hydrochloric  acid)  into  the  benzils,  the 
solutions  passing  through  golden-brown  to  pale  yellow  : 

R-CIC-R'  R-C— C-R'  R-CIC-R' 

i  i  — >■  ii  ii  — >  i  i 

ONH  O  NH  0-0 

(colourless).  (coloured).  (colourless). 

The  following  benzils  are  described  :  2  :  4-Dihydroxybenzil,  m.  p. 
239°  ( diacetate ,  m.  p.  159°);  2  :  4-dihydroxy -2' -methoxybenzil,  m.  p. 
223°  ( diacetate ,  m.  p.  144°) ;  2  :  4-dihydroxy -4' -methoxybenzil,  m.  p. 
234°  ( diacetate ,  m.  p.  178-5°) ;  2  :  4-dihydroxy -3'  :  4'  :  5 ' -trimethoxy- 
benzil,  m.  p.  257°  ( diacetate ,  m.  p.  155°);  2:4:  6-trihydroxybenzil, 
m.  p.  287°  ( triacetate ,  m.  p.  248°);  2  :  4  :  6-trihydroxy -2' -methoxy - 
benzil,  m.  p.  235°  ( triacetate ,  m.  p.  135°);  2  :  4  :  Q-trihydroxy-4'- 
methoxybenzil,  m.  p.  262°  ( triacetate ,  m.  p.  241°) ;  2  :  4  :  6 -trihydroxy- 
3'  :  4'  :  5' -trimethoxybenzil,  m.  p.  187°  ( triacetate ,  m.  p.  258°).  All 
these  hydroxybenzils  darken  some  degrees  below  their  m.  p. 

C.  H. 
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Colour  of  Spirans.  D.  Radulescu  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  916 — 918). — The  spiro -carbon  atom  does  not  play  the  part 
of  a  chromophor  (cf.  Schlenk  and  Blum,  A.,  1923,  i,  1235;  Radu¬ 
lescu,  A.,  1923,  i,  1211,  A.,  1924,  i,  58,  215).  From  this  consider¬ 
ation  and  from  its  stability  towards  alkali  and  its  reactions  with 
phenylhydrazine  etc.,  it  is  concluded  that  the  substance  described 
by  Fecht  (A.,  1907,  i,  906)  as  xylylenediketohydrindene  (I)  has  in 


(I.)  C6H1<™>C<g|2>CeH< 


c„h4<£°>c-ch 
ch; 


2>CfiH4  (II. 


reality  the  constitution  (II).  By  the  action  of  hydrobromic  acid 
on  ethyl  2-allyldiketohydrindene-2-carboxylate  (III),  the  spiran  (IV), 


w  /CO^n^CH2-CH:CH2 

H.<co>c<co'Et 

(ill.) 


6Ai4 


c6h4< 


co¬ 
co - 


'  n^'CH2-CHMe 

'u^C0-0 

(iv.) 


m.  p.  120 — 121°,  bromo  derivative,  m.  p.  154°,  is  obtained.  On 
treating  the  hydrobromide  of  2 -phenyl-2 -allyldiketohydrindene  (V) 


^ch -ch:ch2 

(V. 


°6±14^c0^^CH2-C02Et 

(VII.) 


C6H4<£®>C<£|fi>CHMe 

(VI.)  2 

CsH4<“>C<!a?‘>CO 

(VIII.) 


with  aluminium  bromide  the  spiran  (VI),  m.  p.  129 — 131°,  is 
obtained,  and  (VII)  yields  the  spiran  (VIII),  m.  p.  170 — 171°,  on 
treatment  with  sulphuric  acid.  All  these  substances  are  colourless. 

L.  F.  H. 


Preparation  and  Properties  of  Naphthaquinonearylinaines. 

R.  Lantz  and  A.  Wahl  (Bull.  Soc.  chim.,  1925,  [iv],  37,  890 — 
901). — An  account  of  work  already  published  (this  vol.,  i,  820,  911). 
In  addition,  $-naphthaquinone-\-o-methoxyanil  is  described,  obtained 
by  the  oxidation  of  l-o-anisidino-fl-naphthol.  2-Hydroxy-a-naphtha- 
quinonedianil  ( loc .  cit.)  is  capable  of  existing  in  the  tautomeric 
form,  4-anilino-P-naphthaquinone-l-anil.  L.  F.  H. 

Wandering  of  the  Acetyl  Group  during  Methylation.  O. 

Kubota  and  A.  G.  Perkin  ( J .  Chem.  Soc.,  1925,  127,  1889 — 
1896). — A  reinvestigation  of  the  action  of  diazomethane  on  2-acetyl- 
alizarin  has  shown  that  although  a  small  amount  of  the  1 -methyl 
ether  is  always  formed  (cf.  Oesch  and  Perkin,  Proc.  Chem.  Soc., 
1914,  30,  213)  the  main  product  of  the  reaction  is  2-methoxy-l- 
acetoxyanthraquinone,  obtained  in  80%  of  the  theoretical  amount. 
Similarly,  2  :  3-Diacetylanthragallol  when  methylated  gave  as  chief 
product  a  diacetylanthragallol  2-monomethyl  ether  (yellow  prismatic 
needles,  m.  p.  152 — 154°),  which  on  hydrolysis  gave  a  substance 
which  dissolved  in  alkalis  with  a  red  colour  and  must  therefore  be 
anthragallol  2-monomethyl  ether  (yellow,  microscopic  needles,  m.  p. 
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218 — 220°),  since  the  alkali  solutions  of  the  1-  and  3 -methyl  ethers 
are  blue  or  bluish- violet.  From  the  filtrate  anthragallol  1 -methyl 
ether  was  isolated.  In  the  methylation  of  3  :  7  :  3' :  4'-tetra-acetyl- 
quercetin  no  migration  of  the  acetyl  group  was  observed.  A 
sparingly  soluble  quercetin  monomethyl  ether  was  obtained  as 
final  product  which  resembled,  but  was  not  identical  with  rhamnetin. 
Since  by  decomposition  with  alcoholic  potassium  hydroxide  it 
yielded  phloroglucinol  monomethyl  ether  the  substance  was  evid¬ 
ently  quercetin  5-methyl  ether  (m.  p.  305 — 308°;  tetra-acetyl  deriv¬ 
ative,  m.  p.  202 — 204°;  monopotassium  salt,  lemon-yellow  needles). 
As  quercetin  forms  a  similar  salt  the  reactive  hydroxyl  in  salt 
formation  is  not  situated  in  the  5-position.  The  methylation  of 
this  hydroxyl  group  has  no  influence  on  the  tinctorial  property  of 
quercetin,  and  as  quercetin  and  rhamnetin  dye  alike,  evidently  the 
phloroglucinol  hydroxyl  groups  of  quercetin  do  not  affect  its 
tinctorial  property.  F.  R. 

Reduction  Products  of  the  Hydroxyanthraquinones.  VI. 

A.  G.  Perkin  and  G.  Yoda  (J.  Chem.  Soc.,  1925,  127,  1884 — 1888). 
— The  impure  dihydroxydianthraquinone  obtained  by  Perkin  and 
Haller  (A.,  1924,  i,  300)  has  now  been  prepared  in  good  yield  from 
tetra-acetyldihydroxydianthranol.  The  latter  substance  on  treat¬ 
ment  in  pyridine  solution  with  iodine  and  boiling  with  acetic 
anhydride  gives  3  :  6' -diacetoxydianthraquinone  ]  the  m.  p.  after 
repeated  crystallisation  from  acetic  anhydride  remained  constant 
at  293 — 295°,  but  was  raised  to  314 — 316°  by  recrystallisation 
from  tetrachloroethane.  On  exposure  to  light  in  benzene  solution, 
the  substance  slowly  changed  into  diacetoxynaphthadianthrone. 
Alkaline  hydrolysis  of  diacetoxydianthraquinone  yielded  3  :  5’ -di¬ 
hydroxydianthraquinone,  pale  yellow,  blackening  at  280°,  no  definite 
m.  p.  It  gives  a  yellow  solution  with  alkalis,  and  a  maroon- 
coloured  liquid  with  sulphuric  acid.  A  solution  of  the  substance 
in  alcohol  on  exposure  to  light  deposited  crystals  which  on  acetyl¬ 
ation  gave  diacetoxynaphthadianthrone  and  a  little  diacetoxy- 
helianthrone.  By  oxidation  with  alkaline  ferrieyanide  and  acetyl¬ 
ation,  diacetoxyhelianthrone  was  obtained.  Dibenzoyldihydroxydi- 
anthraquinone,  yellow,  darkens  at  295°,  m.  p.  301 — 302°.  Methyl¬ 
ation  of  dihydroxydianthraquinone  gave  dimethoxydianthraquinone, 
m.  p.  297 — 299°.  When  its  acetone  solution  is  evaporated  in 
daylight  the  substance  becomes  rapidly  converted  into  dimethoxy- 
naphthadianthrone  and  dimethoxyhelianthrone.  F.  R. 

[Composition  of]  Chrysarobin.  R.  Eder  and  F.  Hauser 
(Arch.  Pharm.,  1925,  263,  436 — 451 ;  cf.  this  vol.,  i,  948,  and  Tutin 
and  Clewer,  T.,  1912,  101,  290). — Dehydroemodinanthranol 

monomethyl  ether,  (A),  C32H2608,  m.  p.  270°  (after  darkening 
at  265°),  is  insoluble  in  cold  2%  sodium  hydroxide  solution  but 
in  a  5%  solution  gives  a  yellow  solution  which  becomes  darker. 
Its  solution  in  pyridine  or  aniline,  when  boiled,  becomes  green, 
then  brown,  and  finally  red.  The  amorphous  substance  recovered 
from  this  treatment  undergoes  autoxidation  in  alkaline  solution  to 
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give  dark  brown  needles  of  emodin  monomethyl  ether,  m.  p.  205°, 
which  is  also  the  sole  product  of  oxidation  of 
A  by  chromic  anhydride  in  glacial  acetic  acid 
solution.  Reduction  of  A  by  zinc  and  acetic 
acid  gave  emodinanthrone  monomethyl  ether. 
Acetylation  requires  carefully  regulated  con¬ 
ditions  and  yields  the  tetra-  or  penta-acetyl 
derivative,  m.  p.  233 — 234°.  The  mol.  wt. 
of  A  is  established  by  cryoscopic  examin¬ 
ation  of  A  and  of  its  acetyl  and  benzoyl 
derivatives  in  molten  camphor ;  and  the 
annexed  formula  is  proposed  for  it  (cf. 
dianthrone,  H.  Meyer,  A.,  1913,  i,  62). 

The  yellow  non-autoxidisable  constituent  of  chrysarobin,  araro- 
binol,  C30H22O6,  m.  p.  224 — 225°  (after  darkening  at  218°),  is 
difficult  to  purify,  being  unstable  in  solution  and  developing  colour 
and  fluorescence.  It  is  oxidised  by  chromic  anhj’dride  to  chryso- 
phanic  acid,  m.  p.  193°,  and  reduced  by  means  of  zinc  and  acetic 
acid  to  chrysophanic  acid  anthrone,  m.  p.  203°,  readily  oxidised 
in  alkaline  solution  to  chrysophanic  acid.  A  penta-  or  tetra-acetyl 
derivative  of  ararobinol  is  described,  m.  p.  235 — 236°  (with  previous 
darkening),  the  mol.  wts.  confirming  the  new  formula  proposed. 
From  these  facts  it  appears  that  ararobinol  is  related  to  chryso¬ 
phanic  acid  anthrone  as  the  substance  A  is  related  to  emodin¬ 
anthrone  monomethyl  ether.  These  four  substances  give  charac¬ 
teristic  colour  changes,  when  warmed  with  concentrated  sulphuric 
acid,  which  emphasise  their  close  relationship.  The  substance 
termed  “  dihydroararobinol,”  m.  p.  180°,  isolated  by  Tutin  and 
Clewer  from  the  products  of  a  Zeisel  reaction,  is  now  shown  to  be 
chrysophanic  acid  anthrone.  G.  M.  B. 

Camphane  Series.  XL.  Constitution  of  Manasse’s 
Hydroxy  camphor.  M.  O.  Forster  and  P.  P.  Shukla  (J.  Chem. 
Soc.,  1925,  127,  1855 — 1860). — Camphorquinone  reduced  hot  with 
zinc  and  acetic  acid  or  with  aluminium  amalgam  in  the  cold  gave  a 
crude  product  from  which  by  recrystallisation  Manasse’s  “  a  ”- 
hydro xycamphor,  m.  p.  203 — 205°,  was  obtained  (A.,  1903,  i,  45). 
Conversion  into  the  methyl  ether  and  hydrolysis  gave  the  corre¬ 
sponding  “  [3  ’’-hydroxycamphor,  m.  p.  215°  (loc.  cit.).  By  treat¬ 
ment  of  the  crude  product  and  specimens  of  the  “  a  ”  and  “  (3  ” 
modifications  with  magnesium  methyl  iodide  there  was  obtained 
in  each  case  the  quantitative  amount  of  methane  for  one  hydroxyl 
group,  whilst  the  methyl  ether  did  not  react  with  the  Grignard 
reagent.  Evidently  therefore  the  “  a  and  “  [3  ’’-hydroxycamphors 
cannot  be  represented  by  the  conventional  formulae,  and  even 
such  an  equilibrium  as  -CH(OH)’CO-^— ~C(OH)!C(OH)-  is  pre¬ 
cluded.  Further,  the  “  (3  ”  modification  gave  with  phthalic 
anhydride  a  camphoryl  hydrogen  phthalate  (rectangular  plates,  m.  p. 
164—165°),  whilst  the  “  a  ”  modification  by  similar  treatment 
gave  a  product,  m.  p.  152 — 156°,  which  was  resolved  into  a 
mixture  of  the  foregoing  substance  with  an  isomeric  camphoryl 


HO  f>  OH 


HO  y  OH 
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hydrogen  phthalate  (needles,  m.  p.  147°).  Following  a  suggestion 
of  Karrer  and  Takashima  (this  vol.,  i,  940)  that  the  solid  methyl 
ether  is  a  cycfoacetal,  the  following  constitutions  are  proposed  for 
the  methyl  ether  (I)  and  the  “  (3  ” -hydro xycamphor  (II).  The 
“  a  ”  modification  is  probably  the  latter  substance  associated  with 

CH2— CH— C-OMe  CH2— CH— C-OH 

(I.)  |  CMe2  |  >0  |  UMe2  |  >0  (H.) 

CH2— CMe-CH  CH2~CMe-CH 

a  variable  amount  of  the  stereoisomeride  in  which  the  hydroxyl 
group  and  hydrogen  atom  occupy  the  alternate  plane. 

It  has  not  been  possible  to  decide,  whether  hydrolysis  of  the  two 
camphoryl  hydrogen  phthalates  leads  to  the  respective  parents, 
because,  on  following  the  hydrolysis  polarimetrically,  there  is 
indication  of  concurrent  mutarotation  in  the  hydroxycamphor 
regenerated.  F.  R. 

Chenopodium  Oil.  II.  The  Hydrocarbon  Fraction.  T.  A. 

Henry  and  H.  Paget  ( J .  Chem.  Soc.,  1925,  127,  1649 — 1659; 
cf.  T.,  1921,  119,  1714). — Nelson’s  terpene  tetrabromide  (J.  Amer. 
Chem.  Soc.,  1920,  42,  1204),  obtained  by  bromination  of  the 
hydrocarbon  fraction  of  chenopodium  oil,  is  shown  to  be  derived 
most  probably  from  A2 :  8<9)-p-menthadiene.  The  presence  also  of 
Z-limonene  and  possibly  of  w- butylene- (3  [3-oxide  in  the  oil  is  demon¬ 
strated. 

The  first  runnings  of  the  hydrocarbon  fraction  yielded  an  oil, 
b.  p.  64—78°,  d\l  0-837,  n™  1-3968—1-3981,  [a]],5  +0-10°,  consisting 
probably  of  impure  n- butylene  [3y- oxide.  Repeated  fractionation 
of  the  main  portion,  b.  p.  170 — 185°,  gave  nine  fractions,  all  laevo- 
rotatory  and  all  containing  a-terpinene.  Nelson’s  tetrabromide, 
m.  p.  117°,  was  obtained  only  from  fractions  1 — 4  (b.  p.  170 — 175-5°). 
From  fractions  6 — 8  (b.  p.  176 — 180°),  together  with  the  higher¬ 
boiling  part  of  4,  a-terpinene  was  removed  by  means  of  Beckmann’s 
chromic  acid  mixture  (Henry  and  Paget,  loc.  cit.,  1717),  leaving  a 
mixture,  the  analysis  of  which  corresponded  with  40%  of  terpene 
and  60%  of  p-cymene,  and  from  which  63%  of  p-cymene  was 
isolated  by  oxidation  with  permanganate  in  acetone.  This  mixture, 
on  bromination,  gave  Mimonene  tetrabromide,  m.  p.  104°,  [a]1,1,1 
—66-12°,  obtained  crystalline  after  distilling  off  most  of  the  p-cymene 
in  a  vacuum.  From  the  oxidation  of  the  mixture  with  permangan¬ 
ate  in  acetone  there  was  isolated  with  considerable  difficulty  an 
oily  acid,  C9H1405,  b.  p.  210°/34  mm.  ( sodium ,  barium,  and  silver 
salts  described),  which  is  probably  the  lactone  of  ae-dihydroxy-[3- 
carboxymethylheptoic  acid, 

CHMe(0H)-CH2-CH2-CH(CH2-C02H)-CH(0H)-C02H, 
since  further  oxidation  with  chromic  acid  yields  laevulic  acid  and 
acetic  acids.  When  the  oxidation  of  the  mixture  of  Z-limonene 
and  p-cymene  was  performed  in  aqueous  solution,  the  isolable 
products  were  cuminaldehyde  (semicarbazone,  m.  p.  210°)  and 
uopropenylbenzoic  acid,  m.  p.  159 — 160°,  from  the  cymene,  and 
hydroxyterpenylic  acid,  m.  p.  195°,  and  laevulic  acid  (semicarbazone, 
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m.  p.  194°)  from  the  limonene  (commercial  limonene  similarly 
oxidised  gave  these  two  acids). 

The  terpene  (“  terpene  A  ”)  corresponding  with  Nelson’s  tetra- 
bromide  could  not  be  isolated.  The  tetrabromide  from  fractions 
1 — 4  (see  above)  gave,  by  treatment  with  sodium  methoxide,  an 
oil,  C10H14Br*OMe,  b.  p.  115 — 118°/18  mm.,  and  eventually  p- 
cymene.  This  methyl  ether  was  oxidised  slowly  by  chromic  acid 
or  permanganate  to  p-tolyl  methyl  ketone  and  p-toluic  acid. 

CH-CHICMe 

A  bromoacetoxydihydro-V-cUmene,  cH.BKMelOAcjttcH^H,’ 
yielding  on  oxidation  p-tolyl  methyl  ketone,  terephthalic  acid,  and 
p-toluic  acid,  was  obtained  from  the  tetrabromide  by  the  action  of 
silver  acetate. 

Oxidation  of  the  total  hydrocarbon  fraction  by  chromic  acid 


yielded  a  keto-alcohol,  C10H 


16^2> 


b.  p. 


CHMe-CO-CH-OH 
CH2-CH2-CH-CMe:CH2’ 

110 — 136°/15  mm.  The  semicarbazone,  m.  p.  157°  (-j-AcOH)  or 
204°  (dried  at  120°  in  a  vacuum),  readily  lost  the  elements  of  water 
to  form  an  anhydro-base  (acetate,  m.  p.  206° ;  picrate,  m.  p.  158°), 
as  is  characteristic  of  o-hydroxyketones.  The  mother-liquor  from 
the  preparation  of  the  semicarbazone  gave  on  dilution  an  oily 
a-terpinene  derivative,  oxidisable  by  permanganate  to  a  mixture 
of  anti-  and  para- aS-dihydroxy-a-methyl-S-£$opropyladipic  acid, 
m.  p.  189°.  In  addition  to  the  keto-alcohol,  the  chromic  acid 
oxidation  gave  dimethylacetonylacetone  (semicarbazone,  m.  p. 
201°)  and  p-tolyl  methyl  ketone.  The  keto-alcohol  could  not  be 
obtained  by  oxidation  of  terpinene,  d-limonene,  or  p-cymene,  and 
is  thus  most  probably  derived  from  terpene  A. 

Oxidation  of  the  total  hydrocarbon  fraction  with  permanganate 
in  acetone  yielded,  in  addition  to  the  products  already  mentioned 
as  derived  from  terpinene  and  p-cymene,  and  Llixnonene,  a  very 
small  amount  of  a  ketone,  C9H140  ( semicarbazone ,  m.  p.  204°), 
which,  if  derived  from  terpene  A,  should  be  A2-tetrahydro-p-tolyl 
methyl  ketone. 

Terpene  A  may  be  identical  with  Tschugaev’s  fsolimonene  (A., 
1905,  i,  71)  and  Aschan’s  diprene  (A.,  1924,  i,  1212).  C.  H. 


Action  of  Hydrogen  Peroxide  on  Limonene.  J.  Sword  (J. 
Chem.  Soc.,  1925,  127,  1632 — 1633). — Limonene  (b.  p.  175-5 — 
176-5°,  d 15  0-8453,  n15  1-4759,  [aj^+96-890)  from  oil  of  bitter 
orange,  shaken  for  14 — 18  days  in  glacial  acetic  acid  with  gradual 
addition  of  “  perhydrol  ”  (2  mols.),  is  oxidised,  forming  as  main  pro¬ 
duct  A8(10)-p-menthen-l  :  2-diol,  m.  p.  67-5°,  b.  p.  140 — 143°/10  mm. 
(Prileschaev,  A.,  1910,  i,  86),  together  with  small  amounts  of  terpin 
hydrate,  m.  p.  116 — 117°,  and  an  oil  (p-nitrobenzoate,  m.  p.  79°; 
dihydrobromide,  C10H16,2HBr,  m.  p.  44 — 45°)  which  forms  a  mono¬ 
sodium  derivative,  and  on  distillation  with  steam  yields  an  oil 
which  no  longer  gives  a  p-nitrobenzoate.  C.  H. 

Terpenes.  II.  Synthesis  of  Diterpenes.  I.  Kondakov  and 
S.  Saprikin  (Bull.  Soc.  chim.,  1925,  [iv],  37,  918 — 934). — From 
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consideration  of  the  literature  of  the  synthetic  diterpenes  (cf. 
Henry,  T.,  1901,  79,  1144;  Semmler,  A.,  1913,  i,  742;  1909, 
i,  110,  171 ;  Semmler  and  Rosenberg,  A.,  1913,  i,  377 ;  Semmler 
and  Jonas,  A.,  1913,  i,  742 ;  Semmler  and  Jakubowicz,  A.,  1914, 
i,  973;  Weber,  A.,  1902,  i,  552;  Uchida,  A.,  1916,  i,  218;  Frank  - 
forter  and  Poppe,  A.,  1913,  i,  987 ;  Brooks,  A.,  1918,  i,  286;  Bour- 
chardat  and  Lafont,  A.,  1893,  i,  223;  Kondakov  and  Schindel- 
meiser,  A.,  1903,  i,  350;  Kursanoff,  A.,  1901,  i,  553)  it  is  concluded 
that  the  physical  constants  given  are  in  a  number  of  cases  inaccurate, 
that  all  are  probably  optically  inactive,  and  that  no  crystalline 
derivatives  of  the  synthetic  products  can  be  obtained.  The  di¬ 
terpenes  obtained  from  caoutchouc  and  from  a-pinene  by  Semmler 
( loc .  cit.)  appear  to  be  closely  similar.  L.  F.  H. 

Crystalline  Form  and  Optical  Properties  of  Cadinylene- 
sulphochloride.  V.  Karandeev  (Bull.  Acad.  St.  Petersbourg, 
1915,  [6],  1919 — 1926;  from  Chem.  Zentr.,  1925,  i,  2557). — 
Cadinylenesulphochloride  (Lepeschkin)  has.m.  p.  101 — 102°.  Its 
empirical  formula  is  C15H1702SC1.  It  forms  monoclinic  crystals, 
a  :  b  :  c=  1-4665  :  1  :  1-2254;  [3=98°  42';  cleavage  along  the  plane 
]110).  The  plane  of  the  optical  axis  is  parallel  to  (010).  The 
principal  refractive  indices  are  aD=l-5028,  (3D=1-6162,  yD=l-7530; 
aF=  1-5110,  pF=  1-6350,  yF=  1-7856.  G.  VC.  R. 

Kachi-grass  Oil.  B.  S.  Rao  and  J.  J.  Sudborough  (/.  Indian 
Inst.  Sci.,  1925,  8A,  9 — 27). — Kachi-grass  oil  (from  Cymbopogon 
ccesius)  resembles  ginger-grass  oil  closely  in  properties  and,  like  the 
latter,  contains  dipentene,  limonene,  geraniol,  and  perillic  alcohol 
(A.,  1911,  i,  218).  [Cf.  B.,  1925,  783.]  G.  M.  B. 

Essential  Oil  of  Cypertis  rotundus.  B.  S.  Rao,  P.  B. 
Panicker,  and  J.  J.  Sudborough  (J.  Indian  Inst.  Sci.,  1925,  8A, 
39 — 47). — Steam-distillation  of  the  tubers  of  the  Indian  Cyperus 
rotundus  yields  0-7%  of  an  oil  which  differs  appreciably  from  the 
Soudanese  oil  in  physical  constants.  No  pure  substance  was 
isolated  from  the  oil,  but  there  are  present  at  least  two  sesqui¬ 
terpenes,  two  or  more  alcohols,  probably  tertiary,  and  large  quan¬ 
tities  of  neutral  substances  of  high  b.  p.  G.  M.  B. 

Indian  Essential  Oils.  B.  S.  Rao,  J.  J.  Sudborough,  and 
H.  E.  Watson  (J.  Indian  Inst.  Sci.,  1925,  8A,  143 — 188). — The 
yields  and  physical  constants  of  a  large  number  of  known  essential 
oils  are  recorded  as  obtained  from  Indian  plants.  The  roots  of  a 
camphor  tree  yielded  7-9%  of  an  oil  giving  25%  of  camphor  on 
steam -distillation.  The  oil  contained  only  0-2%  of  safrole.  An 
East  Indian  oil  of  fennel  contained  6%  of  fenchone,  and  also 
borneol .  [Cf.  B.,  1925,  782.]  G.  M.  B. 

Indian  Essential  Oils.  XIII.  Essential  Oil  from  a  New 
Species  of  Andropogon  Occurring  in  the  Etawah  District,  U.P. 

J.  L.  Simonsen  (Indian  Forest  Rec.,  1924, 10, 153 — 165). — The  flower 
heads  of  a  new  species  of  Andropogon  yield  on  steam  distillation 
0-4 — 0-5%  of  an  oil  containing  :  d-A4-carene;  d-eadinene;  d-caryo- 
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phyllene;  d -piperitol,  b.  p.  165 — 170°/200  mm.,  df0  0-911,  w]?  1-474, 
[a]S  +46°,  which  on  dehydration  yields  a-terpinene;  a  sesqui¬ 
terpene  alcohol,  C15H240,  b.  p.  165 — 167°/16  mm.,  df0  0-9497, 
Wu  1-5000,  [a]jJ  -f-8-5°;  and  w-hexoic,  w-oetoic,  and  palmitic 
acids  (from  the  ester  fraction).  The  genetic  and  stereochemical 
relationships  of  d-A4-carene,  d-piperitol,  and  d-piperitone  are  dis¬ 
cussed.  B.  F. 

Chemical  Composition  of  Asperula  odorata  (Woodruff). 
Extraction  and  Properties  of  a  New  Glucoside,  Asperuloside. 

H.  Herissey  ( J .  Pharm.  Chim.,  1925,  [viii],  2,  177 — 185;  cf. 

Bourquelot  and  Herissey,  A.,  1920,  i,  586;  Herboth,  this  vol., 
i,  760). — By  extraction  of  Asperula  odorata  with  boiling  alcohol 
and  recrystallisation  of  the  extract  from  ethyl  acetate,  0-05%  of  a 
new  glucoside,  asperuloside,  colourless,  m.  p.  126 — 127°  (corr.), 
[a]D  —204-4°,  M  409,  is  obtained.  It  is  free  from  nitrogen,  and  on 
hydrolysis  with  acids  or  emulsin  yields  43 — 45%  of  dextrose  and  a 
brown  precipitate,  asperuligenol.  L.  F.  H. 

Nature  of  the  Reaction  between  Tannin  and  Carbohydrates. 

I.  Comparative  Study  of  the  Interaction  of  Tannin  with 
Gelatin  and  Certain  Carbohydrates.  H.  B.  Stocks  and  C.  V. 
Greenwood  (J.  Soc.  Leather  Trades  Chem.,  1925,  2,  315 — 322). — 
Tragasol,  a  galacto-mannan,  is  precipitated  by  gallotannic  acid  in 
the  same  way  as  gelatin  and  albumin  over  a  range  of  pB  values, 
but  no  precipitation  occurs  at  pB  4-0,  the  corresponding  figure  for 
gelatin  being  about  pK  8-0.  Tragasol  films  absorb  gallotannic  acid 
readily  from  solutions  of  various  concentrations  and  combine  with 
it.  Gelatin  films  absorb  solutions  of  gallotannic  acid  but  do  not 
combine  with  the  tannin.  Tragasol  and  gelatin  when  present 
together  in  solution  are  precipitated  by  means  of  gallotannic  acid 
as  a  complex  containing  gelatin,  tragasol,  and  gallotannic  acid. 

D.  W. 

Tannins  and  Similar  Substances.  XX.  Conversion  of 
Cyanidin  into  Catechin.  K.  Freudenberg,  H.  Fikentscher, 
M.  Harder,  and  0.  Schmidt  ( Annalen ,  1925,  444,  135 — 145 ;  cf . 
this  vol.,  i,  602). — -The  pentamethyl  ethers  of  d-  and  Z-epicatechin, 
m.  p.  103 — 104°,  [a]j®s  ±84°  in  tetrachloroethane,  were  pre¬ 
pared  from  the  respective  penta-aeetyl-d-  and  -Z-epicatechins  (cf. 
Freudenberg,  Bohme,  and  Beckendorf,  A.,  1921,  i,  576)  by  five 
successive  methylations  with  methyl  sulphate.  The  racemic 
mixture,  m.  p.  113 — 114°,  which  affords  a  monobromo  derivative, 
m.  p.  138 — 139°,  is  obtained  by  the  addition  of  2  mols.  of  hydrogen 
to  cyanidin  chloride  pentamethyl  ether,  m.  p.  160°  (cf.  Pratt  and 
Robinson,  this  vol.,  i,  422),  in  alcoholic  solution  in  presence  of 
platinum-sponge.  Cyanidin  chloride  is  reduced  similarly  by 
hydrogen,  in  methyl-alcoholic  hydrogen  chloride  solution,  in  presence 
of  platinum-sponge  at  0°,  to  cZZ-epicatechin,  special  precautions 
being  necessary  to  prevent  condensation  of  the  latter,  under  the 
influence  of  the  mineral  acid,  to  tannins  and  tannin-red. 

F.  G.  W. 
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Ecliitamine.  J.  A.  Goodson  and  T.  A.  Henry  (J.  Ghem.  Soc., 
1925,  127,  1640 — 1648). — Ecliitamine,  C22H2g04N2,  occurs  in  the 
bark  of  various  Alstonia  (Hesse,  A.,  1880,  447).  From  A.  con - 
gensis  bark  a  yield  of  0-03 — 0-34%  (according  to  district  of  origin) 
of  echitamine  hydrochloride,  identical  with  the  alkaloid  from  A. 
scholaris,  has  been  obtained ;  from  an  acidified  alcoholic  solution 
of  the  total  alkaloids,  echitamine  hydrochloride,  m.  p.  295°  (corr., 
decomp.),  [y.]}r;  — 58°,  separates  on  keeping.  The  hydrobromide, 
m.  p.  268°  (anhydrous,  corr.,  decomp.),  [a]}?  —43*5°  (hydrated  salt), 
hydriodide,  m.  p.  267°,  sulphate,  decomp.  275°,  nitrate,  m.  p.  127° 
(+2H20,  corr.,  decomp.),  and  picrate,  decomp.  98°  (+24H20), 
are  described. 

Echitamine  contains  one  methoxyl,  one  methylimino,  and  two 
hydroxyl  groups  [ diacetate  hydrochloride,  m.  p.  271°  (corr.,  decomp.)]. 
The  free  base,  which  could  not  be  obtained  crystalline,  is  hydrolysed 
by  dilute  alkali  at  120°,  giving  demethylechitamine,  C21H2604N2, 
m.  p.  290°  (air-dry,  corr.,  decomp.)  or  268°  (dry,  corr.,  decomp.), 
which  is  the  carboxylic  acid  corresponding  with  the  methyl  ester, 
echitamine.  The  hydrochloride,  m.  p.  306°  (corr.,  decomp.),  is  acid 
to  litmus,  whereas  that  of  echitamine  is  neutral.  By  the  action 
of  nitric  acid  on  echitamine  nitrate  there  is  formed  a  red  base, 
C22H26G4N2(N02)2,  decomp.  156°  (+4H20)  or  184°  (dry).  This 
base  still  retains  the  ester  group  of  echitamine.  The  red  colour 
changes  sharply  to  yellow  on  neutralisation  with  acid.  Echitamine 
forms  a  nitroso  derivative,  m.  p.  157°  (decomp.).  Distilled  with 
soda-lime  or  50%  aqueous  potassium  hydroxide,  echitamine  gives 
a  mixture  containing  an  indole  derivative,  together  with  methyl 
alcohol,  methylamine,  and  another  base.  Both  echitamine  and 
demethylechitamine  give  an  intense  blue  coloration  with  Hopkins 
and  Cole’s  glyoxylic  reagent  for  tryptophan. 

From  the  ether  and  chloroform  extracts  obtained  in  the  isolation 
of  echitamine,  and  from  the  mother-liquors  after  separation  of  the 
crude  hydrochloride,  there  is  isolated  a  lactone,  C9H1403,  m.  p. 
74 — 77°  (air-dry,  corr.)  or  103°  (dry,  corr.),  [a] if  +49*9°  (air-dry, 
in  water)  or  4-56-4°  (dry,  in  water).  This  substance  contains  no 
methoxyl  or  methylenedioxy  group,  but  forms  a  sodium  salt, 
C9H1504Na,  and  a  monocicetyl  derivative.  C.  H. 

Picrates  of  the  Opium  Alkaloids.  C.  W.  Maplethorpe  and 
N.  Evers  ( Pharm .  J.,  1925,  115,  137 — 139). — Tables  are  given  of 
the  m.  p.  and  solubilities  in  water,  alcohol,  and  acetone  at  20° 
of  various  alkaloid  picrates.  The  following  m.  p.  (all  corrected) 
are  new,  or  differ  considerably  from  earlier  determinations  :  picrate 
of  morphine,  163 — 165° ;  of  thebaine,  217° ;  of  narcotine,  174° ; 
of  narceine,  195°;  of  cryptopine,  161 — 163°;  of  xanthaline,  212-5°. 

B.  F. 

New  Isomerism  in  the  Isatin  Series.  G.  Heller  and  R. 
Fuchs  (J.  pr.  Chem.,  1925,  [ii],  110,  283—288;  cf.  A.,  1917,  i,  219). 
— Interaction  of  silver  isatin  and  benzoyl  chloride  in  benzene  at 
100°  yields  a-isatol.  A  parallel  experiment  at  the  ordinary  temper¬ 
ature  (8  days)  yields  isatin,  a-isatol,  and  (i-isatol,  m.  p.  162 — 
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163-5°.  Better  yields  are  obtained  by  the  use  of  silver  isatin  pre¬ 
pared  in  the  cold.  When  the  reaction  is  carried  out  in  ether  at 
30°,  no  a-isatol  is  formed.  The  new  isomeride  is  unstable  towards 
solvents,  giving  rise  to  amorphous  products  after  long  boiling  in 
benzene.  The  crystalline  product,  m.  p.  177 — 180°,  obtained  by 
a  similar  change  in  glacial  acetic  acid,  is  not  homogeneous,  since 
extraction  with  ethyl  acetate  yields  a  fraction,  m.  p.  175—177°. 
The  a-  and  (3-isomerides  have  the  same  molecular  weight  and  are 
very  similar  in  their  reactions.  The  [i-compound  is,  in  general, 
more  soluble  than  the  a-compound,  into  which  it  is  partly  trans¬ 
formed  by  prolonged  keeping  or  by  heating  with  alcohol.  Struc¬ 
tural  difference  is  shown,  however,  by  the  fact  that  the  [i-compound 
gives  the  indophenin  reaction.  Its  constitution  is  as  yet  uncertain. 

In  continuation  of  the  Hantzsch  controversy,  the  author  con¬ 
tends  that  the  latter’s  “  isatoid,”  obtained  by  the  action  of  glacial 
acetic  acid  on  the  reaction  product  of  silver  isatin  and  benzoyl 
chloride,  is  the  secondary  decomposition  product  mentioned  above 
and  is,  accordingly,  not  homogeneous.  M.  J. 

LsoQuinoline  Derivatives.  IX.  Preparation  and  Reduction 
of  isoQuinoline  and  its  Derivatives.  II.  Forsyth,  C.  I.  Kelly, 
and  F.  L.  Pyman  ( J .  Chem.  Soc.,  1925,  127,  1659 — 1667). — A 
method  for  the  isolation  of  pure  isoquinoline  from  “  crude  pyridine 
bases  ”  through  the  acid  sulphate  is  described  (cf.  Harris  and 
Pope,  T.,  1922,  121,  1029)  by  which  a  yield  of  4%  of  pure  iso¬ 
quinoline,  from  the  “  heavy  quinoline  bases,”  b.  p.  230 — 255°,  is 
obtained.  Reduction  of  pure  isoquinoline  with  tin  and  hydro¬ 
chloric  acid  in  alcohol  affords  tetrahydroisoquinoline  in  a  yield 
of  96-4%  of  the  theoretical.  1-Benzylisoquinoline,  m.  p.  55 — 56°, 
b.  p.  222°/18  mm.  [hydrochloride,  m.  p.  (2H20)  below  100°,  m.  p. 
(anhydrous)  185 — 187°],  is  best  prepared  by  heating  1-benzyliso- 
quinoline  methiodide  at  20 — 30  mm.  pressure  until  removal  of 
methyl  iodide  is  complete  (cf.  Decker  and  Pschorr,  A.,  1904,  i,  926). 
On  reduction  as  above  it  yields  \-benzyl-\  :  2  :  3  :  4-tetrahydroiso- 
quinoline,  a  viscous  oil  [hydriodide  (H20),  m.  p.  167 — 168-5° 
(anhydrous);  picrate,  yellow-,  m.  p.  166 — 167°],  in  81%  yield. 
1-Benzylisoquinoline  methiodide  affords  similarly  l-benzyl-2-methyl- 
1:2:3:  4-tetrahydroisoquinoline  in  86%  yield.  Condensation  of 
aminoacetal  with  veratraldehyde  at  100°  affords  veratrylidene- 
aminoacetal,  pale  yellow,  m.  p.  61 — 62°.  On  reduction  with  sodium 
and  alcohol,  this  yields  veratrylaminoacetal,  b.  p.  208°/15  mm.  (cf. 
Riigheimer  and  Schon,  A.,  1909,  i,  605),  which  affords  6  :  7-di- 
methoxyisoquinoline,  m.  p.  93°  [hydrochloride,  (  +  3H20),  m.  p. 
221°  (decomp.)  (anhydrous);  methiodide,  buff-coloured,  m.  p. 
about  226°  (decomp.)],  when  treated  with  arsenic  pentoxide  and 
sulphuric  acid.  Reduction  of  6  :  7-dimethoxyisoquinoline  with 
tin  and  hydrochloric  acid  in  alcohol  affords  a  94%  yield  of  6  :  1-di- 
methoxy-1  :  2  :  3  :  4- tetrahydroisoquinoline ,  m.  p.  80 — 130°,  which 
absorbs  carbon  dioxide  from  the  air  and  was  not  obtained  free 
from  carbonate  ( hydrochloride ,  m.  p.  262°;  picrate,  yellow,  m.  p. 
202 — 203°).  6  :  7-Dimethoxyisoquinoline  methiodide  affords 
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similarly  an  82%  yield  of  6  :  7-dimethoxy-2-methyl-l  :  2  :  3  :  4- 
tetrahydroisoquinoline  (cf.  Pyman,  T.,  1915,  107,  176).  In  none 
of  the  above  reductions  were  by-products  of  the  pa  vine  type  obtained 
(cf.  Pyman,  loc.  cit.).  F.  G.  W. 


Synthetical  Experiments  in  the  isoQuinoline  Group.  V. 
Synthesis  of  Substances  Allied  to  Oxyberberine.  R.  D. 

Haworth,  W.  H.  Perkin,  jun.,  and  H.  S.  Pink  (J.  Chem.  Soc.,  1925, 
127,  1709 — 1723). — [i - Pheny lethy lamine  is  conveniently  prepared  by 
converting  (3-phenylpropionyl  chloride  into  the  amide  by  treat¬ 
ment  with  ammonia  in  benzene,  and  treating  the  recrystallised 
amide  with  sodium  hypochlorite  (cf.  Decker,  A.,  1913,  i,  272). 
P-3  :  4-Dimethoxyphenylpropionic  acid  is  obtained  by  condensing 
veratraldehyde  with  malonic  acid  in  pyridine  solution  in  presence 
of  piperidine,  and  reducing  the  resulting  3  :  4-dimethoxycinnamic 
acid  with  sodium'  amalgam  (cf.  Perkin  and  Robinson,  T.,  1907, 
91,  1079). 

2-$-Phenylethylhomophthalimide,  m.  p.  128 — 129°,  obtained  by 
heating  p-phenylethylamine  with  homophthalic  acid  at  180°,  is 
converted  into  1  : 3-dichloroisoquinoline  (cf.  Gabriel,  A.,  1886, 
812)  when  heated  with  phosphorus  oxychloride  at  140 — 150°. 
When  treated  with  methyl  iodide  in  alkaline  aqueous  alcoholic 
solution,  it  yields  2-^-phenylethylA  :  4-dimethylhomophthalimide  (I), 
m.  p.  60 — 61°,  whilst  electrolytic  reduction  in  alcoholic  sulphuric 
acid  solution  affords  2-°>-phenylethyldihydroi$,oquinolone  (II),  m.  p. 

CMe2  CH2 

(i.)  /"N/NpHa  (ii.) 

\/\  //N*CH2*CH2P  h  ix/,x/N-CH2-CH2Ph 

CO  CO 


77 — 78°,  together  with  2-fi-phenylethyl-l  :  2  :  3  :  4-teirahydroiso- 
quinoline,  liquid  ( hydrochloride ,  m.  p.  227 — 229°).  When  2-P-phenyl- 
ethylhomophthaiimide  is  heated  with  aqueous  sodium  hydroxide, 
l$-$-phenylethylhomophthalamic  acid,  m.  p.  122 — 123°,  is  produced. 
When  the  methyl  ester  of  the  latter,  m.  p.  74 — 75°,  obtained  by 
heating  the  silver  salt  with  methyl  iodide  in  dry  ether,  is  boiled 
with  phosphorus  oxychloride  in  toluene,  oxyisoprotoberberine  (III), 
yellow,  m.  p.  134°,  is  obtained  in  small  yield.  2 -Homopiperonyl- 
homophthalimide  (IV),  m.  p.  156 — 157°,  and  2 -homopiper  onyl  A  :  4- 
dimethylhomophthalimide,  m.  p.  126 — 127°,  are  obtained  as  above 
from  homopiperonylamine.  When  (IV)  is  boiled  with  phosphorus 


(III. 


CHo 


(IV.) 


n-ch2*ch2 


oxychloride  in  toluene,  3-chloro-2-homopiperonyl-l-isoquinolone  (V) 
is  produced.  No  condensation  product  is  obtained  by  boiling 
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the  latter  with  copper  powder  in  quinoline.  N -  Homopiper onyl- 
homophthalamic  acid,  m.  p.  158 — 159°  {amide,  m.  p.  216°),  is  obtained 


CH 


O-QEL 


(V.) 


^/\/N-ch2-ch2^ 
CO 


->? 

0-CH0 


CO  CH, 


by  hydrolysing  (IV)  with  aqueous  sodium  hydroxide.  The  methyl 
ester,  m.  p.  95 — 96°,  affords  2  :  3 -methylenedioxyoxyprotoberberine 
(VI),  m.  p.  180°,  when  boiled  with  phosphorus  oxychloride  in  toluene, 
together  with  2  :  3-methylenedioxyoxy\soprotoberberine  (VII),  orange 
(hydrated)  or  scarlet  (anhydrous),  m.  p.  225°  [acetate,  yellow,  m.  p. 


0-CH0 


0-CH0 


(vn.)  \/x/\/  /X/X/XX  (vm.) 

ti  at  Iptt  I  I  CH 

X/  ■ 2  X/XXk/^2 

co  ch2  ch2  ch2 

250°  (decomp.)].  The  former  is  reduced  electrolytically  as  above 
to  2  :  3-methylenedioxytetrahydroprotoberberine  (VIII),  m.  p.  128 — 
129°  [hydrochloride,  m.  p.  270°  (decomp.) ;  picrate,  m.  p.  208 — 210° 
(decomp.)],  whilst  the  latter  affords  similarly  2  :  3 -methylenedioxy- 
dihydroisoprotoberberine  (IX),  nodules,  m.  p.  196 — 197°  (from 
alcohol),  or  needles,  m.  p.  203 — 204°  (from  dilute  acetic  acid), 
together  with  2  :  3-methylenedioxytetrahydroisoprotoberberine  (X), 
syrup  {hydrochloride,  decomp,  at  260°;  picrate,  m.  p.  216 — 217°). 


O-CH, 


(IX.) 


CH, 


CO  CH, 


CH2  ch2 


2-Homopiperonyl-Q  :^i -dimethoxyhomophthalimide  [see  (IV)],  yel¬ 
low,  m.  p.  178 — 179°,  and  the  dimethyl  derivative  [see  (V)],  m.  p. 
151°,  are  described.  Treatment  of  the  former  with  phosphorus 
oxychloride  in  boiling  toluene  affords  3-chloro-2-homopiperonyl- 
6  :  7 -dimethoxy-l-isoquinolone  [see  (V)],  yellow,  m.  p.  163 — -164°, 
whilst  hydrolysis  with  sodium  hydroxide  yields  N -homopiperonyl- 
4  :  5 -dimethoxyhomophthalamic  acid,  m.  p.  181 — 182°.  When  the 
methyl  ester,  m.  p.  136°,  of  the  latter  is  boiled  with  phosphorus 
oxychloride  in  toluene,  oxy-^-berberine  is  obtained  (cf.  Haworth, 
Perkin,  and  Rankin,  A.,  1924,  i,  1098),  together  with  a  salt  of  a 
dichloro  derivative  [see  (XI),  below],  orange-yellow,  m.  p.  204 — 
205°  (decomp.),  which  on  subsequent  hydrolysis  with  sodium 
hydroxide  yields  oxy-^-berberine.  Treatment  of  oxyberberine 
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with  phosphorus  oxychloride  affords  methylworoxyberberine  (cf. 
Faltis,  A.,  1910,  i,  698;  Bland,  Perkin,  and  Robinson,  T.,  1912, 
101,  262;  Perkin,  Ray,  and  Robinson,  this  vol.,  i,  695)  and  a 
chloro  derivative  to  which  the  structure  (XI)  must  be  assigned,  as 
it  is  converted  by  ammonia  into  iminoberberine,  m.  p.  not  below 
280°  ( hydrochloride ,  m.  p.  similar),  which  is  hydrolysed  to  oxyber- 
berine  with  aqueous  sodium  hydroxide. 

A-Phenylacetylhomopiperonylamine  (cf.  Decker,  loc.  cit.),  yields 
6  :  7 -methylenedioxy-1 -benzyl-3  :  4-dihydroisoquinoline  when  boiled 
with  phosphorus  oxychloride  in  toluene.  Reduction  of  the  latter 
with  zinc  and  sulphuric  acid  yields  l-benzylnorhydrohydrastinine 
(XII),  m.  p.  64 — 66°  (hydrochloride,  m.  p.  110°;  picrate,  m.p.  184 — 
185°).  Treatment  of  the  latter  with  formaldehyde  and  formic  acid 


in  a  sealed  tube  at  180°  affords  the  N -methyl  derivative,  benzylhydro- 
hydrastinine,  a  syrup  {hydrochloride,  m.  p.  174 — 175°  (decomp.)]. 
2  :  3-Methylenedioxydihydroprotoberberine,  yellow,  m.  p.  128 — 129° 
(hydrochloride,  yellow,  m.  p.  250° ;  picrate,  orange,  m.  p.  254 — 
255°),  is  obtained  by  boiling  the  formyl  derivative  of  benzyl nor- 
hydrohydrastinine  with  phosphorus  oxychloride  in  toluene.  On 
reduction  with  zinc  and  sulphuric  acid,  it  yields  the  above 
2  :  3-methylenedioxytetrahydroprotoberberine  (VIII).  Oxidation 
of  the  latter  in  alcoholic  solution  with  iodine  in  presence  of  sodium 
acetate,  followed  by  treatment  of  the  product  in  aqueous  suspen¬ 
sion  with  sulphur  dioxide,  affords  2  :  3-methylenedioxyprotoberberinium 
iodide,  yellow,  m.  p.  not  below  300°,  from  which  the  chloride,  m.  p. 
not  below  250°,  is  obtained  by  digestion  with  silver  chloride  in 
aqueous  suspension.  Treatment  of  the  latter  with  aqueous  50% 
potassium  hydroxide  yields  2  :  3-methylenedioxydihydroprotober- 
berine  and  2  :  3-methylenedioxyoxyprotoberberine.  F.  G.  W. 


Preparation  of  Di-iodohydroxy  quinolines.  F.  Passer 
(D.R.-P.  411050;  from  Chem.  Zentr.,  1925,  i,  2412). — The  follow¬ 
ing  new  compounds  are  mentioned  :  5  :  7 -di-iodo-S-hydroxy quinoline, 
greenish-yellow,  m.  p.  200 — 250°  (decomp.) ;  5  :  8-di-iodo-Q-hydr- 
oxyquinoline,  greyish-yellow,  m.  p.  191°.  G.  W.  R. 


Preparation  of  Derivatives  of  2-Phenylquinoline-4-carb- 
oxylic  Acid.  J.  D.  Riedel,  Akt.-Ges.  (D.R.-P.  411051;  from 
Chem.  Zentr.,  1925,  i,  2412). — The  following  new  compounds  are 
mentioned  :  tertiary  bismuth  2-phenylquinolineA-carboxylate ;  primary 
bismuth  2-phenylquinoline-^-carboxylate.  G.  W.  R. 


Polynuclear  Heterocyclic  Aromatic  Types.  II.  Some 
Anhydronium  Bases.  J.  W.  Armit  and  R.  Robinson  (J.  Chem. 
Soc.,  1925,  127,  1604 — 1618). — As  a  restriction  on  the  cyclic  con- 
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jugation  theory,  it  is  suggested  that  the  number  of  electrons  must 
be  such  that  sextets  (represented  in  the  formulae  below  by  the 
central  ring)  can  be  formed  in  each  ring.  Applying  this  restriction, 
the  existence  of  a  nucleus,  in  fusion  with  other  rings,  containing 
a  pentamethine  ring,  of  type  (I)  remains  possible,  whilst  types 
(II)  and  (III)  cannot  satisfy  this  condition  (cf.  Armit  and  Robinson, 


T.,  1922,  121,  828).  6-Aminopiperonal  condenses  with  S-phenyl- 
indone  in  presence  of  potassium  hydroxide  to  form  7  :  8 -methylene- 
dioxy-ll-phenylindoquinoline  (IV),  red,  m.  p.  245 — 246°  [ hydro¬ 
chloride ;,  yellow,  decomp.  247°;  picrate,  yellow,  decomp.  236°; 
methosulphate,  yellow,  m.  p.  233°;  methiodide,  yellow,  m.  p.  241 — 
242°  (decomp.)].  Decomposition  of  the  methosulphate  with  hot 
aqueous  potassium  hydroxide  affords  anhydro- 7  :  8 -methylenedioxy- 
11  -phenylindoquinoline  methohy dr  oxide,  green,  m.  p.  246°  after 
darkening  at  226°  and  decomposing  progressively  (picrate,  yellow, 
m.  p.  226°  after  sintering  at  221°).  The  structure  of  this  com¬ 
pound  is  probably  intermediate  between  (V)  and  (VI) ;  the  former 


NMe 


cannot  be  stable  as  the  right-hand  benzene  ring  is  not  aromatic, 
nor  can  the  latter  since  it  is  a  dipole.  Similar  considerations  apply 
to  the  structures  of  analogous  compounds  described  below.  The 
term  anhydronium  bases  is  suggested  for  compounds  of  this  type. 
The  methiodide  of  the  above  anhydro  base,  yellow,  affords  a  metho- 
hydroxide,  orange,  when  decomposed  with  potassium  hydroxide, 
a  second  anhydro  base  not  being  formed. 


3-Carboline  (Lawson,  Perkin,  and  Robinson,  A.,  1924,  i,  562) 
affords  a  methosulphate,  which,  when  decomposed  with  potassium 
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hydroxide,  yields  S-methyl-S-isocarboline  (VII),  yellow,  m.  p.  140°. 
6-Aminopiperonal  condenses  with  oxindole  in  methyl- alcoholic 
solution  in  presence  of  potassium  hydroxide,  with  formation  of 


OMe 


6' -aminopiperonylideneoxindole,  orange,  decomp,  at  226°  ( picrate , 
darkens  at  235°,  m.  p.  not  below  300°).  The  methosulphate  (6' -methyl- 
aminopiperonylideneoxindole  methyl  hydrogen  sulphate),  yellow, 
darkens  at  289°,  m.  p.  not  below  300°,  yields  10  :  W-anhydro-l  :  8- 
methylenedioxyquinindoline-lO-methohydroxide  (VIII),  orange,  m.  p. 
244°,  when  treated  with  potassium  hydroxide.  Py-N -Methyl- 
phenyldiveratroisoharmyrine  (IX),  scarlet,  m.  p.  264°  (decomp.) 
after  darkening  above  140°  ( methiodide ,  yellow,  m.  p.  266°),  is 
obtained  when  phenyldiveratroharmyrine  methosulphate ,  orange- 
yellow,  is  treated  with  sodium  hydroxide.  In  aqueous  or  alcoholic 
solution,  the  anhydro  base  reverts  to  the  methohydroxide. 

Anhydronium  bases  in  the  4-  and  5-carboline  series  have  been 
previously  described  (Perkin  and  Robinson,  T.,  1919,  115,  951 ; 
Kermack,  Perkin,  and  Robinson,  ibid.,  1922,  121,  1877 ;  Robinson 
and  Robinson,  A.,  1924,  i,  666;  Robinson  and  Thornley,  A.,  1924, 
i,  1349).  The  following  compounds  were  prepared  to  examine  the 
influence  of  further  separation  of  the  nitrogen  atoms.  Nitro- 
p-naphthaquinoline  (cf.  Claus  and  Besseler,  A.,  1898,  i,  331)  is 
reduced,  when  aqueous  sodium  sulphide  solution  is  added  to  its 
solution  in  boiling  aniline,  to  amino- p-naphthaquinoline,  m.  p. 
158°,  w  hich  yields,  by  Skraup  synthesis,  1  :  6-naphthadiquinoline 

(X) ,  m.  p.  183-5 — 184-5°  [ sulphate ,  m.  p.  268°  (indistinct)  after 
darkening  above  250°],  the  latter  being  also  obtained  similarly 
from  1  :  6-naphthylenediamine.  These  syntheses  serve  to  orient 
the  nitro  group  in  the  above  nitro  derivative.  When  amino- (3- 
naphthaquinoline,  its  dihydrochloride,  and  benzoin  are  heated 
together  at  180- — 190°,  5  :  6-(2  :  3 -diphenylindolo)(G  :  1) -quinoline 

(XI) ,  decomp,  at  298°  [ acetate  (+H20),  decomp,  above  300°],  is 


N  N 


obtained,  the  methosulphate  of  which  (yellow,  turning  scarlet  at 
about  165°)  yields,  on  treatment  with  alcoholic  potassium  hydr¬ 
oxide,  a  crimson,  crystalline  precipitate,  m.  p.  225°  (decomp.). 
2  :  3 -Dimethoxyindophenazine  (XII),  yellow,  m.  p.  284°  [ hydro¬ 
chloride ,  m.  p.  290°  (decomp.) ;  picrate,  yellow,  m.  p.  254°],  is 
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obtained  by  reducing  4  : 5-dinitroveratrole  with  zinc  dust  and 
acetic  acid,  and  adding  an  acetic  acid  solution  of  isatin  to  the  result¬ 
ing  reaction  mixture  (cf.  Schunk  and  Marchlewski,  A.,  1896,  i,  96). 


/\ - /\/\hm0 


NH  N 
(XII.) 


When  the  methosulphate,  m.  p.  247°,  is  decomposed  with  hot 
potassium  hydroxide,  2  :  3-dimethoxy-5(or  1 1 ) -methylisoindophen- 
azine  (XIII),  scarlet,  m.  p.  261°  after  sintering  at  257°  [ methiodide , 
m.  p.  205°  (decomp.)],  is  obtained,  whilst  the  corresponding  metho- 
hydroxide,  yellow,  m.  p.  278°,  is  formed  if  the  action  of  potassium 
hydroxide  on  the  above  methosulphate  is  carried  out  in  the  cold. 
Dimethoxymethylisoindopkenazine  dimethosulphate,  orange,  m.  p. 
238°,  obtained  by  boiling  the  anhydro  base  with  methyl  sulphate 
in  benzene,  affords,  on  treatment  with  hot  potassium  hydroxide, 
2  :  3-dimethoxy-Q-methylindophenazine-ll(or  5)-methohydroxide  (XIV), 
yellowish-orange,  m.  p.  164°.  Treatment  of  the  latter  with  methyl 


OH 


(XIV.) 


NMe 

/V^OMe 

OMe 


MeN  N 


sulphate  in  benzene,  followed  by  decomposition  of  the  product 
with  potassium  hydroxide,  affords  a  compound,  m.  p.  85°,  apparently 
an  isomeride  of  the  base  of  m.  p.  164°. 

1-M ethoxy A-phenylflavylium  methosulphate  (XV),  yellow,  m.  p. 
179°,  is  obtained  by  treating  anhydro-7-hydroxy-2  :  4-diphenyl  - 
pyranol(l  :  4)  with  methyl  sulphate  in  benzene.  The  correspond¬ 
ing  ferrichloride  has  m.  p.  191°  (cf.  Crabtree,  Robinson,  and  Turner, 
T.,  1918,  113,  877). 

As  the  formation  of  an  anhydronium  base  invariably  involves 
a  redistribution  of  charge  (unless  the  positive  and  negative  centres 
of  the  dipole  are  so  powerfully  basic  and  acidic  that  the  substance 
is  a  true  betaine)  the  system  connecting  the  charged  centres  must 
be  electrically  conducting,  which  will  only  be  the  case  when  it  is 
conjugated,  and  can  be  represented  on  the  classical  valency  theory 
by  alternate  single  and  double  bonds.  F.  G.  W. 

Alkylallylbarbituric  Acids.  E.  H.  Volwiler  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2236 — 2240). — By  the  action  of  allyl  bromide  on 


i.  1174 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  appropriate  monoalkylbarbituric  acids  (cf.  Fischer  and  Dilthey, 
A.,  1905,  i,  35)  the  following  5-alkyl-5-allylbarbituric  acids  were 
prepared  :  w-butylallyl,  m.  p.  128°  (cf.  Layraud,  Fr.  Pat.  1922, 
541997,  gives  118°),  iso butylallyl,  137 — 138-5°,  diallyl ,  n -propylallyl, 
m.  p.  133 — 134-5°,  isopropylallyl,  m.  p.  137-5 — 138-5°,  sec  .-butyl¬ 
allyl,  m.  p.  108 — 110°,  iso amylallyl,  m.  p.  118 — 119-5°,  eihylallyl, 
m.  p.  158 — 159-5°;  and  their  physiological  action  was  compared 
with  that  of  known  dialkylbarbituric  acids.  The  replacement  of 
an  alkyl  group  by  an  allyl  group  frequently  leads  to  an  increase 
in  effectiveness  as  an  hypnotic  together  with  a  lower  degree  of 
increase  of  toxicity,  the  ratio  of  the  minimum  effective  dose  to  the 
minimum  lethal  dose  (white  rats)  increasing  in  the  order  given 
above.  J.  W.  B. 

Action  of  Chromic  Acid  on  Indigotin.  L.  Eymer  (Rev.  gen. 
Mat.  Col.,  1925,  29,  225 — 226). — The  accelerating  influence  exerted 
by  oxalic  acid  in  the  oxidation  of  indigotin  by  means  of  chromic 
acid  as  described  by  Prudhomme  (A.,  1903,  ii,  430)  is  ascribed  to 
the  action  of  ozone,  which  is  formed,  together  with  chromium 
chromate,  as  a  result  of  the  reduction  of  the  chromic  acid  by  the 
oxalic  acid.  The  effect  of  the  oxalic  acid  is  destroyed  by  the  addition 
of  hydrogen  peroxide,  since  the  latter  immediately  combines  with 
the  ozone  formed,  thereby  liberating  oxygen.  A.  J.  H. 

2-Pyridylpyrrole.  A.  E.  Tschitschibabin  and  I.  G.  Bylinkin 
(J.  Russ.  Phys.  Chem.  Soc.,  1924,  55,  100 — 105). — The  authors 
have  attempted  to  synthesise  an  isomeride  of  nicotine,  namely, 
2-[2-pyridyl]-A-methylpyrrolidine.  Three  stages  of  this  synthesis 
have  been  carried  out,  the  process  followed  being  similar  to  that 
used  in  Pictet’s  nicotine  synthesis. 

N-2 -Pyridylpyrrole  is  prepared  by  the  dry  distillation  of  a  mixture 
of  2-aminopyridine  with  mucic  acid  and  aluminium  oxide.  Attempts 
were  made  to  improve  the  yield  by  addition  of  glycerol,  but  high- 
melting  products  were  obtained,  from  which  the  separation  of 
pyridylpyrrole  proved  very  difficult.  The  A-2-pyridylpyrrole  was 
separated  from  the  unchanged  2-aminopyridine  by  benzoylating 
the  latter,  instead  of  acetylation  as  employed  by  Pictet  for  the 
isolation  of  A-3-pyridylpyrrole. 

A-2-Pyridylpyrrole,  b.  p.  123°/11  mm.,  250°/748  mm.  ( picrate , 
m.  p.  141°),  gives  an  intense  blue  pine  shaving  test.  Its  solution 
in  hydrochloric  or  sulphuric  acid  is  colourless  in  the  cold  but  becomes 
purple-red  when  heated.  On  passing  its  vapour  through  a  glass 
tube  at  a  dull  red  heat,  2-[2 -pyridyl]pyrrole,  m.  p.  87 — 88°  ( picrate , 
m.  p.  221°),  is  obtained.  It  gives  a  blue  pine  shaving  test.  When 
methylated  it  yields  N-methyl-2-[2-pyridyl]pyrrole  (y.-nicotyrine), 
b.  p.  149 — 150°  ( picrate ,  m.  p.  138 — 139°).  It  is  a  colourless  liquid 
with  a  characteristic  odour  and  on  keeping  becomes  dark  red. 

E.  R. 

4-  and  5-Nitro-l  :  2-dimethylglyoxalines.  V.  K.  Bhagwat 
and  F.  L.  Pyman  (J.  Chem.  Soc.,  1925,  127,  1832 — 1836). — 
Nitration  of  1  :  2-dimethylglyoxaline  with  mixed  acid  at  100°  gives 
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4- nitro-l  :  2-dimethylglyoxaline,  m.  p.  182 — 183°  (corr.)  [ hydro¬ 
chloride ;,  m.  p.  215°  (decomp.)],  in  20%  yield,  together  with  10%  of 
the  5-nitro  compound,  m.  p.  138 — 139°  (corr.)  [ hydrochloride ,  m.  p. 
195°  (decomp. ;  corr.) ;  picrate,  m.  p.  162 — 163°].  By  methylation 
of  4(5)-nitro-2-methylglyoxaline  with  methyl  sulphate  the  same 
compounds  result  in  yields  of  1*1%  and  57%,  respectively.  They 
give  with  methyl  iodide  the  same  4(5)-nitro-\  :  2  :  3 -trimethyl- 
glyoxalinium  iodide,  m.  p.  195 — 196°  (decomp.;  corr.),  which  by 
dry  distillation  in  a  vacuum  is  converted  into  the  4-nitro-l  :  2-di¬ 
methylglyoxaline  (67%  yield).  Neither  4-  nor  5-nitrodimethyl- 
glyoxaline  condenses  with  benzaldehyde.  Reduction  of  the 

5- nitro  compound  with  stannous  chloride  gives  ammonia,  methyl- 

amine,  glycine,  and  a  base,  C5H10N2  [picrate,  m.  p.  142-5°  (corr.)]. 
5(4)-Bromo-4(5)-nitro-2-methylglyoxaline  is  converted  by  ammonium 
sulphide  into  4(5)-nitro-5(4)-thiol-2-methylglyoxaline,  m.  p.  about 
260°  (decomp. ;  corr.)  [ammonium  salt  darkens  at  190° ;  hydro¬ 
chloride,  m.  p.  about  260°  (decomp. ;  corr.)].  4{5)-Nitro-\  :  3  :  5(4)- 
trimethylglyoxalinium  iodide,  m.  p.  134 — 135°  (corr. ;  dried  at  100°), 
may  be  obtained  either  from  5-nitro- 1  :  4-dimethylglyoxaline  or 
from  4-nitro-l  :  5-dimethylglyoxaline.  5-Nitro- 1  :  4-dimethylgly¬ 
oxaline  hydrochloride  decomposes  at  188°  (corr.).  C.  H. 


Condensation  of  Dihydroxyacetone  and  of  Methylglyoxal 
with  Thiocarbamide.  B.  Sjollema  and  L.  Seekles  ( Rec .  trav. 
chim.,  1925,  44,  -827 — 837). — -Thiocarbamide  reacts  with  methyl¬ 
glyoxal  in  cold  aqueous  solution  in  presence  of  sulphuric  acid  or 
with  dihydroxyacetone  in  alcohol  at  120°  to  produce  the  5-methyl- 
2-thiohydantoin,  m.  p.  164°,  obtained  by  Johnson  (A.,  1912,  i,  390) 
from  alanine  and  ammonium  thiocyanate  ( silver  salt  described). 
Dilute  sulphuric  acid  converts  it  into  a  white  polymeride,  turning 
brown  and  decomposing  above  270°,  which  probably  arises  from  the 

—  -NH 

■”^>CS  and  has  the  structure 


tautomeric  form 


SC< 


CH(OH)*NH 

NH*CMe*CHIC- 


NH- 


'NH*6h*OH  CH(OH)*NH^CS 
(cf.  Davidson,  this  vol.,  i,  583).  Hydrogen  peroxide  produces  the 
same  polymeride  together  with  acetamide  and  acetylcarbamide. 
Oxidation  by  yellow  mercuric  oxide  yields  a  disulphide, 
T(Me'NH>C.S- 
_C(OH)-N 

coloured  above  240°  and  decomp.  260°,  which  is  reduced  only  with 
great  difficulty  by  the  use  of  alkaline  sodium  sulphite  to  the  thiol. 
By  the  action  of  nitric  acid  on  the  thiohydantoin,  nitropyruvic  ureide 
(cf.  this  vol.,  i,  584),  m.  p.  236°  (decomp.),  is  formed.  G.  M.  B. 


Syntheses  of  Heterocyclic  Nitrogen  Nuclei.  I.  Pyrazole- 
carboxylic  Acids  by  Condensation  of  Aldehydephenylhydr- 
azones  with  Ethyl  Acetoacetate.  G.  Minunni  (Gazzetta,  1925, 
55,  502 — 539). — Pyrazolecarboxylic  acids  are  obtained  by  con¬ 
densing  an  aliphatic  or  aromatic  aldehydephenylhydrazone  with 
ethyl  acetoacetate  in  the  presence  of  a  little  zinc  chloride.  This 
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dehydrating  agent,  which,  so  far,  is  the  only  satisfactory  one  met 
with,  tends  to  resinify  both  the  phenylhydrazone  and  the  reaction 
products  and  with  acetaldehyde  and  propaldehyde,  owing  to  this 
effect,  the  method  fails.  The  reaction  is  carried  out  between  120° 
and  135°  and,  in  order  to  reduce  the  resinification,  as  quickly  as 
possible.  The  ester  is  crystallised  from  alcohol  or  other  solvent,  or, 
if  uncrystallisable,  it  is  hydrolysed  to  the  free  acid. 

[With  G.  Lazzarini  and  S.  D’Ukso.] — The  preparation  and 
properties  of  the  following  compounds  are  described  : — 1  -Phenyl- 
5-methyl-3-n-hexylpyrazoleA-carboxylic  acid,  m.  p.  100 — 101° 
(decomp.);  ethyl  ester  uncrystallisable.  1  : 3-Diphenyl-5-methyl- 
pyrazole-4-carboxylic  acid,  m.  p.  193 — 194°  (decomp.);  ethyl 
ester,  m.  p.  105°  (cf.  Knorr  and  Blank,  A.,  1885,  i,  810).  1  -Phenyl- 

3-m-nitrophenyl-5-methylpyrazoleA-carboxylic  acid,  m.  p.  207 — 208° 
(decomp.);  ethyl  ester,  m.  p.  105-5 — 106-5°.  l-Phenyl-3-p-nitro- 
phenyl-o-methylpyrazoleA-carboxylic  acid,  m.  p.  209-5 — 210° 
(decomp.);  ethyl  ester,  m.  p.  107 — 108°.  l-Phenyl-3-o-hydroxy- 
phenyl-o-methylpyrazoleA-carboxylic  lactone  ( 1  -  phenyl- 5 -methyl - 
pyrazocoumarin),  m.  p.  182 — 183°.  l-Phenyl-3-o-hydroxyphenyl- 
5-methylpyrazoleA-carboxylic  acid,  m.  p.  160°  (decomp.)  (above  its 
m.  p.  this  compound  passes  with  loss  of  water  into  the  lactone, 
m.  p.  182°).  l-Phenyl-3-p-anisyl-5-methylpyrazoleA-carboxylic  acid, 
m.  p.  177 — 178°;  ethyl  ester,  m.  p.  88 — 89°.  l-Phenyl-3-mp- 
methylenedioxyphenyl-5-methylpyrazoleA-carboxylic  acid,  m.  p.  203— 
204°  (decomp.);  ethyl  ester,  m.  p.  97 — 98°.  l-Phenyl-3-p-tolyl- 
5-methylpyrazoleA-carboxylic  acid,  m.  p.  202 — 203° ;  ethyl  ester,  m.  p. 
94—95°.  W.  E.  E. 

Isomeric  Relationships  in  the  Pyrazole  Series.  III. 
5-Chloro-3-methylpyrazole  and  its  Derivatives.  K.  von 

Auwers  and  F.  Niemeyer  (J.  pr.  Chem.,  1925,  [ii],  110,  153 — 203 ; 
cf.  this  vol.,  i,  585). — 3-Methylpyrazol-5-one,  m.  p.  218 — 219°  (cf. 
Curtius  and  Jay,  A.,  1889,  [393),  yields  5-chloro-3-methylpyrazole, 
m.  p.  118 — 119°,  b.  p.  138°/15  mm.  (hydrochloride,  m.  p.  137°),  in 
80%  yield  when  heated  with  1-5  mols.  of  phosphorus  oxychloride  at 
144°  (cf.  Michaelis  and  Lachwitz,  A.,  1910,  i,  641 ;  Bosz,  Diss., 
Rostock,  1909).  When  heated  in  alkaline  solution  with  methyl 
sulphate,  5-chloro-3-methylpyrazole  affords  a  mixture  of  5-chloro- 
1  :  3-dimethylpyrazole,  b.  p.  157 — 158°,  df  1-134,  n2^t,  1-4866  (per¬ 
chlorate,  hygroscopic,  m.  p.  148 — 149°),  and  3-chloro-l  :  5-dimethyl- 
pyrazole,  m.  p.  46 — 47°,  b.  p.  210 — 212°,  df'6  1-0819,  1-47285 

(perchlorate,  m.  p.  173 — 174°),  the  latter  preponderating.  Treat¬ 
ment  of  the  silver  salt  with  methyl  iodide  in  ether  at  100°  yields  the 
two  dimethyl  derivatives  in  approximately  equal  proportions,  a 
similar  mixture  being  also  obtained  when  5-chloro-3-methylpyrazole 
is  treated  with  ethereal  diazomethane.  The  action  of  methyl 
iodide  on  the  sodium  salt  in  absolute  ether  yields  exclusively  the 
1  :  5-dimethyl  derivative,  but  if  moisture  is  present  a  small  pro¬ 
portion  of  the  1  :  3-dimethyl  compound  is  also  produced  (cf.  Rojahn, 
A.,  1922,  i,  1183).  1  :  3-Dimethylpyrazol-5-one,  m.  p.  117°,  b.  p. 

130°/19  mm.  (picrate,  m.  p.  206°)  (cf.  Knorr,  A.,  1894,  i,  545; 
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Hadank,  Diss.,  Rostock,  1908),  obtained  by  warming  ethyl  aceto- 
acetate  with  an  aqueous  solution  of  methylhydrazine,  is  converted 
into  5-chloro-l  :  3-dimethylpyrazole  when  heated  with  phosphorus 
oxychloride  at  140 — 150°  for  10  hrs.  Treatment  of  either  of  the 
above  chlorodimethylpyrazoles  with  methyl  iodide  and  methyl 
alcohol  at  100°  yields  5-chloro-l  :  2  :  3-trimethylpyrazolium  iodide 
(I),  m.  p.  235 — 236°  or  243 — 247°  in  an  open  tube, 
and  208 — 210°  or  about  220°  in  a  closed  tube, 
I  depending  on  the  rate  of  heating  (cf.  Michaelis 
and  Lachwitz,  be.  cit.).  Addition  of  methyl 
bromide  proceeds  similarly,  the  product  having 
m.  p.  about  240°  (cf.  Lachwitz,  Diss.,  Rostock, 
1908,  35).  The  additive  products  obtained  when  5-chloro-4-bromo- 
1  :  3-dimethyl-  and  3-chloro-4-bromo-l  :  5-dimethylpyrazole  (cf. 
Rojahn,  loc.  cit.)  are  heated  with  methyl  bromide  at  100°  have 
m.  p.  199°  and  201 — 203°,  respectively,  and  are  apparently 
identical.  Treatment  of  (I)  with  sodium  hydroxide  in  aqueous 
alcohol  affords  1:2:  3-trimethylpyrazol-5-one  (1-methylantipyrine), 
whilst  digestion  with  silver  chloride  yields  the  corresponding 
pyrazolium  chloride.  Methylation  of  3-methylpyrazol-5-one  with 
methyl  iodide  at  100°  also  affords  1-methylantipyrine,  together 
with  4  a  trace  of  1  : 3-dimethylpyrazol-5-one,  whilst  methyl 
p-toluenesulphonate  and  alkali  yield  1-methylantipyrine  and 

1  :  5-dimethylpyrazol-3-one,  m.  p.  172 — 173°  ( picrate ,  m.  p.  192°) 
(cf.  Rojahn,  loc.  cit.).  1-Methylantipyrine  was  synthesised  from 
ethyl  acetoacetate  and  dimethylhydrazine.  It  is  converted  by 
phosphorus  oxychloride  at  140°  into  5-chloro-l  :  2  :  3-trimethyl¬ 
pyrazolium  chloride,  m.  p.  252°,  apparently  identical  with  Michaelis 
and  Lachwitz’  “  1-methylantipyrine  chloride.” 

When  5-ehloro-3-methylpyrazole  is  treated  in  aqueous  alkaline 
or  alcoholic  sodium  ethoxide  solution  with  ethyl  bromide,  5 -chloro- 
3-metkyl-l-ethylpyrazole,  b.  p.  167°,  df  1-0906,  riff.  1-4814  (per¬ 
chlorate,  hygroscopic,  m.  p.  99°),  and  3-chloro-5-methyl-l-ethyl- 
pyrazole,  b.  p.  217°,  df  1-117,  riff  1-4931  ( perchlorate ,  m.  p.  138 — - 
139°),  are  produced  in  about  equal  proportions.  Treatment  with 
ethyl  iodide  at  100°  affords  a  similar  mixture,  quaternary  salts  not 
being  formed.  Treatment  of  the  above  chloromethylethylpyrazoles 
at  100°  with  methyl  iodide  yields  5-chloro-2  :  3-dimethyl-l-ethyl- 
pyrazole,  m.  p.  184 — 185°  (open  tube),  m.  p.  182 — 183°  (closed  tube) 
(perchlorate,  m.  p.  191 — 194°),  and  3-chloro-2  :  5-dimethyl-l-ethyl- 
pyrazole,  m.  p.  similar  ( perchlorate ,  m.  p.  208 — 213°).  The  same 
compounds  are  obtained  by  the  action  of  ethyl  iodide  on  5-chloro- 

2  : 3-dimethyl-  and  3-chloro-2  :  5-dimethyl-pyrazole,  indicating  that 
the  halogen  atom  is  not  attached  directly  to  nitrogen,  but  ionically 
to  the  whole  molecule,  the  production  of  the  same  quaternary  salt 
from  the  two  series  of  derivatives  being  formulated  as  follows  : 


i - .Me 

ClJ^NMe 

NMe 


NEt 


Mel 
- > 


I - rMe 

ClL  jNMe  I 


i:ti 


NEt 


f=fMe 
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5-Chloro-3-methyl-l  :  2-diethylpyrazolium  iodide  is  obtained  when 
either  of  the  above  chlorodimethylpyrazoles  is  heated  with  ethyl 
iodide  and  alcohol  at  140 — 150°. 

Treatment  of  5-chloro-3-methylpyrazole,  or  of  its  sodium  salt  in 
alcohol  or  ether,  with  benzyl  chloride  affords  mixtures  of  varying 
proportions  of  5-chloro-\-benzyl-3-methylpyrazole,  b.  p.  146°/13  mm., 
df  1-161,  %He  1-5556  (hydrochloride,  solid;  A-bromo  derivative,  b.  p. 
183°/13  mm.),  and  3-chloro-l -benzyl-5-methylpyrazole,  b.  p. 
177 — 180°/13  mm.,  df  1-173,  rife  1-5625  (4-bromo  derivative,  m.  p. 
62 — 63°,  b.  p.  195°/13  mm.)  (cf.  Bosz,  Rojahn,  loc.  cit.).  3-Chloro - 
2-benzyl-\  :  5-dimethylpyrazolium  iodide,  m.  p.  215 — 216°,  is  obtained 
by  the  action  of  benzyl  iodide  on  3-chloro-l  :  5-dimethylpyrazole, 
or  of  methyl  iodide  on  5-chloro-l -benzyl -3-methylpyrazole,  5-chloro- 

2- benzyl-l  :  3-dimethylpyrazolium  iodide,  m.  p.  214 — 215°,  being 
obtained  similarly.  3-Methylpyrazol-5-one  and  benzyl  chloride 
afford,  when  heated  at  180—240°,  two  compounds,  m.  p.  142 — 143° 
and  154 — 155°,  respectively,  whilst  the  sodium  salt  and  benzyl 
chloride  in  alcohol  yield  l-benzyl-3-methylpyrazol-5-one,  together 
with  l-benzyl-5-methylpyrazol-3-one,  m.  p.  224 — 226°.  The  former 
yields  5-chloro-l -benzyl-3-methylpyrazole  when  treated  with  phos¬ 
phorus  oxychloride,  but  the  latter  is  decomposed  by  this  reagent. 

When  heated,  the  above  quaternary  pyrazolium  salts  are  decom¬ 
posed  into  pyrazoles  and  alkyl  halides.  By  analogy  with  corre¬ 
sponding  decompositions  in  the  ehloroglyoxaline  series  (cf.  Sarasin, 
A.,  1924,  i,  1115),  the  alkyl  group  is  removed  from  the  nitrogen 
atom  adjacent  to  the  halogen-substituted  carbon  atom,  unless  the 
other  alkyl  group  possesses  very  weak  affinity,  as,  for  example, 
benzyl  or  allyl.  Thus  5-chloro-l  :  2  :  3-trimethyl-,  -2  :  3-dimethyl- 

1- ethyl-,  and  -2  :  3-dimethyl-  1-benzyl-pyrazolium  iodides  all  yield 

3- chloro-l  :  5-dimethylpyrazole.  The  decomposition  of  5-chloro- 

2- benzyl-l  :  3-dimethylpyrazolium  iodide  affords  benzyl  iodide 

and  3-chloro-l  :  5-dimethylpyrazole,  the  latter  being  apparently 
formed  by  isomerisation  of  the  primary  product,  5-chloro-l  :  3-di- 
methylpyrazole,  in  the  nascent  state,  although  the  latter,  once 
isolated,  forms  a  perfectly  stable  compound.  5-Chloro-l  :  3-di- 
methyl-2-ethylpyrazolium  iodide  yields  3-chloro-5-methyl-l-ethyl- 
pyrazole  when  heated.  F.  G.  W. 

Isomeric  Relationships  in  the  Pyrazole  Series.  IV.  Alkyl 
Derivatives  of  3-Phenylpyrazol-5-one,  and  Alkyl  and  Acyl 
Derivatives  of  5(3)-Chloro-3(5)-phenylpyrazole.  K.  von 

Auwers  and  H.  Mauss  ( J .  pr.  Chem.,  1925,  [ii],  110,  204 — 234). — 
1  :  5-Dialkyipyrazoles  are  apparently  incapable  of  existence  (Auwers 
and  Broche,  A.,  1923,  i,  151),  whilst  their  3-chloro  derivatives  exist 
and  are  more  stable  than  the  corresponding  5-chloro-l  :  3-dialkyl 
isomerides  (cf.  preceding  abstract).  The  changes  in  stability 
brought  about  by  the  replacement  of  the  3(5)-methyl  group  by  the 
larger,  more  negative  phenyl  group  are  the  subject  of  the  following 
investigation. 

Alkylation  of  3-phenylpyrazol-5-one  in  aqueous  methyl-alcoholic 
alkaline  solution  with  methyl  p-toluenesulphonate  (cf.  Rojahn,  A., 
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1922,  i,  1184)  affords  5-methoxy-3-phenylpyrazole,  m.  p.  106 — 106-5°, 
together  with  l-methyl-5-pyrazol-3-one,  m.  p.  161°,  and  3-phenyl-l- 
methylpyrazol-5-one  (iso nitroso  compound,  reddish-yellow).  3-Phenyl - 
4:-methylpyrazol-5-one,  m.  p.  213 — 214-5°,  is  obtained  when  methyl 
benzoylacetate  is  warmed  with  hydrazine  hydrate  and  alcohol.  It 
yields  5-chloro-3-phenyl-4:-methylpyrazole,  m.  p.  115 — 116°  [hydro¬ 
chloride,  m.  p.  140 — -150°  (decomp.)],  when  heated  with  phosphoryl 
chloride  and  benzene  at  200°.  3-Chloro-5-phenyl-l-methylpyrazole, 
m.  p.  76°,  is  obtained  by  the  action  of  phosphoryl  chloride  on  the 
above  5-phenyl-l-methylpyrazol-3-one.  5-Chloro-3-phenylpyrazole 
(cf.  Michaelis  and  Rassmann,  A.,  1907,  i,  246)  has  b.  p.  183 — 
186°/12  mm.  On  methylation  with  methyl  iodide  or  methyl 
sulphate  at  100°,  it  yields  5-chloro-3-phenyl-l-methylpyrazole,  m.  p. 
62° ;  the  action  of  methyl  iodide  on  the  sodium  salt  in  dry  toluene 
affords  3-chloro-5-phenyl-l-methylpyrazole,  m.  p.  76°,  whilst  diazo¬ 
methane,  sodium  ethoxide  and  methyl  iodide,  methyl  sulphate  and 
alkali,  and  the  silver  salt  and  methyl  iodide,  all  afford  a  mixture  of 
the  5-  and  3-chloro  derivatives,  which  can  be  separated  by  passing 
hydrogen  chloride  into  a  solution  of  the  mixture  in  dry  ether, 
when  the  hydrochloride  of  the  5-chloro  derivative  crystallises  out. 
Rojahn’s  product  ( loc .  cit.)  is  apparently  a  mixture.  No  indications 
could  be  obtained  that  the  two  isomerides  are  mutually  inter¬ 
convertible.  5-Chloro-3-phenyl-l  :  2-dimethylpyrazolium  iodide  (I) 
(cf.  Michaelis  and  Dorn,  A.,  1907,  i,  246)  is 
obtained  when  either  of  the  above  chlorophenyl- 
I  methylpyrazoles  is  heated  with  methyl  iodide  at 
/j  \  100°.  On  distillation,  it  loses  methyl  iodide  with 
'  formation  of  the  3-chloro-5-phenyl-l -methyl  - 
pyrazole.  The  further  action  of  methyl  iodide  on  the  5-chloro 
isomeride  affords  5-iodo-3-phenyl-l  :  2-dimethylpyrazolium  iodide, 
m.  p.  189 — 190°  (cf.  Michaelis  and  Pasternack,  A.,  1899,  i,  941). 
Ethylation  of  5-chloro-3-phenylpyrazole  with  ethyl  iodide  at  100° 
affords  5-chloro-3-phenyl-l-ethylpyrazole,  b.  p.  160 — 161°/18  mm. 
(hydrochloride,  m.  p.  88 — 92° ;  hydrobromide),  whilst  ethyl  iodide 
and  sodium  ethoxide  yield  a  mixture  of  the  latter  and  3 -chloro- 
5-phenyl-l-ethylpyrazole,  b.  p.  similar,  which  does  not  form  a  hydro¬ 
chloride.  The  action  of  methyl  iodide  on  the  3-chloro-l-ethyl 
derivative  yields  a  substance,  m.  p.  194 — 195°  (decomp.). 

When  heated  with  benzyl  chloride  at  140 — 170°,  5-chloro-3- 
phenylpyrazole  yields  5-chloro-3-phenyl-l-benzylpyrazole,  m.  p.  53 — 
54°  ( hydrochloride ,  m.  p.  107 — 108°),  together  with  a  trace  of 
3-chloro-5-phenyl-l-benzylpyrazole,  m.  p.  67 — 68°,  which  does  not 
form  a  hydrochloride.  The  latter  forms  a  larger  proportion  of  the 
product  when  the  benzylation  is  carried  out  in  presence  of  alcoholic 
sodium  ethoxide. 

Treatment  of  5-chloro-3-phenylpyrazole  with  acetyl  chloride  at 
100°,  or  at  0°  in  presence  of  pyridine,  of  its  silver  salt  with  acetyl 
chloride  in  ether,  or  of  its  sodium  salt  with  acetyl  chloride  in  dry 
toluene,  yields  a  mixture  of  the  following  acetyl  derivatives,  which 
can  only  be  separated  mechanically  by  taking  advantage  of  the 
difference  of  crystal  forms  :  5-chloro-l-acetyl-3-phenylpyrazole, 


Cl 


Ph 

•NMe 
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rhombs,  m.  p.  69 — 70°,  and  3-chloro-l-acetyl-5-phenylpyrazole,  fine 
needles,  m.  p.  75 — 76°.  Benzoyl  chloride  at  100°  yields  similarly 
an N -benzoyl  derivative,  m.  p.  89 — 90°,  whilst  o-nitrobenzoyl  chloride, 
at  130 — 170°,  yields  two  isomerides,  m.  p.  Ill — 113°  and  188 — 189°, 
to  which  the  constitutions  5-chloro-3-phenyl-l-(o-nitrobenzoyl)-,  and 
3-chloro-5-phenyl-\-(o-nitrobenzoyl)pyrazole,  respectively,  are  pro¬ 
visionally  assigned.  The  action  of  o-nitrobenzoyl  chloride  on  the 
silver  salt  in  ether  yields  the  derivative  of  m.  p.  Ill — 113°  exclus¬ 
ively,  whilst  the  sodium  salt  in  toluene  affords  a  mixture  of  the 
two. 

Acetylation  of  5-chloro-3-methylpyrazole  with  acetyl  chloride  at 
100°  or  the  b.  p.  of  the  mixture,  or  in  pyridine,  or  by  the  action  of 
acetyl  chloride  on  the  sodium  or  silver  salt,  yields  always  the  same 
2V-acetyl  derivative,  m.  p.  20 — 21°,  b.  p.  198 — 200°  (cf.  Michaelis 
and  Rojahn,  A.,  1917,  i,  480),  save  that  in  an  isolated  experiment 
indication  was  obtained  that  a  labile  isomeride ,  b.  p.  135 — 136°, 
was  first  produced,  which  passes  to  the  higher-boiling  modification 
on  redistillation.  JV-Benzoyl-,  m.  p.  36 — 37°,  b.  p.  300—302°, 
N-(m -nitrobenzoyl)-,  m.  p.  125 — 125*5°,  and  Hi -(o-nitrobenzoyl)-,  m.  p. 
139 — 140°,  derivatives  of  5-chloro-3-methylpyrazole  were  also  pre¬ 
pared,  isomerides  not  being  obtained  in  these  cases.  F.  G.  W. 

Isomeric  Relationships  in  the  Pyrazole  Series.  V.  iV-Alkyl 
and  IV-Acyl  Derivatives  of  Methylpyrazoles.  K.  von  Auwers 
and  W.  Daniel  (J.  pr.  Chem.,  1925,  [ii],  110,  235—263;  cf.  pre¬ 
ceding  abstracts). — 3  :  5-Dimethyl-l-ethylpyrazole,  b.  p.  172 — 173°, 
df  0-931,  rifie  T4699  ( picrate ,  m.  p.  128 — 129°),  and  3  :  5-dimetkyl- 
1-propylpyrazole,  b.  p.  189 — 191°,  df  0-924,  n‘fIe  T4717  ( picrate , 
m.  p.  102 — 103°),  were  prepared  by  the  action  of  the  appropriate 
alkyl  bromides  on  3  : 5-dimethylpyrazole.  When  the  former  is 
heated  with  propyl  iodide,  or  the  latter  with  ethyl  iodide,  at  140°, 
the  same  3  :  o-dimethyl-l(2)-ethyl-2(\)-propylpyrazole  (I),  m.  p.  106°, 
is  obtained.  This  yields  a  periodide,  m.  p.  70 — 
71°,  and  decomposes  when  heated  above  its  m.  p. 
I  at  15 — 20  mm.  pressure  into  ethyl  and  propyl 
iodides  and  3  :  5-dimethyl- 1 -propyl-  and  3  :  5-di¬ 
methyl-  1-ethyl-pyrazole,  a  preponderance  of  the 
former  being  in  accordance  with  the  stronger  affinity  of  the  propyl 
group.  3-M ethyl -l-allylpyr azole,  b.  p.  174 — 175°  ( picrate ,  m.  p. 
106 — 108°),  yields,  when  heated  with  methyl  iodide  at  100°,  2  :  3- 
dimethyl-l-allylpyrazolium  iodide,  which  affords,  on  distillation, 
1  :  3-dimethylpyrazole.  \-Benzyl-3-niethyl-2-allylpyrazolium  iodide, 
m.  p.  153 — 154°,  yields  3(5)-methyl-l-allylpyrazole  on  distillation, 
together  with  a  small  proportion  of  3-methyl-l-allylpyrazole. 

Condensation  of  %-amylacetylacetylene,  df  0*873,  nfii:  1*4489 
(cf.  Moureu  and  Delange,  A.,  1901,  i,  14),  with  semicarbazide  yields 
the  semicarbazone,  m.  p.  89 — 90°,  a  pyrazole  derivative  not  being 
produced.  Treatment  of  the  above  ketone  with  hydrazine  hydrate 
in  ether-alcohol  affords  3-methyl-5-amylpyrazole,  b.  p.  260 — 265°, 
b.  p.  152°/11  mm. 

Ethyl  3-methylpyrazole-l-carboxylate,  b.  p.  102 — 104°,  obtained  by 
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heating  3-methylpyrazole  with  ethyl  ehloroformate,  loses  carbon 
dioxide  when  heated  at  200°,  3-methyl-l-ethylpyrazole  being  formed, 
together  with  some  3-methylpyrazole.  When  heated  at  100°  with 
methyl  iodide,  it  is  converted  into  1:2:  3-trimethylpyrazolium 
iodide,  iso  Amyl  3-methylpyrazole-l-carboxylate,  b.  p.  135 — 137°, 
obtained  similarly,  yields  3-methylpyrazole  when  heated,  some 
resinification  also  taking  place.  Ethyl  3  :  5-dimethylpyrazole-l-carb- 
oxylate ,  m.  p.  36 — 38°,  b.  p.  106 — 107°/11  mm.,  is  obtained  similarly, 
and  also  by  condensing  acetylacetone  with  ethyl  hydrazinecarb- 
oxylate.  Acetophenone  affords,  with  the  latter  reagent,  the  carb- 
ethoxyhydrazone,  m.  p.  120 — 120-5°.  3-Methyl- 1 -acetyl  pyrazole, 
m.  p.  29 — 30°,  b.  p.  70 — 71°/10  mm.,  and  3-methyl-l-benzoylpyrazole, 
b.  p.  155 — 157°/14  mm.  ( perchlorate ,  m.  p.  161 — 162°),  are  described. 

The  benzoylhydrazones  of  crotonaldehyde,  m.  p.  158 — 159°,  of 
a -bromocrotonaldehyde,  m.  p.  151°,  decomposing  rapidly  when  kept 
in  air,  and  of  cinnamaldehyde,  m.  p.  192 — 194°,  were  prepared,  but 
none  of  these  could  be  converted  into  the  expected  benzoylpyrazoles. 
3-Methyl-l-o-nitrobenzoylpyrazole,  m.  p.  120°,  is  described.  • 

Benzoxymethyleneacetonesemicarbazone ,  m.  p.  178 — 179°,  is  con¬ 
verted,  by  digestion  with  cold  alcoholic  sulphuric  acid,  into 
3-methylpyrazole-l-carboxylamide,  m.  p.  127 — 128°,  which  is  also 
produced  by  the  action  of  ammonia  on  3-methylpyrazole-l-carboxyl 
chloride ,  m.  p.  117 — 119°,  obtained  by  the  action  of  carbonyl  chloride 
on  3-methylpyrazole  in  ether.  Treatment  of  the  above  amide 
with  ammoniacal  silver  solution  affords  the  silver  salt  of  3-methyl¬ 
pyrazole,  which  is  reconverted  into  the  amide  on  treatment  with 
carbamyl  chloride.  4-Bromo-3-methylpyrazole-l-carboxylamide,  m.  p. 
146 — 147°,  is  described.  The  above  amide  has  the  same  m.  p.  as 
that  synthesised  by  Viguier  (A.,  1913,  i,  444)  from  semicar bazide 
and  (3-ethoxycrotonaldehyde  diethylacetal,  a  reaction  which  should 
lead  to  the  isomeric  5-methyl- 1-carboxylamide.  When  this  condens¬ 
ation  is  carried  out  in  cold  aqueous  solution,  the  product  has  m.  p. 
116 — 118°,  but  is  converted  into  the  isomeride  of  m.  p.  127 — 128° 
when  boiled  in  benzene  solution.  It  therefore  represents  5-methyl- 
pyr azole -1-carboxylamide.  4-Bromo-5-methylpyrazole-l-carboxylamide, 
in.  p.  150 — 151°,  is  described.  Treatment  of  (3- ethoxy  crotonaldehyde 
diethylacetal  with  p-nitrophenylhydrazine  affords  the  p -nitrophenyl- 
hydrazone  of  tetrolaldehyde,  yellow,  m.  p.  157 — 158°.  F.  G.  W. 

Tetrahydroindazoles.  K.  von  Auwers,  L.  von  Sass,  and 
W.  Wittekindt  ( Annalen ,  1925,  444,  195 — 220;  cf.  A.,  1924, 
i,  325). — The  synthesis  of  tetrahydroindazoles  from  cyclohexanone 
through  the  hydroxymethylene  derivative  has  been  applied  to 
mono-  and  di-methylcycZohexanones.  A  methyl  group  para  to 
carbonyl  exerts  no  directive  influence  on  the  course  of  the  synthesis 
of  alkylated  indazoles.  A  methyl  group  ortho  to  carbonyl  favours 
the  formation  of  2-alkylindazoles,  whilst  two  methyl  groups  meta 
to  carbonyl  favour  the  production  of  1-alkyl  derivatives. 

The  benzoate,  m.  p.  96 — 97°,  and  the  anilide,  m.  p.  150-5—151° 
(oxime,  m.  p.  130 — 131°),  of  l-methyl-3-hydroxymethylenecycZo- 
hexan-4-one  (cf.  Sen-Gupta,  T.,  1915,  107,  13611  are  described. 
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1  :  3-DimethylA-hydroxymethylenecyc\ohexan-5-one,  pale  yellow,  b.  p. 
92°/10  mm.,  df  1-019,  7iue  1-4958  ( benzoate ,  m.  p.  87 — 88°),  was 
obtained  from  the  corresponding  cyclohexanone  by  treatment  with 
sodium  and  ethyl  formate.  Whilst  the  above  1 -methyl  derivative 
changes,  when  kept  for  a  few  weeks  in  a  closed  vessel,  into  a  viscous, 
black  mass  from  which  only  50%  of  the  original  material  is  recover¬ 
able  by  distillation  under  diminished  pressure,  the  1  :  3-dimethyl 
derivative  shows  only  slight  darkening  in  12  months.  When 
treated  with  semicarbazide  acetate  (1  equivalent)  in  aqueous- 
alcoholic  solution,  1 -methyl-3 -hydroxymethylenecycZohexan-4-one 
yields  b-methyltetrahydroindazole-2-carboxylamide  as  a  mixture  of 
two  isomerides,  the  labile  form,  m.  p.  158°  (starting  with  bath  at 
150°),  being  converted  into  the  stable  variety,  m.  p.  170°,  when 
heated  between  these  temperatures.  The  labile  form  is  produced 
exclusively  when  semicarbazide  hydrochloride  is  used.  The  semi- 
carbazone  of  the  benzoxymethylene  ketone,  m.  p.  (varying  with 
rate  of  heating)  188 — 193°,  is  described.  When  two  equivalents 
of  semicarbazide,  either  as  base  or  acetate,  are  applied,  the  hydroxy- 
methylene  derivative  affords  a  mixture  of  the  stable  (labile?) 
carboxylamide  and  the  disemicarbazone,  m.  p.  230 — 235°  (decomp.) 
after  melting  at  206°  and  resolidifying.  1  :  3-Dimethyl-4-hydroxy- 
methylenecycZohexan-5-one  is  similarly  converted  by  semicarbazide 
acetate  into  4  :  6-di?nethyltetrahydroindazole-2-carboxylamide,  m.  p. 
133 — 134°  ( labile  form),  with  subsequent  resolidification  to  the 
stable  form,  m.  p.  151 — 152°,  which  is  otherwise  only  obtainable 
using  semicarbazide  hydrochloride.  The  semicarbazone  of  the 
benzoxymethylene  ketone,  m.  p.  190°,  was  prepared.  The  disemi¬ 
carbazone  of  the  hydroxym ethylene  ketone  has  m.  p.  228 — 232° 
{stable  form,  also  obtained  by  crystallising  from  water)  after  melting 
at  188 — 191°  ( labile  form)  and  resolidifying.  The  anilide ,  a  yellow 
oil,  b.  p.  218 — 220°/23  mm.,  is  obtained  from  the  hydroxymethylene 
ketone  and  aniline  and  is  converted  by  semicarbazide  acetate  into 
the  above  disemicarbazone. 

5-Methyl-4  :  5  :  6  :  7 -tetrahydroindazole,  m.  p.  74 — 75-5°,  b.  p. 
168°/20  mm.  {picrate,  m.  p.  156 — 157°),  and  4  :  G-dimethylA  :  5  :  6  :  7- 
tetrahydroindazole,  m.  p.  76 — 77°,  b.  p.  151 — 152°/10  mm.  ( picrate , 
m.  p.  167 — 168°),  were  prepared  by  hydrolysis  of  the  above  respective 
carboxylamides  with  hydrochloric  acid.  Condensation  of  1 -methyl - 
3-hydroxym  ethylenecyc?ohexan  -  4  -  one  with  phenylhydrazine  base, 
or  of  the  benzoate  with  phenylhydrazine  acetate,  yields  2-phenyl- 
o-methylA  :  5  :  6  :  1  -tetrahydroindazole,  m.  p.  68 — 69°  ( perchlorate , 
m.  p.  158 — 160°).  Phenylhydrazine  hydrochloride  and  the  free 
hydroxymethylene  derivative  yield  similarly  1  -phenyl-5-methyl- 
4:5:6: 1  -tetrahydroindazole,  m.  p.  62-5 — 63-5°,  b.  p.  193°/15  mm. 
{perchlorate,  m.  p.  109 — 111°),  whilst  phenylhydrazine  acetate  yields 
a  mixture  of  the  two  phenyl  derivatives.  1  :  3-Dimethyl-4-benzoxy- 
methylenecycZohexan-5-one  yields  a  phenylhydrazone,  m.  p.  103 — 
106°  after  turning  brown  at  101°,  which  is  converted  by  warm  30% 
sulphuric  acid  into  2-phenylA  :  Q-dimethylA  :  5  :  6  :  1  -tetrahydro¬ 
indazole,  a  yellow  oil,  b.  p.  194°/13  mm.,  d}6'6  1-0625,  n\™  1-58445 
{perchlorate,  m.  p.  199 — 200°  after  softening  at  192°).  Both  the 
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free  hydroxymethylene  derivative  and  its  benzoate  react  with 
phenylhydrazine  base  to  form  a  diphenylhydrazone,  m.  p.  171 — 
172°  (decomposing  when  kept),  which  yields,  on  treatment  with 
sulphuric  acid,  a  mixture  of  1  -phenyl-4: :  Q-dimethyl-4  :  5  :  6  :  7- 
tetrahydroindazole,  m.  p.  71 — 72°,  b.  p.  187°/13  mm.,  df'5  1-0660, 
nfjf  1-57555  (supercooled  liquid),  df 7  1-0096,  nfj  1-54329  (per¬ 
chlorate,  m.  p.  177 — 178°),  with  the  above  2-phenyl  derivative,  in 
the  proportion  of  1:3.  The  free  hydroxymethylene  derivative 
and  phenylhydrazine  hydrochloride  yield  similarly,  at  100°,  a 
mixture  in  which  the  1 -phenyl  derivative  preponderates. 

2-Benzyl-5-methyl-4  :  5  :  6  :  7 -tetrahydroindazole,  yellow,  viscous, 
b.  p.  203°/21  mm.  ( picrate ,  m.  p.  132 — 133°),  was  obtained  by  the 
action  of  benzyihydrazine  acetate  on  l-methyl-3-benzoxymethylene- 
cycZohexan-4-one,  and  also  from  5-methyl-4  :  5  :  6  :  7-tetrahydro- 
indazole  and  benzyl  chloride.  A  trace  of  the  \ -benzyl  derivative 
(picrate,  m.  p.  110 — 111°)  was  also  obtained  by  using  benzyl- 
hydrazine  hydrochloride  instead  of  the  acetate.  2-Benzyl-4  :  ^-di¬ 
methyl-4  :  5  :  6  :  7 -tetrahydroindazole,  m.  p.  36 — 37-5°,  b.  p.  201-5 — 
202°/12  mm.,  df1  1-0423,  1-55556  (picrate,  m.  p.  172°),  was 

obtained  analogously  to  the  above  2-benzyl  derivative,  whilst  the 
corresponding  tetrahydroindazole  and  benzyl  chloride  yield  a 
product  containing  33%  of  the  \-benzyl-4  :  Q-dimethyl  derivative, 
yellow,  b.  p.  191 — 192°/13  mm.,  df*  1-0407,  1-54391,  which 

does  not  form  a  picrate. 

Treatment  of  5-methyl-4  :  5  :  6  :  7-tetrahydroindazole  with  ethyl 
bromide  and  sodium  ethoxide  yields  5-methyl-\ -ethyl-4  :  5  :  6  :  7- 
tetrahydroindazole,  b.  p.  124°/22  mm.  ( picrate ,  m.  p.  113 — 114°), 
and  5-methyl-2-ethyl-4  :  5  :  6  :  7 -tetrahydroindazole,  b.  p.  121°/16  mm. 
(picrate,  m.  p.  152 — 153°).  In  absence  of  sodium  ethoxide,  the 
2-ethyl  derivative  is  formed  exclusively  at  100°.  4  :  Q-Dimethyl- 

1- ethyl-4  :  5  :  6  : 1  -tetrahydroindazole,  b.  p.  121 — 123°/15  mm.,  df 4 
0-9753,  n\f*  1-50232  (picrate,  m.  p.  114 — 115°),  and  4  :  6 -dimethyl- 

2- ethyl-4  :  5  :  6  :  7 -tetrahydroindazole,  b.  p.  118 — 118-5°/13  mm., 
df'5  0-9716,  WhI?  1-49915  (picrate,  m.  p.  139 — 141°),  were  obtained 
similarly.  Ethyl  4  :  6- dimethyl-4  :  5  :  6  :  7 -tetrahydroindazole-2-carb- 
oxylate,  m.  p.  63°,  b.  p.  182 — 182-5°/20  mm.,  obtained  by  treating 
the  indazole  with  ethyl  chloroformate  and  pyridine,  loses  carbon 
dioxide  at  200°  with  formation  of  the  above  2-ethyl  derivative. 
2  :  5-Dimethyl-4  :  5  :  6  : 1 -tetrahydroindazole,  b.  p.  114°/14  mm. 
(picrate,  m.  p.  170 — 171°),  was  obtained  by  condensing  1-methyl- 

3- benzoxymethylenecycZohexan-4-one  with  methylhydrazine  acetate. 
1:4:  Q-Trimethyl-4  :  5  :  6  : 1  -tetrahydroindazole,  b.  p.  118 — 119°/ 
12  mm.,  df  8  0-9886,  w}f.8  1-50115  (picrate,  m.  p.  146 — 147°),  and 
2:4:  Q-trimethyl-4  :  5  :  6  :  1  -tetrahydroindazole,  b.  p.  124°/12  mm., 
df*  0-9823,  nf*  1-49728  ( picrate ,  m.  p.  174 — 175°),  were  obtained 
analogously,  but  the  latter  is  better  prepared  by  condensing 
1  : 3-dimethyl-4-methoxymethylenecyc\ohexan-5-one,  b.  p.  117°/13 
mm.,  with  a-methylsemicarbazide,  and  hydrolysing  the  resulting 
methylsemicarbazone,  a  yellow,  viscous  oil,  with  30%  sulphuric  acid. 
Methyl  4  :  Q-dimethyl -4  :  5  :  6  :  7  -tetrahydroindazole  -2- carboxylate, 
m.  p.  74 — 75°,  b.  p.  167 — 168°/15  mm.,  loses  carbon  dioxide 
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at  175 — 190°,  with  formation  of  the  above  2:4: 6-trimethyl 
derivative.  F.  G.  W. 

Homologous  “  Vinylene-  ”  Indole  and  Pyrrole  Dyes.  W. 

Konig  ( Z .  angew.  Chem.,  1925,  38,  743 — 748). — The  absorption 
spectra  and  tinctorial  characters  of  substances  of  the  type 
R'R"N*[CR]2n_1!NR"R'X  are  studied,  in  particular  the  cases 
where  the  groups  R'  form  closed  rings  (indole  or  pyrrole)  with  the 
end  carbon  atoms  of  the  polymethine  chain.  For  these  is  pro¬ 
posed  a  system  of  nomenclature  similar  to  those  suggested  by 
Friedlander  for  the  indigoid  series  and  by  Konig  for  the  cyanines. 
The  two  simplest  pyrrole  (I)  and  indole  (II)  parent  substances  are 
named,  respectively,  “  pyrroflavin  ”  and  “  indorhodin,”  the  iso- 


CH— C— CH=C - CH 

ii  ii  i  ii 

(I.)  CH  CH  CH  CH 

\/ 

NH . X - NH 


yC - CH=CV 

c6h4<  >ch  CH<  >C6H4  (II.) 
XNH — X - NH 


merides  being  distinguished  by  numerical  prefixes,  2  :  2'-,  2  :  3'-, 
and  3:3'-.  The  vinylene  homologues  are  indicated  by  the  prefix 
strepto-mono- ,  -di-,  -tri-,  etc.  -vinylene. 

3  :  3'-streptomonoFwyZene-2  :  2 ' -dimethylindorhodinium  perchlor¬ 
ate  (III)  is  obtained  in  about  60%  yield  when  2-methylindole  is 


/C— ch:ch-ch=cx 
C6II4<  >CMe  MeC<  /C6H4  (III.) 
nNH . (C104) - NH 


heated  at  100°  for  1  hr.  with  propiolacetal,  CH:C*CH(OEt)2, 
and  excess  of  perchloric  acid.  It  explodes  feebly  above  280°, 
and  shows  absorption  maxima  in  alcohol  at  555,  400,  and  340  /x/x. 
The  chloride  dyes  tannin-mordanted  cotton  reddish-violet;  the 
bromide  is  also  described.  The  free  base,  m.  p.  above  250°,  gives 
with  sodium  ethoxide  a  sodium  salt,  which  shows  bands  at  560, 
395,  and  320  /x/x.  The  close  approximation  of  these  bands  to  those 
of  the  perchlorate  is  noteworthy. 

3  :  3'-streptomonoFiwy£ew€-2  :  2'  :  5  :  5' -tetramethylindorhodinium 
perchlorate  (as  III)  is  similarly  prepared  from  2  :  5-dimethylindole 
and  propiolacetal  or  p-ethoxyacraldehydeacetal,  and  shows 
absorption  maxima  about  5  fxfx  higher  than  for  the  lower  homo- 
logue.  The  sodium  salt  is  obtained  from  it  by  the  action  of  con¬ 
centrated  aqueous  sodium  hydroxide. 

2  :  2'-streptomonoFmyZew6-4  :  4' -dicarbethoxy-3  :  3'  :  5  :  5 '-tetra- 
methylpyrrojlaviniurn  chloride  (IV),  m.  p.  211°,  results  when  ethyl 


Et02C-C - CMe 

2  1 1  ii 


MeC - C'COpEt 


MeC 


C-CHICH-CHIC  CMe 

\/ 

NH . - . --C1 - NH 

(IV.) 


CH— CH=CH 
C6H5\  >CHCH<  x  C6H6 
NH-X— NH 
(V.) 


2 : 4-dimethylpyrrole-3-carboxylate  is  heated  with  propiolacetal 
in  alcoholic  hydrogen  chloride  solution  (yield  80%).  It  dyes  tannin- 
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mordanted  cotton  violet,  and  shows  an  absorption  band  at  567  yy. 
The  free  base  gives  a  sodium  salt  with  a  band  at  568  yy. 

The  original  paper  includes  a  table  of  fifteen  polymethine  dyes 
(chiefly  from  unpublished  work)  with  their  absorption  maxima 
and  shades  on  tannin-mordanted  cotton.  A  comparison  of  the 
polymethine  dye  (V)  with  the  closely-related  indorhodin  (II) 
shows  the  marked  bathochromic  effect  of  ring-closure.  The 
result  of  lengthening  the  methine  chain  is  to  move  the  absorption 
bands  70 — -100  yy  towards  the  violet  for  each  additional  vinylene 
group,  with  a  corresponding  deepening  of  the  shade  on  tannin- 
mordanted  cotton  by  about  20  units  of  the  Ostwald  scale.  C.  H. 

Decomposition  of  Pyrazolines  by  Spontaneous  Oxidation. 

R.  Locquin  and  R.  Heilmann  ( Compt .  rend.,  1925,  181,  120 — 
122). — The  decomposition  of  pyrazolines  in  the  presence  of  copper 
oxide  into  nitrogen  and  unsaturated  hydrocarbons  first  observed 
by  Maire  {Bull.  Soc.  chim.,  1908,  [iv],  3,  278;  A.,  1908,  i,  290)  is 
found  to  proceed  also  in  the  absence  of  the  catalyst,  the  amount 
of  nitrogen  evolved  varying  from  0-5  to  5-0%  of  the  theoretical. 
The  ready  oxidation  of  pyrazolines  (Curtius  and  Wirsing,  A.,  1895, 
i,  248)  by  air  or  oxygen  is  confirmed.  When  dry  oxygen  is  bubbled 
through  2:2:  4-trimethylpyrazoline  cooled  in  ice,  there  are  formed 
nitrogen,  water,  and  the  corresponding  unsaturated  ketone,  mesityl 
oxide.  With  pyrazolines  of  higher  molecular  weight  the  products 
are  nitrogen  and  the  corresponding  saturated  ketone.  Thus  2-methyl- 
4-isopropylpyrazoline  gives  methyl  fsoamyl  ketone,  b.  p.  144° 
(semicarbazone,  m.  p.  142 — 143°),  and  2-methyl-4-isobutylpyr- 
azoline  yields  methyl  isohexyl  ketone,  b.  p.  163 — 165°  (semicarb¬ 
azone,  m.  p.  152 — 153°).  Similar  results  are  obtained  by  using 
ferri cyanide  or  hydrogen  peroxide  in  place  of  oxygen.  In  all 
cases  the  reaction  is  far  from  integral,  high-boiling  basic  products 
being  formed.  C.  H. 

Constitution  of  Phthalhydrazide.  D.  Radulescu  and  V. 
Georgescu  {Bull.  Soc.  chim.,  1925,  [iv],  37,  881 — 890). — The 
compound  obtained  by  Mihailescu  and  Florescu  (A.,  1924,  i,  1070) 
by  the  action  of  hydrazine  on  phthalic  anhydride  is  identical  with 
the  purified  products  obtained  by  Rothenburg  (A.,  1894,  i,  285) 
and  by  Forsterling  (A.,  1895,  i  354)  and  has  m.  p.  332 — 334°  when 
pure.  It  behaves  as  a  monobasic  acid  and  does  not  react  with 
aldehydes,  and  the  constitution  assigned  to  it  is  (I).  When  methyl¬ 
ated,  it  affords  4-hydroxy-l-methoxyphthalazine,  m.  p.  232°,  existing 


c6h4< 


CONH 

CO-NH 


(I.) 


C6H4< 


CO - NH 

C(OMe)!N 


(II.) 


c  H<C(OH)rN 
6  4<''C(OMe)!N 
(III.) 


in  the  tautomeric  forms  (II)  and  (III),  and  1  : 4 -dimeihoxy- 

phthalazine,  m.  p.  77°,  C6H4<C^jQ^ej!jK  The  monomethoxy 

derivative  yields  an  acetyl  compound,  m.  p.  141°, 

,C(OAc)IN 


c6h4< 


C(OMe):N’ 
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dissolving  in  mineral  acids.  When  acetylated  with  acetic  anhydride 
alone  phthalhydrazide  gives  the  diacetyl  compound, 

c  H  /CO - NAc  Ty 

6  4^C(OAc):n  ( 

obtained  by  Mihailescu  and  Floreseu  ( loc .  cit.),  but  in  the  presence 
of  sodium  acetate  the  acetylation  product  is  the  stable  diacetyl 

compound,  C6H4<C^^?^C^.  The  constitution 
C(OAc).N 

r  it  ^co - NH 

6  4  X(OAc):n 

is  assigned  to  the  monoacetyl  compound  obtained  by  the  hydro¬ 
lysis  of  (IV).  When  treated  with  phosphorus  pentachloride  and 
oxychloride,  phthalhydrazide  is  converted  into  4-chloro-l -hydroxy - 
phthalazine,  m.  p.  274°,  and  an  impure  dichloro  compound.  Phos¬ 
phorus  pentasulphide  converts  phthalhydrazide  into  1  :  4 -dithio- 
phthalazine,  yellow,  m.  p.  262 — 265°,  and  a  substance,  m.  p.  175 — 
177°,  containing  sulphur.  L.  F.  H. 


Different  Coupling  Tendencies  of  the  Principal  Aromatic 
Nuclei  with  Diazo  Compounds.  G.  It.  Levi  ( Atti  Congr.  naz. 
Chim.  Ind.,  1924,  271 — 274;  from  Chem.  Zentr.,  1925,  i,  2305 — 
2306;  cf.  this  vol.,  i,  436). — Certain  diarylamines  were  coupled 
with  diazosulphanilic  acid  (a)  in  hydrochloric  acid  solution,  and 
( b )  in  potassium  acetate  solution.  By  reduction  to  the  diamines, 
the  structure  of  the  resulting  diazo  compounds  was  determined, 
whereby  the  coupling  affinity  of  the  different  nuclei  for  diazo 
compounds  was  shown  to  be  in  the  order  a-naphthyl  >  (3-naphthyl 
> phenyl.  The  following  new  compounds  are  mentioned  :  phenyl- 

1- naphthylene-l  :  4-diamine,  m.  p.  148°;  phenyl-2-naphthylene-l  :  2- 
diamine,  m.  p.  137°;  <x-naphthyl-l-naphthylene-l  :  ^-diamine  (acetyl 
compound,  m.  p.  219°) ;  s.-a -$-dinaphthazine,  m.  p.  243° ;  $-naphthyl- 

2- naphthylene-l  :  2-diamine  ( acetyl  compound,  m.  p.  214°). 

G.  W.  It. 


Synthetical  Experiments  in  the  Naphthyridine  Groups. 

J.  M.  Gulland  and  It.  Robinson  ( J .  Chem.  Soc.,  1925,  127,  1493 — 
1503). — 2  :  6-Dimethylcinchomeronimide  (cf.  Mumm  and  Huneke, 
A.,  1918,  i,  183)  is  conveniently  prepared  by  heating  the  acid  with 
carbamide  (cf.  Herzog,  A.,  1919,  i,  536;  Lawson,  Perkin,  and 
Robinson,  A.,  1924,  i,  562)  at  225 — 230°.  When  treated  with  cold 
sodium  hypobromite  solution  it  is  converted  into  3- amino-2  :  6- 
dimethylisonicotinic  acid,  pale  yellow  (-j-5H20),  m.  p.  (anhydrous) 
295°  after  darkening  at  285°  [ hydrochloride  (-f-2H20),  yellow,  m.  p. 
253 — 255°  after  darkening;  copper  salt,  yellow,  m.  p.  not  below 
315°].  When  the  hydrochloride  is  heated  with  soda-lime  in  a 
stream  of  hydrogen,  3- amino-2  :  6 -lutidine,  m.  p.  122°,  a  strong 
base  with  a  characteristic  odour  (monohydrate,  m.  p.  about  70 — 75° ; 
hydrochloride,  m.  p.  235°)  distils  over.  This  can  be  diazotised  and 
coupled  with  phenol,  yielding  3-p- hydroxybenzeneazo-2  :  6-lutidine, 
orange,  m.  p.  240°  (decomp.)  [ hydrochloride ,  m.  p.  239 — 240°  (de¬ 
comp.)].  Methylation  by  the  method  of  Pyman  (T.,  1918,  113, 


ORGANIC  CHEMISTRY. 


i.  1187 


227)  affords  the  o -methyl  ether,  red,  m.  p.  81 — 82°,  resolidifying 
on  cooling  to  a  yellow  mass  [ hydrochloride ,  orange,  m.  p.  183 — 185° 
(decomp.)].  Attempts  to  carry  out  a  semidine  transformation  on 
this  substance  were  unsuccessful. 

Attempts  to  obtain  a  1  :  7-naphthyridine  derivative  from  3-amino- 
2-methylcinchoninic  acid  (Lawson,  Perkin,  and  Robinson,  loc.  cit.) 
by  applying  Camps’  synthesis  of  2  : 4-dihydroxyquinoline  from 
anthranilic  acid  (A.,  1900,  i,  310)  failed  (cf.  also  Seide,  this  vol., 
i,  72).  3-Amino-2-methylcinchoninic  acid  is  not  esterified  when 
its  solution  in  methyl  alcohol  is  saturated  with  hydrogen  chloride 
and  heated.  Methyl  3-amino-2-methylcinchoninate,  yellow,  m.  p. 
83 — 84°  ( acetyl  derivative,  yellow,  m.  p.  169°),  is  obtained  by 
esterification  in  presence  of  sulphuric  acid.  When  the  amino- 
acid  is  boiled  with  acetic  anhydride  and  sodium  acetate,  3 -acet- 
amido-2-methylcinchoninic  acid  (-f-l-5H20),  m.  p.  286°  (anhydrous), 
is  obtained,  together  with  anhydro-3-acetamido-2-methylcinchoninic 
acid,  m.  p.  199 — 200°,  which  yields  the  acetamido  derivative  when 
boiled  with  water  or  alkali.  Treatment  of  the  latter  with  methyl 
alcohol  and  sulphuric  acid  affords  a  substance,  C^O.N^HA 
m.  p.  217°  (decomp.),  whilst  boiling  with  concentrated  hydro¬ 
chloric  acid  yields  a  yellow  substance,  m.  p.  234 — 235°.  The 
latter  possesses  no  basic  properties ;  both  are  soluble  in  aqueous 
sodium  carbonate.  \-Keto-2-phenyl-8  :  5-dimethyl-l  :  2 -dihydro- 

2:4:  6-navhthaisotriazine,  C9H4MeN<C^^^??\  yellow,  m.  p.  235°, 

N — CMe 

is  obtained  when  the  above  anhydro  derivative  is  boiled  with  aniline. 

2:4:2':  4'-Tetranitrodiphenylmethane  (cf.  Schopff,  A.,  1894, 
i,  598)  is  obtained  in  70%  yield  by  adding  molten  diphenylmethane 
(53  g.)  to  a  stirred  solution  of  potassium  nitrate  (128  g.)  in  sulphuric 
acid  (360  g.)  at  below  25°,  a  further  equal  amount  of  potassium 
nitrate  being  then  added  and  the  mixture  shaken  on  the  steam- 
bath  for  30  mins.  Tetranitrobenzophenone  is  obtained  in  72% 
yield  by  oxidation  of  the  tetrar^trodiphenylmethane  with  chromic 
acid  in  sulphuric  acid  solution  (cf.  Stadel,  A.,  1883,  990). 
2:4:2':  4 ' -Tetra-aminobenzophenone,  yellow,  m.  p.  202°,  is  obtained 
by  reducing  the  tetranitro  derivative,  in  suspension  in  acetic  acid, 
with  tin  and  hydrochloric  acid.  When  heated  above  its  m.  p.  it 
loses  ammonia,  with  formation  of  diaminoacridone.  Treatment 
with  aqueous  nitrous  acid  produces  a  brown  precipitate,  the  solu¬ 
tion  containing  a  diazonium  salt.  10  :  15-Diamino-l  :  8-dimethyl- 
dibenzocopyrine  (I),  decomp,  at  305°,  m.  p.  not  below  340°  ( tri- 

hydrochloride ,  orange,  decomp,  at  310°), 
is  obtained  by  condensing  the  above  tetra- 
amino  derivative  with  acetylacetone  in 
presence  of  concentrated  hydrochloric  acid. 
When  the  reaction  mixture  from  the 
reduction  of  tetranitrobenzophenone  is 
treated  with  zinc  to  eliminate  tin,  and 
then  with  acetylacetone,  the  above  tri- 
hydrochloride  is  obtained,  together  with  a  hydrochloride,  dark  red, 
changing,  with  loss  in  weight,  at  130°  to  a  purplish-brown  mass 
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with  green  reflex,  soluble  in  water  with  green  fluorescence,  and 
diazotisable. 

Condensation  of  ethyl  veratrate  with  acetophenone  in  ether  in 
presence  of  metallic  sodium  yields  benzoylveratroylmethane,  yellow, 
m.  p.  67°,  isolated  as  the  copper  salt,  green,  m.  p.  250°.  Con¬ 
densation  of  veratroyl  chloride  with  ethyl  benzoylacetate  in  presence 
of  sodium  ethoxide  affords  ethyl  benzoylveratroylacetate, 
(0Me)2C6H3-C0-CHBz-C02Et, 

m.  p.  125 — 126°,  which  yields,  on  hydrolysis  with  ammonia,  benz- 
amide  and  ethyl  veratroylacetate,  together  with  veratramide, 
veratric  acid,  and  acetophenone. 

The  following  stilbene  derivatives  were  prepared  in  an  attempt 
to  obtain  2  :  6-naphthyridine  derivatives  by  the  dehydration  of 
oo-diacylaminostilbenes.  2  :  4-Dinitro-S'  :  4' -methylenedioxy stilbene, 
salmon  coloured,  m.  p.  180°,  obtained  by  heating  together  piperonal 
and  2  :  4-dinitrotoluene  in  presence  of  piperidine,  yields  the  corre¬ 
sponding  4 -nitro-2-amino  compound,  dark  red,  m.  p.  213°  (cf. 
Thiele  and  Escales,  A.,  1901,  i,  689),  on  reduction  with  stannous 
chloride  in  acetic  acid  ;  reduction  with  hydrogen  sulphide  in  presence 
of  ammonia  affords  an  isomeric  base.  Reduction  of  2  :  4-dinitro- 
stilbene  with  hydrogen  sulphide  in  aqueous-alcoholic  ammonia 
solution  affords  2-nitro-4-aminostilbene  (cf.  Thiele  and  Escales, 
loc.  cit.).  Nitrostilbenediazonium  hydrogen  sulphate  can  be  isolated 
in  crystalline  form  and  yields  4-iodo-2-nitrostilbene,  yellow,  m.  p. 
105°,  when  treated  with  aqueous  potassium  iodide.  Similar  reduc¬ 
tion  of  2  :  4-dinitro-2'  :  3' -dimethoxy stilbene,  yellow,  m.  p.  165°, 
prepared  as  above  from  2  :  3-dimethoxybenzaldehyde,  affords 
2-nitro-4-amino-2'  :  3' -dimethoxy stilbene,  orange,  m.  p.  121 — 122°. 
2  :  4-Dinitro-Z'  :  4' -dimethoxy stilbene,  maroon-red,  m.  p.  143°, 
affords  the  2:4:  6 '-trinitro  derivative,  yellow,  m.  p.  192°,  on  treat¬ 
ment  with  nitric  acid  in  acetic  acid.  2  :  4- Dinitro-2' -hydroxy - 
stilbene,  light  brown,  m.  p.  179 — 181°,  and  2  :  4-dinitro-4' -hydroxy - 
3' -methoxy stilbene,  vermilion,  m.  p.  193°,  are  described.  F.  G.  W. 

Oxidation  of  isoBarbituric  Acid.  D.  Davidson  and  0. 
Baudisch  ( J .  Biol.  Chem.,  1925,  64,  619 — 623). — When  oxidised 
by  potassium  ferricyanide,  isobarbituric  acid  gives  4  :  4'-di -iso 
barbituric  acid,  C8H606N4,  yellow  rhombic  plates,  m.  p.  above 
310°;  with  alkalis  it  forms  red  salts,  which,  in  presence  of  excess 
of  alkali,  show  green  fluorescence ;  on  further  oxidation  with 
bromine  it  gives  diuracil- 4  :  4' -indigotin  (“  urindigo  ”),  C8H406N4, 
a  scarlet  substance,  m.  p.  above  310°.  C.  R.  H. 

Action  of  Alkali  on  Substituted  Uric  Acids.  II.  9-Phenyl- 
1:3:  7 -trimethy luric  Acid.  E.  S.  Gatewood  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  2175 — 2181 ;  cf.  A.,  1924,  i,  218). — The  primary 
decomposition  product  obtained  by  the  action  of  sodium  hydroxide 
(2 N)  on  9-phenyl- 1  :  3  :  7-trimetbyluric  acid  at  100°  is  3 -phenyl- 
1-methylhydantoylmethylamide,  m.  p.  163 — 164°  (together  with 
methylamine  and  carbon  dioxide),  which  on  further  decomposition 
with  alkali  yields  3-phenyl- 1-methylhydantoin,  and  on  oxidation 
with  hydrogen  peroxide  yields  5-hydroxy -^-phenyl-1  methylhydantoyl- 
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methylamide  (-flH20),  m.  p.  195 — 196°,  becoming  anhydrous  when 
dried  at  100°.  This  is  hydrolysed  by  alkali  to  mesoxalic  acid, 
methylamine,  and  a(3-phenylmethylearbamide.  Ethyl  amino- 
malonate  (cf.  Johnson  and  Nicolet,  A.,  1914,  i,  328)  condenses  with 
phenylcarbimide  to  yield  ethyl  phenylureidomalonate ,  m.  p.  112 — 
114°  (dimethylamide,  m.  p.  225°),  but  it  was  not  found  possible  to 
convert  this  into  ethyl  3-phenylhydantoincarboxylate,  boiling  with 
20%  hydrochloric  acid  converting  it  into  3-phenylhydantoin. 
Dimethyluramil  condenses  with  allylcarbimide  in  the  presence  of 
A-potassium  hydroxide  solution  to  yield  1  : 3-dimethyl-9-allyl- 
\p-uric  acid,  m.  p.  190°  (decomp.),  which  when  boiled  with  concen¬ 
trated  hydrochloric  acid  is  converted  into  1  :  o-ddmethyl-9-allylnric 
acid,  not  melting  below  280°.  Phenylmethylhydantoic  acid  has  m.  p. 
150°  (cf.  Paal  and  Ganser,  A.,  1895,  i,  224,  give  102°).  J.  W.  B. 

Action  of  Alkali  on  Substituted  Uric  Acids.  III.  1  :  3  :  7  :  9- 
Tetramethyluric  Acid  and  1:3:  9-Trimethyluric  Acid.  E.  S. 

Gatewood  ( J .  Amer.  Chem.  Soc .,  1925,  47,  2181 — 2189). — The 
data  concerning  the  relative  acidity  of  the  hydrogen  atoms  in  uric 
acid  (cf.  Biltz  and  Herrmann,  A.,  1921,  i,  691)  and  their  stability 
towards  Ar-potassium  hydroxide  solution  are  correlated,  and  it  is 
shown  that  the  decomposition  of  substituted  uric  acids  by  alkalis 
depends  (1)  on  the  salt-forming  power  of  the  acid,  the  least  acidic 
being  the  most  unstable ;  (2)  whether  the  substituent  is  in  the 

pyrimidine  or  glyoxaline  ring,  the  former  being  the  first  one  attacked, 
and  hence  substitution  in  position  1  increases  the  instability  more 
than  in  position  7.  The  primary  decomposition  product  is  the 
same  in  all  cases,  viz.,  the  hydantoylmethylamide,  but  on  further 
decomposition  tetrasubstituted  uric  acids  yield  hydantoins,  whilst 
1:3:  9-trisubstituted  acids  yield  carbamides.  Tetramethyluric 
acid  is  instantly  decomposed  by  boiling  alkali,  yielding  methyl- 
amine,  carbon  dioxide,  and  1  :  3-dimethylhydantoyl methylamide 
(cf.  Biltz,  A.,  1910,  i,  522),  whilst  1:3:  9-trimethyluric  acid  is 
readily  decomposed,  giving  methylamine,  carbon  dioxide,  and 
3-methylhydantoylmethylamide  (cf.  Biltz,  A.,  1913,  i,  1376),  which 
is  hydrolysed  by  sodium  hydroxide  to  methylamine,  oxalic  acid, 
and  methylcarbamide.  Attempts  to  isolate  an  intermediate  product 
indicative  of  the  point  at  which  the  uric  acid  molecule  is  first 
ruptured  were  unsuccessful.  J.  W.  B. 

Oxidation  of  Uric  Acid  Glycols.  K.  H.  Slotta  (J.  pr.  Chem., 
1925,  [ii],  110,  264 — 272). — The  author  deduces,  from  collected  data, 
the  following  mechanism  for  the  breakdown  of  uric  acid  glycols  (I) : 

NH-CO-C(OH)-NR>ro  .NH-CO— (AO^-NR^A 

CO*NH*C(OH)dSTt  CO-NH2  CO - NR^ 

(I.)  (II.) 


C02H-C(OH)-NR>co 

CO - NR 

(in.) 

and  ,VI->  CONR>C0 

VOL.  CXXVUJ.  i. 


CONR>C0  ^  CONHR  o2 

CO -NR  CO-NHR  2 

(IV.)  (V.) 

wm  coonh4  NH2>co 

CO - NR  '  ; 
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The  formation  of  hydroxyhydantoylcarbamide  (II)  (cf.  Biitz  and 
Topp,  A.,  1911,  i,  693)  is  followed  by  loss  of  the  side-chain  with 
production  of  the  corresponding  carboxylic  acid  (III).  Formation 
of  this  compound  is  inferred  from  the  production  of  hydantoin  by 
hydriodic  acid  reduction  of  uric  acid  glycols  (cf.  Biitz  and  Heyn, 
A.,  1912,  i,  589)  and  from  their  oxidation  in  mineral  acid  solution 
to  parabanic  acids  (IV)  and  (VI)  (cf.  Biitz  and  Sehauder,  A.,  1924, 
i,  569).  The  breakdown  process  is  carried  further  by  oxidation 
in  neutral  solution,  when  ammonium  carbonate  formed  by  hydrolysis 
of  the  side-chain  reacts  with  the  parabanic  acids  as  they  arise. 
Unsubstituted  and  monoalkylparabanic  acids  yield,  in  presence 
of  weak  alkali,  salts  of  oxaluric  acid  (VII)  (cf.  Menschutkin,  A., 
1874,  1889),  whereas  dialkylparabanic  acids  give  symmetrical 
dialkyloxamides  (V)  (cf.  Behrend  and  Fricke,  A.,  1903,  i,  739). 
The  author  is  unable  to  detect  intermediate  products  in  the  oxid¬ 
ation  of  the  unsubstituted  glycol,  the  9-alkyl-,  and  7  :  9-dialkyl- 
uric  acid  glycols  with  hydrogen  peroxide  in  the  cold,  but  obtains 
ammonium  oxalurate,  ammonium  alkyloxalurates,  and  symmetrical 
dialkyloxamides,  respectively.  The  formation  of  these  compounds 
must  be  regarded  as  an  indication  of  the  intermediate  production 
of  parabanic  acids  in  the  breakdown  of  uric  acid  glycols.  M.  J. 

Tautomerism  of  Dyads.  IV.  Evidence  of  the  Tautomeric 
Mobility  of  Oximes.  J.  P.  Griffiths  and  C.  K.  Ingold  ( J .  Chem. 
Soc.,  1925,  127,  1698 — 1708). — l-Hydroxy-2  :  3-benzoxazine  (I), 
m.  p.  114 — 115°,  is  obtained  when  a  methyl-alcoholic  solution  of 
phthalaldehyde  is  treated  with  aqueous  hydroxylamine,  and  the 
reaction  mixture  extracted  with  ether  after  a  few  minutes.  When 
treated  with  semicarbazide  or  p-nitrophenylhydrazine,  this  yields 
phthalaldehyde-\-oxime-2-semicarbazone,  m.  p.  235°  (decomp.),  and 
phthalaldehyde-\-oxime-2-p-nitrophenylhydrazone,  m.  p.  175°  (de¬ 
comp.),  respectively,  the  formation  of  these  derivatives  affording 
evidence  of  the  tautomeric  relationship  between  phthalaldehyde  - 
monoxime  (Ia)  and  the  ring  compound  (I),  and  illustrates  the 
structural  analogy  of  the  latter  with  the  reducing  sugars.  When 
boiled  with  methyl  alcohol,  preferably  in  presence  of  a  trace  of 

CH 

,,  v  /'VAn  __  /^ch:no[H]  __  /\ch:n[H]:o 
1  j  \/\/°  l^JCHO 

CH-0[H]  (Ia.)  (IB.) 

hydrochloric  acid,  (I)  yields  l-methoxy-2  :  3-benzoxazine,  m.  p.  77°, 
which  is  also  obtained  when  phthalaldehyde  and  hydroxylamine 
are  allowed  to  stand  in  methyl-alcoholic  solution,  and  when  hydroxy- 
fsoindole  oxide  (see  below)  is  digested  with  faintly  acid  methyl 
alcohol  for  several  days.  The  methoxy  derivative  is  devoid  of 
aldehydic  properties.  \-Ethoxy-2  :  3-benzoxazine,  obtained  analog¬ 
ously,  is  described. 

When  an  ethereal  solution  of  (I)  is  shaken  with  aqueous  potassium 
permanganate  containing  excess  of  magnesium  sulphate,  o-carb- 
oxybenzaldoxime  and  its  anhydride  are  obtained,  a  preponderance 
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of  the  latter  indicating  a  greater  stability  of  the  ring  phase  in  the 
above  tautomerisation. 

l(or  3 ) - Hydroxyisoindole-2-oxide  (II),  m.  p.  181°,  is  obtained  as 
in  the  preparation  of  (I),  the  proportions  in  which  (I)  and  (II) 
are  formed  in  this  reaction  being  apparently  fortuitous,  except 
that  alkalis  and  high  temperature  favour  the  production  of  (II). 
Conversion  of  (I)  into  (II)  can  be  effected  by  allowing  the  former 
to  remain  in  solution  in  solvents  other  than  alcohols  and  ketones, 
or  by  digesting  it  with  sodium  carbonate,  a  change  which  probably 
proceeds  by  ring  closure  of  the  second  oxime  form  (Ib).  Treat¬ 
ment  of  (II)  with  ^-nitrophenylhydrazine  affords  the  above  p-nitro- 
phenylhydrazone,  a  reaction  consistent  with  structure  (II).  The 
C(H)*OH  C*0[H]  c:o 


(II.) 


n:o 


n:o  (i1a- 


CH(H) 


N*0[H] 


CH0 


formation  of  a  sodium  salt  (yellow)  and  an  iron  salt  (intense  violet) 
is  evidence  for  the  existence  of  the  tautomeric  form  (IIa)  (cf. 
also  Ingold  and  Piggott,  T.,  1922,  121,  2381),  whilst  further 
tautomerisation  to  (Hb)  (cf.  Bamberger,  A.,  1922,  i,  770)  is  indi¬ 
cated  by  the  formation  of  N -methoxyphthalimidine,  m.  p.  74°, 
when  the  wo  indole  oxide  is  treated  with  methyl  iodide  in  presence 
of  sodium  methoxide.  The  A-methoxy  derivative  yields  phthal- 
imidine  on  reduction  w’ith  tin  and  hydrochloric  acid,  whilst  on 
oxidation  with  potassium  permanganate  a  mixture  of  phthalimide 
and  hydroxy woindole  oxide  is  obtained.  l(or  3 ) -  M ethoxyisoindole - 
2-oxide,  derived  from  (II)  or  (Ha),  m.  p.  52°  after  softening  at 
48°,  is  obtained  as  a  by-product  in  the  above  methylation.  On 
reduction  with  zinc  dust  and  ammonium  chloride  in  methyl-alcoholic 
CH-OMe  C-OMe 


(Hi. 


(IIIA.) 


solution  it  affords  o -methylphthalimidine  (III)  or  (IIIa),  m.  p.  about 
40°  (not  recrystallised),  whilst  oxidation  with  permanganate  yields 
phthalimide.  F.  G.  W. 

Stereoisomeric  Azo-dyes.  G.  T.  Morgan  and  D.  G.  Skinner 
(J.  Chem.  Soc.,  1925,  127,  1731 — 1742). — The  diphenyl- Py-di- 
amino-7i-butane  obtained  by  heating  Py-dibromo-w-butane  with 
aniline  (cf.  Trapesonzjanz,  A.,  1893,  i,  79)  is  a  mixture  of  dl-  (I), 
Me-CH-NHPh  ,  /TT,  Me-CH-NHPh  .  _ 

NHPh-CH-Me  ’  and  meS *  (II)’  Me-6H-NHPh'  ISOmerldeS'  The 
former,  greatly  preponderating,  is  separated  by  repeated  crystal¬ 
lisation  of  the  picrate,  m.  p.  136 — 137°  (from  benzene),  or  the 
sulphate,  m.  p.  182°  (from  alcohol);  the  latter  can  be  obtained  by 
conversion  of  the  residual  diamines  into  the  Trcesonitrosoamine, 
m.  p.  125°,  with  subsequent  reduction  to  the  diamine  and  final 
recrystallisation  of  the  rae-sosulphate,  m.  p.  206°. 
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When  coupled  with  benzene-p-diazoniumsulphonate,  (I)  affords 
dl-di-4'-sulphobenzenedis-4:-azodiphenyl-$y-diamino-n-butane ,  dark 
red,  decomp,  at  194°  {potassium  salt,  orange).  The  aqueous  dye- 
bath  does  not  develop  optical  activity,  but  when  glacial  acetic  acid 
is  used  as  solvent  (cf.  Porter  and  Ihrig,  A.,  1923,  i,  1027)  the  bath 
assumes  slight  lsevorotation  after  72  hrs.  The  distrychnine  salt, 
yellow,  decomp,  at  179°,  [a]^,  —308-3°  in  alcohol,  affords,  on 
treatment  with  aqueous  potassium  carbonate,  the  1  -potassium 
salt,  [a]g^3  —206°.  The  more  soluble  fractions  of  the  strychnine 
salt  were  viscid  and  did  not  yield  the  d-potassium  salt.  The 
cinchonidine  salt,  decomp,  at  176°,  is  resolvable  by  fractional 
crystallisation  into  the  salts  of  the  d-  and  Z-aeids,  [a]^  — 272° 
and  [a]^3  —58-4°,  respectively,  from  which  the  above  Z-potassium 
salt,  [a]g®^  —176-1°,  and  the  d -potassium  salt,  [a]^  +167-8°, 
respectively,  are  obtained  by  the  action  of  potassium  carbonate. 
The  morphine  salt,  charring  at  184°,  cinchonine  salt,  decomp,  at 
192°,  and  the  nonerystalline  dibrucine  and  codeine  salts  are  described, 
meso  -  Di  -  4'  -  sulphobenzenedis  -  4  -  azodiphenyl  -  (3y  -  diamino-n  -  butane 
{potassium  salt)  is  obtained  similarly  from  (II).  This  acid  and  its 
salts  are  more  stable  and  less  soluble  than  the  above  racemoid 


compounds.  The  rates  of  absorption  of  the  above  d -,  dl-,  1-,  and  meso- 
dyes  by  wool  are  in  the  order  named,  although  the  differences  are 
too  slight  for  direct  optical  measurement  of  preferential  absorption, 
dl  -  trans  -  2'-  Carboxybenzene-  4  -  azodiphenyl  -  [iy  -  diamino  -  n  -  butane 


Me*CH*NH*C6H4*NIN*CeHvC02H  ,  ,  ,  ,  , 

NHPh-CHMe  ’  da*  red'  de0°mP'  at 


113°,  obtained  from  (I)  and  diazotised  anthranilic  acid,  does  not 
develop  optical  activity  in  the  course  of  dyeing  wool.  The  strychnine 
salt,  decomp,  at  121°,  yields  the  salt  of  the  l- acid,  [a]g?08  — 80-5°, 
on  repeated  crystallisation.  Decomposition  of  the  latter  with 
ammonium  carbonate  affords  the  corresponding  ammonium  salt, 
[a](3708  -—43-7°.  Salts  of  the  d-acid  could  not  be  isolated,  dl-cis- 
2'-CarboxybenzeneA-azodiphenyl-$y-diamino-n-butane  (IV), 
Me-CH-NH-C6H4-N:N-C6H4-C02H 
Me-CH-NHPh 


red,  decomp,  at  116°,  is  obtained  similarly  from  (II).  The  above 
cis-  and  trans -dl- forms  are  absorbed  by  wool  at  practically  the 
same  rates  from  the  dye-bath.  The  trans-l- form  is  absorbed  more 
slowly,  the  differences  observed  being  considerably  greater  than  in 
the  case  of  the  above  sulphonic  derivatives. 

dZ-Diphenyl+y-diamino-n- butane  does  not  yield  simple  sulphonic 
acids  when  treated  with  oleum  or  chlorosulphonic  acid.  F.  G.  W. 


p-Arsinobenzeneazophthaleins.  W.  G.  Christiansen  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2244 — 2249). — By  the  addition  of  a  solution 
of  y>-arsinobenzenediazonium  chloride  to  an  equivalent  quantity 
of  a  phthalein  in  alkaline  solution,  coupling  takes  place,  probably 
in  the  o-position  to  the  phenolic  hydroxyl  group,  the  product  being 
a  mixture  of  the  unchanged  phthalein  and  its  mono-  and  di-arsino- 
benzeneazo  derivatives,  which  may  be  resolved  by  fractional  pre¬ 
cipitation  from  an  aqueous  alkaline  solution  with  alcohol.  From 
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the  appropriate  phthalein  the  following  are  obtained  :  oA-arsino- 
benzeneazo-  and  o  :  o'-diA-arsinobenzeneazo-phenolphthalein ;  o-4- 

arsinobenzeneazo-  and  o  :  o'-diA-arsinobenzeneazo-phenoltetrachloro- 
phthalein ;  oA-arsinobenzeneazo-  and  o  :  o' -diA-arsinobenzeneazo- 
fluorescein ;  oA-arsinobenzeneazo-  and  o  :  o' -diA-arsinobenzeneazo- 
dibromofluorescein.  Phenols  ulphonephthalein  yielded  a  mixture 
which  was  not  readily  separated.  All  the  products  are  coloured, 
amorphous  powders,  the  introduction  of  one  or  two  p-arsinobenzene- 
azo  groups  into  a  colourless  phthalein  producing  an  orange  or  a 
brown  coloration  (cf.  Sen  and  Sett,  A.,  1924,  i,  336).  The  products 
are  trypanocidally  inactive  and  are  not  indicators.  J.  W.  B. 

Synthesis  of  Arylazoaldoximes.  T.  K.  Walker  (J.  Chem. 
Soc.,  1925,  127,  I860 — 1863). — The  action  of  diazonium  salts  and 
nitrous  acid  on  monoalkylated  malonic  acids  results  in  a  nearly 
quantitative  yield  of  arylazoalkylformaldoximes  :  CHR(C0.1H)2+ 
N2Ar-OH  — >  C02H-CR:N-NHAr  — >  OH-NICR-NINAr.  ‘  Benz- 
eneazobenzylformaldoxime,  m.  p.  144°  ( phenylcarbamate ,  m.  p.  154°; 
benzoate,  m.  p.  144 — 145°),  is  prepared  by  adding  a  solution  of 
benzylmalonic  acid  and  sodium  acetate  to  a  diazobenzene  solution, 
and  after  5  mins,  adding  a  cooled  2%  aqueous  solution  of  nitrous 
acid.  It  is  also  prepared  by  treating  phenylpyruvic  acid  phenyl- 
hydrazone  (obtained  by  coupling  ethyl  benzylacetoacetate  with 
diazotised  aniline  and  hydrolysing  the  resulting  ester)  with  nitrous 
acid,  p -Tolueneazoallylformaldoxime,  m.  p.  93°,  is  similarly  obtained 
from  p-diazotoluene,  and  p -tolueneazobenzylformaldoxime,  m.  p. 
144°  (crystallographic  measurements  recorded ;  phenylcarbamate, 
m.  p.  152 — 153°),  from  phenylpyruvic  acid  p-tolylhydrazone,  m.  p. 
158°  ( ethyl  ester,  m.  p.  72°).  Benzeneazobenzaldoxime  is  obtained 
with  difficulty  by  the  action  of  nitrous  acid  on  phenylglyoxylic 
acid  phenylhydrazone,  m.  p.  163°.  C.  H. 


Action  of  Halogens  on  m-  and  p-Nitrobenzaldehydephenyl- 
hydrazones.  F  D.  Chattaway  and  A.  J.  Walker  (J.  Chem.  Soc., 
1925,  127,  1687—1698;  cf.  Chattaway,  T.,  1908,  93,  852;  1909, 
95,  958,  1065;  Biilow  and  Huss,  A.,  1918,  i,  314). — When  excess 
of  chlorine  is  passed  into  a  chloroform  suspension  of  m-  or  p-nitro- 
benzaldehydephenylhydrazone,  the  reaction  takes  the  following 
course,  each  nuclear  chlorination  being  probably  preceded  by 
chlorination  of  the  a-imino  group  (R=C6H4*N02)  : 


if  nh-n:chr 


NH-NiCHR  NH-NICC1R 

Cl  ^  /\ci 


Cl  Cl  | 

nh-n:ccir  nh-n:ccir 


Cl 


Cl 


Cl 


Cl  Cl 
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The  monochloro  compounds  have  not  been  isolated.  The  action 
of  bromine  in  acetic  acid  is  similar  but  less  energetic,  and  tribromin- 
ation  of  the  nucleus  does  not  occur.  Bromo-m-  and  -p-nitrobenz- 
aldehyde-2  :  4  :  6-tribromophenylhydrazones  are,  however,  easily 
prepared  by  direct  bromination  of  the  2:4:  6-tribromophenyl¬ 
hydrazones,  and  this  method  may  also  be  used  for  the  preparation 
of  other  w-bromo-halogenated  hydrazones.  The  dibromo-w- 
bromides  were  previously  obtained  by  Ciusa  and  Vecehiotti  (A., 
1916,  i,  437). 

The  w-halogen  derivatives  react  with  sodium  acetate  in  boiling 
acetic  acid,  forming  a-acetyl-^-nitrobenzoyl  derivatives  of  the 
halogenated  phenylhydrazines,  and  with  aqueous-alcoholic  ammonia 
to  give  hydrazidines,  NO2*C0H4*C(NH2)!  X’NHAr.  Hydrolysis  of 
the  acetylated  products  gives  m-  and  ^-nitrobenzoic  acids  entirely 
free  from  halogen.  The  constitution  is  further  confirmed  by 
synthesis  from  nitrobenzoylarylhydrazines  and  acetic  anhydride. 
The  following  new  compounds  are  described  (the  two  m.  p.  refer 
respectively  to  the  m-nitro  and  the  ^-nitro  derivatives)  : 

<jj-Chloro-m-  and  -p-nitrobenzaldehydearylhydrazones  :  p -chloro- 
phenyl,  m.  p.  130°  (impure),  and  213°;  2:4 -dichlorophenyl,  m.  p. 
158°,  and  199°;  2:4:6 -trichlorophenyl,  m.  p.  157°,  and  164°. 
w-Bromo-m-  and  -p-nitrobenzaldehydearylhydrazones ;  p -bromo- 
phenyl,  m.  p.  146-5°,  and  224°;  2:4 -dibromophenyl,  m.  p.  179°, 
and  214° ;  2:4:  6 -tribromophenyl,  m.  p.  173°  (m-nitro) ;  p -chloro- 
phenyl,  m.  p.  133°  (m-nitro).  a- Acetyl- (5-m-  and  -p-nitrobenzoyl- 
arylhydrazines ;  p -chlorophenyl,  m.  p.  167°  (£>-nitro) ;  p -bromo- 
phenyl,  m.  p.  169 — 170°  (p-nitro;  m-nitro  compound  amorphous); 
2  :  4-dichlorophenyl,  m.  p.  155 — 156°,  and  158°;  2:4 -dibromo¬ 

phenyl,  m.  p.  169°,  and  201 — 202°;  2  :  4  :  ^-trichlorophenyl,  m.  p. 
143°,  and  121°;  2  : 4  :6 -tribromophenyl,  m.  p.  180°  (m-nitro). 

m-  and  p-Nitrobenzenylarylhydrazidines ;  p -chlorophenyl,  m.  p. 
150°  (m-nitro) ;  p -bromophenyl,  m.  p.  145°,  and  155°  [ hydrochlorides , 
m.  p.  200°  (decomp.),  and  210°  (decomp.)];  2:4 -dichlorophenyl, 
m.  p.  154°  (m-nitro)  [hydrochloride,  m.  p.  220°  (decomp.)] ;  2  :  4 -di¬ 
bromophenyl,  m.  p.  182°  (decomp.),  and  175°  [hydrochlorides,  m.  p. 
225°  (decomp.),  and  200°  (decomp.)];  2:4:  6- trichlorophenyl ,  m.  p. 
194°,  and  157°  [hydrochlorides,  m.  p.  230°  (decomp.),  and  260° 
(decomp.)]. 

The  following  substances  were  prepared  in  order  to  confirm  the 
structure  of  the  above  compounds :  Acetyl-rn-nitrobenzaldehyde- 
2:4:  6 -trichloro-  and  -tribromo-phenylhydrazones ,  m.  p.  204°,  and 
230°,  respectively;  fi-nitrobenzoyl- 2  :  4  :  6 -trichlorophenylhydrazi nes , 
m.  p.  205°  ( meta ),  and  203°  (para) ;  $-m-nitrobenzoyl-2  :  4 -dichloro- 
phenylhydrazine,  m.  p.  196° ;  $-nitrobenzoyl-2  :  4-dibromoph eriyl- 
hydrazines,-m.  p.  210°  (meta),  and  227°  (para).  These  nitrobenzoyl 
compounds  are  converted  by  phosphorus  pentachloride  into  w-chloro- 
nitrobenzaldehydearylhydrazones.  C.  H. 

Colours  Produced  by  the  Action  of  Sulphuric  Acid  on 
Some  Hydrazones.  F.  D.  Chattaway,  S.  J.  Ireland,  and  A.  J. 
Walker  (J.  Chem.  Soc.,  1925,  127,  1851 — 1855). — Intense  blue 
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colorations  are  observed  when  the  aldehyde  or  ketone  compounds 
of  4 : 4/-dihydrazinodiphenyl,  of  p-iodophenylhydrazine,  and  of 
4-iodo-2-methylphenylhydrazine  are  dissolved  in  concentrated 
sulphuric  acid.  These  are  probably  due  to  the  formation  of  quinonoid 

salts,  e.g.,  annexed  formula.  In 
the  case  of  the  nitrobenzylidene 
derivatives,  quinonoid  alkali  salts 
of  the  aci-isomerides  are  possible, 
and  intense  colorations  are  here 
produced  also  by  alcoholic  potass- 
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ium  hydroxide.  The  o-nitro  derivative  gives  a  green,  the  m-nitro  a 
brown,  and  the  p-nitro  a  blue  indistinguishable  from  the  colour 
in  sulphuric  acid. 

The  following  diphenylene-4  :  4'-dihydrazones  are  described  (aH 
decompose  at  the  m.  p. ;  the  colours  in  sulphuric  acid  are  indicated 
in  brackets)  :  benzaldehyde,  m.  p.  283°  (cobalt-blue) ;  salicylaldehyde, 
m.  p.  264°  (indigo-blue) ;  anisaldehyde,  m.  p.  248°  (bright  green) : 
cinnamaldehyde,  m.  p.  253°  (sap-green);  acetophenone,  m.  p.  250° 
(heliotrope);  benzophenone,  m.  p.  145°  (violet);  pyruvic  acid,  m.  p. 
225°  (orange-red,  becoming  magenta  in  a  few  seconds) ;  o-nitro- 
benzaldehyde,  in.  p.  247°  (cobalt-blue) ;  m -nitrobenzaldehyde,  m.  p. 
257°  (cobalt-blue);  p-nitrobenzaldehyde,  m.  p.  275°  (cobalt-blue), 
o-,  m-,  and  p-Nitrobenzaldehyde-p-iodophenylhydrazones  and 
A-iodo-2-methylphenylhydrazones  give  transiently  a  yellow  colour  in 
sulphuric  acid,  quickly  changing  to  intense  cobalt-blue.  With  o- 
and  w-iodophenylhydrazones  only  yellow  or  orange  solutions  are 
obtained  in  sulphuric  acid,  but  with  alcoholic  potassium  hydroxide 
the  usual  green  (o-nitro)  and  blue  (p-nitro)  result.  C.  H. 

Chemical  Tests  of  Arsenobenzen.es,  especially  the  “DM 
Index.”  A.  Patta  (Boll.  Chim.  Farm.,  1925,  64,  417 — 424). — 
[Cf.  B.,  1925,  826.]  T.  H.  P. 


Synthesis  of  N  :  iV'-Dimethylenesulphonates  of  o-,  m-,  and 
jp-Diaminoarsenobenzene.  H.  Kashima  ( J .  Amer.  Chem.  Soc., 
1925,  47,  2207 — 2211). — An  improved  method  for  the  preparation 
of  o-aminophenylarsinic  acid  (cf.  Benda,  A.,  1912,  i.  63)  is  the 
reduction  of  the  corresponding  nitro  compound  by  means  of  4% 
sodium  amalgam  and  methyl  alcohol.  By  reduction  of  o-,  m-,  and 
p-aminophenylarsinic  acids  with  hypophosphorous  acid,  using 
potassium  iodide  as  a  catalyst,  are  obtained  2  :  2'-diaminoarseno- 
benzene  (cf.  Fichter  and  Elkind,  A.,  1914,  i,  444),  3  :  3 '  -diamino  - 
arsenobenzene, yellow  powder  ( dihydrochloride  described),  and  4  :  4'-di- 
aminoarsenobenzene,  whilst  the  first  of  these  compounds  is  also 
obtained  by  the  direct  reduction  of  o-nitrophenylarsinic  acid  with 
sodium  hyposulphite.  These  compounds  condense  with  formalde¬ 
hyde  and  sodium  hydrogen  sulphite  (cf.  Voegtlin  and  Johnson,  A., 
1923,  i,  70)  to  yield  the  corresponding  2  :  2'-,  3  :  3'-,  and  4  :  4 ' -di- 
aminoarsenobenzene  N  :  N ' -dimethylenesulphonates .  J.  W.  B. 

Arseno-metallic  Compounds.  IV.  Silver  Salvarsan.  A. 

Binz,  H.  Bausch,  and  E.  Urbschat  (Z.  angew.  Chem.,  1925,  38, 
740 — 743;  cf.  ibid.,  1923,  36,  551). — The  constitutions  suggested  by 


i.  1196 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Ehrlich  and  Karrer  (A.,  1916,  i,  95),  Binz,  Bauer,  and  Hallstein 
(A.,  1920,  i,  401),  and  Gray  (T.,  1923,  123,  635)  fail  to  account  for 
the  properties  of  silver  salvarsan.  It  is  not  a  colloidal  solution  of 
silver  chloride,  hydroxide,  or  oxide  in  salvarsan,  since  it  gives  no 
trace  of  nitrogen  when  treated  with  hydrazine  hydrate.  The 
compound  of  salvarsan  with  cupric  chloride,  on  addition  of  sodium 
hydroxide,  gives  a  precipitate  insoluble  in  alkalis  instead  of  soluble 
sodium  salvarsan  and  colloidal  copper  hydroxide.  The  two 
“  isomerides  ”  of  silver  salvarsan  (Binz  and  Ludwig,  A.,  1923,  i, 
161)  are  found  to  be  due  to  the  incomplete  expulsion  of  the  acid 
radical  when  sodium  carbonate  is  used  in  place  of  sodium  hydroxide, 
resulting  in  the  formation  of  the  compound  (I), 

As(Ag)Cl(OH-C6H3-NH2):As-C6H3(OH)NH2. 

Silver  salvarsan  is  the  corresponding  sodium  salt  (II), 

As(Ag)(ONa)(ONa-C6H3-NH2):As-C6H3(ONa)NH2, 
whilst  the  brown  precipitate  obtained  by  passing  carbon  dioxide 
into  a  solution  of  silver  salvarsan  has  the  constitution  (III), 
As(Ag)(OH)(OH-C6H3-NH2):As-C6H3(OH)NH2. 

Since  this  is  a  derivative  of  arsenic  acid,  it  should  be  more  strongly 
acid  than  salvarsan  base,  as  is,  in  fact,  the  case,  whereas  according 
to  Ehrlich  and  Karrer’s  co-ordination  structure  ( loc .  cit.)  it  should 
be  more  basic.  The  formation  of  silver  salvarsan  by  an  oxidative 
addition  of  silver  nitrate  without  production  of  metallic  silver  is 
an  unusual  reaction,  but  silver  salvarsan  itself  shows  unusual 
behaviour  in  giving  a  silver  mirror  only  in  the  presence  of  atmo¬ 
spheric  oxygen.  This  is  probably  analogous  to  the  formation  of 
silver  iodide  and  not  silver  chloride  by  the  action  of  iodine, 
indicating  that  the  silver  and  the  chlorine  atoms  are  already 
separated  in  the  monosilver  chloride  (I). 

The  following  compounds  are  described :  4  : 4'-Dihydroxy- 

3  :  3'-diaminoarsenobenzene  monosilver  chloride  (I) ;  4  :  4:' -di¬ 

hydroxy-3  :  3' -diaminoarsenobenzene  monosilver  hydroxide  (III) ; 

4  :  4' -dihydroxy -3  :  3' -diaminoarsenobenzene  monosilver  chloride  di- 
hydrochloride,  dinitrate,  and  sulphate,  obtained  either  from  (I)  or  from 
an  alkaline  solution  of  (III)  by  the  action  of  the  appropriate  acid. 

C.  H. 

Arylselenog-lycollic  Acids.  G.  T.  Morgan  and  W.  H.  Porritt 
( J .  Chem.  Soc.,  1925,  127,  1755 — 1759). — Arylselenomercaptans, 
prepared  by  Taboury’s  method  (A.,  1903,  i,  748)  from  magnesium 
aryl  halides  and  selenium,  condense  with  sodium  chloroacetate  in 
aqueous-alcoholic  solution  to  form  arylselenoglycollic  acids,  which, 
unlike  the  thioglycollic  acids,  show  no  tendency  to  cyclise  by 
alkaline  fusion  or  by  treatment  with  sulphuric  acid.  They  are 
oxidised  by  25%  hydrogen  peroxide  to  arylselenoxyglycollic  acids, 
Ar,Se0*CH2,C02H,  and  combine  with  halogens  directly  to  form 
additive  compounds. 

Phenylselenoglycollic  acid  has  m.  p.  40°,  b.  p.  160°/750  mm. 
{potassium  and  copper  salts  described),  p -Bromophenylseleno- 
glycollic  acid ,  m.  p.  127°  ( sodium ,  silver,  and  copper  salts  described), 
is  converted  by  hydrogen  peroxide  into  p -bromophenylselenoxy - 
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glycollic  acid,  m.  p.  187°  ( sodium ,  'potassium,  ammonium,  and  copper 
salts  described),  and  with  bromine  in  dry  chloroform  yields  a 
dibromide,  decomp.  120 — 130°,  and  a  tetrabromide,  decomposing 
when  warmed,  p -Tolylselenogly collie  acid,  m.  p.  98°  ( sodium , 
potassium,  ammonium,  and  copper  salts  described),  may  similarly  be 
converted  into  p-tolylselenoxyglycollic  acid,  m.  p.  165°,  and  p -tolyl¬ 
selenogly  collie  acid  dibromide,  decomp.  90 — 100°,  and  tetrabromide, 
decomposing  on  warming.  The  selenoxy-acids  and  the  di-  and 
tetra-bromides  liberate  iodine  from  aqueous  potassium  iodide. 

C.  H. 

Preparation  of  Mercury  Derivatives  of  Phenols  Substituted 
in  the  Nucleus.  Saccharin -Fabrik  Akt.-Ges.  vorm.  Fahlberg, 
List,  &  Co.  (D.R.-P.  410969;  from  Chem.  Zentr.,  1925,  i,  2407). — 
The  following  new  compounds  are  mentioned  :  sodium  mercuri- 
sulphophenoxide,  C6H4(0Na)*HgS03Na ;  sodium  mercurisulpho- 
tolyloxide ;  cresolmercurisulvhonic  acid ;  vhenolmercurisidphonic 
acid.  G.  W.  R. 

Aromatic  Derivatives  of  Germanium.  G.  T.  Morgan  and 
H.  D.  K.  Drew  (/.  Chem.  Soc.,  1925,  127,  1760— 1768).— When 
germanium  tetrabromide  is  treated  in  dry  ether  with  a  large  excess 
(36  mols.)  of  magnesium  phenyl  bromide  there  are  obtained  tetra- 
phenylgermane,  GePh4,  m.  p.  230 — 231°,  volatile  without  decom¬ 
position,  and  triphenylgermanium  bromide,  m.  p.  138°,  together  with 
less  phenylated  products.  With  8  mols.  of  the  reagent  in  chloroform, 
there  are  also  isolated  a  little  triphenylgermanium  oxide,  m.  p. 
182 — 183°,  obtained  more  easily  from  the  bromide  by  boiling  with 
silver  nitrate,  and  phenylgermanonic  or  germanibenzoic  acid, 
Ph'Ge02H.  Triphenylgermanium  bromide  becomes  the  main 
product  when  5  mols.  of  Grignard  reagent  are  used,  and  from  the 
residual  oil  (chiefly  diphenylgermanium  dibromide),  after  hydrolysis 
with  silver  nitrate  there  are  isolated  (i)  a  compound,  m.  p.  277 — 278°, 
probably  3GePh20,(GePh0)20,  (ii)  tetra-anhydrotetrakisdiphenyl- 

germanediol,  O^QeP^'O'GePh2^^’  m-  P-  218°,  (iii)  an  amorphous 

compound,  m.  p.  260°,  also  obtainable  by  hydrolysis  of  the  oily 
bromide  prepared  from  (ii)  by  the  action  of  hydrobromic  acid, 
(iv)  triphenylgermanium  oxide,  and  (v)  irianhydrotetrakisdiphenyl- 
germanediol,  (HOGePh^OGePhg^O,  m.  p.  149°  (crystallo¬ 
graphic  measurements  by  T.  V.  Barker  are  recorded  for  the  tri- 
and  tetra-anhydro  compounds).  By  the  action  of  “  molecular  ” 
sodium  in  xylene,  triphenylgermanium  bromide  is  converted  into 
hexaphenyldigermane,  m.  p.  340°,  which  gives  no  indication  of 
dissociation  in  solution.  The  determination  of  germanium  in  these 
compounds  is  described.  As  a  by-product  of  the  action  of  aqueous- 
alcoholic  silver  nitrate  on  the  lower  phenylated  products  there  was 
obtained  an  intensely  yellow  and  more  soluble  form  of  p-nitro- 
phenol,  m.  p.  106 — 112°,  consisting  probably  in  part  of  an  aci- 
isomeride. 

The  oxygenated  germanium  compounds  resemble  the  corre- 
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sponding  silicon  compounds,  but  show  less  tendency  to  form  syrups, 
colloids,  and  infusible  mixtures.  C.  H. 

Bile  Pigments.  IX.  H.  Fischer  and  G.  Niemann  (Z. 
physiol.  Chern.,  1925,  146,  196 — 218). — The  preparation  of  meso- 
bilirubin  from  bilirubin  (A.,  1924,  i,  1092)  has  been  simplified  and 
the  yield  improved  b}^  carrying  out  the  hydrogenation  in  the  boiling 
water-bath  instead  of  in  the  cold.  From  the  mesobilirubin  so 
obtained  there  was  prepared  a  copper  salt,  C26H30O7N3Cu,  prisms, 
m.  p.  above  350°  ;  on  treatment  with  5  mols.  of  bromine  in  chloroform 
and  acetic  acid,  mesobilirubin  gives,  in  small  yield,  a  bromo  deriv¬ 
ative.  The  by-product  in  the  preparation  of  mesobilirubin  obtained 
by  Fischer  (A.,  1915,  i,  148)  has  m.  p.  300° ;  it  could  not  be  esterified, 
and  on  oxidation  with  nitric  acid  it  gave  methylethylmaleimide. 
The  condensation  product  of  mesobilirubin  with  benzaldehyde 
(A.,  1924,  i,  1092)  remained  unchanged  on  attempted  hydrogenation 
in  presence  of  platinum  and  on  heating  at  195°  with  sodium  metli- 
oxide ;  on  reduction  with  hydriodic  acid  in  glacial  acetic  acid,  it 
gave  a  crystalline  product  which  titrated  as  a  monobasic  acid 
(M,  387),  could  not  be  esterified,  showed  no  optical  activity,  and  on 
oxidation  with  nitric  acid  gave  an  acid  fraction  which  was  probably 
benzoic  acid  and  an  alkaline  fraction  (unidentified).  The  results 
suggest  that  the  effect  of  the  hydriodic  acid  was  to  reduce  the 
hydroxyl  group  of  bilirubinic  acid. 

Oxidation  of  bilirubin  with  nitric  acid  gave  a  product  of  which  the 
elementary  composition  and  molecular  weight  were  in  close  agree¬ 
ment  with  those  of  methylvinylmaleimide ;  on  reduction  of  this 
substance  with  hydrogen  and  palladium,  however,  a  product  was 
obtained  which  had  m.  p.  58—60°  and  was  not  identical  with  methyl¬ 
ethylmaleimide.  In  this  connexion,  an  attempt  was  made  to 
synthesise  vinylmaleic  anhydride  by  condensation  of  ethylene 
dibromide  with  ethyl  acetoacetate,  and  subsequent  formation  of  the 
cyanohydrin  of  ethyl  bromoethylacetoacetate,  hydrolysis,  and 
elimination  of  hydrogen  bromide ;  there  was  obtained  instead, 
however,  by  the  condensation  of  2  mols.  of  ethyl  acetoacetate  with 
1  mol.  of  ethylene  dibromide,  a  substance  which,  with  phenyl- 
hydrazine,  gave  bis-{\-phenylA-methylpyrazolyl)ethane,  C22H2202N2. 

Mesobilirubinogen  was  not  affected  by  fermentation  with  yeast. 

An  alcoholic  extract  of  Penicilliopsis  clavericeformis,  Solms, 
contained  a  pigment  which  showed  an  absorption  spectrum  closely 
similar  to,  but  not  identical  with,  that  of  the  porphyrins. 

C.  R.  H. 

Superposition  of  the  Phenomena  of  Dissociation  and 
Selective  Adsorption  in  the  Case  of  Proteolytic  Diastases. 

L.  Hugounenq  and  J.  Loiseleur  ( Compt .  rend.,  1925,  181,  149 — 
151). — Diazotisation  or  condensation  with  formaldehyde  does  not 
diminish  the  proteolytic  activity  of  pepsin,  but  the  same  treatment 
(or  acetylation)  of  proteins  prevents  their  digestion  by  pepsin.  The 
converse  holds  in  the  case  of  trypsin ;  reagents  which  attack  the 
amino  group  destroy  the  activity  of  the  trypsin,  but  do  not  affect 
the  digestibility  of  proteins  by  trypsin.  Synthetic  peptides 
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(benzoylglycylglycine,  glycylglycine  ethyl  ester,  diketopiperazine) 
behave  analogously.  Pepsin  may  thus  be  represented  as  P*C02H ; 
the  negative  organic  ion  associates  itself  with  the  Na’  of  sodium 
chloride,  leaving  the  Cl'  to  exercise  its  action  on  the  amino  group 
of  the  protein.  A  converse  explanation  holds  in  the  case  of 
trypsin,  T’ NH2.  C.  H. 
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Biochemistry. 


Haemocyanin.  I.  Dissociation  Curves  of  the  Oxyhaemo- 
cyanin  in  the  Blood  of  some  Decapod  Crustacea.  E.  Stedman 
and  (Mrs.)  E.  Stedman  ( Biochem .  J.,  1925,  19,  544 — 551). — The 
affinity  of  haemocyanin  for  oxygen  in  the  blood  of  Maia,  Palinurus, 
Cancer,  and  Homarus  is  the  same.  The  dissociation  curves  of  the 
oxyhaemocyanin  present  in  the  blood  of  the  above  species  are  plotted 
from  determinations  of  the  oxygen  capacities  of  blood  equilibrated 
with  oxygen  at  various  tensions.  It  is  suggested  that  the  haemo- 
cyanins  from  these  animals  are  identical,  and  that  they  are  capable 
of  exercising  respiratory  functions  in  a  manner  similar  to  haemoglobin. 

s.  s.  z. 

Direct  Method  of  Measuring  the  Osmotic  Pressure  of 
Haemoglobin.  G.  S.  Adair. — (See  ii,  965.) 

Re-formation  of  Methaemoglobin.  I.  Experiments  in 
Vitro.  K.  Sakurai  (Arch.  exp.  Path.  Pharm.,  1925,  107,  287 — 
315). — When  a  large  part  of  the  pigment  of  fresh  defibrinated 
blood  is  converted  by  the  addition  of  a  small  amount  of  amyl 
nitrite  into  methfemoglobin,  a  spontaneous  re-formation  of  oxy- 
hsemoglobin  takes  place  on  keeping,  the  course  of  which  is  followed 
by  means  of  oxygen  capacity  measurements.  Re-formation  is 
complete  in  2  days  (bacterial  action  being  excluded),  but  it  is 
never  complete  if  the  amount  of  nitrite  exceeds  0-05%.  In  the 
presence  of  liver  or  lung  pulp,  complete  re-formation  takes  place 
in  24  hrs.  Muscle  and  spleen  pulp  accelerate,  but  to  a  less  extent, 
and  re-formation  is  not  complete.  Addition  of  sodium  thiosulphate 
also  accelerates,  but  the  rate  is  not  affected  by  addition  of  sodium 
succinate  or  of  sodium  chloride  or  by  passing  a  stream  of  air, 
hydrogen,  or  nitrogen.  Chloroform,  used  as  an  antiseptic,  does  not 
disturb  the  process.  The  acceleration  of  re-formation  is  supposed 
to  be  due  to  the  reducing  action  of  the  pulp  added.  P.  W.  C. 

Determination  of  Calcium  in  Blood.  R.  V.  Stanford  and 
A.  H.  M.  Wheatley  ( Biochem .  J.,  1925,  19,  710 — 714). — Calcium 
in  blood  and  blood  products  may  be  determined  with  a  probable 
error  of  ±5%  by  precipitating  the  proteins  with  trichloroacetic 
acid,  precipitating  the  calcium  as  calcium  oxalate  in  certain  con¬ 
ditions  as  to  pa,  and  then  dissolving  the  latter  in  acid  and 
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titrating  with  permanganate.  The  calcium  content  of  blood, 
plasma,  and  corpuscles  is  given.  S.  S.  Z. 

Determination  of  Phosphorus  Compounds  in  Blood.  R.  V. 

Stanford  and  A.  H.  M.  Wheatley  ( Biochem .  J.,  1925,  19,  697 — 
705). — The  inorganic  phosphates  are  determined  by  treating  the 
fluid  with  trichloroacetic  acid  and  filtering.  To  the  filtrate  potassium 
dihydrogen  phosphate,  acid  molybdate,  quinol,  and  sodium 
sulphite  are  added.  The  phosphorus  is  then  determined  colori- 
metrically  against  a  standard.  For  the  determination  of  total 
phosphorus  the  fluid  is  first  oxidised  with  concentrated  sulphuric 
and  nitric  acids  and  subsequently  neutral  molybdate  is  used  instead 
of  acid  molybdate.  For  the  determination  of  lipin  phosphorus,  the 
fluid  is  treated  with  a  mixture  of  alcohol  and  ether  and  filtered. 
After  evaporating  the  solvents  from  the  filtrate  it  is  submitted  to 
the  same  treatment  as  for  total  phosphorus.  S.  S.  Z. 

Distribution  of  Phosphorus  Compounds  in  Blood.  R.  V. 

Stanford  and  A.  H.  M.  Wheatley  ( Biochem .  J.,  1925,  19,  706 — 
709). — The  results  of  five  blood  analyses  are  tabulated.  The 
relative  quantities  of  the  various  types  of  phosphorus  compounds 
are  fairly  constant.  S.  S.  Z. 

Interferometric  Studies.  I.  Determination  of  the 
Refractive  Index  and  Protein  Content  of  Blood-serum  by  the 
Interferometer.  L.  Beltz  and  E.  Katjfmann  ( Z .  Min.  Med., 
1925,  101,  409 — 428 ;  from  Chem.  Zentr.,  1925,  i,  2586). — The  con¬ 
centration  and  protein  contents  of  small  amounts  of  blood  plasma 
may  be  conveniently  and  accurately  determined  by  means  of  the 
interferometer.  Mixtures  of  potassium  and  sodium  chloride  solu¬ 
tions  and  of  the  protein  and  salts  of  blood- serum  show  additive 
relationships.  G.  W.  R. 

Determination  of  Sugar  in  Small  Quantities  of  Blood. 

D.  G.  C.  Tervaert  ( Biochem .  J.,  1925,  19,  541 — 543). — A  modi¬ 
fication  of  Shaffer  and  Hartmann’s  method  (A.,  1921,  ii,  417). 

s.  s.  z. 

Reducing  Substances  of  the  Blood.  A.  Hiller,  G.  C.  Linder, 
and  D.  D.  Van  Slyke  (J.  Biol.  Chem.,  1925,  64,  625 — 638). — 
Determinations  of  reducing  substances  in  normal  blood  by  the 
methods  of  Hagedorn  and  Jensen  (A.,  1923,  ii,  265,  440)  and  of 
Folin  and  Wu  (A.,  1920,  ii,  337),  after  preliminary  removal  of 
dextrose  either  by  yeast  fermentation  or  by  spontaneous  glycolysis, 
give  results  equivalent  to  0-01 — 0-03%  of  dextrose.  The  amount 
of  these  residual  reducing  substances  is  generally  high  in  cases  of 
glomerulonephritis  with  nitrogen  retention;  by  administration  of 
insulin  to  rabbits  it  is  possible  to  reduce  the  fermentable  sugar  of 
the  blood  to  zero  without  affecting  the  other  reducing  substances. 

C.  R.  H. 

Urea  Determinations  on  Small  Quantities  of  Blood.  J. 

Patterson  (Biochem.  J.,  1925,  19,  601 — 603). — The  blood  is  re¬ 
ceived  in  potassium  dihydrogen  phosphate,  and  treated  with  urease. 
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The  ammonia  formed  is  collected  in  O-OliV-sulphuric  acid.  A 
mixture  of  methyl-red  and  methylene-blue  is  used  as  indicator. 
Accurate  results  can  be  obtained  with  0-2 — 0-5  c.c.  of  blood. 

s.  s.  z. 

Determination  of  Uric  Acid  in  Blood  Plasma.  M.  Delaville 

and  C.  Jones  ( Compt .  rend.  Soc.  Biol.,  1925,  92,  522 — 524;  from 
Chem.  Zentr.,  1925,  i,  2586). — Removal  of  the  proteins  of  blood 
plasma  by  means  of  metaphosphoric  acid  results  in  too  low  values 
being  found  for  uric  acid  in  the  filtrate.  If,  however,  the  boiling 
liquid  is  treated  with  3%  sulphuric  acid  and  submitted  to  ultra- 
filtration  after  cooling,  satisfactory  values  may  be  obtained,  using 
the  phosphotungstic  acid  colorimetric  method.  G.  W.  R. 

Use  of  Quinhydrone  Electrode  for  Determination  of  pa  of 
Serum.  G.  E.  Cullen  and  E.  Biilmann  (J.  Biol.  Chem.,  1925, 
64,  727 — 738). — The  quinhydrone  electrode  (Biilmann,  A.,  1921, 
ii,  372)  can  be  used  conveniently  for  the  determination  of  pu  of 
blood-serum  provided  that  the  latter  is  quite  free  from  hsemoglobin. 

C.  R.  H. 

Use  of  the  Glass  Electrode  in  Biochemistry.  P.  T.  Kerri  doe 

( Biochem .  J.,  1925,  19,  611 — 617). — Two  glass  electrodes,  requiring 
only  0-5  c.c.  of  liquid,  are  described.  S.  S.  Z. 

Micro-electrode  for  Determination  of  Hydrogen-ion  Con¬ 
centration.  J.  H.  Bodine  and  D.  E.  Fink  (J.  Gen.  Physiol., 
1925,  7,  735 — 740). — The  apparatus  consists  of  a  small  pyrex  glass 
bulb,  fitted  with  side  tube  for  the  supply  of  hydrogen,  and  ending 
below  in  a  capillary,  into  which  the  solution  to  be  tested  is  drawn 
by  capillarity  until  it  just  makes  contact  with  a  platinum  wire 
electrode.  The  whole  is  mounted  in  the  tube  of  a  microscope, 
which  can  be  lowered  until  the  end  of  the  capillary  makes  contact 
with  the  potassium  chloride  solution  contained  in  a  U-tube  fixed 
to  the  microscope  stage.  Into  the  other  arm  of  the  U-tube  dips 
a  calomel  electrode.  The  apparatus  is  easily  cleaned,  and  deter¬ 
minations  are  quickly  made  with  an  accuracy  of  0-02  to  0-05  pH, 
using  0-015  to  0-02  c.c.  of  fluid.  It  is  therefore  suitable  for  use 
with  the  blood  and  body  fluids  of  small  insects.  H.  P.  M. 

Micro-Method  for  Titrating  the  Bicarbonate  in  Plasma. 

E.  H.  Lepper  and  C.  J.  Martin  (Biochem.  J.,  1925,  19,  573 — 
580). — The  blood  is  collected,  from  a  free  puncture  of  the  skin,  in 
a  specially  constructed  tube  containing  a  few  crystals  of  oxalate 
and  a  little  liquid  paraffin,  and  is  centrifuged.  The  plasma  is  then 
introduced  into  a  flask  from  a  micro- burette  and  the  carbon  dioxide 
removed  by  shaking  until  by  inverting  the  flask  over  a  tube  the 
contents  match  a  standard  tube  containing  sodium  dihydrogen 
phosphate  of  pK  7-07.  S.  S.  Z. 

Effect  of  X-Rays  on  the  Acid-Base  Equilibrium  of  Blood. 

P.  Pagniez,  F.  Coste,  and  I.  Solomon  (Compt.  rend.  Soc.  Biol., 
1925,  92,  489 — 491 ;  from  Chem.  Zentr.,  1925,  i,  2570). — Normal 
individuals  submitted  to  the  action  of  A -rays  of  medium  penetrative 
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power  (dose =500  R)  showed  alkalosis  of  the  blood  in  83%  of 
cases.  The  average  change  in  ps  was  4-7%,  the  maximum  change 
being  20%.  The  alkalosis  thus  obtained  was  independent  of  the 
part  submitted  to  radiation,  appeared  generally  1  hr.  after  treat¬ 
ment,  and  persisted  occasionally  for  24  hrs.  G.  W.  ft. 

Colloidal  Theory  of  Haemolysis.  F.  Herrmann  and  M. 
Rohner  (Arch.  exp.  Path.  Pharm.,  1925,  107,  192 — 337). — A  dis¬ 
tinction  is  made  between  haemolysis  due  to  osmotic  action  and  that 
due  to  solution  of  the  lipoid-protein  corpuscular  envelope.  Solution 
of  the  haemoglobin  may  also  play  a  part.  In  haemolysis  by  am¬ 
monium  salts,  the  Hofmeister  anion  series  is  followed,  whilst  in  the 
case  of  mercury  salts,  those  which  most  readily  form  complex 
compounds  are  the  most  intensely  haemolytic.  A  study  of  the 
resistance  of  the  corpuscles  of  different  animals  to  the  two  main 
types  of  haemolysis  shows  that,  as  the  size  of  the  corpuscles  increases, 
the  resistance  to  hypotonic  solutions  increases,  whilst  that  to  lecithin 
diminishes.  The  integrity  of  the  corpuscular  envelope  depends 
on  the  maintenance  of  the  ratio  of  “  dispersive  ”  to  “  aggregative  ” 
forces  ( djs )  within  certain  limits.  Lecithin  causes  haemolysis  by 
increasing  the  “  dispersive  ”  or  “  adsorptive  ”  forces,  whilst  hypo- 
tonicity,  salts,  etc.  haemolyse  by  promoting  imbibition  and  coagul¬ 
ation.  The  two  types  of  haemolytic  agent  are  mutually  antagonistic 
and  inhibitory.  Cholesterol  inhibits  both  types  of  action  and 
appears  to  stabilise  the  lipoid  phase.  H.  P.  M. 

Changes  in  Conductivity  of  Red  Cell  Suspensions  during 
Haemolysis.  E.  Ponder  and  W.  W.  Taylor  ( Biochem .  J.,  1925, 
19,  552 — 558). — The  liberation  of  electrolyte  from  red  cells  during 
haemolysis  by  water  is  proportional  to  the  percentage  number  of 
cells  haemolysed  and  is  complete  when  haemolysis  is  complete.  In 
complement-amboceptor  haemolysis  the  full  amount  of  electrolyte 
does  not  appear  to  be  liberated.  This  is  due  to  some  of  the  electro¬ 
lyte  passing  out  of  the  cells  combined  with  haemoglobin,  from  which 
it  can  be  split  off  by  the  addition  of  saponin  and  also,  to  some 
extent,  by  heating.  S.  S.  Z. 

‘ 1  Third  Component  ’  ’  or  Heat-stable  Factor  of  Com¬ 
plement.  H.  R.  Whitehead,  J.  Gordon,  and  A.  Wormall 
( Biochem .  J.,  1925,  19,  618 — 625). — Zymin,  like  yeast,  inactivates 
the  complement  activity  of  guinea-pig  serum.  Both  substances 
act  as  more  efficient  inactivators  if  they  are  previously  heated  in 
normal  saline  or  in  the  dry  condition  at  100°  for  £  hr.  The  com¬ 
plement  activity  can  be  restored  by  the  addition  of  serum  previously 
heated  at  56°.  Kaolin  and  charcoal  do  not  inactivate  serum. 

s.  s.  z. 

Presence  of  Argon  in  Living  Cells.  A.  Pictet,  W.  Scherrer, 
and  L.  Helfer  (Conipt,  rend.,  1925,  181,  236 — 238). — The  traces 
of  argon  produced  (cf.  this  vol.,  i,  865)  in  the  fermentation  of  dextrose 
are  now  shown  to  be  present  in  the  yeast.  The  following  quantities 
of  argon  are  present  in  1  g.  of  the  tissues  (dried)  named  :  yeast, 
0-28— 0-31  c.c. ;  sheep’s  brain,  0-86  c.c. ;  coagulated  ox-blood, 
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0-84  c.c.  Since  neither  fibrin  nor  haemoglobin  obtained  from  ox- 
blood  contains  argon,  the  presence  of  the  latter  in  the  blood  clot 
is  not  due  to  superficial  absorption.  Possibly  the  argon  is  occluded 
in  the  cells  and  escapes  when  these  are  ruptured.  R.  B. 

Determination  of  Very  Small  Amounts  of  Lead  in  Animal 
Tissues.  H.  Bernhardt. — (See  ii,  1003.) 

Determination  of  Chlorine  in  Small  Amounts  of  Tissue. 

E.  Urbach  and  P.  Fantl  ( Wiener  Min.  Woch .,  1925,  38,  384 — 385; 
from  Chem.  Zentr.,  1925,  i,  2325).  G.  W.  R. 

Fatty  Acids  in  Subcutaneous  Fat  of  Man.  H.  C.  Eckstein 
(J.  Biol.  Chem.,  1925,  64,  797 — 806). — The  abdominal  subcutaneous 
fat  of  man  contains,  on  the  average,  0-37%  of  unsaponifiable 
matter  (0-24%  of  cholesterol)  and  94-6%  of  fatty  acids,  of  which 
63-6%  are  unsaturated.  Fractionation  of  the  unsaturated  acids 
by  distillation  of  their  methyl  esters,  and  subsequent  determin¬ 
ations  of  iodine  values  and  analysis  of  bromine  additive  products, 
gave  evidence  of  the  presence  of  acids  containing  two,  three,  and 
four  double  bonds.  The  saturated  acids  probably  include  traces 
of  lauric  acid  and  about  1%  of  myristic  acid.  The  proportions  of 
saturated  and  unsaturated  fatty  acids  are  approximately  the  same 
as  in  blood  and  faeces.  C.  R.  H. 

Adipocere.  A.  Tschirch  and  H.  Geeller  (Chem.  Umschau, 
1925,  32,  181 — 183). — The  low  iodine  value  (7-7 — 10-8)  for  adipocere 
indicates  that  it  is  formed  by  the  hydrogenation  of  the  unsaturated 
acids  of  human  fat.  The  acid  value  (188 — 197)  and  the  m.  p. 
(62°)  are  higher  than  for  human  fat.  The  presence  of  cholesterol 
was  noted.  The  bearing  of  these  facts  on  the  formation  of  petroleum 
from  organic  deposits  is  briefly  discussed.  H.  P.  M. 

Synthesis  of  the  Histones  of  the  Thymus  Gland.  K.  Felix 
(Z.  physiol.  Chem.,  1925,  146,  103 — 121). — The  product  obtained 
by  digestion  of  the  histones  of  the  thymus  gland  with  pepsin  and 
hydrochloric  acid  is  divided  by  preeipitational  methods  into  five 
fractions,  and  determinations  of  free  amino  and  carboxyl  groups 
and  of  methylatable  nitrogen  are  carried  out.  Digestion  does  not 
appear  to  liberate  free  amino  and  carboxyl  groups  to  any  great 
extent.  Lysine  is  set  free,  but  not  in  sufficient  amount  to  explain 
the  very  great  increase  in  methylatable  nitrogen,  which  probably 
results  from  the  increase  of  free  guanidine  groups.  These  methylate 
along  with  the  free  amino  groups  on  treatment  with  methyl  sulphate. 
It  would  appear,  therefore,  that  the  fragments  into  which  the 
histones  are  decomposed  by  digestion  are  bound  together  by  linkings 
between  the  guanidine  groups.  P.  W.  C. 

Bile  Pigments.  IX.  H.  Fischer  and  G.  Niemann. — (See  i, 
1198.) 

Liberation  of  Adsorbed  Substances  from  Proteins.  A 
Function  of  the  Bile  Salts.  I.  S.  M.  Rosenthal  (J.  Pharm. 
Expt.  Ther.,  1925,  25,  449 — 457). — Rose-Bengal,  bromosulphthalein 
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(dyes  excreted  in  the  bile),  and  bilirubin,  have  been  shown  by 
ultra -filtration  experiments  to  be  completely  bound  in  vitro  by  the 
blood  proteins,  but  to  be  liberated  from  this  combination  by  sodium 
taurocholate.  Phenolsulphonephthalein,  which  circulates  in  the 
blood  partly  bound  to  the  proteins,  is  also  liberated  by  bile  salts, 
so  that  in  vitro  it  becomes  entirely  diffusible.  Sodium  taurocholate 
increases  the  permeability  of  collodion  membranes  to  dyes. 

C.  P.  S. 

Phosphatide  and  Total  Phosphorus  Content  of  Human  and 
Cow’s  Milk.  A.  F.  Hess  and  F.  D.  Helman  ( J .  Biol.  Chem., 
1925,  64,  781 — 796). — Cow’s  milk  contains  about  four  times  as 
much  total  phosphorus  and  twice  as  much  lipoid  phosphorus  as 
human  milk ;  the  latter  usually  contains  a  higher  percentage  of 
lipoid  phosphorus  in  the  early  period  (two  weeks  after  birth)  than 
later.  No  definite  relation  could  be  shown  to  exist  between  the 
fat  and  lipoid  phosphorus  content  of  milk.  C.  R.  H. 

Chemical  Constituents  of  Camel’s  Urine.  B.  E.  Read  (J. 
Biol.  Chem.,  1925,  64,  615 — 617). — The  24-hr.  urine  of  a  camel 
contained  8-7  g.  of  total  nitrogen;  there  was  no  ammonia,  very 
slight  traces  of  urea,  9-24  g.  of  total  creatinine,  39-0  g.  of  hippuric 
acid,  4-7  g.  of  purine  bases,  and  7-99%  of  chlorides.  C.  R.  H. 

Determination  of  Acetoacetic  Acid  and  (i -Hydr oxybuty ric 
Acid  in  Urine.  M.  W.  Goldblatt  ( Biochem .  J.,  1925,  19, 
626 — 632). — The  urine  is  precipitated  with  basic  lead  acetate  and 
ammonia  and  to  an  aliquot  portion  of  the  filtrate  sulphuric  acid  is 
added.  Through  the  heated  mixture  a  current  of  air  is  aspirated. 
The  distillate  is  received  in  JV/50-iodine  and  sodium  hydroxide. 
Hydrochloric  acid  is  then  added  and  the  mixture  is  titrated  with 
A /200-sodium  thiosulphate,  which  gives  the  acetoacetic  acid  and 
acetone  content.  The  residue  in  the  distilling  flask  is  then  oxidised 
with  potassium  dichromate  and  the  distillate  is  treated  similarly 
to  that  above,  whence  the  [3- hydroxy  butyric  acid  content  is  calcu¬ 
lated.  The  determination  of  (3- hydroxy  butyric  acid  in  dilutions 
containing  less  than  1  mg.  per  c.c.  gave  a  yield  of  65 — 68%  and 
for  dilutions  of  1 — 2  mg.  per  c.c.  70 — 75%.  S.  S.  Z. 

Determination  of  Ammonia  and  Ammonium  Salts  in  Urine. 

A.  Yovanovitch  ( Compt .  rend.  Soc.  Biol.,  1925,  92,  520 — 522 ; 
from  Chem.  Zentr.,  1925,  i,  2586 — 2587). — Urine  (2  c.c.)  is  treated 
with  sufficient  lithium  carbonate  solution  to  give  an  alkaline  reac¬ 
tion.  The  ammonia  is  then  distilled  with  steam  in  a  vacuum  at 
40 — 50°  into  5 — 10  c.c.  of  1/70 — l/20Ar-hydrochloric  acid.  After 
distilling  for  5  mins.,  the  excess  of  acid  is  titrated,  using  methyl- 
red  as  indicator,  carbon  dioxide  being  first  removed  (by  boiling). 

G.  W.  R. 

Cholesterol  Secretion  in  the  Urine.  I.  J.  A.  Gardner  and 
H.  Gainsborough  ( Biochem .  J.,  1925,  19,  667 — 671). — Cholesterol 
exists  in  urine  in  free  and  ester  forms  and  as  a  compound  only 
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hydrolysable  by  strong  acids.  In  cases  of  parenchymatous  nephritis 
accompanied  by  cholesterolsemia ,  there  is  an  increased  excretion  of 
all  forms  of  cholesterol.  In  highly  albuminous  urine,  the  cholesterol 
in  free  and  ester  forms  is  almost  wholly  precipitated  with  the 
proteins  on  boiling  with  very  dilute  acetic  acid.  This  precipitated 
cholesterol  has  the  same  ratio  of  ester  to  total  cholesterol  as  is 
found  in  plasma.  The  cholesterol  compound  which  is  hydrolysable 
by  acids  remains  in  solution  after  precipitation  in  approximately 
the  same  quantity  as  the  total  other  forms  in  the  whole  urine. 
It  is  suggested  that  this  compound  is  cholesterol  ethereal  sulphate. 

s.  s.  z. 

Determination  of  Small  Amounts  of  Reducing  Sugars  in 
Urine.  F.  Wokes  (. Pharm .  J .,  1925,  115,  127— 131).— The 
following  modification  of  the  micro-blood-sugar  method  of  Cole 
•(“  Practical  Physiological  Chemistry,”  6th  edition,  p.  253)  is  used  : 
To  20  c.c.  of  urine  add  20  c.c.  of  a  solution  prepared  by  dissolving 
220  g.  of  red  mercuric  oxide  in  160  c.c.  of  concentrated  nitric  acid 
and  160  c.c.  of  water,  adding  75  c.c.  of  W-sodium  hydroxide,  dilut¬ 
ing  to  1  litre,  and  filtering.  Then  add  solid  sodium  hydrogen 
carbonate  to  alkalinity,  filter,  and  to  10  c.c.  of  the  filtrate  add  a 
slight  excess  of  sodium  sulphide  solution.  Dilute  to  100  c.c.  and 
filter.  By  qualitative  tests  it  is  possible  to  find,  from  a  table  given, 
the  amount  of  filtrate  to  use  in  order  that  the  determination  may 
be  carried  out  on  a  solution  containing  0-0002 — 0-0015%  of  reducing 
sugar,  which  range  gives  the  greatest  accuracy.  To  the  amount 
of  filtrate  thus  determined,  add  3  c.c.  of  a  solution  containing,  in 
250  c.c.,  20  g.  of  potassium  hydrogen  carbonate,  30  g.  of  potassium 
carbonate  (anhydrous),  0-875  g.  of  copper  sulphate,  and  0-075  g. 
of  potassium  iodate.  Dilute  to  23  c.c.,  boil  for  8  mins.,  run  in 
5  c.c.  of  dilute  sulphuric  acid,  cool  to  20°,  add  2  drops  of  10% 
potassium  iodide,  and  titrate  with  Nj 200  sodium  thiosulphate, 
using  a  micro-burette.  The  results  agree  within  5%.  B.  F. 

Glucose  [Dextrose]  Content  of  Normal  Urine.  G.  S.  Lund 
and  C.  G.  L.  Wolf  (Biochem.  J.,  1925,  19,  538 — 540). — When 
normal  urine  is  fermented  with  yeast  no  production  of  carbon 
dioxide  can  be  detected  by  the  differential  manometer  of  Barcroft. 
Dextrose  is,  therefore,  absent  from  normal  urine.  S.  S.  Z. 

Excretion  of  Purine  Derivatives  in  Dogs.  E.  Langfeldt 
and  J.  Holmsen  {Biochem.  J.,  1925,  19,  717 — 723). — In  dogs  on 
a  fat  diet  the  percentage  of  the  total  nitrogen  excreted  as  allantoin 
nitrogen  is  fifteen  times  higher  than  in  man.  Both  allantoin  and 
uric  acid  excretion  in  dogs  increases  when  protein  is  given.  In 
three  dogs  kept  on  the  same  diet  of  milk  and  bread  ad  libitum, 
the  uric  acid  and  allantoin  excretion  varied  with  the  individuals. 
From  comparisons  of  the  “  uricolytic  index  ”  (percentage  of  allan¬ 
toin  nitrogen  on  the  sum  of  uric  acid  nitrogen  and  allantoin  nitrogen) 
of  the  various  animals  it  is  concluded  that  the  oxidation  of  uric 
acid  also  varied  with  the  individual  animals.  S.  S.  Z. 
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Elimination  of  Benzoic  Acid  and  Benzoates  from  the  Body. 

F.  Bordas,  FRANgois-DAiNviLLE,  and  Roussel  ( Compt .  rend., 
1925,  181,  304—306;  cf.  A.,  1914,  i,  457;  1915,  i,  744;  1919,  i, 
424;  1924,  i,  685). — After  ingestion  of  repeated  doses  of  sodium 
benzoate,  elimination  of  the  acid  from  the  body  is  not  complete 
until  three  days  after  the  last  dose.  This  retention  of  benzoates 
renders  their  use  as  a  food  preservative  dangerous.  L.  F.  H. 

Absorption  Coefficient  of  Mesobilirubinogen  and  Copro¬ 
porphyrin.  G.  Niemann  (Z.  physiol.  Chem.,  1925, 146,  181 — 195). 
— The  absorption  spectrum  has  been  examined  of  preparations  of 
the  condensation  product  of  mesobilirubinogen  (urobilinogen)  with 
p-dimethylaminobenzaldehyde.  The  absorption  coefficient  was 
found  to  be  0-0000099315  at  the  point  of  maximum  absorption 
(A=556) ;  a  knowledge  of  this  constant  makes  it  possible  to  obtain 
absolute  values  for  the  concentration  of  urobilinogen  in  mixtures 
such  as  faeces  by  the  spectrophotometric  method  of  Charnass  (A., 
1909,  i,  820).  Urobilinogen  could  not  be  isolated  in  crystalline 
form  from  faeces,  nor  could  a  crystalline  preparation  of  its  con¬ 
densation  product  with  p-dimethylaminobenzaldehyde  be  obtained. 
The  absorption  spectra  of  coproporphyrin  and  Kammerer’s  por¬ 
phyrin  in  ethereal  solution  are  sufficiently  different  from  one 
another  with  regard  to  the  bands  in  the  red  to  enable  one  to  be 
detected  spectroscopically  in  the  presence  of  the  other ;  this  is  not 
the  case  with  their  esters.  C.  R.  H. 

Metabolism  of  Carcinoma  Cells.  O.  Warburg  (Klin.  Woch., 
1925,  4,  534 — 536;  from  Chem.  Zentr.,  1925,  i,  2316 — 2317). — 
Metabolism  in  carcinoma  cells  is  similar  to  that  of  the  aerobic 
lactic  acid  bacillus,  being  partly  fermentative  and  partly  oxidative 
in  character.  Carcinoma  cells  are  distinguished  by  their  ferment¬ 
ative  activity  from  embryonic  tissue  and  from  resting  and  growing 
epithelium,  the  metabolism  of  which  is,  on  the  balance,  oxidative. 
The  fermentative  metabolism  of  the  carcinoma  cell  is  qualitatively 
and  quantitatively  equivalent  to  the  decomposition  phase  in 
embryonic  metabolism.  The  equilibrium  between  decomposition 
and  oxidation  in  carcinoma  cells  is  displaced  towards  the  side  of 
decomposition.  G.  W.  R. 

Comparison  of  the  Polarimeter  and  Copper  Reduction 
Values  of  Dextrose  Solutions  [in  the  presence  of  Phosphate, 
Insulin,  and  Liver  Extract].  H.  L.  White. — (See  ii,  1006.) 

Nature  of  Dextrose  in  the  Blood  of  Healthy  Men.  C. 

Lunbsgaard  and  S.  A.  Holboell  (Compt.  rend.  Soc.  Biol.,  1925, 
92,  387 — 389;  from  Chem.  Zenir.,  1925,  i,  2385). — The  blood  of 
healthy  men  after  treatment  with  sodium  fluoride  was  dialysed 
for  1-5  hrs.  and  the  optical  rotation  and  reducing  action  were 
determined  in  the  dialysate.  The  values  found  for  [a]D  varied  from 
+  16°  to  +40°,  or  appreciably  below  the  values  required  for  a|3-dex- 
trose.  After  keeping  the  dialysate  for  48  hrs.,  the  value  for 
a(3-dextrose  was  reached.  It  is  concluded  that  a(3-dextrose  is  not 
present  in  blood.  G.  W.  R. 
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Nature  of  Dextrose  in  the  Blood  of  Diabetics  before  and 
after  Injection  of  Insulin.  C.  Lundsgaard  and  S.  A.  Holboell 

(i Compt .  rend.  Soc.  Biol.,  1925,  92,  395—397;  from  Chem.  Zentr., 
1925,  i,  2385;  cf.  preceding  abstract). — The  dialysate  from  the 
blood  of  diabetics  shows  after  1*5  hrs.  an  optical  rotation  corre¬ 
sponding  with  that  for  a(3-dextrose,  and  no  change  occurs  after 
keeping  for  48  hrs.  Only  two  exceptions  were  found  in  thirteen 
cases.  Two  hrs.  after  injection  of  insulin,  the  dialysate  behaves 
as  that  from  normal  blood.  Dialysates  from  the  blood  in  harmless 
glycosurias  are  similar  to  those  from  normal  blood.  It  is  con¬ 
cluded  that  in  diabetes  normal  dextrose  is  not  changed  into  forms 
with  lower  optical  rotation.  In  order  that  insulin  can  restore 
the  ability  to  change  normal  dextrose  into  other  forms,  the  co¬ 
operation  of  some  unknown  substance  in  muscle  is  required. 

G.  W.  R. 

Nature  of  Dextrose  in  Different  Physiological  Fluids.  C. 

Lundsgaard  and  S.  A.  Holboell  (Compt.  rend.  Soc.  Biol.,  1925, 
92,  398-j— 399;  from  Chem.  Zentr.,  1925,  i,  2385;  cf.  preceding 
abstracts). — The  optical  behaviour  of  cerebrospinal  fluid,  oedema 
fluid,  and  pleural  exudate  is  similar  but  even  more  marked  than 
that  of  the  dialysate  from  blood.  The  sugar  of  these  fluids  cannot 
be  [3-dextrose.  The  lower  optical  rotations  of  these  fluids  as  com¬ 
pared  with  blood  dialysates  may  be  due  either  to  a  change  of 
“  neodextrose  ”  into  a[3-dextrose  during  the  dialysis  of  blood,  or  a 
higher  concentration  of  “  neodextrose  ”  in  the  fluids  than  in  blood. 

G.  W.  R. 

“  Uricolytic  Index  "  of  Diabetic  Dogs.  E.  Langfeldt  and 
J.  Holmsen  ( Biochem .  J .,  1925,  19,  724—726). — The  “  uricolytic 
index”  (cf.  i,  1205)  decreases  when  nucleic  acid  is  fed  to  diabetic 
dogs.  This  indicates  a  diminished  power  to  destroy  uric  acid. 

s.  s.  z. 


Is  Glycolysis  Diminished  in  Diabetic  Blood?  H.  Bierry, 
F.  Rathery,  and  R.  Kourilsky  ( Compt .  rend.  Soc.  Biol.,  1925,  92, 
480 — 482;  from  Chem.  Zentr.,  1925,  i,  2571). — In  defibrinated 
diabetic  blood,  treated  aseptically  at  38°,  there  is  a  continuous 
disappearance  of  free  sugar.  The  intensity  of  the  glycolysis  de¬ 
pends  on  the  sugar  content  and  on  the  individual  blood.  The 
protein  sugar  may  increase  or  decrease  during  glycolysis,  but  the 
total  sugar  content  decreases.  The  effect  of  insulin  on  glycolysis 
is  the  same  for  normal  as  for  diabetic  blood.  G.  W.  R. 

Sodium,  Potassium,  and  Calcium  in  Blood  after  Ovariec¬ 
tomy  and  in  the  Menopause.  A.  Blanchetiere  (Compt.  rend. 
Soc.  Biol.,  1925,  92,  491 — 493;  from  Chem.  Zentr.,  1925,  i,  2571). — 
After  ovariectomy  and  in  the  menopause  there  was  in  several  cases 
an  absolute  increase  in  blood  calcium,  a  decrease  in  the  potassium 
content  relative  to  the  sodium  content,  and  a  decrease  in  the  alkali 
content  relative  to  the  alkaline- earth  content.  G.  W.  R. 
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Hydrogen  Carbonate  of  the  Plasma  and  Hydrogen-ion 
Concentration  of  the  Blood  of  Guinea-pigs  Suffering  from 
Scurvy.  E.  H.  Lepper  and  S.  S.  Zilva  ( Biochem .  J .,  1925,  19, 
581 — 588). — There  are  large  variations  in  the  amount  of  hydrogen 
carbonate  in  the  plasma  of  normal  guinea-pigs ;  the  hydrogen-ion 
concentration  shows  only  slight  variations.  The  titratable  alkali 
of  the  plasma  of  guinea-pigs  suffering  from  scurvy  is  on  the  average 
at  a  lower  level  than  that  of  normal  guinea-pigs.  This  is  due  to 
the  deficiency  of  sodium  and  potassium  salts  of  organic  acids  in  the 
scurvy- producing  diet.  The  addition  of  sodium  citrate  to  the  diet 
restores  the  normal  hydrogen  carbonate  content  of  the  plasma,  but 
does  not  influence  the  onset  of  scurvy.  An  increase  in  the  hydrogen- 
ion  concentration  of  the  blood  of  guinea-pigs  suffering  from  scurvy 
was  not  observed.  Scurvy  is  therefore  not  caused  bv  acidosis. 

s.  s.  z. 

Metabolic  Processes  in  Ascaris  Imnbricoides.  W.  K. 

Slater  ( Biochem .  J.,  1925,  19,  604 — 610).- — The  worms  require 
oxygen  for  their  normal  metabolism,  although  they  are  capable  of 
prolonged  existence  in  the  absence  of  air  by  reducing  their  move¬ 
ments  to  a  minimum.  S.  S.  Z. 

Metabolism  of  Cold-blooded  Animals.  I.  K.  Hsu  (Z.  Biol., 
1925,  83,  45 — 52). — The  nitrogen  metabolism  of  frogs  is  investigated 
during  starvation  and  during  feeding  with  mealworms.  An  attempt 
to  keep  frogs  in  nitrogen  equilibrium  under  different  conditions  by 
feeding  with  mealworms  is  only  successful  for  a  short  time  owing 
to  incomplete  digestion  of  the  worms.  The  influence  of  temperature 
on  metabolism  is  considered.  P.  W.  C. 

Acetylation  of  Amino-acids  in  the  Animal  Body.  F. 

Knoop  and  J.  G.  Blanco  (Z.  'physiol.  Chem.,  1925,  146,  267 — 
275). — After  administration  of  the  racemic  acetyl  derivatives  of 
phenylglycine,  phenylalanine  (m.  p.  151°),  and  phenyl- a-amino- 
butyric  acid  (m.  p.  149°),  the  unoxidised  acid  excreted  in  the 
urine  invariably  consisted  for  the  greater  part  of  the  £-isomeride. 
In  the  case  of  phenylalanine,  at  least,  this  indicates  that  the  acetyl 
derivative  of  the  naturally-occurring  isomeride  is  the  less  readily 
metabolised  and  is  evidence  against  the  supposition  that  acetyl¬ 
ation  may  be  an  intermediate  step  in  the  metabolism  of  amino- 
acids.  C.  R.  H. 

Organic  Phosphorus  and  Calcium  of  the  Blood  Plasma 
during  the  Development  of  Callus  in  Fracture.  S.  Satanovski 
( Compt .  rend.  Soc.  Biol.,  1925,  92,  826 — 827 ;  from  Chem.  Zentr., 
1925,  i,  2452 — 2453). — The  phosphorus  content  of  the  plasma  of 
dogs  increases  by  1  mg.  per  100  c.c.  on  the  third  day  after  a  fracture, 
rises  for  1  month,  and  after  5 — 6  weeks  returns  to  normal.  The 
calcium  content  is  practically  unaffected.  G.  W.  R. 

Bone  Growth.  II.  Changes  in  Calcium,  Magnesium,  and 
Phosphorus  of  Bone  during  Growth.  III.  Changes  in 
Composition  of  Ash.  F.  S.  Hammett  (J.  Biol.  Chem.,  1925,  64, 
685 — 692,  693—696;  cf.  this  vol.,  i,  1001). — II.  Growth  capacity 


BIOCHEMISTRY. 


i.  1209 


curves  for  total  ash,  calcium,  and  phosphorus  in  the  bones  of 
growing  rats  are  almost  identical;  that  for  magnesium  indicates 
a  retardation  at  the  50th  day. 

III.  The  ash  of  bones  of  growing  rats  shows  an  increase  in  the 
calcium  percentage  and  a  decrease  in  that  of  magnesium  and  of 
phosphorus,  the  changes  being  complete  at  the  conclusion  of  puberty 
(75th  day).  C.  It.  H. 

Calcification.  I.  Solubility  Product  of  Secondary  and 
Tertiary  Calcium  Phosphate.  II.  Delayed  Equilibrium 
between  the  Calcium  Phosphates  and  its  Biological  Signifi¬ 
cance.  L.  E.  Holt,  jun.,  V.  K.  La  Mer,  and  H.  B.  Chown.  III. 

Equilibria  Concerned  with  Calcification  of  Bone.  L.  E. 

Holt,  jun.  ( J .  Biol.  Chem.,  1925,  64,  509—565,  567—578,  579— 
587).— I.  Titration  curves  at  38°  of  phosphoric  acid  with  calcium 
hydroxide  were  obtained  and  the  precipitates  and  solutions  at 
the  different  stages  analysed  for  calcium  and  phosphorus ;  continuous 
shaking  for  at  least  10  days  was  carried  out  after  each  addition  of 
calcium  hydroxide  to  allow  the  attainment  of  complete  equilibrium. 
The  form  of  the  curves  so  obtained  was  similar  to  that  reported  by 
Wendt  and  Clarke  (A.,  1923,  ii,  417).  The  Ca  :  P  ratio  of  the  pre¬ 
cipitates  indicated  that  these  consisted  of  secondary  calcium  phos¬ 
phate  when  the  calcium  hydroxide  added  was  between  1-07  and 
1  11  equivalents,  of  tertiary  calcium  phosphate  when  1*2- — 3-0 
equivalents  were  added,  and  of  a  more  basic  substance  ( ?  hydroxy¬ 
apatite,  cf.  Bassett,  A.,  1908,  ii,  675)  when  more  than  3*0  equivalents 
were  added.  By  mathematical  treatment  of  the  equations  defining 
the  three  dissociation  constants  of  phosphoric  acid  and  of  that 
relating  the  total  molecular  concentration  of  phosphorus  to  the 
sum  of  the  concentrations  of  ionised  and  non-ionised  phosphoric 
acid,  there  are  derived  expressions  for  the  concentrations  of  the 
different  phosphate  ions  in  terms  of  the  pH>  the  total  phosphorus 
concentration,  and  the  three  dissociation  constants ;  thus  [P04"']= 
[P]&1&2&3/{[H+]3-f- [H+]2£1+[H+]&1&2+&1&2^3i’-  It  was  therefore 
possible  to  calculate  the  solubility  product  constants  of  secondary 
and  tertiary  calcium  phosphate  from  the  titration  curve  data. 
Calculated  thus  the  solubility  constant  of  tertiary  calcium  phos¬ 
phate  exhibited  marked  but  constant  differences  at  different  points 
on  the  curve,  which  could  be  correlated  with  the  varying  concen¬ 
trations  of  primary  phosphate  ions  in  the  solution.  The  experi¬ 
ments  were  extended  to  solutions  to  which  were  added  neutral 
salts  ( e.g .,  sodium  chloride  and  magnesium  sulphate) ;  the  presence 
of  these  greatly  increased  the  solubility  of  the  calcium  phosphate, 
the  magnitude  of  the  effect  of  the  added  salt  increasing  with  the 
valency  of  its  component  ions.  The  theory  of  Debye  and  Hiickel 
(A.,  1923,  ii,  724;  1924,  ii,  386;  Bronsted  and  La  Mer,  A.,  1924, 
ii,  306)  was  applied  to  the  solubility  data  obtained,  and  curves  were 
plotted  showing  the  relation  between  the  stoicheiometric  solubility 
product  and  the  square  root  of  the  ionic  strength  of  the  solution; 
extrapolation  of  such  curves  to  zero  ionic  strength  gave  the  solu¬ 
bility  product  at  infinite  dilution;  for  tertiary  calcium  phosphate 
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this  was  10'32'5  and  for  secondary  calcium  phosphate  10'G'4  at  38°. 
In  blood-serum,  the  solubility  product  for  tertiary  calcium  phosphate 
was  10“26  and  in  presence  of  the  inorganic  salts  alone  of  blood-serum 
10'27'2.  The  authors  discuss  the  results  of  Kugelmass  and  Shohl 
(A.,  1924,  ii,  235)  and  point  out  that  their  own  experiments  indicate 
that  the  pK  at  which  the  maximum  buffer  effect  is  exerted  by 
calcium  depends  on  the  solubility  product  of  calcium  phosphate 
(and  hence  on  the  other  salts  in  solution);  e.g.,  in  presence  of 
0-131-sodium  chloride  the  maximum  buffer  effect  is  at  pK  5-6, 
whilst  in  presence  of  0-1 31-magnesium  sulphate  it  is  at  pK  6-4. 

II.  A  solution  was  prepared  by  adding  2-13  equivalents  of  calcium 
hydroxide  to  a  solution  of  phosphoric  acid,  the  solution  was  kept 
at  38°  with  occasional  shaking,  and  samples  were  withdrawn  from 
time  to  time  for  determination  of  pa  and  content  of  calcium  and 
phosphorus.  The  data  so  obtained  indicated  that  the  solution  was 
supersaturated  with  respect  to  secondary  calcium  phosphate  for  a 
short  time  only,  subsequently  becoming  much  under- saturated ; 
with  respect  to  tertiary  calcium  phosphate,  however,  it  remained 
super-saturated  for  many  days.  The  slowness  of  the  precipitation 
of  the  latter  salt  is  explained  as  being  due  in  part  to  the  transitory 
precipitation  of  secondary  calcium  phosphate  and  in  part  to  the 
fact  that  the  actual  precipitation  of  tertiary  calcium  phosphate 
may  be  a  reaction  of  the  fifth  order.  Normal  blood-serum  is  super¬ 
saturated  with  tertiary  calcium  phosphate  to  the  extent  of  200% ; 
although  this  calcium  phosphate  is  not  precipitated  on  shaking 
such  serum  alone,  precipitation  does  take  place  if  the  serum  is 
shaken  in  contact  with  solid  calcium  phosphate. 

III.  Recalculation,  in  the  light  of  the  preceding  papers,  of  data 

obtained  by  previous  workers,  shows  that  the  solubility  product 
of  tertiary  calcium  phosphate  in  the  blood-serum  is  markedly 
reduced  during  active  rickets,  although  even  in  this  condition  the 
serum  remains  supersaturated.  C.  R.  H. 

Effect  of  Ultra-violet  Light  on  the  Mineral  Metabolism  of 
the  Lactating  Animal.  J.  B.  Orr,  H.  E.  Magee,  and  J.  M. 
Henderson  ( Biochem .  J.,  1925,  19,  569 — 572). — In  three  balance 
experiments  on  lactating  goats  it  was  found  that  irradiation  by  a 
carbon  arc  lamp  reduced  the  quantity  of  calcium  excreted  in  the 
faeces ;  the  urinary  excretion  remained  practically  constant. 

s.  s.  z. 

Influence  of  Small  Quantities  of  Potassium  Iodide  on  the 
Assimilation  of  Nitrogen,  Phosphorus,  and  Calcium  in  the 
Growing  Pig.  F.  C.  Kelly  ( Biochem .  J 1925,  19,  559 — 568).— 
Small  amounts  of  iodine,  as  potassium  iodide,  added  to  cereal  rations 
of  young  growing  pigs,  lead  to  increased  assimilation  and  retention 
of  nitrogen  and  phosphorus.  Evidence  of  an  increased  retention 
of  calcium  was  less  definite.  The  amount  of  iodine  required  varies 
with  the  individual  animals.  S.  S.  Z. 

Effects  of  Parathyroid  Feeding  on  Calcium  and  Creatine 
Metabolism.  D.  Woodman  (Biochem,  J.,  1925,  19,  595 — 600). — - 
Administration  of  extracts  of  parathyroid  has  no  effect  on  the  weight 


BIOCHEMISTRY. 


i.  1211 


of  adult  rats  or  on  the  growth  of  young  ones.  The  treatment  has  no 
effect  on  creatine  metabolism  as  measured  by  muscle  creatine,  but 
causes  an  alteration  in  the  ratio  of  creatinine  to  creatine  excreted, 
resulting  in  the  elimination  of  more  creatine  and  less  creatinine. 
Parathyroid  feeding  and  injections  have  no  effect  on  the  deposition 
of  calcium  in  bone.  S.  S.  Z. 

Effect  of  Insufficient  Feeding  with  Carbohydrates  and 
Protein  on  the  Excretion  of  Creatine  and  Creatinine.  W. 

Palladin  {Bull.  Acad.  St.  Petersbourg,  1916,  [6],  1129 — 1137 ; 
from  Chem.  Zentr.,  1925,  i,  2573). — Creatine  appears  in  the  urine 
of  dogs  on  a  carbohydrate-free  diet,  but  when  very  large  amounts 
of  protein  are  given  it  disappears,  probably  because  the  excess 
protein  yields  carbohydrate  in  the  body.  Creatine  is  found  in 
the  urine  with  a  diet  containing  no  protein  when  the  carbohydrate 
portion  of  the  ration  falls  below  12%,  calculated  on  energy  value. 

G.  W.  R. 

Hyperglycaemia  Produced  by  Glycerol.  C.  Voegtlin,  J.  W. 
Thompson,  and  E.  R.  Dunn  (J.  Biol.  Chem.,  1925,  64,  639 — 642). — 
Oral  or  intra-peritoneal  administration  of  glycerol  to  fasting  rabbits 
produces  a  marked  rise  in  the  blood-sugar  concentration,  which 
reaches  its  greatest  height  in  about  1  hr. ;  determinations  of  total 
solids  show  that  there  is  no  concentration  of  the  blood.  C.  R.  H. 

Urinary  Excretion  of  Tartrates  following  Administration 
to  Animals.  G.  E.  Simpson  ( J .  Pharm.  Exp.  Ther.,  1925,  25, 
459 — 466). — Sodium  d-tartrate,  injected  subcutaneously,  was  elimi¬ 
nated  in  the  urine  of  cats,  dogs,  and  rabbits  to  the  same  extent,  up 
to  88%  being  recovered.  The  amount  recovered  after  oral  adminis¬ 
tration  was  less,  and  was  considerably  smaller  in  the  case  of  rabbits 
than  of  dogs.  These  differences  may  perhaps  be  ascribed  to  greater 
bacterial  destruction  in  the  intestine  of  the  rabbit.  Animals 
receiving  subcutaneous  doses  at  wide  intervals  developed  a  tolerance 
with  continued  ability  to  excrete  the  toxic  substance ;  the  opposite 
was  true  of  animals  which  received  doses  at  short  intervals. 

C.  P.  S. 

Pharmacological  Behaviour  of  Malic  Acid  and  its  Salts. 

F.  P.  Underhill  and  G.  T.  Pack  {J.  Pharm.  Exp.  Ther.,  1925,  25, 
467 — 485). — Magnesium  malate,  the  most  efficient  laxative  among 
the  malic  salts,  is  about  as  efficient  as  magnesium  hydroxide.  The 
minimum  lethal  dose  of  neutral  sodium  malate  is  1*5  g.  per  kg. 
(tartrate  1-0  g.)  for  the  rabbit,  and  3-5  g.  per  kg.  (tartrate  3-0)  for 
the  rat;  1  g.  per  kg.  is  non- toxic  to  dogs.  Injection  of  malates  may 
be  followed  by  albuminuria,  but  without  severe  acute  nephritis. 

C.  P.  S. 

Permeability  and  Physiological  Action  of  Compounds  of 

the  Choline  Group.  E.  Wertheimer  and  H.  Paffrath  ( Pfliiger's 
Archiv,  1925,  207,  254 — 268;  from  Chem.  Zentr.,  1925,  i,  2382). — 
The  permeability  of  living  membranes  shows  great  seasonal  varia¬ 
tion.  Skin  membranes  of  winter  frogs  are  much  more  permeable 
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to  choline  than  those  of  summer  frogs.  The  physiological  effect 
varies  inversely  with  the  rate  of  diffusion  through  living  membranes 
in  the  case  of  choline,  stearyl choline,  formylcholine,  propionylcholine, 
acetylcholine,  trimethylammonium  bromide,  physostigmine,  chloro- 
acetylcholine,  pilocarpine,  and  histamine.  This  regularity  does  not 
hold  for  dead  membranes.  Adrenaline  increases  the  permeability 
for  choline  and  similar  compounds.  G.  W.  R. 

Intravenous  Silver  Therapy.  II.  Influence  of  Body 
Electrolytes  on  the  Solubility  of  Silver  Salts.  K.  von  Neer- 
gaard  (Arch.  exp.  Path.  Pharm.,  1925,  107,  316 — 348). — The 
greatest  concentration  of  silver  ions  obtainable  in  presence  of 
physiological  electrolytes  is  shown  mathematically  and  potentio- 
metrically  to  be  of  the  order  of  10~9A7  or  1/10,000  mg.  Ag  per  litre. 
This  low  order  of  magnitude  is  determined  almost  entirely  by  the 
concentration  of  chlorine  ion.  Administration  of  bromides  and 
iodides  or,  under  pathological  conditions,  the  presence  of  ionised 
sulphur  diminishes  still  further  the  silver-ion  concentration. 
Silver,  in  addition,  forms  a  sodium  silver  chloride  complex,  the 
concentration  of  which  is  also  determined  by  the  presence  of  Cl'. 
The  maximum  possible  concentration  of  this  salt  is  shown  to  be 
about  1  mg.  per  litre.  Therapeutically,  owing  to  the  smallness 
of  the  dose,  the  saturation  capacity  is  not  reached,  ionised  silver 
chloride  being  first  formed,  but  with  higher  doses  more  and  more  of 
the  complex  salt  results.  The  degree  of  fineness  of  the  colloidal 
particles  of  silver  chloride  does  not  show  any  real  influence  on  the 
molecular  solubility.  P.  W.  C. 

Application  of  the  Law  of  Mass  Action  to  the  Course  of 
Enzyme  Action.  S.  G.  Hedin  (Z.  physiol.  Chem.,  1925,  146, 
122 — 129). — A  number  of  enzyme  reactions  are  discussed  and  an 
attempt  to  determine,  by  application  of  the  law  of  mass  action, 
the  amount  of  free  enzyme  compared  with  the  amount  combined 
with  substrate  is  regarded  as  unsatisfactory,  some  reactions  having 
a  velocity  proportional  to  the  amount  of  substrate,  whilst  in  others 
the  amount  of  combined  or  active  enzyme  is  proportional  to  the 
total  amount  of  enzyme.  P.  W.  C. 

Inhibition  of  Cypridina  Luminescence  by  Light.  E.  N. 

Harvey  (J.  Gen.  Physiol.,  1925,  7,  679 — 685).— The  luminescence 
of  the  luciferin-luciferase  solution  secreted  by  Cypridina  is  inhibited 
by  illumination  with  a  carbon  arc,  but  partly  returns  in  the  dark. 
The  ultra-violet  has  very  little  effect,  and  the  greatest  inhibitory 
action  is  produced  by  radiations  between  4600  and  3800  A.,  which 
region  includes  some  of  the  radiations  emitted  by  the  luminescent 
solution.  The  inhibitory  action  is  on  the  luciferin,  the  lucif erase 
being  unaffected.  Other  chemiluminescences  studied  were  found 
not  to  be  inhibited  by  light.  H.  P.  M. 

Polarised  Light  and  Starch  Grains.  W.  N.  Jones  (Ann. 
Bot.,  1925,  39,  651 — 653). — The  evidence  on  which  Baly  and  Sem- 
mens  base  their  conclusions  that  exposure  to  polarised  light 
accelerates  hydrolysis  of  starch  grains  by  diastase  and  causes 
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hydrolysis  in  the  absence  of  the  enzyme  (cf.  this  vol.,  i,  12) 
is  criticised.  “  The  effect  figured  as  due  to  hydrolysis  brought 
about  by  exposure  to  polarised  light  is  quite  unlike  that  ordinarily 
induced  by  diastase.  ...  If  starch  grains  mounted  in  water  are 
subjected  to  sudden  slight  pressure,  results  exactly  comparable  to 
those  figured  can  be  produced.”  Negative  results  were  obtained  on 
repeating  the  experiments  of  Baly  and  Semmens  under  conditions 
such  that  the  starch  grains  could  not  be  subjected  to  accidental 
pressure.  C.  T.  G. 

Taka-esterase.  Comparison  with  Pancreatic  Lipase  and 
Hepatic  Esterase.  R.  Willstatter  and  H.  Kumagawa  (Z. 
physiol.  Chem.,  1925,  146,  151 — 157). — The  esterase  contained  in 
taka-diastase  differs  in  its  properties  from  both  pancreatic  lipase 
and  hepatic  esterase ;  it  is  most  active  at  pu  8-6,  is  unaffected  by  the 
presence  of  calcium  oleate  or  sodium  oleate,  is  inhibited  by  albumin 
and  by  albumin  together  with  calcium  oleate,  and  hydrolyses  the 
esters  of  mandelic  acid  much  more  readily  than  tributyrin ;  towards 
the  esters  of  mandelic,  phenylmethoxyacetic,  phenylchloroacetic, 
and  tropic  acids  it  exhibits  stereochemical  specificity,  its  behaviour 
in  this  respect  being  similar  to  that  of  hepatic  esterase  (A.,  1924,  i, 
1144).  C.  R.  Ii. 

Determination  of  Pepsin  in  Gastric  Juice.  I.  Boas  ( Deut . 
tried.  Woch.,  1925,  51,  511 — 512  ;  from  Chem.  Zentr.,  1925,  i,  2327). — 
For  the  approximate  determination  of  pepsin  in  gastric  juice  a 
cube  of  macaroni  of  known  composition  and  weight  is  acted  on. 
As  it  is  digested,  a  certain  amount  of  starch  is  liberated ;  this  is 
determined  and  taken  as  a  measure  of  the  pepsin  content. 

G.W.  R. 

Pepsin  Determinations  on  Gastric  Juice  by  the  Method  of 
Boas.  P.  Hirsch-Mamroth  and  H.  Rindfleisch  {Deut.  med. 
Woch.,  1925,  51,  512 — 513 ;  from  Chem.  Zentr.,  1925,  i,  2327 ;  cf. 
preceding  abstract). — Small  variations  in  the  pepsin  content  of 
gastric  juice  may  be  readily  shown  by  the  method  of  Boas.  The 
presence  of  blood  in  the  gastric  juice  renders  the  method  useless. 

G.  W.  R. 

Xanthine  Oxydase.  VI.  A  Cell  Oxidation  System  Inde¬ 
pendent  of  Iron.  M.  Dixon  and  S.  Thurlow  ( Biochem .  J .,  1925, 
19,  672— 675).— In  the  case  of  xanthine  oxydase  molecular  oxygen 
seems  to  act  as  a  direct  acceptor  of  hydrogen  in  the  system  without 
being  activated  by  iron,  since  the  activity  of  the  enzyme  is  not 
inhibited  by  cyanide  or  pyrophosphate ;  nor  does  the  addition  of 
iron  accelerate  the  reaction.  S.  S.  Z. 

Nitrogenous  Equilibrium  of  the  Yeast  Cell.  H.  von  Euler 
and  V.  Sandberg  {Z.  physiol.  Chem.,  1925, 146,  290 — 299). — During 
yeast  fermentation  of  dextrose  there  was  found  an  increase  in  the 
total  and  amino  nitrogen  of  the  yeast,  a  decrease  in  the  total  and 
amino  nitrogen  of  the  medium,  no  change  in  the  total  nitrogen,  and 
a  decrease  in  the  amino  nitrogen  of  the  whole  system,  indicating 
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a  synthesis  of  nitrogenous  substances ;  no  change  was  observed 
in  the  tyrosine  content  of  the  yeast.  C.  R.  H. 

Alcoholic  Fermentation.  XI.  Acids  Resulting  from  Yeast 
Fermentation  in  Presence  of  Calcium  Carbonate.  S.  Kostyt- 
schev  and  L.  Frey  (Z.  physiol.  Chem.,  1925,  146,  276 — 285). — 
Among  the  products  of  rapid  fermentation  of  sucrose,  in  a  medium 
containing  calcium  carbonate,  but  free  from  nitrogenous  substances, 
there  were  isolated  succinic,  malic,  and  acetic  acids.  It  is  suggested 
that  aspartic  acid  may  lose  ammonia  to  give  oxalacetic  acid,  which 
may  be  converted  by  carboxylase  into  carbon  dioxide  and  acetalde¬ 
hyde,  the  latter  being  either  reduced  to  ethyl  alcohol  or  oxidised 
to  acetic  and  oxalic  acids ;  alternatively,  the  oxalacetic  acid  might 
be  reduced  to  malic  acid.  This  scheme  would  also  account  for  the 
occurrence  of  malic  and  oxalic  acids  in  plants.  C.  R.  H. 

Increase  of  Invertase  Content  of  Yeast.  R.  Willstatter, 
C.  D.  Lowry,  jun.,  and  K.  Schneider  (Z.  physiol.  Chem.,  1925, 
146,  158 — 180). — The  increased  content  of  invertase  in  yeast, 
following  repeated  fermentations  of  strong  sugar  solutions,  observed 
by  Meisenheimer  and  others  (A.,  1913,  i,  1139;  1915,  i,  358),  takes 
place  to  a  greater  extent  in  presence  of  minimal  amounts  of  sucrose. 
The  most  favourable  results  (an  increase  of  8 — 15  times  in  the 
invertase  concentration)  were  obtained  by  the  slow  addition  of 
20%  sucrose  solution  to  a  suspension  of  yeast  in  an  inorganic 
medium;  the  optimum  temperature  is  27°,  but  variations  in  tem¬ 
perature  from  20°  to  32°  and  of  pu  from  4-5  to  7-0  do  not  exert  great 
influence  on  the  reaction.  Better  results  were  obtained  with 
relatively  fresh  yeast  than  with  that  which  had  been  used  repeatedly 
in  the  brewery.  Dextrose  could  be  substituted  for  sucrose  without 
affecting  the  results,  but  maltose  gave  less  increase  of  invertase. 
Yeast  treated  in  this  manner  showed  a  slight  increase  in  its  content 
of  maltose,  but  no  change  in  that  of  (3-glucosidase  or  protease  or  in 
its  fermenting  power.  C.  R.  H. 

Capacity  of  Fresh  Yeast  to  Ferment  Galactose  after 
Preliminary  Treatment  with  this  Sugar  and  the  Constancy 
of  this  Property.  H.  von  Euler  and  T.  Lovgren  (Z.  physiol. 
Chem.,  1925,  146,  44 — 62). — The  authors’  top  yeast  R  by  prelimi¬ 
nary  treatment  with  galactose  develops  the  power  of  fermenting 
this  sugar.  Such  treatment  causes  the  capacity  of  the  yeast  to 
ferment  dextrose  to  fall  in  the  ratio  55  :  30,  whilst  its  power  to 
ferment  galactose  never  attains  50%  of  that  for  dextrose.  Yeast 
treated  with  galactose  retains  its  power  of  fermenting  this  sugar  for 
a  long  time  after  it  has  been  returned  to  its  original  substrate, 
dextrose.  P.  W.  C. 

Kinetics  of  the  Cleavage  of  Peptides  by  Yeast  Enzymes. 

A.  Fodor  and  C.  Epstein  ( Kolloid-Z .,  1925,  37,  168 — 178). — A 
continuation  of  previous  researches  on  the  velocity  of  polypeptide 
cleavage  by  macerated  yeast  juice  (cf.  Fermentforsch.,  1916,  1, 
533).  The  results  obtained  when  the  enzyme  is  used  in  the  following 
media — (i)  the  original  juice,  (ii)  a  kaolin  adsorbate  of  the  juice, 
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and  (iii)  a  glycine  elutriate  of  this  adsorbate — are  compared  and 
discussed.  N.  H.  H. 

Nature  of  the  Peptide-cleaving  Enzyme  of  Yeast  Macerates. 

A.  Fodor,  A.  Bernfeld,  and  R.  Schonfeld  ( Kolloid-Z .,  1925,  37, 
32 — 37  ;  159 — 168). — A  direct  separation  of  the  enzyme-carrier 

from  the  chief  mass  of  the  phosphoprotein  of  macerated  yeast  is 
possible,  but  the  solutions  obtained  have  only  a  weak  activity. 
Adsorption  on  kaolin  and  elution  with  glycine  solutions  give  active 
solutions  containing  only  minute  traces  of  protein.  The  enzyme- 
carrier  is  a  very  unstable  colloid.  After  a  second  adsorption  and 
elution,  the  activity  falls  to  one-half  in  24  hrs.  The  most  active 
fraction  from  fractional  precipitation  with  acetone  corresponds  in 
composition  with  the  phosphoprotein  obtained  by  acid  precipitation. 
A  method  for  preparing  a  solution  of  the  enzyme,  free  from  detect¬ 
able  quantities  of  protein  and  phosphoric  acid,  is  given  in  which 
adsorption  by  kaolin  is  followed  by  elution  of  the  adsorbate  with 
2-5%  glycine  solution.  E.  M.  C.  and  N.  H.  H. 

Formation  of  Acetylmethylcarbinol  and  2  :  3-Butylene- 
glycol  in  the  Fermentation  of  Sugars  by  Alcohol  Yeasts  and 
True  Lactic  Acid  Bacteria.  A.  J.  Kluyver  and  H.  J.  L.  Donker 
(. Proc .  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  314 — 317). — Whilst 
the  carbinol  and  glycol  have  long  been  known  to  be  formed  by  some 
microbes,  the  yeasts  and  true  lactic  acid  bacteria  do  not  normally 
yield  them,  and  also  generally  yield  no  free  hydrogen,  being  there¬ 
fore  regarded  as  favouring  oxidation  of  acetaldehyde  with  simul¬ 
taneous  removal  of  hydrogen  by  the  protoplasm  (stage  C,  following 
abstract).  If  a  compound  which  can  act  as  a  hydrogen  acceptor, 
e.g.,  methylene-blue  or  sulphur,  be  added  in  the  ordinary  yeast  fer¬ 
mentation  of  dextrose,  this  is  reduced  and  the  glycol  and  carbinol 
are  formed.  Lsevulose  acts  in  the  same  way  both  with  yeast  and 
lactic  acid  bacteria.  S.  I.  L. 

The  Unity  in  the  Chemistry  of  the  Fermentative  Sugar 
Dissimilation  Processes  of  Microbes.  A.  J.  Kluyver  and 
H.  J.  L.  Donker  {Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1925,  28, 
297 — 313). — A  general  scheme  put  forward  for  the  fermentative 
decompositions  of  the  hexoses  by  microbes  embraces  the  stages  : 
(A)  Conversion  to  2  mols.  of  a  hypothetical  intermediate 
product  C3H603;  (B)  transformation  of  this  into  (1)  lactic  acid 
and  (2)  formic  acid  and  acetaldehyde ;  (C)  oxidation  of  the  products 
B(2)  to  carbon  dioxide  and  acetic  acid,  respectively,  with  simul¬ 
taneous  reduction  of  protoplasm ;  (D)  condensations  of  acetaldehyde, 
forming  acetylmethylcarbinol  and  butyric  acid,  and  of  acetic  acid, 
yielding  carbon  dioxide  and  acetone,  and  (E)  regeneration  of 
protoplasm  from  the  reduction  product  formed  in  (C),  with  simul¬ 
taneous  reductions,  yielding  alcohols,  glycerol,  and  other  products. 
The  microbes  concerned  are  divided  according  to  the  products 
formed  in  fermentation  into  eight  groups,  and  the  stages  of  decom¬ 
position  allocated  between  these  on  the  basis  of  the  known  data. 
This  characterisation  is  in  accordance  with  the  natural  grouping. 

S.  I.  L. 
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Adjustment  of  pK  of  Culture  Media  under  Sterile  Conditions. 

L.  M.  Christensen  and  E.  I.  Fulmer  ( Ind .  Eng.  Chem.,  1925,  17, 
935). — The  unit  of  apparatus  consists  of  a  2-litre  flask  connected 
without  stopcock  to  the  burette.  Air  is  admitted  through  soda- 
lime  and  U- tubes  containing  glass  beads  with  just  enough  sulphuric 
acid  to  fill  the  bottom  of  the  tube.  A  glass  shield  keeps  out  any 
organisms  while  the  reagent  is  being  added.  Three  such  units  are 
required  (for  acid,  alkali,  and  water).  The  titration  curve  for  the 
medium  is  found  from  the  pK  values  with  known  amounts  of  acid 
and  water,  and  the  desired  adjustment  made.  [Cf.  B.,  1925,  820.] 

D.  G.  H. 

Acetone-producing  Organisms.  G.  J.  Fowler  and  V. 
Subramanyan  (J.  Indian  Inst.  Sci.,  1925,  8  A,  71 — 83). — Spores  of 
the  acetone  bacillus  developed  in  maize  culture,  and  preserved  in 
sealed  tubes,  retain  their  vitality  for  at  least  7  years.  The  organism 
grows  best  on  cereal  mashes,  the  insoluble  vegetable  protein  of  the 
grain  being  essential  to  its  healthy  metabolism.  Post-fermentation 
changes  in  acidity  and  percentage  of  acetone  are  mainly  due  to 
bacterial  activity.  These  organisms  are  widespread  in  nature  and 
are  associated  especially  with  the  presence  of  starch  in  seeds,  tubers, 
or  leaves.  G.  M.  B. 

Mahua  Flowers  as  Raw  Material  for  the  Acetone  Ferment¬ 
ation  Process.  A.  G.  Gokhale  ( J .  Indian  Inst.  Sci.,  1925,  8  A, 
84 — 87). — Mahua  flowers  have  been  successfully  fermented  by  the 
acetone  process,  and  the  optimum  conditions  have  been  determined 
in  detail.  [Cf.  B.,  1925,  777.]  G.  M.  B. 

Bacterium  Producing  Ethyl  Butyrate.  C.  Bidault  and  S. 
Blaignan  (Compt.  rend.  Soc.  Biol.,  1925,  92,  416 — 417  ;  from  Chem. 
Zentr.,  1925,  i,  2314). — A  bacterium  was  isolated  from  pickling  brine 
which  resembled  Bacillus  fcecalis  alkaligenes.  It  produces  ethyl 
butyrate  in  the  presence  of  air.  G.  W.  R. 

Fermentation  Products  of  Mannitol-Forming  Bacteria. 

H.  R.  Stiles,  W.  H.  Peterson,  and  E.  B.  Fred  (J.  Biol.  Chem., 
1925,  64,  643 — 654).- — Four  strains  of  mannitol-forming  bacteria 
have  been  obtained  from  fermenting  cereal  infusions ;  when  the 
pentoses  were  fermented  the  products  were  acetic  and  lactic  acids. 
Mannitol  was  produced  by  all  strains  from  laevulose,  by  three  of 
them  from  sucrose,  and  by  two  from  raflinose,  the  other  products 
being  acetic  and  lactic  acids,  carbon  dioxide,  and  (from  raflinose) 
ethyl  alcohol.  Dextrose,  galactose,  and  lactose  were  fermented 
in  varying  degrees  to  ethyl  alcohol,  carbon  dioxide,  and  lactic  acid ; 
the  lactic  acid  in  almost  all  cases  was  inactive.  One  of  the  strains 
was  able  to  produce  volatile  acid  from  calcium  lactate  and  slowly 
to  decompose  mannitol  with  production  of  acetic  and  lactic  acids. 

C.  R.  H. 

Possible  Role  of  Pyruvic  Acid  in  Bacterial  Growth.  J.  H. 

Quastel  ( Biochem .  J.,  1925,  19,  641 — 644). — Experimental 

evidence  points  to  the  probability  that  pyruvic  acid  or  some  very 
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closely  allied  substance  derived  from  the  compounds  forming  the 
source  of  nutritive  carbon  in  the  medium,  is  the  first  organic  molecule 
entering  into  the  protoplasmic  synthesis  of  bacteria.  S.  S.  Z. 

Dehydrogenations  Produced  by  Resting  Bacteria.  II. 

J.  H.  Quastel  and  M.  D.  Whetham  ( Biochem .  J.,  1925,  19,  645 — 
651). — A  record  is  given  of  the  behaviour  of  a  number  of  amino- 
acids,  sugars,  and  related  substances  in  the  presence  of  resting 
Bacillus  coli  as  the  activating  source  and  of  methylene-blue  as  the 
hydrogen  acceptor.  The  relative  reducing  powers  of  some  of  the 
donators  are  tabulated.  S.  S.  Z. 

Dehydrogenations  Produced  by  Resting  Bacteria.  III. 

J.  H.  Quastel  and  W.  R.  Wooldridge  ( Biochem .  J.,  1925,  19, 
652 — 659) . — Bacillus  alkaligenes  possesses  feeble  activating  powers,  its 
reducing  action  being  greatest  with  formic,  lactic,  a-  and  (3 -hydroxy  - 
butyric  acids.  It  does  not  oxidise  fumarates,  malates,  aspartates, 
nitrates,  or  chlorates.  Its  power  of  activating  sugars  is  very  slight. 
B.  prodigiosus  possesses  powerful  activating  properties,  which  appear 
in  the  cases  of  fumarates,  malates,  and  aspartates  to  be  greater  than 
those  of  B.  coli.  It  activated  all  the  sugars  tested,  its  effects  with 
sucrose,  arabinose,  and  dulcitol  being  relatively  weak.  B.  proteus 
is  less  powerful  than  B.  prodigiosus  or  B.  coli  in  activating 
fumarates,  malates,  or  aspartates  as  hydrogen  acceptors.  The 
action  on  nitrates  and  chlorates  is  similar  in  all  three  organisms. 
Of  the  sugars  tested  only  dextrose  and  laevulose  are  activated  to 
any  extent.  The  mechanism  in  B.  prodigiosus  and  B.  proteus  which 
activates  fumarates,  nitrates,  and  chlorates  is  thermolabile. 

s.  s.  z. 

Anaerobic  Growth  of  Bacteria.  J.  H.  Quastel  and  M. 
Stephenson  (Biochem.  J.,  1925, 19,  660 — 666). — Bacillus  alkaligenes 
is  incapable  of  anaerobic  growth  in  the  presence  of  nitrate  or 
fumarate.  B.  proteus  can  grow  anaerobically  in  the  presence  of 
nitrate  and  certain  hydrogen  donators,  but  not  in  the  presence  of 
fumarates  and  these  donators ;  B.  coli  and  B.  prodigiosus  can  grow 
anaerobically  on  nitrate,  fumarate,  malate,  or  aspartate  with 
glycerol  (or  in  some  cases  lactate)  as  hydrogen  donator.  This 
points  to  the  fact  that  anaerobic  growth  takes  place  when  the 
organism  is  capable  of  activating  some  constituent  of  the  medium 
as  a  hydrogen  acceptor  (see  preceding  abstract).  S.  S.  Z. 

Sulphur  Bacteria.  L.  G.  M.  Baas-Becking  (Ann.  Bot.,  1925, 
39,  613 — 650). — An  ecological  study  of  communities  of  sulphur 
bacteria  containing  a  large  variety  of  forms.  Endothiobacteria 
(i.e.,  forms  which  deposit  soluble  liquid  sulphur  inside  the  cells) 
need  a  certain  amount  of  light  and  occur  within  20  cm.  of  the  surface 
in  alkaline  w'ater  containing  hydrogen  sulphide.  They  are  almost 
independent  of  the  salt  concentration,  which  may  vary  from  0-05% 
to  7-5%,  and  of  the  oxygen  content  of  the  water.  Evidence  is  given 
indicating  that  the  hydrosulphide  ion  and  not  free  hydrogen  sulphide 
is  used  by  these  organisms  as  a  source  of  energy.  The  mechanism 
of  the  formation  of  sulphur  in  the  cells  is  discussed.  C.  T.  G. 
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Conversion  of  Sulphur  into  Sulphate  by  Micro-organisms 
of  the  Soil.  G.  Guittonneau  ( Compt .  rend.,  1925,  181,  261 — 
262). — By  methods  previously  described  (this  vol.,  i,  766),  the 
author  has  now  obtained  from  soil  cultures  a  micro-organism 
which  is  capable  of  transforming  thiosulphates  into  sulphates. 
The  new  micro-organism  has  very  little  action  on  sulphur  itself, 
whilst  the  organisms  previously  described  are  incapable  of 
converting  thiosulphate  into  sulphate.  Where  both  organisms 
are  present  the  final  product  is,  however,  sulphate,  but  in  the 
presence  of  large  quantities  of  ammonium  succinate  the  conversion 
of  thiosulphate  into  sulphate  is  inhibited,  and  the  thiosulphate 
accumulates.  R.  B. 

Role  of  Auxiliary  Pigments  in  the  Cyanophycece.  A. 

Richter  (Bull.  Acad.  St.  Petersbourg,  1916,  [6],  1115 — 1128;  from 
Chem  Ze?itr.,  1925,  i,  2568 — 2569). — Phycocyanin  and  carotin  in 
blue-green  algse  do  not  act  as  assimilators  of  carbon  dioxide. 

G.  W.  R. 

Calcium  Requirements  of  Algse  and  Fungi.  O.  Loew  (Biol. 
Zentr.,  1925,  45,  122—125;  from  Chem.  Zentr.,  1925,  i,  2312).— 
There  is  no  sharp  distinction  between  algse  and  fungi  in  their  relation¬ 
ships  to  calcium.  Certain  of  the  lower  algse  can  grow  in  the  absence 
of  calcium,  whilst  in  the  higher  fungi  a  supply  of  calcium  is  necessary. 
Reagents,  such  as  oxalates,  which  precipitate  calcium  are  without 
harmful  effect  on  organisms  which  do  not  require  calcium.  Certain 
fungi  may  grow  vegetatively  in  the  absence  of  calcium  but  require 
calcium  for  spore  formation.  G.  W.  R. 

Adrenaline  Secretion  during  Starvation.  S.  Ogawa  (Arch, 
exp.  Path.  Pharm.,  1925,  107,  171 — 179). — The  adrenaline  secretion 
in  rabbits  is  determined  by  means  of  the  Trendelenburg  frog  prepar¬ 
ation  on  samples  of  blood  taken,  without  ansesthetic,  from  the  vena 
cava  in  the  neighbourhood  of  the  suprarenal  vein.  The  adrenaline 
content  of  the  suprarenal  glands  is  determined  colorimetrically  by 
means  of  mercuric  chloride  and  sodium  acetate.  An  increased 
adrenaline  secretion  is  observed  during  the  first  few  days  of  starv¬ 
ation,  followed  by  a  progressive  diminution  in  the  secretion  accom¬ 
panied  by  a  reduction  in  the  adrenaline  content  of  the  glands. 

H.  P.  M. 

Product  with  Insulin  Action.  W.  Stix  (Z.  physiol.  Chem., 
1925,  146,  143 — 146). — Formol  titration,  bromination,  esterific¬ 
ation,  etc.  of  an  insulin  solution  were  attempted  with  inconclusive 
results.  P.  W.  C. 

Insulin.  I.  Is  Insulin  an  Unstable  Sulphur  Compound? 

J.  J.  Abel  and  E.  M.  K.  Geiling  (J.  Pharm.  Exp.  Ther.,  1925,  25, 
423 — 448). — A  commercial  preparation,  “  Iletin  ”  (Lilly),  is 
repeatedly  precipitated  by  pyridine  from  its  aqueous  or  acetic  acid 
solution.  From  the  mother-liquors,  by  further  fractionation, 
all  but  a  trace  of  hypoglycsemic  activity  can  be  removed,  leaving 
about  35 — 40%  of  the  total  material.  Crystalline  amino -acids 
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and  a  very  slightly  active  protein-like  substance  have  been  isolated. 
The  substances  insoluble  in  pyridine  are  then  extracted  with  90% 
phenol,  and  the  insulin  is  precipitated  from  the  phenol  solution  by 
addition  of  excess  of  distilled  water.  The  precipitate  is  dissolved 
in  dilute  acetic  acid  and  reprecipitated  by  pyridine.  Finally,  it  is 
several  times  dissolved  in  dilute  acetic  acid  and  precipitated  by 
addition  of  saturated  sodium  chloride  solution.  The  product  so 
obtained  is  evaluated  at  40  or  more  rabbit  units  per  mg.,  whereas 
the  original  material  was  8 — 12  units  per  mg.  This  active  insulin 
is  inactivated  by  boiling  for  a  short  time  with  0-lAr-sodium  carbonate, 
whereby  the  mode  of  combination  of  part,  if  not  all,  of  the  sulphur 
is  altered,  enabling  it  subsequently  to  be  liberated  by  acid  in  the 
form  of  hydrogen  sulphide.  No  ammonia  is  liberated  by  this 
treatment.  The  inert  fractions  obtained  during  the  purification 
contain  very  little  of  this  labile  sulphur,  the  content  of  which  appears 
to  be  directly  proportional  to  the  hypoglycaemic  activity.  Phos¬ 
phorus  is  not  a  constituent  of  insulin.  C.  P.  S. 

Distribution  of  Insulin  in  the  Organs  of  Normal  and 
Depancreatised  Dogs.  M.  Nothmann  (Arch.  exp.  Path.  Pharm., 
1925,  108,  1 — 63). — The  organs  of  normal  animals  contain  insulin 
identical  in  all  respects  with  pancreatic  insulin,  but  2  to  5  days  after 
depancreatisation  the  liver  only  contains  insulin.  The  insulin 
in  all  organs  other  than  the  liver  is  therefore  derived  from  the 
pancreas.  The  function  of  the  hepatic  insulin  of  the  diabetic  is 
possibly  the  conversion  into  glycogen  of  lsevulose,  which  is  known 
to  be  metabolised  by  the  diabetic.  E.  C.  S. 

Variations  in  the  Hydrogen-ion  Concentration  of  the  Blood 
under  Different  Conditions.  I.  Effect  of  Single  Adminis¬ 
trations  of  Nutrient  Substances.  II.  Effect  of  Insulin  and 
other  Organ  Extracts.  A.  Gigon  (Z.  ges.  exp.  Med.,  1925,  44, 
95—106;  107—115;  from  Chem.  Zentr.,  1925,  2315—2316).— 

I.  The  normal  pu  of  the  blood  of  healthy  fasting  men  at  rest  is 
7-24 — 7-35.  After  drinking  1  litre  of  water  while  fasting,  there 
was  a  marked  decrease  in  the  pa  of  the  blood  for  at  least  3  hrs.,  the 
urine  showing  a  corresponding  increase  in  ps.  Administration  of 
100  g.  of  dextrose  or  lsevulose  caused  a  decrease  in  pn,  after  10 — 30 
min.  in  the  case  of  dextrose,  later  in  the  case  of  lsevulose.  In  both 
cases,  the  urine  became  slightly  more  acid.  Caseinogen  was  without 
effect.  Olive  oil  increased  alkalinity.  Hydrochloric  acid  rendered 
the  blood  more  acid  without  affecting  the  reaction  of  the  urine. 
The  action  of  sodium  hydrogen  carbonate  in  raising  pu  is  more 
marked  in  the  urine  than  in  the  blood.  Dextrose  and  lsevulose, 
both  orally  and  subcutaneously,  have  similar  effects  in  rabbits. 
Sucrose  and  physiological  salt  solution  are  without  effect.  Olive 
oil  given  subcutaneously  raises  the  pa  more  markedly  than  when 
given  orally.  Oral  administration  of  sodium  hydrogen  carbonate 
causes  a  marked  rise  in  blood  pK. 

II.  Insulin  administered  to  rabbits  in  doses  insufficient  to  cause 
convulsions  does  not  appreciably  affect  the  pa  of  the  blood.  Larger 
doses  cause  a  temporary  increase  in  blood  pn  during  the  convulsions. 
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The  acidifying  effect  of  injections  of  dextrose  or  adrenaline  is  not 
observed  after  administration  of  insulin.  Disodium  hydrogen 
phosphate  and  sodium  dihydrogen  phosphate  lower  the  pK  of  the 
blood  slightly  and  antagonise  the  effect  of  insulin  on  blood  pa- 
Protein-free  liver  extract  raises,  whilst  protein-free  lung  extract 
lowers,  the  pK  of  the  blood.  G.  W.  R. 

Biochemical  Determination  of  Insulin.  F.  Wyss  ( Compt . 
rend.,  1925,  181,  327 — 328). — A  method  of  determining  the  potency 
of  insulin  preparations  based  on  certain  chemical  properties  is 
suggested.  L.  F.  H. 

Vitamin  Content  of  Cortex  limonis,  B.P.  S.  G.  Willimott 
and  F.  Wokes  ( Pharm .  J .,  1925,  115,  164 — 168). — Experiments 
with  rats  indicate  that  the  flavedo  (outer  rind)  of  lemon  contains 
appreciable  amounts  of  vitamin.  B.  F. 

Formation  of  Vitamin- A  during  Germination  of  Seeds. 

W.  Stepp  ( Z .  Biol.,  1925,  83,  94 — 98). — When  wheat  is  allowed  to 
germinate  and  then  dried  by  warming,  the  seeds  contain  no  note¬ 
worthy  amount  of  vitamin- A.  If,  however,  animals,  maintained 
on  a  diet  causing  keratomalacia,  have  germinated  wheat  added  to 
their  diet,  they  improve  but  do  not  increase  in  weight.  It  appears, 
therefore,  that  germination  of  wheat  causes  the  production  of  enough 
vitamin-A  to  prevent  keratomalacia,  but  not  sufficient  to  increase 
the  weight  of  the  animal.  P.  W.  C. 

Growth  Factors.  V.  H.  von  Euler  and  E.  Erikson  ( Z . 
physiol.  Chem.,  1925, 146,  241 — 246). — Purified  commercial  glycerol, 
both  before  and  after  irradiation,  was  able  to  promote  growth  in 
rats  deprived  of  vitamin- A.  It  is  thought  that  this  result  is  due 
to  the  presence  in  the  glycerol  of  an  active  substance  derived  from 
the  original  fat  and  not  destroyed  in  the  process  of  preparation. 
Samples  of  irradiated  ivory-nut  oil,  when  kept  in  stoppered 
dark- walled  flasks,  retained  most  of  their  growth-promoting  activity 
for  3 — 4  months.  C.  R.  H. 

Jendrassik  Reaction  for  Vitamin-!?.  N.  Bezssonoff  (J. 
Biol.  Chem.,  1925,  64,  589 — 590).  V.  E.  Levine  {ibid.,  591 — 593). — 
Polemical  (cf.  Bezssonoff,  A.,  1924,  i,  588  ;  lyevine,  this  vol.  i.,  108). 

C.  R.  H. 

Basal  Vitamin-B-free  Diet  of  Drummond  and  Watson. 

A.  L.  Bacharach  ( Biochem .  J.,  1925,  19,  638 — 640). — If  the  lemon 
juice  is  eliminated  from  the  above  diet,  cessation  of  growth  is 
secured  in  about  7  days.  S.  S.  Z. 

Blood-sugar  Levels  of  Rats  Fed  with  Complete  Diets  and 
Diets  Deficient  in  Vitamin-!?.  P.  Eggleton  and  L.  Gross 
(j Biochem.  J.,  1925,  19,  633 — 637).— The  rate  of  absorption  of 
dextrose  from  the  alimentary  tract  is  unaffected  by  vitamin-2? 
deficiency.  The  elimination  of  vitamin-2?  from  the  diet  of  the  rat 
causes  a  gradual  removal  of  glycogen  from  the  liver.  S.  S.  Z. 

Antiscorbutic  Fraction  of  Lemon  Juice.  IIL  S.  S.  Zilva 
(Biochem.  J.,  1925, 19,  589 — 594). — Unlike  basic  lead  acetate,  which 
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precipitates  the  antiscorbutic  factor  from  lemon  juice  quantitatively, 
normal  lead  acetate  does  not  precipitate  it  at  all.  The  behaviour 
of  these  two  precipitating  reagents  towards  the  antiscorbutic  factor 
in  swede  juice  is  the  same  as  to  that  in  lemon  juice.  Small  quan¬ 
tities  of  amino  and  amide  nitrogen  are  present  in  certain  concentrated 
antiscorbutic  fractions.  They,  however,  form  only  a  part  of  the 
total  nitrogen  content,  which  is  of  the  order  of  1 — 2  mg.%. 
There  is  no  connexion  between  the  amide  nitrogen  and  the  anti¬ 
scorbutic  activity  of  lemon  juice.  S.  S.  Z. 

Vitamin  Deficiency  and  Pernicious  Anaemia.  N.  R.  Dhar 

(Chem.  Zelle  Gewebe,  1925,  12,  225 — 227). — Pernicious  anaemia  is 
thought  to  be  due  to  deficiency  of  vitamin and  -C.  E.  C.  S. 

Formation  of  Vitamin-D  in  Germinating  Seeds.  W.  Stepp 
( Z .  Biol.,  1925,  83,  99 — 101). — A  series  of  experiments,  similar  to 
those  already  described  (cf.  i.,  1221),  indicate  that  vitamin-/)  is  not 
formed  during  the  germination  of  seeds.  P.  W.  C. 

Effect  of  Wounding  on  the  Respiration  of  Plants.  W. 

Palladin  (Bull.  Acad.  Sci.  St.  Petersbourg,  1917,  [6],  1507 — 1514 ; 
from  Chem.  Zentr.,  1925,  i,  2567). — Stems  of  cactus,  peas,  and  bulbs 
of  Amaryllis  vittata  develop  more  carbon  dioxide  after  being  cut. 
The  respiration  of  cactus  stems  and  pea  seeds  which  have  been 
frozen  and  thawed  is  also  increased  by  wounding.  Injury  thus 
increases  the  amount  of  the  respiratory  enzymes.  Potatoes  contain 
more  solanine  after  being  wounded.  Respiration  of  the  roots  of 
carrots  is  scarcely  increased  by  wounding.  Freezing  results  in  the 
formation  of  dark  colouring  matters.  As  chromogens  exert  an 
adverse  effect  on  respiration,  the  observed  inhibitory  effect  of 
freezing  on  the  respiration  of  carrot  roots  may  be  understood. 
Injury  thus  increases  respiratory  ferments,  hydrogen  acceptors 
(chromogens),  and  stimulators  (solanine).  G.  W.  R. 

Development  and  Distribution  of  Chlorophyll  in  Roots  of 
Flowering  Plants  Grown  in  the  Light.  D.  Powell  (Ann. 
Bot.,  1925,  39,  503 — 5131. — The  roots  of  most  plants,  when  grown 
in  water  or  culture  solution  exposed  to  bright  light,  develop  chloro¬ 
phyll.  The  particular  group  of  cells  in  which  chlorophyll  appears 
varies  in  different  species  but  is  constant  for  a  given  species.  The 
distribution  of  the  plastids  is  not  affected  by  illumination.  In  the 
case  of  Pisum  sativum,  conditions  which  favour  assimilation  in  the 
shoot  also  favour  development  of  chlorophyll  in  the  root.  C.  T.  G. 

Diurnal  Changes  in  Acidity  of  Bryophyllum  calycinum. 

F.  G.  Gustafson  (J.  Gen.  Physiol.,  1925,  7,  719 — 728). — Parallel 
changes  are  observed  in  the  hydrogen-ion  concentration  and  in 
the  total  (titratable)  acidity  of  the  juice  expressed  from  Bryo¬ 
phyllum  calycinum  at  different  times  of  the  day.  There  is  a  shift 
towards  the  alkaline  side  during  the  hours  of  daylight,  with  a  return 
to  the  original  state  during  the  night.  The  decrease  in  acidity  is 
most  marked  on  bright  days,  whilst  in  darkness  the  acidity  increases 
for  the  first  few  days.  After  this,  the  total  acidity  slowly  diminishes, 
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although  the  pu  remains  almost  constant.  Temperature  and  the 
presence  of  oxygen  appear  to  be  of  minor  importance.  The  changes 
only  take  place  in  the  living  plant,  and  the  acidity  of  the  expressed 
juice  does  not  alter  on  keeping,  or  even  on  boiling.  H.  P.  M. 

Plant  Yield  and  Intensity  of  External  Factors — Mitscher- 
lich’s  “  Wirkungsgesetz.”  G.  E.  Briggs  (Ann.  Bot.,  1925, 
39,  475 — 502). — A  criticism  of  Mitseherlich’s  treatment  of  the  data 
used  in  formulating  his  law  expressing  the  relation  between  plant 
yield  and  the  intensity  of  the  external  factors  governing  growth. 
In  the  case  of  manures,  the  exact  intensity  of  the  factor  (x)  cannot 
be  measured  directly,  since  there  is  a  certain  quantity  in  the  seed 
and  in  the  soil,  and  the  crucial  data  giving  the  yields  for  very  small 
values  of  x  are  missing  and  difficult  to  obtain.  With  the  figures 
actually  available,  the  agreement  of  calculated  and  observed  results 
has  little  significance,  and  various  values  can  be  assigned  to  the 
“  Wirkungsfaktoren  ”  which  will  give  figures  agreeing  fairly  closely 
with  the  experimental  data.  The  results  can  also  be  fitted  with 
equations  of  a  quite  different  type  from  that  adopted  by  Mitscher- 
lich.  Further,  the  evidence  for  the  assumption  that  the  relationship 
between  yield  per  pot  and  the  intensity  of  an  external  factor  is 
independent  of  the  number  of  plants  per  pot  is  inadequate ;  it  is 
probable  also  that  errors  occur  in  eliminating  extra  plants  from 
pots  after  germination.  The  application  of  Mitscherlich’s  equation 
in  conjunction  with  the  results  of  pot-culture  experiments  to  the 
determination  of  the  effect  of  the  addition  of  manure  in  the  field 
is  inadmissible,  since  the  range  of  the  roots  and  the  amount  of 
nutrients  available  in  the  field  are  unknown.  The  attempt  to 
formulate  a  law  of  plant  yield  based  on  our  present  knowledge  can 
have  little  physiological  significance.  C.  T.  G. 

Formation  of  Starch  from  Arabinose  by  Plants.  M. 

Polonovski  and  F.  Morvillez  ( Compt .  rend.  Soc.  Biol.,  1925,  92, 
443 — 445 ;  from  Chem.  Zentr.,  1925,  i,  2312 — 2313). — Bean  seedlings 
and  colourless  potato  shoots  were,  after  sterilisation,  placed  in 
nutrient  solutions  (Sachs)  to  which  0 — 5%  of  arabinose  and  dextrose, 
respectively,  were  added.  The  solutions  were  aerated  with  air 
free  from  carbon  dioxide.  The  experiments  were  carried  out 
partly  in  light  and  partly  in  darkness  and  showed  that  whilst  neither 
dextrose  nor  arabinose  sufficed  for  normal  nutrition,  yet  varying 
amounts  of  starch  were  formed  from  arabinose.  The  greatest 
formation  of  starch  occurred  in  the  dextrose  solutions.  G.  W.  B-. 

Decomposition  of  Oxalic  Acid  by  Plants.  W.  Pall  a  din  and 
E.  Lovtschinovskaja  (Bull.  Acad.  Sci.  St.  Petersbourg,  1916,  [6], 
937 — 948;  from  Chem.  Zentr.,  1925,  i,  2567 — 2568). — The  decom¬ 
position  of  oxalic  acid  by  wheat  meal  and  wheat  bran,  respectively, 
was  determined  by  measuring  the  amount  of  carbon  dioxide  formed. 
Oxidation  is  more  energetic  by  the  latter,  which  also  decomposes 
neutral  potassium  oxalate.  When  the  oxygen  of  the  air  is  replaced 
as  hydrogen  acceptor  by  methylene-blue,  oxidation  of  oxalic  acid 
no  longer  occurs.  Atmospheric  oxygen  cannot  be  replaced  by 
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potassium  nitrate,  formate,  or  hydrogen  peroxide.  Among  reducing 
agents,  resorcinol  first  increases  and  then  decreases  oxidation  of 
oxalic  acid.  Pyrogallol  and  quinol  strongly  inhibit  oxidation. 
The  inhibition  by  reducing  agents  is  attributed  to  their  effect  on 
peroxydase.  Emulsin  has  a  slightly  favourable  effect.  No 
oxidation  is  effected  by  an  aqueous  extract  of  bran.  The  action 
of  zymin  is  inhibited  by  oxalic  acid.  The  respiration  of  the  wheat 
embryo  is  unaffected  by  neutral  potassium  oxalate.  G.  W.  R. 

Absorption  of  Ultra-violet  Light  by  Plants.  W.  Palladia 
and  E.  Hubbenet  (Bull.  Acad.  Sci.  St.  Petersbourg,  1917,  [6],  1007 — 
1036;  from  Chem.  Zentr.,  1925,  i,  2569). — Aqueous  acid  extracts 
from  etiolated  roots  and  stems  show  a  very  weak  absorption  of 
ultra-violet  light.  The  extracts  from  flowers  and  from  etiolated 
leaves  show  an  appreciable  absorption.  G.  W.  R. 

Behaviour  of  the  Alkaloids  of  Alkaloid-containing  Seeds 
during  Germination.  T.  Sabalitschka  and  C.  Jungermann 
(Pharm.  Zentr.,  1925,  66,  474 — 477,  501 — 506). — A  diffusion  of 
alkaloids  from  the  seeds  of  Lupinus  luteus,  Datura  stramonium, 
Trigonella  fosnum  grcecum,  and  Strychnos  nux  vomica  during  germin¬ 
ation  under  normal  conditions  does  not  take  place  but  occurs  only 
when  the  amount  of  water  for  germination  is  so  large  as  to  be 
injurious  to  the  seed.  Alkaloids  cannot  be  regarded  either  during 
germination  or  in  the  growing  plant  primarily,  if  at  all,  as  a  means 
of  protection.  P.  W.  C. 

Dynamics  of  Assimilation  of  Potassium  [by  Plants]  from 
Mineral  Silicates.  J.  M.  Dobrescu-Cluy  (Chem.  Erde,  1925, 
2,  83 — 102). — Applying  the  methods  and  formula  worked  out  by 
Mitscherlich  to  studies  of  the  relative  availability  to  plants  of  the 
potassium  in  various  mineral  silicates,  it  was  found  that  the  use  of 
water  saturated  with  carbon  dioxide  as  a  solvent  gave  figures 
which  were  in  direct  disagreement  with  the  results  of  pot  experi¬ 
ments  with  the  same  minerals.  When,  however,  dilute  hydro¬ 
chloric  acid  was  used  as  the  solvent,  the  figures  obtained  agreed  well 
with  the  vegetation  experiments.  The  four  minerals — biotite, 
phonolith,  muscovite,  and  orthoclase — are  in  the  order  named  in 
regard  both  to  the  solubility  of  the  potassium  present  in  hydrochloric 
acid  and  to  its  availability  to  plants,  the  difference  in  these  respects 
between  biotite  and  ortlioclase  being  very  marked.  The  more 
weathered  the  mineral,  the  greater  is  the  facility  with  which  the 
potassium  can  be  assimilated.  Water  saturated  with  carbon 
dioxide  is  very  suitable  for  work  on  the  availability  of  phosphoric 
acid,  but  it  is  not  to  be  expected  that  the  same  solvent  should  be 
equally  applicable  to  the  study  of  other  plant  nutrients.  C.  T.  G. 

Carbon  Dioxide  Content  of  the  Soil  Air  as  a  Factor  in  the 
Absorption  of  Inorganic  Elements  by  Plants.  F.  W.  Parker 
(Soil  Sci.,  1925,  20,  39 — 44;  cf.  A.,  1924,  i,  811). — Neither  addition 
of  carbon  dioxide  to  the  soil  air  nor  its  removal  (by  continuous 
aspiration)  appreciably  affected  the  yield  of  oats,  rape,  or  crimson 
clover  grown  in  pots.  In  the  absence  of  phosphatic  fertiliser,  the 
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phosphorus  content  of  the  plants  was  slightly  increased  by  addition 
of  carbon  dioxide,  but  there  was  no  indication  of  any  increase  in 
the  availability  of  added  rock  phosphate.  The  treatments  did  not 
influence  either  the  calcium  or  total  ash  content  of  the  plants, 
except  in  the  case  of  oats,  where  addition  of  carbon  dioxide  increased 
and  its  removal  decreased  the  percentage  of  ash.  C.  T.  G. 

Anthocyanins.  P.  M.  Nikiforovski  (Z.  physiol.  Chem.,  1925, 
146,  91 — 97). — A  reaction  claimed  to  be  specific  for  anthocyanins 
is  described  and  employed  for  their  classification.  Aqueous  alcoholic 
(50%)  extracts  of  anthocyanins  from  a  large  number  of  wild  and 
garden  flowers  give  with  0-5 — 5%  aluminium  chloride  solution  a 
red  or  blue  colour,  the  difference  in  colour  being  apparently  deter¬ 
mined  by  the  number  of  free  hydroxyl  groups  in  the  pigment. 

P.  W.  C. 

Chemical  Composition  of  the  Bark  of  the  Purgative  Buck¬ 
thorn  ( Rhamnus  cathartica,  L.).  M.  Bridel  and  C.  Charaux 
(Ann.  Chim.,  1925,  [x],  4,  79 — 120). — A  full  account  of  work  already 
published  (this  vol.,  i,  621,  636,  690).  S.  K.  T. 

Constituents  of  the  Marking  Nut  :  ‘ 1  Semecarpus  anacar- 
dium,"  Linn.  D.  S.  Naidu  (J .  Indian  Inst.  Sci.,  1925,  8  A,  129 — 
141). — Extraction  of  the  pericarp  of  this  nut  with  light  petroleum 
yields  9*2%  of  a  corrosive  oil  containing  pyrocatechol,  a  new  phenol 
anacardol,  C18H30O  (d\H  0-9693,  ri%  1-5078,  pier  ate,  m.  p.  100—101°), 
to  which  the  corrosive  properties  are  due,  and  two  phenolic  acids, 
Cie^igCVCOaH,  m.  p.  196 — 200°  ( barium  salt  insoluble,  pentabromo 
derivative,  m.  p.  160 — 161°),  and  Ci4H1303*C02H,  m.  p.  210 — 215° 
(barium  salt  soluble).  The  fined  oil  from  the  kernels  of  the  nut 
resembles  that  from  cashew-kernels.  G.  M.  B. 

Seeds  of  Mercurialis.  P.  Gillot  (J.  Pharm.  Chim.,  1925, 
[viii],  2,  129 — 131). — The  following  is  the  percentage  composition 
of  the  seeds  of  Mercurialis  annua,  I-.,  M.  perennis,  L.,  and  M. 
tomentosa,  L.,  respectively :  water,  6-8,  8-58,  6-72 ;  fat,  38-05, 
26-45,  35-62;  proteins,  13-55,  19-43,  15-25;  cellulose,  31-91,  39-55, 
33-13;  reducing  sugar,  0-09,  0-30,  0-07;  hydrolysable  sugar,  1-29, 
1-49,  0-97;  starch,  0-39,  0-01,  0-97;  ash,  7-92,  4-10,  8-24.  The 
seeds  give,  on  pressing  or  extraction  with  light  petroleum,  oils 
resembling  linseed  oil  in  composition.  [Cf.  B.,  1925,  813.] 

B.  F. 

Cereals.  IV.  Amino-acids  and  Polypeptides  in  the 
Ungerminated  Rye  Kernel.  S.  L.  Jodidi  and  J.  G.  Wangler 
(J.  Agric.  Res.,  1925,  30,  989 — 994). — Polypeptides  and  amino- 
acids  occur  in  the  ungerminated  rye  kernel.  Since  the  ungermin¬ 
ated  kernels  of  wheat,  oats,  and  maize  also  contain  these  substances, 
it  is  suggested  that  they  are  normal  constituents  of  the  ungerm¬ 
inated  kernel  of  other  cereals  such  as  rice,  sorghum,  etc. 

0.  O. 

Unpleasant  Taste  of  Radix  primulas.  L.  Kofler  and  M. 
Brauner  (Arch.  Pharm.,  1925,  263,  424 — 430). — There  is  a  sub¬ 
stance  or  mixture  of  substances  in  the  root  of  Primula  veris  and 
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P.  elatior,  distinct  and  separable  from  saponin,  and  responsible  for 
the  unpleasant  taste  of  the  root.  G.  M.  B. 

Proteins  of  Bark  of  Locust  Tree  ( Robinia  pseudacacia).  I. 
Enzymes  Associated  with  the  Proteins  ;  Composition  and 
Properties  of  the  Albumin.  D.  B.  Jones,  C.  E.  F.  Gersdorff, 
and  O.  Moeller  ( J .  Biol.  Chem.,  1925,  64,  655 — 671). — Successive 
extractions  of  the  dried  inner  bark  of  the  common  locust  tree 
with  water,  10%  sodium  chloride,  70%  alcohol,  and  0-5%  sodium 
hydroxide  removed  65%  of  the  total  nitrogen.  For  the  preparation 
of  the  proteins,  the  material  was  extracted  with  10%  sodium 
chloride  to  which  was  added  sufficient  sodium  hydroxide  to  keep  the 
reaction  neutral ;  from  the  filtered  solution  there  was  precipitated 
by  dialysis  a  globulin  and  from  the  filtrate  from  the  latter,  by  half¬ 
saturation  with  ammonium  sulphate,  an  albumin,  the  yields  being 
1-38%  and  2-52%,  respectively,  of  the  original  material.  The 
globulin  preparations  had  the  power  of  hydrolysing  amygdalin 
and  carbamide.  The  purified  albumin  has  C  54-52%,  H  6-83%, 
N  14-77%,  S  0-8%;  arginine  4-39,  histidine  1-74,  lysine  5-45, 
cystine  1-37,  tyrosine  6-27,  tryptophan  4-18,  aspartic  acid  7-72, 
and  glutamic  acid  4-48% ;  it  is  precipitated  by  44%  saturation 
with  ammonium  sulphate  and  is  coagulated  on  heating  at  62 — 63°. 

C.  R.  H. 

Proteins  of  the  Cotton  Seed.  D.  B.  Jones  and  F.  A.  Csonka 
(J.  Biol.  Chem.,  1925,  64,  673 — 683). — Pulverised  cotton-seed  meal 
was  extracted  first  with  benzene  to  remove  fats,  then  with  10% 
sodium  chloride,  and  finally  with  0-2%  sodium  hydroxide;  the 
latter  extract  contained  a  small  amount  (0-73%  of  the  meal)  of 
a  glutelin.  From  the  sodium  chloride  extract  there  separated, 
on  heating,  two  distinct  precipitates,  at  62°  and  at  85°,  which, 
however,  appeared  to  be  of  identical  composition,  and  yielded 
an  ash  containing  57-29%  P205.  By  23%  saturation  of  the 
sodium  chloride  extract  with  ammonium  sulphate  a  precipitate 
of  a -globulin  was  produced ;  the  mother-liquor  from  this  was  diluted 
and  treated  with  ammonium  sulphate  to  74%  saturation,  which 
gave  a  precipitate  of  (3- globulin ;  the  a-globulin  coagulated  at 
95 — 97°,  the  [3-globulin  at  92 — 93° ;  no  marked  difference  in  the 
nitrogen  distribution  could  be  observed  between  the  two  specimens. 
By  treatment  with  alcohol  of  the  mother-liquors  obtained  in  the 
purification  of  the  globulins  by  dialysis  there  was  precipitated  a 
protein  containing  16-57%  of  a  pentose.  No  evidence  of  the 
presence  of  a  nucleic  acid  in  the  cotton-seed  meal  was  obtained. 

C.  R.  H. 

Pectic  Substance  in  Beech  Wood.  M.  H.  O’Dwyer  ( Biochem . 
J.,  1925,  19,  694 — 696). — A  pectic  substance  corresponding  with 
pectic  acid  was  obtained  from  beech  wood  by  extraction  with  hot 
dilute  ammonium  oxalate  and  precipitation  with  hydrochloric  acid. 
There  is  evidence  that  this  substance  is  not  confined  to  the  tertiary 
layer  in  the  cell- wall.  S.  S.  Z. 
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Pectic  Substances  of  Plants.  III.  Nature  of  Pectinogen 
and  its  Relation  to  Pectic  Acid.  F.  W.  Norris  and  S.  B. 
Schryver  ( Biochem .  J.,  1925,  19,  676 — 693). — Pectinogen  is 
obtained  by  extracting  the  cell-wall  substance  with  warm  0-5% 
ammonium  oxalate  or  oxalic  acid.  Its  composition,  especially  with 
regard  to  methoxyl  content,  varies  considerably.  The  influence 
of  the  source,  the  extractive,  and  the  period  of  extraction  on  the 
product  have  been  studied.  The  shorter  the  period  of  extraction 
the  more  nearly  does  the  composition  of  the  resulting  pectinogen 
correspond  with  that  of  pectinogen  as  it  occurs  in  the  cell-wall, 
although  the  yield  is  not  theoretical.  Alkalis  such  as  lime-water 
convert  pectinogen  into  pectic  acid,  which  is  precipitated.  In 
addition  to  methyl  alcohol,  a  substance  similar  to  hemicellulose  is 
found  in  the  alkaline  filtrate.  The  composition  of  this  substance  is 
not  constant.  Substances  of  the  general  type  described  as  hemi- 
celluloses  may  also  be  obtained  by  direct  extraction  of  the  cell- wall 
substance  with  sodium  hydroxide  or  by  similar  treatment  after 
extraction  of  pectinogen.  It  is  concluded  that  pectinogen  occurs 
in  the  plant  as  a  methylated  pectic  acid  in  loose  combination 
with  metallic  ions  such  as  calcium,  and  that  it  has  one  of  its  four 
carboxyl  groups  unmethylated.  S.  S.  Z. 

Toxins.  II.  Crotin.  P.  Karrer,  F.  Weber,  and  J.  van  Slooten 
(. Helv .  Chim.  Acta,  1925,  8,  384—392;  cf.  A.,  1924,  i,  690).— The 
extraction  from  croton  seeds  and  purification  of  crotin  are  described. 
The  results  of  experiments  on  the  heemolysing  power  of  the  toxin 
towards  rabbit-blood-corpuscles  and  on  its  agglutinating  power 
towards  those  of  sheep  are  given.  Positive  results  under  the  con¬ 
ditions  employed  were  obtained  in  each  case,  in  a  preparation  made 
from  5  c.c.  of  blood  with  0-01  mg.  of  toxin.  The  adsorbing  capacities 
of  kaolin,  basic  aluminium  sulphate,  and  aluminium  hydroxide  for 
crotin  were  studied  by  investigation  of  the  heemolysing  and  agglutin¬ 
ating  power  of  the  recovered  adsorbates.  Kaolin  adsorbs  only  a 
very  small  quantity  of  a  less  toxic  constituent.  Basic  aluminium 
sulphate  and  aluminium  hydroxide  adsorb  the  more  toxic  constituents. 
Attempts  to  concentrate  the  heemolysing  and  agglutinating  principle 
by  fractional  adsorption  failed  to  give  a  product  of  power  equal  to 
that  of  the  original  crotin.  A  complete  analysis  by  the  methods  of 
Dakin,  Hausmann,  and  Van  Slyke  of  the  amino-acids  after  hydrolysis 
of  the  protein  is  given.  M.  J. 

Decay  of  the  Xylem  of  the  Apple  caused  by  Polystictus 
versicolor,  Fr.  R.  G.  Smith  ( Phytopathology ,  1924,  14,  114 — 
118). — All  the  constituents  except  lignin  are  attacked,  the  reductions 
being  greatest  in  the  alcohol-soluble  non-sugars,  hexosan-yielding 
hemicelluloses,  cellulose,  and  starch.  Chemical  Abstracts. 

Detection  of  Small  Quantities  of  Lactic  Acid  in  Fruit 
[Tomato]  Juice  as  Calcium  Lactate.  A.  Borntrager. — (See 
ii,  1007.) 
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Effect  of  Concentrated  Solutions  of  Poisons  on  Plant  Cells. 

W.  Arzichovski  and  O.  Scheljakin  {Bull.  Acad.  Sci.  St.  Petersbourg, 
1916,  [6],  1043—1062;  from  Chem.  Zentr.,  1925,  i,  2569).— When 
preparations  of  the  leaves  of  Begonia  rex  are  immersed  in  different 
acids  of  strength  varying  from  saturation  to  0-125W,  the  cell  proto¬ 
plasm  contracts  into  one  or  more  spheres  but  again  fills  the  cells 
when  the  preparations  are  placed  in  water.  The  more  often 
alternate  immersion  in  acids  and  water  is  repeated,  the  less  injurious 
is  the  effect  of  the  acids.  The  least  injurious  acids  are  sulphuric, 
hydrochloric,  and  phosphoric  acids,  followed  by  acetic,  oxalic,  and 
citric  acids.  Nitric  and  chromic  acids  are  more  injurious.  No 
plasmolysis  is  produced  by  silver  nitrate  but  a  precipitate  is  formed 
with  the  cell  sap.  Copper  salts  cause  plasmolysis  and  precipitation ; 
formaldehyde,  calcium  chloride,  potassium  nitrate,  and  sodium 
nitrate  cause  plasmolysis  only.  The  cells  are  killed  by  phenol. 

G.  W.  It. 

Predominance  of  Activity  of  Anaerobic  Nitrogen-fixing 
Bacteria  in  the  Soil.  G.  Truffaut  and  N.  Bezssonoff  ( Compt . 
rend.,  1925,  181,  165 — 167). — In  comparative  experiments,  in  which 
(i)  air  or  (ii)  nitrogen  only  was  supplied  to  suspensions  of  soil  in 
dextrose  solution  containing  calcium  carbonate  to  neutralise  the 
soil  acidity,  with  or  without  addition  of  mineral  food,  the  fixation  of 
nitrogen  was  found  to  be  nearly  twice  as  much  in  anaerobic  as  in 
aerobic  conditions.  The  role  of  Azotobacter  and  other  aerobic 
nitrogen-fixers  has  probably  been  exaggerated  in  the  past  (cf.  also 
Winogradsky,  A.,  1894,  ii,  200).  C.  H. 

Adsorption  of  Dyes  by  Soils.  J.  A.  Wilkinson  and  W. 
Hoff  {J.  Physical  Chem.,  1925,  29,  808 — 815). — The  adsorption  of 
dyes  by  soils  and  clays  has  been  studied  in  acid  and  in  alkaline 
solutions.  The  effect  of  the  presence  of  acid  and  alkali  on  the 
adsorption  of  acid  and  basic  dyes  is  similar  to  that  observed  in  the 
dyeing  of  fibres  (cf.  Bancroft,  A.,  1914,  ii,  178,  250,  436).  Evidence 
of  base  exchange  between  the  dyes  and  the  basic  elements  in  the  soil 
was  obtained.  F.  G.  S. 

Use  of  the  Quinhydrone  Electrode  for  Determination  of 
pa  in  Soils.  C.  Brioux  and  J.  Pien  [Compt.  rend.,  1925,  181, 
141 — 143). — The  quinhydrone  electrode  (Biilmann,  A.,  1924,  i,  819) 
has  considerable  advantages  over  the  hydrogen  electrode  in  sim¬ 
plicity  and  rapidity,  and  for  most  soils  it  is  equally  accurate  (cf. 
Christensen  and  Jensen,  Int.  Mitt.  Bodenkunde,  1924,  14,  1 — 26). 
Discrepancies,  due  possibly  to  interaction  between  soil  constituents 
and  the  quinhydrone,  are  observed  with  certain  soils,  but  these 
disappear  when  the  soil  suspensions  are  previously  centrifuged, 
except  in  3  of  the  37  soils  examined.  The  pa  values  are  in  all  cases 
slightly  higher  than  by  the  hydrogen  electrode,  since  the  rapidity 
of  the  determination  diminishes  the  diffusion  of  potassium  chloride 
into  the  soil  suspension.  C.  H. 
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Influence  of  the  Soil  Reaction  on  Absorption  of  Phosphorus 
and  of  Potassium  in  Presence  of  Various  Phosphatic  Manures. 

A.  Nemec  and  M.  Gracanin  ( Compt .  rend.,  1925,  181,  194 — 196). — 
The  amounts  of  phosphorus  and  of  potassium  absorbed  by  seedlings 
of  rye  from  soils  of  pK  5-0,  6-2,  and  7-1  containing  various  phosphates 
are  larger  for  the  more  acid  soil.  The  actual  amounts  absorbed  are 
greatest  with  a  superphosphate  present.  G.  M.  B. 

Heat  of  Wetting  of  Soils  Dried  at  Different  Temperatures 
and  the  Force  with  which  Soils  Absorb  Water.  G.  J.  Bottyottcos 
(Soil  Sci.,  1925,  20,  67 — 72). — The  heat  of  wetting  of  soils  increases 
with  the  temperatures  at  which  they  are  dried,  reaching  a  maximum 
in  soils  dried  at  about  107°.  The  amount  of  moisture  which  is 
effective  in  producing  the  heat  of  wetting  is  small  (1*4 — 12-1%), 
and  of  this  only  a  very  small  part,  driven  off  at  107°,  is  responsible 
for  the  greater  part  of  the  heat  evolved.  Assuming  the  heat  of 
wetting  to  be  due  mainly  to  adsorption  and  compression  of  the  water 
film,  the  force  of  adsorption  can  be  calculated  and  amounts  to  a  very 
high  value.  C.  T.  G. 

Factors  Influencing  the  Heat  of  Wetting  of  Soil  Colloids. 

G.  J.  Bouyoucos  ( Soil  Sci.,  1925, 19, 477 — 482 ;  cf.  this  vol.,  i,  348). 
— When  the  colloidal  material  extracted  from  soil  is  ignited,  it  no 
longer  evolves  any  heat  on  wetting,  even  when  ground  finely  enough 
to  stay  in  suspension  in  water  for  24  hrs.  This  is  also  the  case  with 
ferric  hydroxide  and  silica  gels.  It  is  suggested  that  the  reactivity 
of  soil  colloids  is  a  function  not  only  of  size  of  particles,  but  also  of 
the  physical  condition.  The  wide  variations  in  the  heat  of  wetting 
of  the  colloids  in  different  soils  may  be  partly  accounted  for  by  the 
extent  to  which  decomposition  has  proceeded  and  the  consequent 
condition  of  the  surface  of  the  particles,  whether  porous,  smooth,  or 
vitrified.  There  is  also  some  evidence  of  a  relationship  between 
heat  of  wetting  of  soil  colloids  and  their  chemical  composition. 
Heat  of  wetting  is  probably  “  a  manifestation  of  the  water  under¬ 
going  a  change  in  its  state  of  aggregation,  possibly  from  a  liquid  to 
a  solid  or  semi-solid  phase.”  C.  T.  G. 

Clays  as  Soil  Colloids.  A.  F.  Joseph  (Soil  Sci.,  1925,  20, 
89 — 94). — By  repeated  centrifuging  and  shaking,  practically  the 
whole  of  the  clay  fraction  of  soils  was  obtained  in  the  colloidal 
condition.  Thus  the  inorganic  colloid  content  of  most  soils  is 
apparently  identical  with  the  clay  content,  as  determined  by 
mechanical  analysis.  There  is  a  satisfactory  correlation  between 
the  chemical  composition  and  the  properties  of  clays  of  diverse 
origins,  the  data  given  being  the  silica-alumina  ratio,  the  “  imbi- 
bitional  ”  water-holding  capacity  (cf.  Fisher,  A.,  1924,  i,  819),  and 
the  rate  of  evaporation,  measured  by  Keen’s  method  (cf.  J.  Agric. 
Sci.,  1914,  6,  456).  C.  T.  G. 
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“  Cracking  ”  of  Paraffins.  A.  Williams-Gardner  {Fuel, 
1925,  4,  430 — 440). — Decomposition  of  ethane  begins  at  550°,  the 
main  products  being  methane  and  ethylene.  At  higher  temper¬ 
atures,  the  ethylene  is  hydrogenated,  yielding  methane,  and  at  the 
same  time  decomposes  slightly  to  hydrogen  and  carbon.  Aromatic 
compounds  are  formed  between  700°  and  850°  by  polymerisation 
of  ethylene;  methane  itself  decomposes  into  its  elements  above 
850°.  At  no  period  is  acetylene  present  in  any  appreciable  quantity, 
nor  does  it  play  an  important  part  in  the  decomposition  reactions. 

A.  C.  M. 

Petroleum.  II.  Action  of  Sodium  Hypochlorite  on 
Sulphur  Compounds  of  the  Types  found  in  Petroleum 
Distillates.  S.  F.  Birch  and  W.  S.  G.  P.  Norris  (J.  Chem.  Soc., 
1925,  127,  1934 — 1944). — Dilute  hypochlorite  solutions  containing 
no  free  alkali  oxidise  quantitatively  organic  sulphides  to  sulphones, 
disulphides  to  sulphonic  and  sulphuric  acids,  and  mercaptans  to 
sulphonic  acid,  disulphide,  and  sulphuric  acid.  Hydrogen  sulphide 
is  oxidised  with  precipitation  of  sulphur  and  formation  of  some 
sulphuric  acid,  but  thiophen  and  sulphur  remain  unattacked. 

B.  W.  A. 

Method  and  Laboratory  Apparatus  for  Dehydrating  Alcohol. 

H.  Guinot  {Bull.  Soc.  chim.,  1925,  [iv],  37,  1008— 1013).— An 
apparatus  is  described  which  is  capable  of  yielding  1  litre  per  hr. 
of  anhydrous  alcohol  from  95%  alcohol.  The  alcohol  (1-5  litres) 
is  distilled  from  a  3-litre  flask  surmounted  by  a  fractionating 
column  of  6  cm.  internal  diam.  carrying  30  plates  2-6  mm.  apart, 
and  a  condenser,  both  of  which  are  connected  by  cocks  with  the 
dehydrator.  At  first,  the  condensed  liquid  is  caused  to  flow  back 
to  the  top  of  the  fractionating  column  and  benzene  is  delivered 
into  the  column,  near  the  top,  in  portions  of  50  c.c.  When  the 
temperature  at  the  top  of  the  column  remains  steady  at  65°,  corre¬ 
sponding  with  the  b.  p.  of  a  ternary  mixture  of  constant  com¬ 
position,  the  distilled  liquid  is  run  into  the  dehydrator,  which  is 
filled  with  glass  Raschig  rings,  and  traversed  by  a  counter- current  of 
potassium  carbonate  solution  {d  1*542)  at  the  rate  of  about  340  c.c. 
per  hr.  About  1360  c.c.  of  the  ternary  mixture  flows  through  the 
dehydrator  in  the  same  time,  and  the  issuing  liquid  is  delivered  to 
the  top  of  the  column.  As  soon  as  a  thermometer  placed  6  plates 
above  the  flask  shows  a  slight  fall  in  temperature  (2°),  the  benzene 
delivery  is  stopped  and  hydrated  alcohol  fed  into  the  column  at 
the  desired  rate,  whilst  absolute  alcohol  distils  from  the  flask  by  a 
second  tube.  The  pressure  in  the  distilling  flask  is  regulated  by  a 
small  manometer.  An  increase  in  the  rate  of  feed  decreases  slightly 
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the  strength  of  the  alcohol  obtained ;  at  2  litres  per  hr.  the  strength 
of  the  alcohol  is  99-6%.  R.  B. 

Chloro-ethers.  II.  Preparation  of  Some  New  Chloro- 
ethers  and  Alkoxymethyl  Esters.  J.  W.  Farren  and  H.  R. 
Fife  [with  F.  E.  Clark  and  C.  E.  Garland]  {J.  Amer.  Chem.  Soc., 
1925,  47,  2419 — 2423). — In  continuation  of  earlier  work  (A.,  1917, 
i,  316),  the  following  chloro-ethers  have  been  obtained  in  yields 
of  50 — 85%  by  a  modification  of  Wedekind’s  method  (A.,  1903, 
i,  456),  in  which  the  hydrogen  chloride  was  removed  by  a  current 
of  hydrogen  at  the  end  of  the  reaction  and  the  ether  distilled  in  a 
current  of  the  same  gas :  chloromethyl  ethyl  ether,  b.  p.  81 — 82°, 
df  1-0263,  n  1-0282;  chloromethyl  isopropyl  ether  b.  p.  97 — 98°, 
df  0-9790,  n  1-4592  (cf.  Stappers,  A.,  1905,  i,  261);  chloromethyl 
sec  .-butyl  ether ,  b.  p.  121 — 123°,  df  0-9751,  n  1-4205;  cyclo  hexyl 
chloromethyl  ether,  b.  p.  183 — 185°,  df  1-0432,  n  1-4713,  and  chloro¬ 
methyl  $-chloroethyl  ether,  b.  p.  145 — 147°,  df  1-2817,  n  1-4952. 
Some  of  the  s-dichlorodimethyl  ether  is  also  formed  in  the  reaction, 
but  tends  to  revert  to  chloromethyl  alcohol,  in  accordance  with 
the  ready  hydrolysis  of  a-chloro-ethers.  With  the  sodium  salts  of 
fatty  acids,  these  chloromethyl  ethers  give  the  corresponding  alkoxy¬ 
methyl  esters  in  yields  of  60 — 90%.  The  following  esters  are 
described :  ethoxymethyl  formate,  b.  p.  114 — 116°,  df  1-0343, 
n  1-3900;  ethoxymethyl  acetate,  b.  p.  128 — 129°,  df  0-9932,  n  1-3903  ; 
ethoxymethyl  'propionate,  b.  p.  145 — 146°,  df  0-9711,  n  1-4000; 
ethoxymethyl  butyrate,  b.  p.  160 — 162°,  df  0-9656,  n  1-4050;  iso- 
propoxymeihyl  formate,  b.  p.  124 — 126°,  df  1-0000,  n  1-3910; 
iso propoxymethyl  acetate,  b.  p.  133 — 135°,  df  0-9502,  n  1-3890; 
iso propoxymethyl  propionate,  b.  p.  147 — 149°,  df  0-9444,  n  1-3980; 
x&opropoxymethyl  butyrate,  b.  p.  164 — 166°,  df  0-9432,  n  1-4001 ; 

sec .-butoxymethyl  formate,  b.  p.  147 — 148°,  df  0-9477,  n  1-4020; 

sec. -butoxy methyl  acetate,  b.  p.  156 — 158°,  df  0-9319,  n  1-4035 ; 

sec. -butoxymethyl  propionate,  b.  p.  164 — 166°,  df  0-9291,  n  1-4075; 
sec. -butoxymethyl  butyrate,  b.  p.  177 — 178°,  df  0-9283,  n  1-4085. 
Chloromethyl  (J-chloroethyl  ether  yields  a  formate,  b.  p.  184 — 188°, 
which  was  not  obtained  pure.  R.  B. 

Hypochloro^s  Esters  and  the  Problem  of  the  Polarity  of 
Valencies.  J.  F.  Durand  and  R.  Naves  {Bull.  Soc.  chim .,  1925, 
[iv],  1147 — 1155). — Ethyl  hypochlorite  reacts  vigorously  with  dilute 
hydrochloric  acid,  yielding  chlorine  and  ethyl  alcohol.  With  hydro- 
bromic  acid,  the  reaction  is  less  violent  and,  at  0°,  the  primary 
products  are  alcohol  and  bromine  chloride,  converted  by  ethylene 
into  p-chloro-a-bromoethane.  Hydriodic  acid  reacts  violently,  but 
ethylene  in  this  case  yields  a  mixture  of  ethylene  dichloride  and 
(3-chloro-a-iodoethane,  thus  indicating  the  primary  formation  of 
iodine  chloride,  which  probably  decomposes,  3IC1  — >  ICl3-f-l2- 
Bromine  under  ordinary  conditions  reacts  with  explosive  violence. 
The  formation  of  ethyl  alcohol  and  ethyl  acetate  in  the  spontaneous 
decomposition  of  ethyl  hypochlorite  (Taylor,  McMullin,  and  Gammal, 
this  vol.,  i,  501)  is  accompanied  by  the  liberation  of  chlorine  (cf. 
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this  vol.,  i,  1054),  probably  through  the  action  of  the  hydrogen 
chloride  produced  in  the  primary  decomposition,  EtOCl  — >  Me*CHO 
+HC1.  The  above  decompositions  are  regarded  as  supporting  a 
polar  structure  for  ethyl  hypochlorite,  in  which  the  chlorine  is 
positive  and  the  group  -OC1  functions  as  in  hypochlorous  acid  and 
chlorine  monoxide.  Ethyl  hypochlorite  thus  behaves  rather  as 
chlorine  ethoxide  than  as  an  ester  of  hypochlorous  acid  and  is 
analogous  to  Schutzenberger’s  chlorine  acetate.  R.  B. 

Trithioacetaldehydes  and  the  Mechanism  of  their  Trans¬ 
formations.  E.  Fromm  and  L.  Engler  (Ber.,  1925,  58,  [J5], 
1916 — 1924). — a-Trithioacetaldehyde  is  converted  by  iodine  in 
anhydrous  ether  into  a -trithioacetaldehyde  di-iodide,  C6H12S3I2,  m.  p. 
76 — 78°,  which  is  converted  by  water,  potassium  hydroxide,  alcohol, 
or  acetone  into  |E-trithioacetaldehyde,  but  by  solid  silver  acetate 
in  the  presence  of  ether  into  a -trithioacetaldehyde.  Similarly, 
(3- trithioacetaldehyde  di-iodide,  prepared  from  its  components  in 
glacial  acetic  acid,  is  transformed  by  silver  acetate  into  [3 -trithio¬ 
acetaldehyde.  The  reaction  is  suitable  for  the  detection  of  a-  and 
^-trithioacetaldehyde  in  their  mixtures.  More  highly  iodinated 
trithioacetaldehydes  could  not  be  prepared.  a-Trithioacetaldehyde 
is  converted  by  the  theoretical  amount  of  hydrogen  peroxide  in  the 
presence  of  glacial  acetic  acid  into  a -trithioacetaldehyde  trisulphoxide, 
C6H1203S3,  m.  p.  184°,  whereas  (i - trithi oacetaldehy de  yields  [i-lri- 
thioacetaldehyde  trisulphoxide,  m.  p.  153°.  The  products  could  not 
be  re-converted  into  the  respective  initial  materials,  since  the  only 
reducing  agent  available  for  the  purpose  (hydriodic  acid)  causes 
isomerisation  of  the  aldehydes.  Either  trisulphoxide  passes  on 
further  oxidation  into  the  known  trisulphone,  isomerism  disappear¬ 
ing  at  this  stage.  The  a-  and  (3-trisulphoxides  are  converted  by 
potassium  hydroxide  into  trithioacetaldehyde  disulphoxide  sulphide, 
C6H1202S3,  m.  p.  255°  (decomp.)  after  darkening  at  220°,  which  is 
reduced  by  hydxiodic  acid  to  ^-trithioacetaldehyde  and  oxidised  by 
an  excess  of  hydrogen  peroxide  to  trithioacetaldehyde  trisulphone. 

Treatment  of  y-trithioacetaldehyde  (Mann  and  Pope,  T.,  1923, 
123,  1178)  with  iodine  in  anhydrous  ether  affords  a-trithioacet- 
aldehyde  di-iodide,  from  which,  by  treatment  with  pure  silver 
acetate,  a-trithioacetaldehyde  is  obtained;  on  oxidation,  it  yields 
homogeneous  a-trithioacetaldehyde  trisulphoxide.  Contrary  to  the 
statement  of  Mann  and  Pope,  it  can  be  separated  by  cautious 
crystallisation  from  acetone  into  a-  and  ^-trithioacetaldehyde. 
y-Trithioacetaldehyde  appears  to  be  a  mixture  of  2  parts  of  a- 
with  1  part  of  (3 -trithioacetaldehyde. 

The  mechanism  of  the  conversion  of  the  labile  into  the  stable 
thioaldehydes  is  uncertain,  but  it  is  not  sufficient  that  the  ring 
should  be  opened  at  one  point  and  then  be  again  closed.  It  is 
more  probable  that  the  molecule  is  completely  broken  into  its 
units,  which  subsequently  reunite  to  yield  the  isomeric  form. 
Evidence  in  favour  of  this  view  is  found  in  the  observation  that 
either  a-  or  (3-trithioacetaldehyde  is  converted  by  sulphur  chloride 
into  the  unimolecular  aa'-dichiorodiethyl  sulphide,  and  that  the 
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latter  is  transformed  by  hydrogen  sulphide  into  a-trithioacet- 
aldehyde.  H.  W. 

Isolation  of  Natural  Crystalline  Lecithin.  H.  H.  Escher 
(Helv.  Chim..  Acta,  1925,  8,  686 — 691). — The  author  has  isolated 
three  crystalline  forms  of  lecithin  from  egg-yolk.  The  egg-yolk  or 
ox  brain  (5 — 10  kg.)  is  exhaustively  extracted  with  boiling  chloro¬ 
form  or  alcohol  and  the  phosphatides  in  the  extract  are  separated 
from  fatty  materials  by  precipitation  of  the  freshly  prepared  extract 
with  acetone.  The  precipitated  phosphatides  are  freed  from  the 
adhering  solvent  and  treated  with  absolute  alcohol  (5  litres  for 
1  kg.),  which,  at  the  ordinary  temperature,  leaves  a  sparingly 
soluble  fraction  (kephalin),  a  further  fraction  (sphyngomelin) 
separating  at  0°.  The  alcoholic  extract  is  cooled  to  —35°  for 
24  hrs.  and  pure  lecithin  (75%  of  phosphatides)  remains  in  the 
alcohol.  It  is  freed  from  alcohol  and  dissolved  in  anhydrous  ether, 
which  on  cooling  to  — 30°  deposits  a  snow-white  sludge.  The 
form  of  lecithin  least  soluble  in  ether  is  obtained  as  a  snow-white, 
hygroscopic  powder,  m.  p.  244 — 245°,  iodine  number  50,  corre¬ 
sponding  with  1*5  double  linkings.  From  the  mother- liquors  two 
other  crystalline  preparations  were  isolated,  the  iodine  values  corre¬ 
sponding  with  2*5  and  3-5  double  linkings,  respectively.  For  details 
of  the  preparation  the  original  paper  must  be  consulted.  J.  W.  B. 

Reaction  of  Bromine  with  Aliphatic  Acids.  Catalytic 
Effect  of  Acyl  Halides.  H.  B.  Watson  {J.  Chem.  Soc.,  1925, 
127,  2067 — 2082). — Halogen  acids  have  a  specific  catalytic  effect 
on  the  a-bromination  of  fatty  acids,  but  the  effect  of  acetic  anhydride, 
various  acid  chlorides,  and  especially  of  acid  bromides  is  far  more 
powerful.  With  acetic  anhydride  and  with  acetyl  chloride,  a  short 
period  of  acceleration  is  followed  by  a  constant  value  for  kv  but 
with  acid  bromides  Tcx  (although  of  a  slightly  lower  value,  due  to 
perbromide  formation)  is  constant  throughout.  The  facts  suggest 
that  the  peculiar  effect  of  acid  bromides  is  due  to  the  reaction  : 
CH2R*COBr-f-Br2=CHRBr-COBr+HBr,  followed  by  : 

CHRBr -COBr +  CH2R  -C02H = CH2R  •  COBr + CHRBr  *C02H . 

The  action  of  acid  chlorides  may  be  explained  on  a  somewhat 
similar  basis.  The  catalytic  effect  of  small  quantities  of  phosphorus 
may  well  be  due  to  the  formation  of  some  acid  bromide  by  this 
reagent,  whilst  halogen  acids  may  owe  their  smaller  effect  to  the 
undetected  equilibrium  R’C02H-f-HX  R’COX-f-H20,  since 
added  water  lowers  the  velocity  of  the  reaction  considerably. 

B.  W.  A. 

Separation  of  Carbon  Monoxide  in  Organic  Molecules. 

A.  Mailhe  ( Caoutchouc  et  Gutta-Percha,  1925,  22,  12785 — 12788; 
cf.  A.,  1922,  i,  985;  1923,  i,  458,  800;  1924,  i,  623;  this  vol., 
i,  503). — Aliphatic  acid  chlorides  are  decomposed  in  contact  with 
metallic  nickel  at  400°,  primarily  into  carbon  monoxide  and  alkyl 
chloride,  the  latter  then  decomposing  into  hydrogen  chloride  and 
alkylene.  The  gases  evolved  in  the  decomposition,  under  these 
conditions,  of  acetyl,  propionyl,  isobutyryl,  and  isovaleryl  chlorides 
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contain,  in  addition  to  the  appropriate  alkylene,  small  proportions 
of  hydrogen  and  carbon  dioxide,  and,  except  in  the  case  of  acetyl 
chloride,  10 — 20%  of  methane,  the  proportion  of  the  latter  increasing 
as  the  series  is  ascended.  Aromatic  acid  chlorides  undergo  similar 
decomposition  into  carbon  monoxide  and  aryl  chloride,  the  latter 
resisting  further  change.  Decomposition  of  benzoyl  chloride  in 
contact  with  nickel  at  400°  affords,  in  addition  to  chlorobenzene, 
about  5%  of  benzil.  F.  G.  W. 

Preparation  of  Acetic  Anhydride.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  411519,  addn.  to  D.R.-P. 
396696;  from  Chem.  Zentr.,  1925,  ii,  92). — The  wash  liquids  used 
to  retain  the  acetyl  chloride  carried  away  by  hydrogen  chloride 
from  the  reaction  mixture  are  acetic  acid  or  anhydride,  or  a 
mixture  of  the  two.  A.  C. 

Hydroxy lamine  Salts  of  Organic  Acids.  R.  E.  Oesper 
and  M.  P.  Ballard  (J.  Amer.  Chem.  Soc.,  1925,  47,  2424 — 2427). — 
The  following  hydroxylamine  salts  have  been  obtained  by  neutralis¬ 
ation  in  alcoholic  solution  :  propionate,  m.  p.  56 — 57° ;  isobutyrate, 
m.  p.  98 — 99° ;  valerate,  m.  p.  67° ;  aminoacetate,  m.  p.  77 — 78° ; 
myristate,  m.  p.  69 — 70°;  benzoate,  m.  p.  113°  (cf.  Gluud  and 
Kempf,  T.,  1913,  103,  1532);  o -chlorobenzoate,  m.  p.  104-5° ; 
m -chlorobenzoate,  m.  p.  144° ;  p- chlorobenzoate,  m.  p.  130°  ;  o -bromo- 
benzoate,  m.  p.  99° ;  m -bromobenzoate,  m.  p.  139° ;  p -bromobenzoate, 
o-aminobenzoate ,  m.  p.  95 — 96° ;  o-toluate,  m.  p.  105° ;  m -toluate, 
m.  p.  83° ;  p -toluate,  m.  p.  128° ;  p -aminobenzoate,  m.  p.  103° ; 
cinnamate,  m.  p.  119°  (cf.  Posner,  A.,  1912,  i,  453) ;  hydrocinnamate, 
m.  p.  84—85°;  salicylate,  m.  p.  141°;  phenylacetate,  m.  p.  83°; 
mandelate,  m.  p.  125° ;  hippurate,  m.  p.  68° ;  o -phthalate,  m.  p. 
134-5°;  benzenesulphonate,  m.  p.  98 — 107°.  The  yellow  o-nitro- 
benzoate,  m.  p.  133°,  m -nitrobenzoate,  m.  p.  137°,  and  p-nitrobenzoate, 
m.  p.  146°  ( monohydrate ,  m.  p.  143°),  were  obtained  from  hydroxyl¬ 
amine  sulphate  and  the  corresponding  barium  salt.  Butyric, 
lactic,  hydroxybutyric,  and  thioacetic  acids  yielded  viscous  oils 
which  quickly  underwent  dehydration,  yielding  the  corresponding 
hydroxamic  acid,  a  change  characteristic  of  the  hydroxylamine 
salts  of  fatty  acids  on  heating  above  their  m.  p.  With  the  propionate 
and  valerate,  the  change  takes  place  slowly  at  the  ordinary  tem¬ 
perature.  Hydroxylamine  salts  of  aromatic  acids  when  heated 
yield  ammonium  salts  or  amides.  Solubility  details  are  given. 

R.  B. 

Thallous  Salts  of  Laurie  and  Myristic  Acid.  D.  Holde  and 
K.  Takehara  ( Ber .,  1925,  58,  [£],  1788—1791;  cf.  Holde  and 
Selim,  this  vol.,  i,  504). — Thallous  myristate,  m.  p.  120 — 123°,  and 
thallous  laurate,  m.  p.  125 — 126°,  have  been  prepared  by  the  method 
recorded  previously  ( loc .  cit.)  and  their  solubility  in  50%  alcohol  at 
19 — 20°  and  25°  has  been  measured.  The  salts  appear  too  freely 
soluble  to  allow  a  satisfactory  separation  of  them  from  thallous 
oleate  or  linoleate  by  the  process  used  for  the  higher  saturated  fatty 
acids  (loc.  cit.) ;  this  appears  to  be  the  case  also  with  hexoic  acid. 

H.  W. 
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Oxidation  Products  of  Oleic  Acid.  II.  Degradation  of 
Dihydroxystearic  Acid.  A.  Lapworth  and  E.  N.  Mottram 
(J.  Chem.  Soc.,  1925,  127,  1987—1989;  cf.  B.,  1925,  728).— 
Oxidation  of  dihydroxystearic  acid  at  the  ordinary  temperature  with 
potassium  permanganate  in  dilute  alkaline  solution  yields  suberic, 
w-octoic,  and  oxalic  acids,  the  last  being  a  primary  degradation 
product,  due  to  a  splitting  between  the  r,0  and  A  carbon  atoms. 
When  the  oxidation  is  carried  out  in  a  hot  solution  (Edmed,  T., 
1898,  73,  628),  suberic  and  azelaic  acids  are  the  main  products. 

B.  W.  A. 

Polymerisation  of  Fatty  Oils.  IV.  J.  Marctjsson  (Z.  angew. 
Chem.,  1925,  38,  780 — 782;  cf.  this  vol.,  i,  356). — The  mol.  wt.  of 
the  fatty  acids  contained  in  wood  oil  and  linseed  oil  gels,  determined 
by  Bast’s  camphor  method  and  cryoscopically  in  glacial  acetic  acid, 
is  in  the  neighbourhood  of  500,  showing  the  acids  to  be  bimolecular. 
The  view  that  autoxidation  of  fats  leads  to  the  formation  of  ketoxy- 
acids  is  disproved  by  the  observation  that  “  blown  ”  cotton-seed 
oil  contains  acids  having  an  acetyl  value  of  about  290,  which  remains 
unchanged  after  reduction  of  the  acids.  They  also  have  a  mol.  wt. 
about  700.  The  probable  stages  in  the  formation  of  these  “  oxid¬ 
ised  ”  fatty  acids  are  discussed.  W.  T.  K.  B. 

Chaulmoogra  Oil.  I.  T.  Hashimoto  ( J .  Amer.  Chem.  Soc., 
1925,  47,  2325 — 2333). — By  using  an  improved  distillation 
apparatus,  the  final  10 — 15%  of  the  ethyl  esters  of  the  fatty  acids 
obtained  from  chaulmoogra  oil  have  been  distilled  without 
appreciable  decomposition  at  bath  temperatures  not  exceeding 
190°  and  0-01 — 0-05  mm.  Hydrolysis  and  fractionation  of  the 
fatty  acids  with  light  petroleum,  alcohol,  and  acetone  yields  a  brown 
resin  insoluble  in  organic  solvents,  an  acid,  C^HgoOg,  m.  p.  113-5°, 
iodine  value  42-51  ( silver  salt),  for  which  the  name  taraktogenic 
acid  is  proposed ;  an  acid,  m.  p.  77°,  precipitated  by  alcohol,  possibly, 
arachidic  acid,  chaulmoogric  acid,  iso gadoleic  acid,  C20H38O2,  m.  p. 
65-5 — 66°,  iodine  value  78-13  {silver  salt),  a  resinous  substance 
insoluble  in  acetone,  a  liquid  acid,  paralinoleic  acid,  C18H3202,  b.  p. 
112— 11370-038  mm.,  m.  p.-ll-6°,  d\l  0-9129,  1-46195,  with 

lactonic  properties  and  an  iodine  value  varying  greatly  with  the  time 
of  reaction,  and  a  white  solid,  m.  p.  about  52°,  probably  an  acid. 
Examination  of  the  first  80 — 85%  of  the  ethyl  esters  distilling  con¬ 
firmed  the  results  of  Power  (T.,  1904,  85,  838 ;  1905,  87,  884 ;  1907, 
91,  557)  and  Dean  (A.,  1921,  i,  91).  The  chaulmoogra  oil  used  in 
the  investigation  was  obtained  from  the  seeds  of  Taraktogenus  Kurzii, 
and  had  the  constants  :  m.  p.  22 — 23°,  df5  0-9503,  [a]D  -f-50-7°,  iodine 
value  104-8,  yielding  on  hydrolysis  fatty  acids,  m.  p.  43 — 45°,  iodine 
value  110-12,  [a]D  +52-1°,  neutralisation  value  205-0,  and  saponific¬ 
ation  value  257-5  (due  to  the  presence  of  paralinoleic  acid).  R.  B. 

Bromination  of  Lactic  Acid  and  Calcium  Lactate  in  the 
Presence  of  Light.  J.  C.  Ghosh  and  K.  Basu  ( J .  Indian  Chem. 
Soc.,  1925,  2,  39 — 48). — The  velocity  of  the  photobromination  of 
lactic  acid  and  calcium  lactate  (cf.  Ciusa  and  Piergallini,  A.,  1914, 
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ii,  604)  for  light  of  different  "wave-lengths  is  determined.  In  the  case 
of  lactic  acid  the  unimolecular  reaction  constants  are  somewhat 
irregular,  possibly  due  to  the  impurities  in  the  lactic  acid  used.  In 
the  dark,  the  observed  reaction  velocity  is  about  two-thirds  that 
found  when  photocatalysis  is  employed,  and  it  is  shown  that 
four  quanta  of  energy  activate  1  mol.  of  bromine,  and  therefore 
Einstein’s  law  of  photochemical  equivalence  does  not  appear  to 
hold.  Much  more  regular  results  were  obtained  using  calcium 
lactate,  which  could  be  purified  by  crystallisation.  In  this  case, 
the  dark  reaction  accounts  for  three-quarters  of  the  observed 
velocity  and  the  constants  for  a  unimolecular  reaction  are  much  more 
regular.  Increase  in  the  concentration  of  the  bromine  relative  to 
the  calcium  lactate  tends  to  make  the  constants  irregular,  whilst 
a  relative  increase  in  the  concentration  of  the  calcium  lactate 
considerably  increases  the  velocity  constants,  which  still  remain 
regular ;  hence  bromine  is  the  photoactive  molecule  and  calcium 
lactate  the  acceptor,  so  that  in  the  former  case  the  reaction  tends  to 
degenerate  into  a  zero  molecular  one,  whilst  in  the  latter  the  reaction 
velocity  is  increased  owing  to  the  greater  opportunity  for  the 
activated  bromine  molecules,  during  their  period  of  excitation, 
to  collide  with  the  calcium  lactate  molecules.  On  applying  Einstein’s 
law  to  this  case,  it  is  found  that  when  the  concentration  of  the 
calcium  lactate  is  small  (0-03.^)  about  two  quanta  are  necessary  for 
the  transformation  of  1  mol.,  but  when  it  is  increased  to  0  06iV, 
only  one  quantum  is  necessary  (cf.  Noddack,  A.,  1921,  ii,  568). 

J.  W.  B. 

Reduction  of  the  Group  -CH(OH)’CCl3.  I.  A.  N.  Meldrum 
and  R.  L.  Alimchandani. — (See  i,  1272.) 

Uranyl  Oxalate.  A.  Colani  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
856 — 861). — By  heating  uranyl  oxalate  at  100°  for  24  hrs.  the 
trihydrated  compound  is  converted  into  the  monohydrate,  and 
undergoes  no  further  change  at  that  temperature.  The  mono- 
hydrate  is  found  to  rehydrate  very  easily.  These  results  are  in 
agreement  with  those  of  Ebelman  (Ann.  Chim.  Phys.,  1842,  5,  191) 
and  Courtois  (A.,  1914,  i,  802).  The  contradictory  results  of 
Oechsner  de  Coninck  and  Raynaud  (A.,  1912,  i,  535)  are  imputed 
to  the  presence  of  alkali  or  alkaline- earth  metals  in  their  uranyl 
oxalate.  The  solubility  of  the  oxalate  in  water,  from  11°  to  100°, 
and  in  mineral  acids  at  20°  has  been  investigated.  The  compound 
is  stable  in  dilute  acids,  easily  decomposed  by  concentrated  acid. 
The  solubility  curve  of  the  oxalate  in  oxalic  acid  shows  no  indication 
of  the  formation  of  the  hydrogen  oxalate.  With  alkaline  salts,  a 
strong  inclination  to  form  double  salts  is  shown,  the  compound 
U02C204,NH4C1,H20  being  obtained  with  ammonium  chloride. 
With  sodium  chloride  the  double  oxalate,  Na2(U02)4(C204)5,llH20, 
is  formed.  L.  L.  B. 

Intermediate  Compounds  formed  during  the  Esterification 
of  Oxalic  Acid  with  Phenols.  F.  Feigl  and  R.  Kobmansky 
( Ber .,  1925,  58,  [£],  1483 — 1488). — Phenols  readily  yield  compounds 
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with  oxalic  acid  of  the  type,  PhOH — 0IC(0H)*C02H  or 
Ph*OH< 

Ph0H  -0:C(0H)-C(0H):0  --HOPh,  and 

PhOH — 0:C(0R)*C(0R):0-— HOPh 
(R=Me  or  Ph).  Union  is  considered  to  occur  by  means  of  the 
subsidiary  valencies  of  the  phenolic  hydrogen  atom  and  the  carbonyl 
oxygen  atom,  since  phenolic  ethers  do  not  form  such  compounds, 
whereas  they  are  obtained  from  oxalic  esters.  The  molecular 
compounds  pass  into  oxalic  esters  when  treated  with  a  suitable 
dehydrating  agent.  The  following  compounds  are  described  : 
C204H2,Ph0H,  m.  p.  98°,  from  a  molten  mixture  of  phenol  and 
oxalic  acid;  C204H2,2Ph0H,  m.  p.  127°;  diphenyl  oxalate,  m.  p. 
130°;  C204Ph2,2Ph0H,  m.  p.  106°;  C204Me2,2Ph0H,  m.  p.  123°; 
C2O4H2,2C10H17*OH,  m.  p.  155° ;  di-ax-tetrahydro-fi-naphthyl  oxalate, 
m.  p.  149° ;  C^Me^CioH^OH,  m.  p.  147°  ;  CoO^h^C^Hn’OH, 
m.  p.  122°  ;  C2O4H2,2C10H7*OH(p),  m.  p.  167° ;  C2O4H2,2C10H7-OH(a), 
m.  p.  163°  ;  di -^-naphthyl  oxalate,  m.  p.  189° ;  C204H2,C6H4Me*0H(p), 
m.  p.  56° ;  di-p-tolyl  oxalate,  m.  p.  147° ;  C204H2,C6H4(0H)2(p),  m.  p. 
197°.  H.  W. 

Thermal  Decomposition  of  Acetyl  Succinyl  Peroxide. 

E.  Brunner  (Helv.  Chim.  Acta,  1925,  8,  651 — 654). — Persuccinic 
acid  (cf.  Clover  and  Houghton,  A.,  1904,  i,  707)  reacts  with  acetic 
anhydride  at  the  ordinary  temperature  to  yield  acetyl  succinyl 
peroxide,  Ac0-0-C0*[CH2]2*C02H,  m.  p.  72 — 75°,  decomp.  120°, 
which  on  thermal  decomposition  yields  carbon  dioxide  and  butyric 
acid,  thus  confirming  the  view  of  Fichter  and  Krummenacher  (cf.  A., 
1918,  i,  369)  that  the  intermediates  in  the  Kolbe  electrochemical 
synthesis  of  hydrocarbons  are  peroxides  and  peracids.  J.  W.  B. 

Stereochemical  Studies.  VIII.  Optically  Active  aa'-Di- 
bromoadipic  Acids.  B.  Holmberg  and  E.  Muller  (Ber., 
1925,  58,  [jB],  1601 — 1604). — aa' -Dibromoadipic  acid,  m.  p.  191 — 
193°  after  softening  at  185°,  is  converted  by  Z-phenylethylamine 
into  1  -phenylethylammonium  hydrogen  aa' -dibromoadipate,  m.  p. 
97 — 99°,  but  the  process  affords  no  indication  of  the  resolvability 
of  the  acid.  On  the  other  hand,  aa'-dibromoadipic  acid,  m.  p. 
138 — 139°,  is  resolved  by  the  alternate  use  of  d-  and  Z-phenylethyl¬ 
amine  into  1-aa' -dibromoadipic  acid,  m.  p.  151 — 153°,  [a]D  —65-1° 
(in  alcohol),  and  d-aa' -dibromoadipic  acid,  m.  p.  151 — 153°,  [a]D 
+66-3°  (in  alcohol),  from  which  an  r-acid,  m.  p.  143 — 144°,  is 
obtained.  The  optical  homogeneity  of  the  active  acids  is  not 
definitely  established,  but  the  stereochemical  configuration  of  the 
inactive  acids  is  elucidated.  H.  W. 

Electrosynthesis  of  n-Duotriacontanedicarboxylic  Acid. 

D.  A.  Fairweather  ( Proc .  Roy.  Soc.  Edin.,  1925,  45,  283 — 285). 
— Diethyl  hexadecanedicarboxylate,  obtained  by  electrolysis  of 
sodium  ethyl  sebacate,  was  half  hydrolysed  with  sodium  hydroxide 
in  cold  dilute  alcoholic  solution;  addition  of  hydrochloric  acid 
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precipitated  ethyl  hydrogen  hexadecanedicarboxylate,  m.  p.  71°  ( silver 
salt).  A  20%  solution  of  the  sodium  salt  in  10%  alcohol  was 
electrolysed  at  70 — 75°,  whereby  a  solid  ester,  m.  p.  62°,  was  obtained 
which  was  separated  by  ether  into  a  mixture,  m.  p.  30 — 35°,  and 
ethyl  n-duotriacontanedicarboxylate,  m.  p.  80°.  n -Duotriacontane- 
dicarboxylic  acid,  €331154(00211)2,  has  m.  p.  123°  (corr.).  R.  A.  M. 

Action  of  Yeast  on  Glycidic  Acids.  R.  Ktihn  and  F.  Ebel 

(Ber.,  1925,  58,  [ B ],  1447 — 1449). — cis-  and  /rcms-Oxidoethylene- 
a,3 -dicar  boxy  lie  acids  (Kuhn  and  Ebel,  this  vol.,  i,  780)  appear  to  be 
decomposed  in  the  presence  of  yeast  into  carbon  dioxide  and  oxido- 
ethylenemonocarboxylic  acid.  The  latter  compound  has  not  been 
isolated  from  the  products  of  the  reaction  and  its  production  is 
assumed,  since  it  is  non-fermentable  by  the  yeasts  used  and  acetalde¬ 
hyde  is  not  formed  during  the  fermentation.  H.  W. 

Transformations  of  a  New  Type.  J.  Boeseken  (Ber.,  1925, 
58,  [B],  1470 — 1473). — The  conversion  of  cis-oxidoethylenedi- 
carboxylic  acid  into  r-tartaric  acid  (cf.  Kuhn  and  Ebel,  this  vol.,  i, 
780)  is  not  the  first  recorded  instance  of  quantitative  transfission  of 
a  ring  system,  since  a  similar  instance  has  been  described  by 
Boeseken  and  van  Loon  (A.,  1920,  i,  837).  Kuhn  and  Ebel’s  view 
that  transfission  of  a  ring  system  ( e.g .,  the  reduction  of  the  sugars) 
is  always  possible  appears  to  be  too  general,  since  they  overlook  the 
necessity  of  at  least  one  of  the  atoms  of  the  ring  which  condition  the 
steric  configuration  being  thereby  involved.  On  the  other  hand, 
Meisenheimer’s  assumption  (A.,  1922,  i,  152)  that  the  groups, 
developed  by  ring  opening  must  necessarily  be  spatially  proximate 
is  untenable  in  this  general  form.  H.  W. 

Configuration  of  the  Malic  Acids.  A.  Sonn  and  W.  Rosinsky 
(Ber.,  1925,  58,  [B],  1688 — 1690). — r-Chloromalic  acid  can  be 
resolved  into  its  optical  antipodes  by  brucine  in  aqueous  alcoholic 
solution;  d -chloromalic  acid,  m.  p.  153°,  [a]®  + 14-0°  in  water, 
Wd  +16-2°  in  acetone,  brucine  \-chloromalate  (-f-3H20),  m.  p. 
(anhydrous)  191 — 192°,  and  1  -chloromalic  acid,  [a]j?  —7-55°,  are 
described.  d-Chloromalic  acid  is  converted  by  hot  water  into 
d-tartaric  acid  and  is  reduced  by  zinc  to  d-malic  acid.  The  corre¬ 
sponding  actions  of  Z-chloromalic  acid  are  described.  H.  W. 

Incorrect  Application  of  Biological  Agents  in  Organic 
Chemistry.  C.  B.  van  Niel  and  F.  V.  Hooft  (Ber.,  1925,  58, 
[R],  1606 — 1610). — Attention  is  directed  to  the  non-homogeneous 
nature  of  yeast  and  a  number  of  instances  are  cited  from  the 
literature  in  which  incorrect  results  have  been  obtained  in  its  use 
owing  to  the  presence  of  foreign  organisms.  In  general,  the 
fermentability  of  a  substance  by  yeast  can  be  regarded  as  established 
only  when  the  period  of  action  is  so  short  (not  exceeding  8 — 10  hrs.) 
that  foreign  organisms  cannot  materially  increase. 

The  supposed  fermentability  of  the  ketogluconic  acid  obtained 
by  the  action  of  bromine  on  dextrose,  to  carbon  dioxide  and  arabinose 
has  led  Honig  and  Tempus  (A.,  1924,  i,  712)  to  regard  it  as  an 
a-ketonic  acid,  and  the  supposed  identity  of  this  acid  with  that 
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obtained  by  Bertrand  (A.,  1904,  ii,  760)  by  biochemical  oxidation  of 
dextrose  has  led  Pringsheim  (“  Zuckerchemie,”  1925,  p.  230)  to 
regard  the  latter  acid  also  as  a-ketonic.  It  is  shown,  however,  that 
Bertrand’s  acid  is  not  fermentable  by  pure  yeast  cultures;  the 
fermentation  observed  by  Honig  and  Tempus  is  due  probably  to 
bacteria  the  action  of  which  is  not  restricted  to  a-ketonic  acids. 

H.  W. 

Occurrence  of  rf-Glycuronic  Acid  in  Vegetable  Fibres. 

C.  G.  Schwalbe  and  G.  A.  Feldtmann  ( Ber .,  1925,  58,  [B],  1534 — 
1539). — The  presence  of  d-glycuronic  acid  in  bleached  straw  is 
established  by  the  isolation  of  the  cinchonine  salt,  m.  p.  202°,  [a]D 
+  1399°.  Its  amount,  as  determined  by  the  carbon  dioxide  evolved 
on  treatment  with  hydrochloric  acid,  is  1*07%.  H.  W. 

Ring  Formation  in  Additive  Compounds.  II.  Constitu¬ 
tion  of  Compounds  of  Stannic  Chloride  with  Polycarboxylic 
Esters.  W.  Hieber  and  R.  Becker. — (See  i,  1325.) 

Stereochemical  Studies.  IX.  Dithiocarbomalic  Acids. 

B.  Holmberg  (Ber.,  1925,  58,  [B],  1822 — 1833;  cf.  Holmberg, 
A.,  1910,  i,  361,  834;  1912,  i,  130;  Ahlqvist,  A.,  1919,  i,  435).— 
The  action  of  carbon  disulphide  on  Z-(  —  )-malic  acid  in  alkaline 
solution  proceeds  comparatively  slowly,  so  that  carbonate  and 
trithiocarbonate  are  produced  in  considerable  amount,  but  the  crude 
product  of  the  reaction  is  transformed  by  ethyl  bromide  into 
l-(-f -)-ethyldithiocarbomalic  acid,  SEt,CS‘0*CH(C02H)-CH2*C02H, 
m.  p.  150 — 151°  or  147 — 148°  when  rapidly  or  slowly  heated, 
[a]D  +28-2°  to  +26-55°  in  alcohol,  +24-8°  in  ethyl  acetate,  +33-5° 
in  acetone,  +44-1°  in  water;  the  potassium  hydrogen,  barium,  and 
aniline  hydrogen  (m.  p.  89 — 91°)  salts  are  described.  The  con- 
figurative  relationship  of  Z-(+) -ethyldithiocarbomalic  acid  to  Z-malic 
acid  is  also  established  by  the  conversion  of  the  former  into  the 
latter.  The  acid  becomes  inactivated  to  a  greater  or  less  extent 
when  heated  by  itself  or  in  acid  solution,  but  quantitative  measure¬ 
ments  are  rendered  impossible  by  extensive  side  reactions.  When 
the  potassium  salt  is  heated  in  aqueous  solution  at  100°,  mercaptans 
are  evolved  and  somewhat  racemised  Z-malic  acid  is  produced, 
dl -Ethyldithiocarbomalic  acid,  m.  p.  161 — 162°  or  163 — 164°  (de¬ 
comp.),  according  to  the  rate  of  heating,  is  obtained  similarly  from 
cZZ-malic  acid;  the  barium  and  aniline  (m.  p.  85 — 87°)  salts  are 
described.  The  resolution  of  the  acid  by  means  of  the  active 
phenylethylamines  proceeded  very  slowly. 

Z- ( + ) -Ethyldithiocarbomalic  acid  is  converted  by  dimethylamine 
in  aqueous  solution  into  1  -(-\-)-dimethylthiocarbamylmalic  acid, 
NMe2-CS-0-CH(C02H)-CH2-C02H,  m.  p.  anhydrous  117—118-5° 
(decomp.),  monohydrate,  m.  p.  75 — 78°,  [a]D  +50-9°  in  alcohol, 
[a]D  +28-55°  in  water  (for  the  anhydrous  acid).  The  acid  is  con¬ 
verted  by  ice-cold  ethyl  alcohol  and  hydrogen  chloride  into  the 
corresponding  ethyl  ester,  [a]D  +35-9°  in  alcohol,  which  is  trans¬ 
formed  by  ethyl  bromoacetate  in  hot  benzene  into  somewhat  impure 
dextrorotatory  ethyl  bromosuccinate,  which  is  also  obtained  directly 
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from  the  dextrorotatory  free  acid  to  which  it  can  be  hydrolysed. 
The  acid  therefore  has  the  Z-(-f-)-form  and  the  dextrorotatory  chloro- 
and  iodo-succinic  acids  possess  the  Z-configuration  and  the  laevo- 
rotatory  monohalogenosuccinic  acids  the  ^-configuration.  dl-Di- 
methylthiocarbamylmalic  acid  has  m.  p.  116 — 117°  (decomp.)  when 
anhydrous,  m.  p.  76 — 78°  as  the  monohydrate .  1  -(-{-) -Diethylthio- 
carbamylmalic  acid,  m.  p.  (anhydrous)  70 — 71°,  [a]D  +56*5°  in 
alcohol  (■ monohydrate ,  m.  p.  52-5 — 53*5°),  and  dl -diethylthiocarbamyl- 
malic  acid,  m.  p.  122 — 124°  (decomp.),  are  described.  H.  W. 

Reduction  of  Aldehydes  and  Ketones.  H.  Meerwein  and 
It.  Schmidt  ( Annalen ,  1925,  444,  221 — 238). — A  practical  method 
for  the  reduction  of  aldehydes  and  of  certain  ketones  to  alcohols 
is  developed  from  the  well-known  Cannizzaro  reaction  and  its 
modifications  (Claisen,  A.,  1887,  574;  Tischtschenko,  A.,  1907, 
i,  282,  284 ;  Child  and  Adkins,  A.,  1924,  i,  139).  When  an  aldehyde 
is  treated  with  aluminium  ethoxide  in  absolute  alcohol,  the  reaction 
takes  the  following  course  :  R*CHO+alOEt==^R-CH(Oal)*OEt — > 
R*CH2*0al+0*CHMe  (al=^Al).  During  the  first  phase,  the  reaction 
of  the  mixture  becomes  more  acid  and  a  precipitate  is  sometimes 
observed.  The  second  phase  is  analogous  to  the  decomposition  of 
benzaldehydeacetal  into  acetaldehyde  and  benzyl  ethyl  ether,  and 
to  the  formation  of  aldehydes  and  hydrocarbons  from  ethers.  Since 
the  acetaldehyde  may  react  with  the  new  aluminium  alkoxide,  it 
must  be  removed  as  formed  by  means  of  a  current  of  hydrogen  or 
nitrogen  or  by  distillation.  The  amount  of  aluminium  ethoxide 
necessary  depends  on  the  nature  of  the  aldehyde,  but  is  usually 
about  30%  of  the  weight  of  the  latter.  The  method  gives  80 — 90% 
yield  in  the  course  of  a  few  days  at  the  ordinary  temperature,  and 
is  suitable  for  reduction  even  of  a-unsaturated  aldehydes  or  of 
aldehydes  containing  halogen  or  nitro  groups,  but  is  less  satis¬ 
factory  with  aminoaldehydes  and  hydroxyaldehydes,  and  fails  with 
the  acidic  phenolaldehydes.  A  small  amount  of  etherification  or 
aldolisation  occurs  in  some  cases  as  a  side-reaction.  Only  such 
ketones  as  easily  form  alkoxides  are  readily  reduced  by  this  method, 
e.g.,  trichloroacetone,  trichloroacetophenone,  a-hydroxyketones,  a- 
diketones,  and  a-keto-esters. 

The  alkyloxides  of  magnesium  and  calcium  have  practically  no 
reducing  action,  probably  because  they  are  too  strongly  basic. 
Calcium  ethoxychloride  is  without  effect,  but  magnesium  ethoxy- 
chloride  at  boiling  temperature  is  as  efficient  as  aluminium  ethoxide. 

The  method  has  biochemical  interest  in  that  aldehydes  and 
ketones  readily  reducible  by  phytochemical  means  are  also  reduced 
by  the  new  method,  and  conversely. 

The  preparation  of  aluminium  ethoxide  by  adding  absolute 
alcohol,  containing  a  little  mercuric  chloride  and  iodine,  to  a  briskly 
boiling  suspension  of  aluminium  in  xylene,  and  its  application  to 
the  reduction  of  furfuraldehyde  in  cold  alcohol  to  furfuryl  alcohol 
(88%  yield)  and  a  little  furfuryl  pyromucate,  b.  p.  150 — 155°/14  mm., 
of  butylchloral  in  boiling  alcohol  to  ppy-trichlorobutyl  alcohol, 
m.  p.  62°  (92%  yield),  and  of  benzoin  in  boiling  toluene  to  hydro- 
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benzoin  ( dibenzoate ,  m.  p.  247°)  and  isohydrobenzoin  {dibenzoate, 
m.  p.  132 — 133°),  are  described. 

Magnesium  ethoxide,  obtained  by  refluxing  a  mixture  of  absolute 
alcohol,  containing  20%  of  xylene,  with  magnesium  turnings  and 
a  little  mercuric  chloride  and  iodine,  is  converted  by  treatment 
with  the  calculated  quantity  of  alcoholic  hydrogen  chloride  or  of 
alcoholic  magnesium  chloride  into  magnesium  ethoxychloride.  The 
latter  is  used  for  the  reduction  of  cinnam aldehyde  in  boiling  alcohol 
to  cinnamyl  alcohol,  b.  p.  126 — 130°/7  mm.  (80%  yield).  It  is 
not  suitable  for  the  reduction  of  halogenated  aliphatic  aldehydes — 
e.g.,  chloral  is  decomposed  into  chloroform  and  ethyl  formate. 
The  yields  obtained  with  a  large  number  of  other  aldehydes  and 
ketones  are  recorded .  C.  H. 

[Behaviour  of]  Aldehydes  and  Ethylene  Oxide  in  the 
Friedel-Crafts  Synthesis.  A.  Schaarschmidt,  L.  Hermann, 
and  B.  Szemzo. — (Cf.  i,  1278.) 

Products  of  the  Bromination  of  Paracetaldehyde.  A. 

Stepanov,  N.  Preobraschenski,  and  M.  Schtschukina  (Ber., 
1925,  58,  [jB],  1718 — 1723). — The  action  of  bromine  on  freshly 
distilled  paracetaldehyde  at  — 15°  in  diffused  light  followed  by 
treatment  of  the  product  with  a  paste  of  crystalline  sodium  acetate 
and  water  leads  to  the  production  of  dibro?noparacetaldehyde , 

0<CH(CH2&)-0>CHMe’  m‘  P*  57°>  b’  P*  135—136°/14  mm., 

126 — 127710  mm. ;  if  the  product  of  the  bromination  is  treated 
with  crystalline  sodium  acetate  in  the  absence  of  water,  tribromo- 
paracetaldehyde,  m.  p.  103 — 104°,  b.  p.  176°/13  mm.,  164 — 165°/8 
mm.,  is  the  main  product  (cf.  Hibbert  and  Hill,  A.,  1923,  i,  439). 
Dibromoparacetaldehyde  is  decomposed  when  heated  at  155°  into 
acetaldehyde  and  bromoacetaldehyde,  b.  p.  104 — 105°/749  mm., 
df  1-8414,  rift  1-4798  ( semicarbazone ,  m.  p.  130°),  which  is  readily 
obtained  in  this  manner.  Bromoacetaldehyde  readily  undergoes 
polymerisation  to  a  substance  (C2H3OBr)n,  m.  p.  136 — 138°,  but  the 
process  may  be  delayed  considerably  by  the  addition  of  acetaldehyde. 
It  is  converted  by  2  mols.  of  water  into  the  hydrate, 

CH2Br-CH(0H)*0*CH(CH2Br)-0-CH(0H)-CH2Br, 
m.  p.  47 — 49°,  and  by  excess  of  water  into  a  compound,  m.  p.  60 — 
62°.  Monobromoacetaldehydediethylacetal  has  b.  p.  57 — 58°. 

Id.  W. 

Hydrogenation  of  Cyclic  and  Acyclic  Aldazines  and 
Ketazines  by  Aluminium  Amalgam.  H.  Mazourevitch  {Bull. 
Soc.  chim.,  1925,  [iv],  37, 1155 — 1167). — The  azines  of  both  aliphatic 
and  aromatic  aldehydes  and  ketones  on  reduction  with  aluminium 
amalgam  in  neutral  solution  yield  mainly  primary  amines.  Second¬ 
ary  amines  are  formed  in  a  few  cases.  PhenylethylJcetazine,  m.  p. 
66 — 67°,  yields  a-phenylpropylamine  [ chloroplatinate ,  m.  p.  200 — 
202°  (decomp.),  chloroaurate ],  accompanied  by  traces  of  a  neutral 
substance,  probably  a  hydrochloride.  Propaldazine  yields  a  mix¬ 
ture  of  propylamine  and  dipropylamine ;  isobutaldazine  yields 
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mainly  dhsobutylamine  {oxalate,  m.  p.  245 — 248°,  subliming; 
phenylcarbamate,  m.  p.  104—106°)  with  isobutylamine  and  probably 
a  little  s-diisobutylhydrazine.  fsoPropylideneazine  gives  a  mixture 
of  isopropylamine  and  diisopropylamine.  Diethylketazine  yields 
almost  entirely  n-amylamine  [the  chloroplatinate,  hydrogen  oxalate, 
(4H20),  m.  p.  122 — 124°,  and  normal  oxalate,  m.  p.  218 — 220° 
(decomp.),  are  described]. 

Methylpropylketazine  similarly  yields  fa-aminopentane,  and  di- 
propylketazine,  8-aminoheptane  {oxalate).  Benzylidineazine  yields 
almost  entirely  benzylamine  [ chloroplatinate ,  m.  p.  208 — 210°  (when 
rapidly  heated),  decomp.  204 — 205°;  oxalate,  m.  p.  200 — 202° 
(decomp.)],  probably  with  traces  of  the  hydrazone.  R.  B. 

Reduction  of  s-Dichloroacetone  by  Yeast.  H.  K.  Sen  and 

C.  Barat  (J.  Indian  Chem.  Soc.,  1925,  2,  77 — 81). — Yeast  reduces 
s-dichloroacetone  to  dichlorohydrin,  the  method  being  the  same  as 
that  previously  employed  (cf.  Sen,  this  vol.,  i,  337).  With  equi- 
molecular  proportions  of  dichlorohydrin  and  chloroformamide,  the 
urethane  is  produced,  but  if  1  mol.  excess  of  the  chloroformamide 
is  used  the  allophanic  ester,  N H 2 •  C O 'NH •  C 02CH ( CH2C1 ) 2 ,  m.  p. 
182°,  is  obtained.  An  improved  method  for  the  oxidation  of 
dichlorohydrin  to  s-dichloroacetone  is  described.  J.  W.  B. 

Keto-enolic  Tautomerism.  V.  Desmotropic  y-Methyl- 
acetylacetones.  H.  P.  Kaufmann  and  J.  Liepe  {Ber.,  1925,  58, 
[B],  1560 — 1563). — As  in  the  case  of  ethyl  diacetylsuccinate  (A., 
1923,  i,  90),  the  discrepancies  in  the  results  of  the  determination 
of  enol  in  y-methylacetylacetone  are  due  to  the  presence  of  water 
(in  the  iodide  solution) ;  they  are  not  observed  if  alcoholic  sodium 
iodide  solution  is  used. 

The  homogeneous  enolic  form  of  y-methylacetylacetone  [(3- 
hydroxy-y-methyl-M-penten-S-one],  m.  p.  +7°,  is  obtained  by  de¬ 
composing  the  sodium  derivative  of  the  ketone  by  dilute  sulphuric 
acid  in  presence  of  ether.  The  homogeneous  ketonic  form  could 
not  be  isolated  by  “  aseptic  distillation  ”  (Meyer  and  Schoeller, 
A.,  1920,  i,  707) ;  the  distillate  is  not  purely  enolic,  but  the  residue 
contains  up  to  93%  of  ketone.  H.  WT. 

Configurational  Relationships  of  the  Sugars,  Hydroxy- 
acids,  Amino-acids,  and  Halogen  Acids.  P.  A.  Levene  {Chem. 
Reviews,  1925,  2,  179—216). 

Rate  of  Oxidation  of  Sugars  by  Permanganate.  R.  Kuhn 
and  T.  Wagner-Jauregg  {Ber.,  1925,  58,  [B],  1441 — 1447). — The 
hexose  (5  g.),  or  the  equivalent  quantity  of  other  type  of  sugar,  is 
dissolved  with  Jf/15-phosphoric  acid  (10  c.c.),  M /15-potassium 
dihydrogen  phosphate  (10  c.c.),  and  NJ  10-potassium  permanganate 
(20  c.c.)  in  water  to  100  c.c.  at  18°.  At  intervals,  10  c.c.  of  the 
liquid  are  mixed  with  15  c.c.  of  the  mixture  of  phosphate  solutions 
(1:1)  and  1  c.c.  of  potassium  iodide  solution  (10%),  and  the 
liberated  iodine  is  titrated  with  Nj  10- thiosulphate.  The  time  in 
minutes  required  to  reduce  the  permanganate  to  25%  is  termed 
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the  “  permanganate  number  ”  of  the  sugar.  In  general,  the  (3-forms 
of  the  sugar  react  considerably  more  rapidly  than  the  corresponding 
a-forms,  but  the  comparison  of  a-  and  (3-glucoses  with  a-  and 
(3-mannoses  indicates  that  reactivity  towards  permanganate  is  not 
governed  in  a  simple  manner  by  the  relative  positions  of  the  hydroxy 
groups  within  the  sugar  molecule.  Haworth  and  Law’s  observation 
(T.,  1916,  109,  1320)  that  laevulose  reduces  permanganate  only 
after  being  preserved  in  acid  solution  could  not  be  confirmed; 
there  is  thus  no  support  for  the  hypothesis  of  the  formation  of  a 
y-fructose  in  acid  solution.  Pre-treatment  of  sugars  with  alkali 
followed  by  neutralisation  of  the  solution  induces  increased  activity 
towards  permanganate  (cf.  Armstrong  and  Hilditeh,  T.,  1919,  115, 
1410).  The  phenomenon  is  not,  however,  due  to  the  establishment 
of  an  equilibrium  between  laevulose,  dextrose,  and  mannose,  since 
the  sugar  first  named,  which  is  most  rapidly  attacked  by  per¬ 
manganate,  also  has  its  activity  enhanced  by  treatment  with  alkali. 
The  irreversible  nature  of  the  change  in  laevulose  appears  also  to 
exclude  the  hypothesis  that  the  effect  is  due  to  enolisation  (cf. 
Armstrong  and  Hilditeh,  loc.  cit.).  Solutions  of  sucrose  which  have 
been  subjected  to  rapid  hydrolysis  by  invertase  show  only  a  slight 
diminution  in  the  permanganate  number,  which  is  ascribed  to 
a-glucose;  there  appears  to  be  no  evidence  of  the  production  of  a 
readily  oxidisable  laevulose  of  the  amylene  oxide  type,  so  that 
either  there  is  no  difference  between  ordinary  laevulose  and  that 
contained  in  sucrose,  or  the  isomerisation  of  the  latter  form  occurs 
so  readily  that  it  cannot  be  detected.  H.  W. 

Methyl  Derivatives  of  d-Glucose.  E.  Pacsu  (Ber.,  1925,  58, 
[U],  1455 — 1464). — d-Glucosedibenzylmercaptal  is  converted  slowly 
by  methyl  ethyl  ketone  in  the  presence  of  anhydrous  copper  sul¬ 
phate  into  a  mixture  of  products  from  which  d-g.lucosedibenzyl- 
mercaptal  yS-isobutylidene  ether,  m.  p.  90 — 91°,  [a]iJ  — 6-56°  in  s- 
tetrachloroethane,  [a]^  —117-58°  in  ethyl  alcohol,  can  be  isolated 
in  small  amount.  It  is  not  possible  to  isolate  the  dusobutylidene 
ether  by  means  of  its  p-toluenesulphonate,  but  the  crude  mixture  is 
readily  methylated,  and  the  product,  after  removal  of  the  iso- 
butylidene  groups,  affords  monomethyl-rf-glucosedibenzylmercaptal 
and  trimethyl-d-glucosedibenzylmercaptal,  m.  p.  96°  (instead  of 
73 — 74°  recorded  previously).  The  use  of  methyl  ethyl  ketone 
has  no  advantage  over  that  of  acetone  (cf.  Pacsu,  A.,  1924,  i,  712). 
Monomethyl-d-glucosedibenzylmercaptal  is  converted  by  mercuric 
chloride  in  the  presence  of  ethyl  alcohol  into  the  ethyl  ether  of 
monomethyl-d-glucose,  from  which  8-monomethyl-d-qlucose,  m.  p. 
156—157°  after  softening  at  149°,  [a]})6  +18-57°  to  +61-92°  (in 
water),  [a])?  +32-44°  to  +52-58°  (in  alcohol),  is  obtained  by  hydr¬ 
olysis.  The  position  of  the  methyl  group  in  the  molecule  is  estab¬ 
lished  by  the  non-identity  of  the  compound  with  the  known  (3-,  y-} 
and  £-methylglucoses.  The  mutarotation  of  the  sugar  in  aqueous 
solution  appears  to  follow  the  law  of  a  bimoleeular  reaction,  possibly 
attributable  to  the  displacement  of  the  oxygen  bridge  with  simul¬ 
taneous  production  of  a-  and  (3-forms.  The  methylglucose  could 
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not  be  caused  to  condense  with  acetone ;  the  corresponding  phenyl- 
osazone,  decomp.  about  198°,  according  to  the  rate  of  heating, 
has  [a]]}  —50-33°  to  —34-84°  (in  pyridine-alcohol ) . 

Trimethylglucosedibenzylmercaptal  is  transformed  by  methyl 
alcohol  and  mercuric  chloride  followed  by  hydrolysis  of  the  glucoside 
into  8s£-trimethyl-d-glucose  (I),  which  could  be 
obtained  only  as  an  amorphous  mass,  [a]j;J 
+75*81°  (in  alcohol),  [a]1,,6  +65-94°  to  +61-13° 
(in  water).  The  presence  of  the  propylene 
oxide  ring  is  deduced  from  the  ability  of  the 
sugar  to  condense  with  acetone  and  to  yield  a 
phenylosazone,  m.  p.  156 — 157°,  [a]jf  — 32-63° 
to  —15-46°  (in  alcohol). 

Treatment  of  monomethyl-+glucosedibenzylmercaptal  with  mer¬ 
curic  chloride  (1  mol.)  in  boiling  absolute  alcohol  gives  8-methyl-cc- 
benzylthioglucoside,  m.  p.  136°,  [a])*  +249-61°  (in  alcohol). 

H.  W. 

Fission  of  y-Methylfructo  side  by  Invertase.  Configuration 
of  Sucrose.  H.  H.  Schlubach  and  G.  Ratjchalles  (Ber.,  1925, 
58,  [22],  1842 — 1850). — It  is  pointed  out  that  the  prefix  y  was 
first  employed  by  E.  Fischer  to  denote  the  derivative  of  a  labile 
sugar,  and  that  its  use  has  since  been  extended  to  all  the  members  of 
this  class.  The  choice  has  proved  somewhat  unfortunate,  since 
new  structurally  isomeric,  and  not  stereoisomeric,  forms  are  involved, 
and  confusion  has  become  complete  since  the  discovery  of  stereo¬ 
isomeric  forms  of  the  labile  sugars  which  are  designated  a-  and  p- 
compounds.  It  is  therefore  proposed  to  designate  the  labile 
sugars  by  the  prefix  h  (Irtpos). 

Since  yeast  invertase  is  active  only  towards  sucrose  and  such 
sugars  as  are  related  to  it  by  changes  only  in  the  glucose  portion 
of  the  molecule,  its  activity  towards  A-methylfructoside  may  be 
expected.  It  is  found  that  Menzies’  A-methylfructoside  (mainly 
a  mixture  of  the  two  stereoisomeric  y-methylfructosides,  cf.  T., 
1922, 121,  2238)  is  hydrolysed  to  a  definite  extent  at  about  the  same 
rate  as  sucrose.  Observations  of  the  change  in  specific  rotation 
show  that  yeast  invertase  hydrolyses  the  p-A-methylfructoside 
and  that,  contrary  to  previous  practice,  it  is  to  be  regarded  as  a 
P-A-fructoinvertase.  The  portion  which  remains  unhydrolysed 
is  not,  however,  pure  a-A-methylfructoside,  since  it  contains  the 
normal  methylfructosides  present  in  the  original  mixture;  from 
the  specific  rotations,  the  content  of  the  normal  compounds  is  cal¬ 
culated  to  be  at  least  6-7%.  Hydrolysis  follows  much  the  same 
course  at  0°  as  at  30°,  so  that  the  temperature  coefficient  of  the 
isomerisation  of  A-fructose  is  not  greatly  different  from  that  of  the 
hydrolysis.  Fischer’s  y-methylfructoside  (cf.  Purdie  and  Paul,  T., 
1907,  91,  289)  contains  about  50%  of  A-methylfructosides. 

The  mixture  of  A-methylfructosides  is  hydrolysed  as  readily 
as  sucrose  by  taka-invertase,  the  extent  being  greater  than  when 
yeast  invertase  is  used.  Taka-diastase  appears  therefore  to  con¬ 
tain,  besides  p-A-fructoinvertase,  an  enzyme  which  can  hydrolyse 
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a-A-methylfructoside ;  this  hypothesis  is  confirmed  by  the  observ¬ 
ation  that  the  residue  left  after  complete  action  of  yeast 
invertase  is  further  hydrolysed  by  taka-invertase.  Kuhn’s  hypo¬ 
thesis  (A.,  1923,  i,  1033)  that  the  fructose  portion  of  the  sucrose 
molecule  is  attacked  by  yeast  invertase  and  the  glucose  portion 
by  taka-invertase  cannot  therefore  be  maintained,  since  either 
enzyme  is  active  towards  A-methylfructosides. 

The  established  presence  of  glucose  in  the  a-form  in  sucrose  has 
enabled  Hudson  to  calculate  the  value,  +17°,  for  the  fructose 
component.  A  closely  similar  value  is  derived  by  application  of 
the  theory  of  optical  superposition  to  sucrose  and  a (3- trehalose 
which  have  the  common  a-glucose  component,  but  differ  in  respect 
of  the  fructose  and  ^-glucose  components.  Hudson  has  been  led 
to  assume  the  presence  of  the  (unknown)  a-fructose  in  sucrose, 
but  this  conception  is  not  supported  by  the  specific  rotation  of 
a-fructose  as  calculated  from  its  relationship  to  d-arabinose.  These 
contradictions  are  removed  by  regarding  the  fructose  component, 
[a]D  +17°,  as  (3 -A-fructose.  The  constitution  and  configuration  of 
sucrose  are  best  expressed  by  the  formula  : 

CH2(0H)’CH(0H)*CH*[CH(0H)]2,CH*0*C(CH2*0H),[CH(0H)]3*CH9. 

I - o - 1  I - 0 - 1 

H.  W. 

Constitution  of  Lupeose.  N.  Castoeo  ( Gazzetta ,  1925,  55, 
463 — 467  ;  cf.  A.,  1909,  ii,  754 ;  Schulze,  A.,  1901,  ii,  467). — In  water, 
lupeose  gives  colloidal  solutions  and  hence  in  this  solvent  the  results 
of  cryoscopic  determinations  of  its  molecular  weight  are  too  high. 
It  has  been  shown  to  be  a  tetrasaccharide  (Schulze,  A.,  1910,  i,  610) 
composed  of  2  mols.  of  d-galactose,  1  mol.  of  dextrose,  and  1  mol. 
of  a  d-hexose  (cf.  A.,  1911,  i,  17),  now  shown  to  be  laevulose.  Lupeose 
(cicerose  or  y-galactan)  has  aD  +48°  to  50°.  W.  E.  E. 

Starch.  XIV.  Nitric  Esters  of  the  Polyamyloses.  H. 

Peingsheim,  J.  Leibowitz,  and  S.  H.  Silmann  (Ber.,  1925,  58, 
[U],  1889 — 1893). — Nitration  of  the  polyamyloses  leads  in  all  cases 
to  mixtures  of  more  or  less  highly  nitrated  products ;  it  is  not  possible 
to  secure  the  quantitative  formation  of  the  trinitrates  by  use  of  a 
large  excess  of  nitrating  acid.  The  crude  mixture  of  nitrates, 
invariably  obtained  in  good  yield,  is  separated  into  its  components 
by  fractional  crystallisation  from  alcohol  or  acetic  acid,  although 
the  process  is  complicated  by  the  instability  of  the  substances. 
The  following  compounds  have  been  isolated  in  the  homogeneous, 
well-crystallised  form  :  a -tetra-amylose  octanitrate,  [C6H803(N03)2]4, 
m.  p.  204°  (decomp.),  [a]D  -j-96-4°  jn  nitrobenzene;  x-diamylose 
hexanitrate,  [C6H702(N03)3]2,  m.  p.  206 — 207°  (decomp.),  [a]D 
-f-79*7°  in  ethyl  acetate,  -j-78T°  in  nitrobenzene  (from  a-tetra- 
amylose  or  a-diamylose) ;  $-triamylose  hexanitrate,  [C6H803(N03)2]3, 
m.  p.  203°,  [a]D+ 122-4°  in  nitrobenzene;  fi-triamylose  nonanitrate, 
[C6H702(N03)3]3,  m.  p.  198°,  [a]o  +90-5°  in  nitrobenzene.  The 
production  of  a  diamylose  tetranitrate  has  been  established,  but 
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its  isolation  has  not  hitherto  been  possible.  The  most  important 
result  is  the  identification  of  both  reaction  products  of  the  [3-series  as 
derivatives  of  triamylose  by  cryoscopic  determinations  of  molecular 
weight.  Both  esters  are  obtained  from  the  hexa-  as  well  as  from  the 
tri-saccharide. 

The  difference  in  the  behaviour  of  the  a-  and  (3-polyamyloses, 
apart  from  the  assured  existence  of  triamylose,  is  sufficient  to 
exclude  the  possibility  of  their  formation  from  a  common  unit.  The 
ready  decomposition  of  the  more  complex  polyamyloses  with  almost 
theoretical  yields  of  fission  products  proves  that  the  materials  are 
polymerides  in  which  the  unit  materials  are  united  only  by  subsidiary 
valencies ;  closed  structures  such  as  suggested  by  Ling  and  Nanji 
(T.,  1923,  123,  2666;  this  vol.,  i,  1011)  appear  to  be  excluded. 

H.  W. 

Cellulose.  XVI.  Crystalline  Cellulose  Acetates.  II.  K. 

Hess,  G.  Schultze,  and  E.  Messmer  (Annalen,  1925,  444,  266 — 
287;  cf.  this  vol.,  i,  118). — The  acetone-soluble  cellulose  acetate 
(Bayer’s  “  cellite  ”),  prepared  on  a  large  scale  by  treatment  of  cellu¬ 
lose  triacetate  with  sulphuric  and  acetic  acids,  is  shown  to  be  a 
mixture  of  tri-  and  di-acetates  in  the  approximate  ratio  1  :  4, 
monoacetate  being  absent.  Preparations  having  the  same  acetyl 
content  may  have  varying  rotatory  power,  although  that  of  the 
triacetate  obtained  on  acetylation  of  the  mixture  is  always  the  same. 
This  indicates  the  presence  of  varying  proportions  of  the  isomeric 
diacetates.  The  mixture  of  di-  and  tri-acetates  can  readily  be 
crystallised  from  its  solution  in  hot  benzene-alcohol  (1  ;  1).  The 
crystals  are  stable  only  in  contact  with  the  solvent,  and  when  dry 
become  amorphous.  Like  the  triacetate  crystals  ( loc .  cit.),  they 
give  no  X-ray  line  spectrum.  This  peculiarity  is  also  shown  by 
Wichmann’s  albumin  crystals  (A.,  1899,  i,  838;  Katz,  A.,  1924,  ii, 
652).  The  crystallising  power  is  due  less  to  the  individuality  of 
the  product  than  to  its  high  temperature  coefficient  of  solubility. 
That  the  crystalline  acetate  is  derived  from  chemically  intact 
cellulose  is  proved  by  the  identity  of  the  rotatory  power  curves 
(see  following  abstract)  for  the  hydrolysed  product  and  for  pure 
natural  cellulose.  The  existence  in  natural  cellulose  of  more  than 
one  isomeride  is  rendered  extremely  improbable  by  the  identity 
of  the  curves  obtained  for  the  hydrolysis  products  after  40  recrystal¬ 
lisations  of  the  crystalline  mixture  and  after  prolonged  fractional 
extraction  with  chloroform. 

The  acetone-soluble  acetate,  prepared  by  Ost’s  modification 
(Z.  angew.  Chem.,  1919,  32,  69,  83)  of  the  method  of  D.R.-P. 
252706,  contains  the  acetates  of  dextrose  and  cellobiose  in  addition 
to  di-  and  tri-acetates  of  cellulose.  The  rate  of  acetylation  varies 
very  considerably  with  different  cellulose  preparations — 1^  hrs.  for 
Kahlbaum’s  defatted  cotton,  2  hrs.  for  “  linters  II,”  16  hrs.  for 
“  linters  I,”  and  hiore  than  48  hrs.  for  mercerised  “  linters  I.” 
Mercerisation  cannot  thus  be  regarded  as  a  depolymerisation.  A 
further  result  of  mercerisation  is  the  much  slower  hydrolysis  of 
triacetate  in  solution  to  diacetate. 
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The  crude  acetate  may  be  purified  by  repeated  precipitation  from 
solution  in  hot  benzene-alcohol.  Crystallisation  becomes  apparent 
after  six  precipitations  from  this  solvent  and  depends  on  (i)  the 
purity  of  the  product  (freedom  from  sugars),  (ii)  the  concentration 
of  the  solution  (a  2%  solution  of  well-crystallised  product  separates 
only  in  amorphous  form),  (iii)  the  rate  of  cooling  (slow  cooling  is 
essential),  (iv)  the  solvent  (variation  in  the  ratio  of  benzene  to  alcohol 
results  in  amorphous  precipitates).  C.  H. 

Cellulose.  XVII.  Characterisation  of  Cellulose  Prepar¬ 
ations.  K.  Hess,  E.  Messmer,  and  N.  Ljtjbitsch  ( Annalen ,  1925, 
444,  287 — 327  ;  cf.  Hess,  Naturwiss.,  1924, 12,  1150). — It  has  earlier 
been  shown  ( loc .  cit.  and  this  vol.,  i,  118)  that  the  rotatory  power 
of  cellulose-cuprammonium  solutions  is  strictly  related  to  the 
concentration  of  copper  and  cellulose,  and  it  has  been  possible  to 
follow  purifications  and  separations  by  means  of  the  optical  activity 
of  the  copper-complex  compound.  By  plotting  rotatory  power 
against  the  copper  or  C6H10O5  concentration  (in  milliatoms  or  milli- 
mols.  per  100  c.c.)  a  characteristic  curve  is  obtained. 

Wood  cellulose  containing  88 — 89%  of  alkali-resistant  “  a-cellu- 
lose,”  the  alkali-soluble  portion,  a-cellulose,  and  pure  cotton  cellu¬ 
lose  all  gave  identical  curves  and  must  be  regarded  as  a  single 
chemical  individual,  the  differences  being  attributable  to  physical 
causes  ( e.g .,  differences  in  surface  conditions).  In  a  similar  manner, 
the  identity  of  American  and  Egyptian  cotton  celluloses  is  demon¬ 
strated  and  Venn’s  conclusions  (this  vol.,  i,  887)  are  shown  to  be 
erroneous.  The  Egyptian  cotton  preparation  was  easily  soluble  in 
cuprammonium  solutions  and  the  solution  showed  a  higher  viscosity 
than  was  observed  with  any  other  variety  of  cellulose.  Ramie 
cellulose,  although  it  contains  5%  of  matter  difficultly  soluble  in 
cuprammonium  solutions,  is  nevertheless  composed  of  chemically 
pure  cellulose.  Mercerisation  is  shown  by  the  curves  to  be  accom¬ 
panied  by  a  purification  of  the  cellulose  so  treated. 

The  hydrocelluloses  and  cellulose  dextrins  give  curves  of  the  same 
type  as  that  for  pure  cellulose,  although  the  values  are  somewhat 
lower  owing  to  the  presence  of  hydrolytic  products.  They  differ 
completely  in  character  from  the  curves  for  sugars  and  their  deriv¬ 
atives  or  for  other  polysaccharides.  C.  H. 

Constitution  of  Pine  Lignin.  V.  P.  Klason  (Ber.,  1925, 
58,  [B],  1761—1764;  cf.  A.,  1920,  i,  822;  1922,  i,  324;  1923, 
i,  187 ;  this  vol.,  i,  371). — The  action  of  saturated  sulphur  dioxide 
solution  on  lignin  under  the  mildest  possible  conditions  appears 
to  lead  to  the  formation  of  the  acid,  3C10H10O3,H2SO3,  isolated  as 
the  P-naphthylamine  salt.  More  drastic  treatment  of  the  acid  with 
sulphurous  acid  appears  to  lead  ultimately  to  the  sulphonic  acid 
of  simple  coniferaldehyde  (isolated  as  the  (3 -naphthy lamine  salt). 

Paracetaldehyde  is  converted  by  (3 -naphthy lamine  hydrochloride 
into  the  compound  (CH3,CHO)3+2C10H9N,2H2O.  Paracinnam- 
aldehyde  is  converted  by  sulphurous  acid  and  subsequent  treatment 
of  the  acid  with  p -naphthy lamine  into  the  salt  (CHPhICH‘CHO)3+ 
H2SO3+C10H9N,H2O. 
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The  comparatively  ready  fission  of  lignosulphonic  acid  to  conifer - 
aldehydesulphonic  acid  indicates  the  improbability  of  an  aldol- 
like  union  of  the  coniferaldehyde  molecules  in  lignin.  H.  W. 

Preparation  of  Alicylic  Primary  Amines  by  Reduction  of 
Oximes  with  Active  Aluminium.  H.  Mazourevitch  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  1033 — 1043). — Aliphatic  oximes  and 
phenylhydrazones  are  readily  reduced  by  aluminium  amalgam  in 
aqueous  alcoholic  solution,  yielding  mainly  primary  amines,  but 
the  yields  are  lower  than  those  obtained  with  sodium  amalgam 
(Tafel,  A.,  1886,  939;  1889,  975),  although  the  method  has  the 
advantage  in  experimental  simplicity.  The  oximes  give  lower 
yields  of  amines,  but  much  purer  products  than  the  phenylhydr¬ 
azones.  The  reduction  of  the  latter  compounds  may  take  place 
in  two  ways,  either  through  the  intermediate  formation  of  a  mixed 
arylalkylhydrazine,  or  through  an  alkylazine,  formed  by  con¬ 
densation  of  the  hydrazone,  2CHR!N*NHPh  — >•  CHRIN-N!CHR-f- 
NHPh-NHPh,  the  azine  then  undergoing  reduction.  The  latter 
mode  of  reduction  accounts  for  the  formation  of  the  secondary 
amines  also  sometimes  observed.  Thus  acetonephenylhydrazone 
yields  isopropylamine  together  with  a  little  diisopropylamine ;  the 
corresponding  oxime  yields  only  isopropylamine.  Similarly,  the 
phenylhydrazone  of  methyl  ethyl  ketone  yields  isobutylamine  and 
a  fraction,  b.  p.  136 — 146°,  consisting  mainly  of  s-diisobutylhydr- 
azine  [ dithiocarbamide ,  m.  p.  145 — 146°  (decomp.),  oxalate ,  m.  p. 
144 — 145°  (decomp.)];  the  phenylhydrazone  of  methyl  propyl 
ketone  yields  (3-aminopentane,  and  of  n-valeraldehyde  n-amylamine, 
together  with  fractions  of  higher  b.  p.  The  phenylhydrazone  of 
iso valeraldehyde  yields  isoamylamine  together  with  a  fraction, 
b.  p.  173 — 175°,  s-diisoamylhydrazine,  giving  an  oxalate,  m.  p. 
157 — 159°  (decomp.),  a  phenylthiocarbamide,  m.  p.  148 — 149-5°, 
and  a  phenylcarbamate,  m.  p.  230 — 230-5°  (decomp.).  The  phenyl¬ 
hydrazone  of  heptaldehyde  yields  heptylamine  and  a  fraction,  b.  p. 
271 — 275°,  giving  an  oxalate,  m.  p.  205 — 207°  (decomp.),  a  phenyl - 
thiocarbamide,  m.  p.  150 — 151°,  and  with  phenylcarbimide,  fi8-di- 
phenyl-ai-heptylsemicarbazide,  m.  p.  224 — 225°  (decomp.).  The 
fraction  does  not  give  a  chloroplatinate  and  is  probably  s -phenyl- 
heptylhy dr  azine,  C7H15*NH*NHPh.  With  oximes  of  the  hydro- 
aromatic  series,  the  reduction  scarcely  takes  place  or  follows  an 
abnormal  course.  Camphoroxime  only  yields  traces  of  bornyl- 
amine,  whilst  carvone  derivatives  yield  carvylamine  contaminated 
with  many  impurities.  R.  B. 

Higher  Fungi.  XVIII.  The  Muscarine  Question.  B. 

Guth  ( Monatsh .,  1925,  45,  631 — 648). — The  following  salts  of 
choline,  which  was  prepared  by  condensing  trimethylamine  with 
ethylene  oxide  (cf.  Wurtz,  Compt.  rend.,  1868,  65,  1015 ;  66,  772 ; 
Meyer  and  Hopff,  A.,  1921,  i,  851),  are  described:  hydrochloride', 
chloroplatinate,  m.  p.  242° ;  chloroaurate,  m.  p.  250°,  impure  pre¬ 
parations  of  which  decompose  on  keeping,  with  deposition  of  gold ; 
mercuric  iodide  double  salt,  C5H14ONI,2HgI2 ;  mercuric  chloride 
double  salt,  C5H14ONCl,HgCl2,  m.  p.  170°  after  sintering  at  168°, 
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which  on  recrystallisation  from  water  is  converted  into  the  salt 
previously  described  by  Morner  (A.,  1897,  ii,  222)  and  Gulewitseh 
(A.,  1895,  i,  196;  1898,  i,  622).  The  sulphate ,  phosphate,  chromate , 
hydrogen  tartrate,  salicylate,  and  picrate  are  difficult  to  crystallise 
and  purify,  and  not  suitable  for  analytical  purposes.  The  salts 
obtained  from  the  acids  prepared  in  this  way  still  give  strong 
colorations  with  diphenylamine  (cf.  Weinhagen,  A.,  1919,  i,  474 ; 
1921,  i,  192).  When  choline  chloroaurate  is  dissolved  in  nitric 
acid  ( d  T52)  and  the  solution  evaporated  to  dryness,  a  crystalline 
product,  apparently  the  chloroaurate  of  homocholine  [  ?]  nitrite, 
(NMe3Cl*CH2ONO)AuCl3,  is  obtained.  Choline  chloroplatinate 
yields,  when  treated  similarly,  the  chloroplatinate  of  choline  nitrite, 
m.  p.  237°  (cf.  Ewins,  A.,  1914,  i,  665;  Dale,  A.,  1914,  i,  780; 
Nothnagel,  A.,  1893,  i,  297).  Cold,  dilute,  acidified  potassium 
permanganate  solution  is  without  appreciable  action  on  choline 
sulphate.  At  higher  temperatures,  betaine  is  produced  (cf. 
Liebreich,  Ber.,  1869,  2, 167).  Trimethylammoniumacetal,  obtained 
by  condensing  monochloroacetal  with  trimethylamine,  forms  a 
crystalline  hydrochloride.  The  chloroplatinate  and  chloroaurate  are 
well  crystallised,  but  different  samples  vary  considerably  in  appear¬ 
ance  and  m.  p.  Hydrolysis  of  the  acetal  with  hydrochloric  acid 
affords  the  betaine-aldehyde,  the  chloroplatinate  of  which, 
(NMe3Cl*CH2-CH0)2PtCl4,3H20,  exhibits  varying  crystalline  forms, 
and  different,  apparently  pure  samples  have  m.  p.  between  204° 
and  230°.  The  chloroaurate  exhibits  similar  variations  (cf.  Berliner- 
blau,  A.,  1884,  1056 ;  Fischer,  A.,  1893,  i,  300).  The  bases  obtained 
from  toadstools  afford,  when  fractionally  precipitated  with  chloro- 
auric  acid,  a  series  of  chloroaurates,  all  of  which  appear  to  be  the 
choline  salt  in  a  more  or  less  pure  condition.  The  presence  of 
muscarine  in  these  bases  could  not  be  confirmed,  and  it  is  concluded 
that  the  “  typical  muscarine  action  ”  is  not  a  pharmacological 
property  of  trimethylammonium  bases.  F.  G.  W. 

Isomerism  of  the  JV-Carbalkoxy  Derivatives  of  Dipeptides 
which  contain  a  p-Amino-acid.  H.  Letjchs  and  P.  Sander 
{Ber.,  1925,  58,  [2?],  1528 — 1534;  cf.  Leuchs  and  Manasse,  A., 
1907,  i,  770;  Leuchs  and  La  Forge,  A.,  1908,  i,  723). — The  action 
of  methyl  chloroformate  and  sodium  carbonate  on  d/-p-ami  no- 
butyric  acid  leads  to  the  production  of  $-carbomethoxyaminobutyric 
acid,  m.  p.  90 — 91°  (corr.),  which  is  converted  by  the  successive 
action  of  thionyl  chloride  and  ammonia  into  the  corresponding 
diamide,  m.  p.  141 — 142°.  The  chloride  reacts  with  ethyl  anilino- 
acetate  in  ethereal  solution,  giving  ethyl  fi-carbomethoxyaminobutyryl- 
N- phenylaminoacetate ,  C02Me,NH'CHMe,CH2*C0'NPh,CH2,C02Et, 
m.  p.  94-5 — 95-5°,  which  is  converted  by  1  mol.  of  alkali  hydroxide 
into  $-carbomethoxyaminobutyryl-N-phenylaminoacetic  acid  ( ammon¬ 
ium  salt),  and  by  excess  of  alkali  hydroxide  into  p -aminobutyryl- 
N -phenylaminoacetic  acid.  Similarly,  ethyl  {i-carbomethoxybutyryl - 
aminoacetate,  m.  p.  100°,  is  converted  by  gentle  hydrolysis  into 
P- carbomethoxybutyrylaminoacetic  acid,  m.  p.  135 — 136°  [corre¬ 
sponding  dimethyl  ester  (a-series),  m.  p.  101—103°],  and  by  methyl- 
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alcoholic  ammonia  into  [3- carbomethoxybutyrylaminoacetamide  (a- 
series),  m.  p.  118 — 119°;  more  drastic  hydrolysis  transforms  it 
into  the  corresponding  dibasic  acid  identified  by  conversion  into 
the  dimethyl  ester,  C02Me*NH,CHMe*CH2‘C(0H)IN,CH2*C02Me, 
m.  p.  85°  (corresponding  diamide,  m.  p.  180 — 182°  after  slight  gas 
evolution). 

Carbethoxyaminoacetyl  chloride  and  ethyl  [3-aminobutyrate 
yield  ethyl  $-carbethoxyaminoacetamidobutyrate, 

C02Et-NH-CH2-C0-NH-CHMe-CH2-C02Et, 
m.  p.  58°,  which  is  converted  by  ammonia  into  $-carbethoxy amino - 
acetamidobutyr amide,  m.  p.  130 — 131°,  and  by  mild  hydrolysis  into 
fi-carbethoxyaminoacetamidobutyric  acid  ( ammonium  salt).  More 
drastic  hydrolysis  leads  to  the  production  of  the  corresponding 
dibasic  acid,  which  is  converted  by  ethyl-alcoholic  hydrogen  chloride 
into  the  diethyl  ester  ([3-series),  m.  p.  104° ;  the  ester  is  transformed 
by  methyl- alcoholic  ammonia  into  the  corresponding  diamide, 
m.  p.  172°  (decomp.)  after  softening  at  95 — 100°.  H.  W. 

Alkyl  Esters  of  a-Dialkylaminomethyl-a-alkylacetoacetic 
Acid.  Soc.  of  Chem.  Industry  in  Basle  (Swiss  Pat.  107349, 
addn.  to  107347,  107348,  and  104344;  from  Chem.  Zentr.,  1925, 
i,  2512 — 2513). — The  following  have  been  obtained  by  the  con¬ 
densation  of  alkyl  esters  of  a-alkyl-  or  a-arylalkyl-acetoacetic  acids 
with  formaldehyde  and  secondary  amines,  or  the  methyl oldialkyl- 
amines  obtained  by  reaction  of  the  latter :  ethyl  a-diethylamino- 
methyl-a.-ethylacetoacetate,  b.  p.  123°/8  mm. ;  ethyl  ct-diallylamino- 
methyl-a.-ethylacetoacetate,  b.  p.  93°/0*02  mm. ;  ethyl  a-diethylamino- 
methyl-a-allylacetoacetate,  b.  p.  95°/0*06  mm.,  and  ethyl  cc-benzyl- 
u-diethylaminomethylacetoacetate,  b.  p.  124°/0*01  mm.  R.  B. 

Stereochemistry  of  the  Tetrahedral  Carbon  Atom.  II. 
Configuration  of  the  Diaminosuccinic  Acids.  R.  Kuhn  and 
F.  Zumstein  ( Ber .,  1925,  58,  [B],  1429 — 1432;  cf.  this  vol.,  i,  781). 
— (/Z-aP-Dibenzamidosuccinic  acid,  m.  p.  164°,  is  resolved  into  its 
optical  antipodes  by  morphine  in  aqueous  solution;  l-a\i-dibenz- 
amidosuccinic  acid  has  m.  p.  163 — 164°  (decomp.),  [ocjjj  — 104*2° 
in  O-li^- ammonia,  whereas  the  d -acid  ( morphine  salt)  has  m.  p. 
163 — 164°,  [a]^  +106*5°  in  OTiV-ammonia.  The  stereochemical 
configuration  of  the  a8 -diaminosuccinic  acids  is  thus  established. 
meso-cc.$-Dibenzamidosuccinic  acid,  m.  p.  212 — 213°,  meso-a(3-di- 
aminosuccinic  acid  dihydrochloride,  decomp.  186 — 187°,  and  dl-oc(3-+- 
aminosuccinic  acid  monohydrochloride,  decomp.  200°,  are  incidentally 
described.  H.  W. 

Spatial  Relationships  around  the  Copper  Atom.  N. 

Schlesinger  {Ber.,  1925,  58,  [B],  1877 — 1889). — In  the  majority 
of  its  compounds  copper  has  the  co-ordination  number  4,  but 
it  has  not  been  hitherto  possible  to  decide  whether  the  groups 
around  the  copper  atom  lie  in  one  plane  or  in  the  corners  of  a 
regular  tetrahedron.  The  existence  of  reddish- violet  forms  of  certain 
copper  salts  of  bisimino-acids  (which  have  the  normal  molecular 
weight  in  phenol)  in  addition  to  the  dark  blue  varieties  can  scarcely 
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be  explained  except  by  the  assumption  of  cis-trans  isomerism  and 
hence  of  the  plane  arrangement  of  the  groups  around  the  copper 
atom.  The  salts  may  be  formulated. 


NH-CRR'-COO 
[CH2]*c£ 

NH-CRR'-CO-O 

ci.s -form. 

When  the  value  of  x  is  small  (2  or  3)  the  production  of  cis-salts 
may  be  expected,  whereas  when  x  is  great  (about  10)  the  formation 
of  tfraws-salts  appears  to  be  favoured.  When  x  has  an  intermediate 
value,  both  forms  of  salts  can  be  obtained  and  their  mutual  trans¬ 
formation  studied.  The  difference  between  the  two  series  persists 
in  solution,  and  the  gradual  interconversion  can  be  followed  by  the 
change  of  colour ;  it  cannot  therefore  be  due  to  difference  in  form¬ 
ation  of  the  crystal  lattice. 

Many  of  the  compounds  described  have  been  recorded  previously 
(Schlesinger,  A.,  1911,  i,  427;  1912,  i,  555;  1915,  i,  506,  945), 
but  the  following  are  new.  acc'-Trimethylenedi-iminodioctonitrile, 
C3H6[NH-CH(C6H13)*CN]2,  is  prepared  as  its  hydrochloride,  m.  p. 
215 — 230°  after  incipient  decomp.  185°,  by  the  action  of  trimethyl  - 
enediamine  hydrochloride  and  potassium  cyanide  on  heptaldehyde 
in  aqueous-alcoholic  solution.  It  is  hydrolysed  by  a  mixture  of 
sulphuric  and  hydrochloric  acids  to  aa ' -trimethylenedi-iminodioctoic 
acid;  the  corresponding  hydrochloride,  the  pale  blue,  anhydrous 
copper  salt,  and  the  non-crystalline  methyl  ester  are  described. 
The  copper  salts  of  aa'-pentamethylenedi-iminodusobutyric  acid 
are  of  particular  interest,  since  the  blue  variety  is  unstable  and  is 
readily  hydrolysed  by  water  to  the  salt  C13H2604N2,3C13H2404N2Cu, 
which  is  converted  by  copper  hydroxide  into  the  violet,  insoluble 
salt  C13H2404N2Cu. 

Nickel  cx.cc'-pentamethylenedi-iminodiphenyldiacetate  is  described. 

Heptamethylenediamine  hydrochloride  is  converted  by  potassium 
cyanide  and  acetaldehyde  into  aa'-heptamethylenedi-iminodipro- 
pionitrile  hydrochloride,  which  is  hydrolysed  by  fuming  hydro¬ 
chloric  acid  to  aa'-heptamethylenedi-iminodipropionic  acid, 
C7H14(NH*CHMe*C02H)2,  decomp,  above  270°;  the  corresponding 
hydrochloride  and  the  pale  blue,  tetrahydrated  copper  salt  are 
described.  aa'-Heptamethylenedi-iminodiisobutyronitrile  [ hydro¬ 
chloride ,  m.  p.  about  129°  (decomp.)]  is  hydrolysed  to  cccc'-hepta- 
methylenedi-iminodiisobutyric  acid,  which  softens  but  does  not 
melt  below  310°.  The  copper  salt  is  obtained  in  the  violet  form 
by  the  addition  of  the  equivalent  quantity  of  an  ammoniacal  copper 
hydroxide  solution  to  the  acid ;  it  is  converted  into  the  blue  variety 
when  its  solution  in  phenol  is  mixed  with  alcohol  and  subsequently 
diluted  with  ether.  The  violet  salt  immediately  gives  a  cherry- 
red  solution  in  phenol,  whereas  the  blue  compound  yields  a  blue 
solution  which  gradually  becomes  red.  acc'-Heptamethylenedi- 


I  O-CO-CRR'-NH 

[CHJ,^5C 

NH-CRR'-CO-O 

trans -form. 
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iminodiphenyldiacetonitrile,  C7H14(NH*CHPh*CN)2,  its  dihydro¬ 
chloride,  m.  p.  144°  (decomp.)  after  softening  at  142°,  the  corre¬ 
sponding  acid,  decomp,  about  231°,  its  hydrochloride,  copper  salt, 
and  methyl  ester,  df  1-0854,  n™  1-5293,  are  described. 

aa'-Decamethylenedi-iminodiisobutyronitrile,  prepared  from  deca- 
methylenediamine  hydrochloride,  potassium  cyanide,  and  acetone, 
is  hydrolysed  by  fuming  hydrochloric  acid  to  aa ' -decamethylenedi- 
iminodiisobutyric  acid,  which  appears  to  yield  only  a  pinkish- violet 
copper  salt  insoluble  in  the  usual  solvents.  H.  W. 

[Simple  Cyano  and  Cyanuric  Compounds.  III.  Malono- 
nitrile  and  its  Halogenation] .  E.  Ott  and  H.  Finken  ( Ber ., 
1925,  58,  [2?],  1703). — Dibromomalononitrile  (Ott  and  Lopmann, 
A.,  1922,  i,  643)  unites  very  readily  with  1  mol.  of  water,  giving 
dibromocyanoacetamide,  m.  p.  123 — 124°,  which  is  also  obtained 
in  small  yield  by  the  bromination  of  malononitrile  in  aqueous 
solution.  Previously  ( loc .  cit.)  the  compound  has  been  considered 
erroneously  to  be  dibromosuccinonitrile.  Dichlorocyanoacetamide, 
m.  p.  91°,  is  obtained  similarly  as  a  by-product  of  the  chlorination 
of  malononitrile.  Dibromocyanoacetamide  is  converted  by  hydro- 
bromic  acid  at  100°  into  dibromoacetonitrile.  H.  W. 

Action  of  Hydrazine  on  Halogen  Derivatives  of  Malon- 
amides  and  Acetoacetic  Esters.  E.  L.  Hirst,  A.  K.  Macbeth, 
and  D.  Traill  ( Proc .  Roy.  Irish  Acad.,  1925,  37  B,  47- — 52; 
cf.  Ratz,  A.,  1904,  i,  298,  857;  Wolff,  A.,  1904,  i,  722;  1905, 
i,  839;  Thorpe,  T.,  1911,  99,  2183;  Whiteley,  T.,  1921,  119, 
359;  Burton  and  Kenner,  T.,  1922,  121,  489,  892,  903). — The 
following  compounds  react  with  hydrazine  hydrate  liberating 
nitrogen,  the  proportion  of  the  theoretical  amount  set  free  being 
shown  :  chloromalonamide  (99-3%),  dichloromalonamide  (99-2%), 
dibromomalonamide  (90-5% ;  cf.  Ruhemann  and  Orton,  T.,  1895, 
67,  1002),  ethyl  a-chlorobenzoylacetate  (66%),  bromomalondi- 
methylamide  (no  reaction  in  cold,  vigorous  on  warming),  dibromo- 
malondimethylamide  (slight  liberation  of  nitrogen  in  cold,  brisk 
on  warming) ;  the  following  compounds  are  not  reduced  by 
hydrazine  hydrate  at  the  laboratory  temperature  :  bromo-,  dichloro-, 
and  dibromo-malondiethylamide,  chloro-  and  dichloro-malondi- 
methylamide.  The  low  yields  of  nitrogen  obtained  on  treating 
certain  acetoacetic  esters  with  hydrazine  hydrate  (T.,  1923,  123, 
1122)  are  due  to  formation  of  cyclic  compounds.  By  the  action  of 
hydrazine  hydrate  on  the  a-chloro  and  a-bromo  derivatives  of  ethyl 
ethyl-,  w-propyl-,  and  benzyl-acetoacetates,  3-methyl-4-ethyl- 
5-pyrazolone,  m.  p.  220°  (cf.  Locquin,  A.,  1904,  i,  694,  who  gives 
m.  p.  195 — 196°),  3-methylA-n-propyl-5-pyrazolone,  m.  p.  206°,  and 
4:-benzyl-3-methyl-5-pyrazolone,  m.  p.  213°  (decomp.),  respectively, 
are  obtained.  Ethyl  a-chlorobenzoylacetate  condenses  with  thio- 
carbamide  giving  ethyl  2-amino-i-phenyl-l-thiazole-5-carboxylate, 
m.  p.  173°.  Malonhydrazide,  m.  p.  154°,  is  readily  prepared 
by  treatment  of  ethyl  malonate  with  excess  of  hydrazine. 

L.  F.  H. 
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Derivatives  of  Formaldehyde  and  Succinimide.  E.  Cher- 
btjliez  and  G.  Sulzer  ( Helv .  Chim.  Acta,  1925,  8,  567 — 571). — 
N -Hydroxymethylsuccinimide,  m.  p.  66°,  obtained  by  the  action  of 
aqueous  formaldehyde  on  succinimide  in  presence  of  potassium 
carbonate,  is  readily  condensed  with  piperidine  to  give  N -piperidino- 
methylsuccinimide,  m.  p.  106 — 107°,  and  converted  by  phosphorus 
pentachloride  into  N -chloromethylsuccinimide,  b.  p.  158 — 160°/12 
mm.,  m.  p.  58°  [jpyridinium  chloride ,  m.  p.  65 — 105°  (decomp.)].  The 
chloromethyl  derivative  reacts  with  benzene  in  carbon  disulphide  in 
presence  of  aluminium  chloride  to  yield  N-benzylsuccinimide,  m.  p. 
101 — 103°,  from  which  benzylamine  is  obtainable  by  alkaline 
hydrolysis — a  method  being  thus  available  for  the  introduction 
of  the  aminomethyl  group  into  the  aromatic  nucleus.  Sodium 
ethoxide  converts  the  chloromethyl  derivative  into  N -ethoxy methyl - 
succinimide,  b.  p.  151 — 152°/14  mm.,  262°/760  mm.,  m.  p.  31 — 32°. 
N-Acetoxymethylsuccinimide,  b.  p.  170 — 175°/10  mm.,  290°/760  mm., 
m.  p.  51°,  distilled  with  zinc  dust  gave  small  quantities  of  pyrrole 
derivatives  not  isolated  in  a  state  of  purity,  together  with  methyl- 
succinimide  of  m.  p.  71°.  G.  M.  B. 

Preparation  of  Thiocyanogen  from  Thiocyanic  Acid. 

H.  P.  Katjfmann  and  F.  Kogler  ( Ber .,  1925,  58,  [B],  1553 — 1556). — 
Solutions  of  thiocyanogen  are  obtained  by  shaking  thiocyanic  acid 
dissolved  in  anhydrous  media,  particularly  carbon  tetrachloride, 
with  dry  manganese  dioxide  or  lead  dioxide,  but  the  yields  are 
far  below  the  theoretical  even  after  allowance  has  been  made  for  the 
part  of  the  thiocyanogen  hydrolysed  by  the  water  formed  during  the 
change.  If,  however,  a  solution  of  lead  tetra-acetate  in  chloroform 
or  glacial  acetic  acid  is  treated  with  a  solution  of  thiocyanic  acid 
in  quantity  rather  greater  than  is  required  bv  the  equation, 
Pb(0Ac)4+4HCNS=Pb(CNS)2+(SCN)2+4CH3-C02H,  lead  thio¬ 
cyanate  is  precipitated  and  the  filtered,  lead-free  solution  contains 
thiocyanogen  in  almost  theoretical  amount.  H.  W. 

Etherates  of  the  Magnesium  Halides.  J.  Meisenheimer, 
E.  Piper,  and  H.  Lange  ( Z .  anorg.  Chem.,  1925,  147,  331 — 344; 
cf.  A.,  1921,  i,  654). — The  etherates  of  the  magnesium  halides  may 
be  formulated  as  [(Et20)2,MgX2]  or  [(Et20)2,Mg]X2.  If  the 
second  formula  is  correct  the  halogen  atoms  should  be  loosely  bound 
to  the  molecule,  and  it  would  be  expected  that  attempts  to  prepare 
dietherates  of  mixed  halides  by  the  interaction  of  the  etherate  of  a 
magnesium  ethyl  halide  with  an  allyl  halide,  (Et20)2,MgEtX1+ 
CH2:CH-CH2X2-(Et20)2,MgX1X2+CH2:CH-CH2Et,  would  lead 
only  to  a  mixture  of  the  etherates  (Et20)2,MgX12  and  (Et20)2,MgX22. 
In  order  to  distinguish  mixed  halides  from  mixtures  of  simple 
halides,  the  rate  of  loss  of  ether  in  a  vacuum  desiccator  was  measured. 
The  results  were  not  conclusive,  but  it  is  believed  that  mixed  halides 
were  obtained  and  that  the  first  of  the  above  formulae  is  correct. 

A.  G. 

Alkyl  Compounds  of  Thallium.  E.  Krause  and  A.  von 
Grosse  (Ber.,  1925,  58,  [J5],  1933 — 1939 ;  cf .  Meyer  and  Bertheim, 
A.,  1904,  i,  656 ;  Goddard,  T.,  1921, 119,  676 ;  1922,  121,  36).— The 
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more  highly  alkylated  derivatives  of  thallium  can  be  obtained  by 
addition  of  only  a  slight  excess  of  the  organo  magnesium  compound 
to  the  thallic  salt  so  that  the  reducing  action  of  the  Grignard  com¬ 
pound  is  avoided  and  if  the  Grignard  reagent  is  prepared  from  the 
alkyl  bromide  or,  preferably,  chloride  in  place  of  the  iodide.  Crude 
thallic  di-w- butyl  bromide,  Tl(C4H9)2Br,  is  prepared  from  thallic 
chloride  and  magnesium  w- butyl  bromide  in  ethereal  solution, 
treatment  of  the  product  with  hydrobromic  acid,  and  separation  of 
thallic  di-w-butyl  bromide  from  thallium  bromide  (formed  to  the 
extent  of  15%  by  reduction)  by  hot  pyridine.  The  crude  bromide  is 
transformed  by  silver  fluoride  into  thallic  di-n-butyl  fluoride,  decomp. 
220 — 240°,  according  to  the  rate  of  heating,  from  which  the  corre¬ 
sponding  chloride,  decomp.  240 — 250° ;  bromide,  decomp.  240 — 
250° ;  iodide,  decomp.  220 — 225° ;  carbonate,  and  nitrate,  decomp. 
280 — 290°,  are  prepared ;  thallic  di-n-butyl  sulphate,  m.  p.  156 — 158° 
when  placed  in  a  bath  pre-heated  at  150°,  is  obtained  from  the 
carbonate.  Thallic  diisobutyl  chloride  and  the  corresponding 
nitrate  are  described.  Thallic  diisoamyl  chloride,  decomp.  253 — 257° 
when  rapidly  heated,  and  the  corresponding  fluoride,  m.  p.  216 — 
218°  (decomp.),  have  been  prepared.  Thallic  diisopropyl  chloride, 
decomp.  150°,  is  much  less  stable  than  the  higher  alkyl  derivatives ; 
thallic  diisopropyl  nitrate  is  described.  Thallic  disec. -butyl  chloride, 
decomp.  150°,  and  the  corresponding  nitrate,  thallic  dicyclohexyl 
chloride,  decomn.  210 — 2.30°,  and  the  nitrate  have  been  prepared. 

H.  W. 

Chemistry  of  the  Tin  Trimethyl  Group.  C.  A.  Kraus  and 
W.  V.  Sessions  (J.  Amer.  Chem.  Soc.,  1925,  47,  2361— 2368).— Tin 
tetramethyl  on  treatment  with  bromine  yields  tin  trimethyl  bromide, 
m.  p.  27°,  b.  p.  165°,  which  gives  a  stable  compound  with  ammonia, 
SnMe3Br,NH3  (cf.  Kraus  and  Greer,  A.,  1924,  i,  155).  On  treatment 
with  sodium  in  liquid  ammonia  tin  trimethyl  is  precipitated.  Tin 
trimethyl,  m.  p.  23°,  has  b.  p.  85 — 88°/45  mm.,  182°/756  mm.,  d25 
1-570,  but  cannot  be  distilled  in  air  as  the  vapours  flash  in  the 
condenser.  In  boiling  benzene,  the  molecular  weight  increases  with 
the  concentration,  being  171-1  at  low  concentrations  and  352  at  high 
concentrations  (cf.  Riigheimer,  A.,  1909,  ii,  134).  With  sodium 
in  liquid  ammonia,  it  yields  sodium  trimethylstannide.  In  the 
absence  of  oxidising  agents,  tin  trimethyl  is  stable,  but  atmospheric 
oxygen  converts  it  into  an  insoluble  oxidation  product,  which  yields 
tin  trimethyl  bromide  with  hydrobromic  acid  and  the  sulphate  with 
sulphuric  acid.  Sulphur  in  benzene  solution  yields  the  analogous  tin 
trimethyl  sulphide,  m.  p.  6°,  b.  p.  233’5 — 235'5°/759  mm.,  d25  1-649. 
Tin  trimethyl  combines  with  halogens  at  the  ordinary  temperature, 
in  the  proportion  of  one  atom  per  atom  of  tin,  yielding  the  tin 
trimethyl  halide.  Tin  trimethyl  chloride  is  also  formed  by  reaction 
between  tin  trimethyl  solutions  and  calcium  chloride  in  dry  air. 
Mercuric  chloride  in  ether  similarly  yields  tin  trimethyl  chloride  and 
mercury  is  precipitated.  Sodium  trimethyl  stannide  is  also  obtained 
by  the  reduction  of  tin  trimethyl  halides  in  liquid  ammonia  with 
sodium  (cf.  Kraus  and  Greer,  A.,  1923,  i,  26).  On  evaporation  of 
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its  solution  in  liquid  ammonia,  a  light  yellow  solid  crystallises  which 
readily  decomposes  at  higher  temperatures.  With  tin  trimethyl 
halides,  sodium  trimethyl  stannide  reacts  immediately,  yielding  tin 
trimethyl.  With  alkyl  halides,  union  with  the  organic  radical  may 
take  place.  With  ^-dichlorobenzene  in  liquid  ammonia  containing 
a  little  ether  a  colourless  substance,  C6H4(SnMe3)2,  m.  p.  123 — 124°, 
is  formed,  which  with  iodine  in  benzene  yields  tin  trimethyl  iodide 
and  ^9-di-iodobenzene.  With  s-dichloroethane,  tin  trimethyl  and 
sodium  chloride  are  formed,  with  evolution  of  a  gaseous  hydro¬ 
carbon.  Tin  triethyl  iodide  yields  a  compound,  SnMe3,SnEt3,  d20 
1*431,  b.  p.  235°/748  mm.  Triphenylmethyl  chloride  yields  a 
mixture  of  compounds,  whilst  attempts  to  condense  sodium  tri¬ 
methyl  stannide  with  lead  triethyl  chloride  gave  indefinite  results. 
Sodium  trimethyl  stannide  is  also  formed  by  the  action  of  sodium  on 
tin  tetramethyl  in  liquid  ammonia.  The  reaction  supports  Kraus 
and  White’s  interpretation  of  the  reduction  of  organic  halides  by 
alkali  metals  (A.,  1923,  i,  456).  R.  B. 

Compounds  formed  between  Tin  Trimethyl  Hydroxide  and 
Tin  Trimethyl  Halides.  C.  A.  Kraus  and  T.  Harada  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2416 — 2419). — The  crystalline  substance, 
m.  p.  143 — 153°  (decomp.),  produced  by  the  action  of  sunlight  on 
tin  trimethyl  iodide  has  the  composition,  (Me3Sn*OH)2Me3SnI,  and 
is  identical  with  products  obtained  by  oxidising  tin  trimethyl  in 
moist  benzene  in  the  presence  of  tin  trimethyl  iodide,  and  by  treating 
tin  trimethyl  iodide  with  2  mols.  of  tin  trimethyl  hydroxide  in 
benzene  solution.  Analogous  compounds  are  obtained  by  similar 
methods  from  tin  trimethyl  bromide  and  tin  trimethyl  chloride. 
The  bromine  derivative  has  m.  p.  113 — 115°  (decomp.).  Compounds 
of  the  type  Me3Sn*0H,Me3SnX,H20  have  been  obtained  by  reaction 
of  equimolecular  proportions  of  tin  trimethyl  hydroxide  and  the 
corresponding  halide  in  hot  alcohol.  The  iodide  has  m.  p.  221° 
(decomp.),  the  bromide,  m.  p.  210 — 211°  (decomp.),  the  chloride, 
m.  p.  90°  (slow  decomp.).  R.  B. 

Stereoisomeric  Forms  of  Decahydronaphthalene.  W. 

Huckel  (Ber.,  1925,  58,  [2?],  1449 — 1452). — f ra w-s -Decahy dronaph - 
thalene,  prepared  by  the  action  of  sodium  ethoxide  on  trans-fi- 
decahydronaphthalonesemicarbazone,  and  purified  by  successive 
distillation  over  sodium  and  treatment  with  concentrated  sulphuric 
acid,  has  b.  p.  185°,  df2  0-8703,  n if2  1-46994.  The  constants  of  the 
hydrocarbon  obtained  from  technical  decahydronaphthalene  from 
octahydronaphthalene,  by  Wolff’s  method  and  by  Zelinski  (this  vol., 
i,  123),  are  in  harmony  and  there  appears  to  be  no  ground  for  the 
hypothesis  of  Eisenlohr  and  Polenske  (A.,  1924,  i,  1292)  that  the 
product  of  the  hydrogenation  of  naphthalene  in  the  presence  of 
nickel  contains  some  component  other  than  fraws-decahydro- 
naphthalene  which  tends  to  accumulate  in  the  fractions  of  lowest 
b.  p.  The  discrepancies  between  the  results  of  Huckel  (A.,  1924,  i, 
32)  and  Eisenlohr  and  Polenske  ( loc .  cit.)  appear  to  be  due  to  the 
reliance  placed  by  the  latter  authors  on  Wolff’s  method,  which, 
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however,  does  not  invariably  yield  products  which  can  be  freed  from 
oxygenated  compounds  by  distillation  over  sodium.  H.  W. 

Structure  of  Benzene  and  ci/cIoHexane  and  their  Optical 
Anisotropy.  K.  R.  Ramanathan  [Nature,  1925, 116, 279 — 280). — 
Previous  investigations  on  the  anisotropy  of  gaseous  molecules  (this 
vol.,  ii,  478)  have  been  extended  to  benzene  and  cyclohexane.  The 
depolarisation  [i.e.,  the  ratio  of  the  weak  component  to  the  strong) 
of  the  light  scattered  perpendicularly  to  the  incident  beam  in 
benzene  vapour  is  0-067,  and  in  cyclohexane,  0-011.  The  results  are 
in  better  agreement  with  the  assumption  for  the  benzene  molecule 
of  a  puckered  ring,  as  in  diamond,  than  a  plane  ring,  as  in  graphite, 
unless  the  polarisation  of  the  carbon  atoms  is  greater  when  the  field 
is  perpendicular  than  when  parallel  to  the  plane  of  the  ring.  In  the 
case  of  cycZohexane,  the  six  extra  hydrogen  atoms  are  placed  on 
opposite  sides  of  the  mean  plane  of  the  carbon  atoms  on  either  side 
alternately.  A.  A.  E. 

Conception  of  Internal  Molecular  Strain  and  the  Directing 
of  Substituents  in  Benzene.  II.  D.  Vorlander  [with  K. 
Buchner,  E.  Spreckels,  E.  Schroedter,  O.  Meissner,  F.  Caesar, 
E.  Fischer,  W.  Konig,  and  H.  Hoffmann]  ( Ber .,  1925,  58,  [B], 
1893 — 1914;  cf.  Vorlander,  A.,  1919,  i,  319). — The  behaviour  of 
positively  and  negatively  substituted  derivatives  (cf.  loc.  cit.)  of 
benzene  has  been  examined  further. 

The  iodinium  salts  are  analogous  to  the  ammonium  compounds 
and  hence  in  them  the  positive  iodine  influences  two  benzene 
nuclei ;  the  iodo  derivatives  correspond  with  the  nitro  compounds. 
Iodoso-  and  iodoxy-benzene  are  reduced  by  concentrated  nitric 
acid  to  iodobenzene,  which  is  converted  into  o-  and  ^-iodonitro- 
benzene.  If  the  reducing  action  is  avoided  by  addition  of  carbamide 
nitrate,  iodoxybenzene  is  attacked  with  great  difficulty  by  nitric 
acid ;  the  iodine  atom  of  the  I02  group  is  therefore  positive  to  the 
benzene  nucleus.  Diphenyliodinium  nitrate  is  converted  by  nitric 
acid  ( d  1-52)  and  concentrated  sulphuric  acid  into  di-m-nitrophenyl- 
iodinium  nitrate,  m.  p.  192 — 194°  [corresponding  iodide,  m.  p. 
142 — 144°  (decomp.) ;  perchlorate,  m.  p.  about  188° ;  picrate,  m.  p. 
about  194°] ;  the  structure  of  the  compound  is  established  by 
comparison  with  a  specimen  of  the  nitrate  obtained  from  ra-iodoso- 
nitro-  and  m-iodoxynitro-benzene  (cf.  Willgerodt  and  Wikander, 
A.,  1907,  i,  1024)  and  by  its  fission  by  alkali  hydroxide  into  ra-iodo- 
nitrobenzene  and  m-nitrophenol  (p-nitrophenol  may  be  present  in 
very  small  amount,  but  o  nitrophenol  is  absent). 

Lead  tetraphenyl  is  not  smoothly  nitrated,  the  product  giving 
much  nitro-  and  some  m-dinitro-benzene  when  poured  into  water. 
Lead  diphenyl  dinitrate  is  converted  into  lead  di-m-nitrophenyl 
dinitrate,  decomp.  210°,  which  is  transformed  almost  quantitatively 
by  bromine  at  100°  into  lead  bromide  and  m-bromonitrobenzene. 
Lead,  like  iodine,  behaves  positively  towards  both  phenyl  groups. 
The  action  of  bismuth  is  shown  to  be  similar,  since  bismuth  triphenyl 
dinitrate,  decomp.  130°,  is  transformed  into  bismuth  tri-m-nitro- 
phenyl  dinitrate,  decomp,  about  145°,  which  is  converted  by  bromine 
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into  m-bromonitrobenzene.  The  similar  behaviour  of  antimony 
and  phosphorus  has  been  observed  by  Morgan  and  Micklethwait 
(T.,  1911,  99,  2286)  and  by  Challenger  and  Wilkinson  (this  vol., 
i,  172).  On  the  other  hand,  positive  properties  are  not  observed 
in  tin  and  silicon,  since  their  tetraphenyl  derivatives  yield  mainly 
tin  tetra-p-nitrophenyl,  decomp,  above  350°,  and  silicon  tetra-p- 
nitrophenyl,  from  which  p-bromonitrobenzene  is  obtained  by  the 
action  of  bromine. 

The  products  of  the  nitration  of  triphenylcarbinol  are  amorphous 
and  after  drastic  treatment  have  approximately  the  composition 
of  a  trinitrotriphenylcarbinol ;  it  appears  very  doubtful,  however, 
whether  nitration  follows  a  normal  course.  Triphenylacetonitrile 
is  converted  by  fuming  nitric  acid  into  tri-p-nitrophenylacetonitrile, 
m.  p.  210 — 220°,  which  is  reduced  by  stannous  chloride  and  con¬ 
centrated  hydrochloric  acid  to  tri-p-aminophenylacetonitrile,  m.  p. 
280 — 290°  after  darkening  at  about  250° ;  the  corresponding  acetyl 
derivative  and  the  condensation  product  with  anisaldehyde  are 
non-crystalline.  The  diazotised  amine  couples  with  phenol,  giving 
the  non-crystalline  derivative,  ( ?)  (HO-C6H4-N2-C6H4)3CN.  The 
identity  of  tri-p-aminophenylacetonitrile  with  the  compound  ob¬ 
tained  from  parafuchsin  and  potassium  cyanide  and  its  convert¬ 
ibility  by  concentrated  hydrochloric  acid  into  parafuchsin  proves 
the  original  nitration  to  have  occurred  in  the  para  position  to  the 
carbinol  carbon  atom,  to  which  the  cyanogen  group  therefore  does 
not  impart  positive  properties. 

The  experiments  just  described  considered  in  conjunction  with 
the  literature  show  that  an  element  which  is  united  to  two,  three, 
or  four  benzene  nuclei  directs  the  entering  substituent  into  these 
benzene  nuclei  either  uniformly  positively  or  uniformly  negatively. 

The  pyridinium  nitrogen  atom  of  1-phenylpyridinium  directs  the 
nitro  group  to  the  meta  position  in  the  benzene  nucleus,  the  pyridine 
nucleus  remaining  unaffected.  1-Phenylpyridinium  chloride  (corre¬ 
sponding  pier  ate,  m.  p.  121°;  perchlorate,  m.  p.  221°)  is  converted 
by  repeated  evaporation  with  nitric  acid  (d  1*3)  into  1-phenyl¬ 
pyridinium  nitrate,  m.  p.  126°,  which  is  transformed  by  fuming 
nitric  acid  (d  1-51)  at  100°  into  1-m -nitrophenylpyridinium  nitrate, 
m.  p.  204 — 208°  after  softening  at  195°  (corresponding  perbromide, 
m.  p.  117°  after  softening  at  113°;  additive  compound  of  mercuric 
chloride  with  the  chloride,  m.  p.  165 — 168°  after  softening  at 
163° ;  1-m -aminophenylpyridinium  chlorostannate ;  1-m -aminophenyl- 
pyridinium  bromide  perbromide,  m.  p.  172 — 175°).  The  constitution 
of  the  nitrophenylpyridinium  compound  is  established  by  com¬ 
parison  of  its  salts  with  those  of  the  three  synthetic  nitrophenyl¬ 
pyridinium  compounds.  1-p -Nitrophenylpyridinium  nitrate ,  m.  p. 
174 — 177°,  is  prepared  from  pyridine,  p-nitroaniline,  and  cyanogen 
bromide.  The  chloride  and  its  additive  compound  with  mercuric 
chloride,  perbromide,  m.  p.  about  165°,  picrate,  m.  p.  147°,  and 
perchlorate,  m.  p.  about  176°,  are  described.  l-p-Aminophenyl- 
pyridinium  dinitrate,  decomp,  above  210°  after  softening  at  200°, 
the  dipicrate,  m.  p.  158 — 161°,  and  the  dihydrochloride,  decomp, 
above  190°,  have  been  prepared.  1-p -Ethoxyphenylpyridinium, 
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chloride,  m.  p.  118°  (and  its  additive  compound  with  mercuric 
chloride),  perchlorate,  m.  p.  134°,  picrate,  m.  p.  139°,  and  bromide 
(+H20)  are  described.  1  -m-Nitrophenylpyridinium  nitrate,  m.  p. 
206 — 208°  (decomp.)  after  softening  at  196°,  is  prepared  from 
pyridine,  m-nitroaniline,  and  cyanogen  bromide  and  is  identical 
with  the  nitration  product  described  above,  l-o -Nitrophenyl- 
pyridinium  nitrate,  m.  p.  182 — 186°  (decomp.),  the  corresponding 
perbromide,  m.  p.  90 — 93°,  and  the  additive  compound  of  the  chloride 
with  mercuric  chloride,  m.  p.  about  190°,  have  been  prepared. 

l-Phenyl-4-pyridone,  in  spite  of  the  presence  of  an  excess  of 
concentrated  nitric  acid,  does  not  appear  to  behave  during  nitration 
as  an  ammonium  salt,  but  as  a  free  pyridone,  in  which  the  nitrogen 
is  negative  towards  phenyl.  The  salts  of  l-phenyl-4-pyridone, 
m.  p.  127°,  are  comparatively  very  stable ;  the  hydrochloride  (-f  H20), 
m.  p.  about  192°,  nitrate  (-f-H20),  perchlorate  (+H20),  m.  p. 
(anhydrous)  164°,  picrate,  m.  p.  193°,  and  additive  compound  of 
the  hydrochloride  with  mercuric  chloride,  m.  p.  about  118°,  are 
described.  l-Phenyl-4-pyridone  is  transformed  by  a  large  excess 
of  hot,  fuming  nitric  acid  into  \-p-nitrophenyl-4:-pyridone  (+H20), 
m.  p.  202°  [ nitrate  (+H20),  m.  p.  146°;  perchlorate,  m.  p.  about 
245°;  picrate,  m.  p.  about  190 — 192°].  It  is  reduced  by  stannous 
chloride  in  the  presence  of  hydrochloric  and  glacial  acetic  acids  to 
l-p-aminophenylA-pyridone,  m.  p.  260 — 270°  (decomp.),  which  after 
diazotisation  and  coupling  with  phenol  yields  a  monotropic  liquid- 
crystalline  acetate,  m.  p.  about  250°  (decomp.),  and  an  enantiotropic, 
liquid-crystalline  benzoate,  m.  p.  I  about  263°,  II  about  250°,  thus 
establishing  the  para  position  of  the  nitro  group.  This  conception 
is  confirmed  by  conversion  of  the  aminophenylpyridone  described 
above  into  \-p-chlorophenyl-4t-pyridone,  m.  p.  105°,  which  is  identical 
with  the  synthetic  product  from  p-chloroaniline  and  chelidonic 
acid.  1-p -HydroxyphenylA-pyridone,  decomp,  above  200°,  cannot 
readily  be  etherified,  owing  to  the  formation  of  resin.  \-p-Ethoxy- 
phenylA-pyridone,  m.  p.  154 — 156°,  obtained  in  very  moderate 
yield  from  p-phenetidine  and  chelidonic  acid  at  130 — 170°,  yields 
a  perchlorate,  m.  p.  195°.  ra-Nitroaniline  and  chelidonic  acid  yield 
successively  chelidonic  acid  m-nitrophenylamide,  C13H807N2,  and 
\-m-nitrophenyl-k-pyridone,  m.  p.  about  210°  ( perchlorate ,  m.  p. 
about  176° ;  picrate,  m.  p.  175°).  The  synthesis  of  o-  and  p -nitro - 
phenyl-4-pyridones  along  these  lines  is  not  easily  effected.  1 -Phenyl - 
4-pyridone  is  converted  by  thionyl  chloride  into  4- chloro-1 -phenyl - 
pyridinium  chloride  ( 1  -|-2H20),  m.  p.  116°  after  softening  at  83°; 
the  additive  compound  with  mercuric  chloride,  m.  p.  180° ;  per¬ 
chlorate,  m.  p.  210°;  picrate,  m.  p.  155 — 158°,  and  tribromide, 
m.  p.  137°,  are  described. 

In  diphenyl,  each  of  the  phenyl  groups  behaves  towards  the 
other  as  a  negative  substituent  in  the  same  manner  as  any  other 
hydrocarbon  residue.  The  action  of  a  large  excess  of  methyl 
sulphate  and  potassium  carbonate  on  a  hot,  aqueous  suspension  of 
2?-aminodiphenyl  gives  the  corresponding  trimethylammonium  salts 
of  which  the  chloride,  bromide,  m.  p.  222°  after  softening  at  210°, 
tribromide,  m.  p.  about  188°  (decomp.),  iodide,  m.  p.  220°  (decomp.) 
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after  softening  at  208°,  perchlorate,  decomp,  above  300°,  and  nitrate , 
m.  p.  255°  (decomp.)  after  softening  at  230°,  are  described.  Nitr¬ 
ation  of  the  nitrate  gives  p'-nitrodiphenyl-p-trimethylammonium 
nitrate,  m.  p.  235°  (decomp.)  after  darkening  and  softening  at  212° 
[corresponding  bromide,  m.  p.  243°  (decomp.)  after  darkening  and 
softening  at  165° ;  tribromide,  m.  p.  198°  (decomp.) ;  iodide,  m.  p. 
246°  (decomp.) ;  picrate,  decomp.  200°].  The  position  of  the  nitro 
group  is  established  by  the  conversion  of  the  bromide  at  240 — 260° 
into  p'-nitro-p-dimethylaminodiphenyl,  m.  p.  about  244°,  and  the 
identity  of  the  latter  with  the  product  of  the  partial  reduction  and 
subsequent  methylation  of  p  :  p'-dinitrodiphenyl.  p'-Nitro-p-di- 
methylaminodiphenyl  is  slowly  converted  by  nitrous  acid  into  a 
dinitro  derivative,  m.  p.  134°.  p ' - Amino-p -dimethylaminodiphenyl, 
m.  p.  about  146°  (hydrochloride),  is  prepared  in  poor  yield  by 
reduction  of  the  mononitro  compound  with  stannous  chloride ;  the 
benzylidene  derivative,  m.  p.  I  192°,  II  183°,  p -methylbenzylidene 
compound,  m.  p.  I  248°,  II  218°,  and  anisylidene  derivative,  m.  p. 
I  >270°,  II  208°,  are  described,  pp ' -T etramethyldiaminodiphenyl 
has  m.  p.  about  315°.  p-N  itrodiphenyl-p' -azobenzene,  m.  p.  180°, 
from  nitrosobenzene  and  p-nitro-p'-aminodiphenyl  in  glacial  acetic 
acid,  is  reduced  by  ammonium  sulphide  to  p-aminodiphenyl-p' - 
azobenzene,  m.  p.  about  178°  (decomp.) ;  the  hydrochloride,  benzyl¬ 
idene  derivative,  m.  p.  I  188°,  II  171°  (decomp.),  and  anisylidene 
compound,  m.  p.  I  >192°,  II  173°  (decomp.),  are  described,  p -Di- 
methylaminobenzene-p' -azodiphenyl,  prepared  by  coupling  diazotised 
p-aminodiphenyl  with  dimethylaniline,  has  m.  p.  208°  after  softening 
at  195° ;  the  hydrochloride  is  described,  p -Hydroxylaminodiphenyl, 
m.  p.  132 — 134°,  p -nitrosodiphenyl,  m.  p.  84°,  and  p-diazoamino- 
diphenyl,  (C12H9)2N3H,  m.  p.  147°,  are  prepared  by  established 
methods.  H.  W. 

Chemical  Action  of  Light.  H.  John  ( Ber .,  1925,  58,  [J3], 
1563 — 1565). — The  photochemical  oxidation  of  the  side  chains  of 
aromatic  hydrocarbons  to  the  carboxyl  group  in  the  presence  of 
anthraquinone  by  air  or  oxygen  (cf.  Eckert,  this  vol.,  i,  413)  does 
not  depend  greatly  on  ultra-violet  rays.  Comparative  experiments 
in  Prague  and  Davos  indicate  that  increasing  altitude  has  an 
accelerating  action  on  the  change.  H.  W. 

Polymerisation  and  Oxidation  of  Indene  in  the  Vapour 
Phase.  R.  L.  Brown  ( Ind .  Eng.  Chem.,  1925,  17,  920 — 924). — 
Indene,  vaporised  in  nitrogen,  is  polymerised  rapidly  at  300 — 500°. 
If  oxygen  is  present,  oxidation  occurs  also,  the  proportion  of  indene 
removed  from  the  gas  by  both  processes  increasing  with  the  per¬ 
centage  of  oxygen  present,  with  the  temperature,  and  with  the 
reaction  period.  The  chief  products  are  resin,  carbon  dioxide, 
water,  and  a  little  carbon  monoxide.  [Cf.  B.,  1925,  835.] 

A.  D. 

Action  of  Nitrogen  Dioxide  on  Anthracene  Derivatives. 

E.  de  B.  Barnett  (J.  Chem.  Soc.,  1925,  127,  2040 — 2044). — 
9  :  10-Dinitro-9  :  10-dihydroanthracenes  are  prepared  by  passing 
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nitrogen  dioxide  into  a  cooled  chloroform  solution  or  suspension 
of  the  anthracene  derivative.  Substituents  have  no  appreciable 
influence  on  the  ease  of  addition  to  the  “  bridge  ”  ;  Rz-substituents 
do  not  increase  the  stability  of  these  additive  compounds,  whilst 
ww-substituents  decrease  it.  In  any  compound 


C6H4<CHN02'>CeH4 

the  bridge  is  re-established  on  treatment  with  pyridine  and  alcohol ; 
thus  9  :  10-dinitro-9  :  10-dihydroanthracene  gives  9-nitroanthracene. 
The  additive  compound  from  9-nitroanthracene  loses  nitrous  acid 
giving  9  :  10-dinitroanthracene,  m.  p.  310°,  and  that  from  1-chloro- 
anthracene  loses  hydrogen  chloride  giving  l-chloro-0(ox  10 )-nitro- 
anthracene,  m.  p.  155°,  which  differs  from  the  chloronitro  compound 
prepared  from  1-chloroanthraeene  and  nitric  acid  (this  vol.,  i,  18) ; 
the  additive  compound  (an  oil)  from  2-chloroanthracene  yields  a 
mixture  of  isomeric  chloronitro  compounds ;  1 : 5-dichloroanthracene 
yields  1  :  5-dichloro- 9  :  10-dinitro-0  :  10-dihydroanthracene ,  m.  p.  156° 
(decomp.,  with  previous  discoloration),  which  is  converted  into 
1  :  5-dichloro-9-nitroanthracene ;  the  1  :  8-dichloroanthracene  addi¬ 
tive  compound,  m.  p.  215°  (decomp.,  with  previous  discoloration), 
which  is  not  obtained  free  from  solvent,  is  converted  into  the  same 
1  :  8-dichloro-9(or  10)-nitroanthracene  as  is  obtained  by  the  action 
of  pyridine  on  the  additive  compound  from  1 : 8-dichloroanthracene 
and  nitric  acid  ( loc .  cit.) ;  9-bromoanthracene  gives  9 -bromo- 
9  :  10-dinitro-9  :  10-dihydroanthracene  (sinters  about  115°),  converted 
into  9  : 10-dinitroanthracene, together  with  9  : 10-dibromoanthracene. 


CXNO 

Compounds  of  the  general  formula  C6H4<C^^j^q2^>C6H4,  where 

X  is  halogen,  are  very  unstable,  so  that  from  9  :  10-dibromo- 
anthracene  is  obtained  9-bromo-9-nitroanthrone,  m.  p.  116°  (which 
readily  decomposes  into  anthraquinone),  whilst  9  :  10-dichloro- 
anthracene  yields  the  very  unstable  9  :  10-dichloro-9  :  10 -dinitro- 
9  :  10-dihydroanthracene.  Of  the  unsymmetrical  halogen-nitro  com¬ 
pounds,  1:5:  0-trichloro-0  :  10-dinitro-9  :  10-dihydroanthracene,  de¬ 
comp.  156°  (from  1:5:  9-trichloroanthracene),  yields  1  :  5 -dichloro- 
9  :  10-dinitroanthracene,  m.  p.  277°.  2:3:9:  10-Tetrabromo- 

anthracene  is  converted  by  nitrogen  dioxide  into  2:3:  9-tribromo- 
9-nitroanthrone,  which  on  heating  with  toluene  yields  2  :  3-dibromo- 
anthraquinone.  Nitrogen  dioxide  with  anthranyl  methyl  ether, 
9-phenylanthracene,  and  9-phenylanthranyl  methyl  ether,  respect¬ 
ively,  gives  9-nitroanthrone,  9-nitro-10-phenylanthracene,  and  9 
phenyl- 9-hydroxyanthrone,  respectively.  F.  M.  H. 


Composition  of  Rubicene,  C26H14.  R.  Pummerer  and  H.  M. 
Ulrich  (Ber.,  1925,  58,  [R],  1806 — 1808). — Analyses  of  rubicene 
obtained  from  fluorene  (cf.  Dziewonski  and  Suszko,  A.,  1922,  i, 
730)  confirm  the  composition,  C26H14,  assigned  to  it  by  Pummerer 
(A.,  1912,  i,  182)  in  place  of  C2BH12  suggested  by  Dziewonski  and 
Suszko  (loc.  cit.).  H.  W. 
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Benzoyl  Peroxide  and  Secondary  Amines.  S.  Gambarjan 
(Ber.,  1925,  58,  [-B],  1775 — 1778). — The  conversion  of  diphenyl- 
amine  by  benzoyl  peroxide  into  N -benzoyl-o-hydroxydiphenyl- 
amine  has  been  presumed  to  involve  the  intermediate  formation  of 
O-benzoyldiphenylhydroxylamine  (cf.  Gambarjan,  A.,  1909,  i,  910), 
and  the  reaction  is  closely  analogous  to  that  of  benzoyl  peroxide  on 
i-sobutyl  alcohol  (Gelissen  and  Hermans,  this  vol.,  i,  813).  The 
assumption  is  justified  by  the  observation  of  the  course  of  the 
reaction  between  benzoyl  peroxides  and  secondary  amines  which  are 
so  chosen  that  isomerisation  is  excluded.  Thus  piperidine  gives 
A-benzoyloxypiperidine,  m.  p.  62°,  which  is  quantitatively  reduced 
by  zinc  and  acetic  acid  to  benzoic  acid  and  piperidine.  Diethyl- 
amine  affords  G-benzoyldiethylhydroxylamine  ( hydrogen  sulphate, 
m.  p.  134°),  which  is  reduced  to  benzoic  acid  and  diethylamine, 
whereas  dmobutylamine  gives  O-benzoyldiisobutylhydroxylamine 
(hydrogen  sulphate,  m.  p.  123°).  H.  W. 

Stereochemistry  of  Aromatic  Compounds.  Isomerism  of 
the  9-Aminofluorenes.  R.  Kuhn  and  P.  Jacob  (Ber.,  1925,  58, 
[J3],  1432 — 1440). — Theoretical  considerations  lead  to  the  prediction 
of  the  possible  existence  of  five  stereoisomeric  forms  of  fluorenes 
substituted  in  position  9,  two  of  which  represent  non-resolvable 
cis  derivatives  (I)  and  (II),  whilst  the  remaining  three  comprise  the 
tram  compound  (III)  and  its  optical  antipodes. 


(I.)  (II.)  (III.) 


Reduction  of  fluorenoneoxime  with  zinc  dust  and  glacial  acetic 
acid  gives  9-aminofluorene,  m.  p.  64°,  which  on  account  of  its  mode 
of  preparation  and  m.  p.  of  its  acetyl  derivative  is  considered  to  be 
identical  with  a-9-aminofluorene,  m.  p.  53 — 55°,  described  by 
Schmidt  and  Stutzel  (A.,  1908,  i,  415).  Schmidt’s  p-9-amino- 
fluorene,  m.  p.  123°  ( loc .  cit.),  could  not  be  obtained ;  the  fraction  of 
the  crude  basic  mixture  of  m.  p.  120 — 126°  is  found  to  contain  the 
carbamate.  Kerp’s  9-aminofluorene,  m.  p.  161°  (A.,  1896,  i,  239), 
is  identified  as  y-9-fluorylcarbamic  acid.  When  treated  with 
hydrochloric  acid,  it  loses  carbon  dioxide  and  yields  y-9-amino- 
fluorene  hydrochloride,  m.  p.  216°,  probably  identical  with  the 
compound  described  by  Wieland  (A.,  1911,  i,  571).  With  pyridine 
and  acetic  anhydride,  the  carbamic  acid  yields  y-9-acetamido- 
fluorene,  m.  p.  245-5 — 246°,  whereas  with  concentrated  ammonia  it 
affords  y-9-aminofluorene,  m.  p.  60°,  which  absorbs  carbon  dioxide 
too  readily  to  permit  analysis.  The  active  y-base  is  much  more 
readily  acetylated  than  the  corresponding  a-compound;  hence, 
during  the  reduction  of  fluorenoneoxime  as  described  above  it  is 
obtained  in  considerable  amount  as  the  acetyl  derivative,  whereas 
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the  a-amine  remains  as  the  acetate.  Reduction  of  fiuorenoneoxime 
by  sodium  amalgam  does  not  lead  to  the  production  of  the  y-base. 
It  is,  however,  obtained  by  treatment  of  fluorenoneketazine  with 
zinc  and  acetic  acid,  but  could  be  isolated  only  as  the  acetyl  deriv¬ 
ative,  which,  like  the  acetylated  a-amine  (Schmidt  and  Stutzel, 
loc.  cit.),  is  transformed  by  nitric  acid  (d  1-35)  into  1  :  8-dinitro- 
fluorenone,  m.  p.  196 — 197°. 

cc-9-Aminofluorene  hydrochloride,  m.  p.  255°,  a-9-acetamido- 
fiuorene,  m.  p.  262°  (corr.),  and  a-9-fluoryldimethylcarbamide,  m.  p. 
158 — 159°,  are  incidentally  described.  H.  W. 

Phenylcarbamyl  Derivatives  of  Nitrophenols.  0.  L.  Brady 
and  J.  Harris  (J.  Chem.  Soc.,  1925,  127,  2175 — 2176). — By  boiling 
a  toluene  solution  of  a  nitrophenol  and  phenylcarbimide,  washing 
the  crystalline  product  with  sodium  hydroxide,  and  recrystallising 
from  chloroform,  the  pure  nitrophenyl  phenylcarbamate  is  obtained. 
ra-Nitrophenyl  phenylcarbamate  has  m.  p.  129°.  F.  M.  H. 

Directive  Influence  of  Substituents  in  the  Benzene  Ring. 
III.  Active  Agent  in  Aqueous  Bromination.  A.  W.  Francis 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2340 — 2348 ;  cf.  this  vol.,  i,  1141). — 
A  solution  of  hypobromous  acid  free  from  bromine  is  best  obtained 
by  saturating  bromine  water  with  solid  silver  sulphate  and 
separating  the  silver  bromide  and  excess  of  silver  sulphate.  The 
velocity  of  bromination  of  w-nitrophenol  with  free  bromine  is  nearly 
a  thousand  times  greater  than  that  under  similar  conditions  with  the 
hypobromous  acid  solution.  Since  other  sulphates  have  no  negative 
catalytic  effect  on  the  bromination  with  bromine  water,  it  is 
improbable  that  such  effect  is  exercised  by  the  silver  or  sulphate 
ions  in  the  hypobromous  acid,  and  accordingly  it  is  improbable  that 
hypobromous  acid  is  the  principal  active  brominating  agent. 
Competition  experiments  between  potassium  iodide  and  organic 
compounds,  such  as  dibromoresorcinol,  w-aminophenol,  and  di- 
bromophenol,  for  hypobromous  acid  and  for  free  bromine  in  water 
gave  ratios  of  rates  which  agreed  closely  and  suggested  that  the 
same  agent  is  effective  in  every  case  and  that  the  observed  ratios 
represent  the  actual  relative  reactivities  of  the  competitors.  Satur¬ 
ation  of  double  bonds  with  bromine  water  gives  chiefly  bromohydrin 
derivatives,  only  10 — 15%  of  dibromo  derivative  being  formed  with 
cinnamyl  alcohol  and  cinnamic,  maleic,  or  fumaric  acid.  Since, 
however,  these  compounds  appear  to  be  saturated  more  rapidly  by 
bromine  water  than  by  hypobromous  acid,  and  the  relative  amount 
of  dibromide  formed  is  as  small  with  bromine  water  in  4Ar- sulphuric 
acid,  it  is  improbable  that  bromohydrin  formation  involves  the 
addition  of  hypobromous  acid  as  a  whole.  It  is  suggested  that  the 
active  agent  consists  of  positively  charged  bromine  atoms  which 
add  to  one  side  of  the  double  bond.  The  free  positive  radicals  thus 
produced  unite  with  negative  bromine  or  hydroxyl  ions  according 
to  their  own  characteristic  properties.  Support  for  this  view  is 
afforded  by  the  formation  of  a-chloro-  ^-bromoethane  from  ethylene 
and  bromine  in  neutral  sodium  chloride  solution,  of  a-chloro- 
[3-iodoethane  similarly  from  ethylene,  iodine,  and  sodium  chloride, 
vol.  cxxviii.  i.  yy 
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and  of  3-bromoethyl  nitrate  from  ethylene,  bromine,  and  sodium 
nitrate.  Further  support  for  this  view  is  afforded  by  the  inactivity 
of  hypobromous  acid  towards  gold  and  by  the  greater  tendency  of 
this  reagent,  as  compared  with  bromine  water,  to  oxidise  aniline 
and  other  amines.  R.  B. 

Oxidation  of  Phenols.  VIII.  Dehydrogenation  of  p-Cresol. 

R.  PUMMERER,  H.  PlTTTFARCKEN,  and  P.  SCHOPFLOCHER  (Ber., 
1925,  58,  [B],  1808 — 1820). — Re-examination  of  the  ketone, 
Ci4Hi402,  obtained  by  the  oxidation  of  p-c resol  with  potassium 
ferricyanide  and  considered  to  be  2-p-tolvloxy-2  : 3-dihydro- 
p-benzoquinonemethane  (I)  (cf.  Pummerer,  Melamed,  and  Putt- 
farcken,  A.,  1922,  i,  1161),  has  led  the  authors  to  assign  to  it  the 
constitution  (II).  When  hydrogenated  in  the  presence  of  spongy 

CH2 

(i.)  ||  |<OC6H4Me 

\/M2 

O 

platinum,  it  absorbs  2  mols.  of  hydrogen  (instead  of  3  mols.  as 
required  by  the  previous  formula),  giving  the  alcohol,  C14H1802 
m.  p.  74°,  which  shows  very  characteristic  colour  changes  with  acids ; 
the  corresponding  jphenylur  ethane,  m.  p.  131°,  is  described.  The 
ketone  is  converted  by  concentrated  hydrochloric  acid  into  a  di- 
hydric  phenol,  C14H1402,  m.  p.  158°,  which  is  not  identical  with  any 
of  the  three  known  dihydric  phenols  derivable  from  p-cresol 
(5  :  o'-dihydroxy-2  :  2'-dimethyldiphenyl,  2  : 5'-dihydroxy-2' :  5-di- 
methyldiphenyl,  2  :  4'-dihydroxy-5-methyldiphenylmethane).  The 
remaining  three  possible  dihydric  phenols  have  now  been  synthesised 
and  the  product  of  the  isomerisation  has  been  found  to  be  identical 
with  5  :  6'-dihydroxy-2'  :  3-dimethyldiphenyl.  Distillation  of  its 
dimethyl  ether  gives  a  substance,  m.  p.  79 — 81°,  which  has  not  been 
fully  investigated.  Oxidation  of  the  ether  with  potassium  per¬ 
manganate  yields  2  :  3' -dimethoxydiphenyl-5  :  6' -dicarboxylic  acid, 
m.  p.  263 — 264°,  which  could  not  be  converted  into  the  corresponding 
anhydride. 

The  synthesis  of  5  :  5'-dihydroxy-2  : 2'-dimethyldiphenyl  is 
accomplished  in  the  following  manner.  o-Iodo-p-nitrotoluene  is 
converted  by  copper  powder  at  235 — 250°  into  5  :  5'-dinitro-2  :  2'- 
dimethyldiphenyl,  m.  p.  177°,  which  is  reduced  by  stannous  chloride 
and  hydrochloric  acid  to  5  :  5' -diamino- 2  :  2' -dimethyldiphenyl,  b.  p. 
225 — 228°/13  mm.,  m.  p.  96 — 98°  {dihydrochloride).  The  amine  is 
converted  in  the  usual  manner  into  5  :  5' -dihydroxy -2  :  2' -dimethyl- 
diphenyl,  m.  p.  229°.  o-lodo-p-cresol,  m.  p.  63 — 64°,  and  its  benzoate, 
m.  p.  53°,  are  incidentally  described. 

p-Tolyl  ^-aminobenzyl  ether  (Pummerer  and  Melamed,  loc.  cit.) 
is  converted  by  diazotisation  in  acetic  and  sulphuric  acids  and 
subsequent  heating  of  the  diazonium  compound  with  acetic  acid 
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into  p -tolyl  p-acetoxybenzyl  ether,  m.  p.  98°,  which,  even  under  the 
mildest  conditions  of  hydrolysis,  is  transformed  into  p-cresol  and 
p- hydroxy  benzyl  alcohol. 

6  :  4:'-Dihydroxy-3-methyldiphenylmethane,  m.  p.  135-5°  ( diacetate , 
m.  p.  86°;  dimethyl  ether,  m.  p.  74°,  is  prepared  by  the  action  of 
sodium  jo-tolyloxide  on  o-chlorotolyl  carbonate,  m.  p.  95°.  The 
methyl  ether  is  also  obtained  by  condensing  anisyl  chloride  with 
p-tolyl  methyl  ether  and  reduction  of  the  dimethoxymethylbenzo- 
phenone  thus  obtained  by  amalgamated  zinc  and  hydrochloric  acid ; 
a  substance,  m.  p.  178 — 182°,  is  simultaneously  formed. 

The  by-products  of  the  oxidation  of  p-cresol  by  potassium  ferri- 
cyanide  contain  a  dihydric  phenol,  m.  p.  194°,  to  which  the  com¬ 
position  C14H1402  has  been  assigned;  since,  however,  it  is  not 
identical  with  any  of  the  six  dihydric  phenols  derivable  from 
p-cresol,  the  correctness  of  this  formula  is  in  doubt,  and  the 
composition  C14H1202  is  suggested.  6  :  6' -Dihydroxy- 3  :  3'-dimethyl- 
diphenyl,  m.  p.  154°  (diacetate,  m.  p.  88° ;  dimethyl  ether,  b.  p. 
175°/6  mm.,  m.  p.  61°),  is  also  present.  H.  W. 

Catalytic  Reduction  by  Means  of  Nickel  and  Hydrogen. 

A.  Feldmann  ( Giorn .  Chim.  Ind.  Appl.,  1925,  7,  406-— 408). — A 
number  of  aromatic  compounds  were  reduced  by  means  of  hydrogen 
at  8-10  atm.  in  presence  of  nickel.  The  reduction  of  sodium 
l-nitroso-P-naphthol-6-sulphonate  to  the  corresponding  amino 
compound  (“  Eikonogen  ”)  by  this  method  is  described,  also  the 
conversion  of  2  :  4-dinitrophenol  successively  into  4-nitro-2-amino- 
phenol  and  2  :  4-diaminophenol,  and  of  2  :  4-dinitro-4'-hydroxy- 
diphenylamine  into  the  diamino  compound.  1  :  5-Dinitronaphtha- 
lene-3  : 7-disulphonic  acid  yielded  the  diamino  compound,  but 

1  :  8-dinitronaphthalene-3  :  6-disulphonic  acid  could  not  be  reduced. 
Methylene-p-aminophenol,  reduced  by  this  method,  regenerated 
p-aminophenol,  hence  it  is  probable  that  it  is  merely  an  additive 
compound  of  the  latter  with  formaldehyde,  and  has  not  the  con¬ 
stitution  HO*C6H4*N!CH2  attributed  to  it.  Benzoquinone  was 
converted  into  quinol,  and  the  sodium  hydrogen  sulphite  compound 
of  formaldehyde  yielded  sodium  formaldehydesulphoxylate. 

G.  L.  R. 

Bromophenols.  VII.  Bromine  Substitution  Products  of 
Quinol.  M.  Kohn  and  L.  W.  Gtjttmann  ( Monatsh .,  1925,  45, 
573 — 588;  cf.  this  vol.,  i,  655). — Methylation  of  2  :  5-dibromo- 
quinol,  m.  p.  184 — 186°  (cf.  Benedikt,  Monatsh.,  1880, 1,  345 ;  Sarauw, 
A.,  1881,  1135),  in  alkaline  solution  with  methyl  sulphate  affords 

2  :  5-dibromo-l  :  4-dimethoxybenzene,  m.  p.  142°,  identical  with  that 
obtained  by  the  bromination  of  quinol  dimethyl  ether  (cf.  Haber  - 
mann,  A.,  1878,  728).  This  is  demethylated  when  boiled  with 
hydrobromic  acid  in  glacial  acetic  acid,  whilst  fuming  nitric  acid 
oxidises  it  to  2  :  5-dibromobenzoquinone,  m.  p.  188 — 189°,  a  nitro 
derivative  not  being  produced  (cf.  Nolting  and  Werner,  A.,  1891, 
209).  Treatment  of  tribromoquinol  in  alkaline  solution  with 
methyl  sulphate  yields  similarly  the  dimethyl  ether,  m.  p.  101 — 103°, 
which  on  treatment  with  fuming  nitric  acid  affords  tetrabromo- 
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benzoquinone  (bromanil)  in  small  yield.  Quinol  monomethyl  ether 
is  obtained,  together  with  some  dimethyl  ether,  by  treating  quinol 
in  alkaline  solution  with  2/3  mol.  of  methyl  sulphate.  When 
treated  with  2  mols.  of  bromine  in  acetic  acid,  it  affords  a  dark 
brown  solid,  which  on  methylation  yields  the  above  2  :  5-dibromo- 
quinol  dimethyl  ether.  Treatment  of  2  :  6-dibromoquinol  dimethyl 
ether  (cf.  Ling,  T.,  1892,  61,  562)  with  fuming  nitric  acid  affords 
2  :  6-dibromo-3  :  5-dinitroquinol  dimethyl  ether,  pale  yellow,  m.  p. 
150 — 151°.  Detailed  crystallographic  data  for  several  of  the  above 
products  are  included.  F.  G.  W. 

Bromophenols.  VIII.  Bromo-  and  Bromonitro-resor- 
cinols.  M.  Kohn  and  G.  Loff  ( Monatsh .,  1925,  45,  589 — 595). 
— 4  :  6-Dibromoresorcinol,  obtained  when  slightly  less  than  2  mols. 
of  bromine  are  added  to  resorcinol  suspended  in  carbon  tetrachloride 
(cf.  Zehenter,  A.,  1882,  193),  affords  the  dimethyl  ether,  m.  p.  138°, 
on  treatment  in  alkaline  solution  with  methyl  sulphate.  Treatment 
of  the  dimethyl  ether  with  liquid  bromine  yields  2:3:  6-tribromo- 
resorcinol  dimethyl  ether  (cf.  Torrey  and  Hunter,  A.,  1911,  i,  283)  in 
a  condition  difficult  to  purify,  which  when  boiled  with  hydro- 
bromic  acid  in  acetic  acid  yields  2:4:  6-tribromoresorcinol,  m.  p. 
111°,  which  is  also  obtained  by  methylating  2:4:  6-tribromo- 
resorcinol  monomethyl  ether  (cf.  Benedikt,  Monatsh.,  1880,  1,  345). 
When  the  last  is  treated  in  acetic  acid  solution  with  potassium  nitrite 
it  yields  2  :  Q-dibromo-4-nitro-Z-hydroxyanisole,  yellow,  m.  p.  122° 
{potassium  and  sodium  salts,  yellow;  silver  salt,  red),  which,  on 
demethylation,  affords  2  :  6-dibromo-4-nitroresorcinol  (cf.  Raiford 
and  Heyl,  A.,  1910,  i,  730).  F.  G.  W. 

Bromophenols.  IX.  Bromo-  and  Bromonitro-phenols. 

M.  Kohn  and  S.  Strassmann  {Monatsh.,  1925,  45,  597 — 603). — 
Treatment  of  2:3:4:  6-tetrabromoanisole  with  cold  fuming  nitric 
acid  affords  2:3:4:  Q-tetrabromo-5-nitroanisole,  m.  p.  122°,  which 
yields  the  corresponding  tetrabromonitrophenol,  m.  p.  162°,  on 
demethylation  (cf.  Blanksma,  Rec.  trav.  chim.,  1908,  27,  31).  Treat¬ 
ment  of  2:3:4:  6-tetrabromophenyl  acetate  with  cold  sulphuric 
and  nitric  acids  affords  2:3:  6 -tribromo-5-nitrobenzoquinone,  yellow, 
m.  p.  285°.  2:4:  6-Tribromoanisole  affords  similarly  2:4:  6-fn- 

bromo- 3  :  5 -dinitroanisole,  m.  p.  148°,  which  yields  the  corresponding 
tribromodinitrophenol,  m.  p.  196°,  on  demethylation  (cf.  Jackson 
and  Warren,  A.,  1894,  i,  176).  Addition  of  bromine  (2  mols.)  to  a 
solution  of  m-bromophenol  in  glacial  acetic  acid  affords  3  :  4  :  6-  or 
2:3:  4-tribromophenol,  m.  p.  78°,  the  methyl  ether  of  which,  m.  p. 
67°,  yields  a  mononitro  derivative,  m.  p.  105°.  F.  G.  W. 

Bromophenols.  X.  Ethers  of  Chloronitro  and  Bromo- 
nitro  Derivatives  of  Quinol  and  Toluquinol  and  the  Mobility 
of  the  Halogen  Atoms  therein.  M.  Kohn  and  R.  Marberger 
{Monatsh.,  1925,  45,  649 — 662). — 2  :  6-Dichloroquinol  dimethyl 
ether  reacts  with  cold,  fuming  nitric  acid  with  formation  of  2  :  6-di- 
chloro- 3  :  5-dinitroquinol  dimethyl  ether,  pale  yellow,  m.  p.  121 — 123°, 
monoclinic  crystals,  a  :b  :  c=0-98746  :  1  :  1-75961,  p=90°  42'  44"; 
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there  is  also  an  orthorhombic  form,  a  :  b  :  c=089446  :  1  :  1*61190. 
When  boiled  with  pyridine,  the  dinitro  derivative  affords  an  Hi -methyl  - 
pyridinium  compound,  which,  when  decomposed  with  aqueous 
potassium  hydroxide,  yields  the  monomethyl  ether ,  3  :  5 -dic.hloro- 
2  :  Q-dinitro-4-methoxyphenol,  yellow,  m.  p.  97°  (monoclinic,  a  :  6  :  c= 
1*12679  ;  1  :  0-90567,  p  =  93°  59'),  as  the  red  potassium  salt. 
S-Bromo-4  :  Q-dinitro-2  :  b-dimethoxytoluene,  m.  p.  124 — 126°, 
obtained  by  nitrating  the  corresponding  bromotoluquinol  dimethyl 
ether,  affords  similarly  b-bromo-2  : 4-dinitro-Q-methoxy-m-cresol, 
m.  p.  86°,  whilst  2  :  6-dibromo-3  :  5-dinitroquinol  dimethyl  ether 
yields  in  the  same  way  3  :  b-dibromo-2  :  b-dinitroA-methoxy phenol, 
sulphur -yellow,  m.  p.  135 — 137°  (ammonium  salt,  yellow;  silver  salt, 
orange),  which  affords  the  dimethyl  ether  when  the  silver  salt  is 
warmed  with  methyl-alcoholic  methyl  iodide.  2  :  Q-Dinitro-3  :  5 -di- 
anilinoA-methoxy phenol,  dark  red,  m.  p.  181°  (decomp.),  is  obtained 
when  2  :  6-dibromo-  or  2  :  6-dichloro-3  :  5-dinitroquinol  dimethyl 
ether  is  boiled  with  aniline.  2  :  4,-Dinitro-b-anilino-b-methoxy-m- 
cresol,  dark  red,  m.  p.  138 — 139°  (decomp.),  is  obtained  similarly  from 
bromodinitrotoluquinol  dimethyl  ether.  F.  G.  W. 

Bromophenols.  XI.  Bromination  of  Quinol  Monomethyl 
Ether  and  of  Nitroquinol  Dimethyl  Ether.  M.  Kohn  and  S. 
Grun  ( Monatsh .,  1925,  45,  603 — 607). — When  quinol  dimethyl  ether 
is  treated  with  excess  of  liquid  bromine  it  yields  2:3:  b-tribromo- 
4:-hydroxyanisole,  m.  p.  145°,  which  affords  the  corresponding 
dimethyl  ether  on  treatment  in  alkaline  solution  with  methyl 
sulphate,  and,  when  shaken  with  potassium  nitrite  in  suspension 
in  glacial  acetic  acid,  yields  either  2  :  b-dibromo-3-nitroA-hydroxy- 
or  2  :  3-dibromo-b-nitroA-hydroxy-anisole,  m.  p.  170°  (decomp.). 
Nitroquinol  dimethyl  ether  affords  tetrabromoquinol  dimethyl  ether, 
m.  p.  191 — 192°,  when  treated  with  liquid  bromine  (cf.  Habermann, 
A.,  1878,  728).  F.  G.  W. 

Monomethyl  Styphnate  and  a  New  Trinitroguaiacol, 
3:4:  5-Tr initro-2-hydr oxy anisole .  M.  Kohn  and  G.  Loff 
(Monatsh.,  1925,  45,  605 — 615). — Pyridine  reacts  immediately  with 
trinitroresorcinol  dimethyl  ether  (dimethyl  styphnate)  to  form  the 
N -methylpyridinium  salt  of  monomethyl  styphnate,  yellow,  m.  p. 
131 — 132°  (cf.  Kohn  and  Grauer,  A.,  1914,  i,  83).  The  N -methyl- 
quinolinium  salt,  yellow,  m.  p.  151°,  is  obtained  similarly.  Both 
salts  are  decomposed  by  dilute  hydrochloric  acid  with  formation 
of  monomethyl  styphnate,  m.  p.  80°  (cf.  Blanksma,  A.,  1902, 
i,  442),  of  which  the  pyridine  and  quinoline  salts,  yellow,  m.  p. 
140 — 145°  (decomp.)  and  165 — 174°  (decomp.),  respectively,  depend¬ 
ing  on  the  rate  of  heating,  are  described.  Whilst  dimethyl  styphnate 
affords  styphnic  acid  when  boiled  with  hydrobromic  acid  in  acetic 
acid,  3:4:  5-trinitroveratrole  (cf.  Klemenc,  A.,  1911,  i,  779)  loses 
only  one  methyl  group  under  these  conditions,  with  formation  of 
a  trinitroguaiacol,  3:4:  b-tr initro-2-hydroxy anisole,  m.  p.  143 — 149° 
(decomp.)  [ benzoate ,  m.  p.  146° ;  pyridine  salt,  m.  p.  158°  (decomp.) ; 
quinoline  salt,  m.  p.  201°  (decomp.)].  The  -methylpyridinium 
salt,  deep  red,  m.  p.  120°,  and  the  N -methylquinolinium  salt,  brilliant 
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red,  m.  p.  161 — 163°,  of  the  above  trinitroguaiacol  are  obtained 
by  the  action  of  pyridine  and  quinoline,  respectively,  on  3:4:5- 
trinitroveratrole.  Both  salts  are  decomposed  by  20%  sulphuric 
acid,  with  formation  of  trinitroguaiacol.  F.  G.  W. 

Chlorination  of  Tetramethylene  Polymerides.  E.  Ptjxeddtj 
{Gazzetta,  1925,  55,  604—610;  cf.  A.,  1920,  i,  481)— These  poly¬ 
merides,  derived  from  phenols,  or  their  ethers,  having  propenylic 
side  chains,  no  longer  possess  the  propenylic  double  bond  and 
hence  give  chlorination  products  only  by  substitution.  The  latter 
are  yellow  to  red,  amorphous  powders,  melting  indefinitely,  insoluble 
in  water,  but  somewhat  soluble  in  organic  solvents  and  in  hot 
alkali  hydroxides.  They  are  difficult  to  purify  and  their  con¬ 
stitutions  are  unknown.  Diisoeugenol,  thought  to  be 

C7H702-CH - CH*C7H702 

CHMe-CHMe 

is  obtained  by  the  action  of  concentrated  hydrochloric  acid  on  an 
ethyl-alcoholic  solution  of  woeugenol.  On  chlorination  in  chloro¬ 
form  at  the  ordinary  temperature,  in  carbon  tetrachloride  at  76°, 
or  in  xylene  at  140°,  hexachlorodii&oeugenol,  C20H18O4Cl6,  decomp., 
without  melting,  at  105°,  is  obtained.  Diisoeugenol  dimethyl  ether, 
produced  by  the  action  of  methyl  sulphate  on  an  alkaline  solution 
of  diisoeugenol,  gives,  on  chlorination,  hexachlorodnsoeugenol  di¬ 
methyl  ether,  contaminated  by  a  higher  chloro  derivative.  The 
product  of  chlorination  of  dmoeugenol  diethyl  ether  is  tetrachlorodi- 
iso eugenol  diethyl  ether,  decomp.  86°.  Diisosafrole  chlorinates  to 
hexachlorodiisosafrole,  decomp.  100 — 123°  to  a  dense  reddish-brown 
liquid.  W.  E.  E. 

Triphenylmethyl.  XXXIV.  2:5-,  2  :  4-,  and  3  :  4-Di- 
methoxytriphenylmethyls.  M.  Gomberg  and  G.  C.  Forrester 
( J .  Amer.  Chem .  Soc.,  1925,  47,  2373 — 2391). — In  continuation  of 
previous  work  (A.,  1923,  i,  211,  212)  on  the  influence  of  methoxy 
groups  on  the  dissociation  of  hexa-arylethanes,  the  behaviour  of 
the  2:5-,  2:4-,  and  3  : 4-dimethoxytriphenylmethyls  has  been 
examined.  The  free  radicals  are  white  when  isolated,  but  slowly 
become  yellow  and  yield  red  to  orange-red  solutions  in  organic  sol¬ 
vents,  the  colour  of  these  solutions  deepening  with  the  accumulation 
of  methoxy  groups  in  the  molecule.  These  solutions  are  stable  to 
heat  and  do  not  deteriorate  on  keeping.  They  are  only  slightly 
affected  by  exposure  to  strong  diffused  daylight  or  to  the  tungsten 
lamp,  but  decompose  in  direct  sunlight.  On  saturation  with 
hydrogen  chloride,  the  triphenylmethane  and  triphenylmethyl 
chloride  are  produced,  2CR3+ HCl=CHR3-f-CR3Cl.  Although  the 
dry  radicals  only  absorb  oxygen  slowly,  in  solution  practically 
quantitative  oxidation  to  crystalline  peroxides,  (CR3)202,  is  com¬ 
plete  in  about  5  mins.  The  dissociation  of  these  free  radicals  in 
benzene,  nitrobenzene,  p-bromotoluene,  and  p-dichlorobenzene  in¬ 
creases  considerably  with  the  temperature,  but  is  unaffected  by 
the  concentration  over  the  range  (1 — 5%)  examined.  The  degree 
of  dissociation  of  the  2  :  5-  and  2  : 4-dimethoxy  compounds  varies 
considerably  with  the  solvent.  The  presence  of  two  homonuclear 
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methoxy  groups  has,  however,  very  little  effect  on  the  ratio  of  free 
radical  to  hexa-arylethane  in  solution,  the  percentage  of  dissociation 
in  nitrobenzene,  p-bromotoluene,  and  ^-dichlorobenzene  varying 
from  20%  to  30%  in  the  three  compounds  examined.  The  colour 
of  these  solutions  varies  considerably  with  the  temperature  and 
concentration,  but  the  increase  in  colour  with  temperature  and 
dilution  is  quite  unrelated  to  the  accompanying  change  in  dis¬ 
sociation,  an  observation  in  harmony  with  the  quinonoid  theory 
of  the  colour  of  unimolecular  triphenylmethyls. 

The  influence  of  the  methoxy  group  on  the  synthesis  of  tetra- 
arylmethanes  from  magnesium  phenyl  bromide  has  been  examined. 
Whilst  triphenylmethyl  chloride  gives  only  2 — 5%  of  tetraphenyl- 
ethane,  o-methoxytriphenylmethyl  chloride  gives  a  38%  yield  of 
the  tetra  compound,  the  corresponding  p-methoxy  derivative  giving 
only  4-3%.  The  3:4-,  2  :  4-,  and  2  :  5-dimethoxytriphenylmethyl 
chlorides  give  30%,  25%,  and  58%  yields  of  the  tetra-aryl  com¬ 
pound,  respectively.  The  2  :  5-dimethoxy  bromide  similarly  gives 
a  58%  yield,  whilst  with  magnesium  phenyl  iodide  the  2  :  5-di- 
methoxytetraphenylmethane  is  obtained  in  17%  yield.  In  certain 
cases,  the  Grignard  reagent  acts  as  a  reducing  agent  and  the  tri- 
arylmethane  has  been  obtained  in  yields  up  to  53%  of  the  theo¬ 
retical.  Attempts  to  prepare  the  dim  ethoxytetraphenylm  ethanes 
from  triphenylmethyl  chloride  and  the  corresponding  magnesium 
dimethoxyphenyl  iodide  were  unsuccessful. 

2  :  5-Dimethoxytriphenylcarbinol,  m.  p.  141°,  was  obtained  in 
92%  yield  from  quinol  dimethyl  ether  and  benzophenone  chloride 
in  the  presence  of  aluminium  chloride.  The  bromide,  m.  p.  113°, 
anilide,  m.  p.  169-5°,  and  p -toluidide,  m.  p.  151°,  are  described. 
With  molecular  silver  in  bromobenzene,  the  bromide  is  converted 
into  2  :  b -dimethoxy  triphenylmethyl  ( peroxide ,  m.  p.  149°),  which 
was  obtained  crystalline  but  not  pure.  2  :  4-Dimethoxytriphenyl- 
carbinol,  similarly  prepared  from  resorcinol  dimethyl  ether,  yields 
an  anilide,  m.  p.  143°,  and  a  chloride,  m.  p.  97°  (giving  a  red, 
additive  compound  with  hydrogen  chloride),  which  with  molecular 
silver  is  similarly  converted  into  2  :  4 -dimethoxy  triphenylmethyl 
( peroxide ,  m.  p.  146°).  3  :  4-Dimethoxytriphenylcarbinol  and  3  :  4- 

dimethoxytriphenylmethyl  ( peroxide ,  m.  p.  162-5°)  were  analogously 
obtained.  2  :  5- Dimethoxy tetraphenylmethane  from  magnesium  phenyl 
bromide  or  iodide  and  2  :  5-dimethoxytriphenylmethyl  chloride  or 
bromide  has  m.  p.  163° ;  2  :  b-dimethoxytriphenyl-<x-naphthylmethane , 
m.  p.  175°  (yield  41%);  3  :  ^-dimethoxy tetraphenylmethane,  m.  p. 
170-5°;  2  :  4:-dimethoxytetraphenylmethane,  m.  p.  180°;  o -methoxy- 
tetraphenylmethane,  m.  p.  145° ;  and  p -  methoxytetrapheny  lmethane , 
m.  p.  194°.  R.  B. 

Tautomerism  of  Derivatives  of  Phloroglucinol.  Mono¬ 
methyl  Derivatives  of  Phloroacetophenone.  A.  Sonn  and  W. 
Bulow  ( Ber .,  1925,  58,  [2?],  1691 — 1698). — The  action  of  aceto¬ 
nitrile  and  hydrogen  chloride  on  an  ethereal  solution  of  phloro- 
glucinol  monomethyl  ether  in  the  presence  of  anhydrous  zinc 
chloride  yields  a  substance,  m.  p.  205 — 207°,  which  is  regarded 
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provisionally  as  4  :  Q-dihydroxy-2-methoxy acetophenone ,  since  it  is 
transformed  by  anisaldehyde  and  potassium  hydroxide  into  a 
chalkone,  m.  p.  169°,  ( ?)  4  :  6-dihydroxy-2-methoxyphenyl  4-methoxy- 
styryl  ketone.  If,  however,  phloroacetophenone  is  treated  with  1 
mol.  of  diazomethane  in  ethereal  solution,  phloroacetophenone 
dimethyl  ether,  unchanged  phloroacetophenone,  and  an  isomeric 
HAc  phloroacetophenone  monomethyl  ether,  m.  p.  136 — 137°, 
/v  are  obtained,  to  which,  since  it  does  not  react  with 
OHfj  \0  aldehydes,  the  constitution  (I)  is  provisionally  assigned, 
thus  indicating  the  possibility  of  a  dienolic-ke tonic 
structure  for  phloroacetophenone.  The  acylation  of  the 
latter  substance  is  in  harmony  with  this  conception. 
Thus  whereas  phloroglucinol  is  converted  by  methyl  chloroformate  in 
alkaline  solution  into  tricarbomethoxyphloroglucinol,  phloroglucinol- 
carboxylic  acid  -under  similar  conditions  yields  only  monocarbo- 
methoxyphloroglucinolcarboxylic  acid.  Attempts  to  introduce 
similarly  a  single  carbomethoxy  group  into  phloroacetophenone 
gave  mainly  dimethyl  phloroacetophenone- o -dicar boxylate, 
C6H2(0H)(0«C02Me)2*C0Me, 

m.  p.  114 — 115°,  together  with  a  little  methyl  phloroacetophenone-o- 
carboxylate,  m.  p.  152°,  and  unchanged  phloroacetophenone.  Tri¬ 
methyl  phloroacetophenonetricarboxylate,  m.  p.  65°,  is  readily  pre¬ 
pared  from  methyl  chloroformate  and  phloroacetophenone  in  the 
presence  of  benzene  and  dimethylaniline.  Hydrolysis  of  the  tricarbo- 
methoxy  compound  with  2  mols.  of  alkali  hydroxide  yields  mainly 
a  mixture  of  phloroacetophenone  and  its  diearbomethoxy  derivative. 
Benzoyl  chloride  (1  mol.)  and  sodium  hydroxide  (1  mol.)  convert 
phloroacetophenone  into  a  mixture  of  much  dibenzoylphloroaceto- 
phenone,  m.  p.  109 — 110°,  little  monobenzoylphloroacetophenone,  m.  p. 
177 — 178°,  and  unchanged  phloroacetophenone.  Triacetylphloro- 
acetophenone,  from  phloroacetophenone  and  acetyl  chloride  in  the 
presence  of  benzene  and  dimethylaniline,  has  m.  p.  90°. 

2:4: 6-Trinitrobenzaldehyde  is  converted  by  ethereal  diazo¬ 
methane  into  2:4:  6-trinitroacetophenone,  m.  p.  90 — 92°  (decomp.) 
( phenylhydrazone ,  m.  p.  193 — 194°). 

p-Methylcarbonatobenzaldehyde  has  m.  p.  41 — 42°  (Rosenmund, 
A.,  1918,  i,  300,  gives  m.  p.  18-5°).  H.  W. 


a  a-  and  ay-Isomerides  of  2  :  4  :  6  :  3' :  4'-  P  entameth  oxv  di- 
phenylpropane.  J.  J.  Drtjmm,  N.  G.  J.  O’Reilly,  and  H.  Ryan 
(. Proc .  Boy.  Irish  Acad.,  1925,  37  B,  19—26 ;  cf.  T.,  1902,  81,  1172  ; 
A.,  1916,  i,  722;  1923,  i,  1221). — The  observation  of  Freudenberg 
(A.,  1920,  i,  752)  that  the  reduced  methylation  product  of  catechin 
(Kostanecki  and  Lampe,  A.,  1907,  i,  73,  334 ;  1908,  i,  86)  is  identical 
with  2  :  4  :  6  :  3'  :  4'-pentamethoxy-ay-diphenylpropane,  m.  p.  87 — 
88°,  in  contradiction  to  Nierenstein’s  results  (T.,  1920,  117,  971, 
1151),  is  confirmed.  Maclurin  pentamethyl  ether  on  treatment  with 
magnesium  ethyl  iodide  in  benzene  solution  yields  2  :  4  :  6  :  3'  :  4'- 
pentamethoxy-cca-diphenyl-Aa-propene,  m.  p.  95 — 96°,  dibromide,  m.  p. 
161 — 162°,  which  on  reduction  gives  2  :  4  :  6  :  3'  :  4'-pentamethoxy- 
aa-diphenylpropane,  m.  p.  80 — 81°.  L.  F.  H. 
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Triphenylcarbinol  Hydrochloride.  B.  Helferich  and  H. 
Dehe  ( Ber .,  1925,  58,  [B],  1605). — Triphenylcarbinol  hydrochloride, 
m.  p.  174°,  obtained  previously  from  triphenylmethyl  chloride  and 
water  in  the  presence  of  pyridine  (this  vol.,  i,  790),  is  also  prepared 
from  triphenylcarbinol  and  hydrogen  chloride  in  pyridine  solution. 

H.  W. 


Tautomerism  of  o-Hydroxytriarylcarbinols  which  contain 
Naphthyl  Groups.  M.  Gomberg  and  W.  J.  McGill  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2392 — 2405). — The  isomeric  change  of  o- 
hydroxytriarylcarbinols  to  the  o-quinonoid  form  previously  studied 
with  o-hydroxytriphenylcarbinol  (A.,  1923,  i,  212)  and  its  p- methoxy 
derivative  (A.,  1918,  i,  111)  is  now  shown  to  be  characteristic  of 
o-hydroxytriarylcarbinols  containing  one,  two,  or  three  naphthyl 
groups.  Such  isomeric  change  appears  to  be  a  necessary  pre¬ 
liminary  stage  in  the  intramolecular  condensation  of  the  carbinols 
to  the  corresponding  xanthens,  but  the  possibility  of  isolating  any 
one  of  the  successive  stages,  benzenoid  or  quinonoid  carbinol, 
fuchsone  or  xanthen,  depends  on  their  relative  stabilities.  With 
successive  replacement  of  the  unsubstituted  phenyl  groups  by 
naphthyl  groups  in  o-hydroxytriphenylcarbinol,  the  quinonoid  and 
fuchsone  forms  become  more  unstable  and  the  o-hydroxy- 
phenyldi-a-naphthylcarbinol  undergoes  dehydration  to  the  xanthen 
even  in  neutral  solvents.  Similar  influences  are  observed  when  the 
hydroxyl  group  is  present  in  the  naphthalene  ring.  With  diphenyl- 
3-hydroxy-P-naphthylcarbinol  and  di- a-naphthyl- 3-hydroxy-  (3  - 
naphthylcarbinol  there  is  little  evidence  of  the  existence  of  the 
quinonoid  or  fuchsone  forms,  the  dehydration  to  xanthen  taking 
place  with  little  production  of  colour.  2-Hydroxy-a-naphthyl-  and 
1 -hydroxy- (3-naphthyl-diphenylcarbinols,  in  agreement  with  the 
stability  of  the  a(3-naphthaquinone  structure  (Marckwald,  A.,  1893, 
i,  603 ;  1894,  i,  474),  afford  evidence  of  the  existence  of  the  fuchsone, 
and  both  the  benzenoid  and  quinonoid  forms  of  the  former  have 
been  isolated.  Both  the  methoxy  and  benzyloxy  derivatives  of 
this  carbinol  yield  the  fuchsone  quantitatively  when  heated  in  acetic 
acid.  The  fuchsone  is  the  stable  form  of  the  corresponding  1- 
hydroxy- ^ -naphthyl  compound  and  the  xanthen  could  not  be 
obtained.  The  methoxy  and  benzyloxy  derivatives  of  o-hydroxy- 
phenyldi-a-naphthylcarbinol  and  di-a-naphthyl-3-hydroxy-f}- 
naphthylcarbinol  cannot  easily  form  xanthens  and  intramolecular 
condensation  yields  the  corresponding  phenyldi-a-naphthafluorene 
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(I)  or  p-naphthyldi-a-naphthafluorene  (II).  Stable  carbinols  appear 
to  yield  stable  chlorides  and  free  radicals,  whilst  the  tautomeric 
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diphenylhydroxynaphthylcarbinols  give  unstable  chlorides,  which 
pass  at  once  into  the  fuchsone. 

Colourless  o-hydroxy-p-methoxytriphenylcarbinol  on  boiling  with 
70%  acetic  acid  for  15  mins,  yields  an  orange-yellow  precipitate 
of  the  quinonoid  carbinol.  Both  the  coloured  and  colourless 
carbinols  are  transformed  by  heat  into  the  fuchsone,  m.  p.  156°, 
but  the  coloured  form  is  dehydrated  more  rapidly.  Phenyl 
a-naphthyl  ketone  and  magnesium  o-anisyl  iodide  give  in  85% 
yield  o-methoxydiphenyl-a-naphthylcarbinol,  m.  p.  156°,  the 
chloride,  m.  p.  142°,  of  which,  on  treatment  with  silver  in  benzene, 
yields  o-methoxydiphenyl-a-naphthylmethyl  ( peroxide ,  m.  p.  111°). 
Attempts  to  demethylate  the  carbinol  with  aluminium  chloride, 
antimony  chloride,  or  hydrobromic  acid  yielded  phenyl- a-naphtha- 
xanthen.  o-Methoxydiphenyl-a-naphthylmethane  has  m.  p.  134°. 
o-Hydroxyphenyldi-a-naphthylcarbinol,  m.  p.  142°,  with  benzyl 
chloride  and  sodium  hydroxide  in  acetone  yields  o -benzyloxyphenyl- 
di-<x-naphthylcarbinol,  m.  p.  149 — 150°,  which  on  boiling  with  glacial 
acetic  acid  is  converted  into  o-benzyloxyphenyldi-a-naphthafiuorene 
(I),  m.  p.  210°.  o-Methoxyphenyldi-oL-nap>hthafluorene ,  m.  p.  318°, 
is  obtained  similarly.  Diphenyl-3-hydroxy-(3-naphthylcarbinol  be¬ 
comes  coloured  in  acetic  acid  on  warming,  but  on  boiling  is  slowly 
converted  into  phenyl- (3-naphthaxanthen.  Diphenyl-3-hydroxy-fi- 
naphthylmethyl  ( peroxide ,  m.  p.  145°)  is  obtained  by  treating  the 
carbinyl  chloride  with  silver,  but  decomposes  rapidly  in  solution, 
yielding  diphenyl-3-hydroxy-P-naphthylmethane  and  the  phenyl- [2- 
naphthaxanthen,  m.  p.  171°.  Methylation  of  the  carbinol  in  acetone 
with  methyl  sulphate  yields  diphenyl-3-methoxy-P-naphthylcarbinol, 
m.  p.  175 — 176°.  Calcium  chloride  and  hydrogen  chloride  in 
benzene  convert  this  into  the  chloride,  m.  p.  129 — 130°.  The 
methane  has  m.  p.  179 — 180°.  Diphenyl-3-methoxy-$-naphthylmethyl 
(peroxide,  m.  p.  169 — 170°)  is  a  yellow  solid.  Diphenyl-3-benzyloxy- 
$-naphthylcarbinol,  m.  p.  165°,  the  chloride,  m.  p.  115°,  the  methane, 
m.  p.  141°,  and  diphenyl-3-benzyloxy-$-naphthylmethyl  were  analog¬ 


ously  obtained. 

Di-a-naphthyl-3-hydroxy-P-naphthylcarbinol  on  heating  in 
acetone  solution  yields  a-naphthyl-ap-dinaphthaxanthen  (III), 
m.  p.  262°.  The  methoxy  derivative  of  the 
i  |  carbinol,  m.  p.  252°,  in  boiling  acetic  acid, 
/\  /O,  Jv  J  or  with  acetyl  chloride  in  chloroform  at  0°, 
I  j  |  j  |  yields  3 -methoxy -ft -naphthyldi- a-naphtha- 

V/xAchA/  fluorene  (II),  m.  p.  241 — 242°.  Diphenyl- 
N'/  V 11  x  2-hydroxy-a-naphtbylcarbinol,  from  methyl 

(in.;  y10±i7(a)  a-hydroxy-P-naphthoate  and  magnesium 

phenyl  bromide,  m.  p.  195 — 198°,  becomes  red  in  boiling  acetic  acid 


solution  and  on  cooling  the  solution  deposits  red  crystals  of  the 
o-naphthafuchsone,  m.  p.  198°.  The  quinonoid  carbinol,  reddish- 


orange,  m.  p.  140 — 145°,  is  obtained  by  crystallisation  from  alcohol 


containing  acetic  acid,  and  is  dehydrated  more  rapidly  than  the 
benzenoid  form.  The  optical  constants  of  both  forms  are  given. 
Prolonged  boiling  with  acetic  acid  converts  the  carbinol  into 


phenyl -a-naphthaxanthen,  m.  p.  172 — 173°.  Diphenyl-2-methoxy- 
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a-naphthylcarbinol,  m.  p.  148 — 150°,  on  heating  in  glacial  acetic  acid, 
yields  o-naphthafuchsone,  the  same  compound  being  formed  in 
attempts  to  prepare  the  carbinyl  chloride.  Diphenyl-2-benzyloxy- 
a-naphthylcarbinol,  m.  p.  142°,  behaves  similarly.  Attempts  to 
convert  diphenyl- 1 -hydroxy- fJ-naphthylearbinol  into  a  coloured  form 
failed.  R.  B. 

Naphthenic  Acids  derived  from  Nishiyama  Petroleum. 

Y.  Tanaka  and  S.  Nagai  (J.  Amer.  Chem.  Soc.,  1925,  47,  2369 — 
2371). — The  crude  naphthenic  acid  from  a  neutral  oil  distillate, 
d  0-8578,  from  Echigo-Nishiyama  petroleum  was  purified  by  con¬ 
version  into  the  methyl  ester,  a  pale  yellow  oil,  d\5  0-9446,  n\]  1-4651, 
80%  of  which  distils  at  130 — 180°/8-9 — 9-0  mm.  The  pure 
naphthenic  acid,  a  yellow,  viscous  oil,  has  df  0-9741,  wJJ  1-4762, 
neutralisation  value  248,  and  80%  distils  at  170 — 210°/8-9 — 9-0 
mm.  Fractionation  of  the  methyl  ester  yielded  mainly  methyl 
dodecanaphthenate,  b.  p.  127 — 129°/8-9 — 9-0  mm.,  265 — 266°/ 
760  mm.,  d™  0-9412,  n\^  1-4579,  methyl  tridecanaphthenate,  b.  p. 
136— 138°/8-9— 9-0  mm.,  277— 278°/760  mm.,  d\5  0-9443,  n g  1-4612, 
methyl  tetradecanaphthenate,  b.  p.  145-5 — 147-5°/8-9 — 9-0  mm., 
289 — 290°/760  mm.,  df  0-9491,  n\r;  1-4647,  and  methyl  pentadeca- 
naphthenate,  b.  p.  155— 157°/8-9 — 9-0  mm.,  300 — 301°/760  mm., 
d\5  0-9501,  1-4672,  from  which  dodecanaphthenic,  C12H2202,  b.  p. 

168 — 170°/8-9 — 9-0  mm.,  d\5  0-9712,  ri%  1-4697,  tridecanaphthenic, 
CiaH^O.,,  b.  p.  177— 179°/8-9— 9-0  mm.,  rfi3  0-9736,  1-4727, 

tetradecanaphthenic,  C14H2602,  b.  p.  186 — 188°/8-9 — 9-0  mm., 
d\5  0-9762,  n™  1-4759,  and  pentadecanaphthenic  acids,  ^15^28^2’ 
b.  p.  194— 196°/8-9 — 9-0  mm.,  d\5  0-9776,  n\*  1-4784,  were  obtained 
as  colourless,  odourless  liquids  with  no  iodine  value.  The  specific 
gravities  of  these  naphthenic  acids  are  much  lower  than  those  obtained 
from  the  corresponding  acids  occurring  in  Akita-Kurokawa  and 
Echigo-Niitsu  petroleum  (A.,  1923,  i,  464 ;  this  vol.,  i,  252).  R.  B. 

Synthesis  and  Reactions  of  1-Anilinoct/cIopentane-l-carb- 
oxylic  Acid.  S.  G.  P.  Plant  and  J.  E.  Facer  (J.  Chem.  Soc., 
1925,  127,  2037 — 2040). — The  original  object  of  this  investigation 
was  to  synthesise  i^-indoxylspirocycZopentane  (T.,  1921,  119, 
1825;  1923,  123,  676)  by  a  method  analogous  to  that  used 

for  2  :  2 -dimethyl- i^-indoxyl  (Bucherer  and  Grolee,  A.,  1906,  i,  349). 
l-Anilino-l-cyanocyclopentane,  m.  p.  58°  (prepared  by  boiling  a 
benzene  solution  of  aniline  with  cycfopentanone  cyanohydrin),  is 
converted  by  cold  sulphuric  acid  into  l-anilinocyc\opentane-l- 
carboxylamide,  m.  p.  161°  ( nitrosoamine ,  m.  p.  122°),  which  is  hydro¬ 
lysed  to  the  acid ,  m.  p.  162°  [ nitrosoamine ,  m.  p.  124°  (decomp.)]. 
On  heating  the  acid  at  230°,  it  is  decomposed  into  aniline,  water, 
and  the  lactone,  m.  p.  142°,  of  1 :  V -hydroxycyc\opentane-V -carb- 
oxi/lylanilinocyclopentane- \-carboxylic  acid  : 

CH2-CH2\>r<rCO - 0>r<^CH2-CH2 . 

ch2-ch2  jsjph-eo^  xh2-ch2  ’ 

the  lactone  is  unchanged  by  aniline  at  170°  or  by  dry  ammonia 
at  220°  and  is  not  basic.  Fusion  of  l-anilinoc?/cZopentane-l-carb- 
oxylic  acid  with  sodium  ethoxide  and  potassium  hydroxide  at 
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270 — 320°  gives  carbazole,  but  no  </,-indoxyLspiroc?/cZopentane,  nor 
has  water  been  eliminated  from  the  acid  at  a  lower  temperature. 
It  has  not  been  possible  to  convert  the  acetyl  derivative,  m.  p.  195°, 
of  the  acid  into  6-acetyl-^-indoxyLspirocycfopentane.  F.  M.  H. 

Electrolytic  Reduction  of  Benzoic  Acid  at  the  B.  P.  V. 

Decans  and  J.  Dufour  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1167 — 
1174). — By  raising  the  temperature  of  the  benzoic  acid  solution 
to  the  b.  p.  the  use  of  alcohol  as  solvent  (cf.  Mettler,  A.,  1905,  i,  436) 
is  rendered  unnecessary  and  greatly  improved  yields  of  benzyl 
alcohol  on  the  current  consumed  are  obtained.  The  electrolysis 
is  conducted  in  60%  sulphuric  acid  and  the  cathode  compartment 
consists  of  a  porous  cell  to  which  a  reflux  condenser  is  attached. 
The  annular  space  surrounding  this  forms  the  anode  compartment 
and  diffusion  of  hydrogen  is  prevented  by  coating  the  porous  cell 
with  a  varnish  which  is  not  attacked  by  sulphuric  acid.  Lead 
electrodes  are  employed  and  the  hydrogen  escaping  from  the 
cathode  is  collected  and  measured,  the  volume  being  compared 
with  that  liberated  in  a  voltmeter  included  in  the  circuit.  The 
comparison  serves  as  a  guide  to  the  addition  of  benzoic  acid,  which 
is  added  gradually  in  quantities  of  about  5  g.  so  as  to  keep  the 
concentration  approximately  constant.  The  electrolysis  is  con¬ 
tinuous,  and  when  the  addition  of  benzoic  acid  is  stopped,  the 
current  is  continued  until  80%  of  the  hydrogen  is  escaping.  The 
ratio  of  cathodic  surface  to  cathodic  volume  is  very  important 
and  in  the  apparatus  described  should  not  exceed  the  limits  1  to 
1-6.  With  a  current  density  at  the  cathode  of  12-2  amp. /dm.2, 
yields  of  benzyl  alcohol  up  to  75 — 80%  of  theory  are  obtained, 
the  current  efficiency  being  90%.  Benzyl  ether  (16 — 20%)  and 
tsohydrobenzoin,  m.  p.  119°  (1 — 2%),  are  also  formed,  together 
with  about  3%  of  tar.  It  is  suggested  that  the  benzyl  ether 
results  from  the  reduction  of  benzyl  benzoate  thus,  Ph*C02CH2Ph 
+2H  — >  CHPh(OH)-OCH2Ph+2H  ->  H20+(CH2Ph)20,  the 
isohydrobenzoin  resulting  similarly  from  the  intermediate  formation 
of  benzaldehyde  :  Ph-C02H  CHPh(OH)2  ->  H20+Ph-CHO ; 
2Ph-CHO+2H  ->  CHPh(OH)‘CHPh'OH.  R.  B. 

Reduction  of  the  Group  _CH(OH)*CCl3.  I.  A.  N.  Meldrum 
and  It.  L.  Alimchandani  (J.  Indian  Chem.  Soc.,  1925,  2,  1 — 9). — 
Numerous  examples  of  the  reduction  of  the  group  CH(OH)*CCl3  to 
CH2*CHC12  by  the  action  of  zinc  dust  and  acetic  acid  (cf.  Jocitsch, 
A.,  1899,  i,  748,  786;  Alimchandani  and  Meldrum,  T.,  1921,  119, 
204)  are  given.  By  the  condensation  of  3-methoxy-p-toluic  acid 
and  chloral  hydrate  in  the  presence  of  sulphuric  acid  is  obtained 
3-methoxy-Q-$$$-trichloro-«.-hydroxyethyl-'p-toluic  acid,  m.  p.  236 — 
237°  (decomp.)  ( calcium  salt,  +  10H2O,  acetyl  derivative,  m.  p.  203 — 
204°),  which  on  reduction  yields  3-methoxy-6-$$-dichloroethyl-'p- 
toluic  acid,  m.  p.  166 — 167°.  The  amorphous  material  obtained 
by  the  condensation  of  ra-hydroxytoluic  acid  with  chloral  hydrate 
contains  a  crystalline  substance,  C14H1205C19,  m.  p.  211 — 212°,  of 
similar  constitution  to  that  derived  from  p-hydroxytoluic  acid, 
yielding  on  reduction  by  zinc  and  acetic  acid  the  compound 
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C12H1203C14)  m.  p.  164 — 165°  ( calcium  salt  described).  Methyl 
yyy-trichloro-Q-hydroxybutyrate,  m.  p.  65 — 66°  (Auwers  and 
Schmidt,  A.,  1913,  i,  338,  give  61 — 62°),  on  reduction  yields  the 
unstable  methyl  yy-dichlorobutyrate,  b.  p.  95 — 100°/36  mm.,  from 
which  by  the  action  of  sodium  hydroxide  is  obtained  the  acid, 
m.  p.  103 — 104°,  in  which  the  CHC12  group  also  suffers  considerable 
hydrolysis.  Dichloralcarbamide  on  reduction  yields  s -di-$$-di- 
chloroethylcarbamide,  m.  p.  222°  (decomp.).  The  action  of  chloral 
on  thiocarbamide  yields  dichloralthiocarbamide  ( s-di-$$B-trichloro - 
a -hydroxy ethylthiocarbamide),  m.  p.  150 — 151°  (decomp.),  which  on 
reduction  yields  s-di-fifi-dichloroethylthiocarbamide,  m.  p.  162 — 
163°  (decomp.).  Similarly,  chloralurethane,  m.  p.  106 — 108° 
(Bischoff,  A.,  1874,  890,  gives  103°),  on  reduction  yields  dichloro- 
ethylur ethane,  CHCl2*CH2-NH-C02Et,  b.  p.  125 — 128°/13  mm.,  m.  p. 
13°,  whilst  chloralurethylane,  CCl3*CH(0H),NH*C02Me,  m.  p.  125 — 
128°  (by  the  condensation  of  chloral  and  urethylane  in  the  presence 
of  concentrated  hydrochloric  acid),  yields  dichloroethylurethylane, 
CHCl2*CH2*NH*C02Me,  m.  p.  90 — 93°,  which  on  treatment  with 
dry  hydrogen  chloride  in  ether  yields  the  substance  C3H402NC1, 
m.  p.  118—120°.  J.  W.  B. 

Substituted  Salicyclic  Acids.  V.  Substituted  Salicylic 
Phthalidylidene  Ether  Esters.  H.  P.  Kaufmann  and  E. 
Rossbach  (Ber.,  1925,  58,  [B],  1556 — 1560). — s-o-Phthaloyl  chloride 
reacts  with  salicylic  acid  in  the  presence  of  dimethylaniline,  giving 
salicylic  phthalidylidene  ether  ester,  m.  p.  158-5°  (cf.  A.,  1924,  i,  176). 
Similarly,  thiosahcylic  acid  yields  thiosalicylic  phthalidylidene  ether 

ester,  CO<C^  ^>C<^  ,  m.  p.  230°.  The  reaction  does  not 

C6H4  OC6H4 

appear  to  be  inhibited  by  the  presence  of  a  substituent  in  the  sali¬ 
cylic  acid  molecule.  Thus,  2-hydroxy-5-thiocyanobenzoic  acid 
(cf.  A.,  1924,  i,  210)  gives  2-hydroxy-5-thiocyanobenzoic  phthalidyl¬ 
idene  ether  ester,  m.  p.  199°,  and  2-hydroxy-5-thiolbenzoic  acid 
affords  phthalidylidenedi -^-[salicylic  phthalidylidene  ether  ester]- 

dithioether,  CO<£~^>C  S-C6H3<^C^>C<^^_>Coj2,  de¬ 
comp.  above  200°. 

The  constitution  of  2-hydroxy-5-thiocyanobenzoic  acid  is  estab¬ 
lished  by  its  production  by  diazotisation  of  5-amino-2-hydroxy- 
benzoic  acid  and  treatment  of  the  diazonium  compound  with  potass¬ 
ium  cuprothiocyanate.  The  acid  is  reduced  by  zinc  dust  to  2-hydr¬ 
oxy -h-thiolbenzoic  acid,  m.  p.  148°,  which  is  readily  oxidised  to  the 
corresponding  disulphide,  m.  p.  245°;  the  latter  compound  is  also 
obtained  by  warming  diazotised  5-amino-2-hydroxybenzoic  acid 
with  sodium  sulphide  or  by  treating  2-hydroxy-5-thiocyanobenzoic 
acid  with  alcoholic  sodium  hydroxide.  H.  W. 

Two  Mixed  Anhydromonohydroxybenzoic  Acids  and  their 
Transformation  into  Xanthonecarboxylic  Acids.  R. 

Anschutz,  W.  Stoltenhoff,  and  F.  Voeller  (Ber.,  1925,  58, 
[B],  1736 — 1741 ;  cf .  Anschutz  and  Claasen,  A.,  1922,  i,  456). — 
2 -p-Tolyloxy benzoic  acid,  C6H4Me*0'C6H4*C02H,  m.  p.  126°  ( silver 
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salt),  is  oxidised  by  permanganate  to  anhydro- o  :  p ' - hydroxybenzo i c 
acid  (diphenyl  ether  2  :  4'-dicarboxylic  acid),  m.  p.  220°,  which  gives 
silver,  copper,  and  calcium  (monohydrate  and  anhydrous)  salts : 
methyl  ester,  m.  p.  72-5°;  ethyl  ester,  b.  p.  229°/19  mm. ;  dichloride, 
m.  p.  165° ;  diamide,  m.  p.  238° ;  dianilide,  m.  p.  215°.  The  acid 
is  converted  by  concentrated  sulphuric  acid,  thionyl  chloride,  or 
acetyl  chloride  into  xanthone-2-carboxylic  acid, 

C6H4<£2>CeH3-C02H; 

the  silver,  copper  (monohydrate  and  anhydrous),  and  calcium  salts, 
methyl  ester,  m.  p.  185°,  ethyl  ester,  m.  p.  152°,  chloride,  m.  p.  173°, 
amide,  m.  p.  about  324°  (decomp.),  and  anilide,  m.  p.  271°,  are 
described. 

In  a  similar  manner,  2-m-tolyloxybenzoic  acid,  m.  p.  95°,  is 
oxidised  to  anhydro- o  :  m ' -hydroxybenzoic  acid  (diphenyl  ether 
2  :  3 ' -dicarboxylic  acid),  m.  p.  215°  (silver  and  copper  salts ;  methyl 
ester,  m.  p.  92° ;  ethyl  ester,  b.  p.  181°/15  mm.,  m.  p.  44° ;  dichloride ; 
diamide,  m.  p.  264°;  dianilide,  m.  p.  232°).  Xanthone- 1(  tty-carb¬ 
oxylic  acid,  m.  p.  312°,  is  prepared  in  25%  yield  by  the  action  of 
oxalic  acid  on  a  solution  of  the  anhydro-acid  in  .s-tetrachloroethane 
at  100 — 140° ;  the  copper  salt  (anhydrous  and  monohydrate), 
silver  salt,  and  the  methyl  ester,  m.  p.  212°,  are  described. 

H.  W. 


Mercury  Compounds  of  o-Thiolbenzoic  Acid.  G.  Sachs 
and  H.  Blessl  (Ber.,  1925,  58,  [£],  1493— 1499).— Cryoscopic 
measurements  of  the  mol.  wt.  of  ethylthiolmercuriacetate, 
SEt‘Hg*OAc,  in  aqueous  solution  have  led  Smith  and  Semon  (A., 
1924,  ii,  763)  to  the  conclusion  that  the  compound  probably  has  the 


structure  ^Hg<Cg^^>HgJ(OAc)2;  the  conclusion  does  not  seem 

entirely  justified,  since  mol.  wt.  determinations  are  generally 
untrustworthy  for  substances  of  this  class  (cf .  Steinkopf ,  Bielenberg, 
and  Augestad- Jensen,  A.,  1923,  i,  125),  and,  in  the  present  instance, 
the  mol.  wt.  varies  considerably  with  the  concentration  of  the 
solution.  The  mercury  derivatives  of  o-thiolbenzoic  acid  have 
therefore  been  examined  in  the  hope  of  discriminating  by  chemical 


g  _ _ 

means  between  the  possible  structures  C6H4<Cqq  ^>Hg  or 


CeH4<CO>HgJ„and  CA<So2-h|.CO®>C«H4- 
M er  cur  ibis -o-thiolbenzoic  acid,  Hg(S,C6H4,C02H)2,  m.  p.  256°,  is 
prepared  by  the  action  of  mercuric  cyanide  on  o-thiolbenzoic  acid 
in  aqueous  or  alcoholic  solution;  the  potassium,  ammonium,  and 
copper  salts  are  described.  o-Thiolbenzoic  acid  or  potassium 
mercuribis-o-thiolbenzoate  is  converted  by  mercuric  acetate  into 


g _ 

the  anhydride,  CgH4<Cqq  ^>Hg,  which,  under  definite  conditions, 

may  be  obtained  in  the  crystalline  state.  It  is  converted  by  boiling 
sodium  chloride  solution  into  o-chloromercurithiolbenzoic  acid. 
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The  latter  compound  is  converted  by  concentrated  ammonia  into 
the  substance  C14H1606N2S2Hg2)  decomp.  206°.  H.  W. 

Steric  Series.  VI.  Configuration  of  Mandelic  Acid.  K. 

Freudenberg  and  L.  Markert  (Ber.,  1925,  58,  [2?],  1753 — 1760). 
— If  conditions  are  so  chosen  that  the  influence  of  the  solvent  is 
excluded  as  far  as  possible  (cf.  Freudenberg  and  Rhino,  A.,  1924, 
i,  1173),  it  is  found  that  the  hypothesis  of  the  similar  effect  of  like 
changes  on  the  rotation  of  analogous  compounds  of  similar  configur¬ 
ation  is  confirmed.  Measurements  on  optically  active  mandelic 
acid  and  its  derivatives  under  these  conditions  confirm  the  position 
of  Z-mandelic  acid  among  the  a -hydroxy- acids  of  the  cZ-series  (cf. 
Freudenberg,  Brauns,  and  Siegel,  A.,  1923,  i,  215).  Additional 
confirmation  is  deduced  from  the  results  of  Wood  and  Comley 
(this  vol.,  ii,  264)  and  Wood,  Such,  and  Scarf  (T.,  1923,  123, 
600).  The  following  substances  do  not  appear  to  have  been  described 
previously :  methyl  l-acetylmandelate,  from  methyl  Z-mandelate, 
acetic  anhydride,  and  pyridine,  b.  p.  100°/1  mm.;  methyl  dd-acetyl- 
mandelate,  b.  p.  100°/1  mm. ;  methyl  d\-benzoylmandelate,  m.  p.  76°; 
methyl  l-benzoylmandelate,  b.  p.  165°/2  mm. ;  ethyl  dl-benzoyl- 
mandelate,  b.  p.  166°/2  mm. ;  ethyl  \-benzoylmandelate,  b.  p.  166°/ 
2  mm. ;  methyl  d\-cinnamoylmandelate,  m.  p.  81° ;  methyl  Z-cinnam- 
oylmandelate  is  a  liquid  which  becomes  completely  racemised 
during  distillation  (b.  p.  208°/2  mm.) ;  ethyl  dl-cinnamoylmandelate, 
m.  p.  59°;  methyl  d\-$-phenylpropionylmandelatc,  m.  p.  65°;  methyl 
1  - 8 -phenylpropionyl mandelate,  m.  p.  34°  ;  ethyl  dl -  8 -phenylpropionyl- 
mandelate,  b.  p.  182°/2  mm. ;  ethyl  \-$-phenylpropionylrnandelate, 
b.  p.  172°/1  mm. ;  d(— )-hexahydromandelic  acid,  m.  p.  129° ;  methyl 
d{—)-acetylhexahydromandelate,  b.  p.  87 — 88°/0-5  mm.;  methyl 
d( — )-benzoylhexahydromandelate,  b.  p.  127 — 128°/0-5  mm.;  methyl 
d( — )-{i-phenylpropionylhexahydromandelate>  b.  p.  161— 162°/0-5 
mm.;  methyl  d(  —  )-p -toluenesulphonylhexahydromandelalei  b.  p. 
187°/0-5  mm.  The  mandelic  acid  derivatives  are  prepared  from 
the  kevorotatory  acid  from  amygdalin.  The  rotations  of  the 
optically  active  compounds  for  the  w^ave- lengths  637,  578,  546, 
and  434  are  recorded,  the  materials  being  superfused  or  dissolved 
in  a  variety  of  solvents.  H.  W. 

Structure  of  a-Campholytic  Acid.  Correction.  J.  P.  C. 

Chandrasena,  C.  K.  Ingold,  and  J.  F.  Thorpe  ( J .  Chem.  Soc., 

1925,  127,  1677— 1678).— The  structure  CMe2<^™®“~9°, 

assigned  by  the  authors  (T.,  1922,  121,  1542)  to  the  lactonic  acid 
derived  by  the  oxidation  of  campholytic  acid  was  based  on  its 
identity  with  that  prepared  by  Pandya  and  Thorpe  (T.,  1923,  123, 
2865),  who  assigned  this  structure  to  it  through  a  misstatement 
by  Balbiano,  now  corrected  (this  vol.,  i,  884).  The  lactonic  acid 

has  actually  the  structure  CMe2<C!^e^^2^  J^>  the  evidence  for 

Cii-2  oo 

the  formula  for  campholytic  acid  being  thus  still  ambiguous. 

F.  G.  W. 
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Carboxycamphoranilic  Acids.  M.  Singh  and  R.  Singh  (J. 
Chem,.  iSoc.,  1925,  127,  1966 — 1968). — By  heating  antkranilic  acid, 
camphoric  anhydride,  and  sodium  acetate  at  125 — 130°,  there  is 
produced  2 '-carboxycamphoranilic  acid  (-f-3H20  and  anhydrous), 
m.  p.  75 — 80°,  followed  by  solidification  and  remelting  at  199 — 
200°,  [M] D  —584°  in  methyl  alcohol.  Similarly,  from  m-amino- 
benzoic  acid  at  160°  is  formed  3' -carboxycamphoranilic  acid,  m.  p. 
249°,  [ilf]D  +466°  in  methyl  alcohol  (yield  quantitative),  whilst 
p-aminobenzoic  acid  at  140 — 145°  gives  4' -carboxycamphoranilic 
acid  (+H20  and  anhydrous),  m.  p.  149 — 150°,  followed  by  solidi¬ 
fication  and  remelting  at  212°,  [Jlf]D  +860°  in  methyl  alcohol 
(yield  95%).  The  carboxycamphoranilic  acids  are  stable,  and 
attempts  to  convert  them  into  camphorimides  have  been  unsuc¬ 
cessful.  In  each  of  four  solvents  examined,  the  optical  rotations 
of  the  acids  are  in  the  order  p>m>o,  whilst  for  a  given  acid  the 
rotation  diminishes  with  decrease  in  the  dielectric  constant  of  the 
solvent.  F.  M.  H. 


Compounds  obtained  by  the  Action  of  Magnesium  Phenyl 
Bromide  on  p-Bromoethylphthalimide  and  y-Bromopropyl- 
phthalimide.  M.  Kohn  and  R.  Lakner  ( Monatsh .,  1925,  45, 
617 — 630). — Magnesium  phenyl  bromide  reacts  with  [3-bromoethyl- 
phthalimide  in  ethereal  suspension  (cf.  Sachs  and  Ludwig,  A.,  1904, 
i,  266)  with  formation  of  3  -  hydroxy- 2  -  ( (3 -bromoethyl) -%-phenyl\  so  - 

indolinone,  C6H4<^(^51>N-CH2-CH2Br  (I),  m.  p.  189—191°. 

This  yields,  on  treatment  with  pyridine,  a  pyridinium  bromide, 
from  which  the  corresponding  picrate  and  chloroaurate  were  pre¬ 
pared.  y-Bromopropylphthalimide  affords  similarly  ^-hydroxy - 
2-{y-bromopropyl)-‘S-phenyl\&oindolinone, 

C6H1<CP^H)>N-CH2CH,-CH,Br  (n.) 

m.  p.  169 — 171°,  from  which  the  corresponding  pyridinium  bromide 
and  chloroaurate  were  obtained.  Methyl-alcoholic  sodium  meth- 
oxide  and  ethyl- alcoholic  sodium  ethoxide  convert  (I)  and  (II) 
into  the  anhydrides  (III),  m.  p.  148°,  and  (IV),  m.  p.  126 — 128°, 
respectively.  Boiling  aqueous  20%  potassium  hydroxide  also 


(IU.)  C6H4< 


- CPh-0 

CON-CH2 


>ch2 


c6h4< 


— CPh-OCH2 
CON-CH2-CH2 


(IV.) 


converts  (II)  into  the  anhydride,  but  dissolves  (I)  with  formation 
of  o-benzoylbenzoic  acid.  Each  of  the  above  anhydrides  reacts 
with  2  mols.  of  magnesium  phenyl  bromide,  one  of  which  adds  on 
to  the  carbonyl  group,  whilst  the  other  opens  the  anhydride  ring. 
The  primary  dihydroxy  products  (V)  {n= 2  or  3)  then  lose  water 


(V.) 


/CPh’OH 

C6H4<  >N[CH2]aPh 
\CPh-OH 


/<rPh 

C6H4<^0>N[CH2]nPh 

CPh 


(VI.) 


with  formation  of  the  inner  anhydrides  (VI),  m.  p.  172°  and  194°, 
respectively.  F.  G.  W. 
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3-Nitrophthalic  Anhydride  as  a  Reagent  for  Alcohols. 

B.  H.  Nicolet  and  J.  Sacks  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2348 — 
2350). — 3-Nitrophthalic  anhydride  on  warming  with  half  its  weight 
of  an  alcohol  readily  yields  a  2-monoalkyl  ester.  These  esters 
crystallise  well  from  water  and  can  be  used  for  the  identification 
of  the  lower  monohydric  alcohols.  All  the  monoalkyl  nitrophthal- 
ates  with  m.  p.  close  to  one  another  yield  mixtures  with  much 
lower  m.  p.  When  dilute  alcoholic  solutions  are  to  be  tested,  the 
alcohol  should  be  salted  out  with  potassium  carbonate  as  the  reagent 
reacts  rapidly  with  water.  The  following  solubilities  are  given  for 
3-nitrophthalates  at  20°  (g.  per  100  g.  water)  :  2-methyl  ester, 
0T85  (monohydrate,  0-200);  2-ethyl  ester,  0-290;  2-n-propyl, 
m.  p.  141 — 142°  (cf.  Cohen,  T.,  1916,  109,  233),  0-114;  2-isopropyl, 
m.  p.  152-153°,  0-082 ;  2-n -butyl,  m.  p.  146 — 147°,  0-051 ;  2-iso¬ 
butyl,  m.  p.  182 — 183°  (cf.  Cohen,  loc.  cit.),  0-024;  and  2-isoamyl, 
0-024.  R.  B. 

Monoimide  of  Ferylenetetracarboxylic  Acid  and  its  Deriv¬ 
atives.  Kalle  ttnd  Co.  A.-G.  (D.R.-P.  411217,  addn.  to  D.R.-P. 
394794;  from  Chem.  Zentr.,  1925,  i,  2514). — The  monoimide  of 
tetrachloroperylenetetracarboxylic  acid,  from  the  corresponding 
di-imide,  is  a  scarlet  powder  which  with  sulphuric  acid  at  high 
temperatures  yields  tetrachloroperylenetetracarboxylic  anhydride. 

R.  B. 

Formation  and  Stability  of  spiro-Compounds.  XII. 
Further  Evidence  for  the  Multiplanar  Configuration  of  the 
ci/cioHeptane  Ring.  J.  W.  Baker  ( J .  Chem.  Soc.,  1925,  127, 
1678 — 1682). — Hydrolysis  of  ethyl  a  a '  -  dibromocy  cZoheptane  - 1  :  1- 
diacetate  (cf.  Baker  and  Ingold,  T.,  1923,  123,  122)  with  boiling 
methyl-alcoholic  potassium  hydroxide  affords  cycloheptanespixo- 
1-methoxy cyclopropane-1  :  2-dicarboxylic  acid  (I),  m.  p.  165°,  whilst 
hydrolysis  with  boiling  64%  aqueous  potassium  hydroxide  yields 
about  1%  of  the  corresponding  hydroxy-acid  (II),  a  large  propor¬ 
tion  of  the  hydrated  keto-acid  (III),  liquid,  and  a  liquid  lactonic 
by-product,  probably  identical  with  that  obtained  by  hydrolysing 

CH2-CH2-CH2  C(0Me)-C02H  CH2-CH2-CH2  C(0H)-C02H 
CH2-CH2-CH2^  ^ch-co2h  ch2-ch2*ch2^  ^ch-co2h 

(I.)  (II.) 

CH2-CH2-CH2  C(0H)2-C02H 

CH2-CH2-CH2^  ^CH2-C02H  (III.) 

the  bromolactone  with  concentrated  potassium  hydroxide  solution 
(cf.  Baker  and  Ingold,  loc.  cit.).  Hydrolysis  of  (I)  with  hydro- 
bromic  acid  affords  a  small  proportion  of  cyclohe-pt&nespirocyclo- 
propane-1  :  2-dicarboxylic  acid,  together  with  (III),  of  which  the 
silver  salt  is  described,  and  yields,  when  treated  with  semicarbazide 
acetate  in  presence  of  sodium  acetate,  the  monosodium  salt,  decomp, 
at  235°,  or  the  disodium  salt,  decomp,  at  240°,  of  a  semicarbazido- 
acid.  The  strongly  acid  character  of  the  latter  probably  explains 
the  failure  to  prepare  semicarbazones  of  the  ketoglutaric  acids,  the 
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semicarbazido- acids  of  which  may  form  sodium  salts  too  soluble 
to  separate  from  the  reaction  mixtures.  It  appears,  therefore, 
that  in  presence  of  hot,  concentrated  alkalis  a  tautomeric  equilibrium 
exists  between  the  hydroxy-ring  acid  and  the  keto-acid,  in  which 
the  open-chain  form  is  greatly  favoured,  and  the  results  are  taken 
to  indicate  that  the  cycfoheptane  ring  is  nearly  strainless,  as  pre¬ 
viously  suggested  ( loc .  cit.). 

The  acid  given  as  2-carboxy dicyclo-[3,  1,  0]heptane-l -acetic  acid, 
m.  p.  186°  (see  this  vol.,  i,  917),  has  now  been  found  to  be  a  lactonic 
acid  derived  by  hydrolytic  fission  of  the  3-membered  ring. 

F.  G.  W. 

[Behaviour  of]  Aldehydes  and  Ethylene  Oxide  in  the 
Friedel-Crafts  Synthesis.  A.  Schaarschmidt,  L.  Hermann, 
and  B.  Szemzo  (Ber.,  1925,  58,  [B],  1914— 1916).— The  action  of 
aluminium  chloride  on  a  mixture  of  benzaldehyde  and  benzene 
yields  anthracene  (30%)  and  triphenylmethane  (21%),  whereas 
in  the  presence  of  anhydrous  ferric  chloride  the  yields  of  anthracene 
and  triphenylmethane  are  6%  and  30%,  respectively.  isoValer- 
aldehyde  and  benzene  in  the  presence  of  aluminium  chloride  afford 
88-diphenyl- (3-methyl- Av-butene  together  with  saturated  products. 
The  action  of  gaseous  ethylene  oxide  and  hydrogen  chloride  on  a 
suspension  of  aluminium  chloride  in  benzene  gives  dibenzyl  (40%) 
and  P-phenylethyl  alcohol  (1%).  H.  W. 

Beckmann’s  Rearrangement.  XIII.  Catalytic  Action  of 
Reduced  Copper  on  Benzaldoximes.  S.  Yamaguchi  {Mem. 
Coll.  Sci.  Kyoto,  1925,  9,  [A],  33 — 36). — Aldoximes,  as  well  as 
ketoximes,  undergo  the  Beckmann  rearrangement,  forming  acid 
amides  when  treated  with  a  suitable  reagent.  Thus  a-benzald- 
oxime,  passed  with  hydrogen  over  reduced  copper  at  200°,  yielded 
principally  benzamide,  with  benzoic  acid,  benzonitrile,  benzalde¬ 
hyde,  benzylamine,  and  ammonia  in  smaller  amounts.  [3-Benzald- 
oxime  behaves  similarly,  probably  being  first  transformed  into  the 
a-isomeride.  B.  W.  A. 

Supposed  Formation  of  Carbon  from  Piperonyl  Derivatives. 

P.  Pascal  {Bull.  Soc.  chim.,  1925,  [iv],  37,  1043— 1045).— The 
black  carbonaceous  deposit  formed  by  heating  piperonal  or  piper  - 
onylic  acid  with  dilute  hydrochloric  acid  at  200°  (Fittig  and  Remoen, 
Annalen,  1871,  159,  129;  1873,  168,  96)  is  not  pure  carbon  as 
Fittig  and  Remsen  supposed,  but  a  carbonaceous  resin,  repre¬ 
senting  a  yield  of  30 — 35%,  produced  as  a  result  of  a  “  bakelite  ” 
process  of  condensation  frpm  the  formaldehyde  and  diphenol  first 
formed.  R.  B. 

Substitution  in  Derivatives  of  Quinol  Ethers.  L.  Rtjben- 
stein  {J.  Chem.  Soc.,  1925,  127,  1998—2004;  cf.  T.,  1923,  123, 
2830;  1924,  125,  2355). — The  nitration  and  bromination  of  sub¬ 
stances  having  the  formula,  C6H3(OR)2*CHO  [CHO:  OR :  OR— 1 : 2 : 5], 
in  which  only  ortho  substitution  with  respect  to  the  alkyloxy  groups 
can  take  place,  have  been  examined.  When  2-hydroxy-5-methoxy- 
benzaldehyde,  b.  p.  124°/12  mm.  (prepared  by  the  action  of  aqueous 
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sodium  hydroxide  and  chloroform  on  quinol  monomethyl  ether, 
and  purified  through  the  hydrogen  sulphite  compound),  is  nitrated, 
the  product  is  regarded  as  3-nitro-2-hydroxy-5-methoxybenzaldehyde 
(I),  m.  p.  132°  (p -nitrophenylhydrazone,  decomp.  250°),  because  the 
product  of  methylation  by  means  of  methyl  iodide  and  silver  oxide  in 
presence  of  chloroform,  3-nitro-2 : 5-dimethoxybenzaldehyde ,  m.  p.  113°, 
is  reconverted  by  hydrolysis  into  (I).  Bromination  of  2-hydroxy-5- 
methoxybenzaldehyde  yields  3-bromo-2-hydroxy-5-methoxybenzalde- 
hyde  (II),  m.  p.  107°  (p- nitrophenylhydrazone ,  decomp,  above  250°) ; 
treatment  of  an  alcoholic  solution  with  methyl  p-toluenesulphonate 
and  sodium  hydroxide  gives  3-bromo-2  : 5-dimethoxybenzaldehyde 
(III),  m.  p.  63°.  The  identity  of  (II)  is  established  because  3-nitro- 
2  :  5-dimethoxybenzaldehyde  is  oxidised  by  potassium  perman¬ 
ganate  to  3-nitro-2  :  5-dimethoxybenzoic  acid,  m.  p.  182 — 183°,  which 
is  reduced  with  hydrochloric  acid  and  tin  to  3-amino-2  :  5-dimethoxy¬ 
benzoic  acid  (blackens  at  170°,  decomp.  210 — 215° ;  the  hydro¬ 
chloride  darkens  at  170°,  decomp.  215°),  and  this  yields  3 -bromo- 
2  :  5-dimethoxybenzoic  acid,  m.  p.  132°,  which  is  also  obtained  by 
oxidation  of  (III).  Nitration  of  2  : 5-dimethoxybenzaldehyde 
gives  3-nitro-2  :  5-dimethoxybenzaldehyde  (20%)  and  6 -nitro- 
2  :  5-dimethoxybenzaldehyde,  m.  p.  159°  (80%)  [p -nitrophenylhydr¬ 
azone,  m.  p.  245 — 250°  (decomp.)],  in  which  the  nitro  group  is 
shown  to  be  in  the  ortho  position  to  the  aldehyde  group,  since  with 
acetone  and  alkali  4  :  4'  :  7  :  7 ' -tetramethoxyindigotin  (sublimes  at 
350°)  is  formed ;  oxidation  of  6-nitro-2  :  5-dimethoxybenzaldehyde 
gives  6-nitro-2  :  5-dimethoxybenzoic  acid,  m.  p.  192°.  Bromination 
of  2  :  5-dimethoxybenzaldehyde  gives  G-bromo-2  :  5-dimethoxybenz¬ 
aldehyde,  m.  p.  125 — 126°  (p -nitrophenylhydrazone,  m.  p.  204 — 
206°),  which  may  be  oxidised  to  6-bromo-2  :  5-dimethoxybenzoic  acid, 
m.  p.  164 — 165°. 

Nitration  of  2  :  5-dimethoxyacetanilide  yields  4-nitro-2  :  5-di- 
methoxy acetanilide,  m.  p.  165°,  the  identity  of  which  is  established, 
since  on  hydrolysis  it  forms  A-nitro-2  :  5-dimethoxy aniline,  m.  p. 
153°  [ hydrochloride ,  m.  p.  160°  (decomp.)],  of  which  the  hydro- 
bromide  on  diazotisation  and  treatment  with  cuprous  bromide 
yields  2-bromo-5-nitroquinol  dimethyl  ether  (also  prepared  by 
bromination  of  nitroquinol  dimethyl  ether).  Bromination  of 
2  :  5-dimethoxyacetanilide  yields  4-6rorao-2  :  5-dimethoxyacetanilide, 
m.  p.  122°,  which  on  hydrolysis  forms  4-6romo-2  :  5 -dimethoxy- 
aniline,  m.  p.  106°  ( hydrochloride  becomes  blue  at  160°,  decomp, 
above  300°,  hydrobromide  discolours  at  160°),  which  is  converted 
by  diazotisation  and  treatment  with  cuprous  bromide  into  2  :  5- 
dibromoquinol  dimethyl  ether  (also  prepared  by  bromination  of 
quinol  dimethyl  ether).  F.  M.  H. 

Substitution  in  the  Benzene  Nucleus.  Varying  Influence 
of  certain  Alkoxy  Groups  on  the  Synthesis  of  Aldehydes  by 
Means  of  Hydrocyanic  Acid.  A.  Sonn  and  E.  Patschke  (Ber., 
1925,  58,  [B],  1698—1703). — The  orienting  influence  of  the  ethoxy, 
propoxy,  allyloxy,  and  benzyloxy  groups  in  comparison  with  that 
of  the  methoxy  radical  on  the  introduction  of  the  aldehyde  group 
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into  the  benzene  nucleus  has  been  examined  by  submitting  various 
alkylated  resorcinol  methyl  ethers  to  the  Gattermann  process  and 
determining  the  solidifying  point  of  the  product.  The  orienting 
power  of  the  groups  is  found  to  diminish  in  the  order  allyloxy, 
ethoxy,  w-propoxy,  methoxy,  from  which  it  appears  that  maximum 
action  is  shown  by  those  ethereal  groups  in  which  the  alkyl  radical 
makes  the  smallest  valency  demand  on  the  oxygen.  The  effect 
of  the  benzyl  group  cannot  be  observed,  since  partial  hydrolysis 
occurs  during  the  treatment  of  the  aldimine  hydrochloride  with 
hot  water. 

The  following  compounds  have  not  been  described  previously  : 

3- benzyloxyanisole ,  b.  p.  186°/14  mm.,  m.  p.  31 — 32° ;  2-methoxy- 

4- ethoxybenzaldehyde,  m.  p.  58 — 59°,  from  4-hydroxy-2-methoxy- 
benzaldehyde,  ethyl  bromide,  and  sodium  ethoxide;  4 -methoxy- 
2- ethoxy benzaldehyde,  m.  p.  64—65° ;  2 -methoxy -4-n-propoxybenzalde- 
hyde,  m.  p.  45° ;  4-methoxy-2-n-propoxybenzaldehyde,  m.  p.  37° ; 
2-methoxy-4-allyloxybenzaldehyde,  m.  p.  47 — 48°;  4  -  methoxy -2-allyl- 
oxybenzaldehyde,  m.  p.  38° ;  2-methoxy-4-benzyloxybenzaldehyde, 
m.  p.  95° ;  4-methoxy-2~benzyloxybenzaldehyde,  m.  p.  67°.  H.  W. 

Derivatives  of  ci/cioHexanone.  C.  E.  Garland  and  E.  E. 
Reid  (J.  Amer.  Chem.  Soc.,  1925,  47,  2333 — 2340). — Unsaturated 
2  :  6-disubstituted  cycZohexanones  have  been  obtained  in  60 — 70% 
yield  by  the  condensation  of  ci/cZohexanone  with  2  mols.  of  j?-tolu- 
aldehyde,  2  : 4-dimethyl-,  and  p-bromo -benzaldehyde  in  alcoholic 
sodium  hydroxide.  Mono-substitution  products  are  also  formed, 
but  are  very  difficult  to  isolate,  as  the  second  substitution  appears 
to  have  a  higher  reaction  velocity  than  the  first.  The  new  2:6- 
cycZohexanone  derivatives  resemble  the  compounds  obtained  by 
condensing  aromatic  aldehydes  with  aliphatic  ketones,  but  are  less 
soluble  in  cold  organic  solvents.  Their  orange-yellow  colour  is 
probably  due  to  the  chromophoric  effect  of  the  double  bonds  on  the 
carbonyl  group.  The  unsaturated  ketones  show  halochromism, 
but  this  property  disappears  on  reduction  to  the  corresponding 
saturated  ketones,  which  are  colourless.  Neither  the  unsaturated 
nor  the  saturated  ketones  react  with  semicarbazide,  possibly  owing 
to  the  presence  of  heavy  groups  on  both  sides  of  the  carbonyl 
(cf.  Haller,  A.,  1923,  i,  92).  Attempts  to  condense  propaldehyde, 
butaldehyde,  and  heptaldehyde  with  cycZohexanone  were  unsuc¬ 
cessful,  the  aldehydes  condensing  only  with  themselves.  A  further 
series  of  derivatives  was  obtained  by  the  action  of  methyl  and 
ethyl  Grignard  reagents  on  q/cZohexylideneci/cZohexanone,  and 
dehydration  of  both  the  unsaturated  tertiary  alcohols  and  the 
saturated  derivatives.  The  unsaturated  hydrocarbons  were  finally 
reduced  to  the  ct/cZohexylct/cZohexane. 

cycZoHexylidenecycZohexanone ,  b.  p.  273 — 275°/760,  150 — 152°/ 
20  mm.,  d18  1*005,  n  1*5082,  was  obtained  by  Wallach’s  method; 
the  crystalline  intermediate  additive  compound  has  m.  p.  41 — 
43°.  2  :  6 -Di-p-methylbenzylidenecyclohexanone  has  m.  p.  170*1°  ; 

2  :  6-di-2'  :  4 '-dimethylbenzylidenecyclohexanone ,  m.  p.  115*5° ;  2:6- 
di-p-bromobenzylidenecyclohexanone,  m.  p.  155*7°.  2 -Furfurylidene- 
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6 -cyclohexylidenec yc Xohexanone ,  m.  p.  80°,  was  similarly  obtained 
from  cycZohexylidenecycZohexanone  and  furfuraldehyde.  The  tetra - 
bromo  derivative  of  2 :  6-dibenzylidenecycZohexanone  has  m.  p. 
184°  (decomp.).  On  reduction  with  platinum  oxide  catalyst  in 
95%  alcohol  (Adams  and  Voorhees,  A.,  1922,  ii,  558),  2  :  6-di- 
benzylidenecycZohexanone  yields  2  :  6-dibenzylcycZohexanone,  m.  p. 
121°  (cf.  Borsche,  A.,  1912,  i,  194).  2  :  6-Di-p-methylbenzylcyclo- 
hexanone,  m.  p.  11T8°;  2  :  Q-di-2'  :  -dimethylbenzylcyclohexanone, 
m.  p.  105° ;  2  :  Q-di-p-chlorobenzylcyclohexanone,  m.  p.  143° ;  2:6- 
dianisylcyclohexanone,  m.  p.  157°;  and  2  :  6-dipiperonylcyclohex- 
anone ,  m.  p.  146°,  were  similarly  obtained. 

cycZoHexylidenecycZohexanone  on  treatment  with  methyl  Grig- 
nard  reagent  for  3  days  gives  on  decomposition  in  the  usual  way 
l-methyl-2-cyc\ohexylidenecyc\ohexanol,  b.  p.  146 — 148°/20  mm., 
df  0-9841.  l-Ethyl-2-cyclohexylidenecyclohexanol,  b.  p.  155 — 
157°/20  mm.,  df  0-9863,  is  similarly  obtained.  Both  tertiary 
alcohols  yield  acetates  which  are  readily  dehydrated,  and  with 
diphenylcarbamide  chloride  in  pyridine  are  themselves  dehydrated. 
Reduction  by  Adams  and  Voorhees’  method  yields  l-methyl-2-cyclo- 
hexylcyclohexanol,  b.  p.  148-5 — 150°/20  mm.,  df  0-9719,  and 
l-ethyl-2-cyclohexylcyc\ohexanol,  b.  p.  154 — 156°/20  mm.,  df  0-9778, 
respectively,  whilst  on  dehydration  with  phthalic  anhydride  at 
165 — 170°  they  yield  l-methyl-6-cyc\ohexylidene-A1-cyclohexene, 
b.  p.  130 — 132°/20  mm.,  df  0-9282,  and  1  -eihyl-G-cyclohexylidene- 
A1-cyclo hexene,  b.  p.  139 — 141°/20  mm.,  df  0-9308.  l-Ethyl-6~ 
cyc\ohexyl-A1-cyclohexene)  b.  p.  141 — 143°,  df  0-9274,  is  similarly 
obtained  from  the  corresponding  cycZohexylcycZohexanol.  On 
hydrogenation  by  Adams  and  Voorhees’  method,  these  unsaturated 
hydrocarbons  yield  l-methyl-2-cyc\ohexylcyc\ohexane,  b.  p.  131 — 
133-5°/20  mm.,  df  0-9058,  and  l-ethyl-2-cyclohexylcyclohexane, 
b.  p.  141—142-5°,  df  0-9126.  R.  B. 

Reaction  of  2-Benzylhydrindoneph.enylhydrazone  with 
Phenylhydrazine.  H.  Leuchs  and  K.  Winzer  (Ber.,  1925, 
58,  [B],  152Q — 1527). — The  compound  C28H25N3,  obtained  by  the 
action  of  an  excess  of  phenylhydrazine  on  2-benzyl-  1-hydrindone 
at  130°  (cf.  A.,  1913,  i,  855),  is  converted  by  boiling  acetic  an¬ 
hydride  into  a  diacetyl  derivative,  C26H2303N,  m.  p.  155 — 157°, 
with  loss  of  a  phenylhydrazine  residue.  When  boiled  with  the 
requisite  alcohol,  it  loses  an  acetyl  group  with  formation  of  the 
acetylmethoxy  compound,  C25H2302N,  m.  p.  164 — 166°,  and  the 
acetylethoxy  derivative,  C26H2502N,  m.  p.  125 — 127°.  The  diacetyl 
or  acetylmethoxy  compound  is  converted  by  acetic  acid,  hydro¬ 
chloric  acid,  or  phenylhydrazine  into  the  monoacetylhydroxy  deriv¬ 
ative,  C24H2102N,  m.  p.  196 — 198°.  The  mono-  or  di-acetyl  or 
the  acetylmethoxy  compounds  are  readily  halogenated,  yielding  the 
compounds  C24H20O2NBr,  m.  p.  251 — -253°  after  softening  at  246°, 
C^HgoOgNCl,  m.  p.  238°,  and  C24H4902NC12,  m.  p.  265°,  in  which 
the  halogen  is  attached  to  an  aromatic  nucleus.  Similarly,  benzoyl- 
ation  of  the  compound  C28H25N3  gives  dibenzoylphenylhydrazine 
and  the  dibenzoyl  compound,  C36H2703N,  m.  p.  191 — 193°,  which 


i.  1282 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


is  converted  into  the  benzoylmethoxy  derivative,  C30H25O2N,  m.  p. 
163 — 164°,  and  a  monobenzoylhydroxy  compound,  C^H^OgN, 
m.  p.  160- — 161°,  and  a  bromide ,  C29H2202NBr,  m.  p.  208 — 209°. 
On  the  other  hand,  phthalic  anhydride  gives  a  monophthaloyl 
derivative,  C30H21O3N,  m.  p.  256 — 258°. 

The  compound  C28H25N3  is  converted  by  concentrated  hydro¬ 
chloric  acid  into  phenylhydrazine  and  a  base,  C22H17N,  m.  p. 
(anhydrous)  123 — 124°,  m.  p.  (+H20)  110 — 115°  [ hydrochloride , 
m.  p.  206 — 208°  (decomp.)].  The  base  contains  a  double  linking; 
it  is  converted  by  acetic  anhydride  or  phthalic  anhydride  into  the 
diacetyl  or  phthaloyl  compound  described  above  and  by  phenyl¬ 
hydrazine  into  the  substance  C28H25N3.  It  is  also  obtained  by 
the  action  of  concentrated  hydrochloric  acid  on  2-benzylhydrindone- 
phenylhydrazone.  It  therefore  appears  that  the  base  C22H17N  is 
formed  primarily  from  the  phenylhydrazone  by  a  type  of  indole 

Qjj _ CH'CHPh^^ 

synthesis  and  the  constitution  i  2  Y _ |  is  assigned  to  it, 

C6H4*C - N\/ 

since  the  benzyl  group  appears  to  be  involved.  Subsequent 
addition  of  phenylhydrazine  yields  the  compound  C28H25N3. 

H.  W. 

Condensation  of  Aldehydes  with  Methyl  Ethyl  Ketone. 

H.  Ryan  and  J.  J.  Lennon  ( Proc .  Roy.  Irish  Acad.,  1925,  37  B, 
27 — 36 ;  cf.  Harries  and  Muller,  A.,  1902,  i,  295 ;  Ryan  and  Dunlea, 
A.,  1915,  i,  416). — a-Phenyl-J3-methyl-Aa-buten-y-one  condenses  with 
benzaldehyde  in  alkaline  media  yielding  3  :  4  -  diphenyl  -  o -methyl -  A2 - 
cyclopenten-l-one,  m.  p.  57 — 58-5°,  dibromide,  m.  p.  136 — 137°, 
which  on  treatment  with  acid  yields  3  :  4-diphenyl-5-methyl-A3- 
cycZopenten-l-one  (Japp  and  Meldrum,  T.,  1901,  79,  1033).  Both 
these  compounds  on  further  condensation  with  benzaldehyde  yield 
2-benzylidene-3  :  4-diphenyl-5-methyl-A3-cyc?openten-l-one  (Ryan 
and  Devine,  A.,  1916,  i,  654).  Anisaldehyde  condenses  with  a- 
phenyl-(3-methyl-Aa-buten-y-one,  giving  4-phenyl-3-anisyl-5-methyl- 
A2-oyc\openten-l-one,  m.  p.  120 — 121°,  which  in  turn  condenses 
with  anisaldehyde,  giving  4-phenyl-3-anisyl-2-anisylidene-5-methyl- 
A3-cyclopenten-l-one,  m.  p.  97-5 — 98*5°.  a-Phenyl-|3-methyl-Aa- 
buten-y-one  condenses  with  piperonal,  yielding  3-piperonyl-4-phenyl- 
5-methyl-A2-cyc\openten-l-one,  m.  p.  113 — 114°,  which  gives  2- 
piperonylidene-4-phenyl-3-anisyl-5-methyl-Az-cyclopenten-l-one.  m.  p. 
225—226°.  L.  F.  H. 

Photodimerides  of  Derivatives  of  y-Ketopentadienes.  H. 

Stobbe,  E.  Farber,  and  F.  Ratt  (Ber.,  1925,  58,  [B],  1548 — 1553). — 
Bisdistyryl  ketone  (Praetorius  and  Korn,  A.,  1910,  i,  859)  is  readily 
depolymerised  to  distyryl  ketone  when  heated  somewhat  above 
248°,  treated  with  concentrated  sulphuric  acid  at  the  atmospheric 
temperature,  with  moistened  trichloroacetic  acid  at  25°,  or  exposed 
to  the  light  of  the  mercury  vapour  lamp.  Di-^-methoxystyryl 
ketone  is  also  polymerised,  whereas  its  additive  compound  with 
uranyl  chloride  (Praetorius  and  Korn,  loc.  cit.)  or  with  stannic 
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chloride,  m.  p.  173°,  does  not  appear  to  yield  a  dimeride  when 
exposed  to  light.  Towards  chemical  reagents,  the  methoxy  com¬ 
pound  appears  also  to  be  more  stable  than  distyryl  ketone. 

Methyl  y-ketopentadienedicarboxylate  (cf.  Straus,  A.,  1904,  i,  851) 
is  readily  converted  by  light  into  a  dimeride,  m.  p.  239 — 240°, 
which  is  not  oxidised  by  permanganate  and  does  not  absorb  bromine 
,  +  ...  ..  C02Me-CH-CH-C0-CH-CH*C02Me 

and  to  winch  the  const.tut.on  c022Me.JH.iH;CO-AH-6H-CO^Ie 

is  therefore  assigned.  Under  analogous  conditions,  ethyl  y-keto- 
pentadienedicarboxvlate  appears  to  suffer  profound  oxidative  fission. 

H.  W. 


Polymerisation  of  Cinnamylideneacetophenone  Derivatives. 

M.  Giua  ( Gazzetta ,  1925,  55,  567—576;  cf.  A.,  1921,  i,  730).— In 
aqueous-alcoholic  solution,  under  the  influence  of  sodium  hydroxide, 
cinnamaldehyde  condenses  with  m-nitroacetophenone  to  give 
cinnamylidene-m-nitroacetophenone,  m.  p.  135 — 136° ;  its  tetrabromide, 
m.  p.  203 — 204°  (decomp.),  is  also  described.  Similarly,  p -methoxy - 
cinnamylidene-m-nitroacetophenone,  m.  p.  157 — 158°,  is  prepared. 
When  a  10%  chloroform  solution  of  the  last  compound  was  exposed 
for  15  days  to  sunlight  or  to  ultra-violet  rays  from  a  mercury 
vapour  lamp  for  12  hrs.,  a  semi-solid  substance  was  obtained  which 
slowly  became  a  resin  with  a  fracture  like  that  of  colophony;  it 
melted  at  65 — 70°,  swelling  up.  In  this  resinification  cinnamylidene- 
m  -nitroacetophen  one  resembles  cinnamylidene-p-aminoaceto- 
phenone,  but  is  in  contrast  with  cinnamylideneacetophenone, 
which,  under  the  action  of  light,  polymerises  (Stobbe  and  Rucker, 
A.,  1911,  i,  385).  Although  at  present  no  general  hypothesis  is 
advanced,  it  is  suggested  that  the  groups  -N02  and  -NH-COMe 
act  as  resinophores. 

[With  G.  Guastalla.] — The  binary  systems  of  cinnamylidene¬ 
acetophenone  with  the  following  substances  are  described  :  o-  and 
p-chloronitrobenzene,  p-bromonitrobenzene,  m-dinitrobenzene, 
1:2: 4-bromodinitrobenzene,  p-aminoacetophenone,  and  thymo- 
quinone.  From  their  study  it  is  concluded  that  cinnamylidene¬ 
acetophenone  forms  additive  compounds  only  with  polynitro 
aromatic  derivatives  (cf.  Giua,  A.,  1916,  i,  205).  W.  E.  E. 

Glucosides  of  Chalkones  [Phenyl  Styryl  Ketones].  G. 

Bargellini  and  P.  Leone  (Atti  R.  Accad.  Lined,  1925,  [vi],  2, 
35 — 39;  cf.  A.,  1915,  i,  19,  62). — By  the  condensation  of  various 
aromatic  aldehydes  with  p-hydroxyacetophenone  glucoside  (piceol) 
(cf.  Tanret,  A.,  1894,  i,  616),  the  following  chalkone  glucosides 
with  the  glucose  residue  in  the  place  of  the  hydroxylic  hydrogen 
of  the  hydroxyacetophenone  have  been  obtained. 

The  glucoside  of  4 -hydroxy phenyl  styryl  ketone, 

CHPh:cn-co-c6H4-o*c6Hno5, 

prepared  from  benzaldehyde  and  tetra-acetylpiceol,  m.  p.  195°; 
glucoside  of  ^-hydroxy phenyl  ^-methoxy styryl  ketone,  from  anis- 
aldehyde,  m.  p.  183° ;  glucoside  of  4 -hydroxyphenyl  4- hydroxy -3- 
methoxystyryl  ketone,  C22H2409,  from  vanillin,  m.  p.  193° ;  glucoside 
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of  4 -hydroxyphenyl  3  : 4-dioxymethylenestyryl  ketone,  C22H2209-fH20, 
from  piperonaldehyde,  m.  p.  181° ;  glucoside  of  4-hydroxy  phenyl 
furfurylidenemethyl  ketone  (-f-H20)  (all  the  preceding  are  yellow) ; 
glucoside  of  p -hydroxyphenyl  cinnamylidenemethyl  ketone,  from 
cinnamaldehyde,  m.  p.  185°.  T.  H.  P. 


Interaction  of  Ethyl  Acetoacetate  and  o-Hydrcxydistyryl 
Ketones.  II.  I.  M.  Heilbron,  T.  A.  Forster,  and  A.  B.  Whit¬ 
worth  (J.  Chem.  Soc.,  1925, 127,  2159—2167 ;  cf.  A.,  1924,  i,  1323). 
— In  the  condensations  examined,  cycZohexenones  alone  are  formed. 
The  action  of  potassium  hydroxide  on  an  alcoholic  solution  of 
4'-dimethylamino-2-hydroxydistyryl  ketone  and  ethyl  acetoacetate 
gives  ethyl  3-p-dimethylaminophenyl-5-o-hydroxystyryl~A5-cyc\ohexen- 

C02Et-(I)H-C0-f|H 


l-one-2-carboxylate, 


Me,N*C6H4*CH*CH0,*C*CH!CH*C(.HvOH 


(I), 


m.  p.  196°  (4-C2H5*OH,  +C6Ifr!,  and  anhydrous).  By  oxidation 
it  yields  salicylic  acid.  The  acid,  m.  p.  225°,  obtained  by  alkaline 
hydrolysis,  on  boiling  with  acetic  acid  and  dilute  sulphuric  acid  is 
converted  into  3-’p-dimethylaminophenyl-5-o-hydroxystyryl-A5-eyclo- 
hexen-l-one,  m.  p.  232°.  Methylation  of  (I)  in  acetone  solution 
(T.,  1921,  119,  1500)  gives  ethyl  3-y>-dimethylaminophenyl-5-o- 
methoxystyryl- A5-cy  c\ohexen-\-one-2-carboxylate  (II),  m.  p.  164°. 
4  : 4,-Tetramethyldiaminodistyryl  ketone  and  ethyl  acetoacetate 
condense  similarly,  giving  ethyl  3-p-dimethylaminophenyl-5-p-di - 
methylaminostyryl-A5-cyc\ohexen-\-one-2-carboxylate,  m.  p.  174 — 175° 
(phenylhydrazone,  m.  p.  239°),  whilst  from  p-dimethylaminostyryl 
methyl  ketone  is  obtained  ethyl  3-p-dimethylaminophenyl-5-methyl- 
cyc\ohexan-5-ol-l-one-2-carboxylate,  m.  p.  149°  ( phenylhydrazone , 
m.  p.  179°),  which  when  heated  with  alcoholic  sodium  hydroxide 
loses  water,  forming  ethyl  3-p-dimethylaminophenyl-5-methyl-A5- 
cyc\ohexen-l-one-2-carboxylate,  m.  p.  66°.  Thus  although  the  p-di- 
methylamino  group  is  normally  a  retarding  factor,  it  does  not 
necessarily  rule  out  the  structure  (I).  The  anomalous  behaviour 
is  connected  with  the  peculiar  activity  of  the  ketone  :  with  4'-di- 
methylamino-2-hydroxy-4-methoxydistyryl  ketone,  in  which  the 
“  active  ”  properties  are  suppressed,  ethyl  acetoacetate  yields 
3-(2  '-hydroxy  -  4'-  methoxy)phenyl  -  5  -  p  -  dimethylaminostyryl-  A5  -  cyclo- 
hexen-l-one,  m.  p.  218°,  in  which  the  carbethoxyl  group  is  eliminated, 
but  the  “  active  ”  compound  4'-dimethylamino-2-hydroxy-3- 
methoxydistyryl  ketone  gives  ethyl  3 -p-dimethylaminophenyl-o  -(2'- 
hydroxy-3'-methoxy)styryl-A5-cyclohexen-l-one-2-carboxylate,  m.  p. 
197 — 198°,  and  similarly  4,-dimethylamino-2-hydroxy-5-methoxy- 
distyryl  ketone  gives  ethyl  3-p-dimethylaminophenyl-5-(2'-hydroxy- 
5'-methoxy)styryl-A5-cyclohexen- l-one-2-carboxylate,  m.  p.  196 — 197° 
(4-C6H6),  which  is  converted  by  aqueous  pyridine  into  3-{2' -hydroxy - 
i')'-methoxy)phenyl-5-p-dimethylaminostyryl-Ab-cyc\ohexen-\-one,  m.  p. 
250°.  With  4,-dimethylamino-2-methoxydistyryl  ketone  two  iso- 
merides  have  been  isolated,  of  which  one  is  (II),  and  the  other  is 
ethyl  3-o-methoxyphenyl-5-p-dimethylaminostyryl-As-cyclohexen- 1  -one- 
2-carboxylate,  m.  p.  114°,  which  is  formed  by  the  normal  reaction; 
it  is  converted  by  the  action  of  sodium  ethoxide  and  methyl  iodide 
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into  ethyl  l-methoxy-S-o-methoxyphenyl-S-p-dimethylaminostyryl-fc1  '■ 5- 
cyclohexadiene-2-carboxylate,  m.  p.  148°. 

The  point  at  which  ethyl  acetoacetate  enters  the  molecule  must 
depend  largely  on  the  polar  character  of  the  substituent  groups 
and  their  effect  on  the  doubly- conjugated  system.  Steric  influences 
may  play  a  part  in  determining  the  position  taken  by  the  entering 
group.  Thus  ethyl  acetoacetate  may  cause  the  co-ordinated  cis- 
form  of  4'-dimethylamino-2-hydroxydistyryl  ketone  to  undergo 
transformation  into  a  ^rems-isomeride.  On  the  other  hand,  this 
ketone  with  ethyl  cyanoacetate  gives  y-p-dimethylaminocinnamoyl- 
fi-o-hydroxyphenylpropane-ocot'-dicarboxylic  acid,  m.  p.  220°;  treat¬ 
ment  of  the  acid  with  potassium  hydroxide  gives  p-dimethylamino- 
benzaldehyde  but  no  trace  of  salicylaldehyde.  F.  M.  H. 


Derivatives  of  Indandione  and  Di-indone.  I.  Mechanism 
of  the  Condensation  of  Indandione  with  Aldehydes.  D. 

Radulescu  and  V.  Georgescu  (Bull.  Soc.  chirn.,  1925,  [iv],  37, 
1069 — 1078). — The  course  of  the  condensation  of  indandione  with 
aldehydes  varies  both  with  the  nature  of  the  aldehyde  and  with 
the  condensing  agent  employed.  Aliphatic  aldehydes  in  the  pres¬ 
ence  of  potassium  hydroxide  yield  the  di-indandionylmethane  (I), 

R*CH(^CH<^q>C6H4^  ,  and  the  condensation  product  of  the 

di-indone  with  the  aldehyde  (II),  C6H4<Cqq^CIC<Cq^^|^^CO. 
The  mechanism  of  the  reaction  in  these  cases  is  represented  : 

(1)  2C6h4<£°>ch2+o:chr  — y  CeH4<™>0:CHR  — >  (I). 

(2)  2C6H4<^>CH2->CeH4<^0>C:C<^!>CO  (II). 


The  rate  of  formation  of  the  di-indone  is  normally  very  great  and 
hence,  except  when  the  rate  of  formation  of  the  indogenide, 
CO 

c6h4<  C->C:CHR,  is  also  high,  the  main  reaction  products  will 

be  the  condensation  products  of  the  di-indone  with  the  aldehyde 

or  with  the  mdogen.de,  *• 

With  aromatic  aldehydes,  the  indogenide  can  add  a  molecule  of 
water  at  the  double  linkage,  yielding  a  carbinol 

C6H4<cO>CH*CHR’QH, 

and  in  the  presence  of  potassium  hydroxide  this  reaction  pre¬ 
ponderates.  In  the  presence  of  piperidine,  this  addition  does  not 
take  place  and  the  main  product  is  the  indogenide.  More  complex 

condensation  products  of  the  type  V  .  ...  have 


C6H4-c:cr-ch:c-co 

also  been  isolated.  Benzaldehyde  and  indandione  in  nitrobenzene 
at  110 — 120°  yield  a  fraction  insoluble  in  alcohol  consisting  of 
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benzylidenedi-indone,  C6H4<QQ>C.’C<CQ^g^!>CO,  m.  p.  235°, 

co— (?==c-c6h4 

a  truxenequinone,  C6H4*C.'C — CICXjO  ,  m.  p.  above  300°,  and  a 

CO-C6H4 

soluble  fraction  containing  benzylideneindandione,  m.  p.  151 — 
152°  (Wislicenus,  A.,  1889,  1067 ;  1894,  i,  133),  together  with 
(yield  45 — 50%)  the  carbinol,  phenylindandionylmethyl  alcohol , 

CgH^^Q^CH’CHPh'OH,  m.  p.  158°  ( potassium  salt,  red,  phenyl- 

urethane,  m.  p.  154 — 155°).  The  benzylideneindandione  is  obtained 
in  70 — 75%  yield  by  condensation  in  glacial  acetic  acid,  whilst  in 
alcoholic  potassium  hydroxide  the  yield  of  carbinol  is  almost 
quantitative.  On  heating  in  benzene  or  toluene,  the  carbinol  is 
converted  into  the  indogenide,  whilst  concentrated  sulphuric  acid 
converts  it  quantitatively  into  benzylideneindandione.  The  corre¬ 
sponding  carbinols  obtained  from  the  nitro-,  hydroxy-,  alkoxy-,  and 
amino-benzaldehydes  are  unstable  and  can  only  be  isolated  as 
their  salts.  The  potassium  salt  of  m-nitrobenzylideneindandione 
is  described. 

Formaldehyde  and  indandione  in  the  presence  of  potassium 

hydroxide  yield  di - inda ndion ylmethane,  CH2^CH<Cqq>C6H4^  ,  m.  p. 

201 — 202°.  The  disodium  salt,  C19H10O4Na2,  and  the  barium  salt, 
C19H10O4Ba,  are  described.  Similarly,  acetaldehyde  and  indandione 

in  pyridine  yield  ccx-di-indandionylethane,  ^C6H4<Cqq^>CH  j  CHMe, 

m.  p.  226 — 227°  ( tetraoxime ,  m.  p.  243 — 245°),  but  acetone  is  the 
only  ketone  which  condenses  with  indandione,  yielding  in  the 
presence  of  alcoholic  potassium  hydroxide  (3  [i-di-indandionyl- 

propane,  CMe2^CH<C£Q^>C6H4^  ,  yellow,  m.  p.  118 — 119°,  giving 

green  solutions  in  aqueous  alkalis. 

CO 

Disubstituted  indandiones  of  the  type  C6H4<Cqq^>CR2  do  not 

react  with  phenylhydrazine,  whilst  monosubstituted  indandiones 
give  coloured  hydrazines  with  reducing  properties.  Thus  di- 
indandionylmethane  yields  the  phenylhydrazine. 

CH2(c<^H.NHph)>C6H4)2, 

m.  p.  215 — 216°,  whilst  with  hydrazine  hydrate  it  yields  the  yellow 

hydrazonium  salt,  ^^>C6H4^  ,  m.  p.  181 — 182°. 

Hydroxylamine  yields  a  mixture  of  insoluble  tri-  and  tetra-oximes, 
m.  p.  235°,  exploding  at  temperatures  a  little  above  the  m.  p. 

K.  B. 

Derivatives  of  Indandione  and  Di-indone.  II.  Condens¬ 
ation  Products  of  Aldehydes  with  Di-indone.  D.  Radtjlesctj 
and  V.  Georgescu  {Bull.  Soc.  chim.,  1925,  [iv],  37,  1187 — 1194). — 
Indandione  and  di-indone  yield  the  same  condensation  products 
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with  aliphatic  aldehydes,  the  rate  of  condensation  of  the  aldehyde 
with  indandione  being  negligible  in  comparison  with  the  rate  of 
auto-condensation  of  the  latter.  With  formaldehyde  in  the  presence 
of  alkali  the  product  in  both  cases  is  bisdi-indonylmethane, 

/ 9 6^4  9^  9A  90N)  CH0,  an  olive  powder,  m.  p.  239°,  whilst  with 

VCO— C=C - CH/2  2  v  v 

excess  of  alkali  indandionyldi-indonylmethane, 

c6h4-co  90*96h4  90-c6h4 

CO— CH-CH2*CH*C==C— CO  ’ 

greenish-yellow  needles,  m.  p.  210 — 212°,  is  also  produced,  through 
the  action  of  alkali  on  the  bisdi-indonylmethane.  With  phenyl- 
hydrazine  in  methyl  alcohol  the  latter  yields  the  dihydrazino 
derivative  of  di-indandionylmethane,  m.  p.  217 — 219°,  and  the 
hydrazone  of  indandione.  In  the  presence  of  tertiary  or  secondary 
bases,  the  aromatic  alcohols  yield  the  corresponding  di-indogenides, 
whilst  with  alkalis  the  aryldi-indonylmethanols  are  formed.  With 
excess  of  diketone  in  the  presence  of  pyridine,  the  condensation 
yields  products  of  the  type  of  methenylbisindandione  (Errera, 

A.,  1903,  i,  265, 854),  C6H4<^>C:CH-CH<^>C6H4.  Indandi¬ 


one  or  di-indone  condenses  with  propaldehyde  in  the  presence 
of  pyridine,  yielding  propylidenedi-indone, 

m.  p.  256 — 257°,  which  gives  a  green  colour  with  alkalis  and  on 
warming  is  converted  into  5-methyl-o-tTa,ns-fluoracenedione 


CO~C==rr(>C6H4 

CGH4-C:CMe-CH:C-CO  ’ 

m.  p.  290 — 291°,  also  obtained  directly  from  propaldehyde  and 
di-indone  or  indandione  by  subsequent  warming  of  the  condensation 
product.  Similarly,  benzaldehyde  with  di-indone  in  the  presence 
of  pyridine  yields  benzylidenedi-indone,  greenish-violet  needles,  m.  p. 
235°,  and  in  the  presence  of  potassium  hydroxide  phenyldi-indonyl- 

carbmol,  i  i  ,  yellow  powder,  m.  p.  238  with 

decomp,  to  benzylidenedi-indone.  With  4  mols.  of  indandione  in 
the  presence  of  pyridine  phenylindandionyldi-indonylmeihane, 


yellow  powder,  m.  p.  303°,  is 


90-96H4 

c8H4o2:cH-CHPh-CH-c:c:c8H4o2’ 

formed.  The  same  compound  is  obtained  by  the  action  of 
indandione  on  benzylideneindandione  in  boiling  alcohol  in  the 
presence  of  piperidine.  Di-indandionylmethane  is  not  attacked  by 
boiling  acetic  anhydride  and  does  not  undergo  the  typical  tetra- 
ketone  dehydration  to  pyrone  derivatives.  On  boiling  with  nitro¬ 
benzene  or  on  atmospheric  oxidation  in  alkaline  solution,  it  is 
converted  almost  quantitatively  into  methenylbisindandione,  whilst 
with  sulphuric  acid  in  glacial  acetic  acid  it  yields  a  substance, 
C38H2207,  canary-yellow,  m.  p.  180 — 181°,  +1C2H402,  lemon- 
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yellow  needles,  m.  p.  234°,  which  is  provisionally  regarded  as 
ankydrobisdi-indandionylmethane, 

c6h4.co 

(CgH4o2:cH)2c:c — ch-ch2-ch:c8h4o2' 

Di-indone  and  indandione  combine  slowly  in  pyridine  to  give  the 
truxenequinone,  m.  p.  above  300°,  mentioned  in  the  preceding 
abstract.  R.  B. 

Simplest  O-Alkyl  Ethers  of  Benzoylacetone  and  Phenyl- 
methyli'sooxazole.  C.  Weygand  [with  L.  Frieling]  (Ber.  1925, 
58,  [JS],  1473 — 1482). — The  product  of  the  action  of  ferric  chloride 
on  benzoylacetone  and  ethyl  orthoformate  is  converted  by  hydroxyl- 
amine  into  the  phenylmethylisooxazole,  m.  p.  68°,  together  with 
products  of  lower  m.  p. ;  the  phenylmethyltsooxazole,  m.  p.  42°, 
described  by  Claisen  (A.,  1907,  i,  940)  could  not  be  isolated.  Since 
this  isooxazole  is  also  obtained  from  the  undoubted  0- ether, 
CPh(OEt).‘CHAc  (Ruhemann  and  Watson,  T.,  1904,  85,  464,  1180), 
this  constitution  must  be  ascribed  also  to  Claisen’s  condensation 
product  instead  of  the  formula,  CHBz.'CMe-OEt,  adopted  by  Claisen. 
The  ether,  CPh(OMe).'CHAc,  b.  p.  148 — 149°/13  mm.,  is  obtained 
by  the  interaction  of  styryl  methyl  ketone  dibromide  and  sodium 
methoxide,  phenylacetylacetylene  and  methyl  alcohol,  benzoyl¬ 
acetone  and  diazomethane,  benzoylacetone  and  methyl  ortho¬ 
formate,  and  the  sodium,  salt  of  benzoylacetone  and  methyl  sulphate ; 
its  constitution  is  established  by  its  conversion  by  ozone  into 
methyl  benzoate.  The  known  O-alkyl  ethers  of  benzoylacetone  are 
therefore  derived  from  the  enolic  form  of  benzoylacetone  established 
by  Scheiber  and  Herold  (A.,  1914,  i,  927). 

The  course  of  the  action  of  hydroxylamine  on  benzoylacetone 
O-alkyl  ethers  depends  somewhat  on  the  nature  of  the  medium ; 
in  neutral  or  faintly  alkaline  solution  a  product,  m.  p.  81 — 82°,  is 
occasionally  obtained  instead  of  phenylmethyh’sooxazole,  m.  p.  68°. 
Claisen’s  phenylmethyKsooxazole,  m.  p.  42°,  b.  p.  234°,  appears 
to  be  formed  by  the  action  of  hydroxylamine  on  phenylacetyl¬ 
acetylene  in  faintly  alkaline  solution ;  its  constitution  has  not  been 
elucidated.  H.  W. 

2-Chloro-3  :  5-dinitrobenzamide.  E.  de  B.  Barnett  (Ber., 
1925,  58,  [JB],  1610 — 1611). — 2-Chloro-3  :  5-dinitrobenzoic  acid  is 
converted  by  thionyl  chloride  into  the  corresponding  chloride, 
from  which  the  amide,  m.  p.  180°,  and  the  anilide,  m.  p.  177°,  are 
obtained.  1 : 2'-Chloro-S'  :  5'-dinitrobenzamidoanthraquinone,  m.  p. 
278°,  and  2  : 2'-chloro-Z'  :  5'-dinitrobenzamidoanthraquinone,  m.  p. 
302°,  are  obtained  from  the  respective  bases  and  the  acid  chloride 
in  the  presence  of  tetrachloroethane  and  quinoline.  H.  W. 

Preparation  and  Properties  of  l-Benzamido-2-rnethyl- 
anthraqxrinone.  W.  H.  Beisler  and  J.  L.  Bray  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2371 — 2373). — l-Benzamido-2-methylanthra- 
quinone,  yellow,  m.  p.  200 — 202°,  is  obtained  in  30%  yield  by 
benzoylation  of  1 -amino-2 -methylanthraquinone  in  toluene  in  the 
presence  of  sodium  carbonate.  It  is  readily  hydrolysed  by  concen- 
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trated  sulphuric  acid,  but  not  by  hydrochloric  acid.  From  a 
hyposulphite  vat  it  dyes  lemon-yellow  shades  on  cotton  and  arti¬ 
ficial  silk,  but  possesses  less  affinity  for  textile  fibres  than  1-benz- 
amidoanthraquinone.  Nitrogen  in  the  substance  cannot  be  deter¬ 
mined  by  the  Dumas  method.  R-  B. 

Substituted  o-Benzoylbenzoic  Acids  and  the  Corresponding 
Anthraquinones.  0.  It.  Qttayle  and  E.  E.  Reid  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  2357—2361 ;  cf.  A.,  1924,  i,  965).— The  con¬ 
densation  of  phthalic  anhydride  with  m-fluorotoluene,  o-  and 
p-fluoro-  and  o-chloro-ethylbenzene,  m-diethyl-,  m-di-isopropyl-, 
and  cycZohexyl-benzene  has  been  investigated.  m-Fluorotoluene 
yields  a  mixture  of  isomerides  the  predominating  one  of  which 
is  readily  obtained  pure.  Since  the  para-orienting  influence  of  the 
methyl  group  is  greater  than  that  of  fluorine  (Swarts,  Rec.  trav. 
chim.,  1915,  34,  131),  this  is  regarded  as  2-fiuoroA-methylbenzoyU 
o-benzoic  acid.  The  corresponding  chloro-  and  bromo-toluenes 
yield  similar  mixtures,  but  the  acids  could  not  be  obtained  in  a 
state  of  purity.  With  o-fluoroethylbenzene  and  o-chloroethyl- 
benzene,  the  chief  product  is  the  3-fluoro-  or  3-chloro-4-ethyl- 
benzoyl-o-benzoic  acid.  The  fluorine  derivative  yields  an  anthra- 
quinone  on  dehydration,  but  the  chlorine  derivative  does  not. 
These  constitutions  are  deduced  from  the  behaviour  of  o-chloro- 
toluene  (A.,  1908,  i,  994;  1914,  i,  413)  and  o-fluorotoluene  (Hahn 
and  Reid,  loc.  cit.).  Whilst  p-fluoroethylbenzene  readily  yields 
5-fluoro-2-ethylbenzoyl-o-benzoic  acid,  p-iodotoluene  yields  an  acid 
containing  only  a  trace  of  iodine.  A  sample  of  diethylbenzene  in 
which  the  m-isomeride  probably  predominates  yielded  a  diethyl- 
benzoyl-o-benzoic  acid  which  was  probably  a  mixture  of  isomerides, 
but  gave  on  dehydration  a  diethylanthraquinone,  m.  p.  83 — 85°, 
probably  the  1  : 3-isomeride.  Diisopropylbenzene  behaves 
similarly,  both  the  acid  and  anthraquinone  being  apparently 
mixtures  of  isomerides.  cycZoHexylbenzene  yields  p-cyclo hexyl- 
benzoyl-o-benzoic  acid,  m.  p.  166 — 167°,  which  was  purified  with 
difficulty  and  could  not  be  converted  into  an  anthraquinone. 
Attempts  to  obtain  4-nitrobenzoyl-o-benzoie  acid  by  nitration  and 
subsequent  oxidation  of  benzyl-o-benzoic  acid  yielded  a  mixture  of 
mono-  and  di-nitro-acids  from  which  the  dinitro-acid  (probably 
2'  :  6-dinitrobenzyl-o-benzoic  acid),  m.  p.  163 — 164°,  was  isolated 
and  oxidised  to  2'  :  6-dinitrobenzoyl-o-benzoic  acid,  m.  p.  201°,  with 
chromic  and  acetic  acids.  Heating  with  23%  fuming  sulphuric  acid 
and  boric  acid  at  150°  converts  this  into  1  :  8-dinitroanthraquinone, 
m.  p.  310°.  Attempts  to  condense  naphthalic  anhydride  with 
benzene  were  unsuccessful.  2-Fluoro-4-methylbenzoyl-o-benzoic 
acid,  m.  p.  129°,  with  10  parts  of  concentrated  sulphuric  acid  yields 
4:-fluoro-2-methylanthraquinone,  m.  p.  135-5 — 137°.  o- Fluor oethyl- 
benzene,  b.  p.  136 — 137°,  d°0  1-002,  obtained  by  Holleman’s  method 
(A.,  1904,  i,  232,  486),  yields  3-fluoro-4-ethylbenzoyl-o-benzoic  acid, 
m.  p.  120°,  from  which  3-fluoro-2-ethylanthraquinone,  m.  p.  110°, 
is  similarly  obtained.  p-Fluoroethylbenzene,  b.  p.  141°,  d jj  0-994; 
5-fluoro-2-ethylbenzoyl-o-benzoic  acid,  m.  p.  210 — 220°,  and  4 -fluoro- 
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1  -ethylanthraquinone,  m.  p.  80 — 82°,  are  analogously  obtained. 
3-Chloro-4:-ethylbenzoyl-o-benzoic  acid  has  m.  p.  105°.  R.  B. 

Perylene  Dyes.  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  412120;  from  Chem.  Zentr., 
1925,  i,  2664).— 1  :  1'-  Dinaphthyl  -  3  :  4  :  3'  :  4'- 
diquinone,  3  :  3'  :  4  :  4'-tetrahydroxy-l  :  l'-dinaph- 
thyl,  or  dinaphthyldiquinhy drone  on  heating  with 
aluminium  chloride  at  130 — 150°  yields  a  vat  dye 
(annexed  formula)  dyeing  bluish-black  shades  on 
cotton. 

R.  B. 

Camphor  Series.  V.  S.  Komatsu  and  M.  Kurata  (Mem. 
Coll.  Sci.  Kyoto,  1925,  9  [ A ],  23 — 28). — When  Z-menthone  is  passed 
slowly  through  a  glass  or  silica  tube  at  300°,  up  to  7%  inversion  to 
the  cZ-form  takes  place,  whereas  in  presence  of  reduced  copper  at 
200°,  more  than  50%  of  the  d-form  is  produced.  With  the  same 
catalyst  at  300°,  Z-menthone  yields  70%  of  thymol,  22%  of  cymene, 
and  3%  of  menthene.  Reduced  copper  apparently  catalyses  the 
keto-enolic  change  in  Z-menthone,  especially  at  high  temperatures. 

B.  W.  A. 

Action  of  Potassium  Cyanide  on  Pernitroso  Derivatives. 

M.  Passerini  ( Gazzetta ,  1925,  55,  559 — 567). — In  hot  aqueous 
alcoholic  solution,  potassium  cyanide  quickly  combines  with 
pernitrosocamphor,  giving  the  potassium  compound  of  6 -cyano- 
camphane-Q-nitrosohydroxylamine,  C10H16(CN)*N2O2H ;  the  latter 
is  itself  obtained,  by  the  action  of  mineral  acid  on  the  potassium 
compound,  as  an  unstable,  strongly  acidic  substance,  giving  copper 
and  silver  salts.  It  does  not  respond  to  the  Liebermann  test  or 
to  that  of  Thiele  and  Lachmann.  At  85°,  it  loses  nitrous  oxide, 
giving  a  neutral  substance,  possibly  camphor  cyanohydrin,  m.  p. 
209 — 210°.  Heated  for  a  short  time  with  a  little  strong  hydro¬ 
chloric  acid,  this  compound  is  transformed  into  the  corresponding 
amide,  m.  p.  198°,  which,  after  80  hrs.’  boiling  with  strong  hydro¬ 
chloric  acid,  gives  two  acids  of  the  formula,  C%H1602,  m.  p.  90—92° 
and  157 — 158°,  respectively.  The  action  oi  40%  sulphuric  acid 
on  the  cyanohydrin  produces  another  pair  of  acids,  isomeric  with 
the  former,  m.  p.  108 — 110°  and  137 — 138°,  respectively.  Although 
the  empirical  formula  of  these  four  acids  suggests  that  they  are 
bornylenecarboxylic  acids,  their  stability  towards  potassium 
permanganate  militates  against  this  conclusion.  As  described 
above,  6-cyanofenchane-Q-nitrosohydroxylamine  and  its  potassium 
and  silver  compounds  were  also  obtained.  The  first  decomposes 
at  83 — 84°  with  evolution  of  nitrous  oxide,  giving  as  chief  product 
a  substance,  m.  p.  166 — 168°,  having  [a]!®'5  -)-15T20  (in  alcohol), 
which  is  thought  to  be  fenchone  cyanohydrin,  and  a  small  quantity 
of  an  isomeride,  m.  p.  100 — 102°,  having  [a]$  -f  50-49°  (in  alcohol). 
From  these  compounds  ethereal  hydrogen  chloride  produces  the 
corresponding  amides,  m.  p.  170 — 172°  and  116 — 117°,  respectively. 
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The  action  of  hot  potassium  hydroxide  on  these  substances  causes 
evolution  of  ammonia  with  the  formation  of  acidic  substances  as 
yet  uninvestigated.  W.  E.  E. 

Stereochemical  Studies.  X.  I-O-Menthylthiourethanes. 

B.  Holmberg  and  W.  Rosen  (Ber.,  1925,  58,  [J3],  1834 — 1842). 
— Z-Menthol  is  treated  with  sodium  in  the  presence  of  xylene  at 
140 — 145°  and  subsequently  with  carbon  disulphide  at  30°,  whereby 
sodium  l-menthyl  dithiocarbonate  is  precipitated.  The  salt  is  con¬ 
verted  by  chloroacetamide  in  warm,  alcoholic  solution  into  the 
substance  CjoH^O’CS'S'C^-CO'NHg,  m.  p.  98 — 99°,  [a]D  —64-0° 
in  alcohol.  The  action  of  aqueous  ammonia  on  the  crude  product 
of  the  successive  action  of  carbon  disulphide  and  chloroacetamide 
on  Z-menthol  leads  to  the  formation  of  Z-O-menthylthiourethane, 
cioHi90-CS-NH2,  m.  p.  147  5 — 148-5°,  [a]D  -112-5°  in  alcohol, 
— 120-1°  in  benzene.  The  thiourethane  is  converted  by  hydrogen 
peroxide  in  part  into  Z-menthylurethane,  m.  p.  165 — 166°,  [a]D 
— 81-4°  in  alcohol,  —85-2°  in  chloroform,  but  mainly  into  a  sub¬ 
stance,  C22H3802N2S,  m.  p.  105 — 106°,  [a]D  —134-4°  in  benzene. 
1-0 -Menthyl-N-methylthiour ethane,  m.  p.  91 — 92°,  [a]D  — 106-0°  in 
alcohol,  — 114-1°  in  benzene,  \-0-menthyl-N-dimethylthiour  ethane, 
m.  p.  26-5 — 27°,  [a]D  — 107-7°  in  alcohol,  — 106-2°  in  benzene,  and 
the  corresponding  non-crystalline  ethyl  and  diethyl  derivatives  have 
also  been  prepared.  The  action  of  bromoacetic  acid  on  the 
Z-O-menthylthiourethanes  leads  to  the  formation  of  dextrorotatory 
menthyl  bromides,  whereas  previous  attempts  to  convert  Z-menthol 
into  the  corresponding  bromide  have  given  inactive  or  lsevorotatory 
products,  a  very  feebly  dextrorotatory  bromide  being  obtained 
only  by  the  action  of  phosphorus  pentabromide  on  Z-menthol. 
The  steric  uniformity  of  the  authors’  products  is  not  established,  but 
it  is  considered  probable  that  the  cZ-bromide  is  configurationally 
related  to  Z-menthol,  and  that  any  admixture  with  a  diastereo- 
isomeric  Z-bromide  is  due  to  subsequent  processes  in  the  change, 
which  does  not  proceed  very  smoothly.  H.  W. 

Relations  between  Organic  Ring  Systems  and  Unsatur¬ 
ation  Properties.  II.  B.  K.  Merejkovski  {Bull.  Soc.  chim., 
1925,  [iv],  37,  1174 — 1187). — On  treatment  of  the  pyrazoline  base 
obtained  from  carvenone  with  potassium  hydroxide  and  platinum- 
black  at  210 — 220°,  according  to  Kishner’s  method  (A.,  1913, 
i,  1163),  A3-menthene  ( nitrosochloride ,  m.  p.  118-5°)  is  obtained  in 
place  of  the  thujane  expected.  Similarly,  carvone  yields  mainly 
isolimonene  with  some  dipentene,  whereas  Kishner  (A.,  1913, 
i,  187)  only  observed  the  formation  of  Z-limonene.  c?/cZoPentenone 
on  analogous  decomposition  yields  only  cycZopentene  and  not 
dicycZopentene.  In  all  these  cases  the  formation  of  a  dicyclic  com¬ 
pound  would  involve  the  formation  of  a  second  ring  without  the 
addition  of  fresh  carbon  atoms  to  the  molecule,  an  addition  which 
is  characteristic  of  the  usual  methods  of  synthesising  dicyclic  com¬ 
pounds.  The  author  accordingly  formulates  the  rule  that  the 
existence  of  a  ring  system  in  a  molecule  opposes  the  formation  of 
a  second  ring  system,  unless  external  energy  is  supplied  to  the 
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system  in  the  form  of  additional  carbon  atoms.  The  dieyclic  com¬ 
pound  is,  however,  probably  formed  in  all  cases,  at  least  as  an 
intermediate  stage  in  Kishner’s  reaction.  In  the  cases  covered 
by  the  rule,  it  is  unstable  and  undergoes  rearrangement  to  the 
monocyclic  compound.  Accordingly,  it  is  suggested  that  the 
compound  obtained  by  Zelinski  and  Uspenski  by  the  action  of 
zinc  on  2  :  6-dibromo-4  :  4-dimethylcycZohexane  (A.,  1913,  i,  607) 
is  not  3  :  3-dimethyl-0  :  1  : 3  -dicyclohexa,ne  as  supposed,  the  latter 
being  unstable  and  isomerising  to  a  dimethylcycZohexene,  which 
with  its  reduction  products,  a  dimethylcycfohexane  or  a  trimethyl- 
cyc/opentane,  were  probably  the  compounds  actually  obtained. 

R.  B. 

Terpenes.  III.  Synthetic  Diterpenes  and  Polyterpenes. 

I.  Kondakov  and  S.  Saprikin  (Bull.  Soc.  chim .,  1925,  [iv],  37, 
1045 — 1069;  cf.  this  vol.,  i,  1163). — Pinene  obtained  from  different 
sources,  when  polymerised  by  treatment  with  acetic  and  sulphuric 
acids,  with  zinc  chloride,  benzenesulphonic  acid,  antimony  tri¬ 
chloride,  aluminium  iodide  or  chloride,  ferric  chloride,  or  boron 
trifluoride,  yields  diterpenes  apparently  identical  with  those  obtained 
from  pinene  and  a-terpineol  derivatives  by  the  Kondakov  method. 
Approximately  50%  of  the  pinene  polymerises  in  the  Bertram- 
Walbaum  process  (acetic  and  sulphuric  acids),  35 — 40%  being 
converted  into  dipen tene  and  10%  into  ethers  of  terpineol,  borneol, 
etc.  In  the  presence  of  camphene,  the  reaction  is  slower.  The 
diterpenes  have  b.  p.  varying  slightly  within  the  range  170 — 180°/ 
11  mm.,  d  0-920 — 0-937,  and  nD  1-515 — 1-521,  these  differences 
being  probably  due  to  varying  proportions  of  isomerides  or  to 
impurities  difficult  to  remove.  Diterpenes  obtained  from  mono- 
cyclic  terpenes  containing  two  double  bonds  closely  resemble  in 
physical  properties  the  diterpenes  obtained  from  pinene,  but  differ 
from  the  diterpenes  obtained  from  such  monocyclic  terpenes  as 
the  phellandrenes.  The  mechanism  of  formation  is  similar  in  both 
cases  and  these  synthetic  diterpenes  contain  the  fundamental 
structures  of  the  original  monoterpenes.  They  are  accordingly 
represented  by  structures  in  which  one  terpene  molecule  is  substi¬ 
tuted  through  a  single  carbon  linking  in  a  second  molecule.  The 
natural  diterpenes,  however,  are  hydrogenated  naphthalene  or 
phenanthrene  derivatives.  The  synthetic  diterpenes  are  colourless, 
almost  odourless  liquids  which  when  kept  graduallv  become  yellow 
through  oxidation.  They  are  insoluble  in  cold  hydroxvlic  solvents, 
but  dissolve  on  warming  and  are  readily  soluble  in  hydrocarbons. 
They  possess  valuable  solvent  properties  for  resins  etc.  At  low 
temperatures  they  combine  with  bromine,  but  the  products  rapidly 
decompose,  losing  hydrogen  bromide.  They  yield  no  definite 
crystalline  derivatives  with  the  hydrogen  halides,  but  the  diterpenes 
regenerated  from  such  derivatives  are  not  identical  with  the  original 
diterpenes.  At  high  temperatures,  they  are  decomposed  into 
monoterpenes.  On  oxidation,  they  do  not  yield  resin  acids,  the 
latter  substances  containing  either  a  naphthalene  or  a  phenanthrene 
ring.  It  is  possible  that  the  synthetic  diterpenes  contain  trimethyl- 
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ene  or  cyclobut&ne  rings.  Besides  the  diterpenes,  small  amounts  of 
triterpenes  and  tetraterpenes  are  formed.  Thus  the  action  of 
antimony  trichloride  on  Z-pinene  yields  also  a  triterpene,  b.  p.  250 — 
255°/ll  mm.,  aD  —1-3°,  d255  0-890,  whilst  in  the  polymerisation  of 
pinene  with  aluminium  chloride,  boron  trifluoride,  and  antimony 
trichloride,  small  quantities  of  tetraterpenes,  m.  p.  75 — 90°  (mainly 
75 — 80°),  have  been  obtained.  These  tetraterpenes,  which  are 
stable  and  do  not  oxidise  in  the  air,  give  no  crystalline  compounds 
and  only  indefinite  nitro  compounds  with  nitric  acid.  They  can 
be  used  in  place  of  colophony  in  the  preparation  of  varnishes, 
sealing-wax,  etc.  No  higher  polymerides  than  tetraterpenes  were 
obtained,  and  it  would  appear  that  chemical  polymerisation  gives 
less  complex  products  than  electro -synthesis.  The  diterpenes 
themselves  do  not  undergo  further  polymerisation,  and  it  is  only 
in  appearance  that  the  polyterpenes  resemble  colophony.  R.  B. 

Action  of  Formic  Acid  on  certain  Sesquiterpenes.  J.  M. 

Robertson,  C.  A.  Kerr,  and  G.  G.  Henderson  (J.  Chem.  Soc., 
1925,  127,  1944 — 1946). — (3-Caryophyllene,  b.  p.  118— 119°/9-7 
mm.,  nf,  1-5009,  df  0-9052  (dihydrochloride,  m.  p.  69°,  [a]],  +67-2° 
in  2-5%  ethyl-alcoholic  solution),  when  heated  with  formic  acid 
gives  the  formic  ester,  b.  p.  141 — 145°/10  mm.,  df  1-22,  nf  1-4967, 
[“Kei  —10-46°,  of  caryophyllene  alcohol  (yield  35%),  together  with 
hydrocarbons,  including  clovene,  showing  that  ring  closure  has 
been  effected  by  the  action  of  formic  acid.  Cadinene,  b.  p.  134 — 
136°/11  mm.,  df  0-9189,  n f  1-5079,  [a]^  —125°,  when  heated  with 
formic  acid  at  100°,  is  partly  converted  into  an  unsaturated  hydro¬ 
carbon,  C15H24,  b.  p.  118— 124°/9  mm.,  df  0-9086,  n]]  1-5010. 
Cedrene,  b.  p.  122 — 124°/9  mm.,  df  0-9361,  ri%  1-5005,  on  similar 
treatment  is  transformed  into  an  isomeric  unsaturated  hydro¬ 
carbon,  b.  p.  114 — 118°/9  mm.,  df  0-9333,  nf,  1-4988  (yield  50%), 
which  is  probably  tricyclic.  F.  M.  H. 

Apparently  New  Component  of  Oil  of  Lemon.  G.  Romeo 
(Annali  Chim.  Appl.,  1925,  15,  305 — 309). — Pure  oil  of  lemon, 
largely  freed  from  terpenes  by  concentration  in  a  vacuum  and 
subsequent  distillation  in  a  current  of  steam,  deposits  a  crystalline 
compound,  C10H18O2,3H2O,  m.  p.  58°  (hydrated)  or  69 — 71° 
(anhydrous),  b.  p.  260°  (slight  alteration),  [a]D  +39-26°.  The 
compound  decolorises  permanganate  and  bromine  water,  and  gives 
a  bright  red  coloration  with  concentrated  sulphuric  acid.  It  gives 
no  coloration  with  ferric  chloride  and  is  not  hydrolysed  by  alcoholic 
potassium  hydroxide,  but  reduces  ammoniacal  silver  nitrate  solu¬ 
tion  slightly.  When  heated  in  aqueous  solution  with  hydrochloric 
acid,  it  is  converted  into  a  liquid  isomeride.  T.  H.  P. 

Travancore  Essential  Oils.  VI.  Oil  from  Cymbopogon 
Ccesius,  Stapf.  (Inchi  Grass).  K.  L.  Motjdgill  (J.  Indian  Chem. 
Soc.,  1925,  2,  23 — 37). — The  flowers  and  leaves  of  the  grass  Cym¬ 
bopogon  Ccesius  from  the  Western  Ghats  of  South  Travancore  on 
steam  distillation  yield  a  sweet-smelling  oil  different  in  character 
from  oils  obtained  from  similar  grasses.  More  oil  is  obtained  from 
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the  leaves  than  from  the  flowers,  but  that  obtained  from  the  latter 
is  richer  in  sesquiterpene  constituents  and  has  a  lower  acetyl 
value.  The  oil  does  not  undergo  any  change  on  storage.  Repeated 
fractionation  shows  that  the  chief  constituents  of  the  oil  are 
Z-limonene,  Z-camphene,  Z-borneol,  Z-terpineol,  a  dicyclic  sesquiter¬ 
pene,  df  0-9064,  n™  1-5005,  — 12°  (a  liquid  dibromide  and  a 

monohydrobromide  are  described),  an  optically  inactive  sesquiterpene 
alcohol ,  b.  p.  147 — 149°/16  mm.,  which  was  not  obtained  in  the 
pure  state,  an  aldehyde,  b.  p.  92 — 94°/4 — 5  mm.,  a8D°  — 6-5°,  df 
0-9694,  n™  1-4980  (two  semicarbazones,  m.  p.  181°  and  164°,  were 
obtained),  which  gives  a  sodium  salt  of  a  sulphonic  acid  on  treatment 
with  sodium  hydrogen  sulphite,  together  with  esters  of  acetic  and 
butyric  acids  and  of  an  unsaturated  acid,  C16H20O2.  J.  W.  B. 

Oleo-resin  of  Indian  Valerian  Root.  K.  Bullock  ( Pharm . 
J.,  1925,  115,  122 — 125). — Indian  valerian  root  (probably  old) 
yielded,  on  moistening,  powdering,  and  extracting  with  light 
petroleum,  1-64%  of  extract,  containing  47-4%  of  oleo-resin  (i.e., 
material  soluble  in  70%  alcohol).  The  oleo-resin  contained  a  large 
proportion  of  free  acids,  including  valeric  (of  slight  positive  optical 
rotation,  probably  containing  a-methylbutyric  acid),  oleic,  linolenic, 
linoleic,  and  various  saturated  acids ;  and  8-8%  of  esters  (calculated 
as  bornyl  valerate).  The  part  of  the  original  extract  insoluble  in 
70%  alcohol  contains  a  liquid  hydrocarbon,  and  a  semi-solid  alcohol 
of  high  b.  p. ;  from  the  unsaponified  matter  an  acetyl  derivative, 
m.  p.  65-5—66-5°,  was  isolated.  B.  F 

Solutions  of  Lead  Resinates.  I.  C.  Coffignier  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  1078 — 1085). — Solutions  of  lead  resinates  in 
benzene,  turpentine,  and  “  white  spirit  ”  (d  0-780)  have  been 
examined  for  stability  for  periods  up  to  2  months.  The  resinates 
examined  were  obtained  by  fusing  colophony  with  5%  and  10% 
of  lead  oxide.  The  resinate  obtained  with  5%  of  lead  oxide  gives 
stable  solutions  in  benzene  and  in  turpentine,  but  in  the  latter 
case  slight  deposits  are  observed  in  10%,  15%,  and  20%  solutions, 
whilst  in  15%,  20%,  and  25%  solutions  a  tendency  to  assume  the 
colloidal  form  is  indicated  by  an  increase  in  the  viscosity,  varying 
directly  with  the  time  and  concentration  of  the  solution.  The 
solutions  in  “white  spirit  ”  show  no  alteration  of  viscosity,  but  become 
almost  colourless  and  give  rise  to  varying  deposits,  the  production 
of  which  persists  during  6  months,  and  it  appears  probable  that  in 
this  solvent  the  resinate  would  ultimately  separate  completely. 
In  dilute  solutions,  the  resinate  separating  is  less  acid  than  that 
remaining  in  solution,  but  its  acidity  decreases  further  when 
separating  from  more  concentrated  solutions.  The  separation  is 
less  marked  in  more  concentrated  solutions  and  a  25%  solution  is 
stable.  In  the  final  stages  of  the  separation,  the  more  acid  resinate 
is  that  precipitated.  Similar  results  were  obtained  with  resinate 
from  10%  of  lead  oxide,  but  in  this  case  turpentine  gives  the  most 
stable  solution,  although  the  increase  in  viscosity  is  much  more 
marked  than  with  the  5%  resinate,  and  in  25%  solution  there  is 
a  pronounced  increase  in  the  size  of  the  granules.  Benzene  and 
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“  white  spirit  ”  solutions  show  variable  deposits  accompanied  by 
slight  changes  in  viscosity.  The  general  reaction  in  all  these 
solutions  may  be  represented  2[(R‘C02)2Pb,mR*C02H]  — > 
(R-C02)2Pb,(m-w)R-C02H+(R-C02)2Pb,(m+w)R-C02H, 

separated  in  solution 

and  the  deposited  resinate  will  be  more  or  less  acid  than  that 
remaining  in  solution  according  as  m  is  greater  or  less  than  n. 

R.  B. 

Lead  Resinates.  R.  Uzac  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
1194 — 1196). — Solutions  in  “  white  spirit  ”  of  neutral  lead  resinate 
obtained  by  double  decomposition  of  alkali  resinate  and  lead  salts, 
deposit  on  cooling  a  basic  lead  resinate  of  similar  composition  to 
that  deposited  from  solutions  of  acid  lead  resinates  obtained  by  the 
action  of  lead  oxide  or  carbonate  on  resin.  A  similar  basic  resinate, 
approximate  composition  Pb(OH)2,2(C20H20O2)2Pb,  is  obtained  by 
precipitation  from  sodium  resinate  with  lead  subacetate  in  the 
presence  of  excess  of  alkali.  This  resinate  is  soluble  in  turpentine, 
but  only  slightly  soluble  in  light  petroleum,  chloroform,  “  white 
spirit,”  and  linseed  oil,  and  is  probably  the  cause  of  the  thickening 
of  paints.  In  general,  the  basic  resinate  is  mixed  with  more  or 
less  free  resin.  [Cf.  B.,  Nov  27th.]  R.  B. 

d-Mannitol  from  Gardenia  turgida.  M.  O.  Forster  and 
K.  A.  N.  Rao  (J.  Chem.  Soc.,  1925,  127,  2176). — The  exudation 
from  Gardenia  turgida  is  free  from  nitrogen,  aldehydes,  and  ketones, 
and  does  not  give  furfuraldehyde  on  boiling  with  hydrochloric  acid. 
By  treating  an  aqueous  solution  of  the  powdered  substance  with  tri- 
basic  lead  acetate  and  decomposing  the  filtrate  with  hydrogen 
sulphide,  there  is  obtained  a  40%  yield  of  d-mannitol.  F.  M.  H. 

Gitoxin,  a  Glucoside  Insoluble  in  Chloroform  from  Digitalis 
Leaves.  A.  Windatjs  and  G.  Schwarte  (Ber.,  1925,  58,  [B], 
1515 — 1519). — Treatment  of  Merck’s  by-products  of  the  preparation 
of  digitoxin  with  a  boiling  mixture  of  chloroform  and  methyl  alcohol 
leads  to  the  isolation  of  gitoxin,  C42H66014,H20,  decomp.  266 — 
269°,  which  appears  to  be  identical  with  the  anhydrogitalin  of 
Kraft  (A.,  1912,  i,  373)  and  with  the  glucoside  described  by  Kiliani 
(A.,  1915,  i,  281).  It  is  hydrolysed  by  boiling,  aqueous -alcoholic 
hydrochloric  acid  to  digitoxose  and  gitoxigenin,  C24H3605,  m.  p. 
224 — 225°  (decomp.),  which  affords  a  dibenzoyl  compound,  m.  p. 
262°,  and  a  dihydro  derivative,  m.  p.  226° ;  it  contains  a  lactone 
group,  three  hydroxyl  groups,  and  a  double  linkage.  The  genin  is 
converted  by  cold,  concentrated  hydrochloric  acid  into  “  dianhydro- 
gitoxigenin,”  identical  with  digitaligenin  from  “  Digitalinum  verum.” 
The  latter  substance  is  not  present  as  such  in  “  I).  verum,”  but  is 
formed  by  loss  of  water  from  an  aglykon,  C^HggOg,  which  has 
the  same  composition  as  gitoxigenin.  Since,  however,  the  aglykon 
cannot  be  isolated  as  such  under  the  drastic  conditions  required  for 
the  decomposition  of  “  D.  verum,”  the  identity  of  the  two  products 
cannot  be  placed  beyond  doubt.  The  two  glucosides,  gitoxin  and  “  D. 
verum,”  are  certainly  very  closely  related  to  one  another,  probably 
differing  only  in  the  sugar  component.  H.  W. 
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Glucosides.  III.  Synthesis  of  “  Thioindican.”  J.  Craik 
and  A.  K.  Macbeth  (J.  Chem.  Soc.,  1925,  127,  1637 — 1640). — 
Tetra-acetylbromoglucose  was  heated  with  excess  of  3-oxy(l)thio- 
naphthen  and  quinoline  for  2  hrs.  at  105 — 1 10°,  the  product  poured 
into  ice-water,  and  extracted  with  ether.  After  extraction  of  the 
quinoline  with  acid,  excess  of  oxythionaphthen  was  removed  by 
steam  distillation,  water  being  then  distilled  off  under  reduced 
pressure.  Treatment  of  the  residual  syrup  with  acetic  anhydride 
and  pyridine  afforded  tetra-acetyl-3-oxy(l)thionaphthen  glucoside, 

ch2(0Ac)-ch(0Ac)-ch-ch(0Ac)-ch(0Ac)-ch-0*c8h5s,  106o 

I - Q - 1 

De-acetylation  of  the  last  with  the  calculated  amount  of  barium 
hydroxide,  or  with  alcoholic  ammonia,  yielded  “  thioindican  ” 
[3 -oxy(  1  )thionaphthen  glucoside ], 

CH2(0H)-CH(0H)-CH-CH(0H)-CH(0H)-CH-0-C— c6h4, 

I - 0 - 1  CH-k 

m.  p.  73-5°.  Determination  of  the  oxythionaphthen  content  of  the 
thioindican  by  simultaneous  hydrolysis  and  condensation  with 
isatin  (cf.  Orchardson,  Wood,  and  Bloxam,  A.,  1907,  ii,  203)  gives 
satisfactory  results  only  when  carried  out  in  alcoholic  solution. 

F.  G.  W. 

Constitution  of  Indian  Kamala.  I.  S.  Dutt  (J.  Chem , 
Soc.,  1925,  127,  2044 — 2052). — Rottlerin,  CggH^Og,  m.  p.  206 — 
207°,  from  kamala,  possibly  contains  one  alcoholic  and  six  phenolic 
hydroxyl  groups  ;  treatment  with  acetic  anhydride  and  a  little 
pyridine  yields  hepta-acetylrottlerin,  m.  p.  165°,  whilst  methyl 
sulphate  in  presence  of  sodium  hydroxide  gives  hexamethylrottlerin, 
m.  p.  135 — 137°  ( acetylhexamethylrottlerin ,  m.  p.  215 — 217°),  and 
benzoyl  chloride  with  sodium  hydroxide  gives  hexabenzoylrottlerin 
(unmelted  below  300°) .  The  presence  of  a  double  linkage  is  indicated 
by  the  formation  of  hepta-acetylrottlerin  dibromide,  m.  p.  145°,  and  of 
acetylhexamethylrottlerin  dibromide  (decomp,  on  heating),  and  also 
because  the  action  of  fuming  nitric  acid  below  0°  gives  p-nitro- 
cinnamic  acid. 

Since  fusion  of  rottlerin  with  potassium  hydroxide  yields  phloro- 
glucinol  (together  with  acetic  and  benzoic  acids),  oxidation  of 
hepta-acetyhottlerin  with  potassium  permanganate  yields  (together 
with  benzoic,  oxalic,  acetic,  and  phthalic  acids)  triacetylphloro- 
glucinoldicarboxylic  acid,  and  since,  similarly,  oxidation  of  hexa¬ 
methylrottlerin  yields  (together  with  benzoic,  acetic,  phthalic,  and 
terephthalic  acids)  trimethylphloroglucinoldicarboxylic  acid,  it  is 
concluded  that  rottlerin  contains  two  phloroglucinol  residues  joined 
to  the  parent  structure  by  one  or  two  side  chains,  and,  if  by  one, 
an  alkyl  substituent  is  present  in  the  phloroglucinol  nucleus.  The 
oxidation  of  rottlerin  with  nitric  acid  (d  1-5  and  1-2),  alkaline 
permanganate,  alkaline  hydrogen  peroxide,  alkaline  potassium 
ferricyanide,  and  potassium  persulphate  is  investigated,  and  it  is 
found  that  phthalic  and  terephthalic  acids  are  nearly  always  formed 
(acetic,  benzoic,  p-nitrobenzoic,  succinic,  oxalic,  and  cinnamic  acids 
have  also  been  isolated,  as  have  benzaldehyde  and  p-nitrobenz- 
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aldehyde,  a  dibasic  acid,  C18H20O4,  m.  p.  192°,  and  an  acid,  m.  p. 
216°,  which  is  probably  tribasic) ;  they  are  probably  produced  by 
selective  elimination  of  a  side  chain  from  a  benzene  nucleus  con¬ 
taining  three  side  chains  in  the  1:2:  4-positions.  Besides  this 
nucleus  and  the  two  phloroglucinol  residues,  there  is  probably  a 
residue,  Ph-CHICH-C.  Examination  for  methoxyl  by  Zeisel’s  method 
gives  a  negative  result.  Since  cinnamic  acid  is  readily  formed  on 
oxidation  of  rottlerin,  and  dihydrocinnamic  acid  on  its  reduction, 
it  is  concluded  that  the  molecule  contains  the  residue  Ph*CHICH*CO 
or  Ph*CH!CH’C(OH)I ;  the  action  of  zinc  dust  and  sodium  hydr¬ 
oxide,  tin  and  hydrochloric  acid,  sodium  hyposulphite,  and  hydr- 
iodic  acid  and  phosphorus  has  been  examined,  and  besides  dihydro¬ 
cinnamic  acid  there  have  been  isolated  succinic  and  acetic  acids 
and  a  liquid,  b.  p.  152 — 159°  (probably  n-propylbenzene),  and 
sometimes  a  residue  which  yields  phloroglucinol  on  fusion  with 
potassium  hydroxide.  Distillation  with  zinc  dust  in  a  current  of 
hydrogen  gives  2-methylanthracene,  gaseous  hydrocarbons,  and 
a  liquid,  b.  p.  230—240°.  F.  M.  H. 

Complex  Metallic  Derivatives  of  Chlorophyll.  I.  R. 

Kunz  and  K.  Sehrbundt  ( Ber .,  1925,  58,  [B],  1868 — 1876). — 
Chlorophyll  resembles  indigotin  (Kunz,  A.,  1923,  i,  155,  1134)  in 
its  ability  to  form  complex  compounds,  yielding  metallic  derivatives 
and  additive  compounds  of  analogous  composition.  The  reaction 
is  accompanied  by  darkening  in  colour  and,  in  the  majority  of 
cases,  the  compounds  formed  contain  an  atom  of  the  metal  or  a 
molecule  of  another  compound  for  four  pyrrole  nuclei  the  nitrogen 
atoms  of  which  produce  the  anion.  The  compounds  from  chloro¬ 
phyll  and  indigotin  are  very  sensitive  to  acids,  but  comparatively 
stable  towards  alkalis.  The  order  of  activity  is  the  same  in  each 
series,  the  copper  compounds  being  most,  the  potassium  compounds 
least  stable.  The  most  important  method  for  preparing  the  com¬ 
pounds  of  the  chlorophyllins  with  the  heavy  metals  consists  in  the 
use  of  the  metallic  acetates.  Additive  compounds  of  erythro- 
porphyrin  with  copper,  phylloporphyrin  ester  with  copper  and  zinc, 
pyrroporphyrin  ester  with  copper  and  zinc,  and  rhodoporphyrin 
with  copper  and  zinc  have  been  prepared  in  this  manner.  In  all 
of  these  one  atom  of  metal  is  present  for  every  four  pyrrole  nuclei 
except  in  the  rhodoporphyrin-copper  compound,  which  contains 
only  one  atom  of  copper  for  every  eight  pyrrole  nuclei  (compare 
the  analogous  case  of  copper  and  iVA'-diphenylindigotin).  The 
metallic  compounds  of  copper  and  the  chlorophyll  derivatives  can 
also  be  obtained  by  use  of  the  metal  in  xylene  solution ;  as  in  the 
case  of  the  indigotin  derivatives,  hydrogen  is  not  displaced.  Qualit¬ 
ative  observations  indicate  that  zinc  and  magnesium  derivatives 
can  be  obtained"  directly  by  use  of  zinc  or  magnesium  amalgam. 

The  product  obtained  by  Willstatter  (A.,  1910,  i,  129)  from 
rhodoporphyrin  and  ferric  chloride  in  pyridine-acetic  acid  appears 
to  be  initial  material  contaminated  with  the  iron  salt.  On 
the  other  hand,  the  compound  C35H40O4N4,FeCl3  is  obtained  in 
acetonitrile  solution ;  its  chemical  behaviour  is  exactly  analogous 
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to  that  of  the  additive  compounds  of  ferric  chloride  and  the 
indigotins. 

As  in  the  case  of  indigotin  derivatives,  the  action  of  potassium 
on  chlorophyll  derivatives  in  anhydrous  solvents  occurs  without 
evolution  of  hydrogen  and  the  compounds  formed  are  therefore 
to  be  regarded  as  additive;  the  action  of  potassium  on  aetio- 
porphyrin  (Willstatter  and  Fischer,  A.,  1913,  i,  1218)  is  described 
in  detail. 

The  parallelism  between  the  metallic  compounds  of  indigotin 
and  chlorophyll  extends  to  the  process  of  salt  formation  with  mineral 
acids,  which  in  each  case  is  accompanied  by  darkening  in  colour. 
The  analogous  behaviour  of  2-methylindyl-2'-methylindolidene- 
methane  shows  that  the  carbonyl  groups  of  indigotin  do  not  take 
any  essential  part  in  the  action.  H.  W. 


[Tetr ahydr of urfur aldehyde.]  H.  Scheibler,  F.  Sotschek, 
and  H.  Friese  ( Ber .,  1925,  58,  \B],  1961 ;  cf.  A.,  1924,  i,  1218).— 
Tetrahydrofurfuraldehyde  has  df0  1-0749,  df  1-0727,  n™  1-43415, 
naD°  1-43658,  n”  1-44173.  H.  W. 

Carbylamines.  XII.  Reactions  between  Phenylcarbyl- 
amine  and  a-Naphthol.  M.  Passerini  ( Gazzetta ,  1925,  55, 
555—559;  cf.  A.,  1924,  i,  57,  751,  1319,  1320).— After  about 
4  days’  heating  on  the  water-bath,  a  benzene  solution  of  phenyl- 
car  bylamine  mixed  with  a-naphthol  yields  1  :  l-dianilinodihydro- 
< x-naphthafurandione-2-anil ,  m.  p.  220°  (decomp.),  together  with 
small  quantities  of  diphenylcarbamide  and  a  colourless,  insoluble 
substance  of  high  m.  p.,  not  further  studied.  Hydrolysed  with 
concentrated  hydrochloric  acid,  the  main  product  gives  a-naphthol- 
2-glyoxylic  acid,  m.  p.  147 — 149°  (decomp.) ;  yellow  barium  salt 
(believed  to  be  identical  with  dihydro-a-naphthafuran-1  :  2-dione, 
Giua,  A.,  1924,  i,  1093).  The  corresponding  ethyl  ester,  m.  p.  69 — 
70°,  is  similarly  obtained  by  the  action  of  ethyl- alcoholic  hydrogen 
chloride.  In  acetic  acid,  hydrogen  peroxide  oxidises  a-naphthol- 
2-glyoxylic  acid  to  a-naphthol-2-carboxylic  acid.  W.  E.  E. 


Heterocyclic  Ring  Systems.  II.  It.  Seka  {Ber.,  1925,  58, 
[2?],  1783 — 1787 ;  cf.  this  vol.,  i,  57). — Further  attempts  are 
described  to  obtain  substances  containing  the  ring  system, 
C*C*C 

X<o2-C>X,  in  which  X  is  an  atom  other  than  carbon.  2  :  5-Di- 


phenylfuran-3 : 4-dicarboxylic  anhydride  is  converted  by  carb¬ 
amide  at  190 — 230°  into  2  :  5-diphenylfuran- 3  :  4 -dicarboxylimide, 

m.  p.  304 — 304-5°,  and  by  thiocarbanilide 
CPhlC-CO  *  J 


into  2  :  5 -diphenylfuran-3  :  4-dicarboxanil,  m.  p.  279 — 280°.  Ethyl 
2  :  5-diphenylpyrrole-3  :  4 -dicar  boxy  late  is  hydrolysed  by  alcoholic 
potassium  hydroxide  to  2  :  5-diphenylpyrrole- 3  :  4-dicarboxylic  acid, 
m.  p.  98°  ( ammonium ,  silver,  and  copper  salts),  which  is  accompanied 
by  2  :  5-diphenylpyrrole ;  cautious  treatment  of  the  acid  with 
acetic  anhydride  affords  2  :  5-diphenylpyrrole-3  :  4-dicarboxylic  an¬ 
hydride.  m.  p.  268°  (decomp.).  Ethyl  thiodiglycollate  is  converted 
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by  diacetyl  in  the  presence  of  sodium  ethoxide  into  3  : 4- dimethyl - 
thiophen- 2  :  5-dicarboxylic  acid,  m.  p.  327 — 328°  (decomp.)  (ammon¬ 
ium,  silver,  copper,  and  barium  salts),  in  which,  however,  the 
carboxyl  groups  are  so  firmly  retained  that  the  possibility  of  con¬ 
verting  it  successively  into  3  : 4-dimethylthiophen  and  thiophen- 
3  : 4-dicarboxylic  acid  is  excluded.  Oxidation  of  the  acid  with 
potassium  permanganate  in  alkaline  solution  affords  much  un¬ 
changed  material  and  4:-methylthiophen-2  :  3  :  5 -tricarboxylic  acid, 
m.  p.  258°  (decomp.).  H.  W. 

Two  Mixed  Anhydromonohydroxybenzoic  Acids  and  their 
Transformation  into  Xanthonecarboxylic  Acids.  R. 

Anschutz,  W.  Stoltenhofe,  and  F.  Voeller. — (See  i,  1273.) 

(3-Phenylcoumarins.  G.  Bargellini  ( Atti  R.  Accad.  Lincei, 
1925,  [vi],  2,  32 — 35;  cf.  A.,  1911,  i,  901,  902). — 5  :7 -Dihydroxy - 
4-p -hydroxyphenylcoumarin,  prepared  by  heating  5  :  7-dihydroxy- 
4-p-methoxyphenylcoumarin  (cf.  Sonn,  A.,  1918,  i,  401)  with  either 
concentrated  hydriodic  acid  or  hydrobromic  and  glacial  acetic  acids, 
has  m.  p.  285 — 288°,  the  corresponding  triacetoxy  compound,  m.  p. 
185 — 187°,  and  5  :  l-dimethoxyA-p-methoxyphenylcoumarin,  m.  p. 
249 — 251°,  are  described.  T.  H.  P. 

Synthetical  Experiments  in  the  isoFlavone  Group.  I.  W. 

Baker  and  R.  Robinson  (J.  Chem.  Soc.,  1925,  127,  1981 — 1986). — 
In  view  of  the  possible  identity  of  prunetol  and  genistein,  the  iso- 
flavones  are  being  studied,  and  7-methoxyiso- 
flavone  (annexed  formula)  has  been  synthesised. 
isoFlavones  unsubstituted  in  position  2  are  not 
easy  to  prepare.  The  method  used  for  anhydro- 
brazilic  acid  (T.,  1908,  93,  503)  is  inapplicable. 
Interaction  of  2  : 4-dihydroxyphenyl  benzyl 
ketone,  cinnamic  anhydride,  and  sodium  cinnamate  at  170 — 215° 
gives  l-cinnamoyloxy-2-styrylisofiavone,  m.  p.  213 — 214° ;  hydrolysis 
with  potassium  hydroxide,  followed  by  methylation  at  60°  with 
methyl  sulphate  and  aqueous  potassium  hydroxide,  forms  7 -methoxy- 
2-styrylisoflavone,  m.  p.  204 — 205°,  which  on  oxidation  of  its  pyridine 
solution  at  0°  by  means  of  potassium  permanganate,  followed  by 
thermal  decomposition  of  the  resulting  7 -methoxyisoflavone-2 -carb¬ 
oxylic  acid,  yields  7 -methoxyisoflavone,  m.  p.  155°. 

2-Substituted  i-soflavones  are  readily  obtained.  Interaction  of 
2  :  4-dihydroxyphenyl  benzyl  ketone,  acetic  anhydride,  and  sodium 
acetate  at  170 — 180°,  followed  by  hydrolysis  of  the  resulting  acetyl 
derivative,  gives  7 -hydroxy-2-methylisoflavone  (I),  m.  p.  240°  (yield 
90%),  which  may  be  similarly  prepared  from  2  :  4-diacetoxyphenyl 
benzyl  ketone;  its  methyl  ether,  obtained  by  action  of  methyl 
sulphate  and  potassium  hydroxide  at  60°,  has  m.  p.  135-5°,  and 
its  acetyl  derivative,  m.  p.  162°.  Similarly,  2  :  4-dihydroxyphenyl 
benzyl  ketone,  benzoic  anhydride,  and  sodium  benzoate  give  rise 
to  7 -hydroxy -3-phenylflavone  (II),  m.  p.  270 — 271°,  the  alkali-metal 
salts  of  which  exhibit  colloidal  properties ;  acetyl  derivative, 
m.  p.  208 — 209°.  2:4:  6-Trihydroxyphenyl  benzyl  ketone,  acetio 


O 
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anhydride,  and  sodium  acetate  give  5  :  7 -dihydroxy-2-methylisoflavone 
(III),  m.  p.  228°;  diacetyl  derivative,  m.  p.  169°;  7 -monomethyl 
ether,  m.  p.  186 — 187°. 

Ghosh  (T.,  1916,  109,  105)  and  Jacobson  and  Ghosh  (T.,  1915, 
107,  1051)  claim  to  have  prepared  substances  (I),  (II),  and  (III), 
but  they  are  different  from  the  specimens  now  described.  In  the 
case  of  the  present  synthesis,  no  alternative  is  possible  with  regard 
to  (II).  As  regards  (I),  the  only  possible  alternative  is  the  pro¬ 
duction  of  7 -hydroxy -4:-benzylcoumarin,  and  that  is  disproved  by 
preparation  of  this  substance,  m.  p.  225 — 226°,  by  condensation 
of  ethyl  p-keto-y-phenylbutyrate  and  resorcinol  in  presence  of 
concentrated  sulphuric  acid.  Hence  the  compound  obtained  by 
Ghosh  from  acetylphenylacetonitrile  and  resorcinol  must  be 
1 -hydroxy -3-phenyl-4:-methylcoumarin  and  perhaps  all  the  compounds 
described  as  y-pyrones  are  a-pyrones  ( loc .  cit.  and  T.,  1915,  107, 
424,  959).  2  :  4-Diacetoxyphenyl  benzyl  ketone  is  stable  to  acetic 

anhydride,  but  suffers  ring  closure  by  this  agent  in  presence  of 
sodium  acetate.  F.  M.  H. 


Organic  Compounds  of  Sulphur.  III.  Thioketones.  A. 

Schonberg  [with  A.  Rosenbach,  H.  Krull,  and  U.  Ostwald] 
( Ber .,  1925,  58,  [B],  1793 — 1801). — Attempts  to  prepare  thioketones 
by  the  action  of  sulphur  on  tetra-arylethylenes  are  generally  un¬ 
successful,  but  dixanthylene  is  transformed  by  sulphur  in  an  atmo- 

C  H 

sphere  of  carbon  dioxide  at  270°  into  xanthione,  0<Cq  s:>cs>  in 

80%  yield;  the  process  appears  applicable  to  derivatives  of  di¬ 
xanthylene,  but  not  to  the  production  of  selenoketones.  2  :  7-Di- 
methylxanthione,  m.  p.  188°,  is  described.  The  product  obtained 
by  the  action  of  thiocarbonyl  chloride  on  o-tolyl  ethyl  ether  is 
identified  as  4  :  4'-diethoxy-3  :  3'-dimethylthiobenzophenone,  since 
it  is  transformed  by  sodamide  in  toluene  and  subsequent  hydrolysis 
of  the  amide  so  produced  into  4-ethoxy- w-toluic  acid,  m.  p.  199°. 
(3-Naphthaflavone,  m.  p.  164°  (cf.  Ruhemann,  A.,  1914,  i,  316),  is 
prepared  by  the  action  of  phosphoric  oxide  on  a  mixture  of  benzoyl- 
acetic  acid  and  fi-naphthol  and  is  transformed  by  phosphorus 
pentasulphide  into  $-naphthathioflavone  (I),  m.  p.  149°.  Additive 
compounds  are  described  of  mercuric  chloride  with 
%  4  :  4'-dimethoxythiobenzophenone,  4  :  4'-diethoxy- 

ll  Jv  3  :  3'-dimethylbenzophenone,  xanthione;  of  mercuric 

y'  ]-CS*CH  bromide  with  4  : 4'-dimethoxythiobenzophenone, 
L  J-O—CPh  ^  ’•  4' -diethoxy thiobenzophen one,  4  :  4' -diethoxy - 

^  3  :  3'-dimethylthiobenzophenone,  dimethylxanthi- 


(I.) 


one,  2  :  6-dimethyl-4-thiopyrone,  2  :  3-dimethyl-4- 


thiochromone,  and  p-naphthathioflavone.  Tin  tetrachloride  affords 
additive  compounds  with  4  :  4'-dimethylbenzil  and  4  : 4'-dimethoxy- 
benzil. 

Dianisyl  thioketone  and  fluorene  at  270°  yield  hydrogen  sulphide 

Q  JJ 

and  diphenylenedianisylethylene,  i6  V>C!C(C6H4*OMe)2,  m.  p. 

C6H4 

(indef.)  148°,  whereas  di-p-ethoxyphenyl  thioketone  affords  di- 
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phenylenedi-p-ethoxyphenylethylene.  Xanthione  is  reduced  by  zinc 
and  hydrochloric  acid  in  glacial  acetic  acid  solution  to  dixanthyl. 

The  action  of  magnesium  phenyl  bromide  or  magnesium  a-naph- 
thyl  bromide  on  dianisyl  thioketone  appears  to  yield  tetra-anisyl- 

ethylene  sulphide,  m.  p.  (indef.)  215°,  which  is 

0(vgil|*UMG)2 

reduced  by  zinc  and  hydrochloric  acid  to  tetra-anisylethylene. 

H.  W. 

Synthesis  of  2-Styrylchromonol  Derivatives.  R.  Robinson 
and  J.  Shinoda  ( J .  Chem.  Soc.,  1925,  127,  1973 — 1980). — In  the 
belief  that  representatives  of  the  styrylchromones  occur  in  nature, 
some  styrylchromone  derivatives,  which  are  related  to  flavonols, 
have  been  synthesised  by  a  method  previously  employed  (this 
vol.,  i,  148,  1302).  It  is  found  that  the  styryl  compounds  are 
more  intensely  coloured  than  the  corresponding  flavones,  and 
possess  greater  tinctorial  power  as  mordant  dyes.  ca-Methoxy- 
resacetophenone,  cinnamic  anhydride,  and  sodium  cinnamate  are 
heated  at  180 — 185°  and  the  product  is  hydrolysed  by  potassium 
hydroxide,  when  treatment  of  its  aqueous  solution  with  carbon 
dioxide  precipitates  l-hydroxy-3-methoxy-2-styrylchromone  (I),  m.  p. 
250°;  reduction  with  hydrogen  in  presence  of  palladium  yields 

O  O 

m  OH^V^C-CHICHPh  OHf/X'/\c-CH2-CH,Ph  n  n 

kA/C’°Me  l^l^C-OMc  -  (jL) 

CO  CO 

7 -hydroxy -3-methoxy-2-$-phenylethylchromone  (II),  m.  p.  186 — 187°, 
which  is  also  prepared  by  heating  <o-methoxyresacetophenone, 
sodium  p-phenylpropionate,  and  fi-phenylpropionic  anhydride,  b.  p. 
216 — 217°/14  mm.  [prepared  by  boiling  (3-phenylpropionic  acid 
with  acetic  anhydride  (cf.  Liebermann,  A.,  1889,  283)],  at  180°. 
Demethylation  of  (I)  by  means  of  hydriodic  acid  gives  3  : 1 -di- 
hydroxy -2 -styrylchromone,  m.  p.  257°,  which  on  various  mordants 
produces  different  tones  and  intensities  from  those  produced  by 
3  :  7-dihydroxyflavone  (+H20),  m.  p.  258°  (prepared  by 'demethyl¬ 
ation  of  7-hydroxy-3-methoxyflavone).  Demethylation  of  (II) 
gives  3  :  7-dihydroxy-2-$-phenylethylchromone,  m.  p.  169°.  A 
synthesis  similar  to  that  of  (I)  yields  5  :  7 -dihydroxy-3-methoxy- 
2 -styrylchromone,  m.  p.  241°,  which  by  demethylation  is  converted 
into  3:5:  7 -trihydroxy-2-styrylchromone,  m.  p.  249°  ( triacetyl  deriv¬ 
ative,  m.  p.  215 — 216°),  and  this  is  the  styryl  analogue  of  galangin. 

4-Methoxycinnamic  acid,  m.  p.  173°  (prepared  by  interaction  of 
anisaldehyde,  malonic  acid,  pyridine,  and  piperidine),  is  converted 
by  acetic  anhydride  into  4- methoxycinnamic  anhydride,  m.  p.  119 — 
120° ;  replacement  of  hydrogen  by  methoxyl  in  the  p-position  in 
benzoic  and  cinnamic  acids  appears  to  increase  the  difficulty  of  anhy¬ 
dride  formation,  whilst  in  the  m-position  it  may  have  the  opposite 
effect.  4-Methoxycinnamic  anhydride  is  also  prepared  by  addition 
of  pyridine  to  a  chloroform  solution  of  4-methoxycinnamic  acid  and 
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the  corresponding  chloride.  Hydrolysis  of  the  product  obtained 
by  heating  co-methoxyphloroacetophenone,  4-methoxycinnamic 
anhydride,  and  sodium  4-methoxycinnamate  gives  5  :  7 -dihydroxy  - 
3  :  4 ' -dimeihoxy- 2-styrylchromone ,  m.  p.  228°  (yield  90%).  Demethyl- 
ation  does  not  give  a  crystalline  product,  so  that  the  styryl  analogue 
of  kaempferol  has  not  been  obtained ;  treatment  with  aqueous 
sodium  hydroxide  and  methyl  sulphate  yields  5-hydroxy- 3  :  7  :  4'- 
trimethoxy -2-styrylchromone,  m.  p.  156°.  Before  the  difficulty  of 
demethylation  was  known,  kaempferol  was  synthesised  for  com¬ 
parison  :  thus  anisic  anhydride,  m.  p.  98 — 99°,  co-methoxyphloro- 
acetophenone,  and  sodium  anisate  condense  to  give  5  :  7 -dihydroxy - 
3  :  4 ' -dimethoxyflavone,  m.  p.  234°,  which  on  demethylation  yields 
kaempferol,  m.  p.  276 — 277°,  identical  with  the  natural  product 
(tetra-acetyl  derivative,  m.  p.  181 — 182°,  sometimes  with  sintering 
at  116—120°). 

3  :  4-Dimethoxycinnamic  acid  is  obtained  by  condensation  of 
veratraldehyde  and  malonic  acid  in  pyridine-piperidine  solution, 
or  by  the  action  of  methyl  sulphate  and  aqueous  alkali  on  ferulic 
acid,  m.  p.  171°  (prepared  from  vanillin  and  malonic  acid  in  presence 
of  pyridine  and  piperidine).  The  action  of  acetic  anhydride  on 
3  :  4-dimethoxycinnamic  acid  gives  3  :  4 -dimeihoxy cinnamic,  an¬ 
hydride ,  m.  p.  174 — 175°.  From  co-methoxyphloroacetophenone, 
3  :  4-dimethoxycinnamic  anhydride,  and  sodium  3  :  4-dimethoxy- 
cinnamate  is  obtained  5  :  7 -dihydroxy -3  :  3'  :  4' -trimethoxy -2-styryl¬ 
chromone  (-f-H20),  m.  p.  233 — 234°.  Demethylation  does  not  yield 
a  crystalline  product,  so  that  the  styryl  analogue  of  quercetin  was 
not  obtained,  but  the  action  of  aqueous  potassium  hydroxide  and 
methyl  sulphate  gives  5-hydroxy- 3  :  7  :  3'  :  4' -tetmmeihoxy-2-styryl- 
chromone,  m.  p.  203 — 204°.  F.  M.  H. 


HO  CO 


Synthesis  of  Datiscetin.  J.  Kalff  and  R.  Robinson  (J. 
Chem.  Soc.,  1925,  127,  1968 — 1973). — The  datiscetin  of  Schunck 
and  Marchlewski  (A.,  1894,  i,  142)  is  found  to  be  mixed  with 
galangin,  and  their  datiscin  may  have  been  a  mixture  of  galangin 
rhamnoside  and  datiscetin  glucoside.  Datiscetin  (I)  has  now 
q  been  synthesised  (cf.  this  vol.,  i,  148, 

/v  /x  — x  423).  o-Methoxybenzoic  anhydride  (pre- 

HO|  XC — y  \  pared  in  85%  yield  by  reaction  of  o-meth- 

•OtP — ^  oxybenzoic  acid,  pyridine,  and  carbonyl 
chloride  in  benzene  solution),  co-meth- 
(!•)  oxyphloroacetophenone,  and  sodium 

o-methoxybenzoate  are  heated  at  180°  and  the  product  is  hydrolysed 
with  aqueous  or  alcoholic  potassium  hydroxide ;  the  phenol  is  pre¬ 
cipitated  with  carbon  dioxide,  and,  on  again  treating  with  potassium 
hydroxide  and  reprecipitating,  is  obtained  in  75%  yield ;  diacetyl 
derivative,  m.  p.  141-5 — 142-5°  (corr.),  reconverted  by  hydrolysis  into 
datiscetin  3  :  2' -dimethyl  ether,  m.  p.  218 — 219°  (corr.).  By  boiling 
5  :  7-diacetoxy-3  :  2'-dimethoxyflavone  with  hydriodic  acid  and 
treatment  of  the  hydriodide  with  dilute  sulphurous  acid,  datiscetin 
(3:5:7:  2'-tetrahvdroxyflavone)  is  obtained,  m.  p.  276°  (corr.) 
[tetra-acetyl  derivative,  m.  p.  141°  (corr.),  benzoyl  derivative,  m.  p. 
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191 — 192°  (corr.)],  and  has  been  identified  with  a  specimen  of 
natural  datiscetin.  By  boiling  a  methyl-alcoholic  solution  of 
datiscetin  dimethyl  ether  with  methyl  iodide  and  potassium  hydr¬ 
oxide,  it  is  converted  into  5-hydroxy-S  :  7  :  2 ' -trimethoxyflavone, 
m.  p.  Ill— 112-5°. 

In  an  attempt  to  apply  von  Auwers’  flavonol  synthesis  (A., 
1915,  i,  154)  to  datiscetin,  a  mixture  of  4  : 6-dihydroxycoumaranone, 
acetic  anhydride,  and  o-methoxybenzaldehyde  (prepared  by  treat¬ 
ing  salicylaldehyde  with  methyl  sulphate  and  aqueous  sodium 
hydroxide  at  40°)  is  boiled,  and  the  4  :  §-diacetoxy-2-o-methoxy- 
benzylidenecoumctranone,  m.  p.  174°,  thus  obtained  in  55%  yield,  on 
treatment  with  bromine  in  chloroform  solution  gives  the  dibromide 
(II),  m.  p.  163°  (decomp.),  but  from  the  products  of  decomposition 
of  the  dibromide  with  alkaline  solutions  no  flavonol  is  isolated; 

0 

(II .  AcO/N/^Br-CHBr/N 
- CO  MeO\/ 

AcO 

treatment  of  the  dibromide  with  methyl  alcohol  gives  rise  to  a 
substance,  m.  p.  192 — 193°.  In  an  attempt  to  synthesise  datiscetin 
3-monomethyl  ether,  co-methoxyphloroacetophenone,  o-acetoxy- 
benzoic  anhydride,  and  sodium  o-acetoxybenzoate  were  heated  to¬ 
gether  at  160°,  but  the  product  is  5  :  7 -dihydroxy-3-methoxy-2-methyl- 
chromone  (III),  m.  p.  223 — 224°  (corr.),  which  is  also  synthesised 
by  heating  w-methoxyphloroacetophenone,  sodium  acetate  and  acetic 
anhydride  at  170°.  F.  M.  H. 

Brazilin  and  Hsematoxylin  Question.  IV.  Methoxy- 
chromonols  and  the  Degradation  Product  of  Brazilin  obtained 
by  Schall  and  Dralle.  P.  Pfeiffer,  H.  Oberlin,  and  E.  Ko ner¬ 
mann  ( Ber .,  1925,  58,  [B],  1947 — 1958 ;  cf .  Pfeiffer  and  Oberlin, 
A.,  1924,  i,  413). — The  identity  of  the  compound,  C9H604,  obtained 
by  Schall  and  Dralle  (A.,  1892,  502)  with  3  :  7-dihydroxychromone 
has  been  established  by  the  synthesis  of  the  latter  substance. 
7-Methoxychromone  is  demethylated  with  fuming  hydrobromic 
acid  to  7-hydroxychromone,  m.  p.  215 — 216°,  which  is  converted 
by  acetic  anhydride  and  sodium  acetate  into  7 -acetoxychromone, 
m.  p.  94 — 95°.  The  latter  substance  is  hydrogenated  in  acetic  acid 
solution  to  7 -acetoxychromanone,  m.  p.  94 — 95°,  which  is  readily 
hydrolysed  to  1  -hydroxy chromanone,  m.  p.  147 — 148°  (oxime,  m.  p. 
97 — 98°).  Attempts  to  convert  the  hydroxy  derivative  into  the 
corresponding  oximino  compound  or  to  condense  it  with  j>-nitroso- 
dimethylaniline  were  unsuccessful.  With  anisaldehyde,  it  yields 
l-hydroxy-3-anisylidenechromanone,  m.  p.  215 — 216°  ( acetyl  deriv¬ 
ative,  m.  p.  123 — 124°),  which  could  not  be  converted  by  ozone 
into  3  :  7-dihydroxychromone.  The  latter  compound,  m.  p.  270 — 
271°  (decomp.),  is,  however,  obtained  by  demethylation  of  3-hydr- 
oxy-7-methoxychromone  (cf.  A.,  1924,  i,  414)  with  fuming  hydro- 
bromic  acid. 


HO 


HO 
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Quinol  monomethyl  ether  and  |3-chloropropionic  acid  in  the 
presence  of  potassium  hydroxide  yield  { l-anisoxypropionic  acid, 
0Me'C6H4*0*CH2*CH2'C02H,  m.  p.  110-5°,  which  is  converted  by 
the  successive  action  of  phosphorus  pentachloride  and  aluminium 
chloride  into  6 -methoxy chromanone,  m.  p.  49°  (oxime,  m.  p.  119°; 
semicarbazone,  m.  p.  229-5°).  3  -  Oximino-6-methoxychromanon  e , 

m.  p.  145°,  is  hydrolysed  by  dilute  sulphuric  acid  to  3 -hydroxy- 
6-methoxychromone,  m.  p.  170°.  Similarly,  guaiacol  and  [3-chloro- 
propionic  acid  yield  fi-o-methoxyphenoxypropionic  acid,  m.  p.  135 — 
136°,  which  is  transformed  successively  into  8 -methoxychromanone, 
m.  p.  89-5°  (oxime,  m.  p.  145 — 146° ;  semicarbazone,  m.  p.  232°), 
8-oximino-8-methoxychromanone,  m.  p.  163°  (decomp.),  and  3 -hydr- 
oxy-8-methoxychromone,  m.  p.  182 — 183°.  Pyrogallol  dimethyl 
ether  and  (3-chloropropionic  acid  afford  (3-2  :  3 -dimethoxyphenoxy- 
propionic  acid,  from  which  7  :  8-dimethoxychromanone,  m.  p.  101° 
(cf.  Pfeiffer  and  Emmer,  A.,  1920,  i,  561),  8-oximino-l  :  8-dimethoxy¬ 
chromanone,  decomp.  170°,  and  8-hydroxy-l  :  8 -dimethoxychromone, 
m.  p.  174 — 175°,  are  derived.  H.  W. 

Halochromism  of  Hydrogenated  Pyrone  and  Thiopyrone 
Systems.  F.  Arndt  and  J.  Ptjsch  (Ber.,  1925,  58,  [I?],  1648 — 
1654). — 1-Thiobenzopyrone  derivatives  containing  a  hydrogenated 
hetero  ring  give  intensely  coloured  solutions  in  concentrated  sulph¬ 
uric  acid,  whereas  solutions  of  the  corresponding  sulphones  are 
colourless.  Conversely,  among  the  dehydrogenated  systems  only 
the  sulphones  give  coloured  solutions.  Halochromism  is  established 
definitely  by  the  isolation  of  a  series  of  coloured  salts  which,  since 
the  corresponding  ability  is  lacking  in  the  sulphones,  are  regarded 
as  sulphonium  compounds  (oxonium  compounds  in  the  chromanone 
series).  In  the  simple  pyranone  series,  it  has  not  been  found  possible 
to  establish  the  ability  of  these  compounds  to  form  the  organic 
components  of  coloured  salts,  and  there  is  considerable  evidence 
to  the  contrary.  It  appears,  therefore,  that  halochromism  is 
conditioned  by  a  factor  which  is  immediately  present  in  the  benzo 
series,  but  is  introduced  by  some  transformation  in  the  simpler 
series.  The  following  salts  are  described  :  6 -methylthiochromanone 
perchlorate,  which  is  immediately  decomposed  by  water  to  6-methyl- 
thiochromanone ;  6- methylthiochromanone  chlorostannate, 
(Cl0H11OS)2,H2SnCl6; 

the  additive  compounds  of  stannic  chloride  with  6-methylthio- 
chromanone  and  chromanone ;  chromanone  chlorostannate. 

[With  H.  Schwarz.] — Benzylidenemesityl  oxide  is  converted  by 
hydrogen  sulphide  and  sodium  acetate  in  boiling  alcoholic  solution 

into  2-phenyl-6  :  Q-dimethylthiopyranone,  S^Q^Ph-CH^^O,  m-  P- 

42°,  b.  p.  175 — 176°/10  mm.,  the  colourless  solution  of  which  in 
concentrated  sulphuric  acid  becomes  carmine-red  in  1 — 2  mins. 
4-Methylchroman-4-ol,  m.  p.  107°,  from  chromanone  and  magnesium 
methyl  iodide,  and  4  :  Q-dimethylthiofiavan-4-ol,  m.  p.  115 — 116° 
(perchlorate),  are  described.  H.  W. 
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Thiochromanones  and  their  Transformation  Products. 

II.  F.  Krollpfeiffer  [with  H.  Schultze,  H.  Schlumbohm, 
and  E.  Sommermeyer]  ( Ber .,  1925,  58,  [5],  1654 — 1676;  cf. 
Krollpfeiffer  and  Schultze,  A.,  1924,  i,  411 ;  Arndt,  this  vol.,  i,  1309). 
— The  following  acids  are  prepared  by  the  method  described  pre¬ 
viously  (A.,  1923,  i,  1114)  :  (5-p -chlorophenylthiolpropionic  acid, 

m.  p.  90 — 91° ;  (3-p -methoxyphenylthiolpropionic  acid ,  m.  p.  81 — 82°  ; 
P-1  -tetrahydronaphthylthiolpropionic  acid,  m.  p.  95°;  fi-phenylthiol- 
n-butyric  acid,  b.  p.  185°/10  mm. ;  (5- -p-tolylthiol-n-butyric  acid,  m.  p. 
44 — 45°,  b.  p.  193°/10  mm.  Ring  closure  of  these  acids  by  con¬ 
centrated  sulphuric  acid  or  phosphoric  oxide  yields  the  following 
thiochromanones  :  6 -chlorothiochromanone,  m.  p.  67 — 69°  after 

softening;  6 -methoxythiochromanone,  b.  p.  185 — 186°/12  mm., 
m.  p.  29 — 30°  [ semicarbazone ,  m.  p.  212°  (decomp.)  when  slowly 
heated,  m.  p.  221°  when  rapidly  heated] ;  2 -methylthiochromanone, 
b.  p.  152°/13  mm.,  m.  p.  18 — 19°  ( semicarbazone ,  m.  p.  167 — 168°) ; 

2  :  Q -dimethylthiochromanone,  b.  p.  179°/20  mm.,  m.  p.  64 — 65° 
{semicarbazone,  m.  p.  205 — 206°) ;  the  product  obtained  from 
(3-  2  -  tetrahydronaphthy  lthiolpr  opionic  acid  gives  a  tetrahydrobenzo- 
thiochromanone,  m.  p.  60 — 61°  [the  semicarbazone,  m.  p.  224°, 
described  previously  (A.,  1923,  i,  1114)  is  a  mixture  of  the  semi¬ 
carbazone,  m.  p.  255°,  and  a  second  semicarbazone,  m.  p.  238 — 
240°,  which  yields  an  isomeric  tetrahydrobenzothiochromanone,  b.  p. 
223°/14  mm.] ;  7  :  8- tetrahydrobenzothiochromanone ,  m.  p.  60—61°. 

6-Methylthiochromanone  is  converted  by  1  mol.  of  bromine  into 
6 -methylthiochromanone  per  bromide,  which  when  exposed  to  air 
gives  3-bromo-6-methylthiochromanone ;  it  is  converted  by  diethyl- 
aniline  into  6-methylthiochromanone  and  by  cold  water  into 
6 -methylthiochromanone  sulphoxide,  m.  p.  110°  (also  obtained  from 
6-methylthiochromanone  and  hydrogen  peroxide).  The  sulphoxide 
is  converted  by  hydrobromic  acid  into  3-bromo-6-methylthio- 
chromanone  and  reduced  by  zinc  and  sulphuric  acid  to  6-methyl¬ 
thiochromanone.  2  :  6  -Dimethylthiochromanone  sulphoxide  has  m.  p. 
97—98°. 

Bromination  of  the  thiochromanones  is  effected  in  the  presence 
of  carbon  disulphide  or,  occasionally,  glacial  acetic  acid.  3-Bromo- 
thiochromanone,  m.  p.  76 — 77°,  3  -  bromo-Q  -  methylthiochromanone , 
m.  p.  60 — 61°,  3  :  3-dibromo-Q-methylthiochromanone,  m.  p.  156° 
(decomp.),  3-bromo-2  :  6 -dimethylthiochromanone,  m.  p.  101 — 102°, 

3  :  3-dibromo-2  :  6- dimethylthiochromanone ,  m.  p.  Ill — 112°,  Q-chloro- 
3-bromothiochromanone,  m.  p.  Ill — 112°  after  softening,  3-bromo- 
6-methoxythiochromanone,  and  3  :  3-dibromo-5  :  6-benzothiochroman- 
one,  m.  p.  115 — 116°,  are  described.  Removal  of  hydrogen  bromide 
from  these  compounds  by  boiling  dimethylaniline  leads  to  the 
formation  of  the  following  thiochromones  :  6 -methylthiochromone, 
m.  p.  69 — 70°,  b.  p.  194°/12  mm. ;  3 - bromo - Q -methylthiochromone, 
m.  p.  117°;  6 -chlorothiochromone,  b.  p.  205 — 210°/12  mm.,  m.  p. 
143—144°;  6-methoxythiochromone,  m.  p.  110 — 11.1°  (prepared 
also  from  (3  -p  -  methoxyphenylthiolpropionic  acid  and  phosphoryl 
chloride);  2:6 -dimethylthiochromone,  m.  p.  120 — 121°;  3 -bromo- 
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2  :  6-dimethylthiochromone,  m.  p.  134 — 135° ;  S-bromo-5  :  6-benzo- 
thiochromone,  m.  p.  168 — 169°. 

3-Bromo-6-methylthiochromanone  is  converted  by  aqueous- 
alcoholic  ammonia  into  6-methylthiochromone,  but  by  absolute- 
alcoholic  ammonia  into  3-amino-6-methylthiochromanone,  m.  p.  67 — 
68°  (decomp.)  after  softening,  which  readily  loses  ammonia  under 
the  influence  of  acids. 

3-Bromo-6-methylthiochromanone  is  converted  by  boiling, 
aqueous-alcoholic  sodium  hydroxide  solution  into  o-aceto-p-thio- 
cresol,  b.  p.  144 — 146°/12  mm.  ( semicarbazone ,  m.  p.  199 — 200°; 
corresponding  disulphide,  m.  p.  173 — 174°),  without  apparent 
formation  of  6-thiol-m-toluic  acid.  3-Bromo-2  : 6-dimethylthio- 
chromanone  under  similar  conditions  yields  6-thiol-m-toluic  acid, 
m.  p.  155 — 157°  after  softening  [corresponding  disulphide,  m.  p. 
291°  after  softening;  6-methylthiol-m-toluic  acid,  m.  p.  140 — -141° 
(?) ;  cf.  this  vol.,  i,  1311].  3-Bromo-6-methylthiochromone  is 
transformed  by  cold,  alcoholic  sodium  ethoxide  into  3 -hydroxy-5- 

methylthionaphthen-2-aldehyde,  C6H4<C^g^^C*CHO,  m.  p.  126 — 

127°  (sodium  salt;  phenylhydrazone,  m.  p.  143°).  Since  the 
oxythionaphthenaldehydes  are  readily  accessible  by  other  methods, 
the  process  affords  a  convenient  method  of  determining  the 
constitution  of  thiochromones  and  thiochromanones.  Thus  3-bromo- 
4  :  6-benzothiochromone  is  transformed  into  3-hydroxyA :  5 -benzo- 
thionaphthen-2-aldehyde,  m.  p.  147°,  identical  with  the  product 
obtained  from  3-hydroxy-4  :  5-benzothionaphthen  by  Gattermann’s 
method,  using  hydrocyanic  acid. 

3-Bromo-6-methylthiochromanone  is  converted  by  crystalline 
sodium  acetate  in  alcoholic  solution  into  6-methylthiochromone, 
whereas  glacial  acetic  acid  and  anhydrous  sodium  acetate  trans¬ 
form  it  mainly  into  6  :  6' -dimethyl-3  :  3 ' -dithiochromanol, 

;C,H3Me<^=], 

m.  p.  151 — 152°.  Attempts  to  prepare  the  latter  compound  by 
the  condensation  of  6-methylthioehromanone  with  the  p-dimethyl- 
aminoanil  of  6-methylthiochromonol  in  the  presence  of  acetic 
anhydride  gave  3-N-acetyl-'N-dimethylaminophenylamino-6-methyl- 

thiochromone,  C6H3Me<C^  ^  NAc  C6H4  NMe2^  m  p  193°,  which  is 
S  CH 

hydrolysed  by  sulphuric  acid  to  6-methylthiochromonol  and 
p - aminodimethylaniline  ( picrate ,  m.  p.  139°).  3-N-Propionyl-N- 
dimethylaminophenylamino-6-methylthiochromone  has  m.  p.  157 — 
158°.  Under  analogous  conditions,  6-chloro-3-bromothiochrom- 
anone  is  converted  mainly  into  6-chlorothiochromone,  whereas 
3-bromo-6-methoxythiochromanone  yields  6  :  6'  -dimethoxy-3  :  3' -di¬ 
thiochromanol,  m.  p.  168 — 169° ;  a  bimolecular  product  could  not  be 
obtained  from  3-bromo-6-methylthiochromanone  and  fi-bromo- 
1-ketotetrahydronaphthalene,  m.  p.  40 — 41°.  The  dithiochromanols 
are  converted  by  bromine  in  acetic  acid  solution  into  the  corre¬ 
sponding  dibromides  (6  :  6' -dimethyl-3  :  3' -dithiochromanol  dibromide, 
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decomp.  290 — 295°  after  darkening  at  130°),  which  are  transformed 
by  boiling  pyridine  or  quinoline  into  the  corresponding  dithio- 


chromones ;  3  :  3 '-dithiochromone, 


CA< 


coc- 


s- 


II 

-chj2 


and  6  :  6' -di¬ 


methyl-3  :  3' -dithiochromone  are  described. 

3-Benzylidene-6-methylthiochromanone  is  converted  by  bromine 
in  carbon  disulphide  into  the  corresponding  dibromide,  m.  p.  167° 
(decomp.),  which  when  heated  above  its  m.  p.  loses  hydrogen  bromide 
and  passes  into  3-phenylbromomethyl-6-methylthiochromone, 

^COOCHPhBr 

C6H3Me<g__MH 


m.  p.  115 — 116°  ( pyridinium  salt,  C22H18ONBrS,  m.  p.  137 — 138°). 
The  monobromo  compound  is  converted  into  3 -phenylmethoxy- 
methyl-6-methylthiochromone,  m.  p.  118 — 119°  after  softening, 
3-phenylethoxymethyl-Q-methylthiochromone,  m.  p.  124 — 125°, 
3-phenylacetoxymethyl-Q-methylthiochromone,  m.  p.  120 — 121°,  and 

3 - phenylphenylthiolmethyl-Q-methylthiochromone,  m.  p.  129 — 130°. 
Reduction  of  thiochromanones  by  Clemmensen’s  method  leads 

to  the  corresponding  thiochromans ;  thiochroman,  b.  p.  124 — 125°/ 
10  mm.  (sulphone,  m.  p.  87 — 88°),  6 -methylthiochroman,  b.  p.  137°/ 
12  mm.  ( sulphone ,  m.  p.  81°  after  softening),  and  6  :  8 -dimethyl- 
thiochroman,  b.  p.  146 — 147°/12  mm.  ( sulphone ,  m.  p.  101 — 102°), 
are  described. 

The  action  of  Grignard’s  reagents  on  thiochromanones  yields  the 
corresponding  thiochromanols,  from  which  the  A3-thiochromenes 
are  derived  by  distillation  over  phosphoric  oxide.  The  following 
individuals  are  described  :  4-methylthiochroman-4-ol,  m.  p.  109 — 
111°;  4-methyl- hP-thiochromene,  b.  p.  138°/12  mm.;  4:6 -dimethyl- 
thiochroman-4-ol,  m.  p.  119 — 120°;  4  :  Q-dimethyl-Az-thiochromene, 
b.  p.  145 — 146°/16  mm. ;  4:6:  8-trimethylthiochroman-4-ol,  m.  p. 
(indef.)  46 — 49°  ;  4:6:  8-trimethyl- A?-thiochromene,  b.  p.  155 — 157°/ 
12  mm. ;  6-methyl-4-ethylthiochroman-4-ol,  m.  p.  52 — 53°,  b.  p. 
159 — 160°/12  mm. ;  Q-methyl-4-ethyl-A^-thiochromene,  b.  p.  158 — 
160°/12  mm.;  4-phenyl-Q-methylthiochroman-4-ol,  m.  p.  112 — 113°; 

4- phenyl-§-meihyl-bP-thiochromene,  b.  p.  211°/12  min.,  m.  p.  47 — 48'. 

H.  W. 


Pyrone  Problem.  1-Thiopyrones  and  1-Thiopyranones. 

F.  Arndt,  P.  Nachtwey,  and  J.  Pusch  ( Ber .,  1925,  58,  [J3],  1633 — 
1644). — Diacetylacetone  is  converted  by  phosphorus  pentasulphide 
in  the  presence  of  benzene  into  ( ?)  trithiodiacetylacetonecyclodi- 

sulphide,  V  m.  p.  183 — 184°.  The  action  of  hydrogen 

sulphide  on  distyryl  ketone  in  boiling  alcoholic  solution  in  the 
presence  of  sodium  acetate  leads  to  the  formation  of  2  :  6 -diphenyl- 

thiopyranone  (A  form),  S<CQgpj^.0g2^>CO,  m.  p.  113 — 114° 

[phenylhydrazone,  m.  p.  155 — 156°,  decomp.  190°;  semicarbazone, 
m.  p.  206 — 207°  (decomp.)].  If  the  proportion  of  sodium  acetate 
is  increased,  2  :  6-diphenylthiopyranone  (B  form),  m.  p.  87 — 88°,  is 
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obtained  [the  corresponding  phenylhydrazone,  m.  p.  142 — 145° 
(decomp.),  and  semicarbazone  are  described].  The  isomerism  of 
these  substances  persists  in  all  their  derivatives  which  contain 
the  hydrogenated  ring,  but  disappears  when  the  ring  is  ruptured 
or  dihydrogenated ;  the  compounds  therefore  stand  probably  in 
a  cis-trans  relationship  to  one  another.  2  :  6-Diphenylthiopyranone 
A  is  converted  by  hydrogen  peroxide  in  glacial  acetic  acid  into 
2  :  6-diphenylthiopyranonesulphone  A,  m.  p.  235°,  an  additive  com¬ 
pound,  C27H1603S,H202,  m.  p.  134—135°  (decomp.),  being  inter¬ 
mediately  produced,  whereas  it  is  oxidised  by  bromine  in  the 
presence  of  water  and  ether  or  pyridine  to  2  :  6 -diphenylthiopyranone 
sulphoxide  A,  m.  p.  196 — 198°.  2  :  6 -Diphenylthiopyranonesulphone 

B,  m.  p.  196°,  its  additive  compound,  m.  p.  123°,  with  hydrogen 
peroxide,  and  2  :  6 -diphenylthiopyranone  sulphoxide  B,  m.  p.  136 — 
137°,  are  similarly  prepared.  The  sulphoxides  and  sulphones  are 
very  sensitive  to  alkali  hydroxide,  whereby  they  are  smoothly 
decomposed  into  distyryl  ketone,  sodium  sulphide  and  sulphate. 
Introduction  of  bromine  into  the  sulphoxides  could  not  be  effected, 
whereas  the  sulphones  yield  respectively  3  :  5-dibromo- 2  :  6 -diphenyl¬ 
thiopyranonesulphone  B,  m.  p.  234 — 235°,  and  3  :  5-dibromo-2  :  6- 
diphenylthiopyranonesulphone  A,  m.  p.  247° ;  introduction  of  a 
single  bromine  atom  could  not  be  effected.  Bromination  of  the 
2  :  6-diphenylthiopyranones  is  exceedingly  difficult  to  control, 
since  the  halogen  tends  to  cause  opening  of  the  ring  and  also  the 
introduction  of  substituents  in  position  3  appears  invariably  to 
lead  to  more  or  less  resinous  products ;  either  form  of  2  :  6-di- 
phenylthiopyranone  gives  with  bromine  in  chloroform  solution  a 
small  proportion  of  a  substance,  C17H14OS,  m.  p.  142°,  together  with 
distyryl  ketone  tetrabromide.  The  action  of  phosphorus  penta- 
chloride  in  the  presence  of  benzene  on  2  :  6 -diphenylthiopyranone 
A  or  B  results  in  the  production  of  2  :  6-diphenyl- 1  -thiopyrone, 

^^CPh'CH m.  p.  132 — 133°  ( hydrochloride ),  and  3 -chloro- 

2  :  6-diphenylthiopyrone,  m.  p.  119 — 120°  ( hydrochloride );  2:6 -di- 
phenylthiopyrone  dibromide  has  m.  p.  171°.  2  :  6 -Diphenylthio- 

pyronesulphone,  m.  p.  144 — 145°,  obtained  by  oxidation  of  2  :  6-di- 
phenylthiopyrone  with  hydrogen  peroxide  or,  more  conveniently, 
by  treating  3  :  5-dibromo-2  :  6-diphenylthiopyranonesulphone  with 
boiling  pyridine,  is  immediately  decomposed  into  distyryl  ketone 
by  treatment  with  alkali  hydroxide.  d-Chloro-2  :  6-diphenyl-l- 
thiopyronesulphone,  m.  p.  163°,  is  obtained  by  oxidation  of  3-chloro- 
2  :  6-diphenylthiopyrone  or  by  the  action  of  chlorine  in  carbon 
tetrachloride  on  2  :  6-diphenylthiopyronesulphone.  The  oximes  of 
2  :  6-diphenylthiopyronesulphone  and  3-chloro-2  :  6-diphenylthio- 
pyrone  have  m.  p.  186 — 187°  (incipient  decomp.  165°)  and  211° 
(incipient  decomp.  180°),  respectively. 

2  :  6-Diphenylpyranone,  prepared  from  acetonedicarboxylic  acid 
and  benzaldehyde  followed  by  heating  of  the  initial  product  in 
alkaline  solution,  appears  to  exist  in  two  isomeric  ( %  cis-trans) 
forms,  m.  p.  130°  and  74 — 75°.  2  :  6 -Diphenylpyrone  dibromide , 
m.  p.  165 — 166°,  is  described. 
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In  analogy  with  the  nomenclature  of  the  benzopyrone  series,  it  is 
proposed  to  apply  the  term  pyranone  to  tetrahydropyrone. 


Chromone  and  1-Thiochromone  Series.  F.  Arndt  [with 
W.  Flemming,  E.  Scholz,  V.  Lowensohn,  S.  Kallner,  and  B. 
Eistert]  (Ber.,  1925,  58,  [£],  1612—1632;  cf.  A.,  1923,  i,  826).— 
Bromination  of  thiochromanones  occurs  stepwise,  so  that  the 
desired  degree  of  bromination  can  be  secured  by  regulating  the 
quantity  of  bromine  used,  but  the  further  bromination  of  a  bromo 
derivative  is  more  difficult  than  the  formation  of  the  more  highly 
brominated  compound  from  non-halogenated  material.  6-Methyl- 
thiochromanone  is  converted  successively  into  3 - h romo -Q-rn ethyl - 

thiochromanone,  C6H3Me<C~^  m.  p.  60 — 61°,  and  3  :  3 -di- 

S  CHg 

bromo-Q-methylthiochromanone,  m.  p.  155°  (decomp.) ;  further 
bromination  does  not  occur.  Thiochromanone,  on  the  other  hand, 
is  converted  successively  into  3 -bromothiochromanone,  m.  p. '76°, 
3  :  3 -dibromothiochromanone,  m.  p.  97°,  and  3:3:  6 -tribromothio- 
chromanone,  m.  p.  171°.  The  position  of  the  halogen  atoms  in  these 
compounds  is  established  by  the  observation  that  the  dibromo 
compound  described  above  differs  from  the  3  :  6 -dibromothiochrom¬ 
anone,  m.  p.  109 — 110°,  obtained  by  bromination  of  6 -bromothio¬ 
chromanone,  m.  p.  70°  (prepared  from  p-p -bromophenylthiolpropionic 
acid,  m.  p.  119°),  whereas  identical  (3:3:  6-)  tribromo  derivatives 
are  derived  from  thiochromanone  and  its  6-bromo  compound. 
The  thioflavanones  behave  similarly.  The  following  compounds 
are  described  :  3 -bromo-6-methylthioflavanone,  m.  p.  120° ;  3  :  3 -di- 
bromo-Q-methylthioflavanone,  m.  p.  138° ;  3  -  bromothioflavanone , 

m.  p.  135° ;  3  :  3-dibromothioflavanone ;  3:3:  6 -tribromothio- 

flavanone,  m.  p.  157°.  The  3-bromo-thiochromanones  and  -thio- 
flavones  lose  hydrogen  bromide  under  the  influence  of  alcoholic 
alkali  hydroxide  or,  preferably,  pyridine,  giving  thiochromones  or 
thioflavones ;  the  latter  substances  may  also  be  obtained  by  the 
action  of  phosphorus  pentachloride  on  thiochromanones  if  they 
do  not  contain  a  bromine  atom  in  the  pyrone  ring.  The  following 


individuals  are  described  : 


6-methylthiochromone,  C6H3Me<C 


CO£H 
S— CH’ 


m.  p.  61 — 62°;  1  -thiochromone,  m.  p.  78°;  3 -bromo-Q-methylthio- 
chromone,  m.  p.  117 — 118°;  3-bromothiochromone,  m.  p.  142 — 143°; 
6-bromothiochromone,  m.  p.  157° ;  3  :  Q-dibromothiochromone,  m.  p. 
178°;  1-thioflavone,  m.  p.  125°;  6-methylthioflavone,  m.  p.  149 — 
150°;  3-bromo-Q-methyl-l-thioflavone,  m.  p.  117 — 118°;  3-6romo-l- 
thioflavone,  m.  p.  136° ;  3  :  6-dibromothioflavone,  m.  p.  195 — 196°. 
(The  action  of  phosphorus  pentachloride  on  chromanone  affords  a 
ready  method  of  preparing  chromone.) 

The  action  of  bromine  on  thiochromones  and  thioflavones  is 
primarily  additive,  yielding  dibromides  which  are  more  or  less 
intensely  coloured.  Chromone  itself  yields  colourless  chromone 
dibromide  [2  :  3-dibromochromanone'],  m.  p.  104 — 105°  (which  is 
converted  by  boiling  alcohol  into  3-bromochromone,  m.  p.  65 — 66°), 
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together  with  dichromone  hydrotribromide,  (C9H602)2,HBr,Br2, 
m.  p.  127°,  but  it  remains  uncertain  whether  the  thio  derivatives 
are  constituted  analogously.  The  following  compounds  are 
described :  6 -methylthiochromone  dibromide,  a  yellow  and  a  red 
modification,  m.  p.  142 — 143°,  which  yields  3-bromo-6-methyl- 
thiochromone  when  heated  with  alcohol;  1  -thiochromone,  yellow 
form,  m.  p.  141°,  red  variety,  m.  p.  (indef.)  130 — 135°;  ( ?)  3 -bromo- 
Q-methylthiochromone  dibromide ;  6-methyl-  1-thioflavone  dibromide, 
m.  p.  12L — 123°  (decomp.),  and  hence  3-bromo-6-methylthioflavone 
(labile  form),  m.  p.  98 — 99° ;  1  -thioflavone  dibromide,  m.  p.  Ill — 112°, 
and  hence  3-bromothioflavone ;  3-bromo-6-methylthioflavone  di¬ 
bromide,  m.  p.  (indef.)  97 — 99°  ;  3  :  3 -dibromo-6-methylthioflavanone 
tetrabromide,  m.  p.  127 — 129°  (decomp.  137 — 140°)  after  softening 
at  120°,  and  hence  3-bromo-6-methylthioflavone  dibromide  and 
3-bromo-6-methylthioflavone. 

The  oxidation  of  thiochromanones  and  thioflavanones  to  the 
corresponding  sulphones  is  readily  effected  by  the  prolonged  action 
of  cold  hydrogen  peroxide.  They  are  readily  decomposed  by  alkali 
hydroxide,  yielding  strongly  acidic  non-homogeneous  thio  com¬ 
pounds,  probably  mixtures  of  sulphonic  and  sulphinic  acids ;  the 
thioflavanonesulphones  also  give  benzaldehyde  in  quantity  much 
less  than  corresponds  with  the  phenyl  group  present  in  them. 
The  thiochromones  and  thioflavones  are  much  less  readily  oxidised 
and  their  sulphones  are  far  more  stable  towards  alkali  hydroxide. 
The  following  compounds  are  described  in  this  connexion  :  (3-p -tolyl- 
sulphoxylpropionic  acid,  Cl0H12O3S,  m.  p.  147 — 148°;  (3-p -tolyl- 
sulphonylpropionic  acid,  m.  p.  112 — 113°;  p-tolylsulphonyl-$- 
phenylpropionic  acid,  m.  p.  200 — 201° ;  6-metkylthiochromanone- 
sulphone,  m.  p.  163°;  tkiochromanonesulpkone,  m.  p.  131 — 132°; 
6-methylthioflavanone  sulphoxide,  m.  p.  177 — 178°;  6 -methylthio- 
flavanonesulphone,  m.  p.  177 — 178°  when  rapidly  heated,  m.  p. 
191 — 192°  after  softening  at  177°  when  slowly  heated;  3 -bromo- 
6-methylthiochromanonesidphone,  m.  p.  165° ;  3-bromo-6-methyl- 
thiochromanone  sulphoxide,  m.  p.  158° ;  3 -bromothiochromanone- 

sulphone,  m.  p.  199 — 200° ;  3  :  3-dibromo-G-methylthiochromanone- 
sulphone,  m.  p.  198°;  3  :  3-dibromo-6-metkylthiochromanone  sulph¬ 
oxide,  m.  p.  166°;  3-bromo-6-methylthioflava?ionesulphone,  decomp. 
238 — 239°;  3-bromothiochromanonesulphone,  m.  p.  175 — 176°; 
3  :  3-dibromo-Q-methylthioflavanonesulphone,  decomp.  232 — 239° ; 
3-benzylidene-6-methyltkiochromanonesulphone,  m.  p.  204 — 205°, 
from  3-benzylidene-6-methvlthiochromanone  and  hydrogen  per¬ 
oxide  or  from  6-methylthiochromanonesulphone  and  benzaldehyde ; 
6 -methylthiochromonesulphone,  m.  p.  145°,  from  6-methylthio- 
chromone  and  hydrogen  peroxide  in  boiling  glacial  acetic  acid  or 
from  3-bromo-6-methylthiochromanonesulphone  and  boiling  pyr¬ 
idine  [6-methylthiochromone  and  hydrogen  peroxide  give  an 
additive  compound,  m.  p.  125°  (decomp.)  in  cold  acetic  acid  solu¬ 
tion]  ;  thiochromonesulphone,  m.  p.  144° ;  2  :  3-dibromo-Q-methyl- 
thiochromanonesulphone,  m.  p.  192°  (decomp.),  from  the  methyl¬ 
thiochromonesulphone  and  bromine  in  acetic  acid  solution  ;  3-bromo- 
6-methylthiochromonesulphone,  m.  p.  216 — 217°,  from  3  :  3-dibromo- 
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6-methylthiochromanonesulphone  or  2  :  3-dibromo-6-methylthio- 
chromanonesulphone  by  loss  of  hydrogen  bromide  or  by  oxidation 
of  3-bromo-6-methylthiochromone ;  6 -methylthioflavonesulphone, 

m.  p,  156 — 157° ;  thioflavonesulphone,  m.  p.  132 — 133°  ;  2  :  3 -di- 
bromo-Q -methylthioflavonesulphone,  m.  p.  221°;  3 -bromo-Q -methyl- 

thioflavonesulphone,  labile  form,  m.  p.  175 — 176°,  stable  variety, 
ni.  p.  206 — 207°. 

Only  one  bromine  atom  can  be  introduced  into  the  thiochrom- 
onols ;  the  2-bromothiochromonols  yield  intensely  yellow  alkali 
salts.  2 -Bromothiochromonol,  C9H502BrS,  m.  p.  195°,  and  2-bromo- 
Q-methylthiochromonol,  m.  p.  179°,  are  described.  With  chlorine, 
on  the  other  hand,  2-chloro-Q-methylthiochromonol,  m.  p.  175 — 176°,  or 
2  : 2 -dichloro-Q-methylthiochromonol,  m.  p.  138 — 139°,  can  be  obtained. 
The  latter  substance  is  decomposed  by  boiling  water  into  5-methyl- 
thionaphthenquinone,  m.  p.  145°,  and  6 -thiol -m-toluic  acid,  m.  p. 
224°  (?)  [Q-methylthiol-m-toluic  acid,  m.  p.  134°  (?) ;  cf.  this  vol.,  i, 
1306],  6-Methylthiochromonol  is  converted  by  methyl  sulphate 
into  the  corresponding  O -methyl  ether,  m.  p.  108 — 109°,  and  by 
benzoyl  chloride  into  O-benzoyl-Q-methylihiochromonol,  m.  p.  181°. 

H.  W. 

[Non-catalytic]  Reduction  of  Thionaphthen.  R.  Fricke 
and  G.  Spilker  (Ber.,  1925,  58,  [B],  1589 — 1601). — o-Ethylthio- 
phenol,  obtained  by  the  reduction  of  thionaphthen  by  sodium  and 
ethyl  alcohol  (cf.  Fricke  and  Spilker,  this  vol.,  i,  249),  has  b.  p. 
210-1 — 210-9°/768  mm.,  df  1-0349,  whereas  its  methyl  derivative 
has  b.  p.  228-2 — 228-6°/773  mm.,  df  1-0253.  The  residue  left 
after  removal  of  o-ethylthiophenol  contains  unchanged  thionaphthen 
and  2  :  3 -dihydrothionaphthen,  b.  p.  233-5 — 234-5°  (corr.)/768  mm., 
df  1-1125,  which  are  separated  from  one  another  by  taking  advan¬ 
tage  of  the  ability  of  the  former  and  inability  of  the  latter  to  yield 
a  picrate  or,  more  conveniently,  by  converting  the  latter  into  its 
additive  compound,  m.  p.  128 — 129°,  with  mercuric  chloride. 
2  :  3 -Dihydrothionaphthensulphone,  m.  p.  91-5 — 92°,  is  prepared  by 
oxidising  2  :  3-dihydrothionaphthen  dissolved  in  glacial  acetic  acid 
with  hydrogen  peroxide. 

The  constitution  of  o-ethylthiophenol  is  established  by  converting 
it  by  chlorine  in  glacial  acetic  acid  solution  into  o- ethylbenzene  - 
sulphonyl  chloride  and  thence  into  o-ethylbenzenesulphonamide, 
m.  p.  126 — 126-5°.  [The  product  described  as  o-ethylbenzene¬ 
sulphonamide  in  the  literature  (m.  p.  99 — 100°  or  97°),  prepared 
by  the  sulphonation  of  ethylbenzene,  is  shown  to  be  a  mixture  of 
o-  and  ^-ethylbenzenesulphonamide,  m.  p.  109°].  Further, 
authentic  o-ethylbenzenesulphonamide  is  reduced  to  o-ethylthio¬ 
phenol  identical  with  that  derived  from  thionaphthen.  Reduction 
of  thionaphthen  by  sodium  and  ethyl  alcohol  causes  mainly  fission 
of  the  heterocyclic  ring;  very  similar  results  are  obtained  when 
methyl  or  amyl  alcohol  is  used.  Hydrogenation  of  thionaphthen 
by  hydrogen  at  elevated  temperatures  and  under  high  pressure 
in  the  absence  of  a  catalyst  leads  to  the  formation  of  benzene, 
toluene,  ethylbenzene,  o-ethylthiophenol,  thionaphthen,  2 : 3-di- 
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hydrothionaphthen,  anthracene,  hydrogen  sulphide,  methane,  and 
its  homologues ;  the  yield  of  2  :  3-dihydrothionaphthen  is  very 
small.  H.  W. 

Conversion  of  4-Thiopyrones  into  Dipyrylene.  Dithio- 
pyrylene.  F.  Arndt,  P.  Nachtwey,  and  J.  Pijsch  ( Ber .,  1925, 
58,  [B],  1644 — 1646;  cf.  this  vol.,  i,  57). — In  part,  a  reply  to 
Schonberg  (this  vol.,  i,  149). 

Dithioflavone,  m.  p.  112 — 113°,  prepared  by  the  action  of  phos¬ 
phorus  pentasulphide  on  1-thioflavone  in  the  presence  of  benzene, 
remains  unchanged  when  heated  alone  and  does  not  give  a  definite 
product  when  heated  with  copper.  2  : 6 -Diphenyldithiopyrone, 

S m.  p.  129 — 130°,  and  3-chloro-2  :  6 -diphenyldi¬ 
thiopyrone,  m.  p.  155°,  are  affected  by  heat,  but  only  the  former 
gives  a  well-defined  product,  tetrapTienyldithiopyrylene , 
cph:cEKn.n^CH:cpiw  Q 
CPh:CH^uo^CH:CPh^b’ 
m.  p.  312 — 313° ;  the  “  dipyrylene  reaction  ”  appears  to  lead  to 
isolable  products  only  when  the  initial  material  is  symmetrically 
substituted  with  respect  to  the  thioketo  group. 

2  :  6-Diphenyl-l-thiopyroneoxime,  m.  p.  197 — 198°,  is  prepared 
by  prolonged  treatment  of  diphenyldithiopyrone  with  hydroxyl- 
amine;  under  similar  treatment  diphenyl- 1-thiopyrone  remains 
unchanged.  H.  W. 

Anthraquinone-  and  Anthracene-oxythionaphthens.  Soc. 
of  Chem.  Ind.  in  Basle  (Swiss  Pat.  107333,  addn.  to  106422  and 
103648;  from  Chem.  Zentr.,  1925,  i,  2514). — Anthraquinone-2- 
thioglycol-3-carboxylic  acid  when  heated  with  acetic  anhydride  or 
anhydrous  sodium  acetate  until  evolution  of  carbon  dioxide  ceases, 
yields  the  yellow  acetyl  derivative  of  2  :  3-anthraquinoneoxythio- 
naphthen,  from  which  the  latter  substance,  deep  blue,  changed  to 
orange  by  acids,  is  obtained  on  alkaline  hydrolysis.  2  :  3 -Anthracene- 
oxythionaphthen,  brown  {acetyl  derivative,  brown),  is  analogously 
obtained.  King-closure  of  the  anthracene-2-thioglycol-3-carboxylic 
acid  also  takes  place  in  the  presence  of  condensing  agents  at  high 
temperatures.  R.  B. 

Possible  Existence  of  Indigoid  Dyes  with  a  Hydrogenated 
Six-membered  Ring.  F.  Arndt  and  J.  Pusch  {Ber.,  1925, 
58,  [ B ],  1646 — 1647). — The  following  experiments  indicate  the 
improbability  of  the  existence  of  the  dyes  named  in  the  title. 
6-Methylthiochromonol  and  potassium  ferricyanide  do  not  react 
in  cold  solution,  whereas,  in  hot  solution,  5  :  5'-dimethylthioindigotin 
is  produced  in  poor  yield  by  contraction  of  the  ring.  Molar  quan¬ 
tities  of  6-methylthiochromanone  or  6-methylthiochromonol  and 
thionaphthenquinoneanil  do  not  yield  a  dye  when  boiled  with 
acetic  anhydride.  6-Methylthiochromanone  or  6-bromothiochrom- 
anone  when  boiled  with  2  :  2-dibromo-oxythionaphthen  in  glacial 
acetic  acid  solution  yield  thioindigotin,  in  the  formation  of  which 
the  chromanone  does  not  participate.  The  isolation  of  3-bromo- 
6-methylthiochromonol  in  addition  to  thioindigotin  from  6-methyl- 
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thiochromonol  and  2  :  2-dibromo-oxythionaphthen  shows  that  the 
first  step  in  the  change  consists  in  the  redistribution  of  a  hydrogen 
and  a  bromine  atom  between  the  components.  The  inverse  change 
occurs  when  2  :  2-dichloro-6-methylthiochromonol  is  boiled  with 
oxythionaphthen  in  glacial  acetic  acid  solution,  whereby  thio- 
indigotin  and  2-chloro-6-methylthiochromonol  are  produced. 

H.  W. 


Alkaloids  of  the  Calumha  Root.  III.  Constitution  of 
Columhamine  and  J atr or rhizine .  E.  Spath  and  R.  Duschin- 
sky  ( Ber .,  1925,  58,  [B],  1939—1946 ;  cf.  Giinzel,  A.,  1906,  i,  976 ; 
Feist,  A.,  1908,  i,  100;  Spath  and  Lang,  A.,  1922,  i,  166;  Spath 
and  Bohm,  A.,  1922,  i,  1174). — The  identity  of  tetrahydrocolumb- 
amine  with  tetrahydropalmatine  is  confirmed  by  comparison  of 
the  bases,  their  chloroaurates  and  chloroplatinates.  Feist’s  columb- 
amine  consists  mainly  of  palmatine  (I)  and  it  is  therefore  proposed 


OMe>  A  II  lN*0H 
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to  discard  the  name  columbamine  provisionally  and  to  apply  it 
subsequently  to  another  alkaloid  of  the  Calumba  root. 

Jatrorrhizine  is  readily  .reduced  by  zinc  and  dilute  sulphuric 
acid  to  tetrahydro jatrorrhizine,  m.  p.  217 — 218°  (Feist  records 
m.  p.  206°),  which  is  characterised  by  its  sparingly  soluble  hydro¬ 
chloride.  Tetrahydrojatrorrhizine  is  converted  by  diazomethane 
into  tetrahydropalmatine  and  by  methyl  iodide  and  alcoholic  alkali 
hydroxide  into  tetrahydropalmatine  methiodide;  since  it  contains 
three  methoxyl  groups  it  differs  from  tetrahydropalmatine  in  that 
one  methoxyl  group  of  the  latter  is  replaced  by  hydroxyl.  To 
elucidate  its  constitution  tetrahydrojatrorrhizine  ethyl  ether  meth¬ 
iodide,  m.  p.  248 — 249°  (prepared  by  ethylation  of  tetrahydro¬ 
jatrorrhizine  methiodide),  is  degraded  by  Emde’s  method  to  the 
substance,  C22H30O4,  m.  p.  80 — 83°,  which,  however,  could  not  be 
prepared  synthetically.  More  successful  results  were  obtained  by 
ethylating  tetrahydrojatrorrhizine  with  ethyl  iodide  and  alcoholic 
sodium  ethoxide,  conversion  of  the  ethiodide  into  the  ethochloride, 
and  oxidation  of  the  latter  by  potassium  permanganate  in  alkaline 
solution,  whereby  3-methoxy-4-ethoxyphthalic  acid  (identified  as 
the  ethylimide,  m.  p.  205 — 206°)  and  hemipinic  acid  are  obtained, 
thus  establishing  the  presence  of  the  hydroxyl  group  in  the  nucleus 
A  of  palmatine  (I).  The  exact  position  of  this  hydroxyl  group  is 
proved  by  the  mild  oxidation  of  tetrahydrojatrorrhizine  ethyl 
ether  to  7-methoxy-6-ethoxy-l-keto-l  :  2  :  3  :  4-tetrahydroiso- 
quinoline,  thus  establishing  the  constitution  (II)  for  jatrorrhizine. 

m- Hemipinic  acid  is  converted  by  partial  demethylation  into 
4:-hydroxy-3-methoxy-o-phthalic  acid,  m.  p.  about  205°  with  con- 
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version  into  the  anhydride,  m.  p.  217-5 — 219-5°.  The  acid  is  con¬ 
verted  by  ethyl  iodide  and  sodium  ethoxide  into  3-methoxy-4- 
ethoxy-o-phthalic  acid,  m.  p.  184°  (anhydride,  m.  p.  197°;  ethyl- 
imide,  m.  p.  203°).  H.  W. 


Synthesis  of  dl-Dicentrine.  R.  D.  Haworth,  W.  H.  Perkin, 
jun.,  and  J.  Rankin  (J.  Chem.  Soc.,  1925,  127,  2018 — 2023). — 
The  preparation  of  the  methiodide,  m.  p.  239 — 240°,  of  1-veratryl- 
6 : 7-methylenedioxydihydroisoquinoline  (A.,  1924,  i,  1099)  is 
accompanied  by  that  of  the  methiodide,  m.  p.  232 — 233°  (decomp.), 
of  6  :  7-methylenedioxy-3/  :  4'-dimethoxy-l -benzoyl-3  :  4-dihydro- 
isoquinoline  (A.,  1924,  i,  1336),  which  arises  by  spontaneous  oxid¬ 
ation  of  the  veratryl  compound.  The  methiodide  mixture,  after 
conversion  into  the  more  soluble  methochlorides,  is  completely 
reduced,  first  by  zinc  dust  and  sulphuric  acid  and  then  electro- 
lytically,  to  1  -veratrylhydrohydrastinine,  an  uncrystallisable  syrup 
[ hydrochloride ,  m.  p.  215 — 216°;  hydriodide,  m.  p.  180 — 182°;  picrate, 
m.  p.  188 — 189°  (decomp.)].  Nitration  in  acetic  acid  solution  gives 
6 '-nitroveratrylhydrohydrastinine,  m.  p.  118°  ( hydriodide ,  m.  p.  213°; 
picrate,  m.  p.  192°),  reduced  by  stannous  chloride  and  hydrochloric 
acid  to  6 ' -aminoveratrylhydrohydrastinine  (I),  an  uncrystallisable 
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oil  [ dihydrochloride ,  m.  p.  250°  (decomp.)].  Treatment  with  copper 
powder  after  diazotisation  gives  a  15%  yield  of  dl -dicentrine  (II), 
m.  p.  178 — 179°  [methiodide,  m.  p.  228 — 229°,  hydrochloride,  m.  p. 
263 — 265°  (decomp.),  picrate,  m.  p.  188 — 189°].  The  authors  hope 
to  obtain,  by  resolution,  an  optically  active  base  identical  with  the 
naturally  occurring  dicentrine.  M.  J. 


Strychnos  Alkaloids.  LXV.  Oxidation  of  Hanssen’s  Acid. 

H.  Leuchs  [and,  in  part,  K.  Taube]  ( Ber .,  1925,  58,  [R],  1729 — 
1732). — Hanssen’s  acid  (cf.  A.,  1887,  505;  Leuchs,  Mildbrand, 
and  Leuchs,  A.,  1922,  i,  1052)  is  converted  by  hydrogen  peroxide 
into  the  corresponding  amine  oxide,  C19H2207N2,  isolated  as  the 
hydrobromide.  Attempted  ozonisation  of  the  acid  yielded  mainly 
the  nitrate  of  the  acid  C19H2206N2,HN03,  owing  to  the  presence  of 
nitrogen  in  the  oxygen  employed.  Bromine  in  the  presence  of 
hydrobromic  acid  converts  Hanssen’s  acid  into  the  hydrobromide, 
Ci9H2208N2,HBr,3H20  [the  corresponding  nitrate  and  the  free 
amino-acid  (+H20)  are  described];  it  appears  most  probable  that 
the  group  C2ICIC.'C2  of  the  acid  is  oxidised  to  a  diketone,  C2ICO  / 
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CO!C2,  and  this  probability  is  strengthened  by  the  isolation  of  the 
monoxime  hydrochloride,  C19H2208N3,HC1.  H.  W. 

Preparation  of  Oxycodeinones.  E.  Merck,  Chemische 
Fabrik  (D.R.-P.  411530;  from  Chem.  Zentr.,  1925,  ii,  94 — 95). — 
Codeinones  or  codeines  are  oxidised  with  chromic  acid  in  acetic 
acid  solution.  Oxycodeinone,  m.  p.  about  273°  (decomp.),  has 
therapeutic  uses.  A.  C. 

Condensation  Reactions  of  Oxindole  and  3-Oxythio- 
naphthen.  A.  K.  Macbeth  and  J.  Craik  ( Proc .  Roy.  Irish  Acad., 
1925,  37,  B,  53 — 57 ;  cf.  Orchardson,  Wood,  and  Bloxam,  A.,  1907, 
ii,  203;  Friedlander  and  others,  A.,  1907,  i,  334;  1914,  i,  876; 
Perkin  and  Thomas,  T.,  1909,  95,  796). — Oxindole  and  3-oxy- 
thionaphthen  may  be  determined  by  means  of  their  sparingly 
soluble  condensation  products  with  aldehydes,  which  are  formed 
in  quantitative  yields.  Oxindole  condenses  quantitatively  with 
anthraquinone-2 -aldehyde  and  5-nitroanthraquinone-2-aldehyde, 
forming  anthraquinone-2-aldehydeindogenide,  red,  m.  p.  327°, 
and  5-nitroanthraquinone-2-aldehydeindogenide,  brown,  decomp, 
about  315°,  respectively.  3-Oxythionaphthen  condenses  with 
anthraquinone-2 -aldehyde,  5-nitroanthraquinone-2-aldehyde,  1- 
chloroanthraquinone-2-aldehyde,  and  isatin  forming  condensation 

__g_ 

products  of  the  general  formula,  R*CH;C<Cqq^>C6H4,  the  four 

products  being,  respectively,  yellow,  m.  p.  320° ;  yellow,  m.  p.  270° ; 
yellow,  decomp.  264° ;  red,  not  melting  below  330°. 

4-  and  6-Methylisatin.  F.  Mayer  and  R.  Schulze  (Ber., 
1925,  58,  [13],  1465 — 1469). — The  action  of  concentrated  sulphuric 
acid  on  isonitrosoaceto-m-toluidide  at  65°  yields  a  mixture  of  4- 
and  6-methylisatin  which  can  be  separated  roughly  into  its  com¬ 
ponents  by  taking  advantage  of  the  varying  rates  at  which  they 
separate  from  aqueous  acidic  solution.  4-Methylisatin,  m.  p.  189° 
after  softening  at  175°,  is  converted  by  hydrogen  peroxide  in  alkaline 
solution  entirely  into  6-amino-o-toluic  acid ;  it  appears  to  be  the 
chief  component  of  the  mixture  described  by  Bauer  (A.,  1907, 
i,  603 ;  1909,  i,  466)  as  6-methylisatin.  6-Methylisatin  could  not 
be  isolated  in  the  homogeneous  form,  the  product  on  treatment 
with  alkali  hydroxide  and  hydrogen  peroxide  giving  a  small  pro¬ 
portion  of  6-amino-o-toluic  acid  in  addition  to  2-amino-p-toluic 
acid.  (The  two  acids  are  readily  separated  from  one  another, 
since  the  latter  is  completely  precipitated  from  alkaline  solution 
by  addition  of  hydrochloric  acid  and  sodium  acetate,  whereas  the 
former  is  only  precipitated  as  the  copper  salt).  Homogeneous 
6-methylisatin  appears  to  have  been  obtained  by  Findeklee  (A., 
1906,  i,  21). 

2-Amino-p-toluic  acid  is  converted  by  methyl  alcohol  and  hydrogen 
chloride  into  the  methyl  ester,  m.  p.  44°,  whereas  6-amino-o-toluic 
acid  is  not  esterified  under  these  conditions.  H.  W. 


i.  1316 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Pyridanthrone  Synthesis.  R.  Seka  and  G.  Schreckental 
( Ber .,  1925,  58,  [-B],  1778 — 1783). — m-Cinnamoylaminobenzoic  acid, 
m.  p.  242°  (acetyl  derivative),  prepared  by  the  action  of  cinnamoyl 
chloride  on  m-aminobenzoic  acid  in  boiling  benzene  or  from  the 
acid  and  excess  of  ethyl  cinnamate  at  120°,  is  converted  by  con¬ 
centrated  sulphuric  acid  at  80 — 90°  into  pyrid¬ 
anthrone  (I),  m.  p.  406 — 408°  after  darkening, 
identical  with  one  of  the  components  of  technical 
pyridanthrone.  Similarly  m -cinnamoylaminoanisic 
acid,  m.  p.  267 — 268°,  yields  4 -methoxypyrid- 
anthrone  in  poor  yield,  probably  owing  to  the 
possibility  of  the  condensation  proceeding  in  two 
directions.  m-Cinnamoylamino--p-toluic  acid,  m.  p. 
279°,  with  which  this  possibility  is  excluded,  gives 
much  better  yields  of  4-methylpyridanthrone,  decomp.  356 — 359° 
after  darkening  at  330°.  H.  W. 
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Constitution  of  Pyrrolealdehyde.  G.  Rastelli  and  A. 
Mingozzi  ( Gazzetta ,  1925,  55,  549 — 551). — The  absorption  spectrum 
of  the  so-called  pyrrolealdehyde  has  been  studied.  Since  pyrrole 
itself  exhibits  continuous  absorption  (Hartley  and  Dobbie,  T., 
1902,  81,  929)  or,  at  high  concentration,  a  slight  band  at  v=3800 
(Korschun  and  Roll,  A.,  1923,  ii,  107),  and  since  also  the  absorption 
of  the  group  ~CHO  is  general  (Stewart  and  Baly,  T.,  1899,  75,  489), 
true  pyrrolealdehyde  should  give  a  continuous  absorption.  In 
opposition  to  the  formula  suggested  by  Fischer  (Angeli,  A.,  1923, 
i,  135),  pronounced  absorption  bands  exist,  that  at  v=3100  being 
enhanced  in  alkaline  solution.  This  is  held  to  support  the  existence 

ch:c-cho  ph-c:ch-oh 

in  solution  of  the  equilibrium  j  >>NH  ~  ^  j  | 

CHICH  CH-CH 

W.  E.  E. 


Pyridine  Derivatives.  A.  Piero ni  [with  B.  Hattpt]  (Atti 
R.  Accad.  Lined,  1925,  [vi],  2,  125 — 127). — -A  preliminary  notice 
of  the  following  preparations :  2-chloro-5-iodopyridine  — > 

2- chloro-5-pyridyl  iodochloride  (m.  p.  115°,  decomp.)  — >-  2 -chloro- 
5 - iodoxypyridine  (explodes  at  205°) ;  3-nitro-2-aminopyridine  — > 

3- bromo-5-nitro-6-aminopyridine  — >-  2-chloro-5- brenno  -  3  -  nitropyr  - 
idine ;  3-nitro-2-aminopyridine  — >  3-nitro-2-acetamidopyridine 
— >  3-arnino-2-acetamidopyridine ;  2-chloro-5-aminopyridine  — > 
2 -chloro-5-pyridylazo-$-naphthol  (m.  p.  185°) ;  2-chloro-5-pyridyldi- 
azonium  chloride  — >  2-chloro-5-pyridylhydrazine  (m.  p.  127°)  — > 
benzaldehyde-2-chloro-5-pyridylhydrazone  (m.  p.  208°).  W.  E.  E. 

Products  of  the  Nitration  of  2-  and  4-Benzylpyridine. 

A.  E.  Tschitschibabin,  B.  M.  Kuindshi,  and  S.  W.  Benewolen- 
skaja  (Ber.,  1925,  58,  [R],  1580 — 1587). — The  main  product  of 
the  action  of  a  cold  mixture  of  sulphuric  (d  1-84)  and  nitric  (d  1-4) 
acids  on  2-benzylpyridine  is  2 -p - nitr ob enzy lpyridine ,  m.  p.  81° 
(cf.  Konigs  and  others,  this  vol.,  i,  833),  the  constitution  of  which  is 
established  by  oxidation  to  2-p -nitr obenzoylpyr idine,  m.  p.  100°, 
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and  p-nitrobenzoic  acid.  2-p -Nitrobenzylpyridine  methiodide,  de¬ 
comp.  above  240°,  is  described.  The  nitro  compound  or  2-p-nitro- 
benzylpyridine  is  converted  by  more  drastic  nitration  into  2-o  :  p -di- 
nitrobenzylpyridine,  m.  p.  93°  [picrate ,  m.  p.  164 — 165° ;  chloro- 
platinate,  m.  p.  209 — 211°  (decomp.)],  the  pale  yellow  crystals  of 
which  rapidly  become  violet  and  then  blue  when  exposed  to  direct 
sunlight,  probably  owing  to  conversion  into  the  corresponding 
pyridone  methide,  since  2-o  :  p-dinitrobenzylpyridine  methiodide , 
m.  p.  (indef.)  197 — 198°,  gives  dark  blue  2-dinitrobenzylidene-l- 
methyldihydropyridine,  m.  p.  201°  (decomp.),  when  treated  with 
alkali.  2-o  :  p -Dinitrobenzoylpyridine  has  m.  p.  148°.  2-p- Amino- 

benzylpyridine,  m.  p.  60°  ( hydrochloride ,  m.  p.  60°),  and  2-p -hydroxy- 
benzylpyridine,  m.  p.  130°,  are  described. 

4-Benzylpyridine  is  converted  by  cold  nitric  and  sulphuric  acids 
mainly  into  4-p -nitrobenzylpyridine,  m.  p.  74°  (picrate,  m.  p.  167 — 
168° ;  methiodide,  m.  p.  106 — 108°) ;  in  addition  4-o  :  p-dinitro- 
benzylpyridine  and  a  compound  yielding  a  picrate,  m.  p.  156 — 
157°,  apparently  isomeric  with  4-p-nitrobenzylpyridine  picrate. 
Oxidation  of  4-p-nitrobenzylpyridine  affords  4-p -nitrobenzoyl- 
pyridine,  m.  p.  123 — 124°,  and  p-nitrobenzoic  acid.  4-o  :  p -Di- 
nitrobenzylpyridine,  m.  p.  80 — 81°,  conveniently  prepared  by 
nitration  of  the  mononitro  compound  at  70 — 80°,  yields  a  picrate, 
m.  p.  150 — 151°.  4-p -Aminobenzylpyridine,  m.  p.  152 — 153°,  and 
4-p -hydroxybenzylpyridine,  m.  p.  180 — 181°,  are  described. 

H.  W. 

Quinoline  Derivatives.  I.  Synthesis  of  2-Phenyl-4-amino- 
methylqruinoline.  H.  John  (Ber.,  1925,  58,  [B],  1489 — 1491). 
— o-Amino-w-phthalimidoacetophenone  is  converted  by  aceto¬ 
phenone  in  boiling  aqueous-alcoholic  sodium  ethoxide  solution  into 
2-phenyl-4-phthalimidomethylquinoline,  m.  p.  261°  (a  hydrate  is 
also  described),  which  is  hydrolysed  to  2-phenyl-4t-aminomethyl- 
quinoline\  the  dihydrochloride,  m.  p.  232 — 235°  (decomp.),  mono¬ 
hydrochloride,  chloroplatinate,  which  decomposes  without  melting 
below  287°,  and  additive  compound  with  mercuric  chloride  are 
described.  H.  W. 

Preparation  of  Quinolinic  Acid  and  certain  of  its  Deriv¬ 
atives.  E.  Sijcharda  (Ber.,  1925,  58,  [J5],  1727 — 1729). — 
Quinolinic  acid  is  readily  prepared  by  cautious  treatment  of  8-hydr- 
oxyquinoline  with  nitric  acid.  Oxidation  of  the  imide  of  quinolinic 
acid  with  sodium  hypochlorite  affords  aminonicotinic  acid  (yield 
23%)  and  aminopicolinic  acid  (yield  67%).  Quinolinimide  is  con¬ 
veniently  prepared  by  heating  quinolinic  acid  with  acetic  anhydride, 
and  removal  of  a  part  of  the  acetic  acid  and  acetic  anhydride  by 
distillation  followed  by  treatment  of  the  residue  with  acetic 
anhydride  and  acetamide ;  the  latter  reaction  appears  to  be  generally 
applicable  for  the  conversion  of  acid  anhydrides  into  imides. 

H.  W. 

3-Methoxy-2-phenylquinoline-4-carboxylic  Acid.  [3-Metb- 
oxyatophan.]  W.  Dilthey  and  C.  Thelen  (Ber.,  1925,  58, 
[B],  1588 — 1589). — ethoxy -2 -phenylquinoline-4:- carboxylic  acid, 


i.  1318 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


m.  p.  225 — 226°,  is  prepared  by  the  action  of  isatin  on  co-methoxy- 
acetophenone  in  boiling,  aqueous  or  alcoholic,  alkaline  solution. 
When  treated  with  aluminium  chloride  in  the  presence  of  boiling 
benzene,  it  yields  3-hydroxy-2-phenylquinoline-4-carboxylic  acid, 
m.  p.  204 — 205°  (cf.  Berlingozzi  and  Marzella,  A.,  1924,  i,  314), 
which  passes  in  boiling  nitrobenzene  solution  into  3 -hydroxy-2  - 
phenylquinoline  (hydrochloride,  m.  p.  261°  after  softening  at  160° ; 
Berlingozzi  and  Marzella  record  m.  p.  243 — 245°).  H.  W. 


Acridine  Syntheses  from  4 :  5-Benzocoumarandione  and 
Aniline.  K.  Saftien  ( Ber .,  1925,  58,  [B],  1958 — 1960 ;  cf. 
Fries  and  Pusch,  this  vol.,  i,  569).— 4  :  5-Benzocoumarandione  is 
converted  by  boiling  aniline  into  2-hydroxy -\-naphthoylformanilide- 
anil,  OH,C10H6*C(INPh)*CO,NHPh,  m.  p.  about  175°  (decomp.), 
which  is  transformed  by  restricted  treatment  with  boiling  glacial 
acetic  acid  into  4  :  5-benzocoumarandione-3-anil,  m.  p.  182°,  and 
by  boiling  glacial  acetic  acid  and  aniline  into  P-naphthacridine-12- 
carboxylic  acid,  m.  p.  284°.  Similarly,  4  :  5-benzocoumarandione 
and  [3-naphthylamine  in  boiling  glacial  acetic 
acid  solution  afford  3:4:6:  7 -dibenzacridine- 
5-carboxylic  acid  (dinaphthacridine-\4:-carboxylic 
acid ;  annexed  formula),  m.  p.  260°  with  form¬ 
ation  of  3:4:6:  7-dibenzoacridine  (dinaphth- 
acridine),  m.  p.  216°.  Under  similar  conditions, 
p-anisidine  yields  1 0-methoxy- (3 -naphthacridine- 
12-carboxylic  acid,  decomp.  286°,  and  thence  10 -methoxy-$-naphth- 
acridine,  m.  p.  157°,  whereas  aceto-p-phenylenediamine  yields 
l0-acetamido-$-naphthacridine-12-carboxylic  acid,  m.  p.  292°,  and 
thence  10-acetamido-p-naphthacridine,  m.  p.  275°.  H.  W. 


Compound  of  Veronal  and  Pyramidone.  P.  Pfeiffer  (Z. 
physiol.  Chem.,  1925, 146,  98 — 102). — By  evaporation  of  an  aqueous 
solution  containing  veronal  and  pyramidone,  a  molecular  compound 
(1:1)  is  obtained  as  needles,  melting  at  113 — 115°  to  a  cloudy 
liquid  which  clears  at  140°.  The  m.  p.  curve  has  been  studied. 
[Cf.  B.,  1925,  781.]  P.  W.  C. 

Complex  Metallic  Compounds  of  Indigotin.  III.  K.  Ktjnz 
and  W.  Stuhlinger  (Ber.,  1925,  58,  [B],  1860 — 1868;  cf.  A.,  1923, 
i,  155,  1134). — The  complex  metallic  compounds  of  indigotin  with 
copper  and  zinc,  obtained  previously  with  aid  of  the  metals,  can 
also  be  prepared  from  indigotin  and  copper  or  zinc  acetates  in  the 
presence  of  pyridine ;  although  a  hydrogen  atom  in  indigotin  does 
not  suffer  replacement,  acetic  acid  is  produced  in  almost  quantitative 
amount,  probably  owing  to  a  type  of  decomposition,  2(CH3'C02)2Cu 
=2Cu+3CH3'C02H-j-C02-f  C,  observed  by  Kronig  in  the  case  of 
the  acetates  of  the  heavy  metals,  but  not  of  magnesium,  which 
does  not  give  a  complex  derivative  under  these  conditions.  NN'-D i- 
phenylindigotin  and  copper  acetate  in  the  presence  of  pyridine 
give  the  compound  (C28H1802N2)4Cu,  which  is  very  sensitive  to 
moisture  and  acetic  acid.  In  contrast  to  the  acetates  of  the  heavy 
metals,  ferric  chloride  gives  dark -coloured,  additive  compounds 
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with  indigoid  dyes ;  acetonitrile  is  particularly  suitable  as  solvent, 
whereas  addition  of  pyridine  causes  dissociation.  7  :  7'-Dimethyl- 
indigotin  yields  the  compound  (C18H1402N2)2,FeCl3,  from  the  com¬ 
ponents  in  acetonitrile,  whereas  in  toluene  solution  the  substance 
Ci8Hi402N2,FeCl3  is  produced.  N  :  N ' -  Dipheny  lindigotin  and  ferric 
chloride  give  the  compound  C28Hlg02N2,FeCl3.  NN'-D iphenyl- 
7  :  7 '-dimethy lindigotin  appears  also  to  be  able  to  give  complex 
compounds;  thus  with  potassium  the  substance  C30H22O2N2K  is 
produced. 

The  possibility  that  the  carbonyl  oxygen  atoms  of  indigotin  and 
its  derivatives  are  involved  in  the  production  of  the  complex 
compounds  with  metals  is  excluded  by  the  observation  that  oxygen- 
free  analogues  of  indigotin  afford  similar  derivatives.  Thus  2- 
methylindolyl-2'-methylindolidenemethane, 

NH<^e4>C-°H:C<CMe4>N> 

gives  the  compounds  C19H16N2Cu  and  C19H16N2Ag  with  copper 
acetate  and  silver  acetate  in  pyridine,  whereas  with  ferric  chloride 
in  acetonitrile  the  substance  C19H16N2,FeCl3  is  produced;  these 
substances  are  closely  similar  in  chemical  behaviour  to  the  corre¬ 
sponding  indigoid  products.  On  the  other  hand,  the  indole  deriv¬ 
ative  forms  with  potassium  in  the  presence  of  xylene  at  140°  a 
substituted  compound  in  which  the  metal  replaces  the  hydrogen 
atom  of  the  imino  group.  H.  W. 

Amino-4-pyridones.  W.  H.  Crowe  (J.  Chem.  Soc.,  1925, 127, 
2028 — 2029). — The  action  of  a  mixture  of  fuming  nitric  and  con¬ 
centrated  sulphuric  acids  on  4-pyridone  at  100°  yields  3-nitro-4- 
pyridone,  m.  p.  279°  [cf.  Koenigs  and  others,  A.,  1924,  i,  989,  990, 
m.  p.  269 — 270°  (decomp.),  284°  (decomp.)],  reduced  by  tin  and 
hydrochloric  acid  to  3-amino -^-pyridone  hydrochloride, 
C5H60N2,HC1,H20 

[i chloroplatinate ,  (C5H60N2)2,H2PtCl6,H20].  Similar  nitration  at  140° 
yields  3  :  5-dinitro-4-pyridone  (cf.  Koenigs,  loc.  cit.,  monohydrate, 
m.  p.  325°),  reduced  by  alcoholic  ammonium  sulphide  to  3 -nitro¬ 
n-amino  A-pyridone,  isolated  as  the  hydrochloride.  The  sodium  salts 
of  the  nitro  compounds  are  described.  M.  J. 

Condensations  of  Amidines  with  Ethoxymethylene  Deriv¬ 
atives  of  p-Ketonic  Esters,  p -Diketones,  and  Cyanoacetic 
Ester.  II.  P.  C.  Mitter  and  N.  Palit  (J.  Indian  Chem.  Soc., 
1925,  2,  61 — 70). — In  extension  of  earlier  work  (cf.  Mitter  and 
Bardhan,  T.,  1923,  123,  2179),  various  aliphatic  and  complex 
amidines  have  been  condensed  with  ethyl  ethoxymethylenemalonate, 
ethyl  ethoxymethyleneacetoacetate,  and  ethyl  ethoxymethylene- 
cyanoacetate  to  yield  pyrimidine  derivatives.  Employing  sodium 
ethoxide  as  the  condensing  agent,  the  following  products  have 
been  obtained  :  ethyl  ethoxymethylenecyanoacetate  condenses  with 
benzamidine  to  yield  5-cyano-4:-Jceto-2-phenyl-l  :  4:-dihydropyrimidine, 
m.  p.  295°  [which  on  hydrolysis  of  the  cyanogen  group  yields  the 
corresponding  acid,  m.  p.  271°  (decomp.)],  together  with  two  sub¬ 
stances,  m.  p.  145 — 152°  and  130°,  respectively ;  with  p-toluamidine, 


i.  1320 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


it  yields  5-cyano-4-keto-2-tolyl-l  :  4,- dihydropyrimidine,  m.  p.  303 — 
304°,  which  on  hydrolysis  yields  the  acid,  m.  p.  282°;  with  p-anis- 
amidine  is  obtained  5-cyano-4-keto-2-anisyl-l  :  4 -dihydropyrimidine, 
m.  p.  286°  [acid,  m.  p.  271°  (decomp.)];  with  p -naphthamidine  it 
yields  5-cyano-4-keto-2-$-naphthyl-l  :  4 -dihydropyrimidine,  m.  p. 
305 — 306°  [acid,  m.  p.  291°  (decomp.)],  together  with  a  substance, 
m.  p.  147 — 148°.  Ethyl  ethoxymethyleneacetoacetate  condenses 
with  guanidine  to  yield  ethyl  2-amino-4-methylpyrimidine-5-carb- 
oxylate,  m.  p.  222°  [acid,  m.  p.  256 — 258°  (decomp.)];  with  anis- 
amidine  is  obtained  ethyl  2-anisyl-4-methylpyrimidine-5-carboxylate, 
m.  p.  80°  ( ?)  (acid,  m.  p.  232 — 233°)  ;  with  naphthamidine  is 
obtained  ethyl  2-^-naphthyl-4-methylpyrimidine-5-carboxylate,  m.  p. 
118°  (acid,  m.  p.  245 — 246°).  Ethoxymethyleneacetylacetone  con¬ 
denses  with  anisamidine  to  yield  b-acetyl-2-anisyl-4-methylpyrimidine, 
m.  p.  113 — 115°;  and  with  naphthamidine  to  yield  5-acetyl-2-fi- 
naphthyl-4-methylpyrimidine,  m.  p.  151 — 153°.  Ethyl  ethoxy- 
methylene  malonate  condenses  with  guanidine  to  yield  ethyl 
2-amino-4-keto-l  :  4-dihydropyrimidine-5-carboxylate,  m.  p.  285° 
(acid,  m.  p.  238°),  and  in  this  case  the  intermediate  compound, 
ethyl  ethoxy methylenemalonoguanidate, 

C(NH2)2:N*C0*C(C02Et):CH*0Et, 

m.  p.  295°  [readily  hydrolysed  by  50%  hydrochloric  acid  to  yield 
malonoguanidicacid,  C(NH2)2iN*C0‘CH2*C02H,m.  p.  254°  (decomp.)], 
was  isolated.  With  anisamidine  is  obtained  ethyl  4-keto-2-anisyl- 
1  :  4-dihydropyrimidine-5-carboxylate,  m.  p.  222 — 224°;  whilst  with 
P -naphthamidine  is  obtained  ethyl  4-keto-2-naphthyl-\  :  4 -dihydro- 
pyrimidine-5-carboxylate,  m.  p.  213 — 215°.  J.  W.  B. 


Chemical  Reactivity  and  Conjugation.  II.  Reactivity  of 
the  2-Methyl  Group  in  the  4-Quinazolone  Series.  I.  M. 

Heilbron,  F.  N.  Kitchen,  E.  B.  Parkes,  and  G.  D.  Sutton 
(J.  Chem.  Soc.,  1925,  127,  2167— 2175).— 1  :  2-Dimethyl-4-quin- 
azolone,  like  the  2  :  3 -dimethyl  isomeride  (Bogert,  Beal,  and  Amend, 
A.,  1911,  i,  162,  580),  contains  a  reactive  methyl  group  in  the 
2-position.  This  reactivity  must  be  ascribed  to  the  tendency  of 
the  unsaturated  nitrogen  atom,  like  that  of  the  carbonyl  oxygen 
atom  of  2  :  3-dimethylchromone  (T.,  1923,  123,  2559),  to  acquire 
a  slight  negative  charge,  thus  producing  an  activated  phase  of  the 
molecule  which,  in  its  final  state,  may  be  represented  as  completed 
isomeric  change  into  the  methylene  form.  Thus  : 


(I.) 


O 
1 1 

C 


(II.) 


JC-CH, 


NMe 


\, 


NMe 


j)C=CH,— H  ^ 


The  1  :  2-dimethyl-4-quinazolones,  owing  their  reactivity  to  the 
nitrogen  in  the  3-position,  are,  in  general,  more  reactive  than  the 
2  :  3-dimethyl  isomerides,  owing  their  reactivity  to  the  nitrogen  in 
the  1 -position,  probably  because  they  contain  a  conjugated  system 
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0—6 — N— 6iVle,  analogous  to  that  contained  in  2  :  3-dimethyl- 
chromone.  Substitution  of  methoxyl  in  the  7-position  of  1  :  2-di- 
methyl-4-quinazolone  causes  a  certain  retardation  of  activity,  due 
to  neutralisation  of  partial  valency  forces  between  the  carbonyl 
group  and  the  methoxy  group.  6-Methoxy-l  :  2-dimethyl-4-quin- 
azolone  and  7-methoxy-2  : 3-dimethyl-4-quinazolone,  which  are 
incapable  of  forming  closed  valency  circuits,  have  unimpaired 
q  reactivity,  whereas  6-methoxy-2  :  3-dimethyl- 

.  h  4-quinazolone  (IV)  gives  no  styryl  derivatives, 

C  owing  to  complete  neutralisation  of  valency 

MeO^X/XNMe  forces.  Direct  methylation  of  anthranilamide 
1 1  I  ^CMe  (Weddige,  A.,  1887,  1043)  gives  a  poor  yield  of 
methyl  derivative.  Distillation  of  the  ammon- 
N  ium  Salt  of  methylanthranilic  acid  ( carbethoxy - 

derivative,  m.  p.  108°)  fails  to  yield  the  amide.  The  acid,  successively 
treated  with  ethyl  chloroformate  and  acetyl  chloride,  gives  methyl - 
isatoic  anhydride,  m.  p.  180°,  converted  by  concentrated  ammonia 
into  methyl  anthranilamide  (cf.  Niementowski,  Ber.,  1889,  22,  1672). 
Acetylation  and  loss  of  water  give  1  :  2-dimethyl-4-quinazolone 
(Weddige,  loc.  cit.).  Condensation  with  aromatic  aldehydes  at  the 
ordinary  temperature  in  presence  of  alcoholic  sodium  ethoxide 
gives  :  2-styryl-l-methylA-quinazolone,  m.  p.  245°,  4' -methoxy -2- 
styryl-  (+2H20),  m.  p.  94°,  anhyd.,  m.  p.  156°,  3'  :  4 '-meihylene- 
dioxy -2-styryl-,  m.  p.  264°,  and  -dimethylamino-2-styryl- 1  -methyl- 
4:-quinazolone,  m.  p.  274°. 

2  :  3-Dimethyl-4-quinazolone  gives  :  4' -methoxy -2-styryl-,  m.  p. 
146°,  3'  :  A -di methoxy -2-styryl - ,  m.  p.  208°,  3'  :  4 ' -methylenedioxy- 
2-styryl-,  m.  p.  185°,  and  -dimethylamino-2-styryl-3-methylA-quin- 
azolone,  m.  p.  175°. 

6-Nitro-3-methoxybenzoic  acid  (+1H20),  m.  p.  97°,  gives  5- 
methoxyanthranilic  acid,  5 -methoxymethylanthranilic  acid,  m.  p. 
163°,  Q-methoxymethylisatoic  anhydride,  m.  p.  233°,  5-rnethoxy- 
methylanthranilamide,  m.  p.  145°,  Q-methoxy-l  :  2-dimethyl  A-quin- 
azolone,  m.  p.  220°,  and  thence  Q-methoxy-3'  :  4' -methylenedioxy-2- 
styrylA-methylA-quinazolone,  m.  p.  284°. 

5-M ethoxy acetylanthranil,  m.  p.  124°,  from  5-methoxyanthranilic 
acid,  gives  Q-methoxy -2-methyl  A-quinazolone,  m.  p.  270°,  and  6- 
methoxy-2  :  3- dimethyl A-quinazolone  (  +  1H20),  m.  p.  87°,  anhyd., 
m.  p.  133°. 

4-Methoxyanthranilic  acid  gives  4- methoxymethylanthranilic  acid, 
m.  p.  165°,  7 -methoxymethylisatoic  anhydride,  m.  p.  200°,  4 -methoxy- 
methylanthranilamide,  m.  p.  138°,  1-methoxy-l  :  2-dimethylA-quin- 
azolone  (+  1H20),  indef.  m.  p.,  anhyd.,  m.  p.  193°,  and  thence  7- 
methoxy- 3'  :  4' -methylenedioxy -2-styryl-,  m.  p.  280°,  and  7 -methoxy- 
A-dimethylamino-2-styryl-\-methylA-quinazoione,  m.  p.  266°. 

4- Methoxy  acetylanthranil,  m.  p.  128°,  from  4-methoxyanthranilic 
acid,  gives  1 -methoxy -2-methyl A-quinazolone,  m.  p.  272°,  7 -methoxy - 
2  :  3-dimethylA-quinazolone  (+  1H20),  m.  p.  80°,  anhyd.,  m.  p.  149°, 
and  thence  7 -methoxy-3’  :  4c'-methylenedioxy-2-styryl-3-methylA-quin- 
azolone,  m.  p.  193°. 
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5-Chloro-2-amino-4-methoxytoluene,  m.  p.  116°  (acetyl  derivative, 
m.  p.  183 — 184°),  was  obtained  instead  of  the  simple  amino  com¬ 
pound  by  reduction  of  o-nitro-p-cresol  methyl  ether  with  tin  and 
hydrochloric  acid  during  the  preparation  of  4-methoxyanthranilic 
acid.  M.  J. 

Quinazolones  from  Acylated  o-Aminohenzhy  dr  azides.  G. 

Heller,  with  E.  Goring,  J.  Kloss,  and  W.  Kohler  ( J .  pr.  Chem., 
1925,  [ii],  111,  36 — 53). — The  action  of  alcoholic  hydrazine  hydrate 
on  ethyl  o-acetamidobenzoate  affords  3-amino-2-methyl-4-quin- 
azolone  (cf.  Bogert,  A.,  1909,  i,  679)  instead  of  the  expected 
o-acetamidobenzhydrazide.  3-Acetamido-2-methyl-4-quinazolone 
(cf.  Bogert,  loc.  cit.)  is  obtained  by  treating  o-aminobenzhydrazide 
with  acetic  anhydride,  the  mixture  being  evaporated  to  dryness. 
When  o-aminobenzhydrazide  is  treated  with  acetic  anhydride 
in  ethyl  acetate  solution  at  50°,  acetyl-o-aminobenzhydrazide, 
NHAc’NH'CO’CeH^NHg,  m.  p.  181°,  is  obtained,  which  is  con¬ 
verted  into  the  above  aminomethylquinazolone  when  heated  at  220° 
or  when  boiled  with  alcoholic  hydrochloric  acid,  a  conversion 
necessitating  a  wandering  of  the  acetyl  group.  Treatment  of  the 
acetylhydrazide  with  sodium  nitrite  in  presence  of  dilute  hydro¬ 
chloric  acid  affords  3-acetamidobenzazimide,  m.  p.  206°  (decomp.) 
(cf.  Bamberger,  A.,  1901,  i,  391),  whilst  the  action  of  benzoyl 
chloride  in  pyridine  yields  acetyl-o-benzamidobenzhydrazide,  m.  p. 
236°  (decomp.),  which  is  converted  by  hot,  dilute  hydrochloric 
acid  into  3-amino-2-phenylquinazolone  (cf.  Heller,  A.,  1915,  i,  844) 
and  yields,  when  heated  at  250°,  3-acetamido-2-phenyl-4:-quinazolone, 
m.p.  122°.  Benzoyl-o-aminobenzhydrazide,  NHBz*NH>CO*C6H4*NH2, 
m.  p.  178°,  is  obtained,  together  with  a  dibenzoyl  derivative,  by  the 
action  of  benzoyl  chloride  on  o-aminobenzhydrazide  in  warm  ethyl 
acetate.  It  yields  anthranilic  acid  when  warmed  with  85% 
sulphuric  acid,  and  3-amino-2-phenyl-4-quinazolone  when  heated 
at  210 — 220°,  the  acyl  group  again  migrating  to  the  other  nitrogen 
atom. 

3 -Benzamidobenzazimide,  m.  p.  205 — 206°  (decomp.),  obtained  by 
the  action  of  nitrous  acid  on  the  above  benzoyl-o-aminobenz- 
hydrazide,  yields  o-azoimidobenzoic  acid  when  warmed  with  alkalis. 
When  benzoyl-o-aminobenzhydrazide  is  treated  in  aqueous  solution 
with  acetic  anhydride,  the  corresponding  acetamido  derivative 
(+H20),  sintering  at  108°  and  losing  water  at  115°,  is  obtained, 
which  is  converted  by  the  action  of  warm  dilute  hydrochloric  acid, 
or  when  heated  alone  at  180°,  into  3-benzamido-2-methyl-4-quin- 
azolone.  Benzoylation  of  o-aminobenzhydrazide  in  pyridine  affords 
the  above-mentioned  dibenzoyl  derivative, 

NHBz-NH-CO-C6H4-NHBz, 

m.  p.  239°  (decomp.),  together  with  a  substance,  m.  p.  205°.  When 
the  former  product  is  heated  at  250°,  it  yields  S-benzamido-2- 
phenyl-4-quinazolone,  m.  p.  202°.  The  following  compounds,  pre¬ 
pared  analogously  to  those  above,  are  described  :  acetyl- o  :  m-nitro 
benzamidobenzhydrazide,  m.  p.  205°  (decomp.) ;  3-acetamido-2-m- 
nitrophenyl-4:-qv.inazolone  (-j-H20),  m.  p.  183°  (anhydrous) ;  3-amino- 
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2- m-nitrophenylA-qiiinazolone,  m.  p.  222° ;  m-nitrobenzoyl-o-amino- 
benzhydrazide,  N02-C6H4*NH-NH-C0-C6H4-NH25  m.  p.  192° ;  m-nitro- 
benzoyl-o  :  m -nitrobenzamidobenzhydrazide,  pale  yellow,  m.  p.  217° ; 

3- m -nitrobenzamidobenzazimide,  m.p.  185°  (decomp.);  m-nitrobenzoyl- 
o-acetamidobenzhydrazide,  m.  p.  167°  (decomp.),  with  formation  of 
Z-m.-nitrobenzamido-2-meihylA-quinazolone,  m.  p.  231° ;  2-m -nitro- 
benzamidobenzoylbenzhydrazide,  m.  p.  217°  (decomp.);  3 -benzamido- 
2-vo-nitrophenylA-quinazolone,  m.  p.  221°;  m-nitrobenzoyl-o-benz- 
amidobenzhydrazide,  m.  p.  236°  (decomp.) ;  Z-m-nitrobenzamido-2- 
phenylA-quinazolone,  m.  p.  198° ;  acetyl-o-propionamidobenzhydr- 
azide,  m.  p.  160°  (decomp.) ;  Z-acetamido-2-ethylA-quinazolone,  m.  p. 
135° ;  Z-amino-2-ethylA-quinazolone,  m.  p.  123° ;  propionyl-o-amino- 
benzhydrazide ,  m.  p.  137°  ;  3 -propionylarninobenzazimide,  m.  p.  181°  ; 
propionyl-o-acetamidobenzhydrazide,  m.  p.  167°  (decomp.) ;  and 
Z-propionami do -2-methyl A-quinazolone,  m.  p.  170°. 

The  action  of  hydrazine  hydrate  on  methyl  methylanthranilate 
affords  methylanthranilic  hydrazide  (o-methylaminobenzhydrazide) , 
m.  p.  141 — 142°,  from  which  benzoyl-o-methylaminobenzhydrazide, 
m.  p.  192°,  is  obtained  by  the  action  of  benzoyl  chloride  in  pyridine, 
together  with  the  dibenzoyl  derivative,  m.  p.  179 — 180°.  The  former 
product  is  changed  when  heated  at  250°,  probably  by  wandering  of 
the  benzoyl  group,  to  a  crystalline  product.  Acetyl-o-methylamino- 
benzhydrazide,  m.  p.  152°,  yields  an  oily  nitrosoamine.  Methyl- 
acetylanthranilic  hydrazide  ( o-acetomethylaminobenzhydrazide ),  m.  p. 
234—235°  ( nitrosoamine ,  decomp.  250 — 260°),  is  described.  Z-Aceto - 
phenoneaminobenzazimide  ( methylbenzylidene-Z-aminobenzazimide ), 
pale  yellow,  m.  p.  168-5°,  is  obtained  by  the  action  of  sodium 
nitrite  and  acetic  acid  on  acetophenone-o-aminobenzhydrazide, 
which  has  m.  p.  174 — 175°  (cf.  Thode,  A.,  1904,  i,  347).  The  latter 
yields,  on  treatment  with  acetic  anhydride,  o-acetamidobenzhydr- 
azideacetophenone  ( methylbenzylidene-o-acetamidobenzhydrazide ),  m.  p. 
202 — 203°  (decomp.),  which,  when  heated  at  200°,  yields  3-p -acetyl- 
phenylamino-2-methylA-quinazolone,m..  p.  195°.  3  -A  mi  nob  enzazimide, 
m.  p.  152 — 153°,  is  obtained  by  the  action  of  cold,  18%  hydro¬ 
chloric  acid  on  the  above  3-acetophenoneaminobenzazimide.  The 
use  of  hot,  dilute  hydrochloric  acid  leads  to  the  production  of 
o-phenylenecarbamide.  When  3-aminobenzazimide  is  treated  with 
zinc  dust  and  acetic  acid,  benzazimide  is  obtained.  F.  G.  W. 

Tautomerisation  Phenomena  in  Heterocyclic  Compounds. 

G.  Heller  [with  A.  Buchwaldt,  R.  Fxjchs,  W.  Kleinicke,  and 
J.  Kloss]  {J .  pr.  Chem.,  1925,  [ii],  111,  1 — 22). — The  conversion 
of  isatin  into  isatol  by  the  action  of  benzoyl  chloride  on  the  silver 
salt,  and  into  2  :  3-dihydroxyquinoline  by  the  action  of  diazo¬ 
methane,  led  to  the  following  examination  of  similarly  constituted 
substances,  but  in  no  case  were  analogous  transformations  observed. 
The  action  of  acetyl  chloride  in  benzene  on  the  silver  salt  of 
phthalimidine  yields  acetylphthalimidine.  When  silver  phthal- 
imidine  is  allowed  to  stand  in  the  dark  in  contact  with  a  solution 
of  benzoyl  chloride  in  dry  ether,  a  mixture  of  two  isomeric  benzoyl 
derivatives,  one  colourless,  the  other  light  red,  is  obtained,  but  the 
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individual  isomerides  cannot  be  separated  by  means  of  solvents. 
Phthalimidine  is  not  attacked  by  ethereal  diazomethane.  When 
the  silver  salt  of  saccharin  is  treated  at  100°  with  methyl  iodide 
in  dry  ether,  a  mixture  of  the  N-  and  O-methyl  derivatives  is 
obtained.  Ethyl  iodide  affords  similarly  the  two  ethylsaccharins. 
The  action  of  cold,  ethereal  acetyl  chloride  on  silver  saccharin 
yields  acetylsaccharin,  m.  p.  193°,  whilst  benzoyl  chloride  affords 
similarly  A- benzoyl  saccharin,  m.  p.  163 — 165°,  together  with  a 
small  proportion  of  a  crystalline  compound,  m.  p.  255 — 257°,  prob¬ 
ably  the  0 -benzoyl  derivative.  Saccharin  reacts  vigorously  with 
ethereal  diazomethane,  the  0-  and  A-methyl  derivatives  being 
formed  in  the  proportion  of  1:4.  Disodium  o-phenylenecarbamide 
is  precipitated  in  crystalline  form  when  25%  sodium  hydroxide  is 
added  to  a  solution  of  o-phenylenecarbamide  in  the  dilute  alkali. 
The  monosodium  salt  is  obtained  by  the  addition  of  alcoholic  sodium 
hydroxide  to  a  solution  of  the  carbamide  in  alcohol.  The  silver 
salt  is  obtained  by  mixing  hot,  aqueous  o-phenylenecarbamide 
with  an  equivalent  of  aqueous  silver  nitrate,  and  adding  gradually 
dilute  aqueous  ammonia  as  long  as  the  precipitate  increases.  When 
the  disodium  salt  is  shaken  with  benzoyl  chloride  in  benzene,  the 
NI -dibenzoyl  derivative,  m.  p.  212 — 213°,  is  obtained  in  85% 
yield.  The  action  of  benzoyl  chloride  in  ether  or  benzene  on  the 
monosodium  salt  also  affords  this  dibenzoyl  derivative,  together 
with  the  free  carbamide,  the  former  being  also  obtained  on  benzoyl- 
ation  of  the  carbamide  in  pyridine.  O - Benzoyl-o- phenylenecarb - 
amide  (I),  m.  p.  205°,  is  obtained  when  the  silver  salt  is  shaken 
with  benzoyl  chloride  in  benzene,  the  O -acetyl  derivative,  m.  p. 
205°,  being  obtained  similarly.  The  NN' -diacetyl  derivative,  m.  p. 
149°,  is  obtained  analogously  to  the  dibenzoyl  derivative.  Alkyl 
derivatives  could  not  be  obtained  from  the  sodium  or  silver  salts, 
on  which  ethyl  chloroformate  is  also  without  action.  Diazomethane 
does  not  react  with  the  free  carbamide.  When  potassium  o-phthal- 
hydrazide  is  shaken  with  benzoyl  chloride  in  benzene,  O -benzoyl- 


C6Hi<|>OOBz 
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phthalhy  dr  azide,  m.  p.  221 — 222°,  is  obtained  in  90%  yield,  and  is 
also  produced  by  the  action  of  benzoyl  chloride  on  the  silver  salt 
in  pyridine.  The  O -acetyl  derivative,  m.  p.  164-5°,  is  obtained 
similarly,  whilst  the  O-methyl  ether,  m.  p.  187°,  is  obtained  by 
treating  the  silver  salt  with  ethereal  methyl  iodide  at  100°.  The 
action  of  ethyl  chloroformate  on  the  silver  salt  in  benzene  affords 
a  mixture  of  the  O-carbethoxy  derivative  (II),  m.  p.  145°  with 
subsequent  resolidification  and  m.  p.  180°  (decomp.),  and  the 
-dicarbethoxy  derivative,  m.  p.  136°.  When  phenyleneoxamide 
is  treated  with  benzoyl  chloride  in  pyridine,  O-benzoylphenylene- 
oxamide,  m.  p.  176°,  is  produced.  Reduction  of  phenyleneoxamide 
with  zinc  and  hydrochloric  acid  affords  hydroxydihydroquinoxaline 
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(III),  m.  p.  93 — 94°,  with  resolidification  and  m.  p.  132 — 133°, 
again  resolidifying  and  becoming  gradually  yellow  to  brown  and 
melting  partly  at  153 — 155°,  and  completely  at  about  180°.  The 
disilver  and  monopotassium  salts  of  phenyleneoxamide  are  described, 
as  well  as  the  sodium  and  silver  salts  of  benzoylenecarbamide. 
When  benzoylenecarbamide  is  treated  with  benzoyl  chloride  in 
pyridine,  a  mixture  of  dibenzoylbenzoylenecarbamide,  m.  p.  153 — 
154°,  and  monobenzoylbenzoylenecarbamide,  m.  p.  206°  (decomp.) 
{sodium  salt),  is  obtained.  The  latter  is  also  produced  when  either 
sodium  or  silver  benzoylenecarbamide  is  heated  with  benzoyl 
chloride  in  benzene.  When  benzoylanthranilic  acid  is  heated  with 
an  equivalent  of  carbamide  at  140 — 150°,  4-hydroxy-2 -phenyl  - 
quinazoline  is  produced  (cf.  Korner,  A.,  1887,  1044),  together  with 
benzoylenecarbamide  and  a  red,  amorphous  substance.  When 
benzoylcarbamide  is  heated  with  anthranilic  acid  at  100°,  an 
isomeric  benzoylbenzoylenecarbamide,  m.  p.  216 — 217°  (decomp.),  is 
produced,  which  is  much  more  readily  hydrolysed  to  benzoylene¬ 
carbamide  than  the  above  monobenzoyl  derivative.  Attempts  to 
acetylate  benzoylenecarbamide  produced  a  brown,  amorphous  sub¬ 
stance,  whilst  treatment  of  the  sodium  or  silver  salt  with  acetyl 
chloride  afforded  only  the  original  benzoylenecarbamide.  When 
sodium  or  silver  benzazimide  is  heated  with  benzoyl  chloride  in 
toluene  or  benzene,  benzoylbenzazimide ,  m.  p.  132 — 133°,  is  obtained. 
Acetylbenzazimide,  m.  p.  165°,  is  produced  similarly,  whilst  the 
action  of  methyl  iodide  on  the  silver  or  sodium  salt  yields  the 
known  methyl  derivative.  Ethyl  benzazimidecarboxylate,  m.  p.  65 — 
66°,  obtained  from  either  the  silver  or  sodium  salt  and  ethyl  chloro- 
formate,  is  converted  into  carbonylsalicylamide  and  salicylic  acid 
when  warmed  with  dilute  hydrochloric  acid.  Reduction  of  benz¬ 
azimide  proceeds  irregularly,  but  the  action  of  zinc  dust  and 
ammonia  afforded,  in  one  experiment,  o-hydrazinobenzoic  anhydride. 

F.  G.  W. 

Ring  Formation  in  Additive  Compounds.  II.  W.  Hieber 
(Annalen,  1925,  444,  249 — 265;  cf.  A.,  1924,  i,  1249).  Constitu¬ 
tion  of  Compounds  of  Stannic  Chloride  with  Poly  carboxylic 
Esters  [with  R.  Becker]. — The  bimolecular  structures  for  the 
additive  compounds  of  stannic  chloride  with  dicarboxylic  esters 
indicated  by  molecular  weight  determinations  ( loc .  cit.)  receive 
confirmation  in  the  formation,  from  ethyl  ethylenetetracarboxylate, 
of  compounds  of  the  type  2SnCl4,2ester,  m.  p.  94 — 95°  (from 
equimolecular  mixture  in  carbon  tetrachloride) ;  3SnCl4,2ester, 
m.  p.  94 — 95°  (from  1|  or  2  mols.  of  stannic  chloride  and  1  mol. 
of  ester  in  carbon  tetrachloride) ;  4SnCl4,2ester,  m.  p.  94 — 95° 
(obtained  pure  only  by  melting  together  the  components  with  large 
excess  of  stannic  chloride,  which  is  removed  afterwards  by  suction). 

Ethyl  ethanetetracarboxylate  yields  a  similar  series  of  three 
products,  but  as  those  richest  in  stannic  chloride  are  very  easily 
formed,  excess  of  this  salt  must  be  avoided.  The  m.  p.  of  all  three 
are  the  same,  viz.,  124°.  With  ethyl  tricarballylate,  compounds 
2SnCl4,2ester,  m.  p.  118°,  and  3SnCl4,2ester  are  obtaided. 

vol.  cxxvin.  i.  3  a 
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Compounds  of  Stannic  Halides  with  Isomeric  Diamines 

[with  R.  Wagner]. — o-,  m-,  and  p-Phenylenediamines  and  benzidine, 
like  the  simple  amines,  form  compounds  with  stannic  chloride  and 
bromide  in  which  one  molecule  of  the  inorganic  salt  is  linked  by 
subsidiary  valency  bonds  to  two  nitrogen  atoms.  Dianiline-stannic 
chloride  (Warner  and  Pfeiffer,  A.,  1898,  i,  464)  decomposes  at  200°; 
dianiline-stannic  bromide  at  150°.  o-Phenylenediamine-stannic 
chloride,  decomp.  230°,  and  bromide ,  decomp.  180°,  have  apparently 
unimolecular  structures  containing  a  5-membered  ring.  On  the 
other  hand,  m-  and  p-phenylenediamines  and  benzidine  give  com- 


SnX, 


NHo\a- 
NH 


NH2-ArNH2  and 


2>Ar. 


pounds  of  the  types  NH2-ArNH2  •  • 

rr<NH2...SnX4. 

•  •  •  SnX4  • 

Di-m-phenylenediamine-stannic  chloride,  m-phenylenediamine- 
stannic  chloride,  the  corresponding  para  chlorides  and  bromides, 
benzidine-stannic  chloride,  and  dibenzidine-stannic  chloride,  are 
described.  In  the  case  of  ethyl  o-  and  p-aminobenzoates,  the 
subsidiary  valency  of  the  nitrogen  alone  takes  part  in  the  additive 
reaction,  i.e.,  there  is  no  ring  formation.  The  compounds 
SnCl4,2ester  and  SnBr4,2ester  are  obtained  from  ethyl  anthranilate, 
and  the  compound  SnCl4,2ester  from  ethyl  p-aminobenzoate.  All 
the  amine  and  diamine  compounds  with  stannic  halides  decompose 
without  melting  at  150 — 230°.  C.  H. 


2-Amino-4  :  5-dimethylglyoxaline .  R.  Burtles  and  F.  L. 
Pyman  (J.  Chem.  Soc.,  1925,  127,  2012 — 2018). — The  normal 
behaviour  of  8-aminopurine  towards  nitrous  acid  (A.,  1909,  i,  434), 
together  with  the  formation  of  an  oximino  derivative  from  creatinine 
(A.,  1912,  i,  719),  suggests  that  the  abnormality  of  2-aminoglyoxaline 
(Fargher  and  Pyman,  T.,  1919,  115,  217 ;  A.,  1922,  i,  1197)  may 
be  conditioned  by  the  possibility  of  substitution  at  the  4-  and 
5-positions.  This  supposition  is  negatived  by  the  failure  of  2-amino- 
4 :  5-dimethylglyoxaline  to  react  smoothly  with  nitrous  acid.  Neither 
the  original  amine  nor  any  definite  reaction  product  could  be  isolated. 

2- Amino-4: :  5-dimethylglyoxaline  [ hydrochloride ,  m.  p.  289°,  car¬ 
bonate  (1H20),  m.  p.  144°,  picrate ,  m.  p.  245°,  acetyl  derivative, 
m.  p.  270°]  is  obtained  by  reduction  of  2-~p-bromobenzeneazo-4  :  5- 
dimethylgly oxaline,  m.  p.  213 — 214°  ( hydrochloride ,  decomp.  135°). 
This  substance,  prepared  by  coupling  diazotised  ^-bromoaniline 
with  4  :  5-dimethylglyoxaline,  causes  irritation  of  the  eyelids.  An 
attempt  to  prepare  the  amine  by  condensation  of  a-bromoethyl 
methyl  ketone  with  guanidine  was  unsuccessful.  Treatment  of 
4(5)-methylglyoxaline  with  diazotised  p-bromoaniline  gives,  besides 
the  bisazo  compound,  crude  m.  p.  100 — 102°,  5(4)-p -bromobenzeneazo- 
4(5) -methylgly oxaline,  m.  p.  238°  [hydrochloride,  m.  p.  188°  (decomp.)], 
and  2-p-bromobenzeneazo-4(5)-methylglyoxaline,  m.  p.  225 — 226°. 
The  last-named,  on  reduction  with  hot  stannous  chloride,  gives 
^-bromoaniline,  alacreatinine,  and  2-amino -4(5) -methylgly oxaline 
isolated  as  picrate,  m.  p.  186— -187°.  An  aqueous  solution  of  the 
non-crystalline  hydrochloride  resembles  that  of  2-aminoglyoxaline 
hydrochloride  in  its  behaviour  towards  nitrous  acid.  M.  J. 
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Dissociation  Constants  of  Glyoxaline-4 : 5-dicarboxylic  Acid. 

H.  Pauly  ( Ber .,  1925,  58,  [B],  1791 — 1792 ;  cf.  Pauly  and  Ludwig, 
A.,  1922,  i,  953). — A  reply  to  Lehmstedt  (this  vol.,  i,  1103). 

H.  W. 


Azo  Compounds  with  Ethyl  Diacetylsuccinate  and  Billow’ s 
Synthesis  of  Substituted  Pyrazoles.  C.  Bulow  and  K.  Baur 
(Ber.,  1925,  58,  [B],  1926 — 1932). — Diazonium  compounds  of 
monoacetylated  diamines  have  been  coupled  with  ethyl  diacetyl¬ 
succinate  and  the  products  converted  into  pyrazoles.  The  reaction 
is  considered  to  proceed  according  to  the  scheme  : 

R-N:N-0*CMe:C(C02Et)-CHAc-C02Et  (I)  -> 

R-N:N*CAc(C02Et)-CHAc*C02Et  (II) 
R-NAc*N:C(C02Et)-C(C02Et):CMe*0H  (III)  — > 

R.N<CMe*9‘C02Et  (IV). 

^N=OCOaEt  1  1 

Ethyl  p-acetamidophenylazodiacetylsuccinate  (II,  R=NHAc*C6H4*), 
m.  p.  134°,  is  prepared  by  the  action  of  diazotised  acet-p-phenylene- 
diamide  on  ethyl  diacetylsuccinate  in  aqueous-alcoholic  solution 
in  the  presence  of  sodium  acetate  and  is  readily  converted  into 
ethyl  \-p-acetamidophenyl-5-methylpyrazole -3  :  4 -dicarboxylate  (IV, 
R=NHAc*C6H4‘),  m.  p.  158°.  l-p-Acetamidophenyl-5-methylpyr- 
azole-3  :  4-dicarboxylic  acid,  m.  p.  264°  (decomp.),  1-p -acetamido- 
phenyl-5-methylpyrazole,  and  \-p-aminophenyl-5-rnethylpyrazole-3  :  4- 
dicarboxylic  acid,  m.  p.  276°  (decomp.),  are  described.  The 
diazotised  solution  of  the  amino-acid  couples  with  ethyl  aceto- 
acetate,  yielding  ethyl  3  :  4:-dicarboxy-5-methylpyrazole-l-benzeneazo- 

acetoacetate,  V(^2^J~;f>N-C6H4-N:N-CHAc*C()2Et,  m.  p.  215— 
C(Ou2Hj»OM.G 

216°  (decomp.),  according  to  the  rate  of  heating,  with  acetoacet- 
anilide  to  give  the  corresponding  anilide,  decomp,  about  266°, 
and  with  ethyl  acetonedicarboxylate  to  give  the  compound, 
C2iH2209N4,  decomp.  265°. 

A-Monoacetylbenzidine,  m.  p.  195 — 196°,  is  conveniently  pre¬ 
pared  from  benzidine  and  acetic  anhydride  in  chloroform  solu¬ 
tion  at  +5°.  It  is  diazotised  and  coupled  with  ethyl  diacetyl¬ 
succinate  to  ethyl  p-acetamidodiphenylazodiacetylsuccinate  (II,  R= 
NHAc’Cr>H4’C6H4*),  m.  p.  163°,  which  passes  when  melted  or  boiled 
with  alcohol  into  ethyl  \--p-acetamidodiphenyl-5-methylpyrazole-3  :  4- 
dicarboxylate  (IV,  R  =NHAc*C6H4,C6H4*),  m.  p.  168°;  the  corre¬ 
sponding  dicarboxylic  acid,  m.  p.  285°  (decomp.),  and  its  normal 
potassium  and  potassium  hydrogen  (decomp.  325°)  salts  are  described. 
\-~p-Aminodiphenyl-5-methylpyrazole-3  :  4- dicarboxylic  acid  has  m.  p. 
287°  (decomp.). 

Tetrazotised  benzidine  and  ethyl  diacetylsuccinate  yield  ethyl 
diphenylbisazobisdiacetylsuccinate,  m.  p.  152°  (decomp.),  which 
readily  loses  acetic  acid  and  passes  into  ethyl  l-p-diphenylbis-(5- 
methylpyrazole-3  :  4- dicarboxylate ) 


(IV,  R= 


C02Et*C:CMe 


X_S>N-C  6H4-C6H4), 


C02Et*C-— N 
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m.  p,  141°;  the  corresponding  tetracarboxylic  acid,  m.  p.  302° 
(decomp.),  and  its  tetrapotassium  and  dipotassium  dihydrogen  salts 
are  described.  H.  W. 

Tautomerism  of  4-Aminopyridine.  II.  Methylated 
Derivatives  of  4-Aminopyridine.  A.  E.  Tschitschibabin  and 
E.  D.  Ossetrowa  (Ber.,  1925,  58,  [R],  1708—1712;  cf.  A.,  1921, 
i,  450). — The  action  of  methyl  iodide  on  4-aminopyridine  gives 
l-methylA-pyridoneimine  hydriodide,  m.  p.  187 — 188°,  from  which 

the  free  base,  MeN<^  m.  p.  150 — 151°,  b.  p.  180 — 181°/ 

10  mm.,  is  obtained  by  means  of  silver  oxide  [picrate ,  m.  p.  188 — 
189°;  chloroplatinate,  m.  p.  226 — 227°  (decomp.)].  The  base  is 
also  the  main  product  of  the  action  of  methyl  iodide  on  the  sodium 
derivative  of  4-aminopyridine.  It  is  hydrolysed  by  concentrated 
potassium  hydroxide  solution  to  ammonia  and  1  -methyl-4-pyridone. 

4 -Methylaminopyridine,  m.  p.  115 — 118°  ( chloroplatinate ,  m.  p. 
214 — 215°;  picrate,  m.  p.  168-5 — 169°),  is  prepared  by  cautiously 
heating  4-methylaminopyridine-2  :  6-dicarboxylic  acid  in  a  vacuum. 

H.  W. 


Tautomerism  of  2-Aminopyridine.  IV.  Method  for  the 
Preparation  of  Pyriminazole  and  its  Homologues.  A.  E. 

Tschitschibabin  {Ber.,  1925,  58,  [5],  1704 — 1706;  cf.  this  vol., 
i,  158). — Pyriminazole  (I),  b.  p.  153 — 155°/27  mm.  [ chloroplatinate 
(+2H20)],  is  obtained  by  heating  2-aminopyridine 
with  bromoacetaldehyde  or  its  acetals  at  150 — 200° ; 
if  the  acetals  are  used,  the  alkyl  bromides  formed 
during  the  action  cause  the  product  to  be  mixed 
with  much  alkylpyridine.  Chloroacetone  appears 
to  yield  only  one  of  the  two  possible  methylpyrimin- 


N 

AA 

CH 
CH 


(I.) 

azoles ,  the  chloroplatinate  of  which  is  described. 


H.  W. 


2-Amino-3-methylpyridine  and  D  initr o-2-aminopyridine . 

A.  E.  Tschitschibabin  {Ber.,  1925,  58,  [R],  1707 — 1708). — In 
reply  to  Rath  (this  vol.,  i,  432),  the  author  maintains  the  identity 
of  Seide’s  2-amino-3-methylpyridine ;  the  method  used  by  Rath 
appears  likely  to  lead  to  a  mixture  of  methylated  aminopicolines. 

Re-examination  of  the  compound  obtained  by  Tschitschibabin 
and  Razorenov  (A.,  1915,  i,  992)  establishes  its  identity  as  3  :  5-di- 
nitro-2-aminopyridine,  and  not  5-nitro-2-hydroxypyridine  as  stated 
by  Rath  ( loc .  cit.).  H.  W. 

2-Amino-3-methylpyridine.  O.  Seide  {Ber.,  1925,  58,  [R], 
1733 — 1734). — The  author  has  failed  to  obtain  Rath’s  results  on 
repeating  his  experiments  with  synthetic  3-methylpyridine  (cf. 
Rath,  this  vol.,  i,  437),  and  maintains  the  identity  of  the  compound 
described  as  2-amino-3-methylpyridine  (Seide,  this  vol.,  i,  72). 
Rath’s  compound  is  probably  2-amino-4-methy]pyridine.  H.  W. 

Nitro  Derivatives  of  Methylated  Forms  of  2-Aminopyridine. 

A.  E.  Tschitschibabin  and  R.  A.  Konovalova  {Ber.,  1925,  58, 
[R],  1712 — 1717). — l-Methyl-2-pyridimine  is  converted  by  an 
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ice-cold  mixture  of  sulphuric  acid  ( d  1-84)  and  nitric  acid  (d  1-4) 
into  l-methyl-2-pyridylnitroimine,  C5H5NMe!N*N02,  m.  p.  161° 
[identical  with  the  product  obtained  by  Tschitschibabin  and 
Menschikov  (this  vol.,  i,  437)  by  methylation  of  pyridyl-2-nitro- 
amine],  and  5-nitro-\-methyl-2-pyridimine,  m.  p.  181°  (hydriodide, 
m.  p.  205 — 207°;  picrate,  m.  p.  200 — 201°);  the  latter  substance 
is  also  obtained  by  the  isomerisation  of  l-methyl-2-pyridylnitro- 
imine  by  sulphuric  acid  and  by  the  action  of  methyl  iodide  on  5-nitro- 
2-aminopyridine.  Nitration  of  5-nitro-2-aminopyridine  gives 
5-nitro-2-nitroaminopyridine,  which,  when  treated  with  methyl 
sulphate  in  the  absence  of  excess  of  alkali  hydroxide,  gives  5 -nitro- 

1- methyl-2-pyridylnitroimine,  m.  p.  182°  [this  substance  is  unusually 

sensitive  to  hydroxyl  ions,  by  which  it  is  converted  into  5-nitro-l- 
methyl-2-pyridone,  m.  p.  172°,  identical  with  the  product  described 
by  Fischer  and  Chur  (A.,  1916,  i,  741)];  in  addition  to  the  com¬ 
pound  of  m.  p.  182°,  a  substance,  m.  p.  60°,  apparently  an  isomeric 
5-nitro-l-methyl-2-pyridylnitroimine,  is  obtained  which  is  also 
formed  by  the  nitration  of  5-nitro-l-methyl-2-pyridimine.  The 
cause  of  the  isomerism  has  not  been  elucidated.  3-Nitro-2-amino- 
pyridine  is  nitrated  in  cold  sulphuric  acid  solution  to  3-nitro-2- 
nitroaminopyridine,  m.  p.  137°  (decomp.),  which  is  transformed 
by  methyl  iodide  into  3-nitro-\-methyl-2-pyridylnitroimine,  m.  p. 
209°;  like  the  compound  .of  m.  p.  182°,  this  substance  is  readily 
decomposed  by  hydroxyl  ions  into  nitrous  oxide  and  3-nitro-l- 
methyl-2-pyridone,  m.  p.  175 — 176°.  H.  W. 

Preparation  of  iV-2-Pyridylpyrr  oles .  Chem.  Fabrik  auj 
Aktien  (vorm.  E.  Schering)  (D.R.-P.  412168 ;  from  Chem.  Zentr., 
1925,  ii,  94). — A  mixture  of  2-aminopyridine  and  dried  mucic  acid, 
when  subjected  to  dry  distillation,  gives  N-2 -pyridylpyrrole,  b.  p. 
130 — 140°/12  mm.  Similarly,  N-6 -methyl-2  :  3-ethylpyridylpyrrole, 
m.  p.  129 — 130°,  b.  p.  150 — 170°/15  mm.,  is  obtained  from 

2- amino-6-methyl-3-ethylpyridine  and  saccharic  acid.  A.  C. 

Homologues  of  2  :  2'-Diquinolyl.  E.  J.  V.  Conolly  ( J . 
Chem.  Soc.,  1925,  127,  2083— 2085).— 6  :  6' -Dimethyl-2  :  2'-di- 
quinolyl,  m.  p.  202-5 — 203°  [hydrochloride,  colourless  needles, 
picrate,  m.  p.  282 — 283°  (decomp.),  ethiodide,  darkening  at  275°, 
m.  p.  277 — 278°  (decomp.)] ;  7  :  T -dimethyl-2  :  2' -diquinolyl,  m.  p. 
208 — 209°  [picrate,  darkening  at  284°,  m.  p.  285 — 286°  (decomp.), 
ethiodide ,  m.  p.  274 — 275°  (decomp.)];  and  8:8  ’ -dimethyl-2  :  2’ - 
diquinolyl,  m.  p.  147 — 147-5°  ( picrate ,  darkening  at  258°,  m.  p.  264 — 
265°),  are  obtained  by  the  action  of  sodium  on  6-,  7-,  and  8-methyl- 
quinolines  (cf.  Weidel,  A.,  1886,  950).  The  small  yield  of  the 
8  :  8'-compound  and  failure  to  obtain  its  ethiodide  are  ascribed 
to  steric  hindrance.  Attempts  to  synthesise  6 : 6'-dimethyl- 
2  : 2'-diquinolyl  from  2-bromo-6-methylquinoline,  m.  p.  117 — 
118°  (cf.  Fischer  and  Guthmann,  A.,  1916,  i,  743,  m.  p.  126°), 
obtained  from  2-hydroxv-6-methylquinoline,  m.  p.  232 — 233°  (cf. 
Einhom  and  Lauch,  Annalen,  1888,  243,  359,  m.  p.  228°),  were 
unsuccessful.  M.  J. 
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Dyes.  Akt.-Ges.  f.  Anilin-Fabrik.  (F.P.  584401  ;  from  Chem. 
Zentr.,  1925,  i,  2665). — When  the  product  obtained  by  heating 
1  :  2-naphthaphenazine-8-sulphonic  acid  with  alkali  is  treated  with 
sulphuryl  chloride  in  nitrobenzene  there  results  a  yellow  trichloro 
derivative,  decomp,  above  250°,  dyeing  bright  golden-yellow  shades 
on  cotton  which  are  very  fast  to  light.  The  tribromo  derivative, 
yellow,  m.  p.  above  300°,  is  used  as  a  pigment  colour.  1  :  V  :  2  :  2'- 
Dinaphthazine-8  :  8' -disul phonic  acid  similarly  jdelds  a  red  chloro 
derivative,  and  a  bromo  derivative  with  bromine.  R.  B. 

Dyes  Derived  from  Oxalyldibenzyl  Ketone.  I.  Azine  and 
Azonium  Derivatives.  G.  C.  Cbakravarti  (J.  Indian  Chem. 
Soc.,  1925,  2,  71 — 76). — Azines  have  been  prepared  by  condensing 
oxalyldibenzylketone  (cf.  Claisen  and  Ewan,  A.,  1895,  i,  373) 
with  the  following  diamines :  c-phenylenediamine,  m.  p.  251° ; 
1:3:4:  5-bromotolylenediamine,  m.  p.  230° ;  1:6:3:  4-chloro- 
tolylenediamine,  m.  p.  above  300° ;  1  : 2-naphthylenediamine, 

m.  p.  285° ;  o-phenylenediamine-3-sulphonio  acid  ( calcium  salt 
described) ;  1  :  2-naphthylenediamine- 4- sulphonic  acid,  amorphous ; 
l-amino-2-anilinonaphthalene  ( hydrochloride ,  m.  p.  195°,  nitrate, 
m.  p.  above  300°).  These  products  resemble  closely  the  phen- 
anthrazines  and  acenaphthazines  in  colour  and  tinctorial  properties. 

J.  W.  B. 

Syntheses  in  the  Group  of  the  Quinoneimine  Dyes.  XI. 
Derivatives  of  Phenazine.  F.  Kehrmann  and  E.  Haenny 
( Helv .  Chim.  Acta,  1925, 8,  676 — 685). — The  condensation  of  4-nitro- 
o-phenylenediamine  and  hydroxybenzoquinone  in  acetic  acid  solu¬ 
tion  has  been  studied  and  various  derivatives  of  the  resulting 
products  have  been  prepared.  The  precipitated  product  on  acetyl¬ 
ation  yields  3-nitro-l -acetoxyphenazine,  m.  p.  210°,  which  on  hydro¬ 
lysis  yields  3-nitro-l -hydroxy phenazine,  and  on  reduction  with  zinc 
and  acetic  acid  yields  first  3-nitro-l -acetoxydihydrophenazine  and 
finally  3-amino-l -acetoxyphenazine,  m.  p.  203°,  which  on  treatment 
with  concentrated  ammonia  solution  yields  3-amino-7-hydroxy- 
phenazine  (cf.  Nietzki  and  Almenralder,  A.,  1896,  i,  164),  which 
separates  with  water  of  crystallisation  in  a  reddish-brown  form, 
changing  to  orange  on  becoming  anhydrous  ( hydrochloride  and 
chloroplatinate  described).  On  heating  in  a  sealed  tube  at  210 — 
220°  with  10%  sulphuric  acid,  it  is  converted  into  3  :  1-dihydroxy- 
phenazine  ( diacetyl  derivative,  m.  p.  224°).  3-Amino-7-hydroxy- 
phenazine  yields  a  diacetyl  derivative,  m.  p.  258°,  which  on  treat¬ 
ment  with  sulphuric  acid  or  10%  sodium  hydroxide  yields  3-acet- 
amido-1  -hydroxyphenazine  ;  this  exists  in  two  forms,  being  obtained 
on  precipitation  by  alkalis  in  the  cold  from  its  solution  in  dilute  acetic 
acid  as  a  yellow  crystalline  powder,  which  becomes  brick-red  on 
heating  at  110°.  Addition  of  water  to  the  acetic  acid  mother- 
liquor  of  the  original  condensation  yields,  after  acetylation  of  the 
product,  3-nitro-8-acetoxyphenazine,  m.  p.  224 — 227°,  which  on 
hydrolysis  forms  3-nitro-8-hydroxyphenazine.  The  latter  on  reduc¬ 
tion  with  zinc  and  acetic  acid  yields  first  3-nitro-8-hydroxydihydro- 
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phenazine  and  finally  3 -amino-S-hydroxy phenazine,  which  forms  a 
..  diacetyl  derivative,  m.  p.  249°,  and  this  on 

. _ .  /  l~0  warming  with  dilute  sodium  hydroxide 

N02\  JOH  yields  3  -  acetamido  -  8  -  hydroxy  phenazine. 

The  final  mother-liquor  from  the  original 
2  condensation  contains  an  anilide  (annexed 

formula),  m.  p.  206°,  which,  when  heated  in  acetic  acid  solution 
with  o-phenylenediamine,  yields  an  azine.  J.  W.  B. 

Syntheses  in  the  Group  of  Quinoneimine  Dyes.  X.  Amino- 
azines  derived  from  Naphthalene.  F.  Kehrmann  and  I. 
Safar  ( Helv .  Chim.  Acta,  1925,  8,  668 — 676). — The  authors  have 
condensed  4-acetamido-l  :  2-naphthylenediamine  with  a  large 
number  of  o-diketones  to  produce  a  series  of  aminoazines.  Except 
in  the  case  of  s-dihydroxyq  uinone,  two  isomeric  azines  should 
be  produced  and  were  actually  isolated  in  each  case.  Azines  are 
derived  by  the  condensation  of  4-acetamido-l  :  2-naphthylenedi¬ 
amine  with  phenanthraquinone  (hydrolyses  to  the  corresponding 
aminoazine,  m.  p.  309 — 316°) ;  benzil  ( aminoazine ,  m.  p.  245°) ; 
4-acetamido-l  :  2-naphthaquinone  (the  same  products  being  ob¬ 
tained  by  the  autoxidation  of  the  original  diamine) ;  3-acetamido- 
^  ,  1  : 2-naphthaquinone  (aminoazines 

0i\  /  \  described) ;  s  -  dihydroxyquinone ; 

CPhlN-f  pTHAc  ,  p,™  hydroxy-a-naphthaquinone  (amino- 

CPhIN-l  '  4  az^ne  and  its  dihydrochloride  de- 

\  scribed).  Several  of  the  azines  are 

l  )  I  converted  by  the  action  of  methyl 

J2  sulphate  into  salts  of  the  azonium 

bases,  that  obtained  from  the  benzil  derivative  being  isolated  in 
the  form  of  its  chloroplatinate  (annexed  formula).  J.  W.  B. 


Synthesis  of  “  8-Pyrindigotin.  ’  ’  E.  Sucharda  (Ber.,  1925, 
58,  [5],  1724 — 1727). — 3- Aminopyridine-2 -carboxylic  acid  is  con¬ 
verted  by  chloroacetic  acid  and  aqueous  potassium  carbonate 
solution  into  3-pyridylglycine-2-carboxylic  acid,  which  is  transformed 
by  successive  treatment  with  molten  potassium  hydroxide  and 
atmospheric  oxygen  into  “  S-pyrindigotin,” 

C5H3N<°g>C.-C<NH>C5H3N. 

It  is  converted  by  hydrochloric  acid  into  “  leuco - 8 -pyrindigotin 
hydrochloride ,”  which  does  not  melt  below  360°,  and  thence 
into  “  leuco-8 -pyrindigotin. ”  Tetra-acetyl-leuco-8-pyrindigotin  is 
described.  H.  W. 


Monophenyltetra-aminobenzene  and  some  of  its  Deriv¬ 
atives.  F.  Kehrmann  and  L.  Stanoyevitch  (Helv.  Chim.  Acta, 
1925,  8,  663 — 668). — Nitration  of  m-chloroacetanilide  with  a 
mixture  of  concentrated  nitric  and  sulphuric  acids  yields  2  :  4c-di- 
nitro-5-chloroacetanilide,  m.  p.  136° ;  when  boiled  with  excess  of 
aniline,  this  yields  2  :  4- dinitro-5-acetamidodiphenylamine ,  m.  p. 
233-5°,  which  on  hydrolysis  yields  2  :  4c-dinitro-5-aminodiphenylamine, 
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m.  p.  20-5°.  This  on  reduction  with  stannous  chloride  yields  mono- 
phenyltetra-aminobenzene  ( trihydrochloride  described),  which  con¬ 
denses  with  phenanthraquinone  to  yield  a  mixture  of  11  : 12 -diamino- 
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9 -phenylphenanthraphenazonium  chloride  (I)  ( chloroplatinate  and 
perchlorate  described)  and  12 -amino -11 -anilinophenanthraphenazine 
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(II)  (main  product).  With  benzil,  it  yields  the  corresponding  amino- 
anilinodiphenylquinoxaline  (III)  and  the  azonium  compound  (IV) 
{chloroplatinate  and  perchlorate  described).  J.  W.  B. 


Syntheses  in  the  Group  of  Quinoneimine  Dyes.  VIII. 
The  Eighteenth  Isomeride  of  Rosinduline.  F.  Kehrmann  and 
L.  Listwa  ( Helv .  Chim.  Acta,  1925,9, 655 — 661). — The  condensation 
of  2  :  4'-diaminodiphenylamine  with  (3 -naphthaqui none  yields  a 
mixture  of  iso rosindulines,  one  of  which  has  previously  been  obtained 
(cf.  Kehrmann  and  Ott,  A.,  1901,  i,  767),  the  other  (I)  being  the 
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eighteenth  isomeride,  which  has  not  been  previously  prepared 
( perchlorate  and  chloroplatinate  described).  Separation  is  effected 
by  converting  the  mixture  into  the  perchlorates,  acetylating  the 
amino  group,  and  fractional  crystallisation  of  the  product  from 
alcohol,  the  new  isomeride  being  the  more  soluble.  The  condens¬ 
ation  of  4-acetamido- (3-naphthaquinone  with  2  :  3'-diaminodiphena- 
amine  yields  a  small  quantity  of  6  :  12-diaminophenylnaphtha- 
phenazonium  chloride  (cf.  Kehrmann  and  Nuesch,  A.,  1901,  i,  767), 
together  with  5-acetamido-12-m-aminophenyl-afi-naphthaphenazon- 
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ium  chloride  (II)  {perchlorate  and  chloroplatinate  described).  This 
on  hydrolysis  yields  the  corresponding  5-amino-12-m-aminophenyl- 
afi-naphthaphenazonium  chloride  {sulphate  and  perchlorate  described), 
which  with  acetic  anhydride  at  the  ordinary  temperature  yields 
5-amino-\2-m-acetamidophenyl-ci$-naphthaphenazonium  chloride  {per¬ 
chlorate  described).  It  was  not  found  possible  to  replace  the  amino 
group  in  this  compound  by  hydrogen  to  produce  the  acetyl  deriv¬ 
ative  of  the  nineteenth  isomeride  of  isorosinduline.  On  treatment 
with  acetic  anhydride  and  sodium  acetate  at  100°,  either  of  the 
isomeric  monoacetyl  derivatives  is  converted  into  5-acetamido-l2- 
m-acetamidophenyl-afi-naphthaphenazonium  chloride.  [Most  of  the 
formulae  in  the  paper  contain  obvious  misprints  of  Ac  for  Cl. — 
Abstr.]  J.  W.  B. 

Synthesis  of  a  Tetrapyrrylethylene  and  of  Some  2  :  3-Di- 
methylpyrrole  Derivatives.  H.  Fischer  and  H.  Beller 
( Annalen ,  1925,  444,  238 — 248). — The  tetrapyrrylethanes  hitherto 
described  (Fischer  and  Eismayer,  A.,  1914,  i,  993 ;  Fischer  and 
Schubert,  A.,  1923,  i,  707),  unlike  aetioporphyrin,  readily  decompose 
into  dipyrrylmethenes.  Since  this  might  be  due  to  the  position 
of  the  methyl  groups  (2  :  4-  instead  of  2  :  3-  in  the  products  from 
blood  pigments),  derivatives  of  2  :  3-dimethylpyrrole  have  now 
been  prepared.  The  conclusion  is  reached  that  aetioporphyrin  is 
not  a  simple  linking  of  four  pyrrole  nuclei  by  the  group  CIC,  but 
contains  also  two  methine  linkings. 

4-Carbethoxy-2  :  3-dimethylpyrrole-5-carboxylic  acid,  prepared 
in  30%  yield  by  Piloty’s  method  (A.,  1912,  i,  899;  1913,  i,  292) 
from  aminobutanone  and  ethyl  oxalacetate,  gives  ethyl  2  :  3-di- 
methyl-4-carboxylate  by  dry  distillation.  This  condenses  readily 
with  glyoxal  in  alcohol  containing  a  little  hydrogen  chloride,  giving 
an  80%  yield  of  tetra-{4-carbethoxy-2  :  3-dimethylpyrryl)ethane,  m.  p. 
238-5°,  which  is  oxidised  by  alcoholic  ferric  chloride  to  bis-{4-carb- 
ethoxy-2  :  3 -dimethylpyrryl)methene  hydrochloride,  m.  p.  161°,  show¬ 
ing  no  m.  p.  depression  when  mixed  with  the  synthetic  methene 
hydrochloride  of  m.  p.  163°  (below).  The  tetrapyrrylethane  is 
converted  by  treatment  with  aluminium  chloride  in  boiling  carbon 
disulphide  into  tetra-{4-carbethoxy-2  :  3-dimethylpyrryl)ethylene,  m.  p. 
229°,  which  regenerates  the  tetrapyrrylethane  in  impure  form 
when  reduced  with  sodium  amalgam.  The  tetrapyrrylethylene 
solution  in  chloroform  is  pure  yellow  (absorption  in  the  violet 
at  X  462-9),  becoming  intensely  red  (absorption  at  X  557-1 — 524-1) 
on  addition  of  hydrochloric  or  nitric  acid. 

Ethyl  2  :  3-dimethyl-5-aldehydopyrrole-4-carboxylate,  m.  p.  129° 
{oxime,  m.  p.  140°;  semicarbazone,  m.  p.  212°;  condensation  product 
with  rhodanin,  m.  p.  242°),  prepared  from  ethyl  dimethylpyrrole- 
carboxylate  and  hydrocyanic  acid  (cf.  Fischer  and  Zerweck,  A., 
1922,  i,  758),  is  hydrolysed  by  sodium  hydroxide  to  the  free  alde- 
hydo-acid,  darkening  at  250°  and  decomposing  at  259°,  which,  when 
heated  in  nitrogen  at  280°/140  mm.,  gives  a  small  yield  of  2  :  3-di¬ 
methylpyrrole  -  5-aldehyde ,  m.  p.  126°.  Ethyl  5-acetyl-2  :  3-dimethyl- 
pyrrole-4-carboxylate  (Piloty,  Wilke,  and  Blomer,  A.,  1915,  i,  175), 
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m.  p.  129 — 130°,  prepared  from  ethyl  dimethylpyrrolecarboxylate 
and  acetonitrile,  is  similarly  converted  into  5-acetyl-2  :  3-dimethyl- 
pyrrole,  m.  p.  112-5°. 

Ethyl  2  :  3-dimethylpyrrole-4-carboxylate  condenses  with  form¬ 
aldehyde  in  the  presence  of  a  little  hydrochloric  acid  to  give  5  :  5'-bis- 
(4-carbethoxy-2  :  3 -dimethylpyrryl)methane,  m.  p.  180°. 

An  equimolecular  mixture  of  ethyl  2  :  3-dimethyl-5-aldehydo- 
pyrrole-4-carboxylate  and  ethyl  2  :  3-dimethylpyrrole-4-carboxylate, 
boiled  for  a  short  time  in  concentrated  hydrochloric  acid,  yields 
bis-(4-carbethoxy-2  :  3-dimethylpyrryl)methene  hydrochloride,  m.  p. 
163°.  The  freemethene  base,  m.  p.  156°  (copper  salt  described),  is 
obtained  from  this  hydrochloride  or  by  shaking  with  sodium  hydr¬ 
oxide  an  ether  solution  of  the  product  of  the  oxidation  of  bis-(carb- 
ethoxydimethylpyrryl)methane  by  ferric  chloride. 

Ethyl  2  :  3 -dimethylpyrrole - 5 - carboxylate,  m.  p.  114°,  obtained 
from  magnesyl  2  :  3-dimethylpyrrole  and  ethyl  chloroformate,  is 
a  suitable  starting-material  for  the  preparation  of  hsemopyrrole- 
carboxylic  acid  and  hsemopyrrole.  It  condenses  readily  with 
formaldehyde  in  hydrochloric  acid  solution  to  give  a  crystalline 
bis-(5-carbethoxy-2  :  3-dimethylpyrryl)methane,  m.  p.  207 — 208°. 
These  compounds  will  be  more  fully  reported  on  later.  C.  H. 


Vat  Dyes.  Kalle  &  Co.  Akt.-Ges.  (D.R.-P.  412122;  from 
Chem.  Zentr.,  1925,  i,  2666). — Dichloroperylenetetracarboxylic  acid 
di-imide  is  converted  by  phenol  and  sodium  hydroxide  into  a 
chlorine-free  vat  dye,  which  gives  bluish-violet  shades  on  cotton, 
fast  to  chlorine.  p-Toluidine  similarly  yields  a  dye,  Bordeaux-red 
shades  on  cotton,  fast  to  washing  and  chlorine.  A  similar  dye  is 
obtained  by  treating  the  chlorination  product  of  perylenetetra- 
carboxylic  acid  diphenyldi-imide  with  phenol  and  potassium 
hydroxide.  The  bluish-violet  vat  dye. 
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obtained  by  chlorinating  the  condensation  product  of  perylene- 
tetracarboxylic  acid  and  o-phenylenediamine,  or  through  chlorin¬ 
ation  of  perylenetetracarboxylic  acid  anhydride  and  condensation 
of  the  tetrachloro  compound  with  o-phenylenediamine,  is  similarly 
converted  by  phenol  and  potassium  hydroxide  into  a  blue  vat 
dye.  A  bluish-violet  dye  is  similarly  obtained  from  the  nitration 
product  of  perylenetetracarboxylic  acid  di-imide  and  phenol. 

R.  B. 


Syntheses  in  the  Group  of  Quinoneimine  Dyes.  IX.  Total 
Synthesis  of  Induline-6B.  F.  Kehrmann  and  L.  StanoyIsvitch 
(Helv.  Chim.  Acta,  1925,  8,  661 — 663). — By  the  condensation  of 
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dianilino-o-benzoquinone  (I)  with  s-dianilino-m-phenylenediamine  is 
obtained  2-amino-S-anilino-Z  :  7 -diphenylphenosqf ranine  (II),  which 


(I.) 
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on  heating  with  aniline  and  aniline  hydrochloride  is  converted 
quantitatively  into  induline-6B  and  ammonium  chloride,  thus 
confirming  by  direct  synthesis  the  constitution  previously  given 
(cf.  Kehrmann  and  Klopfenstein,  A.,  1924,  i,  213).  J.  W.  B. 


Anthranil  and  Anthroxanic 

58,  [£],  1452— 1454).— In  the 

hope  of  deciding  between  the  constitutional  formulae,  C6H4<^T 

v  Jti 


Constitutional  Formulae  of 
Acid.  H.  Letjchs  (Ber.,  1925, 


and  C6H4^qjj^>0,  for  anthranil  (cf.  Bamberger,  A.,  1909,  i,  509), 

the  behaviour  of  anthroxanic  (2-anthranylcarboxylic)  acid  towards 
optically  active  bases  has  been  examined,  since  if  it  is  derived 
from  the  first  formula  it  contains  an  asymmetric  carbon  atom. 
The  acid  cannot  be  resolved  into  its  optical  antipodes  by  means  of 
its  brucine  salt,  m.  p.  210 — 212°  (decomp.)  after  softening  at  200°, 
quinine  salt,  m.  p.  198 — 202°  (decomp.)  after  softening  at  190°,  or 
strychnine  salt,  m.  p.  210 — 212°  (decomp.)  after  softening  at  200°. 
Preference  is  therefore  accorded  to  the  second  formula  for  anthranil. 

H.  W. 

Fission  of  Ring  Systems.  J.  Meisenheimer  {Ber.,  1925, 
58,  [B],  1491 — 1492). — The  recent  criticisms  of  Kuhn  and  Ebel 
(this  vol.,  i,  781)  have  no  bearing  on  the  fission  of  the  isooxazole 
ring  with  production  of  substituted  benziloximes,  since,  under  these 
conditions,  the  groups  which  are  responsible  for  the  stereochemical 
configuration  are  not  affected  by  the  change.  H.  W. 


Simplest  O-Alkyl  Ethers  of  Benzoylacetone  and  Phenyl- 
methylisooxazole.  C.  Weygand  and  L.  Frieling. — (See  i,  1288.) 


Aminobenzthiazoles.  I.  1-Anilinobenzthiazole  and  its 
Tolyl  Homologues.  R.  F.  Hunter  ( J .  Chem.  Soc.,  1925,  127, 
2023 — 2028 ;  cf.  Hugershoff,  A.,  1903,  i,  865). — Bromination  of 
^  -diphenyl  thioc  arbamide  in  chloroform  suspension  yields  the 
tetrabromide  of  1-anilinobenzthiazole,  m.  p.  117°  (decomp.)  (cf. 
Hugershoff,  loc.  cit.,  m.  p.  136°).  A  perbromide  formula, 

CeH4<®!rr2>c.NHPh, 

is  ascribed  to  this  compound,  since  it  is  reduced  by  sulphurous  acid 
to  the  free  base  ( acetyl  derivative,  m.  p.  158°),  is  converted  on  treat¬ 
ment  with  alkalis  into  dibromoanilinobenzthiazole,  and,  on  exposure 
to  air,  passes  spontaneously  into  a  stable  tribromide,  yellow  prisms, 
sintering  at  120°,  m.  p.  125°.  The  last-named  shows  similar 
reactions  with  sulphurous  acid  and  alkalis.  Bromination  of  di-o- 
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tolylthiocarbamide  gives  the  unstable  1  -o-toluidino-Z-methylhenz- 

thiazole  hexabromide,  C6H3Me<T^gr4^'C*NH,C7H7,  red  needles, 

losing  bromine  at  60°,  m.  p.  76 — 78°,  from  which  the  free  base, 
the  tribromide,  yellow  prisms,  m.  p.  250°  (decomp.),  and  dibromo- 

l-o-toluidino-3-methylbenzthiazole,  C6H2MeBr<C^^C*NH*C7H6Br, 

colourless  needles,  m.  p.  205°  [ hydrobromide ,  m.  p.  280°  (decomp.)], 
are  obtained.  Di-p-tolylthiocarbamide  gives  l-’p-toluidino-5-methyl- 
benzthiazole  tetrabromide,  red  needles,  sintering  at  130°,  m.  p.  145°, 
from  which  the  free  base  ( acetyl  derivative,  m.  p.  158°),  the  tribromide, 
orange  needles,  m.  p.  148°  (decomp.),  and  dibromo-l--p-toluidino- 
5-methylbenzthiazole,  m.  p.  159 — 160°  ( hydrobromide ,  m.  p.  256 — 
258°),  are  obtained.  Di-m-tolylthiocarbamide  gives  1-m -toluidino- 
4(6) -methylbenzihiazole  hexabromide  hydrobromide,  red  tablets,  m.  p. 
above  200°,  from  which  the  free  base,  m.  p.  184 — 186°,  and  the 
tribromide  hydrobromide,  yellow  crystals,  sintering  at  190°,  are 
obtained. 

It  is  suggested  that  the  bromides,  in  view  of  their  stability, 
may  be  hexabromides  of  condensation  products,  1-anilinobenz- 
thiazole  tribromide,  for  example,  being  written 

NBr2<^HPh)>SBr.SBr<€(NHPh)>NB 

C6H4  G6H4 

M.  J. 

Relations  between  Constitution  and  Tinctorial  Properties. 

H.  John  ( Z .  angew.  Chem.,  1925,  38,  903 — 904). — A  comparison 
of  corresponding  derivatives  of  6-hydroxy-2-phenyl-4-methyl- 
quinoline,  (3 -naphthol,  and  “  naphthol  AS.”  The  azo  dyes,  obtained 
by  coupling  with  a  variety  of  diazotised  amines,  possess  almost 
identical  fastness.  The  derivatives  of  the  hydroxyquinoline  are 
more  fast  towards  soaps  and  alkalis,  but  are  less  vivid  and  more 
yellow  in  shade  than  those  obtained  from  [3-naphthol  and 
“  naphthol  AS.”  The  new  azo  dyes  also  show  very  poor  fastness 
to  light.  W.  T.  K.  B. 

Mechanism  of  Reduction  of  Azobenzene  by  Magnesium 
Organo-halides.  H.  Gilman  and  R.  M.  Pickens  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2406 — 2416). — The  interaction  of  azobenzene 
in  boiling  ether  solution  and  magnesium  methyl,  ?i-butyl,  cyclo¬ 
hexyl,  phenyl,  and  p-tolyl  halides  gives  hydrazobenzene  and  the 
dialkyl  or  diaryl  hydrocarbon  in  approximately  corresponding 
yield,  whilst  no  olefines  are  formed.  These  facts  support  the 
view  of  the  mechanism  of  the  reaction  advanced  by  Franzen  and 
Deibel  (A.,  1905,  i,  843).  The  presence  of  an  ‘MgX  group  on  each 
nitrogen  atom  is  further  established  by  the  formation  of  diacetyl- 
and  dibenzoyl-hydrazobenzene  when  acetyl  chloride  or  benzoyl 
chloride  is  added  to  the  mixture  of  azobenzene  and  Grignard 
reagent  after  the  customary  period  of  heating.  With  magnesium 
ethyl  and  phenyl  bromides  significant  quantities  of  monoacetyl - 
hydrazobenzene  were  also  formed  when  acetyl  chloride  or  acetic 
anhydride  was  added,  an  observation  harmonising  better  with 
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Hess  and  Rheinboldt’s  theory  of  reduction  by  the  hypothetical 
magnesium  hydrogen  halide  (cf.  A.,  1921,  i,  777).  Further  support 
for  the  latter  theory  is  possibly  afforded  by  the  absence  of  apparent 
reduction  with  magnesium  phenylaeetylene  bromide,  magnesium 
dibromoacetylene,  and  magnesium  triphenyl  methyl  chloride,  types 
which  should  be  incapable  of  yielding  magnesium  hydrogen  halides. 
It  is  possible,  however,  that  the  failure  of  the  magnesium  acetylene 
halides  to  reduce  is  at  least  partly  due  to  their  lesser  reactivity, 
but  it  is  unlikely  that  the  behaviour  of  the  triphenylmethyl  com¬ 
pound  is  due  to  steric  hindrance.  Reduction  takes  place,  however, 
with  magnesium  methyl  iodide,  magnesium  benzyl  chloride,  and 
magnesium  aryl  halides,  in  which  cases  also  formation  of  the  mag¬ 
nesium  hydrogen  halide  is  highly  improbable.  The  absence  of 
reducing  action  with  magnesium  ethyl  bromide  at  low  temperatures, 
a  substance ,  m.  p.  232 — 235°,  being  obtained  in  the  presence  of 
benzoyl  chloride,  would  also  agree  with  the  Hess-Rheinboldt 
theory.  The  evidence  here  points  to  the  existence  of  an  inter¬ 
mediate  molecular  additive  compound  which  only  dissociates  on 
heating,  and  this  failure  to  reduce  at  low  temperatures  may  only 
be  an  example  of  the  general  inertness  of  the  azobenzene  group. 
The  addition  of  ethyl  sulphate  to  the  reaction  product  of  azo¬ 
benzene  and  magnesium  phenyl  bromide  gives  some  evidence  of 
the  formation  of  s-diphenyldiethylhydrazine,  a  further  indication 
of  the  presence  of  two  *MgX  groups.  Further  reduction  to  aniline 
was  observed  in  several  experiments,  probably  either  by  decom¬ 
position  of  hydrazobenzene  during  the  vacuum  distillation  into 
aniline  and  azobenzene,  or  by  reduction  of  the  hydrazobenzene  by 
Grignard  reagent  (cf.  Wieland  and  Roseeu,  A.,  1915,  i,  797).  The 
reduction  of  azobenzene  to  hydrazobenzene  only  takes  place  at 
the  b.  p.  of  ether,  and  the  formation  of  azo  compounds  in 
the  reactions  between  aromatic  nitro  compounds  and  Grignard 
reagents  (Hepworth,  T.,  1920,  117,  1004 ;  Busch  and  Hobein, 
A.,  1907,  i,  552)  is  due  to  the  external  cooling  employed.  Other 
reductions  by  means  of  the  Grignard  reagent  possibly  involve  a 
similar  mechanism  (cf.  Meisenheimer,  this  vol.,  i,  527).  Magnesium 
styryl  bromide  gives  a  77-7%  yield  of  ay-diphenylbutadiene,  and 
the  reaction  possibly  affords  a  convenient  method  of  synthesising 
such  compounds  or  the  acyl  derivatives  of  unstable  hydrazines. 
With  pp' -azotoluene  and  magnesium  phenyl  bromide  no  pp'-hydr- 
azotoluene  could  be  isolated,  but  evidence  of  reduction  was  afforded 
by  a  74%  yield  of  diphenyl  and  26%  of  p-toluidine.  Magnesium 
benzyl  chloride  and  p-dimethylaminoazobenzene  in  the  presence 
of  benzoyl  chloride  afford  s-diphenylethane  (66%),  a  little  benz- 
anilide,  and  the  mono-  and  di-benzoyl  derivatives  of  p-dimethyl- 
aminohydrazobenzene.  Magnesium  ethyl  bromide  and  diazo- 
aminobenzene  with  benzoyl  chloride  yield  <s-diphenyltribenzoyl- 
triazan  (31-3%),  benzanilide,  and  benzamide.  Reaction  of  mag¬ 
nesium  ethyl  bromide  with  either  azobenzene  or  hydrazobenzene 
and  phenylcarbimide  gives  no  definite  results  owing  to  the  form¬ 
ation  of  by-products  (probably  cyclic).  Similar  indefinite  results 
were  obtained  with  magnesium  phenyl  bromide.  R.  B 
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Action  of  Sulphites  on  Aromatic  Hydroxy  and  Amino 
Compounds.  XI.  Action  of  Phenylhydrazine  Sodium 
Hydrogen  Sulphite  Mixture  on  Azo  Dyes.  H.  T.  Bucherer 
and  F.  Stickel  ( J .  pr.  Chem.,  1925,  [ii],  110,  309 — 353;  cf.  A., 
1922,  i,  465). — Orange-II  ( (3 -naphtholazobenzene-p-sulphonie  acid) 
dissolves  unchanged  in  cold  sodium  hydrogen  sulphite  solution, 
but  is  converted  by  the  latter  at  water-bath  temperatures  into 
the  additive  product  OH-C10H6*N(SO3Na)-NH*C6H4*SO3Na  (I), 
orange -yellow,  which  separates  on  cooling,  whilst  the  solution 
contains  l-amino-2-naphthol-4-sulphonic  acid.  The  latter  is 
obtained,  together  with  sulphanilic  acid,  when  the  sodium  hydrogen 
sulphite  solution  of  orange-II  is  boiled  for  12  hrs.  When  orange-II 
is  dissolved  in  warm,  33%  sodium  hydrogen  sulphite  solution, 
and  the  mixture  treated  with  phenylhydrazine,  the  yellow 
compound  NHPh-NH-C10H6-N(SO3Na)-NH*C6H4-SO3Na  (II),  is 
produced,  which,  when  boiled  with  aqueous  alkali  or  potassium 
cyanide,  loses  sodium  hydrogen  sulphite  with  formation  of 
the  bluish-red  dye  NHPh-NH*C10H6-N:N-C6H4-SO3Na  (III).  The 
latter  affords,  on  treatment  with  sodium  nitrite  in  presence  of 
excess  of  hydrochloric  acid,  sodium  i^-azoimidophenylsulphonate, 

C10H6<C^^>N*C6H4*SO3Na  (IV),  (cf.  Witt,  A.,  1894,  i,  608),  whilst 


in  presence  of  acetic  acid,  the  action  of  sodium  nitrite  leads  to  the 
formation  of  the  corresponding  phenyl- i/^-azoimide,  m.  p.  107° 
(cf.  A.,  1886,  244;  1894,  i,  608;  1895,  i,  669).  When  boiled  with 
alkali  in  presence  of  air  (III)  is  oxidised  to  the  disazo  compound, 
NPhlN’CjoHg-NlN'CgH^SOoNa  (V),  pale  brown,  the  reverse  reaction 
taking  place  when  the  latter  is  warmed  with  dextrose  in  dilute 
alkaline  solution.  The  production  of  the  disazo  derivative  from 
orange-II  can  be  carried  out  in  one  operation,  and  a  similar  process 
applied  to  orange-I  [cf.  D.R.-P.  59173  19  14)].  When  (III)  is 
treated  with  cold,  concentrated  hydrochloric  acid,  it  yields  9-amino- 
phenonaphthazine  (cf.  A.,  1905,  i,  553),  together  with  a  compound, 
soluble  in  alkali,  which  is  not  identifiable  as  the  product  of  a  semidine 
transformation,  and  yields  sulphanilic  acid  when  boiled  with  con¬ 
centrated  hydrochloric  acid.  Condensation  of  orange-II  with 
sodium  hydrogen  sulphite  and  p-phenylenediamine  in  boiling 
aqueous  solution,  followed  by  basification  with  cold  sodium  hydr¬ 
oxide  solution  and  subsequent  boiling  with  concentrated  hydro¬ 
chloric  acid,  affords  sulphanilic  acid  and  a  violet  precipitate,  possibly 
(VI),  which  behaves  as  a  vat  dye.  p-Aminophenyl- (3-naphthyl- 

amine,  dark  bluish-violet,  is  obtained 
when  (3-naphthol,  p-phenylenediamine, 
and  sodium  hydrogen  sulphite  solution 
NH2  are  boiled  together  for  12  hrs.  This 
yields,  when  warmed  with  acetic 
anhydride,  an  acetyl  derivative,  which 
couples  with  diazotised  sulphanilic  acid  with  formation  of  a 
violet  dye,  the  colour  of  which  is  changed  to  yellowish-brown  with 
alkali,  without  the  dye  undergoing  decomposition. 

When  (II)  is  warmed  with  sodium  hydrogen  sulphite  solution, 
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it  is  decomposed,  with  formation  of  aniline,  sulphanilic  acid,  a 
yellow  product  resembling  (II),  and  a  colourless  sulphonic  acid, 
unidentified ;  (V)  yields  similarly  sulphanilic  acid  and  a  com¬ 
pound,  C16H903N3SNa,  probably  a  (//-azoimido  derivative.  Treat¬ 
ment  of  (II)  with  warm  hydrochloric  acid  affords  sulphanilic  acid 
and  a  product,  unidentified,  insoluble  in  aqueous  ammonia. 

F.  G.  W. 

Bromination  of  Acyl  Derivatives  of  Phenylhydr  azine . 
Preparation  of  2  :  4-Dibromophenylhydrazine.  J.  E.  Hum¬ 
phries  and  R.  Evans  ( J .  Chem.  Soc.,  1925,  127,  1676 — 1677). — 
Acetyl-p-bromophenylhydrazine  hydrobromide,  m.  p.  132°  (decomp.), 
is  precipitated  when  bromine  (1  mol.)  is  added  to  a  solution  of 
acetylphenylhydrazine  in  chloroform  below  0°.  Acetyl-2  : 4 -di- 
bromophenylhydrazine,  m.  p.  146°  (decomp.),  is  obtained  similarly 
by  the  action  of  2  mols.  of  bromine  at  0°,  whilst  benzoylphenyl- 
hydrazine  affords,  in  the  same  way,  2  :  4-dibromophenylhydrazine 
hydrobromide.  Formation  of  diazonium  salts  was  not  observed 
(cf.  Michaelis,  A.,  1893,  i,  705 ;  Vaubel,  A.,  1894,  i,  453),  nor  was 
evidence  obtained  of  the  existence  of  AT-bromo  compounds  (cf. 
Chattaway,  T.,  1908,  93,  852).  F.  G.  W. 

Organic  Compounds  of  Arsenic.  II.  Reaction  between 
the  Grignard  Reagent  and  Arsenic  Trioxide.  K.  Matsumiya 
and  M.  Nakal  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  307 — 317 ;  cf. 
Matsumiya,  A.,  1920,  i,  777). — From  a  repetition  of  the  work  of 
Sachs  and  Kantorowicz  (A.,  1908,  i,  1031)  and  from  a  study  of 
the  action  of  magnesium  a-naphthyl  bromide  on  arsenious  oxide, 
the  authors  conclude  that  the  views  of  Sachs  and  Kantorowicz 
are  incorrect  and  that  the  reaction  must  be  represented  thus  : 
As203  +  4RMgBr  =  (R2As)20  +  2MgO  +  2MgBr2;  (R2As)20  + 
2RMgBr=2R3As-f-MgO-f-MgBr2.  The  following  compounds  are 
described:  di-u.-naphthylarsine  oxide,  m.  p.  240 — 241°;  di- a- 
naphthylarsine  trichloride ;  di-oi-naphthylarsinic  acid,  m.  p.  228 — 
229° ;  di-a-naphthylmethylarsine,  m.  p.  145 — 146°,  and  a  substance, 

[(C10H7)2AsC12]2O.  r.  w.  w. 

Organic  Compounds  of  Arsenic.  III.  Reaction  between 
Arsenic  Trichloride  and  a-Naphthyl  Compounds  of  Mercury. 

K.  Matsumiya  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  391 — 396). — The 
action  of  mercury  a-naphthyl  chloride  on  arsenious  chloride  is 
similar  to  that  of  magnesium  a-naphthyl  bromide  (A.,  1920,  i,  777), 
but  is  not  so  vigorous.  Mercury  a-naphthyl  chloride  and  mercury 
di- a-naphthyl  are  conveniently  prepared  by  adding  mercuric 
chloride  to  an  ethereal  solution  of  the  Grignard  reagent. 

R.  W.  W. 

Relative  Rates  of  Conversion  of  Phenoxyphenyldichloro- 
arsine  and  its  Chloro  Derivatives  into  Chlorophenoxar sines. 

E.  Roberts  and  E.  E.  Turner  {J.  Chem.  Soc.,  1925,  127,  2004 — 
2012). — The  main  determining  factor  affecting  ring-closure  of 
phenoxyphenyldichloroarsines  to  chlorophenoxarsines  appears  to 
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be  a  steric  one,  modified  by  polar  effects.  In  order  to  com¬ 
pare  their  rates  of  ring-closure,  o-phenoxyphenyldichloroarsine 
(this  vol.,  i,  706)  and  its  o-,  m-,  and  p-chloro  derivatives  were 
heated  at  200°  in  a  current  of  carbon  dioxide,  and  the  hydrogen 
chloride  liberated  was  determined  at  intervals.  The  parent  sub¬ 
stance  underwent  ring-closure  much  more  readily  than  the  meta 
derivative,  where  the  steric  effect  of  the  chlorine  atom  outweighs 
the  polar  effect.  The  ortho  and  para  derivatives,  where  the  steric 
effect  of  the  chlorine  atom  enhances  the  polar  effect,  underwent 
ring-closure  at  approximately  equal  and  very  much  slower  rates. 
4-Chloro-2-phenoxyphenyldichloroarsine  is,  according  to  expect¬ 
ation,  more  readily  converted  into  a  phenoxarsine  than  o-phenoxy- 
phenyldichloroarsine  itself. 

Similar  considerations  affect  the  conversion  of  the  o-phenoxy- 
phenylarsinic  acids  into  phenoxarsinic  acids  on  heating  with  con¬ 
centrated  sulphuric  acid.  The  parent  substance  undergoes  sulphon- 
ation  and  ring-closure.  The  o-chloro  derivative,  owing  to  combined 
polar  and  steric  effects  of  the  chlorine  atom,  undergoes  sulphon- 
ation  more  rapidly  than  ring-closure.  The  meta  derivative,  owing 
to  the  steric  effect  of  the  chlorine  atom  on  sulphonation,  and  the 
para  derivative,  owing  to  blocking  of  sulphonation  by  the  chlorine 
atom,  give  phenoxarsinic  acids. 

2 -Cfdoro-,  m.  p.  48°,  b.  p.  209°/9  mm.,  3 -chloro-,  b.  p.  204°/8 
mm.,  and  4-chloro-2' -nitrodiphenyl  ether,  m.  p.  44 — 45°,  b.  p.  208°/ 
11  mm.,  220°/20  mm.,  give  2 -chloro-,  m.  p.  44-  *  45°,  b.  p.  185°/9 
mm.  ( hydrochloride ,  m.  p.  171 — 173°),  3 -chloro-,  b.  p.  195°/13  mm. 
{hydrochloride,  m.  p.  149 — 151°;  benzoyl  derivative,  m.  p.  106°), 
and  4t-chloro-2' -aminodiphenyl  ether,  b.  p.  202°/15  mm.  {hydro¬ 
chloride,  m.  p.  190 — 191° ;  benzoyl  derivative,  m.  p.  108 — 109°). 
These  are  converted,  after  diazotisation,  into  2-o -chloro-,  m.  p. 
195 — 195-5°,  2-m -chloro-,  m.  p.  177 — 179°,  and  2-p -chloro -phenoxy- 
phenylarsinic  acid,  m.  p.  187 — 188°,  giving,  on  reduction  in  warm 
concentrated  hydrochloric  acid  suspension  with  sulphur  dioxide 
in  presence  of  a  little  potassium  iodide,  2-o -chloro-,  b.  p.  217°/8  mm. 
(partial  decomp.),  2-m -chloro-,  b.  p.  220°/10  mm.  (decomp.),  and 
2-p-chloro-phenoxyphenyldichloroarsine,  m.  p.  67 — 68°,  b.  p.  220°/10 
mm.  (partial  decomp.).  Ring-closure  of  these  compounds  gives 
5  :  9 -dichlorophenoxarsine,  m.  p.  99°,  5  :  8 -dichlorophenoxarsine, 
m.  p.  125°  [alternatively  prepared  by  hydrochloric-hydriodic- 
sulphurous  acid  reduction  of  8 -chlorophenoxarsinic  acid,  m.  p.  250 — 
252°  {sodium  salt,  sparingly  soluble  in  alkali),  obtained  by  the  action 
of  sulphuric  acid  on  2-m-chlorophenoxyphenylarsinic  acid],  and 
5  : 1  -dichlorophenoxarsine,  m.  p.  144 — 145°  (alternatively  obtained, 
together  with  an  arsenic-free  substance,  m.  p.  119 — 120°,  by  reduc¬ 
tion  of  7 -chlorophenoxarsinic  acid,  m.  p.  240 — 242°,  from  2-p-chloro- 
phenoxyphenylarsinic  acid).  The  constitution  of  5 : 8-dichloro- 
phenoxarsine  was  established  by  a  synthesis,  excluding  the  5  :  6 
alternative,  from  2  : 4-dichloronitrobenzene  through  5-chloro-2- 
nitrodiphenyl  ether,  m.  p.  85°,  the  amino-ether,  4:-chloro-2-phenoxy- 
phenylarsinic  acid,  m.  p.  182°,  and  4:-chloro-2-phenoxyphenyldi- 
chlor  oar  sine,  m.  p.  91 — 92°. 


BIOCHEMISTRY . 


i.  1341 


o-Aminodiphenyl  ether  ( acetyl  derivative,  colourless  prisms)  gives 
o -phenoxyphenylarsinic  acid,  m.  p.  167 — 168°.  M.  J. 

Preparation  of  Symmetrical  Organic  Compounds  of 
Mercury.  F.  Hein  and  K.  Wagler  ( Ber .,  1925,  58,  [E],  1499— 
1509). — Mercury  diaryls  do  not  appear  to  react  with  copper  in  the 
presence  of  pyridine  if  they  are  completely  free  from  mercury  aryl 
halides.  The  latter  compounds,  however,  become  quantitatively 
transformed  into  mercury  diaryls  thus  :  2PhHgBr-|-2Cu  — HgPh2 
+Cu2Br2-[-Hg.  The  change  appears  to  depend  on  the  initial 
liberation  of  the  group  RHg*,  which  becomes  dimerised  to  R2Hg2 
and  subsequently  decomposes  into  R2Hg  and  Hg.  The  method 
appears  to  be  superior  to  any  described  hitherto  for  the  preparation 
of  mercury  diphenyl,  dimethyl,  diethyl,  dibenzyl,  di-a-naphthyl, 
or  di-p-dimethylaminodiphenyl. 

[With  W.  Retter.] — The  following  new  compounds  have  been 
prepared:  mercury  di-o-nitrophenyl,  m.  p.  206 — 207°;  mercury 
di-p-chlorophenyl,  m.  p.  242 — 243° ;  mercury  di-p-bromophenyl,  m.  p. 
244—245°.  H.  W. 

Constitution  of  Proteins.  E.  Abderhalden  (Z.  physiol. 
Ghem.,  1925,  146,  147 — 150). — Polemical.  P.  W.  C. 

Horn-dissolving  Action  of  Alkali  Sulphides.  P.  Pttlevka 
( Z .  physiol.  Chem.,  1925,  146,  130 — 142). — The  increase  in  weight 
of  horn  on  soaking  for  a  known  time  in  various  strengths  of  sodium 
hydroxide  and  in  saturated  calcium,  strontium,  and  barium  sulphide 
solutions  has  been  measured.  The  hydrosulphide  ion  assists  much 
more  powerfully  than  the  hydroxyl  ion  in  the  solution  of  horn,  but 
it  must  be  present  in  alkaline  solution.  P.  W.  C. 
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Biochemistry. 


Muscular  Exercise,  Lactic  Acid,  and  the  Supply  and 
Utilisation  of  Oxygen.  XI.  Pulse  Rate  and  Oxygen  Intake 
during  the  Early  Stages  of  Recovery  from  Severe  Exercise. 

R.  J.  Lythgoe  and  J.  R.  Pereira  ( Proc .  Roy.  Soc.,  1925,  B,  98, 
468 — 479).  XII.  Technique  of  Determining  the  Resting 
Oxygen  Intake  while  Breathing  Oxygen  Mixtures.  J.  R. 
Pereira  (ibid.,  480 — 484). — XI.  In  the  case  of  severe  exercise 
(standing  running)  the  oxygen  consumption  and  heart  rate  fall  off 
at  the  end  of  the  exercise.  The  rate  of  fall,  which  is  greater  for 
the  oxygen  intake,  is  roughly  inversely  proportional  to  the  time. 
This  may  be  due,  in  part,  to  the  greater  coefficient  of  utilisation  of 
the  oxygen  in  the  blood  during  the  exercise.  It  is  more  probable, 
however,  that  it  is  due  to  an  immediate  decrease  in  the  output  of 
the  heart  per  beat  when  exercise  ends. 
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XII.  The  oxygen  intake  at  rest  is  practically  the  same  while 
breathing  air  and  while  breathing  nearly  pure  oxygen  mixtures. 
The  difference  already  described  (A.,  1924,  i,  1363)  is  shown  to  be 
due  to  the  incorrect  assumption  that  in  the  Douglas  bag  technique 
the  total  amount  of  nitrogen  is  the  same  in  the  inspired  as  in  the 
expired  air.  0.  0. 

[Iron  the  Oxygen-carrying  Component  of  the  Respiratory 
Enzyme.]  P.  Ellinger  (Ber.,  1925,  58,  \E],  1547). — A  reply 
to  Warburg  (this  vol.,  i,  471).  H.  W. 

Maintenance  of  Carbonic  Acid  Equilibrium  in  the  Body. 

C.  D.  Murray  and  A.  B.  Hastings  (J.  Biol.  Chem.,  1925,  65,  265 — 
278). — A  theoretical  discussion  of  the  part  played  by  respiration 
and  kidney  function  in  the  maintenance  of  a  constant  carbonate 
concentration  of  the  blood  during  the  arterio-venous  cycle,  and 
of  the  evidence  in  favour  of  the  hypothesis  of  the  control  of  respir¬ 
ation  by  the  tension  of  carbon  dioxide  in  the  plasma.  C.  It.  H. 

pa  Limits  of  Normal  Blood.  Regulation  of  pa  in  Normal 
and  Pathological  Conditions.  E.  J.  Bigwood  (Bull.  Soc.  Chim. 
biol.,  1925,  7,  868 — 883,  884 — 892). — A  critical  discussion  of  the 
errors  involved  in  the  various  methods  of  determining  the  pa  of 
the  blood.  Using  proper  precautions,  the  colorimetric  method  of 
Cullen  or  the  modified  method  of  Hastings  and  Sendroy  will  give 
results  agreeing  within  dr  pu  0-02  with  the  electrometric  method 
carried  out  at  38°.  This  should  be  a  very  close  approximation  to 
the  actual  pu  in  vivo.  The  pK  of  the  blood  of  normal  individuals 
varies  between  the  limits  7-30  and  7-40. 

In  most  pathological  conditions,  the  blood  pu  is  maintained 
within  the  normal  limits  by  variations  in  the  concentrations  of  free 
and  bound  hydrogen  carbonate.  In  certain  epileptic  conditions, 
however,  this  regulatory  mechanism  may  break  down,  with  the 
consequent  occurrence  of  abnormal  values  for  the  pK-  The 
ingestion  of  acid  or  alkali  may  also  displace  the  pK  temporarily 
beyond  the  normal  limits.  H.  P.  M. 

Naphthol  Reaction  of  Red  Blood-corpuscles.  W.  Loele 
( Virchow’s  Archiv,  1924,  251,  156 — 159;  from  Chem.  Zentr.,  1925, 
i,  2704 — 2705). — Acids  dissolve  naphthol  blood-corpuscles  only 
within  certain  ranges  of  concentration,  depending  on  their  dissocia¬ 
tion  constants.  Solution  by  pepsin  also  depends  on  hydrogen-ion 
concentration.  Red  corpuscles  which  are  comparatively  stable  to 
hydroxyl  ions,  become  sensitised  by  treatment  with  naphthol. 
Naphthol  also  renders  trypsin  capable  of  dissolving  blood-corpuscles. 

G.  W.  R. 

Deposition,  Separation,  and  Reabsorption  of  Haemo¬ 
globin  in  the  Organism  and  their  Relation  to  the  Deposition 
of  Iron  Pigment.  K.  Shimura  ( Virchow's  Archiv,  1924,  24, 
464 — 493;  from  Chem.  Zentr.,  1925,  ii,  54). — Haemoglobin,  given 
to  dogs  intravenously,  was  rapidly  excreted.  The  separation  is 
brought  about  by  the  kidneys,  liver,  gall-ducts,  and  suprarenals ; 
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in  the  remaining  organs  the  haemoglobin  is  stored  up  and  decom¬ 
posed  into  iron  pigment.  A.  C. 

Development  of  Blood  Plasma.  I.  Genesis  of  Coagul- 
able  Materials  in  Embryo  Chicks.  J.  W.  Pickering  and 
R.  J.  Gladstone  ( Proc .  Roy.  Soc.,  1925,  B,  98,  516 — 522). — 
Fibrinogen  and  prothrombin,  which  appear  to  develop  simultan¬ 
eously  in  the  blood  of  chick  embryos,  are  absent  in  the  early  stages, 
and  their  absence  is  responsible  for  the  incoagulability  of  the  blood. 
Globulin  does  not  appear  until  after  the  12th  day.  Serum-globulin 
is  not  essential  to  the  coagulation  of  the  blood.  An  excess  of 
material  which  is  not  antithrombic,  but  which  is  protective  against 
the  inception  of  clotting,  exists  in  the  plasma  of  early  embryos. 
Hydrogen  ions  appear  to  catalyse  the  clotting  of  the  embryonic 
plasma.  Antithrombins  were  prepared  from  embryonic  blood  and 
other  tissues  at  the  stage  where  the  mother  substance  of  thrombin 
had  not  appeared  in  the  plasma.  This  is  opposed  to  the  current 
view  that  antithrombins  are  produced  by  a  reaction  of  the  organism 
in  response  to  the  presence  of  thrombin.  Calcium  ions  are  deficient 
in  the  plasma  of  embryos  aged  12  to  19  days.  This  shortage  dis¬ 
appears  about  the  20th  day  after  incubation.  It  appears  that  the 
impact  of  a  definite  number  of  calcium  ions  in  a  definite  time  interval 
is  an  essential  factor  in  the  inauguration  of  blood  coagulation. 

O.  O. 

Folin  and  Wu’s  Method  of  Blood  Analysis.  O.  Latham 
{Med.  J.  Australia,  1924,  Suppl.,  412 — 417). — Colorimetric  methods 
are  examined,  and  a  simple  colorimeter  is  described.  Departures 
from  the  normal  values  of  non-protein  nitrogen,  urea  nitrogen, 
creatinine,  uric  acid,  dextrose,  and  carbon  dioxide  coefficient 
follow  physical  rather  than  mental  disabilities. 

Chemical  Abstracts. 

Nature  of  the  Sugar  in  Blood.  M.  B.  Visscher  (Amer.  J. 
Physiol.,  1924,  68,  135 — 136). — Winter  and  Smith’s  observation, 
that  if  an  extract  containing  the  sugar  of  normal  blood  is  kept  for 
several  days  the  optical  rotatory  power  increases,  whilst  the  copper 
reduction  value  is  constant,  whereas  the  opposite  is  the  case  for 
diabetic  blood,  was  confirmed  for  normal  blood.  The  previously 
observed  difference  between  normal  and  diabetic  blood  could, 
however,  be  obtained  by  varying  the  hydrogen-ion  concentration 
of  the  filtrate  concentrate  of  normal  blood.  It  is  not  believed  that 
the  change  in  rotation  is  due  to  the  sugar  being  converted  into  a 
more  stable  form.  A.  A.  E. 

Sugar  of  the  Blood.  D.  A.  Scott  and  C.  H.  Best  (Amer. 
J.  Physiol.,  1924,  68, 144). — The  fact  that  an  extract  of  blood  from 
a  hypoglycaemic  rabbit  may  reduce  the  blood-sugar  of  a  normal 
rabbit  to  a  very  low  level,  and  the  consistent  rapid  fall  in  blood- 
sugar  during  the  first  \  hr.  after  the  administration  of  insulin 
suggest  that  the  mechanism  of  the  rapid  disappearance  of  sugar 
from  the  blood  is  to  be  found  in  the  blood  itself.  The  reducing 
power  of  the  blood  of  starved  normal  rabbits  or  dogs  is  only  slightly 
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increased  by  hydrolysis  with  dilute  sulphuric  acid  or  trypsin.  If 
the  starved  animals  have  been  rendered  hypoglycsemic  with  insulin, 
hydrolysis  of  the  blood  causes  a  pronounced  rise  in  reducing  power. 

A.  A.  E. 

Glycolysis  in  Vitro.  S.  Morgulis  and  O.  Barkus  (J.  Biol. 
Chem.,  1925,  65,  1 — 5). — The  disappearance  of  dextrose  from  blood 
kept  under  aseptic  conditions  in  vitro  is  accompanied  by  an  accumu¬ 
lation  of  lactic  acid,  and  differs  in  this  respect  from  the  hypoglycsemia 
induced  by  insulin.  The  inorganic  phosphorus  of  the  blood  remains 
unchanged  during  glycolysis  unless  haemolysis  occurs,  when  it 
increases  in  amount.  C.  It.  H. 

Glycolysis.  H.  J.  John  (Ann.  Clin.  Med.,  1925,  3,  667 — 
696). — Uniform  glycolysis  takes  place  in  blood  in  vitro ;  it  is  less 
in  diabetic  than  in  normal  blood,  and  is  also  less  at  0°  than  at  the 
ordinary  temperature.  Chemical  Abstracts. 

Determination  of  Uric  Acid  in  Blood.  M.  Delaville  and 
C.  M.  Jones  (Bull.  Soc.  Chim.  biol.,  1925,  7,  785 — 796). — The  total 
uric  acid  is  determined  after  hydrolysis  with  dilute  sulphuric  acid, 
and  ultra -filtration,  the  uric  acid  being  determined  colorimetrically 
in  the  ultra-filtrate.  It  is  thus  shown  that  the  usual  method  of 
determination  on  the  protein-free  filtrate  gives  low  results,  some  of 
the  uric  acid  being  carried  down  by  the  precipitated  proteins.  A 
critical  study  of  the  colorimetric  method  of  Folin  and  Denis  reveals 
the  fact  that  the  theoretical  direct  proportionality  between  dilution 
and  depth  of  liquid  required  to  give  a  certain  colour  does  not  hold 
when  the  solutions  are  only  slightly  alkaline  (sodium  carbonate). 
Under  these  conditions,  the  observed  points  fall  on  a  straight  line 
which  does  not  pass  through  the  origin.  An  equation  is  given, 
applicable  to  solutions  containing  30 — 200  mg.  of  uric  acid  per  litre. 

H.  P.  M. 

Presence  of  Isoagglutinins  in  the  Blood  of  Dogs.  E.  I. 

McEnery,  A.  C.  Ivy,  and  C.  E.  Pechous  (Amer.  J.  Physiol.,  1924, 
68,  133 — 134). — Isoagglutinins  are  present  in  the  blood  of  dogs. 
The  results  of  a  large  number  of  experiments  were  such  that  blood 
groups  could  not  be  formed.  A.  A.  E. 

Artificial  Production  of  Autohsemolysin.  M.  Nanba  (Bent, 
med.  Woch.,  1925,  51,  594 — 595 ;  from  Chem.  Zentr.,  1925,  i,  2705). — 
After  injection  of  Fossmann’s  antigen,  an  emulsion  of  guinea-pig’s 
kidneys,  into  syphilitic  rabbits  a  marked  formation  of  autohse¬ 
molysin  occurs.  It  is  found  that  the  same  effect  can  be  obtained 
with  healthy  animals.  The  autohsemolysin  appears  generally 
5  to  6  days  after  injection  and  disappears  after  1  to  3  weeks.  Auto¬ 
hsemolysin  thus  produced  is  inactivated  by  warming  for  30  mins, 
at  50°,  and  is  not  reactivated  by  addition  of  normal  rabbit  or 
guinea-pig  serum.  It  consists  probably  of  amboceptor  and  comple¬ 
ment,  and,  as  is  the  case  with  the  autohsemolysin  of  hsemoglobin- 
uria,  requires  a  low  temperature  for  its  combination  with  red 
corpuscles.  Hsemolysis  takes  place  in  vivo  if  the  temperature  is 
lowered.  G.  W.  R. 
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Nature  of  the  Specific  Hsemolysins.  F.  Klopstock  (Deut. 
med.  Woch.,  1925,  51,  592 — 593;  from  Chem.  Zentr.,  1925,  ii,  55). — 
Hsemolysins  may  be  adsorbed  and  elutriated  by  the  methods  which 
are  applicable  to  enzymes.  Hsemolysins  therefore  are  either 
dissolved  colloidal  particles  with  an  amphoteric  charge  or  they  are 
deposited  on  the  accompanying  material  with  amphoteric  charge. 
The  adsorption  of  hsemolysin  is  not  a  simple  protein  adsorption. 

A.  C. 

Haemolytic  Action  of  Ammonium  Salts.  M.  H.  Jacobs 
(Amer.  J.  Physiol.,  1924,  68,  134 — 135). — Neither  the  osmotic  theory 
nor  the  theory  that  the  effect  is  due  to  free  ammonia  is  adequate 
to  explain  the  haemolytic  action  of  ammonium  salts.  It  is  assumed 
that  the  corpuscles  are  relatively  impermeable  to  ammonium  ions  as 
well  as  to  the  other  cations,  but  are  freely  permeable  to  anions  and 
to  ammonium  hydroxide  or  ammonia  molecules.  A.  A.  E. 

Precipitin  Reaction  of  Thyroglobulin.  L.  IIektoen  and 
K.  Schulhof  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  481 — 484). — 
Thyroglobulin  precipitins  are  specific  for  thyroglobulin,  but  not 
consistently  species-specific.  Thyroglobulin  may  occur  in  the 
lymph,  blood,  and  the  colloid  material  of  the  thyroid.  Rabbits 
produce  precipitin  for  rabbit  thyroglobulin.  Exophthalmic  goitrous 
glands  appear  to  yield  the  same  thyroglobulin  as  normal  glands. 

H.  J.  C. 

Pathological  Increase  in  Globulin  (in  Blood).  Relation¬ 
ship  between  Decomposition  of  Hsemoglobin  and  Increase 
in  Globulin.  G.  C.  Reymann  (Z.  Immunit.,  1924,  i,  41,  209 — 
301 ;  from  Chem.  Zentr.,  1925,  i,  2705 — 2706). — During  immunis¬ 
ation  against  diphtheria  in  horses,  decrease  in  the  haemoglobin  content 
and  the  number  of  red  corpuscles  in  the  blood  sets  in,  together  with 
the  formation  of  antitoxin  in  most  cases.  This  is  followed  first  by 
an  increase  in  fibrinogen  and  then  in  globulin.  The  connexion 
between  decomposition  of  red  corpuscles  and  increase  in  globulin 
appears  to  exist  even  in  normal  horses.  The  loss  of  red  corpuscles 
during  immunisation  must  be  compensated  by  increased  formation, 
since  in  the  later  stages  the  decrease  becomes  less.  The  formation 
of  globulin  is  greatest  in  the  later  stages,  but  as  a  rule  finally 
decreases.  There  is  often  a  decrease  in  fibrinogen  accompanied  by 
increase  in  haemoglobin  and  red  corpuscles  during  this  stage,  a 
circumstance  which  may  be  due  to  the  weakening  of  the  function 
of  the  liver.  Similar  results  were  obtained  with  goats,  using 
staphylolysin  and  pyrodin.  From  theoretical  considerations,  it  is 
supposed  that  globin  is  one  of  the  sources  of  globulin.  In  the 
haemolysis  of  total  blood,  spontaneously  or  by  dilution,  there  is  the 
same  displacement  of  the  protein  fractions  as  in  immunisation,  i.e., 
increase  in  the  fraction  precipitable  with  the  globulins  and  fibrinogen 
and  decrease  in  the  albumin.  G.  W.  R. 

Blood  of  the  Seal.  M.  Suzuki  (Jap.  J.  Med.  Sci.,  1925,  1, 
71 — 72). — The  nitrogen  partition  of  two  specimens  of  blood  is  given. 

H.  D.  K. 
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Removal  of  Proteins  from  Body  Fluids  with  Colloidal 
Ferric  Hydroxide.  Indirect  Determination  of  Proteins  in 
Cerebro-spinal  Fluid  etc.  H.  Wunschendorff  (Bull.  Soc. 
Chim.  biol.,  1925,  7,  768 — 777,  778 — 784). — A  modification  of  the 
Michaelis  method  of  precipitating  proteins  with  colloidal  ferric 
hydroxide  is  described  which  is  stated  to  give  filtrates  entirely  free 
from  protein  :  To  2  c.c.  of  the  clear,  centrifuged  serum  or  other 
organic  fluid,  diluted  with  20  c.c.  of  water,  are  added  drop  by  drop, 
with  continual  shaking,  15  c.c.  of  a  specially  prepared  colloidal 
ferric  hydroxide.  If  the  fluid  contains  haemoglobin,  0*1  g.  of 
powdered  potassium  sulphate  should  also  be  added.  After  keep¬ 
ing  for  15  mins.,  the  liquid  is  filtered,  the  first  portion  of  the  filtrate 
being  returned  to  the  filter.  The  filtrate  is  slightly  acid,  pa  6 — 6*5. 

The  nitrogen  content  of  the  original  fluid,  and  of  the  protein-free 
filtrate  as  obtained  above,  is  determined,  and  the  difference  calcu¬ 
lated  as  protein.  The  nitrogen  is  determined  as  follows  :  1  c.c.  of 
the  fluid  is  digested  with  0-5  c.c.  of  concentrated  sulphuric  acid  and 
0-5  c.c.  of  0-5%  copper  sulphate  solution  until  all  organic  matter 
has  been  destroyed.  After  cooling,  the  ammonia  is  determined  by 
means  of  Nessler’s  reagent.  H.  P.  M. 

Purification  of  Heparin  and  its  Presence  in  Blood.  W.  H. 

Howell  (Amer.  J.  Physiol .,  1925,  71,  553 — 562). — Heparin  gives 
no  reactions  for  protein,  sulphur,  or  phosphorus ;  it  is  not  precipit¬ 
ated  by  acids,  phosphotungstic  acid,  or  salts  of  most  of  the  heavy 
metals.  It  contains  2-7%  of  nitrogen  and  gives  a  positive  Molisch 
carbohydrate  reaction.  It  is  not  an  antithrombin,  but  when  added 
to  blood  it  causes  the  formation  of  antithrombin  by  reaction  with  a 
thermolabile  constituent  of  the  plasma.  Heparin  is  present  in 
normal  blood-plasma;  injection  of  peptone  into  dogs  greatly 
increases  the  amount.  Heparin  apparently  constitutes  the  inhibi¬ 
tory  factor  which  preserves  the  fluidity  of  circulating  blood. 

A.  A.  E. 

Biochemistry  of  the  Fats.  W.  R.  Bloor  ( Chem .  Reviews, 
1925,  2,  243—300). 

Cholesterol  Content  of  the  Testicles  and  Suprarenals. 

C.  J.  Parhon  and  V.  Marza  (Compt.  rend.  Soc.  Biol.,  1925,  92, 
727 — 729 ;  from  Chem  Zentr.,  1925,  ii,  54). — Chiefly  birds  were 
investigated.  The  cholesterol  content  of  the  suprarenals  ranged 
from  12  to  14  g.  per  kg.,  that  of  the  testicles  from  2  to  5-5  g.  The 
amount  appears  to  be  influenced  by  the  time  of  the  year.  A.  C. 

New  Cerebroside.  E.  Klenk  ( Z .  physiol.  Chem.,  1925,  145, 
244 — 260). — A  new  cerebroside,  similar  to  kerasin,  for  which  the 
name  “  nervone  ”  is  suggested,  has  been  obtained  from  the  light 
petroleum  extract  of  human  and  ox  brain.  The  kephalin  is  first 
removed  by  addition  of  alcohol  and  decantation,  and  the  “  nervone  ” 
precipitated  by  lead  acetate  in  alcohol,  after  removal  of  the  light 
petroleum.  The  precipitate  is  suspended  in  boiling  alcohol,  the  lead 
removed  by  hydrogen  sulphide,  and  the  precipitate  obtained  after 
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cooling  the  filtrate  to  0°  is  freed  from  phosphatides  by  extracting 
with  acid  acetone  and  dissolving  the  residue  in  warm  chloroform- 
methyl  alcohol.  On  cooling,  a  precipitate  is  obtained,  from  which 
the  last  traces  of  phosphorus  are  removed  with  cadmium  acetate 
in  hot  methyl  alcohol.  After  removal  of  the  cadmium,  a  white 
precipitate  separates  on  cooling.  This  is  further  separated  from 
traces  of  cerebrone  and  kerasin  by  fractional  precipitation  from  warm 
methyl  alcohol,  and  then  from  1  :  2  chloroform-methyl  alcohol, 
by  which  process  the  iodine  value  is  raised  from  52  to  60. 

The  purified  substance  crystallises  in  rosettes,  probable  formula 
C47H8908N,  m.  p.  180°,  [a]l?  —  4-33°.  It  is  decomposed  by  boiling 
with  sulphuric  acid  in  methyl  alcohol  into  sphingosine,  galactose, 
and  a  new  unsaturated  acid ,  probable  formula  C24H4602,  m.  p.  41°, 
iodine  value  66*3.  H.  P.  M. 

Chemistry  of  the  Oviduct  of  the  Hen.  G.  D.  Buckner, 
J.  H.  Martin,  and  A.  M.  Peter  (Amer.  J.  Physiol.,  1925,  71,  349 — 
354). — The  calcium  deposited  as  egg  shell  appears  not  to  be  associated 
with  the  phosphorus  of  the  oviduct,  but  comes  to  the  uterus  in  the 
blood-stream  in  another  form.  A.  A.  E. 

Conversion  Products  of  the  Pigments  of  Flesh  and  Blood. 
IV.  Production  of  Porphyrins  in  Flesh.  V.  Hsemo- 
chromogens  and  Hsematins  Derived  from  Putrefied  Flesh 
and  Blood,  and  the  Related  Porphyrins.  0.  Schumm  {Z. 
'physiol.  Chem.,  1925,  147,  184 — 220;  221 — 247). — IV.  From  fresh 
ox-flesh  and  ox-heart  a  chloroform -soluble  porphyrin  may  be 
separated  in  very  small  quantities  ;  this  appears  to  be  identical 
with  the  chloroform-soluble  a-porphyroidin  previously  described. 
(Coproporphyrin  has  not  been  detected.)  The  yield  of  this  sub¬ 
stance  in  these  circumstances  is  markedly  increased  if  the  tissue  is 
allowed  to  undergo  spontaneous  putrefaction  at  15°.  Two  por¬ 
phyrins  were  present  in  certain  of  the  experiments  in  which  meat 
was  allowed  to  putrefy  at  37°,  viz.,  the  first-mentioned,  chloroform- 
soluble  pigment,  and  a  second  allied  to,  if  not  identical  with, 
coproporphyrin.  The  latter  pigment  is  also  similar  to  meso- 
porphyrin  and  heemoporphyrin.  When  putrefied  meat  is  treated 
with  excess  of  fuming  hydrochloric  acid,  a  mixture  of  various 
porphyrins  is  produced.  Together  with  the  two  pigments  just 
mentioned  is  a  third,  a  chloroform -soluble  porphyrin,  different  from 
Nencki’s  hsematoporphyrin  and  neither  mesoporphyrin  nor  copro- 
porphyrin.  The  identification  of  small  quantities  of  coproporphyrin 
in  tissues  is  rendered  more  difficult  by  the  fact  that  a  closely  related 
blood  pigment  which  is  very  similar  to  coproporphyrin  in  its  reac¬ 
tions,  but  which  has  a  slightly  different  absorption  spectrum,  is 
usually  present  also. 

V.  The  following  hsematins  are  obtained  by  putrefaction  of  flesh 
or  blood  :  (1)  a-hsematin,  (2)  a  hsematin  which  resembles  the  iron 
derivative  of  Nencki’s  hsematoporphyrin,  (3)  a  hsematin  which 
corresponds  spectroscopically  with  the  iron  derivative  of  meso¬ 
porphyrin  or  coproporphyrin,  (4)  a  hitherto  unknown  pigment 
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allied  to  hsematin  which,  on  removal  of  the  iron,  gives  a  spectrum 
closely  allied  to  that  of  hsemoporphyrin  or  setioporphyrin. 

H.  D.  K. 

Nitrogen  Distribution  and  Percentages  of  Some  Amino- 
acids  in  the  Muscle  of  the  Shrimp,  Peneus  setiferus  (L.). 
D.  B.  Jones,  0.  Moeller,  and  C.  E.  F.  Gersdorff  (J.  Biol.  Chem., 
1925,  65,  59 — 66). — The  air-dried  fat-free  muscle  of  the  shrimp  has 
amide  nitrogen  8-13,  humin  nitrogen  1*29%  of  the  total  nitrogen; 
it  contains  cystine  1-75,  arginine  10-24,  lysine  7-60,  histidine  3-78, 
tryptophan  1*21,  tyrosine  4-88,  aspartic  acid  6-98,  and  glutamic 
acid  15-0%.  The  figures  show  a  general  similarity  to  those  obtained 
similarly  for  the  muscle  of  the  scallop.  C.  It.  H. 

Cetacea.  IX.  Serological  Investigation  of  the  Biological 
Relationship  of  Various  Types  of  Whale.  N.  Fuse  (Jap.  J . 
Med.  Sci.,  1925,  1,  1 — 4). — Both  precipitin  and  fixation  of  comple¬ 
ment  reactions  indicate  that  the  three  types  of  whale  investigated 
[sperm  whale,  fin-back  whale,  and  rorqual  ( Balcenoptera  borealis )] 
are  closely  related  to  one  another.  H.  D.  K. 

Cetacea.  X.  Synovial  Fluid  of  Whales.  N.  Fuse  (Jap. 
J.  Med.  Sci.,  1925, 1,  5 — -9). — Some  physical  and  chemical  properties 
of  whale’s  synovial  fluid  are  recorded.  It  is  less  dense  than  that  of 
mammals,  has  pK  about  7-75,  and  contains  mucin.  H.  D.  K. 

Cetacea.  XI.  Physiological  Significance  of  the  Compart¬ 
ments  in  the  Stomach  of  the  Whale.  M.  Takata  (Jap.  J. 
Med.  Sci.,  1925, 1,  11 — 13). — The  chemical  composition  and  enzyme 
content  of  the  gastric  mucosa  in  the  various  stomachs  of  the  rorqual 
leads  to  the  following  conclusions.  The  first  stomach  is  an  organ 
for  temporary  storage,  analogous  to  the  crop  of  the  bird.  The 
second  stomach  has  similar  functions  to  those  of  the  fundus  region 
in  the  stomachs  of  other  mammals,  producing  a  secretion  rich  in 
pepsin.  The  third  stomach  probably  behaves  like  the  pyloric  region 
in  other  animals,  secreting  hydrochloric  acid  but  little  pepsin.  The 
third  stomach  is  well  developed,  and  appears  to  play  an  important 
part  in  digestion,  possibly  in  the  digestion  of  fat.  H.  I).  K. 

Cetacea.  XII.  Physico-chemical  Properties  of  the  Urine 
of  the  Rorqual.  S.  Morimura  (Jap.  J.  Med.  Sci.,  1925,  1,  25 — 
27). — The  specific  gravity,  electrical  conductivity,  pz,  and  surface 
tension  of  the  urine  of  three  male  and  four  female  whales  have  been 
determined.  The  values  are  similar  to  those  found  for  human 
urine.  H.  D.  K. 

Cetacea.  XIII.  Contents  of  Genital  Cysts.  Composition 
of  Fluid  Found  in  the  Uterus.  K.  Okazaki  (Jap.  J.  Med.  Sci., 
1925,  1,  29 — 30). — Preliminary  experiments.  H.  I).  K. 

Cetacea.  XIV.  Nature  and  Constitution  of  Ambergris. 

M.  Suzuki  (Jap.  J.  Med.  Sci.,  1925,  1,  31 — 42). — A  red  pigment, 
allied  to  the  porphyrins,  is  present  in  a  specimen  of  ambergris 
found  in  the  intestine  of  a  whale.  The  salt  content  of  ambergris  is 
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small,  being  mainly  calcium  and  phosphate.  The  portion  of  the 
ethereal  solution  of  ambergris  which  is  insoluble  in  methyl  alcohol 
appears  to  be  a  single  substance,  ambrain,  CggH^O,  m.  p.  83°; 
solution  in  99%  alcohol  dextrorotatory.  Ambrain  may  be  reduced, 
taking  up  four  atoms  of  hydrogen  per  mol. 

Ambrain  gives  colour  reactions  with  certain  of  the  reagents  used 
for  cholesterol,  but  does  not  combine  with  digitonin.  It  appears  to 
be  either  a  sterol  or  a  sterol  derivative.  Twenty-five  %  of  the 
original  ambergris  is  ambrain.  Ambrain  is  not  found  in  the  normal 
intestinal  contents  of  the  whale.  H.  D.  K. 

Cetacea.  XV.  Composition  of  the  Blood  of  the  Fin-back 
Whale.  Y.  Okahara  (Jap.  J.  Med.  Sci.,  1925,  1,  43 — 47). — 
The  nitrogenous  constituents,  fat,  sterol,  and  phosphatide,  sugar  and 
salts  of  the  blood  have  been  determined  quantitatively.  The  blood 
has  a  high  sodium  chloride  content,  but  is  otherwise  similar  to  the 
blood  of  other  mammals.  H.  D.  K. 

Cetacea.  XVI.  Whale’s  Flesh.  M.  Suzuki  (Jap.  J.  Med. 
Sci.,  1925,  1,  49 — 50). — Preliminary  observations.  H.  D.  K. 

Cetacea.  XVII.  Peritoneal  Fluid.  N.  Fuse  (Jap.  J.  Med. 
Sci.,  1925,  1,  51 — 53). — The  chemical  composition  of  a  specimen 
of  whale’s  peritoneal  fluid  has  been  determined.  H.  D.  K. 

Cetacea.  XVIII.  Sugar  Content  of  the  Blood.  Y.  Masu- 
mizu  (Jap.  J.  Med.  Sci.,  1925,  1,  55 — 60). — The  sugar  content  of 
whale’s  blood  (taken  an  average  of  9 — 12  hrs.  after  the  death  of 
the  animal  killed  by  the  usual  painful  process),  determined  by  several 
methods,  is  found  to  be  higher  than  that  of  land  animals.  H.  D.  K. 

Cetacea.  XIX.  Composition  of  Tendon  and  Sclera. 
Separation  of  d-a-Aminobutyric  Acid  from  Sclera  Protein. 

S.  Oikawa  (Jap.  J.  Med.  Sci.,  1925,  1,  61 — 67). — The  protein  of  the 
sclera  contains  a  larger  amount  of  monoamino-acids  than  tendon 
protein,  and  a  smaller  amount  of  diamino-acids.  d-a-Amino¬ 
butyric  acid  is  present  in  the  sclera  protein  in  fairly  large 
quantities.  H.  D.  K. 

Cetacea.  XX.  Composition  of  the  Urine  in  the  Deb- 
phinidce.  M.  Suzuki  (Jap.  J.  Med.  Sci.,  1925,  1,  69 — 70). — 
The  specific  gravity,  cryoscopic  constant,  nitrogen  partition,  and 
chloride  have  been  determined  in  three  cases.  H.  D.  K. 

Cetacea.  XXI.  Enzymes  of  the  Pancreas.  M.  Takata 
(Jap.  J.  Med.  Sci.,  1925,  1,  73 — 89). — Although  various  methods  of 
extraction  of  the  whale’s  pancreas  have  been  tried,  none  has 
yielded  an  active  amylase.  The  gland  contains  trypsinogen  and 
lipase.  H.  D.  K. 

Cetacea.  XXII.  Cartilage.  S.  Oikawa  (Jap.  J.  Med.  Sci., 
1925,  1,  91 — 95). — Determination  of  preformed  chondroitin- 
sulphuric  acid,  analysis  of  chondromucoid  (nitrogen  distribution 
in  seven  groups),  and  analysis  of  gelatin  from  whale’s  cartilage  all 
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indicate  that  this  tissue  is  similar  in  composition  to  cartilage  of 
land  mammals.  H.  D.  K. 

Cetacea.  XXIII.  Amniotic  Fluid  of  the  Sperm  Whale. 

M.  Suzuki  (Jap.  J.  Med.  Sci.,  1925,  1,  97 — 101). — The  cryoscopic 
constant,  nitrogen  partition,  sugar,  lactic  acid,  fat,  and  ash  have  been 
determined  in  this  fluid,  of  d26  1-013.  The  sugar  appears  to  be 
exclusively  lsevulose.  H.  D.  K. 

Direct  Precipitation  of  Calcium  in  Cow’s  Milk.  C.  S. 

Rothwell  (J.  Biol.  Chem.,  1925,  65,  129 — 133). — Calcium  may  be 
directly  precipitated  from  diluted  cow’s  milk  by  the  addition  of 
ammonium  oxalate  and  then  determined  by  the  method  of  Kramer 
and  Tisdall  (A.,  1921,  ii,  595).  This  procedure  is  not  applicable  to 
human  milk.  C.  R.  H. 

Comparative  Biochemistry  of  Urine.  N.  Fuse  (Jap.  J. 
Med.  Sci.,  1925,  1,  103 — 110). — The  urines  of  the  following  wild 
mammals  have  been  analysed  :  weasel,  marten,  tiger,  leopard,  hyena, 
bat,  and  also  the  liquid  portion  of  the  excrement  of  the  python. 
The  urine  of  the  weasel,  although  sugar -free,  is  always  definitely 
dextrorotatory.  Bats’  urine  contains  less  urea  nitrogen  and  more 
creatinine  nitrogen  than  that  of  carnivorous  animals.  The  liquid 
excreted  by  the  python,  although  acid  in  reaction,  contains  40% 
of  its  nitrogen  as  ammonia.  Detailed  protocols  are  given. 

H.  D.  K. 

Urine  Analysis.  D.  Raquet  and  M.  Paget  (Ann.  Chim. 
analyt.,  1925,  [iij,  7,  258). — A  sample  of  urine,  normal  in  chlorides, 
phosphates,  and  urea,  was  found  to  contain  1-84  g.  of  purine  bases 
per  litre,  or  three  times  the  normal  quantity,  using  the  Haycraft- 
Deniges  method  of  determination.  The  abnormality  was  found 
to  be  due  to  the  presence  of  iodide  in  the  urine,  and  after  preliminary 
precipitation  of  this  salt  a  normal  result  was  obtained.  Iodides, 
bromides,  sulphides,  theobromine,  and  probably  homogentisic  acid 
will  all  react  with  the  ammoniacal  silver  magnesium  mixture  used 
in  this  method,  and  increase  the  apparent  total  of  uric  acid. 

D.  G.  H. 

Loss  of  Bases  in  Diuresis  and  its  Effect  on  the  Alkali 
Reserve  of  the  Blood.  B.  M.  Hendrix  and  D.  B.  Calvin  (J. 
Biol.  Chem.,  1925,  65,  197 — 214). — Diuresis  induced  in  dogs  by 
intravenous  injections  of  hypertonic  salt  solutions  caused  a  loss 
from  the  body  of  bases  which  were  excreted  in  the  form  of  phosphates 
and  the  salts  of  organic  acids ;  as  a  result  of  this  loss  of  base  there 
was  a  fall  in  the  alkali  reserve  of  the  blood.  C.  R.  H. 

Organic  Bases  in  Urine.  J.  Hefter  (Z.  physiol.  Chem.,  1925, 
145,  290 — 294). — Treatment  of  40  litres  of  urine  by  the  mercury 
method  failed  to  reveal  the  presence  of  any  carnosine,  but  a  small 
quantity  of  a  crystalline,  lsevorotatory  substance,  which  appeared 
to  be  histidine,  was  obtained.  H.  P.  M. 

Melanin  and  its  Detection  in  Urine.  Aufrecht  (Pharm. 
Ztg.,  1925,  70,  1161 — 1162). — Melanin  occurs  in  urine,  sometimes 
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free,  and  sometimes  in  the  form  of  melanogen,  which  gives  melanin 
on  oxidation.  The  method  of  detection  is  given  as  follows  :  the 
urine  is  filtered  and  diluted,  and  first  examined  spectroscopically 
for  blood  pigments.  Excessive  amounts  of  urobilinogen  are  removed 
by  extraction  with  ethyl  acetate  after  acidifying  with  acetic  acid. 
On  subsequent  addition  of  chlorine  water  or  hydrogen  peroxide, 
a  dark  brown  coloration  or  precipitate  is  produced,  soluble  in  chloro¬ 
form,  giving  a  blue  or  violet  solution.  A  brown  coloration  insoluble 
in  chloroform  is  given  by  other  substances  (unknown)  in  certain 
abnormal  urines.  An  alkaptonurie  urine  can  be  distinguished  by 
its  power  to  reduce  Fehling’s  solution,  although  not  optically  active. 

P.  E. 

Determination  of  Urobilin  in  Urine  and  Faeces.  Role  of 
the  Liver  in  Excretion  of  Urobilin.  J.  G.  F.  van  Spengler 
{Dissert.,  Leyden,  1924 ;  from  Chem .  Zentr.,  1925,  i,  2716). — Since  the 
portal  blood  of  young  calves  and  rabbits  contains  more  urobilin 
than  the  blood  in  other  parts  of  the  circulation,  the  formation  of 
urobilin  by  the  intestine  is  indicated.  It  can,  however,  be  formed 
in  other  organs.  Pathological  urobilinuria  indicates  derangement 
of  the  liver.  The  normal  amount  of  urobilin  excreted  daily  in  the 
urine  is  3  mg.;  in  the  faeces,  100 — 150  mg.  (maximum  200  mg.). 
The  ratio  of  partition  of  the  urobilin  between  the  urine  and  the 
faeces  is  not  greater  than  1 : 50.  This  ratio  is  changed  in  pathological 
conditions.  G.  W.  R. 

Determination  of  Urobilin  and  Urobilinogen  in  Urine  and 
Faeces.  A.  J.  L.  Terwen  {Dissert.,  Amsterdam,  1924  ;  from  Chem. 
Zentr.,  1925,  i,  2716). — Pure  urobilin  has  not  hitherto  been  isolated. 
The  bacterial  reduction  of  urobilin  to  urobilinogen  is  untrust¬ 
worthy,  since  urobilin  cannot  be  again  obtained  from  the  product 
of  reduction.  Nascent  ferrous  hydroxide,  or  magnesium  powder 
activated  with  0*1%  of  mercuric  chloride  may  be  used  for  this 
reduction.  The  medium  should  be  slightly  alkaline.  Urobilinogen 
may  be  extracted  from  the  fseces  by  light  petroleum,  which  does 
not  dissolve  any  pigment.  For  quantitative  purposes,  ether  is  a 
better  solvent.  By  reduction  of  the  filtrate  from  urine  or  faeces 
rich  in  urobilin  and  subsequent  extraction  with  light  petroleum, 
urobilin  was  obtained  as  a  non-hygroscopic,  amorphous  substance, 
m.  p.  99°.  At  45°,  the  colour  changes  from  orange-red  to  black 
with  decrease  in  volume.  The  empirical  formula  is  CgH12ON2,  and 
the  mol.  wt.  758(  ?).  G.  W.  R. 

Characterisation  of  Hsematoporphyrin  and  Urobilin  in 
Urine  by  Means  of  Wood’s  Light.  A.  Policard  and  A.  Letjlier 
{Compt.  rend.  Soc.  Biol.,  1924,  91,  1422 — 1423;  from  Chem.  Zentr., 
1925,  ii,  78). — Fluoroscopy  by  means  of  Wood’s  light  (light  from 
the  mercury  arc  filtered  through  a  nickel  screen)  is  more  sensitive 
than  ordinary  spectroscopy.  The  heematoporphyrin  must  be 
extracted  from  the  urine,  since  the  latter  gives  a  weak  blue 
fluorescence.  A.  C. 
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Dehydration  following  Pyloric  Obstruction.  J.  L.  Gamble 
and  S.  G.  Ross  (J.  Clin.  Invest .,  1925,  1,  403 — 423). — The  chief 
factor  in  dehydration  is  loss  of  sodium  ions.  Repair  is  effected  by 
introduction  of  sodium  ions,  as  sodium  chloride,  and  water,  the 
excess  of  sodium  ions  being  excreted  as  hydrogen  carbonate,  whereby 
chloride  ions  are  saved  for  the  body  fluids.  Water  alone  or  ammon¬ 
ium  chloride  is  ineffective.  Chemical  Abstracts. 

Concentrations  of  Inorganic  Substances  in  Blood-serum 
and  Spinal  Fluid.  B.  Hamilton  (J.  Biol.  Chern .,  1925,  65,  101 — 
115). — The  concentrations  of  the  inorganic  constituents  of  the 
blood-serum  and  cerebro-spinal  fluid  were  normal  in  cases  of  epilepsy. 
A  comparison  of  the  ratios  of  individual  ions  in  the  two  fluids  in 
these  and  other  cases  indicated  a  constant  relationship  except  in  the 
case  of  bicarbonate.  Differences  in  the  ratios  of  individual  ions  were 
found,  however,  which  were  outside  the  limits  of  experimental  error, 
so  that  the  distribution  of  these  ions  between  the  two  fluids  could 
not  be  explained  on  the  basis  of  Donnan’s  theory  of  membrane 
equilibria.  C.  R.  H. 

Glycolysis  in  Vivo  with  Normal  and  Depancreatised  Dogs. 
Action  of  Insulin.  I.  I.  Nitzesctt  and  I.  Cadariu  ( Compt .  rend. 
Soc.  Biol.,  1925,  92,  298 — 300;  from  Chem.  Zentr.,  1925,  ii,  52). — 
Whilst  Thomas  found  the  behaviour  of  the  blood  of  a  diabetic 
animal  unaltered  with  regard  to  glycolysis  by  the  addition  of  insulin 
in  vitro,  the  power  of  glycolysis  which  is  almost  entirely  lost  by 
living  depancreatised  animals  is  restored  by  insulin.  A.  C. 

Rate  of  Excretion  of  Ingested  Sugars  in  Phloridzin 
Diabetes.  H.  J.  Deuel,  jun.,  and  W.  H.  Chambers  (J.  Biol. 
Chem.,  1925,  65,  7 — 20). — After  administration  of  various  sugars  to 
fasting  phloridzinised  dogs,  the  extra  dextrose  excreted  in  the 
urine  was  equivalent  to  100%  of  the  ingested  sugar  in  the  case  of 
laevulose  and  to  88%  in  the  case  of  galactose,  the  greater  part  of 
the  excretion  taking  place  in  the  first  5  hrs. ;  in  the  case  of  lactose, 
the  extra  dextrose  excreted  amounted  to  only  50%  in  12  hrs. 

C.  R.  H. 

Animal  Calorimetry.  XXX.  Metabolism  of  Glycerol  in 
Phloridzin  Diabetes.  W.  H.  Chambers  and  H.  J.  Deuel,  jun. 
(J.  Biol.  Chem.,  1925,  65,  21 — 29). — After  administration  of  glycerol 
to  phloridzinised  dogs  amounts  of  extra  dextrose  were  excreted  in 
the  urine  which  were  equivalent  to  from  55%  to  98%  of  the  glycerol 
taken ;  the  respiratory  quotient  showed  a  slight  fall,  which  could  be 
accounted  for  by  the  conversion  of  glycerol  into  dextrose  and  did 
not  indicate  the  general  oxidation  of  either  of  these  two  substances. 

C.  R.  H. 

Blood-sugar  Time  Curves  following  Ingestion  of  Di¬ 
hydroxy  acetone.  I.  M.  Rabinowitch  (J.  Biol.  Chem.,  1925, 
65,  55 — 58). — The  administration  to  a  diabetic  individual  of 
dihydroxyacetone  in  amount  equivalent  to  the  individual’s  tolerance 
to  carbohydrate  is  followed  by  a  diminution  of  the  blood-sugar; 
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dihydroxyacetone,  therefore,  is  not  only  more  easily  tolerated  by  the 
diabetic  than  dextrose,  but  has  an  actual  insulin-like  action  on  the 
general  carbohydrate  metabolism.  C.  R.  H. 

Physiological  Ontogeny.  A.  Chicken  Emhryos.  II. 
Catabolism.  Chemical  Changes  in  Fertile  Eggs  during 
Incubation.  H.  A.  Murray  (J.  Gen.  Physiol.,  1925,  9,  1 — 37). — 
The  loss  of  water  by  eggs  during  incubation  is  chiefly  a  function 
of  the  humidity  of  the  surrounding  atmosphere  and  depends  to  a 
much  smaller  extent  on  the  thickness  and  area  of  the  shell,  atmo¬ 
spheric  temperature,  and  heat  produced  by  the  embryo.  The  loss 
of  weight  by  the  shell  is  greatest  during  the  later  stages  of  incubation. 
There  is  close  agreement  between  the  amount  of  expired  carbon 
dioxide  and  that  which  would  arise  from  the  amount  of  fat  oxidised 
during  incubation;  the  disappearance  of  the  fat  accounts  for  98% 
of  the  weight  of  solids  lost  by  the  egg.  H.  J.  C. 

Excretion  of  Carbon  Dioxide  by  Frog  Nerve.  G.  H. 
Parker  (J.  Gen.  Physiol.,  1925,  8,  21 — 31 ;  cf.  this  vol.,  i,  849). — 
Quiescent  sciatic  nerve  of  the  frog,  Rana  grylio,  Stejneger,  discharges 
carbon  dioxide  at  the  average  rate  of  0-00876  mg.  per  g.  of  nerve 
per  min.  If  allowance  is  made  for  the  connective-tissue  present  in 
the  nerve,  which  itself  discharges  carbon  dioxide  at  the  rate  of 
0-0097  mg.  per  g.  of  tissue  per  min.,  the  output  of  carbon  dioxide 
from  the  strictly  nervous  components  is  0-008  mg.  per  g.  of  nerve 
per  min.  Stimulation  of  the  nerve  results  in  an  increase  of  approxim¬ 
ately  14%  in  the  carbon  dioxide  output,  or,  when  allowance  is 
made  for  the  connective- tissue  present,  of  approximately  16%. 
Stimulation  of  boiled,  blocked,  or  degenerated  nerve  or  of  connective- 
tissue  results  in  no  such  increase.  W.  O.  K. 

Metabolism  of  Ammonium  Salts  and  of  Urea  in  Man. 

E.  E.  Adolph  ( Amer .  J.  Physiol.,  1925,  71,  355 — 361). — The  author 
gives  curves  indicating  the  rate  of  elimination  of  various  dissolved 
substances  at  various  times  after  their  ingestion.  The  form  in 
which  ingested  ammonia-nitrogen  is  eliminated  does  not  depend 
on  whether  it  was  ingested  as  ammonia  or  as  urea,  but  on  the  acid- 
base  equilibrium  in  the  body.  A.  A.  E. 

Relationship  of  Arachidonic  Acid  to  Saturated  Fatty  Acids 
in  Metabolism.  L.  G.  Wesson  ( J .  Biol.  Chem.,  1925,  65,  235 — 
250). — On  addition  of  bromine  in  excess  to  an  ether  extract  of  tissue, 
keeping  in  the  cold  for  2  days,  and  digesting  the  precipitate  over¬ 
night  with  concentrated  hydrochloric  acid  at  40°,  an  insoluble 
residue  of  octabromoarachidonic  acid  is  obtained.  Determined 
in  this  way,  the  content  of  arachidonic  acid  in  the  tissues  of  the 
whole  rat  was  0-075%  ;  the  figure  was  slightly  reduced  in  rats  on  a 
diet  deficient  in  ether-soluble  substances ;  it  was  increased  by  feeding 
cod-liver  oil,  in  the  condition  of  beri-beri,  after  administration  of 
phloridzin,  and  during  that  period  of  fasting  when  the  stores  of 
glycogen  are  exhausted,  but  those  of  fat  still  available.  The 
increases  were  always  more  noticeable  in  the  liver  than  in  the  whole 
tissues.  The  results  indicate  that  arachidonic  acid  is  essentially 
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an  intermediate  metabolic  product  of  the  higher  fatty  acids,  and  is 
not,  as  suggested  by  Hartley  (A.,  1909,  ii,  597),  derived  from 
carbohydrates.  C.  R.  H. 

Re-synthesis  of  Carbohydrates  in  the  Muscle  of  Warm¬ 
blooded  Animals.  S.  Jansson  and  H.  Jost  (Z.  physiol.  Chem., 
1925,  148,  41 — 61). — Resting  muscle  of  warm-blooded  animals 
absorbs  small  amounts  of  dextrose  from  the  blood  and  returns  to 
the  circulation  small  amounts  of  lactic  acid.  If  the  amount  of 
lactic  acid  in  the  blood  be  increased  by  infusion,  absorption  of  it 
by  the  muscle  increases.  Immediately  after  stopping  infusion, 
absorption  stops,  and  a  period  of  continuous  washing  out  of  lactic 
acid  ensues,  during  which,  however,  the  arterial  content  quickly 
sinks  to  normal.  Since  the  kidney  excretes  but  little  lactic  acid, 
it  would  appear  that  not  the  muscle,  but  more  probably  the  liver, 
removes  lactic  acid  from  the  circulation  for  use  in  the  re-synthesis  of 
carbohydrates.  P.  W.  C. 

Metabolism  of  Galactose.  II.  Blood-sugar  Curves. 

A.  W.  Rowe  and  J.  Chandler  ( Endocrinology ,  1924, 8,  803 — 831). — 
The  threshold  tolerance  for  galactose  averages  40  g.  in  women  and 
30  g.  in  men  ;  any  increased  tolerance  observed  was  not  caused  by  a 
decreased  rate  of  absorption.  Hyperglycsemia  and  melituria  are 
regarded  as  independent  phenomena.  Chemical  Abstracts. 

Metabolism  of  Sulphur.  IX.  Effect  of  Repeated  Adminis¬ 
tration  of  Small  Amounts  of  Cystine.  H.  B.  Lewis  {J.  Biol. 
Chem.,  1925,  65,  187 — 195). — Administration  to  rabbits  of  daily 
doses  of  0-5 — 1  g.  of  cystine  per  kg.  of  body-weight  caused  an 
albuminuria,  an  increase  in  the  urinary  excretion  of  non-protein 
nitrogen,  creatinine,  and  neutral  sulphur,  and  an  increase  in  the 
non- protein  nitrogen  of  the  blood.  The  increased  urinary  neutral 
sulphur  did  not  represent  cystine  itself,  but  probably  an  intermediate 
oxidation  product  of  the  latter.  C.  R.  H. 

Iron  in  Nutrition.  I.  Nutritional  Anaemia  on  Whole 
Milk  Diets  ;  Utilisation  of  Inorganic  Iron  in  Formation  of 
Haemoglobin.  E.  B.  Hart,  H.  Steenbock,  C.  A.  Elvehjem, 
and  J.  Waddell  (J.  Biol.  Chem.,  1925,  65,  67 — 80). — Young 
rabbits,  if  placed  on  a  diet  of  whole  cow’s  milk  containing  0-3%  of 
sodium  citrate,  develop  an  anaemia  which  ultimately  proves  fatal ; 
the  development  of  such  an  anaemia  is  not  prevented  by  the  addition 
of  ferric  oxide  to  the  diet,  but  is  prevented  by  the  addition  of 
cabbage,  of  ferric  oxide  together  with  an  iron-free  alcoholic  extract 
of  cabbage  or  of  maize-meal,  or  by  ferric  oxide  with  iron-free 
chlorophyll.  C.  R.  H. 

Effect  of  High  and  Low  Protein  Content  on  the  Digestibility 
and  Metabolism  of  Dairy  Rations.  A.  E.  Perkins  and  C.  F. 
Monroe  ( Ohio  Sta.  Bull.,  1924,  376,  85 — 116). — High-protein 
rations  are  associated  with  increased  intake  and  output  of  water 
of  cows,  and  with  storage  of  calcium ;  cows  on  low-protein  rations 
excrete  more  calcium  than  they  consume.  Chemical  Abstracts. 
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Distribution  of  Nitrogen  in  Urine  of  Ruminants.  F.  Rogo- 

zinski  and  M.  Starzevska  {Bull.  Inter.  Acad.  Polonaise,  B,  1924, 
77 — 83). — When  rations  rich  in  protein  are  given  to  sheep,  the 
increase  in  the  nitrogen  content  of  the  urine  is  chiefly  in  the  carb¬ 
amide  fraction,  and  to  a  less  extent  in  the  hippuric  acid  fraction. 
The  excretion  of  other  nitrogenous  substances,  in  particular  uric 
acid  and  creatinine,  is  scarcely  affected  by  increase  in  the  protein 
intake.  G.  W.  R. 

[Effect  of  Administration  of  Sodium  Nitrate  on  the  Alkalinity 
of  the  Urine  of  a  Ruminant.  M.  Starzevska  (Bull.  Inter.  Acad. 
Polonaise ,  B,  1924,  777 — 782). — Sodium  nitrate  added  at  the  rate 
of  14-7  g.  daily  to  the  ration  of  a  sheep  results  in  increased  alkalinity 
of  the  urine.  About  10%  of  the  sodium  administered  is  excreted 
as  nitrate,  the  other  90%  appearing  as  sodium  carbonate. 

G.  W.  R. 


Is  Living  Protoplasm  Permeable  to  Ions  ?  W.  J.  V.  Oster- 
hotjt  (J.  Qen.  Physiol.,  1925,  8, 131 — 146). — When  cells  of  Valonia 
macrophysa  are  immersed  in  sea-water  containing  hydrogen  sulphide, 
no  penetration  of  the  sulphide  ion  into  the  cell  sap  appears  to  take 
place.  The  protoplasm  appears  to  be  permeable  only  to  undis¬ 
sociated  molecules,  and  not  to  ions,  since  the  concentration  of 
sulphur  inside  the  cell  corresponds  with  the  concentration  of  undis¬ 
sociated  hydrogen  sulphide  outside  the  cell,  as  determined  by  the 
vapour  pressure  of  the  hydrogen  sulphide  above  the  solution. 

Electroendosmosis  through  Mammalian  Serous  Mem¬ 
branes.  II.  Comparison  of  the  Hydrogen-ion  Reversal 
Points  with  Acetate  and  with  Citrate-Phosphate  Buffers. 

S.  Mudd  (J.  Gen.  Physiol.,  1925,  9,  73 — 79). — The  hydrogen-ion 
reversal  points  (cf.  this  vol.,  i,  468)  of  human,  dog,  and  cat  serous 
membranes  are  0-25  of  a  pa  unit  higher  for  fat  membranes  and  nearly 
0-5  of  a  pu  unit  higher  for  lean  membranes  when  the  determinations 
are  made  with  acetate  buffer  solutions  than  when  made  with  citrate- 
phosphate  buffer  solutions.  The  reversal  points  are  characteristic 
for  membranes  and  for  species.  H.  J.  C. 

Relation  between  the  Chemical  Structure  of  Bile  Acids 
and  their  Effects  on  Animal  and  Plant  Tissues.  D.  I.  Macht, 
A.  Grollman,  and  0.  R.  Hyndman  (Amer.  J.  Physiol.,  1924,  68, 
141 — 142). — The  depressant  action  of  the  bile  acids  for  animal  and 
plant  protoplasm  is  attributed  to  the  cholic  acid  component  of  the 
molecules.  A.  A.  E. 

Effect  of  Excess  of  Calcium  on  the  Skeleton.  V.  Koren- 
chevski  (Brit.  Med.  J.,  1923,  1,  802 — 804). — Excess  of  calcium  in  a 
diet  otherwise  normal  and  containing  8%  of  butter  and  2%  of  cod- 
liver  oil  increased  the  calcification  of  the  skeleton  scarcely  at  all. 
With  incomplete  exhaustion  of  vitamin- A  in  rats,  a  diet  containing 
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excess  of  calcium  slightly  increases  the  calcium  content  of  the 
skeleton.  Chemical  Abstracts. 

Effect  of  Ultra-violet  Light  on  Protein  Metabolism.  S, 

Yoshine  ( Strahlenther .,  1924,  18,  201 — 211 ;  from  Chem.  Zentr., 
1925,  ii,  63 — 64). — The  positive  nitrogen  balance  of  irradiated  dogs 
showed  a  slight  rise  when  the  exposure  was  short,  changing  to  a 
negative  balance  on  longer  exposure.  With  increase  in  the  positive 
balance,  the  excretion  of  amino-acids  in  the  urine  diminished 
somewhat.  Longer  periods  of  irradiation  led  to  disturbance  in  the 
assimilation  of  nitrogenous  substances  in  the  intestine  and  to 
refusal  of  food.  A.  C. 

Effect  of  X-Rays  on  Cholesterol  Content,  Hydrogen-ion 
Concentration,  Freezing-point  Depression,  and  Surface  Ten¬ 
sion  of  Blood.  F.  Konrich  and  E.  Scheller  ( Strahlenther ., 
1924,  18,  263;  from  Chem.  Zentr.,  1925,  i,  2704). — The  cholesterol 
content  and  the  hydrogen-ion  concentration  of  pathological  human 
blood  are  not  affected  by  X-radiation,  the  surface  tension  of  the 
blood  is  practically  unaltered,  but  the  freezing-point  depression  of 
the  serum  is  increased.  X-Radiation  of  animals  lowers  the  hydrogen- 
ion  concentration  and  the  surface  tension,  but  has  no  effect  on  the 
cholesterol  content  of  the  blood.  G.  W.  R. 

Perfuming  and  Flavouring  Substances  in  Foods  and  Con¬ 
diments.  I.  Effect  of  Ethyl  Acetate  and  other  Substances 
on  the  Nitrogen  Excretion  of  Normal  Dogs  and  those  with 
Greatly  Reduced  Thyroid  Glands.  A.  G.  Bylsma  (Ber.  staatl. 
Gesundheitspflege,  1924,  696 — 746 ;  from  Chem.  Zentr.,  1925,  ii, 
65). — Male  and  female  animals  with  reduced  thyroid  glands  under 
the  influence  of  ethyl  acetate  showed  an  increased  secretion  of 
nitrogen  in  the  urine;  normal  males  also  for  the  most  part,  but 
females  showed  a  decrease.  Amyl  acetate  and  oil  of  cinnamon 
raise  the  nitrogen  excretion  of  males.  Coumarin  has  no  distinct 
action.  A.  C. 

1  ‘  Dulcitol  '  '  as  Artificial  Sugar  Substitute  from  the 
Hygienic  Point  of  View.  W.  Uglow  (Archiv  Hyg.,  1925,  95, 
89 — 100 ;  from  Chem.  Zentr.,  1925,  ii,  99). — As  opposed  to  saccharin, 
“  dulcitol  ”  is  not  bactericidal.  A  0-02%  solution  destroys  small 
crustaceans  and  with  0-007%  their  propagation  is  arrested.  It 
inhibits  the  action  of  enzymes — pepsin  weakly,  pancreatic  lipase 
and  diastase  strongly.  It  is  destroyed  by  weak  alkalis  (0-5 — 1-0%) 
and  acids  [N / 8 — X/4-sulphuric  or  phosphoric)  with  formation  of 
products  which  convert  oxyhsemoglobin  into  methsemoglobin.  It 
has  been  shown  by  means  of  colour  reactions  (red  oxyazo,  blue 
indophenol  colours)  that  aminophenols  are  produced  by  the  action 
of  acids  and  alkalis  on  dulcitol,  and  to  these  the  poisonous  action 
of  dulcitol  on  the  blood  is  due.  Aminophenols  appear  in  the  urine 
when  dulcitol  is  introduced  per  os.  Sickness,  accompanied  by 
methsemoglobin  in  the  blood,  occurs  when  experimental  animals 
are  given  0-1  g./kg.  daily.  Accordingly,  dulcitol  should  be  pro¬ 
hibited  as  injurious  to  health.  A.  C. 
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Effect  of  Yellow  Phosphorus  (on  Rats)  with  Varying  Mineral 
Nutrition.  H.  Bernhardt  and  C.  H.  R.  Rabl  {Klin.  Woch., 
1925,  4,  758 ;  from  Chem.  Zentr.,  1925,  i,  2706 — 2707). — Admin¬ 
istration  of  yellow  phosphorus  to  white  rats  in  sub-lethal  doses 
results  in  rachitic  changes  in  the  bones,  which  are  more  marked  in 
the  case  of  rats  receiving  a  diet  low  in  calcium  and  phosphorus, 
when  the  ash  content  of  the  bones  is  decreased,  the  blood  remaining 
normal.  With  rats  normally  fed,  yellow  phosphorus  causes  typical 
phosphorus  sclerosis  with  increased  ash  content.  Where  an  acid 
ration  is  given  (addition  of  ammonium  chloride),  severe  rachitic 
modifications  are  observed  both  with  and  without  yellow  phos¬ 
phorus,  the  ash  content  of  the  bones  decreasing  most  in  rats  which 
do  not  receive  yellow  phosphorus.  Rats  receiving  acid  rations  show 
severe  derangement  of  the  tubular  apparatus  of  the  kidneys. 

G.  W.  R. 

Lipin  and  Fat  Metabolism  of  the  Liver  Cells  of  Fasting 
Animals  and  Animals  Poisoned  with  Phosphorus.  III. 
Course  of  the  Fat-infiltration  into  Surviving  Liver 
Tissue  in  Vitro.  I.  Sacchetto  {Arch.  Sci.  med.,  1923,  46,  74 — 
96;  from  Chem.  Zentr.,  1925,  ii,  63). — From  experiments  on  sur¬ 
viving  livers  (dog),  there  is  found  to  be  a  gradual  increase  in  the 
lipins  of  fasting  animals ;  those  poisoned  by  phosphorus  showed  an 
accumulation  of  neutral  fat  in  the  peripheral  zones  and  also  an 
increase  in  the  lipins  before  the  setting  in  of  autolysis.  A.  C. 

Toxicology  of  Hydrogen  Sulphide.  H.  W.  Haggard  {J. 
Ind.  Hyg.,  1925,  7,  113 — 121). — Hydrogen  sulphide,  which  is 
nearly  as  toxic  as  cyanogen  or  hydrogen  cyanide,  is  a  non-cumu- 
lative  poison.  It  is  rapidly  oxidised  in  the  blood  to  non-toxic 
products.  It  does  not  combine  with  or  alter  the  haemoglobin  of 
the  blood  until  the  blood  is  completely  reduced.  Death  may 
occur  on  inhalation  of  0-09%  hydrogen  sulphide  for  less  than  1  hr. ; 
death  occurs  instantly  on  inhalation  of  O’ 18%  hydrogen  sulphide. 

Chemical  Abstracts. 

Intravenous  Silver  Therapy.  III.  Solubility  of  Silver 
Salts  in  Blood.  K.  von  Neergaard  {Arch.  exp.  Path.  Pharm., 
1925,  108,  295 — 312;  cf.  this  vol.,  i.,  1212). — The  maximum 
possible  concentration  of  silver  ions  in  an  organic  fluid  {e.g., 
blood,  serum)  is  determined,  as  in  inorganic  solutions,  by  the 
concentration  of  chlorine  ions,  and  the  solubility  product  for  silver 
chloride.  On  addition  of  dissociated  silver  salts  to  blood,  the  con¬ 
centration  of  silver  ions  rises  much  more  slowly  tiian  in  an  equiv¬ 
alent  solution  of  electrolytes  only,  most  of  the  silver  forming  a 
complex  with  the  serum -albumins.  The  evidence  indicates  that 
this  is  an  adsorption  complex,  following  the  usual  logarithmic 
adsorption  law.  These  investigations  were  made  with  the  silver 
electrode  described  in  A.,  1924,  ii,  124.  H.  P.  M. 

Enzyme  Dialysis.  O.  Walter  {Bull.  Acad.  Sci .  St.  Petersbourg, 
1917,  [6],  1075 — 1088 ;  from  Chem.  Zentr.,  1925,  ii,  44). — Collodion 
bags  of  any  desired  degree  of  permeability  and  diminished  pressure 

vol.  cxxviii.  i.  3  6 


i.  1358 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


in  the  outer  solution  are  utilised.  Using  tryptase  from  yeast, 
a  slight  lowering  of  the  activity  of  the  solution  (which  might  be 
caused  by  adsorption)  was  found  after  dialysis.  The  whole  of 
the  nitrogen  capable  of  reacting  with  formaldehyde  and  98-5%  of 
the  total  nitrogen  was  removed.  A.  C. 

Temperature  Coefficients  of  Enzymic  Activity  and  Heat 
Destruction  of  Pancreatic  and  Malt  Amylases.  D.  H.  Cook 
{J .  Biol.  Chem.,  1925,  65,  135 — 146). — At  temperatures  below  that 
at  which  the  rate  of  destruction  of  the  enzyme  becomes  significant 
the  rate  of  hydrolysis  of  starch  by  pancreatic  or  malt  amylase  is 
approximately  doubled  for  every  10°  rise  in  temperature.  Pan¬ 
creatic  amylase  is  completely  inactivated  by  heating  for  15  mins, 
at  50°,  whilst  malt  amylase  retains  a  small  amount  of  activity 
after  30  mins,  at  60°.  It  is  suggested  that  the  inactivation  of  the 
enzyme  by  heat  may  consist  in  the  coagulation  of  a  protein  accom¬ 
panied  by  a  hydrolysis.  C.  R.  H. 

Malt  Amylase.  I.  Determination  of  the  Dextrin-forming 
and  Saccharifying  Action  of  Amylase.  II.  Influence  of 
Different  Experimental  Conditions  on  the  Action  of  Amylase. 
III.  Influence  of  Adsorbents  on  the  Dextrin-forming  and 
Saccharifying  Action  of  Amylase.  IV.  Influence  of  Caffeine 
and  Aldehydes  on  the  Dextrin-forming  and  Saccharifying 
Action  of  Amylase.  T.  Sabalitschka  and  C.  Schtjltze  ( For - 
mentforsch.,  1925,  8,  428 — 473). — I.  An  improved  colorimetric 
method  of  determining  dextrin,  comparing  the  colour  produced 
with  iodine  with  that  of  a  series  of  18  standard  colours,  is  used. 
Maltose  is  determined  by  an  extension  of  Willstatter  and  Schudel’s 
hypoiodite  method  for  dextrose  (Ber.,  1918,  51,  780). 

II.  Neither  filtration  nor  24  hrs\  keeping  has  any  effect  on  the 
activity  of  amylase  solutions. 

III.  Dextrin  and  maltose  formation  from  starch  are  considered 
not  to  be  brought  about  by  two  separate  constituents  of  malt 
amylase,  since  these  functions  are  affected  equally  by  partial 
adsorption  of  the  enzyme  by  different  adsorbents.  When  amylase 
is  completely  removed  from  solution  by  adsorption,  the  dextro¬ 
rotation  of  the  solution  remains  unchanged.  Amylase  is  therefore 
optically  inactive. 

IV.  Caffeine  in  concentrations  up  to  0-3%,  and  sulphonal  up 
to  0-06%  have  no  action  on  amylase.  Formaldehyde  activates 
slightly  up  to  0-02%,  inhibits  above  0-06%.  Acetaldehyde  and 
propaldehyde  inhibit  above  0-06%.  No  differential  action  with 
regard  to  dextrin  and  maltose  formation  was  observed.  E.  C.  S. 

Decomposition  of  Arginine  in  Lupinus  luteus  by  means  of 
Enzymes.  0.  Walter  (Bull.  Acad.  Sci.  St.  Petersbourg,  1917,  [6], 
1071 — 1074;  from  Chem.  Zentr.,  1925,  ii,  44). — In  an  attempt  to 
determine  the  arginine  in  Lupinus  luteus  by  the  Schultz  method 
(A.,  1899,  i,  107)  the  author  omitted  to  dry  the  material  before 
preparing  the  aqueous  extract.  No  arginine  was  found,  since  the 
amount  of  time  taken  in  preparing  the  extract  was  sufficient  for 
the  enzyme  to  decompose  the  whole  of  the  arginine.  A.  C. 
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Invertase.  X.  R.  Willstatter,  K.  Schneider,  and  E. 
Bamann  (Z.  physiol.  Chem.,  1925,  147,  248 — 274). — Special  fer¬ 
mentation  methods  previously  described  (see  this  vol.,  i,  1214) 
have  been  used  to  prepare  a  yeast  of  high  invertase  content,  from 
which  by  fractional  autolysis,  followed  by  dialysis,  an  invertase 
preparation  of  very  high  activity  has  been  obtained,  associated 
with  far  smaller  quantities  of  accompanying  substance — yeast  gum 
or  peptide — than  in  any  previous  preparation.  The  invertase  is 
further  purified  by  a  single  adsorption  on  kaolin,  yielding  a  product 
of  high  activity  which  is  more  stable  than  the  previous  very  active 
preparations.  Repeating  the  adsorption  does  not  increase  the 
purity  of  the  product.  H.  D.  K. 

Enzymic  Hydrolysis  of  Glucosides.  [3-Glucosidase  of 
Emulsin.  K.  Josephson  ( Z .  physiol.  Chem.,  1925,  147,  1 — 154). 
— The  kinetics  of  the  hydrolysis  of  the  four  (3-glucosides,  salicin, 
helicin,  (3-methylglucoside,  and  arbutin,  by  active  specimens  of 
emulsin  prepared  from  almonds  have  been  investigated.  The 
dependence  of  the  rate  of  hydrolysis  on  the  acidity  of  the  reaction 
medium  is  partly  explained  by  the  varying  stability  of  the  enzyme, 
and  partly  by  the  different  rates  of  mutarotation  of  a-  and  (3-glucose 
at  different  hydrogen-ion  concentrations  (since  a-  and  [3-glucose 
do  not  retard  hydrolysis  to  the  same  extent).  A  method  has  been 
worked  out  for  the  evaluation  of  the  enzymic  activity  of  an  emulsin 
preparation.  The  activity-pH  curves  for  the  hydrolysis  of  the  four 
glucosides  show  fairly  sharp  maxima  between  pa  4  and  5.  For 
arbutin  the  optimum  pHis  about  4-1,  for  the  other  three  glucosides, 
about  4-4.  By  calculation  from  the  effect  on  the  rate  of  hydrolysis 
of  increasing  concentration  of  the  substrate,  a  value  for  the 
apparent  dissociation  or  affinity  constant  of  the  enzyme-substrate 
complex  has  been  derived.  In  one  case,  that  of  the  salicin-emulsin 
complex,  the  effect  of  the  acidity  of  the  medium  on  the  value  of 
this  constant  has  been  followed.  These  results  permit  of  the 
theoretical  derivation  of  the  activity-pH  curve. 

Not  only  a-  and  (3-glucose,  but  also  the  two  similar  metamerides 
of  xylose  inhibit  the  hydrolysis,  each  to  a  different  extent.  Galact¬ 
ose  and  arabinose  are  also  inhibitory,  but  not  so  powerfully  as 
dextrose  or  xylose,  whilst  laevulose  and  disaccharides  do  not  retard 
the  hydrolysis  at  all.  The  inhibitory  effect  of  alcohols  seems  to 
be  compounded  of  two  actions,  one  depending  on  the  affinity  of 
enzyme  for  alcohol,  and  the  other  on  a  retardation  in  the  rate  at 
which  the  enzyme-  substrate  complex  decomposes.  The  dissociation 
constant  of  the  enzyme-alcohol  complex  is  calculated  from  con¬ 
siderations  of  these  inhibitory  effects. 

Salicin  and  arbutin  are  probably  hydrolysed  by  the  same  enzyme. 

In  the  hydrolysis  of  glucosides  by  enzymes  both  components  of 
the  glucoside  play  a  part  in  the  formation  of  the  enzyme-substrate 
complex.  The  question  of  the  method  of  combination  of  enzyme 
with  substrate,  and  that  of  the  specificity  of  enzymes  which  hydrolyse 
certain  di-  and  poly-saccharides,  receive  detailed  discussion. 

H.  D.  K. 
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Enzymic  Synthesis  of  Glucosides.  3-Glucosidase  of  Emul- 
sin.  K.  Josephson  (Z.  physiol.  Chem.,  1925,  147,  155 — 183). — 
The  ps  of  methyl  alcohol— water  mixtures  up  to  a  concentration  of 
40%  of  alcohol  may  be  determined  by  the  usual  electrometric 
methods.  The  rate  of  synthesis  is  proportional  to  the  amount  of 
enzyme  present.  The  activity— pH  curve  of  the  synthesis  of  (3-methyl- 
glucoside  corresponds  with  the  hydrolysis  curve  almost  exactly. 

The  effect  of  dextrose  concentration  on  the  rate  of  synthesis  of 
3-methyl-  and  3-ethyl-glucoside  again  permits  the  calculation  of 
the  affinity  constant  of  the  sugar-enzyme  complex.  The  constant 
is  independent  of  the  concentration  and  nature  of  the  alcohol,  and 
its  value  is  very  nearly  equal  to  that  determined  by  the  methods 
described  in  the  preceding  abstract.  The  inhibitory  effect  of  methyl 
alcohol  on  rate  of  synthesis  is  of  the  same  order  as  the  effect  on 
hydrolysis. 

In  the  case  of  p-phenylglucoside,  the  point  of  equilibrium  under 
the  action  of  emulsin  is  very  near  complete  hydrolysis. 

H.  D.  K. 

Laccase.  V.  Action  of  Hydrocyanic  Acid.  P.  Fletjry 
(Bull.  Soc.  Chim.  biol.,  1925,  7,  797 — 805). — Hydrocyanic  acid, 
under  appropriate  conditions,  retards  the  oxidation  of  guaiacol 
by  laccase  in  concentrations  of  0-5  mg.  per  litre.  With  increasing 
concentrations  the  effect  increases  logarithmically.  The  toxic 
effect  varies  with  the  pu  of  the  medium.  In  these  respects,  the 
action  of  hydrocyanic  acid  is  similar  to  that  of  sodium  chloride 
(this  vol.,  i.,  614).  The  retarding  action  of  hydrocyanic  acid, 
however,  is  most  marked  at  the  optimum  pK  for  laccase,  falling  off 
as  the  reaction  becomes  either  more  acid  or  more  alkaline.  This 
behaviour  is  explained  on  the  assumption  that  the  hydrocyanic 
acid  affects  both  the  power  of  combination  of  the  enzyme  and  the 
speed  of  the  oxidative  process,  the  action  on  the  former  being 
greatest  on  the  acid  side  and  on  the  latter  on  the  alkaline  side. 
The  activity  of  the  laccase  is  restored  by  removal  of  the  hydrocyanic 
acid  by  aeration.  H.  P.  M. 

Enzyme  Action.  XXXIII.  Lipase  Actions  of  Extracts  of 
the  Whole  Rat  at  Different  Ages.  K.  G.  Falk,  H.  M.  Noyes, 
and  K.  Sugiura  ( J .  Gen.  Physiol.,  1925,  8,  75 — 88;  cf.  A.,  1924, 
i.,  696;  this  vol.,  i.,  471;  J.  Cancer  Res.,  1925,  9,  105 — 129). — 
Various  esters  have  been  subjected  to  the  action  of  extracts  made 
of  whole  rats  of  various  ages.  It  is  found  that  whereas  the  esterase 
activity  of  an  extract  made  from  very  young  rats  resembles  that 
made  from  the  Flexner-Jobling  rat  carcinoma  or  from  several 
tumours  of  human  origin,  that  made  from  adult  rats  is  different, 
but  the  extracts  made  from  the  oldest  rats  again  tend  to  revert  to 
the  embryonic  type.  Similar  differences  in  action  were  not  shown 
by  protease  preparations  in  their  actions  on  several  different 
proteins.  W.  O.  K. 

Tryptic  and  Ereptic  Activity  of  the  Pancreas.  E.  Wald- 

schmidt-Leitz  and  A.  Harteneck  ( Z .  physiol.  Chem.,  1925,  147, 
286 — 308). — Two  proteolytic  enzymes  of  the  pancreas  (extract  of 
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the  dried  gland)  have  been  separated  from  one  another  by  the 
adsorption  methods  of  Willstatter  and  Waldschmidt-Leitz.  Trypsin 
is  more  basic  than  the  pancreatic  erepsin  and  is  preferentially 
adsorbed  by  kaolin.  Gelatin  is  used  as  substrate  for  the  tryptic 
enzyme,  leucylglycine  for  the  ereptic  component.  The  two  enzymes 
seem  to  be  definite  distinguishable  individuals,  and  not  merely 
forms  of  the  same  enzymic  substance  reacting  differently  at  different 
degrees  of  dispersion.  The  ereptic  protease  from  the  pancreas  and 
the  erepsin  of  the  intestinal  juice  appear  to  be  identical.  Trypsin 
is  more  stable  than*  pancreatic  erepsin.  H.  D.  K. 

Inactivation  of  Trypsin  by  X-Rays.  H.  Clark  and  J.  H. 
Northrop  ( J .  Gen.  Physiol.,  1925,  9,  87 — 96). — The  inactivation 
of  trypsin  solutions  by  X-rays  increases  with  dilution  and  the 
reaction  appears  to  be  unimolecular.  The  inactivation  is  confined 
almost  entirely  to  the  free  trypsin  and  seems  to  result  from  the 
electrical  neutralisation  of  the  trypsin  ion.  H.  J.  C. 

Peptidase  Balance  of  Man  and  Animals.  I.  H.  Pfeiffer 
and  F.  Standenath  (Fermentforsch.,  1925,  8,  327 — 358). — The 
peptidase  content  of  serum  and  urine  is  measured  by  the  rate  of 
hydrolysis  of  glycyltryptophan.  For  any  species  the  peptolytic 
index  of  the  serum  is  constant  within  narrow  limits.  Only  in 
human  urine  does  peptidase  occur  to  any  appreciable  extent.  The 
peptolytic  index  of  urine  varies  with  age,  being  marked  in  the  first 
weeks  after  birth,  and  again  between  20  and  30  years.  Daily 
variations  are  correlated  with  digestive  activity.  Morning  urine 
has  the  highest  index.  Individual  variations  are  due  to  varying 
permeability  of  the  rectum,  which  is  the  principal  source  of  the 
enzyme,  a  further  source  being  destroyed  cells  of  the  body. 

E.  C.  S. 

Formation  of  Pigments.  III.  Fermentative  Micro-detec¬ 
tion  of  l-a-Amino-3  :  4-dihydroxyphenylpropionic  Acid  in 
the  Presence  of  Tyrosine.  Connexion  between  Constitution 
and  Chromogenic  Properties.  H.  Schmalfuss  and  H.  Werner 
( Fermentforsch .,  1925,  8,  423 — 427  ;  cf.  A.,  1924,  i,  1263). — Pigment 
formation  in  the  presence  of  hsemolymph  of  the  meal  worm,  Tenebrio 
molitor,  F.,  takes  place  much  more  rapidly  with  l-a-amino-3  :  4- 
dihydroxyphenylpropionic  acid  than  with  tyrosine.  This  enables 
0-007  mg.  of  the  former  to  be  detected  in  the  presence  of  0-5  c.c.  of 
saturated  tyrosine  solution.  E.  C.  S. 

Chemical  Mechanism  of  the  Principal  Fermentations  of 
Dextrose.  M.  Lemoigne  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1089 — • 
1106). 

Co-zymase.  VII.  H.  von  Euler  and  R.  Nilsson  (Z.  physiol. 
Chem.,  1925,  148,  23 — 40). — When  dextrose  is  fermented  by  means 
of  dried  yeast  in  phosphate  solution  of  p H  6-0 — 6-5,  the  velocity  is 
constant  for  the  first  third  of  the  reaction,  but  then  falls  away  con¬ 
siderably,  due  to  the  union  of  co-enzyme  probably  with  the  proto¬ 
plasmic  part  of  the  yeast.  Co-zymase  is  extracted  only  to  a  slight 
extent  by  washing  from  dried  top  yeast,  but  almost  completely 
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from  dried  bottom  yeast,  and  similar  differences  hold  in  respect  to 
the  phosphates.  This  confirms  the  experience  of  Euler  and  Myr- 
back  (A.,  1924,  i,  248,  693,  918).  Co-zymase  is  extracted,  however, 
on  boiling.  The  decarboxylation  of  pyruvic  acid  by  dried  bottom 
yeast  H  is  investigated.  P.  W.  C. 

Effect  of  Growth  of  Yeast  on  Galactose  on  the  Ferment- 
ability  of  the  Latter  by  the  Former.  II.  E.  Abderhalden 
( Fermentforsch .,  1925,  8,  474 — 478;  cf.  A.,  1924,  i,  1265). — The 
power  of  yeast  to  decompose  galactose,  once*  acquired,  remains 
unaltered  for  a  considerable  time.  It  is  unaffected  by  drying  and 
passage  through  solutions  of  other  carbohydrates,  but  may  be 
diminished  by  secondary  causes  such  as  infection.  E.  C.  S. 

Effect  of  Hydrogen  Peroxide  on  certain  Groups  of  Bacteria. 
Microbic  Catalases.  Autolytic  Phenomena.  G.  Petrovantj 
( Compt .  rend.  Soc.  Biol.,  1925,  92,  459 — 460;  from  Chem.  Zentr., 
1925,  i,  2700). — Bouillon  cultures  of  a  large  number  of  bacteria 
decompose  hydrogen  peroxide.  Their  behaviour  in  respect  of 
clearing  of  the  cultures  (lysis)  is  different.  Cholera  vibrio,  the 
microbes  of  typhoid,  paratyphoid,  and  dysentery,  Bacillus  coli, 
B.  anthracis,  Metschnikoff  vibrio,  B.  prodigiosus,  and  two  different 
saprophytic  organisms,  all  showed  complete  lysis  with  hydrogen 
peroxide.  Staphylococci,  B.  pyocyaneus,  B.  proteus  X19,  diphtheria 
bacilli,  and  streptococci  suffered  partial  lysis,  whilst  the  bacilli  of 
whooping  cough  and  a  saprophytic  coccus  showed  no  lysis.  The 
cleared  cultures  can  induce  lysis  in  new  cultures,  and  are  remarkably 
specific.  Heating  at  60°  destroys  the  ability  to  react  with  hydrogen 
peroxide.  The  catalase  in  living  bacteria  appears  to  be  connected 
with  the  phenomenon  of  lysis.  G.  W.  Re¬ 

production  of  Peroxide  by  Anaerobes  in  Presence  of 
Oxygen.  J.  W.  McLeod  and  J.  Gordon  (J.  Path.  Bad.,  1925, 
28,  147 — 153) — Further  indirect  evidence  is  adduced  to  show  that 
hydrogen  peroxide  is  formed  in  anaerobic  cultures.  Catalase 
cannot  promote  the  growth  of  anaerobes  in  direct  contact  with  air, 
but  it  raises  the  level  of  growth  in  a  deep  agar  tube  almost  to  the 
surface.  Chemical  Abstracts. 

Relations  between  the  Reducing  Powers  of  Bacteria  and 
their  Capacity  for  forming  Peroxide.  J.  W.  McLeod  and 
J.  Gordon  (J.  Path.  Boot.,  1925,  28,  155 — 164). — The  formation  of 
hydrogen  peroxide  is  a  necessary  consequence  of  bringing  a  reducing 
mechanism,  e.g.,  by  bacteria  which  produce  nascent  hydrogen  and 
are  free  from  catalase,  into  contact  with  oxygen.  A  parallelism 
exists  between  the  reduction  of  glutathione,  the  solution  of  cystine, 
and  the  production  of  hydrogen  peroxide  by  bacteria. 

Chemical  Abstracts. 

Decomposition  of  Carnosine  by  Intestinal  Bacteria,  and 
its  Relation  to  Autointoxication.  J.  Hefter  ( Z .  physiol.  Chem., 
1925,  145,  276 — 289). — Bacillus  pyocyaneus  was  the  only  micro¬ 
organism  investigated  which  was  found  to  attack  carnosine  with 
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the  formation  of  harmless  fatty  acids  (acetic,  butyric,  etc.)  and 
ammonia.  No  histamine  could  be  detected.  H.  P.  M. 

Decomposition  of  Cholic  Acid  by  Bacillus  coli.  K.  Kaziro 
(Z.  physiol.  Chem.,  1925,  145,  227 — 237). — Bacillus  coli  was  grown 
in  a  medium  containing  cholic  acid.  After  60  days’  incubation 
at  37°,  the  mixture  was  made  just  acid  to  Congo-red  and  filtered. 
The  ethyl  acetate  extract  of  the  concentrated  filtrate  yielded 
an  optically  active  substance,  probable  formula  C17H2303,  m.  p. 
183 — 184°,  [a$+40-09°,  mol.  wt.  270.  It  is  insoluble  in  alkali, 
forms  with  digitonin  an  additive  compound  soluble  in  chloroform, 
insoluble  in  alcohol,  and  gives  with  sulphuric  acid  and  acetic 
anhydride  a  brown  colour.  Chromic  anhydride  in  glacial  acetic 
acid  removes  six  hydrogen  atoms,  to  form  a  crystalline  substance  of 
m.  p.  150—151°.  H.  P.  M. 

Role  of  Hydrogen-ion  Concentration  on  the  Development 
of  Pigment  in  Fusaria.  C.  P.  Sideris  (J.  Agric.  Res.,  1925, 
30,  1011 — 1019). — Development  of  pigment  by  Fusaria  is  mainly 
controlled  by  the  hydrogen-ion  concentration  of  the  media.  Prac¬ 
tically  all  the  species  examined  developed  pigment  in  dextrose 
solutions  maintained  at  constant  hydrogen -ion  concentrations 
between  pK  3-5  and  5-5.  When  the  pn  was  allowed  to  vary  under 
the  influence  of  the  organism,  pigment  was  produced  at  pn  values 
ranging  from  3-0  to  7-5.  The  pigment  developed  may  be  retained 
within  the  cell  or  it  may  escape  through  the  plasmatic  membrane 
and  cell-wall.  Localisation  of  reaction  may  occur,  since  hydrogen 
and  hydroxyl  ions  produced  in  the  metabolism  of  the  organism 
move  very  slowly  in  solid  media.  O.  O. 

Accumulation  of  Dye  in  Nitella.  M.  Irwin  (J.  Gen.  Physiol., 
1925,  8,  147—182 ;  cf .  ibid.,  1922—1923,  5,  427).— When  living  cells 
of  Nitella  are  placed  in  solutions  of  brilliant-cresyl-blue  of  varying 
concentrations  but  at  a  constant  ps,  the  rate  of  accumulation  of 
dye  in  the  cell  sap  and  also  the  concentration  in  it  at  equilibrium 
increases  with  increase  in  the  concentration  of  dye  in  the  external 
solution.  The  results  are  in  harmony  with  the  view  that  accumu¬ 
lation  in  the  cell  sap  takes  place  as  a  result  of  the  combination  of 
the  dye  with  some  constituent  of  the  sap.  W.  O.  K. 

Choline  as  the  Hormone  of  Peristalsis.  VIII.  Does 
Intestinal  Choline  Originate  from  the  Suprarenal  Bodies? 
IX.  Inability  of  Isolated  Intestinal  Wall  to  Produce  Choline. 

O.  Girndt  (Pfliiger’s  Archiv,  1925,  207,  464 — 468,  469 — 475 ; 
from  Chem.  Zentr.,  1925,  i,  2703;  cf.  Pfliiger’s  Archiv,  1923,  195, 
390). — The  choline  content  of  the  duodenum  is  not  decreased  by 
extirpation  of  both  suprarenal  bodies. 

After  reduction  of  the  choline  content  by  prolonged  washing  with 
Tyrode  solution,  no  determinable  replacement  in  the  isolated 
intestinal  wall  is  observed.  Choline  does  not  result  from  the 
degeneration  of  the  intestinal  mucosa.  G.  W.  R. 
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Insulin  and  Cholesterol  Metabolism.  I.  I.  Nitzesctj  and 
I.  Cadaritt  (Compt.  rend.  Soc.  Biol.,  1925,  92,  296 — 298;  from 
Chem.  Zentr.,  1925,  ii,  52). — The  power  possessed  by  the  lungs  and 
liver  to  retain  and  destroy  cholesterol  is  almost  or  entirely  lost  on 
depancreatisation,  but  is  restored  under  the  influence  of  insulin. 

A.  C. 

Lactic  Acid  Metabolism  in  Diabetes  and  the  Effect  of 
Insulin.  J.  A.  Collazo  and  I.  Lewicki  ( Deut .  med.  Woch., 
1925,  51,  600 — 603 ;  from  Chem.  Zentr.,  1925,  i,  2708). — The  average 
content  of  lactic  acid  (in  the  blood)  in  both  fasting  diabetic  and 
normal  persons  is  14-2 — 15-9  mg.%.  The  increase  in  lactic  acid 
content  after  oral  administration  of  sucrose  is  greater,  sets  in 
earlier,  and  persists  longer  in  diabetic  than  in  normal  individuals. 
Administration  of  sugar  together  with  injection  of  insulin  causes 
in  both  cases  hyperlactacidaemia.  Insulin  alone  administered  to 
fasting  men  generally  causes  hypolactacidaemia.  G.  W.  R. 

Action  of  Pancreatic  Extract  of  Acanthias  vulgaris  (Dog¬ 
fish)  Compared  with  that  of  Beef  Insulin.  E.  Ducloux  and 
G.  Cordier  (Compt.  rend.,  1925,  181,  342 — 344). — The  pancreatic 
extract  of  dog-fish  lowers  the  blood- sugar  concentration  of  guinea- 
pigs  and  rabbits  when  injected,  the  hypoglycsemia  being  more 
marked  when  injections  are  made  directly  into  the  blood-stream. 
No  relation  was  detected  between  the  amount  of  extract  injected 
and  the  fall  in  blood-sugar  concentration,  nor  any  relation  between 
the  latter  and  the  weight  of  the  animal.  L.  E.  H. 

Active  Extract  from  External  Parathyroid  Glands  of  the 

Ox.  A.  M.  Hjort,  S.  C.  Robison,  and  E.  H.  Tendick  ( J .  Biol. 
Chem.,  1925,  65,  117 — 128). — Comparison  of  the  effects  of  parenteral 
injection  into  dogs  of  extracts  of  the  parathyroid  glands  of  the  ox 
made  in  various  ways  showed  that  those  preparations  obtained  by 
extracting  with  aqueous  or  alcoholic  hydrochloric  acid,  particularly 
boiling  hydrochloric  acid,  had  the  power  of  raising  the  concentration 
of  calcium  in  the  serum  of  normal  and  parathyroidectomised  animals. 
Active  extracts  were  obtained  from  glands  previously  freed  of  their 
lipoid  constituents,  and  proteins  could  be  removed  from  the  extracts 
by  precipitation  at  the  isoelectric  point  and  addition  of  alcohol  to 
80%  concentration  without  appreciable  loss  of  activity.  Prepar¬ 
ations  in  0- 1 A -hydrochloric  acid  retained  their  activity  on  keeping 
for  16  months  in  the  ice-chest  (cf.  Collip,  this  vol.,  i,  754). 

C.  R.  H. 

Internal  Secretion  of  the  Parathyroid  Glands.  J.  B. 

Collep  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  484 — 485). — A  note  on 
work  previously  reported  (cf.  this  vol.,  i,  754).  H.  J.  C. 

Physiological  Determination  of  Vitamin-A.  M.  Javillier, 

P.  Baude,  and  S.  Levy-Lajettnesse  (Bull.  Soc.  Chim.  biol.,  1925, 
7, 831 — 841). — White  rats  about  7  weeks  old,  and  35 — 55  g.  in  weight, 
are  fed  on  a  basal  diet  consisting  of  55  g.  of  potato  starch,  15  g.  of 
heated  arachis  oil,  15  g.  of  washed  caseinogen,  4  g.  of  Bertrand- 
Benyon  salt  mixture,  7  g.  of  cellulose,  and  4  g.  of  dried  brewer’s 
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yeast.  The  rats  continue  to  grow  until  their  reserves  of  vitamin- A 
are  exhausted  (after  about  22  days),  when  rapid  loss  of  weight 
ensues.  When  the  rats  have  lost  10%  of  their  weight  (in  another 
5 — 6  days),  the  diet  is  supplemented  by  graded  doses  of  the  sub¬ 
stance  to  be  tested  for  vitamin- A.  A  certain  “  maintenance  ” 
dose  can  be  found,  which  will  just  maintain  the  body-weight 
constant,  without  causing  growth.  As  the  physiological  unit  of 
vitamin- A,  is  suggested  the  amount,  over  and  above  the  “  main¬ 
tenance  ”  dose,  required  to  produce  a  30%  increase  in  weight  in 
30  days.  H.  P.  M. 

Physical  and  Chemical  Properties  of  Biosterin  (Vitamin- A) 
and  its  Physiological  Significance.  K.  Takahashi,  Z.  Maka- 
miya,  K.  Kawakami,  and  T.  Kitasato  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo ,  1925,  3,  81 — 146). — Further  purification  of  the 
product  separated  from  cod-liver  oil  (cf.  A.,  1923,  i,  968)  has  been 
achieved  by  ( a )  extracting  the  light  petroleum  solution  with  methyl 
alcohol,  (6)  crystallisation  from  acetone  at  —65°,  and  (c)  fractional 
distillation  in  a  vacuum.  The  final  purified  product  was  a  reddish- 
yellow,  viscous  oil,  d 16  0-9561;  n™  1-52517;  optically  inactive; 
b.  p.  147°/0-2  mm.;  mol.  wt.  375  approx.;  iodine  value  178; 
acetyl  value  137 ;  suggested  formula  C27H42(OH)2.  It  forms  a  mono¬ 
benzoate  (m.  p.  125°)  and  monophthalate  (m.  p.  90°)  and  takes  up 
3  mols.  of  bromine.  It  is  soluble  in  alcohol,  ether,  chloroform, 
light  petroleum;  insoluble  in  water.  Rats  were  maintained  in 
health  for  several  weeks  by  administration  of  0-001  mg.  daily  as 
sole  source  of  vitamin- A.  The  substance  exhibited  toxic  properties 
when  given  in  amounts  greater  than  10  mg.  daily.  P.  E. 

Effect  of  Bacterial  Flora  on  Biological  Test  for  Vitamin-JB. 

V.  G.J  Heller,  C.  H.  McElroy,  and  B.  Garlock  (J.  Biol.  Chem., 
1925,  65,  255—264). — Experimental  animals  on  a  diet  free  from 
vitamin-R  live  longer  if  they  have  access  to  their  faeces  than  if  the 
latter  are  removed;  bacterial  examinations  of  the  faeces  of  the 
two  groups  of  animals  support  the  view  suggested  by  this  observ¬ 
ation,  that  the  spore-bearing  organisms  of  the  intestinal  tract 
synthesise  and  store  vitamin- A,  hence  serving  as  a  source  of  the 
latter  to  those  animals  which  can  eat  their  own  excrement. 

C.  R.  H. 

Scurvy  and  the  Antiscorbutic  Value  of  Orange  and  Lemon 
Juices.  D.  Liotta  {Arch.  Farm,  sperim.  Sci.  aff.,  1925,  39,  202 — 
224). — A  summary  is  given  of  our  knowledge  of  scurvy  and  the 
antiscorbutic  vitamin,  and  experiments  are  described  which  show 
that  orange  or  lemon  juice  containing  0-5%  of  chlorine  may  be 
kept  under  ordinary  conditions  without  undergoing  either  attack 
by  mould  or  fermentation.  Daily  doses  of  5 — 6  c.c.  of  this  juice, 
administered  to  guinea-pigs  under  ordinary  diet,  produce  no 
poisonous  effects.  Such  doses  delay,  but  do  not  prevent,  the 
death  of  the  animals  fed  on  a  scorbutic  diet;  similar  behaviour  is 
shown  by  lemon  juice  concentrated  in  a  vacuum  at  a  low  tem¬ 
perature,  either  with  or  without  previous  treatment  with  chlorine. 

T.  H.  P. 
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Experimental  Rickets.  XXVI.  Diet  of  Purified  Food¬ 
stuffs  for  Use  in  Vitamin-JD  Studies.  E.  V.  McCollum,  N. 
Simmonds,  J.  E.  Becker,  and  P.  G.  Shipley  ( J .  Biol.  Chem ., 
1925,  65,  97 — 100). — Modified  rickets-producing  diets  are  described 
which,  being  composed  for  the  most  part  of  purified  substances,  are 
free  from  the  variability  of  action  of  the  diet  previously  recom¬ 
mended  (A.,  1921,  i,  757)  for  this  purpose.  C.  It.  H. 

Role  of  Different  Nitrogenous  Compounds  as  Sources  of 
Nitrogen  for  Higher  Plants  in  Pure  Cultures.  V.  Bialo- 

suknia  {Bull.  Inter.  Acad.  Polonaise,  B,  1924,  715 — 727). — Experi¬ 
ments  on  the  availability  of  the  nitrogen  of  different  compounds  for 
the  nutrition  of  mustard  and  cabbage  seedlings  in  sterile  water 
cultures  show  that,  in  addition  to  nitrates,  the  following  compounds 
are  also  able  to  serve  as  sources  of  nitrogen  :  ammonium  salts,  in 
the  presence  of  calcium  carbonate,  nitrites,  and  asparagine.  Carb¬ 
amide,  glycine,  and  lecithin  serve  as  sources  of  nitrogen  only  in 
the  presence  of  sugars.  Peptone,  gelatin,  egg-yolk,  and  amino- 
acids,  except  glycine,  give  no  growth.  G.  W.  R. 

Cyanamide,  its  Derivatives,  and  Hexamethylenetetramine 
as  Sources  of  Nitrogen  for  Wheat,  Cabbage,  and  White 
Mustard  in  Pure  Cultures.  V.  Bialosuknia  {Bull.  Inter. 
Acad.  Polonaise,  B,  1924,  729 — 737). — Calcium  cyanamide  acts  as 
a  poison  to  plants  in  sterile  water  cultures  owing  to  the  liberation 
of  free  ammonia,  acetylene,  and  hydrogen  sulphide  (from  impuri¬ 
ties).  Dicyanodiamide,  though  not  poisonous,  cannot  serve  as  a 
source  of  nitrogen  except  in  the  presence  of  sugar  (dextrose).  Pre¬ 
liminary  unsuccessful  experiments  using  hexamethylenetetramine 
as  a  source  of  nitrogen  are  recorded.  G.  W.  R. 

Sodium  Nitrate  in  the  Nutrition  of  the  Tomato.  P.  Work 
{Cornell  Agric.  Exp.  Sta.  Memoir,  1924,  75,  86  pp.). — The  optimal 
application  of  sodium  nitrate  for  increase  of  vegetation  and  fruit 
is  32  g.  per  35*5  cm.  cubical  box,  a  small  quantity  in  small  doses 
being  preferable  to  a  single  application.  It  is  supposed  that  the 
injurious  effect  of  excess  of  sodium  nitrate  is  due  to  a  reduction  in 
the  availability  of  water  in  the  environment  rather  than  to  internal 
poisoning.  Green  leaves  of  tomato  plants  contain  0-173 — 0-390% 
of  nitrogen,  a  value  above  0-30%  being  essential  for  vigorous 
vegetation  and  fruiting.  Stems  contain  up  to  0-206%  of  nitrogen,  at 
least  0-120%  in  vigorous  plants.  There  is  no  relation  between  the 
amount  of  nitrate  applied  to  the  soil  and  the  concentration  of  total 
carbohydrates  in  the  plants.  Green  leaves  contain  0-92 — 5-97% 
of  carbohydrate  and  stems  1-42 — 8-21%,  the  high  values  referring 
to  nitrogen-starved  plants.  The  carbohydrate  in  vigorous  plants 
ranged  from  0-92%  to  3*66%  in  leaves  and  1-42%  to  3-30%  in  stems. 

Chemical  Abstracts. 

Comparative  Growth  of  Pineapple  Plants  with  Ammonium 
and  Nitrate  Nitrogen.  G.  R.  Stewart,  E.  C.  Thomas,  and 
J.  Horner  {Soil  Sci.,  1925,  20,  227 — 241). — In  water  culture,  the 
pineapple  can  assimilate  all  its  nitrogen  in  the  form  of  ammonium 
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salts,  but  the  best  growth  is  obtained  in  normal  culture  solution 
containing  nitrates.  Probably,  under  field  conditions,  nitrogen  is 
taken  up  in  both  forms.  The  cultures  containing  ammonium  salts 
changed  rapidly  towards  a  more  acid  reaction  during  the  growth 
of  the  plants.  C.  T.  G. 

Determination  of  Nitrate  Nitrogen  in  Plants.  R.  C. 

Burrell  and  T.  G.  Phillips  (J.  Biol.  Chem.,  1925,  65,  229 — 234). — 
Determination  of  nitrate  nitrogen  by  reduction  with  Devarda’s 
alloy  is  not  Applicable  to  plant  extracts  owing  to  the  presence  of 
amide  nitrogen,  which  causes  low  results.  The  determination  is 
best  carried  out  by  the  colorimetric  method  of  Chamot  and  others 
(A.,  1911,  ii,  331),  an  80%  alcoholic  extract  of  the  plant  being  first 
freed  from  coloured  impurities  and  chlorides  by  successive  treatment 
with  lead  acetate,  silver  sulphate,  and  a  mixture  of  copper  sulphate 
and  calcium  hydroxide.  C.  R.  H. 

Growth  of  Potato  Plants  in  Sand  Cultures  treated  with 
the  “Six  Types”  of  Nutrient  Solutions.  E.  S.  Johnson 
(Maryland  Agric.  Exp.  Sta.  Bull.,  1924,  270,  54 — 86). — There  is  a 
direct  relationship  between  growth  and  the  presence  of  nitrogen  in 
the  nutrient  solutions.  Potassium  or  calcium  nitrate  is  preferable 
to  magnesium  nitrate;  magnesium  in  high  concentration  is  toxic. 
The  most  favourable  solutions  contained  the  following  atomic 
proportions:  N,  4 — 6;  P,  2 — 4;  K, -2 — 4;  S,  1 — 2;  Ca,  3 — 1; 
Mg,  2 — 1.  Chemical  Abstracts. 

Role  of  Carbohydrates  and  Nitrogen  in  the  Growth  of 
Summer  Shoots  of  the  Apple.  E.  M.  Harvey  (Oregon  Agric. 
Exp.  Sta.  Bull.,  1923,  200,  51  pp.). — Moisture,  soluble  solids,  phlor- 
idzin,  and  nitrogen,  which  decrease  through  the  growing  season, 
are  most  abundant  in  the  shoot  tips  and  least  in  the  base;  the 
reverse  is  the  case  for  insoluble  solids,  sugars,  polysaccharides,  and 
total  carbohydrates.  In  the  upper  part  of  the  shoot,  defoliation  is 
accompanied  by  increase  of  the  former  group,  but  decrease  of  the 
latter  and  the  carbohydrate-nitrogen  ratio,  and  ringing  by  the 
reverse  type  of  change.  Chemical  Abstracts. 

Changes  Produced  in  Apple  Trees  by  Various  Types  of 
Pruning.  H.  D.  Hooker  (Missouri  Agric.  Exp.  Sta.  Research 
Bull.,  1924,  72). — With  late  pruning  nitrogen  was  translocated  in 
the  spring  from  the  older  wood  to  the  tips  of  the  shoots.  Sodium 
nitrate,  applied  in  the  spring,  increased  the  nitrogen  content  of 
the  tips  and  decreased  it  in  the  middle  of  the  one-year-old  wood. 
Heading  increased  carbohydrate  consumption  and  thinning  con¬ 
served  the  nitrogen  and  carbohydrate  supplies  in  the  tree. 

Chemical  Abstracts. 

Selective  Absorption  of  Ions  by  Seeds.  W.  Rudolfs  (Soil 
Sci.,  1925,  20,  249 — 252). — When  maize  or  soya-bean  seeds  are 
immersed  in  dilute  solutions  of  aluminium  sulphate  or  nitrate,  there 
is  a  rapid  lowering  of  the  pa  value  of  the  solution,  followed  by  a  slower 
rate  of  change  to  higher  values,  until  an  equilibrium  is  reached. 
The  changes  noted  are  less  marked  with  maize  than  with  soya-bean, 
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and,  in  both  cases,  are  greater  in  degree  in  the  nitrate  than  in  the 
sulphate  solution.  The  differential  absorption  of  ions  is  greatly 
affected  by  the  character  and  amount  of  the  proteins  present  in 
the  seed.  C.  T.  G. 

Effect  of  Seeds  on  Hydrogen-ion  Concentration  Equilibrium 
in  Solution.  W.  Rudolfs  {J.  Agric.  Res.,  1925,  30,  1021 — 
1026). — Seeds  of  maize  {Zea  mays),  lupin  ( Lupinus  albus),  beans 
( Phaseolus  vulgaris),  and  soya  beans  (Soja  maxima)  immersed  in 
solutions  of  a  number  of  inorganic  and  organic  acids  and  mineral 
salts  change  the  reaction  of  the  solution.  Providing  the  immersion 
is  sufficiently  prolonged,  a  definite  pu  value  is  reached  which  remains 
reasonably  constant.  The  rate  of  attainment  of  this  equilibrium 
is  slightly  less  for  dry  seeds  than  for  fresh  seeds.  The  equilibrium 
ps  value  for  any  kind  of  seeds  is  practically  the  same  for  all  the 
solutions  in  which  it  is  immersed.  The  approximate  values  given 
are  :  maize,  4-0 ;  beans,  5-7 — 5*8 ;  except  in  acetic  acid,  in  which 
the  values  are  much  lower.  0.  O. 

Effect  of  the  Plant  on  the  Reaction  of  the  Culture  Solution. 

D.  R.  Hoagland  ( California  Agric.  Exp.  Sta.  Tech.  Paper,  1923, 
12). — The  absorption  of  nitrate  is  favoured  when  the  culture  solution 
has  an  acid  reaction,  and  an  increased  absorption  of  cations  when 
the  reaction  is  alkaline.  When  grown  in  solutions  of  ammonium 
sulphate,  ammonium  chloride,  potassium  sulphate,  sodium  sulphate, 
or  potassium  dihydrogen  phosphate,  barley,  peas,  and  cucumbers 
cause  an  increase  of  acidity  with  consequent  injury.  The  relation 
between  ion  absorption  and  hydrogen-ion  concentration  is  briefly 
discussed.  Chemical  Abstracts. 

Effects  of  Seasonal  Conditions  on  the  Chemical  Com¬ 
position  of  American  Grape  Juices.  J.  S.  Caldwell  ( J . 
Agric.  Res.,  1925,  30,  1033 — 1076). — The  juices  of  grapes  of  sixty- 
six  different  varieties  grown  over  a  5-year  period  have  been  analysed. 
Sucrose  is  of  widespread  but  very  irregular  occurrence.  Although 
generally  associated  with  immature  fruit,  it  is  often  found  in  mature 
or  over-ripe  grapes.  Its  presence  cannot  be  associated  with  any 
other  factor,  such  as  temperature  or  water  supply.  There  is  a 
definite  correlation  between  climatic  conditions  and  the  total  sugar, 
total  astringency,  and  titratable  acidity  of  the  fruit :  under  the 
experimental  conditions  the  number  of  days  of  sunshine  occurring 
between  March  1st  and  September  30th  is  proportional  to  the 
total  sugar  content  and  inversely  proportional  to  the  total  astrin¬ 
gency  and  titratable  acidity.  O.  O. 

Relation  between  the  Development,  Structure,  and 
Functioning  of  the  Nodules  on  Vida  faba  as  Influenced  by 
the  Presence  or  Absence  of  Boron  in  the  Nutrient  Medium. 

W.  E.  Brenchley  and  H.  G.  Thornton  ( Proc .  Roy.  Soc.,  1925, 
B,  98,  373 — 399). — The  number  of  nodules  reaching  macroscopic 
size  is  much  reduced  in  plants  grown  without  boron ;  their  vascular 
supply  is  defective,  the  strands  being  either  entirely  absent  or 
running  only  a  short  way  into  the  nodule ;  there  is  reduced  develop- 
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ment  of  “  bacteroid  ”  forms ;  and  the  amount  of  nitrogen  fixation 
is  much  below  normal.  In  such  nodules  the  bacteria  tend  to 
become  parasitic,  attacking  the  protoplasm  of  the  host  cell. 

C.  P.  S. 

Japanese  Plants.  III.  Chemical  Development  in  the 
Growth  of  Bamboo  Shoots.  S.  Komatstj  and  C.  Tanaka  (Mem. 
Coll.  Sci.  Kyoto,  1925,  9  [A],  1 — 14). — Shoots  of  the  bamboo  Phyl- 
lostachys  quilioli  cut  into  five  parts  (numbered  from  I  at  the  base 
to  V  at  the  top  of  the  shoot)  contained  more  than  90%  of  water. 
Of  the  dried  material,  the  aqueous  extract  contained  about  1%  of 
pentoses  ;  15*82%  (I),  18*35%  (II),  decreasing  to  8*9%  (V)  of  hexoses  ; 
and  1*34%  (I)  to  3*03%  (V)  of  nitrogen.  Alcohol  extracted  from  the 
residue  a  green  fraction  containing  3*58%  (I)  to  5*76%  (V)  of  fatty 
compounds  and  small  quantities  of  nitrogen.  The  remainder  con¬ 
tained  29*58%  (I)  to  8*50%  (V)  of  cellulose,  also  lignin,  pentosan, 
and  6*06%  (I)  to  15*56%  (V)  of  protein.  The  chief  constituents  of 
the  ash  were  sodium  and  potassium  oxides  (about  55%),  and 
phosphoric  and  silicic  acids.  The  young  active  shoots  are  the 
richest  in  protein  and  phosphorus  and  contain  some  iron  and 
manganese  which  apparently  catalyse  the  growth ;  the  older  wood 
contains  more  mono-  and  poly-saccharides  and  more  silica,  used 
for  protecting  the  reserve  materials.  B.  W.  A. 

Glycuronic  Acid  in  Plants.  W.  Palladin  and  W.  Lewt- 
schenko  (Bull.  Acad.  Sci.  St.  Petersbourg ,  1916,  [6],  1267 — 1276; 
from  Chem.  Zentr.,  1925,  i,  2630). — The  ethereal  extract  of  the  plant 
dissolved  in  aqueous  hydrochloric  acid  gives  a  bluish-violet  color¬ 
ation  with  naphthoresorcinol  when  glycuronic  acid  is  present. 
The  reaction  is  given  by  fresh  leaves  of  Taraxacum  officinale,  by  the 
germinating  seeds  of  beans  and  barley,  by  the  etohated  leaves  of 
the  bean  plant,  and  by  Aspergillus  niger.  A  series  of  other  plants 
did  not  give  the  reaction  and  many  glucosides  and  enzymes  also 
gave  a  negative  test.  R.  B. 

Asperuloside,  a  Glucoside  obtained  from  Odoriferous 
Asperula.  H.  HIsrissey  (Corrupt,  rend.,  1925,  180,  1695 — 1697 ; 
cf.  A.,  1920,  i,  586). — By  alcoholic  extraction  of  odoriferous  Asperula, 
0*05%  of  a  glucoside,  asperuloside,  colourless  needles,  m.  p.  126 — 
127°,  [a]D  —  204*4°,  M,  cryoscopic  in  water,  410,  is  obtained.  On 
hydrolysis  with  acids  or  emulsin,  a  dextrorotatory  reducing  sugar, 
with  reducing  power  43 — 45%  of  that  of  dextrose,  and  a  brown 
precipitate,  asperuligenol,  are  obtained.  The  properties  of  asperul¬ 
oside  are  similar  to  those  of  aucubin.  L.  F.  H. 

Irisin  and  the  Enzymic  Hydrolysis  of  Polyfructosides.  H. 

von  Euler  and  H.  Erdtman  (Z.  physiol.  Chem.,  1925,  145,  262 — 
275). — Irisin,  prepared  from  an  aqueous  extract  of  iris  root  by 
precipitation  with  alcohol,  has  mol.  wt.  10,300,  m.  p.  208 — 210°, 
and  [a]n  —52*10°.  Acetylation  in  presence  of  pyridine  gives  a 
triacetate  of  mol.  wt.  2220,  corresponding  with  the  formula  7*7  x 
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C6H705(C0Me)3,  m.  p.  206 — 208°,  and  [a]$  —22*70°.  This  in  turn 
gives,  on  heating  with  phenylhydrazine,  a  substance  of  the  approx¬ 
imate  formula  18C6H10O5  (mol.  wt.  3200),  and  [a]jJ  —49°.  Irisin 
is  hydrolysed  by  dilute  acid  at  about  the  same  rate  as  sucrose  and 
inulin,  but  is  unattacked  by  taka-diastase,  which  hydrolyses  inulin 
slowly.  H.  P.  M. 

isoLichenin  and  the  Hydrolysis  of  Starch.  P.  Karrer 

(Z.  physiol.  Client.,  1925,  148,  62 — 64). — Reply  to  Pringsheim 
(this  vol.,  i,  1029) ;  cf.  Karrer  and  Joos  (ibid.,  i,  1028). 

P.  W.  C. 

Nitrogenous  Constitution  of  the  Juice  of  the  Alfalfa 
(Lucerne).  IV.  Betaine  Fraction.  H.  B.  Vickery.  V. 
Basic  Lead  Acetate  Precipitate.  H.  B.  Vickery  and  C.  G. 
Vinson  ( J .  Biol.  Chem.,  1925,  65,  81—89,  91— 95).— IV.  From 
the  betaine  fraction  of  the  “  alfalfa  filtrate  ”  (cf.  A.,  1924,  i,  1393) 
have  been  isolated  trimethylamine,  choline,  betaine,  and  stachydrine 
in  amounts  of  0*0069,  0*063,  0*0052,  and  0*785%  of  the  dried  plant, 
respectively. 

V.  “Alfalfa  filtrate”  was  treated  with  basic  lead  acetate,  and 
the  mixture  of  substances,  recovered  in  the  usual  way  from  the 
precipitate,  was  submitted  to  hydrolysis  with  sulphuric  acid ;  from 
the  resulting  solution  were  isolated  adenine,  arginine,  lysine,  aspartic 
acid,  tyrosine,  and  stachydrine.  C.  R.  H. 

Incrustative  Substances  of  Plants.  VI.  E.  Schmidt,  W. 
Haag,  and  L.  Sperling  (Ber.,  1925,  58,  [R],  1394 — 1403;  cf.  A., 
1922,  i,  206). — The  action  of  chlorine  dioxide  on  aromatic  com¬ 
pounds  containing  a  free  hydroxyl  group  is  restricted  and  simplified 
by  the  presence  of  vanadium  chloride;  under  these  conditions, 
carbonic,  oxalic,  and  maleic  acids  are  the  main  products  formed 
from  o-nitrophenol,  pyrocatechol,  resorcinol,  pyrogallol,  phloro- 
glucinol,  salicylic  acid,  ra-hydroxybenzoic  acid,  gallic  acid,  and 
furfur  aldehyde.  Cystine  is  oxidised  to  cystinic  acid. 

The  successive  action  of  chlorine  dioxide  and  sodium  sulphite 
on  the  cell  membranes  of  flax  and  hemp  has  been  investigated, 
whereby  soluble  oxidation  products  and  carbohydrate,  chiefly 
galacturonic  acid,  are  formed.  The  latter  cannot  be  ascribed  to 
the  hydrolytic  action  of  the  hydrochloric  acid  produced  or  to  direct 
oxidation  of  carbohydrates.  A  part  of  the  polysaccharides  must 
be  assumed  to  be  united  chemically  to  the  susceptible  components 
of  the  cell  membrane.  This  view  is  confirmed  by  the  observation 
that  the  products  which  are  dissolved  during  the  after-treatment 
with  sodium  sulphite  are  convertible  by  chlorine  dioxide  into 
polysaccharides  of  acidic  character.  The  incrustation  must  therefore 
be  regarded,  not  as  the  non-hydrolysable  portion  of  the  cell  mem¬ 
brane,  but  as  that  portion  which  is  attacked  by  successive  treatment 
with  chlorine  dioxide  and  sodium  sulphite. 

The  polysaccharides  united  to  the  susceptible  portion  of  the 
cell  membrane  are  distinguished  from  those  attached  to  cellulose 
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or  chitin  in  the  skeleton  substance  by  the  lower  stability  of  their 
union.  Instead  therefore  of  regarding  the  cell  membrane  as  composed 
of  incrustation,  hemicelluloses  or  pentosans,  and  cellulose  or  chitin, 
it  is  preferable  to  consider  only  two  components  and  to  regard  one 
part  of  the  hemicellulose  (Hi)  as  attached  to  the  susceptible  com¬ 
ponent  and  a  second  part  (Hs)  as  attached  to  chitin  or  cellulose. 
The  hemicelluloses,  Hi  and  H„  both  contain  carboxyl  groups 
derived  from  glycuronic  and  galacturonic  acids,  respectively.  The 
cell  membrane  is  to  be  regarded  as  an  ester,  the  alcohol  of  which  is 
cellulose  or  chitin  in  the  skeleton  substance  and  the  part  susceptible 
to  chlorine  dioxide  in  the  incrustation.  H.  W. 

Aluminium  Content  of  the  Soil  Solution  and  its  Relation 
to  Soil  Reaction  and  Plant  Growth.  O.  C.  Magistad  ( Soil 
Sci.,  1925,  20,  181 — 225). — The  solubility  curve  for  aluminium 
oxide  in  water  at  various  reactions  is  almost  identical  with  that 
obtained  when  the  solvent  is  the  displaced  soil  solution  from  soils 
at  various  reactions.  The  solubility  is  at  a  minimum  at  the  neutral 
point.  More  than  3  parts  per  million  of  aluminium  oxide  can  be 
present  in  a  soil  solution  only  when  the  p H  value  is  less  than  4-7 
or  more  than  about  8-0.  In  soil  solutions  from  acid  and  alkaline 
soils,  the  aluminium  is  in  true  solution  as  shown  by  dialysis  experi¬ 
ments.  The  growth  of  a  number  of  different  plants  in  sand  cultures, 
supplied  with  nutrient  solutions  at  various  reactions,  in  presence 
and  absence  of  aluminium,  indicated  that  toxicity  due  to  aluminium 
is  apparent  only  above  and  below  a  certain  range  of  p H  which 
varies  with  different  plants.  Whether  the  beneficial  action  of 
lime  on  acid  soils  is  attributable  mainly  to,a  reduction  of  acidity, 
or  mainly  to  a  reduction  of  the  amount  of  soluble  aluminium,  or 
equally  to  both  these  effects,  will  depend  on  the  original  reaction 
of  the  soil  and  on  the  crop  under  cultivation.  [Cf.  B.,  Nov. 
27th.]  C.  T.  G. 

Determination  of  Nutritive  Requirements  [of  Soil]  by 
Mitscherlich’s  Method  and  some  Remarks  on  Neubauer’s 
Method.  Densch  and  Pfaff  (Z.  Pflanz.  Dung.,  1925,  4  B,  321 — 
339). — Mitscherlich’s  method  is  compared  with  the  method  of 
direct  field  trials  and  the  limitations  of  the  two  methods  are  dis¬ 
cussed.  Results  are  quoted  to  show  that  for  nitrogen,  phosphoric 
acid,  and  potash,  Mitscherlich’s  procedure  is  satisfactory  for  oats 
and  barley  when  the  straw  is  neglected.  When  the  straw  is  con¬ 
sidered,  the  results  are  not  so  satisfactory.  For  crops  grown  in 
soils  analysed  by  the  Neubauer  method,  Mitscherlich’s  method  is 
suitable  for  potash,  but  not  so  useful  for  phosphoric  acid.  The 
effect  of  low  lime-content  and  excess  of  iron  on  the  method  is 
discussed.  O.  O. 

Availability  of  Organic  Nitrogen  Compounds  in  Pot 
Experiments.  E.  M.  Crowther  ( J .  Agric.  Sci.,  1925,  15,  300 — 
302). — The  nitrogen  recovery  in  two  successive  crops  from  a  series 
of  nitrogenous  substances  added  to  soil  is  recorded.  A.  G.  P. 
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Effect  of  Straw  on  Accumulation  of  Nitrates  [in  Soil]  and 
Crop  Growth.  T.  L.  Martin  ( Soil  Sci.,  1925,  20,  159 — 164). — 
Addition  of  finely-cut  wheat  straw  to  a  loam  soil  proved,  in  general, 
detrimental  to  nitrification  and  retarded  accumulation  of  nitrates, 
the  effect  increasing  with  the  amount  of  straw  used.  Crop  yields 
were  correspondingly  depressed.  After  12  months,  however, 
nitrification  was  stimulated  in  the  soil  with  treated  straw. 

C.  T.  G. 

Absorption  of  Phosphate  by  Pasteur-Chamberland  Filters. 

F.  W.  Parker  (Soil  Sci.,  1925,  20,  149 — 158). — The  phosphorus 
content  of  solutions  containing  not  more  than  1  part  per  million 
of  phosphate  may  be  appreciably  increased  or  decreased  by  filtration 
through  a  Pasteur-Chamberland  filter  which  has  been  used  for 
preparing  soil  extracts.  New  filter-candles  also  contain  some 
soluble  phosphorus.  Treatment  of  used  filters  with  strong  hydro¬ 
chloric  acid  and  subsequent  ignition  did  not  completely  destroy 
the  phosphate-absorbing  power.  The  determinations  of  phosphate 
were  made  by  the  cceruleo-molybdate  method  of  Deniges  (cf.  A., 
1920,  ii,  770),  using  a  somewhat  modified  procedure.  C.  T.  G. 

Effect  of  Removing  the  Soluble  Humus  from  a  Soil  on  its 
Productiveness.  E.  M.  Crowther  (J.  Agric.  Sci.,  1925,  15, 
303 — 306). — A  continuation  of  experiments  initiated  by  Weir 
(ibid.,  1915,  7,  246)  is  recorded.  Removal  of  soluble  humus  by 
extraction  of  soils  with  alkali  reduced  productiveness  over  a  series 
of  crops.  The  case  of  initially  increased  productiveness  recorded 
by  Weir  was  merely  temporary.  A.  G.  P. 

Interaction  between  Soil  and  Dilute  Acids.  A.  N.  Puri 
(J.  Agric.  Sci.,  1925,  15,  334 — 342). — It  is  shown  that  chlorine  ions 
are  removed  from  solutions  of  hydrochloric  acid  by  soil  free  from 
carbonates.  Similar  effects  were  noted  in  the  case  of  sulphuric, 
nitric,  acetic,  citric,  and  phosphoric  acids,  and  the  equilibrium 
between  soil  and  solution  could  be  expressed  by  Freundlich’s 
equation  y!m—KCVn.  Characteristic  values  of  n  for  the  different 
acids  were  obtained.  The  various  soil  fractions  exhibited  similar 
equilibrium  relationships  with  the  acid  solutions,  but  their  power  to 
react  with  acid  varied  inversely  with  the  size  of  the  particles. 
Evidence  in  support  of  the  view  that  the  reaction  is  a  surface 
phenomenon  is  thus  obtained.  A.  G.  P. 

Colloidal  Behaviour  of  Soils  and  Soil  Fertility.  I.  Suction 
Force  of  Soils  as  an  Index  of  their  Colloidal  Content.  J.  S. 

Joffe  and  H.  C.  McLean  (Soil  Sci.,  1925,  20,  169 — 175). — A  pre¬ 
liminary  paper  giving  data  indicating  that  the  suction  force  of  a 
soil,  as  measured  by  the  method  of  Kornev  (cf.  Russ.  J.  Exp. 
Agron.,  1924,  22,  105;  Soil  Sci.,  1924,  17,  428),  can  be  utilised  as 
an  index  of  the  colloid  content  of  the  soil  under  the  conditions  of 
the  experiment  since  it  is  the  adsorption  of  water  by  the  colloidal 
material  which  produces  the  suction  force.  [Cf.  B.,  1925,  858.] 

C.  T.  G. 
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Absorption  of  Ethylene  by  Ortho-,  Pyro-,  and  Meta- 
phosphoric  Acid.  A.  Muller  ( Ber .,  1925,  58,  \B],  2105—2109). 
— Ethylene  is  absorbed  by  heated  ortho-,  pyro-,  or  meta-phosphoric 
acid  at  rates  which  depend  greatly  on  the  temperature  and  amount 
of  gas  already  absorbed;  at  the  optimum  temperature,  140°, 
the  initial  ratios  for  the  rate  of  absorption  of  the  gas  by  the  ortho-, 
pyro-,  and  meta- acids  are  21  :  80  :  50.  The  reaction  is  remarkably 
catalysed  by  cuprous  oxide,  which,  if  present  to  the  extent  of  1*5%, 
causes  orthophosphoric  acid  at  the  atmospheric  temperature  to 
absorb  ethylene  three  times  as  quickly  as  at  140°  in  the  absence 
of  catalyst  and  increases  the  rate  of  absorption  by  the  pyro-  or 
meta-acid  at  140°  to  four  or  sixty-seven  times  that  observed  without 
catalyst.  Silver  sulphate  has  a  very  similar  action.  Sulphuric  acid 
slightly  accelerates,  whereas  aluminium  oxide  retards,  the  absorp¬ 
tion.  Ethyl  dihydrogen  orthophosphate  is  formed  from  ethylene 
and  orthophosphoric  acid,  possibly  also  from  pyrophosphoric  acid. 
The  absorbed  ethylene  is  for  the  most  part  evolved  at  170°. 

H.  W. 

Marine-animal  Oils.  Squalene  and  Spinacene.  E.  Andre 
and  H.  Canal  ( Compt .  rend.,  1925,  181,  612 — 614). — Liver  oil 
from  Cetorhinus  maximus  (yielding  squalene,  cf.  Tsujimoto,  A., 
1916,  i,  786;  1920,  i,  261)  contains  unsaturated  hydrocarbons 
from  which  two  hydrochlorides,  C28H46,6HC1,  m.  p.  107 — 108°, 
and  C30H50,6HC1,  m.  p.  144 — 145°,  were  isolated.  From  the  un¬ 
saturated  hydrocarbons  from  Scymnus  licha  (yielding  spinacene, 
cf.  Chapman,  T.,  1917,  111,  56 ;  1918,  113,  458)  two  hydrochlorides, 
CgoHgo^HCl,  m.  p.  107—108°,  and  C31H52,6HC1,  m.  p.  143-145°, 
were  obtained.  On  mixing  the  two  hydrochlorides  of  m.  p.  107 — 
108°,  no  depression  of  the  freezing  point  was  obtained,  but  on 
mixing  the  two  hydrochlorides  of  m.  p.  143 — 145°,  the  mixture 
had  m.  p.  139 — 140°.  It  is  considered  that  squalene  and  spinacene 
are  not  chemical  individuals.  L.  F.  H. 

Homologues  of  y-Phenylpropinene.  L.  Bert,  P.  C.  Dorier, 
and  It.  Lamy  (Compt.  rend.,  1925,  181,  555 — 556;  cf.  Bourguel,  A., 
1923,  i,  429). — Acetylenic  hydrocarbons  are  obtained  by  the  action 
of  sodamide  on  aromatic  y-chloroallyl  compounds  (this  vol.,  i, 
803),  and  are  colourless  liquids  with  penetrating  odours,  giving 
insoluble  silver  and  cuprous  compounds.  8-Phenylbutinene,  b.  p. 
83°/15  mm.,  du  0-918,  1-518,  y-o-tolylpropinene,  b.  p.  80°/15  mm., 

du  0-940,  nl£  1-532,  y-p-tolylpropinene,  b.  p.  83°/15  mm.,  d14,  0-947, 
n\ *  1-533,  y- 3  :  4 -dimethylphenylpropinene,  b.  p.  95°/15  mm.,  d14 
0-941,  n\4  1-534,  y-2  :  4- dimethylphenylpropinene ,  b.  p.  98°/15  mm., 
du  0-939,  1-531,  y-4i-isopropylphenylpropinene,  b.  p.  101°/15  mm., 
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d14  0-924,  n\)  1-523,  y -2-methyl- 5 -isopropylphenylpropinene,  b.  p. 
115°/15  mm.,  d}4,  0-919,  n1^  1-525,  are  described.  L.  F.  H. 

So-called  1 4  Dibromonitroethylene  '  ’  and  the  Mechanism 
of  the  Formation  of  Bromo-  and  Chloro-picrins  from  Poly- 
nitrophenols.  H.  Wieland  and  H.  Jung  ( Annalen ,  1925,  445, 
82 — 92). — Merz  and  Zetter’s  “  dibromonitroethylene  ”  (A.,  1879, 
717,  721),  m.  p.  116 — 117°,  prepared  in  40%  yield  by  the  action 
of  bromine  on  an  aqueous  suspension  of  trinitroresorcinol  (I), 
is  shown  to  be  hexabromo-ayy'-trinitro^sovaleric  acid  (II),  its 
formation  being  represented  by  the  scheme  : 

(I)  H0-fJ-C(N02):C-0H  jsr  COCBr(N02)*CO  _n_2o 
N02-C— CH=ON02  ^  N02-CBr— CBr2 — CBr-NO,  ^ 

(^0*CHBr*N02  (^02H  2Br  ^0-(^Br*N02  2Br 

NOg’CBr — CBr2 - CBr-N02  >  N02-CBr-CBr-CBr2-N02  "h2o^ 

C02H*CBr*N02 
N02-CBr2-CBr-CBr2-N02  [  ’ 

The  compound  readily  loses  carbon  dioxide  in  cold  alcohol  or  ether 
or  in  warm  xylene,  giving  bromopicrin,  b.  p.  72 — 74°/14  mm., 
and  afiy-tribromo-oiy-dinitropropylene,  whilst  in  boiling  water  the 
latter  compound  is  hydrolysed  to  hydrobromic  acid,  nitrous  acid, 
and  ap-dibromoacrylic  acid,  m.  p.  86°.  By  the  action  of  aniline 
in  cold  alcohol  or  ether,  there  are  obtained  carbon  dioxide,  2  mols. 
of  dibromonitromethane,  p-bromoaniline  (the  p-bromine  atom 
being  replaced  by  hydrogen),  and  bromonitroethylideneaniline, 
m.  p.  156°,  which  is  synthesised  by  bromination  of  nitroethylidene- 
aniline  (Meister,  A.,  1907,  i,  885)  with  bromine  water  and  alkali, 
and  is  converted  by  hot  dilute  mineral  acid  into  bromonitromethane, 
b.  p.  44°/14  mm.,  aniline,  and  formic  acid.  Phenylhydrazine 
similarly  yields  bromonitroacetaldehydephenylhydrazone,  m.  p.  166°. 

Although  no  chlorine  analogue  of  (II)  can  be  isolated,  the  form¬ 
ation  of  chloropicrin  from  polynitrophenols  is  probably  due  to  the 
same  type  of  reaction.  C.  H. 

Halogenated  Allyl  Halides.  J.  von  Braun  and  M.  Kuhn 
( Ber 1925,  58,  [B],  2168 — 2173). — The  primary  halogen  atom 
is  very  loosely  united  in  halogenated  allyl  halides,  which  are  there¬ 
fore  well  adapted  to  a  variety  of  synthetic  purposes  (e.g.,  with 
Grignard’s  reagents),  and  the  compounds  so  obtained  contain  a 
halogen  atom  attached  at  an  unsaturated  linking  and  therefore 
available  for  further  changes. 

y-Bromoallyl  bromide,  b.  p.  156°,  d\9  2-061,  is  prepared  in  35 — 
40%  yield  by  the  action  of  phosphoryl  bromide  on  dibromohydrin ; 
tribromohydrin  is  simultaneously  produced.  Replacement  of 
phosphoryl  bromide  by  the  corresponding  chloride  has  little  effect 
on  the  yield,  but  the  product  then  contains  1 — 2%  of  chlorine. 
With  trimethylamine,  y-bromoallyl  bromide  yields  an  additive 
compound,  C6H13NBr2,  m.  p.  (indefinite)  190°  after  softening  at 
140°  ( chloroplatinate  of  corresponding  chloride,  decomp.  250°). 
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y-Chloroallyl  chloride  and  trimethylamine  give  the  compound 
C6H13NC12,  m.  p.  (indefinite)  130 — 175°. 

The  action  of  magnesium  aryl  bromides  on  halogenated  allyl 
halides  yields  the  following  compounds :  (3-bromoallylbenzene, 
b.  p.  94 — 95°/14  mm. ;  p-(3- bromoallylanisole ,  b.  p.  140 — 145°/14  mm. ; 
y-bromoallylbenzene,  b.  p.  106°/13  mm. ;  y-chloroallylbenzene, 
b.  p.  76°/13  mm. ;  1  -$-bromoallylnaphthalene,  b.  p.  165 — 170°/12  mm. 
y-Bromoallylbenzene  is  transformed  by  successive  treatment  with 
magnesium  and  carbon  dioxide  into  y-phenylcrotonic  acid,  m.  p. 
45 — 50°,  whereas  (3-bromoallylbenzene  affords  a-benzylacrylic  acid, 
m.  p.  73°. 

fiy- Dibr omoallyl  bromide  is  converted  by  trimethylamine  into 
a  mixture  of  two  isomeric  substances,  C6H12NBr3,  m.  p.  215°  and 
165 — 170°,  respectively,  and  by  pyridine  into  two  compounds, 
C8H8NBr3,  m.  p.  203°  and  106—107°,  respectively,  whereby  the 
expected  cis— trails  isomerism  among  allyl  derivatives  of  this  type 
appears  to  be  realised  experimentally  for  the  first  time.  When, 
however,  any  of  the  quaternary  bromides  is  distilled,  the  regenerated 
Py-dibromoallyl  bromide  appears  to  consist  of  the  equilibrium 
mixture  of  isomerides.  H.  W. 

Preparation  of  Alcohol  by  Catalytic  Reduction  of  Acetalde¬ 
hyde.  K.  Negoshi  {Rep.  Osaka  Ind.  Res.  Lab.,  1924,  5,  No.  6, 
1 — 361). — The  most  effective  nickel  catalyst  is  obtained  by  soaking 
pumice  with  nickel  nitrate  up  to  30%  of  nickel,  and  heating  for 
6  hrs.  at  500°  in  hydrogen  passed  at  a  rate  of  100  c.c.  per  min. 
When  nickel  from  nickel  nitrate  is  used,  the  reduction  of- the  aldehyde 
is  best  effected  at  140° ;  nickel  from  the  oxide  is  best  employed  at 
100°.  The  corresponding  optimal  rates  for  passing  the  acetaldehyde 
are,  respectively,  60 — 70  c.c.  per  min.  and  150 — 170  c.c.  per  min. 
With  a  sevenfold  excess  of  hydrogen  during  reduction  a  90%  yield 
of  alcohol  was  obtained.  Chemical  Abstracts. 

Configurational  Relationships  between  0 -Hydroxy-acids 
and  a-Hydroxy-acids  and  between  the  Latter  and  Secondary 
Alcohols.  P.  A.  Levene  and  H.  L.  Haller  (J.  Biol.  Chem.,  1925, 
65,  49 — 53). — As  a  first  step  in  the  determination  of  the  above 
relationships,  Z-a8-dihydroxypropane  has  been  prepared  from  Z-(3- 
hydroxybutyric  acid,  by.  a  series  of  reactions  which  took  place 
without  marked  racemisation.  Methyl  l- (3-hydroxybutyrate,  [a]f? 
— 20-9°,  was  converted  into  l- [i -hydro xybu tyrylhydrazi de,  m.  p. 
129 — 130°,  [a]U  —29-3°  in  alcohol;  s -di-$-hydroxypropylcarbamide, 
prepared  from  the  latter  substance,  had  m.  p.  49 — 51°,  [a]®  5  +18-5 
in  alcohol,  and  was  converted  (cf.  Levene  and  Scheidegger,  A., 

1924,  i,  1049)  into  /- [3-hydro  xypropylamine,  of  which  the  hydro¬ 

chloride  had  [a]fj  —31-2°  in  water;  on  treatment  with  silver  nitrite 
and  hydrochloric  acid  this  gave  a  solution  which  was  Isevorotatory 
and  contained  no  amino  nitrogen.  C.  R.  H. 

Acetylenic  Derivatives  of  Glycerol.  Lespieau  ( Compt .  rend., 

1925,  181,  557 — 558).— Se-Dichloro-A^pentinen-^-ol  (this  vol., 
i,  225),  on  treatment  with  10%  potassium  hydroxide,  is  converted 
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into  the  acetylenic  epichlorohydrin, 


CH-OCH 


CH2C1-CH 


C>0,  b.  p.  58- 


60°,  d23  1-1592,  nf,  1-472,  which  becomes  hydrated  when  left  in 
contact  with  water  for  some  days,  yielding  t-chloro- A“  pentinene- 
y8-diol,  b.  p.  131 — 132°/16  mm.,  d16  1-289,  nf,  1-504,  which  on 
treatment  with  sodium  methoxide  gives  e-methoxy-ka-pentinene-y8- 
diol,  b.  p.  100°/3  mm.,  d17  1-120,  w”  1-4720.  The  monochloro- 
hydrin  and  methoxy  compound  yield  insoluble  silver  and  cuprous 
compounds.  S-e-Dichloro-Aa-pentinen-y-ol,  when  treated  with 
anhydrous  potassium  hydroxide  in  ethereal  solution,  yields  a  yellow, 
amorphous  compound,  mol.  wt.  462,  free  from  chlorine. 

L.  F.  H. 


Experiments  with  Thiocarbonyl  Chloride.  W.  Autenrieth 
and  H.  Hefner  (Ber.,  1925,  58,  \B~\,  2151 — 2156;  cf.  Autenrieth 
and  Bolli,  this  vol.,  i,  1468). — The  principle  of  the  Schotten- 
Baumann  method  of  benzoylation  can  be  extended  with  advantage 
to  thiocarbonyl  chloride,  phenoxyphosphoryl  dichloride,  and  di- 
phenoxyphosphoryl  chloride;  addition  of  sodium  hydroxide  is 
unnecessary  with  primary  and,  probably,  also  with  secondary 
bases. 

Thiocarbonyl  chloride  is  conveniently  prepared  by  a  modification 
of  the  method  of  Helfrich  and  Reid  (A.,  1921,  i,  300),  whereby 
carbon  disulphide  is  exhaustively  chlorinated  in  bright  sunlight, 
yielding  a  mixture  of  sulphur  chloride  and  chlorothioltrichloro- 
methane,  CC13-SC1.  The  mixture  is  added  cautiously  to  water, 
whereby  sulphur  chloride  is  decomposed,  washed  thoroughly  with 
water,  dried,  heated  for  a  short  time  at  100°,  and  finally  twice 
distilled  with  steam.  After  everything  volatile  below  146°  has  been 
removed  from  the  distillate,  the  residue,  consisting  mainly  of  chloro- 
thioltrichloromethane,  is  reduced  by  stannous  chloride  and  hydro¬ 
chloric  acid,  thereby  yielding  thiocarbonyl  chloride,  b.  p.  73 — 73-5°. 
The  following  compounds  are  prepared  from  it :  ethyl  chlorothio- 
formate,  Cl-C(.\S)-OEt,  b.  p.  136° ;  diphenyl  thiocarbonate,  SIC(OPh)2, 
m.  p.  106°;  di-$-naphthyl  thiocarbonate,  m.  p.  212°;  pyrocatechyl 

thiocarbonate,  SIC<Cq^>C6H4,  m.  p.  154°;  diphenyl  trithiocarbonate, 

SIC(SPh)2,  m.  p.  95°;  di-p-tolyl  trithiocarbonate,  m.  p.  115°;  thio- 
carbodihydrazide,  m.  p.  168° ;  thiocarbanilide,  m.  p.  153 — 154° ; 
o-phenylenethiocarbamide,  m.  p.  295 — 298°  after  darkening  at 

270° ;  diphenylenedithiocarbamide,  S:C<™>C6H3-C6H3<^>CS, 

m.  p.  233°.  In  general,  the  tendency  of  thiocarbonyl  chloride  to 
yield  cyclic  derivatives  appears  less  marked  than  that  of  phenoxy¬ 
phosphoryl  dichloride  or  phenoxythiophosphoryl  dichloride  (cf. 
loc.  cit.). 

Phenoxyphosphoryl  dichloride  and  aqueous  aniline  afford 
phenoxyphosphoryl  dianilide,  0!P(0Ph).'(NHPh)2,  m.  p.  125°, 
whereas  diphenoxyphosphoryl  chloride  yields  diphenoxyphosphoryl 
anilide,  m.  p.  129°.  Either  chloride  is  converted  by  phenol  in 
dilute,  alkaline  solution  into  triphenyl  phosphate.  H.  W. 
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Preparation  of  the  Alkaline-earth  Salts  of  Alkylsulphonic 
Acids.  Chemische  Fabrik  vorm.Sandoz  (Swiss  Pats.  101817 
and  105845 — 7 ;  from  Chem.  Zentr.,  1925,  ii,  760). — Alkyl  sulphates 
or  the  alkali  alkyl  sulphates  are  converted  by  warming  with  ammon¬ 
ium  sulphite  into  ammonium  alkylsulphonates,  which  with  calcium 
or  barium  hydroxide  yield  the  corresponding  alkaline-earth  salt. 
The  reaction  with  dialkyl  sulphates  proceeds  in  two  stages,  the 
ammonium  alkylsulphonate  and  the  ammonium  alkyl  sulphate 
being  formed  in  equimolecular  proportions.  The  latter  is  unchanged 
in  the  cold,  but  on  warming  is  converted  into  ammonium  sulphate 
and  a  second  molecule  of  ammonium  alkylsulphonate.  Calcium 
methylsulphonate,  calcium  ethylsulphonate ,  barium  methylsul- 
phonate,  and  barium  ethylsulphonate  are  described.  R.  B. 

Oxidation  of  Unsaturated  Fatty  Acids.  A.  Grun  and  F. 
Wittka  (Chem.  Umschau,  1925,  32,  257 — 259). — In  order  to  avoid 
the  mixed  products  of  the  oxidation  of  an  olefinic  acid  by  potassium 
permanganate  or  chromic  acid,  the  acid  is  converted  into  the  di- 
bromo- saturated  acid  and  from  this  the  corresponding  acetylenic 
acid  is  obtained  by  the  action  of  alcoholic  potassium  hydroxide. 
The  acetylenic  acids  are  oxidised  by  2%  alkaline  permanganate 
to  give  nearly  theoretical  yields  of  pure  oxidation  products,  from 
which  the  structure  of  the  original  olefinic  acid  can  be  determined. 
Thus  stearolic  acid  yields  azelaic  and  %-nonoic  acids,  no  suberic 
acid  being  formed.  When  chromic  acid  is  used  as  the  oxidising 
agent,  the  products  are  not  so  pure.  R.  W.  W. 

Oil  Films  or  “  Oxyns.”  II.  Autoxidation  during  the 
Drying  of  a  Fatty  Oil ;  Walton  Process  Linoxyn.  A.  Eibner 
and  G.  Ried  (Chem.  Umschau,  1925,  32,  233 — 249). — That  the 
linoxyn  prepared  by  the  Walton  process  (scrim  oil)  exists  in  a  less 
mature  condition  than  that  which  constitutes  a  dried  oil  film  is 
shown  by  its  low  acid  value  (79-4),  high  iodine  value  (59),  and  by  the 
presence  of  a  liquid  phase,  which  if  in  excess  produces  syneresis 
with  a  tendency  to  liquefaction  incorrectly  attributed  to  over¬ 
oxidation.  No  hydroxy-acids  could  be  obtained  from  Walton 
linoxyn  by  extraction,  and  their  absence  is  further  proved  by  the 
low  acetyl  value  (83-8)  of  the  acids  obtained  by  saponification. 
The  latter  included  about  25%  of  unoxidised  acids,  consisting 
chiefly  of  oleic  but  also  of  (3-linoleic  acid.  It  is  evident  that  this 
modification  is  poorer  in  free  energy  than  the  a-form,  and  is  probably 
the  trans-form.  The  oxy-acids,  which  constitute  65%  of  the  total 
acids,  form,  unlike  hydroxy- acids,  a  brown  syrup  from  which  no 
crystallisable  product  could  be  obtained  except  a  small  amount 
of  azelaic  acid,  attributable  to  partial  hydrolysis  of  peroxides. 
Both  the  oxyn  and  the  free  acids  contain  about  the  same  quantity, 
3%,  of  active  oxygen,  showing  the  presence  of  peroxides  and  their 
stability.  The  oxy-acids  of  linoxyn  would  appear  to  be  trans¬ 
formation  products  of  these  peroxides,  and  to  possess  little  or  no 
hydroxylic  character.  The  mol.  wt.  of  Walton  linoxyn  obtained 
by  the  b.  p.  method  is  952,  which  does  not  indicate  extramolecular 
polymerisation.  Details  are  given  of  the  swelling  and  solubility 
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of  this  linoxyn  in  various  organic  solvents.  TCf.  B.,  1925,  679, 
930.]  "  G.  L.  L. 

Addition  of  Alkali  Alkoxide  to  Esters.  F.  Adickes  {Ber., 
1925,  58,  [5],  1992 — 1999). — Ethyl  oxalate  and  alcohol-free  sodium 
ethoxide  in  dry  ethereal  solution  give  the  additive  compound , 
C02Et,C(0Na)(0Et)2,  decomp,  about  115°,  which  is  obtained  as  a 
white,  very  hygroscopic,  unstable  powder  after  removal  of  ether 
in  a  vacuum.  On  exposure  to  moist  air,  it  yields  sodium  ethyl 
oxalate.  Water  converts  it  into  sodium  oxalate  and  oxalic  ester, 
Avhereas  anhydrous  acids  yield  ethyl  oxalate  and  the  sodium  salt 
of  the  acid.  With  carbon  dioxide,  it  gives  sodium  ethyl  carbonate. 
It  does  not  yield  an  ester  of  semiortho-oxalic  acid  when  treated 
with  ethyl  bromide  or  methyl  sulphate.  Its  constitution  is  estab¬ 
lished  by  the  observations  that  the  additive  compounds  from  methyl 
oxalate  and  sodium  ethoxide  and  from  ethyl  oxalate  and  sodium 
methoxide  are  decomposed  by  carbon  dioxide  into  methyl  ethyl 
oxalate  and  dimethyl  or  diethyl  ester  and  a  mixture  of  sodium 
methyl  and  ethyl  carbonates  and,  further,  on  exposure  to  moisture 
lose  (in  effect)  methyl  ethyl  ether  and  leave  a  mixture  of  sodium 
methyl  and  ethyl  oxalate.  The  addition  of  more  than  1  mol.  of 
sodium  ethoxide  to  ethyl  oxalate  does  not  appear  to  be  possible. 
The  compound  obtained  by  means  of  potassium  ethoxide  is  much 
less  stable  than  the  sodium  derivative. 

The  properties  of  the  additive  compounds  derived  from  ethyl 
oxalate  differ  widely  from  those  obtained  by  Claisen  (A.,  1887, 
574)  from  benzoic  esters.  Re-examination  of  the  product  obtained 
by  heating  ethyl  benzoate  with  sodium  ethoxide  at  100°  shows 
it  to  be  a  mixture  of  sodium  benzoate  and  sodium  ethoxide,  although 
the  possible  production  of  a  small  proportion  of  additive  compound 
is  not  excluded.  Claisen’s  compounds  must  therefore  be  regarded 
as  non-existent  (cf .  Tischtschenko,  A.,  1907,  i,  282 ;  1912,  i,  268). 

H.  W. 

Photolysis  of  Ethylenic  Dibasic  Acids.  Volmar  ( C'ompt . 
rend.,  1925, 181,  467 — 469 ;  cf .  A.,  1924,  ii,  244 ;  this  vol.,  ii,  575). — 
Unsaturated  dibasic  acids  undergo  photochemical  decomposition 
more  rapidly  than  their  saturated  analogues.  The  photolysis  of 
m-compounds  is  five  or  six  times  as  rapid  as  that  of  the  trcms- 
isomerides,  the  latter  behaving  like  monobasic  acids,  whilst  in  the 
as -acids  the  carboxyl  groups  exert  a  mutually  enhancing  effect 
on  photochemical  change.  Itaconic  acid  behaves  like  succinic 
acid.  On  prolonged  exposure  to  ultra-violet  light,  the  trans- 
and  as -isomer  ides  behave  identically  owing  to  common  equilibrium 
reached  by  them.  L.  F.  H. 

Fission  of  Ring  Systems.  R.  Kuhn  and  F.  Ebel  {Ber.,  1925, 
58,  [2?],  2088 — 2094;  cf.  Kuhn  and  Ebel,  this  vol.,  i,  780). — In 
reply  to  Meisenheimer  (this  vol.,  i,  1335),  a  series  of  examples  is 
quoted  from  the  literature  in  favour  of  the  authors’  view  that  trans¬ 
fission  of  cyclic  systems  is  always  a  possibility  and  that  a  new  arrange¬ 
ment  of  radicals  is  not  “  completely  excluded  ”  even  when  those 
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atoms  which  form  the  stereochemical  centre  of  the  molecule  do 
not  appear  to  be  involved  in  the  reaction.  H.  W. 

Methylenecitric  Anhydride.  Aniline  Derivatives  of  Citric 
and  Aconitic  Acids.  C.  A.  Nau,  E.  B.  Brown,  and  J.  R.  Bailey 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2596 — 2606). — Methylenecitric 
anhydride  (cf.  van  Ekenstein  and  Lobry  de  Bruyn,  A.,  1900,  i, 
619;  1901,  i,  120)  combines  with  aniline  to  form  an  anilide,  m.  p. 
148°  (decomp.),  which  hydrolyses  to  citroanilic  acid  (cf.  Pebal, 
Annalen,  1852,  82,  92);  aniline  salt,  m.  p.  139°.  The  methylene¬ 
citric  anhydride  cannot,  however,  possess  the  unsymmetrical 
structure  this  reaction  implies,  since  dimethyl  methylenecitrate, 
m.  p.  69-5°,  hydrolyses  to  s -dimethyl  citrate,  which  with  para¬ 
formaldehyde  yields  a  product  identical  with  that  obtained  by 
esterification  of  methylenecitric  acid  with  methyl  alcohol.  The 
mechanism  of  conversion  of  the  methylenecitric  anhydride  into  the 
unsymmetrical  anil  of  citric  acid  is  as  follows  : 

^o>C(CH2'c0)2O+NH2Ph=t-co)C(CH2'C02H)-CH2'C0'NHPh 

OH-CfCOjHXCHj-CO^Hl-CHj-CO-NHPh+CHjO  — ► 
C(XH.CH2-(t-(OH).CO 

ch2 — co/  2 

Contrary  to  the  patent  literature  (D.R.-P.  186659,  1907),  methylene¬ 
citric  anhydride  reacts  with  alcohols  to  form  mono-  and  not  di-alkyl 
esters  of  methylenecitric  acid.  The  action  of  phosphorus  penta- 
chloride  on  citroanilic  acid  or  its  ethyl  ester  yields  aconite-monoanil, 
m.  p.  189°,  and  methyl  and  ethyl  esters,  m.  p.  149°  and  123°, 
respectively  (Bertram,  A.,  1905,  i,  465,  gives  143°  and  112°).  The 
following  compounds,  which  do  not  seem  to  have  been  previously 
obtained,  were  prepared  in  the  course  of  the  investigation  :  phenyl- 
hydrazoanilide  of  citric  acid,  m.  p.  118°  [phenylhydrazone  salt, 
m.  p.  132°  (decomp.)],  monoethyl  methylenecitrate,  m.  p.  109°;  ethyl 
monoamidomonoanilidocitrate,  m.  p.  183°;  citrodianilidemonoamide, 
m.  p.  185°  ;  monoanilidocitroamic  acid,  m.  p.  171°  ;  normal  'potassium 
ethyl  citroanilide,  m.  p.  121°  (softens  70°) ;  hydrogen  salt,  m.  p. 
153° ;  ethyl  citroanilide,  m.  p.  108°.  J.  W.  B. 

d-Glycuronic  Acid.  F.  Ehrlich  and  K.  Rehorst  ( Ber ., 
1925,  58,  [2?],  1989 — 1992). — Menthylglycuronic  acid  is  hydrolysed 
with  dilute  sulphuric  acid  at  100°  and  the  menthol  is  removed. 
The  solution  is  treated  with  an  excess  of  barium  hydroxide  or 
carbonate  and,  after  removal  of  barium  sulphate,  is  concentrated 
and  treated  with  alcohol,  whereby  barium  glycuronate  is  precipitated. 
The  salt  is  decomposed  by  rather  less  than  the  calculated  quantity 
of  sulphuric  acid,  and  to  the  filtrate,  after  removal  of  sulphate,  a 
large  excess  of  alcohol  is  added.  After  filtration  from  a  small 
amount  of  barium  glycuronate  and  concentration,  d -glycuronic  acid, 
C6H10O7,  m.  p.  154°,  [a]“  +  11-73°  to  +36-26°  in  water,  is  obtained. 
The  positive  mutarotation  indicates  the  existence  of  a-  and  + 
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modifications  of  the  acid.  The  acid  is  transformed  in  boiling 
aqueous  solution  into  the  corresponding  lactone.  H.  W. 

Lactone  Formation  from  Mono-  and  Di-carboxylic  Sugar 
Acids.  P.  A.  Levene  and  H.  S.  Simms  (J.  Biol.  Chem.,  1925,  65, 
31 — 47).— The  rate  of  lactone  formation  by  certain  sugar  acids 
in  0-25 M  aqueous  solution  at  25°  has  been  studied  polarimetrically. 
Monocar boxylic  acids  of  the  type  of  gulonic  acid  form  simultane¬ 
ously  two  lactones,  one  with  a  five-membered  and  the  other  with  a 
six-membered  ring;  the  latter  is  formed  to  the  extent  of  about 
30%  or  less,  equilibrium  being  reached  in  a  few  hours ;  the  former 
is  produced  to  the  extent  of  75 — 80%,  equilibrium  being  attained 
in  the  course  of  several  hundred  hours.  In  the  case  of  certain 
methyl  derivatives  of  these  acids  which  can  form  but  one  lactone, 
the  latter  is  formed  to  the  extent  of  20 — 30%  with  rapid  attainment 
of  equilibrium  if  a  six-membered  ring,  and  to  75%  with  slow  attain¬ 
ment  of  equilibrium  if  a  five-membered  one.  A  similar  study, 
by  titration,  of  lactone  formation  by  dicarboxylic  acids  such  as 
saccharic  acid  showed  no  marked  difference  in  the  rates  of  formation 
of  the  various  lactones  corresponding  with  the  different  physical 
properties  of  these  lactones ;  rates  were  somewhat  slower  than  those 
of  the  formation  of  five-membered  ring  lactones  from  the  mono- 
carboxylic  acids.  The  dissociation  constant  of  gulonic  acid  is 
10-3'68  (corrected  for  the  activities  of  the  ions).  C.  R.  H. 

Constitution  of  the  Sulphonation  Products  of  the  Higher 
Unsaturated  Fatty  Acids.  H.  Pomeranz  {Chem.  Umschau, 
1925, 32,  259 — 261). — A  theoretical  discussion  whereby  it  is  reasoned 
that  the  sulphonation  of  the  higher  unsaturated  fatty  acids  is  best 
represented  by  the  addition  of  2  mols.  of  sulphur  trioxide  to  the 

double  linking  :  •HC!CH*  — >  •CH<C^^‘.q%>S03.  The  anhydride 

so  obtained  is  readily  decomposed  on  washing  the  sulphonated  acid 
with  -water  to  give  the  acid  *CH (S  OsH )  ’CH  ( O  *S03H)  • ,  which  is 
in  turn  hydrolysed  by  the  dilute  acid  to  give  •CH(S03H),CH(OH)\ 

R,  W.  W. 

Influence  of  Constitution  on  the  Transformation  of  Phenyl- 
hydrazones  of  Unsaturated  Compounds  into  Pyrazolines. 

II.  K.  von  Auwers  and  A.  Kreuder. — (See  i,  1454.) 

Action  of  Sulphites  and  Hydrogen  Sulphites  on  Aldehydes 
and  Ketones  and  its  Application  to  the  Quantitative  Deter¬ 
mination  of  these  Compounds.  G.  Romeo  and  E.  D’Amico 
(Annali  Chim.  Appl.,  1925,  15,  320 — 330). — Tiemann  and  Kruger, 
(A.,  1899,  i,  247)  and  Romeo  (A.,  1918,  i,  265)  have  shown  that, 
with  aliphatic  aldehydes  having  double  bonds  in  the  carbon  chain, 
sodium  hydrogen  sulphite  or,  better,  a  mixture  of  this  with  normal 
sulphite  produces  hydrosulphonic  derivatives  by  addition  at  the 
double  bond  as  well  as  at  the  aldehyde  group.  In  the  case  of  ketones, 
the  same  action  takes  place  more  slowly  :  ketones  with  a  methyl 
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group  linked  to  the  carbonyl  react  most  easily,  whilst  the  presence 
of  a  tertiary  carbon  atom  directly  linked  to  the  carbonyl  group 
may  inhibit  the  addition.  The  above  hydrosulphonic  derivatives 
react  neutral  to  rosolic  acid.  Hence  the  determination  of  an  alde¬ 
hyde  or  ketone  may  be  carried  out  as  follows  :  2  g.  of  the  substance 
are  neutralised  with  standard  sodium  hydroxide  in  the  presence 
of  rosolic  acid  and  then  50  c.e.  of  standard  sulphite-hydrogen 
sulphite  solution  added.  If  the  substance  is  insoluble  in  water, 
heating  is  necessary.  The  reaction  requires  \  hr.  to  5  hrs.  The 
mixture  is  titrated  with  standard  sodium  hydroxide  solution. 
Knowing  the  number  of  hydrosulphonic  groups  introduced  into  the 
molecule,  the  proportion  of  aldehyde  or  ketone  is  calculated  from  the 
observed  diminution  of  the  acidity. 

The  method  is  inapplicable  to  benzaldehyde,  menthone,  and 
carvone.  Applied  to  the  determination  of  cinnamaldehyde  and 
pulegone  in  essential  oils,  it  is  claimed  to  be  superior  to  the  methods 
used  hitherto  (cf.  Burgess,  A.,  1904,  ii,  371 ;  Bennett  and  Donovan, 
A.,  1922,  ii,  535).  W.  E.  E. 

Action  of  Halogen  on  the  Enolates  of  Glutacondialdehyde 
and  Synthesis  of  3-Halogenopyridines.  P.  Baumgarten  (Ber., 
1925,  58,  [B],  2018 — 2023 ;  cf.  Baumgarten,  A.,  1924,  i,  1166). — The 
action  of  chlorine  on  8-benzoyloxy-Aav-butadienealdehyde  affords 
y-chloro-h-benzoyloxy-A^y-butadienealdehyde,  m.  p.  127°,  whereas  in 
carbon  tetrachloride  solution  benzoyl  chloride  and  a-chloroglutacon- 
aldehyde  [isolated  as  the  corresponding  dianilide  hydrochloride, 
CH(NHPh):CCl-CH:CH-CH:NPh,HCl,  m.  p.  119°  (decomp.)]  are 
produced.  The  compound  is  also  prepared  by  the  chlorination  of 
the  sodium  derivative  of  8-hydroxy-AaY-butadienealdehyde  in 
methyl -alcoholic  solution.  The  dianilide  is  transformed  by  alcoholic 
hydrogen  chloride  into  3-chloro-l-phenylpyridinium  chloride.  The 
sodium  derivative  of  S-hydroxy-An-butadienealdehyde  can  be 
brominated  in  aqueous  or  methyl-alcoholic  solution,  but  the  bromo- 
aldehyde  cannot  be  isolated  as  such  and  is  characterised  as  y-bromo- 
8-benzoyloxy-Aay-butadienealdehyde,  m.  p.  107-5°,  or  as  the  dianilide 
hydrobromide,  m.  p.  135 — 136°  (decomp.).  The  crude  bromo- 
aldehyde  is  converted  by  distillation  from  alkaline  solution  with 
steam  into  3-bromopyridine,  b.  p.  169°/762  mm.  [ chloroplatinate , 
m.  p.  175°  (decomp.)].  Decomposition  of  the  dianilide  hydro¬ 
bromide  affords  3-bromo-l-phenylpyridinium  iodide,  m.  p.  247° 
(decomp.).  y-Iodo-8-hydroxy-Aay-butadienealdehyde,  m.  p.  about 
90°  (decomp.),  is  prepared  from  the  sodium  derivative  of  S-hydroxy- 
Aav-butadienealdehyde  and  iodine-potassium  iodide  in  aqueous 
solution.  y-Iodo-8-benzoyloxy-A'y-butadienealdehyde,  m.  p.  127°, 
and  y-iodo-8-anilino-Aay-butadienealdehydeanil  dihydriodide,  m.  p. 
133 — 135°  (decomp.),  are  described.  The  latter  compound  passes 
in  boiling  aqueous- alcoholic  solution  into  3-iodo-l-phenylpyridininm 
iodide,  m.  p.  272°  (decomp.).  The  sodium  derivative  of  y-iodo- 
8-hydroxy-Aav-butadienealdehyde  is  converted  into  3 -iodopyridir.e, 
m.  p.  53-5° ;  the  corresponding  hydrochloride  and  chloroplatinate , 
m.  p.  211°  (decomp.),  are  described.  H.  W. 
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Electrolytic  Reduction  of  Oximes.  II.  y-Oximinovaleric 
Acid  and  a-Oximinopropionic  Acid.  M.  Ishibashi  (Mem.  Coll. 
Sci.  Kyoto,  1925,  9,  37 — 42). — In  part  already  abstracted  (cf.  A., 
1924,  i,  621).  Electrolytic  reduction  of  y-oximino  valeric  acid  at 
6 — 8°  with  lead  electrodes  yields  y-aminovaleric  acid,  m.  p.  217 — 218° 
(previously  accepted  value,  193°),  in  94%  yield,  the  current  density 
being  2  amp. /dm.2,  and  the  cathode  solution  containing  5%  of 
sulphuric  acid  and  3%  of  oximinovaleric  acid.  Increase  of  sulphuric 
acid,  decrease  of  current  density,  and  increase  of  temperature  lower 
the  yield  of  amino-acid  and  increase  that  of  laevulic  acid  formed  by 
hydrolysis.  Best  results  are  obtained  with  mercury  as  cathode, 
followed  by  lead  and  tin.  B.  F. 

Formation  of  d-Sorbose  and  d-Gulose  by  Oxidation  of 
d-Sorbitol  with  Bromine  Water.  H.  W.  Talen  (Rec.  trav. 
chim.,  1925,  44,  891 — 893). — The  preparation  described  by  Votocek 
and  Lukes  (this  vol.,  i,  773)  is  improved  by  removing  dextrose  and 
Isevulose  from  the  mixture  of  products  by  alcoholic  fermentation. 
The  gulose  and  sorbose  remaining  then  yield  pure  sorbosephenyl- 
osazone  with  phenylhydrazine.  G.  M.  B. 

Dihydrazines.  VI.  Further  Experiments  in  the  Sugar 
Group  with  Diphenylmethanedimethyldihydrazine.  J.  von 

Braun  and  O.  Bayer  (Ber.,  1925,  58,  [5],  2215 — 2222). — Diphenyl- 
methanedimethyldihydrazine,  CH2(C6H4*NMe*NH2)2,  is  very  service¬ 
able  for  preparatory  purposes  in  the  sugar  series,  since  it  does  not 
react  with  ketoses  and  only  with  aldoses  in  which  at  least  two  of 
the  three  ’CH-OH  groups  following  the  aldehydic  group  have  the 
same  spatial  arrangements  and  follow  one  another  in  sequence. 
Even  in  the  presence  of  a  large  excess  of  the  reagent  1  mol.  of  the 
latter  reacts  predominatingly  with  2  mols.  of  sugar,  but  the  formation 
of  derivatives  from  equal  numbers  of  molecules  does  not  limit  the 
utility  of  the  reagent,  since  both  types  of  condensation  product  are 
practically  insoluble  in  the  media  used.  Regeneration  of  the 
sugars  from  the  hydrazones  is  readily  effected  by  the  use  of  form¬ 
aldehyde  solutions  containing  much  pyridine.  Mannose  is  readily 
isolated  as  the  diphenylmethanedimethyldihydrazone  from  the 
equilibrium  mixture  of  mannose,  laevulose,  and  dextrose  obtained 
by  the  action  of  sodium  hydroxide  on  either  of  the  two  latter  sugars, 
the  yield  being  4 — 5%,  in  agreement  with  the  observations  of  Lobry 
de  Bruyn;  from  invert-sugar  the  yield  is  lower  and  the  hydrazone 
less  pure.  In  this  instance,  mannose  is  the  only  sugar  capable  of 
reacting  with  the  hydrazine.  A  more  interesting  example  is  afforded 
by  the  isomerisation  of  d-galactose  to  d(  —  )-talose  by  lead  hydroxide ; 
in  this  instance,  both  sugars  are  precipitable  by  the  hydrazine,  and 
removal  of  the  unchanged  d-galactose  from  the  equilibrium  mixture 
is  therefore  effected  by  fermentation  with  yeast,  after  which  talose- 
bisdi'phenylmeihanedimethyldihydrazone,  m.  p.  185°,  is  isolated. 
d(  —  )-Talose  is  obtained  from  the  latter  compound  as  a  syrup,  [a]D 
—  21 -4°.  Substitution  of  lactose  for  galactose  as  initial  material 
for  the  preparation  of  talose  offers  no  advantage. 
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The  following  compounds  are  incidentally  described  :  the  phenyl- 
hydrazone,  m.  p.  178°  (decomp.),  p-bromophenylhydrazone,  m.  p. 
205°,  phenylbenzylhydrazone,  m.  p.  199°,  and  phenylmethylhydrazon <?, 
m.  p.  220 — 222°,  of  d(  —  )-talose  ;  galactosemonodiphenylmetlvane- 
dimethyldihydrazone,  C6H1205!N,NMe,CgH4,CH2‘C6H4*NMe*NH2, 
m.  p.  175°;  arabinosemonodiphenylmethanedimethyldihydrazone,  m.  p. 
155°.  H.  W. 

Sugars  obtained  from  Gein.  H.  Herissey  and  J.  Cheymol 
( Compt .  rend.,  1925, 181,  565 — 566). — On  hydrolysis  with  gease  gein 
(this  vol.,  i,  487)  yields  vicianose  (Bertrand  and  Weisweiller,  A., 
1911,  i,  15),  which,  on  treatment  with  acids,  gives  1  mol.  each  of 
dextrose  and  arabinose.  L.  F.  H. 

Octaethylcellobiose  and  its  Acetolysis,  compared  with 
Cellobiose  and  Octa-acetylcellobiose.  K.  Hess  and  G.  Salz- 
mann  ( Annalen ,  1925,  445,  111 — 122;  cf.  this  vol.,  i,  641).-*- 
Heptaethyl-$-ethylcellobio*ide,  m.  p.  64 — 66°,  b.  p.  185— 190°/0-5  mm., 
[a]u  —2-06°  in  chloroform,  [a]*;  —3-07°  in  water,  is  obtained  in 
61%  yield  by  the  action  of  ethyl  sulphate  on  hepta-acetyl-  p-ethyl- 
cellobioside  in  suspension  in  aqueous  sodium  hydroxide  at  65°  (cf. 
Hess,  Wittelsbach,  and  Messmer,  A.,  1921,  i,  710).  Whilst  both  a- 
and  (3-octa-acetylcellobioses  are  unattacked  by  a  mixture  of  equal 
proportions  of  acetic  acid  and  acetic  anhydride  in  presence  of 
sulphuric  acid,  except  that  a  portion  of  the  (3-form  is  converted  into 
the  a-isomeride,  and  whilst  cellobiose  also  resists  fission  under  similar 
conditions,  the  above  octaethyl  derivative  is  completely  converted 
by  the  reagent  mentioned  into  triethylglucose  diacetate  and  tetra- 
ethylglucose  acetate,  a  result  indicating  that  the  sensitiveness  of 
compound  sugars  to  hydrolytic  fission  is  influenced  by  the  nature 
of  the  radicals  substituting  the  hydroxyl  groups.  Hydrolysis  of 
the  octaethyl  derivative  with  boiling  5%  alcoholic  hydrogen  chloride 
affords  a  mixture  of  tri-  and  tetra-ethylethylglucosides,  from  which, 
by  hydrolysis  with  aqueous  hydrochloric  acid,  the  corresponding 
triethylglucose  (A.,  1921,  i,  710)  and  (  ?)  $yeZ>-tetraethyiglucose, 
m.  p.  61 — 64°,  b.  p.  138 — 139°/0-5  mm.,  [a]f,  +65-3°  in  water,  are 
obtained.  The  latter  does  not  exhibit  mutarotation,  indicating  the 
probable  existence  of  the  equilibrium  mixture  in  the  distilled  sub¬ 
stance.  Hydrolysis  of  the  above-mentioned  acetolysis  product  also 
yields  the  two  ethylglucoses,  and  the  tetraethyl  derivative  was  only 
isolated  from  the  product  of  this  hydrolysis.  Heptamethyl-$-benzyl- 
cellobioside,  m.  p.  71 — 72-5°,  [a]^  —32-5°  in  chloroform,  is  obtained 
by  the  action  of  methyl  sulphate,  at  75°,  on  a  suspension  in  aqueous 
alkali  hydroxide  of  $-benzylcellobioside,  m.  p.  187°,  [a]Jf  — 35-57°  in 
water,  prepared  by  the  action  of  cold  methyl- alcoholic  ammonia  on 
the  corresponding  hepta-acetate  (cf.  Zemplen,  A.,  1920,  i,  559). 
The  ease  with  which  the  above  methylation,  and  the  earlier 
mentioned  ethylation,  proceed  to  the  fully  alkylated  derivatives  is 
discussed  in  reference  to  the  results  of  Haworth  and  Hirst  (T.,  1921, 
119,  193)  and  of  Karrer  and  Widmer  (A.,  1921,  i,  310,  397),  and  the 
possibility  of  complete  methylation  of  cellobiose  and  of  methyl- 
cellobioside  bv  means  of  methyl  sulphate  in  one  stage  is  suggested 
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(cf.  Hess  and  Weltzien,  this  vol.,  i,  517).  The  lowering  of  specific 
rotation  in  passing  from  heptamethyl-fi-methylcellobioside  to  the 
ethyl  homologue  is  in  line  with  the  similar  regularity  observed 
among  the  aliphatic  esters  of  carbohydrates  (cf.  Hess  and  Messmer, 
A.,  1921,  i,  305).  F.  G.  W. 

Synthesis  of  Disaccharides  from  Sugar  Derivatives  con¬ 
taining  Sulphur  and  Selenium  and  their  Oxidation  Products. 

F.  Wrede  and  W.  Zimmermann  (Z.  physiol.  Chem.,  1925,  148, 
65 — 82). — Tetra-acetyl-a-bromoglucose  is  converted  into  di¬ 
saccharide  by  means  of  silver  oxide  only  with  difficulty,  but  on 
treatment  with  potassium  sulphide  or  selenide,  it  readily  gives 
aa'-diglucosyl  sulphide  and  selenide.  Tetra-acetyl-£-bromoglucose 
gives  ££'-diglucosyl  sulphide  and  selenide.  Attempts  to  replace  the 
sulphur  or  selenium  with  oxygen  by  treatment  with  mercuric  oxide 
failed.  When  the  reaction  is  carried  out  in  aqueous  solution, 
dextrose  but  no  disaccharide  results.  In  alcoholic  solution,  little 
dextrose  and  no  disaccharide  is  obtained,  the  chief  product  being 
the  (3-ethylglucoside ;  aa'-diglucosyl  selenide  gives  p-ethy lglucoside 
(acetate,  m.  p.  106°).  The  reaction  also  fails  when  the  sulphur  or 
selenium  compound  is  acetylated  and  treated  with  mercuric  oxide  in 
boiling  benzene  or  toluene.  The  acetylated  aa'-  and  ££'-dihexose 
sulphides  are  readily  converted  into  sulphones  on  oxidation  with 
permanganate;  oda-acetyl-’xx.'-diglucosylsidphone,  m.  p.  189°,  [a]}® 
—45-5°  in  ethyl  acetate;  ax'-diglucosylsnlphone,  m.  p.,  hydrated, 
118°,  anhydrous,  129°,  [a]^  — 38-1°  in  water;  octa-acetyl-oux' -di- 
galactosylsulphone,  needles  from  methyl  alcohol,  m.  p.  175°,  [a]f? 
—  5-32°  in  benzene;  plates  from  benzene,  m.  p.  149°,  [a]^  —8-48° 
in  benzene;  aa ' -digaladosylsulphone,  m.  p.  182°  (decomp.),  [a}“ 
— 2T6°  in  water ;  tetradeca-acetyl-aa-dicellosylsulphone,  m.  p.  238° 
after  softening  at  162°,  [a]™  — 19-9°  in  chloroform;  aa ’ -dicellosyl- 
sulphone,  m.  p.  above  100°,  decomp.  150°,  [a]“  —35-4°  in  water ;  the 
hexa-acetyldimethylglucoside  of  £- diglucosylsulphone ,  m.  p.  232 — 233°. 
The  aa'-selenides  do  not  give  oxidation  products  similar  to  the 
sulphones,  the  selenium  being  eliminated  from  the  sugar  residue. 
The  hexa-acetyldimethylglucoside  of  £-diglucosyl  selenide  gives,  how¬ 
ever,  the  corresponding  selenium  oxide,  m.  p.  231°,  [a]„  -—19-0°  in 
chloroform.  P.  W.  C. 

Chemistry  of  Substances  of  High  Molecular  Weight.  I. 
An  Anhydride  of  Cellobiose.  M.  Bergmann  and  E.  Knehe 
(. Annalen ,  1925,  445,  1 — 17  ;  cf.  Hess,  A.,  1921,  i,  12 ;  Hess,  Weltzien, 
and  Messmer,  A.,  1924,  i,  142). — When  a  chloroform  solution  of 
cellulose  acetate,  prepared  by  the  method  of  Skraup  (A.,  1906,  i,  68) 
or  Ost  ( B .,  1919,  355a),  is  treated  for  3  hrs.  at  20°  with  saturated 
hydrobromic-acetic  acid,  and  then  with  solid  silver  acetate  in  acetic 
acid  at  45 — 50°  to  replace  bromine  by  the  acetyl  group,  a  mixture  of 
acetates  results,  from  which,  by  fractionation  with  methyl  alcohol, 
a  small  quantity  of  crystalline  tetra-acetylcellobiose  anhydride, 
Ci2H16Ol0Ac4,  may  be  isolated.  This  compound  sinters  at  155°, 
becoming  transparent  at  165°,  and  melting  to  a  thin  liquid  at  185°. 
The  mol.  wt.  in  acetic  acid  is  normal  at  concentrations  below  0-5%, 
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becoming  higher  as  the  concentration  increases ;  in  phenol,  it  is  10% 
too  high,  in  bromoform  and  camphor,  much  higher.  Acetylation  in 
pyridine  converts  the  compound  into  hexa-acetylcellobiose  anhydride, 
sintering  at  178 — 216°,  clear  at  225°,  and  liquid  at  229°,  which  has  a 
normal  mol.  wt.  in  acetic  acid  at  concentrations  below  1%.  With 
acetic  anhydride  and  sulphuric  acid,  both  the  tetra-acetate  and  the 
hexa-acetate  yield  a-octa-acetylcellobiose,  m.  p.  224°.  The  tetra¬ 
acetate  is  hydrolysed  by  cold  alcoholic  potassium  hydroxide,  giving 
a  cellobiose  anhydride ,  [C12H20O10]2;  (sinters  above  200°,  darkens  at 
285°),  which  may  be  reprecipitated  unchanged  by  acidifying  its 
solution  in  warm  alkali ;  it  reduces  Fehling's  solution  but  not 
hypoiodites.  It  is  easily  reconverted  into  the  tetra-acetate  by 
acetic  anhydride  in  cold  pyridine.  Cellobiose  anhydride  is  a  true 
high-molecular  carbohydrate,  showing  the  same  insolubility  as 
cellulose.  The  bearing  of  these  results  on  the  polymerisation  theory 
of  high-molecular  compounds  (Pringsheim,  “  Die  Polysaccharide,” 
1923,  p.  177)  is  discussed.  C.  H. 

Constitution  of  Lichenin  and  Cellulose.  H.  Pringsheim, 
W.  Knoll,  and  E.  Kaston  ( Ber .,  1925,  58,  \E]}  2135 — 2143). — 
Lichenin  becomes  depolymerised  when  heated  in  glycerol  at  240° 
to  lichosan,  C6H10O5,  which,  according  to  cryoscopic  determinations 
of  its  mol.  wt.  in  water  supported  by  similar  determinations  of  the 
mol.  wt.  of  its  triacetate  ([a]f?  —32-70°  or  — 31-7°  in  chloroform)  in 
phenol,  is  regarded  as  a  glucose  anhydride.  In  aqueous  solution, 
it  somewhat  rapidly  polymerises  to  lichenin,  which,  according  to 
the  Rontgen  spectrum,  is  completely  identical  with  the  natural 
material.  It  therefore  appears  probable  that  lichosan  is  the  unit 
substance  of  lichenin,  in  which  the  units  are  united  only  by  sub¬ 
sidiary  valencies.  The  optical  inactivity  of  lichenin  and  lichosan 
in  water  is  remarkable  and  apparently  due  to  compensation  of  the 
activity  of  the  aldehydic  carbon  atom  by  that  of  the  four  remaining 
asymmetric  carbon  atoms ;  in  any  case,  it  is  established  that  the 
optical  inactivity  of  lichenin,  and  obviously  also  of  cellulose,  is 
not  due  to  colloid-chemical  causes.  Acetolysis  of  lichosan  affords 
octa-acetylcellobiose,  m.  p.  224°,  [«]“  +40-0°  in  chloroform.  In 
contrast  with  the  glucose  anhydrides  described  previously,  lichosan 
cannot  be  hydrolysed  by  dialysed  malt  extract  to  dextrose ;  attempts 
to  transform  it  into  cellobiose  by  cellobiase-free  malt  extract  did 
not  give  definite  results  on  account  of  experimental  difficulties. 
Since  lichenin  is  converted  by  methylation  into  (3y£- trimethyl  - 

f  0  I 

glucose,  the  constitution  CH-CH(OH)-CH(OH)-CH-CH-CH2-OH 

I - 0 - 1 

may  be  assigned  to  lichosan  if  the  structural  relationship  of  the 
two  substances  is  regarded  as  established.  Lichosan,  like  lichenin, 
after  four  methylations  is  converted  into  a  dimethyl  derivative, 
thus  showing  that  difficulty  in  methylation  is  not  due  to  the  degree 
of  polymerisation,  but  to  the  disposition  of  the  main  valencies  of 
the  compounds. 

The  behaviour  of  lichenin  and  cellulose  towards  cold,  concentrated 
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hydrochloric  acid  affords  new  evidence  of  the  analogous  chemical 
behaviour  of  the  polysaccharides.  Lichenin  is  converted  by  hydro¬ 
chloric  acid  (37%)  at  the  atmospheric  temperature  during  4  hrs. 
into  a  biose  A,  C12H22On,  [«]d  +34-51°  or  +36-35°  in  water  (acetate, 
C2gHgg01g>  [a]j)  +43-5°  in  chloroform),  which  is  stable  towards 
yeast  maltase  and  emulsin,  but  partly  converted  into  cellobiose 
by  dialysed  malt  extract,  whereas,  after  4  days,  a  biose  B,  C12H22On, 
[a ]$  +108-7°  or  +112-0°  in  water  ( acetate ,  C28H38019,  [a]f,J+114-60 
in  chloroform),  is  produced.  Cellulose  is  not  affected  by  ordinary 
fuming  hydrochloric  acid,  but  after  being  treated  with  the  acid 
(d  1-23)  at  14°,  gives  with  37%  acid  exclusively  the  biose  B  just 
described.  If,  however,  the  cellulose  is  obtained  by  precipitation 
from  “  cuprammonium  ”  solution  with  hydrochloric  acid,  it  is  con¬ 
verted  by  short  treatment  with  hydrochloric  acid  (37%)  into  biose 
A  and  by  more  prolonged  treatment  into  biose  B. 

Depolymerisation  of  unprepared  cellulose  in  glycerol  does  not 
appear  to  occur,  whereas  cuprammonium  cellulose  gives  indefinite 
results;  cellulose  A,  however,  affords  a  non-reducing  depolymeride, 
soluble  in  water.  H.  W. 

Methylation  of  Polysaccharides.  L.  Schmid  (Ber.,  1925, 
58,  [B],  1963 — 1965). — Cellulose  does  not  react  with  diazomethane. 
Lichenin,  inulin,  and  soluble  starch  scarcely  react  with  diazomethane 
in  anhydrous  ether,  but  become  methylated  if  water  is  added  in 
small  quantity.  Starch  yields  two  fractions,  separable  by  alcohol, 
containing,  respectively,  21-51%  and  22-24%  OMe;  methylation 
proceeds  therefore  beyond  the  monomethyl  stage,  but  more  highly 
methylated  derivatives  cannot  be  obtained.  Similarly,  lichenin 
affords  apparently  a  monomethyl -lichenin  (17-37%  OMe),  insoluble 
in  alcohol,  and  a  soluble  fraction  containing  21-62%  OMe.  Inulin 
yields  a  product  with  25-24%  OMe  equivalent  to  three  methoxyl 
groups  for  two  C6Hl0O5  residues.  The  methylated  compounds 
do  not  reduce  Fehling's  solution.  H.  W. 

Alkali  Compounds  of  Carbohydrates.  L.  Schmid  and  B. 
Becker  (Ber.,  1925,  58,  [15],  1966 — 1968). — Well-defined  compounds 
in  which  one  atom  of  alkali  metal  displaces  an  atom  of  hydrogen 
are  obtained  when  sodium  or  potassium  reacts  with  inulin,  lichenin, 
soluble  starch,  mannitol,  or  a-methylglucoside  in  the  presence  of 
liquid  ammonia.  Attempts  to  introduce  more  than  one  atom  of 
alkali  metal  into  the  carbohydrate  molecule  yield  ill-defined  products 
which  are  very  sensitive  to  air.  Calcium  does  not  appear  to  react 
with  carbohydrates  under  these  conditions.  H.  W. 

Cryoscopic  Determinations  of  Molecular  Weight  in  Liquid 
Ammonia.  L.  Schmid  and  B.  Becker  (Ber.,  1925,  58,  [B], 
1968 — 1971). — Determinations  of  the  mol.  wt.  of  inulin  in  freezing 
ammonia  give  for  dilute  solutions  values  in  agreement  with  the 
composition,  C^H^O^;  in  more  concentrated  solution,  higher 
values  are  found,  possibly  due  to  the  non- applicability  of  Raoult’s 
laws  at  these  concentrations.  The  constant  for  the  solvent  is  deduced 
from  determinations  with  mannitol  and  acetanilide,  and  does  not 
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agree  with  that  calculated  theoretically.  Starch  is  soluble  in  liquid 
ammonia  only  to  a  slight  extent,  and  separates  with  the  solid 
ammonia,  so  that  its  mol.  wt.  cannot  be  determined  in  this  solvent. 

H.  W. 

Depolymerisation  of  Cellulose.  E.  Heijser  (Z.  Elehtro- 
chem.,  1925,  31,  498 — 502). — Determinations  of  the  mol.  wts. 
of  the  methyl  derivatives  of  various  forms  of  cellulose  (containing 
2-0  to  2-5  methoxyl  groups  per  C6H10O5)  in  aqueous  solution  have 
been  made  by  the  cryoscopic  method.  The  results  vary  from 
6000  to  8000  with  cotton  wool,  to  900  with  cellulose  dextrin  I. 
The  mol.  wts.  decrease  with  increasing  hydration  temperature, 
at  which  the  methyl  derivative  is  precipitated  from  aqueous  solution 
on  heating,  and  increase  with  increasing  softening  temperature. 
The  results  show  that  the  alterations  in  the  properties  of  cellulose 
brought  about  by  various  treatments  are  due  to  depolymerisation, 
and  conversely  that  cellulose  is  a  polymerised  substance. 

N.  H.  H. 

Sodium  Hydroxide  and  Cellulose.  J.  D’Ans  and  A.  Jager 
( Cellulosechem .,  1925,  6,  137 — 151). — The  absolute  values  for  sodium 
hydroxide  absorbed  per  unit  weight  of  cellulose  are  considerably 
higher  at  2°  than  at  23°,  although  the  two  curves  are  of  the  same 
shape,  and  show  flattenings  between  the  same  limits  of  concen¬ 
tration.  Further,  the  solubility  of  the  cellulose  in  the  sodium 
hydroxide  liquor  may  have  a  perceptible  influence  on  the  calculated 
values.  Solubility  increases  with  rise  in  concentration  of  sodium 
hydroxide  up  to  a  maximum  point  situated  at  about  12  g.  per  100  c.c. 
at  23°  and  at  10-4  g.  per  100  c.c.  at  2°,  the  solubility  at  the  lower 
temperature  being  always  considerably  greater.  With  further 
rise  in  concentration,  the  solubility  rapidly  falls,  that  at  2°  sometimes 
even  falling  below  that  at  23°.  The  addition  of  salts  to  the  sodium 
hydroxide  has  no  effect  on  the  absorption  up  to  a  concentration 
of  about  12  g.  of  sodium  hydroxide  per  100  c.c. ;  above  that  con¬ 
centration,  the  presence  of  sodium  chloride  or  sodium  carbonate 
increases  the  absorption  values.  Swelling  or  hydration  of  the  cellu¬ 
lose  is  regarded  as  being  proportional  to  the  solubility.  The  hydr¬ 
ation  may  be  taken  into  account  by  a  study  of  the  ternary  system  : 
cellulose-sodium  hydroxide-water,  according  to  the  principles 
of  the  phase  rule,  and  the  equilibria  have  been  worked  out  dia- 
grammatically  on  a  triangular  system  of  three  co-ordinates.  The 
influence  of  alcohol  on  this  system  has  also  been  studied.  [Cf 
B.,  1925,  984.]  "  J.  F.  B. 

Lignin.  K.  Kurschner  {Bermistoff-Chem.,  1925,  6,  117 — 125, 
158 — 162,  177 — 180,  188 — 194,  208,  304 — 311). — Lignin,  as  free 
from  cellulose  and  with  as  little  decomposition  as  possible,  is  obtained 
by  the  following  modification  of  Willstatter’s  procedure  :  pine 
shavings,  previously  freed  from  resins  and  fats  by  extraction  during 
several  hours  with  a  mixture  of  alcohol  and  benzene,  are  shaken 
for  15  mins,  with  ten  times  their  weight  of  fuming  hydrochloric 
acid  ( d  1*222),  then  poured  into  excess  of  hot  water,  thoroughly 
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stirred,  and  at  once  diluted  with  a  large  excess  of  cold  water.  The 
lignin  settles  first,  and  the  lighter  and  more  finely  dispersed  cellulose 
precipitate  is  separated  from  it  by  decantation  followed  by  filtration 
through  muslin.  The  residue  is  extracted  twice  with  fuming 
hydrochloric  acid  (10  mins.'*  shaking  each  time  with  5  and  then 
Avith  21,  times  its  weight  of  acid),  and  finally  washed  with  water 
and  dried.  The  product  is  free  from  cellulose.  The  lignin  thus 
prepared  is  only  very  slightly  soluble  in  boiling  phenol,  and  in 
general  is  resistant  to  the  action  of  solvents.  It  dissolves  at  once, 
however,  in  trichloroacetic  acid,  giving  a  violet-brown  solution, 
from  which  it  is  reprecipitated  by  water  in  a  form  which  is  soluble 
in  alkalis,  acetone,  etc.  It  dissolves  with  difficulty  in  hot  sulphite 
solutions,  but  addition  of  cellulose  greatly  facilitates  solution.  It 
acts  on  a  photographic  plate  in  the  dark  more  strongly  than  lignin 
prepared  by  other  methods.  The  product  still  contains  pentosans 
(about  8%)  the  greater  part  of  which  is  shoAvn  probably  to  be  com¬ 
bined  chemically  with  the  lignin. 

An  examination  of  the  available  experimental  evidence  throws 
doubt  on  the  existence  of  acetyl  groups  in  lignin.  The  acetic 
acid  produced  when  lignin  undergoes  hydrolytic  decomposition 
probably  originates  in  the  carbohydrate  content  of  the  lignin. 
This  is  confirmed  by  experiments  on  the  amount  of  acetic  acid 
produced  when  wood,  cellulose,  sugars,  and  lignin  are  treated  with 
fuming  hydrochloric  acid.  The  reactions  of  lignin  showing  the 
presence  in  it  of  hydroxyl  and  methoxyl  groups,  of  a  double  linkage, 
and  of  an  aldehyde  group  are  discussed.  Lignin  prepared  by  the 
author’s  method  reduces  ferric  chloride  and  colours  Schiff’s  reagent, 
but  does  not  reduce  Fehling’s  solution.  From  the  frequent  occur¬ 
rence  of  vanillin  in  products  obtained  by  the  action  of  various 
reagents  on  wood,  it  is  concluded  that  this  substance  plays  an 
important  part  as  an  intermediate  product  in  the  transformations 
undergone  by  lignin. 

The  views  of  previous  workers  on  the  aromatic  nature  of  lignin 
are  critically  discussed.  The  presence  of  benzene  derivatives, 
e.g.,  vanillin,  pyrocatechol,  etc.,  in  the  decomposition  products 
of  lignin  is  not  necessarily  a  proof  of  the  aromatic  character  of  lignin 
itself. 

At  200°,  pine  lignin,  prepared  by  the  author’s  method,  gave 
about  60%  of  its  weight  as  a  sublimate  of  vanillic  acid  with  some 
vanillin.  Other  samples  of  lignin  and  many  related  substances 
gave  similar  sublimates.  The  vanillic  acid  and  vanillin  are  produced 
as  a  result  of  the  oxidation  of  the  lignin,  for  in  an  inert  atmosphere 
neither  is  produced.  The  residue  appears  to  be  a  decomposition 
product  of  dextrose,  and  further  evidence  is  considered  supporting 
the  assumption  that  lignin  possesses  a  glucosidic  structure.  At 
200°,  it  splits  into  dextrose,  or  its  decomposition  products,  and  a 
substance  yielding  vanillin,  or  vanillic  acid,  on  oxidation.  It  thus 
appears  to  be  closely  related  to  coniferin. 

Lignin  is  regarded  as  a  colloidal  coniferin  complex,  Avith  some 
free  coniferin  adsorbed  on  its  surface.  The  elementary  composition 
and  methoxyl  content  of  lignin  isolated  by  the  author’s  method 
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are  in  accord  with  this  hypothesis  when  account  is  taken  of  the 
unavoidable  hydrolysis  which  occurs  during  the  treatment  with 
fuming  hydrochloric  acid.  So  also  is  the  yield  of  vanillic  acid 
on  sublimation  at  200°,  which  agrees  with  that  obtained  from 
coniferin  after  treatment  with  acid.  The  hypothesis  is  further 
confirmed  by  a  comparison  of  the  action  of  various  reagents,  e.g., 
trichloroacetic  acid,  sulphite  solution,  fused  potassium  hydroxide, 
etc.,  on  lignin  and  coniferin,  respectively ;  by  the  presence  of  sugars 
in  lignin ;  and  by  the  widespread  occurrence  of  coniferin  in  lignified 
tissues  and  the  presence  of  its  decomposition  products  in  the  tar 
and  liquor  from  wood  distillation.  A.  B.  M. 

Properties  and  Constitution  of  Coal  Ulmins.  Composition 
of  Coal.  W.  Francis  and  R.  V.  Wheeler  (J.  Chem.  Soc.,  1925, 
127,  2236 — 2245;  cf.  this  vol.,  i,  372). — Bituminous  coal  consists 
essentially  of  a  matrix  of  insoluble  ulmins  in  which  organised  plant 
tissues  are  dispersed.  Mild  oxidation  renders  the  ulmins  soluble 
in  alkalis  without  altering  the  internal  arrangement  of  the  mole¬ 
cules.  The  carboxyl  groups  produced  by  the  oxidation  enable 
insoluble  salts  of  barium,  iron,  silver,  and  copper  to  be  formed. 
From  the  last  named,  a  value  of  170  for  the  equivalent  has  been 
obtained,  and  the  molecular  unit  is  assumed  to  be  680,  containing 
one  hydroxyl  group,  one  atom  of  nitrogen,  and  four  carboxyl 
groups.  Cautious  oxidation  with  dilute  nitric  acid  yields  oxalic, 
succinic,  picric,  pyromellitic,  and  probably  trimellitic  acids,  indicating 
that  the  nuclei  of  the  ulmin  molecules  consist  of  compact  systems 
of  benzenoid  groupings  connected  together  by  heterocyclic  ring 
structures  such  as  pyrrole  and  furan  or  their  derivatives. 

B.  W.  A. 

Methiodides  of  ay-D  i-dimethylaminopropan-p-ol .  J. 

Callsen  (U.S.  Pat.  1526627). — ay-Di-dimethylaminopropan-P-ol 
and  methyl  iodide  yield  the  dimethiodide,  m.  p.  270 — 275°  (decomp.). 
Various  iodine  compounds  of  this  type  may  be  prepared  from  the 
corresponding  chloride  or  bromide,  or  from  ay-di-iodohydrin  with 
trialkylamines.  Chemical  Abstracts. 

Relation  between  Constitution  and  Taste  of  a-Amino- 
acids.  II.  Relation  between  “Degree  of  Sweetness”  and 
Concentration  of  Aqueous  Solutions  of  Amino-acids.  A. 

Heiduschka  and  E.  Komm  (Z.  angew.  Chem.,  1925,  38,  941 — 945; 
cf.  B.,  1925,  374). — The  “  degree  of  sweetness  ”  and  “  molecular 
degree  of  sweetness  ”  of  aqueous  glycine  and  dZ-alanine  diminish 
with  increasing  concentration,  and  the  sweet  taste  increases  much 
less  rapidly  than  the  concentration.  Graphs  connecting  “  degree  of 
sweetness  ”  with  concentration  for  glycine  and  d/- alanine,  are  most 
nearly  parallel  between  .concentrations  of  5%  and  7-5%,  so  that 
comparisons  are  best  made  with  5 — 10%  solutions. 

W.  T.  K.  B. 

Optical  Activity  of  Cystine.  Oxidation  of  Cystine.  J.  C. 

Andrews  (J.  Biol.  Chem.,  1925,  65,  147—159,  161— 164).— Deter¬ 
minations  were  made  of  the  specific  rotation  of  cystine  in  presence 
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of  various  acids  and  in  different  dilutions ;  at  concentrations  below 
0*2%  of  cystine,  the  rotation  is  determined  by  the  ;  at  higher 
concentrations,  the  different  acid  ions  show  specific  effects.  The 
effect  of  dilution  with  water  of  a  solution  of  cystine  in  a  given  acid 
on  the  rotation  indicates  an  increased  dissociation  of  the  acid  salt 
of  cystine  with  dilution ;  no  such  evidence  of  electrolytic  dissociation 
was  obtained  in  the  case  of  cystine  picrate.  It  is  suggested  that  the 
specific  effects  of  the  various  ions  are  due  to  their  different  degrees 
of  hydration,  which  influence  the  internal  pressure  of  the  solution 
and  hence  the  shape’ of  the  cystine  molecule.  In  1%  solution  in 
^-hydrochloric  acid,  cystine  has  [a]g  —215-5°,  the  temperature 
coefficient  between  20°  and  29°  being  —1-7°  [a]D  per  1°. 

The  change  in  the  optical  rotation  of  cystine  in  strongly  alkaline 
solution  is  as  rapid  in  an  atmosphere  of  nitrogen  as  in  one  of  oxygen ; 
further,  alkaline  solutions  of  sodium  sulphide  show  a  similar  rate  of 
absorption  of  oxygen  to  solutions  of  cystine  in  alkali ;  these  results 
indicate  that  the  oxidation  of  cystine  in  alkaline  solution  by  atmo¬ 
spheric  oxygen  (cf.  Mathews  and  Walker,  A.,  1909,  i,  698)  is  in 
reality  an  absorption  of  oxygen  by  the  alkaline  sulphide  formed  from 
the  cystine.  C.  R.  H. 

Taurine.  I.  Methylation  and  Acetylation  of  Taurine. 

M.  Teraoka  (Z.  physiol.  Chem.,  1925,  145,  238 — 243). — Taurine 
can  be  methylated  by  boiling  with  ammonium  iodide  in  the  presence 
of  sodium  carbonate  and  magnesium  oxide,  a  complex  salt  con¬ 
taining  2  mols.  of  dimethyltaurine,  1  mol.  of  ammonium  iodide,  and 
5  mols.  of  water  being  formed.  The  free  base,  m.  p.  315 — 316°,  is 
obtained  by  removing  the  ammonium  iodide  with  silver  oxide,  or 
by  recrystallising  from  hot  methyl  alcohol.  Similarly,  the  sodium 
salt  of  acetyltaurine,  m.  p.  233 — 234°,  is  obtained  by  the  action  of 
acetic  anhydride  on  taurine,  in  the  presence  of  alcoholic  sodium 
hydroxide.  H.  P.  M. 

Constitution  of  Thiocarbamide  and  of  Thiuroniuni  Salts. 

II.  H.  Lecher  [with  F.  Graf,  C.  Heuck,  K.  Koberle,  F. 
Gnadinger,  and  F.  Heydweiller]  ( Annalen ,  1925,  445,  35 — 61 ; 
cf.  Lecher  and  Heuck,  A.,  1924,  i,  1051). — That  the  acid  hydrogen 
in  salts  of  thiocarbamides  is  attached  to  the  sulphur  atom  ( loc .  cit.) 
is  further  proved  by  the  formation  of  a  disulphide  when  -s-tetra- 
methylthiocarbamide  is  treated  with  bromine  in  acetic  acid. 
According  to  the  position  of  the  positive  charge  in  the  thiuronium 
ion,  the  salts  may  be  of  the  sulphonium,  carbonium,  or  immonium 

type  :  (NR2)2CISR,  (NR2)2(>SR,  or  (NR2)(SR)-C.’NR2.  A  reinvestig¬ 
ation  of  Taylor’s  supposed  ammonium-sulphonium  isomerism  in 
the  case  of  yS-benzyl-^-thiocarbamide  salts  (T.,  1917,  111,  650; 
1920,  117,  6;  Lecher  and  Heuck,  loc.  cit.)  shows  that  it  is  non¬ 
existent;  such  an  isomerism,  on  Lecher’s  views,  could  only  be  of 
the  type  of  valency-isomerism.  The  ready  formation  of  a  meth- 
iodide  from  tetramethylthiocarbamide,  but  not  from  dithiourethanes 
and  trithiocarbonic  esters,  is  opposed  to  the  carbonium  theory. 
In  the  series  guanidines — ^-thiocarbamides — formimidodithioethers 
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[(RS)2C!NR],  the  basicity  decreases  as  the  number  of  sulphur  atoms 
increases,  which  is  opposed  to  the  sulphonium  theory.  The 
carbonium  salts  should  exhibit  optical  isomerism ;  no  separation 
into  enantiomorphs  could  be  observed  when  the  bromocamphor- 
sulphonate  of  A-phenyl-A' :  N' :  $-trimethyl-2V-ethylthiuronium  was 
fractionated,  but  this  is  not  conclusive  evidence.  The  immonium 
theory  implies  geometrical  isomerism  in  certain  cases ;  no  instance 
of  this  was  observed,  and  the  immonium  constitution  must  be 
regarded  as  disproved. 

Thus  the  carbonium  and  sulphonium  theories  are  shown  to  be 
improbable  and  the  static  immonium  theory  is  disproved.  It 
becomes  probable,  therefore,  that  the  basic  function  is  shared 
between  the  two  nitrogen  atoms.  The  ionic  charge  may  be  regarded 
as  divided  between  them  or  as  alternating  from  one  to  the  other, 
the  latter  view  being  favoured  as  more  in  accordance  with  the 
strong  basicity  exhibited.  A  similar  suggestion  is  applied  to  the 
nitrogen  of  amidine  bases  and  the  oxygen  of  carboxylic  acids.  The 
oscillation  occurs  only  in  the  ionised  molecule,  the  usual  structures 
being  adopted  for  undissociated  molecules. 

Dehydrobis(N-tetramethylthiuronium)  perchlorate, 
[(NMe2)2C-S-S-C(NMe2)2](C104)2, 

results  when  a  solution  of  bromine  in  acetic  acid  is  added  to  a  solution 
of  A-tetramethylthiocarbamide  and  perchloric  acid  in  acetic  acid. 
Trimethylamine  and  dimethylthiocarbamyl  chloride  do  not  react 
to  give  the  expected  tetramethylthiocarbamide  methochloride,  both 
substances  being  recovered  unchanged.  Ethyl  methylamino-  and 
dimethylamino-dithioformates  were  prepared  by  DeMpine’s  method 
(A.,  1902,  i,  702)  ;  the  former  has  m.  p.  30 — 32°,  b.  p.  103 — 104°/3 
mm.  Methyl  trithiocarbonate  does  not  give  an  additive  compound 
with  methyl  iodide.  Carbodimethijldi-imide,  C(NMe)2,  prepared  by 
oxidation  of  -s-dimethylthiocarbamide  with  mercuric  oxide,  poly¬ 
merises  when  distillation  in  a  vacuum  is  attempted.  Its  ethereal 
solution  gives  a  picrate,  (N02)3C6H2*NMe’C0'NHMe,  m.  p.  169° 
(decomp.).  Carbodi-w-propyldi-imide  (Chancel,  A.,  1893,  i,  297), 
b.  p.  53°/10  mm.,  dissolves  in  dilute  hydrochloric  acid  and  in  part 
may  be  recovered  unchanged  if  the  solution  is  made  alkaline 
immediately.  It  does  not  form  a  methiodide,  but  gives  a  semi- 
picrate,  m.  p.  166 — 169°  (decomp.),  which  by  treatment  with 
concentrated  hydrochloric  acid  is  converted  into  N-picryldi-n- 
propylcarbamide,  m.  p.  176 — 177°.  aa' -Dimethyl-^' -diethylthio- 
carbamide,  b.  p.  124 — 125°/12  mm.,  is  obtained  in  50%  yield  by  the 
action  of  thiocarbonyl  chloride  on  methylethylamine  in  light 
petroleum  at  100°  in  sealed  tubes.  N-Phenyl-N'  :  S -dimethyl- 
N-ethyl-\j/-thiocarbamide,  b.  p.  118 — 120°,  is  prepared  by  methylation 
of  phenylmethylethylthiocarbamide  with  methyl  sulphate.  Its 
methiodide,  the  corresponding  picrate,  m.  p.  87 — 88°,  and  d-a -bromo- 
camphor -jz-sulphonate  ([a]‘j?  +3-78°,  1—2)  are  described.  N  :  N'  :  S- 
Trimethyl- N  :  N' -diethylthiuronium  iodide ,  m.  p.  80-5 — 83°  (picrate, 
m.  p.  52*5 — 53-5°),  is  prepared  by  methylation  either  of  N  :  *S'-di- 
methyl-A  :  A'-diethyl-^-thiocarbamide,  or  of  N  :  A'-dimethyl- 
N :  A'-diethylthiocarbamide.  $-Benzylthiuronium  chloride, 
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[CH2Ph*S*C(NH2)2]Cl,  from  thiocarbamide  and  benzyl  chloride,  is 
dimorphous;  it  separates  usually  in  the  stable  form,  m.  p.  172*5 — 
174°;  the  metastable  form  has  m.  p.  146 — 148°.  The  hydrogen 
sulphate,  m.  p.  146 — 147*5°,  and  sulphate,  m.  p.  184 — 188°  (decomp.), 
are  described.  C.  H. 


Constitution  of  Thiocarbamide  and  of  Thiuronium  Salts. 
III.  H.  Lecher  and  F.  Heydweiller  (Annalm,  1925,  445, 
77 — 82 ;  cf.  preceding  abstract). — If  Werner’s  structure  (T.,  1912, 
101,  2185)  for  thiocarbamides  is  correct,  a  third  isomeride, 
^NMe 

NMe!C\2,  3,  of  tetramethylthiocarbamide  should  be  obtainable 


by  the  action  of  trimethylamine  on  methylthiocarbamide.  This  has 
not  been  observed.  At  the  ordinary  temperature  no  reaction 
occurs,  and  at  100 — 110°  the  only  product  is  a  little  tetramethyl- 
ammonium  thiocyanate.  This  substance  is  formed  in  larger  amount 
from  trimethylamine  and  methyl  thiocyanate,  and  thus  confirms  the 
thiocyanate  rather  than  the  thiocarbimide  structure  for  the  latter. 


The  formula,  +  |^^2^>C*S,  of  Lecher  and  Heuck  (A.,  1924,  i,  1051) 

is  brought  into  line  with  the  fact  that  many  of  the  AT-alkylated 
thiocarbamides  do  not  show  the  physical  properties  of  internal 
salts,  by  assuming  an  equilibrium  between  the  amphoteric  ionic 

form  and  the  thiocarbamide  form,  ^|2^>C!S.  C.  H. 


Peralkylated  Guanidines.  III.  H.  Lecher  and  F.  Graf 
[in  part  with  F.  Gnadestger]  ( Annalen ,  1925,  445,  61 — 77 ;  cf.  A., 
1924,  i,  1081,  and  preceding  abstracts). — The  dynamic  formula 
suggested  for  thiuronium  salts  is  applied  to  the  guanidinium  ion.  The 
positive  charge  oscillates  amongst  the  three  nitrogen  atoms,  only 
two  of  which  are  thus  at  any  instant  basic  in  character,  the  third 
being  unconcerned  in  the  oscillation.  It  is  to  this  third  nitrogen 
atom  that  hexamethylguanidinium  picrate  owes  its  capacity  for 
combining  with  a  second  molecule  of  picric  acid,  with  sodium 
picrate,  and  with  trinitrobenzene,  through  the  secondary  valencies 
of  the  nitro  group ;  indeed  the  monopicrate  has  probably  the  nature 
of  an  internal  complex  salt  (I).  In  the  search  for  possible  valency 

NMe2 - (N02)3C6H2 

— NMe2\  .  _  I  (I.) 

— NMeJ+0 - 1 

isomerides  amongst  guanidinium  salts,  it  is  found  that  whilst 
hexamethyl-  and  pentamethylethyl-guanidinium  picrates  etc.  are 
single  individuals,  trimethyltriethylguanidinium  picrate  and  chloro- 
platinate  are  apparently  mixtures  of  isomerides. 

The  preparation  of  methylethylamine  and  its  reactions  with 
methyl-  and  ethyl-thiocarbimides  are  described.  Methylation  of 
s.-dimethylthiocarbamide  with  methyl  sulphate  gives  N  :  N'  :  S- tri- 
methyl-i/'-thiocarbamide,  m.  p.  53*5 — 54*5°,  b.  p.  90°/14  mm. 
N  :  N'  :  S-Trimethyl-N -ethyl-if/ -thiocarbamide ,  b.  p.  79 — 80°/18  mm. 
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(corr.),  is  obtained  by  methylation  of  dimethylethylthiocarbamide ; 
methyldiethylthiocarbamide  similarly  gives  N  :  S- dimethyl -N  :  N'- 
diethyl-\b-thiocarbamide ,  b.  p.  80°  (corr.)/13  mm.  The  following 
penta-alkylguanidines  are  described  :  N  :  N'  :  N"  :  N" -tetrametkyU 
N -ethyl-,  b.  p.  6T5 — 63°  (corr.)/13  mm.;  N:N:N ' -trimethyl- 
N"  :  -diethyl-,  b.  p.  71-^-72°/15  mm.;  N  :  N"  :  N " -trimethyl- 
N  :  W-diethyl-,  b.  p.  68 — 69°  (corr.)/12  mm.;  N  :  W-dimethyl- 
N  :  N"  :  W-triethyl-,  b.  p.  80 — 81°  (corr.)/19  mm. 

Hexamethylguanidinium  picrate,  m.  p.  120 — 121°,  forms  molecular 
compounds  with  picric  acid,  m.  p.  68-5 — 71-5° ;  with  sodium  picrate, 
m.  p.  165 — 166-5°,  and  with  1:3:  5-trinitrobenzene,  m.  p.  73-5 — 75°. 
The  chloroplatinate  has  m.  p.  181-5 — 182°  (corr.,  decomp.).  An 
attempt  to  prepare  hexamethylguanidinium  ethoxide  from  the 
chloride  and  sodium  ethoxide  was  unsuccessful. 

Pentamethylethylguanidinium  tri-iodide,  m.  p.  58 — 59-5°,  from  the 
iodide  ( loc .  cit.)  and  iodine  in  methyl  alcohol,  and  picrate,  m.  p. 
96 — 99°  (corr.),  are  described.  N  :  N  :  N' -Trimethyl-W  :  N"  :  N"- 
triethylguanidinium  iodide,  decomp,  without  melting  above  230°,  is 
prepared  by  the  action  of  ethyl  iodide  on  N  :  N  :  A'-trimethyl- 
N"  :  A"-diethylguanidine  or  N  :  N"  :  A^-trimethyl-A  :  A'-diethyl- 
guanidine,  or  of  methyl  iodide  on  N :  N' -dimethyl- N  :N":N"- tri- 
ethylguanidine.  The  tri-iodide,  m.  p.  50 — 54°,  is  not  separated  into 
isomerides  by  fractional  crystallisation,  but  the  picrate  is  at  first 
oily,  and  a  pure  product,  m.  p.  41-5 — 44-5°,  is  obtained  only  with 
difficulty.  The  chloroplatinate,  m.  p.  186-5 — 188-5°  (corr.),  shows 
similar  signs  of  being  a  mixture  of  isomerides.  C.  H. 

Action  of  Pbenylcarbimide  on  Methylcarbamide.  H.  Biltz 
and  A.  Beck  ( Ber 1925,  58,  [5],  2187 — 2190). — Re-examination 
of  the  action  between  phenylcarbimide  and  methylcarbamide 
(Biltz  and  Jeltsch,  A.,  1923,  i,  1074)  has  shown  the  product  of  the 
change  to  be  a  mixture  of  co-phenyl- w-methylbiuret,  m.  p.  133° 
(cf.  Gatewood,  this  vol.,  i,  805),  and  u-phenyl-ms-methylbiuret, 
NHPh'CO'NMe'CO’NHa,  m.  p.  183°;  addition  of  the  phenyl¬ 
carbimide  occurs  mainly  at  the  free  amino  group  of  methylcarbamide, 
to  a  minor  extent  at  the  substituted  amino  group.  Nitrous  acid 
converts  co'-phenyl-co-methylbiuret  into  o-nitroso-o' -phenyl-oi- 
raethylbiuret,  decomp.  126°,  whereas  it  is  without  action  on  co- 
phenyl-ms-methylbiuret.  Methylcarbimide  and  phenylcarbamide 
react  in  a  complex  manner,  as  do  phenylcarbimide  and  ethyl- 
carbamide.  H.  W. 

Decomposition  of  Liquid  Hydrocyanic  Acid.  M.  Walker 
and  D.  N.  Eldred  (Ind.  Eng.  Chem.,  1925,  17,  1074 — 1081). — 
Commercially  pure  liquid  hydrogen  cyanide  maintained  at  50 — 
200  lb.  pressure  by  heating  in  a  bomb,  after  a  period  of  40 — 160  hrs. 
decomposes  with  explosive  violence,  yielding  a  solid  polymeride 
containing  an  excess  of  carbon,  and  ammonia  and  other  gases. 
Decomposition  is  hastened  by  the  presence  of  hydroxyl  ions. 
Accidental  explosions  of  this  substance  stored  in  closed  containers 
are  due  to  the  same  reaction  proceeding  under  conditions  such  that 


i.  1394 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  heat  developed  gradually  is  not  dissipated  by  radiation.  TCf.  B., 
1925,  917.]  C.  I. 

Labile  Prussic  Acid  (isoHydrocyanic  Acid).  C.  J.  Enklaar 
(Bee.  trav.  chim.,  1925,  44,  889 — 890;  cf.  A.,  1923,  ii,  811). — By 
means  of  the  base  mercuric  methyl  hydroxide,  MeHg'OH,  the  exist¬ 
ence  of  two  isomerides  of  hydrocyanic  acid  has  been  demonstrated. 
The  base  (m.  p.  95-5 — 97°)  reacts  with  ordinary  hydrocyanic  acid 
(from  potassium  cyanide  and  dilute  acid)  to  give  mercuric  methyl 
cyanide ,  m.  p.  90°,  which  yields  the  same  hydrocyanic  acid  when 
heated  with  stearic  acid.  Mercuric  methyl  iodide  is  converted 
by  silver  cyanide  in  alcoholic  solution  into  mercuric  methylcarbyl- 
amine,  m.  p.  60°,  which  yields  when  heated  with  stearic  acid  an 
hsohydrocyanic  acid,  since  this  reacts  with  mercuric  methyl  hydroxide 
to  regenerate  the  cyanide  of  m.  p.  60°.  The  cyanide  of  m.  p.  90° 
is  slowly  converted  on  keeping  at  6°  into  its  isomeride  of  lower  m.  p. 
The  new  form  of  hydrocyanic  acid  is  also  obtained  by  the  action 
of  hydrogen  sulphide  on  silver  cyanide,  or,  better,  a  solution  of 
silver  cyanide  in  potassium  cyanide,  on  mercuric  cyanide  and  on 
palladium  cyanide.  Cadmium  and  lead  cyanides,  on  the  other 
hand,  yield  with  hydrogen  sulphide  only  ordinary  hydrocyanic 
acid.  The  isomeric  form  also  results  when  sodium  ferrocyanide 
is  decomposed  by  the  gradual  addition  of  sulphuric  acid. 

G.  M.  B. 

Tin  Dimethyl  Group  and  Some  of  its  Reactions.  C.  A. 

Kraus  and  W.  N.  Greer  (J.  Amer.  Chem.  Soc.,  1925,  47,  2568 — 
2575). — A  number  of  derivatives  of  the  tin  dimethyl  radical  have 
been  prepared  and  the  great  tendency  of  the  tin  atoms  to  form 
chains  has  been  demonstrated.  The  reactions  are  carried  out  in 
liquid  ammonia  solution.  Tin  dimethyl  dibromide  (prepared  by 
the  bromination  of  tin  trimethyl  bromide,  cf.  Kraus  and  Sessions, 
this  vol.,  i,  1253),  on  treatment  with  1  atom  of  sodium  for  each 
atom  of  bromine,  yields  a  polymeride  of  the  tin  dimethyl  radical, 
another  polymeride  being  obtained  by  the  action  of  tin  dimethyl 
dibromide  on  disodium  dimethyl  stannide  (below).  Both  are 
yellow  solids  and  oxidise  readily,  the  latter  being  spontaneously 
inflammable.  When  three  atomic  equivalents  of  sodium  have  been 
added  to  the  tin  dimethyl  dibromide,  disodium  tetramethyldistannane, 
(NaSnMe2)2,  is  formed,  whilst  further  addition  up  to  four  equivalents 
of  sodium  yields  disodium  dimethylstannane.  On  treatment  of 
2  mols.  of  the  latter  with  1  mol.  of  tin  dimethyl  dibromide,  di- 
sodium  hexamethyltristannane  is  produced.  This  on  treatment  with 
ethyl  bromide  yields  hexamethyldiethyltristannane,  and  with  tin 
trimethyl  bromide  yields  dodecamethylpentastannane, 
Me3Sn*[SnMe2]3*SnMe3, 

both  compounds  being  difficultly  volatile  liquids  which  oxidise  in 
the  atmosphere.  On  treatment  of  disodium  dimethylstamiane 
with  methylene  chloride,  the  reaction  2Na2SnMe2+ CH2C12 = 2NaCl  -f- 
(NaSnMe2)2CH2  probably  first  occurs,  whilst  further  addition  of 
methylene  chloride  yields  dimethylmethylenestannane ,  Me2Sn!CH2, 
which  oxidises  slowly  in  air,  is  reactive  towards  halogens,  and  with 
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hydrochloric  acid  yields  tin  trimethyl  chloride  and  tin  dimethyl 
dichloride.  Its  properties  undergo  change  with  time,  probably 
due  to  polymerisation,  the  mol.  wt.  in  benzene  indicating  a  high 
but  varying  degree  of  polymerisation.  J.  W.  B. 

Antimonial  Analogues  of  the  Cacodyl  Series.  G.  T.  Morgan 
and  G.  R.  Davies  (Nature,  1925,  116,  499). — The  thermal  decom¬ 
position  :  SbMe3X2=SbMe2X-fMeX  yields  dimethylstibine  chloride, 
bromide,  and  iodide ;  dimethylstibine  oxide  and  cyanide  have  also 
been  prepared.  Further  demethylation  yields  a  series  of  compounds 
containing  only  one  methyl  group.  A.  A.  E. 


Hydrazine  Carbylamine  Complexes  of  Platinum.  L. 

Tschugaev,  M.  Skanavy-Grigorjeva,  and  A.  Posnjak  (Z. 
anorg.  Chem.,  1925,  148,  37 — 42). — The  complex  compounds  of 
methyl-  and  ethyl-carbylamine  with  platinum  and  hydrazine  are 
of  interest  because,  although  they  contain  two  nuclei,  they  are 
comparatively  stable.  They  are  compounds  of  bivalent  platinum, 
having  a  co-ordination  number  of  six,  and  the  hydrazine  molecule 
occupies  only  one  co-ordination  position.  By  the  action  of  methyl- 
car  bylamine  and  hydrazine  hydrate  on  potassium  chloroplatinate, 
a  red  complex  chloride,  [(MeNC)4*Pt*[N2H3]2*Pt'(CNMe)4]Cl2,8H20, 
is  obtained.  The  corresponding  perchlorate,  iodide,  and  azide  were 
also  prepared.  When  the  red  chloride  is  treated  with  concentrated 


[MeNC 

MeNC 


,pt<NH2.NH^pt< 


MeNC' 
MeNC' 


,HC1 

HC1 


•CNMe ' 
CNMe 


C12,2HC1  or 


-CNMe 

'CNMe 


Cl2 


(i.) 


hydrochloric  acid  a  portion  of  the  methylcar bylamine  is  lost  and  a 
yellow  chloride  (I)  is  obtained.  From  ethylcar bylamine,  the  nitrate, 
chloride,  iodide,  perchlorate,  and  chloroplatinite  of  the  red  series  were 
prepared,  and  the  chloride  of  the  yellow  series.  A.  G. 


Complex  Base  of  Osmium.  L.  Tschugaev  [with  E.  Fritz- 
mann]  ( Z .  anorg.  Chem.,  1925,  148,  65 — 68). — When  sodium  chloro- 
osmate  is  boiled  with  thiocarbamide  in  the  presence  of  a  little 
hydrochloric  acid,  an  intense  red  colour  is  produced ;  this  may  be 
used  as  a  test  for  osmium  and  is  sensitive  to  1  part  of  osmium  in 
100,000  parts  of  water.  By  cooling  and  adding  concentrated 
hydrochloric  acid  and  solid  lithium  chloride,  a  mixture  of  two 
crystalline  substances  is  precipitated.  The  principal  constituent 
is  soluble  in  alcohol  and  is  a  chloride  of  the  constitution 
[Os(NH2-CS-NH2)6]-C13OH 

or  [(NH2-CS-NH2)6Osq|[Os(NH2-CS-NH2)6]C16.  The  freezing-point 

depression  of  water  and  the  electrical  conductivity  correspond  with 
four  ions  per  atom  of  osmium.  A.  G. 
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Structure  of  the  Dihydrobenzenes  and  Some  Related 
Compounds.  C.  W.  A.  Lely  ( Chem .  Weekblad,  1925,  22,  501 — 
507). — On  the  assumption  of  synchronous  rotation  advanced  for 
aromatic  compounds,  the  three  isomeric  dibromocycfohexanes 
should  each  be  capable  of  existence  in  cis  and  trans  forms.  Con¬ 
sideration  of  all  possible  ways  of  removing  hydrogen  bromide 
indicates  that  three  isomeric  dihydrobenzenes  (A1-2,  A1’3,  and 
A1’4)  should  exist;  earlier  results  are  discussed  from  this  point  of 
view,  and  present  theory  is  shown  to  be  inconsistent.  A ^-cyclo- 
Hexadiene  gives  by  addition  of  bromine  the  well-known  dibromide, 
m.  p.  108°;  the  others  give  tetrabromides,  one  of  which  is  solid 
and  the  other  liquid  (Markovnikov,  Annalen,  1898,  302,  30,  31 ; 
Baeyer,  ibid.,  1893,  278,  96,  etc.).  The  properties  of  the  dibromide, 
particularly  its  resistance  to  further  addition,  are  explained  by  the 
triangular  formula  : 


H2 

h2 

/\H 
>|  |-ri2 

-fBr2  pr  /\h 

V  “2;  I11: 

HUH 

Br2 

UH 

The  different  properties  of  the  two  pairs  of  hydrogen  atoms  in 
benzoquinone,  and  of  the  two  pairs  of  chlorine  atoms  in  tetrachloro- 
benzoquinone  are  similarly  quoted  in  support  of  the  triangular 
formula.  S.  I.  L. 

Constitution  of  Benzene  and  Substitution  Processes  in  the 
Benzene  Nucleus.  M.  Giua  and  R.  Petro  nio  (J.  pr.  Chem., 
1925,  [ii],  110,  289 — 308). — The  lability  of  certain  ortho-  and  para- 
substituents  in  polysubstituted  benzene  derivatives  is  discussed  in 

relation  to  the  benzene  nucleus.  The 
observed  phenomena  are  in  accordance 
with  the  annexed  representation  of 
benzene,  in  which  the  difference  be¬ 
tween  the  1  :  4-  and  1  :  3-positions  is 
accentuated,  and  on  which  basis  the 
lability  of  ortho-  and  j>ara-substituents 
can  be  ascribed  to  the  disarrangement 
of  the  symmetrical  valency  system. 
Graphical  representations  of  typical 
derivatives  containing  labile  groups  are 
appended,  for  details  of  which  the 
original  should  be  consulted. 
l-Chloro-2  :  4-dinitrobenzene  reacts  with  cyanamide  in  aqueous- 
alcoholic  solution,  with  formation  of  2  :  4 -dinitrophenylcyanamide, 
yellow,  m.  p.  168 — 169°.  This  yields  a  reddish- violet  solution  in 
fuming  nitric  acid,  the  colour  changing  to  yellowish- red  on  keeping, 
when  the  solution  deposits,  on  dilution,  $-nitro-a.-( 2  :  4- dinitro - 
phenyl)-carbamide  (cf.  Reudler,  A.,  1914,  i,  521),  m.  p.  146 — 147° 
(decomp.).  Alcoholic  hydrogen  chloride  converts  2 : 4-dinitro- 
phenylcyanamide  into  dinitrophenylcarbamide,  m.  p.  178°  (cf. 
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Reudler,  loc.  cit.).  y- Trinitrotoluene  reacts  similarly  with  cyan- 
amide,  with  formation  of  4  :  6-dinitro-m.-tolylcyanamide,  golden- 
yellow,  m.  p.  161 — 162°,  which  can  be  converted  as  above  into 
4 :  6-dinitro-m-tolylcarbamide,  pale  yellow,  m.  p.  205 — 206° 
(decomp.),  and  (3-m'0*o-a-(4 : 6-dinitro-m-tolyl)-carbamide,  flesh- 
coloured,  m.  p.  168 — 169°  (decomp.).  The  action  of  cyanamide 
on  ^-trinitrotoluene  affords  a  yellow  substance,  decomp,  about 
300°,  which,  when  heated  with  concentrated  hydrochloric  acid, 
yields  2  :  4-dinitro-m-tolylcarbamide,  pale  yellow,  m.  p.  224 — 225°, 
with  brown  coloration. 

Picrylsemicarbazide,  yellow,  m.  p.  218 — 219°  (decomp.),  and 
picrylsemioxamazide,  yellow,  m.  p.  249 — 250°  (decomp.),  are 
obtained  by  the  action  of  picryl  chloride  on  semicarbazide  and 
semioxamazide,  respectively,  in  alcoholic  solution  (cf.  Giua,  A., 
1924,  i,  338).  When  (3 -trinitrotoluene  is  warmed  with  benzylidene- 
ethylamine  in  alcoholic  solution,  2  : 4-dinitroethyl-m-toluidine, 
yellow,  m.  p.  68 — 69°,  is  obtained  (cf.  Giua,  A.,  1923,  i,  455). 
y-Trinitrotoluene  affords  similarly  4  :  6-dinitroethyl-m-toluidine, 
yellow,  m.  p.  125 — 126° ;  trinitro-p- xylene  yields  in  the  same  way 
3  :  5-dinitroethyl-p-xylidine,  m.  p.  132 — 133°  (cf.  Blanksma,  A., 
1905,  i,  425),  whilst  2:3:  5-trinitro-p-toluic  acid  gives  3  :  5 -di- 
nitro-2-ethylamino-p-toluic  acid,  pale  yellow,  m.  p.  190 — 191°.  The 
following  compounds,  obtained  analogously  from  (3-  and  y-trinitro- 
toluenes  and  benzylidenealkylamines,  are  described  :  2  :  4 -dinitro- 
n-propyl-m-toluidine,  pale  yellow,  m.  p.  64 — 65° ;  4  :  6 -dinitro- 

n-propyl-m-toluidine,  yellow,  m.  p.  106 — 107° ;  and  4  :  6 -dinitro- 
isoamyl-m-toluidine,  yellow,  m.  p.  87—88°.  4  :  6-Dinitromethyl- 

m-toluidine  has  m.  p.  172 — 173°,  not  165°,  as  previously  reported 
(A.,  1923,  i,  455).  F.  G.  W. 

Nitro  Compounds  with  Special  Reference  to  the  Nitration 
of  m-Chloronitrobenzene  and  p-Chlorotoluene.  H.  H. 

Hodgson  (J.  Soc.  Dyers  and  Col.,  1925,  41,  327— 329).— The 
reaction  conditions  for  the  formation  of  p-chloro-o-  and  -ra-nitro- 
toluene  from  p-chlorotoluene  have  been  examined  with  a  view  to 
the  production  of  a  predominance  of  either  one  of  the  isomerides. 
The  results  of  Holleman  (A.,  1909,  i,  18)  on  the  nitration  of  p-chloro- 
toluene  at  0°  are  not  in  agreement  with  Fry’s  theory  (“  The  Electronic 
Conception  of  Valence  ”),  nor  are  the  expectations  of  this  theory 
satisfied  when  m-chloronitrobenzene  is  nitrated.  Instead  of  a 
mixture  of  chloro-3  :  5-  and  -3  :  4-dinitrobenzenes,  only  the  latter 
was  obtained  on  nitrating  ?n-chloronitrobenzene  under  the  conditions 
employed  in  nitrating  nitrobenzene  to  obtain  m-dinitrobenzene. 
This  on  treatment  with  potassium  hydroxide  should  yield  p-chloro- 
o-nitrophenol  according  to  Fry’s  theory,  whilst  ?7i-chloro-o-nitro- 
phenol  is  the  product  actually  obtained.  p-Chlorotoluene  was 
obtained  from  p-toluidine  in  88 — 89%  yield.  Attention  is  directed 
to  the  contrast  of  this  result  with  that  of  Wynne  (T.,  1892,  61, 
1072)  for  o-chlorotoluene.  p-Chloro-o-  and  -m-nitrotoluenes, 
similarly  prepared  from  the  corresponding  nitrotoluidines,  even 
after  repeated  purifications,  could  not  be  obtained  in  the  purity 
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described  by  Holleman.  The  o-nitro  compound  had  m.  p.  37°  (Holle- 
man,  .38-2°),  the  m-nitro  had  setting  point  4°  (Holleman,  5-8°).  On 
reduction  with  sodium  trisulphide  (cf.  this  vol.,  532,  1104),  the 
o-nitro  compound  gives  ^-chloro-o-toluidine  quantitatively,  whilst 
the  m-nitro  isomeride  gives  £>-thiol-w-toluidine.  Holleman’s  method 
of  nitration  of  p-chlorotoluene  at  0°  was  repeated  and  his  results 
were  confirmed.  The  addition  of  concentrated  sulphuric  acid  to 
the  reaction  medium  favours  the  formation  of  the  o-nitro  isomeride ; 
with  10%  excess  of  nitric  acid  and  five  times  the  weight  of  sulphuric 
acid  (on  the  £>-chlorotoluene),  a  product  was  obtained,  setting  point 
14°,  which  contained  64 — 65%  of  p-chloro-o-nitrotoluene  (Holleman, 
58%).  In  presence  of  acetic  anhydride  and  phosphorus  pentoxide, 
the  proportion  of  Mi-nitro  compound  is  raised  from  42%  to  50%. 

A.  C. 

Dissociation  Constants  of  Organic  Complexes.  H.  Ley 

and  R.  Graf. — (See  ii,  1159.) 

‘ 1 Fluorenone  Hydrate.”  R.  Kuhn  and  A.  Wassermann 
( Ber .,  1925,  58,  [R],  2230 — 2231). — The  compound  described  by 
Schmidt  and  Mezger  (A.,  1907,  i,  43)  as  9  :  9'-dihydroxyfluorene 
(prepared  by  the  action  of  concentrated  hydrochloric  acid  on 
a-9-aeetoxyfluorene)  is  identified  as  9-chlorofluorene,  m.  p.  9T5°. 
a-9-Acetoxyfluorene  is  most  conveniently  prepared  by  the  action 
of  acetic  anhydride  on  9-hydroxyfluorene  dissolved  in  pyridine. 

H.  W. 

Mechanism  of  Substitution  Reactions  in  the  Aromatic 
Nucleus.  V.  E.  de  B.  Babnett,  J.  W.  Cook,  and  M.  A. 
Matthews  ( Rec .  trav.  chim.,  1925,  44,  894 — 899;  cf.  this  vol., 
i,  648,  900). — The  behaviour  of  1  :  5  :  9 - trichloroa nlhracen e  dichloride, 

CgHgCl^Q^Qj^CgHgCl,  m.  p.  162°,  with  a  number  of  reagents, 

chiefly  bases,  is  described.  With  water,  alcohol,  sodium  acetate, 
diethylamine,  and  piperidine  a  meso- substituted  anthrone  deriv- 

ative  of  the  type  C6H3C1<Cqjj-£^C6H3C1  results,  where  X  is  a  group 

introduced  in  place  of  the  chlorine  atom,  whilst  aniline  and  mono- 
or  di-methylaniline  causes  the  re-establishment  of  the  bridge  linking, 

the  products  being  of  the  type  C6H3C1<(V^^>C6H3C1. 

(jA 

1:5:9:  10 -Tetrachloroanthracene,  m.  p.  195°,  obtained  by  the 
action  of  alcoholic  potassium  hydroxide  on  1:5: 9-trichloro- 
anthracene  dichloride,  is  oxidised  by  chromic  acid  to  1  :  5-dichloro- 
anthraquinone.  This  tetrachloroanthracene  is  also  produced  by 
the  action  of  tripropylamine  on  the  dichloride.  1:5:  9-Trichloro- 
anthracene  dichloride  is  converted  by  boiling  in  acetone  solution 
with  water  and  calcium  carbonate  into  1:5:  9-trichloroanthrone 
and  1  :  5-dichloro-9-hydroxyanthrone,  the  latter  being  the  main 
product  if  the  reaction  is  prolonged.  Anhydrous  sodium  acetate 
in  glacial  acetic  acid  furnishes  1  :  5-dichloroanthronyl  acetate,  and 
boiling  absolute  alcohol  gives  1  :  5-dichloroanthronyl  ethyl  ether. 
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m.  p.  159°,  converted  by  hydrogen  chloride  in  alcoholic  solution 
into  1:5:  9-trichloroanthrone.  1  :  5-Dichloro-Q-diethylamino- 
anthrone,  m.  p.  194°,  results  from  the  action  of  diethylamine  on 
the  dichloride  in  benzene  solution,  and  1  :  5-dichloro-9-piperidino- 
anthrone,  m.  p.  239°,  by  a  similar  reaction  using  piperidine,  a  small 
amount  of  1:5:9:  10-tetrachloroanthracene  being  also  formed  in 
each  case.  1  :  o-Dichloro- 9  :  10 -dianilinoanthracene,  m.  p.  254°, 
1  :  5-dichloro-d  :  10-dimethyldianilinoanthracene,  not  melted  at  310°, 
and  1  :  5-dicMoro-9  :  10-tetramethyldianilinoanthracene,  not  melted 
at  300°,  are  produced  by  the  action  at  100°  of  aniline,  methylaniline, 
and  dimethylaniline,  respectively.  The  dichloride  reacts  with 
pyridine  t,o  yield  1:5:  9 -trichloroanthranylpyridinium  chloride, 
yellow  needles  ( picrate ,  m.  p.  253°). 

1:5:  9-Trichloroanthracene  with  bromine  in  carbon  tetrachloride 
solution  yields  either  1:5: 9-trichloro-9-bromoanthracene,  m.  p. 
224°,  or  1  :  5-dichloro-9-bromoanthrone.  G.  M.  B. 

Directive  Influence  of  Substituents  in  the  Benzene  Ring. 
IV.  Partial  Bromination  of  Derivatives  of  Aniline.  A.  W. 

Francis  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2588 — 2596). — In  con¬ 
tinuation  of  previous  investigations  (cf.  Francis,  Hill,  and  Johnston, 
this  vol.,  i,  1141,  1261),  the  partial  bromination  curves  (yields  of 
highest  brominated  product  plotted  against  the  relative  amounts 
of  bromine  solution  added)  of  forty-two  derivatives  of  aniline  have 
been  obtained.  The  mathematical  analyses  of  the  curves  for 
meta  and  para  derivatives  of  aniline  previously  given  (loc.  cit.)  are 
summarised,  and  the  more  complicated  curve  for  ortho  derivatives 
is  worked  out.  Except  for  the  nitroanilines,  the  same  curve  is 
obtained  for  all  m-amino  compounds  (in  which  three  atoms  of 
bromine  are  substituted)  as  for  aniline  itself.  Similarly,  a  second 
curve  is  obtained  for  all  o-substituted  compounds,  and  another  for 
all  ^-substituted  compounds  (in  which  only  two  atoms  of  bromine 
are  substituted),  irrespective  of  the  ra-  or  o  :  p-directing  influence 
of  the  substituent,  indicating  that  although  the  substituent  may 
greatly  affect  the  absolute  velocity  of  bromination,  it  affects  the 
rate  in  each  position  to  the  same  extent,  the  ratios  remaining  un¬ 
changed;  hence  the  directive  influence  must  be  distributed  sym¬ 
metrically  around  the  ring.  The  curve  for  the  m-diamines  is  a 
straight  line  indicating  simultaneous  substitution  of  all  the  bromine. 
In  the  case  of  the  nitroanilines,  the  last  bromination  is  much  slower 
than  the  preceding  ones.  The  stepwise  curve  obtained  for  these 
compounds  is  more  characteristic  of  phenolic  compounds  than  of 
amines.  The  three  nitrophenols,  on  the  other  hand,  have  curves 
of  the  characteristic  amine  type,  the  nitro  group  apparently  revers¬ 
ing  certain  properties  of  the  amino  and  hydroxyl  groups. 

J.  W.  B. 

Velocity  of  Benzylation  of  certain  Amines.  II.  D.  H. 

Peacock  (J.  Chem.  Soc.,  1925,  127,  2177—2180;  cf.  A.,  1924, 
i,  1297  ;  Preston  and  Jones,  T.,  1912,  101,  1931). — The  benzylation 
of  various  bases  takes  place  more  quickly  with  ra-nitrobenzyl 
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chloride  than  with  p-nitrobenzyl  chloride,  which  has  a  lower  energy 
of  activation.  With  benzyl  chloride,  m-nitroaniline  reacts  faster 
than  p-nitroaniline,  and  p-toluidine  faster  than  m-toluidine.  These 
results  agree  with  the  alternate  polarity  hypothesis.  The  effect 
of  concentration  on  the  velocity  coefficient  and  energy  of  activation 
depends  on  the  character  of  the  base  employed ;  with  dimethyl- 
amine,  the  value  of  kx  is  lowered  when  the  concentration  is  in¬ 
creased.  It  is  suggested  that  the  formation  of  a  loose  molecular 
complex  between  the  base  and  the  halogen  compound  precedes 
activation ;  this  would  explain  why  the  nitrobenzyl  chlorides  are 
less  reactive  than  benzyl  chloride.  B.  W.  A. 

Nitration  of  Phthal-  and  Succin-p-tolil.  0.  *L.  Brady, 
W.  G.  E.  Quick,  and  W.  F.  Welling  (J.  Chem.  Soc.,  1925,  127, 
2264 — 2267). — The  nitration  of  succinyl-,  phthalyl-,  3-nitrophthalyl-, 
and  tetrachlorophthalyl-anilide  with  fuming  nitric  acid  yielded 
chiefly  p-nitroaniline ;  the  corresponding  derivatives  of  p-toluidine 
gave  76 — 84%  of  2-nitro-p-toluidine,  the  influence  of  the  acyl 
group  enabling  the  methyl  group  to  take  control.  B.  W.  A. 

Imino-aryl  Ethers.  III.  Molecular  Rearrangement  of 
JV-Phenylbenzimido  Phenyl  Ether.  A.  W.  Chapman  (</.  Chem. 
Soc.,  1925,  127,  1992 — 1998). — On  heating  A-phenylbenzimido 
phenyl  ether  [prepared  similarly  to  A’-phenylbenzimido  m-hydroxy- 
phenyl  ether  (T.,  1922,  121,  1679)]  at  240°  for  1  hr.,  only  un¬ 
changed  material  is  recovered  (cf.  Mumm,  Hesse,  and  Volquartz,  A., 
1915,  i,  244),  but  2  hrs.’  heating  at  270 — 300°  effects  complete 
transformation  into  benzoyldiphenylamine,  without  production 
of  by-products.  By  means  of  the  freezing-point  curve  of  mixtures 
of  the  two  components,  the  progress  of  the  transformation  is  followed, 
and  is  found  to  agree  with  that  required  by  the  unimolecular 
formula ;  k  x  103  at  262°=5-5.  The  velocity  coefficients  at  different 
temperatures  are  recorded,  and  the  mean  temperature  coefficient. 
N -Phenylbenzimido  o-chlorophenyl  ether,  m.  p.  88°,  is  similarly 
converted  into  benzoyl-o-chlorodi'phenylamine,  m.  p.  95 — 96°,  which 
is  also  prepared  by  benzoylation  of  o-ehlorodiphenylamine,  b.  p. 
300 — 303°/753  mm.,  obtained  from  o-chlorophenylanthranilic  acid 
on  heating  at  300 — 320°  for  5  hrs.  (cf.  Ullmann,  A.,  1907,  i,  842). 
Is-Phenylbenzimido  p- chlorophenyl  ether,  m.  p.  92 — 93°,  is  converted 
into  benzoyl-ip-chlorodi'phenylamine,  m.  p.  109 — 110°,  which  is  also 
prepared  by  benzoylation  of  p-chlorodiphenylamine  ( benzoyl - 
m-chlorodi'phenylamine  has  m.  p.  101 — 102°).  It  is  concluded  that 
the  mobile  group  must  have  become  attached  to  the  nitrogen  atom 
by  the  nuclear  carbon  atom  originally  attached  to  the  oxygen. 

The  absence  of  by-products  could'  be  accounted  for  by  regarding 
the  dissociation  as  ionic.  The  specific  conductivity  of  A-phenyl- 
benzimido  phenyl  ether  remains  constant  so  long  as  no  appreciable 
isomeric  change  occurs,  but,  at  a  higher  temperature,  isomeric 
change  and  increase  in  conductivity  occur  simultaneously  and 
finally  the  conductivity  of  benzoyldiphenylamine  is  reached. 
According  to  the  ionic  hypothesis,  reaction  occurs  in  the  following 
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stages,  of  which  the  first,  a  comparatively  slow  change,  gives  the 
unimolecular  character  :  PhC-^Qpj^  — >  PhC^Q^+Ph-—  — > 

PhC^Q^  ~ ”+Ph —  ^  PhC^Q^2.  The  observed  conductivity 

change  is  unlikely  to  be  due  to  a  by-product,  since  different  samples 
of  benzoyldiphenylamine  show  the  same  conductivity. 

N-p -Tolylbenzimido  p -tolyl  ether,  m.  p.  65 — 66°,  is  converted  into 
benzoyldi-p-tolylamine,  m.  p.  124- — 125°  (also  prepared  from  di- 
p-tolylamine).  On  heating  iV-phenylbenzimido  phenyl  ether  and 
A-p-tolylbenzimino  p-tolyl  ether  at  290°,  equimolecular  proportions 
of  benzoyldiphenylamine  and  benzoyldi-p-tolylamine  are  produced, 
but  no  benzoylphenyl- p- tolylamine ,  whence  it  is  concluded  that 
the  isomeric  change  of  an  imino-ether  into  a  substituted  amide  is 
not  ionic  in  character.  F.  M.  H. 

Methylenecitric  Anhydride.  Aniline  Derivatives  of  Citric 
and  Aconitic  Acids.  C.  A.  Natt,  E.  B.  Brown,  and  J.  R.  Bailey. 
—(See  i,  1379.) 

Tenacity  of  Organic  Radicals.  III.  J.  von  Braun,  R. 
Fussganger,  and  M.  Kuhn  ( Annalen ,  1925,  445,  201 — 224;  cf. 
A.,  1924,  i,  632). — Whilst  in  general  the  firmness  with  which 
radicals  so  far  examined  are  attached  to  nitrogen  is  greater  the 
greater  their  mol.  wt.  and  the  more  their  atom  chains  are 
branched,  allyl  and  benzyl  derivatives  show  considerably  less 
tenacity  than  would  be  expected,  and  it  is  suggested  that  this  is 
due  to  the  unsaturated  nature  of  the  group  attached  to  the  end 
carbon  atom,  which  attracts  an  appreciable  proportion  of  the 
affinity  of  this  atom  to  itself,  leaving  correspondingly  less  available 
for  the  linkage  to  nitrogen,  sulphur,  oxygen,  or  halogen.  This 
conclusion  is  supported  by  the  results  of  the  following  investigation 
on  derivatives  containing  the  unsaturated  (or  reactive)  propargyl, 
cyc/opropylmethyl  (“  trimethylenyl  ”),  cycZobutylmethyl  (“  tetra- 
methylenyl  ”),  a-thienylmethyl  (“  a-thenyl  ”),  andfurfuryl  (“  a-furo- 
methyl”)  groups,  the  tenacity  of  the  allyl,  a-thienylmethyl, 
furfuryl,  benzyl,  propargyl  and  cycfopropy  lmethy  1 ,  methyl,  ethyl 
(and  propyl)  and  cycZobutylmethyl,  and  butyl  being  in  this  order, 
in  general  agreement  with  the  known  properties  of  these  radicals. 

Methylaniline  reacts  with  (3-bromoallyl  bromide  at  the  ordinary 
temperature  with  formation  of  methyl -fi-bromoallylaniline,  b.  p. 
136 — 138°/13  mm.  (the  hydrochloride,  picrate,  and  methiodide  are 
oily),  which  when  boiled  with  aqueous-alcoholic  potassium  hydr¬ 
oxide  yields  methylpropargylaniline,  b.  p.  108 — 110°/13  mm.  ( hydro¬ 
chloride ,  m.  p.  142°;  methiodide,  m.  p.  130 — 132°;  picrate,  oily; 
silver  salt,  yellow,  flocculent).  This  reacts  with  cyanogen  bromide 
in  ether  with  formation  of  phenylmethylcyanamide,  m.  p.  28°, 
b.  p.  137°/12  mm.,  and  propargyl  bromide,  the  latter  combining 
with  excess  of  the  original  base  to  form  the  quaternary  phenyl - 
methyldipropargylammonium  bromide,  m.  p.  170°.  Benzylmethyl-$- 
bromocUlylamine,  b.  p.  126 — 130°/15  mm.  ( hydrochloride ,  m.  p.  140°; 
picrate ,  m.  p.  124°;  methiodide,  yellow,  m.  p.  141°),  yields  similarly 
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benzylmethylpropargylamine,  b.  p.  101 — 103°/11  mm.  ( silver  salt, 
orange ;  hydrochloride,  m.  p.  155° ;  picrate,  oily),  which  on  treat¬ 
ment  with  cyanogen  bromide  yields  benzyl  bromide  and  methyl- 
propargylcyanamide,  b.  p.  90°/12  mm.  The  tenacity  of  the  pro- 
pargyl  group  towards  nitrogen  thus  falls  between  that  of  methyl 
and  that  of  benzyl,  whilst  the  non-formation  of  propargylphenol  by 
heating  phenyl  propargyl  ether  (cf.  Powell  and  Adams,  A.,  1920, 
i,  381)  indicates  that  the  propargyl  group  is  more  firmly  attached 
to  oxygen  than  is  the  allyl  group.  CyanocycZopropane  (cf.  Henry, 
Bull.  Acad.  roy.  Bdg.,  1899,  [3],  37,  17 ;  Dalle,  A.,  1902,  i,  525) 
affords,  on  reduction  with  sodium  and  alcohol,  cyclo propylmethyl- 
amine,  the  benzoyl  derivative  of  which,  m.  p.  74 — 75°,  b.  p.  186 — 
187°/11  mm.,  yields,  when  treated  with  phosphorus  tribromide, 
cycZopropylmethyl  bromide  (cf.  Demjanow  and  Dojarenko,  A., 
1908,  i,  156),  together  with  benzonitrile  and  dibromobutanes.  cyclo- 
Propylmethyl  bromide  is  unaffected  when  mixed  rvith  bromine  and 
kept.  Its  pungent  odour  and  destructive  effect  on  the  mucous 
membrane,  as  well  as  the  ease  with  which  it  is  hydrolysed  by  warm 
water,  indicate  the  unsaturated  nature  of  the  cycZopropylmethyl 
group,  and  its  analogy  rather  to  the  allyl  than  to  the  corresponding 
alkyl  group.  On  treatment  with  benzylmethylamine,  cycZopropyl- 
m ethyl  bromide  yields  cyclo propylmethylbenzylmethylamine,  b.  p. 
105 — 106°/11  mm.  ( hydrochloride ,  oily;  picrate,  m.  p.  88°),  which 
affords,  when  treated  with  cyanogen  bromide,  benzyl  bromide  and 
cyclopropylmethylmethylcyanamide,  pale  yellow,  b.  p.  80- — 83°/ll 
mm.  cyclo  Propylmethylmethylaniline,  b.  p.  113 — 114°/12  mm. 
(hydrochloride,  picrate,  and  methiodide,  oily),  obtained  similarly,  is 
converted  by  the  action  of  cyanogen  bromide  into  phenylmethyl- 
cyanamide  and  cycZopropylmethyl  bromide.  Phenyl  cyclopropyl- 
methyl  ether,  m.  p.  214°,  b.  p.  95°/12  mm.,  obtained  by  the  action 
of  cycZopropylmethyl  bromide  on  phenol  in  acetone  solution  in 
presence  of  potassium  carbonate  (cf.  Claisen,  A.,  1913,  i,  1175),  does 
not  undergo  isomerisation  into  the  corresponding  substituted  phenol 
when  heated  in  a  sealed  tube  at  250°.  Interaction  of  ammonium 
thiocyanate  and  cyc/opropylmethyl  bromide  in  aqueous- alcoholic 
solution  affords  cyclo propylmethyl  thiocyanate,  b.  p.  65 — 67°/12  mm., 
which  shows  no  tendency  to  isomerise  to  the  corresponding  thio- 
carbimide.  These  reactions  place  the  tenacity  of  the  cycZopropyl- 
methyl  radical  above  that  of  allyl  and  benzyl  and  below  that  of 
methyl.  Reduction  of  cyc/obutylacetonitrile  with  sodium  and 
alcohol  affords  cyclobutylmethylamine  (cf.  Freund  and  Gudemann, 
A.,  1888,  1271),  the  benzoyl  derivative  of  which,  m.  p.  102°,  b.  p. 
191 — 193°/12  mm.,  yields,  when  treated  with  phosphorus  tribromide, 
cyclo butylmethyl  bromide,  b.  p.  81 — 83°/125  mm.,  d\5  1-360.  This 
is  indifferent  to  bromine,  much  less  readily  hydrolysed  by  water 
than  the  above  corresponding  cycZopropyl  derivative,  and  has  an 
odour  much  less  pungent  than  the  latter  or  allyl  bromide,  but  not 
so  sweet  as  that  of  the  alkyl  bromides.  It  combines  slowly  with 
alcoholic  trimethylamine  with  formation  of  cyclo butylmethyltrimethyl- 
ammonium  bromide,  hygroscopic,  m.  p.  214°,  and  condenses  with 
methylaniline  to  form  cyclobv tylmethylmethylaniline,  b.  p.  135°/12 
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mm.  ( hydrochloride ,  picrate,  and  methiodide,  oily;  chloroplatinate, 
ochre-yellow,  decomp.  178°).  The  latter  reacts  writh  cyanogen 
bromide  to  form  phenylcyclobutylmethylcyanamide,  b.  p.  158 — 160°. 
cyc\oButylmethyl-n-butylaniline,  pale  yellow,  b.  p.  161 — 162°/13  mm. 
(hydrochloride,  oily;  picrate,  orange,  m.  p.  128°),  yields  similarly 
phenyl-n-butylcyanamide,  b.  p.  165 — 168°/13  mm.  These  reactions 
place  the  tenacity  of  the  cycZobutylmethyl  radical  between  that  of 
methyl  and  that  of  butyl,  a -Thienylmethyl  bromide,  b.  p.  80 — 82°/ 
150  mm.,  is  obtained  in  90%  yield  by  the  action  of  phosphorus 
tribromide  on  the  corresponding  alcohol  in  cold  chloroform  solution. 
Its  odour  is  slightly  less  irritant  than  that  of  benzyl  bromide, 
whilst  it  resembles  furfuryl  bromide  in  its  lack  of  stability,  as  it 
becomes  deeply  coloured  when  kept  more  than  24  hrs.,  evolving 
hydrogen  bromide  and  finally  being  transformed  into  a  dark  resin. 
It  is  readily  hydrolysed  by  water,  and  is  rapidly  converted  by  the 
action  of  trimethylamine  into  oL-thienylmethyltrimethylammonium 
bromide,  very  hygroscopic,  m.  p.  172°.  By  reaction  with  benzyl- 
methylamine,  it  yields  cc-thienyhnethylbenzylmethylamine,  b.  p.  148 — 
152°/12  mm.  ( picrate ,  m.  p.  95°  after  sintering  at  92° ;  methiodide, 
m.  p.  165°),  which,  on  treatment  with  cyanogen  bromide,  affords 
a-thienylmethyl  bromide,  identified  by  conversion  into  cc-thienyl- 
methyltrimethylammonium  chloroplatinate,  yellow,  decomp,  at  179° 
after  turning  grey  at  155°.  ct-Thienylmethylallylaniline,  b.  p.  161 — 
165°/10  mm.  ( hydrochloride ,  oily;  picrate,  m.  p.  124 — 125°), 
obtained  similarly,  yields  allyl  bromide  when  treated  with  cyanogen 
bromide.  a-Thienylmethyl  bromide  reacts  with  ammonium  thio¬ 
cyanate  in  aqueous  alcohol,  with  formation  of  <x-thienylmethylthio- 
carbimide,  b.  p.  141 — 142°/20  mm.,  which  reacts  with  aniline  with 
formation  of  phenyl- a-thienylmethylcarbamide,  m.  p.  123°.  The 
analogy  between  the  allyl  and  a-thienylmethyl  radicals  is  thus 
established  (cf.  A.,  1923,  i,  1193),  as  wTell  as  the  position  of  the 
latter  slightly  higher  than  allyl  in  the  tenacity  series.  Furfuryl - 
benzylmethylamine,  b.  p.  131 — 133°/13  mm.  ( hydrochloride  and 
picrate,  oily;  methiodide,  m.  p.  135°),  obtained  by  the  action  of 
benzyl  chloride  on  furfurylmethylamine,  affords,  on  treatment 
with  cyanogen  bromide,  the  very  unstable  furfuryl  bromide  (identified 
by  conversion  into  the  quaternary  salt  by  the  action  of  trimethyl¬ 
amine),  indicating  the  smaller  tenacity  of  the  furfuryl  group  towards 
nitrogen,  as  compared  with  benzyl,  a -Thienylmethylfurfuryl- 
methylamine,  b.  p.  132 — 135°/14  mm.  ( picrate ,  m.  p.  78° ;  meth¬ 
iodide,  m.  p.  110°),  obtained  by  treating  furfurylmethylamine  with 
a-thienylmethyl  bromide,  yields  a-thienylmethyl  bromide  on  treat¬ 
ment  with  cyanogen  bromide,  thus  placing  the  furfuryl  group  above 
the  a-thienylmethyl  group  in  the  tenacity  series.  F.  G.  W. 

Aluminium  Oxide  as  a  Condensing  Agent  and  the  Role  of 
Carriers  in  Catalysis.  K.  W.  Rosenmund  and  A.  Joithe 
( Ber .,  1925,  58,  [2?],  2054 — 2058). — In  solvents  of  high  b.  p.  such 
as  nitrobenzene  or  tetrahydronaphthalene,  benzyl  alcohol  is  con¬ 
verted  by  ammonia  in  the  presence  of  aluminium  oxide  into  a 
mixture  of  mono-,  di-,  and  tri-benzylamine.  The  catalyst  is  pre- 
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pared  by  heating  aluminium  hydroxide  at  400° ;  technical  aluminium 
oxide  is  not  uniform  in  its  action.  The  quantity  of  aluminium 
oxide  used  has  a  very  marked  influence  on  the  yield ;  its  catalytic 
action  at  the  relatively  low  temperature  is  not  completely  unfolded, 
since  decomposition  of  the  hydrate  after  attainment  of  equilibrium 
is  slow.  For  the  same  reason,  increase  in  the  pressure  of  ammonia 
accelerates  the  change  only  until  the  aluminium  oxide  has  attained 
equilibrium  with  the  hydrate.  Thorium  dioxide,  prepared  from 
the  oxalate  at  400°,  causes  more  vigorous  evolution  of  water  in 
the  above  reaction  than  does  aluminium  oxide,  but  the  main 
product  is  dibenzyl  ether,  only  about  8%  of  mixed  bases  being 
obtained.  Benzyl  alcohol  and  aniline  in  the  presence  of  aluminium 
oxide  and  tetrahydronaphthalene  afford  benzylaniline  in  81%  yield. 

H.  W. 

Stereochemistry  of  Aromatic  Compounds.  Isomerism  of 
the  9-Aminofluorenes.  R.  Kuhn  and  P.  Jacob  (Ber.,  1925, 
58,  [15],  2232 ;  cf.  this  vol.,  i,  1260). — Kerp’s  9-aminofluorene,  m.  p. 
161°  (A.,  1896,  i,  239),  is  identified,  not  as  y-9-fluorylcarbamic  acid 
(Kuhn  and  Jacob,  loc.  cit.),  but  as  y-9-aminofluorene  acetate.  The 
unstable  y-9-aminofluorene  has  m.  p.  46 — 46-5°,  which  rapidly  rises 
when  the  compound  is  preserved  in  a  desiccator. 

The  possibility  of  cis-trans  isomerism  in  the  naphth-  and  iso- 
naphth-thioxin  group  is  suggested.  H.  W. 

Transformations  of  Benzyl  Ethers.  II.  P.  Schorigin  {Ber., 
1925,  58,  [15],  2028 — 2036;  cf.  A.,  1924,  i,  1188). — The  previous 
conclusion  that  the  transformation  of  ethers  into  carbinols  under 
the  influence  of  sodium  is  peculiar  to  such  compounds  as  contain 
the  benzyl  group  is  confirmed ;  the  change  is  ascribed  to  the  relative 
feebleness  of  the  bond  between  the  benzyl  group  and  oxygen. 
p-Tolyl  benzyl  ether  decomposes  in  the  presence  of  sodium  wire 
at  100°  in  two  directions,  yielding  toluene  and  p-cresol,  and  phenyl- 
p-tolylcarbinol,  m.  p.  53- — 54°.  cyclo Hexyl  benzyl  ether,  b.  p.  146°/ 
17  mm.,  df  0-9856,  prepared  from  cycZohexanol,  sodium,  and  benzyl 
chloride  in  the  presence  of  benzene,  affords  a  little  toluene  and 
cycZohexylphenylcarbinol,  m.  p.  50—51°.  Dibenzyl  ether  yields 
toluene,  benzyl  alcohol,  phenylbenzylcarbinol,  m.  p.  62 — 63°, 
benzoic  acid,  and,  probably,  stilbene.  Somewhat  unexpectedly, 
o-tolyl  benzyl  ether  is  transformed  into  toluene,  o-cresol,  and  o-hydr- 
oxydibenzyl,  m.  p.  84 — 85°  ( Q-benzyl-o-cresol ,  prepared  for  purposes 
of  comparison  from  sodium  o-tolyloxide  and  benzyl  chloride  in 
boiling  toluene,  has  b.  p.  187 — 188°/15  mm.,  m.  p.  51 — 52°). 
4-m -Xylyl  benzyl  ether,  b.  p.  186 — 187°  (corr.)/18  mm.,  d]° 
1-0455,  is  converted  by  sodium  into  toluene,  xylene,  m- 4- 
xylenol,  and  6-hydroxy-3-methyldibenzyl  (characterised  as  the 
phenylurethane,  m.  p.  114 — 115°).  Phenyl  o-tolyl  ether  affords 
benzene,  toluene,  phenol,  and  o-cresol,  the  fission  proceeding 
mainly  in  such  direction  as  to  give  phenol ;  isomerisation  is  not 
observed.  Decomposition  of  o-tolyl  ethyl  ether  at  260°  gives 
mainly  o-cresol,  ethylene,  and  ethane ;  toluene  or  a  transformation 
product  does  not  appear  to  be  formed.  Phenyl  [3-phenylethyl 
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ether,  b.  p.  180°/22  mm.,  df  1-0501,  prepared  from  potassium  phen- 
oxide  and  (3-phenylethyl  chloride  in  the  presence  of  alcohol,  is 
converted  exclusively  into  ethylbenzene  and  phenol. 

Phenyl  benzyl  sulphide,  m.  p.  41-5 — 42°,  b.  p.  197°  (corr.)/27  mm., 
prepared  in  90%  yield  from  thiophenol,  potassium  hydroxide,  and 
benzyl  chloride  in  the  presence  of  alcohol,  is  converted  by  sodium 
into  toluene  and  thiophenol;  benzyl  thioethers  do  not  therefore 
appear  capable  of  isomerisation  to  thiocarbinols.  H.  W. 

Syntheses  in  the  Aliphatic-aromatic  Series.  XVI. 
Chlorinated  Amines  and  Amino-acids.  J.  von  Braun  and  H. 
Reich  ( Annalen ,  1925,  445,  225 — 246). — When  phenyl  benzyl  ether 
is  heated  with  5  parts  of  38%  hydrochloric  acid  in  a  sealed  tube 
at  100°  for  several  hours,  4-hydroxydiphenylmethane,  m.  p.  84°, 
and  probably  the  2-hydroxy  isomeride,  together  with  2  :  4:-dibenzyl- 
phenol,  b.  p.  253 — 255°/12  mm.,  are  obtained  (cf.  Sintenis,  Annalen, 
1872,  111,  329),  the  formation  of  benzyl  chloride  not  being  observed. 
The  same  products  are  obtained  similarly  from  a  mixture  of  benzyl 
chloride  and  phenol,  p -Tolyl  benzyl  ether,  b.  p.  165°/12  mm.,  benzyl 
cc-naphthyl  ether,  m.  p.  61°,  b.  p.  200°/12  mm.,  benzyl  (3- naphthyl 
ether,  m.  p.  95°,  and  p-diphenoxymethylbenzene,  C6H4(CH2*OPh)2, 
m.  p.  142°,  behave  analogously,  chlorinated  derivatives  not  being 
obtained  in  any  case,  p -Phenoxymethylbenzonitrile, 
PhO-CH2-C6H4-CN, 

m.  p.  65°,  b.  p.  205°/12  mm.,  obtained  by  the  action  of  sodium 
phenoxide  on  p-bromomethylbenzonitrile  (cf.  Banse,  A.,  1894, 
i,  574),  is  reduced  by  hydrogen  under  pressure  at  120°  in  presence 
of  nickel  in  decalin  solution,  to  benzyl  p-phenoxymethylamine,  m.  p. 
about  78°,  indefinite  owing  to  absorption  of  atmospheric  carbon 
dioxide  ( benzoyl  derivative,  m.  p.  116°;  hydrochloride,  m.  p.  260°; 
picrate,  m.  p.  197°),  together  with  di-p-phenoxymethylbenzylamine , 
decomp,  on  distillation.  p-Phenoxymethylbenzyl  alcohol,  m.  p.  106°, 
b.  p.  215 — 220°/12  mm.,  and  p -phenoxymethylbenzyl  bromide,  b.  p. 
210°/13  mm.,  lachrymatory,  are  described  (cf.  von  Braun  and 
Zobel,  A.,  1923,  i,  1199).  Treatment  of  the  p-phenoxymethyl- 
benzylamine  with  fuming  hydrochloric  or  hydrobromic  acid  at  130° 
affords  a  phenolic  base,  C14H32ON,  halogen  derivatives  not  being 
obtained,  p -Ethoxy  methylbenzonitrile,  b.  p.  135°/13  mm.  (cf.  von 
Braun  and  Zobel,  A.,  1923,  i,  371),  is  reduced  similarly  to  p -ethoxy- 
methylbenzylamine,  b.  p.  135°/13  mm.,  a  strong  base  ( hydrochloride , 
hygroscopic,  m.  p.  235° ;  picrate,  m.  p.  150°),  and  di-p-ethoxy- 
methylbenzylamine,  b.  p.  255°/12  mm.  ( hydrochloride ,  m.  p.  226°; 
picrate,  m.  p.  152°  ;  nitroso  and  benzoyl  compounds,  oily),  p -Ethoxy- 
methylbenzyl  alcohol,  b.  p.  152°/13  mm.,  p -ethoxymethylbenzyl  bromide, 
b.  p.  148°/13  mm.,  and  p-ethoxymethylphenylacetonitrile,  b.  p. 
165°/12  mm.,  were  prepared.  The  last-named  yields,  on  reduction 
as  above,  (3-p -ethoxy methylphenylethylamine,  b.  p.  145 — 147°/13  mm. 
{hydrochloride,  m.  p.  180°;  picrate,  m.  p.  130°),  and  di -(fi-p- ethoxy - 
methylphenylethyl)amine,  b.  p.  270 — 275°/13  mm.  ( hydrochloride , 
m.  p.  250°;  nitroso  compound,  m.  p.  58°).  Whilst  treatment  of 
the  above  p-ethoxymethylbenzylamine  and  p-ethoxvmethylphenyl- 
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ethylamine  with  hydrochloric  acid  under  pressure  above  100°  leads 
to  deep-seated  decomposition,  smooth  reaction  is  obtained  by 
passing  dry  hydrogen  chloride  through  boiling  alcoholic  solutions 
of  the  bases.  The  former  base  is  thus  converted  into  p-chloro- 
methylbenzylamine  hydrochloride,  m.  p.  not  below  300°  ( chloroplatinate , 
ochre-yellow,  m.  p.  226° ;  picrate,  m.  p.  185°),  the  phenylethylamine 
yielding  similarly  p-p -chloromethylphenylethylamine  hydrochloride, 
m.  p.  not  below  300°  ( chloroplatinate ,  m.  p.  not  below  300° ;  picrate , 
m.  p.  145°).  The  free  bases  change,  on  isolation,  into  viscous, 
halogen-free,  non-purifiable  oils,  resembling  the  analogous  trans¬ 
formation  product  derived  from  £-heptylamine  (cf.  von  Braun  and 
Muller,  A.,  1907,  i,  28).  The  following  meta  derivatives,  obtained 
similarly,  are  described :  m-bromomethylbenzonitrile,  m.  p.  93° ; 
m-phenoxymethylbenzonitrile,  m.  p.  51°,  b.  p.  183 — 185°/12  mm. ; 
m -phenoxymethylbenzylamine,  b.  p.  220°/16  mm.  ( hydrochloride , 
m.  p.  170°;  picrate,  m.  p.  170°),  affording,  on  treatment  with 
aqueous  sodium  hydroxide,  the  phenolic  base, 

C6H4(OH)-CH2-C6H4-CH2-NH2 

( platinum  salt,  decomp.  197°) ;  di-m-phenoxymethylbenzylaynine, 
b.  p.  290°/16  mm. ;  m-ethoxymethylbenzonitrile,  b.  p.  133°/12  mm. ; 
m-ethoxymethylbenzylamine,  b.  p.  150 — 152°/15  mm.  ( hydrochloride , 
m.  p.  156°;  picrate,  m.  p.  131°);  m -ethoxymethylbenzyl  alcohol, 
b.  p.  140— 142°/11  mm.;  di-m-ethoxymethylbenzylamine,  b.  p. 
250°/14  mm.  ( picrate ,  m.  p.  212°) ;  m -ethoxymethylbenzyl  bromide, 
b.  p.  140 — 145°/12  mm. ;  m- ethoxy methylphenylacetonitrile,  b.  p. 
155°/11  mm. ;  p-m -ethoxymethylphenylethylamine,  b.  p.  145°/11  mm. 
(hydrochloride,  m.  p.  107°;  picrate,  m.  p.  182°);  di-($-m-ethoxy- 
methylphenylethyl)amine,  b.  p.  240— 245°/ll  mm.  (hydrochloride, 
m.  p.  135°) ;  m -chloromethylbenzylamine  hydrochloride,  m.  p.  169° 
(chloroplatinate,  m.  p.  219°;  picrate,  m.  p.  173°),  and  p-m -chloro¬ 
methylphenylethylamine  hydrochloride,  decomp.  177°  (picrate,  m.  p. 
172°). 

The  benzoyl  derivative,  m.  p.  92°,  of  the  above  ra-chloromethyl- 
benzylamine  affords,  on  treatment  with  aqueous-alcoholic  potassium 
cyanide,  the  corresponding  benz-m-cyanomethylbenzylamide,  m.  p. 
89°,  which,  on  hydrolysis  with  concentrated  hydrochloric  acid  at 
115°,  yields  the  hydrochloride  of  p-m -aminoethylphenylacetic  acid, 
m.  p.  165°,  the  free  acid,  m.  p.  210°,  being  obtained  from  the  salt 
by  the  action  of  silver  oxide.  When  heated,  the  acid  chars,  lactam 
formation  not  being  observed. 

Reduction  of  o-ethoxymethylphenylacetonitrile  (cf.  A.,  1923, 
i,  371)  affords  P-o -ethoxymethylphenylethylamine,  b.  p.  140°/11  mm. 
(hydrochloride,  hygroscopic,  m.  p.  117°;  picrate,  reddish-yellow, 
m.  p.  163°),  and  di-($-o-  ethoxy  m  ethylphenylethyl  )amine,  b.  p.  250°/ 
11  mm.,  the  salts  of  which  are  oily.  o-Phenoxymethylbenzylamine 
yields,  when  treated  above  100°  with  hydrochloric  or  hydrobromic 
acid,  a  phenolic  base,  C14H25ON,  m.  p.  158 — 159°,  b.  p.  225 — 
235°/14  mm.  with  slight  decomposition,  which,  on  exhaustive 
methylation,  affords  the  methiodide,  C18H24ONI,  m.  p.  181 — 183°. 

-Chloromethylbenzylamine  hydrochloride,  m.  p.  222°  (chloroplatinate, 
m.  p.  218°;  picrate,  m.  p.  187°),  and  P-o -chloromethylphenylethyl- 
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amine  hydrochloride,  m.  p.  209°  (p -nilrobenzoyl  derivative,  m.  p. 
120 — 121°),  are  described.  Treatment  of  di-(p-ra-ethoxymethyl- 
phenylethyl)amine  with  hydrochloric  acid  affords  di-($-m-chloro- 
methylphenylethyl)amine  hydrochloride,  m.  p.  220°  ( benzoyl  deriv¬ 
ative,  m.  p.  95°).  Di-($-o-chloromethylphenylethyl)amine  hydro¬ 
chloride,  m.  p.  154°,  is  obtained  similarly.  The  similar  action  of 
hydrochloric  acid  on  di-o-ethoxymethylbenzylamine  affords  the 
hydrochloride  of  the  corresponding  primary  chloroamine,  together 


with  o -chloromethylbenzyl  chloride. 

Benzoylation  of  o-chloromethylbenzylamine  affords  the  corre¬ 
sponding  benz-o-chloromethylbenzylamide,  m.  p.  119°,  which  reacts 
with  aqueous-alcoholic  potassium  cyanide  to  form  the  corresponding 
cyano  derivative,  m.  p.  135°.  This  is  hydrolysed  by  hydrochloric 
acid  at  115°  to  o -aminomethylphenylacetic  acid,  decomp.  202°  (hydro¬ 
chloride,  m.  p.  154°;  hydrochloride  of  the  ethyl  ester,  m.  p.  167°). 
When  heated  at  160—170°  under  reduced  pressure,  the  acid  decom- 

CH  -CO 

poses  with  formation  of  the  corresponding  lactam,  CgH^  2  i 

L/iXg'-lN  -H 


(“  benzopiperidone  ”),  m.  p.  150°,  which  can  be  recrystallised  un¬ 
changed  from  hot  aqueous  sodium  hydroxide  or  hydrochloric  acid, 
but  yields,  on  long  boiling  with  the  latter  reagent,  the  above  ester 
hydrochloride.  Benz-$-o-cyanomethylphenylethylamide,  b.  p.  290 — 
300°/12  mm.,  affords  similarly,  on  hydrolysis  with  hydrochloric 
acid,  o -aminoethylphenylacetic  acid,  decomp.  228°  (hydrochloride, 
m.  p.  218°),  which  decomposes  below  200°  when  heated  under 
12  mm.  pressure,  with  formation  of  the  corresponding  lactam,  m.  p. 
159°.  o-y-Chloropropylbenzonitrile  (cf.  von  Braun  and  Bartsch, 
A.,  1913,  i,  197)  reacts  with  potassium  phthalimide  at  200°,  giving 
the  corresponding  phthalimido  derivative,  m.  p.  138°,  which  is 
hydrolysed  by  hydrochloric  acid  at  150°  with  formation  of  o -y-amino- 
propylbenzoic  acid,  m.  p.  213 — 214°.  Lactamisation  of  this  acid 
begins  when  its  aqueous  solution  is  evaporated,  but  is  only  com¬ 
pleted  by  heating  the  acid  at  195°  under  a  pressure  of  15  mm.,  at 
which  temperature  the  lactam,  m.  p.  100°,  distils.  F.  G.  W. 


Derivatives  of  ar-Tetrahydro-p-naphthol.  Chemische 
Fabrik  von  Heyden  Akt.-Ges.  (D.R.-P.  414261 ;  from  Chem. 
Zentr.,  1925,  ii,  615). — ar-Tetrahydro- p-naphthol  and  benzene- 
sulphochloride  in  pyridine  yield  ar -tetrahydro-^-naphthyl  benzene- 
sulphonate,  m.  p.  95°;  av-tetrahydro- [i-naphthyl  p-toluenesulphonate, 
m.  p.  79 — 80°,  is  similarly  obtained.  Dimethylaniline  and  carbonyl 
chloride  in  benzene  followed  by  treatment  with  ammonia  give 
ar -tetrahydro-fi-naphthyl  carbamate,  m.  p.  150°;  carbonyl  chloride 
alone  in  dilute  sodium  hydroxide  yields  the  carbonate,  m.  p.  119°. 
The  p -nitrobenzoate  has  m.  p.  113°,  and  the  p -aminobenzoate,  m.  p. 
154°.  Fusion  with  salicylic  acid  at  160°  followed  by  treatment 
with  phosphoryl  chloride  at  130°  yields  ar -tetrahydro- ^-naphthyl 
salicylate,  m.  p.  55°,  which  has  therapeutic  properties.  R.  B. 


New  Hydroxyurethanes  and  Chromoisomeric  Silver  Salts 
of  their  Acyl  Derivatives.  III.  R.  E.  Oesper  and  W.  Broker 
( J .  Amer.  Chem.  Soc.,  1925,  47,  2606 — 2608). — The  study  of  the 
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chromoisomeric  silver  salts  of  the  benzoyl  esters  of  aliphatic 
carbalkyloxyhydroxamic  acids  (cf.  Oesper  and  Cook,  this  vol.,  i, 
523)  has  been  extended  to  analogous  aromatic  acids.  In  all  cases, 
the  silver  is  directly  united  to  the  nitrogen,  since  hydrolysis  of  the 
product  obtained  by  the  interaction  with  alkyl  iodides  yields  (J-sub- 
stituted  hydroxylamines.  The  following  compounds  were  prepared 
by  the  methods  previously  described  ( loc .  cit.),  but  improved  yields 
of  the  benzoyl  esters  are  obtained  by  refluxing  ethereal  solutions 
of  the  hydroxamic  acid  and  benzoyl  chloride  in  the  presence  of  the 
equivalent  quantity  of  potassium  carbonate  :  carbophenoxy hydr¬ 
oxamic  acid,  m.  p.  102-5°  [benzoyl  ester,  m.  p.  105-5°,  giving  silver 
salt,  m.  p.  150 — 155°  (decomp.),  white  and  yellow  forms,  and 
N -ethyl  derivative,  m.  p.  45°] ;  o-,  m-,  and  p -carbotolyloxyhydroxamic 
acid,  m.  p.  116°,  67-5°,  and  99°,  respectively  ( benzoyl  esters,  m.  p. 
76-5°,  102-5°,  and  92°,  respectively,  giving  white  silver  salts  and 
N -ethyl  derivatives,  oils ;  dibenzoyl  ester  of  the  o-  and  p-compounds, 
m.  p.  54-5°  and  90°,  respectively) ;  carbo-o-  and  -p-chlorophenyl- 
hydroxamic  acid,  m.  p.  127°  and  119°,  respectively  (i benzoyl  ester  of 
p-compound,  m.  p.  100°) ;  carbo-m-nitrophenoxyhydroxamic  acid, 
m.  p.  130-5°  ( benzoyl  ester,  m.  p.  99°).  J.  W.  B. 

Chlorocarbonates  [Chloroformates]  Derived  from  Arom¬ 
atic  and  Dihydric  Alcohols.  R.  E.  Oesper,  W.  Broker, 
and  W.  A.  Cook  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2609 — 2610). — 
A  large  number  of  chloroformates  have  been  prepared  by  the  action 
of  alcohols  on  the  additive  product  of  carbonyl  chloride  and  anti- 
pyrine  (D.R.-PP.  117624,  118536,  118537)  or  by  addition  of  a  base 
to  a  non-aqueous  solution  of  carbonyl  chloride  and  the  alcohol 
(cf.  D.R.-P.  251805,  A.,  1913,  i,  5).  In  the  former  case,  the  yields 
range  only  from  40%  to  60%  and  in  the  latter  from  75%  upwards, 
dialky lated  anilines  being  especially  trustworthy.  The  method  is 
applicable  to  dihydric  alcohols.  The  following  new  compounds  are 
obtained:  o-  and  p -chlorophenyl  chloroformate,  b.  p.  113°/27  mm. 
and  114°/20  mm.,  respectively;  o -chlorophenyl  carbamate,  m.  p. 
142° ;  m-nitro phenyl  chloroformate,  b.  p.  158°/18  mm. ;  m-nitro- 
phenyl  carbonate,  m.  p.  168-5°;  a-naphthyl  chloroformate,  b.  p.  132°/ 
15  mm.;  ethylene  dichloroformate,  b.  p.  122°/37  mm.,  carbamate, 
m.  p.  165°  (Gattermann,  A.,  1888,  574,  gives  147 — 149°);  trimethyl¬ 
ene  dichloroformate,  b.  p.  122°/37  mm.  ( carbamate ,  m.  p.  167°) ; 
m -phenylene  dichloroformate,  m.  p.  100° ;  o-tolyl  carbamate,  m.  p. 
160°.  J.  W.  B. 

Nitrosation  of  Phenols.  II.  Nitrosation  of  3-Bromo-, 
2-Bromo-,  3-Iodo-,  and  2-Iodo-phenol.  Evidence  for  the 
Nitroso  Formula  of  4-Nitrosophenol.  H.  H.  Hodgson  and 
F.  H.  Moore  (J.  Chem.  Soc.,  1925,  127,  2260—2264;  cf.  T.,  1923, 
123, 2499). — Nitrosation  of  3-bromophenol  yielded  3-bromoA-nitroso- 
phenol,  m.  p.  139°  (decomp.),  which  in  any  solvent  except  ether 
formed  3-bromo-p-benzoquinoneA-oxime,  orange,  m.  p.  188° 
(decomp.) ;  acidification  of  a  cold  alkali  solution  of  this  compound 
produced  the  pale  yellow  geometrical  isomeride,  m.  p.  189 — 190°, 
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crystallisation  of  which  from  dilute  hydrochloric  acid  caused  recon¬ 
version  into  the  orange  isomeride.  2-Bromo-4-nitrosophenol,  m.  p. 
150°,  did  not  form  a  quinoneoxime,  whereas  3-iodo-p-benzoquinone- 
4-oxime  (deep  yellow  syn- form  and  straw-coloured  anti-iorm, 
decomp.  185 — 195°)  was  unobtainable  in  the  nitroso  modification. 
2-1  odo-4-nitrosophenol,  decomp.  152°,  was  obtained  by  a  special 
method;  no  quinoneoxime  was  formed.  Oxidation  to  the  corre¬ 
sponding  halogenated  nitrophenols  established  the  4-positions  of 
the  nitroso  groups,  and  the  lower  m.  p.  of  the  true  nitroso 
compounds  distinguish  them  from  the  quinoneoximes.  A  very 
pure  specimen  of  nitrosophenol  was  prepared,  having  m.  p.  133°. 

B.  W.  A. 

Nitration  Products  of  o'-Nitrotoluene-p'-sulpho-p-phenet- 
idide.  F.  Reverdin  ( Helv .  Chim.  Acta,  1925,  8,  602 — 608  ;  cf. 
A.,  1922,  i,  537). — Nitration  of  o'-nitrotoluene-p'-sulpho-p-phenet- 
idide,  m.  p.  129 — 130°,  with  nitric  acid,  d  U4,  in  acetic  acid  (or 
nitric  acid  d  1*18  in  alcoholic  solution)  yields  3-nitro-o' -nitrotoluene- 
p' -sulpho-p-phenetidide,  m.  p.  135 — 136°  (hydrolysed  to  3-nitro- 
p-aminophenol),  together  with  3  : 5-dinitro-o'-nitrotoluene-p'-sulpho- 
p-phenetidide,  m.  p.  163°  (cf.  Reverdin  and  Fiirstenberg,  A.,  1913, 
i,  850),  which  is  also  obtained  by  the  action  of  nitric  acid,  d  1*15, 
on  the  mononitro  compound  in  acetic  acid  solution.  Under 
described  conditions  in  the  absence  of  acetic  acid  and  employing 
nitric  acid,  d  1-5,  the  mononitro  compound  is  converted  into  2  :  3- 
dinitro-o' -nitrotoluene-p’ -sulpho-p-phenetidide,  m.  p.  163°  (mixed 
m.  p.  with  the  3  :  5-compound  144°),  which  by  the  action  of  nitric 
acid,  d  1-4,  readily  yields  2:3:  5-trinitro-o' -nitrotoluene-p' -sulpho- 
-p-phenetidide,  m.  p.  233 — 234°  (decomp.).  The  orientation  of  each 
derivative  is  established  by  hydrolysis  to  the  corresponding  nitro- 
p- phene  tidide.  With  ammonia,  diethylamine,  and  aniline  at  about 
30°,  the  2  :  3-dinitro  compound  yields  unstable  additive  compounds, 
difficult  to  isolate  in  the  pure  state;  the  first  two  have  m.  p.  175° 
and  174°,  respectively.  Similarly,  the  2:3:  5-trinitro  compound 
yields  compounds,  m.  p.  below  100°  (decomp.  110°),  141°,  155 — 
158°,  respectively.  Aniline  at  95°  reacts,  yielding  2-nitro-3-anilino- 
o' -nitrotoluene-p' -sulpho-p-phenetidide,  m.  p.  142°  (-j-1  mol.  of  acetic 
acid  of  crystallisation,  m.  p.  126°),  and  3 : 5-dinitro-2-anilino- 
o' -nitrotoluene-p' -sulpho-p-phenetidide,  m.  p.  198°.  J.  W.  B. 

Alcoholysis  of  Trinitroanisole  and  Trinitrophenetole. 

O.  L.  Brady  and  H.  V.  Horton  ( J .  Chem.  Soc.,  1925,  127,  2230 — 
2233). — When  2:4:  6-trinitroanisole  (m.  p.  68°)  is  crystallised  from 
ethyl  alcohol,  a  mixture,  m.  p.  58°,  of  trinitroanisole  and  trinitro¬ 
phenetole  separates,  whilst  trinitrophenetole  crystallised  from 
methyl  alcohol  gives  a  mixture,  m.  p.  52°.  The  binary  fusion 
diagram  of  the  two  substances  shows  that  an  unstable  additive 
compound  is  formed,  consisting  of  3  mols.  of  trinitroanisole  to  2 
mols.  of  trinitrophenetole.  By  heating  with  dry  alcohol,  up  to 
35%  of  trinitroanisole  is  converted  into  trinitrophenetole. 

B.  W.  A. 
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Photographic  Developers.  III.  Preparation  of  ^-Amino- 
phenol  Sulphate  from  |3 -Pheny lhy dr oxy lamine .  M.  Horii 

and  K.  Komori  (Report  Osaka  Ind.  Research  Lab.,  1924,  5,  No.  13, 
1 — 21). — The  optimal  conditions  include  the  use  of  a  large  excess 
of  sulphuric  acid,  and  a  temperature  above  70°;  the  yield  is  73%. 
[Cf.  B.,  1925,  901.]  Chemical  Abstracts. 

Phenols  Alkylated  in  the  Nucleus.  L.  Claisen  (D.R.-P. 
412169;  from  Chem.  Zentr.,  1925,  ii,  94). — Metallic  compounds  of 
phenols  are  treated  with  alkyl  halides  (or  their  homologues  or  sub¬ 
stitution  products)  the  halogen  of  which  is  particularly  reactive, 
in  media  which  do  not  cause  dissociation  (cf.  A.,  1923,  i,  1094). 
3-Allyl--p-cresol  has  b.  p.  112°/12  mm.  o-Benzylphenol  ( o-hydroxy - 
diphenylmethane)  has  m.  p.  52°,  b.  p.  171°/13  mm. ;  phenylur ethane, 
m.  p.  118°.  3-Benzyl-p-cresol  (phenyl-6-hydroxy -m-lolylmethane) , 
b.  p.  180 — 182°/12  mm.,  is  obtained  on  heating  sodium  p-tolyl- 
oxide,  suspended  in  toluene,  with  benzyl  chloride ;  phenylur  ethane, 
m.  p.  145°.  Further  benzylation  gives  3  :  5-dibenzyl-p-cresol,  b.  p. 
251°/12  mm.  o -Benzhydrylphenol  ( o-hydroxytriphenylmethane ), 
OH‘C6H4*CHPh2,  a  viscid  oil,  is  obtained  by  the  action  of  diphenyl- 
methyl  bromide  on  a  suspension  of  sodium  phenoxide  in  toluene. 
It  couples  with  diazo  salts,  giving  yellow-  to  orange-coloured  azo 
dyes.  A.  C. 

Catalytic  Dehydration  of  Phenol-Alcohol  Systems.  II. 
Naphthol-Alcohol  Systems.  W.  Pluss  (Helv.  Chim.  Acta, 
1925,  8,  507 — 512;  cf.  this  vol.,  i,  248). — The  action  of  methyl 
alcohol  on  a  mixture  of  potassium  naphthalenesulphonate  and 
alumina  at  420°  gave  a  small  amount  of  a  substance,  m.  p.  144 — 
145°.  (3-Naphthol  and  methyl  alcohol  under  the  influence  of 
alumina,  as  previously  described,  furnish  a  mixture  of  trimethyl- 
naphthalenes  of  b.  p.  102 — 150°/12  mm.  and  the  tetramethyl- 
naphthalene  of  m.  p.  107 — 108°.  Nitration  of  the  trimethyl- 
naphthalene  fraction  gives  a  mononitrotrimethylnaphthalene,  m.  p. 
142 — 143°,  reduced  to  the  corresponding  aminotrimethylnaphthalene, 
b.  p.  198 — 200°/12  mm.,  m.  p.  115 — 116°.  When  ethyl,  butyl,  or 
amyl  alcohol  is  used  in  place  of  methyl  alcohol,  the  products  con¬ 
tain  oxygen  and  cannot  be  isolated  in  a  state  of  purity.  With 
a-naphthol  in  place  of  (3-naphthol,  a  mixture  of  liquid  hydrocarbons 
is  produced.  G.  M.  B. 

meso-Thioanthracene  Derivatives.  II.  Dianthranyl  Di¬ 
sulphide  and  Dianthranyl  Tetrasulphide.  W.  H.  Cooke,  I.  M. 
Heilbron,  and  G.  H.  Walker  (J.  Chem.  Soc.,  1925,  127,  2250 — 
2255;  cf.  Heilbron  and  Heaton,  T.,  1923,  123,  173). — The  action 
of  sodium  hydrosulphide  in  excess  on  9  :  10-dibromoanthracene  in 
amyl- alcoholic  solution  gives  30 — 40%  of  dianthranyl  disulphide 
(m.  p.  223°),  9  :  10-dithiolanthracene  and  9-anthranyl  mercaptan 
being  intermediate  products.  In  addition,  some  dianthranyl  oxide, 
m.  p.  213°,  is  often  formed,  which  on  reduction  yields  both  anthranol 
and  anthracene.  When  less  than  one  equivalent  of  the  hydro - 
sulphide  is  used,  a  yield  of  80 — 90%  of  dithioheptacyclene  is 
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obtained.  Dibromoanthracene  is  completely  converted  into  this 
latter  substance  when  heated  in  an  autoclave  with  sodium  sulphide. 
Sodium  disulphide  acting  on  dibromoanthracene  yields  60%  of 
dianthranyl  disulphide,  but  the  same  reactants  heated  in  an  auto¬ 
clave  produce  a  yellow,  insoluble,  amorphous  compound,  presum¬ 
ably  ms -dibromodiheptacyclene  disulphide.  Dianthranyl  tetrasulphide, 
m.  p.  190°,  is  formed  by  the  action  of  sodium  polysulphides  on 
dibromoanthracene,  and  is  identical  with  the  “  dithiodianthranone 
disulphide  ”  of  Heilbron  and  Heaton ;  alcoholic  potassium  hydr¬ 
oxide  converts  this  into  9-anthranyl  mercaptan  and  dianthranyl 
disulphide.  B.  W.  A. 

Formation  of  Metallic  Phenoxides  by  Metals.  F.  Zetzsche, 
H.  Silbermann,  and  G.  Virli  ( Helv .  Chim.  Acta,  1925,  8,  596 — 
602). — A  large  number  of  phenoxides  of  metals  other  than  the 
alkali  metals  have  been  prepared  by  the  direct  action  of  the  finely 
divided  metals  on  the  phenol  dissolved  in  an  organic  solvent 
(alcohol,  toluene,  xylene,  or  nitrobenzene).  In  carefully  dried 
media,  very  little  formation  of  the  phenoxide  occurs  even  at  the 
b.  p.,  but  in  the  presence  of  a  small  quantity  of  water  the  action 
may  become  exothermic,  an  optimum  yield  being  obtained  in 
toluene  solution  containing  2-5%  of  96%  alcohol,  and  with  a  10% 
solution  of  the  phenol  in  72%  alcohol.  The  reaction  velocity  of 
the  metals  used  decreases  in  their  electromotive  series  order;  the 
magnesium  compound  of  salicylaldehyde,  for  example,  reacts  with 
aniline  to  yield  the  anil  of  salicylaldehyde  and  magnesium  hydr¬ 
oxide,  whilst  the  corresponding  copper  compound  yields  the  copper 
salt  of  the  anil.  The  following  compounds  are  described  :  mag¬ 
nesium  salts  of  8-hydroxyquinoline,  salicylaldehyde,  2-aceto-a- 
naphthol,  1  -  hydro  xyxanthone ;  cobalt  salts  of  8-hydroxyquinoline, 
salicylaldehyde  ;  copper  salts  of  8-hydroxyquinoline,  salicylaldehyde, 
o-hydroxybenzylideneaniline,  m.  p.  222 — 226° ;  zinc  salts  of 
8-hydroxyquinoline,  salicylaldehyde;  ferrous  salts  of  8-hydroxy¬ 
quinoline,  m.  p.  120°  (with  loss  of  colour),  salicylaldehyde, 
m.  p.  144°,  o-vanillin,  m.  p.  156 — 158°.  The  ferrous  compounds 
were  obtained  by  the  addition  of  freshly  prepared  ferrous  disalicylate 
(obtained  by  the  direct  action  of  finely  divided  iron  on  salicylic  acid 
in  an  inert  atmosphere)  on  the  phenol.  The  following  compounds 
are  also  described  :  8-hydroxyquinoline  p-nitrobenzoate,  m.  p.  174 — 
175° ;  2-p -nitrobenzoyloxybenzaldehyde,  m.  p.  123 — 124°  ( phenyl - 
hydrazone,  m.  p.  210 — 211°).  J.  W.  B. 

Salts  and  Complex  Compounds  of  Quadrivalent  Vanadium. 

A.  Rosenheim  and  H.  ytj  Mong  (Z.  anorg.  Chem.,  1925,  148,  25 — 
36). — Alkali  vanadyl  sulphates  decompose  in  boiling  sulphuric  acid 
according  to  the  equation  2VIV=Vni+Vv,  yielding  a  crystalline 
vanadium  sulphate,  V203(S04)2,  and  a  series  of  insoluble  double 
sulphates,  MV(S04)2,  where  M=K,  Na,  or  NH4.  All  these  sub¬ 
stances  differ  in  properties  from  sulphates  of  the  same  composition 
previously  described.  Vanadyl  sulphate  probably  decomposes  in 
a  similar  way. 

The  following  complex  organic  compounds  are  described  : 
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Ammonium  (+4H20)  and  'potassium  (+3H20)  vanadyl  hydroxy  - 
naphthoates ;  ammonium,  potassium,  guanidine,  pyridine,  and 
thallium  vanadyl  derivatives  of  pyrocatechol, 

(NH4)2[V0(C6H402)2],C6H4(0H)2j3H20; 
K2[VO(C6H4O2)2],C6H4(OH)2,10H2O; 
(CH6N3)2[V0(C6H402)2],C6H4(0H)2,H20; 
(C5HgN)2[V0(C6H402)2],2C6H4(0H)2,6H20, 
and  Tl2[V0(C6H402)2],2CgH4(0H)2;  vanadyl  acetylacetonate, 
V0(C5H802)2,H20,  and  its  ammonium,  pyridine,  and  quinoline  deriv¬ 
atives.  The  existence  of  the  complex  vanadyl  tartrates  and  salicyl¬ 
ates  of  Barbieri  (A.,  1915,  i,  380,  887)  is  confirmed.  A.  G. 

Optically  Active  Tripyrocatechylarsenic  Acids.  A.  Rosen¬ 
heim  and  W.  Plato  ( Ber .,  1925,  58,  [ B ],  2000 — 2009). — Weinland 
and  Heingler’s  pyrocatechol  semiarsenate,  As0(0‘C6H4*0H)3,4H20 
(cf.  A.,  1919,  i,  442;  1920,  i,  778),  is  resolvable  into  its  optical 
antipodes,  thus  rendering  untenable  the  constitution  ascribed  to 
it  by  these  authors.  The  simplest  mode  of  formulation  lies  in  the 
assumption  that  three  pyrocatechol  molecules  are  arranged  at  six 
co-ordination  positions  around  the  central  quinquevalent  arsenic 
atom.  No  account  is  thereby  rendered  of  the  tenacity  with  which 
a  molecule  of  water  is  retained  in  the  acid  and  all  its  salts,  and 
from  this  point  of  view  the  formula, 

[(CeH402)^As-(0CgH40)“-0H2]H, 
proposed  by  Reihlen  (cf.  this  vol.,  i,  912),  is  to  be  preferreds 
r-Tripyrocatechylarsenic  acid  is  conveniently  resolved  into  its 
optical  antipodes  by  crystallisation  of  the  normal  cinchonine  salt 
from  boiling  alcohol;  under  these  conditions,  the  r-acid  is  con¬ 
verted  quantitatively  into  cinchonine  Z-tripyrocatechylarsenate, 
owing  to  the  gradual  racemisation  of  the  d-acid,  which  would  other¬ 
wise  remain  in  solution,  and  continuous  withdrawal  of  the  ?-acid 
as  the  cinchonine  salt.  1-Tripyrocatechylarsenic  acid, 
H[As(C6H402)3],5H20, 

has  [a]D  — 446-4°  in  aqueous  acetone.  The  following  salts  are 
described:  cinchonine  salt,  [a]D  — 253-5°  in  acetone;  potassium 
salt,  K[As(C6H402)3],H20,  [a]D  —459-9°  in  aqueous  acetone; 
ammonium  salt  (  +  H20),  [a]D  — 570-9°  in  aqueous  acetone;  barium 
salt  (-)-10H2O),  [a]D  —417-5°  in  water;  quinidine  salt,  [a]D  —168° 
in  acetone. 

d -Tripyrocatechylarsenic  acid,  [a]D  +408-7°  in  aqueous  acetone, 
is  prepared  by  resolution  of  the  r-acid  in .  alcoholic  solution  by 
quinine  or  cinchonidine.  The  quinine  salt  (+H20),  [a]D  +250-2° 
in  acetone,  cinchonidine  salt  (+HaO),  [a]D  +287-2°  in  acetone, 
potassium  salt  (+HaO),  [a]D  +413-4°  in  aqueous  acetone,  and 
barium  salt  (  +  10H2O),  [a]D  +418-7°  in  water,  are  described. 

r-Tripyrocatechylarsenic  acid  could  not  be  resolved  by  the  normal 
strychnine  salt,  [a]D  — 61-9°  in  acetone,  normal  brucine  salt  (+H20), 
[a]D  —41-4°  in  acetone,  cinchonine  hydrogen  salt  (+2HaO),  [a]D 
+62-5°  in  acetone,  cinchonidine  hydrogen  salt  (+2H20),  quinine 
hydrogen  salt  (+2H20),  or  quinidine  hydrogen  salt  (+2H20). 

The  optically  active  tripyrocatechylarsenic  acids  are  very  stable 
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towards  racemisation  in  alkaline  solution ;  they  are  slowly  inactiv¬ 
ated  in  neutral  solution,  but  are  very  sensitive  towards  hydrogen 
ions.  H.  W. 

Piperonyl  Bromide.  Chemische  Fabrik  Flora  (Swiss  Pat., 
107617 ;  from  Chem.  Zentr.,  1925,  ii,  612). — Piperonyl  bromide  is 
obtained  by  the  action  of  dry  hydrogen  bromide  on  piperonyl 
alcohol  in  benzene  at  0°.  R.  B. 

Formation  of  Safroeugenol  [3-Hydroxy-4-ethoxyallylbenz- 
ene]  and  isoSafroeugenol  [3-Hydroxy-4-ethoxypropenylbenz- 
ene]  from  Safrole  and  isoSafrole.  K.  Kafttktj  ( Acta  Phyto- 
chim.,  1925,  2,  113 — 118). — On  treatment  with  hot  concentrated 
solutions  of  magnesium  methyl  iodide  for  5  hrs.,  safrole  and  iso- 
safrole  undergo  rupture  of  their  methylenedioxy  rings.  Safrole 
vields  safroeugenol  [ 3-hydroxy  A-ethoxyallylbenzene ],  b.  p.  Ill — 112°/ 
1-5  mm.,  263-2°/758  mm.;  df  1-03422,  n%  1-52992  ( benzoate ,  b.  p. 
200 °/6  mm.,  d 20  1-0944,  rif,  1-5595 ;  phenylur  ethane,  m.  p.  57-5 — 59°). 
isoSafrole  apparently  yields  cis-iso  safroeugenol  [ 3-hydroxy -4- 
ethoxypropenylbenzene],  m.  p.  86°  ( acetate ,  m.  p.  67 — 68-5° ;  benzoate, 
m.  p.  59° ;  methyl  ether,  m.  p.  63-5° ;  phenylur  ethane,  m.  p.  121 — 
123°),  the  trans -compound,  m.  p.  35 — 36°,  being  formed  when 
safroeugenol  is  heated  with  potassium  hydroxide.  The  trans-form 
may  be  changed  to  the  cis  by  heating  the  solid  with  solid  potassium 
hydroxide.  The  formulae  attributed  to  safroeugenol  and  its  iso- 
form  are  confirmed  by  the  identity  which  exists  between  trans-iso- 
safroeugenyl  methyl  ether  and  isoeugenyl  ethyl  ether,  the  latter 
being  prepared  by  the  method  of  Puxeddu  (A.,  1909,  i,  225 — 226). 
An  attempt  to  prepare  isoeugenyl  ethyl  ether  from  eugenol,  ethyl 
iodide,  and  sodium  ethoxide  in  the  hot  led  to  an  unknown  substance, 
m.  p.  60-5°.  On  catalytic  reduction,  safroeugenol  and  its  iso-form 
yield  dihydrosafroeugenol  [3-hydroxy-4-ethoxypropylbenzene],  m.  p. 
42-6°,  b.  p.  114-3— 115-4°/3  mm.,  dP  1-0095  (liquid),  n%  1-5172 
(liquid)  {phenylur ethane,  m.  p.  79 — 81°),  which  is  also  formed  from 
dihydrosafrole  and  magnesium  methyl  iodide.  On  treatment  with 
hot  alkali,  betelphenol  [3-hydroxy-4-methoxyallylbenzene]  is  con¬ 
verted  into  iso  betelphenol  [3-hydroxy  -4-methoxypropenylbenzene],  m.  p. 
91°  ( ethyl  ether,  m.  p.  50°).  B.  F. 

Derivatives  of  m-  and  o-Dicresol  [Dihydroxyditolyl].  W. 

Steinkopf  [with  E.  Zemisch,  H.  Winkler,  and  G.  Pohl]  {J.  pr. 
Chem.,  1925,  [ii],  110,  354 — 358). — ?w-Nitrotoluene  is  obtained  in 
43%  yield  by  adding  concentrated  sulphuric  acid  (40  g.)  gradually 
to  a  boiling  solution  of  w-nitroacet-p-toluidide  (10  g.)  in  96% 
alcohol  (40  g.),  cooling  to  10 — 15°,  and,  ignoring  the  separation  of 
crystals,  diazotising  the  product,  decomposing  the  diazonium 
compound  by  gentle  warming,  extracting  the  ra-nitrotoluene  with 
ether,  and  purifying  the  product  by  vacuum  distillation  (b.  p. 
99 — 104°/16  mm.).  When  m-tolidine  hydrochloride  is  treated  in 
aqueous  solution  with  gaseous  nitrous  acid  at  18 — 20°,  and  the 
resulting  mixture  diluted  and  boiled  with  nitric  acid,  a  tetranitro 
derivative,  probably  3:5:3':  5' -tetranitro- 4  :  4' -dihydroxy -2  :  2 '-di- 
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tolyl,  yellow,  m.  p.  299°  {ammonium  salt,  deep  yellow ;  sodium  salt, 
reddish-golden),  separates  in  97%  of  the  theoretical  yield.  When 
boiled  with  tin  and  hydrochloric  acid,  the  tetranitro  derivative 
affords  the  chlorostannate  of  3  :  5  :  3'  :  5' -teira-amino-4: :  4' -dihydroxy - 
2  :  2'-ditolyl,  C28H3604N8,8HCl,SnCl4,  from  which  the  corresponding 
tetra-acetamido  derivative  (+2H20)  is  obtained  by  the  action  of 
acetic  anhydride.  When  dinitro-o-cresol  is  boiled  with  tin  and 
hydrochloric  acid  until  reduction  is  complete,  and  the  cooled, 
filtered  mixture  saturated  with  hydrogen  chloride,  5  :  5' -diamino- 
4  :  4' -dihydroxy -3  :  3 '-ditolyl  dihydrochloride,  decomp.  230°,  is 
obtained. 

Aniline  chlorostannate  can  be  diazotised  directly,  with  formation 
of  benzenediazonium  chlorostannate,  light  grey  flocks.  a-Naphthyl- 
amine  chlorostannate  yields  similarly  a -naphthalenediazonium  chloro¬ 
stannate  as  a  greenish-j'ellow  precipitate.  F.  G.  W. 

Syntheses  in  the  Fatty-aromatic  Series.  XV.  o-y-Bromo- 
propylbenzyl  Bromide.  J.  von  Braun  and  W.  Kaisfr  (Ber., 
1925,  58,  [13],  2162 — 2164). — o-y-Chloropropylbenzonitrile  is  readily 
converted  by  alcoholic  sodium  ethoxide  into  o-y- ethoxy propyl- 
benzonitrile,  b.  p.  150°/16  mm.,  which,  in  decahydronaphthalene  at 
100°  and  30  atm.,  is  readily  hydrogenated  to  a  mixture  of  o-y -ethoxy - 
•propylbenzylamine,  b.  p.  155 — 158°/16  mm.  {hydrochloride,  m.  p. 
112°),  and,  apparently,  di-o-y-ethoxypropylbenzylamine ;  the  latter 
substance  when  distilled  under  diminished  pressure  decomposes 
into  o-y-ethoxypropylbenzylamine  and  2- ethoxy -1  :  2  :  3  :  4 -tetra- 
hydronaphthalene.  The  primary  base  is  transformed  by  sodium 
nitrite  into  o-y-ethoxypropylbenzyl  alcohol,  b.  p.  165 — 170°/15  mm., 
which,  in  a  difficult  operation,  is  converted  by  hydrobromic  acid 
(60%)  at  100°  during  22  hrs.  into  o -y-bromopropylbenzyl  bromide, 
b.  p.  175°/15  mm.  The  latter  compound  is  converted  by  dimethyl- 
amine  into  as.-homotetrahydroisoquinoline  methobromide, 

C»H4<[3^>NMeaBr, 

m.  p.  241—242”.  2  H.  W. 

Leprosy.  XXXVII.  Fractionation  of  Chaulmoogra  Oil. 
II.  Evidence  of  the  Existence  of  a  Highly  Unsaturated 
Optically  Active  Acid.  ft.  Wrenshall  and  A.  L.  Dean  ( U.S. 
Pub.  Health  Service  Bull.,  1924,  141,  12 — 23). — Fractionation  of  the 
liquid  acid  residue  of  chaulmoogra  acids,  and  application  of  the 
lead  salt-ether  method  to  the  highly  unsaturated  fraction,  yield  an 
acid,  probably  C17H29*C02H,  cP  0-9322,  n28  1-4735,  a%  +53-1°, 
acid  number  201-2,  iodine  number  (Hiibl)  168-3,  rising  to  180-4. 
Catalytic  hydrogenation  of  the  acid  yields  dihydrochaulmoogric 
acid.  Chemical  Abstracts. 

Leprosy.  XXXVIII.  Catalytic  Reduction  of  Chaulmoogric 
and  Hydnocarpic  Acids.  A.  L.  Dean,  It.  Wrenshall,  and  G. 
Fujimoto  {U.S.  Pub.  Health  Service  Bull.,  1924,  141,  24 — 27; 
cf.  preceding  abstract  and  T.,  1904,  85,  838,  851). — Dihydrochaul¬ 
moogric  acid,  m.  p.  71 — 71-5°,  iodine  number  0-76 — 0-83,  acid  number 
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199-8,  aD  (5%  solution  in  chloroform)  —0-12°  to  +0-57°  ( ethyl  ester, 
m.  p.  16-5°),  is  obtained  by  reduction  for  48  hrs.  with  hydrogen  and 
colloidal  platinum-palladium  catalyst  of  a  solution  of  chaulmoogric 
acid  (17%)  in  95%  alcohol,  additional  catalyst  being  added  after 
16 — 24  hrs.  Esterification  occurs  simultaneously.  Dihydrohydno- 
carpic  acid,  C15H29*C02H,  m.  p.  63°,  optically  inactive,  is  obtained 
similarly.  Chemical  Abstracts. 

Influence  of  Phosphorus  Oxychloride  on  the  Catalytic 
Reduction  of  Acid  Chlorides.  F.  Zetzsche  and  0.  Arnd  ( Helv. 
Chim.  Acta,  1925,  8,  591 — 597). — In  viiew  of  the  conflicting  results 
concerning  the  deleterious  effect  of  phosphorus  oxychloride  on  the 
■catalytic  reduction  of  acid  chlorides  (cf.  Busch  and  Stove,  A.,  1916, 
ii,  534;  Rosenmund  and  Zetzsche,  A.,  1918,  i,  300),  the  effects  of 
varying  concentrations  of  phosphorus  oxychloride,  temperature, 
and  duration  of  heating  on  the  reduction  have  been  studied.  If,  in 
the  reduction  of  benzoyl  chloride  in  xylene  solution  with  a  palladium 
catalyst  at  115°,  a  current  of  the  oxychloride  be  passed  into  the 
reaction  mixture,  no  benzaldehyde  and  only  a  trace  of  benzoic 
acid  is  formed,  98-8%  of  the  chloride  remaining  unchanged,  whilst 
in  phosphorus  oxychloride  solution  the  whole  of  the  acid  chloride  is 
recovered  unchanged;  hence  phosphorus  oxychloride  itself,  even 
in  low  concentrations,  is  a  contact  poison.  With  increasing  concen¬ 
tration  of  the  oxychloride,  the  production  of  the  aldehyde,  ester, 
and  acid  is  in  turn  suppressed  and  the  secondary  formation  of  non¬ 
volatile  hydrocarbons  favoured.  The  same  effect  is  observed, 
using  smaller  concentrations  of  the  oxychloride,  as  the  duration  of 
heating  is  increased.  The  explanation  of  these  phenomena  by  the 
theory  of  the  “  complex  ”  mechanism  of  catalysis  (cf.  Rosenmund 
and  Zetzsche,  A.,  1921,  ii,  320)  is  discussed.  Superimposed  on  the 
poisoning  effect  of  the  oxychloride  is  a  secondary  reaction  by  which 
it  alters  the  existing  complexes,  or  produces  new  ones,  so  that  a 
reaction  unfavourable  to  aldehyde  formation  sets  in  even  after  the 
removal  of  the  oxychloride  from  the  system.  With  increase  in 
temperature,  the  arresting  influence  of  the  oxychloride  decreases, 
but  is  still  considerable  at  a  temperature  90°  above  its  b.  p.  For 
the  synthesis  of  aldehydes,  therefore,  the  acid  chloride  should  be 
free  from  phosphorus  oxychloride.  J.  W.  B. 

Glycol  Esters  of  certain  Aromatic  Acids.  L.  H.  Cretcher 
and  W.  H.  Pittenger  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2560 — 2563). 
— Glycol  esters  of  various  aromatic  acids  are  prepared  in  70 — 80% 
of  the  theoretical  yield  by  the  action  of  the  anhydrous  sodium  salt 
of  the  acid  on  3  mols.  of  ethylene  chlorohydrin  in  the  presence  of  a 
small  concentration  of  diethylamine  at  130 — 160°  for  several  hours. 
The  following  (3-hydroxyethyl  esters  are  thus  obtained :  benzoate, 
b.  p.  173°/21  mm.,  d\l  1-0937  (D.R.-P.  245532,  1910,  gives  m.  p.  45°, 
but  samples  obtained  showed  no  tendency  to  crystallise),  giving  a 
phenylur ethane,  m.  p.  115°;  salicylate,  b.  p.  172°/12  mm.,  d\\  1-2537 
(cf.  D.R.-P.  173776,  1905);  phenylcinchoninate,  m.  p.  90°;  p-nitro- 
benzoate,  m.  p.  77°  (D.R.-P.  245532,  1910,  gives  63°),  which  on 
reduction  with  iron  and  dilute  hydrochloric  acid  yields  the  p -amino- 
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benzoate,  m.  p.  132°  [ hydrochloride ,  m.  p.  162 — 163°  (decomp.)].  On 
heating,  or  distilling  under  ordinary  pressure,  the  glycol  mono¬ 
esters  are  converted  almost  quantitatively  into  the  di-esters  and 
ethylene  glycol  and  thus  are  obtained,  ethylene  disalicylate,  m.  p. 
78-5°,  and  di-p-nitrobenzoate,  m.  p.  140°.  fi-Hydroxyethyl 
p-aminobenzoate  is  not  suitable  as  a  local  anaesthetic.  J.  W.  B. 

“  Bromonovocaine.”  J.  Frejka  and  J.  Vitha  ( Spisy  Priro- 
dovedeckou  Fak.  Masarykovy  Univ.,  1925,  No.  48,  1 — 22). — 2  :  4- 
Bromonitrotoluene,  m.  p.  77 — 78°,  obtained  in  90%  yield  by 
refluxing  p-nitrotoluene  with  bromine  and  ferrous  bromide,  when 
oxidised  for  15  hrs.  below  the  b.  p.  with  30%  nitric  acid  and  a  small 
amount  of  mercury  and  potassium  chlorate,  yields  2-bromo-4-nitro- 
benzoic  acid,  m.  p.  166 — 167°  (97%  yield).  Reduction  with  ferrous 
sulphate  and  barium  hydroxide  at  50°  or  with  iron  and  hydrochloric 
acid  at  70°  yields  2-bromo-4-aminobenzoic  acid,  m.  p.  201 — 202°  in 
83%  yield  {silver  salt,  m.  p.  234° ;  lead  salt,  m.  p.  above  300° ;  ethyl 
ester,  m.  p.  125°).  Condensation  of  the  acid  with  ethylene  chloro- 
hydrin  gives  chloro-o-bromo-p-aminobenzoylethanol,  m.  p.  123 — 124°, 
which  when  heated  in  a  sealed  tube  with  2  mols.  of  dimethylamine 
affords  dimethylarnino-o-bromo-p-aminobenzoylethanol,  m.  p.  130 — 
131°.  The  following  compounds  were  also  prepared  :  2 -bromo- 
4-nitrobenzoyl  chloride,  m.  p.  132 — 133°;  chloroethyl  and  ethylene 
2-bromoA-nitrobenzoate,  m.  p.  59 — 60°  and  134 — 135°,  respectively ; 
3  :  3' -dibromoazobenzeneA  :  4' -dicarboxylic  acid,  m.  p.  above  300°, 
formed  by  air- oxidation  of  the  hydrazine  produced  by  reduction  of 
the  nitro  compound  with  zinc  and  sodium  hydroxide,  when  heated 
with  ethylene  chlorohydrin  at  110°  in  a  sealed  tube,  yields  the 
ethylene  ester.  Chemical  Abstracts. 

Action  of  Some  Chlorides  Derived  from  Carbonic  Acid  on 
Dimethylaniline.  H.  Rivier  and  P.  Richard  {Helv.  Chim.  Acta, 
1925,  8,  490 — 500). — The  action  of  a  series  of  acid  chlorides  such  as 
carbonyl  chloride,  thiocarbonyl  chloride,  and  a  number  of  derived 
chlorides  on  dimethylaniline  is  described.  In  most  cases,  substi¬ 
tution  results  in  the  para  position  of  the  dimethylaniline  nucleus, 
but  partial  demethylation  of  dimethylaniline  appears  as  a  side 
reaction  in  some  instances.  The  occurrence  of  isomeric  thionic  and 
thiolic  esters  of  p-dimethylaminothiolbenzoic  acid  is  confirmed. 

The  action  of  carbonyl  chloride  on  dimethylaniline  at  0 — 10°  for 
several  days  yields  p-dimethylaminobenzoyl  chloride,  m.  p.  147 — 
149°,  purified  by  removing  the  dimethylaniline  hydrochloride  in 
chloroform.  By  the  action  of  sodium  phenoxide,  and  of  lead 
mercaptide  and  lead  phenyl  sulphides,  this  chloride  furnishes 
'phenyl  p-dimethylaminobenzoate,  m.  p.  180 — 181°,  ethyl  p-dimethyl- 
aminothiolbenzoate,  NMe2*C6H4*CO*SEt,  m.  p.  61 — 63°,  and  phenyl 
p-dimethylaminothiolbenzoate,  NMe2*C6H4*CO*SPh,  unstable  ( picrate , 
m.  p.  132 — 133°).  Thiocarbonyl  chloride  yields  with  dimethyl¬ 
aniline  chiefly  tetramethyldiaminodiphenyl  thioketone  and  crystal- 
violet,  but  by  conducting  the  reaction  in  carbon  disulphide  solution 
there  is  obtained  a  small  yield  of  p -dimethylaminothiolbenzoic  acid, 
NMe2*C6H4’COSH,  m.  p.  205 — 208°  (decomp.),  which  is  unstable  but 
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yields  coloured  precipitates  with  solutions  of  salts  of  lead,  iron, 
nickel,  and  cadmium.  Ethyl  chloroformate,  phenyl  ehloroform- 
ate,  and  ethyl  chlorothionformate  give  no  condensation  products 
with  dimethylaniline,  the  base  merely  inducing  decomposition  with 
production  of  ethyl  chloride  and  carbon  dioxide,  phenyl  carbonate 
with  carbon  dioxide  and  hydrogen  chloride,  and  ethyl  chloride 
and  carbon  oxysulphide,  respectively.  Phenyl  chlorothionformate, 
however,  furnishes  phenyl  p - m ethylami nothionbenz oate, 
NHMe-C6H4-CS-OPh, 

yellow,  m.  p.  109 — 110°,  methyl  chloride  being  evolved  in  the 
reaction.  Ethyl  chlorothionformate  also  causes  elimination  of  a 
methyl  group,  the  product  being  p -methylaminophenyl  ethyl  sulphide , 
a  pale  yellow  liquid,  b.  p.  154 — 156°/18  mm.  ( picrate ,  m.  p.  130-5 — 
131-2°),  whilst  phenyl  chlorothionformate  in  an  analogous  manner 
produces  phenyl  p-methylaminophenyl  sulphide,  m.  p.  65-5 — 66-5°, 
b.  p.  345 — 350°  (decomp.)  ( picrate ,  m.  p.  140°;  nitrosoamine,  m.  p. 
160-5 — 161°).  When  dimethylaniline  acts  on  ethyl  or  phenyl  chloro- 
dithioformate,  the  only  products  identified  are  ethyl  and  phenyl 
trithioformate  and  crystal- violet.  G.  M.  B. 

Mechanism  of  the  Claisen  Cinnamic  Ester  Synthesis.  H. 

Scheibler  and  H.  Friese  ( Annalen ,  1925,  445,  141 — 158). — In  the 
synthesis  of  cinnamic  acid  by  the  interaction  of  benzaldehyde 
(1  mol.),  ethyl  acetate  (2  mols.),  and  sodium  or  potassium  (2  mols.) 
in  ethereal  solution  (Claisen,  A.,  1890,  891),  the  yield  of  product  is 
the  same  when  the  benzaldehyde  is  added  to  the  freshly-prepared 
metal-ester  condensation  product,  or  added  after  the  latter  has 
been  kept  for  48  hrs.,  or  when  all  three  reactants  are  mixed  in  the 
solvent,  indicating  that  the  first  phase  of  the  reaction  is  the  formation 
of  the  ethyl  sodio-  or  potassio-acetate,  CH2!C(ONa)-OEt.  Cinnamic 
acid  is  also  formed  by  the  action  of  benzaldehyde  on  the  product 
obtained  by  dissolving  metallic  sodium  in  10  parts  of  ethyl  acetate 
(as  in  the  acetoacetic  ester  synthesis)  and  removing  excess  of  ester 
by  evaporation  under  reduced  pressure.  Ethyl  acetoacetate  is  not 
a  by-product  of  this  reaction,  and  benzaldehyde  is  without  action 
on  ethyl  sodioacetoacetate  under  similar  conditions.  The  use  of 
sodium  ethoxide  in  place  of  metallic  sodium  lowers  the  total  yield  of 
cinnamic  ester  and  acid  from  65%  to  24%,  the  alcohol  apparently 
preventing  the  reaction  from  proceeding  to  completion,  since  the 
yields  of  cinnamic  derivatives  can  be  increased  by  the  following 
procedure,  in  which  the  alcohol  formed  during  the  reaction  is 
removed.  Sodium  wire  (9-2  g.)  is  added  to  a  mixture  of  benzalde¬ 
hyde  (42-4  g.)  and  ethyl  acetate  (52-8  g.),  the  mixture  being  cooled 
at  first,  then  boiled  until  solution  of  the  metal  is  complete.  Excess 
of  ethyl  acetate  is  then  distilled  off,  any  alcohol  present  being  thereby 
removed,  and  the  residue  boiled  with  a  further  40  c.c.  of  fresh  ethyl 
acetate.  This  is  again  removed  by  distillation,  treatment  with 
fresh  ethyl  acetate  repeated  twice  more,  excess  of  the  latter  being 
finally  removed  by  evaporation  under  reduced  pressure.  Treatment 
of  the  residue  with  cold  dilute  sulphuric  acid,  followed  by  extraction 
with  ether,  affords  ethyl  cinnamate  (58  g.,  or  82-4%)  and  cinnamic 
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acid  (8-2  g.,  or  13-9%).  No  advantage  is  gained  by  the  application 
of  excess  of  benzaldehyde,  indicating  that  the  reaction  product, 
before  hydrolysis,  represents  the  end-product  of  the  condensation. 
The  presence  of  a  small  proportion  of  acetic  acid  in  the  hydrolysed 
product  (cf.  Stoermer  and  Kippe,  A.,  1905,  i,  777)  is  to  be  ascribed 
to  the  formation  of  an  additive  product  from  the  ethyl  acetate  and 
sodium  ethoxide,  CMe(ONa)(OEt)2  (I),  hydrolysis  of  which  may 
lead  to  either  sodium  or  ethyl  acetate,  but  it  may  undergo 
fission  into  ethyl  alcohol  and  ethyl  sodioacetate.  Continuous 
removal  of  the  alcohol  by  the  above  procedure  favours  this  fission, 
as  a  result  of  which  the  proportion  of  (I)  in  the  final  condensation 
product  is  reduced  to  a  minimum,  and  the  ensuing  formation  of 
acetic  acid  avoided.  The  almost  equally  high  yield  of  cinnamic 
acid,  obtained  when  sodium  ethoxide  is  used  instead  of  metallic 
sodium,  provided  that  the  above  method  of  removing  alcohol  is 
applied,  affords  additional  evidence  for  the  occurrence  of  the 
above  fission,  and  indicates  that  the  active  agent  in  the  acetoacetic 
ester  and  similar  condensations  is  not  (I)  (cf .  Claisen  and  Lowman,  A., 
1887,  583  ;  1888,  692),  but  the  ethyl  sodioacetate  derived  therefrom. 
The  reaction  between  ethyl  sodioacetate  and  benzaldehyde  can  be 

formulated  CH2:C(ONa)-OEt+Ph-CHO  ^V^“?(0Na)'0Et-> 
2  CHPh-0 

CHPh!CH-C(OH)(ONa)-OEt,  and  the  formation  of  both  ester  and 
acid  from  the  sodium  compound  is  due  to  the  hydrolysis  of  the 
•C(OH)(ONa)-OEt  group  taking  place  in  two  directions  simul¬ 
taneously.  Treatment  of  the  sodium  derivative  with  acetyl  chloride 
affords  a  product  which  decomposes  on  distillation  with  formation 
of  acetic  and  cinnamic  acids  and  their  ethyl  esters,  whilst  benzyl 
iodide  leads  similarly  to  ethyl  and  benzyl  alcohols  and  cinnamates. 
Condensation  of  benzyl  acetate,  benzaldehyde,  and  sodium  in 
benzene  affords  a  hygroscopic  condensation  product  which  yields 
benzyl  cinnamate  (73%)  and  cinnamic  acid  (20-8%)  on  hydrolysis, 
and  on  treatment  with  ethyl  bromide  affords  a  product  which 
decomposes  on  distillation  with  formation  of  ethyl  and  benzyl 
alcohols  and  cinnamates.  The  analogous  preparation  of  p-methoxy- 
cinnamic  acid  from  p-anisaldehyde,  ethyl  acetate,  and  sodium,  in 
ether,  is  described.  Ethyl  isobutyrate  condenses  with  benzaldehyde 
and  sodium  in  ether,  with  formation  of  (3-phenyl- aa'-dimethyl- 
hydracrylic  acid  (20%)  and  its  ethyl  ester  (47-8%),  the  reaction 
being  formulated 


CMe2:C(ONa)-OEt+Ph-CHO 


CMe2~C  ( ONa)  •  OEt 
CHPh-0 


CHPh(0Na)-CMe2-C02Et. 

F.  G.  W. 


Derivatives  of  Cinnamic  Acid.  Chemische  Fabriken  vorm. 
Weiler-ter  Meer  (D.R.-P.  411955;  from  Chem.  Zentr.,  1925, 
ii,  93). — o -Cyanocinnamic  acid,  m.  p.  137°,  is  prepared  by  heating 
1-nitroso-S-naphthol  with  aqueous  sodium  hydroxide  and  p-toluene- 
sulphochloride.  Boiling  with  sodium  hydroxide  converts  it  into 


ORGANIC  CHEMISTRY. 


i.  1419 


o -carboxycinnamic  acid,  m.  p.  183 — 184°,  identical  with  the  acid 
derived  from  the  spatially  isomeric  o-cyanocinnamic  acid  of  m.  p. 
254°.  Amyl  o-cyanocinnamate,  m.  p.  137°,  distils  without  decompo¬ 
sition,  whilst  methyl  o-cyanocinnamate  has  a  considerably  lower  m.p. 
than  the  corresponding  derivative  of  the  above  isomer ide.  A.  C. 

Alkylamine  Esters  of  Aromatic  Amino-acids.  Farben- 
fabriken  vorm.  F.  Bayer  &  Co.  (Austrian  Pat.  99680;  from 
Chem.  Zentr.,  1925,  ii,  772). — y- Dimethylamino- rjifi-dimethylpro'pyl 
p- nitrocinnamate ,  an  oil,  on  reduction  yields  y -dimethylamino -aA-di- 
methylpropyl  p- aminocinnamate ,  b.  p.  230 — 235°/8  mm.  (hydro¬ 
chloride).  The  o -nitrobenzoate  and  o -aminobenzoate  ( hydrochloride , 
m.  p.  182°)  of  y-dimethylamino-aP-dimethylpropyl  alcohol  and  the 
hydrochloride,  m.  p.  100°,  of  the  m- aminobenzoate  are  also  described. 

R,  B. 


Higher  Terpene  Compounds.  XXV.  Anhydride  Form¬ 
ation  and  Nitric  Acid  Oxidation  of  Abietic  Acid.  L.  Rttzicka 
and  M.  Peeieeer  ( Helv .  Chim.  Acta,  1925,  8,  632 — 636). — In 
opposition  to  the  view  of  Knecht  (A.,  1923,  i,  1202),  it  is  showm 
that  when  purified  abietic  acid,  obtained  from  American  colophony, 
is  heated  for  8  days  at  180°  under  a  pressure  of  12  mm.  and  then 
distilled  in  a  high  vacuum,  the  product  has  the  formula  C2oH3002, 
no  trace  of  anhydride  formation  being  observed  (cf.  Ruzicka  and 
Schinz,  A.,  1923,  i,  1202).  Z-Pimaric  acid  from  pine  resin,  similarly 
treated,  yields  only  traces  of  water  and  carbon  dioxide,  the  distilled 
product  having  the  same  composition.  The  indefinite  melting 
points  obtained  by  Knecht  ( loc .  cit.)  are  probably 
due  to  the  formation  of  isomerides.  Oxidation  of 
abietic  acid  with  nitric  acid,  d  1-18,  gives  a  10% 
yield  of  trimellitic  acid,  the  small  yield  being  due 
to  the  complete  destruction  of  the  ring  concerned 
in  its  production,  thus  confirming  the  annexed 
constitution  for  abietic  acid  (cf.  Ruzicka,  Schinz, 
and  Meyer,  A.,  1924,  i,  171;  Virtanen,  A.,  1912,  i,  669). 

J.  W.  B. 


Me  Me 


CO,H 


Higher  Terpene  Compounds.  XXVI.  Degradation  of 
Abietic  Acid  by  Potassium  Permanganate  and  Ozone.  L. 

Ruzicka,  J.  Meyer,  and  M.  Pfeiffer  (Helv.  Chim.  Acta,  1925, 
8,  637 — 650;  cf.  Ruzicka  and  Meyer,  A.,  1924,  i,  172). — Oxidation 
of  abietic  acid  with  potassium  permanganate  (10  atoms  of  oxygen) 
yields  an  amorphous  acid,  insoluble  in  water,  which,  after  puri¬ 
fication  through  its  methyl  ester,  yields  a  semicarbazide  derivative 
corresponding  with  a  dibasic  acid  of  molecular  formula  C18H2604 
(cf.  Aschan’s  “  colophenic  ”  acid,  A.,  1921,  i,  512),  but  it  is 
probably  a  mixture.  The  oxidation  products  soluble  in  water  are 
isobutyric  acid  and  (in  small  yield)  a  dimethylcyclohezanetricarboxylic 
acid,  m.  p.  224°  (trimethyl  ester,  m.  p.  75°),  which  is  obtained  in 
larger  yield  together  with  succinic  acid  when  a  quantity  of  potassium 
permanganate  equivalent  to  24  atoms  of  oxygen  is  used.  The 
orientation  of  this  acid  relative  to  o-  or  xylene  is  not  yet  estab- 
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lished.  Oxidation  of  methyl  abietate  with  potassium  perman¬ 
ganate  (6  atoms  of  oxygen)  in  aqueous  acetone  solution  yields  a 
neutral  substance  (freed  from  a  small  quantity  of  a  dibasic  acid 
by  means  of  sodium  hydroxide  solution),  b.  p.  225 — 235°/2  mm., 
of  composition  C21H3204,  which  on  hydrolysis  yields  an  amorphous 
keto-acid,  C^HgoC^  (III),  [semicarbazone,  amorphous,  m.  p.  about 
225°  (decomp.)],  which  on  heating  for  15  hrs.  with  acetic  anhydride 
and  sodium  acetate  loses  1  mol.  of  water  to  yield  an  acid,  CaoHggOg, 
(IV)  ( semicarbazone ,  amorphous,  decomp.  240°).  The  formation  of 
these  products  from  the  structure  suggested  for  abietic  acid  is 
formulated  thus  : 


Me  Me 


CHOH 

Q—W 

M)H 

(II.) 


CO 

C — Pr^ 

xOH 


(in.) 


(IV.) 


CO 
— Pr0 


Oxidation  of  abietic  acid  in  carbon  tetrachloride  solution  by  ozone 
and  hydrolysis  of  the  ozonide  yields  no  simple  product  which  has 
been  characterised  with  certainty  (probably  the  same  dicarboxylic 
acid  as  is  obtained  by  permanganate  oxidation)  except  isobutyric 
acid.  By  the  action  of  ozone  at  0°  on  methyl  abietate  in  carbon 
tetrachloride  solution,  an  ozonide  was  isolated,  decomp,  about  82°, 
which  on  analysis  gives  figures  between  those  of  a  mono-  and  a 
di-ozonide,  and  on  hydrolysis  yields  no  product  which  could  be 
characterised.  The  methyl  ester  was  also  treated  with  ozone  in 
acetic  acid  solution  (to  attack  the  reactive  double  bond),  the  pro¬ 
duct  of  hydrolysis  of  the  ozonide  re-esterified  and  again  treated 
with  ozone  (to  attack  the  less  reactive  double  bond).  The 
final  product  was  hydrolysed,  converted  into  its  methyl  esters, 
and  fractionally  distilled.  The  fraction  b.  p.  132 — 137°/0-5 
on  hydrolysis  yields  a  tricarboxylic  acid, 
m.  p.  215 — 216°,  which  depresses  the 


Me 

/\  Me 
|  |<CH. 

\/COJL 


C12H1806, 
m.  p.  of  the  acid  C-nH^O 


Ow  .m  it  1  ...  11  16, 

r  XX12  v-^2rL  manganate  oxidation,  and 


obtained  by  per- 
the  next  higher 
homologue  of  the  latter,  represented  by  the 
C02H  annexed  formula  or  a  position  isomeride.  These 

observations  are  all  in  accordance  with  the 
structure  proposed  for  abietic  acid  (above),  the  double  bond  in 
juxtaposition  to  the  isopropyl  group  being  the  reactive  one. 

J.  W.  B. 


Constituents  of  French  and  American  Resins.  II.  E. 

Kxecht  and  E.  Hibbeet  ( J .  Soc.  Dyers  and  Col.,  1925,  41,  329 — 
333;  cf.  1919,  i,  338;  1923,  i,  1202). — The  work  described  in  pre¬ 
vious  papers  is  continued  and  concluded.  Reasons  are  given  for 
adopting  the  name  abietic  acid  for  resin  acids  (m.  p.  161°)  of  the 
formula  C20H30O2  instead  of  pimaric  acid.  The  yield  of  resin 
acids  has  been  raised  to  20%,  but  this  is  not  considered  the  total 
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amount  available  from  the  original  material.  Acids  having  m.  p. 
of  130°  and  145°  on  repeated  crystallisation  from  the  same  solvent 
had  their  m.  p.  raised  to  161°  (pure)  by  change  of  solvent.  In 
regard  to  optical  rotation  very  perplexing  behaviour  was  met  with, 
acids  from  French  resin  showing  a  positive  and  those  from  American 
resin  of  negative  rotation  changed  about  and  gave  the  normal  acid 
(m.  p.  161°)  on  purification.  The  rotation  of  a  2%  solution  of 
Z-abietic  acid  (m.  p.  161°)  in  alcohol,  heated  at  100°  for  1  hr.,  dropped 
to  zero,  and  similarly  with  (Z-abietic  acid  (cf.  Caillot,  Evil.  iSoc. 
chim.,  1874,  [ii],  21,  387).  The  acid  sodium  salt  of  Z-abietic  acid 
had  [a]D  —72°  and  that  of  the  (Z-acid,  +72° ;  both  had  m.  p.  183°. 
Purification  of  the  acid  through  the  sodium  salt  is  recommended. 
Crystalline  calcium  and  magnesium  salts  were  prepared.  The 
aluminium  salt  from  sodium  abietate  and  alum  is  non-crystalline 
and  gives  a  liquid  methyl  ether.  The  nitrosites  of  Z-  and  (Z-abietic 
acids,  [a]D  —50°  and  +50°,  respectively,  may  be  obtained  in  95% 
yield  from  the  resin  itself.  A  solution  of  the  resin  in  light  petroleum 
is  superposed  on  a  solution  of  sodium  nitrite  and  dilute  hydro¬ 
chloric  acid  gradually  added.  After  a  time  the  nitrosite  separates 
as  a  blue,  crystalline  precipitate  which  becomes  yellow  on  drying. 
The  m.  p.  (98°)  is  only  1°  below  that  of  the  nitrosite  from  pure  abietic 
acid.  The  nitrosite  from  inactive  abietic  acid  has  m.  p.  137°, 
possibly  because  abietic  acid  is  dimeric.  Attempts  to  determine 
the  resin  acids  by  the  apparent  insolubility  of  their  nitrosites  in  light 
petroleum,  or  by  making  use  of  the  fact  that  they  behave  as  dibasic 
acids  were  unsuccessful.  In  the  nitrometer,  a  pure  nitrosite  gives 
up  one  half  of  its  nitrogen  as  nitric  oxide,  but  not  when  mixed 
with  fatty  acids.  Reduction  by  titanous  chloride  also  gives 
uncertain  results.  The  tribromo  derivative  of  abietic  acid  (Zoc.  cit.) 
is  insoluble  in  sodium  hydroxide,  but  when  the  acid  is  brominated 
in  carbon  tetrachloride  and  the  solution  shaken  with  aqueous 
potassium  hydroxide,  the  tribromo  compound  loses  2  atoms  of 
bromine,  forming  a  yellow  monobromo  derivative.  Abietic  acid 
loses  its  power  of  crystallising  after  boiling  with  acetic  anhydride. 
Vesterberg’s  (Z-pimaric  acid  (cf.  A.,  1922,  i,  1020)  reacts  like  abietic 
acid,  taking  up  6  atoms  of  bromine.  It  does  not  form  a  nitrosite. 
An  optically  inactive  acid  of  mol.  wd.  276  was  obtained  from  the 
filtrate  from  Vesterberg’s  sodium  pimarate.  The  composition  of 
this  acid  is  probably  analogous  to  the  colophenic  acids  resulting 
from  the  treatment  of  pinabietic  acid  with  hydrogen  peroxide 
(cf.  Aschan,  A.,  1921,  i,  512).  From  the  great  variation  of  the 
yields  of  the  acid — greatest  with  Z-abietic  acid  from  French  resin, 
whilst  the  <Z-acid  from  American  resin  sometimes  contains  none — 
it  appears  that  (Z-pimaric  acid  is  not  a  conversion  product,  but  is 
present  in  small  amount  in  the  abietic  acid  itself.  The  pitch  from 
the  Pinion  Pine  (Rocky  Mountains)  shows  a  strong  dextrorotation. 
An  acid  has  been  extracted  from  it  having  m.  p.  130 — 140°  and 
[oc]D  —232°  which  seems  to  be  an  analogue  of  Vesterberg’s  Z-pimaric 
acid,  [oc]D  — 272°.  Air  oxidation  of  the  eZ- acid  from  American  resin 
led  to  the  separation  of  a  small  amount  of  an  acid  of  composition 
C2oH3002,  m.  p.  198°,  [«]D  — 60°.  After  purification  through  the 
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sodium  salt  the  m.  p.  was  210°  and  the  rotation  +63°,  indicating 
a  change  from  the  l-  to  the  d-pimaric  acid  of  Vesterberg. 

It  is  concluded  that  the  particular  American  resins  examined 
contain  acids  similar  to  Vesterberg’s  d-  and  Z-pimaric  acids  but 
differ  in  showing  opposite  optical  rotations,  i.e.,  there  are  two 
dextro  and  two  Icevo  pimaric  acids.  To  ensure  constancy  of  results 
in  the  examination  of  the  resin  acids,  it  is  considered  necessary 
to  have  a  guarantee  of  their  exact  source  and  mode  of  manufacture. 

A.  C. 

Abietic  Acid.  J.  Freika  and  F.  Balas  (Spisy  Prirodovedeckou 
Fak.  Masarykovy  Univ.,  1923,  No.  29,  3 — 12;  cf.  Mach,  A.,  1895, 
i,  384). — On  oxidation  at  0°  with  potassium  permanganate,  sodium 
abietate  prepared  from  American  colophony  by  Mach’s  method 
yields  fsopropionic  acid  and  a  monobasic  acid,  Cl0H16O3,  m.  p. 
89 — 90°  (lead,  silver,  and  barium  salts;  oxime,  m.  p.  172°);  Levy’s 
tetrahydroxyabietic  acid  could  not  be  detected. 

Chemical  Abstracts. 


Chemical  Nature  of  the  Resin  Acids  of  Hops.  II.  H. 

Wieland,  E.  Martz,  and  H.  Hoek  (Ber.,  1925,  58,  [B],  2012 — 
2017). — zsoHumulic  acid  (Wieland,  this  vol.,  i,  276)  is  converted 
by  hot  potassium  hydroxide  solution  into  oxalic  acid,  methyl 
Lsobutyl  ketone,  methyl  isohexyl  ketone,  isovaleric  acid,  and 
8-methylhexoic  acid.  The  primary  product  of  the  action  is  there¬ 
fore  the  diketone,  PrP-fCHgVCO-CHyCO-CHgPh3,  which  is  hydro¬ 
lysed  to  acid  and  ketone  in  each  of  the  two  possible  directions. 

The  constitution 

therefore  established.  These  results,  considered  in  conjunction 
with  those  recorded  previously  (Joe.  cit.),  permit  the  constitution  (I) 


oSwffl^00  for  ,'60humulic  acid 
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CO 
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CHPr^CH-CH6  ^-CO-CHaPr/3 
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CO  C-OH 


C(C5H9)2 

(II.) 


to  be  assigned  to  humulon,  in  which  only  the  position  of  the  double 
linking  in  the  side  chain  attached  to  carbon  atom  6  is  doubtful. 
This  double  linking  is  retained  in  humulic  acid  and  in  the  hydro¬ 
carbon  derived  from  it  by  Clemmensen’s  method  (to  which  the 

constitution  is  now  assigned).  This 

linking  cannot  be  present  in  the  side  chain  attached  to  carbon 
atom  2,  since  if  in  the  a (3  position  to  the  carbonyl  group  it  would 
become  hydrogenated  during  the  formation  of  the  hydrocarbon, 
C15H28,  and  if  in  the  (3y  position  would  become  displaced  towards 
the  carbonyl  group  during  the  conversion  of  humulon  into  humulic 
acid  by  treatment  with  alkali.  There  remains  only  the  third 
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side  chain  available  for  it  in  which  the  a(3  position  is  excluded  and 
the  location  is  chosen  (as  shown)  by  analogy  with  other  unsaturated 
substances.  The  optical  activity  of  humulon  is  due  to  the  asym¬ 
metry  of  carbon  atom  4.  This  atom  becomes  a  member  of  a 
carboxy  group  when  humulon  is  transformed  into  the  optically 
inactive  humulic  acid;  during  the  process,  enolisation  also  occurs 
at  the  two  other  asymmetric  carbon  atoms  of  humulon  (assuming 
a  triketonic  structure). 

The  close  relationship  of  humulon  to  lupulon  (cf.  Wollmer,  this 
vol.,  i,  690)  allows  the  constitution  (II),  to  be  assigned  to  the  latter. 

H.  W. 

Ester  of  Salicylic  Acid.  J.  D.  Riedel  Akt.-Ges.  (D.R.-P. 
414798;  from  Chem.  Zentr.,  1925,  ii,  771). — Phenyl  salicylate  is 
heated  with  p-propenylphenol  and  the  fraction  distilling  at  180 — 
230°/14  mm.  yields  p -propenylphenyl  salicylate,  m.  p.  87°. 

R.  B. 

Synthesis  of  p-Hydroxyphenylglycine.  K.  Shimo  (Rep. 
Osaka  Ind.  Res.  Lab.,  1924,  5,  No.  7,  1 — -13). — Commercial 
“  formalin  ”  (17  c.c.)  is  added  to  an  ice-cooled  solution  of  30  g.  of 
p-aminophenol  hydrochloride  in  140  c.c.  of  hot  water,  and  75  g. 
of  20%  potassium  cyanide  solution  are  added  dropwise.  The 
nitrile,  OH-CfiH4-NH*CH2-CN  (95%  yield),  is  dissolved  (20  g.)  in 
100  c.c.  of  10%  potassium  hydroxide  solution  and  boiled  with 
50  c.c.  of  water  for  15 — 20  mm.  until  no  more  ammonia  is  evolved. 
On  neutralisation  with  dilute  hydrochloric  acid  and  acidification 
with  acetic  acid,  p-hydroxyphenylglycine  separates  in  84-2%  yield. 
The  methyl  and  ethyl  derivatives  of  p-hydroxyphenylglycine,  and 
the  acetyl  and  benzoyl  derivatives  of  the  nitrile  are  described. 

Chemical  Abstracts. 

Methylation  of  Tyrosine.  E.  Abderhalden  and  E.  Schwab 
(Z.  physiol.  Chem,.,  1925,  148,  17 — 22). — Tyrosine,  treated  with 
diazomethane  in  dry  ether,  yields  methyl  a-amino-(3-p-anisylpro- 
pionate,  a  yellow  oil,  b.  p.  158° /1 2  mm.  (hydrochloride,  m.  p.  below 
100°),  and  methyl  a-methylamino-(3-p-anisylpropionate,  which  on 
distillation  passes  into  the  anhydride.  In  moist  ether,  methyl¬ 
ation  yields  only  small  amounts  of  the  above,  the  chief  product 
being  p-methoxybenzylbetaine,  m.  p.  222°  (decomp.),  hydrochloride, 
m.  p.  107°,  chloroplatinate,  m.  p.  232°.  P.  W.  C. 

Esters  of  Aromatic  Alkyloxy-  and  Alkylamino-carboxylic 
Acids,  containing  Iodine  in  the  Aliphatic  Side-chain. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  412699 ; 
from  Chem.  Zentr.,  1925,  ii,  613). — -Esters  of  iodoalkyloxy-  or  iodo- 
alkylamino-aromatic  acids  are  obtained  by  esterification  of  the 
corresponding  acids  or  from  the  hydroxy  alkyloxy  or  hydroxyalkyl- 
amino  acids  by  replacement  of  the  hydroxyl  group  with  halogen. 
Thus  p -  ^-hydroxy ethoxybenzoic  acid,  m.  p.  182°  (from  ethylene- 
chlorohydrin  and  p- hydroxy  benzoic  acid ;  methyl  ester,  m.  p.  65°), 
with  phosphorus  pentachloride  yields  p -$-chloroethoxybenzoyl  chloride, 
m.  p.  42°,  b.  p.  180°/10  mm.,  from  which  p -$-chloroethoxybenzoic  acid, 
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m.  p.  256°,  and  p -$-iodoethoxybenzoic  acid,  m.  p.  181°,  are  succes¬ 
sively  obtained.  The  methyl  ester  of  the  latter  acid  has  m.  p.  70°. 
Similarly,  p-  p-chloroethoxybenzoyl  chloride  with  benzyl  alcohol 
yields  benzyl  p-^-chloroethoxybenzoate,  m.  p.  62°,  which  with  sodium 
iodide  in  acetone  gives  benzyl  p-$-iodoethoxybenzoate,  m.  p.  77 — 78°. 
Methyl  p-(3-hydroxyethoxy benzoate  with  phosphorus  pentabromide 
yields  methyl  p-$-bromoethoxybenzoate,  m.  p.  68°,  which  can  be 
converted  into  the  iodoethoxy  ester.  Methyl  p-hydroxy  benzoate 
and  fsopropylenechlorohydrin  yield,  after  hydrolysis,  p -^-hydroxy - 
propoxybenzoic  acid,  m.  p.  150°,  from  which  p -$-chloropropyloxy- 
benzoyl  chloride,  methyl  p-$-chloropropoxybenzoate,  b.  p.  140 — 
142°/1  mm.,  and  methyl  p-fi-iodopropoxybenzoate,  b.  p.  156 — 159°/ 
1  mm.,  are  successively  obtained.  Ethyl  ra-aminobenzoate  and 
ethylene  bromide  yield  ethyl  m-fi-bromoethylaminobenzoate,  converted 
by  sodium  iodide  in  acetone  into  ethyl  m-$-iodoethylaminobenzoate, 
m.  p.  123°.  R.  B. 


Constitution  of  Naphthalene  and  its  Derivatives.  R. 

Lesser,  E.  Kranepuhl,  and  S.  Sad  ( Ber .,  1925,  58,  [£],  2109 — 
2124). — In  an  attempt  to  discriminate  between  the  symmetrical 
and  unsymmetrical  formulae  for  naphthalene,  (I)  and  (II),  examin¬ 
ation  has  been  made  of  2-hydroxynaphthalene-3-carboxylic  acid, 
which,  on  account  of  the  yellow  colour  of  its  alkali  salts  and  those 
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of  its  esters,  has  been  considered  by  Mohlau  to  be  2-keto-l  :  2-di- 
hydronaphthalene-3-carboxylic  acid,  (III)  and  (IV).  Since,  how¬ 
ever,  methyl  l-bromo-2-hydroxynaphthalene-3-carboxylate  yields 
stable,  coloured  salts  of  the  alkali  metals,  Mohlau’s  conception 
cannot  be  maintained  in  its  entirety,  since  its  application  involves 
the  presence  of  alkali  and  bromine  in  stable  union  to  the  same 
carbon  atom.  The  presence  of  the  quinonoid  linking  is,  however, 
established  and  since  it  cannot  lie  between  carbon  atoms  1  and  2, 
it  must  be  between  the  atoms  2  and  3  [cf.  formula  (II)].  The 
structure  of  the  coloured  derivatives  is  most  readily  explained  by 
adopting  the  structure  (V)  based  on  the  recent  work  of  Anschutz 
(this  vol.,  i,  666)  on  isomeric  0-  and  A-acyl- 
salicylylamides.  The  strength  of  the  subsidiary 
valency  depends  on  the  nature  of  the  substituents 
in  the  carboxyl  group  and  sinks  to  zero  in  the 
colourless  anilide  and  colourless  basic  sodium  salt 
of  free  2-hydroxynaphthalene-3-carboxylic  acid,  whereas  com¬ 
pounds  in  which  the  hydrogen  of  the  nuclear  hydroxyl  groups  is 
replaced  by  another  group  are  simply  formulated  in  accordance 
with  (II).  In  any  case,  it  is  certain  that  a  double  linking  in 
2-hydroxynaphthalene-3-carboxylic  acid  lies  between  carbon  atoms 
2  and  3,  and  thus  definite  evidence  is  adduced  in  favour  of  the 
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unsymmetrical  structure  (II)  for  naphthalene.  The  adoption  of 
this  constitution  affords  a  simple  explanation  of  the  observations 
of  Willstatter  (A.,  1912,  i,  545;  1913,  i,  353;  1923,  i,  771)  on  the 
hydrogenation  of  naphthalene,  if  it  be  assumed  that  in  the  pro¬ 
duction  of  tetrahydronaphthalene  the  double  linkings  between 
carbon  atoms  5  and  6  and  7  and  8  (or  the  conjugate  linking  between 
5  and  8)  are  ruptured  and  the  remaining  benzene  nucleus  offers 
great  resistance  to  hydrogenation,  whereas  in  the  perhydrogenation 
the  primary  addition  takes  place  at  carbon  atoms  2  and  3,  thus 
leaving  a  cyclic  structure  with  uniform  conjugate  double  linkings 
which  therefore  readily  undergoes  complete  hydrogenation  without 
production  of  isolable  intermediate  compounds. 

Whether  the  unsymmetrical  structure  of  naphthalene  persists 
in  all  its  derivatives  cannot  at  present  be  decided  definitely,  but  this 
appears  to  be  the  case  in  so  far  as  products  containing  substituents 
in  only  one  nucleus  are  concerned.  This  conclusion  appears  to  be 
contrary  to  the  evidence  of  von  Weinberg  (A.,  1921,  i,  781),  who, 
however,  worked  exclusively  with  naphthalene  derivatives  sym¬ 
metrically  substituted  in  both  nuclei.  Since,  however,  experi¬ 
mental  evidence  is  now  adduced  in  favour  of  the  symmetrical 
disposition  of  the  double  linkings  in  2  :  7-dihydroxynaphthalene, 
it  appears  probable  that  the  symmetrical  structure  (II)  is  to  be 
generally  ascribed  to  such  compounds. 

The  following  compounds  are  incidentally  described  :  2-hvdroxy- 
3-naphthoyl  chloride,  m.  p.  95 — 96° ;  2-hydroxy-3-naphthamide, 
m.  p.  217 — 218° ;  2-acetoxy-3-naphthoic  acid,  m.  p.  184 — 186° ; 

2- benzoyloxy-3-naphthoic  acid,  m.  p.  208 — 209°  ;  2-acetoxy-3-naphth- 
amide,  colourless  needles,  m.  p.  (indef.)  180—190°  after  becoming 
yellow  at  160°,  which  readily  becomes  isomerised  to  2 -hydroxy- 

3- naphthoacetamide,  yellow  plates,  m.  p.  185° ;  2-acetoxy-3-naphtho- 
acetamide,  m.  p.  159 — 160° ;  •  l-bromo-2-acetoxy-3-naphthoic  acid, 
m.  p.  183° ;  \-bromo-2-acetoxy-3-naphihamide,  apparent  m.  p.  204 — 
206°  after  becoming  yellow  at  about  180°  (actually  m.  p.  of  the 
isomeric  N -acetyl  derivative,  into  which  it  is  converted  by  heat 
or  by  prolonged  treatment  with  boiling,  glacial  acetic  acid) ;  1  -bromo- 

2- hydroxy-3-naphthamide,  m.  p.  258 — 259°  ;  2-acetoxy-3- n aphtha - 
nitrile,  m.  p.  118°;  2-hydroxy -3-naphthonitrile,  m.  p.  188 — 189°; 
methyl  2-methoxy-3-naphthoate,  b.  p.  197 — 198°/11  mm.,  m.  p. 
63 — 65° ;  2-methoxy-3-naphthoic  acid,  m.  p.  134 — 135° ;  2 -methoxy- 

3- naphthamide,  m.  p.  172 — 173°;  2-methoxy -3-naphthonitrile,  m.  p. 
132 — 133°;  methyl  \-brmno-2-hydroxy-3-naphthoate,  m.  p.  115°. 
Methyl  2-hydroxy-3-naphthoate  yields  an  intensely  yellow  potassium 
salt,  C12H903K ;  the  analogous  sodium,  rubidium,  cadmium,  mercury, 
and  silver  salts  are  described.  Methyl  l-bromo-2-hydroxy-3- 
naphthoate  similarly  yields  intensely  yellow  sodium,  potassium, 
rubidium,  and  cadmium  salts.  The  potassium  salt  of  l-bromo-2- 
hydroxy-3-naphthamide  and  the  silver  and  potassium  salts  of 
2-hydroxy-3-naphthonitrile  are  described;  the  silver  salt  is  trans¬ 
formed  by  methyl  iodide  into  2-methoxy- 3-naphthonitrile,  m.  p. 
132 — 133°.  2-Acetoxy-3-naphthoyl  chloride  is  converted  by 
aluminium  chloride  and  benzene  into  phenyl  2-hydroxy -3-naphthyl 
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ketone ,  m.  p.  161 — 162°  (the  orange-red  'potassium  salt  is  described). 
2-Hydroxy-3-naphthomethylanilide  has  m.  p.  192 — 193°. 

2  :  7-Dihydro xynaphthalene  is  converted  by  acetic  anhydride 
and  sodium  hydroxide  solution  into  a  monoacetyl  derivative,  m.  p. 
171 — 172°,  and  by  benzoyl  chloride  into  the  monobenzoyl  compound, 
m.  p.  199° ;  acetylation  of  the  benzoyl  compound  or  benzoylation 
of  the  acetyl  derivative  yields  the  same  benzoyloxyacetoxynaphth- 
alene,  m.  p.  136 — 137°.  The  action  of  diphenylcarbamyl  chloride 
on  2  :  7-dihydro xynaphthalene  gives  the  corresponding  diphenyl¬ 
carbamyl  compound,  m.  p.  261°,  which  is  converted  by  benzoyl 
chloride  into  2-benzoyloxy-l-diphenylcarbamyloxy  naphthalene,  m„  p. 
179°,  identical  with  the  substance  obtained  by  the  action  of  diphenyl¬ 
carbamyl  chloride  on  the  monobenzoyl  derivative.  2-Hydroxy-l- 
benzyloxynaphthalene  has  m.  p.  151 — 152°.  The  preparation  of 
monoacetyl  or  monobenzoyl  derivatives  of  2  :  6-  or  1  :  5-dihydroxy- 
naphthalene  could  not  be  effected.  H.  W. 

Preparation  of  p-N aphthol-4-carb oxylic  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  413836;  from 
Chem.  Zentr.,  1925,  ii,  614). — a-Naphthylamine-3-sulphonic  acid 
is  converted  into  l-cyanonaphthalene-3-sulphonic  acid  ( potassium 
salt,  barium  salt),  which  on  boiling  with  dilute  alkali  yields  l-carb- 
oxy naphthalene-^ -sidphonic  acid.  This  acid,  or  the  nitrile  acid,  on 
fusion  with  sodium  hydroxide  at  220 — 230°,  yields  $-naphthol- 4- 
carboxylic  acid,  m.  p.  241 — 242° ;  fission  of  the  substituted  ring 
does  not  take  place.  Diazotised  p-nitroaniline  yields  a  dark  red 
azo  dye  with  p-naphthol-4-carboxylic  acid.  R.  B. 

Action  of  Benzilic  and  Anisilic  Acids  on  Thiophenols.  A. 

Bistrzycki  and  J.  Risi  {Helv.  Chim.  Acta,  1925,  8,  582 — 591). — 
In  contrast  to  the  reaction  of  the  alkyl  ethers  of  thiophenol  pre¬ 
viously  described  (A.,  1922,  i,  33),  it  is  found  that  thiophenol  itself 
reacts  with  benzilic  acid  in  glacial  acetic  acid  solution  on  addition 
of  sulphuric  acid  at  40 — 45°  to  yield  a -phenylthioldiphenylacetic 
acid,  CPh2(SPh)*C02H,  m.  p.  126 — 128°  ( sodium  and  barium  salts 
described),  which  also  results  from  the  direct  action  of  thiophenol 
on  diphenylchloroacetic  acid  in  benzene  solution.  This  acid  loses 
carbon  dioxide  when  its  solution  in  pyridine  is  boiled,  with  pro¬ 
duction  of  phenyl  benzhydryl  sulphide,  CHPhySPh,  m.  p.  76 — 78*5°. 
Oxidation  of  the  acid  with  chromic  anhydride  in  acetic  acid  solution 
gives  no  sulphone,  but  a  little  benzophenone.  Its  acid  chloride, 
m.  p.  45 — 50°,  heated  with  anhydrous  zinc  chloride,  undergoes  an 
internal  condensation  to  give  1  :  l-diphenyl-2-keto-l  :  2-dihydro- 

thionaphthen,  C6H4<Cg^^>CPh2,  m.  p.  145 — 146°.  The  following 

compounds  are  prepared  by  analogous  reactions  :  a-p -tolylthiol- 
diphenylacetic  acid,  m.  p.  155°  (after  sintering  at  135°),  from  thio- 
p-cresol ;  x-jjhenylthioldi-p-anisy  [acetic  acid,  m.  p.  106 — 107°, 
from  anisilic  acid  and  thiophenol  ( barium  salt  described),  which 
loses  carbon  dioxide  at  140°  to  give  phenyl  4  :  4' -dimethoxybenz- 
hydryl  sulphide,  (MeO'C6H4)2CH*SPh,  m.  p.  50-5 — 51*5°.  No  similar 
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condensation  results  between  thiophenol  and  mandelic,  a-hydroxy- 
/sobutyric,  a-bromoisobutyric,  a-bromopropionic,  [i-chloro-  or  [i-iodo- 
propionic,  or  bromomalonic  acids.  Incidentally,  it  is  found  that 
a-bromopropionic  acid  and  bromomalonic  acid,  when  heated  with 
stannous  chloride  in  benzene  solution,  yield  a^-dimethylsuccinic 
and  succinic  anhydrides,  respectively.  G.  M.  B. 

Derivatives  of  Cumidic  and  Pyromellitic  Acids.  H.  de 

Diesbach  and  G.  Zurbriggen  {Helv.  Chim.  Acta,  1925,  8,  546 — 
556). — Bromine  vapour,  introduced  by  means  of  a  stream  of  carbon 
dioxide  into  the  dinitrile  of  (3-cumidic  acid  (cf.  A.,  1923,  i,  798) 
above  its  m.  p.  (209-5 — 210°),  yields  as  a  first  product  the  dinitrile 
(m.  p.  163°)  of  1  :  4-di(bromomethyl)benzene-2  :  5-dicarboxylic  acid, 
which  itself  decomposes  without  melting  at  339 — 340°  and  was 
isolated  by  the  action  of  formic  acid  on  its  dibromide,  m.  p.  117 — 
117-5°,  obtained  by  a  similar  bromination  of  (3-cumidoyl  chloride 
(m.  p.  116°).  ( Diethyl  ester,  m.  p.  163 — 163-5°,  described.)  By 

heating  the  dinitrile  with  hydrogen  chloride  in  glacial  acetic  acid  at 
180°  or  with  70%  sulphuric  acid,  or  by  dissolving  the  free  acid  in 
sodium  carbonate  solution,  or  by  elimination  of  2  mols.  of  ethyl 
bromide  from  the  diethyl  ester  above  its  m.  p.,  p -pyromellitide  [the 
dilactone  of  1  :  4-di(hydroxymethyl)benzene-2  :  5-dicarboxylic  acid], 
decomp.  338 — 339°,  is  produced,  which  is  oxidised  by  permanganate 
to  pyromellitic  acid.  More  prolonged  bromination  of  ^-cumidic 
dinitrile  yields  the  dinitrile  (m.  p.  221°)  of  1  :  4-di{dibromomethyl)- 
benzene-2  :  5-dicarboxylic  acid,  decomp.  259 — 260°,  itself  prepared 
by  the  action  of  formic  acid  on  its  dibromide,  m.  p.  147°,  the  product 
of  further  bromination  of  the  dibromo-dibromide  of  m.  p.  117 — 
117-5°  diethyl  ester,  m.  p.  142 — 142-5°,  also  described).  This  acid 
is  converted  by  boiling  with  calcium  carbonate  and  water  into 
1  :  4-dialdehydobenzene-2  :  5-dicarboxylic  acid,  m.  p.  257-5 — 258-5° 
(decomp.)  ( dioxime ,  decomp.  153°),  which  yields  with  phenyl- 
hydrazine  pyromelliticbisphenazone, 


NPh-CO 

N=-CH 


>C6H2< 


CH— N 
CO— NPh 


m.  p.  352°. 

The  dinitrile  (m.  p.  144 — 145°)  of  a-cumidic  acid  brominated 
at  165°  furnishes  1  :  3-di{bromomethyl)benzene-4: :  5-dicarboxylic 
dinitrile,  m.  p.  114°,  converted  by  hot  70%  sulphuric  acid  into 
m- pyromellitide  [the  dilactone  of  1  : 3 -di(hydroxymethyl)benzene- 
4  :  5-dicarboxylic  acid],  m.  p.  277-5 — 278-5°  (decomp.).  Bromination 
of  a-cumidoyl  dichloride  (m.  p.  82°)  at  160°  yields  the  dibromide 
(m.  p.  104°)  of  1  :  3-di(dibromomethyl)benzene-4: :  5-dicarboxylic 
acid,  m.  p.  224 — 225°  (decomp.)  ( diethyl  ester,  m.  p.  93°),  the 
dibromide  being  converted  further  by  complete  hydrolysis  into 
1  :  Z-di aldehydob enzene-4  :  5-dicarboxylic  acid,  m.  p.  246 — 247° 
(decomp.). 

p -Pyromelliticdi-imidine  [the  dilactam  of  1  :  4 -di{aminomethyl)- 
benzene- 2  :  5-dicarboxylic  acid],  a  white  powder  not  melted  at  350°, 
results  from  the  action  of  ammonia  gas  on  an  alcoholic  solution 
of  the  corresponding  dibromo-diethyl  ester,  whilst  aniline  produces 
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the  dianil,  not  melted  at  360°.  The  m -pyromelliticdi-imidine  is 
similarly  obtained  and  decomposes  at  340 — 350°.  G.  M.  B. 

Substitution  in  Vicinal  Trisubstituted  Benzene  Derivatives. 

III.  L.  Rubenstein  ( J .  Chem.  Soc.,  1925,  127,  2268 — 2269  ; 
cf.  Davies  and  Rubenstein,  T.,  1923,  123,  2839). — The  nitration  of 
3-methoxy-2-ethoxybenzaldehyde  yields  a  mixture  of  5-  and  6-nitro- 
3-methoxy-2-ethoxybenzaldehydes,  which  is  found  to  contain  60% 
of  the  5-nitro  and  40%  of  the  6-nitro  compound.  A  complete 
separation  of  the  mixture  of  5-  and  6-nitro-2  :  3- diethoxy  benzalde- 
hydes,  obtained  in  the  nitration  of  2  :  3-diethoxybenzaldehyde, 
has  not  been  effected.  In  both  these  nitrations  the  4-nitro-alde- 
hyde  is  formed  in  small  quantity.  B.  W.  A. 

Mixed  Cannizzaro  Reaction.  III.  C.  Endoh  (Rec.  trav. 
chim.,  1925,  866 — 875). — Simple  and  mixed  Cannizzaro  reactions 
have  been  obtained  with  cinnamaldehyde  alone  and  with  acetal¬ 
dehyde,  in  the  presence  of  aluminium  ethoxide  as  condensing  agent, 
the  products  being  cinnamyl  cinnamate  in  the  former  case  and  a 
mixture  of  ethyl  cinnamate  with  cinnamyl  acetate,  b.  p.  142 — 144°/ 
12  mm.,  in  the  latter.  Cinnamyl  alcohol  was  isolated,  after  hydro¬ 
lysis,  by  means  of  its  compound  with  calcium  chloride, 
CaCl2,l-5CHPh:CH-CH2-OH, 

m.  p.  157°,  and  obtained  in  41%  yield  of  crystalline  product  of 
m.  p.  33°.  G.  M.  B. 

Action  of  Aldehydes  on  Grignard’s  Reagent.  III.  J. 

Marshall  (J.  Chem.  Soc.,  1925,  127,  2184—2188;  cf.  T.,  1914, 
105,  527 ;  1915,  107,  509). — It  has  been  shown  ( loc .  cit.)  that, 
where  the  aldehyde  is  in  excess  in  a  Grignard  reaction,  along  with 
the  primary  and  secondary  alcohols  obtained,  the  ketone  corre¬ 
sponding  with  the  secondary  alcohol  is  also  formed,  with  the  con¬ 
densation  products  of  this  ketone  with  the  aldehyde  used.  The 
suggestion  that  the  mechanism  is  analogous  to  Cannizzaro’s  reaction 
is  borne  out  by  the  formation,  besides  cinnamyl  alcohol,  of  styryl 
methyl  ketone  when  cinnamaldehyde  reacts  with  magnesium  methyl 
iodide,  and  of  styryl  ethyl  ketone  when  magnesium  ethyl  iodide  is 
used  (cf.  Meisenheimer,  this  vol.,  i,  527 ;  Hess,  A.,  1924,  i,  859). 
Magnesium  phenyl  bromide,  reacting  with  excess  of  trioxymethylene, 
yielded  chiefly  benzyl  bromide  and,  as  expected,  some  benzaldehyde. 

B.  W.  A. 

Derivatives  of  Phenylpropiolaldehyde  and  a-Bromo- 
cinnamaldehyde.  K.  von  Auwers  and  B.  Ottens  ( Ber .,  1925, 
58,  [j B],  2060 — 2071). — Phenylpropiolaldehyde,  b.  p.  105 — 108°/ 
10  mm.,  df8  1-0639,  Wne8  1-60717,  is  converted  by  semicarbazide 
in  faintly  acid,  neutral,  or  faintly  alkaline  aqueous-alcoholic  solu¬ 
tion  into  a  mixture  of  the  labile  semicar bazone,  m.  p.  193 — 194°, 
and  stable  semicarbazone,  m.  p.  132 — 134°  (cf.  Driessen,  Diss., 
Kiel,  1898 ;  Moureu  and  Delange,  A.,  1904,  i,  650).  Transformation 
of  the  former  into  the  latter  substance  is  effected  by  glacial  acetic 
acid  or  by  mineral  acid  in  alcoholic  solution.  The  semicarbazones 
are  hydrolysed  by  2AT-sulphuric  acid  at  100°,  the  phenylpropiol- 
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aldehyde  being  identified  as  the  p-nitrophenylhydrazone ,  m.  p. 
133 — 135°.  Oxidation  of  the  semicarbazones  by  potassium  per¬ 
manganate  in  aqueous  acetone  affords  benzoic  acid.  [Benzalde- 
hydesemicarbazone  is  stable  towards  permanganate  at  0° ;  it  is 
converted  by  nascent  nitrous  acid  into  benzaldehyde.  Cinnamalde- 
hydesemicarbazone  is  readily  oxidised  by  permanganate  to  benzoic 
acid.]  Attempts  to  convert  phenylpropiolaldehydesemiearbazone 
into  a  pyrazole  derivative  were  unsuccessful.  Similar  experiments 
are  recorded  with  the  compound,  b.  p.  158 — 160°/14  mm.,  d]81 
0-9937,  Wjjg  1-51665,  obtained  by  Lieske  ( Diss .,  Kiel,  1908)  by  the 
action  of  sodium  ethoxide  on  phenylpropiolaldehyde  diethylacetal 
and  regarded  by  him  as  (3 -ethoxy cinnamaldehyde  diethylacetal, 
but  now  shown  to  be  a-ethoxycinnamaldehydediethylacetal,  since 
the  semicarbazone,  m.  p.  151 — 152°  (obtained  by  Lieske  from  the 
free  aldehyde),  is  hydrolysed  to  an  a.-monosemicarbazone,  C1oH1102N3, 
m.  p.  168 — 169°,  which  is  converted  by  semicarbazide  into  a  disemi- 
carbazone,  m.  p.  238°,  identical  with  benzylglyoxaldisemicarbazone 
described  by  Dakin  and  Dudley  (A.,  1914,  i,  907).  The  rule  that 
in  the  addition  of  HX  to  a  compound  containing  the  group  >  CIC  < 
or  -CIC-  the  radical  X  becomes  attached  to  the  carbon  atom 


poorest  in  hydrogen  appears  to  be  valid  only  in  the  absence  of 
negative  substituents ;  these  cause  X  to  enter  in  a  position  as 
remote  from  them  as  possible,  and  in  those  cases  in  which  two 
such  substituents  are  present  the  more  strongly  negative  one  has 
the  directing  influence. 

Attempts  to  convert  the  mixture  of  stereoisomeric  phenylpro- 
piolaldehydephenylhydrazones  (cf.  Driessen,  loc.  cit. ;  Lieske, 
loc.  cit.)  into  1  :  5-diphenylpyrazole  were  unsuccessful.  On  the 
other  hand,  phenylpropiolaldehyde  and  methylhydrazine  yield 
5-phenyl- 1-methylpyrazole,  b.  p.  142 — 143°/22  mm.,  with  such 
ease  that  the  isolation  of  the  primarily  formed  methylhydrazone 
appears  impossible.  Similarly,  a-bromocinnamaldehyde  and 
methylhydrazine  yield  ultimately  5-phenyl- 1-methylpyrazole  (von 
Auwers  and  Schmidt,  this  vol.,  i,  586),  reaction  occurring  through 
the  unstable  intermediate  compound, 

CHPh:CBr-CH(OH)-NH-NHMe, 

m.  p.  45 — 50°,  which  is  hydrolysed  by  cold  mineral  acid  to  a-bromo¬ 
cinnamaldehyde  and  methylhydrazine ;  decomposition  of  this 
substance  appears  to  yield  4-bromo-5-phenyl-l-methylpyrazoline 
hydrobromide,  m.  p.  129 — 130°,  or  in  the  presence  of  ether  gives 
5-phenyl- 1-methylpyrazole,  a-bromocinnamaldehyde,  and  methyl¬ 
hydrazine. 

Phenylpropiolaldoxime  very  readily  suffers  ring  closure,  and 
even  under  the  mildest  conditions  appears  to  be  converted  by 


acetic  anhydride  into  phenylpropiolonitrile,  m.  p.  38 — 40°  *,  the 
CPh’OCH 

constitution  W  may  therefore  be  assigned  to  it.  On  the 


other  hand,  a-bromocinnamaldoxime,  m.  p.  144°,  cannot  be  con¬ 
verted  into  an  isomeric  cyclic  compound  and  is  transformed  by 
cautious  treatment  with  acetic  anhydride  into  the  acetate,  m.  p. 
81 — 82°,  from  which  the  original  oxime  can  be  regained;  boiling 
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acetic  anhydride  transforms  it  into  <x-bromocinnamonitrile ,  b.  p. 
155°/30  mm.,  144—145715  mm.,  df's  1-4656,  <e3  1-63169.  The 


oxime  probably  has  the  constitution 


CHPhlCBr-CH 


N-OH 


According 


to  this  view,  water  is  more  readily  lost  from  the  anti-  than  from  the 
syw-oxime,  so  that  Meisenheimer’s  views  on  the  Beckmann  trans¬ 
formation  of  ketoximes  appear  capable  of  extension  to  intramole¬ 
cular  reactions  of  aldoximes.  Cinnamonitrile,  prepared  from 
cinnamaldoxime  for  purposes  of  comparison,  has  b.  p.  135°/18  mm., 
df'2  1-0304,  nV  1-59467. 

y.-Bromocinnamaldehydesemicarbazone,  m.  p.  206 — 207°,  could 
not  be  transformed  into  a  cyclic  compound.  Similar  results  are 
recorded  with  a-bromocinnamaldehydephenylhydrazone,  a-ethoxy- 
cinnamaldehydephenylhydrazone,  and  a-methylcinnamaldehyde- 
phenylhydrazone.  H.  W. 


Distyryl  Ketone  and  Triphenylmethane.  XII.  The  Di- 
methylacetal  and  Methochloride  of  p-Anisyl  p-Methoxy- 
styryl  Ketone.  F.  Straus  and  W.  Heyn  ( Annalen ,  1925,  445, 
92 — 110). — ay-Dichloro-ay-di-p-anisylpropylene  (Straus,  Krier,  and 
Lutz,  A.,  1910,  i,  565),  m.  p.  73 — 77°,  is  prepared  by  an  improved 
method  by  the  action  of  oxalyl  chloride  on  anisyl  p  - meth  oxy styry  1 
ketone  in  benzene  or  chloroform.  It  reacts  with  sodium  meth- 
oxide  in  methyl  alcohol  in  a  glass-lined  autoclave  at  100°  to  give 
the  dimethylacetal  of  p-anisyl  p-methoxystyryl  ketone  (yy-di- 
methoxy-yy-di-p-anisylpropylene), 

MeO*CeH4’CH:CH’C(OMe)2'C6H4-OMe, 
b.  p.  228—23070-8—0-9  mm.,  d™  1-130,  n2f  1-57572.  a-Chloro- 
y-methoxy-ay-dianisylpropylene  (Straus,  Krier,  and  Lutz,  loc.  cit.) 
is  probably  formed  intermediately,  and  it  is  shown  that  this  com¬ 
pound,  which  decomposes  at  the  ordinary  temperature  with  evolu¬ 
tion  of  heat  into  methyl  chloride  and  anisyl  methoxystyryl  ketone, 
undergoes  isomerisation  in  the  presence  of  a  trace  of  hydrogen 
chloride,  with  migration  of  the  y-methoxyl  and  a  corresponding 
change  in  position  of  the  double  linking :  C  Ar  Cl .’CH •  CH  Ar  •  OMe  — > 
CArCl(OMe)-CH!CHAr  (cf.  Ziegler,  Richter,  and  Schnell,  this  vol., 
i,  915).  yy-Dimethoxy-ay-dianisylpropylene  is  very  sensitive  to 
acids,  which  convert  it  into  the  parent  ketone,  m.  p.  102-5 — 103°. 
Reduction  with  palladium  and  hydrogen  (cf.  Straus  and  Ehrenstein, 
this  vol.,  i,  535)  gives  yy-dimethoxy-<xy-di-p-anisylpropane  (dimethyl¬ 
acetal  of  anisyl  fi-anisylethyl  ketone),  b.  p.  217 — 218°/0-6 — 0-7  mm., 
dfQ  1-098,  rif2  1-54439,  which  is  readily  hydrolysed  to  the  corre¬ 
sponding  ketone  (semicarbazone,  m.  p.  148 — 149-5°).  By  the 
action  of  hydrogen  chloride  in  carbon  disulphide  at  the  ordinary 
temperature,  the  unsaturated  acetal  gives  an  unstable  hydrochloride 
of  the  ketone  methochloride, 

MeO-C6H4-CH:CH-CCl(OMe)*C6H4-OMe,HCl, 
which  readily  passes  into  the  ketone  on  contact  with  a  trace  of 
water,  and  regenerates  the  acetal  by  treatment  with  sodium  meth- 
oxide.  The  dimorphous  mercuric  chloride  compound  (HgCl2  in 
place  of  HC1),  prepared  in  red  or  brown  modifications  by  adding 
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hydrogen  chloride  and  mercuric  chloride,  each  dissolved  in  dry 
ether,  to  a  solution  of  the  acetal  in  dry  ether,  is  much  more  stable. 

p-Anisyl  p-methoxystyryl  ketone,  with  hydrogen  chloride 
in  carbon  disulphide,  yields  crystals  of  a  monohydrochloride, 
CHAr!CH*CArCl*OH,  but  no  evidence  of  a  dihydrochloride  analogous 
to  the  methochloride  hydrochloride  could  be  obtained.  The 
mercuric  chloride  compound,  CHAr!CH*CArCl'OH.HgCl2,  however, 
is  easily  prepared.  A  monohydrobromide  is  also  described. 

The  abnormal  ketochloride  of  dianisylideneacetone  (Straus, 
Krier,  and  Lutz,  loc.  cit.)  is  converted  by  sodium  methoxide,  pro¬ 
bably  after  a  similar  isomerisation  of  an  intermediate  ehloro- 
methoxy  compound,  into  a.a.-dimethoxy-a.s-di-'p-anisyl-fiS-pentadiene 
(dimethylacetal  of  pp'-dimethoxycinnamylideneacetophenone),  b.  p. 
241 — 243°/0-2 — 0-6  mm.  This,  treated  with  hydrogen  chloride  in 
carbon  disulphide,  gives  crystals  of  a  compound,  which  is  probably 
the  ketone  methochloride  hydrochloride ;  or  it  may  be  hydrolysed 
with  methyl-alcoholic  hydrogen  chloride  to  the  ketone,  pp ' -di- 
methoxycinnamylideneacetophenone,  m.  p.  112-5 — 113°.  C.  H. 

Action  of  Methyl  Cyanoformate  on  Organo-magnesium 
Compounds.  H.  Finger  and  R.  Gaul  (J.  pr.  Chem.,  1925,  [ii], 
111,  54 — 61). — Methyl  cyanoformate  (1  mol.)  reacts  vigorously 
with  magnesium  methyl  iodide  or  magnesium  ethyl  iodide  (3  mols.) 
in  ethereal  solution  with  formation  of  2-methylbutan-2-ol-3-one 
(cf.  Schmidt  and  Austin,  A.,  1903,  i,  2)  or  3-ethylhexan-3-ol-4-one 
(cf.  Blaise  and  Maire,  A.,  1907,  i,  749;  1909,  i,  85),  respectively. 
Magnesium  phenyl  bromide  yields  similarly  phenyl  benzoin,  together 
with  a  large  proportion  of  triphenylcarbinol,  whilst  magnesium 
a- naphthyl  bromide  affords  the  imide  hydrobromide  of  the  corre¬ 
sponding  naphthylnaphthoin, 

C(OH)(C10H7)2'C(C10H7):NH,HBr, 
yellow,  m.  p.  205 — 210°  (decomp.).  The  latter  is  not  readily  hydro¬ 
lysed  to  the  corresponding  ketone,  and  yields  brown,  amorphous 
substances,  together  with  ammonia,  on  treatment  with  hot  con¬ 
centrated  acids,  whilst  treatment  in  alcoholic  solution  with  con¬ 
centrated  aqueous  potassium  hydroxide  affords  the  imide  hydroxide, 
as  a  hydrate,  m.  p.  135 — 138°  (decomp.),  from  which  the  hydro¬ 
chloride,  pale  yellow,  m.  p.  185 — 190°,  nitrate,  yellow,  m.  p.  135 — 
136°,  and  picrate,  yellow,  m.  p.  165 — 166°,  were  prepared.  The 
anhydrous  imide  hydroxide,  m.  p.  150 — 151°  (decomp.),  cannot  be 
prepared  by  heating  the  above  hydrated  product,  but  is  obtained 
by  heating  the  hydrochloride  or  hydro  bromide  at  110 — 120°  in  a 
current  of  ammonia.  F.  G.  W. 

Acetopyrocatechol  Dibenzyl  Ether.  E.  Merck,  Chem. 
Fabrik  (D.R.-P.  414142;  from  Chem.  Zentr.,  1925,  ii,  612). — The 
dibenzyl  ether  of  acetopyrocatechol,  m.  p.  93 — 94°,  is  obtained  by 
heating  acetopyrocatechol  and  benzyl  bromide  in  a  solution  of 
sodium  ethoxide  at  100°.  R.  B. 

Electrolytic  Reduction  of  Oximes.  III.  Benzildioxime. 

M.  Ishibashi  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  383 — 389;  cf.  A., 
1924,  i,  183). — A  5%  solution  of  p- benzildioxime  in  5%  aqueous 


i.  1432 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


alcoholic  (40  :  60  by  volume)  sulphuric  acid  was  reduced  electro- 
lytically,  using  a  lead  cathode,  current  density  1-5  amp. /dm.2, 
at  16 — 18°,  and  yielded  a  mixture  of  the  racemic  and  meso  forms 
of  a  (3-diamino-  a[3  -  dip  henyle  thane .  Combination  with  acids  of 
either  form  appears  to  lead  to  identical  salts  ( carbonate  of  mixture, 
m.  p.  108°).  Chemical  reduction  yields  only  the  racemic  form. 
As  by-products,  due  to  hydrolysis  of  the  dioxime,  there  are  formed 
a  stilbene  hydrate  (iso),  m.  p.  61 — 62°,  differing  from  the  known 
form ;  2:3:5: 6-tetraphenylpyrazine  (for  which  a  possible 

mechanism  of  formation  is  suggested) ;  benzoinpinacone  :  deoxy- 
benzoinpinacone ;  hydrobenzoin ;  f'sohydrobenzoin ;  (3 -hydroxy - 

a (3 - diphenylethy lamine  and  its  iso  form.  Electrolysis  in  sodium 
hydroxide  solution  reduces  the  yield  of  diamine,  a-  and  y-Benzil- 
dioxime  behave  similarly  to  the  (3  form.  B.  F. 

Spirans.  XII.  Preparation  of  Dibenzo-A6-suberen-l-one- 
2  :  2/-spiran.  H.  Letjchs  and  P.  Sander  (Ber.,  1925,  58,  [B], 
2200 — 2202). — The  synthesis  of  a  spiran  containing  a  seven- 
membered  heterocyclic  ring  from  di-(3-phenoxyethylmalonyl  chloride 
has  been  recorded  previously  (A.,  1924,  i,  972).  An  analogous 
compound  with  homocyclic  rings  is  derived  from  di-y-phenyl- 
propylmalonyl  chloride.  Since  in  each  case  the  yields  are  very 
small,  it  appears  that  the  spiran  arrangement  does  not  favour 
the  formation  of  seven-membered  rings. 

Ethyl  malonate  is  converted  successively  into  ethyl  y-phenyl- 
propylmalonate,  b.  p.  190 — 192°/13  mm.,  and  ethyl  di-y-phenyl- 
propylmalonate,  b.  p.  262°/13  mm.,  m.  p.  56 — 57°.  Hydrolysis 
of  the  latter  ester  occurs  with  difficulty,  yielding  ethyl  hydrogen 
di-y-phenylpropylmalonate,  m.  p.  86 — 87°  ( potassium  and  sodium 
salts)  and  di-y-phenylpropylmalonic  acid,  m.  p.  165 — 166°  (decomp.) 
after  softening  at  160°.  The  acid  is  transformed  by  successive 
treatment  with  phosphorus  pentachloride  and  ferric  chloride  into 
dibenzo-AQ-suberen-\-one-2  :  2' -spiran, 

c8H4<(^§k>c<(^!£x;6H4> 

m.  p.  142—144°.  H.  W. 

Influence  of  Mercury  on  the  Sulphonation  of  Anthraquinone. 

A.  Coppens  (Bee.  trav.  chim.,  1925,  44,  907 — 930). — A  repetition 
of  the  work  of  Roux  and  Martinet  (A.,  1921,  i,  257)  shows  that, 
contrary  to  their  statements,  anthraquinone- 1-sulphonic  acid  is 
not  affected  by  heating  at  180°  with  sulphuric  acid,  and  that 
sulphonation  of  anthraquinone  at  160°  in  presence  of  mercury  yields 
as  main  product,  not  the  2-,  but  the  1-acid.  Their  theory  of  the 
reaction  is  rejected  and  the  facts  are  simply  accounted  for  by  the 
assumption  that  sulphonation  in  the  2-position  always  proceeds 
independently  and  is  unaffected  when  mercury  or  one  of  its  salts  is 
added,  but  that  the  mercury  salts  catalyse  sulphonation  in  the 
1 -position. 

The  methods  hitherto  used  to  distinguish  between  the  isomeric 
sulphonic  acids  are  shown  to  be  untrustworthy,  and  a  new  method 
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has  been  worked  out.  The  alkyl  esters  of  these  acids  are  not 
sufficiently  stable  to  give  a  satisfactory  m.  p.  curve  :  ethyl  anthra- 
quinone-2-sulphonate  has  m.  p.  138 — 141°  (as  compared  with  the 
value  125°  found  by  Heffter,  A.,  1895,  i,  671).  The  methyl  ester, 
m.  p.  163-2 — 164-2°,  and  the  methyl  ester  of  anthraquinone- 1- 
sulphonic  acid,  m.  p.  192 — 193°,  are  obtained  by  the  action  of  methyl 
sulphate  on  the  dry  sodium  salts  of  the  respective  acids.  The 
proximate  analysis  of  the  mixed  sulphonation  products  depends 
on  their  conversion  by  a  boiling  solution  of  sodium  chlorate  and 
hydrochloric  acid  into  1-chloro-,  m.  p.  161°,  and  2-chloro-anthra- 
quinone,  m.  p.  209-5°,  the  proportion  in  the  mixture  being  deter¬ 
mined  from  the  m.  p.  curve  (eutectic  point  at  144°  and  24% 
of  1-chloroanthraquinone).  A  small  amount  of  2-acid  escapes 
chlorination  and  is  weighed  as  barium  salt  and  included  in  the 
result. 

The  yields  of  1-  and  2-sulphonie  acid  obtained  by  sulphonation 
of  anthraquinone  with  fuming  sulphuric  acid  at  156°  and  132°  in 
the  presence  of  varying  proportions  of  mercurous  sulphate  have 
been  determined.  The  yield  of  2-sulphonic  acid  at  156°  is  97-8% 
in  the  absence  of  mercury,  but  falls  gradually  to  16-1%  as  pro¬ 
portions  of  mercurous  sulphate  are  added  increasing  to  1%  or 
more,  the  remainder  of  the  product  being  the  1-sulphonic  acid 
with  only  a  trace  of  disulphonic  acid.  The  figures  obtained  at  132° 
are  similar,  so  that  the  change  of  temperature  must  affect  the  two 
reactions  equally.  The  influence  of  mercury  is  limited  by  the 
small  solubility  of  mercuric  sulphate  in  the  fuming  acid,  so  that 
the  addition  of  more  than  1%  of  mercury  salts  has  no  further  effect. 
Within  the  range  where  the  mercury  salt  dissolves  immediately, 
and  assuming  the  velocity  of  formation  of  the  2- acid  to  remain 
constant,  the  velocity  of  formation  of  the  1-acid  is  found  to  be 
proportional  to  the  amount  of  mercury  present.  At  the  end  of 
the  sulphonation,  the  mercury  is  all  to  be  found  in  the  recovered 
unsulphonated  anthraquinone,  where  it  is  present  as  an  anthra- 
quinone-mercury  compound  from  which  it  is  not  removed  by  boiling 
dilute  acids.  Partly  successful  attempts  have  been  made  to  pre¬ 
pare  such  a  compound.  No  direct  mercuration  of  anthraquinone 
results  when  it  is  heated  with  mercuric  chloride  or  acetate  at 
temperatures  up  to  300°,  but  mercuric  sulphate  in  presence  of  a 
little  fuming  sulphuric  acid  at  140 — 170°  yields  a  substance  which 
gives  with  hydrogen  sulphide  an  orange-brown  precipitate  from 
which  black  mercuric  sulphide  is  produced  by  heating  with  water. 
Impure  specimens  of  anthraquinone- 1-  and  -2 -mercurichlorides  are 
obtained  by  the  action  of  mercuric  chloride  on  the  1-  and  2-sulphinic 
acids  in  aqueous  alcoholic  solution.  These  substances  resemble, 
in  their  reactions,  those  present  in  the  pyridine  extract  of  the 
anthraquinone  recovered  from  the  sulphonations,  and  both  are  as 
efficient  catalysts  of  the  sulphonation  as  free  mercury  salts.  The 
following  reactions  are  therefore  probably  involved  in  the  form¬ 
ation  of  anthraquinone- 1-sulphonic  acid :  C14H80^+HgS04=: 

(C14H702)HgS04H ;  (C14H702)HgS04H  +  S03  -  C14H702-S03H  + 
HgS04.  G.  M.  B. 


i.  1434 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


9  : 10-Anthraquinone-2  :  3-  and  -1  :  2-quinonediazides  and 
their  Derivatives.  M.  Tanaka  ( Ber .,  1925,  58,  [5],  1986 — 1988). 

— 3-Nitroanthraquinone-2-diazonium  sulphate,  decomp.  133°,  is 
converted  when  cautiously  heated  with  acetic 
anhydride  at  95°  into  9  :  10-anthraquinone-2  :  3- 
N2  quinonediazide  (I),  decomp.  227°  after  darkening 
0  at  160°;  the  compound  is  reduced  by  alkaline 
sodium  hyposulphite  solution  to  2 -hydroxyanthra- 
quinonyl-3-hydrazine,  decomp.  330 — 340°,  which 
with  acetic  anhydride  yields  the  compound  ( ?) 


C6H4<CO>C«H2<0— CMe’ 

m.  p.  314°.  Similarly,  l-nitro-2-aminoanthraquinone  affords 
successively  l-nitroanthraquinone-2-diazonium  sulphate  and  9  :  10- 
anthraquinone- 1  :  2 -quinonediazide.  H.  W. 


Univalent  Oxygen.  IV.  S.  Goldschmidt,  A.  Vogt,  and  M.  A. 
Bredig  ( Annalen ,  1925,  445,  123—141 ;  cf.  A.,  1924,  i,  1062).— 
Whilst  the  action  of  sodium  alkoxides  on  9-chloro- 10-hydroxy  - 
phenanthrene  does  not  lead  to  crystalline  products  (cf.  Schmidt, 
A.,  1909,  i,  34),  dichlorophenanthrone  yields,  when  treated  at  0° 
with  dry  sodium  phenoxide  in  absolute  alcohol,  9  :  9 ' -diphenozy- 
10-keto-9  :  10-dihydrophenanthrene,  m.  p.  136—137°  (decomp.), 
together  with  a  mixture  of  by-products,  at  least  one  constituent  of 
which  appears  to  give  rise  to  a  free  radical,  and  on  oxidation  gives 
only  a  small  yield  of  phenanthraquinone.  When  the  above  di- 
phenoxy  derivative  is  reduced  with  zinc  dust  and  glacial  acetic 
acid,  it  yields  phenanthraquinol  monophenyl  ether,  m.  p.  140 — 141°, 
which  on  oxidation  with  alkaline  potassium  ferricyanide  affords 
9-phenoxy-10-phenanthryl  peroxide,  m.  p.  166 — 167°  (decomp.). 
The  latter  gives  colourless  solutions  in  cold  chloroform  and  pyridine, 
which  turn  red  at  the  b.  p. ,  indicating  dissociation  of  the  peroxide  into 
the  free  univalent  oxygen  radical,  and  become  colourless  again  on 
cooling.  Nitric  acid  and  bromine  convert  the  peroxide  into 
phenanthraquinone . 

When  dichlorophenanthrone  is  treated  with  phenol  at  50°, 
hydrogen  chloride  is  evolved  and  9  :  9' -bis-p-hydroxyphenyl-10-keto- 
9  :  10-dihydrophenanthrene,  m.  p.  248°,  is  obtained  in  quantitative 
yield.  o-Cresol  affords  similarly  the  corresponding  bis-p-hydroxy- 
m-tolyl  derivative,  m.  p.  291 — 293°  (decomp.). 

The  production  of  phenanthrol  by  the  action  of  hydrazine  hydrate 
on  phenanthraquinone  (cf.  Dutt  and  Sen,  T.,  1923, 123,  3420)  is  not 
confirmed.  In  boiling  alcoholic  solution,  phenanthraquinol  is 
obtained,  whilst  when  phenanthraquinone  (5  g.)  and  hydrazine 
hydrate  (1-7  g.)  are  mixed  in  alcohol  (30  c.c.)  and  water  (3  g.),  and, 
after  evolution  of  nitrogen  has  ceased,  heated  at  180°  in  a  sealed 


^6^-4  N.C  C6  4  about  450°,  is  obtained. 

h,-c-n:c-c6h4’  * 


'6^4 


tube,  phenanthrazine,  ^ 

Phenanthrol  is  obtained  in  satisfactory  yield  by  the  reduction  of 
dichlorophenanthrone  or  of  ehlorophenanthrol  with  stannous 
chloride  in  glacial  acetic  acid  solution.  On  oxidation  with  aqueous 
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alkaline  potassium  ferricyanide,  or  with  lead  peroxide  in  ether,  it 
affords  an  amorphous,  reddish-brown  substance,  the  action  of  which 
on  hydrazobenzene  indicates  the  presence  of  a  compound  containing 
univalent  oxygen,  but  yields'a  'product  not  identical  with  phenanthrol. 
9-Bromo-lO-hydroxyphenanthrene,  m.  p.  124 — 125°,  is  obtained  by 
the  action  of  bromine  on  phenanthrol  in  chloroform  in  presence  of 
pyridine.  On  oxidation  with  lead  peroxide  in  chloroform  at  — 20°, 
it  yields  Q-bromo-10-phenanthryl  peroxide,  m.  p.  107 — 109°  (decomp.), 
unstable  in  sunlight,  solutions  of  which  in  benzene,  chloroform,  or 
pyridine,  colourless  at  first,  quickly  assume  a  pink  to  red  shade,  and 
then,  except  in  the  case  of  pyridine  solutions,  become  colourless 
again.  The  peroxide  cannot  be  recovered  from  its  solutions. 
Measurements  of  the  dissociation  of  bromophenanthryl  peroxide 
by  means  of  hydrazobenzene  titrations  indicate  that  the  influence 
of  temperature  on  the  equilibrium  between  the  peroxide  and  the 
free  radical  is  remarkably  small,  the  difference  between  the  dis¬ 
sociation  constant  at  0°  (5-6  X  1CT4)  and  that  at  20°  (5  X  10“4)  being 
less  than  the  error  of  the  method  of  determination,  whilst  the 
intensity  of  colour  of  a  solution  of  the  peroxide  at  20°  is  only  1*3 
times  that  at  — 20°.  F.  G.  W. 

Dibenzoylxylenes  and  Dinaphthanthradiquinones.  III. 

H.  de  Diesbach  and  K.  Strebel  (Ilelv.  Chim.  Acta,  1925,  8,  556 — 
566 ;  cf.  A.,  1924,  i,  1082). — The  observation  of  Thorner  and  Zincke 
( Ber .,  1877,  12,  1479)  that  chlorine  at  120°  converts  phenyl  o-tolyl 
ketone  into  anthraquinone  dichloride  has  been  extended  to  a  number 
of  tolyl  ketones,  the  method  being  modified  by  the  use  of  bromine 
at  a  higher  temperature  in  a  solution  in  either  acetic  acid  (becoming 
bromoacetic  acid  during  the  reaction)  or  nitrobenzene.  The  anthra¬ 
quinone  derivatives  are  either  directly  obtained  or  result  from  the 
action  of  sulphuric  acid  on  acidic  intermediate  products.  Bromin- 
ation  of  the  nucleus  also  occurs  in  many  cases.  Phenyl  o-tolyl 
ketone  gives  a  20%  yield  of  anthraquinone  when  acted  on  by  bromine 
in  nitrobenzene  at  180°.  o -Tolyl  p -tolyl  ketone,  b.  p.  300 — 303°,  from 
o-toluoyl  chloride  and  toluene  in  presence  of  aluminium  chloride,  by 
the  action  of  bromine  in  acetic  acid  solution,  oxidation  with  potass¬ 
ium  permanganate,  and  finally  heating  in  concentrated  sulphuric 
acid  at  160 — 180°,  yields  %-bromoanthraquinone-2-carboxylic  acid, 
decomp,  above  310°.  o -Tolyl  anisyl  ketone,  b.  p.  325 — 330°,  from 
o-toluoyl  chloride  and  anisole,  is  converted  by  bromine  in  acetic 
acid  into  an  acid  which  hot  concentrated  sulphuric  acid  transforms 
into  1  :  4:-dibromo-2-hydroxyanthraquinone,  m.  p.  218°,  identical  with 
the  product  of  bromination  of  the  hydroxyanthraquinone  in  aqueous 
solution.  3  : 4- Dimethoxy phenyl  o-tolyl  ketone,  m.  p.  75°,  from 
o-toluoyl  chloride  and  veratrole,  gives  no  definite  product  when 
treated  with  bromine.  2  :  5-Dibenzoyl- 1  :  4-dimethylbenzene  with 
bromine  in  nitrobenzene  solution  at  170 — 180°  gives  dinaphthanthra- 
diquinone  in  50%  yield.  If  the  bromine  is  used  in  glacial  acetic 
acid  solution,  a  similar  result  is  obtained  after  heating  the  product 
in  concentrated  sulphuric  acid.  2  :  5- (2'  :  5'  :  2"  :  5"-Tetrachloro- 
dibenzoyl)-!  :  4-dimethylbenzene  is  similarly  converted  into  tetra- 
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chlorodinaphthanthradiquinone.  2  :  5-Di-p-toluoyl-l  :  4-dimethyl- 
benzene  with  bromine  in  acetic  acid,  followed  by  oxidation  with 
potassium  permanganate  and  solution  in  hot  concentrated  sulphuric 
acid  gave  an  impure  specimen  of  dinaphthanthracene-5  :  7  : 12  :  14- 
diquinone- 3  :  10 -dicarboxylic  acid,  not  melted  at  340°,  which  was 
synthesised  for  comparison  by  the  action  of  concentrated  sulphuric 
acid  at  200°  on  2  :  5-di-p-carboxybenzoylierephthalic  acid,  decomp, 
above  340°  ( barium  salt  described),  obtained  by  oxidation  of  the 
diketone  with  dilute  nitric  acid  at  200°.  2  :  5-Di-p-anisoyl-l  :  4- 
dimethylbenzene  furnished,  under  the  action  of  bromine  in  glacial 
acetic  acid,  a  tetrabromo- 2  :  5-di-p- hydroxyb enzoylterephtha lie  acid, 
converted  by  hot  concentrated  sulphuric  acid  into  a  tetrabromo- 
2  :  9 -dihydroxydinaphthanthra-5  :  7  :  12  :  14-diquinone,  not  melted  at 
330°.  2  :  5-(3'  :  3"  :  4'  :  4" -T etramethoxydibenzoyl ) - 1  :  4-dimethyl- 

benzene,  m.  p.  245°,  from  the  acid  chloride  of  p-cumidic  acid  and 
veratrole,  4  :  6-di-p-toluoyl-l  :  3 -dimethylbenzene,  m.  p.  118°,  4  :  6 -di- 
p-anisoyl-1  :  3 -dimethylbenzene,  m.  p.  95°,  and  4  :  6-(3'  :  3"  :  4'  :  4"- 
tetramethoxy dibenzoyl)- 1  :  3-dimethylbenzene,  m.  p.  137°,  prepared 
from  the  acid  chloride  of  a-cumidic  acid  and  toluene,  anisole,  and 
veratrole,  respectively,  give  similar  reactions,  but  no  pure  products 
have  been  isolated.  G.  M.  B. 


Perylene  and  its  Derivatives.  X.  A.  Zinke  and  K.  Funke 
[with  J.  Matscher,  0.  Wolfbauer,  and  N.  Lorber]  (Ber.,  1925, 
58,  [B],  2222 — 2227 ;  cf.  this  vol.,  i,  383,  819). — The  yield  of  iso- 
violanthrone  prepared  by  the  action  of  aluminium  chloride  on 
3  :  9-dibenzoylperylene  may  be  increased  to  45%  by  the  addition  of 
finely-divided  manganese  dioxide.  The  oxidising  agent,  however, 
sometimes  causes  undesirable  complications  either  by  direct 
oxidation  or  by  interacting  with  the  liberated  hydrogen  chloride 
with  production  of  chlorine.  Thus  3 :  9-di-p-methoxybenzoyl- 
perylene,  m.  p.  319-5°,  is  converted  by  aluminium  chloride  into  a 
mixture  of  dimethoxyisoviolanthrone  and  dihydroxyisoviolanthrone 
(due  to  hydrolytic  action  of  hydrogen  chloride) ;  in  the  presence  of 


®  manganese  dioxide,  the  yield  of  the  dimethoxy  deriv- 

4'Y  1 2"  ative  is  increased,  but  chlorodimethoxyisoviolanthrone 

6»*l  L  appears  to  be  produced  simultaneously. 

NCO1"  4  :  lQ-Dichloro-3  :  9-di-o-toluoylperylene,  m.  p.  351°, 
I®  is  converted  by  potassium  hydroxide  in  the  presence  of 
|2  boiling  quinoline  into  2'  :  2" -dimethylisoviolanthrone 
J.  I  Ji  (cf.  I).  Similarly,  4  :  10-dichloro-3  :  9-di-p-toluoyl- 
j'  perylene,  m.  p.  345°,  affords  4'  :  4" -dimethylisoviol- 
I  I  anthrone,  whereas  3' :  3"(or  5'  :  5" ) -dimethylimviol - 
7 /  'Sis  anthrone  is  obtained  from  4  :  10-dichloro-3  :  9-di-m- 

gl  I  L  toluoylperylene,  m.  p.  334°.  The  naphthoyl  chlorides 

yield  only  4  :  lO-dichloro-3-oc.-naphthoylperylene,  m.  p. 
COi'L  )\  275°,  and  4  :  10 -dichloro-3-$-naphthoylperylene,  m.  p. 

'.5'  293°,  respectively,  which  are  transformed  by  potassium 
2/i  L  hydroxide  and  boiling  quinoline  into  dark  products 
which  do  not  yield  vats. 


2\/4' 

3' 


(I-) 


H.  W 
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Dimethylaminoethylimide  of  Camphoric  Acid.  Farb- 

werke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  414262 ; 
from  Chem.  Zentr.,  1925,  ii,  613 — 614). — The  anhydro  base  of  the 
aminoethylimide  of  camphoric  acid  is  heated  at  100°  with  formic 
acid  and  formaldehyde,  and  the  dimethylaminoethylimide  separates 
on  addition  of  potassium  carbonate  as  a  bright  yellow  oil,  b.  p. 
164°/15  mm.  ( hydrochloride ,  m.  p.  214°).  R.  B. 

Camphor  Oils.  V.  Sesquiterpenes  and  Sesquiterpene 
Alcohols  of  Japanese  Camphor  Oil.  K.  Ono  (Mem.  Coll.  Sci. 
Kyoto,  1925,  8,  [A],  1 — 10). — From  the  high-boiling  fraction  of 
camphor  oil  a  new  dicyclic  sesquiterpene  alcohol ,  C15H260,  b.  p. 
170 — 174°/10  mm.,  n™  T5084,  [a]D  +66-58°,  was  isolated.  This 
alcohol  was  treated  with  potassium  hydrogen  sulphate,  and  the 
corresponding  sesquiterpene,  b.  p.  139 — 142°/10  mm.,  d’°  1-5050, 
obtained.  Both  these  compounds,  when  dehydrogenated  by  boiling 
with  sulphur,  yielded  cadalene  (1  :  6-dimethyl-4-+opropylnaphtha- 
lene,  Ruzicka,  A.,  1922,  i,  560).  The  sesquiterpene  probably 
contains  conjugated  double  linkings.  B.  W.  A. 

Occurrence  of  Borneol  in  Spruce  Turpentine.  A.  S. 

Wheeler  and  C.  R.  Harris  (J.  Elisha  Mitchell  Sci.  Soc.,  1924,  40, 
111).— Z-Borneol  constitutes  1%  of  the  total  cymene  residue  from 
spruce  turpentine.  Chemical  Abstracts. 

Examination  of  Some  Gum  Enzymes.  G.  J.  Fowler  and 
M.  A.  Malandkar  (J.  Indian  Inst.  Sci.,  1925,  8  [ A ],  221 — 239). — 
Observations  made  in  isolating  the  gum  from  the  gum-oleoresin 
of  Bosivellia  serrata  (ibid.,  1921,  4,  27)  indicated  that  this  gum 
contained  an  oxydase.  The  gum,  separated  by  extraction  of 
the  oleoresin  with  hot  or  cold  alcohol,  has  now  been  compared  with 
myrrh,  gum  arabic,  the  gums  from  Cochlospermum  gossypium  and 
Moringa  pterigospermum,  and  the  gum  kino  from  Butea  frondosa. 
Only  the  first  three  substances,  namely,  myrrh,  gum  arabic,  and 
the  gum  from  Boswellia,  contained  enzymes  to  any  noteworthy 
extent.  An  oxydase  is  present;  quantitative  tests,  by  Bunzel’s 
method  and  by  determination  of  the  amount  of  purpurogallin 
formed  in  the  action  on  pyrogallol,  showed  that  the  Boswellia  gum 
and  myrrh  resemble  one  another  in  oxydase  activity,  and  that  both  are 
much  stronger  than  gum  arabic.  There  are  indications  that  a  pyro- 
catechol-like  compound  is  present  in  Boswellia  gum  and  in  myrrh, 
Onslow’s  theory  (A.,  1919,  i,  361)  being  thus  supported.  Tyrosinase 
is  absent.  Manganese  is  present  in  the  gums  in  traces  only ;  0-0095% 
was  found  in  the  Boswellia  gum,  and  slightly  more  in  myrrh  and  gum 
arabic.  Accompanying  the  oxydase  in  all  three  gums  is  a  diastatic 
enzyme.  The  diastatic  power  was  found  to  be  3-7  for  the  Boswellia 
gum,  3-6  for  myrrh,  and  less  than  TO  for  gum  arabic.  The  con¬ 
version  of  starch  into  maltose  by  this  diastase  comes  almost  to  an 
end  when  50%  is  transformed.  The  enzymes  have  no  action  on 
unchanged  starch  or  gum,  nor  on  hemicelluloses.  Boswellia  gum 
contains  3-03%,  myrrh  3-02%,  and  gum  arabic  0-16%  of  nitrogen. 

vol.  cxxvm.  i.  3  e 
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The  enzymes  convert  tannins  into  non-tannins.  This  fact  may  be 
of  importance  in  relation  to  the  theory  of  gum-formation. 


W.  A.  S. 


Chemical  Constitution  of  the  Gum  from  Boswellia  s errata. 

M.  A.  Malandkar  (J.  Indian  Inst.  Sci.,  1925,  8,  [A],  240 — 243). — 
On  hydrolysis  the  gum,  previously  freed  from  oleo-resins  by 
extraction  with  hot  alcohol,  yields  a  mixture  of  sugars  containing 
as  identified  constituents  arabinose  (chiefly),  xylose,  and  galactose, 
and  a  mixture  of  acids  the  mol.  wt.  of  which  decreases  on  repeated 
mild  hydrolysis.  W.  A.  S. 


Gitonin  and  its  Degradation  Products.  A.  Windaus  and 
0.  Linsert  (Z.  'physiol .  Chem.,  1925,  147,  275 — 285). — Gitonin,  a 
glucoside  occurring  in  association  with  digitalin,  gives,  on  acid 
hydrolysis,  a  dihydric  alcohol,  gitogenin,  C26H4204,  which  is  very 
similar  in  composition  to  digitogenin,  C26H4205,  obtained  from 
digitonin  in  the  same  way.  On  further  oxidation,  gitogenin  yields 
gitogenic  acid,  C26H40O6,  which,  if  again  oxidised  with  hot  concen¬ 
trated  nitric  acid,  gives  a  substance  having  the  constitution  (I). 


(I.) 


ch2  co2h 

ch2  ch-oh 

/\  / 

/\  /\ 

ch2  ch  co2h 

H2C  CH  CH-OH  (II.) 

ch2  6h  ch2 

h2c  ch  ch2 

\/  \/ 

\/  \/ 

yH  CH 

CH  CH 

i - o - } 

(C7Hn)-CH-CHMe-CH2-CO 


Ql  6^26^2 


This  on  distillation  with  acetic  anhydride  gives  a  keto-lactone, 
which  on  further  oxidation  yields  a  dibasic  acid,  C21H30O6. 
Gitogenin  appears  to  have  the  formula  (II).  The  same  complicated 
four-ring  system  is  present  in  gitogenin  as  in  digitogenin,  the  only 
difference  being  the  replacement  of  a  CH2  group  in  the  former  by  a 
CH-OH  group  in  the  latter.  H.  D.  K. 


Primeverosidase  and  Prime  verase  in  Emulsin  from 
Almonds.  M.  Bridel  ( Compt .  rend.,  1925,  181,  523 — 524  ;  cf. 
this  vol.,  i,  760). — On  prolonged  treatment  with  emulsin  from 
almonds  monotropitoside  yields,  not  merely  prime verose,  but  also 
its  hydrolytic  products,  dextrose  and  xylose,  indicating  the  presence 
of  primeverosidase  and  the  true  primeverase ;  the  existence  of  the 
latter  has  not  previously  been  demonstrated.  L.  F.  H. 


“  Hesperidine  ”  from  Various  Plants.  O.  A.  Oesterle  and 
G.  Wander  (. Helv .  Chim.  Acta,  1925,  8,  519 — 536). — Recorded 
cases  of  isolation  of  hesperidine  from  various  plants  are  reviewed ; 
the  identity  of  the  substance  was  in  many  cases  not  proved  con¬ 
clusively,  whilst  the  hesperidine-like  substances  from  hyssop  and 
Capsella  bursa  pastoris  have  been  proved  to  be  distinct  (A.,  1922,  i, 
849).  The  substances  described  as  hesperidine  have  been  isolated 
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from  the  following  species  or  drugs  :  Scrophularia  nodusa,  Hyssopus 
officinalis,  fol.  Bucco,  fruct.  Conii,  herb.  Conii,  Penny  Royal, 
Mentha  crispa,  M.  pulegium,  T oddalia  aculeata,  and  Linaria  genisti - 
folia  and  are  found  to  be  identical  with  each  other  but  distinct  from 
hesperidine,  being  insoluble  in  aqueous  ammonia  and  most  organic 
solvents.  The  name  diosmin  is  adopted  for  this  glucoside  and  the 
word  “  hyssopin  ”  is  to  be  abandoned.  It  has  the  composition 
C34H44021,2H20,  m.  p.  276 — 280°,  and  is  hydrolysed  by  means  of 
alcoholic  sulphuric  acid  at  130 — 140°  with  production  of  rhamnose 
(1  mol.),  dextrose  (2  mols.),  and  diosmetin  (1  mol.),  m.  p.  253 — 255° 
(acetate,  m.  p.  193 — 195°,  methyl  ether,  m.  p.  191 — 192°),  which  is 
identical  with  luteolin  methyl  ether  (5:7:  3'-trihydroxy-4'-methoxy- 
flavone;  cf.  A.,  1917,  i,  703),  and  has  also  been  obtained  by  ring 
closure  from  hesperitin,  the  corresponding  trihydroxyphenyl 
3-hydroxy-4-methoxystyryl  ketone.  The  structure  of  diosmetin 
prepared  from  diosmin  is  established  by  its  disruption  by  means  of 
concentrated  potassium  hydroxide  into  acetoisovanillone,  iso- 
vanillic  acid,  and  phloroglucinol,  and  its  demethylation  by  hydriodic 
acid  to  yield  luteolin  (acetate  described,  m.  p.  221°).  The  genetic 
relationship  of  hesperitin  and  diosmetin  to  the  natural  colouring 
matters  of  the  flavone  and  anthocyan  series  is  discussed. 

G.  M.  B. 

Fluorescence  of  Vegetable  Colouring  Matters.  L.  Meunier 
and  A.  Bonnet  (Compt.  rend.,  1925,  181,  465 — 467 ;  cf.  this  vol., 
ii,  738). — Although  possessing  the  same  general  structure  as 
fisetin,  morin,  quercetin,  rhamnetin,  and  luteolin  are  not  fluorescent. 
Acetylation  of  the  hydroxyl  groups  in  fisetin  removes  the  fluores¬ 
cence,  which  is  regained  on  hydrolysis.  Plant  extracts  containing 
berberine  possess  a  yellow  fluorescence  (cf .  Bayle,  Fabre,  and  George, 
this  vol.,  ii,  260),  which  is  also  given  by  the  alkaloid  adsorbed  on 
cellulose  etc.  Berberine  gives  lakes  when  treated  with  tannins  or 
with  fisetin,  and  although  the  components  are  fluorescent  the  lakes 
are  not.  Precipitation  of  fisetin  and  berberine  by  potassium 
mercury  iodide  etc.  results  in  disappearance  of  the  fluorescence 
from  both  precipitate  and  supernatant  liquid.  Extracts  of  turmeric, 
anatto  wood,  log-wood,  and  saffron  do  not  exhibit  fluorescence, 
whilst  alkanet  roots  and  orchil  give  a  white  fluorescence.  These 
properties  assist  identification  of  commercial  wood  extracts. 

L.  F.  H. 

Colouring  Matters  of  Fungi.  III.  Atromentin.  II.  F. 

Kogl  and  J.  J.  Postowsky  (Annalen,  1925,  445,  159 — 170;  cf. 
this  vol.,  i,  50,  1083). — The  hydrocarbon  obtained  by  distilling 
atromentin  with  zinc  dust  has  now  been  identified  as  ^-diphenyl- 
benzene  (terphenyl),  m.  p.  206°.  Treatment  of  atromentin  di¬ 
methyl  ether  with  acetic  anhydride,  sodium  acetate,  and  zinc  dust 
affords  penta-acetyl-levxoatromentin  dimethyl  ether,  m.  p.  260 — 261° 
after  sintering  at  251 — 252°.  Reduction  of  penta-acetylatromentin 
with  zinc  dust  and  acetic  acid  yields  a  colourless  compound, 
C30H26Oi2,  m.  p.  251 — 252°,  whilst  oxidation  with  chromic  acid  in 
acetic  acid  affords  p-acetoxybenzoic  acid,  which  is  also  obtained 
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similarly  from  hepta-acetyl-leucoatromentin.  Oxidation  of  atro- 
mentin  with  hydrogen  peroxide  in  alkaline  solution  yields  p-hydr- 
oxy benzoic  acid,  whilst  treatment  with  hot  18%  nitric  acid  affords 
m-nitro-p-hydroxybenzoic  acid,  picric  acid,  and  dinitroatromentin, 
C19H8Ol0N2,  m.  p.  not  below  300°  [ triacetate ,  m.  p.  282 — 284° 
(decomp.) ;  cf.  Thorner,  A.,  1880,  47].  Reduction  of  atromentin 
with  hydriodic  acid  and  phosphorus  in  acetic  acid,  or  with  aqueous 
sodium  hyposulphite  in  alcoholic  suspension,  affords  leucoatro- 
mentin,  which  on  acetylation  yields  the  hepta-acetate  previously 
described.  When  steam  is  blown  through  a  solution  of  atromentin 
in  strong  aqueous  potassium  hydroxide,  a  substance ,  C13H10O5, 
m.  p.  200 — 202°  (decomp.)  after  softening  at  110 — 114°,  is  obtained 
on  acidification.  When  kept  in  0-1 N- alkaline  solution  for  24  hrs. 
and  reprecipitated,  it  crystallises  with  2  mols.  of  water  and  has 
m.  p.  110 — 114°  (decomp.) ;  on  keeping,  without  changing  in  weight, 
it  gradually  returns  to  the  first-given  m.  p.  Dehydration  over 
phosphorus  pentoxide  in  a  vacuum  at  100°  affords  the  anhydrous 
substance,  m.  p.  156°,  hygroscopic.  Its  reactions  appear  to  indi¬ 


cate  keto-enol  tautomerisation. 
When  heated  with  50%  aqueous 
potassium  hydroxide  at  150—160°, 
it  yields  the  hydroxy-acid, 
CnH10O3,  m.  p.  183°,  previously 
obtained.  The  reactions  so  far 
examined  are  in  accordance  with 


the  annexed  formula,  provisionally  assigned  to  atromentin. 

F.  G.  W. 


Colouring  Matters  of  Fungi.  IV.  Xylindein,  the  Colouring 
Matter  of  the  Green  Mould  of  Decayed  Wood.  F.  Kogl  and 
G.  von  Taeuffenbach  ( Annalen ,  1925,  445,  170 — 180). — The  only 
satisfactory  solvent  for  the  extraction  of  xylindein  from  the  green 
mould  of  decayed  wood,  Peziza  ceruginosa,  is  phenol  (cf.  Lieber- 
mann,  Ber.,  1874,  7,  1102),  applied  preferably  as  “  phenolum 
liquefactum  ”  containing  the  minimum  quantity  of  water,  at  60°, 
from  which  the  colouring  matter  crystallises  in  dichroic,  yellow, 
pale  green,  or  deep  brown,  rhombic  plates,  of  plane  angle  79°, 
angle  of  extinction  30°,  of  empirical  formula  C34H26011.  Treat¬ 
ment  with  cold  aqueous  sodium  hydroxide  affords  an  amorphous 
sodium  salt,  insoluble  in  alkali,  but  soluble  in  water,  when  freshly 
prepared,  to  a  deep,  bluish-green  solution,  and  apparently  identical 
with  Rommier’s  “  water-soluble  xylindein  ”  (Compt.  rend.,  1868, 
66,  108).  Xylindein  dissolves  in  concentrated  sulphuric  acid  with 
dark  green  coloration.  The  finely  divided  material  precipitated 
on  the  addition  of  water  dyes  wool  direct  in  neutral  aqueous  sus¬ 
pension  a  deep  bottle-green,  a  shade  unaffected  by  previous  mord¬ 
anting  of  the  fibre,  and  not  removed  by  hot  water.  Plain  un¬ 
mordanted  cotton  is  scarcely  tinted.  Xylindein  also  behaves  as  a 
vat  dye,  giving  under  these  conditions  olive-green  shades  on  cotton 
and  wool.  The  absorption  spectrum  in  chloroform  shows  shading 
to  631-6,  indistinct  bands  from  612-4  to  584-6,  absorption  finishing 
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at  426 ;  in  phenol,  very  indistinct  bands  from  627  to  603 ;  in  con¬ 
centrated  sulphuric  acid,  shading  to  590-3,  then  light  shading, 
deepening  to  a  distinct  band  573-2  to  558-1,  a  further  band  at  510-4 
to  449-5,  absorption  finishing  at  474-2;  in  the  same  solvent  at 
great  dilution,  indistinct  bands  at  572-2  to  561-0  and  510  to  500-3. 
The  sodium  salt  in  aqueous  solution  shows  shading  to  622-2,  lessen¬ 
ing  to  600,  then  a  broad  indistinct  band  to  572-2,  absorption  finish¬ 
ing  at  430.  The  dye  dissolves  in  acetic  anhydride  in  presence  of 
sulphuric  acid  to  a  violet  solution  which  turns  brown  on  boiling, 
with  formation  of  tetra-acetylxylindein,  yellow.  Treatment  with 
diazomethane  in  a  mixture  of  ether  and  chloroform  affords  xylindein 
dimethyl  ether,  bluish-violet,  further  methylation  yielding  a  non- 
crystalline  product.  Boiling  acetic  anhydride  in  presence  of  sodium 
acetate  converts  the  dimethyl  ether  into  diacetylxylindein  dimethyl 
ether,  yellowish-green,  m.  p.  294 — 295°  (indistinct)  after  sintering 
at  260°.  In  presence  of  zinc  dust,  the  dimethyl  ether  yields 
similarly  diacetyl -leu coxy lindein  dimethyl  ether,  m.  p.  293 — 295°  after 
sintering.  F.  G.  W. 

Pyrylium  Compounds.  XV.  Arylated  Pyridines.  VII. 
m-Substituted  Triphenylpyrylium  Compounds.  W.  Diet  hey 

and  W.  Radmacher  (J.  pr.  Chem.,  1925,  [ii],  111,  153 — 166;  cf. 
this  vol.,  i,  153). — The  ease  of  hydrolysis  of  various  m-substituted 
triphenylpyrylium  salts  compared  with  that  of  the  correspond¬ 
ing  p-compounds,  shows  only  small  differences  when  R— OMe; 
but  the  p-hydroxy-salt  is  much  more  stable  to  water  than  the 
m-compound,  which  has  the  same  order  of  stability  as  the  methoxy 
derivatives.  The  t//-base  (III)  is  formed  by  hydration  of  the 
violone  (II),  which  results  directly  from  the  pyrylium  salt  by  loss 
of  acid  : 
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4  :  Q-Diphenyl-2-m-nitrophenylpyrylium  ferrichloride,  m.  p.  218° 
(if/ -base  and  its  picrate,  m.  p.  251°,  and  perchlorate,  m.  p.  276 — 211°, 
described),  prepared  from  m-nitroacetophenone  and  phenyl  styryl 
ketone,  is  converted  by  ammonia  into  4 :  Q-diphenyl-2-m.-nitro- 
phenylpyridine,  m.  p.  141 — 142°  ( picrate ,  m.  p.  184°;  perchlorate, 
m.  p.  176°).  Reduction  in  alcoholic  suspension  with  stannous 
chloride  and  hydrochloric  acid  yields  4 :  Q-diphenyl-2-m-amino- 
phenylpyridine,  m.  p.  151°  [ dipicrate ,  m.  p.  207°;  monoperchlorate 
(pyridinium  salt),  m.  p.  235°;  diperchlorate,  m.  p.  170 — 171°; 
benzoyl  derivative,  m.  p.  224 — 225°].  2 :  Q-Diphenyl-4:-m.-nitro - 
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phenylpyrylium  ferrichloride,  m.  p.  237 — 238°  ( ip-base ,  m.  p.  135°, 
and  its  picrate,  m.  p.  248°,  and  perchlorate,  m.  p.  268°,  described), 
is  converted  by  ammonia  into  2 :  Q-diphenyl-4-m-nitrophenyl- 
pyridine,  m.  p.  150 — 151°  ( picrate ,  m.  p.  188°;  perchlorate,  m.  p. 
271 — 272°),  which  is  reduced  to  the  corresponding  amine,  m.  p. 
168 — 169°  ( dipicrate ,  m.  p.  209°).  From  phenyl  m-aminostyryl 
ketone  and  acetophenone  is  obtained  2  :  Q-diphenyl-4-m-amino- 
phenylpyrylium  diperchlorate,  m.  p.  281 — 282°  [ip-base,  m.  p.  132 — 
133° ;  hydrobromide,  decomp,  above  290° ;  dipicrate,  m.  p.  232 — 
233°;  yellow  monopicrate  (ammonium  salt),  m.  p.  231°;  red  mono - 
picrate  (pyrylium  salt),  m.  p.  236 — 237°].  4 :  6-Diphenyl-2-m- 

anisylpyrylium  perchlorate,  m.  p.  194°,  gives  by  demethylation 
4  :  6-diphenyl-2-m-hydroxyphenylpyrylium  perchlorate,  m.  p.  193 — 
194°,  which  is  also  synthesised  from  phenyl  styryl  ketone  and 
m-hydroxyacetophenone.  The  corresponding  2-p -anisyl  and 
2-p-hydroxy  phenyl  derivatives  melt  at  235 — 236°  and  278 — 280°, 
respectively.  C.  H. 

Preparation  of  6-Methylcoumarin  and  its  Derivatives. 

T.  J.  Thompson  and  R.  H.  Edee  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
2556 — 2559). — When  equimolecular  quantities  of  fumaric  acid  and 
p-cresol  are  heated  with  72%  sulphuric  acid  at  160 — 180°  until 
the  evolution  of  carbon  monoxide  ceases  (2  hrs.)  an  80%  yield  of 
6-methylcoumarin  is  obtained.  This  on  hydrolysis  yields  6-methyl- 
coumaric  acid  ( sodium ,  potasshim,  silver,  and  nickel  salts  described). 
6-Methylcoumarin  forms  a  dibromide,  m.  p.  65 — 66°,  mercuri- 
chloride,  m.  p.  189 — 190°,  chloroplatinate,  m.  p.  65°,  an  unstable 
hydriodide-periodide,  and  a  potassium  iodide-periodide,  m.  p.  89 — 90°. 
On  treatment  with  phosphorus  trisulphide  it  yields  6 -methylthio- 
coumarin,  m.  p.  148°  [ mercurichloride ,  m.  p.  225°  (decomp.)].  On 
reduction,  it  yields  dihydro-6-methylcoumarin,  m.  p.  225°  (decomp.). 
When  p-cresol  is  condensed  with  succinic  acid  in  a  similar  manner 
a  compound,  m.  p.  71 — 72°,  not  6-methyldihydrocoumarin,  is 
obtained.  J.  W.  B. 

3  :  4-Diphenylcoumarins.  G.  Bargellini  (A tti  R.  Accad. 
Lincei,  1925,  [vi],  2,  178 — 182). — A  number  of  o-hydroxybenzo- 
phenones  have  been  condensed  with  sodium  phenylacetate  in 
presence  of  acetic  anhydride,  and  the  acetoxycoumarins  so  obtained 
hydrolysed  by  cold  concentrated  sulphuric  acid.  The  following 
compounds  are  described  :  l-hydroxy-%  :  4 -diphenylcoumarin,  m.  p. 
290°  ( acetyl  derivative,  m.  p.  220°) ;  7  :  8-dihydroxy-3  :  4- diphenyl¬ 
coumarin,  m.  p.  271 — 273°  [ diacetyl  derivative,  m.  p.  253°  (decomp.), 
with  previous  decomp,  beginning  at  220°] ;  5 : 7 -dihydroxy- 
3  :  4- diphenylcoumarin,  m.  p.  260 — 265°  ( diacetyl  derivative,  m.  p. 
190°) ;  and  l-hydroxy-3 -phenyl-4-p-a nisylcoum arin,  m.  p.  255° 
(decomp.)  ( acetyl  derivative,  m.  p.  220 — 222°).  F.  G.  T. 

Formation  of  Coumarins  from  Citric  Acid  and  Phenols. 

A.  Muller  (Ber.,  1925,  58,  [B\  2202— 2209).— 4  :  7-Dimethyl- 
coumarin,  m.  p.  132°  (corr.)  (cf.  Fries  and  Klostermann,  A.,  1906, 
i,  276),  is  prepared  by  the  condensation  of  crystalline  citric  acid 


ORGANIC  CHEMISTRY. 


i.  1443 


Me  6 

0/YY 

\/\/co 

o 


(i.) 


with  n?-cresol  in  the  presence  of  sulphuric  acid  (d  1-84)  at  110 — 
130° ;  under  analogous  conditions,  the  condensation  proceeds  less 
satisfactorily  with  o-  or  p-cresol.  The  mechanism  of  the  change 
has  been  studied  more  fully  in  the  case  of  orcinol,  which,  with 
sulphuric  and  citric  acids  at  110 — 130°,  readily  yields  a  mixture 
CH  *CO  H  5-methylumbelliferone-4:-acetic  acid  (I),  m.  p. 
‘  9  2  about  250°  after  softening  at  215°,  and  orcin- 

aurin.  The  constitution  of  the  acid  is  estab¬ 
lished  by  its  production  from  acetonedicarb- 
oxylic  acid,  orcinol,  and  sulphuric  acid,  and  its 
conversion  at  300 — 310°  into  the  known  4 : 5-di- 
methylumbelliferone,  m.  p.  249°,  which  is  con¬ 
veniently  prepared  from  ethyl  acetoacetate,  orcinol,  and  sulphuric 
acid  (73 — 75%)  at  75 — 80°.  It  therefore  appears  probable  that 
citric  acid  in  this  reaction  is  converted  first  into  acetonedicarboxylic 
and  formic  acids,  which,  with  orcinol,  yield  5-methylumbelliferone- 
4-acetic  acid  and  orcinaurin,  respectively  (the  direct  production  of 
the  dye  from  orcinol,  formic  acid,  and  sulphuric  acid  at  120 — 130° 
is  established).  The  reactions  just  described  render  the  formation 
of  4  :  5-dimethylumbelliferone  from  citric  and  sulphuric  acids  very 
improbable  and  an  experimental  investigation  of  the  reaction 
yielded  only  very  small  amounts  of  products  very  similar  to 
orcinaurin  and  5-methylumbelliferone-4-acetic  acid. 

Attempts  to  prepare  the  pyrone  derivative, 

CH2-CHMe^r  ^CHMe-CH2 

CO - <X  6  - CO  ’ 

from  orcinol  and  ethyl  acetoacetate  or  acetonedicarboxylic  acid 
were  unsuccessful.  H.  W. 


Acaciin,  a  New  Flavone  Glucoside  from  the  Leaves  of 
Robinia  pseudacacia ,  L.  S.  Hattori  ( Acta  Phytochim.,  1925, 
2,  99 — 112). — A  new  flavone  glucoside,  acaciin,  C28H32013,4H20, 
colourless  needles  sintering  at  250°,  m.  p.  260°  (decomp.)  ( hepta - 
acetyl  derivative,  m.  p.  135 — 140°;  heptabenzoyl  derivative,  m.  p. 
180 — 181°),  is  obtained  by  extracting  the  leaves  of  Robinia  pseud¬ 
acacia,  L.,  with  hot  water  (crude  yield,  1-3%).  Like  apiin,  acaciin 
tends  to  separate  from  organic  solvents  as  a  jelly.  Crystallisation 
is  difficult,  but  is  eventually  induced  by  repeated  extraction  with 
chloroform  from  an  aqueous-alcoholic  solution.  The  pure  product 
is  readily  crystallised  from  boiling  water.  It  is  readily  soluble 
in  alkali  hydroxides,  and  soluble  in  ammonia  and  alkali  carbonates 
on  warming.  It  gives  a  deep  reddish-brown  colour  with  ferric 
chloride.  It  is  reduced  by  magnesium  powder  and  hydrochloric 
acid,  giving,  like  apigenin,  an  orange  colour.  Hydrolysis  with  hot, 
dilute  sulphuric  acid  gives  acacetin,  m.  p.  258 — 259°  (cf.  Perkin, 
T.,  1900,  77,  423)  [diacetyl  derivative,  m.  p.  203°  (cf.  Perkin,  loc.  cit., 
m.  p.  195 — 198°;  Vongerichten,  A.,  1901,  i,  40,  646,  m.  p.  198 — 
200°) ;  dibenzoyl  derivative,  m.  p.  201° ;  dibromoacacelin,  m.  p. 
254 — 255°],  and  rhamnose.  Thus,  C28H32013+2H20  -^C16H1205+ 
2C6H1205.  The  identity  of  acacetin  with  Vongerichten’ s  apigenin 
4' -methyl  ether  (loc.  cit.)  was  established  by  a  mixed  m.  p.  of  these 
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substances.  The  absorption  spectrum  of  acaciin  with  two  bands 
having  their  maxima  at  3000  and  3800,  respectively,  shows  no 
marked  differentiation  from  that  of  acacetin.  It  is,  therefore,  con¬ 


cluded  that  the  dirhamnose  residue  must  occupy  the  position  least 

affecting  light  absorption,  and 

0  _  the  annexed  formula  is,  accord- 

C12H2108*(Y  |j — \  /OMe  ingly,  suggested.  Attempts  to 

!  I  \ — /  t.tip  rpmairn'riCT  hvdr- 


OH  CO 


the  annexed  formula  is,  accord¬ 
ingly,  suggested.  Attempts  to 
methylate  the  remaining  hydr¬ 
oxyl  were  unsuccessful — a  result 
in  accordance  with  the  supposi¬ 


tion  that  the  latter  is  ortho  to  the  carbonyl  group  of  the  pyrone 
ring.  Diacetylacacetin,  where  both  hydroxyl  groups  are  sub¬ 
stituted,  has  an  entirely  different  absorption  spectrum,  almost 
identical  with  that  of  4'-methoxyflavone  Comparison  of  the 
spectra  of  these  two  substances  with  that  of  flavone  shows  that 
the  first  absorption  band  of  the  latter  is  displaced  towards  the 
red,  whilst  the  second  band  completely  disappears  on  substitution 
of  methoxyl  in  the  para  position  of  the  side-chain.  The  first  band 
now  reaches  a  maximum  at  3150  instead  of  3500.  4 '-Methoxy- 


ftavanone,  m.  p.  91 — 92°,  is  readily  obtained  by  addition  of  excess 
of  aqueous  sodium  hydroxide  (1*5%)  to  a  warm  alcoholic  solution 
of  o-hydroxyphenyl  p-methoxystyryl  ketone  (A.,  1924,  i,  1221). 
It  is  converted  by  phosphorus  pentachloride  in  presence  of  boiling 
benzene  into  4' -methoxy flavone,  m.  p.  158-5°.  The  latter  gives  no 
coloration  with  ferric  chloride.  M.  J. 


Absorption  Spectra  of  Vegetable  Dyes  of  the  Flavone  Series. 
II.  Influence  of  Methoxy-substitution  on  the  Absorption 
Spectra  of  Flavones  and  Flavonols.  T.  Tasaki  ( Acta  Phyto- 
chim.,  1925,  2,  119 — 128;  cf.  A.,  1923,  ii,  360;  this  vol.,  ii,  838). 
— Replacement  of  the  hydroxyl  groups  of  flavones  by  methoxyl 
produces  no  marked  alteration  in  the  absorption  spectra  observed 
in  M /10,000-alcoholic  solution.  Chrysin  and  chrysin  dimethyl 
ether,  m.  p.  115 — 117°,  show  almost  identical  spectra.  Apigenin 
trimethyl  ether  differs  from  apigenin  only  in  that  the  second  band 
is  shifted  very  slightly  towards  the  red. 

In  the  flavonols,  methylation  of  the  hydroxyls  results  in  a  marked 
displacement  of  the  first  band  towards  the  blue.  The  second  band 
is  usually  unaltered  in  position,  whilst  becoming  less  deep.  In 
certain  cases,  either  the  first  or  the  second  band  may  disappear 
altogether.  Galangin  trimethyl  ether,  m.  p.  165 — 166°,  shows  only 
a  horizontal  part  of  the  curve  in  the  neighbourhood  of  3200  instead 
of  the  first  band  of  galangin  at  2650.  Kaempferide  trimethyl  ether, 
m.  p.  114 — 116°,  and  myricetin  hexamethyl  ether  show  a  displace¬ 
ment  of  the  first  band  in  each  case  from  2650  to  3000.  Morin 
pentamethyl  ether,  instead  of  bands  with  maxima  at  2750  and 
3900,  shows  one  band  only  at  3250.  The  curve  is  horizontal  in 
the  region  of  4200.  Quercetin  pentamethyl  ether  gives  a  similar 
shift  of  the  first  band  from  2650  to  3050  with  simultaneous  flatten¬ 
ing  of  the  second  band  into  a  horizontal  region  at  4200. 

It  is  suggested  that  the  bathochromic  effect  of  introduction  of 


ORGANIC  CHEMISTRY. 


i.  1445 


hydroxyl  into  the  pyrone  ring  of  flavones  is  due  to  the  possibility 
of  tautomerism  in  the  flavonols,  whereby  an  a-diketone  or  ortho- 
quinonoid  form  is  produced.  Stabilisation  of  the  hydroxyl  group  by 
methylation  reverses  this  effect,  so  that  the  methylated  flavonols 
again  become  more  nearly  like  the  corresponding  flavones. 

M.  J. 

Absorption  Spectra  of  Vegetable  Dyes  of  the  Flavone  Series. 
III.  Absorption  Spectra  of  certain  Flavone  and  Flavonol 
Glucosides.  T.  Tasaki  (Acta  Phytochim.,  1925,  2,  129 — 
137). — The  flavone  glucosides,  like  the  flavones  themselves,  show 
in  J//10, 000-alcoholic  solution,  two  characteristic  bands  in 
the  ultra-violet.  They  fall,  however,  into  two  distinct  groups. 
It  is  suggested  that  those  in  which  the  absorption  spectrum  shows 
no  marked  difference  from  that  of  the  parent  flavone  are  of  type 
(I),  whilst  those  in  which  important  modification  of  the  flavone 
spectrum  occurs  are  of  type  (II).  The  first  group  includes  toringin, 


(I.) 


XO 


(II.) 


apiin,  acaciin,  and  rutin,  showing  absorption  spectra  closely  re¬ 
sembling  those  of  chrysin,  apigenin,  acacetin,  and  quercetin, 
respectively.  The  second  group  includes  quercitrin,  robiniin  and 
kaempferitrin,  and  myricitrin  derived  from  quercetin,  kaempferol, 
and  myricetin.  In  each  of  these,  there  is  marked  displacement  of 
the  first  band  towards  the  blue,  giving  new  maxima  at  2900 — 
3000  instead  of  2650.  The  second  band  is  unaltered  in  position, 
whilst  both  bands  become  less  deep. 

The  character  of  the  absorption  spectrum  is  determined  by  the 
position  of  the  sugar  residue  in  the  molecule  and  not  by  the  in¬ 
dividual  sugar  or  sugars  present  in  the  glucoside.  M.  J. 

Cyclic  Sulphides.  III.  J.  von  Braun,  O.  Bayer,  and  W 
Kaiser  ( Ber .,  1925,  58,  [B],  2165 — 2168). — The  deciding  factor  in 
the  formation  of  cyclic  sulphides  from  open-chain  compounds 
appears  to  be  the  immediate  attachment  of  the  sulphur  atom  to 
the  aromatic  nucleus  and  not  the  number  of  links  in  the  open  chain. 
This  observation  is  in  direct  contrast  with  that  made  in  the  form¬ 
ation  of  benzopolymethyleneimines,  and  is  the  more  surprising 
since  the  behaviour  of  the  thiol  group  appears  substantially  the 
same  whether  it  is  attached  to  an  alkyl  or  aryl  group,  whereas  the 
basicity  of  the  amino  group  is  influenced  greatly  by  these  factors. 

o-Xylylene  sulphide,  C6H4<Cq^C>S,  b.  p.  108°/14  mm.,  m.  p. 

26°,  df  1T43,  is  readily  obtained  in  40%  yield  by  the  action  of 
sodium  sulphide  on  o-xylylene  bromide  in  aqueous-alcoholic  solu¬ 
tion;  the  corresponding  methiodide  has  m.  p.  175°.  o-P-Chloro- 
ethylaniline  is  converted  by  successive  treatment  with  sodium 
nitrite  and  potassium  xanthate  followed  by  alcoholic  potassium 
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hydroxide  into  2  :  3 -dihydrothionaphthen,  b.  p.  104°/13  mm.,  df 

1- 129,  the  yield  being  quantitative;  it  is  dehydrogenated  by 
sulphur  at  200°  to  thionaphthen  and  oxidised  by  permanganate 
to  the  corresponding  sulphone,  m.  p.  98°.  o-y-Bromopropylbenzyl 
bromide  and  sodium  sulphide  yield  homoiBothiochroman, 

b.  p.  141 — 145°/14  inm.,  m.  p.  95 — 96°  (yield  40%) ;  the  corre¬ 
sponding  methiodide,  m.  p.  154°,  and  sulphone,  m.  p.  176°,  are 
described.  H.  W. 

New  Synthesis  of  Ricinine.  IV.  E.  Spath  and  G.  Roller 
(Ber.,  1925,  58,  [2?],  2124 — 2130 ;  cf.  Spath  and  Tschelnitz,  A., 
1922,  i,  571;  Spath  and  Roller,  A.,  1923,  i,  594;  1924,  i,  204).— 
Ricinine  (3-cyano-4-methoxy-l-methyl-2-pyridone)  is  synthesised 
along  the  following  lines.  Ethyl  4  :  6-dihydroxy-2-methylpyridine- 
5-carboxylate  is  converted  by  diazomethane  into  ethyl  4  :  6-di- 
methoxy-2-methylpyridine-5-carboxylate,  from  which  (?)  4  :  G-di- 
methoxy-2-methylpyridine-5-carboxylic  acid,  m.  p.  174—176°  (de¬ 
comp.),  is  obtained  in  not  very  satisfactory  yield.  Better  results 
are  obtained  by  converting  ethyl  4  :  6-dihydroxy-2-methylpyridine- 
5-carboxylate  by  alcoholic  ammonia  at  130°  into  4  :  6 -dihydroxy- 

2- methylpyridine-5-carboxylamide,  m.  p.  280 — 281°  (decomp.),  which 
is  transformed  by  phosphoryl  chloride  at  100°  into  4  :  6 -dichloro- 
5-cyano-2-methylpyridine,  m.  p.  101 — 102°.  Oxidation  of  the  latter 
compound  to  the  carboxylic  acid  does  not  proceed  smoothly,  and 
it  is  therefore  transformed  by  benzaldehyde  and  zinc  chloride 
at  125°  into  4  :  6-dichloro-o- cyano-2 - styrylpyridine,  yellow  needles, 
m.  p.  168 — 169°  (which  even  in  diffused  daylight  readily  passes  into 
a  colourless  dimeride,  m.  p.  213 — 214-5°  after  softening).  The 
styryl  derivative  is  oxidised  by  permanganate  in  the  presence  of 
acetone  to  4  :  Q-dichloro-5-cyanopyridine-2-carboxylic  acid,  m.  p. 
180°,  which  loses  carbon  dioxide  and  suffers  simultaneously  almost 
total  decomposition  when  heated  above  its  m.  p.  The  acid  is 
therefore  transformed  by  sodium  methoxide  into  o-cyanoA  :  Q-di- 
methoxypyridine-2-carboxylic  acid,  m.  p.  205 — 206°  after  softening 
at  204°,  which  when  cautiously  distilled  under  atmospheric  pressure 
affords  3-cyano-2  : 4-dimethoxypyridine,  m.  p.  145 — 146°,  identical 
with  the  compound  prepared  previously  (A.,  1924,  i,  205)  from 
2  : 4-dichloro-3-cyanopyridine.  The  conversion  of  the  compound 
into  ricinine  is  effected  as  described  previously  ( loc .  cit.).  H.  W. 

Therapeutic  Compounds.  [Esters  of  Benzoyl-Z-ecgonine 
and  Similar  Compounds.]  The  Wellcome  Foundation,  Ltd., 
W.  H.  Gray,  and  T.  A.  Henry  (Brit.  Pat.  239985). — Benzyl  and 
phenylethyl  esters  of  benzoyl-Z-ecgonine  are  prepared  by  heating 
the  last  with  a  mixture  of  alkali,  pyridine,  and  the  aralkyl  chloride. 
The  benzyl  ester  of  benzoyl-Z-ecgonine,  an  oil,  forms  a  nitrate, 
C^H2504N,HN03,  m.  p.  163°,  and  a  hydrochloride,  m.  p.  171°. 
o -Acetoxy benzyl  chloride,  an  oil,  b.  p.  135°/14  mm.,  obtained  by 
treating  o-acetoxybenzyl  alcohol  with  thionyl  chloride  in  presence 
of  diethylaniline,  is  used  for  obtaining  the  o-hydroxybenzyl  ester  of 
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benzoyl-Z-ecgonine.  The  phenylethyl  ester  of  benzoyl-Z-ecgonine 
has  m.  p.  100°  and  its  hydrochloride  m.  p.  196°.  In  a  similar  manner, 
esters  of  acyl-^-ecgonines  can  be  obtained.  The  products  have 
local  anaesthetic  properties.  E.  H.  R. 

Lupine  Studies.  IV.  Isolation  of  d-Lupanine  from 
Lupinus  Kingii  (S.  Watson).  J.  F.  Crouch  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2584 — 2587). — The  alkaloid  isolated  from  the 
American  lupine,  Lupinus  Kingii  (0-83%  calculated  on  basis  of  the 
weight  of  dried  plant),  is  shown  by  a  comparison  of  a  large  number 
of  its  derivatives  to  be  identical  with  d-lupanine,  which  has  not 
hitherto  been  found  in  a  native  American  annual  lupine. 

J.  W.  B. 


Calycanthine.  E.  Spath  and  W.  Stroh  (Ber.,  1925,  58,  [£], 
2131 — 2132). — Calycanthine,  obtained  from  Calycanthus  floridus, 
has  m.  p.  245°  (in  an  evacuated  tube),  [a]1,®  +684*3°  in  absolute 
ethyl  alcohol.  Determinations  of  mol.  wt.  by  Bast’s  method 
in  boiling  benzene,  and  by  Bleier  and  Kohn’s  method  in  boiling 
phenanthrene,  indicate  that  the  formula  assigned  to  it  by  Gordin 
(A.,  1905,  i,  295;  1906,  i,  35;  1911,  i,  903)  must  be  doubled 
and  that  its  composition  is  therefore  C22H28N4.  It  appears  to  be 
converted  by  methyl  iodide  in  an  evacuated  tube  at  100°  into  the 
compound  C22H26N4Me2,2MeI,  m.  p.  261 — 262°  (slight  decomp.), 
whereas  Gordin  describes  a  substance  C24H280N3I,H20.  H.  W. 


Corydalis  Alkaloids.  V.  Constitution  of  Corypalmine. 

E.  Spath  and  E.  Mosettig  {Ber.,  1925,  58,  [J3],  2133 — 2135). — 


Corypalmine  is  converted  by  nascent  diazoethane  into  corypalmine 
/v  ethyl  ether,  which  in  faintly  alkaline  sus- 

HC+  \  pension  is  oxidised  by  potassium  per- 

MeOk  il  manganate  to  7-methoxy-6-ethoxy-l-keto- 

^  |  1:2:3:  4-tetrahydroisoquinoline  (cf .  Spath 

L  Jx  and  Dobrowsky,  this  vol.,  i,  1086).  Since 

(j  ^  y  jjOMe  corypalmine  affords  tetrahydropalmatine 
L  liOMe  when  methylated,  the  constitution  (I)  is 
established  for  it.  The  same  constitution  is 


assigned  to  tetrahydrojatrorrhizine  (Spath  and  Duschinsky,  unpub¬ 
lished  work),  so  that  corypalmine  is  to  be  regarded  as  d-tetrahydro- 
jatrorrhizine.  H.  W. 


Aconite  Alkaloids.  IV.  Oxonitin  and  Some  New  Deriv¬ 
atives  Thereof.  R.  Majima  and  H.  Suginome  {Ber.,  1925, 
58,  [J3],  2047—2051 ;  cf.  A.,  1924,  i,  1224,  1225).— Japaconitine-A, 
-Av  -A2,  - B ,  -Bx,  and  aconitine-A  and  -C  are  converted  by 
cautious  oxidation  with  potassium  permanganate  in  acetone  solu¬ 
tion  into  the  same  oxonitin,  CgjHggOjoN,  decomp.  282°,  [a]D  — 41*0° 
to  42*7°  in  chloroform  (for  different  specimens),  identical  with  the 
product  obtained  by  Carr  (T.,  1912,  101,  2241),  Barger  (T.,  1915, 
107,  231),  and  Brady  (T.,  1913, 103, 1821).  The  compound  contains 
three  methoxyl  groups,  but  the  A7- methyl  group  of  aconitine  is 
removed  during  the  oxidation.  When  cautiously  heated  at  282° 
under  diminished  pressure  in  an  atmosphere  of  hydrogen,  oxonitin 
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of  all  origins  loses  1  mol.  of  acetic  acid  and  gives  pyroxonitin , 
C23H2908N,  m.  p.  231°,  [a]j?  — 128-9°  in  ethyl  alcohol  (the  compound 
+CHCI3  is  described),  in  which  three  methoxyl  groups  are  present. 
Hydrolysis  with  barium  hydroxide  in  aqueous-alcoholic  solution 
converts  pyroxonitin  into  benzoic  acid  and  pyroxonin,  C16H2306N, 
deeomp.  273—274°.  H.  W. 

Morphine  Alkaloids.  IV.  Constitution  of  Thebaine.  H. 

Wieland  and  M.  Kotake  (Ber.,  1925,  58,  [5],  2009 — 2012;  cf. 
this  vol.,  i,  1093). — The  methiodide  of  dihydrode-Y-methyldihydro- 
thebaine  is  converted  by  Hofmann’s  method  into  the  nitrogen-free 
ether  (I)  which,  when  catalytically  hydrogenated  in  acid-free  alcohol 

CHa  CHg  OH.  CH2  OH.  0H2 

_ /  \oTTCH2  _ /  \oHCH.  _ /  \cHCHa 

<0  %_/  \CH  •/  \ch  #  \CH, 

\=/  \=/  <SL/  ■  \=/  \m/  ’ 

MeO  \  /  /OMe  MeO  OH  |  O  MeO  OH  \ /OMe 

\  /  0  CHaMe  CHMe 

(I.)  Y  CHj  (II.)  (III.) 

in  the  presence  of  sodium  hydrogen  carbonate  passes  into  the 
dimethyl  ether  (HI),  m.  p.  168 — 169°;  the  persistence  of  the  cyclo¬ 
propane  ring  is  unusual  among  reduced  derivatives  of  thebaine. 
When  warmed  with  acid,  the  dimethyl  ether  passes  into  the  keto- 
phenol  (II),  m.  p.  148 — 150°.  The  latter  substance  is  converted 
by  methyl  sulphate  and  potassium  hydr- 
/T~  oxide  into  its  methyl  ether,  C18H2403,  m.  p. 

HjCch/  cit  111 — 112°  (benzylidene  derivative,  m.  p. 

/  \_j  128-130°). 

Y  Y _ /chch  Nch,  Hydrogenation  of  thebaine  in  a  medium 

Y  " . 2  completely  free  from  acid  appears  also  to 

leave  the  cyclopropane  ring  intact,  yielding 
the  substance  (IV)  as  a  non-crystallisable  oil  which  is  transformed  by 
acids  into  dihydrothebainone. 

Hydrogenation  of  the  cyclic  ether  (II)  by  the  method  described 
previously  ( loc .  cit.)  gives,  in  addition  to  the  keto-phenol  (II),  an 
isomeric  ketone,  C17H2203,  b.  p.  180 — 185°/4  mm.  H.  W. 

Quinine  Compounds  [Quinine  Salicylosalicylate].  Merck 
and  Co.,  New  York  (Brit.  Pat.  241109). — Quinine  salicylosalicylate, 
C20H24O2N2,2C14H10O5,  m.  p.  86 — 88°,  is  prepared  by  mixing  solu¬ 
tions  of  quinine  hydrogen  sulphate  and  sodium  salicylosalicylate. 
Owing,  among  other  reasons,  to  its  sparing  solubility  in  water,  it 
has  advantages  for  therapeutic  purposes  over  other  quinine  salts. 
[Cf.  B.  Dec.  24th.]  E.  H.  R. 

p-Isoquinine  and  Niquine.  J.  Suszko  ( Rocz .  Chem.,  1925, 
5,  358 — 385). — p-isoQuinine,  colourless  prisms,  m.  p.  186°,  is 
prepared  by  the  action  of  sodium  methoxide  on  hydriodoquinine 
dihydriodide,  and  is  shown  to  be  (3-ethylidene-8-quinuclidyl)- 
(6,-methoxy-4,-quinolyl) -methanol.  The  following  derivatives  are 
prepared  :  methyl  iodide  derivative,  m.  p.  178—180°,  [«]?>  — 161°; 
di-methyl  iodide  compound,  orange  prisms,  m.  p.  135 — 138° ;  (3-iso- 
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quinine  aminoxide,  colourless  needles,  m.  p.  192 — 193°;  acetyl- 
(3-iso quinine,  oil,  by  the  action  of  acetic  anhydride  at  60 — 80°; 
(3-iso quinotoxin,  C20H24O2N2,  oil,  by  heating  [3-isoquinine  in  a 
sealed  tube  with  25%  acetic  acid,  the  toxin  being  shown  to  be 
(3-(3-ethylidene-4-piperidyl)-ethyl  6'-methoxy-4'-quinolyl  ketone ;  its 
picrolonate,  (C20H24O2N2)2,C10H8O5N4,  yellow  crystals,  m.  p. 
187 — 188°,  and  p -bromophenylhydrazone,  yellow,  amorphous  powder, 
m.  p.  90 — 95°,  the  picrolonate,  orange  crystals,  m.  p.  184 — 188°, 
and  picrate,  red  prisms,  m.  p.  199 — 200°,  of  the  p-bromophenyl- 
hydrazone;  N -methyl- $-isoquinotoxin,  oil,  by  the  action  of  sodium 
hydroxide  on  (3-f<soquinine  methyl  iodide  compound;  dibromo-$- iso- 
quinine,  tetragonal  plates,  m.  p.  210 — 212°,  and  (3-iso quinine  hydro¬ 
chloride,  colourless  prisms,  m.  p.  192°,  the  bromine  and  hydro¬ 
gen  chloride  in  the  two  latter  substances  adding  on  to  the  ethyl- 
idene  group ;  apo quinine  hydrochloride,  cubic  crystals,  m.  p.  182 — 
183°;  apo  quinine  methyl  iodide  compound,  colourless  crystals, 
m.  p.  248 — 250°,  and  apo  quinine  methyl  ether,  m.  p.  175 — 176°. 
Niquine,  formed  as  a  by-product  in  the  preparation  of  (3-fsoquinine, 
has  probably  the  formula  C19H2402N2,  and  is  a  secondary-tertiary 
base,  possessing  one  double  linking  and  probably  a  free  hydroxyl 
group.  The  following  derivatives  of  niquine  are  prepared  :  benzoyl- 
niquine,  oil;  its  hydrochloride,  prisms,  m.  p.  192 — 194°;  N -methyl- 
niquine,  needles,  m.  p.  132 — 134°,  [a]j>  —157-5°;  its  methyl  iodide 
compound,  oily  mass  ;  the  picrolonate  of  the  latter,  needles,  172 — 174°; 
N -nitrosoniquine,  yellow  powder,  m.  p.  90°  ;  dibromoniquine,  resinous 
mass,  and  its  hydrobromide,  white  leaves,  m.  p.  235 — 236°.  R.  T. 

Hydrogenated  Carbazoles.  J.  von  Braun  and  L.  Schornig 
(Ber.,  1925,  58,  [2?],  2156 — 2161). — Doubts  have  been  cast  by 
Perkin  and  Plant  (A.,  1924,  i,  1104)  on  the  constitution  of  the 
octahydrocarbazole  obtained  by  von  Braun  and  Ritter  (A.,  1923, 
i,  142),  considered  by  the  latter  to  be  1  :  2  :  3  :  4  :  5  :  6  :  7  :  8-octa- 
hydrocarbazole.  The  production  of  octahydrocarbazoles  con¬ 
taining  an  intact  pyrrole  nucleus  is,  however,  placed 
beyond  doubt  by  the  formation  of  the  same 
octahydro  derivative  by  the  hydrogenation  of  6:9- 
dimethyl-1  :  2  :  3  :  4-tetrahydrocarbazole  and  3  :  9-di¬ 
methyl- 1  :  2  :  3  :  4-tetrahydrocarbazole.  The  be¬ 
haviour  of  the  A-methyl  derivative  of  Perkin  and 
Plant’s  octahydrocarbazole  towards  cyanogen  bromide  suggests 
that  it  has  the  constitution  (I). 

cycfoHexanone  is  converted  by  successive  treatment  with  as-p- 
tolylmethylhydrazine  and  dilute  sulphuric  acid  into  6  :  9- dimethyl - 
1:2:3:  4-tetrahydrocarbazole,  m.  p.  90°,  which  is  hydrogenated 
in  decahydronaphthalene  at  240°  to  a  mixture  of  6  :  9 -dimethyl- 
1:2:3:4:5:6:7:  8- octahydrocarbazole ,  b.  p.  165 — 170°/12  mm., 
m.  p.  36 — 37°,  and  dimethyldodecahydrocarbazole,  b.  p.  130°/12  mm. 
(the  non-crystalline  hydrochloride  and  picrate  and  the  methiodide, 
m.  p.  174 — 175°,  are  described).  Similarly,  phenylmethylhydrazine 
and  4-methylcz/cfohexanone  afford  3  :  9-dimethyl-l  :  2  :  3  :  4-tetra¬ 
hydrocarbazole,  b.  p.  above  190°/12 — 13  mm.,  m.  p.  74°,  which  is 
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catalytically  hydrogenated  to  the  octa-  and  dodeca-hydro  com¬ 
pounds  just  described. 

It  does  not  appear  possible  to  carry  the  hydrogenation  of  earb- 
azole  and  its  derivatives  beyond  the  octahydro  stage,  and  the 
production  of  dodecahydro  compounds  from  tetraliydrocarbazoles 
( v.s .)  is  therefore  somewhat  remarkable.  9-Methyl-l  :  2  :  3  :  4- 
tetrahydrocarbazole,  b.  p.  180°/12  mm.,  m.  p.  50 — 51°,  when 
energetically  hydrogenated  gives  a  mixture  of  unchanged  material, 
9-methyloctahydrocarbazole,  m.  p.  94 — 95°,  and  9-methyldodeca- 
hydrocarbazole,  b.  p.  125°/12  mm.  (ethiodide,  m.  p.  223°;  meth- 
iodide,  m.  p.  245°)  (cf.  Perkin  and  Plant,  loc.  cit.).  It  is  remarkable 
that  9-methylhexahydrocarbazole  is  initially  dehydrogenated  to 
9-methyltetrahydrocarbazole  when  treated  with  hydrogen  in  the 
presence  of  nickel.  Hydrogenation  of  tetrahydrocarbazoles  must 
therefore  occur  at  the  benzenoid  nucleus.  H.  W. 

Synthetic  Experiments  in  the  Indole  Group.  V.  Syn¬ 
thesis  of  3-p-Amino-a-hydroxyethylindole.  R.  Majima  and 
M.  Kotake  {Ber.,  1925,  58,  [R],  2037—2041). — Addition  of  con¬ 
centrated  hydrochloric  acid  to  a  mixture  of  indole-3-aldehyde  and 
aniline  yields  3-anilinohydroxymethylindole  hydrochloride,  decomp. 
240 — 246°,  whereas  if  the  mixture  is  warmed  a  monohydrated 
form  of  the  compound,  decomp,  about  200°,  is  produced.  The 
hydrochloride  is  converted  by  dilute  alkali  into  indole-3-aldehyde- 
anil,  m.  p.  126 — 127°.  The  latter  compound  is  converted  by  sodium 
acetate  and  acetic  anhydride  into  l-acetylindole-3-aldehyde,  m.  p. 
161 — 164°,  which  is  more  simply  obtained  by  acetylation  of  indole- 
3-aldehyde  [the  triacetyl  compound,  €8H5NAc*CH(OAc)2,  m.  p.  154°, 
is  obtained  as  by-product].  l-Acetyl-3-anilinohydroxymethylindole 
hydrochloride  has  m.  p.  191 — 194°.  Under  unusually  definite  con¬ 
ditions,  l-acetylindole-3-aldehyde  condenses  with  nitromethane  in 
the  presence  of  potassium  hydrogen  carbonate  to  l-acetyl-3-$-nitro- 
a-hydroxyethylindole,  m.  p.  138-5 — 140-5°,  which  is  converted  by 
acetic  anhydride  and  sodium  acetate  at  165°  into  \ -acetyl-3 -w- 
nitrovinylindole,  m.  p.  189 — 192°.  l-Acetyl-3-P-nitro-a-hydroxy- 
ethylindole  is  reduced  by  stannous  chloride  in  the  presence  of 
acetic  acid  and  hydrogen  chloride  to  \-acetyl-3-$-amino-tx-hydroxy- 
ethylindole  hydrochloride,  m.  p.  (anhydrous)  163 — 166°,  m.  p. 
(hydrated)  53 — 55° ;  the  corresponding  chloroplatinate,  decomp, 
about  225°  after  darkening  at  200°,  and  picrate,  m.  p.  174 — 176° 
(decomp.),  are  described.  The  hydrochloride  is  converted  by  alkali 
into  3-P-amino-a-hydroxyethylindole,  which  is  very  unstable  and 
could  be  isolated  only  as  the  picrate,  decomp.  188°.  1 -Acetyl-3- [3- 

amino-a-hydroxyethylindole  is  transformed  by  acetic  anhydride 
and  sodium  acetate  into  l-acetyl-3-$-acetamido-<x.-acetoxyethylindole, 
m.  p.  68 — 71°,  which  is  converted  by  alcoholic  potassium  hydroxide 
into  3-$-acetamido-(x-acetoxyethylindole,  decomp.  202 — 204°. 

H.  W. 

Synthetic  Experiments  in  the  Indole  Group.  VI.  New 
Synthesis  of  3-Aminoalkylindoles.  R.  Majima  and  T.  Hoshino 
{Ber.,  1925,  58,  [R],  2042 — 2046). — The  cyano  group  appears  to  be 
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indifferent  towards  magnesium  indolyl  iodide,  since  acetonitrile 
and  this  reagent  in  the  presence  of  anisole  give  a  molecular  com¬ 
pound  which  remains  unchanged  at  60 — 70°.  Chloroacetonitrile 
and  magnesium  indolyl  iodide  in  the  presence  of  cold  anisole  yield 
a  similar  additive  product  which,  when  heated  to  60 — 70°,  and 
subsequently  decomposed  by  water,  affords  $-indolylacetonitrile, 
b.  p.  160°/0*2  mm. ;  anisole  in  this  instance  may  be  replaced  by 
ether.  The  nitrile  is  converted  by  potassium  hydroxide  solution 
into  indolyl-3-acetic  acid,  decomp.  164*5 — 165°  ( picrate ,  decomp. 
178°),  and  is  reduced  by  sodium  and  alcohol  to  3-P-aminoethyl- 
indole,  m.  p.  114*5 — 115*5°,  together  with  a  little  hydrogen  cyanide 
and  skatole ;  the  hydrochloride,  decomp.  248 — 249°,  picrate,  decomp. 
242 — 243°,  and  acetate,  m.  p.  135 — 136°  ( semihydrate ),  of  the  base 
are  described.  3-Indolylacetonitrile  is  converted  by  zinc  dust  and 
acetic  acid  (95%)  into  3 -indolylacetamide,  m.  p.  150 — 151°. 

In  a  similar  manner,  magnesium  indolyl  iodide  and  %chloro- 
propionitrile  yield  3 -$-indolylpropionitrile,  m.  p.  67 — 68°,  b.  p. 
about  200°/l  mm.  (picrate,  m.  p.  123*5 — 124*5°),  which  is  hydro¬ 
lysed  to  3 -$-indolylpropionic  acid,  m.  p.  133 — 134°  ( picrate ,  m.  p. 
141 — 143°).  The  nitrile  is  reduced  by  sodium  and  alcohol  to  the 
hygroscopic  3 -y-aminopropylindole,  m.  p.  60 — 64° ;  the  corresponding 
hydrochloride,  m.  p.  169 — 170°,  the  picrate,  m.  p.  155 — 156°,  and  its 
trihydrate  are  described.  H.  W 

Action  of  Halogen  on  the  Enolates  of  Glutacondialdehyde 
and  Synthesis  of  3-Halogenopyridines.  P.  Baumgarten. — 
(See  i,  1381.) 

Quinoline  Derivatives.  I.  Synthesis  of  Substituted 
2-Phenyl-4-methylquinolines.  H.  John  and  F.  Noziczka  ( J .  pr. 
Chem.,  1925,  [ii],  111,  65—82). — Aniline  does  not  condense  with 
styryl  methyl  ketone  under  the  conditions  of  Dobner  and  Miller’s 
synthesis  of  2-phenylquinoline  from  aniline  and  cinnamaldehyde 
(A.,  1883,  1149).  The  best  yield  (12*8%)  of  2-phenyl-4-methyl- 
quinoline  results  when  a  mixture  of  aniline  hydrochloride  (4*4  g.), 
styryl  methyl  ketone  (5  g.),  water  (17  drops),  and  concentrated 
hydrochloric  acid  (3  drops)  is  heated  for  5  hrs.  in  a  sealed  tube 
at  135°.  The  presence  of  an  oxidant  does  not  affect  the  yield 
appreciably. 

The  following  substituted  2-phenyl-4-methylquinolines,  prepared 
similarly  from  the  hydrochlorides  of  m-  and  p-anisidines,  m-  and 
p-phenetidines,  m-  and  £>-aminophenols,  and  m-  and  ^-toluidines, 
are  described,  together  with  the  hydrochloride,  sulphate,  mercuric 
chloride  compound,  ferrocyanide,  chromate,  and  picrate  in  each  case  : 
5(or  7 )-Methoxy-,  m.  p.  99*5°;  6 -methoxy-,  m.  p.  129°;  5(or  7)- 
ethoxy-,  m.  p.  105*5°;  6 -ethoxy-,  m.  p.  153°;  5(or  l)-hydroxy-,  m.  p. 
228°;  6 -hydroxy-,  m.  p.  211 — 212°  (n -propyl  ether,  m.  p.  110°, 
iso  butyl  ether,  m.  p.  104°;  isoamyl  ether,  m.  p.  117°,  allyl  ether, 
m.  p.  96*5°,  and  phenacyl  ether,  m.  p.  143°,  are  prepared);  5(or  7)- 
methyl-,  oily;  6- methyl -,  m.  p.  93 — 93*3°.  The  yields  are  all  below 
20%.  8-Naphthylamine  hydrochloride  gives,  in  24*6%  yield, 
2-phenyl-4z-methyl-$-naphihaquinoline  (lin.  or  ang.).  C.  H. 
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Quinoline  Derivatives.  II.  Substituted  2-Phenyl-4- 
methylquinolines.  H.  John  and  G.  Weber  (J.  pr.  Chem.,  1925, 
[ii],  111,  83 — 99;  cf.  preceding  abstract). — Styryl  methyl  ketone 
is  condensed  with  o-  and  p-substituted  arylamines  under  deter¬ 
mined  conditions,  giving  the  following  2-phenylquinoline  derivatives ; 
in  each  case  the  hydrochloride,  sulphate,  mercuric  chloride  compound, 
ferrocyanide,  chromate,  and  picrate  are  described,  and  in  some 
instances  the  periodide  :  4  :  8- Dimethyl -,  m.  p.  91-5°  ( periodide ), 
from  o-toluidine ;  8 -chloro-4-methyl- ,  m.  p.  91-5°  ( periodide ),  from 
o-chloroaniline ;  8-hydroxy -4-methyl-,  m.  p.  57 — 58°  ( periodide ), 
from  o-aminophenol ;  8-methoxy -4-methyl-,  m.  p.  98°  (periodide  ; 
picrate,  m.  p.  153°),  from  o-anisidine ;  8-ethoxy -4-methyl-,  m.  p.  98° 
( periodide ;  picrate,  m.  p.  182°),  from  o-phenetidine ;  6 -chloro- 
4-methyl-,  m.  p.  91-5°,  from  p-chloroaniline ;  Q-bromo-4-methyl-, 
m.  p.  100°,  from  p-bromoaniline ;  Q-iodo-4-methyl- ,  m.  p.  50° 
(sulphate  not  prepared),  from  p-iodoaniline ;  4-methyl-Q-ethyl- , 
m.  p.  74°,  from  p-aminoethylbenzene ;  4  :  5  :  8-trimethyl- ,  m.  p. 
111-5°  ( periodide ),  from  p-xylidine;  4:5:6:  8 -tetramethyl- ,  m.  p. 
128°,  from  t//-cumidine ;  6-dimethylamino-4- methyl- ,  m.  p.  131 — 
132°,  from  p-aminodimethyl  aniline.  2-Phenyl-4-methylquinoline- 
8-carboxylic  acid,  m.  p.  201 — 202°  ( hydrochloride ,  sulphate,  mercuric 
chloride  compound,  ferrocyanide,  picrate,  and  the  sodium,  potassium, 
magnesium,  calcium,  barium,  mercuric,  lead,  iron,  copper,  and  silver 
salts  are  described),  and  the  Q-carboxylic  acid,  m.  p.  228°  (hydro¬ 
chloride,  sulphate,  mercuric  chloride  compound ,  ferrocyanide,  chromate, 
picrate,  and  the  sodium  and  potassium  salts  are  described),  are  pre¬ 
pared  from  o-  and  p-aminobenzoic  acids,  respectively.  7-Amino-2- 
naphthol  gives  8(or  5)-hydroxy-2-phenyl-4-methyl-$-naphthaquinoline, 
m.  p.  107 — 108°  (hydrochloride,  sulphate,  picrate,  and  sodium  and 
potassium  compounds  are  described).  The  yields  range  from  1-5% 
to  15%.  No  quinolines  could  be  obtained  by  condensing  styryl  methyl 
ketone  with  sulphanilic  acid,  o-  and  p-aminobenzaldehydes,  phenyl- 
enediamines,  amino-p-cresol,  aminosalicylic  acid,  a-naphthylamine, 
tetrahydro  -  ft  -  naphthy  larnine ,  p-aminoanthracene,  or  p  -aminoanthra  - 
quinone,  and  only  traces  from  o-  and  p-nitroanilines.  C.  H. 

Preparation  of  Quinoline-4-aldehyde  and  its  2-Aryl  Deriv¬ 
atives.  Chem.  Fabrik  auf  Aktien  (vorm.  E.  Schering)  (Brit. 
Pat.  240051). — Quinoline-4-acrylie  acid  is  oxidised  with  potassium 
permanganate  in  aqueous  sodium  carbonate  solution  at  0°,  in 
presence  of  benzene  to  take  up  the  aldehyde  as  formed,  giving 
quinoline-4-aldehyde,  m.  p.  51°;  phenylhydrazone,  m.  p.  170 — 171°. 
In  the  same  way,  2-phenylquinoline-4-acrylic  acid  (obtained  by 
hydrolysing  the  reaction  product  of  2-phenyl-4-methylquinoline 
and  chloral)  gives  2-phenylquinoline-4-aldehyde,  m.  p.  74° ;  phenyl¬ 
hydrazone,  m.  p.  130°  (decomp.).  [Cf.  B.,  1925,  943.]  E.  H.  R. 

3-o-  and  -p-Anisolesulphonyl-  and  -Phenetolesulphonyl- 
2-methylquinolines,  their  Derivatives,  and  their  Behaviour 
towards  Nascent  Hydrogen.  J.  Troger  and  C.  Brohm  ( J .  pr. 
Chem.,  1925,  [ii],  111,  176 — 192 ;  cf.  Troger  and  Menzel,  A.,  1922, 
i,  269;  Troger  and  von  Seelen,  A.,  1923,  i,  1127). — p-Arylsulphonyl- 
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2-methylquinolines  are  oxidised  with  difficulty,  but  reduction  with 
tin  and  hydrochloric  acid  eliminates  the  sulphonyl  group  as 
thiophenol,  giving  tetrahydro-2-methylquinoline.  The  aldehyde 
condensation  products  of  these  compounds  are  also  stable  to 
oxidants,  but  may  be  reduced  to  thiophenols  and  stilbazolines. 

3-o-Anisolesulphonyl-2-methylquinoline,  m.  p.  159°  ( hydrochloride , 
nitrate,  hydrogen  sulphate,  and  chloroplatinate  described),  prepared 
from  o-aminobenzaldehyde  and  o-anisolesuiphonylacetone,  is  reduced 
by  tin-foil  and  hydrochloric  acid  to  o-methoxythiophenol  (which  is 
distilled  off  in  steam  and  identified  by  oxidation  with  iodine  to  a 
disulphide,  m.  p.  120°)  and  tetrahydro-2-methylquinoline  (benzoyl 
derivative,  m.  p.  118°).  2-Propenyl-Z-o-anisolesulphonyl-2-methyl- 
quinoline,  m.  p.  216°,  is  prepared  by  condensation  of  the  2-methyl- 
quinoline  with  paraldehyde  and  zinc  chloride  at  150°;  it  is  not  oxidised 
by  nitric  acid  ( d  T4)  at  100°.  The  2-styryl  compound,  m.  p.  198° 
(j hydrochloride  described),  prepared  similarly  from  benzaldehyde,  is 
reduced  by  tin  and  hydrochloric  acid  to  o-methoxythiophenol  and 

2- p-phenylethyltetrahydroquinoline  (von  Grabski,  A.,  1902,  i,  563). 

nnv  •  r ,  ,  .  p  rr  ^CHIC*S02*CfiH4#OMe  i 

The  ciimamyhdene  derivative,  has 

m.  p.  203°. 

p -Anisolesulphonylacetone,  m.  p.  76-5°  (oxime,  m.  p.  134°;  phenyl- 
hydrazone,  m.  p.  140°),  prepared  from  sodium  p-anisolesulphinate 
and  chloroacetone,  condenses  with  o-aminobenzaldehyde  to  give 

3- p-anisolesulphonyl-2-methylquinoline,  m.  p.  122°  [hydrochloride, 
nitrate,  hydrogen  sulphate,  and  chloroaurate,  m.  p.  183°  (decomp.), 
described;  benzylidene  derivative,  m.  p.  200°;  cinnamylidene  deriv¬ 
ative,  m.  p.  149°],  which  may  be  reduced  to  p-methoxythiophenol 
(disulphide,  m.  p.  45°)  and  tetrahydro-2-methylquinoline. 

o-Phenetolesulphonylacetone,  m.  p.  59°  (oxime,  m.  p.  122°),  when 
condensed  with  o-aminobenzaldehyde,  gives  3-o-phenetolesulphonyl- 
2-methylquinoline,  m.  p.  184°  (hydrochloride,  m.  p.  213°,  hydrogen 
sulphate,  m.  p.  186°,  nitrate,  and  chloroplatinate  described),  which  is 
converted  by  reduction  into  o-ethoxythiophenol  (disulphide,  m.  p. 
90°)  and  tetrahydro-2-methylquinoline. 

From  p-phenetolesulphonylacetone  (semicarbazone,  m.  p.  179°) 
and  o-aminobenzaldehyde  is  obtained  3-p-phenetolesulphonyl - 2 - 
methylquinoline,  m.  p.  113°  [hydrochloride,  nitrate,  m.  p.  135°(decomp.), 
hydrogen  sulphate,  m.  p.  173°  (decomp.),  and  mercuric  chloride 
compound,  m.  p.  135°,  described],  which  on  reduction  gives  ^-ethoxy - 
thiophenol  (disulphide,  m.  p.  49°).  C.  H. 

Barbituric  Acid  Derivatives.  J.  D.  Riedel  A.-G.  (Brit. 
Pat.  223221). — By  condensing  fsopropylbarbituric  acid  with  a[3-di- 
bromo-A^-propylene  in  alcohol  in  presence  of  sodium  ethoxide 
at  90 — 100°,  isopropyl-^-bromoallylbarbituric  acid,  m.  p.  181°,  is 
obtained.  Barbituric  acid  derivatives  containing  the  P-bromoallyl 
group  can  also  be  obtained  by  condensing  malonic  acid  derivatives 
containing  this  group  with  carbamide  or  N- substituted  carbamides. 
Ethyl  malonate  is  condensed  with  a[3-dibromo-A^-propylene  in 
presence  of  sodium  ethoxide  in  alcohol,  giving  a  mixture  of  ethyl 
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$-bromoallylmalonate,  b.  p.  122 — 125°/13  mm.,  and  ethyl  di-$-bromo- 
allylmalonate,  b.  p.  148 — 152°/12  mm.  The  latter  when  condensed 
with  carbamide  in  presence  of  sodium  ethoxide  gives  di-$-bromo- 
allylbarbituric  acid.  The  new  barbituric  acid  derivatives  have 
powerful  hypnotic  properties.  E.  H.  R. 

Influence  of  Constitution  on  the  Transformation  of  Phenyl- 
hydrazones  of  Unsaturated  Compounds  into  Pyrazolines. 

II.  K.  von  Auwers  and  A.  Kreuder  (Ber.,  1925,  58,  \E\,  1974 — 
1986;  Auwers  and  Voss,  A.,  1910,  i,  70). — In  general,  pyrazolines 
result  from  the  action  of  phenylhydrazines  on  unsaturated  ketones, 
whereas  unsaturated  aldehydes  yield  the  phenylhydrazones  which 
may  be  isomerised  to  pyrazolines.  The  presence  of  the  p-nitro 
group  in  phenylhydrazine  diminishes  the  tendency  towards  pyr- 
azoline  formation,  which  is  favoured  by  methylhydrazine.  The 
usual  colour  reactions  are  inadequate  for  distinguishing  between 
isomeric  pyrazolines  and  phenylhydrazones ;  for  this  purpose, 
reduction  of  the  compounds  and  identification  of  the  aniline  yielded 
by  the  phenylhydrazones  is  advocated  for  the  simpler  derivatives, 
whereas  hydrolysis  by  a  mixture  of  glacial  acetic  acid  (3  parts) 
and  sulphuric  acid  (60%,  1  part)  gives  the  desired  information 
with  substituted  phenylhydrazones.  p-Nitrophenylhydrazones  are 
distinguished  from  the  corresponding  pyrazolines  by  giving  an 
intensely  red  or  violet  solution  in  alcoholic  potassium  hydroxide. 

Acraldehyde  and  phenylhydrazine  in  cold  ethereal  solution  give 
a  mixture  of  acraldehydephenylhydrazone  and  1-phenylpyrazoline, 
m.  p.  51 — 52°.  Crotonaldehyde  and  phenylhydrazine  in  the 
absence  of  solvent  afford  crotonaldehydephenylhydrazone,  b.  p. 
165°/13  mm.,  m.  p.  56 — 57°  (cf.  Wegscheider  and  Spath,  A.,  1911, 
i,  112);  aldol  gives  the  corresponding  phenylhydrazone  (cf.  Weg¬ 
scheider  and  Spath,  loc.  cit. ;  Trener,  A.,  1901,  i,  232).  Tighc 
aldehyde  yields  the  'phenylhydrazone,  b.  p.  155 — 160°/9  mm.,  163 — 
168°/17  mm.,  m.  p.  92 — 94°.  (3  -  Methyl- A^-pentenal  affords  the 

phenylhydrazone,  b.  p.  171 — 175°/10-5  mm.,  m.  p.  60°,  which  is 
very  sensitive  towards  moist  air,  yielding  ultimately  s-formyl- 
phenylhydrazine,  m.  p.  141 — 142°,  whereas  Ay-penten-P-one, 
d V6  0-8568,  nil)6  1-44078,  yields  exclusively  1 -phenyl-3  :  5-dimethyl- 
pyrazoline,  b.  p.  173 — 175°/25  mm.  Mesityl  oxide  and  phenyl¬ 
hydrazine  under  widely  varied  conditions  give  exclusively  1 -phenyl  - 
3:5: 5-trimethylpyrazoline,  b.  p.  152 — 153°/16-5  mm.  Mesityl 
oxide  and  p-nitrophenylhydrazine  hydrochloride  in  cold  aqueous 
alcoholic  solution  yield  the  p -nitrophenylhydrazone,  m.  p.  132 — 
134°,  whereas  in  boiling  solution  they  afford  1-p -nitrophenyl- 
3:5:  5-trimethylpyrazoline,  m.  p.  205 — 208°  (also  obtained  by 
boiling  the  p-nitrophenylhydrazone  with  glacial  acetic  acid). 
Prolonged  treatment  of  the  substance  with  a  boiling  mixture  of 
acetic  anhydride  and  sulphuric  acid  in  the  presence  of  air  gives 
l-p-nitrophenyl-3  :  4  :  5-trimethylpyrazole,  m.  p.  116 — 116-5°  (pre¬ 
pared  also  from  the  pyrazoline  and  bromine  in  boiling  glacial  acetic 
acid).  The  compound  is  prepared  synthetically  from  methyl  - 
acetylacetone  and  p-nitrophenylhvdrazine  hydrochloride,  whereas 
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acetylacetone  under  similar  conditions  yields  l-p-nitrophenyl-3  :  5- 
dimethylpyr azole,  m.  p.  99-5 — 100-5°.  Phorone  yields  1  -phenyl- 
5  :  5-dimethyl-3-isobutenylpyrazoline,  b.  p.  186 — 189°/17  mm.,  when 
boiled  with  phenylhydrazine  in  alcohol  and  acetic  acid. 

Styryl  methyl  ketone  and  methylhydrazine  in  boiling  aqueous 
alcoholic  solution  afford  5 -phenyl-1  : 3 -dimethylpyr azoline,  b.  p. 
123 — 124°/12  mm.  ( picrate ,  m.  p.  128 — 130°),  whereas  o-tolyl- 
hydrazine  gives  the  corresponding  hydrazone,  m.  p.  176 — 178° 
(converted  by  boiling  acetic  acid  into  5-phenyl-\-o-tolyl-3-methyl- 
pyrazoline,  m.  p.  82 — 83°),  and  p-tolylhydrazine  yields  styryl 
methyl  ketone  p-tolylhydrazone,  m.  p.  120 — 121°  [transformed  by 
distillation  under  diminished  pressure  or  by  boiling  acetic  acid  into 
5-phenyl-3-p-tolyl-l-methylpyrazoline,  b.  p.  215 — 219°/26  mm. 
(picrate,  m.  p.  Ill — 112°)].  Styryl  methyl  ketone  p-nitrophenyl- 
hydrazone,  m.  p.  165 — 167°,  is  isomerised  in  boiling  aqueous-alcoholic 
or  glacial  acetic  acid  solution,  but  not  in  benzene  or  toluene,  to 
5-phenyl-\-p-nitrophenyl-3-methylpyr azoline,  m.  p.  149°.  o-Chloro- 
styryl  methyl  ketone  phenylhydrazone,  m.  p.  92 — 93°,  1  -phenyl-5-o- 
chlorophenyl-3-methylpyrazoline,  m.  p.  87°,  o -chlorostyryl  methyl 
ketone  o-tolylhydrazone,  m.  p.  92—93°,  5-o-chlorophenyl-l-o-tolyl- 
3-methylpyr azoline,  m.  p.  96 — 98°,  5 - o - chlorophenyl -1-o-lolyl- % -methyl - 
pyrazole,  m.  p.  98 — 99°,  o -chlorostyryl  methyl  k'etone  p-tolylhydrazone, 
m.  p.  122 — 123°,  and  5-o-chlorophenyl-\-p-tolyl-3-methylpyrazoline, 
b.  p.  205 — 220°/17  mm.,  m.  p.  77-5 — 78-5°,  are  described.  o-Hydr- 
oxystyryl  methyl  ketone  p-nitrophenylhydrazone,  m.  p.  218 — 220° 
(decomp.),  is  readily  converted  by  acetic  acid  into  1-p -nitrophenyl- 
5-o-hydroxyphenyl-3-methylpyrazoline,  m.  p.  149 — 151°  (decomp.). 

Benzylidenepinacoline  with  o-  or  p-tolylhydrazine  gives  5-phenyl - 
l-o-tolylS-tert.-butylpyrazoline,  m.  p.  94 — 95°,  and  5-phenyl-l-p- 
tolyl -3 -tevt.-butylpyr azoline,  m.  p.  116 — 117°,  respectively.  Phenyl 
styryl  ketone  and  p-nitrophenylhydrazine  hydrochloride  under  a 
variety  of  conditions  yield  inseparable  mixtures  of  hydrazone  and 
pyrazoline;  3  :  5-diphenyl-l-p-nitrophenylpyrazoline,  m.  p.  177 — 
177-5°,  is  prepared  from  the  components  in  boiling  alcoholic  solution 
in  the  presence  of  concentrated  hydrochloric  acid.  H.  W. 

Action  of  Ammonia  on  Bisimmonium  Bromides.  J.  von 

Braun  and  F.  Zobel  ( Annalen ,  1925,  445,  247 — 266). — Piperidine 
condenses  readily  with  S-chlorobutylbenzamide,  with  formation 
of  N-8 -benzamidobutylpiperidine,  m.  p.  57 — 58°,  b.  p.  240°/12  mm., 
which,  on  hydrolysis  with  concentrated  hydrochloric  acid  at  130°, 
affords  N -8-aminobutylpiperidine,  b.  p.  102 — 105°/12  mm.,  d\x 
0-9075,  identical  with  the  base  previously  described  (A.,  1924,  i,  427) 
as  tetramethylenepentamethylenedi-imine.  When  treated  with 
excess  of  benzenesulphonyl  chloride,  this  yields  the  dibenzene- 
sulphonyl  derivative  previously  described  by  Scholtz  (A.,  1898, 
i,  567).  The  constitution  of  the  above  aminobutylpiperidine  is 
confirmed  by  the  following  synthesis  :  condensation  of  e-phenoxy- 
amylamine  with  S-chlorobutylbenzamide  affords  S-( z-phenoxyamyl - 
amino)butylbenzamide  hydrochloride,  m.  p.  171 — 173°,  which  yields, 
when  heated  with  concentrated  hydrochloric  acid  at  120°,  §-(e-chloro- 
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amylamino)butylamine  dihydrochloride,  m.  p.  246 — 248°,  this  passing 
into  the  above  piperidine  derivative  when  warmed  with  excess  of 
dilute  aqueous  sodium  hydroxide.  As  8-aminobutylpiperidine  is 
the  product  of  the  action  of  ammonia  on  piperidinepyrrolidinium 
bromide,  the  two  stereoisomeric  bases  obtained  similarly  from 
coppelidylpyrrolidinium  bromide  (A.,  1923,  i,  840)  must  be  actually 

8-aminobutylcopellidines,  CH2<CQg^g^/,N[CH2]4*NH2.  $-Phen- 

oxybutylamine  condenses  with  s-chloroamylbenzamide  with  form¬ 
ation  of  z-(8-phenoxybutylamino)amylbenzamide  hydrochloride,  m.  p. 
160 — 162°,  which  on  hydrolysis  with  concentrated  hydrochloric  acid 
at  115 — 120°  yields  z-(§-chlorobutylamino)amylamine  dihydrochloride, 
m.  p.  215 — 217°  ( chloroplatinate ,  m.  p.  215 — 216°),  and  this  is 
converted,  by  the  action  of  dilute  aqueous  alkali,  into  N -z-amino- 
amylpyrrolidine  ( pyrrolidylpentamethylenediamine ),  b.  p.  112 — 114°/ 
15  mm.,  df  0-920  [ hydrochloride ,  m.  p.  150 — 152°;  chloroplatinate, 
(+H20),  m.  p.  212°;  methiodide,  m.  p.  290°].  JV-e-Benzamido- 
amylpiperidine  (cf.  von  Braun  and  Steindorff,  A.,  1905,  i,  206), 
m.  p.  74°,  b.  p.  255°/10  mm.,  affords  on  hydrolysis  z-aminoamyl- 
piperidine,  b.  p.  115°/13 — 14  mm.,  identical  with  the  base  previously 
described  as  “  bispiperidine,”  but  of  which  the  dibenzenesulphonyl 
derivative,  m.  p.  ab'out  70°,  could  not  be  completely  purified. 
Coniine  and  s-chloroamylbenzamide  yield  similarly  s -aminoamyl- 
coniine,  b.  p.  145°/10  mm.,  d\ 9  0-898  ( benzoyl  derivative,  b.  p.  270 — 
285°  with  slight  decomp.),  identical  with  the  product  previously 
obtained  by  the  action  of  ammonia  on  piperidylconiinium  bromide. 
o-Chloromethylbenzylbenzamide  condenses  analogously  with  di¬ 
hydro  isoindole,  hydrolysis  of  the  resulting  benzoyl  derivative 
yielding  o-aminomethylbenzyldihydroisoindole,  m.  p.  72°,  b.  p.  220 — 
225°/12  mm.  ( mono-p-nitrobenzoyl  derivative;  picrolonate,  m.  p. 
230°;  salicylidene  derivative,  m.  p.  113°;  monobenzenesidphonyl 
derivative,  m.  p.  154°),  from  which  o-hydroxymethylbenzyldihydro- 
iso indole,  m.  p.  114°,  is  obtained  by  the  action  of  sodium  nitrite 
and  acetic  acid.  Treatment  of  o-chloromethylbenzylamine  with 
warm  aqueous  alkali  affords  the  above  o-aminomethylbenzyldi- 
hydroisoindole,  together  with  higher  condensation  products. 
3-o-Chloromethylphenylethylamine  affords  similarly  tetrahydroiso- 
quinoline  and  o-^-aminoethylbenzyltetrahydroi&oquinoline,  b.  p.  240 — 
243°/12  mm.  ( picrolonate ,  m.  p.  230°;  phenylthiocarbamide,  m.  p. 
162°;  salicylidene  derivative,  m.  p.  67°;  mono-p-nitrohenzoyl 
derivative,  m.  p.  109°).  The  last-named  nitrobenzoyl  derivative 
is  also  obtained  by  heating  tetrahydro  isoquinoline  with  the  nitro¬ 
benzoyl  derivative  of  3-o-chloromethylphenylethylamine.  o -Benz- 
amidomethylbenzylpiperidine,  m.  p.  111°  {hydrochloride,  m.  p.  221°), 
obtained  from  o-chloromethylbenzylbenzamide  and  piperidine, 
affords  on  hydrolysis  the  corresponding  o -aminomethylbenzylpiper- 
idine,  b.  p.  158 — 160°/11  mm.  {picrate,  m.  p.  192°;  monobenzene- 
sulphonyl  derivative,  m.  p.  94°).  The  dibenzenesulphonyl  deriv¬ 
ative  (cf.  Scholtz,  loc.  cit.)  could  not  be  obtained  pure,  but  the 
base  is  otherwise  identical  with  the  product  obtained  by  the  action 
of  ammonia  on  xylylenepiperidinium  bromide.  z-Aminoamyldi- 
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hydroisoindole,  b.  p.  180°/11  mm.  ( benzoyl  derivative,  m.  p.  99°; 
picrate,  m.  p.  140° ;  monobenzenesulphonyl  derivative,  m.  p.  123°), 
is  obtained  analogously.  Treatment'  with  nitrous  acid  affords  a 
viscous,  non-purifiable  product. 

When  piperazinedipiperidinium  bromide  is  heated  for  12  hrs. 
with  excess  of  concentrated  aqueous  ammonia  at  125 — 130°,  it 
yields  p-aminoethylpiperidine,  piperidine,  and  piperazine,  together 
with  a  mixture  of  several  bases  from  which  pure  substances  could 
not  be  isolated,  but  which  has  marked  pharmacological  activity 

F.  G.W. 

Residual  Affinity  and  Co-ordination.  XXV.  A  Quadri- 
dentate  Group  Contributing  Four  Associating  Units  to 
Metallic  Complexes.  G.  T.  Morgan  and  J.  D.  M.  Smith  (J.  Chem. 
iSoc.,  1925,  127,  2030 — 2037). — The  dienolic  radical  (ec)  of  ethylene- 
diaminobisacetylacetone  (Combes,  A.,  1889,  851)  furnishes  the  first 
example  of  a  quadridentate  group  in  co-ordinated  complexes.  The 
ketone  reacts  with  hexa-aquocobaltous  chloride  in  presence  of 
sodium  hydroxide,  giving  bright  orange-red  prisms  of  diaquo- 
cobaltous  ethylenediaminobisacetylacetone,  [(H20)2ecCo"],  readily  de¬ 
composed  by  mineral  acid  into  acetylacetone  and  cobaltous  and 
ethylenedi amine  salts.  The  compound  is  oxidised  by  hydrogen 
peroxide  in  presence  of  ammonia  and  ammonium  chloride,  giving 
diamminoethylenediaminobisacetylacetonocobaltic  chloride  dihydrate, 
[(NH3)2Co,,/ec]Cl,(H20)2,  fawn  needles,  from  which  yellowish-brown 
needles  of  the  anhydrous  bromide,  iodide,  chlorate,  perchlorate,  nitrite, 
nitrate,  and  of  the  d-camphorsulphonate  (+H20)  are  prepared. 

Five  stereochemical  arrangements  of  the  groups  present  in  this 
cobaltic  co-ordination  complex  are  possible,  depending  on  the 
positions  taken  up  on  the  octahedron  by  the  ammonia  molecules 
and  by  the  bivalent  quadridentate  group 

-0-CMe:CH-CMe:N-CH2-CH2-N:CMe-CH:CMe*0-, 
one  inactive  isomeride  ( trans )  in  which  the  two  ammonia  molecules 
are  in  the  antipodal  positions,  one  enantiomorphous  pair  ( cis-trans ) 
in  which  the  two  ammonia  molecules  are  in  contiguous  positions 
whilst  the  oxygen  atoms  occupy  antipodal  positions,  and  one 
enantiomorphous  pair  ( cis-cis )  in  which  the  oxygen  atoms  as  well 
as  the  ammonia  molecules  occupy  cis  positions.  The  cobaltic  co¬ 
ordination  compound  has  been  found  to  contain  two  racemoid 
modifications  resolved  through  the  d-camphorsulphonate  into  the 
corresponding  d- bromides,  [M~]  +2097°  and  [Af]  +158°.  The  cis 
form,  in  which  no  elements  of  symmetry  persist,  probably  has  the 
higher  rotation.  The  active  forms  aie  spontaneously  transformed 
on  keeping  into  the  single,  inactive,  and  irresolvable  form.  M.  J. 

Reactions  of  p-Phenylenediamine  with  Formaldehyde  and 
Hydrogen  Peroxide.  (Comparison  with  the  Reactions  of 
Natural  Feroxydases.)  B.  Latt  ( Fermentforsch .,  1925,  8, 
359 — 422). — The  conditions  governing  the  oxidation  of  p-phenylene- 
diamine  by  a  mixture  of  hydrogen  peroxide  and  formaldehyde  in 
equimolecular  proportions  were  investigated  by  colorimetric  deter¬ 
mination  of  the  pigment  produced,  which  was  identified  as  tetra- 
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aminodiphenyl-p-azophenylene  (Erdmann,  A.,  1904,  i,  935).  Acids 
exert  an  inhibitory  action ;  bases  at  a  concentration  of  1 — 2  mols. 
per  mol.  of  p-phenylenediamine  accelerate,  at  higher  concentrations 
inhibit.  Salts  and  colloidal  substances  influence  only  the  rate 
of  sedimentation  of  the  pigment.  Increase  of  temperature 
accelerates  oxidation,  but  causes  preferential  formation  of  con¬ 
densation  products  of  formaldehyde  with  p-phenylenediamine. 
In  the  presence  of  phenols  and  aromatic  amines,  indophenols  and 
indamines  are  formed.  The  action  of  formaldehyde  in  the  system 
is  compared  with  that  of  other  aldehydes,  milk  peroxydase,  and 
blood  pigments.  E.  C.  S. 

Search  in  the  Diphenylmethane  Series  for  the  Isomerism 
Characteristic  of  certain  Diphenyl  Derivatives.  C.  L.  Butler, 
jun.,  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1925,  47,  2610 — 2620). 
— The  properties  of  4 : 4'-diaminodiphenylmethane  have  been 
investigated  to  discover  whether  the  same  type  of  isomerism 
exists  as  is  found  in  substituted  benzidines  and  the  diphenic  acids. 
Like  benzidine,  4  :  4'-diaminodiphenylmethane  forms  ring  structures 
through  the  two  amino  groups,  but  unlike  benzidine  it  is  impossible 
to  cause  one  diazotised  amino  group  to  couple  quantitatively  before 
the  other  reacts ;  no  isomeric  2:2'-  or  3  :  3'-dinitro  compounds 
could  be  obtained,  and  the  various  dicarboxylic  acids  could  not  be 
resolved.  4  :  4'-Diaminodiphenylmethane  condenses  with  carbonyl 
chloride  to  yield  carbonyl- 4  : 4' -diaminodiphenylmethane  (probably 
polymerised),  m.  p.  above  340°;  and  with  oxalic  acid  to  yield  ( ?) 
oxalyl- 4  :  4 '  -  diaminodiphenylmethane,  m.  p.  above  340°  (cf.  also 
Kaufler  and  ‘Borel,  A.,  1907,  i,  794).  Tetrazotised  4  :  4'-diamino- 
diphenylmethane  couples  with  2  mols.  of  (3-naphthol  to  yield 
diphenylmethane- 4  :  4' -bisazo-$-naphlhol,  m.  p.  259 — 260°,  and 
with  2  mols.  of  naphthionic  acid  to  yield  diphenylmethane- 4  :  4'- 
bisazonaphthionic  acid,  not  melting  below  340°.  With  1  mol.  of 
naphthionic  acid  an  intermediate  compound 
NH2  (annexed  formula)  was  isolated  but  not 
/  \yyyTX\/\  purified;  this  on  boiling  with  dilute  alkali 

|\ _ /  I  |  f  yielded  sodium  4-hydroxydiphenylmethane-4' - 

CH2  \/\/  azon aphthion ate,  not  melting  below  340°. 

)/  When  4 : 4,-diaminodiphenylmethane  is 

\ _ /  *  nitrated  according  to  the  method  of  Montagne 

and  Charante  (A.,  1913,  i,  55),  the  product 
crystallised  from  dilute  sulphuric  acid  yields  2  :  2'-dinitro-4  :  4'- 
diaminodiphenylmethane  hydrogen  sulphate,  m.  p.  229°,  but  if 
this  salt  be  crystallised  from  alcohol  the  normal  sulphate,  m.  p. 
235°,  is  obtained,  and  this  salt  is  the  supposed  second  isomeride 
of  2  :  2'-dinitro-4  :  4' -diaminodiphenylmethane  of  the  earlier  workers 
( loc .  cit.).  Both  salts  on  treatment  with  ammonium  hydroxide 
yield  the  free  base,  m.  p.  211°,  no  isomeride  being  obtained. 
Nitration  of  4  : 4'-diphthalimidodiphenylmethane  (cf.  Kaufler  and 
Borel,  loc.  cit.)  yields  mainly  p-nitrophthalimidobenzene,  m.  p. 
271 — 272°  (Pawlewski,  A.,  1895,  i,  414,  gives  262°),  together 
with  a  small  quantity  of  3  :  -dinitro-4  :  4' -diphthalimidodiphenyl- 
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methane,  m.  p.  311°,  which  on  hydrolysis  yields  3  :  3'-dinitro-4  :  4'- 
diaminodiphenylmethane,  m.  p.  232 — 233°  (Meyer  and  Rohmer, 
A.,  1900,  i,  222,  give  228°).  Nitration  of  4  :  4 ' - diacetamidodipheny  1- 
methane,  m.  p.  236 — 237°  (Staedel  and  Hause,  A.,  1890,  1422, 
give  228°),  yields  mainly  3  :  3'-dinitro-4  :  4'-diacetamidodiphenyl- 
methane  (cf.  Meyer  and  Rohmer,  loc.  cit.)  and  p-nitroacetanilide. 
The  brucine  salts  of  diphenylmethane-2  :  2' -dicar  boxy  lie  acid,  its 
4  :  4'-dinitro  derivative,  and  2  :  2'-dinitrodiphenylmethane-4  :  4'-di- 
carboxylic  acid  [m.  p.  180 — 182°  (decomp.),  decomp.  210°,  and 
decomp.  136 — 141°,  respectively;  [a]D  in  chloroform,  —27-30°, 
—6-5°,  and  —2-47°,  respectively]  were  prepared  but  could  not  be 
resolved.  Nitration  of  diphenylmethane-2  : 2'-dicarboxylic  acid 
with  nitric  acid,  d  1-50,  and  concentrated  sulphuric  acid  yields  only 
4-nitrodiphenylmethane-2  :  2 ' -dicarboxylic  acid,  m.  p.  284 — 285°. 

J.  W.  B. 

Coloured  Salts  of  the  Di-  and  Tri-phenylmethane  Series. 

W.  Madeltjng  (J.  pr.  Chem.,  1925,  [ii].  111,  100 — 146). — A  theor¬ 
etical  paper  in  which  the  various  theories  of  coloured  salts  of  the 
di-  and  tri-phenylmethane  series  are  reviewed.  The  work  of 
Kauffmann,  Hantzsch,  Brand,  Dilthey,  and  others  indicates  that 
Baeyer’s  “  carbonium  ”  theory  as  applied  to  these  salts  may  be 
regarded  as  a  special  case  of  a  general  theory  of  organic  complex 
positive  ions. 

The  mono-,  di-,  and  tri-acetyl  derivatives  of  pararosaniline  are 
prepared  and  their  perchlorates  described.  C.  H. 

Products  of  the  Condensation  of  2-Aminopyridine  with 
Fatty-aromatic  Ketones.  I.  L.  Schmid  and  B.  Bangler  {Ber., 
1925,  58,  [B],  1971 — 1973). — Slcraup’s  quinoline  synthesis  does  not 
appear  to  be  applicable  to  2-aminopyridine,  which,  also,  does  not 
yield  with  acetophenone  anils  which  are  susceptible  to  ring  closure. 
With  acetophenonediethylacetal,  however,  it  yields  2-a-rnethyl- 
benzylideneaminopyridine,  C5H4N*NICMePh,  b.  p.  174 — 175°/ll-5 
mm.,  which  is  unstable  towards  acids  and  alkalis  and  is  slowly 
decomposed  by  moist  air;  the  corresponding  methiodide,  m.  p. 
162°,  and  methosulphate  are  described.  Hydrogen  chloride  at  180° 
does  not  effect  ring  closure  of  2  -  a  -  methylbenzylideneaminopyridine 
to  the  corresponding  naphthyridine  derivative,  but  gives  exclusively 
the  dypnone  derivative,  CMePh!CH-CPh!N-C5H4N,  m.  p.  118-5° 
(hydrochloride,  m.  p.  235°;  methiodide,  m.  p.  201 — 202°).  H.  W. 

Action  of  Phenylsemicarbazide  on  Acetylacetone.  A.  S. 

Wheeler  and  F.  P.  Brooks  (J.  Elisha  Mitchell  Sci.  Soc.,  1924, 
40,  110 — 111). — The  product  obtained  by  interaction  of  phenyl¬ 
semicarbazide  and  acetylacetone  consists  chiefly  (85%)  of  1 -phenyl  - 
carbamyl-3  :  5-dimethylpyrazole,  m.  p.  68 — 70°. 

Chemical  Abstracts. 

Formation  and  Transformation  of  Pyrazolecarboxyl- 
amides.  K.  von  Auwers  and  B.  Ottens  (Ber.,  1925,  58,  [B], 
2072 — 2080;  cf.  von  Auwers  and  Daniel,  this  vol.,  i,  1180). 
Benzoylacetaldehyde-<x-semicarbazone,  CH2Bz-CH!N'NH-CO-NH2, 
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m.  p.  175 — 176°,  is  prepared  by  the  action  of  semicarbazide  in 
neutral,  faintly  acid,  or  alkaline  solution  of  hy droxvmethy lene - 
acetophenone,  its  benzoate,  or  ethyl  ether.  It  is  readily  trans¬ 
formed  into  the  corresponding  disemicarbazone,  m.  p.  238°.  The 
constitution  of  the  monosemicarbazone  is  established  by  the 
observation  that  it  is  transformed  by  hydroxylamine  into  y-oximino- 
benzoylacetaldehyde-oL-semicarbazone,  m.  p.  189 — 190°,  which  differs 
from  the  a -oximinobenzoylacetaldehyde-y-semicarbazone,  m.  p.  154°, 
obtained  from  Claisen’s  benzoylacetaldoxime,  the  constitution  of 
which  is  regarded  as  established.  The  latter  compound  is  converted 
by  concentrated  hydrochloric  acid  into  3-phenylpyrazole-l -carboxyl- 
amide,  m.  p.  142 — 143°,  and  3(5)-phenylpyrazole,  whereas  the  former 
compound  gives  3-phenyh'sooxazole,  b.  p.  145°/30  mm.,  131 — 132°/ 
16  mm.,  dif1  1-1406,  wjfe7  1-56916.  (1-PhenyEsooxazole,  prepared 
for  purposes  of  comparison,  has  b.  p.  128°/15  mm.,  m.  p.  22°,  d\8's 
1-1399,  Wjje  1-58693).  The  dioxime  of  benzoylacetaldehyde  has 
m.  p.  109 — 110°. 

3-Phenylpyrazolecarboxylamide  (?;.,?.)  is  also  prepared  by  the 
action  of  a  little  sulphuric  acid  on  a  suspension  of  the  monosemi¬ 
carbazone  in  alcohol,  by  the  successive  action  of  carbonyl  chloride 
and  ammonia  on  3(5)-phenylpyrazole,  and  by  the  action  of  potassium 
cyanate  on  phenylpyrazole  hydrochloride  dissolved  in  glacial 
acetic  acid.  The  corresponding  picrate,  m.  p.  165 — 166°,  is  described. 
The  carboxylamide  is  transformed  by  silver  nitrate  into  the  silver 
salt  of  3 (5) -phenylpyrazole,  m.  p.  85°,  and  by  bromine  in  chloro¬ 
form  at  —15°  into  4:-bromo-3-phenylpyrazole-l-carboxylamide,  m.  p. 
161 — 163°  after  softening,  wrhich  is  also  obtained  from  4-bromo-3- 
phenylpyrazole,  glacial  acetic  acid,  and  potassium  cyanate. 
5-Phenylpyrazole-l-carboxylamide,  m.  p.  133 — 134°,  is  prepared 
directly  from  hydroxymethyleneacetophenone  and  semicarbazide 
hydrochloride  in  aqueous  solution  if  the  latter  is  allowed  to  become 
warm,  whereas  at  —15°  the  semicarbazone,  m.  p.  175 — 176°,  is 
produced,  and  this  is  converted  by  alcohol  and  concentrated  hydro¬ 
chloric  acid  into  the  carboxylamide.  The  latter  is  converted  by 
picric  acid  in  warm  alcoholic  solution  into  3(5)-phenylpyrazole 
picrate,  by  silver  nitrate  into  the  silver  salt  of  phenylpyrazole,  and 
by  bromine  in  chloroform  at  —15°  into  4:-bromo-3{5)-phenylpyrazole 
hydrobromide,  m.  p.  186 — 187°  after  softening.  H.  W. 

Constitution  of  Labile  and  Stable  Acylindazoles.  K.  von 

Auwers  ( Ber .,  1925,  58,  [B],  2081 — 2088). — It  is  shown  in  the  case 
of  the  toluenesulphonylindazoles  that  the  labile  2-derivatives 
readily  pass  into  the  stable  1-derivatives  by  migration  of  the  acyl 
group,  and  it  therefore  appears  probable  that  many  of  the  compounds 
described  previously  as  “  stable  2-acylindazoles  ”  are  actually  the 
corresponding  1 -derivatives.  The  number  of  actual  isomerid.es  is 
thus  reduced  from  three  to  two,  and  the  assumption  of  stereo¬ 
isomerism  is  no  longer  necessary.  The  spectrochemical  behaviour 
of  the  labile  and  stable  acylindazoles  is  in  agreement  with  the 
conception  that  they  are  structural  isomerides.  The  action 
of  an  acyl  chloride  on  indazole  at  low  temperature  or  on  its 
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silver  salt  proceeds  according  to  the  scheme  C6H4<C^jj^N  — > 

C6H4<NH^N<C1),R  *  C6H4<^>N-COR,  thus  yielding  a 

2-acylindazole.  With  the  sodium  salts,  on  the  other  hand,  the 
strongly  electro-positive  metallic  atom  reacts  directly  with  the 
chlorine  of  the  acyl  chloride  so  that  1-acyl  compounds  are  directly 
produced. 

o-2 ' -Tolu enesulphonarni dob er„zaldoxime,  m.  p.  130 — 131°,  is  pre¬ 
pared  in  relatively  poor  yield  by  the  action  of  o-toluenesulphonyl 
chloride  on  o-aminobenzaldoxime  in  the  presence  of  pyridine  or  by 
oximation  of  o-2'-toluenesulphonamidobenzaldehyde.  It  is  trans¬ 
formed  by  glacial  acetic  acid,  acetic  anhydride,  and  hydrogen 
chloride  at  0°  into  the  corresponding  acetate, 

C6H4Me-S02-NH*C6H4-CH:N-0Ac, 
which  appears  to  exist  in  two  isomeric  forms,  m.  p.  151 — 153° 
and  129 — 131°,  respectively.  Either  variety  is  converted  at  180 — 
190°  into  o-2-toluenesulphonamidobenzonitrile,  m.  p.  125 — 126°, 
which  is  also  prepared  from  o- aminobenzon itrile  and  o-toluene¬ 
sulphonyl  chloride.  Ring  closure  is  effected  by  treatment  of  the 
acetate  with  alkali  hydroxide,  which  at  elevated  temperatures 
yields  mainly  the  original  oxime,  but  at  low  temperatures  affords 
l-o -toluenesulphonylindazole,  m.  p.  108°,  which  is  obtained  directly 
from  indazole  and  o-toluenesulphonyl  chloride  at  100°.  On  the 
other  hand,  the  acid  chloride  converts  the  base  in  the  presence  of 
pyridine  at  0°  into  2-o-toluenesulphonylindazole,  m.  p.  81 — 84°, 
which  passes  into  the  isomeride,  m.  p.  108°,  when  heated  for  some 
time  in  solvents  of  high  b.  p.  The  2-derivative  is  immediately 
hydrolysed  by  ethereal  hydrogen  chloride,  whereas  the  1 -derivative 
remains  unaffected.  Exposure  to  moist  air  causes  the  transformation 
of  the  2-compound  into  indazole  o-toluenesvlphonate,  m.  p.  167 — 
169°. 

o-4' -Toluenesulphonamidobenzaldoxirae,  m.  p.  136 — 136-5°,  is 
converted  by  Beckmann’s  mixture  into  an  isomeride,  m.  p.  123 — 
125°,  which  has  not  been  investigated  fully.  Treatment  of  the 
oxime  with  boiling  acetic  anhydride  affords  the  corresponding 
acetate,  m.  p.  101 — 102-5°,  which  is  transformed  by  trituration 
with  cold  sodium  hydroxide  or  treatment  with  acetone  and  sodium 
carbonate  into  1-p- toluenesulphonylindazole,  m.  p.  104 — 105°. 

H.  W. 

o-Aminophenylhydrazine  and  Some  Interesting  Hetero¬ 
cyclic  Compounds  Derived  from  It.  P.  C.  Gtjha  and  S.  K.  Ray 

(«/.  Indian  Chem.  Soc.,  1925,  2,  83 — 94). — Reduction  of  o-nitro- 
phenylhydrazine  with  stannous  chloride  and  hydrochloric  acid 
yields  o-aminophenylhydrazine  hydrochloride,  m.  p.  263 — 265° 
(decomp.),  it  being  necessary  to  exclude  air  during  the  concen¬ 
tration  of  the  hydrochloride  solution.  The  free  base  has  m.  p. 
295 — 302°  (decomp.).  It  condenses  with  phenylthiocarbimide 
and  o-tolylthiocarbimide  to  yield  respectively  4- phenyl -\-o-phe n yl - 
thiocarbamidophenylthiosemicarbazide  and  4-o-tolyl-l-o-tolylthiocarb- 
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amidophenylthiosemicarbazide,  m.  p.  80°  and  282°,  respectively, 
and  with  benzaldehyde  yields  a  dibenzylidene  derivative  ( hydro¬ 
chloride  described).  With  potassium  ethyl  xanthate,  o-amino- 
phenylhydrazine  yields  3-thion-l  :  2  :  3  :  4-tetrahydro-l  :  2  :  4 -benz- 
triazine,  m.  p.  298 — 300°  ( benzoyl  derivative,  m.  p.  174°),  which 
on  treatment  with  iodine  yields  the  corresponding  disulphide, 
showing  the  presence  of  the  thiol  group.  Condensation  of  amino- 
phenylhydrazine  with  carbamide  yields  3-keto-l  :  2  :  3  :  4 -tetrahydro- 
1:2:  4 -benztriazine,  m.  p.  310 — 312°  (sublimes  at  a  higher  tem¬ 
perature),  and  with  glyoxal  yields  a  benzheptatriazine  compound, 

C6H4<n^n^CH,  m.  p.  212 — 214°  (decomp.).  Reduction  of 

o-nitrophenylthiosemicarbazide  with  tin  and  hydrochloric  acid 
occurs  in  two  stages,  the  nitro  group  being  first  reduced  to  amino 
followed  by  the  loss  of  1  mol.  of  ammonia  to  yield  a  benzthiodiazine 
derivative,  and  thus  are  obtained,  4-phenyl-l-o-aminophenylthio- 
semicarbazide,  m.  p.  253 — 255°  (decomp.);  and  2 -phenylimino- 
1:2:3:  4-tetrahydro-l  :  3  :  4 -benztriazine,  m.  p.  150 — 151°  (this 
product  also  resulting  from  the  action  of  acetic  anhydride  on  the 
amino  compound,  m.  p.  253°).  Condensation  of  o-nitrophenyl- 
hydrazine  with  allylthiocarbimide  yields  l-o-nitrophenyl-4-allyl- 
thiosemicarbazide,  m.  p.  164 — 165°.  Reduction  of  the  benzylidene 
derivative  of  o-nitrophenylhydrazine  yields  2-phenyl-l  :  3-benz- 
diazole,  m.  p.  288 — 289°  ( hydrochloride ,  m.  p.  above  306°).  With 
salicylaldehyde,  o-nitrophenylhydrazine  yields  a  salicylidene  deriv¬ 
ative,  m.  p.  110°  ( benzoyl  derivative,  m.  p.  180°).  J.  W.  B. 

Oxidation  of  Uric  Acid  with  Iodine.  W.  E.  FItrth  ( Biochem . 
Z.,  1925, 159,  130 — 140). — One  mol.  of  uric  acid  in  alkaline  solution 
reacts  as  a  maximum  with  3i  atoms  of  iodine ;  70%  of  the  nitrogen 
appears  as  carbamide,  about  15%  as  allantoin,  which  is  not  further 
oxidised  by  iodine,  and  is  therefore  produced  by  a  side  reaction. 
Alloxan  is  not  formed,  and  ammonia  and  carbon  dioxide  only  in 
traces.  Oxalic  acid  as  such  is  not  formed,  but  substances  are 
present  in  quantity  which  yield  oxalic  acid  on  hydrolysis. 

E.  C.  S. 

3-Ethyluric  Acid  and  3-Ethylxanthine.  H.  Biltz  and  E. 
Peukert  (Ber.,  1925,  58,  [2?],  2190—2199). — By  customary  methods, 
3-methyluric  acid  can  be  converted  only  into  a  surprisingly  small 
number  of  derivatives  (cf.  Biltz  and  Heyn,  A.,  1917,  i,  291 ;  1919, 
i,  292) ;  this  is  also  the  case  with  3-ethyluric  acid. 

Ethylcarbamide  is  converted  by  cyanoacetic  acid  and  acetic 
anhydride  at  75°  into  w-cyanoacetyl-u>' -ethylcarbamide,  m.  p.  167°, 
which  is  transformed  by  warm  dilute  ammonia  into  6-amino-l- 
ethyluracil,  decomp.  282°,  which  yields  successively  5-nitroso- 6- 
amino-l-ethyluracil,  decomp.  249°  ( ammonium  salt,  decomp.  255°), 
and  5  :  Q-diamino-l-ethyluracil,  decomp.  270°  after  darkening  at 
250°.  The  latter  compound  is  converted  by  ethyl  chloroformate 
and  sodium  hydroxide  into  Q-amino-l-ethyluracil-5-ethylurethane, 
which,  at  230 — 240°,  affords  3-ethyluric  acid.  Diazomethane 
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converts  3-ethyluric  acid  smoothly  into  1:7:  9-trimethyl-3-ethyluric 
acid,  m.  p.  240°,  identical  with  the  product  obtained  by  Biltz  and 
Max  (A.,  1921,  i,  131)  from  1:7:  9-trimethyluric  acid  and  diazo¬ 
ethane.  o(4:)-Chloro-3-ethylisouric  acid,  decomp,  above  150°,  is 
prepared  by  the  action  of  chlorine  on  dehydrated  3-ethyluric  acid 
dissolved  in  a  mixture  of  acetic  anhydride  and  glacial  acetic  acid ; 
it  is  unusually  sensitive  to  moisture,  by  which  it  is  converted  into 
carbamide  and  ethylalloxan.  Reduction  with  potassium  iodide 
converts  it  into  3-ethyluric  acid.  It  is  transformed  by  cold  methyl 
alcohol  into  4- hydroxy-5-methoxy-3-ethyl -4  :  5-dihydrouric  acid, 
C8H1205N4,  decomp.  195°,  which  is  reduced  by  fuming  hydriodic 
acid  and  phosphonium  iodide  to  hydantoin.  ^-Hydroxy -5-ethoxy- 
3-ethyl-^.  :  5-dihydrouric  acid  decomposes  at  189°  after  darkening 
at  160°. 

3-Ethyluric  acid  is  transformed  by  phosphoryl  chloride  at  130 — 
135°  into  8-chloro -3 -ethylxanthine,  decomp.  295°,  from  which  3-ethyl- 
uric  acid  is  regenerated  by  dilute  alkali  hydroxide  solution.  The 
chloroethylxanthine  is  reduced  by  hydriodic  acid  and  phosphonium 
iodide  at  100°  to  3 -ethylxanthine,  decomp.  299°  after  darkening  at 
275°,  and  converted  by  potassium  hydrogen  sulphide  into  8 -thio- 
3-eihyluric  acid,  decomp.  365 — 370°.  8-Chloro-l  :  7 -dimethyl-3- 
ethylxanthine,  m.  p.  112°,  is  prepared  from  8-chloro-3-ethylxanthine, 
methyl  sulphate,  and  sodium  hydroxide ;  it  is  reduced  by  hydriodic 
acid  to  1  :  l-dimethyl-3-ethylxanthine,  m.  p.  128°  (the  hydriodide 
and  the  'perchlorate,  explosive,  decomp.  300°,  are  described). 
8-Thio-l  :  7 -dimethyl-3-ethyluric  acid  has  m.  p.  272°.  Ethylation 
of  8-chloro-3-ethylxanthine  with  ethyl  bromide  and  potassium 
hydroxide  at  100°  yields  only  8-chloro-3  :  7 -di ethylxanthine,  m.  p. 
238°,  in  which  the  position  of  the  second  ethyl  group  is  established 
by  its  conversion  into  3  :  7-diethyluric  acid.  3  :  7 -Di ethylxanthine 
has  m.  p.  183°.  H.  W. 

Synthetic  Nucleosides.  I.  Theophylline  Pentosides.  II. 
Substituted  Uracil  Xylosides.  P.  A.  Levene  and  H.  Sobotka 
(J.  Biol.  Chem.,  1925,  65,  463 — 468,  469 — 477). — I.  By  the  method 
of  Fischer  and  Helferich  (A.,  1914,  i,  333)  there  was  prepared, 
from  the  silver  salt  of  theophylline  and  acetobromoxylose,  theo¬ 
phylline  triacetylxyloside,  [a]f)  — 21-9°  in  methyl  alcohol,  which 
with  methyl-alcoholic  ammonia  gave  theophylline  xyloside,  m.  p. 
229°,  [a]'g  — 28-5°  in  methyl  alcohol.  Theophylline  triacetylriboside 
had  [a]p  — 4-25°  in  methyl  alcohol  and  gave  theophylline  riboside, 
m.  p.  234°,  [a]jj  — 21°  in  ethyl  alcohol;  the  latter  substance  agreed 
in  its  optical  rotation  and  rate  of  hydrolysis  with  dimethylxanthosine 
(cf.  Levene,  A.,  1923,  i,  611)  and  the  synthesis  is  therefore  direct 
evidence  that  in  purine  nucleosides  the  carbohydrate  is  attached  in 
the  7 -position. 

II.  The  synthesis  from  silver  salts  of  uracil  derivatives  and 
acetobromoxylose  of  various  substituted  uracil  xylosides  led  only 
to  the  formation  of  compounds  with  the  pentose  attached  in  the 
2-  or  6-position  which  were  unstable  substances,  reducing  Fehling’s 
solution  and  differing  therein  from  natural  uridine  and  cytidine. 
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This  is  additional  evidence  in  favour  of  the  author’s  view  of  the 
structure  of  uridine  (this  vol.,  i,  979).  2 -Ethylthiouracil  triacetyl- 

xyloside  has  m.  p.  104- — 105°,  [a]fj  +28-4°,  and  when  hydrolysed 
by  methyl-alcoholic  ammonia  gave  2 -ethylthiouracil  xyloside,  m.  p. 
114 — 115°,  [oc]'d  -)-21-50  in  methyl  alcohol;  it  was  completely 
hydrolysed  by  heating  at  100°  for  2  hrs.  with  0-2iV-hydrochloric 
acid.  1  -Methyluracil  triacetylxyloside,  which  was  optically  inactive, 
gave  1 -methyluracil  xyloside ,  [a]fj  +27-3°  in  methyl  alcohol;  this 
required  3  hrs.’  heating  at  100°  with  2V -hydrochloric  acid  for  hydro¬ 
lysis.  The  xyloside  of  5-nitrouracil  could  not  be  obtained  pure, 
and  cytosine  did  not  react  with  acetobromoxylose.  No  satisfactory 
results  were  obtained  by  substituting  sodium  or  potassium  salts 
of  the  uracil  derivatives  for  the  silver  salts  in  the  condensation 
except  in  the  case  of  the  potassium  salt  of  1-methylnitrouracil, 
which  gave  1-methylnitrouracil  triacetylxyloside,  m.  p.  243°,  [a]o 
— 45*5°  in  pyridine  and  methyl  alcohol.  C.  R.  H. 

5-Amino-2-phenyl-l  :  2  :  3  :  4-tetr azole.  R.  Stolle  and  O. 
Orth  (Ber.,  1925,  58,  [B],  2100 — 2105). — 5-Amino-2-phenyl- 
1:2:3:  4-tetrazole  is  a  still  weaker  base  than  5-amino- 1 -phenyl  - 
1:2:3:  4-tetrazole,  which  it  resembles  in  not  yielding  a  diazonium 
salt,  whereas  5-amino- 1  :  2  :  3  :  4-tetrazole  gives  an  unstable  deriv¬ 
ative  ;  the  substitution  of  the  imino  hydrogen  atom  of  the  tetrazole 
ring  therefore  diminishes  the  aromatic  character  of  the  compounds. 

Methyl  2-phenyl- 1  :  2  :  3  :  4-tetrazole-5-carboxylate  is  converted 
by  excess  of  hydrazine  hydrate  at  110 — 120°  into  2-phenyl-l  :  2  :  3  :  4- 
tetrazole-5-carboxylic  hydrazide,  m.  p.  200°  (decomp.)  [the  hydro¬ 
chloride,  m.  p.  182°  (decomp.),  benzylidene  derivative,  m.  p.  164° 
(decomp.),  and  iso propylidene  compound,  m.  p.  117°  after  softening, 
are  described].  The  hydrazide  is  converted  by  nitrous  acid  into 
the  corresponding  azide,  m.  p.  100°  (decomp.),  and,  apparently,  a 
salt-like  compound,  m.  p.  167°  (decomp.),  of  2-phenyl-l  :  2  :  3  :  4- 
tetrazole-5-carboxylic  acid  and  2-phenyl-l  :  2  :  3  :  4-tetrazole-5- 
carboxylamide.  The  azide  is  transformed  in  boiling  xylene  solu¬ 
tion  into  s-di-2-phenyl-l  :  2  :  3  :  4:-tetrazolyl-5-carbamide,  m.  p.  216° 
(decomp.),  and  by  boiling  ethyl  alcohol  into  the  ethylur ethane, 
m.  p.  106°.  5- Amino -2-phenyl-l  :  2  :  3  :  4- tetrazole ,  m.  p.  142°,  is 
prepared  from  the  urethane  and  concentrated  hydrochloric  acid 
at  200°  or  concentrated  sulphuric  acid  at  105 — 110°,  or  from  the 
carbamide  derivative  ( v.s .)  and  glacial  acetic  and  hydrochloric 
acids ;  the  corresponding  benzylidene  derivative,  m.  p.  123° 
(decomp.),  and  acetyl  compound,  m.  p.  177°  (decomp.)  after  soften¬ 
ing,  are  described.  Bleaching  powder  converts  5-amino-2-phenyl- 
1:2:3:  4-tetrazole  into  azo- 5  :  5' -di -2-phenyl-l  :  2  :  3  :  4 -tetrazole, 
m.  p.  148°  after  darkening,  which  is  reduced  by  zinc  dust  and 
acetic  acid  at  100°  to  the  corresponding  hydrazo  compound,  m.  p. 
184°  (decomp.).  H.  W. 

The  Yellow  Dye  of  the  Wing  of  the  Lemon  Butterfly  ( Gon - 
epteryx  rhamni).  H.  Wieland  and  C.  Schopf  (Ber.,  1925,  58, 
[2?],  2178 — 2183). — The  air-dried  wings  of  Gonepteryx  rhamni  (male) 
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are  freed  from  fat  and  wax  by  extraction  with  ether,  and  subse¬ 
quently  extracted  with  dilute  ammonia,  which  dissolves  the  yellow 
dye.  On  evaporation  of  the  solution  in  a  vacuum  over  potassium 
hydroxide  and  sulphuric  acid,  the  ammonium  salt  is  hydrolysed, 
leaving  the  crude  dye,  which  is  further  purified  by  repeated  solu¬ 
tion  in  dilute  hydrochloric  acid  and  precipitation  by  sodium  acetate. 
The  dye,  for  which  the  name  xanthopterin  is  proposed,  is  thus 
obtained  amorphous,  but  can  be  caused  to  crystallise  if  its  barium 
salt,  C5H302N4Ba,3H20,  is  dissolved  in  very  dilute  hydrochloric 
acid  and  the  solution  treated  with  sodium  acetate.  The  relative 
proportions  of  amorphous  and  crystalline  material  thus  obtained 
suggest  that  an  isomeric  dye  may  also  be  present  in  amorphous 
xanthopterin.  The  crystalline  compound  has  the  composition, 
C5H502N4,  but  owing  to  its  very  sparing  solubility,  determinations 
of  mol.  wt.  could  not  be  effected.  When  heated,  it  decomposes 
slowly  at  about  360°  after  darkening  at  270°.  This  observation, 
considered  in  conjunction  with  its  analytical  composition  and  its 
ability  to  give  the  murexide  reaction  when  evaporated  with  nitric 
acid,  suggest  the  constitution 

NH-COCH— N^C>C<^N— CH-CO-NH 
CO-NH-CH-NIT  ’  ^NH-CH-NH-CO. 

H.  W. 

Thiodiazines.  II.  Condensation  of  o-Bromoacetophenone, 
with  4-Substituted  Thiosemicarbazides.  Constitution  of 
Thiosemicarbazides.  P.  K.  Bose  ( J .  Indian  Chem.  Soc.,  1925, 
2,  95 — 114;  cf.  this  vol.,  i,  167). — The  condensation  of  methyl-, 
ethyl-,  allyl-,  phenyl-,  o-  and  p-tolyl-,  and  [3 -naphthyl -thiosemi¬ 
carbazides  with  a>-bromoacetophenone  has  been  studied  quanti¬ 
tatively,  the  results  showing  that  the  hypothesis  that  the  form¬ 
ation  of  the  thioazole  derivative  depends  on  the  relative  basicity 
of  the  two  amino  groups  is  inadequate,  and  that  the  4-substituted 
thiosemicarbazides  and  their  acetyl  derivatives  probably  react  in 
the  form  NHR'C(SH).’N-NHR.  The  thioazoles  are  more  basic  and 
more  susceptible  to  oxidation  than  the  thiodiazines,  and  replace¬ 
ment  of  the  alkyl  by  aryl  groups  in  position  4  increases  the  stability 
but  decreases  the  reactivity  of  the  hydrazine  group.  The  following 
compounds  are  obtained  by  the  condensation  of  4-substituted  thio¬ 
semicarbazides  cited  above  :  2-anilino-5-phenyl-\  :  3  :  4 -thiodiazine, 
m.  p.  175°  ( hydrobromide ,  m.  p.  191°;  acetyl  derivative,  m.  p. 
about  110°) ;  2-keto-3  : 4- diphenyl-2  : 3-dihydro-l :  3 - thiazolehydrazone , 
m.  p.  198°  (decomp.)  [hydrobromide,  m.  p.  224 — 226°  (decomp.), 
with  nitrous  acid  yields  an  orange  substance,  m.  p.  195 — 198° 
(decomp.)];  l-acetyl-4-phenylthiosemicarbazide,  m.  p.  173°;  2-keto- 
3:4-  diphenyl  -2:3-  dihydro  -1:3-  thiazoleacetylhydrazone  (hydro¬ 
bromide,  m.  p.  224°) ;  acetone-4-phenylthiosemicarbazone,  m.  p.  128° ; 
2-keto-3  :  4  -diphenyl  -2  :  3  -  dihydro  - 1  :  3  -  thiazoleisopropylidenehydr  - 
azone,  m.  p.  165°;  anisylidene-4-phenylthiosemicarbazide,  m.  p. 
180 — 181°;  2-keto-3  :  4- diphenyl-2  :  3-dihydro-l  :  3 -thiazoleanisyl- 

idenehy  dr  azone,  m.  p.  161°;  corresponding  benzylidene  compound, 
m.  p.  191°;  4-p-tolylamino-5-phenyl-\  :  3  :  4- thiodiazine,  m.  p.  179° 
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(hydrobromide,  m.  p.  195°,  acetyl  derivative,  m.  p.  indefinite  115°); 
2-o-tolylamino-5-phenyl-l  :  3  : 4 -thiodiazine,  m.  p.  148°  (hydro¬ 
bromide,  m.  p.  185°;  monobromo  derivative,  m.  p.  155 — 156°); 
2-keto-4-phenyl-3-o-tolyl-2  :  3-dihydro-l  :  3 -thiazolehydrazone,  m.  p. 
136°  [hydrobromide,  m.  p.  206 — 208°  (decomp.)];  2-allylamino-5- 
phenyl-1  :  3  :  4-thiodiazine,  m.  p.  99°  (hydrobromide,  m.  p.  165°) ; 
2-x-naphthylamino-5-phenyl-l  :  3  :  4-thiodiazine,  m.  p.  166‘7° 
[hydrobromide,  m.  p.  220°  (decomp.),  acetyl  derivative  described]; 
2-keto -4-phenyl  -  3  -  a  -  naphthyl  -2:3-  dihydro  - 1  :  3  -  thiazolehydrazone, 
m.  p.  179°  [hydrobromide,  m.  p.  208°  (decomp.)];  2 -$-naphthyl- 
amino-5-phenyl-l  :  3  :  4-thiodiazine,  m.  p.  153°;  2 -methylamino- 
5-phenyl-l  :  3  :  4-thiodiazine,  m.  p.  144 — 145°;  acetone-4-methylthio- 
semicarbazone,  m.  p.  118°;  2-keto-4-phenyl-3-methyl-2  :  3-dihydro- 
1  :  3-thiazoleisopropylidenehydrazone,  m.  p.  92-5°  ( hydrobromide .  m.  p. 
208 — 209°) ;  anisylidene-4-methylthiosemicarbazone,  m.  p.  207° ; 
2-keto-4-phenyl-3-meihyl-2  :  3-  dihydro  -1  :  3  -thiazoleanisylidenehydr- 
azone,  m.  p.  127 — 128°  (hydrobromide,  m.  p.  235 — 236°) ;  2-ethyl- 
amino-5-phenyl-l  :  3  :  4-thiodiazine,  m.  p.  158°.  J.  W.  B. 


Benz/sothiazole.  B.  Stolle,  W.  Giesel,  and  W.  Badstubner 
(Ber.,  1925,  58,  [2?],  2095 — 2100). — Thionaphthenquinone  is  con¬ 
verted  by  concentrated  aqueous  ammonia  and  hydrogen  peroxide 

into  benzisothiazole-2-carboxylamide,  CsH1<Co^  '^  m.  p. 


134°,  and  dithiosalicylic  acid,  m.  p.  289°.  The  amide  is  converted 
by  aqueous  sodium  hydroxide  into  benzisothiazole-2-carboxylic  acid, 
m.  p.  143°  (ethyl  ester,  m.  p.  44°;  additive  compound  of  ester  and 
silver  nitrate,  C10H9O2NS,AgNO3,  m.  p.  170°),  which  loses  carbon 
dioxide  at  175°  and  yields  benzisothiazole,  b.  p.  220°/atm.  pressure, 
m.  p.  37°  [additive  compound  with  silver  nitrate,  (C7H5NS)2,AgN03, 
m.  p.  105°].  An  alcoholic  solution  of  the  amide  is  transformed 
by  hydrazine  hydrate  into  benzisothiazole-3-carboxylic  hydrazide, 
m.  p.  138°  (benzylidene  derivative,  m.  p.  231°),  which  yields  the 
corresponding  azide,  m.  p.  102°  (decomp.),  and  thence  the  anilide, 
m.  p.  126°,  and  ethylur ethane,  m.  p.  107°.  The  latter  compound  is 
hydrolysed  by  concentrated  hydrochloric  acid  at  105 — 110°  to 
2-aminobenzisothiazole,  m.  p.  115°.  The  amine  does  not  appear 
to  yield  a  diazonium  compound,  being  apparently  transformed 
by  nitrous  acid  into  ( ?)  2-hydroxybenzisothiazole,  m.  p.  151°. 

<x$-Naphthisothiazole-3-carboxylamide  (I),  m.  p.  245°,  is  prepared 
by  the  action  of  hydrogen  peroxide  or  air 
on  a  solution  of  a-benzthionaphthen- 
quinone  in  concentrated  aqueous  ammonia. 
It  is  converted  by  ethyl  alcohol  and 
hydrogen  chloride  into  ethyl  o.$-naphthi so- 
thiazole-3-carboxylate,  m.  p.  131°  (additive 
compound  with  silver  nitrate,  decomp,  about  215°),  which  is  hydro¬ 
lysed  to  the  corresponding  acid,  m.  p.  212°  (decomp.).  H.  W. 


N 

CH-CO-NHo 


Piaselenazonium  Salts.  M.  Battegay  and  J.  Vechot  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  1271 — 1291). — With  the  object  of  obtain- 
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ing  derivatives  of  piaselenole  soluble  in  water  without  decomposition, 
the  authors  have  condensed  selenious  acid  in  dilute  hydrochloric 
acid  with  salts  of  o-aminodiphenylamine  and  obtained  a  series  of 
well-defined  piaselenazonium  salts,  which  possess  one  of  the  following 
structures  : 
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Se 
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The  reaction  is  accelerated  by  heating,  and  the  products  are 
slightly  soluble  in  cold  water,  giving  solutions  the  colour  of  which 
varies  from  yellow  to  red.  The  simplest  compound,  phenylpiaselen- 
azonium  chloride,  dyes  pale  brown  shades  with  a  violet  tinge  on 
mordanted  cotton,  wool,  and  silk.  The  introduction  of  chlorine 
into  the  ring  does  not  appreciably  affect  the  shade ;  a  nitro  group 
gives  yellower  shades,  whilst  the  sulphonic  and  hydroxyl  groups 
have  slight  weakening  and  deepening  effects  on  the  shade,  respec¬ 
tively.  The  absorption  spectrum  of  piaselenole  in  alcoholic  solution 
shows  a  band  in  the  ultra-violet,  analogous  to  that  observed  with 
phenazine.  Phenylpiaselenazonium  chloride  shows  an  analogous 
band,  but  the  band  is  more  marked  in  aqueous  solution,  and  varies 
with  the  jpH.  Piaselenole  (cf.  Hinsberg,  A.,  1889,  785;  1890, 

160)  with  perchloric  acid  at  50 — 60°  yields  a  yellow  perchlorate, 
C6H4N2Se,HC104,  which  is  immediately  decomposed  by  water. 
o-Aminodiphenylamine  hydrochloride  and  selenious  acid  yield 
phenylpiaselenazonium  chloride,  black,  metallic  crystals,  decomp, 
at  215°,  which  are  stable  with  water  and  mineral  acid,  but  with 
dilute  alkali  yield  a  dark  red,  gelatinous  precipitate,  probably 

the  azonium  hydroxide,  Cg^^-^p^^Se’OH,  which  rapidly  turns 

white  and  crystalline,  giving  o-aminodiphenylamine  and  the  alkali 
selenite.  Both  acid  and  alkaline  reducing  agents  yield  o-amino¬ 
diphenylamine  and  free  selenium,  but  in  the  latter  case  the 
selenium  is  obtained  in  the  colloidal  form.  Similarly,  from  4-chloro- 
2-aminodiphenylamine  is  obtained  phenyl-4-chloropiasele?mzonmm 
chloride,  brown  crystals ;  from  4-nitro-2-aminodiphenylamine, 
phenyl-4:-nitropiaselenazonium  chloride,  orange-red  needles,  which 
could  not  be  reduced  to  the  corresponding  amino  compound. 
Attempts  to  prepare  the  latter  from  2  : 4-diaminodiphenylamine 
gave  indefinite  results,  although  the  solution  showed  the  charac¬ 
teristic  reaction  of  a  piaselenazonium  salt  with  dilute  alkali,  and 
the  use  of  acyl  derivatives  of  2  : 4-diaminodiphenylamine  was  also 
unsuccessful,  benzoylation  yielding  ^-amino-2-benzamidodiphenyl- 
amine,  m.  p.  213 — 214°,  which  does  not  condense  with  selenious 
acid  or  phenanthraquinone.  Similarly,  2-amino-4'-dimethylamino- 
diphenylamine-4-sulphonic  acid,  obtained  by  reduction  of  sodium 
2  -  nitro  -4 '  - dimethylaminodiphenylamine  -4 -sulphonate ,  or  ange-  red 

plates,  does  not  condense  with  selenious  acid.  4-]Slltro-2-amino- 


i.  1468 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


phenyl- (3 -naph  thy  lamine  in  acetic  acid  yields  $-naphthyl-4-nitro- 
piaselenazonium  chloride ,  greenish-brown  (+lAc*OH,  lost  at  130°); 
op-diaminophenyl-p-naphthylamine  behaves  similarly  to  2  : 4-di- 
aminodiphenylamine.  4-Nitro-2-amino-4'-hydroxydiphenylamine 
yields  p-hydroxyphenylA-nitropiaselenazonium  chloride,  orange-brown . 
All  the  above  salts  behave  similarly  to  phenylpiaselenazonium 
chloride  on  reduction.  Phenylpiaselenazonium-4-anhydrosulphonate 
(I),  greenish-brown,  obtained  from  2-amino-4-sulphodiphenylamine 


(I.) 
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0 - N-Ph 
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NPh-OH 


hydrochloride,  however,  behaves  differently;  with  weak  bases  or 
dilute  alkali,  solution  takes  place  at  once  with  production  of  a 
stable  blood -red  coloration.  Concentrated  alkali  produces  rupture 
of  the  selenazole  ring,  whilst  acids  reprecipitate  the  anhydro- 
sulphonate.  With  a  suspension  of  calcium  carbonate  in  water  the 
anhydrosulphonate  similarly  gives  a  red  solution,  which  probably 
contains  the  calcium  salt  of  the  azonium  hydroxide  (II),  but  on 
concentration  the  solution  decomposes,  yielding  the  calcium  salt 
of  the  original  diphenylamine  derivative.  2- Nitro-4' -hydroxy di - 
phenylamine-4-sulphonic  acid,  from  p-aminophenol  and  4-chloro-3- 
nitrobenzenesulphonic  acid,  on  reduction  with  iron  or  zinc  and 
hydrochloric  acid,  yields  the  readily  oxidised  2-amino-4' -hydroxy - 
diphenylamine-4-sulphonic  acid.  The  orange-red  p -hydroxyphenyl- 
piaselenazonium-4-anhydrosulphonate  obtained  from  this  resembles 
the  anhydrosulphonate  just  described,  but  the  dark-red  calcium 
salt  of  the  azonium  hydroxide  has  been  isolated.  Freshly  prepared 
dilute  solutions  (pu  2)  are  yellow,  but  slowly  become  green,  the 
change  being  accelerated  by  heating  and  exposure  to  ultra¬ 
violet  light.  It  is  suggested  that  the  salt  in  the  yellow  and 
green  solutions  has  structures  (III)  and  (IV),  respectively.  At 
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Pn  5 — 6  the  colour  changes  to  red  with  considerable  alteration  of 
the  absorption  spectrum.  R.  B. 


P-Oxodiazphospholes  and  Experiments  with.  Trimethylene- 
disulphonyl  Chloride.  W.  Autenrieth  and  E.  Bolli  (Ber., 
1925,  58,  [2?],  2144 — 2150;  cf.  Autenrieth  and  Meyer,  this  vol., 
i,  807). — Phenoxyphosphoryl  dichloride,  b.  p.  138 — 140°/14  mm., 
is  converted  by  o-phenylenediamine  at  170°  or,  preferably,  in  the 
presence  of  benzene  into  “  phenoxy-P-oxodihydrobenzodiazphos  - 
NH 

pholium,”  C6H4<C^[-jj^>PO'OPh,  m.  p.  185°,  which  is  stable  towards 


ORGANIC  CHEMISTRY. 


i.  1469 


boiling  water  and  dilute  acids,  but  is  hydrolysed  in  alkaline  solution. 
With  hydrazine  hydrate  in  aqueous  solution,  phenoxyphosphoryl 
dichloride  gives  PP' -diphenoxy-BB' -dioxotetrahydrotetrazdiphos- 

phinium,  0Ph‘(0)P<C^^.^g!^>P0,0Ph,  m.  p.  132°,  the  cyclic 

structure  of  which  is  established  by  its  conversion  by  benzaldehyde 
into  benzylideneazine,  phenol,  and  phosphoric  acid.  Phenoxy- P- 

oxotetrahydrodiazphospholium,  ™>P(0)*0Ph,  m.  p.  196°,  is 

CH2 

prepared  similarly  from  ethylenediamine  hydrate.  In  an  analogous 
manner,  p-tolyloxyphosphoryl  dichloride  gives  p - tolyloxy - P - oxodi - 
hydrobenzodiazphospholium,  m.  p.  158°,  BB' -di-p-tolyloxy-BB' -dioxo- 
tetrahydrotetrazdiphosphinium,  m.  p.  168°,  and  p-tolyloxy-B-oxotetra- 
hydrodiazphospholium,  m.  p.  204°.  Anilinophosphoryl  dichloride 
yields  anilino-P-oxodihydrobenzodiazphospholium, 

c«H4<tra>p<0>-NHPh- 

m.  p.  214°,  BB'-dianilino-BB'-dioxotetrahydrotetrazdiphosphinium, 
m.  p.  208 — 210°,  and  anilino-B-oxotetrahydrodiazphospholium,  m.  p. 
232°. 


Trimethylenedisulphonyl  chloride,  S02C1'[CH2]3>S02C1,  m.  p. 
48°,  is  conveniently  prepared  by  the  successive  action  of  saturated 
sodium  sulphite  solution  and  phosphorus  pentachloride  on  tri- 
methylene  bromide.  It  is  converted  by  the  appropriate  reagent 
into  trimethylenedisulphonamide,  m.  p.  165°;  trimethylenedisulphon- 
hydrazide,  m.  p.  168° ;  trimethylenedisulphonphenylhydrazide,  m.  p. 
190°,  and  trimethylenedisulphon-o-aminoanilide,  m.  p.  152° ;  attempts 
to  obtain  cyclic  compounds  from  it  were  unsuccessful.  H  W. 


Addition  of  Azodicarboxylic  Esters  to  Aromatic  Hydro¬ 
carbons.  R.  Stolle  and  G.  Adam  ( J .  pr.  Chem.,  1925,  [ii],  111, 
167 — 175 ;  cf.  Stolle  and  Leffler,  A.,  1924,  i,  1002). — Methyl  azodi- 
carboxylate  (2  mols.)  reacts  with  naphthalene  in  dry  ether  saturated 
with  hydrogen  chloride  in  the  presence  of  a  little  iodine,  yielding 
methyl  1  :  4-naphthylenedihydrazinetetracarboxylate, 
C10H6[N(CO2Me)-NH-CO2Me]2, 

m.  p.  250°  (decomp.),  which  is  reduced  by  hydriodic-acetic  acid 
to  1  : 4-naphthylenediamine  (dibenzoyl  derivative,  m.  p.  276°). 
The  ethyl  ester  melts  at  234°  (decomp.).  4  :  4,'-Bis(dicarbomethoxy- 
hydrazino)diphenyl,  m.  p.  246°  (decomp.),  is  similarly  prepared  from 
diphenyl,  and  may  be  reduced  to  benzidine  (dibenzoyl  derivative, 
m.  p.  356° ;  dibenzylidene  derivative,  m.  p.  231°);  the  ethyl  ester 
has  m.  p.  195°  (decomp.).  2  : 7 -Bis(dicarbomethoxyhydrazino)~ 
fltiorene,  m.  p.  200°  ( ethyl  ester,  m.  p.  152°),  gives  on  reduction 
2  :  7-diaminofluorene  (sulphate,  dibenzoyl  derivative,  m.  p.  324°, 
and  dibenzylidene  derivative,  m.  p.  248°,  are  described).  Anthr¬ 
acene  combines  with  only  1  mol.  of  methyl  azodicarboxylate  to  give 
ct-dicarbomethoxyhydrazinoanthracene,  m.  p.  265°  (decomp.) ;  the 
ethyl  ester  has  m.  p.  241°  (decomp.).  Reduction  yields  a-anthryl- 
amine  (acetyl  derivative,  m.  p.  198°).  Similarly,  from  phen- 
anthrene  are  obtained  9-dicarbomethoxyhydrazino -  and  9 -dicarb- 
vol.  cxxvni.  i.  3/ 
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ethoxyhydrazino-phenanthrenes,  m.  p.  214°  and  158°,  respectively, 
giving  9-aminophenanthrene,  m.  p.  132°  (hydriodide,  m.  p.  295°; 
benzoyl  derivative,  m.  p.  199°).  C.  H. 


p-Chlorovinylarsines  and  their  Derivatives.  W.  L.  Lewis 
and  H.  W.  Stiegler  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2546 — 2556). 
— The  mechanism  of  the  formation  of  [3-chlorovinylarsines  pre¬ 
viously  proposed  (cf.  Lewis  and  Perkins,  Ind.  Eng.  Chem.,  1923, 
15,  290),  viz.,  that  an  intermediate  additive  compound  of  1  mol. 
each  of  arsenious  chloride  and  aluminium  chloride  and  3  mols.  of 
acetylene,  Al(CHCl*CHCl)3As,  is  first  formed,  is  supported  experi¬ 
mentally  by  the  fact  that  the  nature  of  the  halogen  in  the  final 
compound  is  determined  only  by  the  arsenious  halide  employed 
and  is  independent  of  the  nature  of  the  aluminium  halide  used 
as  catalyst.  The  halogen  atom  becomes  attached  to  the  carbon 
atom  in  the  [3-position  to  the  corresponding  metal,  and  in  no  case 
were  compounds  containing  mixed  halogens  obtained.  Since  in  a 
fresh  reaction  mixture  the  yield  of  primary  and  secondary  chloro- 
vinylarsines  is  increased  by  warming  with  free  arsenious  chloride, 
these  compounds  must  be  formed  through  the  intermediates, 
A1[(CHC1-CHC1*AsC12)(CHC1*CHC1)2AsC1]  and  A1(CHC1-CHC1-AsC12)3. 
A  number  of  derivatives  of  these  vinylarsines  have  been  prepared 
and  their  physiological  action  examined,  the  following  being  new 
compounds.  By  the  action  of  arsenious  bromide  on  acetylene  in 
the  presence  of  aluminium  chloride  is  obtained  [3 -bromovinyldibromo- 
arsine,  CHBrICHAsBr2,  b.  p.  140 — 143°/16  mm.,  which,  on  oxidation 
with  hydrogen  peroxide,  yields  $-bromovinylarsinic  acid ,  m.  p.  143°, 
together  with  fifi'-dibromodivinylbromoarsine,  b.  p.  155 — 165°/16  mm. 
Hydrolysis  of  (3-chlorovinyldichloroarsine  with  dilute  ammonium 
hydroxide  yields  $-chlorovinylarsenious  oxide,  m.  p.  143°;  [i-chloro- 
vinyldi-iodoarsine,  m.  p.  37-5 — 38-5° ;  $-chlorovinyldibromoarsine, 
b.  p.  114 — 116°/15  mm. ;  silver  fi-chlorovinylarsinate.  By  the  con¬ 
densation  of  [3-chlorovinyldichloroarsine  with  phenyl-a-naphthyl- 
amine  is  obtained  1  -{i-chlorovinyl-1  :  \2-dihydro-l -benzophenarsazine 
(I),m.p.213°,  whilst  if  diphenylamine  is  employed 
the  product  is  6 -$-chlorovinylphenarsazine,  m.  p. 
186 — 187°.  The  following  are  also  prepared  : 
$-chlorovinylhydroxythiocyanoarsine,  an  unstable 
oil;  [3  [3 -dichlorodivinylarsenious  oxide,  m.  p. 
62 — 63° ;  [3[3- dichlorodivinylarsenious  sulphide,  an 
oil  ( cyanide ,  a  colourless  oil) ;  $$-dichlorodivinyl- 
ethylarsine ;  methylethyl-$$-dichlorodivinylarsonium 
iodide,  sublimes  at  234°;  methyl- fifi-dichlorodivinylarsine ;  dimethyl- 
$$-dichlorodivinylarsonium  iodide,  decomp.  243° ;  (3[3 -dichlorodivinyl- 
a-naphthylarsine ;  methyl-fififi- trichlorotrivinylarsonium  mercuric 

iodide,  m.  p.  150 — 156° ;  corresponding  phenylmer  cur  iodide,  m.  p. 
147 — 148°;  double  salt  of  [3[3[3-trichlorotrivinylarsine  and  silver 
nitrate,  m.  p.  144°.  J.  W.  B. 


As 
CHICHCl 


New  Pharmaceutical  Products  [Nitro-  and  Amino-3-chloro- 
4-hydroxyphenylarsinic  Acid].  L.  Cassella  &  Co.  G.m.b.H. 

^Brit.  Pat.  230487). — By  nitrating  3-chloro-4-hydroxyphenylarsinic 
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acid  in  sulphuric  acid  at  5 — 12°,  a  new  3-chloro-2-nitroA-hydroxy- 
phenylarsinic  acid  is  formed,  which  can  be  reduced  by  customary 
methods  to  the  corresponding  3-chloro-2-aminoA-hydroxyphenyl - 
arsinic  acid,  crystallising  in  long  needles,  giving  an  acetyl  derivative, 
fine,  small,  white  needles  from  hot  water.  The  acetyl  compound 
has  valuable  therapeutic  properties.  E.  H.  It. 

Arseno  Compounds.  L.  Cassella  &  Co.,  G.m.b.H.  (Brit. 
Pat.  239951). — When  o-aminohydroxy  derivatives  of  arsenobenzene 
are  treated  with  carbonyl  chloride  in  alkaline  solution,  compounds 
are  formed  in  which  amino  and  hydroxyl  groups  can  no  longer  be 
detected  and  which  probably  contain  the  benzoxazolone  grouping, 

'VTTT 

•C6H3<Cq _ ^>CO.  Thus,  4  :  4'-diamino-3  :  3'-dihydroxyarsenobenz- 

ene  gives  a  yellow  compound  sparingly  soluble  in  sodium  hydroxide 
solution,  and  the  isomeric  3  :  3'-diamino-4  :  4'-dihydroxyarseno- 
benzene  gives  a  more  soluble  compound.  The  same  compounds 
can  be  obtained  from  the  corresponding  aminohydroxyphenyl- 
arsinic  acids  by  first  treating  them  with  carbonyl  chloride  and 
then  reducing  the  products  to  arseno  compounds  (cf.  Brit.  Pat. 
214628).  E.  H.  R. 

Sulphur  Content  of  Arsphenamine  [Salvarsan]  and  its 
Relation  to  the  Mode  of  Synthesis  and  the  Toxicity.  V. 

W.  G.  Christiansen,  A.  J.  Norton,  and  J.  B.  Shohan  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2712—2724;  cf.  A.,  1923,  i,  723).— The 
rapidity  of  reduction  of  3-nitro-4-hydroxyphenylarsinic  acid  by 
hyposulphite  renders  the  reaction  difficult  to  control.  Reduction 
writh  sodium  hydrogen  sulphite  is  less  vigorous,  and  the  reaction 
proceeds  in  three  different  directions,  depending  on  the  conditions 
employed.  When  the  acid  or  its  sodium  salt  is  boiled  in  aqueous 
solution  with  the  sodium  hydrogen  sulphite,  the  arsenic  is  eliminated 
and  o-nitrophenol  obtained  (cf.  Kong,  T.,  1921,  119,  1115).  When 
the  monosodium  salt  is  treated  with  sodium  hydrogen  sulphite 
in  cold  aqueous  solution,  3-nitroA-hydroxyphenylarsenious  oxide,  a 
yellow,  sternutatory  powder,  is  obtained,  the  mother-liquor  from 
which  gives  a  positive  test  for  a  sulphamic  acid.  The  trisodium 
salt  yields  similarly,  in  six  days,  a  mixture  of  sulphamates  from 
which,  after  removal  of  sulphite  and  sulphate  by  means  of  barium 
hydroxide,  removal  of  barium  by  means  of  sodium  carbonate, 
evaporation,  extraction  with  alcohol,  and  treatment  of  the  residual 
sodium  salts  with  barium  bromide,  the  following  barium  salts 
were  obtained  by  fractional  precipitation  with  alcoholic  barium 
bromide  solution  :  dibarium  2-hydroxy-5-arsinobenzenesulphamate 
(I),  a  yellow,  flocculent  precipitate ;  tribarium  2  -  hydroxy  -3-sulpho- 
5-arsinobenzenesulphamate  (II),  white  needles ;  and  tetrabarium 
2:2'-  dihydroxy  -5:5'-  diarsinosulphonanilide  -  N  :  N'  -  disulphonate 
(III),  a  dense,  yellow  powder.  Hydrolysis  of  (I)  and  (III)  with 
boiling  20%  sulphuric  acid  affords  3-amino-4-hydroxyphenyl- 
arsinic  acid ;  (II)  yields  similarly  3-amino-2-hydroxy-5-arsinobenz- 
enesulphonic  acid.  When  carbon  dioxide  is  passed  through  an 
aqueous  solution  of  (III),  the  corresponding  tribarium  salt  (IV), 
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yellow,  is  obtained.  The  action  of  sodium  hydrogen  sulphite  on 
3-nitro-4-methoxyphenylarsinic  acid  also  produces  sulphamic  acids. 
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Addition  of  solid  sodium  hyposulphite  to  a  cold  alkaline  solution 
of  3-nitro-4-hydroxyphenylarsinic  acid  in  cold  alkaline  solution 
affords  3-amino-4-phenylarsinic  acid  (yield,  65%),  which  is  com¬ 
pletely  precipitated  by  the  addition  of  oxalic  acid.  From  the 
mother-liquor,  a  barium  salt,  isomeric,  but  not  identical,  with  (IV) 
was  obtained,  together  with  an  impure  salt  of  a  sulphoarsinic  acid. 

When  3-amino -4-hydroxyphenylarsinic  acid  is  reduced  with 
sodium  hyposulphite  in  presence  of  the  above  sulphamic  acids 
obtained  by  the  action  of  sodium  hydrogen  sulphite  on  3-nitro-4- 
hydroxyphenylarsinic  acid,  the  rate  of  formation  of  insoluble  reduc¬ 
tion  products  is  much  less  than  when  the  amino-acid  is  reduced 
to  arsphenamine  base  in  the  usual  way.  The  insoluble  products 
separate  in  such  a  finely  divided  state  as  to  render  filtration  very 
difficult,  and  the  resulting  arsphenamine  is  considerably  more  toxic, 
and  has  a  higher  sulphur  content,  than  when  prepared  from  the 
pure  amino-acid.  A  like  effect  is  observed  when  3-amino-4-hydr- 
oxyphenylarsinic  acid  is  reduced  similarly  in  presence  of  the  above 
by-products  isolated  from  the  reduction  of  3-nitro-4-hydroxyphenyl- 
arsinic  acid  with  hyposulphite. 

Attention  is  directed  to  the  suitability  of  barium  bromide  for 
use  in  the  preparation  of  barium  salts  from  sodium  salts  in  alcoholic 
media,  owing  to  the  solubility  of  sodium  bromide  in  alcohol. 

F.  G.  W. 


Organic  Compounds  of  Antimony.  I.  Reaction  between 
Magnesium  a-Naphthyl  Bromide  and  Inorganic  Antimony 
Compounds.  Tri-a-naphthylstibine  and  Some  of  its  Deriv¬ 
atives.  K.  Matsumiya  (Mem.  Coll.  Sci.  Kyoto,  1925,  8,  [A], 
11 — 18). — Antimony  trichloride  and  amorphous  antimony  tri¬ 
sulphide  both  react  with  magnesium  a-naphthyl  bromide  to  form 
tri-a-naphthylstibine,  m.  p.  216 — 217°.  A  benzene  solution  of  this 
compound,  treated  with  chlorine  or  bromine,  yields  tri-a-naphthyl- 
stibine  dichloride,  m.  p.  256°,  and  tri-a-naphthylstibine  dibromide, 
m.  p.  232°,  respectively.  After  long  boiling  with  alcoholic 
potassium  hydroxide  and  benzene,  the  dihalides  yield  tri-a-naphthyl¬ 
stibine  oxide,  m.  p.  219 — 220°,  which  crystallises  with  1  mol.  of 
benzene,  readily  removed  by  gentle  heating.  B.  W.  A. 
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Benzene  Derivatives  of  Bismuth.  J.  Supniewski  (Rocz. 
Chem.,  1925,  5,  298 — 307). — Some  aryl  bismuth  derivatives  have 
been  prepared  by  the  usual  methods.  Triphenylbismuthine 
dibromide  with  silver  nitrate  affords  the  corresponding  nitrate , 
explosive  white  crystals.  The  latter  substance  is  converted  by 
fuming  nitric  acid  into  trinitrotriphenylbismuthine  dinitrate,  explosive 
white  crystals,  from  which  by  the  action  of  concentrated  hydro¬ 
chloric  acid  is  prepared  the  corresponding  dichloride,  white  crystals, 
m.  p.  132°,  and  this  reacts  with  sodium  hyposulphite,  yielding 
trinitrotriphenylbismuthine,  yellow  crystals,  m.  p.  121°.  In  an 
analogous  manner  are  prepared  tri-p-tolylbismuthine,  its  dichloride , 
m.  p.  147°,  dibromide,  m.  p.  111°,  and  dinitrate,  explosive  powder, 
tri-2-nitro-p-tolylbismuthine,  yellow  powder,  m.  p.  125°,  its  dinitrate, 
explosive  powder,  and  dichloride,  m.  p.  156°.  From  tritolylbis- 
muthine  dichloride  is  prepared  by  oxidation  tri - p -  carboxyphenyl- 
bismuthine  dichloride,  m.  p.  130°.  Diazobenzene  ( ?)  bismuth  chloride, 
an  explosive  white  powder,  is  obtained  by  the  addition  of  bismuth 
trichloride  and  tartaric  acid  to  diazobenzene.  R.  T. 

Ether  Derivatives  of  Ring-substituted  Mercury  Aromatic 
Hydroxy-acids.  Farbenfabriken  vorm.  F.  Bayer  &  Co. 
(D.R.-P.  413835,  additional  to  D.R.-P.  407669 ;  from  Chem. 
Zentr.,  1925,  ii,  611). — Hydroxymercuri--p-benzyloxybenzoic  anhydride 
is  obtained  by  mercurisation  of  sodium  p-benzyloxy  benzoate 
or  of  ethyl  p-benzyloxy benzoate,  m.  p.  49°,  followed  by  hydrolysis 
with  water.  Hydroxymercuri-o-phenoxybenzoic  anhydride  is  similarly 
obtained  from  methyl  o-phenoxybenzoate.  R.  B. 

Diketonates  of  Metalloids.  VI.  Action  of  Tin  and  Zir¬ 
conium  Tetrachlorides  on  p-Diketones.  W.  Dilthey  (J.  pr. 
Chem.,  1925,  [ii],  111,  147—152 ;  cf.  A.,  1903,  i,  290,  405,  591 ; 
1904,  i,  132 ;  1906,  i,  342). — It  has  already  been  shown  that  when 
three  of  the  chlorine  atoms  of  silicon  tetrachloride,  or  two  in  the 
case  of  boron  trichloride,  are  replaced  by  fi-diketone  residues,  the 
remaining  halogen  atom  is  ionised,  and  Werner’s  co-ordination 
theory  offers  a  simple  explanation  of  the  structure  of  the  siliconium 
and  boronium  salts  so  formed.  Titanium  analogues  show  the 
same  property  in  much  smaller  degree. 

Zirconium  tetrachloride  and  benzoylacetone  (3  mols.)  react  in  dry 
ether  to  give  a  compound,  (CHAcBz)2ZrCl2,  m.  p.  232 — 234°,  or 
in  boiling  benzene  to  form  Morgan  and  Bowden’s  (CHAcBz)3ZrCl, 
m.  p.  128 — 129°  (J.,  1924,  125,  1252);  neither  substance  shows 
salt-like  properties.  With  dibenzoylmethane  in  ether  or  benzene, 
the  product  is  (CHBz2)3ZrCl,  m.  p.  260°,  which  is  feebly  salt-like 
and  forms  a  ferrichloride  (Morgan  and  Bowden,  loc.  cit.).  Zir¬ 
conium  oxychloride  gives  only  an  additive  compound  with  acetyl- 
acetone. 

Antimony  pentachloride  reacts  with  benzoylacetone  (1*5 — 2 
mols.)  in  boiling  chloroform,  and  with  dibenzoylmethane  in  boiling 
chlorobenzene ;  the  products,  (CHAcBz)SbCl4,  m.  p.  184°,  and 
(CHBz2)SbCl4,  m.  p.  232 — 234°,  have  no  salt-like  properties. 

From  stannic  chloride  with  benzoylacetone  and  dibenzoylmethane, 
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respectively,  in  boiling  chloroform  are  obtained  compounds, 
(CHAcBz)2SnCl2,  m.  p.  220°,  and  (CHBz2)2SnCl2,  m.  p.  243 — 244° 
(or  258 — 259°  when  prepared  in  chlorobenzene).  C.  H. 

Compounds  of  High  Molecular  Weight.  H.  Bergmann. 
II.  4  4  High-molecular  ’ '  Amino-acid  Anhydrides  of  the 
Piperazine  Type.  M.  Bergmann,  A.  Miekeley,  and  E.  Kann 
(Annalen,  1925,  445,  17 — 34;  cf.  this  vol.,  i,  1134). — If  amino- 
acid  anhydrides  (diketopiperazines)  play  any  part  in  adding  to  the 
weight  of  the  protein  molecule,  it  should  be  possible  to  demonstrate 
a  tendency  in  these  compounds  to  be  converted,  without  change 
in  chemical  composition,  into  high-molecular  complexes.  This  is 
found  to  be  the  case  with  anhydroglycyl-  and  anhydroalanyl-serine 
anhydrides  (loc.  cit.).  These  substances  have  a  normal  mol.  wt.  in 
phenol.  Acidification  of  their  sodium  derivatives,  however,  gives 
compounds  which  are  much  less  soluble  and  have  in  phenol  double 
the  normal  mol.  wt.,  although  by  acetylation  or  reduction  these 
give  products  with  the  original  simple  mol.  wt. 

2  :  5-Diketo-6-methyl-3-methylenepiperazine  (anhydroalanyl- 
serine  anhydride,  loc.  cit.),  dissolved  in  20%  sodium  hydroxide,  separ¬ 
ates  after  a  few  mins,  as  the  disodium  salt,  C6H602N2Na2,6-5H20, 
which  loses  6H20  when  dried  in  a  vacuum  below  100°.  When 
treated  with  acetic  anhydride  in  carbon  tetrachloride,  this  salt  is 
converted  into  “  diacetate  B,”  Cl0H12O4N2,  m.  p.  144 — 145°  (corr.), 
which  has  a  normal  mol.  wt.  in  benzene.  It  readily  loses  one  acetyl 
group,  e.g.,  by  warming  with  glacial  acetic  acid  or  even  by  refluxing 
for  a  short  time  with  acetic  anhydride  in  carbon  tetrachloride, 
giving  the  easily  soluble  monoacetate,  m.  p.  225°,  becoming  solid 
again  at  260°  and  darkening  above  280°.  The  monoacetate  when 
hydrolysed  with  ammonia  or  dilute  acids  yields  the  “  high-mole¬ 
cular  ”  diketomethyh’somethylenepiperazine,  from  which  the  same 
disodium  salt  and  “  diacetate  B  ”  may  be  prepared.  When 
2  :  5-diketo-6-methyl-3-methylenepiperazine  is  treated  with  acetic 
anhydride,  “  diacetate  A,”  m.  p.  110 — 111°  (corr.),  is  formed;  this 
has  a  sharp,  burning  taste,  whilst  “  diacetate  B  ”  tastes  slightly 
bitter.  Catalytic  hydrogenation  of  diketomethyHsomethylene- 
piperazine  or  of  its  “  diacetate  B  ”  yields  alanine  anhydride,  m.  p. 
282°.  A  tetrapeptide  hydrochloride,  C10H15O5N4Cl,HCl  ( methyl 
ester  hydrochloride,  decomp.  280°,  forms  an  oily  picrate),  in  which 
only  one  of  the  two  chlorine  atoms  is  ionisable,  is  obtained  by  pro¬ 
longed  hydrolysis  of  diketofsomethylenepiperazine  with  5A -hydro¬ 
chloric  acid  at  70°.  Similar  hydrolysis  of  diketoni  etli  yliso- 
methylenepiperazine  gives  a  tetrapeptide  hydrochloride  containing  an 
additional  mol.  of  water.  The  corresponding  methyl  ester  hydro¬ 
chloride,  C13H2306N4,HC1,  sinters  at  232°  and  decomposes  at  238°. 

C.  H. 

Action  of  Alkalis  on  Peptides  and  on  Ketopiperazines. 

P.  A.  Levene  and  M.  H.  Pfaltz  ( J .  Gen.  Physiol.,  1925,  8,  183 — 
188;  cf.  this  vol.,  i,  795). — Neither  glycyl-Z-alanylglycine  nor 
Z-alanylglycine  is  racemised  by  dilute  sodium  hydroxide 
solutions,  but,  on  the  other  hand,  the  piperazine  derivatives 
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Z-alanylglycine  anhydride  and  Z-prolylglycine  anhydride  are  partly 
racemised  by  dilute  sodium  hydroxide  solutions  under  similar 
conditions.  W.  0.  K. 

Structure  of  Proteins.  E.  Abderhalden  and  E.  Komm 
( Z .  physiol.  Chem.,  1925,  145,  308 — 315). — By  the  action  of  trypsin 
on  edestin,  a  crystalline  substance,  m.  p.  180 — 183°,  [a]|>  =—202°, 
probably  glycylproline  anhydride,  was  obtained  after  extraction 
with  ether.  Hydrolysis  of  dog’s  hair  in  the  autoclave  gave  a 
crystalline  substance,  m.  p.  235 — 237°,  probably  alanylglycine 
anhydride  (after  extraction  with  chloroform).  Hydrolysis  of  pig’s 
bristles  in  the  autoclave  gave  alanyl-leucine  anhydride,  m.  p.  235 — 
238°,  [a]'j®  —4-0°  (extraction  with  ether),  and  alanyl-leucine 
anhydride  and  alanylphenylalanine  anhydride,  m.  p.  220 — 225° 
(extraction  with  ethyl  acetate  and  fractional  crystallisation  from 
alcohol). 

Various  peptones  have  been  oxidised  with  zinc  permanganate, 
and  the  ratio  of  oxamide  to  deamination  products  determined. 
For  silk-,  keratin-,  and  elastin- peptones,  ratios  of  1  :  0-84 — 1-2, 
1  :  1*44 — 1-5,  and  1  :  3'7 — 5-6,  were  respectively  obtained. 

H.  P.  M. 

[Degradation  of  Proteins  by  Hypobromite.]  E.  Abder¬ 
halden  (Ber.,  1925,  58,  [5],  1821 — 1822). — In  reply  to  Goldschmidt 
and  Steigerwald  (this  vol.,  i,  1109),  it  is  pointed  out  that  diketo- 
piperazines  have  been  previously  isolated  from  proteins.  H.  W. 

Identity  of  Haematoidin  and  Bilirubin.  A.  R.  Rich  and  J.  H. 
Bumstead  (Bull.  Johns  Hopkins  Hosp.,  1925,  36,  225 — 232). — 
Experimental  evidence  is  offered  in  support  of  the  view  that 
haematoidin  and  bilirubin  are  identical,  and  not  isomeric. 

Chemical  Abstracts. 

Formation  of  Sulphaemoglobin.  A.  A.  H.  van  den  Bergh 
and  H.  Wieringa  (J.  Physiol.,  1925,  59,  407 — 412). — The  com¬ 
bination  of  hydrogen  sulphide  with  haemoglobin  or  reduced  haemo¬ 
globin,  and  the  accelerating  action  of  phenylhydrazine  on  the 
formation  of  sulphaemoglobin  are  observed  only  in  the  presence 
of  oxygen.  Chemical  Abstracts. 

Combination  of  Nitric  Oxide  with  Haemoglobin.  M.  L. 

Anson  and  A.  E.  Mirsky  (J.  Physiol.,  1925,  60,  100— -102). — In 
the  formation  of  nitric  oxide-methaemoglobin  from  nitric  oxide 
and  oxyhaemoglobin,  methaemoglobin  is  formed  intermediately. 
Nitric  oxide-methaemoglobin  has  amphoteric  properties. 

Chemical  Abstracts. 

Hssmochromogen  and  the  Relation  of  Protein  to  the 
Properties  of  the  Haemoglobin  Molecule.  M.  L.  Anson  and 
A.  E.  Mirsky  (J.  Physiol.,  1925,  60,  50 — 68). — The  non-protein 
portion  of  haemoglobin,  containing  pyrrole  nuclei  and  iron,  is 
named  “  hem  ” ;  it  may  combine  with  a  protein  or  an  amine  to  form 
a  haemochromogen,  an  equilibrium  being  produced.  Haemoglobin 
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and  alkali  yield  a  hsemochromogen  containing  globin.  Com¬ 
parative  data  are  given  regarding  the  solubility  and  combination 
with  oxygen  and  carbon  monoxide  of  hsemochromogens  and  haemo¬ 
globin,  together  with  a  method  for  determining  the  dissociation 
curve  for  carbon  monoxide-haemochromogen  or  carbon  monoxide- 
haemoglobin.  Chemical  Abstracts. 

[Non-protein  Component  of  Haemoglobin.]  M.  L.  Anson 
and  A.  E.  Mirsky  ( J .  Physiol.,  1925,  60,  161 — 174). — “Hem,” 
the  iron-pyrrole  component  of  haemoglobin,  is  universal  in  nature. 

Chemical  Abstracts. 

Helicorubin  and  its  Relation  to  Haemoglobin.  M.  L.  Anson 
and  A.  E.  Mersky  ( J .  Physiol.,  1925,  60,  221 — 228). — The  iron- 
pyrrole  components  of  haemoglobin  and  helicorubin  (from  pul- 
monate  molluscs)  are  identical.  Helicorubin  combines  loosely 
with  oxygen,  the  affinity  increasing  with  the  acidity  of  the  medium. 

Chemical  Abstracts. 

Hydroxyhaemin.  A.  Hamsik  (Z.  'physiol.  Chem.,  1925,  148, 
99—110). — Crude  hydroxyhaemin  anhydride,  a-chlorohaemin,  hydr¬ 
oxyhaemin,  acetylhaemin,  and  oxalylhaemin  are  prepared  by  a 
modification  of  the  author’s  method  (A.,  1924,  i,  571)  and  purifi¬ 
cation  is  attempted.  The  a-modification  of  the  pigments  obtained 
in  the  blood  is  converted  by  means  of  acids  and  alkalis  into  a 
mixture  of  a-,  (3-,  and  other  modifications.  It  is  not  changed, 

however,  by  treatment  with  alcoholic  potassium  hydroxide  for  a 
short  time,  but  is  converted  partly  into  the  ^-modification  on 
treatment  for  a  long  time.  The  a-modification  can  be  separated 
from  a  mixture  of  a-,  \p-,  [3-,  etc.  modifications  by  means  of  alcoholic 
potassium  hydroxide,  in  which  it  is  more  soluble.  The  modification 
present  in  the  blood  of  animals  does  not  depend  on  their  age. 
Slight  putrefaction  of  the  blood  does  not  cause  any  change  in  the 
modification  obtained  therefrom.  P.  W.  C. 

Formation  of  Methaemoglobin.  VI.  Ferricyanide  and 
p-Benzoquinone.  R.  Meier  (Arch.  exp.  Path.  Pharm.,  1925, 
108,  280 — 294). — Oxyhsemoglobin  is  almost  quantitatively  con¬ 
verted  into  methsemoglobin  by  ferricyanide  in  acid,  neutral,  or 
alkaline  solution;  but  with  p-benzoquinone  in  alkaline  solution 
the  reaction  stops  considerably  short  of  completion.  Under 
different  conditions,  Conant  found  the  reaction  to  be  incomplete 
in  acid  solution  (see  this  vol.,  i,  455).  Some  improvements  in  the 
gasometric  method  employed  are  described.  H.  P.  M. 

Iodine  Absorption  of  Caseinogen.  F.  Lieben  and  D.  Laszlo 
( Biochem .  Z.,  1925, 159,  110 — 125). — The  amount  of  iodine  absorbed 
by  caseinogen  cannot  be  correlated  with  the  amount  of  any  one 
amino-acid  present,  although  after  repeated  treatment  with  iodine 
the  absorption  tends  to  approach  the  value  of  2  atoms  of  iodine 
to  1  mol.  of  tyrosine.  Quantitative  determination  of  tyrosine 
and  tryptophan  during  the  process  of  absorption  gives  no  in¬ 
dication  of  combination  with  either  of  these  components.  Treat- 
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ment  with  5%  sodium  sulphite  causes  no  loss  of  iodine  ;  hence  this 
is  not  a  case  of  adsorption.  On  hydrolysis,  the  iodine  appears 
partly  as  the  free  form,  partly  as  soluble  iodide,  but  there  is  no 
evidence  of  two  types  of  combination  in  the  intact  protein. 

E.  C.  S. 

Halogenated  Proteins.  V.  Bromocasein.  A.  J.  J.  Vande- 
velde  ( Rec .  trav.  chim.,  1925,  44,  900 — 906;  cf.  this  vol.,  i,  707). — 
The  action  of  bromine  in  carbon  tetrachloride  solution  on  casein 
produces  a  bromocasein  (N  =  9 — 10%,  Br  =  32 — 35%)  without 
liberation  of  hydrogen  bromide.  The  action  of  water  and  alkalis 
yields  substances  of  lower  bromine  content,  the  variations  in 
composition  according  to  varied  conditions  having  been  deter¬ 
mined  in  detail.  Heated  at  100°,  bromocasein  loses  bromine  with 
production  of  a  substance  (N  —  11*5%,  Br  =  24-2%).  The  action 
of  water  and  alkalis  upon  this  product  has  also  been  examined. 

G.  M.  B. 

Liberation  of  Carbon  Dioxide,  Ammonia,  and  Amino- 
nitrogen  from  Casein  by  Acid  Hydrolysis.  M.  S.  Dunn  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2564 — 2568). — The  quantities  of 
amino  nitrogen,  carbon  dioxide,  and  ammonia  liberated  from 
casein  by  hydrolysis  with  sulphuric  acid  during  intervals  varying 
from  5  to  30  hrs.  have  been  determined.  The  amino  nitrogen 
increased  from  0-8%  of  the  casein  to  10-1%,  becoming  constant 
after  20  hrs.,  whilst  the  ammonia  increased  from  1-10%  to  1-52% 
(cf.  Van  Slyke,  A.,  1911,  ii,  779;  1912,  i,  735),  and  the  carbon 
dioxide  from  0-31%  to  0-81%  over  the  period  studied.  At  the 
beginning,  the  total  ammonia  liberated  was  in  excess  of  the  carbon 
dioxide,  but  after  5  hrs.  these  two  substances  were  evolved  at 
approximately  the  same  rates,  suggesting  that  they  are  produced 
simultaneously  by  the  decomposition  of  some  complex  structure 
in  the  protein  molecule,  the  uramino-acid  and  hydantoin  structures 
being  suggested.  J.  W.  B. 

Groups  Responsible  for  the  Nucleal  Reaction  and  Nucleal 
Coloration.  II.  Preparation  of  Hydroxymethylfurfuralde- 
hyde.  R.  Feulgen  and  K.  Voit  (Z.  physiol.  Chem.,  1925,  148, 
1 — 16). — The  authors’  conclusion  that  the  nucleal  reaction  is  not 
caused  by  furfuraldehyde,  but  is  specific  for  partly  hydrolysed 
thymonucleic  acid  (A.,  1924,  i,  905, 1132),  is  maintained  in  opposition 
to  the  views  of  Steudel  and  Peiser  (A.,  1924,  i,  438,  1362). 

P.  W.  C. 

Anomalies  of  Salts  of  Nucleic  Acids.  E.  Peiser  ( Ber .,  1925, 
58,  [B],  2051 — 2054). — The  following  salts  are  described  :  brucine 
hydrogen  guanylate,  distrychnine  guanylate,  dibrucine  adenylate, 
distrychnine  adenylate,  brucine  inosinate,  dibrucine  cytosylate, 
dibrucine  uracylate.  These  salts  may  be  crystallised  unchanged 
from  water.  Extraction  of  the  normal  brucine  salts  of  guanylic, 
inosinic,  and  adenylic  acid  with  chloroform  at  the  atmospheric 
temperature  affords  brucine  hydrogen  guanylate  and  inosinic  and 
adenylic  acids.  The  normal  strychnine  salt  of  adenylic  acid 
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exhibits  the  same  behaviour,  whereas  guanylic  acid  retains  both 
molecules  of  strychnine  under  these  conditions.  The  normal 
brucine  salts  of  cytosylic  and  uracylic  acids  are  stable  towards 
warm  chloroform.  H.  W. 

Dissociation  Constants  of  Plant  Nucleotides  and  Nucleos¬ 
ides  and  their  Relation  to  Nucleic  Acid  Structure.  P.  A. 

Levene  and  H.  S.  Simms  ( J .  Biol.  Chem.,  1925,  65,  519 — 534). — 
A  possible  means  of  discrimination  between  the  alternative  struc¬ 
tures  which  have  been  proposed  for  the  nucleic  acids  exists  in  the 
fact  that  the  different  theories  demand  a  different  number  of 
ionisable  hydrogen  atoms  in  the  nucleotide  molecule ;  the  various 
dissociation  constants  of  four  nucleosides  and  the  corresponding 
nucleotides  have  therefore  been  determined  by  electrometric 
titration.  The  results  are  in  harmony  with  the  structure  proposed 
by  Levene  (A.,  1920,  i,  193)  in  so  far  as  they  indicate  that  the 
nucleotides  possess  only  one  (secondary  phosphoric  acid)  group 
which  is  dissociated  about  ps  6-0,  whereas  the  theory  of  Jones 
(A.,  1920,  i,  687)  requires  two  ionisable  hydrogen  atoms  in  this 
region.  It  is  further  claimed  that  support  is  given  to  the  theory 
of  Levene  by  the  results  of  Thomas  and  Dox  (this  vol.,  i,  873), 
whose  own  interpretation  is  fallacious  owing  to  neglect  of  the 
dissociation  of  the  hydroxyl  groups,  which  is  shown,  by  the  present 
work,  to  occur  in  the  alkaline  solutions  studied  by  these  workers. 
The  following  values  of  pK  (not  corrected  for  activity)  were  obtained  : 
for  adenosine,  amino  group  3-45;  guanosine,  amino  group  1-6, 
hydroxyl  group  9J6;  cytidine,  amino  group  4-22,  hydroxyl  group 
12-3  ;  uridine,  primary  hydroxyl  group  9-17,  secondary  12-52 ;  adenylic 
acid,  primary  phosphoric  acid  0-89,  secondary  6-01,  amino  group 
3-70;  guanylic  acid,  primary  phosphoric  acid  0-7,  secondary  5-92, 
amino  group  2-3,  hydroxyl  group  9-36;  cytidine  phosphoric  acid, 
primary  phosphoric  acid  0-8,  secondary  5-97,  amino  group  4-24; 
uridine  phosphoric  acid,  primary  phosphoric  acid  1-02,  secondary 
5-88,  primary  hydroxyl  group  9-43.  C.  R.  H. 

Preparation,  Solubility,  and  Specific  Rotation  of  Wheat 
Gliadin.  D.  B.  Dill  and  C.  L.  Alsberg  ( J .  Biol.  Chem.,  1925, 
65,  279 — 304). — By  vigorous  shaking  during  precipitation  and  by 
substituting  lithium  chloride  for  sodium  chloride  as  the  precipit¬ 
ating  salt,  preparations  of  gliadin  were  obtained  with  an  average 
of  17-54%  N  and  an  ash  content  of  less  than  0-1%.  Prolonged 
contact  with  70%  or  more  concentrated  alcohol  altered  the  gliadin 
in  such  a  way  that  it  was  no  longer  soluble  in  70%  alcohol.  For 
concentrations  of  gliadin  between  2-5%  and  25%,  the  temperature 
at  which  turbidity  appeared  on  cooling  an  aqueous  alcoholic  solu¬ 
tion  of  the  protein  varied  with  the  concentration  of  alcohol  but 
not  with  that  of  the  protein ;  the  condition  of  the  protein  in  such 
solutions  is  therefore  characterised  as  peptisation  rather  than  true 
solution.  Curves  illustrating  the  relationship  between  the  turbidity 
temperature  and  the  proportion  of  alcohol  in  the  solvent  are  given 
for  solutions  of  gliadin  in  mixtures  of  methyl,  ethyl,  and  n-propyl 
alcohols  with  water ;  above  the  turbidity  temperature,  no  upper 
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limit  was  observed  to  the  solubility  of  gliadin  in  any  given  aqueous 
alcoholic  mixture.  ’  Gliadin  was  further  found  to  be  soluble  in 
aqueous  solutions  of  ammonium  and  potassium  thiocyanate, 
potassium  iodide,  carbamide,  and  chloral  hydrate ;  also  in  glycerol, 
ethylene  and  propylene  glycols,  and  in  mixtures  of  these  and  of 
methyl  ethyl  ketone  with  water.  The  specific  rotation  of  gliadin 
in  aqueous  ethyl  alcohol  was  at  a  maximum  ([a]]5  — 91*0°)  at  a 
concentration  of  60%  alcohol ;  in  aqueous  propyl  alcohol  [a]2,“ 
—  98-2°  and  in  30%  aqueous  carbamide  solution  [a]D  —116-5°; 
the  absence  of  any  alteration  in  the  last  figure  on  keeping  the 
solution  at  37°  for  7  days  is  taken  as  evidence  against  the  form¬ 
ation  of  an  alkali  albuminate  with  the  carbamide  (cf.  Spiro,  A., 
1900,  i,  615).  C.  R.  H. 

Preservative  Principles  of  Hops.  T.  K.  Walker  (J. 
Inst.  Brew.,  1925,  31,  562 — 575). — The  relative  antiseptic  values 
of  the  soft  resin  constituents  are  compared.  Of  the  constituents, 
lupulon  has  the  highest  antiseptic  power,  being  twice  as  powerful 
as  humulon  and  four  to  five  times  more  powerful  than  any  other 
single  constituent.  The  neutral  or  adventitious  matter,  which  is 
always  present  in  the  resin,  is  devoid  of  preservative  value.  It  is 
not  a  true  soft  resin,  although  soluble  in  light  petroleum.  The 
manner  in  which  the  constituents  of  the  resin  are  prepared  for 
biological  trial  may  modify  or  seriously  diminish  its  preservative 
value,  unless  carried  out  at  the  lowest  possible  temperature.  The 
majority  of  tests  were  made  with  Bacterium  X.  [Cf.  B.,  Dec. 
24th.]  C.  R. 

Nomenclature  of  the  Hop  Resin  Constituents.  T.  K. 

Walker  (J.  Inst.  Brew.,  1925,  31,  576 — 577). — The  soft  resins  are 
subdivided  into  a-  and  ^-fractions  according  as  the  lead  salts  are 
insoluble  or  soluble  in  methyl  alcohol.  Humulon  and  its  derivative 
a-resin  form  the  a-fraction,  whilst  the  ,3 -fraction  consists  of  lupulon, 
its  derivative  [3-resin,  and  the  transformation  product  from  a-resin 
termed  “  a-resin  transformation  product.”  In  addition,  it  con¬ 
tains  40%  of  a  neutral  material.  The  y-resin  (hard  resin),  insoluble 
in  light  petroleum,  is  a  mixture  consisting  of  the  ultimate  transition 
products  of  humulon,  lupulon,  their  derivatives,  and  also  the 
neutral  material.  [Cf.  B.,  Dec.  24th.]  C.  R. 

Proteins.  I.  Prolamines — their  Chemical  Composition 
in  Relation  to  Acid,  and  Alkali  Binding-.  W.  F.  Hoffman  and 
A.  R.  Gortner  (2nd  Colloid  Symposium  Monograph,  1925,  209 — 
368). — The  alcohol-soluble  proteins  from  wheat,  spelt,  rye,  maize, 
and  kafir  show  no  striking  differences  in  nitrogen  and  sulphur 
content  from  those  from  durum,  emmer,  einkorn,  teosinte,  and 
sorghum,  or  from  casein  and  fibrin,  the  various  cereal  proteins 
differing  in  nitrogen  distribution,  carboxyl  groups,  etc.  Between 
pK  2-5  and  10-5,  1  g.  of  any  protein  binds  approximately  the 
same  amount  of  acid  or  alkali,  equivalent  amounts  of  hydrochloric, 
phosphoric,  and  sulphuric  acids  being  bound  by  a  unit  amount  of 
protein.  Contrary  to  Loeb,  at  the  same  equilibrium  ps  much 
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more  phosphoric  acid  was  bound  than  hydrochloric.  Between 
2-5  and  pH  10-5,  the  amounts  of  hydrochloric  acid  or  sodium 
hydroxide  bound  at  15°,  25°,  and  35°,  respectively,  were  in  the 
ratio  1  :  2  :  3.  When  the  logarithms  of  the  equivalents  of  acid 
or  alkali  bound  are  plotted  against  those  of  that  added,  the 
curves  for  a  particular  protein  pass  through  a  common  point,  at 
about  pH  2-5  and  pH  10*5  for  acids  and  alkalis,  respectively,  the 
amount  bound  depending  between  these  limits  on  the  chemical 
composition  of  the  protein.  Two  types  of  combination  are  sug¬ 
gested  :  (a)  chemical,  at  "pH  2-5 — 10-5,  ( b )  adsorption,  at  other 
pH  values.  Acid  binding  is  correlated  with  the  free  amino-nitrogen, 
but  the  alkali  binding  could  not  be  correlated  with  existing  data 
regarding  amino-acid  content.  The  isoelectric  point  is  probably 
an  isoelectric  range.  The  calculated  isoelectric  points  are  not 
related  to  the  chemical  composition  of  the  protein. 

Chemical  Abstracts. 

Decomposition  Products  of  the  Proteins.  N.  Ivanov  (Bull. 
Acad.  Sci.  St.  Petersbourg,  1916,  [6],  971 — 972;  from  Chem.  Zentr., 
1925,  i,  2702). — Addition  of  dipotassium  hydrogen  phosphate 
or  sodium  hydroxide  to  autolytic  yeast  juice  results  in  a  decrease 
of  amino  nitrogen.  The  decrease  is  not  due  to  lactam  formation 
in  an  alkaline  medium  because  the  carboxyl  content  is  unaltered. 
As  in  many  instances  there  is  an  increase  in  ammonia,  it  is  probable 
that  there  is  a  coupling  of  amino  groups  with  formation  of  ammonia 
and  imino  groups.  Addition  of  dextrose  greatly  increases  the 
loss  in  amino  nitrogen,  due  to  the  deamination  of  amino-acids, 
the  ammonia  of  which  reacts  with  the  dextrose.  Neither  lactose, 
glycerol,  nor  Seignette  salt  can  replace  dextrose.  With  gliadin 
and  taka-diastase,  the  same  effects  are  obtained  as  with  yeast. 

G.  W.  R. 

Sulphur  in  Proteins.  II.  Effect  of  Mild  Alkaline  Hydro¬ 
lysis  on  Hair.  W.  F.  Hoffman  (J .  Biol.  Chem.,  1925,  65, 
251 — 254). — Heating  on  a  steam-bath  for  periods  of  1  hr.  or  more 
with  1 — -4%  sodium  carbonate  solution  removes  considerable 
amounts  of  sulphur  from  hair,  although  determinations  of  nitrogen 
in  the  filtrate  indicate  a  very  small  degree  of  hydrolysis.  Removal 
in  this  manner  of  as  little  as  25%  of  the  total  sulphur  renders  im¬ 
possible  the  subsequent  isolation  of  cystine  from  the  hair. 

C.  R.  H. 

Scleroproteins.  Z.  Stary  and  I.  Andratschke  ( Z .  physiol. 
Chem.,  1925,  148,  83 — 98). — A  study  of  the  properties  of  several 
less  accessible  scleroproteins,  gorgonin,  conchiolin,  byssus,  spongin, 
and  ovokeratin,  and  of  their  nitrogen  distribution,  leads  to  the 
acceptance  of  the  view  that  the  resistance  to  hydrolysis  of  these 
substances  is  due  not  to  the  presence  of  particular  amino-acids  but 
to  the  type  of  structure,  probably  the  anhydride  structure  of 
Abderhalden.  P.  W.  C. 
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Iron,  the  Oxygen-carrier  of  Respiration -ferment.  0. 

Warburg  ( Science ,  1925,  61,  575 — 582). — A  detailed  argument  is 
presented  in  support  of  the  view  that  in  respiring  cells  there  is  a 
cycle  in  which  molecular  oxygen  reacts  with  an  appropriate  form 
of  bivalent  iron,  the  more  highly  oxidised  iron  thus  formed  reacting 
with  the  organic  substance,  with  consequent  reduction  to  the 
bivalent  condition;  molecular  oxygen  never  reacts  directly  with 
the  organic  substance.  Life  without  iron  is  thus  considered  to  be 
impossible.  A.  A.  E. 

Oxygen  Exchange,  Blood,  and  the  Circulation.  Factors 
Involved  in  Oxygen  Supply.  C.  D.  Murray  and  W.  O.  P. 
Morgan  (J.  Biol.  Chem.,  1925,  65,  419 — 444). — A  further  mathe¬ 
matical  treatment  of  the  arguments  of  Plenderson  and  Murray 
(cf.  this  vol.,  i,  1483)  leads  to  the  equation  :  specific  diffusing 
capacity  —  DC/(BF  X  Hgb),  where  DC  is  the  diffusing  capacity 
of  a  capillary  region  through  which  pass  in  1  min.  BF  litres  of 
blood  of  oxygen  capacity  Hgb ;  the  reciprocal  of  the  specific 
diffusing  capacity  as  defined  by  this  equation  is  termed  the  specific 
haemoglobin  flow.  The  process  of  oxygen  exchange  is  considered 
as  a  system  involving  six  variables  :  (1)  metabolic  rate  (i.e.,  rate 
of  utilisation  of  oxygen) ;  (2)  oxygen  capacity  of  the  blood ;  (3)  and 
(4)  oxygen  saturations  of  arterial  and  venous  blood ;  (5)  ps  of 
the  serum ;  (6)  tension  of  oxygen  in  alveolar  air  or  tissues.  Curves 
have  been  constructed  from  known  data  indicating  the  relation¬ 
ships  between  the  first  four  variables  which  result  from  certain 
combinations  of  the  last  two.  C.  R.  H. 

Dissociation  of  Qxyhsemoglobin  in  the  Tissues.  J.  A. 

Campbell  ( J .  Physiol.,  1925,  59,  395 — 406). — Gas  injected  under 
the  skin  of  an  animal  and  allowed  to  remain  until  equilibrium 
is  established  undergoes  changes  as  a  result  of  muscular  exercise. 
Changes  in  carbon  dioxide  content  parallel  the  changes  in  the 
alveolar  air.  The  oxygen  tension  is  increased  by  muscular  exercise 
by  about  25%,  probably  due  to  the  action  of  lactic  acid  on  the 
dissociation  of  oxyhsemoglobin.  Insulin  injections  have  the  same 
effect  as  muscular  work.  Conditions  that  produce  tetany,  forced 
artificial  respiration,  sodium  hydrogen  carbonate,  injection  of 
guanidine,  greatly  reduce  the  oxygen  tension  in  the  gas  under  the 
skin.  This  fall  may  be  due,  in  part,  to  alkalosis. 

Chemical  Abstracts. 

Colorimetric  Method  for  Studying  the  Dissociation  of 
Oxyhsemocyanin  suitable  for  Class  Work.  C.  F.  A.  Pantin 

and  L.  T.  Hogben  (J.  Marine  Biol.  Assoc.  U.K.,  1925,  13,  970 — 
980). — The  colourless  nature  of  reduced  hsemocyanin  makes  possible 
the  direct  colorimetric  determination  of  oxyhsemocyanin  in  the  partly 


i.  1482 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


oxygenated  serum  of  Palinurus,  Homarus ,  Cancer ,  etc.  Very 
dilute  solutions  of  orange-G  with  a  trace  of  logwood  and  Indian 
ink  are  used  for  diluting  the  reduced  serum  in  making  the  colour 
standards  (water  should  not  be  used  owing  to  the  faint  orange 
tint  of  the  reduced  serum).  The  experimental  serum,  contained 
in  a  test-tube,  is  exposed  to  various  pressures  of  air  by  first  com¬ 
pletely  evacuating  the  tube  and  then  shaking  it  when  the  pressure 
has  been  adjusted  to  the  appropriate  value.  The  effects  of  pH> 
temperature,  and  the  presence  of  certain  salts  on  the  dissociation 
curves  of  the  haemocyanins  from  Palinurus  and  Helix  are  recorded. 
The  haemocyanin  from  Palinurus  is  very  sensitive  to  changes  in 
p-s,  whilst  that  from  Helix  is  quite  insensitive.  The  error  of  the 
method  does  not  exceed  5%.  P.  E. 

Metabolism  of  Iron.  I.  Behaviour  of  Blood  Pigment  in 
Artificial  Digestion.  W.  Lintzel  ( Z .  Biol.,  1925,  83,  289 — 296). 
— A  small  amount  of  iron  is  set  free  on  digestion  of  blood  pigment 
with  trypsin  and  pepsin,  but  it  is  not  due  to  the  action  of  these 
enzymes.  The  iron  in  the  ash  was  converted  into  the  sulphide  with 
ammonium  sulphide,  dissolved  in  hydrochloric  acid,  oxidised,  and 
determined  colorimetrically  with  ammonium  thiocyanate.  The 
free  iron  was  determined  by  shaking  the  substance  with  air,  treating 
with  hydrochloric  and  trichloroacetic  acids,  and  determining  the 
iron  either  in  the  filtrate  or  in  the  precipitate.  S.  S.  Z . 

Studies  of  Iron.  I.  Action  of  Digestive  Ferments  on  the 
Iron  of  Haemoglobin.  G.  Barkan  ( Z .  physiol.  Chem.,  1925, 
148,  124 — 154). — The  digestive  action  of  hydrochloric  acid-pepsin 
and  extract  of  pancreas  on  blood  is  studied  by  means  of  the  thio¬ 
cyanate  method  on  the  acid  ultra-filtrate.  These  agencies  are 
unable  when  acting  either  separately  or  successively  to  split  off 
iron  from  haemoglobin.  The  small  amount  of  iron  obtained  amounts 
only  to  yg — yo  °f  the  iron  present  in  the  haemoglobin,  and  is  not 
derived  from  the  blood  pigments.  P.  W.  C. 

Alleged  Power  of  Bacteria  to  Form  Bile  Pigment  from 
Haemoglobin.  A.  R.  Rich  and  J.  H.  Bumstead  (Bull.  Johns 
Hopkins  Hosp.,  1925,  36,  376 — 380). — Bilirubin  is  not  formed 
when  whole  or  laked  blood  or  solutions  of  haemoglobin  are  subjected 
to  the  action  of  Pneumococcus,  Staphylococcus  aureus,  Streptococcus 
viridans,  and  air  bacteria.  Chemical  Abstracts. 

[Non]-Formation  of  Bile  Pigment  from  Haemoglobin  by  the 
Action  of  Enzymes.  A.  R.  Rich  and  J.  H.  Bumstead  (Bull. 
Johns  Hopkins  Hosp.,  1925,  36,  437 — 445). — Attempts  to  convert 
haemoglobin  into  bile  pigment  by  means  of  an  enzyme  in  the  plasma 
or  spleen  failed.  Chemical  Abstracts. 

Connexion  between  the  Reaction  and  the  Total  Ionic  Equi¬ 
librium  of  the  Blood.  K.  Gollwitzer-Meier  (Biochem.  Z., 
1925,  160,  433 — 441 ;  cf.  this  vol.,  i,  177). — Determinations  of 
hydrogen  carbonate,  chloride,  phosphate,  sodium,  potassium,  and 
calcium  concentration  in,  and  carbon  dioxide  tension  of,  the  blood 
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after  administration  per  os  of  sodium  hydrogen  carbonate, 
ammonium  chloride,  calcium  chloride,  and  after  periods  of  over¬ 
ventilation  and  carbon  dioxide-breathing,  have  been  made.  The 
means  by  which  the  change  of  pH  of  the  blood  is  brought  about, 
rsfther  than  the  direction  of  the  change,  is  the  determining  factor 
in  the  disturbance  of  the  ionic  equilibrium.  E.  C.  S. 

Blood  as  a  Physicochemical  System.  III.  Deductions 
concerning  the  Capillary  Exchange.  L.  J.  Henderson  and 
C.  D.  Murray  ( J .  Biol.  Chem.,  1925,  65,  407 — 417). — On  the 
three  assumptions  that  the  gaseous  interchange  between  alveolar 
air  and  blood  and  between  blood  and  tissues  is  a  process  of  simple 
diffusion,  that  the  determinant  of  the  rate  of  diffusion  of  oxygen 
is  the  difference  in  the  tension  of  the  latter  in  the  two  regions 
(e.g.,  the  alveoli  and  the  blood),  and  that  the  tension  of  oxygen 
in  the  tissues  is  zero,  curves  are  constructed  from  known  data 
which  give  the  specific  diffusing  capacities  of  the  capillaries  of 
the  greater  and  lesser  circulations  at  different  points  of  the  arterio¬ 
venous  cycle.  From  the  values  so  obtained,  and  the  changes  in 
blood  flow  and  in  oxygen  saturation  of  the  blood  known  to  take 
place,  it  is  calculated  that  during  moderate  work  the  number  of 
patent  capillaries  in  the  lung  is  increased  at  least  five-fold  and 
that  in  the  tissues  to  a  greater  extent.  C.  R.  H. 

Hydrogen-ion  Equilibrium  in  the  Blood.  I.  Influence  of 
Temperature  on  the  pH  of  Blood.  II.  Influence  of  Dilution 
on  the  ps  of  the  Blood  and  Serum.  C.  L.  Hou  (J.  Biophysics, 
1925,  1,  163 — 171,  172 — 176). — I.  The  variation  of  the  blood  pH 
with  the  temperature  is  independent  of  the  carbon  dioxide  tension. 
It  is  not  constant  for  different  individuals,  or  even  for  the  same 
individual  under  different  body  conditions.  Calculation  of  the 
at  37°  by  subtraction  of  a  constant  from  the  value  at  18°  may 
involve  an  error  of  0-1.  The  effect  of  temperature  on  the  pH  is 
less  for  serum  than  for  defibrinated  blood  from  the  same  source. 

II.  When  blood  is  diluted  with  physiological  saline  solution 
at  18°,  the  pH  varies  only  very  slightly.  This  is  due  to  two  opposite 
effects,  the  reduction  of  concentration  of  the  red  corpuscles,  which 
increases  the  pH,  and  the  dilution  of  the  serum,  which  decreases  it. 
At  37°,  the  pH  of  the  blood  increases  markedly  with  dilution.  The 
difference  between  the  pH  at  37°  and  that  at  18°  decreases  with 
dilution.  C.  P.  S. 

Measurement  of  Hydrogen-ion  Concentration  by  Means  of 
Quinhydrone.  A  New  Double  Electrode  in  Beaker  Form. 

E.  Mislowitzer  ( Biochem .  Z.,  1925,  159,  72 — 76). — A  convenient 
modification  of  Biilmann’s  quinhydrone  electrode  (A.,  1921,  ii. 
372).  E.  C.  S. 

Measurement  of  Hydrogen-ion  Concentration  of  Blood. 
The  Syringe  as  Electrode.  E.  Mislowitzer  (Biochem.  Z., 
1925,  159,  77 — 79). — One  to  2  c.c.  of  blood  are  drawn  into  a  syringe 
containing  0-5  c.c.  of  a  quinhydrone-Ringer  solution,  and  into 
which  a  gold  electrode  is  fused.  The  measurement  is  completed 
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before  clotting  occurs.  For  other  body  fluids  than  blood,  a  platinum 
electrode  is  more  suitable.  E:  C.  S. 

Presence  of  Glutathione  in  the  Corpuscles  of  Mammalian 
Blood.  H.  F.  Holden  ( Biochem .  J.,  1925,  19,  727 — 728).-*- 
Glutathione  is  present  in  the  corpuscles  of  the  blood  of  sheep, 
goats,  rabbits,  and  rats  in  the  reduced  form.  It  was  isolated 
and  identified  from  deproteinised  sheep’s  blood.  As  it  is  the 
chief  optically-active  constituent  in  this  medium,  other  than 
glucose,  it  is  responsible  for  the  results  obtained  by  Winter  and 
Smith  (A.,  1923,  i,  513),  which  the  latter  attributed  to  the 
behaviour  of  an  unstable  modification  of  dextrose  in  the  blood. 

s.  s.  z. 

Chemical  Constituents  of  the  Blood  of  the  Dog1.  R.  L. 

Haden  and  T.  G.  Orr  ( J .  Biol.  Chem ,,  1925,  65,  479 — 481). — 
Analysis  of  the  whole  blood  of  200  normal  dogs  led  to  the  following 
average  results  :  non-protein  nitrogen  30-8,  urea  nitrogen  11-7, 
creatinine  1-5,  amino-acid  nitrogen  6-7,  dextrose  82,  chlorides 
(as  sodium  chloride)  468  mg.  per  100  c.c. ;  carbon  dioxide  combining 
power  of  the  plasma  34-8  vols.%.  C.  R.  H. 

Ammonia-content  and  Formation  in  Blood.  III.  Origin 
of  Blood  Ammonia.  J.  K.  Parnas  and  M.  Taubenhaus 
(Biochem.  Z.,  1925,  159,  298 — 310). — The  ammonia  of  the  blood 
does  not  arise  from  any  of  its  colloidal  constituents  nor  from  the 
amino-acids,  but  is  derived  from  some  other  substance  present 
in  the  protein-free  filtrate  from  blood.  The  limits  of  error  in  the 
colorimetric  determination  of  small  amounts  of  ammonia  are 
discussed  and  a  method  for  the  determination  of  amino-acids  in 
presence  of  ammonia  is  given.  P.  W.  C. 

Amino-acid  Content  of  Blood  of  Infants  and  Children. 

G.  N.  Hoeffel  and  M.  E.  Moriarty  (Amer.  J.  Dis.  Children, 
1924,  27,  64 — 66). — For  infants  (up  to  22  months  old)  maximum, 
minimum,  and  average  values  were  :  amino-acid  nitrogen,  6-93, 
4-41,  5-57;  non-protein  nitrogen,  41-4,  15,  26-6;  uric  acid,  6-76, 
1*28,  3T  mg.  %.  Corresponding  values  for  children  (2  to  15  yrs. 
old)  were,  respectively,  7-14,  3*92,  5-28;  49-5,  22-7,  28-2;  5-88, 
2-56,  3*8.  For  adults,  the  respective  values  were  :  8-12,  6-38, 
7-04;  34-2,  27-6,  30-5;  4-75,  3*28,  4-05.  Chemical  Abstracts. 

Proteins  of  the  Blood.  I.  H.  Hueck  ( Biochem .  Z.,  1925, 
159,  89 — 106). — An  account  of  the  differences  existing  between 
Sera  obtained  from  different  sources  under  various  conditions. 
Serum  from  defibrinated  blood  contains  less  protein  than  that 
separating  spontaneously  from  the  clot.  Samples  taken  at  intervals 
from  the  serum  separating  from  a  clot  show  a  gradual  increase  in 
protein.  No  difference  exists  between  serum  from  whole  blood 
and  from  plasma.  Considerable  differences  in  protein  content 
may  be  found  in  consecutive  samples  of  serum  from  the  same 
subject.  The  refractive  index  of  serum  increases  on  keeping 
under  paraffin.  E.  C.  S. 
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Protein  Determination  in  01  c.c.  of  Serum.  S.  Holm  and 
H.  T6masson  ( Biochem .  Z.,  1925,  159,  472 — 481). — A  simple  and 
clinically  useful  method  for  this  determination  consisting  in  a 
modification  of  Heller’s  nitric  acid  test  for  proteins  is  described. 
By  means  of  a  special  apparatus,  changes  in  the  serum  protein 
concentration  of  from  0-1%  to  0-7%  can  be  detected. 

Normal  values  for  serum  proteins  determined  by  this  method 
agree  with  Kjeldahl  analyses.  The  percentage  of  protein  in  the 
serum  of  normal  adults  varies  between  5-55  and  8-77,  average 
value  being  7-08%.  During  menstruation,  values  outside  these 
limits  may  be  obtained.  H.  D.  K. 

New  Potentiometer.  E.  Mislowitzer  ( Biochem .  Z .,  1925, 
159,  68 — 71). — A  simple  form  for  use  in  electrometric  titration 
is  described.  E.  C.  S. 

Electrotitration  in  Physiological  Liquids.  I.  Determin¬ 
ation  of  Chlorides  in  Blood  and  Serum.  E.  Mislowitzer  and 
M.  Vogt  ( Biochem .  Z.,  1925,  159,  80 — 82). — One  c.c.  of  blood  is 
used.  After  freeing  it  from  protein  by  heat  coagulation,  the 
titration  is  carried  out  with  A /1 000 -silver  nitrate.  The  results 
are  in  complete  accordance  with  the  Volhard  and  Bang  methods. 

E.  C.  S. 

Micro-method  for  the  Determination  of  Chloride  in  Body 
Fluids.  A.  Nitschke  (Biochem.  Z.,  1925,  159,  489— 490).-— A 
useful  micro-method,  founded  on  Bang’s  principle  of  extraction 
of  the  chloride  with  alcohol.  The  results  agree  well  with  those 
given  by  the  ordinary  macro -technique.  H.  D.  K. 

Method  for  the  Determination  of  Calcium  and  Phosphorus 
in  Small  Quantities  of  Blood.  K.  Myrback  (Z.  physiol.  Chem., 
1925,  148,  197 — 206). — Calcium  in  1  c.c.  of  blood  is  determined  by 
a  modification  of  the  Kxamer-Tisdall  method  (A.,  1921,  ii,  595) 
and  phosphate  by  a  combination  of  the  strychnine-molybdate 
precipitation  method  of  Embden  (A.,  1921,  ii,  462)  and  the  titration 
method  of  Neumann.  P.  W.  C. 

Colorimetric  Method  for  the  Determination  of  Bile  Salts 
in  Blood.  P.  Szilard  ( Biochem .  Z.,  1925,  159,  325 — 326). — 
A  preliminary  communication  indicating  how,  after  separation 
of  oxycholesterol  from  blood  serum,  the  bile  salts  remaining  may 
be  detected  by  the  Lipschiitz  colour  test.  P.  W.  C. 

Determination  of  Fat  in  Blood.  C.  P.  Stewart  and  A.  C. 
White  ( Biochem .  J .,  1925,  19,  840 — 844). — The  blood  is  added  to 
an  alcohol-ether  mixture.  An  aliquot  portion  of  the  extract 
is  evaporated  and  saponified  with  A/10-alcoholic  sodium 
hydroxide.  To  avoid  a  possible  error  produced  by  the  formation 
of  carbon  dioxide,  the  residual  sodium  hydroxide  is  not  titrated 
back  at  this  stage,  but  a  quantity  of  N /10-hydrochloric  acid  equiv¬ 
alent  to  that  of  the  sodium  hydroxide  used  in  the  saponification  is 
added  so  that  the  free  fatty  acids  are  liberated.  The  concentrated 


i.  1486 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


residue  is  taken  up  in  alcohol  and  an  aliquot  portion  is  titrated 
with  Nj  10-sodium  hydroxide  from  a  Rehberg  burette,  phenol- 
phthalein  being  used  as  an  indicator.  The  experimental  error  of 
this  method  is  not  greater  than  5%.  S.  S.  Z. 

A  Simple  Method  for  Taking  Samples  of  Blood  in  the 
Hagedorn- Jensen  Blood-sugar  Determination.  G.  Fritz  and 
B.  Paul  ( Biochem .  Z .,  1925,  159,  247 — 249). — A  centrifuge  tube 
provided  with  stopper  and  two  tubes,  one  of  which  is  a  pipette,  is 
employed  for  taking  samples  of  blood.  P.  W.  C. 

Distribution  of  Blood-sugar  between  Corpuscles  and 
Plasma.  Studies  on  Carbohydrate  Metabolism.  E.  Fock 
and  S.  A.  Holboll  ( Compt .  rend.  Soc.  Biol.,  1925,  92,  1315— 
1317  ;  from  Chem.  Zentr.,  1925,  ii,  663). — The  ratio  corpuscle- 
sugar  :  plasma-sugar  is  0-75  both  in  normal  and  in  diabetic  blood. 
Administration  of  sugar,  after  fasting,  raises  the  ratio  in  some 
cases  to  more  than  unity.  This  occurs  also  in  diabetics  if  a  marked 
glycosuria  takes  place  during  the  experiment,  or  after  insulin 
treatment.  The  presence  of  different  forms  of  dextrose  (a,  [3, 
etc.)  has  no  significance  for  the  distribution  of  sugar  in  blood. 

G.  W.  R. 

Determination  of  Dextrose  in  Blood.  J.  A.  Milroy  ( Biochem . 
J .,  1925,  19,  746 — 749). — The  method  is  based  on  the  fact  that 
1  : 5-nitroanthraquinonesulphonic  acid  when  heated  with  dextrose 
in  alkaline  solution  produces  a  red  tint  the  intensity  of  which 
corresponds  with  the  quantity  of  dextrose  present.  The  protein 
of  the  blood  is  removed  by  tungstic  acid,  and  the  coloration  pro¬ 
duced  is  compared  with  a  series  of  controls  containing  graduated 
quantities  of  dextrose.  At  least  1  c.c.  of  blood  is  required  for  a 
determination.  S.  S.  Z. 

Variations  of  the  Phosphoric  Acid  during  Glycolysis  in 
Blood.  G.  Piazza  (Arch.  Farm,  sperim.  Sci.  aff.,  1925,  40,  49 — 57). 
— In  general,  the  inorganic  phosphorus  tends  to  increase  during 
glycolysis  of  blood,  but,  contrary  to  the  statement  of  Bierry  and 
Moquet  (this  vol.,  i,  454),  no  parallelism  exists  between  the  amount 
of  such  increase  and  the  intensity  of  the  glycolysis.  T.  H.  P. 

Thrombin  of  Alexander  Schmidt.  X.  Blood-clotting. 

E.  Wohlisch  (Biochem.  Z.,  1925,  159,  288 — 297). — The  greater 
activity  of  Schmidt’s  thrombin  solution  depends  on  the  coagulation 
activity  of  the  material  used  in  its  preparation.  Fresh  serum 
gives  a  very  active  Schmidt’s  thrombin,  whilst  only  traces  are 
obtained  from  the  plasma  of  the  same  animals.  The  author  favours 
the  views  of  Schmidt  in  opposition  to  those  of  Stuber  (A.,  1923, 
i,  410 ;  cf.  A.,  1924,  i,  681).  P.  W.  C. 

Serological  Differentiation  of  Lecithin  and  Cholesterol. 

H.  Sachs  and  A.  Klopstock  ( Biochem .  Z.,  1925,  159,  491 — 501). — 
By  previous  injection  of  lecithin  or  cholesterol,  each  taken  up  in 
pig’s  serum,  it  is  possible  to  obtain,  from  rabbits,  anti-sera  which 
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react  characteristically  with  the  original  antigen  in  vitro,  and  thus 
permit  of  the  serological  differentiation  of  the  two  substances. 

H.  D.  K. 

Precipitin  Reactions  of  Fibrinogen.  L.  Hektoen  and  W.  H. 
Welker  (J.  Amer.  Med.  Assoc.,  1925,  85,  434 — 435). — The  fibrino¬ 
gens  of  ox,  chicken,  dog,  horse,  human,  sheep,  and  swine  blood 
are  precipitinogenic.  These  and  the  fibrinogens  of  goat,  guinea- 
pig,  rabbit,  and  rat  have  antigenic  elements  more  or  less  common 
to  all  of  them.  Fibrinogen  is  not  necessarily  wholly  different  for 
each  species,  as  seems  to  be  the  case  with  serum  proteins  and 
haemoglobin,  but  to  a  varying  extent  the  same  in  different  species, 
resembling  in  this  respect  caseinogen,  lens  protein,  and  to  some 
extent  thyroglobulin.  The  principle  of  strict  species-specificity 
does  not  hold  in  the  precipitin  reaction  of  mammalian  fibrinogen. 

Chemical  Abstracts. 

Protein  Coagulation  in  Drops.  VII.  Study  of  the  Preci¬ 
pitin  Reaction  by  Means  of  the  Drop  Method.  V.  Moras ko 
( Biochem .  Z.,  1925,  159,  280 — 285). — Rabbits  produce  chemically 
different  substances  towards  different  antigens.  The  precipitin 
reaction  towards  human  protein  resembles  precipitation  with 
polyhydric  phenols ;  towards  the  protein  of  dogs,  with  mono- 
hydric  phenols ;  towards  the  protein  of  horse,  with  mineral 
acids ;  towards  the  protein  of  goats,  with  the  combination  of 
copper  sulphate  and  phenol ;  towards  the  protein  of  sheep,  with 
mercuric  chloride ;  towards  the  protein  of  cows,  with  ferrous 
sulphate ;  towards  the  protein  of  hens,  with  weak  organic  acids. 

P.  W.  C. 

Composition  of  Human  Brain.  L.  Lematte  and  L.  Beau¬ 
champ  ( Compt .  rend.,  1925,  181,  578 — 580). — The  adult  fresh 
human  brain  has  the  following  average  percentages  of  inorganic 
constituents  :  water,  80,  total  ash  1-2,  phosphoric  acid  1-0,  sul¬ 
phuric  acid  0-45,  sodium  0-25,  potassium  0-21,  hydrochloric  acid 
0-18,  magnesia  0-022,  iron  0-015,  lime  0-005.  In  old  age,  the 
water  content  is  decreased  slightly,  and  the  amount  of  sodium 
and  phosphorus  slightly  increased.  L.  F.  H. 

Carbohydrate  Content  of  the  Brain.  K.  Takahashi  (Bio¬ 
chem.  Z.,  1925,  159,  484 — 488). — Brain- tissue  has  been  shown, 
by  two  methods  of  extraction,  to  contain  glycogen  in  small  quantities. 
Rabbit’s  brain  contains  from  14  to  28  mg.  of  glycogen  per  100  g. 
of  brain.  H.  D.  K. 

Micro-methods  for  the  Determination  of  Brain  Lipins. 

H.  Gorodissky  ( Biochem .  Z.,  1925,  159,  379 — 393). — Micro- 
methods  (which  are,  in  the  main,  modifications  of  Frankel's 
macro-methods)  for  the  determination  of  cholesterol,  unsaturated 
phosphatides,  and  saturated  phosphatides-j-cerebrosides  in  brain 
are  described  in  detail. 
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The  determinations  can  be  carried  out  on  two  portions  of  brain 
each  of  40 — 60  mg.,  so  that  the  lipin  distribution  in  different 
parts  of  the  same  brain  may  be  readily  compared.  H.  D.  K. 

Bile-acids.  XXIII.  Components  of  Human  and  Ox  Bile. 
Constitution  of  Anthropodeoxycholic  Acid.  H.  Wieland  and 
R.  Jacobi  (Z.  physiol.  Chem.,  1925,  148,  232 — 244). — Lithocholic 
acid,  m.  p.  184 — 185°,  is  isolated  from  human  bile  and  anthropo- 
deoxycholic  acid,  m.  p.  108°,  from  ox  bile.  The  latter  is  oxidised 
by  chromic  acid  to  dehydroanthropodeoxycholic  acid,  m.  p.  154 — 
155°  (ethyl  ester,  133°),  identical  with  chenodehydrodeoxycholic 
acid  (c-f.  this  vol.,  i,  181,  405).  The  semicarbazone,  m.  p.  200° 
(not  sharp),  is  converted  by  heating  with  sodium  ethoxide  into 
lithocholic  acid.  Anthropocholoidanic  acid,  m.  p.  213°,  is  obtained 
either  by  treatment  of  dehydroanthropodeoxycholic  acid  with 
fuming  nitric  acid  or  of  anthropodeoxycholic  acid  with  diluted 
nitric  acid.  A  tetracarboxylic  acid,  C23H3608,  is  obtained  by 
heating  anthropocholoidanic  acid  in  an  atmosphere  of  nitrogen  ; 
yield  30%,  m.  p.  219 — 220°.  Anthropocholoidanic  acid  on  dis¬ 
tillation  in  a  high  vacuum  gives  an  acid,  Co2H3204,  m.  p.  142°. 

P.  W.  C. 

Bile-acids.  XIV.  Occurrence  of  Deoxycholic  (Choleic) 
Acid  in  the  Hydrolysed  Bile  of  the  Sheep.  M.  Schenck  (Z. 
physiol.  Chem.,  1925,  148,  218 — 224). — From  the  mixture  of  bile- 
acids  resulting  from  the  alkaline  hydrolysis  of  the  bile  of  the  sheep 
was  obtained  about  4%  of  cholic  acid  and  0-4%  of  choleic  acid, 
the  latter  being  isolated  as  the  acetic  acid  derivative  (cf.  this  vol., 
i,  854).  P.  W.  C. 

Isoelectric  Points  of  Muscle  Proteins.  E.  Wohlisch  and 
H.  Schriever  (Z.  Biol.,  1925,  83,  265 — 282). — The  following  are 
the  isoelectric  points  of  muscle  proteins :  “  ammonium  sulphate- 
myosin  ”  pK  5-4  (approx.),  “  dialysed  myosin  ”  pu  4-8  (approx.), 
myogen  4-4 ±0-2,  myoprotein  pu  3-3.  These  figures  are  dis¬ 
cussed  in  connexion  with  theories  of  muscle  contraction.  S.  S.  Z. 

Collagen.  R.  O.  Herzog  and  H.  W.  Gowell  ( Ber .,  1925,  58, 
[13],  2228 — 2230). — Rontgen  spectrographic  investigation  estab¬ 
lishes  the  identity  of  the  collagen  obtained  from  fish  scales,  tendons 
of  rats’  tails,  neck  ligament  of  the  ox,  and  cartilage  of  the  shark, 
whereas  cartilage  from  calf  and  shark  embryo  gives.  Debye-Scherrer 
rings.  H.  W. 

Iodine.  I.  Avidity  of  the  Thyroid  Gland  for  Various 
Iodine  Compounds  in  vitro.  I.  M.  Rabino  witch  [with  A.  B. 
Frith]  ( J .  Clin.  Invest.,  1925,  1,  473 — 481). — Normal  thyroid 
glands,  when  exposed  to  various  dilute  iodine  solutions,  absorb 
considerably  more  iodine  than  other  tissues.  Pathological  thyroids 
absorb  much  more  iodine  than  normal  thyroids.  The  quantity 
of  iodine  absorbed  varies  with  the  nature  of  the  iodine  solution. 
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The  iodine  taken  up  by  the  thyroid  tissue  does  not  combine  with 
the  lipoid  material  because  extraction  with  chloroform  has  no 
significant  effect  on  the  iodine  content.  Adsorption  cannot  explain 
the  phenomenon.  Chemical  Abstracts. 

Distribution  of  Iodine  in  the  Hydrolytic  Products  of  the 
Thyroid  Gland.  N.  Abelles  and  H.  Popper  ( Biochem .  Z.,  1925, 
159,  126 — 129). — A  comparison  of  the  distribution  of  iodine  in 
the  products  of  acid  and  alkaline  hydrolysis  of  thyroid  gland  sub¬ 
stance.  The  iodothyrin  of  Baumann  and  the  first  fractions  obtained 
by  Kendall’s  method  contain  only  one-third  of  the  total  iodine  of 
the  gland.  The  melanoidin  remaining  after  acid  hydrolysis  contains 
about  one-fifth  of  the  total  iodine.  E.  C.  S. 

Determination  of  Iodine  in  Thyroid  Gland.  F.  A.  Pick- 
worth  ( Biochem .  J.,  1925,  19,  768 — 772). — The  finely  powdered 
dry  thyroid  is  ground  with  sodium  hydroxide  and  fused.  The 
resulting  iodide  is  oxidised  to  iodate  with  potassium  permanganate 
solution.  After  removing  the  excess  of  the  latter  with  animal 
charcoal,  potassium  iodide  is  added  and  the  liberated  iodine  titrated 
with  sodium  thiosulphate.  S.  S.  Z. 

Recovery  of  Small  Amounts  of  Zinc  from  Biological 
Material  Ashed  by  Incineration.  P.  K.  Thompson  (J.  hid. 
Hygiene,  1925,  7,  358 — 370;  cf.  Mehurin,  A.,  1923,  ii,  891 ;  Severy, 
A.,  1923,  i,  415 ;  Pfyl  and  Samter,  A.,  1924,  ii,  276). — No  appreciable 
amount  of  zinc  is  lost  on  incineration  at  450°  of  various  organic 
materials  containing  a  small  amount  of  the  metal,  its  oxide,  chloride, 
sulphate,  or  acetate.  Methods  are  described  for  the  determination 
of  zinc  in  starch,  flour,  filter-paper,  faeces,  blood,  muscle,  urine, 
and  vinegar,  by  nephelometric  comparison  of  the  ferrocyanide. 

L.  F.  H. 

Comparative  Determination  of  Phosphate-,  Calcium-,  and 
Magnesium-content  of  the  Tibia  of  Rats  and  Guinea-pigs. 

H.  von  Eller  and  P.  Johansson  ( Z .  'physiol.  Chem.,  1925,  148, 
207 — 210). — The  Ca  :  P04  ratio  for  the  dried  bone  substance  of 
young  rats  (tibia)  which  had  been  fed  on  a  mixed  diet  is  0-714 
and  of  guinea-pigs  (tibia  and  fibula)  0-66.  P.  W.  C. 

Placental  Transmission.  III.  Amino-acids,  Non-protein 
Nitrogen,  Urea,  and  Uric  Acid  in  Foetal  and  Maternal  Whole 
Blood,  Plasma,  and  Corpuscles.  E.  D.  Plass  and  C.  W. 
Matthew  (Bull.  Johns  Hopkins  Hosp.,  1925,  36,  393 — 402). — The 
amino-acids,  total  non-protein  nitrogen,  and  occasionally  uric 
acid,  but  not  urea,  are  higher  in  normal  foetal  than  in  maternal 
whole  blood  and  plasma.  The  amino-acids  do  not  pass  the  placenta 
by  simple  diffusion.  Chemical  Abstracts. 

Hydrogen-ion  Concentration  in  the  Gut  of  certain  Lamelli- 
branchs  and  Gastropods.  C.  M.  Yonge  (J.  Marine  Biol. 
Assoc.,  1925,  13,  938 — 952). — In  the  Lamellibranchs  and  in  certain 
Gastropods  ( e.g .,  Crepidula)  the  acidity  of  the  gut  has  its  origin 
in  the  style,  which  is  soluble  at  a  of  5  or  more.  Normally  the 
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style  is  regenerated  by  the  style-bearing  tissues,  but  in  abnormal 
conditions  the  style  may  be  completely  dissolved  away.  The 
average  ps  range  is  given  for  different  parts  of  the  gut  of  Pecten 
maximus,  Mya  arenaria,  Ensis  siliqua,  and  five  representative 
Gastropods.  The  stomach  and  digestive  gland  are  usually  the 
most  acid  (pH  4 — 5).  P.  E. 

Colostrum.  J.  Hollen  ( Deut .  tierarztl.  Woch.,  1925,  33, 
386 — 387  ;  from  Chem.  Zentr.,  1925,  ii,  665 — 666). — The  colour, 
odour,  and  taste  of  the  milk  were  abnormal  only  during  the  first 

2  days  after  calving.  The  first  day’s  colostrum  coagulated  after 

3  mins.5  heating  at  70° ;  that  of  the  second  day  did  not  coagulate 
even  on  long  heating.  The  density  fell  to  normal  after  4  days. 
The  ash  of  the  colostrum  differed  considerably  from  that  of  normal 
milk,  particularly  in  its  high  phosphorus  content,  which  had  not 
returned  to  normal  on  the  sixth  day,  when  the  calcium  and  potassium 
contents  had  already  increased,  whilst  that  of  sodium  had  decreased. 

G.  W.  R. 

Value  of  the  Sodium  Nitroprusside  Test  for  the  Detection 
and  Determination  of  the  Total  Acetone  in  Urine  and  certain 
other  Body  Fluids.  N.  O.  Engfeldt  ( Biochem .  Z.,  1925,  159, 
257 — 275). — The  limiting  concentrations  in  Legal’s  test  are  for 
acetoacetic  acid  6  mg.  per  litre  and  for  acetone  100  mg.  per  litre. 
The  limiting  concentrations  in  Rothera’s  test  are  for  acetoacetic 
acid  1  mg.  per  litre  and  for  acetone  100  mg.  per  litre.  Both  tests 
may  be  carried  out  directly  on  urine.  Rothera’s  test  is  applic¬ 
able,  within  certain  limits,  to  the  detection  of  abnormal  acetone 
contents  of  the  blood.  The  limiting  values  are  for  acetoacetic  acid 
10  mg.  and  for  total  acetone  20  mg.  per  litre.  An  approximate 
method  is  outlined  for  the  colorimetric  determination  of  the  total 
acetone  of  urine.  P.  W.  C. 

Acidosis.  XXI.  Colorimetric  Determination  of  p h  of 
Urine.  A.  B.  Hastings,  J.  Sendroy,  jun.,  and  W.  Robson 
(J.  Biol.  Chem.,  1925,  65,  381 — 392). — The  apparent  dissociation 
constants  of  phenol-red,  bromocresol-purple,  and  bromocresol- 
green  have  been  determined  colorimetrically,  the  values  agreeing 
with  those  found  by  previous  workers ;  chlorophenol-red  has 
pkx  6-02  at  20°  and  5-93  at  38°.  Using  one  or  other  of  these  in¬ 
dicators,  the  bicolour  method  of  Hastings  and  Sendroy  (A.,  1924, 
ii,  869)  has  been  applied  to  the  determination  of  the  p^  of  urine. 
The  error  of  the  method  is  0T  pn.  C.  R.  H. 

Determination  of  Iodides  in  Urine.  R.  von  Bod6  ( Biochem . 
Z.,  1925,  160,  386 — 389). — The  halides  are  precipitated  with  silver 
nitrate  and  the  iodide  is  converted  into  iodic  acid  by  Winkler’s 
method.  E.  C.  S. 

New  Oxalate  from  Human  Urine.  W.  O.  Moor  ( Biochem .  Z., 
1925,  159,  245 — 246). — A  simplification  of  the  author’s  method  of 
obtaining  a  new  oxalate  from  urine  (cf.  A.,  1924,  i,  1134). 

P.  W.  C. 
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Reagent  for  Determination  of  Sugar  in  Urine.  J.  B. 

Sumner  (J.  Biol.  Ghem.,  1925,  65,  393— 395).— The  author’s 
dinitrosalicylic  acid  reagent  (this  vol.,  i,  186)  has  been  modified  by 
the  addition  to  it  of  phenol  and  sodium  hydrogen  sulphite,  which, 
it  is  claimed,  make  it  more  specific  for  reducing  sugars.  C.  R.  H. 

Urinary  Calculus.  E.  G.  Randall  ( Hahnemannian  Monthly, 
1925,  60,  420 — 427). — The  calculi  contained  practically  no  organic 
matter,  being  composed  of  iron,  calcium,  phosphates,  silicates,  and 
a  trace  of  sulphates.  Triple  phosphate  and  oxalates  were  absent. 

Chemical  Abstracts. 

Plasma  Proteins  in  Relation  to  Blood  Hydration.  I. 

J.  P.  Peters,  A.  J.  Eisenman,  and  H.  A.  Bulger  (J.  Clin.  Invest., 
1925,  1,  435 — 450). — Changes  in  plasma  volume,  as  produced  by 
oxalating  the  blood,  varying  the  carbon  dioxide  and  oxygen  tension, 
venous  stasis,  exercise,  hydrsemia,  etc.,  are  reflected  fairly  closely 
in  the  concentration  of  plasma  proteins.  When  blood  is  drawn 
under  standard  conditions  in  a  normal  individual,  the  plasma 
protein  level  is  quite  constant  over  a  period  of  2  years.  Normal 
plasma  proteins  were  found  in  patients  with  arteriosclerosis  and 
hypertension,  severe  acute  infections,  disease  of  the  liver,  and  in 
some  cases  of  severe  anaemia.  Chemical  Abstracts. 

High  Blood-sugar  with  Absence  of  Sugar  in  the  Urine  in 
Diabetes  treated  with  Insulin.  R.  H.  Major  and  R.  C.  Davis 
(J.  Amer.  Med.  Assoc.,  1925,  84,  1798). — The  sugar  in  the  blood 
ranged  from  196  to  425  mg.  per  100  c.c.,  usually  above  300  mg.; 
sugar  was  absent  from  the  urine.  Chemical  Abstracts. 

Excretion  of  certain  Nitrogenous  Substances  in  the  Urine 
in  the  Course  of  Experimental  Nephritis.  J.  Mosonyi 
( Magyar  Orvosi  Archivum,  1925,  26,  244 — 247). — A  dog  poisoned 
with  uranium  showed  a  diminution  in  the  excretion  of  carbamide, 
preformed  ammonia,  and  creatinine.  After  regeneration  of  the 
kidney  the  excretion  of  creatinine  reaches  its  normal  amount  much 
later  than  the  other  substances.  The  increase  of  nitrogen  excretion, 
elsewhere  stated  to  occur  in  the  course  of  uranium-nephritis,  could 
not  be  confirmed.  Chemical  Abstracts. 

Excretion  of  Organic  Acids  after  Pneumonia.  S.  W. 

Clausen  (Arch.  Int.  Med.,  1925,  35,  571— 575).— During  the 
period  of  resolution  after  pneumonia  in  children,  large  amounts  of 
organic  acids,  most  of  which  were  insoluble  in  ethyl  ether,  were 
excreted  in  the  urine.  Chemical  Abstracts. 

Thyroxin  and  Tryptophan  Content  of  the  Diseased  Thyroid 
Gland,  and  the  Iodine  Compounds  in  Desiccated  Thyroid. 

J.  F.  Weir  (Amer.  J.  Med.  Sci.,  1925,  169,  860 — 865). — In  the 
normal  gland,  the  iodine  stable  towards  sodium  hydroxide  (thyroxin) 
is  about  50%  of  the  total  iodine  ;  in  exophthalmic  goitre,  the  total 
is  subnormal  and  the  thyroxin  much  reduced.  Clinical  improve¬ 
ment  on  administration  of  Lugol’s  solution  is  paralleled  by  increase 
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in  both  total  iodine  and  thyroxin.  The  iodine  which  is  soluble  in 
acid  after  the  gland  has  been  digested  with  sodium  hydroxide  is 
organically  combined.  Tryptophan  is  present  in  the  thyroid 
(average  3%).  Chemical  Abstracts. 

Toxaemias  of  Pregnancy.  H.  J.  Stander,  E.  E.  Duncan, 
and  W.  E.  Sisson  (Bull.  Johns  Hopkins  Hosp.,  1925, 36, 411 — 427). — - 
In  normal  pregnancy  there  is  a  slight  decrease  in  the  non-protein 
and  urea  nitrogen  of  the  blood,  and  the  carbon  dioxide  combining 
power  is  lower.  Variations  from  the  normal  values  associated  with 
nephritic  and  pre-eclamptic  toxaemia  and  with  eclampsia  are 
described.  Results  obtained  with  eclampsia  suggest  an  association 
between  carbohydrate  and  phosphorus  metabolism. 

Chemical  Abstracts. 

Calcium  Content  of  Blood  of  Normal  and  Tuberculous 
Subjects.  P.  P.  Matz  (Amer.  Rev.  Tuberculosis,  1925,  11,  250 — 
274). — The  serum  of  normal  subjects  contains  9 — 12  mg.  (average 
10-28  mg.)  of  calcium  per  100  c.c.,  and  there  is  little  variation  in 
all  stages  of  pulmonary  tuberculosis.  Calcium  metabolism  and  the 
concentration  of  calcium  in  the  blood  are  normally  increased  by 
simultaneous  ingestion  of  cod-liver  oil.  Experiments  on  the 
relation  between  calcium  ingestion,  blood  calcium  concentration, 
and  coagulation  time  are  described.  Chemical  Abstracts. 

Metabolic  Differences,  following  X-Radiation,  between 
Normal  Rats  and  Rats  Immune  to  Jensen's  Rat  Sarcoma. 

E.  C.  Dodds,  W.  Lawson,  and  J.  C.  Mottram  ( Biochem .  J.,  1925, 
19,  750 — 752). — The  exposure  of  rats,  previously  inoculated  with 
Jensen's  rat  sarcoma  and  in  which  no  tumour  results,  to  X-radiation 
causes  an  immediate  fall  in  the  blood-urea  content  from  a  normal 
value  of  about  35  mg.  per  100  cc.  to  about  14  mg.  per  100  c.c. 

s.  s.  z. 

Carbohydrate  Metabolism  of  Tumours.  II.  Changes  in 
Sugar,  Lactic  Acid,  and  Carbon  Dioxide  Combining  Power 
of  Blood  Passing  through  a  Tumour.  C.  F.  Cori  and  G.  T. 
Cori  (J.  Biol.  Chern.,  1925,  65,  397 — 405). — In  cases  of  chicken 
sarcoma  and  one  case  of  human  sarcoma  the  venous  blood  leaving 
the  tumour  tissue  contained  less  dextrose,  more  lactic  acid,  and  had 
a  lower  combining  power  for  carbon  dioxide  than  the  blood  from  the 
normal  tissues.  C.  R.  H. 

Lactic  Acid  Formation  in  Growths.  O.  Warburg  (Bio¬ 
chem.  Z.,  1925,  160,  307 — 311). — Jensen  rat  sarcoma  yielded  15-4% 
of  its  dry  weight  of  lactic  acid  under  anaerobic  conditions.  Peyton 
Rous  chicken  sarcoma  yielded  12%  anaerobically,  8%  aerobically. 
The  metabolism  of  these  growths  is  therefore  identical  with  spon¬ 
taneous  human  carcinomata  and  sarcomata  and  the  Jobling  rat 
carcinoma  (cf.  Biochem.  Z.,  1924,  152,  51,  309).  E.  C.  S. 

Electrical  Charges  of  Living  Cells.  L.  V.  Heilbrunn 
(Science,  1925,  61,  236 — 237). — The  observation  that  aluminium 
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and  cerium  ions  have  a  greater  effect  than  calcium  or  magnesium 
ions  in  liquefying  the  protoplasm  in  the  interior  of  a  cell  supports 
the  conclusion  (Heilbrunn,  Amer.  J.  Physiol.,  1923,  64,  481)  that 
the  particles  in  the  interior  of  living  cells  bear  a  positive  charge, 
whereas  those  on  the  surface  bear  a  negative  charge.  The  negative 
surface  charge  of  living  cells  is  ascribed  to  the  assumed  more  ready 
diffusion  of  hydrogen  carbonate  and  carbonate  ions  than  of  hydrogen 
ions  through  the  surface  membranes.  A.  A.  E. 

Natural  Synthesis  of  Amino-acids  and  its  Experimental 
Reproduction.  F.  Knoop  and  H.  Oesterlin  (Z.  physiol.  Chem., 
1925,  148,  294 — 315). — A  new  type  of  synthesis  of  amino-acids 
claimed  to  be  similar  to  that  in  vivo  is  carried  out  by  catalytic 
hydrogenation  of  a  mixture  of  keto-acid  and  ammonia,  the  yield 
being  66%  of  theory.  The  following  compounds  were  used  :  a-keto- 
butyric,  trimethylpyruvic,  oxalacetic,  a-ketoglutaric,  lsevulic, 
phenylglyoxylic,  phenylpyruvic,  phenyl- a-ketobutyric,  benzoyl- 
acetic,  benzoylpropionic  acids  and  ethyl  acetoacetate.  Since  the 
fixation  of  nitrogen  is  only  brought  about  by  ammonia  and  methyl- 
amine,  but  not  by  dimethylamine,  the  mixture  probably  reacts  as 
an  imino-acid,  hydrogen  being  added  at  the  double  linking.  (3-  and 
y-Keto-acids  form  little  or  no  amino-acid,  and  in  several  cases  where 
amino-acid  formation  was  difficult,  hydroxy-acids  were  formed 
instead.  The  great  ease  of  reaction  of  a-keto-acids  suggests  that  this 
may  be  the  course  of  the  biological  synthesis.  Since  the  reaction  is 
reversible,  even  though  the  amino-acid  synthesis  in  vivo  be  only 
slight,  the  removal  of  the  ammonium  ion  is  necessary  before  the 
combustion  of  the  products  of  protein  breakdown  can  proceed  ;  this 
is  accomplished  by  its  conversion  into  carbamide.  P.  W.  C. 

Carbohydrate  Utilisation  by  the  Cell  and  Variations  in  the 
Nucleus  and  Nucleolus.  A.  Maige  ( Cellule ,  1925,  35,  325 — 340). 
— Sucrose,  maltose,  lactose,  dextrose,  laevulose,  galactose,  mannose, 
and  glycerol  are  foodstuffs  for  the  cells  of  the  bean,  whilst  mannitol 
is  probably  not  assimilable.  The  physiological  utilisation,  or  non¬ 
utilisation  of  a  carbohydrate  is  revealed  by  the  changes  which  take 
place  in  nuclear  and  nucleolar  material.  In  plants  which  form 
starch  readily  the  changes  can  be  most  readily  followed  by  variations 
in  the  nucleolus ;  where  it  is  formed  with  difficulty  changes  in  the 
nucleus  are  most  readily  detected.  The  changes  which  take  place 
occur  immediately  after  the  penetration  of  the  foodstuff ;  thus  the 
cytophysiological  method  is  quicker  and  more  direct  than  the 
ordinary  physiological  method  of  determining  the  influence  of  food¬ 
stuffs  on  cellular  changes.  Chemical  Abstracts. 

Mechanism  of  Carbohydrate  Utilisation.  A.  L.  Raymond 
( Proc .  Nat.  Acad.  Sci.,  1925,  11,  622 — 624). — A  mechanism  of  the 
process  of  alcoholic  fermentation  as  carried  out  by  enzymes  is 
suggested.  It  is  assumed  that  as  a  first  step  the  hexose  reacts 
with  inorganic  phosphate  to  form  a  hexose  monophosphate,  wrhich 
facilitates  the  cleavage  of  the  hexose  molecule  into  twro  triose 
groups,  one  of  which  contains  all  the  phosphorus.  Then  the  phos- 
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phorus-containing  portion  is  condensed  to  a  hexose  diphosphate, 
whilst  the  other,  which  is  assumed  to  be  a  reactive  triose  not  identical 
with  any  of  the  known  triose  isomerides,  is  transformed  to  alcohol 
and  carbon  dioxide.  Finally,  hydrolysis  of  the  diphosphate  regener¬ 
ates  the  hexose  and  phosphate.  The  mechanism  of  the  transform¬ 
ation  of  the  reactive  triose  is  assumed  to  follow  the  course  : 

2(C3H603)=CH3-C0-C02H+CH2(0H)-CH(0H)-CH2-0H; 
CH3-C0*C02H=CH3-CH0+ C02 ; 
(C3H603)-fCH3-CH0=CH3-C0-C02H+CH3-CH2-0H. 

The  mechanism  of  the  animal  metabolism  of  carbohydrates 
is  suggested  as  following  the  same  steps  as  the  above  up  to  the 
cleavage  of  the  hexose  monophosphate,  when  in  the  presence 
of  sufficient  oxygen  the  reactive  triose  is  oxidised.  In  a  deficient 
oxygen  supply,  lactic  acid  is  produced  by  isomerisation.  It 
follows  that  lactacidogen  is  the  hexose  monophosphate,  and  not 
the  diphosphate.  The  triose  phosphate  is  not  available  to  the 
organism  until  it  is  reconverted  into  the  phosphorus-free  hexose. 
It  is  suggested  that  glycogen  is  an  intermediate  in  this  process  and 
that  this  is  the  main  source  of  that  material  in  the  animal  body. 

A.  E.  M. 

Carbohydrate  Metabolism.  II.  Mutarotation  of  (3-Glucose. 
III.  Nature  of  the  Dextrose  of  the  Blood  of  Normal  Indi¬ 
viduals.  IV.  Nature  of  the  Dextrose  of  the  Blood  of  Patients 
with  Diabetes  Mellitus  and  with  Benign  Glycosuria.  V. 
Form  of  Dextrose  in  Body  Fluids.  C.  Lundsgaard  and  S.  A. 
Holboll  (./.  Biol.  Chem.,  1925,  65,  305—322,  323—342,  343—362, 
363 — 369). — II.  In  neutral  aqueous  solution  the  mutarotation  of 
(3-glucose  is  complete  within  3  hrs. ;  the  process  is  unaffected  by 
changes  in  reaction  between  pB  4-0  and  7-0,  is  more  rapid  at  -pB  4-0 
or  less,  and  is  practically  instantaneous  at  ps  9-0  and  above.  A 
comparison  of  the  very  slow  rate  of  mutarotation  of  the  altered 
form  of  dextrose  produced  by  the  action  of  insulin  and  muscle-tissue 
(cf.  this  vol.  i,  208)  with  that  determined  for  (3-glucose  indicates 
that  the  two  substances  cannot  be  identical;  the  possibility  of  a 
stabilising  effect  on  (3-glucose  by  insulin  and  inactivated  muscle  is 
excluded  by  the  fact  that  addition  of  these  substances  to  solutions 
of  (3 -glucose  is  without  effect  on  the  mutarotation  of  the  latter. 
It  is  therefore  concluded  that  the  action  of  insulin  and  muscle- 
tissue  on  dextrose  is  to  produce  a  more  reactive  form,  designated 
“  new- glucose,”  and  it  is  suggested  that  this  may  be  the  aldehydic 
form  of  dextrose  rather  than  the  y-glucose  suggested  by  Winter  and 
Smith  (A.,  1923,  i,  513). 

III.  Comparisons  were  made  of  the  optical  rotation  of  the 
dialysate  from  normal  blood  with  the  concentration  of  dextrose  as 
determined  by  a  reduction  method.  The  values  of  [a]D  found  were 
from  15*9°  to  42-2° ;  on  long  keeping,  the  normal  specific  rotation 
of  dextrose  was  regained;  normal  blood  therefore  contains  “  new- 
glucose,”  and  the  observation  of  values  for  [a]D  below  19°  is  further 
direct  evidence  that  “  new-glucose  ”  is  not  identical  with  (3-glucose. 

IV.  Extension  of  the  above  observations  to  diabetic  patients 
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showed  that  the  specific  rotation  of  the  dextrose  of  the  blood  was 
in  close  agreement  with  that  of  ordinary  dextrose,  but  that  the 
value  of  [a]D  fell  after  administration  of  insulin;  “  new-glucose 
is  therefore  absent  from,  or  reduced  in  amount  in,  the  blood  of 
diabetics ;  patients  with  benign  glycosuria  showed  similar  results 
to  those  obtained  in  normal  cases.  In  all  cases  where  “  new-glucose  ” 
could  be  demonstrated,  the  concentration  of  sugar  was  less  in  the 
venous  than  in  the  arterial  blood;  this  was  not  so  in  those  cases 
where  there  was  no  “  new-glucose,”  which  indicates  that  it  is  the 
latter  form  of  dextrose  which  is  utilised  by  the  tissues. 

V.  Direct  polarimetric  examination  of  cerebrospinal  fluid, 
oedema  fluid,  and  pleural  fluid  from  patients  with  normal  carbo¬ 
hydrate  metabolism  indicates  the  presence  in  all  cases  of  “  new- 
glucose  ’  ’ ;  the  concentrations  observed  were  somewhat  greater  than 
in  the  blood,  which  is  probably  due  to  partial  mutarotation  having 
taken  place  during  the  dialysis  of  the  latter.  C.  R.  H. 

Glycogen  and  Cerebroside  Metabolism  of  the  Central 
Nervous  System.  H.  Winterstein  and  E.  Hirschberg  (Bio- 
diem.  Z .,  1925, 159,  351 — 369). — The  glycogen  and  cerebroside  sugar 
content  of  the  central  nervous  system  of  the  frog  reaches  its  maximum 
in  the  winter  months  and  falls  to  a  minimum  in  summer.  The  total 
carbohydrate  compounds  rapidly  diminish  when  the  isolated  organ 
is  kept  in  oxygenated  physiological  saline,  but  lack  of  oxygen,  or 
narcosis  with  urethane,  checks  this  decrease.  Electrical  stimulation 
of  the  brain  also  hinders  the  decrease  in  glycogen  content.  Insulin 
in  large  quantities  diminishes  the  glycogen  and  cerebroside,  but  in 
smaller  concentrations,  particularly  when  the  brain  is  at  the  same 
time  electrically  stimulated  in  presence  of  added  dextrose,  increases 
markedly  the  amount  of  both  glycogen  and  cerebroside  sugar. 

These  effects  are  due  to  a  disturbance  of  the  normal  equilibrium 
in  the  brain  between  synthesis  and  hydrolysis  of  glycogen  and 
cerebrosides.  H.  D.  K. 

Brain  Metabolism.  II.  Carbohydrate  Metabolism.  E.  G. 
Holmes  and  B.  E.  Holmes  ( Biochem .  J '.,  1925,  19,  836 — 839). — 
The  lactic  acid  content  of  the  brain  does  not  begin  to  fall  until 
the  blood-sugar  has  dropped  considerably  after  the  administration 
of  insulin.  At  the  convulsive  or  pre-eonvulsive  stage,  the  lactic 
acid  content  is  very  small.  It  is  assumed  that  this  fall  is  due  to 
fall  in  the  blood- sugar  level  and  the  consequent  shortage  of  dextrose 
in  the  brain.  S.  S.  Z. 

Relation  between  the  Pancreas  and  the  Carbohydrate  Meta¬ 
bolism  of  Muscle.  II.  Antiglyoxalase  and  Glyoxalase. 

D.  L.  Foster  ( Biochem .  J.,  1925,  19,  757 — 767). — The  factor  found 
in  the  pancreas  (A.,  1924,  i,  897)  which  inhibits  the  production  of 
lactic  acid  by  chopped  muscle  in  vitro  is  not  antiglyoxalose.  The 
“  antiglyoxalase  ”  action  of  pancreatic  preparations  is  not  due  to 
its  inhibitory  action  on  the  enzyme,  but  to  the  fact  that  the  prepar¬ 
ations  contain  something  capable  of  changing  phenylglyoxal  into  a 
highly  coloured  substance  which  cannot  give  rise  to  mandelic  acid. 
Rabbit  muscle  does  not  contain  glyoxalase.  S.  S.  Z. 


i.  1496 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Hexoses  Taking  Part  in  Carbohydrate  Metabolism.  H. 

von  Euler  and  It.  Nilsson  ( Z .  'physiol.  Ghem.,  1925, 148,  211 — 217). 
— The  hexose  obtained  by  treating  a  solution  of  glycogen  with  malt 
amylase  in  presence  of  top  yeast,  ferments  more  rapidly  than  either 
dextrose  or  a-  or  (3-glucose.  It  is  suggested  that  glycogen  is  synthesised 
from  the  stable  forms,  a-  and  (3-glucose  (via  zymophosphate),  but  on 
hydrolysis  it  breaks  down  into  the  more  labile  form,  a-  and  (3- 
bioglucose  (y-glucose).  P.  W.  C. 

Physiology  of  the  Liver.  X.  Uric  Acid  following  Total 
Removal  of  the  Liver.  J.  L.  Bollmann,  F.  C.  Mann,  and  T.  B. 
Magath  (Artier.  J.  Physiol .,  1925,  72,  629 — 646). — Hepatectomy 
causes  an  increase  in  the  uric  acid  content  of  the  blood,  and  the 
appearance  of  large  quantities  of  uric  acid  in  the  urine  of  dogs. 
The  uric  acid  accumulated  in  the  body  of  hepateetomised  nephrecto- 
mised  dogs  is  of  the  same  magnitude  as  that  excreted  by  the  kidneys 
of  hepateetomised  dogs,  so  that  the  destruction  of  uric  acid  is  a 
function  of  the  liver.  A.  A.  E. 

Calorific  Value  and  Elementary  Analysis  of  Animal  Fats. 

W.  Krzywanek  ( Biochem .  Z.,  1925,  159,  507 — 509). — Using  the 
bomb  calorimeter,  the  calorific  value  of  the  body  fat  of  the  following 
animals  has  been  redetermined:  horse,  ox,  sheep,  pig,  dog.  Al¬ 
though  the  values  found  do  not  vary  very  appreciably  from  one 
animal  to  another,  it  is  considered  advisable  that  these  differences 
should  be  taken  into  account  in  metabolism  experiments. 

H.  D.  K. 

Reciprocal  Conversion  of  Creatine  and  Creatinine.  A. 

Hahn  and  H.  Fasold  (Z.  Biol.,  1925, 83,  283 — 288). — When  creatine 
is  injected  subcutaneously  into  rabbits,  by  far  the  greater  part  of 
it  is  utilised  metabolically,  since  it  can  only  be  accounted  for  in  its 
unchanged  form  in  very  small  quantities.  The  amount  of  creatinine 
excreted  is  not  increased  by  such  injections.  S.  S.  Z. 

Biological  Relationship  of  Arginine  to  Agmatine.  H. 

Muller  (Z.  Biol.,  1925,  83,  320 — 324). — Neither  by  putrefaction 
nor  by  parenteral  injection  of  arginine  into  rabbits  was  this 
substance  converted  into  agmatine  ;  7-5%  of  the  arginine  carbonate 
injected  was  found  unchanged  in  the  urine  a  short  time  after  the 
injection.  S.  S.  Z. 

Mercapturic  Acid  Synthesis  in  the  Dog.  K.  I.  Coombs  and 
T.  S.  Hele  (J.  Physiol.,  1925,  60,  Proc.  xii.). — In  the  formation  of 
fj-chlorophenylmercapturic  acid,  which  is  produced  in  the  dog  after 
administering  chlorobenzene,  p-chlorophenol  is  not  an  intermediate 
compound,  since  the  latter  does  not  lead  to  mercapturic  acid  synthesis 
in  the  dog.  Chemical  Abstracts. 

Biochemistry  of  the  Alkaline  Earths.  E.  Hodel  ( Helv .  Chim. 
Acta,  1925,  8,  514 — 518). — After  intravenous  injection  into  a 
rabbit  of  a  solution  of  calcium  and  strontium  salts  in  equimolecular 
proportions,  with  sodium  and  potassium  chlorides  to  diminish  the 
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toxic  effect,  analyses  were  made  to  determine  the  proportion  of 
calcium  to  strontium  in  the  blood,  the  urine,  and  various  organs. 
Calcium  was  found  to  be  in  excess  in  the  blood,  the  kidneys,  and  the 
spleen,  there  being  no  strontium  in  the  latter  organ.  The  two 
metals  were  in  unaltered  proportions  in  the  liver,  whilst  strontium 
was  in  excess  in  the  urine  and  the  skin.  The  body  thus  gets  rid  of 
the  more  poisonous  element  as  quickly  as  possible.  G.  M.  B. 

Transformation  of  Calcium  Oxalate  into  Calcium  Carbon¬ 
ate  in  Animal  Tissues.  M.  Loeper,  R.  Schulmann,  and  J. 
Tounet  ( Compt .  rend.  Soc.  Biol.,  1925,  92,  1024 — 1025;  from 
Chem.  Zentr.,  1925,  ii,  741). — Small  collodion  sacs  containing  calcium 
oxalate  were  introduced  into  the  peritoneum  and  muscles  of  guinea- 
pigs  and  rabbits.  After  11 — 60  days,  they  were  removed  and  the 
content  of  calcium  oxalate  and  calcium  carbonate  was  determined. 
In  the  peritoneum  11-8 — 12*7%,  in  the  muscles  7%,  and  in  the 
skin  0%  of  the  calcium  oxalate  had  been  converted  into  calcium 
carbonate.  G.  W.  R. 

Phosphorus  and  Calcium  Metabolism  in  an  Adult  Male. 

H.  Heinelt  ( Z .  ges.  exp.  Med.,  1925,  45,  616 — 627 ;  from  Chem. 
Zentr.,  1925,  ii,  740). — During  an  experimental  period  of  1  year, 
an  adult  male  had  a  positive  phosphorus  and  calcium  balance 
corresponding  with  more  than  10  g.  of  calcium  phosphate  and  6  g.  of 
calcium  carbonate.  Large  daily  and  appreciable  monthly  fluctu¬ 
ations  occurred.  From  52-4%  to  61*1%  of  the  total  excretion  was 
in  the  urine.  G.  W.  R. 

Effect  of  a  Calcium  Carbonate  Supplement  in  the  Diet  of 
Hens  on  the  Weight,  Protein  Content,  and  Calcium  Content 
of  the  White  and  Yolk  of  their  Eggs.  G.  D.  Buckner,  J.  H. 
Martin,  and  A.  M.  Peter  ( Amer .  J.  Physiol.,  1925,  72,  458 — 463). — 
The  eggs  of  hens  given  calcium  carbonate  in  addition  to  a  maize- 
wheat-buttermilk  diet,  with  green  food  and  siliceous  gravel,  were 
greater  in  number  or  had  a  greater  total  content  than  when  calcium 
carbonate  was  not  given,  but  the  calcium  and  protein  concentration 
in  the  white  and  yolk  was  not  affected.  A.  A.  E. 

Mode  of  Transference  of  Calcium  from  the  Shell  of  the  Hen’s 
Egg  to  the  Embryo  during  Incubation.  G.  D.  Buckner,  J.  H. 
Martin,  and  A.  M.  Peter  (Amer.  J.  Physiol.,  1925,  72,  253 — 255). 
— An  aqueous  solution  of  carbon  dioxide  can  pass  through  egg-shell 
membranes  and  dissolve  calcium,  calcium  hydrogen  carbonate 
subsequently  diffusing  back  through  the  membranes.  It  is  in¬ 
ferred  that  during  the  first  9  days  of  incubation  such  a  solution  is 
produced  and  calcium  thus  made  available  for  the  metabolism  of  the 
embryo ;  after  the  ninth  day  the  shell  presumably  gives  up  calcium 
hydrogen  carbonate  to  the  blood-stream  as  it  discharges  carbon 
dioxide.  A.  A.  E. 

Phosphate  Metabolism.  I.  Hexosephosphatases  in 
Human  Organs  and  Body  Fluids.  F.  Demuth  ( Biochem .  Z., 
1925,  159,  415 — 423). — The  action  of  body-fluids  and  pulps  of 
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various  organs  made  12  hrs.  after  death  on  sodium  hexosediphosphate 
solution  at  varying  pa  has  been  followed.  All  the  organs  and  body- 
fluids  investigated,  with  the  exception  of  gastric  juice,  have  a  definite 
phosphatase  activity.  The  optimum  pa  for  this  action  varies  from 
one  organ  to  another.  Cerebrospinal  fluid  in  meningitis  contains 
phosphatase  in  much  greater  quantity  than  the  normal  fluid,  whilst 
the  blood-serum  of  children  with  florid  rickets  is  much  more  active 
than  that  of  healthy  children,  having  a  very  sharp  optimum  of 
phosphatase  activity  at  ps  7-9.  H.  D.  K. 

Mineral  Metabolism  of  Dairy  Cows  as  Affected  by  Distilled 
Water  and  Previous  Feeding.  C.  F.  Monroe  and  A.  E.  Perkins 
( J .  Dairy  Sci.,  1925,  8,  293 — 311). — Cows  fed  continually  on  a  winter 
ration  showed  a  negative  calcium  balance  less  than  half  of  that  shown 
by  cows  which  had  previously  been  allowed  pasture  in  the  summer ; 
similar  results  were  obtained  'with  nitrogen  (in  the  first  group  a 
negative  balance  of  an  average  of  3  g.,  and  in  the  second  group  a 
positive  balance  of  8  g.,  and  with  phosphorus  1  g.  positive  balance 
compared  with  4  g.  positive  balance),  whilst  no  difference  was  found 
between  the  two  groups  in  respect  to  the  magnesium  metabolism. 
The  type  of  water  used  had  no  apparent  effect  on  the  balances  of 
any  of  the  minerals  studied.  Chemical  Abstracts. 

Feeding  of  Goats  on  Ammonium  Acetate,  Urea,  and  Horn 
Meal  as  Protein  Substitute.  E.  Paasch  ( Biochem .  Z.,  1925, 160, 
333 — 385). — The  utilisation  of  urea,  ammonium  acetate,  and  horn 
meal  (“  ovagsolan  ”)  nitrogen  compared  with  that  of  protein 
(dried  yeast)  nitrogen  is  96-6%,  98-6%,  and  113-1%,  respectively. 
Ammonium  acetate  causes  an  increase  in  total  milk  output,  without 
affecting  its  composition.  Horn  meal  increases  output  but 
diminishes  the  fat  content.  Urea  diminishes  fat  content  without 
altering  the  volume.  Ammonium  acetate  and,  possibly,  horn  meal 
stimulate  the  mammary  gland,  the  former  causing  a  lowering  of 
the  positive  nitrogen  balance  compared  with  the  control  periods, 
whereas  urea  causes  an  increase  in  the  positive  nitrogen  balance, 
and  has  no  specific  action  on  the  mammary  gland.  E.  C.  S. 

Mineral  Metabolism  with  Dairy  Cattle.  Mineral  Equi¬ 
librium  after  Prolonged  Lactation.  H.  G.  Miller,  W.  W. 
Yates,  R.  C.  Jones,  and  P.  M.  Brandt  ( Amer .  J.  Physiol.,  1925,  72, 
647 — 654). — The  nitrogen,  sulphur,  phosphorus,  chlorine,  calcium, 
magnesium,  potassium,  and  sodium  balances  were  determined. 
Supplementing  the  basal  ration  with  bone  meal  caused  increased 
storage  of  calcium  and  phosphorus,  a  marked  increase  in  inorganic 
phosphate  content,  and  a  slight  increase  in  the  calcium  content  of 
the  blood  plasma ;  kale  caused  an  increased  calcium,  but  not 
phosphorus,  storage,  and  increased  calcium  in  the  plasma. 

A.  A.  E. 

Carbohydrates.  I.  Relative  Sweetness  of  Pure  Sugars. 

A.  Biester,  M.  W.  Wood,  and  C.  S.  Wahlin  (Amer.  J.  Physiol., 
1925,  73,  387 — 396). — The  relative  sweetness  of  sugars  is  expressed 
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numerically  as  follows  :  sucrose,  100 ;  Isevulose,  173-3 ;  dextrose, 
74-3;  xylose,  40-0;  maltose,  32-5  (?);  rhamnose,  32-5;  galactose, 
32-1;  raffinose,  22-6;  lactose,  16-0.  A.  A.  E. 

Carbohydrates.  II.  Relative  Sweetness  of  Invert-sugar. 

J.  J.  Wiliam  an,  C.  S.  Wahlin,  and  A.  Biester  ( Amer .  J.  Physiol., 
1925,  73,  397—400). — The  relative  sweetness  of  invert-sugar 
compared  with  sucrose  (100)  is  127-4  when  prepared  by  the  use^of 
invertase,  and  130-0  when  prepared  synthetically.  A.  A.  E. 

Kinetics  of  Colloidal  Processes  in  the  Stimulation  of 
Tissues.  P.  Lasarev  (Bull.  Acad.  Sci.  St.  Peiersbourg,  1919,  [6], 
1035 — 1038 ;  from  Ghem.  Zentr.,  1925,  ii,  658). — The  author  suggests 
that  stimuli  are  always  accompanied  by  changes  in  ionic  concentra¬ 
tion  which  effect  the  flocculation  of  protoplasmic  colloids. 

G.  W.  R. 

Glutathione.  Its  Influence  in  Oxidation  of  Fats  and 
Proteins.  F.  G.  Hopkins  ( Biochem .  J.,  1925,  19,  787—819).— 
In  acid  systems  (pB  3-0 — 4‘5)  reduced  glutathione  (G*SH)  promotes 
the  oxidation  of  emulsions  of  fatty  acids  (linolenic  and  linoleic) 
and  of  lecithin.  When  the  reaction  is  on  the  alkaline  side  (ps  7-4 — 
7-6),  oxidation  of  the  thiol  group  and  of  the  fatty  acids  takes  place 
simultaneously  with  equipartition  of  oxygen.  This  oxidation  is 
not  brought  about  by  the  minute  traces  of  iron  which  glutathione 
contains.  The  uptake  of  oxygen  by  the  glycerides  differs  from  that 
of  the  fatty  acids.  In  acid  systems  (ps  3-5 — 4-0),  there  is  a  lag, 
during  which  period  the  system  is  practically  inert,  before  the  oxygen 
uptake  becomes  manifest.  At  pB  7-4 — 7-6,  there  is  no  lag  period 
and  the  high  initial  velocity  falls  off  rapidly.  During  the  first 
stage  of  oxygen  uptake,  the  thiol  group  of  glutathione  is  oxidised 
without  oxidising  the  fat.  The  longer  the  induction  period  an  oil 
at  pB  3 — 4  shows,  the  higher  concentration  of  thiol  is  required  to 
establish  an  active  system  at  pK  7-6. 

Glutathione  also  promotes  oxidation  of  certain  pure  proteins  in 
neutral  and  faintly  alkaline  but  not  in  acid  (pB  3-0 — 4-5)  media. 
Oxidation  proceeds  when  the  protein  is  in  solid  phase,  and  only 
when  it  shows  the  presence  of  the  thiol  group  (nitroprusside  reaction). 
This  group,  although  resistant  to  oxidation  by  molecular  oxygen, 
is  oxidised  when  in  contact  with  a  solution  of  the  disulphide  form  of 
glutathione,  which  in  its  turn  is  reduced.  Other  thiol  compounds 
can  replace  glutathione  and  the  oxidation  can  also  be  effected  under 
anaerobic  conditions.  The  mutual  oxidation  and  reduction  occur 
as  reversible  processes,  and  equilibria  are  established  between  sulphur 
groupings  in  the  solid  phase  and  sulphur  groups  in  solution .  Evidence 
is  produced  that  it  is  not  a  reversible  adsorption  process.  When  the 
protein  thiol  groups  are  oxidised,  the  total  oxygen  uptake  is  ten  times 
the  oxygen  equivalent  of  the  thiol  group.  On  reducing  the  thiol  group 
of  the  protein  by  means  of  the  disulphide  again,  oxygen  in  excess  of 
the  oxygen  equivalent  of  the  thiol  group  is  once  more  taken  up,  and 
this  can  be  repeated  successively  until  the  protein  finally  takes  up 
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at  least  10  c.c.  per  g.  Certain  proteins,  of  which  blood-serum  is  an 
example,  will  not  undergo  oxidation  in  their  native  state,  but  will 
do  so  after  denaturation.  S.  S.  Z. 

Clinical  Experiments  with  Phloridzin.  L.  Dunner  and  M. 
Mecklenburg  (Z.  ges.  exp.  Med.,  1925,  45,  518 — 525;  from 
Chem.  Zentr.,  1925,  ii,  665). — Both  pituitary  and  thyroid  extracts 
in  subliminal  doses  produced  glycosuria.  Injection  of  sodium 
dihydrogen  phosphate  or  of  sodium  monohydrogen  phosphate 
decreased  phloridzin  glycosuria.  G.  W.  R. 

Action  of  Sodium  and  Calcium  Ions  on  Frog’s  Heart.  E. 

Holzlohner  (Z.  Biol.,  1925,  83,  107 — 119). — The  observations  of 
Sakai  (Z.  Biol.,  1913,  62,  295  ;  1914,  64,  505),  demonstrating  the 
uncompensated  action  of  calcium  ions  in  perfusing  solutions  poor 
in  sodium  salts,  are  confirmed.  The  action  is  largely  independent 
of  the  pa.  H.  P.  M. 

Action  of  Bismuth  on  the  Red  Blood-corpuscle.  A.  Simon 
( Biochem .  Z.,  1925,  159,  424 — 431). — In  very  small  quantities, 
bismuth  (potassium  bismuth  tartrate  or  ammonium  bismuth 
citrate)  has  no  effect  on  the  red  blood-corpuscle.  In  slightly 
higher  concentrations,  it  brings  about  increased  resistance  of  the 
corpuscle  to  haemolytic  agents.  If  the  concentration  of  bismuth 
is  raised  still  further,  there  is  a  diminution  in  the  resistance  of  the 
corpuscle.  Bismuth  may  be  of  value  in  the  treatment  of  pernicious 
anaemia.  H.  D.  K. 

Determination  of  Small  Quantities  of  Arsenic  in  Animal 
Organs.  E.  Pribyl  ( Biochem .  Z.,  1925,  159,  276 — 279). — The 
Marsh  test  may  be  replaced  by  the  Reinsch  test  if  a  standard  scale 
of  arsenic  coatings  on  copper  strips  is  first  prepared.  The  separated 
arsenic  may  be  dissolved  in  N /10-iodine,  decolorised  with  thiosulphate, 
and  used  directly  for  the  Marsh  test.  P.  W.  C. 

Antiseptic  Action  of  Cupric  Chloride  in  Solvents  of  Different 
Dielectric  Constants.  N.  Klissiunis  ( Biochem .  Z.,  1925,  159, 
107 — 109). — Cupric  chloride  has  no  antiseptic  action  when  dissolved 
in  *soamyl,  propyl,  and  isopropyl  alcohols,  and  acetone,  but  in  ethyl 
and  methyl  alcohols,  glycol,  and  water  antiseptic  action  is 
manifested.  E.  C.  S. 

Adsorption  of  Poisons  by  Charcoal.  II.  E.  Dingemanse 
and  E.  Laqueur  ( Biochem .  Z.,  1925,  160,  407 — 416;  cf.  this  vol.,  i, 
736). — The  authors  have  compared  the  efficiency  of  a  number  of 
commercial  charcoals  with  respect  to  the  adsorption  of  mercuric 
chloride,  morphine,  strychnine,  oxalic  acid,  and  methylene-blue. 
[Cf.  B.,  Dec.  24th.]  The  methylene-blue  method  of  determining  the 
efficiency  of  a  charcoal  is  more  accurate  in  the  Joachimoglu  modi¬ 
fication  (A.,  1917,  ii,  42)  than  the  Wiechowski  ( Ther .  Gegenw., 
1922,  24,  129).  Acidification  with  dry  hydrogen  chloride  increases 
the  adsorption  of  morphine  hydrochloride.  The  adsorption  of  sodium 
oxalate  and  potassium  cyanide  by  the  most  efficient  charcoal  was 
very  slight.  E.  C.  S. 
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Action  of  Santonin  on  Blood-sugar.  A.  Stasiak  ( Biochem ,  Z., 
1925,  160,  298 — 306). — Repeated  administration  to  rabbits  per  os  of 
“Natrium  santoninicum  cryst.”  in  doses  of  0-20 — 0-40  g.  results  in 
bypoglycaemia,  hypotonia,  and  slight  paresis  of  the  hind  limbs, 
followed  by  fall  of  body  temperature  and  clonic  convulsions. 
Temporary  recovery  is  effected  by  application  of  heat  and  injection 
of  dextrose,  but  death  finally  ensues.  The  liver  histologically  shows 
degenerative  changes.  The  primary  action  of  santonin  is  directed 
against  the  liver,  the  nervous  effects  being  subsidiary.  E.  C.  S. 

Toxicity  of  Saponins  and  Detoxication  by  Cholesterol. 

L.  Koeler  and  W.  Schretka  ( Biochem .  Z.,  1925,  159,  327 — 336). — 
Eleven  saponins  were  administered  to  white  mice  either  orally  or  by 
intravenous  or  subcutaneous  injection.  White  mice  appear  to 
tolerate  higher  doses  per  kg.  body- weight  than  other  mammals 
previously  investigated.  Profuse  perspiration  and  inflammation  of 
the  eyes  occur  and  death  usually  several  days  after  administration. 
The  lethal  dose  by  oral  administration  is  3 — 300  times  the  intraven¬ 
ous  dose.  The  three  saponins  which,  in  vitro ,  are  most  powerfully 
haemolytic,  viz.,  digitonin,  primulic  acid,  and  gypsophila  saponin, 
are  also  most  poisonous  when  injected  intravenously,  whereas 
guaiacum  and  horse-chestnut  saponins,  which  are  only  faintly 
haemolytic  in  vitro,  are  also  only  slightly  toxic.  The  amount  of 
cholesterol  (in  acetone  solution)  necessary  to  render  the  saponins 
inactive  is  ascertained  quantitatively.  Sapotoxin  requires  most 
cholesterol,  primulic  acids  and  digitonin  less,  and  the  horse-chest¬ 
nut  and  guaiacum  saponins  least.  A  direct  proportionality  between 
the  action  of  cholesterol  and  the  toxicity  of  the  saponin  does  not 
seem  to  exist.  P.  W.  C. 

Standardisation  of  certain  Glucosides  which  Affect  the 
Heart,  by  Oral  Administration  to  Frogs.  L.  Lendjle  (Arch, 
exp.  Path.  Pharm.,  1925,  109,  35 — 49). — Different  values  were 
found  for  the  lethal  doses  of  digitalin  and  allied  substances,  accord¬ 
ing  as  the  drug  was  given  subcutaneously  or  per  os.  The  difference 
was  considerable  for  strophanthin  and  digitalin  (lethal  dose  20 — 40 
times  greater  per  os),  but  much  smaller  for  digitoxin,  scillitoxin, 
and  the  gitalin  fraction  (“  verodigen  ”)  (1 — 3  times  greater).  Con- 
vallamarin  appeared  to  be  intermediate  (13  times  greater).  The 
lethal  doses  per  os  were:  strophanthin,  0-04;  scillitoxin,  0-15; 
digitalin  (in  water),  0*45;  digitoxin  (in  40%  alcohol),  0-01 ;  “  vero¬ 
digen  ”  (in  5%  alcohol),  0-015;  convallamarin,  0*18  (expressed  in 
mg.  per  g.  of  frog).  It  made  no  appreciable  difference  whether  the 
drug  was  given  as  an  infusion  or  in  powdered  form.  P.  E. 

Salicylates.  XV.  Liberation  of  Salicyl  from  and  Excretion 
of  Salicyl  Salicylate.  XVI.  Liberation  of  Salicyl  from  and 
Excretion  of  Methyl  Salicylate,  with  a  Note  on  the  Irregular 
Toxicity  of  the  Ester  in  Man.  P.  J.  Hanzlik  and  N.  E.  Presho 
(J.  Pharm.  Exp.  Ther.,  1925,  26,  61 — 70,  71 — 81). — Salicyl  salicylate 
and  methyl  salicylate  are  relatively  stable  in  presence  of  buffer 
mixtures  ranging  from  pu  4-0  to  8-4  with  or  without  the  addition  of 
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;e  pancreatin  ”  or  bile.  When  administered  by  mouth,  63%  of  the 
salicyl  salicylate  taken  is  excreted  in  the  urine,  and  of  this  10% 
is  present  as  salicyl  salicylate  and  the  rest  as  sodium  salicylate. 
The  excretion  of  methyl  salicylate  is  variable  ;  on  the  average  50% 
of  that  taken  is  found  in  the  urine  as  sodium  salicylate  and  approxi¬ 
mately  0T%  as  unchanged  methyl  salicylate.  Hydrolysis  of  those 
esters  appears  to  take  place  in  the  tissues.  W.  O.  K. 

Pharmacology  of  Proteinogenous  Cholines.  T.  Gordonov 
(Biochem.  Z.,  1925,  160,  451 — 463). — Alanine-,  leucine-,  phenyl¬ 
alanine-,  tyrosine-,  and  methyltyrosine-acetylcholine  exhibit  the 
same  action  as  choline  on  isolated  frog’s  heart,  small  intestine 
(rabbit),  uterus  (guinea-pig),  and  nerve-muscle  preparation  (frog). 
The  non-acetylated  choline  derivatives  phenylalanine-,  tyrosine-, 
and  methyltyrosine-choline  iodides  slightly  increase  the  amplitude 
of  beat  of  the  frog’s  heart,  and  stimulate  only  transitorily,  and  in 
large  doses,  the  intestine  and  uterus,  the  contractions  being  then 
myotropic.  In  the  intact  animal,  none  of  the  characteristic  acetyl¬ 
choline  effects  are  shown  by  any  of  the  above  derivatives. 

E.  C.  S. 

Relationship  between  Chemical  Structure  and  Physio¬ 
logical  Action.  Effect  of  I-Adrenaline  and  Derivatives  on 
Blood-sugar.  H.  E.  Dubik,  H.  B.  Corbitt,  and  L.  Freedman 
(J.  Pharm.  Exp.  Ther.,  1925,  26,  233 — 241). — The  effects  of  the 
following  adrenaline  derivatives  in  raising  the  blood-sugar  of 
normal  rabbits  decrease  in  the  order  named  :  ^-adrenaline,  dl- 
adrenaline,  dZ-adrenaline  methyl  ether,  (7-adrenaline,  epinine, 
(IZ-adrenaline  ethyl  ether,  methylaminoacetopyrocatechol,  adrenaline 
anhydride,  tyramine,  and  pyroeatechol.  This  indicates  the  im¬ 
portance,  for  physiological  action,  of  the  integrity  of  the  secondary 
alcohol  group,  and  its  orientation.  H.  P.  M. 

Influence  of  Histamine  and  Tyramine  on  the  Nitrogen 
Metabolism  of  the  Rabbit.  R.  Iwatsuru  (Bull.  Soc.  Ckim.  biol., 
1925,  7,  946—954). — Subcutaneous  injections  of  histamine  and 
tyramine  into  rabbits  receiving  a  vegetable  diet  cause  respectively 
a  decrease  and  an  increase  in  the  total  urinary  nitrogen.  Similar 
results  are  obtained  when  the  diet  of  the  animals  contains  a  high 
percentage  of  fat  or  carbohydrate.  H.  J.  C. 

Inhibition  by  Atropine  and  the  Action  of  Organic  Acids  on 
the  Intestine.  L.  Jendrassik  and  H.  Tangl  ( Biochem .  Z., 
1925,  159,  337 — 350). — That  the  contraction  of  the  intestine  is 
inhibited  by  atropine  does  not  prove  that  it  is  similar  to  the  pilo¬ 
carpine  contraction.  Atropine  appears  to  bring  about  a  lowering 
of  tonus  and  can  completely  inhibit  the  smaller  barium  and  potassium 
contractions.  The  intestine  appears  to  retain  atropine  and  it  is 
only  after  repeated  washing  out  that  it  regains  its  sensitivity  to 
atropine.  The  action  of  sodium  acetate,  propionate,  and  pyruvate 
is  not  conditioned  by  the  liberation  of  choline  esters,  since  their 
reaction  occurs  in  presence  of  atropine,  whereas  under  these  con¬ 
ditions  acetylcholine  has  no  effect.  Free  acetic  and  propionic  acids 
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are  more  active  than  their  salts,  and  their  action  is  not  inhibited  by 
atropine.  P.  W.  C. 

Glycogen  Content  of  Liver.  I.  Behaviour  of  the  Blood- 
sugar  and  Liver  Glycogen  after  Administration  of  Morphine. 

N.  Frank  and  J.  Forster  ( Biochem .  Z.,  1925,  159,  48 — 52). — 
Simultaneous  determinations  of  blood-sugar  and  liver  glycogen  have 
been  made  in  rabbits  during  a  period  following  the  injection  of 
morphine.  The  blood-sugar  concentration  reaches  a  maximum  in 
2b  hrs.,  then  falls  gradually  to  the  normal  level.  The  rise  syn¬ 
chronises  with  the  mobilisation  of  the  liver  glycogen,  the  commence¬ 
ment  of  the  fall  with  its  exhaustion.  E.  C.  S. 

Alcohol  Tolerance  in  Man.  K.  Hansen  ( Biochem .  Z .,  1925, 
160,  291 — 297). — After  receiving  0-5  g.  of  ethyl  alcohol  per  kg.  per 
diem  for  3 — 4  weeks,  the  rate  of  removal  of  alcohol  from  the  blood 
increased  in  one  subject,  in  a  second  subject  it  remained  unaltered ; 
the  two  subjects  had  not  previously  taken  alcohol  in  any  form. 

E.  C.  S. 

Effect  of  Alcohol,  ruider  Varying  Conditions  of  Diet,  on 
Man  and  Animals,  with  Some  Observations  on  the  Fate  of 
Alcohol  in  the  Body.  H.  W.  Southgate  ( Biochem .  J.,  1925, 
19,  737 — 745). — Once  the  maximum  concentration  of  alcohol  in  the 
blood  has  been  reached,  provided  the  subject  be  at  rest  and  external 
conditions  are  maintained  constant,  the  subsequent  rate  of  its 
disappearance  from  the  blood  is  independent  of  the  concentration. 
There  is  no  increased  rate  of  absorption  of  alcohol  in  man  when  water 
is  previously  taken.  A  previous  draught  of  milk,  on  the  other  hand, 
lowers  the  alcohol  blood-concentration  curve.  A  meal  of  bread  has  a 
similar  effect,  whilst  a  meal  of  bread  and  boiled  milk  has  an  even 
greater  effect  in  lowering  the  concentration  curve.  The  fat  of  milk 
or  of  bread  and  milk  is  not  responsible  for  this  depression.  The 
concentration  of  alcohol  in  the  urine  exceeds  that  of  the  blood  over  a 
period  of  1 — 6  hrs.  after  ingestion  by  about  40 — 50%.  The  amount 
of  alcohol  excreted  in  the  urine  varies  from  3%  to  5%  of  that  ingested. 
Experiments  are  recorded  of  attempts  made  to  discover  the  fate  of 
the  fraction  of  alcohol  which  cannot  be  traced.  S.  S.  Z. 

Intoxication.  III.  Action  of  Ethylene.  IV.  Action  of 
Propylene.  V.  Action  of  Ethyl  Chloride.  VI.  Action  of 
Methyl  Ether.  B.  M.  Davidson  ( J .  Pharm.  Exp.  Ther.,  1925, 
26,  27 — 32,  33 — 36,  37 — 42,  43 — 48). — The  subjective  and  objective 
effects  of  the  inhalation  by  the  human  subject  of  various  concen¬ 
trations  of  ethylene,  propylene,  ethyl  chloride,  and  methyl  ether 
are  described.  Unconsciousness  is  produced  by  approximately 
60%  of  ethylene,  20%  of  propylene,  3-6%  of  ethyl  chloride,  and  20% 
of  methyl  ether.  Methyl  ether  gives  rise  to  more  depressant  after¬ 
effects  than  any  other  of  the  gases  investigated.  W.  0.  K. 

Experiments  with  the  Local  Anaesthetics  Psicaine  and 
Tutocaine.  W.  Wagner  (Arch.  exp.  Path.  Pharm.,  1925,  109, 
64 — 73). — For  both  infiltration  and  surface  anaesthesia,  the  minimal 
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effective  concentration  of  tutocaine  is  one  quarter  that  of  cocaine 
or  psicaine  (about  0-013%  for  cocaine).  The  minimum  lethal  doses 
for  guinea-pigs  were  0'05  for  cocaine,  0-10  for  psicaine,  and  0-20  for 
tutocaine  (expressed  in  g.  per  kg.  body- weight).  The  efficiencies, 
calculated  as  the  ratio  of  the  lethal  dose  to  the  minimal  effective  dose, 
were  4-0,  6-3,  and  64-5,  respectively.  The  anaesthesia  is  lengthened 
by  the  addition  of  adrenaline  to  the  solution  of  the  anaesthetic.  The 
addition  of  phenol  in  small  amounts  increases  the  potency  in  surface 
anaesthesia.  Psicaine  produces  a  local  irritant  action,  tutocaine 
does  not.  P.  E. 

Localisation  and  Excretion  of  Alkylated  Barbituric  Acids. 

R.  Fabre  and  P.  Fredet  (J.  Pharm.  Chim.,  1925,  [viii],  2,  321 — 334). 
— After  intravenous  injection  of  diethylbarbituric  acid  (veronal)  and 
allylisopropylbarbituric  acid  into  dogs,  the  drugs  are  found  principally 
in  the  nervous  centres  and  in  the  blood  (mainly  in  the  red  cells) ; 
other  organs  excepting  the  spleen  contain  practically  none  of  the 
anaesthetic.  The  excretion  of  these  drugs  is  very  slow  and  is  not 
accelerated  by  diuretics.  Methods  for  the  determination  of  the 
drugs  in  the  body  (by  proteolysis  and  ether  extraction)  and  urine 
are  described.  It  is  noteworthy  that  even  the  unsaturated  allyhso- 
propylbarbituric  acid  is  excreted  unchanged.  L.  F.  H. 

Influence  of  Method  of  Dissolving  Amylase  on  Sacchari¬ 
fication  of  Starch.  P.  Petit  and  Richard  ( Compt .  rend., 
1925,  181,  575 — 577). — It  is  found  that  when  allowed  to  act  at  the 
optimum  hydrogen-ion  concentration  (ps  4-2;  cf.  Fernbach,  A., 
1906,  i,  327),  amylase  dissolved  in  boiled  water  is  the  most  potent ;  the 
same  holds  in  more  acid  media,  but  in  alkaline  media  amylase 
dissolved  in  water  through  which  hydrogen  is  passed  is  the  most 
active ;  in  each  case,  amylase  dissolved  in  aerated  water  is  the  least 
active.  An  algebraic  relationship  between  the  hydrogen-ion  con¬ 
centration  of  the  medium  and  the  amount  of  maltose  produced  has 
been  observed,  different  equations  being  necessary  on  either  side  of 
an  inflexion  point,  at  pn  5-5 — 6-4.  Saccharification  of  starch  does 
not  proceed  in  acid  media,  whilst  production  of  maltose  is  retarded 
but  not  completely  stopped  in  alkaline  media.  L.  F.  H. 

Hydrolysis  of  Natural  and  Synthetic  Amylophosphates  by 
Enzymes.  Samec  ( Compt .  rend.,  1925,  181,  532 — 533  ;  cf.  A., 
1913,  i,  1155). — By  the  action  of  extracts  of  the  seeds  of  Glycina 
hispida,  of  porpoise  muscle,  and  of  calf’s  femur  on  potato  starch 
and  synthetic  amylophosphates,  a  certain  amount  of  hydrolysis  of 
the  organic  phosphates  has  been  obtained,  the  reaction  products 
being  separable  by  dialysis  and  electro -dialysis.  L.  F.  H. 

Pringsheim’s  “Amylase  Complement.”  K.  Sjoberg  (Bio- 
chem.  Z.,  1925,  159,  468 — 471). — Confirming  Pringsheim’s  work,  it 
is  shown  that  in  certain  kinds  of  yeast,  a  fairly  thermostable  sub¬ 
stance  (stable  for  1  hr.  at  80°)  occurs,  in  presence  of  which 
“  complement  ”  malt  extract  is  able  to  bring  about  complete 
hydrolysis  of  starch  into  maltose.  H.  D.  K. 
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Arginase.  II.  Quantitative  Determination  o£  Arginase 
in  Animal  Organs.  III.  Arginine  Exchange  and  Sexuality. 

S.  Edlbacher  and  H.  Rothler  (Z.  physiol.  Chem.,  1925, 148, 264 — 
272,  273 — 282). — II.  An  arginase  unit  is  defined  as  that  amount 
of  arginase  which,  acting  for  60  mins,  at  38°  on  a  solution  containing 
10  c.c.  of  a  1%  arginine  carbonate  solution  and  5  c.c.  of  a  glycine, 
sodium  hydroxide,  and  chloride  buffer  solution  to  bring  the  to 
9*5  (optimal,  cf .  this  vol.,  i,  863),  causes  the  formation  of  an  amount 
of  urea  which  on  treatment  with  urease  yields  0-34  mg.  of  ammonia, 
i.e.,  is  equivalent  to  a  titre  (Folin’s  method)  of  1  c.c.  of  N /50-sulphuric 
acid.  For  an  extract  of  calf’s  liver,  a  table  and  typical  curve  are 
given  indicating  the  titre  of  N /50-acid  corresponding  with  1 — 83  units 
of  arginase.  The  curve  is  typical  for  the  extracts  of  organs  of  a 
number  of  animals,  but  an  exception  is  seen  in  the  case  of  extract 
of  hen’s  kidney,  in  which  the  titre  of  acid  is  directly  proportional  to 
the  units  of  arginase  used  (cf.  this  vol.,  i,  104). 

III.  The  mean  arginase  value  (units  of  arginase  per  g.  body -weight) 
of  the  liver,  testes,  and  kidney  of  ten  cocks  is  0-363  unit  and  of  the  liver 
and  kidney  of  ten  hens  0-227  unit.  Similar  relations  are  obtained 
for  ducks  and  pigeons,  and  also  for  dogs,  cats,  guinea-pigs,  rabbits, 
and  rats.  The  arginase  value  of  mammals  is  about  500  times  that 
of  fowls,  but  if  the  female  value  is  expressed  as  a  percentage  of  the 
male  value,  about  the  same  figure  is  obtained  for  all  animals,  viz., 
60 — 70%.  Attainment  of  puberty  appears  to  be  associated  with 
increased  arginine  metabolism.  The  spleen,  thyroid,  mucous 
membrane  of  the  gut,  muscle,  and  heart  in  all  animals  are  devoid 
of  arginase,  but  the  placenta  and  thymus  contain  a  small  amount. 
The  authors  conclude  that  higher  arginine  metabolism  is  a  specific 
characteristic  of  the  male  sex.  P.  W.  C. 

Bacterial  Arginase.  A.  Kossel  and  F.  Citrtius  (Z.  physiol. 
Chem.,  1925,  148,  283 — 289). — Sterile  emulsions  of  Bacillus  pyo- 
cyaneus  and  liver  arginase,  in  media  containing  dZ- arginine,  attack 
the  cZ-form  only  (cf.  A.,  1924,  i,  474).  Living,  arginase-free  cultures 
of  the  bacillus  attack  both  the  l-  and  d-forms,  probably  by  oxidation. 
This  agrees  with  the  results  of  Felix  and  Morinaka  (A.,  1924,  i,  450), 
that  (ZZ- arginine  completely  disappears  when  perfused  through  the 
surviving  liver,  whereas  liver  arginase  attacks  only  the  <Z-form.  The 
disappearance  of  arginine  is  followed  throughout  by  precipitation 
of  the  unattacked  base  with  flavianic  acid,  with  subsequent  re-liber¬ 
ation  and  examination  of  the  rotation  of  the  arginine.  P.  W.  C. 

Liver  and  Blood  Catalase.  II.  P.  Rona,  A.  Fiegel,  and  Y. 
Nakahara  ( Biochem .  Z.,  1925,  160,  272 — 284;  cf.  A.,  1923,  i,  405). 
— The  length  of  time  taken  for  the  recovery  of  liver  and  blood 
catalase  from  potassium  cyanide  poisoning  depends  on  the  con¬ 
centration  of  cyanide.  Recovery  is  brought  about  by  destruction 
of  the  cyanide  by  hydrogen  peroxide.  The  resulting  oxidation 
product  exerts  a  slightly  inhibitory  action  on  the  catalase  owing  to 
partial  destruction  of  the  enzyme.  Sulphate,  chloride,  and  nitrate 
ions  are  strongly  inhibitory  from  3  to  5,  but  from  7-3  to  8  their 
inhibitory  action  is  scarcely  detectable.  E.  C.  S. 
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Purification  and  Properties  of  Hydroxynitrilese.  E.  Norde- 

feldt  ( Biochem .  Z.,  1925,  159,  1—35;  cf.  A.,  1922,  i,  66,  1077; 
1923,  i,  722). — Dry  almond  powder,  preferably  fat-free,  is  extracted 
with  dilute  alkali  and  precipitated  with  acetone,  giving  “  crude 
emulsin.”  The  purification  is  carried  out  by  successive  dialysis, 
acid  precipitation,  sorption  on  aluminium  hydroxide,  and  elution  in 
potassium  dihydrogen  arsenate  or  phosphate,  and  finally  two 
successive  precipitations  with  lead  acetate.  The  product  obtained 
is  one  hundred  times  more  active  in  cyanohydrin  synthesis  than 
“  crude  emulsin.5’  It  is  protein-free,  almost  carbohydrate-free, 
and  the  mol.  wt.  is  estimated  to  be  lower  than  5000.  The 
specific  rotation  falls  during  the  purification  process.  The  enzyme 
is  very  stable  at  the  ordinary  temperature,  but  heating  at  75°  for 
1  hr.  causes  a  loss  of  half  its  activity.  The  optimum  ps  for 
cyanohydrin  synthesis  is  5-2 — 5-4.  E.  C.  S. 

Role  of  Accompanying  Substances  in  Immunisation  with 
Invertase  Preparations.  A.  Bach,  W.  Engelhardt,  and  A. 
Samysslov  (Biochem.  Z.,  1925,  160,  261 — 268). — Injection  of  beer- 
yeast  invertase  into  rabbits  causes  the  production  of  an  immune 
serum.  After  adsorption  on  kaolin  or  ammonium  phosphomolyb- 
date,  the  immune  serum,  but  not  the  normal  serum,  will  remove 
invertase  from  solution.  The  enzyme  retains  its  activity  after 
precipitation.  Purified  invertase  preparations  give  weaker  im¬ 
mune  sera  than  crude  invertase  of  the  same  activity.  Enzyme  pre¬ 
parations  inactivated  by  heat  will  cause  the  production  of  ant.i- 
enzyme  sera,  hence  the  accompanying  proteins,  and  not  the  enzyme 
molecule,  act  as  antigens.  E.  C.  S. 

Factors  Influencing  the  Action  of  Pancreatic  Lipase.  B.  S. 

Platt  and  E.  R.  Dawson  (Biochem.  J.,  1925,  19,  860 — 874). — The 
optimum  pH  for  the  action  of  pancreatic  lipase  is  determined  by  the 
substances  present  in  the  reacting  mixture.  Even  when  the 
optimum  reaction  is  ensured,  the  enzyme  will  not  hydrolyse  ethyl 
butyrate  in  the  complete  absence  of  activators.  The  effect  of 
increasing  concentrations  of  phosphates  and  of  bile  salts  on  the 
activity  of  the  enzyme  is  the  same.  Two  phases  in  which  there  is  a 
rise  of  activity  occur  in  both  cases .  The  ester-hydrolysing  properties 
of  the  enzyme  are  definitely  altered  by  changing  the  accompanying 
protein.  The  apparent  destruction  of  lipase  by  trypsin  is  due  in 
part  to  the  hydrolysis  of  the  protein  which  activates  the  lipase. 
Formaldehyde  has  no  appreciable  effect  on  the  activity  of  pancreatic 
lipase  in  concentrations  less  than  0-2%.  S.  S.  Z. 

Separation  of  the  Schardinger  Enzyme  from  Milk.  F.  G. 

Hopkins  and  M.  Dixon  (Biochem.  Z.,  1925, 159, 482 — 483). — A  reply 
to  Sbarsky  and  Michlin’s  (this  vol.,  i,  472)  criticism  of  the  method 
employed  by  Dixon  and  Thurlow  (A.,  1924,  i,  1380)  for  the  separation 
of  this  enzyme.  The  Russian  authors,  in  repeating  Dixon  and 
Thurlow’s  work,  criticise  a  statement  which  the  latter  workers  did 
not  make.  H.  I).  K. 
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Methylglyoxalase.  0.  Meyerhof  (Biochem.  Z.,  1925,  159, 
432 — 443). — 'The  production  of  lactic  acid  from  methylglyoxal,  unlike 
glycolysis',  is  not  hindered  by  simultaneous  uptake  of  oxygen,  out 
resembles  typical  metabolic  processes  in  its  physico-chemical 
characteristics.  In  the  cell  and  in  cell  extracts  narcotics  interfere 
with  the  process  in  varying  degrees.  The  activity  of  a  methyl¬ 
glyoxalase  preparation  is  bound  up  with  the  protein  content  of  the 
extract.  Boiled  tissue  extracts  considerably  increase  this  enzymic 
activity,  but  there  appears  to  be  no  ultra-filterable  co-enzyme.  The 
conversion  of  methylglyoxal  into  lactic  acid  in  neutral  solutions  is 
catalysed  by  the  presence  of  very  small  quantities  (2xl0-5  to 
1  X  10-4  M)  of  potassium  cyanide.  H.  D.  K. 

Constitution  and  Mode  of  Action  of  Proteolytic  Enzymes. 

E.  Hugottnenq  and  J.  Loiseleur  {Bull.  Soc.  Chim.  biol.,  1925,  7, 
955 — 973). — From  a  consideration  of  results  already  reported  (this 
vol.,  i,  1198),  the  enzyme  system  is  regarded  as  consisting  of  an 
electrolyte,  one  ion  of  which  has  been  adsorbed  on  a  colloid,  leaving 
the  other  ion  in  an  active  form ;  the  chemical  action  of  the  enzyme 
is  carried  out  by  this  “  active  ”  ion.  The  nature  of  the  ion  adsorbed 
depends  on  the  electrical  charge  of  the  protein  in  colloidal  solution. 

H.  J.  C. 

Action  of  Hydrochloric  Acid  and  of  Pepsin  and  Hydro¬ 
chloric  Acid  on  Dissolved  Proteins.  H.  W.  van  Urk  {Biochem. 
Z.,  1925,  160,  448—450). — The  observation  of  Abderhalden  and 
Steinbeck  (A.,  1910,  i,  795)  that,  if  the  action  of  hydrochloric  acid 
and  pepsin  on  dissolved  protein  is  followed  polarimetrically,  no 
difference  can  be  observed  from  the  action  of  hydrochloric  acid  alone, 
is  shown  to  be  due  to  the  fact  that  the  products  of  peptic  digestion 
of  acid  metaprotein  from  egg-albumin  have  the  same  optical 
rotation  as  the  original  metaprotein.  E.  C  S. 

Nephelometric  Investigation  of  Enzymic  Proteolysis.  IV. 
Kinetics  of  Peptic  Hydrolysis  of  Serum-albumin.  P.  Bona 
and  H.  Kleinmann  {Biochem.  Z.,  1925, 159,  146 — 174 ;  cf.  A.,  1923, 
i,  1145 ;  this  vol.,  i,  103,  473). — The  course  of  the  hydrolysis  can  be 
very  well  represented  by  the  formula  for  a  bimolecular  reaction, 
either  at  the  optimum  or  on  the  alkaline  side  of  neutrality,  but 
on  the  acid  side  the  reaction  constant  falls  rapidly  owing  to  the 
destruction  of  the  enzyme.  Between  [H*]= 4T7  X  10'3  and  T7  X  10~3 
the  velocity  of  hydrolysis  is  very  nearly  proportional  to  [H’J.  The 
presence  of  hydrolytic  products  (either  from  enzymic  or  acid 
hydrolysis)  does  not  affect  the  course  of  the  reaction.  The  tem¬ 
perature  coefficient  of  the  reaction  between  30°  and  40°  is  T9. 

E.  0.  S. 

Action  of  Bile  on  the  Digestion  of  Proteins  by  Pancreatic 
Juice.  L.  P.  Rosenov  {Biochem.  Z.,  1925,  159,  240 — 244). — 
Bile,  even  when  boiled,  protects  active  trypsin  against  self-de¬ 
struction.  It  also  prevents  the  activation  of  trypsinogen.  Diges¬ 
tion  in  vitro  by  means  of  inactivated  pancreatic  juice  proceeds  there- 
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fore  more  slowly  in  presence  of  bile,  but  digestion  by  means  of 
activated  juice  is  increased  many  times  by  the  addition  of  bile. 

P.  W.  C. 

Presence  of  Trehalose  in  Yeast.  E.  M.  Koch  and  F.  C. 
Koch  ( Science ,  1925,  61,  570 — 572). — Air-dried  pressed  yeast  was 
extracted  first  with  ether  and  then  with  alcohol ;  the  combined 
alcoholic  extracts  were  seeded  with  crystals  of  a  hexose  accidentally 
obtained  in  a  similar  manner.  The  crystals  which  slowly  deposited 
were  dissolved  in  hot  glacial  acetic  acid,  and  the  cold  solution  was 
precipitated  with  acetone.  An  aqueous  solution  of  the  precipitate 
was  then  decolorised,  concentrated,  diluted  with  alcohol,  and 
allowed  to  crystallise  after  careful  addition  of  acetone.  After 
several  recrystallisations,  a  substance  was  obtained  which  was 
identified  with  trehalose,  m.  p.  102-5°,  resolidifying  at  125 — 135° 
and  melting  again  at  208 — 209°,  [a]'*  -f- 183-98°  (hydrated),  or 
203-34°  (anhydrous).  A.  A.  E. 

Effect  of  Ammonium  Salts  on  the  Swelling  of  Colloids  and 
the  Growth  of  Yeast  at  Various  Temperatures.  E.  I.  Fulmer 
{2nd  Colloid  Symposium  Monograph,  1925,  204 — 208). — Ammonium 
chloride,  sulphate,  nitrate,  and  tartrate  promote  at  30°  a  maximum 
crop  of  yeast  at  0-0353A,  the  phenomenon  apparently  being  a  func¬ 
tion  of  the  ammonium-ion  concentration.  At  a  higher  temperature, 
a  linearly  higher  concentration  of  the  salt  is  required,  the  optimum 
being  identical  with  that  in  which  wheat  gluten  is  least  swollen. 
Temperature  may  thus  affect  the  lyotropic  series  and  the  Donnan 
equilibrium.  The  temperature  coefficient  of  reaction  in  heterogen¬ 
eous  systems  varies  with  the  concentration  of  the  materials  in  the 
solution,  and  the  effect  of  temperature  alone  cannot  be  determined 
unless  the  concentrations  are  appropriately  varied. 

Chemical  Abstracts. 

Dependence  of  the  Reduction  Processes  of  Yeast  on  Fer¬ 
mentation.  S.  L’vov  (J.  Russian  Botan.  Congress,  1921,  1,  61). — 
The  action  of  the  reductase  of  yeast  increases  with  the  addition  of 
sugar,  phosphates,  and  co-enzyme,  but  phosphates  in  the  absence 
of  sugar  do  not  accelerate  reduction  processes ;  that  is,  strengthening 
of  the  action  of  reductase  requires  organic  phosphoric  compounds 
which  arise  in  the  beginning  of  fermentation.  It  is  possible  to 
separate  the  process  of  fermentation  from  the  action  of  the  reductase ; 
when  diluted  with  water  the  former  process  is  arrested,  whilst  the 
latter  continues.  The  hydrogen  which  is  derived  by  the  reductase 
in  the  absence  of  fermentation  is  intimately  connected  with  the 
process  of  fermentation,  apparently  with  the  synthetical  substances 
of  fermentation.  Chemical  Abstracts. 

Phosphorylation  of  Sugar.  C.  Neuberg  and  M.  Kobel 
[Biochem.  Z.,  1925,  160,  464 — 466;  cf.  this  vol.,  i,  476). — The 
presence  of  salts  of  pyrophosphoric  acid,  which  inhibit  the  ionisation 
of  iron,  has  no  effect  on  the  formation  of  laevulose  phosphoric  esters 
by  yeast.  The  pyrophosphoric  acid  itself  is  not  used  in  the 
synthesis.  E.  C.  S. 
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Fermentation  of  Mannitol  by  Yeasts.  S.  L  vov  (J.  Russian 
Botan.  Congress,  1921,  1,  62). — Mannitol  is  not  fermented  by  yeast 
immediately,  but  fermentation  begins  as  soon  as  methylene-blue  is 
added  in  substitution  of  a  chromogen.  Methylene-blue  is  reduced 
proportionally  to  the  quantity  of  fermented  mannitol.  Ferment¬ 
ation  proceeds  similarly  to  the  normal  alcoholic  type. 

Chemical  Abstracts. 

Action  of  Electric  Current  on  Micro-organisms.  M. 

Kleiber  ( Biochem .  Z.,  1925,  160,  312 — 324). — The  temperature  of 
inactivation  of  yeast  in  apple  juice  or  beer  wort  is  the  same  whether 
heat  is  applied  externally,  or  internally  by  means  of  a  direct  or 
alternating  current  of  potential  difference  16  volts  per  cm.  The 
fermentation  of  beer  wort  is  somewhat  inhibited  by  the  passage  of  a 
direct  current  of  3 — 4  volts  per  cm.  potential  difference,  but  is 
unaltered  by  an  alternating  current  of  the  same  strength.  This 
effect  is  due  to  electrolytic  alteration  of  the  wort,  and  not  to  a 
specific  action  of  the  current  on  the  yeast-cell.  The  preservative 
effect  in  the  electrosilo  is  not  due  to  sterilisation.  E.  C.  S. 

Conductivity  Method  as  Applied  to  Studies  of  Bacterial 
Metabolism.  L.  B.  Parsons  and  W.  S.  Sturges  (Abstr.  Bact., 
1925,  9,  10). — Conductivity  changes  were  correlated  with  formol 
titration  and  ammonia  changes  in  the  case  of  Clostridium  sporogenes 
and  C.  flabelliferum.  The  conductivity  and  ammonia  changes 
agreed  to  within  10%,  and  the  formol  titration  also  followed  the 
conductivity  changes  fairly  closely.  The  ammonia  change  (found 
by  Folin’s  method)  was  more  than  sufficient  to  account  for  the 
observed  changes  in  conductivity.  A.  A.  E. 

Error  Due  to  Ammonia  andAmmonium  Salts  in  Van  Slyke’s 
Procedure  for  Amino-nitrogen  Determination  as  Applied  in 
Studies  of  Bacterial  Metabolism.  L.  B.  Parsons  and  W.  S. 
Sturges  (Abstr.  Bad.,  1925,  9,  11). — A  physico-chemical  investig¬ 
ation  of  the  decomposition  of  ammonium  salts  in  Van  Slyke’s  pro¬ 
cedure.  The  reaction  is  of  the  first  order,  so  that  the  relative 
amounts  of  ammonia  nitrogen  evolved  are  independent  of  the 
initial  concentrations  of  the  ammonium  salts.  The  temperature 
coefficient  of  the  reaction  between  20°  and  30°  is  3-0.  A.  A.  E. 

Oxydase  Activity  and  Isolation  of  Pure  Cultures  of 
Bacteria.  L.  D.  Felton  (J.  Infed.  Dis.,  1924,  34,  407 — 413). — 
p-Aminoleucomalachite-green  (1  in  5000)  in  0-5 — 1-0%  dextrose- 
whole  blood-meat  infusion-agar  with  ps  7 — 7-6  shows  the  presence 
of  oxydase  in  bacteria  by  the  production  of  faint  blue  colonies. 
The  medium  is  therefore  suitable  for  the  isolation  of  pure  cultures 
of  pneumococci  and  streptococci.  Chemical  Abstracts. 

Indicator  for  Testing  the  Reducing  Power  of  Bacteria. 

L.  D.  Feltow  (J.  Infed.  Dis.,  1924,  34,  414 — 419). — The  reaction 
consists  in  the  conversion  of  (green)  p-nitromalaehite-green  into 
(red)  p-aminomalachite-green.  Chemical  Abstracts. 
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Fermentation  Characteristics  of  Mannitol-forming  Bacteria. 

W.  H.  Peterson,  E.  B.  Fred,  and  H.  R.  Stiles  ( Abstr .  Bad.,  1925, 
9,  30). — Five  groups  of  mannitol -forming  bacteria  have  been 
isolated  from  soil,  manure,  water,  silage,  sauerkraut,  yeast,  and 
cereal  infusions,  and  differentiated  by  their  fermenting  action  on 
various  sugars,  alcohols,  and  acids.  Pentoses  yielded  chiefly 
acetic  and  lactic  acids;  aklohexoses  yielded  chiefly  ethyl  alcohol, 
lactic  acid,  and  carbon  dioxide ;  laevulose  gave  chiefly  acetic  acid, 
lactic  acid,  carbon  dioxide,  and  mannitol,  this  sugar  having  entirely 
disappeared  within  3 — 4  days  after  inoculation,  50 — 60%  of  it  being 
converted  into  mannitol.  The  lactic  acid  was  mainly  inactive,  but 
a  slight  excess  of  one  or  other  form  was  invariably  present. 

A.  A.  E. 

Oxalic  Acid  Test  for  Indole.  S.  A.  Koser  and  R.  H.  Galt 
(Abstr.  Bad.,  1925,  9,  6). — Paper  impregnated  with  oxalic  acid 
and  held  in  the  mouth  of  a  culture  tube  by  the  cotton  plug  becomes 
pink  in  the  presence  of  indole,  the  delicacy  of  the  test  being  influenced 
by  the  reaction  of  the  medium.  A.  A.  E. 

Metabolism  of  Bacillus  botulinus.  XXVI.  E.  Wagner, 
K.  F.  Meyer,  and  C.  C.  Dozier  (J.  Bad.,  1925,  10,  321 — 412). — 
In  2%  peptone  solution,  Bacillus  botulinus  causes  a  slow  evolution 
of  gas,  and  accumulation  of  ammonia,  amino-  and  volatile  acids, 
dextrose  increasing  its  metabolic  activity.  The  addition  of  gelatin 
to  peptone  solution  increases  its  nutritional  but  not  its  buffer  value ; 
albumoses  and  proteoses  are  not  necessary  for  growth  or  toxin 
formation.  The  volatile  acids  in  a  10  days-old  meat  culture  were 
valeric  (3),  butyric  (7),  and  acetic  (2).  Vibrio  septique  causes  only 
a  slight  degradation  of  nitrogenous  substances.  The  products  of 
B.  botulinus  and  B.  tetani  are  compared.  Chemical  Abstracts. 

Bacterial  Decomposition  of  Starch.  A.  S.  Siedich  (Russ. 
Health  Resort  Service,  1923,  No.  1,  11 — 17). — A  spore-forming  rod 
and  a  coccus  have  been  isolated  from  the  soil,  the  former  of  which 
converts  starch  into  dextrin,  and  the  latter  into  the  sugars,  which 
are  decomposed  after  all  the  starch  has  been  used.  The  rod  does 
not  grow  on  ethyl  alcohol,  glycerol,  or  mannitol. 

Chemical  Abstracts. 

Production  of  Hydrogen  Sulphide  by  Members  of  the 
Colon  Group  of  Bacteria.  Mulsow  and  Paine  (Proc.  Iowa 
Acad.  Sci.,  1924). — Lead  acetate  agar  is  prepared  by  adding  the 
lead  acetate  solution  before  tubing  and  sterilising  the  medium. 
There  are  only  a  few  strains  of  Bacillus  coli  which  give  hydrogen 
sulphide  from  peptone,  and  only  a  very  few  strains  fail  to  give  the 
gas  from  cystine  or  sodium  sulphite.  Chemical  Abstracts. 

Use  of  the  Milk-agar  of  Freudenreich  in  the  Investigation 
of  Lactic  Acid  Bacteria.  N.  Slobodska-Zaykovska  (Biochem. 
Z.,  1925,  159,  216 — 220). — Milk  agar  (Freudenreich)  cannot  be 
used  for  proteolytic  enzyme  investigation  of  cheese,  for  lactic  acid 
streptococcus,  or  for  diagnosis.  The  medium  is  of  value  when  the 
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bacteria  are  strongly  proteolytic  and  is  not  injured  when  proteolysis 
leads  to  lactic  acid  formation.  P.  W.  C. 

Production  of  Gelatinase  by  Proteus.  W.  M.  Clark  and 
A.  T.  Merrill  ( Abstr .  Bad.,  1925.  9,  37). — Clark  s  method  for  the 
determination  of  gelatinase  is  sufficiently  exact  for  determining 
the  influence  of  various  conditions  on  gelatinase  formation.  Surface 
exposure  of  cultures  of  Proteus  considerably  increases  the  rate  of 
formation  of  gelatinase.  A.  A.  E. 

Preparation  of  Acetone  and  Alcohol  by  the  Fermentation 
of  Carbohydrates  with  Bacillus  macerans.  N.  Moskovits 
(Austrian  Pats.  99641  and  99642 ;  from  Chem.  Zentr.,  1925,  ii,  762). — 
The  carbohydrate  mash  is  first  submitted  to  a  proteolytic  ferment¬ 
ation  by  the  action  of  the  lactic  or  butyric  acid  bacilli,  hay  bacillus, 
or  Tyrothrix  tenuis,  on  yeast  extract  or  autolysate.  The  mash 
is  then  sterilised  by  heating  to  150°,  and  the  Bacillus  macerans 
culture  is  then  added.  The  yield  of  acetone  is  improved  by  allow¬ 
ing  proteolytic  bacteria  to  act  simultaneously  with  those  forming 
acetone.  Lupin  and  vetch  are  suitable  raw  materials.  If  anaerobic 
bacteria  are  used  for  the  protein  hydrolysis,  air  is  blown  through 
the  fermenting  mash  to  prevent  excessive  multiplication  of  these 
bacteria.  R.  B. 

Amino-acid  Content  of  the  Tubercle  Bacillus.  L.  K. 

Campbell  (. Amer .  Rev.  Tuberculosis ,  1925, 11,  452 — 457 ;  cf.  Johnson 
and  Brown,  A.,  1923,  i,  160). — Of  the  total  nitrogen,  that  as  hexone 
bases  is  32-99%,  comprising  arginine  nitrogen  27-87%,  histidine 
nitrogen  3-41%.  and  lysine  nitrogen  1-71%.  Glutamic  acid  nitro¬ 
gen  constituted  3-05%,  and  tyrosine  nitrogen  0-73%  of  the  total 
nitrogen  of  the  fat-free  bacilli.  Chemical  Abstracts. 

Alanine  and  Histidine  Metabolism  of  the  Tubercle  Bacillus. 

L.  K.  Campbell  (Amer.  Rev.  Tuberculosis,  1925,  11,  458 — 470). — 
The  metabolism  of  alanine  yields  appreciable  quantities  of  volatile 
acids,  predominantly  acetic,  but  not  volatile  aldehydes.  If  ammon¬ 
ium  phosphate  was  the  only  source  of  nitrogen,  only  small  quantities 
of  acids  were  produced ;  acetic  acid  was  not  formed.  In  the  meta¬ 
bolism  of  histidine,  glyoxalineacetic  acid  was  probably  formed,  but 
not  histamine.  Chemical  Abstracts. 

Nitrogen  Content  in  Volumetrically  Standardised  Bacterial 
Vaccines.  R.  Kautsky,  F.  Leineweber,  and  L.  W.  Famulener 
(Abstr.  Bad.,  1925,  9,  6). — The  nitrogen  content  of  vaccines  of 
members  of  the  same  species  (Bacillus  coli  communis.  Staphylococcus 
aureus,  and  Streptococcus  viridans)  correspond  fairly  closely. 

A.  A.  E. 

Moulds  and  Bacteria  which  Utilise  Quinic  Acid.  W. 

Butkevitsch  (Biochem.  Z.,  1925,  159,  395 — 413). — Certain  moulds 
are  able  to  utilise  quinic  acid  as  sole  source  of  carbon,  with  inter¬ 
mediate  formation  of  phenolic  substances.  The  phenols  are  also 
able  to  act  as  the  sole  source  of  carbon  for  the  same  moulds.  The 
utilisation  of  polyphenols  by  moulds  depends,  not  only  on  the  number 
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of  hydroxyl  groups,  but  also  on  their  distribution  in  the  benzene 
ring.  Pyrocatechol  is  the  most  poisonous  of  the  polyphenols  in  higher 
concentrations  for  Aspergillus  niger  and  Citromyces  glaber,  but  in 
lower  concentrations  acts  as  the  best  source  of  carbon.  In  dilute 
solutions,  A.  niger  grows  equally  well  on  pyrocatechol,  quinic  acid,  or 
dextrose. 

The  power  of  growing  on  quinic  acid  and  phenols  is  associated, 
in  a  series  of  moulds,  with  the  ability  to  produce  acids  such  as 
gluconic  and  citric  from  dextrose. 

Bacteria  show  similar  relationships;  many  of  those  capable  of 
growing  on  quinic  acid  and  producing  phenolic  substances  also 
give  rise  to  gluconic  acid  in  fairly  large  quantities  when  grown  in 
presence  of  calcium  carbonate.  H.  D.  K. 

Production  of  Acid  by  Cytolysis.  A.  Drzewina  and  G.  Bohn 
( Compt .  rend.,  1925, 181,  692 — 694). — On  treatment  with  potassium 
chloride  or  even  in  fresh  water,  Convoluta  undergo  cytolysis,  and 
the  higher  the  concentration  of  organisms  the  more  rapid  is  the 
cytolysis ;  this  phenomenon  is  due  to  the  production  of  acid  on 
cytolysis.  Cytolysis  of  a  tentacle  of  Anthea  cereus  or  of  eggs  of 
Strongylocentrotus  lividus  also  produces  acid,  but  to  a  smaller  extent. 

L.  F.  H. 

Insulin.  I.  Is  Insulin  an  Unstable  Sulphur  Compound? 

J.  J.  Abel,  E.  M.  K.  Geiling,  G.  Alles,  and  A.  Raymond  ( Science , 
1925,  62,  169 — 171). — The  authors  have  separated  from  commercial 
insulin  crystalline  amino-acids  and  protein-like  fractions  of  varying 
sulphur  and  phosphorus  contents.  Alteration  of  an  insulin  fraction 
of  high  unitage  takes  place  on  boiling  with  0-LV-sodium  carbonate 
solution,  whereby  ammonia  is  not  evolved,  but  dilute  acids  then 
liberate  hydrogen  sulphide  from  the  material ;  the  resulting  physio¬ 
logical  inactivation  is  thus  associated  with  an  alteration  in  the 
linking  of  at  least  part  of  the  sulphur.  The  inert  fractions  contain 
very  little  labile  sulphur.  The  labile  sulphur  content  appears  to 
be  directly  proportional  to  the  degree  of  hypoglycaemic  activity. 

A.  A.  E. 

Reaction  given  by  Insulin  Solutions  in  Vitro.  S.  R.  Bene¬ 
dict  ( Proc .  Soc.  Exp.  Biol.  Med.,  1924,  21,  529). — Solutions  of 
insulin  (iletin,  Lilly)  markedly  accelerate  the  digestion  of  starch 
by  various  diastases.  The  reaction  does  not  seem  to  be  due  to  the 
pK  or  to  the  protein  content  of  the  solutions. 

Chemical  Abstracts. 

Action  of  Insulin.  G.  S.  Eadie,  J.  J.  R.  Macleod,  and  E.  C. 
Noble  ( Amer .  J .  Physiol.,  1925,  72,  614 — 628). — For  muscle  or 
liver,  the  free  and  combined  sugar  which  is  soluble  in  hot  ethyl 
alcohol  is  reduced  by  addition  of  insulin ;  a  larger  quantity,  slightly 
increased  by  the  presence  of  insulin,  is  extracted  at  0°.  Incon¬ 
clusive  results  suggest,  however,  the  presence  of  highly  labile  sub¬ 
stances.  Following  the  injection  of  insulin,  although  the  fall  in 
the  blood  phosphate  value  is  practically  coincident  with  that  of  the 
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blood-sugar,  the  phosphate  commences  to  increase  and  attains  its 
normal  value  first.  “  Lactacidogen  ”  is  slightly  decreased  by 
insulin.  A.  A.  E. 

Hormonal  Regulation  of  Intermediary  Carbohydrate  Meta¬ 
bolism.  II.  Insulin-Adrenaline  Antagonism  in  the  Frog. 

A.  Gottschalk  ( Biochem .  Z.,  1925,  159,  502 — 506). — Insulin  con¬ 
vulsions  in  the  frog  may  be  rapidly  relieved  by  injections  of  adren¬ 
aline.  Injections  of  adrenaline  previous  to  the  administration 
of  insulin  also  antagonise  the  action  of  the  latter.  Adrenaline  alone 
produces  motor  paralysis,  relieved  somewhat  by  subsequent  insulin 
injections.  H.  D.  K. 

Two-phase  Action  of  Hormones.  Antagonistic  Endocrine 
Action.  H.  Zondek  and  H.  Ucko  (Z.  physiol.  Chem.,  1925,  148, 
111 — 123). — Insulin  administered  to  rabbits  in  small  doses  causes  a 
fall  in  blood-sugar  (first  phase),  followed  by  a  rise  above  the  previous 
level  (second  phase).  When  calcium  or  magnesium  chloride  accom¬ 
panies  the  insulin,  the  phases  are  reversed.  The  facts  are  correlated 
with  similar  effects  of  adrenaline  on  blood-sugar  and  of  pituitary 
extract  on  diuresis,  and  it  is  concluded  that  the  hormones  may  act 
in  one  of  two  opposed  directions,  dependent  on  the  condition  of 
the  cell.  P.  W.  C. 

Action  of  Pepsin  on  Insulin.  A.  A.  Epstein  ( Proc .  Soc.  Exp. 
Biol.  Med.,  1924,  22,  9 — 11). — Pepsin  inactivates  insulin  in  solutions 
below  pu  3-0.  Reactivation  takes  place  when  the  solution  is  made 
neutral  or  alkaline.  Chemical  Abstracts. 

Preparation  and  Standardisation  of  the  Ovarian  Hormone. 

F.  Dickens,  E.  C.  Dodds,  and  S.  Wright  ( Biochem .  J .,  1925,  19, 
853 — 859). — The  physiologically  active  principle  extracted  from  the 
ovary  by  means  of  alcohol  is  an  oil  soluble  in  ether,  acetone,  and 
olive  oil,  and  can  be  obtained  free  from  cholesterol.  It  can  be  heated 
to  200°  without  loss  of  activity,  but  withstands  saponification  only 
to  a  limited  extent.  By  means  of  a  series  of  injections,  an  ovariec- 
tomised  rat  can  be  kept  in  a  state  of  continuous  oestrus  for  a  period 
of  14  days.  Administration  by  the  mouth  is  ineffective.  The 
extract  has  a  marked  depressor  action  and  it  inhibits  the  blood- 
sugar  reducing  action  of  insulin.  S.  S.  Z. 

Sexual  Glands  and  Metabolism.  IV.  Influence  of 
Injections  of  Emulsions  of  Testes  and  Prostate  and  of 
Insulin-like  Testicular  Extracts  on  the  Nitrogen  Metabolism 
of  Normal,  Castrated,  and  Thyroidectomised  Rabbits.  V. 

Korenchevsky  and  M.  Carr  ( Biochem .  J.,  1925,  19,  773 — 782). — 
An  homologous  emulsion  of  testes  decreased  the  nitrogen  metabolism 
of  thyroidectomised  rabbits  much  more  than  that  of  normal  or 
castrated  animals.  It  also  decreased  the  urinary  flow  to  about  the 
same  degree  in  rabbits  both  with  and  without  thyroid  glands. 
Insulin-like  substances  isolated  from  testes  by  Dudley’s  method  also 
decreased  the  nitrogen  metabolism  in  thyroidectomised  rabbits 
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more  than  in  rabbits  with  thyroids.  These  substances  decreased 
the  excretion  of  urine  in  both  thyroidectomised  and  non-thyroidec- 
tomised  animals  during  the  periods  following  the  period  of  injection. 
It  is  suggested  that  the  action  of  the  testicular  emulsion  is  in  part 
due  to  the  presence  in  it  of  insulin-like  substances.  As  these  sub¬ 
stances  have  been  also  isolated  from  kidneys,  the  same  explanation 
might  apply  also  to  the  action  of  kidney  emulsions.  Prostate 
emulsion  appears  to  increase  nitrogen  metabolism  of  rabbits  by 
stimulating  the  activity  of  the  thyroid  and  also  increases  the  flow 
of  urine  in  both  thyroidectomised  and  normal  rabbits.  S.  S.  Z. 

Vitamins.  IV.  Influence  of  Avitaminosis  on  Gastric 
Digestion  of  White  Mice.  F.  Groebbels  and  F.  Sperfeld 
( Z .  physiol.  Chem.,  1925,  148,  290 — 293). — If  white  mice  be  fed 
on  a  vitamin-free  diet,  the  formation  of  pepsinogen  is  not  inhibited, 
but  the  secretion  of  pepsin  does  not  take  place,  the  stomach  wall 
becoming  laden  with  pepsinogen.  In  the  fasting  condition,  the 
formation  of  pepsinogen  is  disturbed  only  if  the  animal  has  been 
previously  fed  on  a  vitamin-free  diet.  P.  W.  C. 

Avitaminosis.  VI.  Influence  of  a  Maize  Diet  on  the 
Creatinine-  and  Creatine-nitrogen  Excretion  of  Rabbits 
and  on  the  Weight  Curves  of  Guinea-pigs.  A.  Palladia  and 
K.  Kratinowa  ( Biochem .  Z.,  1925,  159,  179 — 191). — Rabbits 
fed  on  a  maize  diet  lose  appetite  and  their  body-weight  decreases, 
at  first  slowly,  then  rapidly,  until,  at  death,  it  has  fallen  to  about 
50%.  The  daily  total  urinary  nitrogen  at  first  rises  slightly,  then 
falls  until  2—4  days  before  death,  when  a  large  increase 
occurs.  Creatine  begins  to  appear  on  the  sixth  to  eighth  day  and 
increases  about  4  days  before  death.  Creatinine  excretion 
remains  constant  for  some  time,  then  slowly  falls,  but  shows  a  slight 
rise  before  death.  The  results  are  compared  with  those  obtained 
on  feeding  with  vitamin-free  oats.  The  daily  weight  curves  of 
guinea-pigs  fed  on  oats  and  turnips  are  either  horizontal  or  slightly 
rising;  on  maize  with  turnips,  gradually  sinking;  on  maize,  very 
much  more  rapidly  sinking,  and  on  maize  heated  at  130°  for  3  hrs., 
still  more  rapidly  sinking.  The  insufficiency  of  maize  as  the  diet 
of  rabbits  and  guinea-pigs  is  due,  not  merefy  to  its  lack  of  vitamins- 
A  and  -C,  but  also  to  the  low  biological  value  of  its  proteins.  On 
a  maize  diet,  the  nitrogen  and  creatine  metabolism  in  rabbits  is 
characteristic  of  the  fasting  condition.  Nitrogen  equilibrium  is 
not  attained  either  in  these  experiments  or  in  those  of  experimental 
scurvy,  and  it  is  suggested  that  the  low  biological  value  of  the  pro¬ 
teins  plavs  a  role  also  in  the  aetiology  of  pellagra  (cf.  this  vol.,  i,  461). 

P.  W.  C. 

Improved  Technique  for  Use  with  Synthetic  Diets.  G.  A. 

Hartwell  ( Biochem .  J .,  1925,  19,  729 — 732). — Details  for  the 
preparation  of  a  synthetic  diet  which  approximates  in  composition 
and  texture  to  ordinary  foods  are  given.  Rats  thrive  on  this  diet 
better  than  on  the  ordinary  synthetic  diet.  8.  8.  Z. 
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Vitamins.  V.  Storage  of  Vitamin-,4  by  Young  White 
Rats  after  Administration  of  Horseflesh  to  the  Mother 
during  Pregnancy.  A.  Scheunert  and  A.  J.  Candelin  ( Bio - 
chem.  Z.,  1925,  159,  83 — 88;  cf.  this  vol.,  i,  617). — Horseflesh 
causes  a  considerable  storage  of  vitamin- A  in  pregnant  rats  and 
their  litters.  E.  C.  S. 

Phosphate  and  Calcium  Content  of  Blood  of  Guinea-pigs 
and  Rats  with  Varying  Vitamin-C  and  - A  Administration. 

H.  von  Euler  and  K.  Myrback  (Z.  physiol.  Chem.,  1925, 148, 180 — 
196). — Lowering  of  phosphate  content  of  blood  may  possibly  be 
taken  as  an  index  of  vitamin-C  deficiency.  Figures  are  given  for 
normal  values  in  whole  blood,  serum,  and  corpuscles.  P.  W.  C. 

Effect  of  High  Temperatures  on  the  Accessory  Food  Factor 
Content  of  Cod-liver  Oil.  H.  W.  Southgate  ( Biochem .  J.. 
1925,  19,  733— 736).— The  antirachitic  and  growth-promoting 
factors  of  cod-liver  oil  are  completely  destroyed  when  the  oil  is 
heated  slowly  out  of  contact  with  air  to  300°.  When  it  is  slowly 
heated  and  maintained  for  a  few  hours  at  200°  under  the  same 
conditions,  the  two  factors  disappear  slowly.  S.  S.  Z. 

Delicate  Colour  Reaction  for  the  Presence  of  Vitamin- A. 

O.  Rosenheim  and  J.  C.  Drummond  ( Biochem .  J.,  1925,  19,  753 — 
756). — Arsenic  chloride,  methyl  sulphate,  trichloroacetic  acid, 
acetyl  chloride,  and  benzoyl  chloride  give  a  blue  colour  with  sub¬ 
stances  containing  vitamin-A  such  as  cod-liver  oil.  The  reaction 
is  very  sensitive  and  persists  sufficiently  long  to  allow  a  colorimetric 
comparison  with  a  suitable  standard.  The  reaction  is  obtained 
with  the  unsaponifiable  fraction  of  cod-liver  oil  and  with  the  distil¬ 
late  obtained  by  distilling  this  fraction  in  a  nitrogen  atmosphere 
or  in  a  high  vacuum.  The  reaction  gradually  disappears  with  the 
vitamin  activity  when  a  current  of  air  is  passed  through  cod-liver 
oil  at  100°.  A  definite  parallelism  between  the  intensity  of  the 
coloration  and  the  growth-promoting  property  of  a  number  of  oils 
and  fats  was  observed.  Cholesterol  which  was  made  antirachitic 
by  irradiation  failed  to  react  with  arsenic  chloride.  Both  fat- 
soluble  vitamins  diffuse  through  a  rubber  membrane  into  petroleum. 
Cod-livei1  oil  contains  a  reducing  substance.  S.  S.  Z. 

Association  of  Copper  with  Substances  containing  the  Fat- 
soluble  Vitamin- A.  J.  S.  McHargue  ( Amer .  J.  Physiol .,  1925, 
72,  583 — 594). — Attention  is  directed  to  the  wide  distribution 
of  copper  in  plant  and  animal  tissues,  particularly  in  vital  organs. 
It  is  believed  that  copper  is  a  necessary  constituent  of  the  blood 
in  all  animal  life,  and  probably  takes  part  in  the  respiratory  process. 
Possiblv  the  fat-soluble  vitamin-A  is  a  colloidal  copper  compound. 

A.  A.  E. 

Fats  and  Lipoids  in  Blood.  II.  Distribution  of  Fats  and 
Lipoids  in  the  Blood  of  Rabbits  on  a  Vitamin-B-free  Diet. 

R.  Iwatsuru  (Pfliiger's  Archiv,  1925,  208,  41 — 48;  from  Chem. 
Zentr.,  1925,  ii.  663;  cf.  A.,  1924,  i,  1126). — An  increase  occurs  in 
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the  fat  content  of  the  blood  of  rabbits,  and  of  pigeons  receiving 
food  free  from  vitamin-5.  The  fat  and  lipin  content  of  the  blood- 
corpuscles  does  not  vary  appreciably  from  the  normal.  The  same 
holds  for  the  individual  fractions  of  the  lipins  of  the  blood-corpuscles. 
The  fat  and  lipin  content  of  the  serum  is  appreciably  increased. 
The  ester  fraction  of  the  cholesterol  of  the  serum  is  increased 
relatively  to  the  total  cholesterol.  G.  W.  R. 

Vitamin-B  in  the  Excreta  of  Rats  on  a  Diet  Low  in  this 
Factor.  W.  D.  Salmon  {J.  Biol.  Che?n.,  1925,  65,  457 — 462). — 
Rats  kept  on  a  diet  deficient  in  vitamin-5  may  not  show  a  normal 
response  to  this  deficiency  if  they  have  access  to  their  faeces ;  the 
apparent  vitamin-5  content  of  the  latter  is  increased  if  the  diet 
contains  much  indigestible  matter ;  this  is  probably  due  to  increased 
growth  of  the  intestinal  flora ;  the  growth  of  moulds  on  the  excreta 
does  not  increase  the  vitamin  content  of  the  latter.  C.  R.  H. 

Concentration  of  Vitamin-B.  II.  P.  A.  Levene  and 
B.  J.  C.  van  der  Hoeven  ( J .  Biol.  Chem.,  1925,  65,  483 — 489). — 
The  addition  of  a  precipitation  with  basic  lead  acetate  and  recovery 
from  the  precipitate  with  sulphuric  acid  as  a  preliminary  step  to 
the  precipitation  with  barium  hydroxide  previously  described  (A., 
1924,  i,  1272)  led  to  a  preparation  containing  5-2%  of  nitrogen  (cal¬ 
culated  on  the  ash-free  substance),  which  was  physiologically  active 
in  amounts  of  2 — 4  mg.  per  diem.  Extraction  of  this  preparation 
with  silica  gel  yielded  a  product  containing  80%  of  ash,  15%  of 
nitrogen  (on  the  ash-free  substance) ;  it  gave  negative  reactions 
for  protein  and  positive  for  pentoses;  on  hydrolysis  it  reduced 
Fehling’s  solution;  it  was  active  in  daily  doses  of  0-1  mg.  The 
product  of  the  barium  hydroxide  precipitation  could  be  largely  freed 
from  ash  by  precipitation  with  alcohol  from  strongly  acid  solution ; 
such  a  preparation  had  C  40-0%,  H  5-8%,  N  4-1%,  and  was  active 
in  daily  doses  of  2-5  mg. ;  such  ash-free  preparations  could  not, 
however,  be  further  purified  so  successfully  by  the  silica  method. 

C.  R.  H. 

Antineuritic  Yeast  Concentrates.  I.  H.  W.  Kinnersley 
and  R.  A.  Peters  ( Biochem .  J.,  1925,  19,  820 — 826). — The  acidified 
50%  alcoholic  extract  of.  “  norit  ” -adsorbed  vitamin  from  yeast 
(A.,  1924,  i,  1388)  is  successively  precipitated  with  lead,  acetate, 
methyl  and  ethyl  alcohols,  and  dialysed  ferric  hydroxide,  and  worked 
up  with  higher  concentrations  of  alcohol  until  the  active  principle 
is  dissolved  in  practically  absolute  alcohol.  This  fraction  is  pre¬ 
cipitated  with  ether,  and  the  ether  fraction  is  treated  with  silver 
sulphate  to  remove  further  inactive  material.  The  centrifugate, 
after  being  treated  with  silver  nitrite  in  the  presence  of  hydrochloric, 
acid,  is  precipitated  with  ammoniacal  silver  hydroxide,  which  is 
extracted  with  hydrochloric  acid  and  alcohol,  yielding  a  preparation 
which  cures  and  protects  pigeons  in  doses  of  0-084  mg.  per  day,  but 
does  not  cause  any  increase  in  weight  of  the  birds  after  the  poly¬ 
neuritic  symptoms  are  cured.  The  authors  use  the  expression 
“  torulin  ”  for  this  principle,  and  put  forward  a  formula  for  estimating 
“  torulin  ”  activity.  S.  S.  Z. 
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Pellagra-preventive  Action  of  Dried  Beans,  Caseinogen, 
Dried  Milk,  and  Brewer’s  Yeast.  J.  Goldberger  and  W.  F. 
Tanner  ( U.S .  Pub.  Health  Service  Rep.,  1925,  40,  54 — 80). — The 
prevention  and  causation  of  pellagra  involve  a  new  factor,  named 
P — P,  which  is  present  in  brewer’s  yeast,  milk,  and  lean  meat,  but 
scarcely,  if  at  all,  in  dry  soya  beans,  dry  cow  peas,  butter,  cod  liver 
oil,  or  canned  tomatoes.  It  may  or  may  not  be  effective  without 
the  protein  factor.  Chemical  Abstracts. 

Laboratory  Apparatus  for  the  Wet  Grinding  of  Plant 
Tissues  out  of  Contact  with  Air.  W.  A.  Roach  ( Biochem .  J., 
1925,  19,  783—786). 

Energy  Balance  in  Development  of  Various  Vegetable 
Organisms  and  Oxygen  Content  of  Medium.  E.  F.  Terroine, 
R.  Bonnet,  and  A.  Hee  (Compt.  rend.,  1925,  181,  685 — 687  ;  cf. 
this  vol.,  i,  1117). — Addition  of  oxygen  to  the  air  above  cultures  of 
Sterigmatocystis  nigra,  and  above  seeds  of  lentil  and  black  soya 
bean  germinating  in  the  dark  does  not  affect  the  intensity  of  com¬ 
bustion  in  the  organisms.  L.  F.  H. 

Green  Respiration  Pigment  of  Helianthus  annuus.  A. 

Oparin  (Bull.  Acad.  Sci.  St.  Petersbourg ,  1922,  [6],  535 — 546 ;  from 
Chem  Zentr.,  1925,  ii,  728;  cf.  this  vol.,  i,  1518). — Chlorogenic 
acid  neutralised  with  ammonia  absorbs  2  atoms  of  oxygen  from  the 
air  and  becomes  green;  neutralised  with  sodium  hydroxide,  it 
absorbs  3  atoms  of  oxygen  and  becomes  brown.  The  calcium  salt 
of  the  acid  obtained  after  the  oxidation  of  ammonium  chlorogenate 
has  the  formula  C32H32019Ca  and  thus  contains  4  hydrogen  atoms 
less  than  calcium  chlorogenate.  The  oxidation  is  catalysed  by 
phenolase  or  laccase.  The  oxidation  of  amino-acids  in  the  presence 
of  chlorogenic  acid  follows  the  equation  R,CH(NH2)*C02H-t-0  — > 
R,CH0d-C02+NH3.  In  2 — 4  days,  10 — 20%  of  the  amino-acid 
nitrogen  of  glycine,  alanine,  leucine,  arginine,  aspartic  acid,  glut¬ 
amic  acid,  tyrosine,  phenylalanine,  histidine,  lysine,  and  proline 
are  changed  into  ammoniacal  nitrogen.  Glycylglycine  and  alanyl- 
alanine  are  only  oxidised  slowly  in  the  presence  of  chlorogenic  acid. 
Oxalylaminoacetic  acid  and  pyruvic  acid  are  apparently  among  the 
products  of  oxidation.  Peptone  and  globulin  are  oxidised  even 
more  slowly.  G.  W.  R. 

Effect  of  Light  on  the  Growth  of  Isolated  Etiolated  Bean 
Leaves.  W.  Palladin  (Bull.  Acad.  Sci.  St.  Petersbourg,  1919, 
[6],  647 — 656,  959 — 990;  from  Chem.  Zentr.,  1925,  ii,  729 — 730;  cf. 
this  vol.,  i,  1518). — Data  are  given  for  the  increase  in  weight  of 
isolated  bean  leaves,  in  light  and  darkness  respectively,  floated  on 
the  surface  of  solutions  of  sucrose  of  varying  concentration.  In 
general,  the  increase  in  total  weight  is  proportional  to  the  increase 
in  dry  weight.  It  is  concluded  that  there  is  a  proportionality 
between  increase  in  total  weight  and  increase  in  protein  both  in 
light  and  in  darkness,  and  that  light  affects  protein  synthesis  only 
in  so  far  as  it  affects  growth  generally.  G.  W.  R. 
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Effect  of  Light  on  the  Growth  and  Formation  of  Chlorophyll 
in  Isolated  Etiolated  and  Green  Leaves.  W.  Palladia  {Bull. 
Acad.  Sci.  St.  Petersbourg,  1922,  [6],  547 — 568;  from  Chem.  Zentr., 
1925,  ii,  728 — 729). — Leaves  of  pumpkin,  isolated  at  different  stages 
in  the  growth  of  seedling  plants,  were  placed  in  a  dilute  solution 
of  sucrose  in  tap  water.  One  series  was  kept  in  darkness  and  the 
other  exposed  to  light.  It  was  found  that  increase  in  weight  was 
correlated  with  development  of  chlorophyll.  The  water  content 
of  the  leaves  increased  rapidly  after  the  first  stages  of  their  growth. 

G.  W.  R. 

Variation  of  Protein  Content  of  Maize.  III.  H.  B.  Arbtjckle 
and  0.  J.  Thies,  jun.  {J.  Elisha  Mitchell  Sci.  Soc.,  1924,  40,  176 — 
180). — Maize  from  N.  Carolina,  containing  6-82%  of  protein,  when 
grown  in  W.  Virginia  contained  in  consecutive  seasons  8-22%  and 
10-36%,  respectively.  Treatment  with  complete  fertiliser  or  sodium 
nitrate  raises  the  protein  content,  but  not  to  an  economic  extent. 
The  tip,  middle,  and  butt  of  the  ear  of  white  cap  maize  contained, 
respectively,  9-29%,  9-46%,  and  8-76%  of  protein. 

Chemical  Abstracts. 

Retrogressive  Metamorphosis  of  Proteins  in  Germinating 
Seeds.  A.  Oparin  (Bull.  Acad.  Sci.  St.  Petersbourg ,  1922,  [6], 
525 — 534;  from  Chem.  Zentr.,  1925,  ii,  727 — 728;  cf.  Oparin 
and  Bach,  A.,  1924,  i,  1276). — The  oxidation  of  amino- 
acids  according  to  the  equation  R*CH(NH2)*C02H+0  — > 
R •  C  H  0  ~p  C 02+ NH3  was  studied  in  the  autolysis  and  germination 
of  seeds.  Oxidation  was  promoted  by  addition  of  “  chlorogenic 
acid,”  and  inhibited  by  exclusion  of  atmospheric  oxygen.  Crystal¬ 
line  globulin,  after  the  action  of  the  proteolytic  ferment  from  sun¬ 
flower  seeds,  yielded  much  more  ammoniacal  nitrogen  in  the 
presence  than  in  the  absence  of  chlorogenic  acid.  Sunflower  seeds 
killed  by  chloroform  and  toluene  yielded  more  ammoniacal  nitrogen 
in  the  presence  of  chlorogenic  acid  and  oxygen  than  in  the  absence 
of  either  of  these.  There  was  an  increase  in  the  amount  of  com¬ 
pounds  of  the  type  of  oxalylaminoacetic  acid  in  the  presence  of 
oxygen  and  chlorogenic  acid.  The  formation  of  ammoniacal 
nitrogen  and  oxalylaminoacetic  acid  was  greater  in  an  atmosphere 
of  oxygen  than  in  an  atmosphere  of  carbon  dioxide. 

G.  W.  R. 

Influence  of  Different  External  Factors  on  the  Ash-content 
of  Plants.  R.  Seiden  ( Landw .  Versuchs-Stat.,  1925,  104,  1 — 50). 
— A  detailed  study  of  the  dry  weight  and  ash-content  of  various 
parts  of  plants,  in  relation  to  such  factors  as  light  intensity,  soil 
type,  soil  moisture,  temperature,  manurial  treatment,  etc.  For  a 
given  plant,  the  ash-content  of  the  leaves  decreases  with  the  distance 
from  the  base.  In  general,  the  ash-content  is  higher  in  dilute 
solutions  than  in  stronger  solutions  of  nutrient  salts.  Over  a 
period  of  growth  the  ash- content  of  plants  examined  was  at  a 
maximum  in  August.  The  ash  of  plants  grown  in  various  soil 
types  is  largely  influenced  by  the  amount  of  nutrient  salts  in  the 
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soil.  Immersion  of  a  plant  in  water  decreases  the  ash-content  and 
increases  the  percentage  of  silica,  the  variations  in  these  two 
quantities  being  dependent  on  the  length  of  time  during  which  the 
plant  is  immersed.  The  significance  of  this  fact  in  relation  to 
irrigation  and  leaching  and  crops  is  discussed.  0.  0. 

Yield  and  Mineral  Content  of  Crop  Plants  as  Influenced 
by  those  Preceding.  P.  S.  Burgess  ( Rhode  Island  Agric. 
Exp.  Sta.  Bull.,  1925,  198,  4 — 25). — There  is  a  correlation  between 
the  decrease  in  yield  of  mangolds  and  the  increase  in  the  acidity  and 
active  aluminium  content  of  soils ;  mangolds  from  the  more  acid 
soils  contain  more  aluminium  and  less  phosphorus.  Mangolds  also 
remove  much  calcium  and  magnesium  from  the  soil.  Maize  follow¬ 
ing  mangolds  absorbs  more  iron,*  aluminium,  and  acid  constituents 
than  when  following  maize,  and  the  yield  is  less.  The  ash  content 
of  onions  is  greater  when  following  mangolds  than  when  following 
maize.  Chemical  Abstracts. 

Zymase  Formation  in  Plants.  W.  Palladin  and  W.  Illju- 
vijev  (Bull.  Acad.  Sci.  St.  Petersbourg,  1918,  [6],  195 — 198). — Asper¬ 
gillus  niger  was  grown  in  a  solution  of  quinic  acid  (3%)  together 
with  ammonium  and  potassium  phosphates,  magnesium,  iron,  and 
zinc  sulphates.  The  mycelium  and  the  juice  from  it  evolved  more 
carbon  dioxide  in  the  presence  of  sucrose,  but  only  traces  of  alcohol. 
The  Aspergillus  contained  none  or  only  a  trace  of  zymase.  The 
edible  pine  mushroom  was  unable  to  ferment  dextrose.  In  this  case, 
the  presence  of  chromogens  may  have  an  inhibitory  effect.  A.  C. 

Fermentation  of  Dried  Tobacco.  I.  Methods  for  Separ¬ 
ating  Nicotine  and  Ammonia.  II.  Enzymic  Production 
of  Volatile  Products  from  Nicotine  under  the  Influence  of 
Tobacco-leaf  Extracts.  A.  Fodor  and  A.  Reifenberg  (Bio- 
chem.  J.,  1925,  19,  827 — 829,  830 — 835). — I.  The  nicotine  in  the 
mixture  of  ammonia  and  nicotine  obtained  from  tobacco  leaves  by 
direct  distillation  is  precipitated  by  the  addition  of  a  solution  of 
mercuric  iodide  in  potassium  iodide  to  the  faintly  acidified  distillate. 
The  filtrate  is  then  treated  with  excess  of  potassium  iodide,  made 
alkaline,  and  the  ammonia  is  distilled  over  and  received  into  standard 
acid.  The  nicotine-nitrogen  can  be  determined  directly  by  the 
Kjeldahl  method  in  the  precipitate  or  indirectly  by  subtracting  the 
ammonia-nitrogen  from  the  total  nitrogen  of  the  mixture.  This 
method  does  not  eliminate  any  error  that  may  accrue  from  distilling 
over  from  the  tobacco  volatile  bases  other  than  nicotine  or  ammonia . 

II.  Expressed  juice  and  macerates  of  the  tobacco  leaf  in  various 
conditions  produce  by  their  enzymic  activity  on  nicotine  volatile 
nitrogen-containing  bases.  Expressed  juice  also  possesses  peptolytic 
activity.  The  nicotine  probably  decomposes  with  the  production 
of  pyridine,  methylamine,  and  carbon  dioxide.  There  is  no  evidence 
of  the  production  of  acid.  S.  S.  Z. 

Behaviour  of  Saponins  on  Dialysis.  L.  Kofler  and  A. 
Wolkenberg  ( Biochem .  Z.,  1925,  160,  398 — 406). — The  following 
saponins  were  investigated  and  are  placed  in  order  of  decreasing 
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rate  of  dialysis  through  parchment  thimbles  :  digitonin,  primulic 
acid,  horse-chestnut  saponin,  sapotoxin,  “  saponin  pur.  albiss.,” 
Sthamer  saponin,  powdered  saponin,  Gypsophila  saponin,  senegrin. 
The  last  two  show  no  sign  of  dialysis  after  8  days.  This  order 
corresponds  approximately,  but  not  completely,  with  their  rate  of 
absorption  from  the  intestine  (cf.  Kofler  and  Schrutka,  this 
vol.,  i,  1501).  Saponins  may  be  freed  from  mineral  substances 
without  loss  of  hsemolytic  activity  by  electrodialysis.  In  the  case 
of  Sthamer  saponin,  “  saponin  pur.  albiss.,”  and  sapotoxin  an  increase 
of  activity  occurs.  Electrodialysis  is  applied  to  the  determination 
of  saponins  in  lemonade.  E.  C.  S. 

Galegine.  H.  Muller  ( Z .  Biol.,  1925,  83,  239 — 263). — An 
improved  method  of  extracting  galegine  quantitatively  based  on 
its  precipitation  as  the  picrate  is  described.  On  methylating 
galegine  trimethylethylguanidine  results.  The  seed  of  Galega 
officinalis,  the  source  of  galegine,  does  not  contain  any  free  arginine. 
The  chloroaurate,  C6H13N3,HAuC13,  m.  p.  156°,  and  the  picrolonate, 
which  decomposed  at  254°,  were  prepared.  A  new  base,  the  con¬ 
stitution  of  which  was  not  established,  was  also  isolated  from  the 
seed.  Galegine  is  present  in  the  leaves  of  G.  officinalis.  When 
galegine  is  submitted  to  putrefaction,  hydroxydihydrogalegine  is 
produced.  The  pharmacological  action  of  the  hydroxy  compound 
is  the  same  as  that  of  the  base,  but  weaker.  Yeast  does  not  act 
on  galegine.  The  base  was  recovered  in  the  urine  after  a  sub¬ 
cutaneous  injection  in  goats.  The  stomach  and  milk  of  the  animals 
showed  the  presence  of  questionable  traces  of  galegine.  Three 
other  substances,  possibly  chemically  related  to  galegine,  were  also 
isolated  in  pure  condition  from  the  urine  in  very  small  quantities. 
The  presence  of  choline  in  the  milk  of  the  goats  was  established. 

s.  s.  z. 

Bromolecithins.  I.  Fractionation  of  Brominated  Soya¬ 
bean  Lecithins.  P.  A.  Levene  and  I.  P.  Rolf  (J.  Biol.  Chem., 
1925,  65,  545 — 549). — From  the  products  of  bromination  of  the 
lecithins  of  the  soya  bean  were  obtained  a  tetra-  and  a  hexa-bromo 
derivative  which,  on  hydrolysis  with  hydrochloric  acid,  gave  tetra- 
and  hexa-bromostearic  acids,  respectively.  The  result  favours  the 
hypothesis  that  ordinary  lecithins  are  mixtures  of  several  individual 
compounds.  C.  R.  H. 

Occurrence  of  Dihydroxyquinolinecarboxylic  Acid  (the 
p-Acid  of  Suzuki)  in  Rice  Husks.  Y.  Sahashi  ( Biochem .  Z., 
1925,  159,  221— 234).— The  p-acid  of  Suzuki  (cf.  A.,  1912,  ii,  980), 
obtained  by  acid  hydrolysis  of  crude  oryzanin,  is  shown  to  have  the 
empirical  formula  C10H7O4N,  (mol.  wt.  from  analysis  of  salts,  205), 
and  by  the  preparation  of  salts,  esters,  acetyl,  benzoyl,  and  bromo 
derivatives  the  presence  of  two  hydroxyl  and  one  carboxyl  groups 
is  deduced.  Oxidation  with  nitric  acid,  gives  juglonic  acid  (4  :  6- 
dinitro-3-hydroxy-o-phthalic  acid)  and  oxalic  acid.  Heating  with 
zinc  dust  in  a  sealed  tube  gives  quinoline  (identified  as  the  picrate). 
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The  (3-acid  is  therefore  formulated  as  either  3  :  6-  or  2  :  6-dihydroxy- 
quinoline-5-earboxylic  acid.  P.  W.  C. 

Presence  of  (3-Methylg'lucoside  in  the  Leaves  of  Scabiosa 
succisa,  L.  (Dipsacese).  N.  Wattiez  (Bull.  Soc.  Chim.  biol., 
1925,  7,  917 — 924). — The  leaves  of  Scabiosa  succisa,  L.,  contain 
scabioside  and  (3-methylglucoside  which  has  been  isolated  in  the 
crystalline  state.  H.  J.  C. 

Constituents  of  Myoporum  laetum,  Forst.  (the  Ngaio  ” ). 
I.  F.  H.  McDowall  (J.  Chem.  Soc.,  1925,  127,  2200—2207).— 
Myoporum  laetum,  Forst.  (New  Zealand),  contains  mannitol  in  the 
leaves  (0-2%),  wood  (0-25%),  and  berries  (which  also  contain  formic 
acid).  The  leaves  and  terminal  branchlets  yield  on  distillation  with 
superheated  steam  0-12 — 0-3%  of  an  oil,  containing  0-01%  of  a 
paraffin  hydrocarbon,  C32H66  or  C34H70,  m.  p.  62 — 63°,  the  residual 
oil,  after  removal  of  stearoptene,  having  df0  1-0203,  [a]D  — 26*54°, 
Uq  1*4823,  saponification  value  17*9,  and  containing  86%  of  an 
oxygenated  sesquiterpene  ketone,  ngaione,  C15H2203,  lemon-yellow 
oil,  b.  p.  188°/29  mm.  (corr.),  dg  1*0273,  [a]D  —26*20°,  1*4794, 

probably  an  open- chain  diolefinic  ketone  having  two  separate  oxide 
rings  [p -nitrophenylhydrazone,  m.  p.  103° ;  semicarbazone,  m.  p. 
120 — 122°  (decomp.) ;  oxime,  lemon-yellow  oil,  b.  p.  201°/27  mm., 
(1$,  1*0640,  [a]D  —13*51°,  ri%  1*5008 ;  the  thiosemicarbazone  and  other 
derivatives  are  liquid].  Reduction  of  ngaione  with  sodium  and 
alcohol  yields  the  corresponding  secondary  alcohol,  ngaiol,  a  lemon- 
yellow  oil,  b.  p.  195 — 196°/29  mm.  (corr.),  dg  1*0163,  [a]D  — 25*00°, 
<  1*4784  [acetate,  b.  p.  190— 192°/29  mm.,  dg  1*0337,  K  1-4720; 
monomethyl  ether,  b.  p.  182°/29  mm.  (corr.),  dg  0*9913,  [a]D  — 16*82°, 
1-4701 ;  methyl  xanthate  ;  all  these  derivatives  are  liquid]. 

B.  F. 

Volatile  Constituents  of  Valencia  Orange  Juice.  J.  A.  Hall 

and  C.  P.  Wilson  (J.  Amer.  Chem.  Soc.,  1925,  47,  2575—2584).— 
After  several  fractional  distillations  under  120  mm.  and  finally 
in  steam,  the  product  was  extracted  with  ether.  The  aqueous 
solution  contained  formic  acid,  acetone,  acetaldehyde,  and  ethyl 
alcohol.  The  ether  extract  from  39,085  litres  of  juice  yielded  182  g. 
of  oil,  <xd  (1-dm.  tube) +25*76°,  w®  1-4691,  d g  0*8866,  ester  value 
(aldehyde-free  oil)  8*4,  ester  content  2*71  %.  From  this  oil  citronellal 
(0*5%)  was  isolated.  The  residual  oil  was  hydrolysed  and  steam- 
distilled  and  in  the  distillate  iso(  ?)amyl  alcohol,  phenylethyl  alcohol, 
an  alcohol,  Cl0HlsO  (of  unknown  constitution  and  forming  90% 
of  the  water-insoluble  constituents),  and  possibly  terpineol  and 
geraniol  were  detected.  The  potassium  salts  of  the  acids  were 
acidified  and  distilled,  and  n-octoic,  formic,  and  acetic  acids  detected 
in  the  product,  these  acids  being  present  as  esters  in  the  original 
juice.  J.  W.  B. 

Composition  of  Palestine  Olives  and  their  Oil.  F.  Menchi- 
kowsky  ( Zionist  Organ.  Inst.  Agric.  Exp.  Sta.  Bull.,  1924,  2,  3 — 17). 
— For  the  flesh  of  olives,  the  following  minimum,  maximum,  and 
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average  values  were  obtained  :  moisture,  19*1,  55-55,  37-51 ;  fat, 
23-82,  51-14,  38-19  ;  protein,  1-37,  2-72,  1-8 ;  ash,  1-02,  2-35,  1-92%. 
The  oil  gave  the  following  minimum  and  maximum  values  :  d 15 
0-916,0-918;  saponification  number,  187-5,  191-9 ;  Reichert-Meissl 
number,  0-46,  1-84;  iodine  number,  81-75,  88-41;  iodine  number 
of  liquid  acids,  93-42, 106-6 ;  percentage  of  liquid  acids,  85-56,  94-23 ; 
percentage  of  solid  acids,  5-77,  13-42.  Chemical  Abstracts. 

Insecticidal  Principle  of  Chrysanthemum  cineraricefolium. 

R.  Yamamoto  ( Sci .  Papers  Inst.  Phys.  Chem.  Res.  Tokyo ,  1925,  3, 
193 — 222;  cf.  Fujitani,  A.,  1909,  ii,  825;  Staudinger  and  Ruzicka, 
A.,  1924,  i,  510,  700,  758). — An  account  of  work  previously  described 
(cf.  A.,  1919,  i,  465  ;  1923,  i,  1010 ;  1924,  i,  1151).  L.  F.  H. 

Plant  Phosphatides.  V.  Grafe  ( Biochem .  Z.,  1925, 159,  444 — 
448). — A  short  survey  of  some  recent  work.  The  author  is  of 
opinion  that  the  phosphatides  and  cerebrosides  of  the  plant  cell  are 
the  mother  substances  of  vitamins.  H.  D.  K. 

Water-soluble  Phosphatides  from  the  Root  of  the  Sugar 
Beet.  I.  V.  Grafe  and  V.  Horvat  ( Biochem .  Z.,  1925,  159, 
449 — 467). — A  phosphatide  may  be  separated  from  sugar  beet  by 
allowing  the  sliced  root  to  remain  in  distilled  water  for  24  hrs., 
evaporating  this  extract  in  a  vacuum,  and  finally  precipitating  with 
excess  of  lead  acetate  solution.  Analyses  have  been  carried  out  on 
the  lead  salt.  From  the  phosphatide,  oleic  acid,  palmitic  acid, 
choline,  and  glycerophosphorio  acid  have  been  separated  and 
identified.  The  N  :  P  ratio  is  1 : 2.  The  molecule  appears  therefore 
to  be  a  double  one,  with  a  total  mol.  wt.  of  2243. 

From  the  solution  which  remains  after  filtering  off  the  lead 
precipitate,  a  second  phosphatide  may  be  separated  by  removing 
the  lead,  evaporating  the  filtrate,  and  precipitating  with  a  large 
excess  of  alcohol.  This  yields  a  less  pure  substance,  which  has  been 
shown  to  contain  a  fatty  acid,  glycerophosphorio  acid,  and  choline. 
It  is  possibly  the  same  phosphatide  as  that  precipitated  by  lead 
acetate,  slightly  “  denatured  ”  by  the  preliminary  operations. 

H.  D.  K. 

Composition  of  Potato  Tubers.  J.  J.  Willaman  and  R.  M. 
West  ( Minnesota  Studies  Plant  Sci.,  1924,  No.  5,  211 — 227). — A 
statistical  study.  Environmental  effects  predominate,  but  early 
and  late  maturing  varieties  differ  in  that  the  former  are  low  in 
dry  matter  and  high  in  ether  extract,  mineral  substances,  and 
nitrogen.  At  the  same  stage  of  maturity  the  size  of  the  tuber 
has  no  influence  on  the  composition.  The  nitrogen  content  is 
correlated  with  values  for  the  carbohydrate,  ash,  and  ether  extract. 

Chemical  Abstracts. 

Plant  Diseases.  VI.  Fusarium  Uni ,  Bolley.  A.  K.  Anderson 
(Minnesota  Studies  Plant  Sci.,  1924,  No.  5, 237 — 280). — The  pK  range 
for  good  growth  is  3-5 — 9-5,  acidity  developing  during  growth  due 
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chiefly  to  the  production  of  carbon  dioxide.  The  dry  matter  produced 
on  media  with  potassium  nitrate,  aspartic  acid,  urea,  asparagine,  and 
ammonium  sulphate  as  the  only  sources  of  nitrogen  decreases  in 
that  order.  Growth  is  good  with  dextrose,  lsevulose,  galactose, 
mannose,  xylose,  sucrose,  maltose,  lactose,  soluble  starch,  or  inulin 
as  the  only  source  of  carbon,  the  products  of  metabolism  on  dextrose 
being  mainly  carbon  dioxide  and  ethyl  alcohol,  with  traces  of  succinic 
acid  and  glycerol.  The  ratio  of  carbon  dioxide  to  ethyl  alcohol  is 
nearly  that  of  a  typical  yeast  fermentation,  but  usually  high  on 
account  of  the  utilisation  of  the  latter  as  a  source  of  carbon.  The 
same  substances  are  the  main  products  of  metabolism  when  (slower) 
growth  takes  place  on  xylose,  but  the  proportions  differ.  Fusarium 
Uni  grows  on  ethyl  alcohol  as  the  only  source  of  carbon,  carbon 
dioxide  being  the  main  by-product,  the  pH  reaching  2-57.  Succinic 
acid  also  serves  as  a  source  of  carbon.  On  dextrose,  the  carbon  in 
the  mycelium  increases,  and  the  nitrogen  decreases  with  age,  but 
on  xylose  there  is  scarcely  any  change.  On  ethyl  alcohol,  the 
percentage  of  nitrogen  in  the  mycelium  is  greater  than  when  dextrose 
or  xylose  is  the  sole  source  of  carbon.  Chemical  Abstracts. 

Silage,  its  Composition  and  Value  as  a  Farm  Food.  G.  N. 

Blackshaw  ( Rhodesia  Agric.  J '.,  1925,  22,  191 — 201). — Values  are 
tabulated  of  the  water  (64-7 — 87-5%),  fat  (0-2 — 3-3%),  crude 
protein  (1-4 — 6-6%),  true  protein  (0-86 — 3-71%),  carbohydrate 
(6-2 — 17*0%),  fibre  (T8 — 1T5%),  and  ash  (1-7 — 3-5%)  content  of 
the  silage  prepared  from  twenty  different  materials. 

Chemical  Abstracts. 

Soil  Potassium  as  Affected  by  Fertiliser  Treatment  and 
Cropping.  J.  W.  Ames  and  R.  H.  Simon  (Ohio  Agric.  Exp.  Sta. 
Bull.,  1924,  379,  185 — 212). — The  supply  of  active  potassium  is 
gradually  depleted  where  large  yields  have  been  produced  by 
addition  of  lime  and  acid  phosphate ;  addition  of  sodium  nitrate 
slightly  increases  the  amount  of  water-soluble  potassium .  Potassium 
chloride,  but  not  potassium  in  stable  manure,  increases  the  amount 
of  potassium  in  the  subsoil.  Calcium  sulphate,  sodium  nitrate, 
ammonium  sulphate,  and  monocalcium  phosphate  in  2%  solutions 
increased  the  solubility  of  potassium  in  silt  loam,  clay  loam,  and 
clay  soils  which  were  unfertilised  or  fertilised  with  potassium. 

Chemical  Abstracts. 

Effect  of  Cropping  on  the  Active  Potash  of  the  Soil.  G.  S. 

Fraps  ( Texas  Agric.  Exp.  Sta.  Bull.,  1924,  325). — The  active 
potassium  (that  dissolved  by  0-2AT-nitric  acid)  is  decreased  when 
crops  are  grown  on  the  soil.  About  40-9%  of  the  potassium  is 
removed  by  crops  grown  with  addition  of  dicalcium  phosphate 
and  ammonium  nitrate.  The  correlation  factor  between  the 
potassium  removed  by  the  crops  and  the  active  potassium  lost 
from  the  soil  is  0-722={=0-016.  Chemical  Abstracts. 

Physiological  Reactions  o£  Manuring  Salts.  H.  Kappen 
and  M.  Lukacs  ( Z .  Pfianz.  Dung.,  1925,  5  A,  249 — 270). — From 
experiments  on  seedlings  in  water-  and  sand-cultures  the  facts 
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that  inorganic  nitrates  are  physiologically  alkaline  and  ammonium 
salts  physiologically  acid  are  confirmed.  For  the  seedlings  used, 
the  residual  acidity  was  highest  for  maize,  lowest  for  mustard, 
and  intermediate  for  buckwheat.  In  a  physiologically  alkaline 
solution  in  which  maize  is  growing,  the  acidity  gradually  decreases 
up  to  the  15th  day,  after  which  a  slight  increase  sets  in.  In  a 
physiologically  acid  solution,  the  acidity  increases  up  to  about 
the  18th  day.  Ammonium  nitrate  may  be  either  acid  or  alkaline 
in  this  respect.  The  methods  by  which  plant  roots  take  up  nutrients 
to  produce  such  changes  in  reaction  are  discussed  from  the  point 
of  view  of  the  electrolytic  dissociation  theory.  0.  0. 

Nitrogen  Fixation  in  the  Punjab.  P.  E.  Lauder  and  B. 
Ali  (Mem.  Dept.  Agric.  India,  Bacter.  Series,  1925,  2,  1 — 28). — ■ 
Punjab  soils  can  fix  large  quantities  of  atmospheric  nitrogen  with¬ 
out  the  addition  of  carbohydrate.  Under  certain  conditions,  con¬ 
siderable  losses  of  nitrogen  may  occur.  The  conditions  which 
favour  losses  of  nitrogen  are  not  exactly  known,  but  heavy  soils 
show  greater  losses  than  light  soils  :  light  soils  have  the  greater 
power  of  nitrogen  fixation.  Under  ordinary  cultural  conditions, 
rapid  depletion  of  soil  nitrogen  is  unlikely.  G.  W.  R. 

Determination  of  the  Phosphorus  Requirements  of  Soils. 

M.  J.  van  der  Spuij  ( Z .  Pflanz.  Dung.,  1925,  5A,  281 — 325). — 
The  author  has  attempted  to  correlate  response  to  phosphatic 
fertilisers  in  pot  experiments,  using  oats  and  rye,  with  the  total 
phosphorus,  and  phosphorus  soluble  in  different  solvents  for  a 
number  of  soils.  Neither  the  total  phosphorus  content  of  soils 
nor  the  content  of  phosphorus  soluble  in  10%  hydrochloric  acid 
can  be  correlated  with  their  requirements  for  phosphatic  fertilisers. 
The  ratio  of  phosphorus  soluble  in  0-5%  citric  acid  to  total  phos¬ 
phorus  or  to  phosphorus  soluble  in  10%  hydrochloric  acid  gives 
the  best  correlation  with  the  phosphorus  requirements  of  the  soils 
examined.  Good  results  are  also  obtained  when  1%  citric  acid 
or  0*2A -nitric  acid  is  used  as  extracting  solvent.  No  satis¬ 
factory  correlation  was  observed  between  response  to  phosphatic 
dressings  and  increase  in  the  phosphorus  content  of  plants  consequent 
on  such  dressings.  G.  W.  R. 

Availability  of  Phosphorus  in  Calcareous  and  Non-calc- 
areous  Soils.  J.  W.  Ames  and  C.  J.  Schollenberger  (Ohio 
Agric.  Exp.  Sta.  Bull.,  1924,  [380],  215 — 242). — Lime  has  little 
effect  on  the  availability  of  either  native  or  added  phosphorus. 
With  oats,  the  differences  in  phosphorus  content  attributable  to 
fertilisation  become  less  as  the  age  of  the  plant  increases.  After 
8  yrs.  in  cylinders,  the  soils  became  much  more  acid;  the  organic 
phosphorus  was  higher  in  unlimed  soil  than  in  the  original  soil. 

Chemical  Abstracts. 

Hydrogen  Peroxide  Catalase  of  Marsh  Soils.  L.  Smolik 
(Proc.  Intern.  Soc.  Soil  Sci.,  1925,  [ii],  1,  6 — 12). — In  the  subsoils 
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examined,  the  hydrogen  peroxide  catalase,  the  hygroscopieity,  and 
the  constant  and  variable  hydrogen-ion  concentration  increased 
with  the  depth ;  soils  having  the  greatest  catalytic  power  showed  a 
higher  constant  value  and  a  higher  calcium  carbonate  content. 
The  loss  of  catalytic  power  on  heating  at  various  temperatures  was 
studied,  the  results  showing  irregularities .  Chemical  Abstracts . 

Acidity  of  Soils.  D.  J.  Hissink  and  J.  van  der  Spek  ( Chem . 
Weekblad,  1925,  22,  500 — 501). — The  acidity  of  soils  is  ascribed  to 
hydrogen  ions  present  in  electrical  double  layers  which  exist  round 
colloidal  particles  of  clay  acids  and  humus  acids  in  the  presence  of 
water.  The  clay  acids  are  weak  acids,  but  the  humus  acids  include 
some  of  considerable  strength.  S.  I.  L. 

Exchangeable  Acidity  of  the  Soil  and  the  Relation  between 
Actual  and  Titratable  Acidity.  H.  Niklas  and  A.  Hock  (Z. 
Pfianz.  Diing.,  1925,  5A,  370 — 392). — The  role  of  aluminium  in  soil 
acidity  is  discussed  in  detail.  Exchangeable  acidity  is  associated 
with  the  concentration  of  aluminium  salts.  From  analysis  of  curves 
already  described  (this  vol.,  i,  768)  the  pa  of  soils  is  calculated,  and 
this  value,  for  a  large  number  of  soils,  agrees  with  the  value  found  by 
electrometric  and  colorimetric  methods.  Forest  soils  do  not  show 
such  good  agreement.  0.  0. 

Influence  of  Individual  Factors  on  the  Reaction  of  the  Soil 
Solution.  E.  W.  Bobko  and  D.  W.  Druschinin  ( Z .  Pfianz. 
Diing.,  1925,  5 A,  345 — 369). — In  the  preparation  of  aqueous  soil 
extracts  for  pa  determinations  the  relative  amounts  of  soil  and  water 
used  have  but  little  effect  on  the  pa  up  to  a  soil :  water  ratio  of  1  :  25. 
In  unlimed  soils  increase  in  the  amount  of  water  used  caused  slight 
diminution  in  pH-  In  limed  soils,  the  reverse  holds.  The  soil 
solution  of  limed  soils  has  a  higher  pu  than  has  an  aqueous  extract, 
and  in  unlimed  soils  the  reverse  occurs.  The  titratable  alkalinity 
of  a  soil  extract  is  directly  proportional  to  the  of  the  extract. 
Assuming  that  titratable  acidity = free  C02,  and  titratable  alkalinity 
=  [HC03'],  then  pK  values  calculated  from  the  formula  pK  =  log 
[HC03']—  log  [C02]+6-52  agree  with  those  found  experimentally 
for  most  limed  soils.  For  unlimed  soils  and  those  rich  in  humus, 
the  pa  values  calculated  in  this  way  were  higher  than  the  experi¬ 
mental  values. 

In  extracts  of  limed  soils  only  does  removal  of  free  carbon  dioxide 
increase  the  pu-  The  buffer  system  C02+HC03'  changes  to  the 
system  HC03'-fC03".  In  this  case  ps  calculated  from  the  formula 
[H‘]==[HC03'] X 0-10“n/[C03"]  is  in  good  agreement  with  the 
observed  values. 

These  facts  are  explained  on  the  assumption  that  the  buffer 
system  of  the  soil  solution  contains  acids  with  higher  dissociation 
constants  than  that  of  carbon  dioxide.  Such  acids  can  only  be 
organic  acids.  0.  0. 

Influence  of  Neutral  Salts  on  Soil  Reaction.  0.  Arrhenius 
(Proc.  Intern.  Soc.  Soil  Sci.,  1925,  [ii],  1,  24 — 33). — With  increasing 
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concentration  of  neutral  salt  solutions  in  contact  with  an  acid  loam, 
an  alkaline  loam,  a  sandy  soil,  and  a  peat  an  increase  of  the  hydrogen- 
ion  concentration  and  titratable  acidity  of  the  extracts  was  observed, 
but  not  as  a  direct  function  of  the  concentration.  Hence  “  potential 
acidity  ”  is  not  a  function  of  adsorption.  The  determination  of 
the  hydrogen-ion  concentration  of  soils  by  the  use  of  potassium 
chloride  solution  instead  of  water  for  the  measurement  of  potential 
acidity,  lime  requirement,  and  the  effect  of  fertiliser  is  untrust¬ 
worthy  as  a  measure  of  the  acidity  of  the  soil. 

Chemical  Abstracts. 

Hydrogen-ion  Concentration  of  Soils  as  Affected  by  Carbon 
Dioxide  and  by  the  Soil :  Water  Ratio,  and  the  Nature  of  Soil 
Acidity.  W.  H.  Pierre  (Soil  Sci.,  1925,  20,  285 — 305). — Neither 
the  presence  of  the  roots  of  actively  growing  plants  nor  the  passage 
of  carbon  dioxide  through  the  soil  affects  thepn  value  of  the  displaced 
soil  solution,  soils  being  strongly  buffered  to  carbon  dioxide.  The 
pK  of  some  soils,  especially  very  acid  ones,  varies  with  the  soil :  water 
ratio  used  in  making  the  suspensions ;  others  show  no  variation. 
When  soils  which  exhibit  this  difference  are  thoroughly  leached  and 
most  of  the  soluble  salts  and  acids  removed,  they  no  longer  show 
any  such  variation.  These  observations  support  the  mineral  acid 
theory  of  soil  acidity,  since  the  solution  will  be  saturated  with 
respect  to  the  relatively  insoluble  soil  acids  even  at  widely  varying 
soil  :  water  ratios.  Data  are  recorded  indicating  that  the  hydrogen- 
ion  concentration  of  a  filtered  soil  extract  or  displaced  soil  solution 
determined  by  the  colorimetric  method  agrees  well  (provided  certain 
conditions  are  observed)  with  the  figure  obtained  electrometrically 
with  a  suspension  of  the  same  soil.  C.  T.  G. 

Significance  of  the  Carbon  Dioxide  of  the  Soil  and  of  the 
Atmosphere  in  Agriculture.  E.  H.  Reinau  (Z.  Pflanz.  Diing., 
1925,  5A,  393 — 395). — A  reply  to  various  criticisms  of  the  author  s 
earlier  work.  O.  O. 

Comparison  of  Methods  for  the  Determination  of  Hydrogen- 
ion  Concentration  in  Soils.  H.  Niklas  and  A.  Hock  ( Landw . 
Versuchs.-Stat.,  1925,  104,  87 — 91). — The  values  of  soils  as 

found  by  using  nitrophenols  as  indicators  and  by  Clark  and  Lubsr 
technique  show  reasonable  agreement  with  each  other  and  also 
with  electrometric  measurements.  O.  O. 

Significance  of  Electrometric  Titration  in  the  Estimation 
of  the  Lime  Requirements  of  Soils.  H.  Niklas  and  A.  Hock 
(Landw.  Versuchs-Stat.,  1925,  104,  93 — 102). — Further  discussion 
of  curves  already  described  (this  vol.,  i,  768).  O.O. 

Composition  of  the  Soil  Solution  as  Indicated  by  the  Dis¬ 
placement  Method.  J.  C.  Martin  and  J.  S.  Bttrd  (Calif.  Sta. 
Rept.,  1923,  174 — 176). — A  modification  of  the  Parker  displacement 
method,  using  an  apparatus  which  is  illustrated,  produced  soil 
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solutions  for  analytical  purposes  apparently  in  the  same  condition 
in  which  they  existed  in  the  soil.  Chemical  Abstracts. 

Concentration  of  Phosphate  in  the  Soil  Solution  according 
to  the  Displacement  Method.  J.  C.  Martin  and  J.  S.  Burd 
(Calif.  Sta.  Kept.,  1923,  173). — Soil  solutions,  displaced  after  the 
initial  displacement  solutions  ceased  to  give  uniform  concentrations, 
showed  a  rise  in  concentration  of  phosphate  when  the  concentration 
of  certain  other  electrolytes  was  lowered.  Chemical  Abstracts. 

Percolation  of  Water  through  Soils.  E.  V.  Winterer  (Calif. 
Sia.  Rept.,  1923,  234 — 236). — The  amount  of  colloidal  material 
leached  from  soil  varies  directly  with  the  rate  of  percolation  of 
water.  Treatment  with  dilute  solutions  of  copper  sulphate  and 
formaldehyde  increased  the  rate  of  percolation.  The  rate  through 
gravel  was  twelve  times  greater  than  through  loam. 

Chemical  Abstracts. 

Moisture  Relationships  of  Soils.  M.  M.  McCool  and  A.  W. 
Weidemann  (Soil  Sci.,'  1925,  20,  243 — 247). — When  a  solution 
of  sucrose  is  brought  into  contact  with  different  soils  and  soil 
fractions,  the  concentration  of  the  solution  is  increased  as  measured 
by  freezing-point  determinations,  indicating  that  water  is  removed 
from  the  solution.  A  soil  dried  at  55°  or  100°  removes  considerably 
more  water  than  the  same  soil  kept  at  the  ordinary  temperature. 
This  is  considered  to  be  additional  evidence  that  soils  are  capable 
of  holding  appreciable  amounts  of  water  in  an  “  unfree  ”  condition 
(cf.  Bouyoucos,  Mich.  Agric.  Exp.  Sta.,  1916 — 1918,  Tech.  Bulls., 
31,  36,  42).  C.  T.  G. 

Relation  of  Biological  Processes  to  Concentration  of  Cations 
in  Soils.  J.  S.  Burd  ( Soil  Sci.,  1925,  20,  269 — 283). — Studies  are 
reported  on  the  effect  of  time  and  various  treatments  on  the  con¬ 
centration  and  composition  of  the  liquid  phase  of  soil  from  which 
the  original  soil  solution  has  been  removed  by  displacement  with 
water  (cf.  Burd  and  Martin,  A.,  1924,  i,  1396).  Aiter  initial  dis¬ 
placement  of  an  amount  of  liquid  equivalent  to  the  total  water  in 
the  sample  of  soil  used,  a  second  (and  in  some  cases  a  third  and 
fourth)  displacement  was  carried  out.  Examination  of  successive 
portions  of  the  displaced  solutions  showed  that,  when  the  soils  were 
kept  undisturbed  and  saturated  with  water,  i.e.,  under  conditions 
such  that  biological  activities  were  absent  or  reduced  to  a  minimum, 
there  was  a  definite  increase  of  concentration  due  to  the  inherent 
solubility  of  the  solid  material.  The  total  concentration  of  the 
liquid  phase  of  such  depleted  soils  remained,  however,  very  low. 
On  the  other  hand,  when  the  soils  were  removed  from  the  tubes 
after  the  initial  displacement  and  kept  under  aerobic  conditions, 
the  total  concentration  of  the  liquid  from  later  displacements  was 
very  greatly  increased.  Further,  it  is  shown  that  biological  oxid¬ 
ations  resulting  in  substantial  increases  in  the  concentration  of 
nitrates  and  sulphates  tend  in  general  to  increase  the  total  con- 
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centration  of  the  soil  solution  and,  in  effect,  determine  the  con¬ 
centration  of  cations  as  well  as  of  anions.  Under  anaerobic  con¬ 
ditions  (favouring  reduction  processes),  there  is  a  great  decrease 
of  nitrates  without  an  equivalent  decrease  in  concentration  of  cations, 
the  loss  being  compensated  for  by  increase  of  hydrogen  carbonate 
ion.  These  changes  are  very  similar  to  those  occurring  in  cropped 
soils.  C.  T.  G. 

Influence  of  the  Amount  and  Nature  of  the  Replaceable 
Base  on  the  Heat  of  Wetting-  of  Soils  and  Soil  Colloids.  W.  W. 

Pate  ( Soil  Sci.,  1925,  20,  329 — 335). — Saturation  of  a  soil,  or  of 
colloidal  material  extracted  from  it,  with  a  univalent  base  lowered 
the  heat  of  wetting.  Saturation  with  a  bivalent  base  had  no  very 
marked  effect.  Comparing  the  extracted  colloids  from  different  soils, 
it  is  shown  that  the  heat  of  wetting  can  be  positively  correlated  with 
the  amount  of  replaceable  base  in  the  colloid  (cf.  Bouyoucos,  this 
vol.,  i,  1228).  C.  T.  G. 

What  is  Humus?  S.  A.  Waksman  ( Proc .  Nat.  Acad.  Sci., 
1925,  11,  463 — 468). — On  adding  excess  of  hydrochloric  acid  to 
a  5%  sodium  hydroxide  extract  of  soil,  a  precipitate,  nearly  ash¬ 
free  and  containing  2*5 — 3*5%  of  nitrogen,  is  obtained  :  this 
fraction  is  soluble  in  alkalis  and  reprecipitated  by  acids.  The 
filtrate  from  this  fraction,  on  neutralisation  with  sodium  hj^dr oxide, 
yields  a  precipitate  soluble  in  acids  and  alkalis,  and  quantitatively 
precipitated  from  solution  at  pa  4-8.  It  contains  30 — 50%  of 
ash  and  about  1%  of  nitrogen,  and  to  it  the  buffering  properties 
of  the  soil  are  due.  H.  J.  C. 

“Hager  ”  Soils.  E.  Knickmann  and  M.  Helbig  (Z.  Pflanz. 
Dung.,  1925,  5  A,  209 — 248). — The  term  “hager”  is  applied  to  a 
forest  humus  soil  of  low  fertility  and  in  which  humification  is 
retarded  by  the  action  of  wind  and  sun.  The  results  of  a  compre¬ 
hensive  physical  and  (inorganic)  chemical  examination  of  such  a 
soil  are  given  as  compared  with  a  normal  forest  soil.  The  “  hager  ” 
soil  is  richer  in  humus  and  has  a  higher  water  capacity  than  the 
normal  soil.  The  texture  of  the  “  hager  ”  soil  is  more  uniform 
than  that  of  the  normal  soil  in  which  the  subsoil  is  richer  in  the 
finer  soil  particles.  The  solubility  in  hydrochloric  acid  and  the 
nitrogen  content  are  both  lower  for  the  “  hager  ”  soil  than  for 
the  normal  soil.  In  both  cases,  the  humus  is  acid,  the  acidity 
being  highest  in  the  “  hager  ”  soil  and  lowest  in  the  normal  subsoil. 
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[General,  Physical,  and  Inorganic  Chemistry. 


Experimental  Test  of  the  Theory  of  Bohr,  Kramers,  and 
Slater.  W.  Bothe  and  H.  Geiger  (Z.  Physik,  1924,  26,  44). — 
An  experimental  test  of  the  theory  of  Bohr,  Kramers,  and  Slater 
(cf .  A.,  1924,  ii,  433,  509)  is  suggested.  On  the  basis  of  the  Compton 
theory  of  X-ray  scattering,  the  simultaneous  production  of  scattered 
radiation  and  of  the  electron  associated  with  it  is  necessitated. 
According  to  the  proposed  theory,  no  such  simultaneity  should  be 
observed.  As  the  scattered  radiation  and  the  electron  have  not 
the  same  direction,  it  should  be  possible  to  record  their  production 
by  two  Geiger  counters,  and  to  detect  any  statistical  connexion 
between  the  two  events.  S.  B. 

Extension  of  Bohr’s  Correspondence  Principle  to  Small 
Quantum  Numbers.  P.  W.  Ketchum  ( Physical  Rev.,  1924, 
24,  463 — 465). — When  an  electron  falls  spirally  from  an  orbit  of 
quantum  number  n2  to  one  of  nv  the  frequency  of  the  radiation 
emitted  is  an  integral  {n2— n1)  multiple  of  the  mean  frequency  of 
rotation  in  its  orbit  during  the  spiral  motion,  assuming  that  the 
number  of  rotations  made  for  a  change  of  quantum  level  dn  is 
proportional  to  dn.  A.  A.  E. 

Simultaneous  Jumping  of  Two  Electrons  in  Bohr’s  Model. 

P.  S.  Epstein  (Proc.  Nat.  Acad.  Sci.,  1924,  10,  337 — 342). — A 
theoretical  discussion  of  the  abnormal  triplet  series  in  calcium 
discovered  by  Russell  and  Saunders.  The  series  is  lp—mp',  and 
the  frequencies  of  the  third  and  of  all  successive  members  of  the 
series  are  greater  than  the  frequency  of  the  normal  series  limit  for 
the  return  of  an  electron  to  the  1  p  orbit.  The  excess  energy 
required  for  the  emission  of  these  lines  is  supposed  to  be  derived 
from  orbital  changes  of  a  second  electron.  The  author  shows  by 
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consideration  of  a  simplified  model  that  such  series  are  compatible 
with  the  principle  of  correspondence,  and  are  due  to  the  coupling 
of  the  electrons  within  the  atom.  Such  coupling  is  shown  to  modify 
the  selection  rules  so  that  the  azimuthal  quantum  number  of  an 
electron  may  change  by  two,  or  the  quantum  number  of  two 
electrons  may  simultaneously  change  by  unity.  S.  B. 

Constants  of  the  Rydberg-Ritz  Equation.  J.  H.  Jones 
and  J.  C.  Boyce  ( Proc .  Roy.  Soc.,  1924,  A,  106,  773 — 784). 

Atomic  Force  Fields.  F.  S.  Brackett  (J.  Opt.  Soc.  Amer., 
1924,  9,  237 — 249). — Regularities  have  been  traced  in  the  variation 
with  atomic  number  of  the  energies  of  inner  virtual  orbits.  These 
are  correlated  with  changes  in  the  quantum  defects  for  the  same 
elements.  The  assignment  of  quantum  numbers  due  to  Brackett 
and  Birge  is  confirmed.  S.  B. 

Relations  between  the  Optical  Spectra  of  Different  Atoms 
of  the  Same  Electron  Structure.  I.  Lithium-like  and 
Sodium-like  Atoms.  1).  R.  Hartree  (Proc.  Roy.  Soc.,  1924, 
A,  106,  552 — 580). — General  theoretical  relations  of  a  quantitative 
nature  are  given  based  on  the  Bohr  atom. 

Comparison  with  experimental  results  on  the  line  spectra  of  a 
number  of  elements  is  effected  by  a  computation  of  a  quantity 
known  as  the  “  term  excess  ”  which  is  given  by  the  difference 
between  the  wave  number  corresponding  with  the  energy  term  of 
the  orbit  under  consideration  and  the  wave  number  of  the  corre¬ 
sponding  term  of  the  hydrogen-like  atom  of  the  same  core  charge. 

The  observed  values  of  the  “  term  excess  ”  for  sodium-like  and 
lithium -like  atoms  which  remain  entirely  outside  the  core  agree 
very  closely  with  a  relation  of  the  type  indicated  by  the  theory. 
For  orbits  which  penetrate  the  core  values  are  found  which  agree 
roughly  with  the  values  deduced  from  observed  spectra.  R.  W.  L. 

Spectra  of  some  Lithium-like  and  Sodium-like  Atoms. 

D.  R.  Hartree  (Proc.  Camb.  Phil.  Soc.,  1924,  22,  409 — 425). — The 
argument  on  the  interpretation  of  the  experimental  results  (cf. 
preceding  abstract)  is  treated  in  considerable  detail.  R.  W.  L. 

Optical  Constants  of  Matter.  C.  G.  Darwin  (Trans.  Camb. 
Phil.  Soc.,  1924,  23,  137 — 167). — An  analysis  of  the  refraction, 
reflection,  and  absorption  of  light  in  their  relation  to  the  simple 
phenomenon  of  scattering  without  having  recourse  to  any  atomic 
theory,  thereby  obviating  the  difficulties  that  are  inherent  in  the 
application  of  the  laws  of  classical  thermodynamics  to  electrons. 
The  results,  it  is  claimed,  of  this  analysis  are  not  to  be  construed 
in  any  sense  as  in  opposition  to  the  classical  electron  theory ;  they 
merely  represent  an  extraction  from  that  theory  of  the  parts  which 
may  be  regarded  without  any  distrust. 

A  number  of  typical  results  of  the  application  of  the  analysis 
now  advanced  is  appended  to  the  paper.  R.  W.  L. 

Optical  Separations  and  Atomic  Numbers.  A.  C.  Menzies 
(Nature,  1924, 114,  861). — The  relativity  X-ray  formula  dv=K(Z—s)* 
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(cf.  Millikan  and  Bowen,  A.,  1924,  ii,  710)  has  been  applied  to 
doublets  and  triplets  generally,  and  the  values  of  s  have  been 
tabulated.  The  values  within  the  same  group  are  directly  pro¬ 
portional  to  the  atomic  number,  and  the  slopes  of  the  graphs  are  very 
nearly  the  same  for  all  groups.  A.  A.  E. 

Controlled  Orbital  Transfers  of  Electrons  in  Optically 
Excited  Mercury  Atoms.  R.  W.  Wood  ( Proc .  Roy.  Soc.,  1924, 
A,  106,  679 — 694). — The  fluorescence  of  mercury  vapour  has  been 
studied.  The  exciting  radiation  was  from  a  water-cooled  mercury 
arc.  The  atoms  are  primarily  excited  by  absorption  of  the  line  at 
2536  A.,  and  an  electron  is  thereby  raised  to  the  2 p2  orbit.  It  is 
raised  to  higher  levels  by  subsequent  absorption  of  other  lines,  and 
the  fluorescent  light  indicates  the  return  path  of  the  electron  to  the 
IS  orbit.  Addition  of  nitrogen  and  other  gases  has  remarkable 
effects  on  the  phenomena.  Nitrogen  causes  the  excited  vapour  to 
absorb  4046  (2 p3 — 2 S)  strongly,  and  an  intense  emission  of  5461 
(2S—2p1),  and  also  other  changes.  Many  other  effects  of  mixtures 
are  recorded.  S.  B. 

Anomalous  Zeeman  Effects.  W.  Heisenberg  ( Z .  Physik, 
1924,  26,  291—307). — To  explain  the  phenomena  of  the  complex 
Zeeman  effects  and  other  phenomena  due  to  the  coupling  of  several 
electrons,  it  is  necessary  to  introduce  a  further  quantum  restriction 
on  the  value  of  the  coupling  energy.  S.  B. 

Spectral  Theory  and  the  Origin  of  the  ‘ 4  Nebulium  ’  ’  Lines. 

S.  Rosseland  ( Nature ,  1924,  114,  859 — 860). — A  theoretical  con¬ 
sideration  of  the  possibility  that  the  nebulium  spectrum  may  be 
due  to  helium.  The  assumption  of  a  metastable  state  of  hydrogen 
would  harmonise  with  observations  on  nebulae,  but  the  nebular 
lines  can  scarcely  be  ascribed  to  a  molecular  compound  of  hydrogen 
and  helium.  A.  A.  E. 

Sommerfeld’s  and  Lande's  Rules  for  Classification  of 
Terms  and  Zeeman  Patterns  in  Spectra.  W.  M.  Hicks  [Phil. 
Mag.,  1924,  [vi],  48,  1036 — 1048). — Contains  a  suggested  change 
in  form  of  the  enumeration  of  species  of  term  types  and  the  rules 
for  predetermination  of  Zeeman  patterns,  and  the  discussion  of 
the  evidence  for  and  against  a  rule,  accepted  by  Lande,  supposed 
to  give  the  ratios  of  the  separations  in  multiplets.  C.  W.  B. 

Doppler  Effect  in  Canal  Rays  from  Hydrogen,  Oxygen,  and 
Nitrogen.  H.  Krefft  {Ann.  Physik,  1924,  [iv],  75,  75 — 107). — 
Canal  rays  generated  in  one  chamber  were  passed  into  another 
containing  gas  at  a  lower  pressure  than  the  first,  as  in  the  method  of 
Wien  ( Physikal .  Z.,  1910,  11,  377),  producing  light  by  collision,  and 
the  Doppler  effect  of  this  was  studied  in  relation  to  the  potential 
difference  across  the  discharge  tube.  Contrary  to  previous  reports, 
no  limiting  velocity  was  found.  The  relation  of  the  velocities  of 
the  extinction  maxima  are  discussed  and  also  the  effect  of  chang¬ 
ing  the  gases  in  the  chambers.  By  the  use  of  an  electromagnetic 
field,  it  is  shown  that  the  spark  lines  of  oxygen  and  nitrogen  are 
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produced  from  singly  positively  charged  atoms,  whilst  the  arc 
and  series  lines  probably  originate  from  neutral  atoms.  With  the 
highest  velocities,  indications  of  doubly  charged  oxygen  atoms  are 
obtained.  L.  J.  H. 

Series  Regularities  in  the  Spark  Spectrum  of  Nitrogen. 

C.  C.  Kiess  ( Science ,  1924,  60,  249). — Lines  in  the  red  and  infra¬ 
red  regions  of  the  arc  spectra  of  metals  in  air  have  been  identified 
as  spark  lines  of  nitrogen.  The  sensitive  lines  result  from  com¬ 
binations  of  a  triple  P  term  with  an  S  term,  another  triple  P  term, 
and  a  five-fold  D  term.  The  series  regularities  given  in  a  table 
are  of  odd  multiplicity  (quintet  system)  and  therefore  belong  to 
the  spark  spectrum  of  nitrogen.  A.  A.  E. 

Fine  Structure  of  the  Helium  Line  5876  A.  L.  S.  Ornstein 
and  H.  C.  Burger  ( Z .  Physik,  1924,  26,  57 — 58). — The  relative 
intensities  of  the  two  components  of  the  yellow  helium  line  5876  A. 
are  1:6.  If  the  fine  is  a  normal  doublet  of  the  type  2 tt — 38,  the 
relation  should  be  1  :  2.  It  is  concluded  that  the  line  is  probably 
either  an  intercombination  of  two  singlet  terms  or  a  multiplet  of 
a  new  type.  S.  B. 

Structure  of  the  Iron  Spectrum.  II.  0.  Laporte  (Z. 
Physik,  1924,  26,  1 — 22). — A  continuation  of  previous  work  (A., 
1924,  ii,  364).  Septet  terms  have  been  identified,  and  their  inter¬ 
combinations  with  the  fundamental  d-term  of  the  iron  spectrum. 
Additional  triplet  and  quintet  terms  have  been  found.  Complete 
tables  are  given.  A  quarter  of  the  total  number  of  iron  lines  have 
now  been  assigned  orbital  transitions.  S.  B. 

Pole  Lines  occurring  in  the  Interrupted  Arc  Spectra  of  • 
Silver,  Gold,  and  Copper.  H.  Lowery  {Phil.  Mag.,  1924,  [vi], 
48,  1122 — 1131). — Spectroscopic  observations  have  been  made  of 
the  silver,  gold,  and  copper  arcs  produced  under  conditions  similar 
to  those  of  Hemsalech  and  the  Comte  de  Gramont  (A.,  1922, 
ii,  176,  410).  In  the  regions  studied,  5220  to  3380  A.,  a  number 
of  fines  have  been  found  in  the  neighbourhood  of  the  fixed  pole 
which  readily  fall  into  two  classes  according  as  they  cease  abruptly 
at  the  end  of  the  initial  stages  of  the  arc  flash  or  tend  to  pass  on 
into  the  intermediate  and  final  stages.  Most  of  the  fines  have  been 
identified  with  previously  observed  arc  and  spark  fines,  but  a 
number  of  them  do  not  seem  to  have  been  previously  recorded. 
Lists  of  the  “  new  ”  lines  occurring  in  the  region  5220  to  3380  A. 
are  given.  C.  W.  B. 

Spark  Spectrum  of  Caesium.  L.  A.  Sommer  (Ann.  Physik , 
1924,  [iv],  75, 163 — 181). — The  spark  spectrum  of  caesium  has  been 
carefully  measured  from  3268 — 7280  A.  The  series  fines  of  the 
arc  spectrum  were  measured  at  the  same  time :  2p2— 2pt  = 

554’038  cm.-1,  in  good  agreement  with  Meissner’s  value  (A.,  1921, 
ii,  565).  The  series  fines  of  the  spark  spectrum  (Cs+)  are  evidently 
too  widely  spaced  for  three  or  more  members  of  the  same  series  to 
be  included  in  the  region  studied.  Two  groups  of  lines  (51)  have 
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been  analysed  for  constant  differences  and  can  be  arranged  into  a 
scheme  similar  to  that  of  Landb  for  neon  (A.,  1921,  ii,  669)  and  to 
that  obtained  from  an  analysis  of  the  lines  of  xenon.  These  analogies 
afford  qualitative  confirmation  of  the  Sommerfeld-Kossel  dis¬ 
placement  law.  L.  J.  H. 

M- Series  of  Tungsten.  11.  Thoraeus  ( Z .  Physilc,  1924,  26, 
396 — 399). — The  wave-lengths  of  the  717-series  of  tungsten  have 
been  measured.  The  measurement  of  such  long  wave-lengths  was 
made  possible  by  the  substitution  of  a  red  celluloid  window  in  the 
A -ray  tube,  in  the  place  of  a  metal  foil.  S.  B. 

Series  Limit  Absorption  in  Sodium  Vapour.  G.  R. 

Harrison  ( Physical  Rev.,  1924,  24,  466 — 477). — As  the  wave¬ 
length  decreases,  the  transmission  of  sodium  vapour  rises  to  a 
maximum  at  2465  A.,  decreases  regularly  to  a  minimum  at  the 
series  limit  2414  A.,  and  returns  to  its  former  value  at  2200  A. 
Eighteen  similar  curves  were  obtained  for  different  vapour  densities. 
The  results,  however,  do  not  permit  determination  of  the  precise 
variation  of  atomic  absorption  with  wave-length.  A.  A.  E. 

Absorption  and  Dispersion  of  Thallium  Vapour.  A.  L. 

Narayan,  1).  Ghnnaiya,  and  K.  R.  Rao  ( Proc .  Roy.  Soc.,  1924,  A, 
106,  596 — 601). — Thallium  vapour  in  the  non-luminous  state  absorbs 
lines  of  the  sharp  and  diffuse  series  and  the  1,7t2  orbit  is  the  ground- 
orbit  of  the  valency  electron.  At  about  900°,  a  large  number  of 
bands  of  diffuse  and  complex  structure  make  their  appearance, 
which  are  attributed  to  Tla  molecules.  The  infra-red  absorption 
shows  no  selectivity  in  the  region  0-9  y  to  1-35  y,  and  therefore 
1,tt2— 1,tt1  is  not  the  single-line  spectrum  of  the  metal.  The  work 
of  Geisler  and  of  McLennan  on  the  anomalous  dispersion  exhibited 
at  5350-6  A.  has  been  confirmed.  Anomalous  dispersion  is,  how¬ 
ever,  more  prominent  at  3775-7  A.  R.  W.  L. 

Relative  Absorbing  Powers  of  the  L-Levels  for  Radiation 
of  Varying  Wave-length.  H.  W.  B.  Skinner  {Proc.  Camb.  Phil. 
Soc.,  1924,  22,  379).- — Measurements  of  the  absorbing  power  were 
made  by  a  new  method,  which  consists  in  recording  photographically 
by  a  Secman  spectrograph  the  relative  intensities  of  the  fluorescent 
L-speetrum  of  cerium  excited  by  the  A-radiations  of  copper, 
molybdenum,  and  silver. 

The  results  are  held  to  confirm  the  work  of  Robinson  (cf.  A., 
1923,  ii,  818)  on  the  relative  absorbing  powers  of  the  A-levels, 
and  to  indicate  that  the  X3  (X=A-ray  wave-length)  law  is  invalid 
when  applied  to  individual  A-levels.  R.  W.  L. 

Methods  of  Estimating  the  Successive  Ionisation  Potentials 
of  any  Element.  D.  R.  Hartree  {Proc.  Camb.  Phil.  Soc.,  1924, 
22,  464 — 474).- — By  assuming  that  for  different  elements  the 
quantum  numbers  of  the  normal  orbit  of  each  of  the  first  18  electrons 
captured  by  a  bare  nucleus  are  independent  of  the  atomic  number, 
an  analysis  is  advanced  of  the  corresponding  terms  representing 
the  energies  of  the  normal  orbit  for  different  atoms  of  the  same 
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electronic  structure.  It  is  shown  that,  assuming  the  quantum 
numbers  of  the  term  corresponding  with  the  normal  orbit,  there 
are  four  methods  which  may  be  used  to  estimate  the  value  of  this 
term  from  which  the  ionisation  potential  may  be  evaluated.  Ap¬ 
proximate  values  of  the  successive  ionisation  potentials  of  oxygen, 
iron,  and  silver  are  given  in  tabular  form,  together  with  detailed 
illustrations  of  the  method  of  calculation.  R.  W.  L. 

Negative  and  Doubly-charged  Positive  Ions  in  Argon. 

H.  A.  Barton  ( Nature ,  1924,  114,  826 — 827). — Singly-charged, 
positive,  atomic  argon  ions  are  first  detected  when  an  accelerating 
potential  of  about  17  volts  (uncorr.)  is  applied  to  electrons  striking 
the  atoms,  and  doubly-charged  positive  atomic  ions  at  45  volts. 
The  result  is  contrary  to  the  assumption  that  the  critical  potential 
of  34  volts  at  which  the  first  part  of  the  blue  spectrum  appears 
corresponds  with  the  production  of  doubly-charged  ions.  Since 
negative  ions  originate  in  that  part  of  the  tube  where  impacting 
electrons  have  just  sufficient  energy  to  excite  the  atoms,  it  would 
appear  that  for  argon  it  is  a  necessary  and  sufficient  condition 
for  the  capture  of  an  electron  that  the  atom  should  first  be  in  an 
excited  state.  A.  A.  E. 

Nature  of  the  Ions  in  Air  and  in  Carbon  Dioxide.  H.  A. 

Erikson  (Physical  Rev.,  1924,  24,  502 — 509). — The  mobility  curves 
obtained  are  explained  by  assuming  that  ionisation  involves  the 
detachment  of  an  electron  from  a  molecule,  leaving  a  positive, 
unimolecular  ion  which  soon  attaches  itself  to  a  neutral  molecule 
forming  the  final,  unstable,  bimolecular,  positive  ion,  whilst  the 
electron  almost  immediately  joins  a  neutral  molecule  forming  a 
stable,  negative,  unimolecular  ion.  Dissociation  is  considered  to 
play  only  a  small  part.  It  is  concluded  that  single  molecules 
singly  charged,  positively  or  negatively,  all  have  about  the  same 
mobility  which  is  independent  of  mass  and  molecular  volume, 
and  that  a  singly-charged  cluster  of  two  or  more  molecules,  not 
forming  a  single  molecule,  has  a  smaller  mobility.  A.  A.  E. 

Measurement  of  Critical  Potentials  of  Gases.  E.  G. 

Dymond  ( Proc .  Camb.  Phil.  Soc.,  1924,  22,  405 — 408). — It  is  sug¬ 
gested  that  these  potentials  will  be  more  accurately  obtained  if, 
instead  of  plotting  the  current-voltage  curve,  as  is  the  usual  practice, 
the  differential  of  this  curve  be  plotted.  An  experimental  method 
of  directly  obtaining  this  value  is  outlined,  and  has  been  tested 
with  helium.  The  results  obtained  are  essentially  preliminary, 
but  much  greater  sensitivity  than  with  the  usual  method  is  promised. 

L.  F.  G. 

Conditions  for  Statistical  Equilibrium  between  Atoms, 
Electrons,  and  Radiation.  P.  A.  M.  Dirac  (Proc.  Roy.  Soc., 
1924,  A. ,  106, 581 — 596). — The  principle  that  every  process  occurring 
in  an  assembly  in  thermodynamic  equilibrium  is  exactly  balanced 
by  the  reverse  process  occurring  to  the  same  extent  is  applied  to 
the  general  case  of  w-body  encounters,  both  radiative  and  non- 
radiative  processes  being  considered.  Reaction  equilibrium  con- 
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ditions  are  obtained  involving  the  probabilities  of  the  direct  and 
reverse  processes.  It  is  shown  that  the  van’t  Hoff  isochore  is  of 
universal  validity  even  for  radiative  processes  and  with  relativity 
mechanics. 

From  Planck’s  law  of  radiation  it  is  deduced  that  every  process 
by  which  radiation  is  emitted  is  stimulated  by  external  radiation 
of  the  same  frequency,  the  ratio  of  stimulated  to  spontaneous 
emission  being  independent  of  the  nature  of  the  process,  and 
inversely  proportional  to  the  cube  of  the  frequency.  The  analysis 
is  extended  to  the  deduction  of  formulae  for  the  degree  of  ionisation 
of  a  gas  which  differs  but  slightly  from  those  advanced  by  Saha 
and  Fowler.  R.  W.  L. 

Statistical  Theory  of  Dissociation  and  Ionisation  by 
Collision,  with  Applications  to  the  Capture  and  Loss  of 
Electrons  by  a-Particles.  R.  H.  Fowler  ( Proc .  Camb.  Phil. 
Soc.,  1924,  22,  253 — 272). — In  a  previous  analysis  (cf.  A.,  1924, 
ii,  221)  on  the  basis  of  the  classical  Bohr-Thomson  theory  of  ionis¬ 
ation  by  collision,  the  author  ignored  the  interactions  in  the  core 
of  any  atom  entered  by  an  a-particle.  The  limitations  inherent 
to  these  premises  are  obviated  in  the  analysis  now  advanced. 

Formulae  are  given  for  the  frequency  relations  between  the 
general  2-  and  3-body  collision  processes  of  dissociation  and  recom¬ 
bination  in  a  perfect  gas.  For  ionisation  and  its  reverse,  the 
formulae  take  a  simple  form.  The  results  are  applied  to  an  investig¬ 
ation  of  the  theory  of  the  capture  and  loss  of  an  electron  by  swift 
a-particles  in  which  the  effects  of  the  general  field  of  the  atom  are 
included.  Rutherford’s  F5-law  for  the  equilibrium  ratio  [H++]/ 
[He+]  is  a  necessary  consequence  simply  of  the  classical  formulae 
for  the  distribution  in  velocity  of  the  8 -particles  ejected  by  a-  or 
p -particles  of  given  velocity.  R.  W.  L. 

Photoelectric  Thresholds  of  Elements.  R.  Hamer  ( J .  Opt. 
Soc.  Amer.,  1924,  9,  251 — 257). — The  maximum  wave-lengths  able 
to  stimulate  the  photoelectric  activity  of  a  number  of  common 
elements  have  been  measured.  The  metallic  surfaces  were  only 
roughly  prepared,  and  the  values  are  regarded  as  preliminary 
estimates.  S.  B. 

Calculation  of  the  Fall  of  Potential  in  the  Ion  and  Electron 
Gas  Emitted  from  Glowing  Metals.  M.  von  Laue  and  N.  Sen 

(Ann.  PhysiJc,  1924,  [iv],  75, 182 — 188). — Mathematical.  L.  J.  H. 

Ionic  Mobilities  in  Gaseous  Mixtures.  L.  B.  Loeb  and 
M.  F.  Ashley  (Proc.  Nat.  Acad.  Sci.,  1924,  10,  351 — 355). — The 
mobilities  of  ions  have  been  measured  in  mixtures  of  air  and  ammonia 
in  varying  proportions,  with  the  intention  of  testing  the  view  that 
a  gaseous  ion  is  surrounded  by  a  cluster  of  neutral  molecules.  The 
results  were  indecisive.  S.  B. 

Slow  Corpuscular  Radiations  from  Salts.  T.  Volmer 
(Z.  PhysiJc,  1924, 26, 285 — 290). — A  number  of  salts  have  been  found 
to  emit  positively  charged  particles  at  comparatively  low  temper- 
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atures  (about  450°).  Determinations  of  e/m  have  now  shown  that 
these  particles  consist  of  atoms  of  the  metal  which  is  a  constituent 
of  the  salt.  The  salts  studied  were  halides  of  cadmium,  copper, 
zinc,  lead,  and  calcium.  S.  B. 

Soft  X-Rays  and  Secondary  Electrons.  J.  A.  Becker 
{Physical  Rev.,  1924,  24,  478 — 485). — The  velocity  distribution 
of  photo-electrons  excited  by  soft  X-rays  has  been  analysed  by  a 
method  similar  to  that  used  for  (3-rays.  The  following  critical 
potentials  were  obtained  :  aluminium,  L3,  70  volts ;  Lv  80  volts ; 
silver,  Nv  134  volts;  M6,  365 — 370  volts.  The  following  charac¬ 
teristic  lines  in  the  N  spectrum  of  tungsten  were  observed  :  N.> — 05, 
410  volts ;  N2 — 04,  482  volts ;  N1 — 03,  560  volts ;  N5 — 03,  305  volts ; 
N. — 02,  312  volts.  The  results  are  in  agreement  with  Bohr’s  theory. 

A.  A.  E. 

Electron  Emission  Excited  by  a-Rays.  A.  Becker  {Ann. 
Physilc,  1924,  [iv],  75, 217 — 275). — Aluminium,  silver,  and  gold  were 
bombarded  with  a-rays  in  a  vacuum.  Ten  electrons  per  a-particle 
are  emitted  if  the  velocity  of  the  latter  is  1*5  X 109  cm. /sec., 
and  more,  up  to  20  per  a-particle,  for  higher  velocities,  inde¬ 
pendently  of  the  nature  of  the  metal  and  the  direction  of  the 
bombardment,  i.e.,  whether  perpendicular  or  oblique.  The  average 
velocity  with  which  the  electrons  leave  the  surface  is  independent 
of  the  metal,  the  direction,  and  the  velocity  of  the  exciting  a-rays. 
The  distribution  of  the  velocity  follows  the  Maxwell  law  of  random 
distribution  about  the  value  2  volts,  but  it  is  not  possible  to  say 
whether  there  is  a  definite  upper  limit.  The  direction  of  emission 
is  also  distributed  at  random  according  to  the  same  law.  These 
results  are  compared  with  those  obtained  in  the  related  phenomena 
of  thermionic  and  8-ray  emission,  the  laws  of  which  are  similar, 
but  not  identical.  All  three  are  probably  due  to  the  same  funda¬ 
mental  mechanism.  L.  J.  H. 

Radioactive  Constant  of  Niton.  I.  Curie  and  C.  Chamie 
(J.  Phys.  Radium,  1924,  vi,  5,  238 — 248). — The  life  constant  of 
radium  emanation  has  been  determined  by  a  new  method.  In 
principle,  equal  quantities  of  emanation  are  sealed  into  two  bulbs, 
and  the  activity  of  one  bulb  is  immediately  noted.  The  time 
is  then  taken  during  which  the  combined  activity  of  the  two 
bulbs  falls  to  the  same  value.  The  period  of  half-life  is  thus  obtained 
directly.  The  corrections  required  in  practice  are  described.  The 
activity  measured  was  the  y-ray  activity  of  the  emanation,  filtered 
through  12  cm.  of  lead.  Preliminary  experiments  showed  that  this 
activity  obeyed  the  simple  logarithmic  decay  law,  and  that,  there¬ 
fore,  no  radiation  from  the  active  deposit  was  interfering.  The 
half-life  period  of  niton  is  given  as  3-823  days  (X=7-554x  10-3  per 
hour)  with  a  probable  error  of  0-05%.  S.  B. 

Number  of  [3-Particles  from  Radium-12.  K.  G.  Emeleus 
{Proc.  Camb.  Phil.  Soc.,  1924,  22,  400 — 404). — By  means  of  an 
electrical  counter,  the  numbers  were  measured  of  a-  and  of  (3-particles 
from  a  source  of  radium-D,  -E,  and  -F,  of  which  the  quantities  of 
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the  last  two  were  nearly  in  their  equilibrium  ratio.  After  correcting 
for  reflection  of  (3 -particles  at  the  source,  the  numbers  were  approxi¬ 
mately  equal,  although  no  great  accuracy  is  claimed  for  this  result. 
According  to  previous  work  on  their  absorption  (Meitner,  A.,  1915, 
ii,  663),  the  (3-particles  from  radium -1)  would  not  be  recorded  under 
the  experimental  conditions.  The  observed  (3-radiation  was  there¬ 
fore  due  to  disintegration  of  radium-i?,  and  since  this  was  in 
equilibrium  with  radium-E,  of  which  one  atom  is  assumed  to  give 
one  a-particle  on  disintegration,  it  follows  that  about  one  [3 -particle 
is  emitted  per  disintegrating  atom  of  radium-i?.  This  result  does 
not  agree  with  that  of  Moseley  (A.,  1912,  ii,  1024),  who  found  that 
one  atom  of  radium -E  appeared  to  emit  little  more  than  half  a 
(3 -particle.  L.  F.  G. 

Decay  of  Radium-!?.  L.  Bastings  (Phil.  Mag.,  1924,  [vi], 
48,  1075 — 1080). — No  appreciable  difference  has  been  detected 
between  the  decay  constant  of  those  radium-1?  atoms  ejecting  fast 
(3-particles  and  the  average  radium-1?  atom.  A  value  of  the  decay 
constant  of  radium-1?  :  X-0- 139(5^0-000!  day-1  has  been  obtained 
corresponding  with  a  half -period  of  4-985  days.  C.  W.  B. 

Electron  Emission  from  Adsorbed  Films  on  Tungsten. 

K.  H/Kingdon  (Physical  Rev.,  1924,  24,  510 — 522). — Measurements 
were  made  of  the  electron  emission  from  tungsten  filaments  covered 
more  or  less  completely  with  films  of  oxygen,  thorium,  csesium, 
caesium  and  oxygen,  and  of  thoria  in  the  presence  of  nitrogen. 

A.  A.  E. 

(3-Ray  Spectrum  of  Radium.  0.  Hahn  and  L.  Meitner  (Z. 
Physik,  1924,  26,  161 — 168). — The  (3-ray  spectrum  of  radium, 
carefully  purified  from  disintegration  products,  has  been  examined. 
Three  groups  of  rays  have  been  identified  with  the  disintegration  of 
radium  itself  with  the  He-values  1037,  1508,  and  1575.  The 
differences  between  the  energies  of  these  correspond  with  the 
differences  between  the  energies  associated  with  the  K,  L,  and  M 
levels  in  the  atom.  It  is  concluded  that  their  emission  is  caused  by 
absorption  of  nuclear  y-radiation  of  wave-length  6*6  xlO-10  cm. 

S.  B. 

High  Energy  Groups  in  the  Magnetic  Spectrum  of  the 
Radium-C  (3 -Rays.  C.  D.  Ellis  (Proc.  Camb.  Phil.  Soc.,  1924, 
22,  369 — 378). — Recent  determinations  (Ellis  and  Skinner,  A.,  1924, 
ii,  85)  having  indicated  that  whilst  the  relative  values  of  the  energies 
of  radium -6'  (3 -rays  as  determined  by  Rutherford  and  Robinson 
(A.,  1913,  ii,  899)  are  accurate,  their  absolute  values  are  low.  The 
absolute  energies  of  the  (3 -ray  spectra  have  now  been  determined 
to  an  estimated  accuracy  of  1  in  300  and  a  probable  accuracy  of 
1  in  1000,  using  the  standardised  technique  of  Ellis  and  Skinner 
(loc.  cit.). 

It  is  concluded  that  the  greater  portion  of  this  spectrum  is  due  to 
the  conversion  according  to  the  quantum  relation  of  certain  high- 
frequency  monochromatic  y-rays  in  the  K,  L,  M,  N  .  .  .  levels  of 
the  radium -C  atom,  and  a  good  agreement  is  reached  between  the 
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values  calculated  for  the  energy  of  the  y-rays  necessary  to  excite  the 
radium -(7  (3-rays,  and  those  observed  by  Bohr  and  Coster  (A.,  1923, 
ii,  110). 

Further  analysis  of  the  spectrum  indicates  that  y-rays  of  up  to 
2  x  106  volts  show  no  fresh  absorption  phenomena,  which,  it  is 
held,  indicates  that  the  seat  of  the  y-ray  emission  lies  in  the  nuclear 
electronic  system  but  is  distinct  from  the  disintegration  electron, 
and  whilst  neither  the  disintegration  electron  nor  the  a-particle  is 
actually  concerned  in  the  y-ray  emission,  strong  y-ray  emission 
is  more  likely  to  be  followed  by  instability  of  the  electronic  system 
than  of  the  a-particle  system. 

A  nuclear  level  system  of  radium- (7  is  advanced  provisionally. 

R.  W.  L. 

(3-Ray  Spectrum  of  Mesothorium.  II.  D.  H.  Black  ( Proc . 
Roy.  Soc.,  1924,  A.,  106,  632 — 640). — A  repetition  of  the  work  of 
v.  Baeyer,  Hahn,  and  Meitner  ( Physilcal .  Z.,  1912,  264)  using  much 
more  accurate  methods  of  focussing  the  (3-rays. 

It  is  concluded  that  the  electrons  are  emitted  from  the  various 
energy  levels  in  the  atom  by  nuclear  y-rays,  and  that  the  y-rays  arise 
through  energy  transitions  in  the  nucleus.  R.  W.  L. 

y-Rays  and  Atomic  Disintegration.  L.  Meitner  (Z.  Physik, 
1924,  26,  169 — 177). — Radioactinium  and  actinium-X,  in  under¬ 
going  an  a-ray  change,  emit  a  number  of  distinct,  nuclear,  mono¬ 
chromatic  y-rays.  Radium  only  emits  one  type  of  y-ray.  a-  and 
(3 -ray  changes  may  be  divided  into  two  classes,  those  accompanied 
by  y-ray  emission,  and  those  unaccompanied  by  radiation.  The 
number  of  types  of  monochromatic  y-rays  emitted,  and  their 
frequencies,  increase  with  the  magnitude  of  the  nuclear  disturbance 
causing  them.  The  a-ray  changes  of  ionium,  polonium,  and 
thorium-G,  and  the  (3-ray  changes  of  uranium-Xj,  radium -X,  and 
thorium-G  are  free  from  y-ray  emission.  S.  B. 

Large  Quantum  y-Rays  from  the  Active  Elements  of  the 
Thorium  Family.  J.  Thibaud  ( Compt .  rend.,  1924,  179,  1052 — 
1054;  cf.  A.,  1924,  ii,  717). — A  study  of  the  (3 -spectra  excited 
photoelectrically  by  y-rays  from  mesothorium.  From  lead,  for 
example,  are  obtained  (3-corpuscles  with  energies  491-5,  571-3, 
706,  819,  873-5  kilovolts.  These  are  mostly  from  the  K  level  of 
electrons,  and  are  excited  by  y-rays  of  580-7,  795-2,  908-2,  962-7 
kilovolts.  The  first  of  these  is  probably  from  thorium  G+G". 

W.  E.  G. 

Experiments  with  an  a-Particle  Counter.  E.  V.  Appleton, 
K.  G.  Emeletjs,  and  M.  A.  F.  Barnett  {Proc.  Gamb.  Phil.  Soc., 
1924,  22,  434 — 453). — Experiments  carried  out  with  the  aim  of 
elucidating  the  action  of  an  a-particle  counter  of  the  Rutherford 
and  Geiger  type  (cf.  A.,  1908,  ii,  555  and  Prop.  Roy.  Soc.,  1908, 
A.,  81,  141)  are  described.  The  results  are  discussed,  and  some 
consequential  points  bearing  on  the  accuracy  of  enumeration  of  the 
particles  are  considered.  L.  F.  G. 
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Emission  of  Nitrogen  and  Hydrogen  in  the  Infra-red. 

A.  H.  Pfund  ( J .  Opt.  Soc.  Amer.,  1924,  9,  193 — 196). — The  infra-red 
emission  spectrum  of  hydrogen  has  been  studied  with  a  vacuum 
tube  150  cm.  in  length.  A  preliminary  experiment  with  nitrogen 
confirmed  the  observation  of  Coblentz  of  maxima  in  the  band  at 
about  1  /x  (maxima  found  at  0-59,  0-68,  0-78,  0*90,  1-06,  and  1*20  fx). 
With  hydrogen  in  the  tube  a  maximum  was  detected,  in  spite  of 
much  continuous  radiation  from  the  walls  of  the  tube,  at  7*40  y, 
corresponding  with  the  first  number  of  a  new  infra-red  series  of 
hydrogen,  expressed  by  v=A(l/o2— 1/m2).  The  Brackett  series 
was  well  developed.  S.  B. 

Band  Regularities  in  the  Secondary  Hydrogen  Spectrum. 

O.  W.  Richardson  and  T.  Tanaka  ( Proc .  Roy.  Soc.,  1924,  A,  106, 

663 — 678). — Selective  intensity  changes  in  the  secondary  hydrogen 
spectrum  observed  in  thermionic  tubes  (see  this  vol.,  ii,  13) 
have  led  to  the  recognition  of  a  P,  Q,  R  associated  system  of  bands 
in  this  spectrum.  The  initial  and  final  moments  of  inertia  of  the 
molecule  for  the  emission  of  the  lines  in  question  are  found  to  be 
several  times  greater  than  the  moments  of  the  molecules  emitting 
the  Fulcher  hydrogen  bands,  or  the  helium  band  spectrum.  It  is 
suggested  that  the  molecule  responsible  is  abnormal,  and  may 
possibly  be  H3.  S.  B. 

Second  Positive  Nitrogen  Bands.  E.  Hulthen  and  G. 
Johansson  ( Z .  Physik,  1924,  26,  308 — 322). — The  structure  of  the 
nitrogen  bands  at  3536,  3755,  and  3805  A.  has  been  studied.  They 
fall  into  an  “  energy  level  ”  scheme  in  which  there  are  five  initial 
and  twelve  final  levels.  S.  B. 

Structure  of  the  Second  Positive  Group  of  Nitrogen  Bands. 

P.  Lindatt  ( Z .  Physik,  1924,  26,  343 — 370). — The  lines  of  the 

second  positive  bands  of  nitrogen  have  been  classified  according 
to  the  modern  theory  of  band  spectra.  S.  B. 

Effect  of  Argon  on  the  First  Positive  Band  Spectrum  of 
Nitrogen.  R.  C.  Johnson  {Phil.  Mag.,  1924,  [vi],  48, 1069 — 1074). 
— Traces  of  nitrogen  in  high-pressure  argon  show  the  first  positive 
band  spectrum  in  a  considerably  modified  form.  This  consists  in  a 
selection  of  a  few  only  of  the  band  heads  of  the  various  groups, 
and  the  general  effect  is  that  found  in  the  afterglow  spectrum. 
Quantitative  investigations  are  described  which  indicate  that  there 
is  an  energy  displacement  towards  the  more  refrangible  end  of  each 
band  group.  This  also  is  similar  to  the  conditions  of  the  afterglow. 
It  is  suggested  that  all  the  phenomena  hitherto  regarded  as  peculiar 
to  the  electrical  conditions  obtaining  in  the  afterglow  may  be 
reproduced  in  high-pressure  argon.  The  bearing  of  these  facts 
on  the  nature  of  the  afterglow  spectrum  is  discussed.  C.  W.  B. 

Origin  of  the  Mercury  Band  Spectrum.  A  New  Band  of 
Mercury.  E.  Hulten  ( Compt .  rend.,  1924,  179,  528 — 530). — 
The  feeble  band  spectrum  exhibited  by  mercury  in  a  Geissler  tube  is 
increased  in  intensity  by  passing  a  current  of  hydrogen  at  a  pressure 
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of  1  mm.  through  the  tube.  Air,  however,  appears  to  have  the 
opposite  effect.  If  no  current  of  gas  is  passed,  the  bands  disappear 
as  the  intensity  of  the  electric  current  increases.  This  is  attributed 
to  the  evaporation  of  the  moisture  in  the  tube,  and  the  author  infers 
that  his  observations  accord  with  the  hypothesis  of  a  compound 
of  the  metal  with  hydrogen.  A  new  band  composed  of  feeble  lines 
between  the  more  intense  lines  of  the  band  4017  A.  was  observed. 

H.  J.  E. 

Absorption  Spectrum  and  Specific  Heat  of  Chlorine  Dioxide. 

H.  Mayer  (Z.  physikal.  Chem.,  1924,  113,  220 — 234). — The  absorp¬ 
tion  spectrum  of  chlorine  dioxide  determined  by  Kabitz  ( Diss ., 
Bonn,  1905)  can  be  described  in  terms  of  five  series.  The  ratio  of 
the  velocity  of  sound  in  chlorine  dioxide  to  the  velocity  in  air  at  20° 
is  0-6148  at  one  atmosphere  pressure  and  0-6214  at  0-1  atmosphere. 
From  these  results,  Gv  for  chlorine  dioxide  is  calculated  to  be 
7-5±0-5.  M.  B.  D. 

Influence  of  the  Deformation  of  Ions  on  Optical  and 
Chemical  Constants.  III.  H.  Kornfeld  ( Z .  Physik,  1924, 
26,  205 — 222;  cf.  this  vol.,  ii,  16). — The  theories  developed  by 
Bonn  and  Heisenberg  have  been  applied  to  the  calculation  of  the 
infra-red  frequencies  of  the  carbonate  ion,  with  a  double  negative 
charge.  S.  B. 

Tesla-luminescence  Spectra.  IV.  Hydrocarbons  con¬ 
taining  a  Single  Benzene  Nucleus.  W.  H.  McVicker,  J.  K. 
Marsh,  and  A.  W.  Stewart  (J.  Chem.  Soc.,  1924, 125, 1743 — 1750). 
— In  continuation  of  previous  work  (A.,  1924,  ii,  712)  the  spectra  of 
thirteen  further  substances  are  described.  These  spectra  are 
constitutional  properties  somewhat  sensitive  to  minor  changes, 
but  showing  broad  resemblances  between  related  compounds. 
No  clear  relationship  can  be  traced  between  the  nature  of  the 
substituents  and  the  lengths  of  the  spectra  emitted  or  the  distance 
towards  the  visible  region  to  which  they  extend,  but  if  attention 
be  confined  to  substances  having  saturated  side-chains,  a  rough 
relationship  exists  between  the  molecular  weight  and  the  wave¬ 
lengths  to  which  the  spectra  extend  in  the  ultra-violet.  Relative 
brightness  also  appears  constitutive.  Both  increase  in  the  mass  of 
the  substituents  and  in  unsaturation  of  the  side-chain  appear  to 
damp  down  the  spectrum.  L.  J.  H. 

Phosphorescent  Properties  of  the  Rare  Earths  in  Alkaline- 
earth  Phosphors.  I.  R.  Tomaschek  (Ann.  Physik,  1924,  [iv], 
75,  109 — 142). — A  detailed  description  is  given  of  the  phosphores¬ 
cence  spectra  of  the  oxides  of  the  rare  earths  in  diluents  of  the 
oxides,  sulphides,  etc.  of  the  alkaline -earths.  The  spectrum  studied 
is  that  of  the  after-glow,  excitation  being  effected  sometimes  by  the 
fight  from  the  iron  arc,  sometimes  by  that  from  the  carbon  arc,  and 
sometimes  by  bombardment  with  cathode  rays.  Scandium, 
yttrium,  lanthanum,  gadolinium,  and  aldebaranium  give  no  “  after¬ 
glow  ”  in  the  visible  region.  Theoretical  conclusions  are  deferred 
to  a  later  paper.  L.  J.  H. 
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Luminescence  of  Phosphors  under  Magnetic  and  Electric 

Fields.  E.  Rupp  (Ann.  Physik,  1924,  [iv],  75,  326 — 336). — If  a 
phosphor  (ZnSCua  or  ZnSMna)  has  been  excited  by  ultra-violet 
light  and  is  exposed,  whilst  the  luminescence  is  fading,  to  a  very 
powerful  magnetic  field  (more  than  20,000  gauss),  a  temporary 
increase  in  the  luminescence  results,  weaker,  but  analogous  to 
the  results  with  an  electric  field  (cf.  Schmidt,  ibid.,  1923,  [iv], 
70,  161).  The  phenomenon  is  directly  explicable  on  Schmidt’s 
theory.  Under  the  influence  of  the  magnetic  (only)  field,  the  light 
is  partly  polarised  perpendicularly  to  the  lines  of  magnetic  force. 
This  shows  that  the  emission  process  in  the  phosphor  centre  is 
directly  influenced  by  the  field.  The  atomic  magnetism  of  the 
metallic  atoms  of  the  phosphor  may  influence  the  result.  Apart 
from  this,  the  influence  of  a  magnetic  field  (switched  on  or  oil)  is 
similar  to  that  of  the  electric  field,  because  this  is  created  by  the 
movement  of  the  electrons  in  the  changing  (magnetic)  field.  Electric 
fields  of  2000  and  4000  volts  are  equivalent  to  magnetic  fields  of 
20,000  and  45,000  gauss,  respectively,  and  the  latter  to  a  rise  in 
temperature  (after  correcting  for  that  due  to  the  electric  field  itself) 
of  4°.  L.  J.  H. 

Measurement  of  Fluorescence  of  Solids.  A.  Gyemant  (Z. 
Physik,  1924,  26,  223 — 234). — A  simple  method  for  estimating  the 
intensity  of  fluorescent  light  is  described .  The  intensity  is  compared 
with  a  radioactively  excited  “  standard.”  To  measure  the  intensity 
of  a  source  of  ultra-violet  light,  the  fluorescence  it  excites  in  screens 
containing  different  surface  concentrations  of  the  fluorescing  sub¬ 
stance  are  matched  with  the  “  standard.”  The  hardness  of  the  con¬ 
stituents  of  a  beam  of  X-rays  can  be  estimated  similarly,  by  using 
absorbing  screens  of  various  thicknesses,  to  absorb  successively  the 
different  wave-lengths.  S.  B. 

Polarisation  of  Fluorescence  from  Dye  Solutions.  III. 

W.  L.  Lewschin  (Z.  Physik,  1924,  26,  274 — 284). — It  was  shown  by 
Weigert  (Verh.  d.  Phys.  Ges.,  1920,  23, 100)  that  the  fluorescent  light 
from  solutions  of  dyes  is  partly  polarised.  The  present  paper  con¬ 
siders  the  effects  of  temperature,  wave-length  of  exciting  light,  and 
concentration  of  the  dye.  Increase  of  temperature  decreases  the 
degree  of  polarisation.  The  influence  of  wave-length  is  not  the  same 
for  all  dyes,  but  in  some  instances  the  degree  of  polarisation 
increases  for  longer  wave-lengths.  Increase  of  concentration  of  the 
solutions  always  decreases  the  polarisation.  S.  B. 

Striking  and  Breaking  Potentials  for  Electron  Discharges 
in  Hydrogen.  O.  W.  Richardson  and  T.  Tanaka  ( Proc .  Roy. 
Soc.,  1924,  A,  106,  640 — 662). — A  systematic  study  has  been 
made  of  the  discontinuous  increments  in  the  current  passing  through 
a  thermionic  tube  filled  with  hydrogen  when  the  exciting  potential 
is  gradually  raised.  With  a  pressure  of  less  than  1  mm.  of  mercury 
and  the  electrodes  about  2  cm.  apart,  three  types  of  discharge  have 
been  observed  as  the  potential  is  raised.  These  are  accompanied 
by  sudden  increases  in  current  and  by  characteristic  luminosity 
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phenomena.  The  breaking  potential  is  less  than  the  striking 
potential  and  probably  has  a  simpler  physical  significance.  The 
potentials  at  which  these  changes  occur  depend  on  several  factors. 
They  fall  to  a  constant  value  as  the  electron  emission  from  the 
cathode  is  increased.  They  change  with  the  gas  pressure,  having 
a  minimum  value  for  about  1  mm.  pressure.  The  breaking  potentials 
diminish  with  decreasing  electrode  separation,  but  the  value  is 
approximately  constant  for  distances  less  than  1  cm.  It  is  con¬ 
cluded  that  the  value  to  which  the  minimum  breaking  potential 
converges  for  small  electrode  distances  is  the  ionisation  potential  of 
the  gas.  Sources  of  error  and  corrections  are  indicated,  and  an 
approximate  value  of  14-5  volts  is  obtained  for  the  first  ionisation 
potential  of  hydrogen.  This  supports  the  estimates  of  Olmstead 
and  of  Horton  and  Davies  against  the  higher  value  of  17T  volts 
obtained  by  Franck.  Oscillations  in  the  exciting  circuit  decreased 
the  striking  potentials  by  0-1  volt,  but  left  the  breaking  potentials 
unchanged.  The  ionisation  of  hydrogen  at  exciting  potentials  of 
about  16  volts  is  probably  expressed  by  H2  — >■  H2+  -j-  e.  This  view  is 
supported  by  the  weakness  of  the  Balmer  lines  and  the  intense 
development  of  the  secondary  hydrogen  spectrum  in  the  luminosity. 
Contrary  to  the  observation  of  Horton  and  Davies,  the  continuous 
spectrum  of  hydrogen  could  not  be  obtained  at  lower  potentials  than 
the  secondary  spectrum.  S.  B. 

Dielectric  Polarisation  in  Pure  Compounds  and  Mixtures. 

L.  Ebert  (Z.  physiJcal.  Chem.,  1924,  113,  1 — -27). — The  dielectric 
constant  e  of  a  substance  is  an  indirect  function  of  the  polarisability, 
which  is  proportional  to  the  moment  produced  per  c.c.  by  the  action 
of  an  electric  field.  The  specific  polarisation  tt  is  (e— 1  )/(e — -2),  and 
the  molecular  polarisation  P  is  equal  to  tt .M/d,  where  M  is  the 
molecular  weight  and  d  the  density.  For  large  values  of  e,  P 
depends  principally  on  the  molecular  volume.  The  molecular 
polarisation  may  be  divided  into  components  which  depend  on  the 
structure  of  the  molecule.  The  electron  polarisation  PE  within 
the  atoms  is,  in  general,  identical  with  the  molecular  refraction, 
and  is  responsible  for  absorption  in  the  extreme  ultra-violet.  The 
polarisation  within  the  molecule  is  due  to  polarisation  of  the  atoms 
Pa,  of  the  ions  Pf,  or  of  the  radicals  PR,  the  corresponding  absorp¬ 
tion  region  being  the  long-wave  infra-red.  Finally,  there  is  the 
orientation  polarisation  of  the  whole  molecule  Po,  the  absorption 
region  extending  from  wave-lengths  of  a  few  mm.  to  those  of  several 
dm.  PA,  Pj,  or  PR  can  only  be  determined  indirectly  from  the 
difference  between  P  and  PE,  where  P0  is  very  small,  that  is,  in 
gases  and  liquids  with  symmetrical  molecules.  PA  is  small  for 
non-polar  compounds,  for  example,  paraffins,  but  large  for  typically 
polar  compounds.  Only  the  sum  PA-\-Po  can  be  exactly  deter¬ 
mined.  A  qualitative  idea  of  the  magnitude  of  Po,  and  also  of 
the  manner  and  the  extent  of  the  association  between  the  dipoles 
can,  however,  be  obtained.  Large  values  of  Po,  and  hence  large 
moments,  indicate  a  lack  of  symmetry  in  the  molecule  which 
may  be  made  up  of  several  dipolar  groups.  Large  values,  for 
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instance,  are  found  in  the  case  of  derivatives  of  water  and  ammonia. 
In  simple  molecules,  the  magnitude  of  Po  is  related  to  the  value  of 
the  Kerr  constant.  In  liquid  mixtures,  no  uniform  behaviour  is 
to  be  expected,  because  of  the  different  degrees  of  association 
between  the  components.  The  moments  of  dual  ions  and  salt 
dipoles  are  relatively  much  greater  than  those  of  aliphatic  dipoles 
or  water.  M.  S.  B. 

Kerr  Effect  in  Gases.  G.  Szivessy  ( Z .  PhysiJc,  1924,  26, 
323 — 342). — The  Kerr  effect  has  been  studied  for  sulphur  dioxide, 
ammonia,  and  carbon  dioxide.  The  magnitude  of  the  electrical 
double  refraction  is  proportional  to  the  square  of  the  electrical  field 
imposed.  The  Kerr  constant  is  proportional  to  the  pressure  of  the 
gas,  and  inversely  proportional  to  the  wave-length  of  the  light. 
Kerr  constants  are  given  for  sulphur  dioxide,  1-67  X  10-10  (17-3°) ; 
for  ammonia,  0*59  X  10~10  (17*9°) ;  and  for  carbon  dioxide  0*24  X  10-10 
(17-5°).  S.  B. 

Molecular  Coefficients  of  Refraction.  F.  Eisenlohr  and 
L.  Schulz. — (See  i,  17.) 

Optical  Activity.  Copper  Salts  of  Malic  Acid.  E. 

Darmois  (J.  Phys.  Radium,  1924,  [vi],  5,  225 — 237).— The  acidity 
and  optical  activity  of  solutions  of  copper  oxide  in  malic  acid  have 
been  studied.  It  is  concluded  that  such  solutions  contain  only  an 
acid  malate  of  copper  and  a  basic  malate.  Mixed  malates  con¬ 
taining  copper  and  alkali  metals  have  also  been  prepared  and  are 
being  investigated.  S.  B. 

Mutarotation.  IV.  Solution  Volume  and  Refraction 
Constants  of  a-  and  [3-Methylglucoside.  C.  N.  Riiber. — (See 
i,  8.) 

Determination  of  Constitution  by  Spectroscopic  Methods. 
Constitution  of  Amino-acids.  I.  H.  Ley  and  F.  H.  Zschacke. 
—(See  A.,  1924,  i,  1341.) 

Colour  and  Constitution.  IX.  F.  Kehrmann. — (See  A., 
1924,  i,  1326.) 

Co-ordination  Positions  of  the  Oxygen  Atom.  J.  Piccard 
( Helv .  Chim.  Acta,  1924,  7,  800 — 802). — From  the  nature  of  the 
additive  products  of  ethers  with  triphenylmethyl,  the  view  is  put 
forward  that  the  oxygen  atom  has  a  co-ordination  number  of  four, 
and  not  three  as  previously  suggested  (A.,  1922,  ii,  212),  and  that 
the  co-ordination  positions  are  at  the  peaks  of  a  regular  tetrahedron. 
On  this  view,  the  angle  between  the  atoms  H— O— H  in  water  is 
slightly  greater  than  109°  28',  the  deviation  from  the  value  for  the 
regular  tetrahedron  being  due  to  the  slight  repulsion  of  the  hydrogen 
atoms.  This  value  is  in  agreement  with  Eucken’s  calculation 
(cf.  Jahr,  Radioaktiv,  Elektronik,  1920,  16,  408).  H.  T. 

Electronic  Theory  of  Valency.  IV.  Origin  of  Acidity. 

T.  M.  Lowry  (Trans.  Faraday  Soc.,  1924,  20,  13 — 15). — A  restate¬ 
ment  of  the  author’s  views  on  acidity  (cf.  A.,  1924,  ii,  447).  S.  S. 
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Suggestions  for  a  Magnetic  Theory  of  Valency.  A.  P. 

Laurie  (Trans.  Faraday  Soc.,  1924,  20,  1 — 10). — Electrons  arranged 
in  shells  about  the  atom  are  each  supposed  to  move  in  a  small 
orbit,  so  that  they  may  be  regarded  as  small  magnets  termed 
magnetons.  The  interaction  of  the  magnetic  fields  is  used  to 
account  for  the  formation  of  polar  and  non-polar  bands,  and  the 
structure  of  hydrates  and  of  ice.  The  connexion  between  the  Bohr 
and  Langmuir  atom  models  is  discussed  in  terms  of  this  hypothesis. 

S.  S. 

Compressibility  of  Methyl  Ether  and  Molecular  Weight 
of  the  Gas.  T.  Batuecas  ( Compt .  rend.,  1924,  179,  565—567). — 
Corresponding  values  of  pressure  and  volume  of  a  known  quantity 
of  gaseous  methyl  ether  were  made,  the  results  being  represented  by 
using  the  formula  pv=a — bp.  From  these,  the  calculated  value  of 
1+X  was  found  to  be  1*0270  and  the  molecular  weight  of  the  gas 
46-044  (cf.  Baume,  A.,  1908,  ii,  372),  which  is  in  excellent  agreement 
with  modern  physico-chemical  determinations.  H.  J.  E. 

Determination  of  Molecular  Fields.  III.  From  Crystal 
Measurements  and  Kinetic  Theory  Data.  J.  E.  Jones  ( Proc . 
Roy.  Soc.,  1924,  A,  106,  709—718 ;  cf .  ibid.,  441  and  463).— Calcu¬ 
lation  of  the  potential  energy  and  interatomic  distances  in  cubic 
crystals  of  argon,  potassium  chloride,  and  calcium  sulphide. 

W.  E.  G. 

Influence  of  the  Deformation  of  Ions  on  Optical  and 
Chemical  Constants.  II.  W.  Heisenberg  (Z.  Physik,  1924, 
26,  196 — 204). — The  methods  developed  in  an  earlier  paper  (A., 
1924,  ii,  434)  have  been  applied  to  calculate  the  stability  and 
heats  of  formation  of  triatomic  ions  and  molecules.  S.  B. 

Secondary  Electrons  Produced  by  Hard  X-Rays  in  Light 
Elements.  H.  Fricke  and  O.  Glasser  (Proc.  Nat.  Acad.  Sci., 
1924,  10,  441 — 447). — A  corollary  of  the  theory  of  A.  H.  Compton 
(Physical  Rev.,  1923,  21,  483 ;  1924,  23,  439)  for  the  scattering  of 
X-rays  consists  in  the  prediction  and  quantitative  description  of  a 
type  of  secondary  electrons,  “  recoil  electrons,”  which  result  from  the 
passage  of  X-rays  through  matter.  The  correctness  of  this  prediction 
is  tested  by  a  determination  of  that  fraction  of  the  ionisation  of 
X-rays  in  air  for  which  the  recoil  electron  emission  is  responsible. 
The  actual  experimental  method  consists  in  a  comparison  of  the 
ionisation  currents  produced  by  X-rays,  0-180  A.  and  0*115  A.,  in 
small  ionisation  chambers  made  of  different  light  elements  and  their 
salts.  A  description  of  the  details  of  the  experimental  technique 
has  already  appeared  (Fricke  and  Glasser,  Amer.  J.  Roentgenol., 
1924,  11,  435).  The  experimental  data  furnish  a  direct  deter¬ 
mination  of  the  ratio  of  two  ionisation  effects,  one  due  to  the  photo¬ 
electric  effect  of  the  rays,  and  the  other  to  the  scattering  process. 
The  value  of  this  ratio  can  also  be  calculated  from  Compton’s 
theoretical  coefficient  and  known  experimental  data.  For  carbon, 
the  observed  and  calculated  values  are  in  fair  agreement.  J.  S.  C. 
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Compton  and  Duane  Effects.  J.  A.  Becker  (Proc.  Nat. 
Acad.  Sci.,  1924,  10,  342 — 346). — According  to  Compton’s  quantum 
theory  explanation  of  the  scattering  of  X-rays,  the  wave-lengths  of 
the  scattered  rays  should  be  slightly  longer  than  those  of  the  incident 
rays  by  an  amount  varying  with  the  scattering  angle.  The  effect 
has  been  photographically  verified  by  several  observers.  Duane, 
however,  has  been  unable  to  detect  the  effect  using  an  ionisation 
chamber  method.  He  finds  instead  a  shift  of  the  fines  dependent 
on  the  material  of  the  scattering  body,  which  he  attributes  to  the 
emission  of  tertiary  radiation.  Experiments  are  described  to  test 
whether  the  incompatibility  of  these  results  is  due  to  the  differences 
of  intensity  in  the  incident  X-rays  used  by  the  observers.  The  rays 
scattered  by  aluminium  through  100°  were  photographed.  The 
Compton  effect  was  verified,  and  indications  of  a  Duane  effect  were 
obtained  at  the  lowest  intensity  of  incident  radiation  that  could  be 
employed.  S.  B. 

Precision  X-Ray  Spectrometers.  J.  C.  Hudson  (J.  Opt.  Soc. 
Amer.,  1924,  9,  259 — 301). — The  technique  of  X-ray  wave-length 
measurements  is  described.  Both  the  photographic  and  the 
ionisation  methods  are  included,  with  especial  reference  to  the 
apparatus  developed  by  Siegbahn  and  by  Duane.  X-Ray  wave¬ 
length  tables  are  appended.  S.  B. 

Structure  of  Graphite.  J.  D.  Bernal  (Proc.  Boy.  Soc.,  1924, 
A,  106,  749 — 773). — Measurements  by  the  method  of  the  rotating 
single  crystal,  by  the  ionisation  spectrometer,  and  from  Laue  photo¬ 
graphs  give  results  agreeing  with  the  hexagonal  lattice  proposed  by 
Hull  ( Physical  Rev.,  1917,  10,  661),  but  disagreeing  with  the  lattice 
proposed  by  Debye  and  Scherrer  (A.,  1917,  ii,  437).  The  unit  cell 
contains  four  carbon  atoms ;  their  probable  positions  are  considered, 
and  it  is  deduced  that  the  atoms  of  carbon  in  graphite  fie  in  planes 
of  successive  nets  of  hexagons  superposed  so  that  half  the  atoms  in 
one  net  fie  normally  above  half  the  atoms  in  the  net  beneath,  whilst 
the  other  half  fie  normally  above  the  centres  of  the  hexagons  in  this 
net.  Alternate  nets  fie  atom  for  atom  normally  above  the  others. 
The  complete  structure  is  thus  essentially  that  of  Hull,  but  with  all 
the  carbon  atoms  lying  in  the  cleavage  plane,  as  in  the  Debye  and 
Scherrer  model.  This  agrees  well  with  the  more  recent  views  of 
Bohr  on  the  structure  of  the  carbon  atom.  Artificial  and  natural 
graphite  are  identical  in  structure.  L.  F.  G. 

Precision  Crystal  Measurements  on  Alkali  and  Ammonium 
Halides.  R.  J.  Havtghurst,  E.  Mack,  and  F.  C.  Blake  ( J . 
Amer.  Chem.  Soc.,  1924,  46,  2368 — 2374). — The  film  on  which  the 
crystal  powder  is  mounted  is  calibrated  by  mixing  the  latter  with 
a  standard  substance  with  which  it  is  not  miscible  at  the  ordinary 
temperature  ( e.g .,  sodium  chloride) ;  the  position  of  the  fines  for  the 
latter  can  then  be  calculated  and  compared  with  the  observed.  The 
presence  of  small  amounts  of  isomorphous  impurities  has  only  a 
negligible  effect  on  the  length  of  the  side  of  the  crystal  unit,  the 
observed  values  for  which  were  :  ammonium  chloride  3 -866 iff '002, 
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bromide  4-047±0-002,  and  iodide  7-244 ±0-003  ;  potassium  chloride 

6- 280 ±0-003,  bromide  6-578±0-003,  and  iodide  7-052±0-003 ; 
rubidium  chloride,  6-571  ±0-004,  bromide,  6-868±0-004,  and  iodide, 

7- 325±0-004;  caesium  chloride,  4-110±0-002  A.  S.  K.  T. 

Crystal  Structure  of  Tetragonal  Lead  Monoxide.  R.  G. 

Dickinson  and  J.  B.  Friauf  ( J .  Amer.  Ghent.  Soc.,  1924,  46,  2457— 
2463). — The  unit  cell  of  red  (tetragonal)  lead  monoxide  contains  2 
molecules;  its  dimensions  are  a=5-01  A.,  b=c= 3-99  A.  The 
oxygen  atoms  are  at  (0,  0,  0),  (±  ±  0),  and  the  lead  atoms  at 
(0,  l  0-24),  (i  0,  0-24).  S.  K.  T. 

Optical  Properties  of  Calamine.  P.  Seve  (J.  Phys.  Radium, 
1924,  [vi],  5,  249 — 256). — The  dispersion  of  the  optic  axes  and  the 
double  refraction  of  calamine  have  been  studied  photographically 
in  the  visible  and  the  near  ultra-violet.  The  plane  of  the  optic  axes 
crosses  at  3270  A.,  for  which  wave-length  the  crystal  is  pseudo- 
uniaxial.  The  order  of  the  interference  produced  by  the  passage  of 
parallel  light  through  a  plate  of  calamine  in  the  direction  of  the  acute 
bisectrix  has  a  maximum  at  5200  A.  As  the  order  of  interference 
is  almost  constant  over  a  wide  range  in  the  visible,  the  use  of  calamine 
as  a  material  for  half-wave  plates  etc.  is  suggested.  S.  B. 

Structure  of  Chromium.  H.  Collins  ( Chem .  News,  1924, 
129,  331 — 334). — Speculative.  A.  R.  P. 

Reflection  of  X-Rays  by  Barytes.  S.  K.  Allison  (Amer.  J. 
Sci.,  1924,  8,  261 — 276). — The  axial  ratios  of  barytes  (BaS04)  have 
been  remeasured  by  an  X-ray  ionisation  spectrometer ;  a  :b  :  c  is 
given  as  0-8148  :  1  :  1-3131.  The  unit  cell  is  a  rectangular  parallel¬ 
epiped  of  dimensions  4-449,  5-448,  and  7-170  A.,  containing  2  mols.  of 
barium  sulphate.  The  units  of  structure  are  arranged  at  the 
equivalent  points  of  the  space  group  F±3.  S.  B. 

Nitrogen  and  Uranium.  P.  D.  Foote  (Nature,  1924, 114,  789). 
— As  a  pure  speculation  regarding  the  origin  of  the  nitrogen  obtained 
by  Hillebrand  and  by  Ramsay  from  uraninite,  it  is  suggested  that 
the  uranium  nucleus  may  contain  nitrogen  nuclei,  since  the  atomic 
weight  of  the  former  is  almost  exactly  an  integral  multiple  of  that  of 
the  latter.  A.  A.  E. 

Rarity  of  the  Inert  Gases  on  the  Earth.  F.  W.  Aston  (Nature, 
1924,  114,  786). — It  is  considered  probable  that  the  apparent  rarity 
of  the  inert  gases — as  compared  with  the  abundance  predicted  by 
their  positions  on  the  mass-number  curves — is  in  fact  real.  In 
collisions  of  bodies  resulting  in  the  formation  of  a  solar  system,  such 
atoms  unconstrained  by  chemical  combination  would  collide  and 
rebound  indefinitely,  gravitating  towards  the  larger  masses,  e.g.,  the 
sun.  A.  A.  E. 

Applications  of  Rontgen  Crystal  Analysis  to  Questions  of 
Structure  of  Organic  Compounds.  H.  Mark. — (See  i,  1.) 

Electronic  States  of  the  CN  Molecule.  R.  S.  Mulliken 
(Nature,  1924,  114,  858 — 859). — A  brief  survey  of  recent  work  on 
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the  CN  bands.  The  substance  which  above  2000°  can  be  excited 
thermally  to  the  emission  of  the  bands  must  be  represented  by  CN ; 
the  red  and  violet  bands  respectively  correspond  with  electronic 
resonance  potentials  of  1-78  and  3-18  volts.  The  equilibrium  con¬ 
centration  of  CN  at  low  temperatures  must  be  extremely  small,  very 
much  smaller  than  that  of  (CN)2,  but  presumably  increases  with  rise 
of  temperature,  probably  more  rapidly  than  that  of  (CN)2,  until 
above  2100°  it  becomes  sufficient  for  appreciable  absorption  and 
emission  of  the  violet  CN  bands.  At  much  higher  temperatures, 
e.g.,  in  the  carbon  arc,  the  CN  bands  are  very  intense.  A.  A.  E. 

Absorption  Spectra  of  Mixed  Metallic  Vapours.  S.  Barratt 
{Nature,  1924,  114,  827).— Band  spectra  peculiar  to  mixtures  of 
magnesium  (and  calcium)  with  alkali  metals  have  been  obtained, 
indicating  the  existence  of  molecules  of  volatile  alloys  in  the  vapours. 
Further,  the  development  of  lines  of  the  series  IS — md  in  the  absorp¬ 
tion  spectra  of  rubidium  and  caesium  vapours  has  been  observed, 
although  this  is  in  contravention  of  the  selection  principle. 

A.  A.  E. 

Absorption  Spectrum  and  Constitution  of  Sulphur  Vapour. 
Predissociation  of  Molecules.  V.  Henri  and  M.  C.  Teves 
( Nature ,  1924,  114,  894 — 895). — The  ultra-violet  absorption 

spectrum  of  sulphur  has  been  studied  between  100°  and  1000°,  at 
0-5—53  mm.,  the  measurements  being  accurate  to  0-02 — 0-1  A. 
When  only  S8  and  S6  molecules  were  present,  there  is  general 
absorption  between  2700  A.  and  2300  A.,  no  structure  being  observed. 
At  higher  temperatures,  a  band  spectrum  of  S2  molecules  is  obtained, 
the  intensity  and  number  of  the  bands  being  determined  by  the 
partial  pressure  of  the  S2  molecules.  This  spectrum  is  divisible  into 
three  distinct  portions  :  (a)  3700 — 2794-2  A.,  bands  with  fine 
structure;  the  rotational  movement  of  the  molecule  is  quantised. 
The  distance  between  the  nuclei  of  the  two  sulphur  atoms  is  com¬ 
puted  to  be  0-7  A.  in  the  normal,  and  0-73  A.  in  the  activated  S2 
molecule.  ( b )  2794-2 — 2592  A.,  narrow,  continuous  bands  without 
fine  structure.  The  change,  involving  the  disappearance  of  the 
quantised  rotation  of  the  S2  molecule,  is  abrupt,  (c)  2592 — 
2475  A.,  broad,  continuous  bands ;  again  the  change  is  abrupt, 
and  the  distance  between  the  nuclei  becomes  greater  than  before. 
The  second  change  involves  an  increase  in  internal  energy 
corresponding  with  the  resonance  potential  of  sulphur  vapour 
(4-78  volts).  It  would  therefore  appear  that  before  that  state  is 
reached  in  which  the  valency  electrons  have  jumped  into  higher 
orbits,  a  molecule  can  be  modified  internally  in  that  the  atoms  are 
driven  apart,  the  bonds  weakened,  and  greater  reactivity  is  displayed. 
It  is  proposed  to  denote  this  preliminary  change  by  the  term  “  pre- 
dissociation.”  Thus  for  each  molecule  there  may  be  distinguished 
the  following  states  in  which  it  can  be  activated  :  normal,  predis¬ 
sociated,  resonance,  ionised,  and  dissociated.  A.  A.  E. 

Constitution  of  Phosphoric  Acid.  I.  Froschl  (Nad.  Acad.  Sci. 
Zagreb ,  1923,  228,  16 — 37). — The  author  determined  the  mol.  weight 
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of  orthophosphoric  acid  in  aqueous  solutions  by  measurements  of 
boiling  point  elevation.  The  following  values  were  found  :  for 
solutions  containing  1 — 6-5%  of  phosphoric  acid,  137-2;  7 — 12%, 
125-9;  14 — 27%,  115-7.  The  curve  representing  the  molecular 
weights  shows  discontinuities  at  7  and  13%  of  phosphoric  acid. 
In  order  to  account  for  the  different  behaviour  of  the  hydroxyl 
groups  in  phosphoric  acid,  the  author  supposes  that  in  the  acid 
P(OH)5  (“  protopliosphoric  acid  ”),  three  hydroxyl  groups  have  an 
acid  character,  one  is  amphoteric,  and  one  basic.  In  this  case, 
compounds  of  the  protophosphoric  acid  with  other  strong  acids  must 
be  expected.  Derivatives  of  such  compound  acids  occur  at  natural 
minerals  (apatite,  wagnerite,  dahlite)  and  have  been  obtained  by 
Weinland  and  Alfa  (A.,  1898,  ii,  217 ;  1899,  ii,  594).  Some  new 
derivatives  have  been  prepared  by  the  author.  Alcoholic  solutions 
of  phosphoric  acid  with  solid  sodium  hydrogen  carbonate  yield  a 
very  hygroscopic  substance  with  the  empirical  composition 
Na2C03,H3P04.  It  is  decomposed  readily  by  water,  yielding  carbon 
dioxide.  When  potassium  sulphate  is  dissolved  in  concentrated 
phosphoric  acid  and  the  solution  poured  into  alcohol,  a  crystalline 
'precipitate,  2K2S04,H3P04,  is  formed.  If  hot  phosphoric  acid  is 
saturated  with  potassium  sulphate  until  crystals  appear  on  cooling, 
and  then  precipitated  with  alcohol,  crystals  with  the  composition 
K2S04,H3P04  separate.  Ammonium  sulphate  treated  in  a  similar 
way  yielded  a  substance  corresponding  with  the  formula 
(NH4)2S04,NII4H2P04.  The  same  behaviour  as  with  phosphoric 
acid  may  well  be  expected  with  other  hydroxides  containing  more 
than  one  hydroxyl  group,  as,  for  instance,  aluminium,  uranium,  and 
osmium.  The  peculiarities  of  some  organic  substances  (aldehydes, 
ketones)  may  be  better  understood  if  the  different  character  of  the 
hydroxyl  groups  present  is  assumed.  S.  S.  M. 

Distribution  of  Atoms  in  Mixed  Crystals.  G.  T amman n  (Ann. 
PhysiJc,  1924,  [iv],  75,  212 — 216). — A  reply  to  Borelius  (ibid.,  1924, 
74,  216)  summarising  the  arguments  for  and  against  a  “  normal  ” 
distribution  of  the  atoms  in  mixed  crystals.  The  “  normal  ”  dis¬ 
tribution  of  two  kinds  of  atoms  in  mixed  crystals  is  that  for  which, 
when  mixed  as  completely  as  possible,  the  symmetry  corresponds 
with  that  of  the  two  end  members  of  the  series.  The  total  lattice 
may  be  thought  of  as  divided  into  two  partial  lattices,  the  first 
corresponding  with  one  atomic  species  and  the  second  with  the  other. 
Such  an  arrangement  can  be  attained  from  random  distribution  only 
if  the  atoms  are  free  to  change  places,  which  may  not  be  the  case  at 
low  temperatures.  Hence  there  is  often  a  difference  between  mixed 
crystals  obtained  from  the  molten  state  (by  cooling)  and  those 
obtained  from  solution  (by  removal  of  solvent).  Interference 
A-ray  figures  should  be  very  sensitive  to  slight  deviations  from  the 
“  normal  ”  distribution,  whilst  the  limits  (of  concentration)  of 
chemical  action  should  not.  L.  J.  H. 

Experimental  Investigation  of  the  Lattice  Structure  of 
some  Alloys.  S.  Holgersson  and  E.  Sedstrom  (Ann.  Physik, 
1924,  [iv],  75,  143 — 162). — The  structure  of  palladium-gold  and 
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palladium-copper  alloys  was  studied  by  the  rontgenographic  method 
of  Debye  and  Scherrer.  The  former  series  showed  a  face-centred 
cubic  lattice.  The  variation  of  the  lattice  parameter  with  atomic 
concentration  may  be  represented  by  a  smooth  curve  convex  to  the 
concentration  axis.  In  the  latter  series,  a  compound,  PdCu,  is 
indicated,  this  having  a  centred-cubic  lattice  (a=2-988x  io-  '8  cm.). 
Except  in  the  immediate  neighbourhood  of  the  compound,  where 
mixed  lattice  structure  is  found,  the  whole  series  has  a  face-centred 
cubic  lattice.  L.  J.  H. 

Molecular  Dimensions  of  “  Celluloid. '  ’  V.  P.  Barton  and 
E.  L.  Hunt  {Nature,  1924, 114,  861). — Experiments  on  the  thickness 
of  films  indicate  that  the  diameter  of  the  molecular  complex  of 
“  celluloid  ”  is  not  greater  than  10  A.  A.  A.  E. 

Index  of  Refraction  of  Calcite  for  X-Rays.  C.  C.  Hatley 
( Physical  Rev.,  1924,  24,  486 — 501). — By  using  the  wedge  method, 
the  index  of  refraction  of  calcite  for  molybdenum  K<xl  rays  is 
/j.= 1  —  (2-03±0-l)X  10-6,  which  agrees  well  with  the  value  given  by 
Lorentz’s  dispersion  formula.  The  wave-length  of  the  rays,  after 
correction,  is  0-70772  A.  A.  A.  E. 

Coloration  of  Rock  Salt  by  Radium.  P.  Ludewig  and  F. 
Reuther  ( Z .  Physik,  1924,  26,  45 — 53;  cf.  ibid.,  1923,  18, 
183). — The  coloration  of  rock-salt  specimens  by  radium  has  been 
quantitatively  examined.  Colour  changes  were  still  slowly  pro¬ 
gressing  after  137  days’  exposure  to  40  mg.  of  radium.  Blue  rock- 
salt  passes  into  a  colourless  state  after  1  day’s  exposure,  and  then 
becomes  yellow.  S.  B. 

Coloration  of  the  Alkali  Halides  by  X-Rays.  P.  L.  Bayley 
{Physical  Rev.,  1924,  24,  495 — 501). — Caesium,  rubidium,  and 
calcium  fluorides,  caesium,  rubidium,  potassium,  sodium,  lithium, 
silver,  barium,  beryllium,  and  calcium  chlorides,  caesium,  rubidium, 
and  potassium  bromides,  potassium,  sodium,  cadmium,  and  mercury 
iodides,  and  potassium  silicate  assume  a  coloration  when  exposed  to 
X-rays,  but  no  correlation  appears  to  exist  between  the  colour  and 
the  position  of  the  element  in  the  chemical  table.  Halite,  coloured 
amber,  has  an  absorption  band  from  0-3/a  to  1-3/*,  with  a  maximum  at 
O-46/i.  Sylvite,  coloured  purple,  has  a  similar  band  with  a  maximum 
at  O' 55 fi.  The  conditions  of  fading  of  the  colorations  were  investi¬ 
gated.  A.  A.  E. 

Optical  Properties  of  Crystals  of  certain  Cyanoplatinates. 

I.  A.  Pochettino  {Atti  R.  Accad.  Sci.  Torino,  1924,  59, 133 — 141 ). 
— Crystals  of  magnesium,  yttrium,  and  erbium  cyanoplatinates 
exhibit  double  refraction  which  increases  in  absolute  magnitude  as 
the  wave-length  of  the  light  diminishes  from  A=0-660  to  A =0-470, 
but  decreases  as  the  wave-length  falls  from  0-440  to  0-410.  With 
change  in  A  from  0-455  to  0-445,  the  uniaxial  magnesium  cyano- 
platinate  crystals  show  a  sudden  change  in  the  sign  of  the  double 
refraction,  whereas  with  the  biaxial  yttrium  and  erbium  cyano- 
platinate  crystals  the  plane  of  the  optical  axes  undergoes  a  rotation 
of  90°.  T.  H.  P. 


ii.  22 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Photochemical  Properties  of  Stannous  Iodide.  P. 

FREUNDLERand  Y.  Laurent  ( Compt .  rend.,  1924, 179,  1049—1051). 
— When  prepared  from  solutions  of  stannous  chloride  and  potassium 
iodide,  the  precipitated  stannous  iodide  consists  of  a  mixture  of  red 
and  yellow  modifications,  excess  of  stannous  chloride  favouring  the 
production  of  the  red  modification,  and  excess  of  potassium  iodide 
that  of  the  yellow.  On  exposure  to  sunlight,  the  yellow  form  is 
changed  into  the  red  modification,  the  reverse  change  taking  place 
in  the  dark.  When  potassium  iodide  is  used,  the  red  form  is  at  once 
produced  if  the  mixture  is  heated  on  a  water-bath.  When,  however, 
sodium  iodide  is  used,  excess  of  stannous  chloride  favours  the  pro¬ 
duction  of  the  yellow  form,  which  is  the  stable  modification  at  100°. 
The  use  of  sodium  iodide  greatly  reduces  the  oxidation  of  the  mixture 
on  exposure  to  air.  The  presence  of  traces  of  tin  possibly  influences 
the  iodine  content  of  marine  plants.  W.  H.-R. 

Pseudo-complexes.  A.  Schleicher  (Z.  anorg.  Chem.,  1924, 
140,  371 — 378). — A  theoretical  discussion,  in  which  it  is  shown  that, 
from  a  study  of  the  crystal  structure  of  compounds,  a  distinction 
must  be  drawn  between  true  complex  compounds  having  character¬ 
istic  crystal  properties  and  a  high  order  of  symmetry  and  pseudo¬ 
complexes  having  no  characteristic  crystal  structure  of  their  own  and 
possessing  a  lower  order  of  symmetry.  The  formation  of  both 
classes  of  complexes  is,  however,  due  to  the  co-ordination  power  of 
the  atoms,  but  the  crystal  lattice  of  the  pseudo-complexes  can  be 
regarded  as  a  growth  of  the  simple  molecule  of  the  compound  by 
reason  of  a  definite  symmetry  of  the  molecule  of  lower  order  and 
according  to  certain  crystallographic  laws  analogous  to  those  con¬ 
trolling  the  formation  of  twinned  crystals.  The  crystal  symmetry 
of  sodium  and  caesium  chlorides,  calcium  fluoride,  cuprous  oxide, 
zinc  sulphide,  graphite,  and  calcium  carbonate  is  derived  from  the 
above  considerations.  A.  R.  P. 

Nature  of  the  Martensitic  Structure  [of  Steel].  F.  Sauer  - 
wald  and  G.  Jackwirth  (Z.  anorg.  Chem.,  1924,  140,  391 — 398). — 
By  the  method  already  outlined  (A.,  1924,  ii,  863)  it  is  shown 
that  the  martensitic  structure  of  steel  is  always  oriented  in  the  same 
way  as  the  original  y  grain  boundaries  and  that  the  slip  planes  are 
similarly  oriented.  It  would  therefore  appear  that  the  needle-like 
structure  of  martensite  is  caused  by  slip  phenomena  induced  by  the 
hardening  process  (quenching)  the  steel  has  undergone  and  that 
martensite  cannot  be  regarded  as  a  distinctive  phase  in  the  structure 
of  steel.  [Cf.  B.,  1925,  42.]  A.  R.  P. 

Metal  Crystals.  I.  E.  Gruneisen  and  E.  Goens  (Z.  Physik, 
1924,  26,  235 — 249). — The  elastic  constants  of  zinc  and  cadmium 
have  been  determined  from  extension  experiments  etc.  carried  out 
at  different  crystallographic  orientations  on  large  single  crystals. 
Zinc  and  cadmium  show,  probably  on  account  of  their  large  axial 
ratios,  an  unusually  large  elastic  anisotropy.  S.  B. 

Metal  Crystals.  II.  E.  Gruneisen  and  E.  Goens  (Z. 
Physik,  1924,  26,  250 — 273). — The  velocities  of  sound  in  zinc  and 
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cadmium  crystals,  determined  from  their  elastic  constants  (see 
preceding  abstract),  have  been  used  to  calculate  the  specific  heats  of 
these  metals  by  Debye’s  method.  The  specific  resistances  of  the 
crystals  at  the  temperature  of  liquid  air  have  also  been  measured. 

S.  B. 

Relation  between  the  Mechanical  and  Piezo-electrical 
Properties  of  a  Rochelle  Salt  Crystal.  F.  C.  Isely  ( Physical 
Rev.,  1924,  26,  569 — 574). — Stress-strain  curves  have  been  obtained 
for  20°,  22-5°,  and  30°,  and  curves  showing  the  variation  of  charge 
with  stress  for  16 — 35°.  The  temperature  of  maximum  piezo¬ 
electric  response  is  22-25°.  A.  A.  E. 

Dielectric  Anomalies  in  Rochelle  Salt  Crystals.  J.  Valasek 
(Physical  Rev.,  1924,  24,  560 — 568). — Residual  charge  and  fatigue 
effects  for  a  Rochelle  salt  condenser  have  been  studied;  it  is  sup¬ 
posed  that  at  —20°  there  is  a  loosening  of  the  water  ions  sufficient 
to  permit  a  slight  motion  with  reference  to  the  salt  molecules,  whilst 
above  25°  there  is  further  loosening.  There  is  an  apparent  evolution 
of  heat  commencing  at  24°  and  persisting  to  54°,  when  a  considerable 
absorption  of  heat  takes  place.  A.  A.  E. 

Metastability  of  Elements  and  Compounds  as  a  Result  of 
Enantiotropy  and  Monotropy.  VIII.  E.  Cohen  and  W.  D. 
Helderman  (Z.  physikal.  Chem.,  1924,  113,  145 — 156). — By  means 
of  the  electrical  adiabatic  colorimeter  (cf.  ibid.,  1924,  112,  141), 
measurements  have  been  made  of  the  intermediary  heats  of 
solution  between  various  concentrations  of  the  two  forms  of 
ammonium  nitrate,  III  and  IV,  at  the  transition  temperature 
32-3°.  The  difference  in  these  two  values  for  the  two  modifications, 
between  corresponding  pairs  of  concentrations,  gives  the  heat  of 
transition,  which  is  thus  found  to  be  4-99  cal.  per  g.  According  to 
Bridgman  ( Proc .  Amer.  Acad.  Arts  Sci.,  1916,  51,  581)  it  is  4-66. 
The  latter  value  is  attributed  to  the  employment  of  a  metastable 
mixture  of  the  two  modifications  instead  of  the  pure  form.  [Cf.  A., 
1924,  ii,  449.]  M.  S.  B. 

Atomic  Weight  of  Antimony.  P.  F.  Weatherill  (J.  Amer. 
Chem.  iSoc.,  1924,  46,  2437 — 2445). — Antimony  trichloride,  prepared 
by  the  action  of  chlorine  on  pure  antimony  in  a  vacuum,  was  dis¬ 
solved  in  an  aqueous  solution  of  pure  tartaric  acid  and  the  resulting 
solution  quantitatively  precipitated  with  silver  nitrate  solution. 
From  the  ratio  SbCl3 :  3Ag,  the  atomic  weight  of  antimony  was  found 
to  be  121-748±0-00086.  S.  K.  T. 

Variation  of  the  Molecular  Weight  of  Mercury  with  Tem¬ 
perature.  A.  Jouneaux  (Bull.  Soc.  chim.,  1924,  [iv],  35,  1293 — 
1305). — The  molecular  weight  of  mercury  through  the  temperature 
range  —40°  to  320°  was  calculated  from  previously  known  cryoscopic 
and  surface  tension  data  and  from  Clapeyron’s  law  and  Trouton’s 
rule.  The  values  obtained  change  regularly  with  the  temperature, 
independently  of  the  method  of  calculation,  and  range  from  280  at 
low  to  200  at  the  higher  temperatures.  From  the  Eotvos-Ramsay- 
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Shields  formula,  the  critical  temperature  of  mercury  was  found  to  be 
1552°.  H.  T. 

Determination  .of  Molecular  Weight  by  Aid  of  the  Gas- 
Interferometer  of  Haber  and  Lowe.  E.  Berl  and  F.  Bau  (Ber., 
1924,  57,  [21],  1829 — 1834). — A  current  of  dry  air,  free  from  carbon 
dioxide,  is  saturated  with  (a)  the  vapour  of  the  pure  solvent  and 
( b )  the  vapour  from  the  solution  of  the  substance  under  investiga¬ 
tion  in  the  same  solvent,  and  the  difference  of  the  vapour  tension  in 
the  two  cases  is  measured  by  means  of  the  Haber-Lowe  gas -inter¬ 
ferometer.  The  instrument  is  calibrated  with  the  aid  of  solutions 
of  azobenzene.  Benzene  is  the  most  suitable  solvent.  H.  W. 

Electrical  Properties  of  Liquid  Sulphur.  D.  H.  Black 
(Proc.  Camb.  Phil.  8 oc.,  1924,  22,  393 — 399). — The  relative  con¬ 
ductivities  of  liquid  sulphur  between  130°  and  200°  were  determined 
and  compared  with  changes  in  the  viscosities  over  this  range. 
Conductivity  increases  to  a  maximum  at  about  160°,  then  falls  to  a 
minimum  at  about  185°,  and  thereafter  increases.  This  behaviour 
thus  agrees  approximately  with  the  known  viscosity  changes,  which 
exhibit  a  minimum  and  a  maximum  at  150 — 160°,  and  at  about 
200°,  respectively.  The  specific  resistance  at  163°  was  found  to  be 
7-5  XlO10  ohms,  approximately.  Evidence  is  given  that  the  con¬ 
duction  is  electrolytic  in  nature.  E.M.Fs.  of  polarisation  were 
observed  qualitatively  (cf.  Threlfall  and  Brearley,  Phil.  Trans., 
1896,  A,  187,  57).  L.  F.  G. 

Method  for  the  Determination  of  the  Specific  Heat  of 
Metals.  W.  U.  Behrens  and  C.  Drucker  (Z.  physilcal.  Chem., 
1924, 113,  79 — 110). — A  method  similar  to  Pirani’s  (A.,  1913,  ii,  102) 
has  been  employed  for  the  determination  of  the  specific  heat  of 
metals.  A  thin  wire  is  heated  to  constant  temperature  in  a  vacuum 
and  its  resistance  measured,  by  means  of  a  Wheatstone’s  bridge 
arrangement,  before  and  immediately  after  the  addition  of  a  definite 
quantity  of  electrical  energy.  Making  use  of  the  previously  deter¬ 
mined  temperature  coefficient  of  the  resistance  of  the  wire,  the 
temperature,  and  thence  the  specific  heat,  may  be  calculated  from 
the  change  in  resistance.  Values  for  the  specific  heat  of  zinc 
ranging  from  0-0921  at  5°  to  0-0992  at  225°  have  thus  been  found. 
The  value  of  a/c,  the  ratio  of  the  relative  temperature  coefficient 
to  the  specific  heat,  has  also  been  determined  for  different  tempera¬ 
tures  by  allowing  the  heating  current  to  pass  through  a  similar  wire 
kept  at  the  ordinary  temperature,  and  measuring  only  the  difference 
of  the  relative  change  of  resistance  in  the  two  wires  at  different 
temperatures  of  the  experimental  wire.  By  this  means  the  de¬ 
pendence  of  specific  heat  on  temperature  and  previous  thermic  treat¬ 
ment  may  be  studied.  Zinc,  however,  shows  no  anomalies  in  the 
value  of  a/c  between  0°  and  225°,  although  the  work  of  previous 
investigators  shows  that  there  is  probably  a  transition  point  between 
100°  and  200°. 

The  advantages  claimed  for  this  method  are  :  the  smallness  of  the 
amount  of  material  and  of  the  energy  additions  necessary,  the 
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rapidity  of  the  operation,  the  possibility  of  measurement  over  small 
temperature  intervals,  and  the  great  degree  of  exactitude  attained. 

M.  S.  B. 

Latent  Heats  of  Fusion.  II.  Palmitic  Acid  and  Benzene. 

K.  Stratton  and  J.  R.  Partington  (Phil.  Mag.,  1924,  [vi],  48, 
1085 — 1089;  cf.  A.,  1922,  ii,  258). — The  latent  heats  of  fusion  and 
the  molecular  depressions  of  freezing  point  (with  mesitylene  as  solute) 
have  been  determined  for  carefully  purified  palmitic  acid  and 
benzene.  For  palmitic  acid  of  setting  point  62-25°,  L=51*03  g.-cal. 
per  g. ;  E  for  100  g.  solvent=43-13.  For  benzene  of  setting  point 
5-85°,  L— 29-92  g.-cal.  per  g.;  E  for  100  g.  solvent=51*39.  The 
results  remove  the  larger  discrepancies  between  the  observed  and 
calculated  values  of  E  in  the  case  of  palmitic  acid  which  are  given  in 
the  literature.  C.  W.  B. 

Density  and  Diffusion  Measurement  by  Interferometry. 

C.  Barus  ( Proc .  Nat.  Acad.  Sci.,  1924,  10,  349 — 351). — A  continua¬ 
tion  of  previous  results  (A.,  1924,  ii,  385).  S.  B. 

Relation  between  the  Volume  of  a  Substance  at  Absolute 
Zero  and  its  Critical  Temperature.  R.  Lorenz  and  W.  Herz 
(Z.  anorg.  Chem.,  1924,  140,  379 — 383). — From  theoretical  con¬ 
siderations  the  equation  v0M/Ts= constant  is  deduced,  where  v0M 
is  the  molecular  volume  of  a  substance  at  the  absolute  zero  and  TK 
is  its  critical  temperature.  The  value  of  this  constant  has  been 
determined  for  a  large  number  of  organic  and  inorganic  compounds 
and  for  the  gaseous  elements  from  data  already  published.  The 
figures  obtained  appear  to  show  that  the  relationship  holds  ap¬ 
proximately  only  for  “  ordinary  ”  substances  (cf .  van  Laar,  Z.  anorg. 
Chem.,  1918,  104,  57  ;  1922,  120,  203)  and  that  the  deviations  vary 
in  magnitude  according  to  the  extent  that  the  substance  differs  from 
the  “  ordinary.”  A.  R.  P. 

Density  of  Zirconium  and  Hafnium  Oxides.  G.  Hevesy 
and  V.  Bergltjnd  (J.  Chem.  Soc.,  1924,  125,  2372 — 2375). — Care¬ 
fully  purified  zirconium  dioxide  and  hafnium  dioxide,  prepared  from 
the  sulphates  and  ignited  at  1000°,  had  d 20  5-73  and  9-67,  respectively. 
The  determination  of  d  for  a  mixture  of  the  two  oxides  affords  a 
ready  and  accurate  means  of  determining  the  percentage  of  hafnium 
dioxide  present,  which  is  given  by  the  formula  x=(d— 5-73)/0*0394. 
It  is  necessary  to  prepare  the  mixture  from  the  sulphates  and  by 
exactly  the  same  methods.  The  values  for  d  found  for  oxides  other¬ 
wise  prepared  is  lower  and  presumably  less  accurate.  C.  I. 

Density  of  Gaseous  Methyl  Ether.  T.  Batuecas. — (See 
A.,  1924,  i,  1280.) 

Vapour  Pressures  of  Monatomic  Substances.  A.  C. 
Egerton  (Phil.  Mag.,  1924,  [vi],  48,  1048 — 1054). — On  the  basis  of 
the  thermodynamic  vapour  pressure  formula  a  linear  equation 
log  p=— a/T-f- b  closely  represents  the  variation  of  vapour  pressure 
with  temperature  of  a  solid  with  monatomic  vapour,  and  a  vapour 
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pressure  determination  at  a  single  temperature  should  suffice  to 
determine  the  course  of  the  whole  curve.  C.  W.  B. 

Vapour  Pressures  of  Rochelle  Salt,  the  Hydrates  of  Sodium 
and  Potassium  Tartrates,  and  their  Saturated  Solutions. 

H.  H.  Lowry  and  S.  0.  Morgan  (J.  Amer.  Chem.  Soc.,  1924,  46, 
2192 — 2196). — The  vapour  pressures  of  the  hydrates  of  sodium 
and  potassium  tartrates  and  Rochelle  salt,  and  of  their  saturated 
solutions,  have  been  determined  for  the  temperature  interval 
15—40°  by  a  static  method.  The  graphs  of  tw  against  t,  where 
tw  is  the  temperature  at  which  the  vapour  pressure  of  water  is  equal 
to  the  vapour  pressure  of  the  substance,  or  its  solution,  at  t,  may  be 
represented  by  the  linear  equation  :  t  =  atw-\~b,  a  and  b  being 
constants.  The  results  of  van  Leeuwen  (A.,  1897,  ii,  397)  are  con¬ 
firmed.  Reproducible  values  for  the  vapour  pressures  of  Rochelle 
salt,  or  its  solution,  cannot  be  obtained  if  the  latter  has  been  pre¬ 
viously  heated,  at  any  time,  above  40°  (cf.  loc.  cit.).  S.  K.  T. 

Kinetic  Theory  of  Vaporisation.  S.  C.  Bradford  (Phil.  Mag., 
1924,  [vi],  48,  936—947). — The  kinetic  theory  has  been  applied  to 
obtain  a  quantitative  expression  for  the  vapour  pressure  of  liquids 
in  the  form  :  p=56-4:7Te~3‘m,:rVAi,,!TS'dj((S?sdl/2A).  is  the  co¬ 
volume,  8'  x  108  the  nearest  distance  of  approach  of  the  centres 
of  two  molecules  of  the  liquid,  A  is  an  arbitrary  constant  to  allow 
for  molecular  association  of  the  liquid.  Vapour  pressures  cal¬ 
culated  by  means  of  the  formula  agree  very  well  with  the  values 
observed  at  given  temperatures  and  become  equal  to  1  atmosphere 
at  the  boiling  points  of  the  liquids.  Edser’s  formula,  a=K8/ 4, 
may  be  used  to  calculate  the  cohesion  of  liquids  with  considerable 
accuracy.  C.  W.  B. 

Corresponding  Temperatures  of  Solids.  A.  Brodsky 
(Compt.  rend.,  1924,  179,  498 — 500). — The  results  obtained  by 
Michaud  from  experiments  on  specific  heat  and  entropy  (A.,  1920, 
ii,  532)  are  susceptible  of  deduction  from  the  theory  of  specific 
heats.  From  the  simplest  Einstein  formula  it  can  be  shown  that 
Michaud’s  “  corresponding  temperature  ”  depends  on  the  nature 
of  the  substance  considered,  and  a  further  deduction  shows  that  the 
values  of  the  specific  heat  for  similar  values  of  the  corresponding 
temperature  are  independent  of  the  nature  of  the  substance. 
Absolute  zero  being  a  corresponding  temperature  for  all  bodies, 
the  additivity  of  the  specific  heats  at  this  temperature  is  consistent 
with  the  consequences  of  the  Nernst  theorem.  At  higher  temper¬ 
atures  than  those  dealt  with,  the  deductions  do  not  hold  in  the  case 
of  specific  heats  at  constant  volume.  H.  J.  E. 

Corresponding  Temperatures  of  Solids.  H.  Lafuma 
(Compt.  rend.,  1924,  179,  684 — 686). — A  claim  for  priority  against 
Brodsky  (cf.  preceding  abstract).  T.  H.  P. 

Dependence  of  Coefficient  of  Expansion  of  Liquids  on 
Temperature  and  Chemical  Structure.  J.  J.  Saslawsky  (Z, 
physikal.  Chem.,  1924,  113,  111 — 130). — From  the  expression  for 
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the  density  of  liquids  8#=8*(1  -\-2-13VTjT0),  where  T0— 1-05  Tk 
{Th  is  the  absolute  critical  temperature),  T  is  the  observation  tem¬ 
perature,  and  and  8*  are  the  densities  at  the  observation  and  critical 
temperatures,  respectively  (cf.  A.,  1924,  ii,  452),  a  formula  for  the 
expansion  coefficient  has  been  deduced,  $=l’3Q5/{VT  IT0-}-2-13T). 
This  formula  has  been  tested  by  the  experimental  data  for  a  number 
of  liquids  at  temperatures  extending  from  — 90°  to  +200°.  The 
deviations  of  the  experimental  values  of  (J  from  the  calculated 
values  are  greatest  in  the  case  of  the  alcohols,  and  for  these,  contrary 
to  the  general  behaviour,  the  experimental  value  is  the  smaller 
one.  For  other  liquids,  deviations  are  small  and  of  approximately 
the  same  relative  magnitude  and  may  in  part  be  due  to  inaccuracy 
in  the  experimental  data.  In  general,  therefore,  the  expansion 
coefficient  does  not  depend  on  the  nature  of  the  liquid,  but  is  a 
simple  function  of  the  critical  and  observation  temperatures, 
and  will  be  the  larger  the  lower  the  value  of  the  critical  temperature. 
For  an  ideal  liquid,  (3  will  reach  a  minimum  value  of  1-365/3-73jP0 
at  absolute  zero,  and  will  approach  an  infinite  value  at  the  critical 
temperature,  owing  to  the  passage  from  liquid  to  vapour.  The 
deviations  observed  in  the  alcohols  cannot  be  due  to  association, 
since  other  liquids  considered  to  be  associated  do  not  exhibit  the 
same  behaviour.  M.  S.  B. 

Coefficient  of  Expansion  at  Low  Temperatures.  G. 

Borelius  and  C.  H.  Johansson  {Ann.  Physik,  1924,  [iv],  75,  23 — 
36). — Measurements  have  been  made  of  the  coefficients  of  expansion 
of  copper,  cadmium,  and  zinc  between  100°  and  300°  Abs.  by  means 
of  the  double-mirror  dilatometer.  W.  E.  G. 

Diffusion  of  Mercury  and  Iodine  Vapours  through  Nitrogen. 

J.  M.  Mullaly  and  H.  Jacques  {Phil.  Mag.,  1924,  [vi],  48,  1105 — 
1122). — The  diffusion  coefficients  of  the  vapours  of  mercury  and 
of  iodine  have  been  determined  by  placing  the  free  elements  at  the 
opposite  ends  of  a  closed  glass  tube  containing  nitrogen.  An  iodide 
deposit  appears  as  a  narrow  ring  across  the  axis  of  the  tube.  The 
gradient  can  be  calculated  from  the  known  vapour  pressures  of 
mercury  and  iodine,  the  distance  of  the  deposit  from  the  ends  of 
the  tube,  and  the  partial  pressures  of  mercury  and  of  iodine  over  the 
mercury  iodides  formed.  Further,  weighing  and  analysing  the 
deposits  after  a  time  interval  enable  absolute  values  for  the  diffusion 
coefficients  to  be  calculated.  Thus,  in  nitrogen  at  9-78  mm.  of 
mercury  and  19-4°,  Dm=5-80  cm.2/sec.  and  in  nitrogen  at  5-65  mm., 
Z>HgN=  17-3  cm.2/sec.  To  compensate  for  the  large  difference  in 
vapour  pressure  between  iodine  and  mercury  either  the  tube  can 
be  constricted  or  an  iodine  compound  such  as  caesium  tri-iodide 
can  be  used.  C.  W.  B. 

Diffusion  of  Hydrogen  into  Air,  measured  by  the  Inter¬ 
ferometer  U  Gauge.  C.  Barus  {Proc.  Nat.  Acad.  Sci.,  1924, 
10,  447 — 452;  cf.  A.,  1924,  ii,  385). — A  modified  form  of  the 
apparatus  previously  described  has  been  employed  to  determine 
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the  coefficient  of  diffusion  of  hydrogen  into  air.  The  equations 
for  the  calculation  of  this  coefficient  from  the  experimental  data 
are  given.  The  mean  value  of  a  (diffusion  coefficient  a2),  obtained 
with  tubes  of  different  lengths  and  diameters  is  1-014  cm. /sec. 
This  is  considerably  higher  than  the  usually  quoted  value  (a=0-81). 

J.  S.  C. 

Precision  Method  for  the  Determination  of  Diffusion 
Coefficients  in  any  Solvent.  II.  E.  Cohen  and  H.  Ii.  Bruins 
( Z .  physikal.  Chem.,  1924,  113,  157 — 159). — The  diffusiometer 
previously  described  (A.,  1923,  ii,  130)  has  been  tested  with  reference 
to  the  exactness  of  the  measurement  of  the  height  of  the  diffusion 
layer  when  the  lubricants  used  for  the  plates  have  different  vis¬ 
cosities.  The  influence  of  the  viscosity  is  not  appreciably  greater 
than  the  errors  of  experiment.  M.  S.  B. 

Technique  and  Theory  of  Measuring  the  Diffusion  of 
Coloured  Substances.  R.  Auerbach  ( Kolloid-Z .,  1924,  35, 
202 — 215). — Diffusion  in  sufficiently  dilute  gelatin  jellies  proceeds 
parallel  with  free  diffusion  in  water,  and  such  jellies  can  be  used  for 
studying  the  degree  of  dispersion  of  solutions  of  the  technical  dyes. 
The  diffusion  of  aqueous  solutions  containing  1  g.  per  litre  of  the 
colouring  matter  into  solid  jellies  containing  4%  of  a  “  medium 
hard  ”  gelatin  has  been  measured  at  20°  for  a  period  of  24  hours. 
The  results  are  expressed  in  terms  of  the  distance  between  the 
meniscus  of  the  gelatin  and  the  point  where  the  colour  of  the  diffused 
layer  matches  a  solution  of  one-tenth  the  concentration  of  the 
original  solution.  By  the  use  of  Einstein’s  formula,  the  radius 
of  the  particles  expressed  in  terms  of  yy  is  found  to  be  0-127/D, 
where  the  diffusion  coefficient  D  is  expressed  in  terms  of  sq.  cm. 
per  day.  Thus  a  connexion  between  the  size  of  the  particles  of 
the  dyes  in  solution  and  the  value  l1/10  defined  above  has  been 
traced  in  the  form  of  a  graph.  This  graph  intersects  the  vertical 
co-ordinate  at  the  value  yy— 1*75,  whence  it  is  inferred  that  a  4% 
jelly  is  no  longer  permeable  to  particles  having  a  diameter  greater 
than  3-5  yy.  The  method,  however,  is  very  useful  for  the  study 
of  colloidal  solutions  containing  smaller  particles,  including  the 
majority  of  dye  solutions.  Since  the  value  lm  involves  an  aliquot 
ratio  of  the  original  concentration,  it  is  independent  of  variations 
in  the  purity  of  the  substance  and  many  other  sources  of  error  are 
eliminated  by  adopting  this  method.  J.  F.  B. 

Stokes-Einstein  Law  for  Diffusion  in  Solution.  (Miss)  C.  C. 
Miller  ( Proc .  Roy.  Soc.,  1924,  A,  106,  724 — 749). — The  diffusion 
constants,  D,  of  iodine  in  a  number  of  organic  solvents  and  in  aqueous 
solutions  of  ammonium  bromide  and  ammonium  iodide  were 
determined.  The  viscosity  coefficients,  Z,  were  also  measured. 
If  the  Stokes-Einstein  equation  were  applicable  under  the  conditions 
obtaining,  DZ  should  be  constant  for  the  various  solvents;  this, 
however,  was  not  observed  with  organic  solvents.  The  variability 
of  DZ  was  apparently  not  connected  in  any  simple  way  with  the 
colours  of  the  iodine  solutions,  nor  with  the  following  properties 
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of  the  solvents — molecular  weight,  molecular  volume,  density, 
viscosity,  or  dielectric  constant.  DZ  was  found  to  be  fairly  constant 
for  bromide  solutions,  but  for  iodide  solutions  the  product  increased 
almost  linearly  with  the  concentration  of  the  salt.  For  fifteen 
organic  solvents  and  twenty-four  aqueous  solvents,  the  relative 
values  of  DZ  lie  between  the  limiting  values  derived  from  the 
Stokes-Einstein  and  the  Sutherland  (Phil.  Mag.,  1905,  [vi],  9,  781) 
equations,  respectively.  The  temperature  coefficient  of  diffusion 
increases  rather  irregularly  as  D  decreases.  On  the  average,  DZ 
scarcely  increases  with  rising  temperature  to  the  extent  required 
by  the  Stokes-Einstein  equation.  L.  F.  G. 

Experiment  on  Solid  Diffusion  and  its  possible  Bearing  on 
the  Structure  of  Solid  Solutions.  F.  C.  Thompson  and  W.  H. 
Dearden  (Trans.  Faraday  Soc.,  1924,  20,  84 — 85). — Copper  diffuses 
into  pure  gold  and  silver  at  650°  more  rapidly  than  into  a  solid 
solution  of  these  two  metals.  With  silver,  well  marked  zones 
similar  to  Liesegang’s  rings  are  formed.  These  results  support 
the  view  that  in  solid  solutions  the  added  atoms  are  accommodated 
in  spaces  in  the  original  lattice  and  do  not  replace  atoms  in  the 
lattice  itself.  S.  S. 

Binary  Liquid  Mixtures.  O.  Faust  (Z.  physikal.  Chem.,  1924, 
113,  482 — 489;  cf.  A.,  1922,  ii,  423). — The  deviations  from  the 
simple  mixture  law  of  the  vapour  pressures  recorded  in  the  literature 
for  50%  acetone-chloroform  mixtures  at  temperatures  of  20—90° 
show  an  approximately  linear  variation  with  temperature,  and 
extrapolation  shows  that  this  deviation  would  vanish  at  about 
150°,  at  which  temperature  complex  formation  must  cease.  The 
relation  of  this  result  to  those  obtained  for  the  gaseous  phase  by 
Schultze  (A.,  1913,  ii,  676)  is  discussed.  The  molecular  heats  of 
vaporisation  of  mixtures  of  acetone  with  chloroform  and  of  ether 
with  chloroform  are  found  to  be  greater  than  the  values  required 
by  a  simple  mixture  law,  combination  of  the  molecules  of  the  two 
being  indicated.  For  mixtures  of  benzene  with  ethylene  dichloride 
the  simple  mixture  law  is  obeyed,  but  for  mixtures  of  carbon  di¬ 
sulphide  with  acetone  the  values  lie  below  those  calculated,  this 
effect  being  due  to  depolymerisation  of  complex  molecules.  In 
the  case  of  the  system  acetic  anhydride-water,  the  latent  heat  of 
the  (stable)  complex,  acetic  acid,  is  far  below  that  calculated  from 
the  values  for  its  components.  G.  M.  B. 

Influence  of  Proximity  to  the  Critical  Solution  Temperature 
on  the  Volume.  N.  Perrakis  (Compt.  rend.,  1924,  178,  703 — 
705). — The  densities  of  mixtures  of  o-cresol  with  ethyl  alcohol  and 
of  phenyl  ether  with  ethyl  alcohol  have  been  studied,  and  curves 
are  given  showing  the  dependence  of  the  volume  on  the  composition. 
For  the  first  pair,  the  curve  is  pseudo-parabolic,  and  similar  to  that 
for  mixtures  of  acetic  acid  and  benzene,  the  components  of  which 
are  also  completely  miscible.  For  the  second  pair,  the  components 
of  which  are  only  completely  miscible  near  the  critical  temperature, 
the  curve  is  complex,  with  a  well-marked  rectilinear  portion.  This 
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behaviour  is  supposed  to  be  entirely  due  to  the  proximity  of  the 
critical  point,  and  not  to  the  existence  of  definite  chemical  compounds. 

L.  L.  B. 

Solubility  of  Benzoic  Acid  in  Benzene  and  in  Toluene.  J. 

Chipman  (J.  Amer.  Chem.  Soc.,  1924,  46,  2445 — 2448). — The  solu¬ 
bility  of  benzoic  acid  in  benzene  and  in  toluene  has  been  determined 
at  various  temperatures.  Graphic  methods  for  the  interpolation 
of  the  experimental  data  are  described.  The  heats  of  solution 
calculated  from  Mortimer’s  expression  (A.,  1922,  ii,  621)  indicate 
a  transition  point  near  95°,  but  no  evidence  of  this  is  afforded  by  the 
cooling  curves.  S.  K.  T. 

Determination  of  the  Solubilities  of  Sparingly  Soluble 
Substances.  I.  Solubility  of  Magnesium  Oxide  in  Water. 

H.  Remy  and  A.  Kuhlmann  (Z.  anal.  Chem.,  1924,  65,  1 — 24). — 
The  solubility  of  magnesium  oxide  in  water  free  from  carbon 
dioxide  has  been  determined  by  evaporating  a  volume  of  the  satur¬ 
ated  solution  and  weighing  the  residue,  by  conductometric  titration 
with  standard  acid,  and  by  Kohlrausch’s  conductivity  method. 
The  values  obtained  by  these  methods  agree  fairly  well,  being 
0-40,  0-39,  and  0-35  millimol.  per  litre.  A.  R.  P. 

The  Salting-out  Effect.  K.  Linderstr0m-Lang  ( Compt . 
rend.  Trav.  Lab.  Carlsberg,  1924,  15,  1- — 65). — The  influence  of 
salts  on  the  solubility  of  neutral  substances  may  be  expressed  by 
equations  of  the  form  log  s0fsn— k .  cn  or  s0jsn—l=k'cn,  where  s0 
is  the  solubility  in  water,  sn  is  a  salt  solution  of  concentration  c„, 
and  k  (or  k')  is  a  constant  independent  of  cn,  but  varying  with  the 
temperature  and  the  nature  of  the  salt  and  of  the  neutral  substance. 
The  present  work  is  an  investigation  of  the  causes  of  this  variation. 
From  the  solubility,  the  activity  coefficient,  /,  has  been  found  for 
quinol,  quinone,  succinic  acid,  and  boric  acid  in  various  salt 
solutions,  and  the  equation  log/=&.c  is  on  the  whole  confirmed. 
From  the  solubility  data  at  different  temperatures,  the  heats  of 
solution  have  been  calculated. 

The  causes  of  the  variation  in  k  with  the  nature  of  the  substances 
salted  out  and  of  the  ions  are  discussed  with  reference  to  Debye’s 
views  (A.,  1920,  ii,  356)  on  the  nature  of  the  cohesive  forces,  the 
structure  of  the  univalent  alkali  and  halogen  ions  being  brought 
into  relation  with  the  structure  of  the  corresponding  inactive  gases. 
It  is  probable  that  k  must  decrease  with  increasing  size  and  polar  - 
isability  of  the  ions  forming  the  salt,  and  that  the  variation  from 
potassium  chloride  to  caesium  chloride  will  run  parallel  to  that  from 
potassium  chloride  to  potassium  iodide.  This  parallelism  can  be 
effaced  by  the  influence  of  chemical  affinity  between  the  ions  and 
the  neutral  substance,  the  sign  of  the  ionic  charges  being  determin¬ 
ative  for  this.  The  attraction  of  the  water  also  affects  the  absolute 
value  of  k,  and,  owing  to  the  great  solvent  power  of  water,  k,  which 
for  gases  is  chiefly  negative,  will  in  solution  be  chiefly  positive, 
answering  to  an  increased  activity  of  the  neutral  substance.  The 
hydration  of  ions  is  touched  on,  and  the  view  expressed  that  none 
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of  the  ions  K+,  Rb+,  Cs+,  Cl",  Br~,  I"  is  hydrated.  Attention  is 
directed  to  the  effacing  influence  on  the  forces  of  cohesion  involved 
by  hydration  of  ion  or  neutral  molecule,  but  the  view  that  hydration 
plays  the  leading  part  in  the  salting-out  process  is  rejected. 

In  agreement  with  deviations  from  the  mentioned  parallelism, 
as  far  as  regards  quinol  and  quinone  it  is  shown  how  the  reducing 
qualities  of  the  former  and  the  oxidising  power  of  the  latter 
cause  an  increased  attraction  of  the  former  to  positive  ions  and  of 
the  latter  to  negative  ions,  whereby  the  importance  of  chemical 
affinity  for  the  determination  of  the  activity  in  concentrated 
solution,  even  where  no  chemical  action  occurs,  is  made  clear.  A 
special  interpretation  is  found  for  the  salting-out  effect  in  the  case 
of  boric  acid.  Directions  are  given  for  the  practical  application 
of  solubility  data  to  the  correction  of  measurements  with  the 
quinhydrone  electrode  in  salt  solutions.  L.  L.  B. 

Adsorption  of  the  Two  Stereoisomeric  Hydrobenzoins  on 
Charcoal.  P.  H.  Hermans  (Z.  physikal.  Chem.,  1924,  113, 
385 — 388). — The  fact  that  r-hydrobenzoin  is  more  easily  adsorbed 
by  charcoal  from  solution  in  water  or  alcohol  than  its  stereoisomeride, 
notwithstanding  its  greater  solubility,  is  explained  by  assuming 
that  the  planes  of  the  benzene  rings  he  on  the  adsorbing  surface 
whilst  the  hydroxyl  groups  are  attracted  by  the  solvent.  The  case 
is  compared  with  that  of  the  adsorption  of  fumaric  and  maleic 
acid  from  aqueous  solutions.  G.  M.  B. 

Absorption  of  Salts  by  Storage  Tissues.  W.  Stiles  (Ann. 
Bot.,  1924,  38,  617 — 633). — From  a  study  of  the  ions  absorbed  and 
excreted  from  tissue  surrounded  by  salt  solutions,  it  is  inferred 
that  the  absorption  of  salts  is  not  a  simple  process  of  diffusion 
through  a  cell  membrane.  Accordingly,  all  data  obtained  by 
plasm olytic  methods  are  open  to  considerable  doubt.  0.  0. 

Effect  of  Hydrogen-ion  Concentration  on  Compound 
Formation  and  Adsorption  of  Dyes  by  Mordants.  R.  E. 

Marker  and  N.  E.  Gordon  ( Ind .  Eng.  Chem.,  1924,  16,  1186 — 
1188;  cf.  A.,  1923,  ii,  616). — The  adsorption  of  dyes  (methylene- 
blue,  crystal-violet,  orange-II,  and  metanil -yellow)  by  inorganic 
gels  (ferric  and  aluminium  hydroxides  and  silicic  acid)  depends 
on  the  pa  of  the  solution.  The  acid  dyes  are  adsorbed  from  acid 
solutions  (low  pa),  all  three  gels,  but  particularly  the  ferric  and 
aluminium  hydroxides,  taking  up  orange-II  and  metanil-yellow 
very  readily  from  solutions  of  pa  about  2-3.  Basic  dyes,  on  the  other 
hand,  are  adsorbed  from  alkaline  solutions  (high  pB).  Crystal-violet 
is  very  readily  adsorbed  by  ferric  and  aluminium  hydroxides  at 
pB  11,  and  methylene-blue  by  all  three  gels  at  pB  12,  but  only  weakly 
by  the  silica.  Both  ferric  and  aluminium  hydroxides  yield  crystal¬ 
line  salts  with  orange-II.  W.  A.  S. 

Surface  Tension  of  1 1  Tetralin, "  “  Decalin, '  ’  and  Lubricating 

Oil.  L.  Grtjnmach  and  G.  Schweikert  (Z.  physikal.  Chem.,  1924, 
113,  432 — 440). — The  surface  tensions  of  a  lubricating  oil  and  two 
substitutes  have  been  determined  by  a  method  involving  measure- 
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ment  of  the  capillary  rise  between  two  plates  and  by  the  capillary 
wave  method.  “Tetralin,”  d°  0-9766,  y  3-493  mg. /mm.  at  18-3°. 
“Decalin,”  d°  0-9026,  y  3-210  mg. /mm.  at  18-8°.  Lubricating  oil, 
d0  0-9327,  y  3-171  mg./mm.  at  19-8°.  G.  M.  B. 

Molecular  Structure  of  Thin  Films.  VI.  N.  K.  Adam 
and  J.  W.  W.  Dyer  ( Proc .  Roy.  Soc.,  1924,  A,  106,  694 — 709); 
cf.  A.,  1921,  ii,  488;  1922,  ii,  687;  1923,  ii,  539,  and  Proc. 
Roy.  Soc.,  1922,  A,  101,  452). — Five  long-chain  alcohols  examined 
formed  both  condensed  and  expanded  films.  The  area  of  cross- 
section  of  the  chain  is  near  that  of  long-chain  acids,  being  about 
20-4  sq.  A. ;  the  area  of  the  CH2*0H  group  is  21-6  sq.  A.  Acetates 
of  three  long-chain  alcohols  gave  condensed  and  expanded  films; 
the  area  of  the  Me-C0-0CH2*  group  is  23  sq.  A.  Two  long-chain 
methyl  ethers  were  prepared  and  formed  very  unstable  films ; 
the  methyl  group  on  the  oxygen  apparently  weakens  the  attraction 
of  the  molecule  for  water.  Linolenic  and  clupanodonic  acids, 
containing  3  and  5  double  bonds,  respectively,  behave  similarly 
to  oleic  acid,  previously  examined.  Arachidic  acid  and  some 
derivatives  were  prepared ;  they  gave  results  in  harmony  with  those 
already  found  for  other  members  of  the  same  series.  The  transition 
between  “  allotropic  ”  condensed  films  of  carbamide  derivatives 
is  examined  more  closely  than  hitherto;  transition  temperatures 
increase  with  length  of  carbon  chain.  Condensed  film  allotropy 
is  exhibited  also  by  hexadecyl-  and  octadecyl-acetamides ;  here  the 
closer  packing  is  with  the  low-temperature  films,  the  reverse  of 
the  behaviour  of  the  carbamide  derivatives.  The  typical  properties 
of  condensed  films  of  very  long-chain  compounds,  i.e.,  more  than 
27  carbon  atoms  long,  are  not  so  marked  as  with  shorter-chain 
compounds.  In  pentaerythrityl  tetrapalmitate,  the  four  chains 
attached  to  a  common  centre  through  polar  groups  should  be  normally 
directed  to  the  corners  of  a  tetrahedron,  but  when  present  in  films 
are  oriented  perpendicular  to  the  surface.  The  application  of  a 
comparatively  large  compressive  force  is  necessary  before  close 
packing  occurs;  this  is  ascribed  to  the  resistance  of  the  valency 
linkings  in  the  central  group  of  carbon  atoms  to  deviation  from  their 
normal  directions.  L.  F.  G. 

Micro  Determination  of  Molecular  Weights  by  the  Method 
of  K.  Hast.  W.  S.  Ssadikow  and  A.  K.  Michailow  ( Biochem .  Z., 
1924,  150,  368 — 371). — An  examination  of  the  applicability  of 
East’s  micro  camphor  method  of  determining  molecular  weights 
(A.,  1922,  i,  421).  Results  are  sometimes  variable  even  when 
the  substance  is  soluble  in  camphor.  J.  P. 

Cryoscopic  Measurements  with  Nitrobenzene.  II. 
Variation  of  Molecular  Depression  with  Water  Content. 

F.  S.  Brown  and  C.  E.  Bury  (J.  Chem.  Soc.,  1924,  125,  2219 — 
2226). — Cryoscopic  measurements  were  made  with  the  water 
content  kept  constant  by  the  presence  of  salt  hydrate  pairs  (T., 
1923,  123,  2037).  Washburn’s  equation,  in  which  the  depression 
is  set  proportional  to  the  sum  of  the  mol.  fractions  of  the  solutes, 
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fits  the  data  accurately  for  benzil  and  some  other  solutes,  whilst 
the  equation  of  van’t  Hoff  agrees  less  satisfactorily.  L.  J.  H. 

Anomalous  Rotatory  Dispersion.  F.  Burki  ( Helv .  Chirn. 
Ada,  1924,  7,  759 — 762). — The  criterion  for  anomalous  dispersion 
put  forward  by  the  author  (cf.  A.,  1924,  ii,  218)  shows  that,  con¬ 
trary  to  the  views  of  Lowry  and  Dickson  (A.,  1915,  ii,  660),  the 
menthyl  a-phenvlcinnamatc,  1:2:2:  3-teiramethylcyc/opentyl 
(3-phenylethyl  ketone,  and  menthyl  a-acetyl-p-phenylbutyratc 
behave  anomalously.  H.  T. 

Dimensions  of  Ions  in  Aqueous  Solutions.  K.  Jablczynski 
( Rocz .  Chetn.,  1923,  3,  362 — 376).— The  limiting  values  for  the  volume 
occupied  by  a  dissolved  electrolyte,  that  is,  the  sum  of  the  volumes 
of  the  anion  and  cation,  have  been  calculated  from  measurements 
of  densities  of  solution.  It  is  shown  that  the  values  are  practically 
identical  in  each  case  with  the  sum  of  the  volumes  of  the  ions  in 
the  solid  state  as  calculated  by  W.  L.  Bragg  (A.,  1920,  ii,  537)  by 
his  X-ray  method.  Measurements  show  that,  in  the  case  of  the 
halogen  acids  and  lithium  bromide  and  iodide,  the  volume  of  the 
undissociated  molecule  is  equal  to  the  sum  of  the  volumes  of  the 
component  ions ;  in  other  cases,  a  difference  is  found.  The  volume 
of  the  bromine  ion  is  twice  and  that  of  iodine  three  times  as  great 
as  those  deduced  from  Bragg’s  measurements.  Those  of  hydrogen, 
lithium,  sodium,  and  silver  ions  are  almost  identical.  The  volumes 
of  some  compound  ions  such  as  ammonium  and  hydrazine  were 
found  to  be  practically  identical  with  those  of  methane  and  ethane, 
respectively ;  the  volumes  of  methylamine  and  trimethylamine 
ions  are  also  close  to  the  calculated  values,  but  the  volumes  of 
anions  do  not  show  additive  properties. 

The  relation  between  the  volume  of  an  ion  in  solution  and  its 
mobility  is  expressed  by  the  Stokes-Einstein  equation  livl3—K-l, 
the  theoretical  value  for  Kl  being  102-77.  Experimentally,  however, 
greater  values  are  found,  and  this  is  attributed  to  the  effects 
of  hydration;  thus  a  lithium  ion  carries  12,  sodium  5,  potassium  0-6 
mol.  H20 ;  rubidium,  ciesium,  and  ammonium  are  not  hydrated. 
These  figures  are  in  good  agreement  with  those  obtained  from  endo¬ 
scopic  and  ebullioscopic  measurements  (Jablczynski  and  Kon,  T., 
1923, 123,  2953).  Taking  hydration  into  account,  the  new  value  of  K1 
becomes  207-9,  or  twice  the  value  calculated  from  Stokes’  equation ; 
it  is  suggested  that  for  ions  this  should  have  the  form  ‘Snyv. 

G.  A.  R.  K. 

Activity  Coefficients  of  Dilute  Aqueous  Solutions  of 
Hydrogen  Chloride,  Thallous  Chloride,  and  Lead  Nitrate. 

M.  Randall  and  A.  P.  Vanselow  (J.  Amer.  Chem.  Soc.,  1924,  46, 
2418 — 2437). — Accurate  determinations  of  the  freezing  points  of 
solutions  have  been  made  with  a  modified  Adams’  apparatus  (A., 
1915,  ii,  222),  all  dissolved  air  and  other  gases  being  removed  from 
the  solutions  by  prolonged  evacuation.  The  activity  coefficients 
of  hydrogen  chloride,  thallous  chloride,  and  lead  nitrate  derived 
from  the  data  agree  with  the  values  obtained  by  other  methods, 
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but  not  with  the  values  given  by  the  equation  of  Debye  and  Hiickel 
(A.,  1923,  ii,  724 ;  cf.  A.,  1924,  ii,  306).  S.  K.  T. 

Physico-chemical  Investigations  on  Uric  Acid.  It.  Stern 
(Biochem.  Z.,  1924,  150,  535 — 541). — The  spontaneous  transform¬ 
ation  of  a  solution  of  sodium  monourate  on  keeping  for  4  days 
into  a  colloidal  sol  showing  opalescence,  increased  viscosity,  and 
a  tendency  to  double  refraction  is  described.  J.  P. 

Dissolution  of  Substances  in  Mixed  Liquids  with  Special 
Reference  to  Colloids.  E.  W.  J.  Mardles  {J.  Chem.  Soc.,  1924, 
125,  2244 — 2259). — The  solvent  action  on  colloidal  substances, 
such  as  tannic  acid  and  cellulose  acetate,  of  various  binary  mixtures 
of  liquids  suspected  of  forming  molecular  complexes  with  each  other 
has  been  investigated,  together  with  some  of  the  physical  pro¬ 
perties  (viscosity,  surface  tension,  etc.)  of  the  sols  produced.  The 
presence  of  the  colloid  greatly  exaggerates  any  abnormality  of  the 
composition- viscosity  (etc.)  curve.  In  general,  molecular  sim¬ 
plification  increases  the  solvent  action,  but  where  the  components 
are  themselves  associated,  the  effect  of  complex  formation  may  be 
masked  by  the  molecular  dissociation  of  the  component  liquids. 
[Cf.  B.,  1925,  1.]  L.  J.  H. 

Physical  Differences  between  Sols  and  Gels  of  Agar.  E. 

Hatschek  and  It.  H.  Humphry  {Trans.  Faraday  Soc.,  1924, 
20,  18 — 22).- — Sols  and  gels  containing  3%  or  more  of  agar  show 
optical  differences,  the  gel  scattering  light  much  more  effectively. 
The  electrical  conductivity  of  agar  solutions  containing  2%  of 
copper  sulphate  is  1 — 2%  greater  in  the  gel  than  in  the  sol  at  the 
same  temperature;  the  same  result  was  obtained  by  the  use  of 
direct  and  alternating  currents.  It  is  suggested  that  in  the  gel 
condition  the  segregation  of  a  phase  rich  in  agar  leaves  a  less  viscous 
phase  which  contains  most  of  the  electrolyte  and  has  a  greater 
conductivity  than  the  viscous  sol.  S.  S. 

Influence  of  Anions  on  the  Coagulation  of  a  Negative 
Colloidal  Sol.  D.  C.  Henry  and  V.  A.  Morris  {Trans.  Faraday 
Soc.,  1924,  20,  30 — 36). — From  a  study  of  the  coagulation  of  a  gold 
sol  by  a  series  of  sodium  salts,  it  is  found  that  the  anion  exerts 
a  definite  stabilising  effect.  The  order  of  the  anions  is  oxalate 
>  HP04"  >  C03"  >  OH'  >  citrate  >  HC03'  >  Br',  I',  acetate, 
valerate  >  butyrate,  CNS'  >  S04"  >  Cl',  benzoate.  The  order  is 
not  that  of  the  Hofmeister  series  nor  that  of  the  effectiveness  of 
the  anions  in  the  coagulation  of  positive  sols.  S.  S. 

Velocity  of  Coagulation  of  Colloids  of  the  Second  Order. 

C.  K.  Jablczynski  {Bull.  Soc.  c him.,  1924,  [iv],  35,  1286 — 1292). — 
Smoluchowski’s  equation  (A.,  1917,  ii,  297)  has  been  derived  and 
experimentally  confirmed  for  the  velocit}-  of  coagulation  of  colloids 
of  the  second  order,  although  the  processes  taking  place  in  the 
coagulation  of  colloids  of  the  two  types  are  essentially  different. 
This  relationship  also  holds  in  the  presence  of  protective  colloids. 
Vigorous  stirring  has  no  influence  on  the  velocity  of  coagulation. 
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Slow  Coagulation  of  Colloids  of  the  First  Order.  C.  K. 

Jablczynski  (Bull.  Soc.  chim.,  1924,  [iv],  35,  1277 — 1286).— 
Smoluchowski’s  equations  (A.,  1917,  ii,  297)  for  the  coagulation 
of  colloids  of  the  first  order  have  been  confirmed  by  observations 
on  the  slow  coagulation  of  ferric  hydroxide  and  arsenious  sulphide. 
The  method  used  depends  on  the  absorption  of  light  by  the  hydrosol, 
the  absorption  being  measured  by  passing  the  light  through  crossed 
Nicols  and  finding  the  angle  through  which  one  had  to  be  rotated 
to  give  equal  illumination  with  the  standard.  If  a  denotes  this 
angle  then  log  tan  a— log  tan  y.0=Kt.  This  equation  is  shown 
to  be  identical  with  Smoluchowski’s.  Two  new  methods  for  the 
derivation  of  his  equation  are  described.  H.  T. 

Ageing  of  Metal  Hydroxides,  and  the  System  Chromium 
Hydroxide-Chromite-Sodium  Hydroxide.  R.  Fricke  and 
O.  Windhausen  ( Z .  physikal.  C'hem.,  1924,  113,  248 — 260). — Both 
amorphous  chromium  lrydroxide  and  crystalline  aluminium  hydr¬ 
oxide  (prepared  by  dilution  of  oA-sodium  aluminate  to  3Ar  and 
shaking  in  the  absence  of  air)  when  added  to  a  solution  of  sodium 
hydroxide,  dissolve  to  an  extent  which  depends  on  the  amount 
of  solid  phase  present.  This  agrees  with  the  results  obtained  by 
Muller  (A.,  1923,  ii,  71)  and  is  attributed  to  the  inhomogeneity  of 
the  hydroxides.  The  rate  of  solution  of  these  hydroxides  is  extra¬ 
ordinarily  slow  in  spite  of  the  very  large  surfaces  exposed.  The 
possible  causes  for  this  behaviour  are  discussed,  since  the  explanation 
given  by  Muller  for  amorphous  chromium  hydroxide  cannot  be 
applied  to  crystalline  aluminium  hydroxide.  M.  B.  D. 

Protection  and  Precipitation  of  Gold  by  Proteins.  R. 

Zsigmondy  and  E.  Joel  (Z.  physikal.  Chem.,  1924,  113,  299 — 312). 
— The  influence  of  gelatin  on  the  stability  of  a  colloidal  gold  sol 
depends  on  the  concentration  of  the  protein.  As  the  concentration 
diminishes,  it  shows  a  protective  action,  later  a  coagulating  effect, 
and  finally  becomes  indifferent.  The  colour  changes  characteristic 
of  these  stages  with  fine  and  coarse  gold  hydrosols,  with  and  without 
sodium  chloride,  have  been  tabulated.  The  results  are  explained  on 
the  assumption  that  several  protein  molecules  may  be  combined 
with  a  gold  particle  or  that  gold  particles  may  be  adsorbed  on  the 
surface  of  a  particle  of  the  protective  colloid.  M.  B.  D. 

Antagonisn  between  Dyes  and  Inorganic  Salts  in  their 
Absorption  by  Storage  Tissue.  C.  E.  T.  Mann  (Ann.  Bot., 
1924,  38,  753 — 777). — Using  thin  slices  of  mangold  tissue,  the 
absorption  of  methylene-blue,  neutral-red,  and  orange-G,  respect¬ 
ively,  has  been  followed  in  simple  solution  and  in  solutions  con¬ 
taining  the  chlorides  of  ammonium,  magnesium,  aluminium,  and 
lanthanum.  In  simple  solution,  the  dyes  are  absorbed  in  the 
order:  neutral-red > methylene-blue > orange-G  at  a  time  when 
equilibrium  is  being  approached.  This  absorption  is  explained  on 
the  ultra-filtration  theory  of  the  nature  of  the  plasma-membrane. 
The  chlorides  of  aluminium  and  ammonium  in  ORY-solution  have 
nearly  the  same  effect,  which  is  greater  than  that  of  magnesium 
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chloride.  The  presence  of  a  salt  in  the  solution  of  the  dye  antagon¬ 
ises  the  intake  of  the  dye  by  the  living  tissue,  and  the  magnitude 
of  this  antagonism  is  a  function  of  the  valency  of  the  cation  and 
its  concentration.  The  antagonistic  action  between  electrolyte 
and  methylene- blue  is  stronger  than  that  between  the  same  electro¬ 
lyte  and  neutral-red.  The  results  obtained  support  Kahho’s  colloid 
precipitation  theory  of  the  plasma  membrane  {A.,  1922,  i,  94). 

0.  0. 

Hydration  of  Molecules  and  Ions.  R.  Fricke  ( Kolloid-Z ., 
1924,  35,  264 — 274). — A  summary,  with  bibliography  of  recent 
work.  E.  M.  (J. 

Water  Fixation  in  Colloids.  A.  Kuhn  ( Kolloid-Z .,  1924,  35, 
275—294).  E.  M.  C. 

The  Colloid-chemical  Theory  of  Water  Fixation  in  the 
Organism.  M.  H.  Fischer  ( Kolloid-Z .,  1924,  35,  294 — 302). 

E.  M.  C. 

Water  Fixation  in  Colloids,  from  the  Medical  Point  of  View. 

H.  Sciiade  ( Kolloid-Z 1924,  35,  302 — 309).  E.  M.  C. 

Water  Metabolism  and  Pharmacological  Action.  H. 

Handovsky  ( Kolloid-Z .,  1924,  35,  309 — 313).  E.  M.  (J. 

Retention  of  Water  in  Soils.  G.  Wiegner,  R.  Galley,  and 
H.  Gessner  ( Kolloid-Z .,  1924,  35,  313 — 322). — The  properties  of 
clay  suspensions  are  determined  by  the  nature  of  the  “  stabilising  ” 
cations  associated  with  the  ionised  surface  molecules  of  silicic  acid. 
Clays  with  a  single  stabilising  ion  show  a  gradation  in  properties 
through  the  series  Li,  Na,  K,  and  NH4,  Rb,  Cs,  and  H ;  the  stability 
of  the  clay  depends  on  the  hydration  of  the  cation.  A  lithium 
clay  is  lyophilic,  bulky,  viscous,  and  insensitive  towards  electro¬ 
lytes,  whilst  a  caesium  clay  is  lyophobie,  sensitive  to  electrolytes, 
and  has  a  less  viscous.  The  alkaline-earths  show  a  similar  series. 
The  flocculating  powers  of  salts  follow  the  hydration  of  their 
cations.  When  more  than  one  cation  is  present,  base  exchange 
plays  an  important  part  in  the  coagulation  process  and  takes  place 
the  more  readily  the  higher  the  hydration  of  the  stabilising  ion  and 
the  lower  that  of  the  coagulating  ion.  E.  M.  C. 

Influence  of  Solvent  on  the  Equilibrium  of  Isomerides.  0. 

Dimroth  {Annalen,  1924,  438,  58 — 67 ;  cf.  A.,  1911,  ii,  31 ;  1913, 
ii,  763). — A  theoretical  paper,  polemical  against  Smits  (A.,  1915, 
ii,  750;  1917,  ii,  232;  “  Die  Theorie  der  Allotropie,”  Leipzig, 
1921,  pp.  80 — 100,  138,  368 — 473).  The  isomerism  of  benzoyl- 
formaldehyde  hydrazone  and  of  acetaldehyde  phenylhydrazone  is 
discussed.  C.  H. 

Dynamics  of  the  Malonic  Ester  Equilibrium.  A.  Skrabal 
and  A.  Matievic  ( Monatsh .,  1924,  45,  39 — 41). — The  velocity  of 
hydrolysis  of  malonic  esters  has  been  measured  in  aqueous  alcoholic 
solution  at  25°  with  hydrochloric  acid  as  catalyst.  The  ester 
equilibrium  has  been  calculated  from  the  data.  For  methyl 
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malonate,  K—4-2  (cf.  Palomaa,  A.,  1918,  ii,  435).  For  ethyl 
malonate,  K= 2-4.  The  results  are  compared  with  those  for  oxalic 
esters  (A.,  1919,  ii,  57,  144).  F.  M.  H. 

Equilibrium  in  the  Alcohol-Ether  Reaction  at  130°  and  275°. 

R.  N.  Pease  and  C.  C.  Yung  (J.  Amer.  Chern.  Soc.,  1924,  46,  2397 
— 2405).— The  equilibrium  2Et0H^^Et20+H20  has  been 
investigated  at  275°  with  alumina  as  catalyst,  and  at  130°  with 
sulphuric  acid-ethyl  alcohol  mixture  as  catalyst.  The  value  of  K 
(  =  [Et20][H20]/[Et0H]2)  is  0-66^0-1  at  275°  and  8*0i0*2  at  130°, 
representing  the  conversion  of  62%  and  85%  of  alcohol,  respect¬ 
ively.  With  the  help  of  previously  published  data,  the  heat  of  the 
reaction  is  shoAvn  to  be  7100  cals.,  the  free  energy  change  in  the 
reaction  and  the  free  energy  of  formation  of  ether  vapour  at  25° 
are  —3210  cals,  and  —35,900  cals.,  respectively  (cf.  A.,  1924, 
i,  363).  S.  K.  T. 

Dual  Ions  and  Internal  Salts.  A.  Thiel  (Z.  physikal.  Chem . , 
1924,  113,  53 — 54). — Polemical  against  Bliih  (A.,  1924,  ii,  658). 
Bliih’s  view  of  the  behaviour  of  helianthin  has  long  ago  been  dis¬ 


carded.  The  formula  NMe2*R*S03Na  for  the  internal  salt  is  impos¬ 
sible  from  the  chemical  point  of  view.  Dual  ions  and  internal 
salts  are  always  “  charge  isomerides,”  the  charges  in  the  former 
being  free,  whilst  in  the  latter  they  are  bound  by  internal  com¬ 
pensation  of  valencies.  M.  S.  B. 

Ionisation  Constant  of  Hypochlorous  Acid.  F.  G.  Soper 
(J.  Chem.  Soc.,  1924,  125,  2227 — 2231). — Dilute  solutions  (10-4  to 
4xl0-3)  of  hypochlorous  acid  have  been  distilled  at  25°  and  the 
ratio  of  the  concentration  in  the  distillate  to  that  in  the  original 
solution  has  been  found  to  be  constant =2-69.  In  this  connexion, 
the  conclusions  of  Noyes  and  Wilson  (A.,  1922,  ii,  692)  are  criticised. 
From  the  value  of  the  ratio  and  the  concentration  of  hypochlorous 
acid  in  the  distillate  obtained  from  solutions  of  sodium  hypochlorite, 
the  hydrolysis  constant  for  the  latter  at  25°  is  TO  X  10-6  correspond¬ 
ing  Avith  the  value  TOxlO"8  for  the  ionisation  constant  of  the 
acid.  L.  J.  H. 

Conditions  of  Maximum  Solubility  :  Gypsum.  A.  Colson 
( Compt .  rend.,  1924,  179,  1041 — 1045). — Gypsum  shoAvs  a  maximal 
solubility  at  35°,  and,  according  to  the  thermochemical  data  of 
Berthelot,  the  heat  of  dissolution  at  this  temperature  is  zero,  a 
result  Avhich  is  said  to  be  incompatible  Avith  theoretical  conclusions. 
If  the  gypsum  is  previously  dried  at  140°,  a  supersaturated  solution, 
when  kept  at  35°,  deposits  its  excess  of  gypsum  Avith  the  e\Tolution 
of  8*8  cal.  per  g.  of  anhydrous  salt.  Nearly  the  same  value  is 
obtained  by  determining  the  heat  of  solution  of  the  similarly  dried 
powder  and  subtracting  the  heat  of  hydration.  These  Arnlues  are 
in  fair  agreement  with  that  calculated  by  means  of  the  Clapeyron 
equation  (7-7  cal.  per  g.).  These  results  indicate  that  the  heat  of 
dissolution  is  positive  at  the  point  of  maximum  solubility. 

W.  H.-R. 
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Measurement  of  Vapour  Pressures  of  Aqueous  Salt 
Solutions  by  Depression  of  the  Freezing  Point  of  Nitro¬ 
benzene.  N.  V.  Sidgwick  and  E.  K.  Ewbank  (,/.  Chem.  Soc., 
1924, 125,  2268 — 2273  ;  cf.  Roberts  and  Bury,  T.,  1923, 123,  2037). — 
The  freezing  point  of  dry  nitrobenzene  is  5-689°.  The  lowering  in 
contact  with  solutions  of  known  vapour  pressure  was  determined  and 
the  relation  may  be  expressed  by  the  equation  d=0-672p-f-0-00148p2. 
This  is  in  harmony  with  the  assumption  that  water  exists  in  nitro¬ 
benzene  as  single  and  double  molecules  only,  and  that  the  relative 
proportions  are  determined  by  the  mass-action  law.  From  the 
data  it  may  be  calculated  directly  that  [H402]/[H201=2-2G.  The 
vapour  pressures  of  other  solutions  are  then  determined  from  the 
freezing  points  of  nitrobenzene  in  equilibrium  with  them. 

L.  J.  H. 

Hydration  of  Salts  and  their  Effect  on  the  Vapour  Pressure 
of  Water.  N.  V.  Sidgwick  and  E.  K.  Ewbank  (J.  Chem.  Soc., 
1924,  125,  2273—2275;  cf.  preceding  abstract). — The  vapour 
pressure  of  some  inorganic  salt  solutions  is  compared  with  the 
water  of  crystallisation  of  the  solid  salt.  Those  which  are  hydrated 
in  the  crystalline  state  give  greater  depressions,  pointing  to  the 
hydration  persisting  correspondingly  in  solution.  Nitrates  are 
exceptional  and  association  of  the  anion  is  inferred.  No  similar 
regularity  is  shown  by  aqueous  solutions  of  the  alkali  salts  of  weak 
organic  acids.  L.  J.  H. 

Equilibria  at  High  Temperatures  by  the  Pyrometric 

Method.  N.  A.  Puschin  and  J.  V.  Grebenschtschikow  (Z. 
physikal.  Chem.,  1924,  113,  57 — 78). — An  apparatus  is  described 
for  determining  the  cooling  curve  of  a  substance  at  a  constant 
high  pressure.  By  means  of  this,  cooling  curves  have  been  obtained, 
under  pressures  up  to  4000  kg./sq.  cm.,  for  a  number  of  compounds, 
namely,  diphenylamine,  urethane,  p-toluidinc,  benzene,  phenol, 
jo-nitroanisole,  and  trimethylcarbinol  dihydrate.  In  general,  the 
experimental  results  are  in  good  agreement  with  those  of  other 
investigators  by  the  manomctric  method.  From  the  time  required 
for  crystallisation,  the  latent  heat  of  fusion  of  urethane  has  been 
determined.  It  diminishes  from  40-7  cal./g.  at  a  pressure  of  25 
kg./sq.  cm.  to  29-3  at  3050  kg./sq.  cm.,  and  the  results  agree  well 
with  those  deduced  by  Bridgman  ( Proc .  Amer.  Acad.,  1915,  51, 
118)  from  theoretical  considerations.  The  temperature  of  transition 
from  one  crystalline  form  of  phenol  to  the  other  is  G4-4°  under  a 
pressure  of  2200  kg.  per  sq.  cm.  (cf.  Tammann,  A.,  1910,  ii,  1051; 
Bridgman,  loc.  cit.).  The  chief  advantages  of  the  pyrometric  over 
the  manometric  method  are  :  the  greater  rapidity  in  determination, 
the  much  smaller  quantity  of  material  necessary,  the  possibility  of 
determining  at  the  same  time  the  change  of  heat  of  fusion  with 
pressure,  and  also  the  possibility  of  employing  the  pyrometric 
method  in  the  study  of  equilibrium  in  systems  of  more  than  one 
component  (cf.  A.,  1912,  ii,  331).  M.  S.  B. 

Heat  of  Solution  of  Alkali  Halides.  J.  Wust  and  E.  Lange 
( Z .  Elektrochem.,  1924,  30,  523 — 528). — Heats  of  solution  at  25° 
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have  been  measured  by  adiabatic  calorimetry,  at  the  dilute  end  by 
dissolving  solid  salts,  at  the  saturated  end  by  measuring  heats  of 
dilution.  The  integral  heats  of  solution  for  a  series  of  concen¬ 
trations  up  to  saturation  have  been  drawn  up  for  chlorides,  bromides, 
and  iodides  of  potassium  and  sodium.  For  sodium  salts,  they  lie 
throughout  belowr  those  for  the  corresponding  potassium  salts,  and 
in  both  series  the  integral  heats  are  lowest  for  chlorides  and  highest 
for  iodides.  In  the  case  of  sodium  halides,  the  curves  show  a 
maximum,  which  is  especially  wnll  marked  with  sodium  iodide,  not 
far  from  the  saturation  point.  W.  A.  C. 

Calorimetric  Researches.  VI.  Determination  of  Heat  of 
Combustion  of  Salicylic  Acid.  Proposed  Adoption  of  this 
Substance  as  Secondary  Standard  in  Calorimetry.  P.  E. 

Verkade  and  J.  Coops  (Bee.  trav.  chim.,  1924,  43,  561 — 581). — 
The  desirability  of  introducing  a  secondary  standard  for  determining 
the  thermal  capacity  of  the  calorimetric  system  is  advocated.  As 
standard  substance  salicylic  acid  is  proposed,  because  it  fulfils  the 
following  necessary  conditions  :  Its  heat  of  combustion  is  accurately 
known,  viz.,  5242  cal.15/g.  (air)  or  5232  cal.15/g.  (vac.).  It  is 
easily  obtainable  in  the  pure  state,  is  quite  stable  and  not  hygro¬ 
scopic.  It  is  non-volatile  and  offers  no  difficulties  in  its  com¬ 
bustion.  W.  E.  E. 

Dependence  of  the  Heat  of  Vaporisation  and  the  Surface 
Tension  of  a  Liquid  on  the  Molecular  Forces.  J.  J. 

Placinteanu  (Z.  physikal.  Chem.,  1924,  113,  290—298). — The 
equation  given  by  Hammick  (A.,  1919,  ii,  389 ;  1920,  ii,  85)  showing 
the  connexion  between  the  molar  latent  heat  of  vaporisation  and 
the  surface  tension  of  a  liquid,  viz.,  MrjQ—yVjd,  where  M~ 
molecular  weight,  r— heat  of  vaporisation  per  gram,  y= surface 
tension,  F=molecular  volume,  and  d=diameter  of  a  molecule,  has 
been  derived  by  the  author,  who  finds  that  the  constant —Sit 
instead  of  6.  Using  this  new  constant,  he  shows  that  it  gives  a 
better  agreement  with  experimental  results.  M.  B.  D. 

Solubility,  Heat  of  Solution,  and  Lattice  Energy  of  Salts. 

J.  A.  V.  Butler  ( Z .  physikal.  Chem.,  1924,  113,  279 — 289). — A  close 
parallelism  exists  between  the  heat  of  solution  of  salts  and  their 
solubility.  The  solubility  can  be  estimated  from  the  heat  of  solu¬ 
tion,  modified  by  the  condition  of  the  surface.  Since  the  heat  of 
solution  of  a  salt  is  equal  to  the  difference  between  the  sum  of  the 
heats  of  solution  of  its  gaseous  ions  and  its  lattice  energy,  these  are 
the  fundamental  quantities  from  which  to  estimate  the  solubility. 
A  comprehensive  series  of  values  of  the  heat  of  hydration  of  salts 
has  been  calculated  from  their  lattice  energies  (cf.  Grimm,  A., 
1923,  ii,  16).  These  values  confirm  the  addition  rule  of  Fajans 
(A.,  1920,  ii,  12).  M.  B.  D. 

Conductivity  of  Aqueous  Perchloric  Acid.  E.  Linde 
(Z.  Elektrochem.,  1924,  30,  255 — 259). — The  conductivity  of  per¬ 
chloric  acid  has  been  measured  at  25°  over  a  range  1-05 — 13-502V 
and  at  50°  from  4-25 — 14 -04 A.  The  conductivity  reaches  a 
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maximum  at  25°  in  4-7Ar-solution.  The  viscosity  of  these  solutions 
has  been  measured  over  the  same  range  of  concentration  and  the 
values  for  the  degree  of  dissociation,  after  correction  for  viscosity, 
show  a  maximum  at  HC104,3H20  (approx.)  and  a  minimum  at 
HC104,2H20.  The  temperature  coefficient  of  the  specific  con¬ 
ductivity  of  a  47AT-solution  is  0-0125.  M.  B.  D. 

Conductivity  of  Chlorides  in  Fused  Antimony  Trichloride 
and  Ghosh’s  Theory.  Z.  Klemensiewicz  ( Z .  physikal.  Chem., 
1924,  113,  28 — 34). — Determinations  of  the  electrical  conductivity 
of  solutions  of  potassium,  rubidium,  ammonium,  and  thallium 
chlorides  in  fused  antimony  trichloride  have  been  made  at  98-5°. 
By  plotting  values  of  logy  y  as  ordinates  against  values  of  100  $/y  as 
abscissae,  y  and  q  being  the  equivalent  conductivity  and  concen¬ 
tration,  respectively,  straight-line  graphs  are  obtained.  The 
graphs  for  the  first  three  chlorides  are  nearly  parallel  and  the 
tangent  of  the  inclination  to  the  axis  of  abscissae  is  in  close  agree¬ 
ment  with  that  theoretically  deduced  by  Ghosh  for  uni-univalent 
electrolytes.  For  thallium  chloride,  however,  the  tangent  is  much 
greater  and  approaches  the  value  for  bi-univalent  salts,  possibly  on 
account  of  the  subsidiary  valencies  due  to  tcrvalent  thallium.  With 
the  help  of  Frycz  and  Tolloczko's  determinations  of  the  transport 
number  of  the  chlorine  ion  in  antimony  trichloride  (“  Gedenkbuch 
der  Lemberger  Universitat,”  1912)  an  extraordinarily  high  value, 
137-5,  has  been  found  for  the  average  mobility  of  the  chlorine  ion. 
On  the  analogy  of  the  behaviour  of  the  hydroxyl  ion  in  water,  this 
might  be  due  to  the  fact  that  the  solvent  and  solute  produce  the  same 
anion,  but  it  is  noteworthy  that  the  correction  applied  by  Ghosh 
in  the  case  of  the  hydroxyl  ion,  in  order  to  obtain  the  linear  relation 
between  log,,  y  and  100  ^/y,  is  not  necessary  here.  The  mobilities  of 
K’,  NH4',  Rb*,  and  Tl*  are  25-5,  16-5,  22-5,  and  21-5,  respectively, 
considerably  less  than  in  water,  namely,  64-7,  64,  67-6,  and  66. 
This  is  not  accounted  for  by  the  difference  in  viscosity  of  the  two 
solvents.  The  conductivity  of  mercuric  chloride  is  so  small  that  it 
can  only  be  accounted  for  by  incomplete  ionisation,  and  this  suggests 
that  the  variations  in  the  behaviour  of  the  uni-univalent  chlorides 
may  also  be  due  to  the  same  cause,  contrary  to  Ghosh’s  complete 
ionisation  theory.  The  effect  of  temperature  on  conductivity 
corresponds  qualitatively  with  Ghosh's  views,  but  a  quantitative 
study  is  not  possible  owing  to  lack  of  data  on  the  dielectric  constant. 

M.  S.  B. 

Electrical  Conductivity  of  Solid  Salts  at  High  Tem¬ 
peratures.  P.  Vaillant  ( Compt .  rend.,  1924,  179,  530 — 532; 
cf.  A.,  1922,  ii,  418;  1924,  ii,  456). — The  conductivity  of  solid 
sodium  chloride,  measured  over  a  wide  temperature  range,  increases 
to  a  maximum  at  28-6°,  decreases  up  to  56-5°,  and  thence  increases 
to  a  much  greater  value  than  that  of  the  first  maximum  up  to  420°, 
the  highest  temperature  of  experiment.  On  reheating  immediately 
after  the  first  experiment,  the  first  maximum  is  practically  absent 
whilst  the  conductivity  values  forming  the  second  remain  unchanged. 
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At  the  higher  temperatures,  the  current  passing  is  approximately 
proportional  to  the  electrode  surfaces,  and  the  inference  is  drawn 
that  the  passage  of  electricity  takes  place  over  the  whole  cross- 
section  of  the  solid.  Potassium  sulphate  and  chloride  give  similar 
results,  but  in  the  case  of  barium  chloride  maxima  were  observed  at 
28-4°  and  107-9°.  The  second  of  these  has  a  particularly  high 
value,  being  much  greater  than  the  value  at  456°,  the  highest 
temperature  employed.  On  reheating,  both  these  maxima  are 
absent.  H.  J.  E. 

Migration  of  Ions  in  Solid  Electrolytes.  Le  Blanc  and 
M.  Kroger  ( Z .  Elektrochem.,  1924,  30,  253 — 255). — Tubandt’s 
experiments  (A.,  1921,  ii,  426)  are  explained  by  assuming  that  the 
mobile  ion  is  the  one  the  displacement  of  which  causes  the  least 
disturbance  and  suggest  replacing  the  electrodes  of  the  first  cell  by 
reversible  iodine  electrodes  in  order  to  test  this  theory.  The 
experiments  of  Tubandt  and  Reinhold  ( Z .  Elektrochem.,  1923,  29, 
313)  do  not  clear  up  the  work  of  Ketzer  (A.,  1920,  ii,  217)  on  the 
change  in  conductivity  of  lead  chloride  powder  produced  by  adding 
small  amounts  of  sodium  chloride.  M.  B.  D. 

Influence  of  Gelatin  on  Transport  Numbers.  G. 

Scatchard  (J.  Amer.  Chem.  Soc.,  1924,  46,  2353 — 2357). — A  criti¬ 
cism  of  recent  work  by  France  and  his  co-workers  (A.,  1922,  ii,  114; 
1924,  ii,  148).  The  values  obtained  ( loc .  cit.)  for  the  transport 
numbers  are  shown  not  to  have  the  significance  ascribed  to  them. 
The  proof  that  the  change  in  the  liquid- junction  potential  cannot  be 
due  to  a  change  in  the  concentration  of  the  acids  is  independent  of 
the  experimental  results;  these  afford  no  evidence  either  for  or 
against  the  conclusions  reached  by  the  authors.  S.  K.  T. 

Introduction  to  a  General  Theory  of  Electromotive  Force. 

E.  Denina  ( Gazzetta ,  1924,  54,  750 — 765). — Theoretical. 

T.  H.  P. 

Determination  of  the  Decomposition  Potential  of  Alumin¬ 
ium  Bromide  in  Aqueous  Solution.  W.  1).  Treadwell  and 
H.  Stern  ( Ilelv .  Chirn.  Acta,  1924,  7,  627 — 637). — From  observations 
on  the  cell  Al[AlBr3  KBr|Br2  Pt,  the  decomposition  potential  of 
aluminium  bromide  has  been  derived  for  temperatures  from  60°  to 
100°.  The  value  for  100°  is  1-76  volts.  Since  the  heat  capacities 
of  the  hydrated  and  anhydrous  salts  are  nearly  equal,  there  is 
practically  no  difference  between  the  heat  of  hydration  and  the  free 
energy  of  the  process.  Introducing  this  quantity  a  value  of  1-76  -(- 
1-23  —  2-99  volts  is  obtained  for  the  decomposition  potential  of 
saturated  aqueous  aluminium  bromide  and  2-99  —  1-07  =  1-92 
volts  for  the  normal  potential  of  aluminium.  Corresponding 
numbers  have  been  obtained  for  aluminium  chloride  and  iodide. 

H.  T. 

Differences  of  Potential  at  the  Boundaries  of  Solutions. 

R.  Fricke  and  C.  Rohmann  (Z.  Elektrochem.,  1924,  30,  537 — 544). 
— Measurements  of  P.D.  in  concentration  cells  connected  by 

2* 
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capillary  siphons  are  not  trustworthy  when  the  capillary  bore 
is  0*3  mm.  or  less,  or  when  the  concentration  is  lower  than  0-lAT. 
At  comparatively  low  normalities,  the  P.D.  of  sodium  and  potassium 
hydroxide  solutions  is  slightly  below  the  calculated  P.D.,  owing  to 
incomplete  dissociation.  From  2 — 3A7  onward,  however,  the  P.D. 
found  progressively  exceeds  that  calculated.  W.  A.  C. 

Diffusion  Potentials  and  Ionic  Mobilities  of  Benzoates  and 
Salicylates  and  their  Modification  by  a  Membrane  of  Parch¬ 
ment  Paper.  E.  B.  R.  Prideatjx  and  W.  E.  Crooks  {Trans. 
Faraday  Aoc.,  1924, 20, 37 — 44). — The  transport  numbers  of  the  anion 
calculated  from  the  limiting  conductivity  and  from  observations 
of  diffusion  potentials  for  solutions  of  potassium  and  sodium  benzoate 
and  potassium  salicylate  are  in  good  agreement.  The  mean  values 
at  18°  are  potassium  benzoate,  0-396 ;  sodium  benzoate,  0-310 ; 
potassium  salicylate,  0-325.  When  a  parchment  paper  diaphragm 
is  interposed  between  the  two  solutions,  a  higher  diffusion  potential 
is  found  which  corresponds  with  transport  numbers  of  0-318,  0-248, 
and  0-242,  respectively,  for  these  three  salts.  This  is  ascribed  to 
the  retardation  of  the  anion  by  the  membrane,  the  retardation  being 
approximately  constant  for  the  two  benzoates  and  greater  in  the 
case  of  the  salicylate.  S.  S. 

Barium  and  Strontium  Amalgam  Electrodes.  P.  S. 

Danner  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2385—2390). — Three  types 
of  electrodes  for  use  with  twm-phase  alkali  and  alkaline-earth 
amalgams  are  described.  The  E.M.F.  of  barium  and  of  strontium 
twTo-phase  amalgams  against  calomel  in  0TAr-solutions  of  the 
chlorides  of  the  respective  earth  metals  are  2-0240  and  2-2472  volts. 
These  results  are  said  to  afford  further  evidence  of  the  salt-like 
character  of  the  mercurides.  S.  K.  T. 

Seat  of  the  Electromotive  Force  in  the  Galvanic  Cell. 

J.  A.  V.  Butler  {Phil.  Mag.,  1924,  [vi],  48,  927 — 935). — An  exten¬ 
sion  of  a  previous  paper  (cf.  A.,  1924,  ii,  598).  The  existence 
of  large  metal  contact  P.D' s  is  in  no  way  inconsistent  with 
the  correspondence  between  the  E.M.F.  of  a  galvanic  cell  and  the 
energy  of  the  chemical  reaction  occurring  therein.  The  cell 
M[M‘aq|H’aqH2|Pt  is  taken  as  an  example,  and  statistical  expressions 
for  the  different  junctions  M[Pt,M|M’aq,  H'aqH2|Pt,  are  combined 
to  give  an  expression  for  the  total  E.M.F.  of  the  combination. 
Differentiation  of  this  latter  expression  yields  the  Cibbs-Helmholtz 
equation.  C.  W.  B. 

Zinc -Carbon  Battery.  H.  D.  Nyberg  (Z.  Elektrochem.,  1924, 
30,  549 — 552). — With  a  view  to  facilitate  depolarisation  of  the  carbon 
anode  by  means  of  atmospheric  oxygen,  the  anode  is  made  of 
porous  carbon  and  is  impregnated  wdth  paraffin,  but  in  such  a  way 
that  its  outer  surfaces  are  not  prevented  from  being  wetted  by  the 
electrolyte,  which  consists  of  10%  sodium  hydroxide  solution.  The 
zinc  cathode  is  converted  into  insoluble  zinc  hydroxide  when 
current  is  produced.  An  initial  E.M.F.  closely  approximating  to 
the  calculated  value  of  1-2  volts  is  obtained.  W.  A.  C. 
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Photovoltaic  Phenomena.  R.  Audubert  ( Compt .  rend., 
1924,  179,  682—684;  cf.  A.,  1923,  ii,  827).— The  effect  of  illumin¬ 
ation  is  to  render  cupric  oxide  electropositive  and  cupric  bromide 
electronegative.  With  silver  chloride  or  sulphide,  the  sign  of  the 
effect  depends  on  the  mode  of  formation  and  thickness  of  the  film ; 
for  very  thin  films,  the  effects  of  red  and  blue  rays  are  of  opposite 
sign,  but  with  thick  deposits,  the  chloride  becomes  electropositive 
and  the  sulphide  electronegative.  Polarisation  of  opposite  sign  to 
that  of  the  deposit  always  increases  the  effect  slightly,  whilst 
polarisation  of  the  same  sign  diminishes  or  even  annuls,  but  never 
reverses,  the  effect.  If  other  conditions  are  equal,  blue  rays  are 
more  active  in  this  respect  than  red  rays.  These  results  are  not  in 
accord  with  Athanasiu’s  conclusions  (A.,  1924,  ii,  239).  Thermal 
and  photochemical  effects  may,  indeed,  be  superposed  on  and  may 
mask  the  photo-electric  effect,  but  if  precautions  are  taken  to  avoid 
the  former  and  carefully  cleaned  electrodes  are  used,  results  attribut¬ 
able  to  a  photo-electric  mechanism  are  obtainable.  T.  H.  P. 

Electrolysis  at  the  Mercury  Dropping  Cathode.  J.  Hey- 
rovsky  (Compt.  rend.,  1924,  179,  1044 — 1046;  cf.  A.,  1924,  ii,  598, 
599). — Theoretical.  If  -it  and  7 /  are  the  potentials  of  the  mercury 
dropping  cathode  in  solutions  of  concentration  c  and  c',  and  if  the 
current  intensities  are  identical  in  the  two  cases,  it  —  it'  —  ETj 
nF  \oge  cjc',  where  n  is  the  valency  of  the  metal  and  E,  T,  and  F 
are  the  usual  energy  symbols.  The  current-^. ilf.P.  curves  (cf. 
Heyrovsky,  loc.  cit.)  in  solutions  of  different  concentrations  are  thus 
superposable,  being  simply  moved  a  distance  RTjnF  loge  cjc'  along 
the  axis  of  potentials.  But  if  there  are  only  traces  of  a  metal  of  the 
order  10~6  mol.  per  litre,  the  slight  electrolysis  changes  the  con¬ 
centration  of  the  ions  that  may  be  deposited,  and  the  saturation 
current  is  soon  attained,  forming  a  wave  in  the  current -E.M.F. 
curve,  and  the  two  curves  are  no  longer  superposable.  W.  H.-R. 

Electrolytic  Polarisation.  I.  Cathodic  Overvoltage  of 
Lead.  S.  Glasstone  (J .  Chem.  Soc.,  1924,  125,  2414 — 2423). — As 
long  as  bubble  formation  is  taking  place,  the  potential  of  an  electrode 
at  small  current  density  measured  by  the  direct  method  is  almost 
identical  with  the  instantaneous  back  E.M.F.  The  overvoltage 
may  be  calculated  from  a  formula  of  the  type  E  —  a  -j-  b  log  (I  —  c), 
where  c  is  a  term  which  takes  account  of  the  loss  of  potentiometric 
material  by  diffusion  and  may  become  important  at  low  current 
densities.  At  appreciable  current  densities,  the  cathodic  potential 
of  a  lead  electrode  is  influenced  by  the  presence  of  alkali-metal 
ions,  probably  owing  to  alloy  formation,  but  the  minimum  over- 
voltage  is  uninfluenced.  Roughening  the  surface  of  the  electrode 
affects  the  minimum  overvoltage.  L.  J.  H. 

Hydrogen  Overvoltage  at  Arsenic  Cathodes.  G.  Grtjbe 
( Z .  Elektrochem.,  1924,  30,  517 — 523), — The  cathode  potential  at 
which  hydrogen  begins  to  be  evolved  from  galvanically  deposited 
crystalline  arsenic  is  0-358  volt  in  2N-  and  0-284  volt  in  A-sulphuric 
acid.  In  sodium  hydroxide  solutions,  it  approximates  to  TO  volt. 
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Further  experiments  show  that  the  potential  imparted  by  arsenic 
hydride  when  it  decomposes  at  an  arsenic  electrode  in  presence  of 
sodium  hydroxide  solution  is  also  about  1-0  volt.  Hence,  whereas 
in  acid  solutions  formation  and  decomposition  of  arsenic  hydride 
play  a  minor  part,  in  alkaline  solutions  electrolysis  leads  primarily 
to  arsenic  hydride,  of  which  the  hydrogen  evolved  is  a  decomposition 
product.  W.  A.  C. 

Hydrogen  Overvoltage  on  Alloys.  P.  Fischer  (Z.  physiJcal. 
Chem.,  1924, 113,  326 — 328). — The  hydrogen  overvoltage  for  various 
alloys  of  cadmium,  zinc,  lead,  tin,  silver,  and  copper  has  been 
measured  by  experiments  in  OTA-sodium  hydroxide  solutions.  The 
solution  was  stirred  and  the  alloys  were  carefully  polished.  The 
author  finds  that  the  overvoltage  is  independent  of  the  percentage 
composition  of  the  alloy  and  is  determined  by  the  constituent  having 
the  smallest  overvoltage.  M.  B.  D. 

Passivity  Phenomena  and  Cathodic  Overvoltage.  E. 

Liebreicii  and  W.  Wiederholt  (Z.  Eleletrochem.,  1924,  30,  263 — 
279). — The  anodic  and  cathodic  behaviour  of  chromium,  iron,  and 
mercury  in  T02A-sulphuric  acid  is  shown  in  a  series  of  current- 
potential  curves  in  which  discontinuities  divide  them  into  several 
regions  corresponding  with  different  electrode  processes.  A 
chromium  anode  at  high  current  densities  dissolves  as  chromate, 
but  at  lower  current  densities  and  potentials  below  eh  =  -f  1-3  volts 
this  process  ceases,  the  metal  being  probably  coated  with  a  chromic 
chromate  film  and  dissolving  only  slightly.  At  about  eh  —  +  0*5 
volt  and  a  very  small  current  density,  the  potential  shows  slight 
abrupt  rise  with  falling  current  density  and  the  true  passive  condition, 
ascribed  to  the  insolubility  of  a  film  of  chromic  hydroxide,  is  attained. 
At  zero  current  density,  the  passive  metal  has  a  potential  of  about 
eh  —  +  0-45  volt.  This  passive  condition  persists,  when  the  metal 
is  made  a  cathode,  at  small  current  densities.  At  eh  =  —  0-4  volt, 
the  curve  rises  steeply  owing  to  the  metal  dissolving  as  Cr++  ions, 
which  are  partly  oxidised  near  the  electrode,  giving  secondary 
hydrogen  evolution  (a).  At  higher  current  densities,  metal  solution 
gives  place  entirely  to  direct  hydrogen  evolution  at  about  eh  —  —  0-5 
volt  (6).  Reducing  the  current  density  at  an  electrode  in  the 
condition  ( a )  results  in  the  metal  returning  to  the  passive  state,  but 
from  the  condition  (b),  the  metal  remains  active  even  when  the 
current  is  reduced  to  zero  {cn  —  —  0-48  volt).  This  base  potential 
is  retained  when  the  metal  is  made  an  anode,  but  at  a  certain  current 
density  the  potential  jumps  to  a  positive  value  and  the  metal 
dissolves  as  chromate.  The  curves  for  iron  show  similar  dis¬ 
continuities,  but  they  are  less  marked  except  in  the  case  of  the 
generally  recognised  passivation  change.  The  passivity  of  iron 
differs  from  that  of  chromium  chiefly  in  that  it  corresponds  with  the 
highest  state  of  oxidation,  and  is  explained  by  the  existence  of  a 
transparent  film  of  a  higher  oxide.  The  curves  for  mercury  are  also 
discontinuous  and  cathodic  treatment  is  shown  to  cause  the  formation 
of  visible  oxide  films  before  the  potential  for  hydrogen  evolution  is 
reached.  The  authors  conclude  that  on  cathodic  treatment  of  a 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  45 

metal,  the  monatomic  hydrogen,  resulting  from  hydrogen-ion 
discharge,  is  at  first  used  up  in  reducing  any  oxygen  present  and  by 
being  dissolved  in  or  adsorbed  on  the  metal.  Hydroxyl  ions  thus 
accumulate  at  the  metal  surface  and  react  to  form  hydroxides. 
After  these  processes  have  taken  place,  the  evolution  of  hydrogen 
as  gas  is  retarded  by  the  performance  of  chemical  work  in  reducing 
the  hydroxide  layer  which  has  formed,  as  well  as  of  surface  work 
in  detaching  the  gas  bubbles  from  the  electrode.  Film  formation 
may  thus  be  an  essential  factor  in  cathodic  overvoltage  as  well  as 
in  passivity  phenomena.  M.  B.  D. 

Theory  of  Electrolytic  Oxygen  Evolution  with  Anodic 
Polarisation.  I.  Magnesium,  Cadmium,  Zinc,  and  Mercury 
Electrodes  in  Alkaline  Solutions.  F.  Jirsa  and  K.  Loris 
(Z.  physical.  Chem.,  1924,  113,  235 — 240). — The  polarisation  of 
magnesium,  mercury,  zinc,  and  cadmium  anodes  has  been  measured 
at  25°  in  iY-sodium  hydroxide  for  varying  current  densities.  At 
low  densities,  the  metals  dissolve  in  the  bivalent  form  ;  Hg  =  —  0-15 
volt,  Cd  =  —  0-60  volt,  and  Zn  =  —  1-35  volts.  On  increasing 
the  current  density,  oxygen  is  evolved  and  the  metal  becomes 
passive.  The  higher  oxides  formed  are  unstable,  since  when  the 
current  is  stopped  the  potentials  gradually  sink  to  the  above  values. 
Magnesium,  in  contrast  to  the  other  metals,  gives  a  more  negative 
potential  with  increasing  current  density.  M.  B.  D. 

Theory  of  Electrolytic  Oxygen  Evolution  with  Anodic 
Polarisation.  II.  Palladium  in  Alkaline  Solution.  F. 

Jirsa  (Z.  physikal.  Chem.,  1924,  113,  241 — 247). — The  relation 
between  current  density  and  the  potential  of  a  palladium  anode 
(against  the  normal  hydrogen  electrode)  has  been  studied  in  N- 
sodium  hydroxide  at  18°.  The  graphed  results  indicate  that 
palladium  may  exist  in  at  least  two  active  states,  in  addition  to  the 
usual  passive  form .  An  electrode  which  has  previously  been  heated 
in  air  is  always  passive.  By  comparing  the  potentials  at  which 
breaks  occur  in  the  current  density-polarisation  curves  with  those 
in  the  corresponding  curves  for  the  anodic  and  cathodic  treatment 
of  palladium  coated  with  PdO  and  Pd02,  respectively,  it  is  concluded 
that  in  alkaline  solution  a  palladium  anode  is  oxidised  in  the  follow¬ 
ing  steps ;  to  Pd20  (at  +  0-15  volt) ;  to  PdO  (at  +  0-4  to  0-5  volt) ; 
to  Pd02  (at  +095  volt);  and  to  unstable  Pd03  at  1-22  volts. 
Oxygen  evolution  occurs  at  more  positive  potentials  through  the 
medium  of  Pd03,  which  breaks  down  into  Pd02  and  oxygen. 

M.  B.  D. 

Conditions  of  the  Appearance  of  Anode  Effect  in  the 
Electrolysis  of  Fused  Chlorides.  T.  A.  Heppenstall  and 
W.  J.  Shutt  (Trans.  Faraday  Soc.,  1924,  20,  97 — 105). — Fused 
potassium,  zinc,  and  lead  chlorides  were  electrolysed  with  a  conical 
anode  arranged  to  vary  the  area  of  immersion  in  the  fused  mass. 
At  a  given  temperature,  the  anode  effect  (a  sudden  large  increase  in 
resistance  when  the  fused  salt  ceases  to  wet  the  anode)  set  in  at  a 
definite  current  density.  This  limiting  current  density  increased 
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with  rising  temperature ;  at  a  given  temperature,  the  superposition 
of  alternating  current  on  the  direct  current  lowered  the  current 
density  at  which  the  anode  effect  appeared.  Sodium  chloride  gave 
irregular  results  owing  to  corrosion  of  the  cathode  and  crucible  used. 

S.  S. 

Electrochemical  Behaviour  of  Chromium.  N.  Botjman 
(Eec.  trav.  chim.,  1924,  43,  399 — 402). — From  results  previously 
obtained  (A.,  1924,  ii,  150),  the  author  calculates  the  ratio  of  chromic 
to  chromous  ions  in  the  liquid  boundary  layer  to  be  10"2 :  1,  so  that 
whilst  the  solution  in  which  the  chromium  electrode  is  immersed 
consists  of  pure  chromic  sulphate,  the  boundary  layer  contains 
mainly  chromous  ions.  In  order  to  maintain  chromium  in  an  active 
condition,  the  hydrogen-ion  concentration  must  be  at  least  10-3, 
and  it  would  appear  from  previous  reasoning  that  the  boundary 
liquid  is  alkaline.  This  is  attributed  to  an  error  in  the  value  of  the 
hydrogen  solubility  product,  which  is  now  shown  to  be  abnormally 
large,  I02x~42  in  place  of  102x_4s.  The  author  now  regards  his 
measurements  of  the  potential  of  a  chromium  electrode  on  which 
another  metal  has  been  deposited  as  values  of  the  potential  of  the 
two  metals,  the  chromium  not  being  completely  covered  by  the  small 
quantity  of  separated  metal.  H.  J.  E. 

Influence  of  Light  and  X-Rays  on  Anodically  Polarised 
Platinum  Electrodes.  G.  Grube  and  L.  Baumeister  ( Z . 
EleJctrochem.,  1924,  30,  322 — 332). — Platinised  platinum  electrodes 
which  had  been  treated  with  gaseous  oxygen  or  anodically  polarised 
were  dipped  in  2AT-sulphuric  acid  and  exposed  to  the  light  of  a 
quartz  mercury  vapour  lamp.  The  nobler  the  initial  potential, 
the  greater  was  the  fall  in  potential.  This  continued  in  the  same 
direction  for  15  minutes  after  the  light  had  been  turned  off,  after 
which  it  rose  again.  Smooth  platinum,  coated  with  a  golden-yellow 
oxide  by  superposition  of  alternating  current  on  direct  current,  also 
showed  an  initial  reduction  of  potential  on  exposure  to  light.  On 
continued  illumination,  the  potential  rose  until  it  was  higher  than 
the  initial  value  and  after  four  successive  illuminations  the  total 
rise  in  potential  was  0-179  volt.  An  electrode  which  had  been 
strongly  oxidised  and  kept  in  the  dark  showed  no  decrease  in  potential 
on  exposure  to  light,  but  only  a  positive  effect.  The  sensitivity 
of  the  electrode  to  light  is  w'eak  in  potassium  cyanide  and  still 
weaker  in  sodium  hydroxide.  The  action  of  A -rays  is  similar  to 
that  of  light.  The  results  are  explained  on  Baur’s  photolysis  theory 
(A.,  1919,  ii,  264).  The  electrodes  are  assumed  to  be  covered  with  a 
solid  solution  of  Pt03,  Pt02,  and  PtO.  In  light,  Pt02  is  converted 
into  Pt03  and  PtO.  The  Pt03  can  then  either  decompose  into 
Pt02  and  oxygen  or  recombine  with  PtO  to  form  Pt02.  As  to 
which  of  these  reactions  predominates  depends  on  the  relative 
concentrations  of  the  oxides,  i.e.,  on  the  potential  of  the  electrode. 
The  effect  of  increasing  the  (alternating)  current  density  on  an 
oxygen  electrode  is  to  make  its  potential  pass  through  a  minimum. 

M.  B.  D. 
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Studies  in  Electro-endosmosis.  I.  F.  Fairbrother  and 
H.  Mastin  (J.  Chem.  Soc.,  1924,  125,  2319— 2330).— An  experi¬ 
mental  method  of  measuring  electro-endosmosis  through  a  diaphragm 
of  powdered  material,  together  with  the  potential  gradient  across 
the  diaphragm  (using  reversible  electrodes)  is  described.  The 
effective  cross-section  of  the  diaphragm  is  measured  electrically. 
With  carborundum  powder,  the  electro-kinetic  potential  varies  with 
hydrogen-ion  concentration  reaching  a  maximum  in  dilute  alkali, 
the  carborundum  being  relatively  negative.  In  distilled  water, 
the  value  is  -—0-0698  volt.  Contrary  to  other  observers,  no  reversal 
is  observed  up  to  A7/50-hydroehloric  acid.  L.  J.  H. 

Magneto-chemical  Phenomena.  A.  Schukarew  (Z.  physikal. 
Chem.,  1924,  113,  441 — 463). — Numerous  observations  are  recorded 
of  currents  observed  between  two  electrodes  immersed  in  a  solution 
in  which  a  chemical  reaction  is  occurring  or  has  just  occurred,  and 
of  the  effect  on  these  currents  of  a  strong  magnetic  field;  of  the 
increase  caused  by  a  magnetic  field  in  a  current  maintained  between 
two  plates  in  a  space  in  which  certain  gaseous  reactions  are  occurring, 
and  of  the  current  which  arises  between  two  electrodes  when  placed 
in  a  strong  magnetic  field  and  in  the  vicinity  of  one  plate  in  an 
electrolytic  cell  carrying  a  small  current.  The  last  effect  is  similar 
to,  but  not  identical  with,  the  Hall  effect.  No  explanation  of  these 
phenomena  is  suggested.  G.  M.  B. 

Velocity  of  Bimolecular  Reactions  in  Solutions.  J.  A. 

Christiansen  (Z.  physikal.  Chem.,  1924, 113,  35 — 52). — Theoretical. 
Expressions  for  the-velocity.of  non-ionic  andionic  bimolecular  reactions 
in  solution  are  deduced  on  the  basis  of  the  expression  for  the  velocity 
of  a  bimolecular  gas  reaction,  h  —  Cx  .  C'2  .  vvl VTe~Q™IRT,  where 
h  is  the  velocity,  Cx  and  C2  are  the  molar  concentrations  of  the 
reacting  gases  1  and  2,  and  v12  and  Q12  two  characteristic  constants. 
These  equations  are  compared  with  Bronsted’s  formula  (A.,  1922, 
ii,  699;  see  also  Bjerrum,  A.,  1924,  ii,  240).  M.  S.  B. 

Kinetics  of  Coupled  Reactions.  R.  Wegscheider  ( Z . 
physikal.  Chem.,  1924,  113,  55 — 56). — Polemical  with  Thiersch 
(A.,  1924,  ii,  666).  M.  S.  B. 

Improvements  in  the  Apparatus  for  Measuring  the  Velocity 
of  Very  Rapid  Chemical  Reactions.  H.  Hartridge  and  F.  J.  W. 

Roughton  ( Proc .  Ca.mb.  Phil.  Soc.,  1924,  22,  426 — 431). — A  con¬ 
tinuation  of  previous  work  (A.,  1923,  ii,  746).  More  rapid  reactions 
can  now  be  investigated,  four  new  modified  types  of  the  apparatus 
being  described.  One  of  them  should  be  capable  of  dealing  with 
reactions  half  completed  in  1  /1000  second,  and  has  been  tested  with 
bimolecular  reactions  half  completed  in  1/700  second.  A  thermal 
method  has  been  devised  for  determining  the  stages  reached  by  a 
reaction  at  different  intervals  of  time  from  its  commencement.  The 
principle  of  this  method  is  to  measure  the  temperature  of  the  mixed 
fluid  at  different  cross-sections  of  an  observation  tube.  The 
apparatus  employed  allows  the  first  observation  of  the  temperature 
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to  be  taken  1/5000  second  after  the  commencement  of  mixture, 
and  for  five  subsequent  measurements  to  be  made  at  intervals  of 
1/7000  second;  it  has  been  used  with  0-lJV-hydrochloric  acid  and 
01AT-sodium  hydroxide,  to  confirm  the  authors’  conclusions  as  to 
the  rate  of  mixture  attained  in  their  previous  experiments. 

L.  F.  G. 

Temperature  Coefficient  and  Mechanism  of  a  Chemical 
Reaction.  F.  0.  Rice,  C.  F.  Fryling,  and  W.  A.  Wesolowski  (J. 
Amer.  CTiem.  Soc.,  1924, 46, 2405 — 2418). — The  temperature  coefficient 
of  a  reaction  is  said  to  depend  on  certain  “  residual  molecules  ” 
the  concentration  of  which  is  very  small  and  varies  rapidly  with 
the  temperature.  Thus  acetone  is  probably  largely  hydrated  in 
solution,  and  the  non-hydrated  molecules  are  “  residual  molecules.” 
At  least  one  reactant  molecule  must  be  a  “  residual  molecule  ”  if 
a  reaction  is  to  proceed  with  measurable  speed ;  from  this,  the 
existence  of  slow  unimolecular  reactions  is  denied.  Variation  of 
the  solvent  has  only  a  very  slight  influence  on  the  temperature 
coefficient  of  a  reaction.  The  name  “  protions  ”  is  suggested  for 
unsolvated  ions.  The  errors  accompanying  the  determination  of 
reaction  velocities  are  discussed  in  detail.  S.  K.  T. 

Formation  of  Ammonia  in  the  Oxyhydrogen  Flame.  H. 

Tominaga  ( Z .  Elektrochem.,  1924,  30,  528 — 534). — It  is  pointed  out 
that  Maxted’s  (T„  1918,  113,  168,  386;  1919,  114,  113)  extra¬ 
polation  of  Haber’s  formula  for  the  equilibrium  N2  +  3H2— 2NH3 
to  temperatures  approaching  4000°  is  unsafe,  since  it  leads  to  values 
for  the  specific  heat  of  hydrogen  and  nitrogen  which  are  somewhat 
too  high.  Moreover,  the  oxyhydrogen  flame  cannot  be  regarded 
merely  as  a  source  of  heat,  because  at  the  temperatures  concerned 
there  is  dissociation  of  water  vapour,  with  consequent  formation  of 
nitric  oxide.  In  the  author’s  apparatus,  mixtures  of  nitrogen  (1  part) 
and  hydrogen  (T8  to  6-0  parts)  were  passed  under  pressures  up  to 
30  atm.  on  to  an  oxyhydrogen  flame  burning  at  a  porcelain  jet. 
Temperatures  of  about  3000°  Abs.  were  observed.  Approximately 
equal  parts  of  ammonia  and  nitric  oxide  are  formed.  In  agreement 
with  calculation,  the  yield  is  increased  as  the  temperature  is  lowered, 
i.e.,  as  the  amount  of  water  formed  is  diminished.  Considerably 
larger  yields  were  obtained  than  by  Maxted’s  method.  W.  A.  C. 

Limits  for  the  Propagation  of  Flame  in  Inflammable  Gas- 
Air  Mixtures.  I.  Mixtures  of  Air  and  One  Gas  at  Ordinary 
Temperature  and  Pressure.  A.  G.  White  (J.  Chem.  Soc., 
1924,  125,  2387 — 2396). — A  summary  of  previous  data  is  given. 
Lower  and  upper  limits  of  propagation  upward,  downward,  and 
horizontally  have  been  determined  afresh  for  ten  combustible  gases. 
The  relations  previously  found  in  the  case  of  vapours  (T.,  1922, 
121,  1244)  hold  less  well  in  these  cases,  but  for  carbon  monoxide 
and  all  the  hydrocarbons  examined  (except  acetylene)  the  lower 
limits  may  be  calculated  with  reasonable  approximation  from  the 
calorific  values.  [Cf.  B.,  1925,  2.]  L.  J.  H. 
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Mechanism  of  the  Oxidation  of  the  Iodine  Ion  by  the 
Ferricyanide  and  Ferric  Ion.  C.  Wagner  (Z.  physikal.  Chem., 
1924,  113,  261 — 274). — On  the  assumption  of  the  formation  of  a 
di-iodide  ion  (an  additive  product  of  atomic  iodine  and  an  iodide 
ion)  the  author  explains  the  oxidation  of  iodide  ions  by  ferricyanide 
ions  and  the  retarding  effect  of  the  ferrocyanide  ion  on  the  rate  of 
the  reaction  (cf.  Just,  A.,  1908,  ii,  825).  In  accordance  with 
Herzfeld’s  explanation  (A.,  1919,  ii,  503)  of  the  rate  of  formation 
of  hydrogen  bromide  from  its  elements,  it  is  assumed  that  there  is 
a  primary  reaction  resulting  in  the  formation  of  a  di-iodide  ion, 
followed  by  two  further  concurrent  reactions  in  which  this  ion  is 
converted  either  into  iodine  or  into  two  iodide  ions.  The  same 
explanation  applies  in  the  case  of  oxidation  of  iodide  ions  by 
ferric  ions.  M.  B.  I). 

Mechanism  of  the  Reduction  of  Permanganate  and  its 
Physico-chemical  Basis.  IX.  Reduction  of  Permanganate 
Passing  from  Neutral  to  Alkaline  Solution.  J.  Holluta 
(Z.  physikal.  Chem..,  1924,  113,  464 — 481;  cf.  A.,  1924,  ii,  115, 
187). — A  continuation  of  previous  work.  The  influence  of  the 
hydroxyl  ions  on  the  velocity  of  the  reduction  of  permanganate  by 
sodium  formate  in  slightly  alkaline  solutions  has  been  studied. 
The  results  are  fully  in  accord  with  the  theories  previously  developed. 
The  effect  of  the  hydroxyl  ions  increases  gradually  with  increasing 
concentration  of  alkali,  manganate  appearing  more  and  more  as  an 
intermediate  product  in  the  process.  The  two  stages  in  the  reaction 
(A.,  1922,  ii,  771)  characteristic  of  strongly  alkaline  solutions  can 
be  detected  at  relatively  low  hydroxyl-ion  concentrations,  although 
not  so  clearly.  A  side  reaction  occurs  when  the  concentration  of 
alkali  is  very  low,  according  to  the  equations  Mn04'+HC(V-f- 
H20=H2Mn04'+HC03'  and  2Mn04'+20H'+HC02'=2Mn0“"+ 
HC03'+H20.  With  slight  alkalinity  hydroxyl  ions  cause  a  dimin¬ 
ution  of  the  oxidising  action  of  permanganate  owing  to  a  decom¬ 
position  of  the  manganate  first  formed  with  regeneration  of  per¬ 
manganate.  G.  M.  B. 

Velocity  of  Esterification  of  n-Butyric  Acid  in  Glycerol. 

A.  Kailan  and  R.  Obogi  ( Rec .  trav.  chim.,  1924,  43,  512—525). — 
The  velocity  of  esterification  of  n- butyric  acid  at  25°  in  absolute 
glycerol,  or  in  glycerol -fl^-  mol.  of  water  per  litre,  is  proportional 
to  the  concentration  of  the  catalyst  (hydrochloric  acid).  In  glycerol, 
the  retarding  action  of  water  is  less  than  in  alcohol.  The  velocity 
of  esterification  of  butyric  acid  without  a  catalyst  was  measured  in 
absolute  and  aqueous  glycerol  at  183°  and  the  reaction  was  found 
to  be  “  sesquimolecular  (so  also  for  benzoic  acid).  The  water 
had  not  a  retarding,  but  a  weakly  accelerating  action  when  its  con¬ 
centration  was  1J  to  2  mol.  per  litre.  F.  M.  H. 

Mutarotation.  R.  Kuhn  and  P.  Jacob  (Z.  physikal.  Chem., 
1924,  113,  389 — 431). — Measurements  of  the  velocity  of  mutarot¬ 
ation  of  dextrose  in  aqueous  solutions  having  pK  values  from  0-77 
to  8-64  show  that  the  isomeric  change  occurs  chiefly  to  un-ionised 
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molecules.  Dextrose  is  found  to  have  an  acid  dissociation  constant 
of  10-5  x  10“13  at  25°,  agreeing  well  with  the  value  of  Michaelis 
and  Rona  (A.,  1913,  ii,  379),  whilst  a  basic  dissociation  constant  is 
indirectly  estimated  to  be  7-8  x  10-17  at  25°.  The  observations 
show  that  the  velocities  of  change  of  undissociated  molecules, 
cations,  and  anions  are,  respectively,  0-0104,  54-4,  and  113-2,  and 
the  observed  velocities  of  mutarotation  are  given  by  &=0-0104-f- 
0-334[H’]-j-9345[OH']  (cf.  Hudson,  A.,  1907,  ii,  942). 

Observations  of  the  influence  of  a  number  of  alkali  salts  and  also 
of  acetate,  phosphate,  and  citrate  mixtures  on  the  velocities  of 
mutarotation  are  discussed  in  detail  from  the  point  of  view  of  the 
activity  theory,  and  the  reaction  velocity  is  shown  to  be  propor¬ 
tional,  not  to  the  concentration  (Brdnsted,  A.,  1922,  ii,  699),  but 
to  the  activity  of  the  reacting  molecular  species.  The  conclusion 
of  Baker,  Ingold,  and  Thorpe  (T.,  1923,  125,  268)  that  water  is 
not  involved  in  the  mutarotation  of  tetra-acetylglucose  in  methyl- 
alcoholic  solution  is  confirmed  for  dextrose  in  aqueous  solution  by 
the  fact  that  the  velocity  of  the  change  does  not  vary,  as  the  par¬ 
ticipation  of  the  water  in  the  reaction  would  require,  when  the 
activity  of  the  water  is  varied  in  solutions  of  2 — 50%  concentration. 

Measurements  of  the  velocity  of  the  Lobrv  de  Bruyn  change  of 
dextrose  in  presence  of  alkalis  show  this  to  be  an  ionic  phenomenon. 
The  constitution  of  the  ions  is  discussed  and  the  conclusion  is 
reached  that  the  hydrogen  ion  separates  from  the  terminal  hydroxyl 
group,  the  spatial  configuration  of  the  groups  attached  to  the 
second  carbon  atom  being  unaltered.  The  mechanism  of  the  Lobry 
de  Bruyn  and  the  Fischer  inversions  is  considered.  The  enolisation 
theory  is  supported  by  the  behaviour  of  sugars  in  alkaline  solution 
towards  permanganate,  but  the  conclusion  of  Armstrong  and 
Hilditch  (T.,  1919,  115,  1410),  that  there  is  no  connexion  between 
the  alterations  in  structure  revealed  by  their  experiments  and 
those  involved  in  mutarotation,  is  disproved  by  a  study  of  the 
permanganate  reduction  in  phosphate  buffer  solutions  of  known 
pH  in  which  the  minimum  reducing  effect  coincides  with  the 
minimum  of  velocity  of  mutarotation  (at  pn  3-0 — 4-5).  Corre¬ 
sponding  results  are  obtained  with  lactose  and  arabinose.  In  the 
case  of  kevulose,  a  maximum  reaction  velocity  with  permanganate 
was  found  between  two  minima,  and  this  is  held  to  indicate  the 
existence  of  a  particularly  reactive  form  of  Isevulose  in  phosphate 
solutions  between  pa  3  and  4.  G.  M.  B. 

Reaction  of  some  Glycols  with  Acetone.  P.  H.  Hermans 
( Z .  physikal.  Chern.,  1924,  113,  337 — 384;  cf.  Boeseken  and 
Hermans,  A.,  1924,  i,  257). — The  Boeseken  boric  acid  method  is 
trustworthy  only  where  a  comparison  is  made  of  molecules  so 
closely  related  as  to  eliminate  errors  due  to  direct  constitutive 
influences  on  conductivity.  The  degree  of  formation  of  cyclic 
acetals  by  reaction  with  acetone  is  now  shown  to  give  results 
qualitatively  parallel  with  those  obtained  by  the  boric  acid  method 
in  the  cases  of  a  number  of  glycols.  Exact  measurements  are 
recorded  for  the  equilibrium,  and  the  velocity  of  the  reaction  at 
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two  temperatures,  between  acetone  and  c/s-hydrindene-1  :  2-diol, 
cfs-tetrahydronaphthalenc-l  :  2-  and  -2  :  3-diols,  and  the  two  stereo- 
isomeric  hydrobenzoins.  The  results  in  the  case  of  the  two  hydro¬ 
benzoins  are  explained  by  the*  assumption  that  the  two  phenyl 
groups  repel  each  other  strongly  and  hinder  free  rotation.  This 
conception  and  the  suggested  mechanism  of  the  reaction  are  sup¬ 
ported  by  a  thermodynamic  consideration  of  the  data  obtained. 
The  critical  increment  in  such  a  reaction  may  be  of  a  complex 
nature,  one  portion  being  due  to  a  "  steric  increment  ”  involved  in 
the  preliminary  passage  of  the  molecule  into  the  suitable  orientation 
for  reacting  with  acetone  (“  steric  activation  ").  G.  M.  B. 

Reductibility  of  certain  Metallic  Halides  by  means  of 
Hydrogen.  E.  de  Carli  (Atti  B.  Accad.  Lincei,  1924,  [v],  33, 
ii,  94 — 97). — Measurements  have  been  made  of  the  proportions  of 
the  halides  undergoing  reduction  at  various  temperatures  when  a 
definite  quantity  of  hydrogen  is  passed  over  stannic,  stannous, 
cupric,  cuprous,  lead,  and  cobalt  halides.  The  chlorides  are  reduced 
in  smaller  proportion  than  the  bromides  and  these  in  smaller  pro¬ 
portion  than  the  iodides,  and  the  halogens  are  given  up  the  more 
readily  by  the  metal  with  the  higher  than  by  the  same  metal  with 
lower  valency.  [Cf.  B.,  1924,  941.]  T.  H.  P. 

Oxidation  of  Hydrogen  by  Potassium  Permanganate.  E. 

Wilke  and  H.  Kuhn  (Z.  physikal.  Chem.,  1924,  113,  313 — 325). — 
Measurements  of  the  amount  of  hydrogen  oxidised  when  the  gas  is 
bubbled  through  a  solution  of  potassium  permanganate  show  that 
the  reaction  is  not  so  simple  as  was  assumed  by  Just  and  Kauko 
(A.,  1911,  ii,  494).  The  anomalies  are  probably  due  to  the  separ¬ 
ation  of  manganese  dioxide.  The  velocity  of  oxidation  is  decreased 
by  the  addition  of  acid  and  alkalis  or  by  the  action  of  X-rays. 

M.  B.  D. 

Electromagnetic  Nature  of  Colloidal,  Enzyme,  and  Catalytic 
Action  and  its  Significance.  N.  E.  Ditman  ( Science ,  1924,  60, 
183 — 184). — If  hydrogen  peroxide  solution  and  colloidal  platinum 
suspension,  in  separate  vessels,  are  connected  by  a  platinum  or 
other  metallic  wire,  a  well-marked  evolution  of  gas  occurs  from 
the  hydrogen  peroxide.  If  the  primary  circuit  of  an  induction  .coil 
forms  part  of  the  conductor,  and  one  pole  of  the  secondary  circuit 
is  connected  with  another  quantity  of  hydrogen  peroxide,  evolution 
of  oxygen  occurs  much  more  rapidly  than  from  samples  connected 
with  the  primary  coil  or  directly  with  the  colloidal  suspension.  It 
would  appear  that  an  interrupted  or  oscillating  electrical  effect 
must  pass  through  the  metallic  conductor.  A  similar  result  is 
obtained  with  various  colloidal  substances  and  with  small  detached 
pieces  of  platinum,  copper,  or  iron.  Potassium  permanganate 
appears  to  produce  a  similar  effect,  as  also  does  pancreatin  in 
sodium  carbonate  solution.  The  production  was  observed  of 
peptone  from  albumin  solutions  connected  in  the  above  manner 
with  a  solution  of  pancreatin  in  sodium  carbonate.  A.  A.  E. 
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Landolt's  Reaction.  IV.  J.  Eggert  (Z.  Elektrochem .,  1924, 
30,  501 — 503  ;  cf.  A.,  1921,  ii,  686). — Sodium  thiosulphate  catalyses 
the  second  stage  of  Landolt’s  reaction,  viz.,  I03,+5r+6H‘=3I2+ 
3H20.  The  experiments  do  not  decide  whether  the  true  catalyst 
is  thiosulphate  ion  or  sulphur  in  colloidal  suspension.  When  the 
reagents  are  present  in  0-00 1  iV-sol ution,  thiosulphate  in  Nj  109 
concentration  accelerates  the  reaction  velocity  by  7%.  Similar 
effects  are  observed  when  a  crystal  of  sulphur  is  momentarily 
dipped  into  the  solution,  and  this  provides  a  delicate  test  for  traces 
of  sulphur.  The  inference  is  drawn  that  iodine  is  acted  on  more 
rapidly  by  sulphite  ion  than  by  thiosulphate  ion.  W.  A.  C. 

Behaviour  of  Active  Hydrogen.  K.  F.  Bonhoefeer  (Z. 
physikal.  Chem.,  1924,  113,  199 — 219). — Active  hydrogen  produced 
in  long  vacuum  tubes  (cf.  Wood,  A.,  1920,  ii,  569;  1921,  ii,  665) 
is  found  to  reduce  certain  metallic  oxides,  halides,  and  sulphides. 
Sulphur,  arsenic,  and  phosphorus  are  converted  into  their  corre¬ 
sponding  hydrides,  and  oleic  acid  is  hydrogenated.  Molecular 
hydrogen  is  formed  under  the  catalytic  influence  of  thin  layers  of 
metals  or  metallic  oxides.  The  amount  thus  formed  was  deter¬ 
mined  by  smearing  the  bulb  of  a  thermometer  with  the  metal  or 
its  oxide  and  noting  the  rise  in  temperature.  The  catalytic  activity 
of  a  metal  depends  on  its  previous  treatment  and  corresponds 
with  its  hydrogen  overvoltage  value,  metals  with  high  overvoltage 
being  poor  catalysts.  The  results  are  best  explained  on  the  assump¬ 
tion  that  active  hydrogen  is  monatomic  hydrogen.  M.  B.  I). 

Active  Hydrogen.  K.  F.  Bonhoeffer  (Z.  physikal.  Chem., 
1924,113,492;  cf.  preceding  abstract). — Errata.  G.  M.  B. 

Activation  of  Oxygen  in  the  Slow  Oxidation  of  Sodium 
Sulphite.  W.  P.  Jorissen  and  0.  van  den  Pol  ( Rec .  trav.  chim., 
1924,  43,  582 — 585).- — A  study  of  the  simultaneous  oxidation  of 
sodium  sulphite  and  sodium  antimonite,  when  mixed  in  aqueous 
solution  in  the  presence  of  sodium  hydrogen  carbonate  (Jorissen, 
Z.  physikal.  Chem.,  1897,  22,  34;  A.,  1900,  ii,  720).  (a)  The 

mixture  was  titrated  with  iodine  immediately  after  its  preparation 
and  then  at  intervals  of  some  days  until  the  value  was  constant. 
The  difference  between  the  initial  and  final  titrations  was  double  the 
titration  corresponding  with  the  sodium  sulphite  originally  present. 

( b )  A  solution  of  sodium  sulphite,  sodium  antimonite,  and  sodium 
hydrogen  carbonate  was  allowed  to  oxidise  at  30°  in  a  closed  vessel 
fitted  with  a  manometer.  At  the  same  time,  an  equal  quantity  of 
sodium  sulphite  solution  was  diluted  with  water  to  the  same  total 
volume  and  allowed  to  oxidise  at  30°  in  an  identical  apparatus. 
Although  the  sodium  sulphite  solution  alone  was  completely  oxidised 
after  2  days,  the  absorption  of  oxygen  by  the  mixture  continued 
for  6  days.  At  the  end  of  that  time,  the  fall  of  pressure  caused  by 
the  mixture  was  double  that  caused  by  the  sodium  sulphite  alone. 
Thus  the  quantity  of  oxygen  activated  by  the  sodium  sulphite  is 
equal  to  that  which  it  absorbs  itself.  Potassium  carbonate, 
potassium  hydroxide,  and  to  a  small  extent  quinol,  inhibit  the 
activation  of  oxygen  by  sodium  sulphite.  W.  E.  E. 
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Autocatalysis.  A.  Qttartaroli  (Gazzetta,  1924,  54,  713 — 750). 
■ — Results  are  given  of  a  large  number  of  experiments  on  the 
decomposition  of  hydrogen  peroxide  in  presence  of  metallic  oxides 
or  hydroxides.  In  alkaline  solution,  the  decomposition  effected  by 
hydroxides  of  the  heavy  metals  is  distinctly  febrile,  the  velocity  of 
the  reaction  sometimes  increasing  to  one  hundredfold  its  initial 
value,  then  remaining  stationary  for  a  time,  and  afterwards 
diminishing  more  or  less  rapidly.  With  certain  oxides,  such  as 
mercuric  oxide,  the  decomposition  exhibits  an  ephemeral  febrile 
period,  owing  to  the  formation  of  an  active  catalyst,  which  after¬ 
wards  undergoes  rapid  decomposition.  When  cupric  hydroxide  is 
used,  under  certain  conditions  there  are  formed  green  oxides  of 
enormous  catalytic  activity,  which  increases  with  dilution  of  the 
hydrogen  peroxide  and  of  the  copper;  thus  the  velocity  increases 
continuously  as  the  reaction  proceeds  and  is  approximately  inversely 
proportional  to  the  mass  of  the  reagents.  Of  all  the  metals 
examined,  silver,  or  better,  its  oxide  catalyses  the  decomposition 
of  hydrogen  peroxide  most  actively ;  gold  is  slightly  less  effective. 

The  decomposition  of  hydrogen  peroxide  under  the  influence  of 
colloidal  metals  is  a  unimolecular  reaction,  whilst  in  presence  of 
powdered  and  presumably  inert  substances,  such  as  amorphous 
carbon,  the  velocity  diminishes  continuously  as  the  reaction 
proceeds.  T.  H.  P. 

Catalysis  of  Hydrogen  Peroxide  by  Iron  Salts.  E.  Spital- 
sky  and  JST.  Petin  ( Z .  • yhysikal .  Ghent.,  1924,  113,  161 — 198).— 
The  existence  of  ferrous  iron  in  the  presence  of  hydrogen  peroxide 
(Manchot  and  Wilhelms,  A.,  1901,  ii,  658)  indicated  by  the  form¬ 
ation  of  a  blue  precipitate  when  potassium  ferricyanide  is  added, 
may  be  due  to  reduction  of  the  ferricyanide  by  hydrogen  peroxide. 
The  catalysis  of  hydrogen  peroxide  on  the  addition  of  ferrous 
sulphate  has  been  studied  in  both  acid  and  alkaline  solutions.  In 
acid  solutions,  the  reaction  velocity  is  accurately  reproducible. 
Previous  results  which  show  that  the  reaction  velocity  is  directly 
proportional  to  the  iron  concentration  and  inversely  proportional 
to  the  hydrogen-ion  concentration  are  confirmed.  In  slightly  acid 
and  neutral  solutions,  the  catalysis  is  complicated  by  the  formation 
of  a  yellow  basic  precipitate  Avhich  is  catalytically  inactive.  This 
precipitate  has  an  indirect  retarding  action  for  which  alternative 
explanations  are  suggested.  The  catalytic  activity  of  the  clear 
solution  is  determined  by  its  content  of  ferric  and  hydroxyl  ions. 
In  slightly  alkaline  solutions  a  reddish-brown  precipitate  is  formed 
which  at  first  has  a  strong  catalytic  activity,  but  this  disappears 
as  the  precipitate  ages.  The  clear  solution  is  inactive.  In  strongly 
alkaline  solutions,  the  reaction  is  again  homogeneous  until  near  the 
end,  when  the  reddish-brown  precipitate  again  separates. 

M.  B.  14. 

Influence  of  some  Non-inflammable  Vapours  of  Organic 
Liquids  on  the  Limits  of  Inflammability  of  Methane-Air 
Mixtures.  W.  P.  Jorissen  and  J.  C.  Meuwissen  ( Rec .  trav. 
chim.,  1924,  43,  591—597;  cf.  A.,  1924,  i,  253).— The  observed 
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limits  of  inflammability  depend  on  the  nature  of  both  explosion 
vessel  and  spark.  The  limits  for  pure  methane-air  mixtures  are 
found  to  be:  at  20°,  3-7  and  11-55%  (by  vol.)  of  methane;  at 
1T5°,  4-9  and  12-6%;  in  a  round-bottomed  flask  of  1120  c.c. 
capacity,  at  20°,  5-15  and  13-65%.  For  technical  methane,  the 
limits  are  :  at  20°,  5-15  and  10*15%  ;  at  11-5°,  4-5  and  12-6%. 

At  7-9°,  in  the  presence  of  7-2%  (by  vol.)  of  pure  carbon  tetra¬ 
chloride  vapour,  the  limits  for  pure  methane  are  6-4  and  8-95%  ; 
at  10-1°,  with  7-5%  of  vapour,  7-4  and  8-15% ;  at  11-0°  with  7-8% 
of  vapour,  the  limits  coincide  at  7-8%. 

With  technical  methane  commercial  carbon  tetrachloride  com¬ 
pletely  inhibits  explosion  under  the  following  conditions  :  with 
9-6%  of  vapour  at  15-0°  between  the  limits  8-65  and  10-0%  ;  with 
9-0%  of  vapour  at  14-0°  between  8-65  and  10-2% ;  with  8-5 — 8-7% 
of  vapour  at  13-0°  between  8-6  and  9-8%. 

Explosion  is  also  inhibited  by  8-5  to  8-6%  of  pure  carbon  tetra¬ 
chloride  vapour  at  13-0°  between  8-0  and  9-0%.  With  7-5%  of  pure 
vapour  at  10-0°,  the  limits  of  inflammability  coincide  at  8-5% ; 
with  7-2%  of  vapour  at  8-0°  the  limits  are  7-9 — 9-7%. 

With  technical  methane,  trichloroethylene  completely  inhibits 
explosion  under  the  following  conditions  :  with  3-5 — 3-6%  of 
vapour  at  5-0°,  between  7-7  and  9-5%  ;  with  2-7%  of  the  vapour 
at  0-2u,  between  S-0  and  9-6%. 

Using  one  particular  burette,  the  limits  of  inflammability  of  pure 
methane-air  mixtures  in  the  presence  of  5-8%  of  trichloroethylene 
vapour  are  2-6  and  9-8%. 

In  the  case  of  pure  methane-air  mixtures  trichloroethylene  de¬ 
presses  the  lower  limit  of  inflammability  very  considerably.  This 
anomaly  is  thought  to  be  due  to  the  presence  in  the  trichloroethylene 
of  some  lower-boiling  inflammable  constituent.  W.  E.  E. 

Electrolytic  Separation  of  Base  Radioactive  Elements. 

F.  Todt  (Z.  physikal.  Chem.,  1924,  113,  329 — 335). — Systematic 
study  of  the  separation  of  radium  and  its  isotopes  (thorium- A  and 
actinium- A),  thorium  and  its  isotope,  and  actinium  or  meso- 
thorium-II  (cf.  A.,  1912,  ii,  10;  1913,  ii,  821;  1914,  ii,  607;  1915, 
ii,  126).  Thorium- A  is  separated  from  calcium  by  depositing  it 
electrolytically  on  a  silver  wire  cathode  covered  with  a  layer  of 
silver  chromate.  The  chromate  precipitate  containing  only  0-5  mg. 
of  barium  can  now  be  redissolved  in  hydrochloric  acid  and  electro¬ 
lysed  without  difficulty.  Thorium  is  deposited  cathodically  in 
0-lA-hydrogen  chloride,  using  a  high  current-density.  Meso- 
thorium-II  is  electrolysed  in  0-lAT-hydrogen  chloride  containing 
ferric  chloride  and  barium  chloride.  The  barium  chloride  increases 
the  conductivity  of  the  solution  and  mesothorium-IIis  deposited  with 
the  iron  owing  to  the  similarity  of  their  hydroxides.  M.  B.  D. 

Anodic  Oxidation  of  Gold.  III.  F.  Jirsa  and  H.  Jelinek 
(Z.  Elektrochem.,  1924,  30,  534—537 ;  cf.  A.,  1924,  ii,  692).— From 
electrolytically  prepared  solutions  of  auric  nitrate,  by  hydrolysis, 
the  solubility  product  [Au’”]  x  [OH']3  =  5-5  X  10“46  is  deduced, 
in  fair  agreement  with  the  result  from  auric  sulphate.  Hence  the 
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solubility  of  auric  hydroxide  is  2-4  x  1(T12  mol.  per  litre.  The  value 
of  the  potential  An — Au*“  is  found  to  be  q~l-37  volts,  confirming 
previous  results.  The  affinity  constant  of  auric  hydroxide,  allowing 
for  the  formation  of  HAu(S03)2  in  sulphuric  acid  solutions,  is  calcu¬ 
lated  to  be  TlxlO-3,  so  that  the  basicity  of  the  former  is  similar 
to  that  of  hydrazine.  W.  A.  C. 

Rectifying  Action  of  Contact  Detectors.  I.  Stranski  (Z. 
physikal.  Chem.,  1924,  113,  131 — 144). — The  possible  mechanism 
of  the  process  required  by  the  electron  theory  (cf.  Schottky,  Z. 
Physik,  1923,  14,  99)  of  the  rectifying  action  of  a  contact  detector, 
consisting  of  a  conductor  in  the  form  of  a  point  and  a  crystal  of  a 
metallic  compound,  is  discussed.  Every  atom  is  subjected  to 
stresses,  due  to  the  electric  fields  produced  by  neighbouring  atoms, 
and  these  tend  to  bring  about  deformation.  The  extent  of  deform¬ 
ation  increases  ivith  atomic  volume,  and  is  therefore  much  greater 
in  the  anion  than  in  the  cation.  The  deforming  action  of  the  cation 
on  the  anion  increases  with  the  charge  on  the  former,  and  should 
be  greatest  in  the  heavy  metals,  especially  as,  in  compounds  contain¬ 
ing  heavy  metals,  the  ions  arc  nearer  together  than  in  compounds 
containing  cations  which  have  the  atomic  structure  of  the  rare 
gases  (Fajans  and  Herzfeld,  A.,  1921,  ii,  174).  The  deformation 
taking  place  may  result  in  a  tendency  for  the  anion  to  lose  an 
electron,  either  by  electron  emission  from  the  molecule,  or  by 
transference  to  the  cation  whereby  the  molecule  changes  from  a 
heteropolar  to  a  homopolar  condition.  Either  process  would  tend 
to  a  rectifying  action  on  the  passage  of  an  alternating  current. 
At  high  temperatures,  alkalis  and  alkaline-earth  oxides  show  high 
electron  emission,  and  at  the  same  time  they  may  exert  a  rectify¬ 
ing  action.  The  heavy  metal  cations  have  not  the  large  repulsive 
power  due  to  the  inert  gas  structure,  and,  instead  of  electron  emis¬ 
sion,  there  is  probably  a  tendency  to  the  production  of  a  homopolar 
state.  Any  heteropolar  compound  should  be  capable  of  becoming 
a  detector,  but  those  must  be  the  most  sensitive  in  which  the  anion 
is  already  so  much  deformed  that  only  a  very  small  increase  of 
energy  is  necessary  to  cause  the  transference  or  emission  of  an 
electron.  Oxides,  sulphides,  selenides,  and  tellurides  are  chiefly 
employed  as  detectors.  The  halides  do  not  give  such  deformable 
anions  and  the  nitrides  are  already  more  or  less  homopolar  com¬ 
pounds.  If  the  point  rests  on  more  cations  than  anions  on  the 
crystal  lattice,  the  current  will  flow  from  the  point  to  the  crystal  and 
vice  versa,  poor  response  being  obtained  if  the  numbers  of  the  two 
types  of  ion  are  nearly  equal.  The  direction  will  probably  depend 
also  on  the  amount  of  pressure  brought  to  bear  by  the  point  on  the 
crystal  surface.  With  too  large  a  current  strength  there  may  be 
transference  or  emission  of  the  whole  anion  and  a  regrouping  of 
the  atoms,  accompanied  by  an  inversion  of  the  current.  By  con¬ 
tinued  action  the  crystal  may  be  ruined.  M.  S.  B. 

Fluorescence  and  the  General  Laws  of  Reaction  Velocity. 

J.  Perrin  and  (Mlle.)  Choucroun  ( Gompt .  rend.,  1924,  178, 
1401 — 1406). — An  application  of  Arrhenius’  conception  of  acti- 
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vated  molecules  and  the  quantum  theory  to  certain  photochemical 
reactions.  The  actinic  destruction  of  methylene-blue  and  of 
eosin  in  glycerol  has  been  studied.  In  this  solvent,  the  concen¬ 
tration  of  molecules  in  the  critical  state  is  fixed  by  the  temperature 
and  is  proportional  to  e(-~Ei'^RT),  where  v2  is  the  frequency  of  the 
radiation  effecting  the  conversion  of  the  glycerol  molecules  into  the 
critical  state.  This  frequency  corresponds  with  an  infra-red 
absorption  of  3*3^.  The  fluorescence  of  these  substances  decreases 
with  concentration.  It  follows  from  the  theory  developed  that  if 
the  concentration  of  the  critical  molecules  is  decreased,  the  destruc¬ 
tion  in  glycerol  is  diminished.  For  the  same  light  intensity,  the 
destruction  of  methylene-blue  (I  in  5000)  in  glycerol  was  one -tenth 
as  great  as  at  a  concentration  of  1  in  50,000.  Similar  results 
were  obtained  with  eosin.  Methylene -blue  was  studied  in  varying 
concentrations  of  glycerol  and  it  was  found  that  the  “  pseudo  ” 
velocity  constant  decreases  as  the  glycerol  concentration  increases. 
In  the  case  of  eosin,  which  has  previously  been  shown  to  react 
directly  with  ordinary  (not  critical)  molecules  of  glycerol,  the  velocity 
constant  was  found  to  be  directly  proportional  to  the  concentration 
of  the  latter.  A  hypothesis  is  advanced  to  explain  these  results. 

L.  L.  B. 

Oxidation  of  Hydrogen  Iodide.  II.  C.  Winther  (Z. 
physikal.  Chem.,  1924,  113,  275 — 278). — Polemical,  in  reply  to 
Plotnikov  (A.,  1924,  ii,  668).  M.  B.  I). 

Photochemical  Decomposition  of  Gaseous  Sulphur  Dioxide. 

R.  A.  Hill  (Trans.  Faraday  Soc.,  1924,  20,  107 — 112). — The  decom¬ 
position  of  sulphur  dioxide  by  light  of  a  small  range  of  frequencies 
has  been  studied  using  the  radiation  from  a  mercury  lamp  passed 
through  suitable  filters.  The  line  313p/x  was  found  to  be  responsible 
for  94%  of  the  decomposition  under  the  conditions  of  the  experi¬ 
ment  ;  it  is  concluded,  however,  that  any  wave-length  within  the 
absorption  band  is  capable  of  bringing  about  decomposition  if  it  is 
of  sufficient  intensity.  The  thermal  decomposition  of  sulphur 
dioxide  is  discussed  in  terms  of  the  radiation  quantum  hypothesis. 

S.  S. 

Photo-electric  Properties  of  Silver  Halides  and  the 
Mechanism  of  the  Formation  of  the  Photographic  Latent 
Image.  R.  Attdtjbert  (Compt.  rend.,  1924,  179,  1046 — 1049). — 
An  explanation  is  given  of  the  formation  of  the  photographic  latent 
image  in  terms  of  the  photo-electric  properties  of  the  silver  halides 
(Audubert,  ibid. ,  1924,  179,  682).  The  silver  halide  micella: 
are  surrounded  by  a  gel  in  the  wrater  of  which  the  silver  halide 
molecules  can  dissolve  and  ionise;  a  potential  difference  probably 
exists  between  the  grain  and  the  electrolyte.  Under  the  influence 
of  light,  an  electron  leaves  the  halide  grain,  enters  the  electrolyte, 
and  attaches  itself  to  a  silver  ion,  which  thereby  becomes  a  free 
atom.  At  the  same  time,  a  chlorine  ion  leaves  the  electrolyte  and 
discharges  on  the  surface  of  the  granule.  These  two  ions  are  then 
immediately  replaced  by  the  dissolution  of  a  further  molecule  of 
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the  halide.  In  this  way,  exposure  to  light  produces  a  number  of 
free  metallic  atoms  which  act  as  nuclei  for  further  reduction  under 
the  influence  of  the  developer.  The  number  of  nuclei  formed  will 
depend  on  the  length  of  the  exposure,  and  will  be  greater  with 
rays  of  short  wave-lengths,  since  these  are  specially  active  in 
producing  photo-electric  effects.  Calculation  shows  that  the  expul¬ 
sion  of  an  electron  is  favoured  by  increase  in  size  of  the  particles. 

W.  H.-R. 

Photochemical  Decomposition  of  Silver  Bromide.  E.  J. 

Hartung  (J.  Chem.  Soc.,  1924,  125,  2198 — 2207). — The  decom¬ 
position  of  silver  bromide  was  investigated  by  means  of  a  Steele- 
Grant  microbalance  sensitive  to  2  x  10-5  mg.  A  silver  film  was 
deposited  on  a  flat  silica  support  and  freed  from  occluded  matter 
by  ignition  at  400°  in  a  silica  flask.  It  was  then  brominated.  The 
relative  weights  of  silver  and  bromine  were  in  all  cases  within 
0T%  of  the  theoretical.  A  glass  exposing  vessel  is  described  into 
which  the  film  could  be  sealed.  In  a  side  tube  through  which  the 
vessel  was  exhausted  was  placed  a  roll  of  copper  gauze  as  bromine 
absorbent.  After  exposure,  the  film  was  weighed,  exposed  to 
bromine  vapour,  and  weighed  again.  With  the  use  of  copper  95% 
of  the  bromine  content  of  the  film  was  removed  by  insolation ; 
with  less  efficient  absorbents,  somewhat  less.  It  is  suggested  that 
the  5%  not  removed  is  due  to  contamination  of  the  reduced  silver 
film  by  gases  from  the  glass  wails  of  the  vessel  or  from  the  atmo¬ 
sphere.  The  rate  of  bromination  of  silver  films  was  studied  by 
exposing  films  for  varying  times  to  a  definite  concentration  of 
bromine  vapour  in  a  large  flask.  No  discontinuity  which  might 
indicate  the  formation  of  a  sub-bromide  could  be  detected.  Insol- 
ated  silver  bromide  films  absorb  bromine  much  more  rapidly  than 
freshly-prepared  silver  films,  presumably  on  account  of  different 
surface  conditions.  C.  I. 

Mercury  and  Helium.  J.  J.  Manley  ( Nature ,  1924, 114,  861). 
— Under  certain  conditions,  and  in  the  presence  of  an  electric 
glow  discharge,  mercury  and  helium  combine  to  form  mercury 
heiide.  This  is  a  stable  substance,  decomposed  at  a  blight  red 
heat,  and  is  but  slightly  absorbed  by  charcoal  cooled  in  liquid  air ; 
it  has  not  yet,  however,  been  analysed  quantitatively.  A.  A.  E. 

Active  Hydrogen.  F.  Paneth  (Z.  Elektrochem.,  1924,  30, 
504 — 507). — Active  hydrogen,  supposed  to  have  the  composition 
H3,  has  been  obtained  by  two  methods.  Hydrogen  may  be  passed 
over  an  incandescent  Nernst  filament,  but  within  a  short  time  the 
filament  is  partly  reduced  and  becomes  useless.  Alternatively, 
hydrogen  is  passed  under  reduced  pressure  through  a  palladium 
capillary  heated  to  redness.  All  the  active  hydrogen  formed  was 
retained  by  a  U-tube  dipping  in  liquid  air,  and  was  given  off  again 
when  the  refrigerant  was  removed.  The  active  hydrogen,  which 
at  best  was  formed  in  traces  only,  was  detected  by  its  reactions  with 
sulphur  and  with  tungstic  acid.  W.  A.  C. 
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Polysulphides  of  the  Alkali  Metals.  V.  Lithium  Mono¬ 
sulphide  and  Disulphide.  J.  S.  Thomas  and  J.  H.  Jones 
(J.  Chem.  Soc. ,  1924,  125,  2207 — 2214). — Lithium  hydrosulphide 
alcoholate  was  heated  very  rapidly  in  a  vacuum  at  300°,  yielding  a 
faintly  yellowish -brown  mixture  of  lithium  monosulphide  and 
lithium  ethoxide.  This  was  treated  with  a  current  of  hydrogen, 
containing  10%  of  hydrogen  sulphide,  at  120°,  the  ethoxide  being 
reconverted  into  hydrosulphide.  It  was  then  heated  to  300°  in 
presence  of  phosphoric  oxide  and  solid  potassium  hydroxide,  when 
nearly  pure  lithium  monosulphide  was  obtained.  Lithium  disul¬ 
phide  was  prepared  by  boiling  alcoholic  lithium  hydrosulphide 
with  sulphur  and  concentrating  the  solution  obtained,  both 
operations  being  performed  in  a  current  of  dry  hydrogen.  No  higher 
polysulphide  was  produced.  The  solubility  of  sulphur  in  0-5.Y- 
alcohclic  lithium  hydrosulphide  was  found  to  be,  at  80°,  7-99  parts 
of  sulphur  to  2  parts  of  metal ;  at  25°,  6-94  parts  of  sulphur,  and  at 
15°,  6-52  parts  of  sulphur.  The  excess  of  sulphur  in  these  solutions 
over  that  present  in  the  disulphide  is  to  be  accounted  for  by  residual 
valency.  The  constitution  of  the  disulphide  was  demonstrated 
by  treatment  with  allyl  iodide,  diallyl  disulphide  being  formed. 

C.  I. 

Normal  and  Basic  Copper  Sulphate.  A.  Kruger  (J.  pr. 
Chem.,  1924,  [ii],  108,  278 — 296;  cf.  Casselmann,  Z.  aval.  Chem., 
1865,  4,  24). — By  warming  a  dilute  solution  of  copper  sulphate 
(5  g.  per  litre)  in  presence  of  sodium  acetate,  a  green  precipitate, 
approx.  8Cu0,2S03,7H20,  was  produced.  By  the  slow  hydrolysis 
of  copper  sulphate  in  dilute  solution,  a  small  quantity  of  precipitate 
of  variable  composition  is  produced;  solutions  containing  10—40  g. 
of  copper  sulphate  per  litre  give  a  precipitate  having  the  formula 
6Cu0,2S03,5H20  (cf.  Pickering,  A.,  1883,  853).  The  first  compound 
is  also  produced  by  hydrolysis  in  the  slightly  alkaline  solution 
obtained  by  the  addition  of  potassium  hydrogen  carbonate.  It 
corresponds  very  closely  with  the  mineral  langite,  4Cu0,S03,4H20, 
which  may  be  produced  by  the  hydrolysis  of  copper  sulphate  in 
dilute  solution  in  presence  of  sodium  acetate,  potassium  hydrogen 
carbonate,  or  magnesium  oxide  under  very  definite  conditions  of 
temperature  and  concentration,  as  a  pale  blue,  crystalline  precipitate, 
insoluble  in  water.  On  addition  of  a  little  copper  sulphate  or  acetic 
acid  to  the  aqueous  suspension,  the  green  salt,  8Cu0,2S03,7H20, 
is  produced.  With  alkalis  or  alkali  carbonates,  a  dark  brown, 
amorphous  hydroxide  is  produced.  By  hydrolysis  of  a  very  dilute 
solution  of  copper  sulphate  with  potassium  hydroxide,  an  amor¬ 
phous  precipitate,  4Cu0,S03,5H20,  is  produced.  The  following 
formulse  are  proposed  for  the  basic  copper  sulphates  described  : 
[Cu(0H)2]3,CuS04,2H20  ;  [Cu(0H)2]3,CuS04,H20 ; 

2  J  [Cu(0H)2]3,CuS04!  ,HaO. 

Langite  appears  to  be  formed  by  digestion  of  the  brown  copper 
hydroxide  in  excess  copper  sulphate  solution  at  30 — 40°,  the  precipi¬ 
tate  becoming  green,  and  being,  apparently,  an  adsorption  com¬ 
pound.  Details  are  given  for  the  preparation  of  the  dark  amor- 
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phous  copper  hydroxide,  8Cu0,1I20,  and  for  the  preparation  of 
normal  copper  sulphate.  A.  E.  C. 

Action  of  Chlorine  on  Mercury.  A.  F.  0.  Getman  (J.  Physical 
Chem.,  1924,  28,  1218 — 1220). — Polemical  against  Venkataramaiah 
(A.,  1923,  ii,  149).  M.  B.  D. 

Thallous  Thallic  Halides.  A.  J.  Berry  ( Proc .  Carnb.  Phil. 
Soc.,  1924,  22,  363 — 368). — Solutions  of  thallous  and  thallic  chlorides 
containing  the  two  halides  in  varying  proportions  were  prepared, 
and  the  composition  of  the  crystals  deposited  from  such  solutions 
determined.  Whilst  the  composition  of  the  liquid  phase  could  be 
varied  over  a  wide  range,  the  composition  of  the  solid  phase  deposited 
was  practically  constant  and  corresponded  with  the  formula 
T1C13,3T1C1.  That  this  substance  is  therefore  a  definite  compound 
and  not  the  end  member  of  a  series  of  mixed  crystals  as  is  considered 
by  Meyer  (A.,  1900,  ii,  655)  was  confirmed  by  the  fact  that  it  recrys¬ 
tallised  unaltered  from  0-01  A-hydrochloric  acid.  The  compound, 
TlBr3,3TlCl,  orange-red  crystals,  can  be  prepared  by  the  action  of 
thallous  chloride  on  solutions  of  thallic  bromide  (ef.  Thomas,  A., 
1907,  ii,  547;  Cushman,  A.,  1900,  ii,  725;  Meyer,  loc.  cit.).  The 
analysis  of  these  bromide-chloride  mixtures  was  facilitated  by  the 
fact  that  the  thallic  constituents  are  soluble  in  methyl  alcohol, 
whereas  the  thallous  constituents  are  insoluble  or  only  slightly 
soluble  in  this  substance.  A  method  of  readily  preparing  the  com¬ 
pound  TlBr3,TlBr  is  described ;  TlBr3,3TlBr  is  difficult  to  prepare 
in  the  pure  state.  The  observations  of  previous  investigators  that 
these  compounds  are  decomposed  by  water  are  confirmed.  Thallous 
thallic  halides  in  aqueous  solution  exhibit  no  evidence  of  the  form¬ 
ation  of  any  stable  complex  ions.  In  this  connexion,  the  observ¬ 
ations  of  Cushman  (A.,  1902,  ii,  322)  on  the  interaction  of  silver 
nitrate  and  thallium  chloride  in  the  presence  of  nitric  acid  are  con¬ 
firmed.  In  all  cases,  exposure  to  low  temperatures  causes  a  very 
marked  temporary  diminution  in  the  intensity  of  the  colour  of  thal¬ 
lous  thallic  halides.  L.  F.  G. 

Preparation  of  Tin  Hydride  by  Cathodic  Reduction.  F. 

Paneth  and  E.  Babinovitscii  {Ber.,  1924,  57,  [B],  1877 — 1890; 
cf.  A.,  1920,  ii,  41 ;  1922,  ii,  383). — Tin  hydride  is  formed  by  the 
electrolysis  of  a  solution  of  tin  sulphate  between  tin  or  lead  elec¬ 
trodes,  but  the  yield  is  very  small  and  subject  to  great  fluctuation. 
The  addition  of  a  small  proportion  of  colloids  (dextrin,  gelatin,  gum 
arabic,  or  agar-agar)  or  of  larger  amounts  of  certain  crystalloids 
(sugar)  to  the  electrolyte,  not  only  increases  the  yield  very  greatly, 
but  also  stabilises  it.  In  general,  dextrin  to  the  amount  of  0-5% 
is  found  to  be  suitable.  The  lead  electrodes  then  require  an  induc¬ 
tion  period  of  about  15 — 30  minutes,  after  which  the  cathodes 
gradually  become  coated  with  a  loose,  black  deposit  of  spongy  lead. 
Uniformly  high  yields  of  tin  hydride  may  be  obtained  from  such 
cathodes  for  an  indefinite  period  if  the  electrolyte  is  renewed  every 
6 — 8  hours.  The  yield  appears  to  increase  somewhat  with  increas¬ 
ing  strength  of  current,  but  to  be  independent  of  current  density 
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between  the  limits  0-5 — 7-5  amps./sq.  cm.  Under  all  conditions 
with  respect  to  the  material  of  the  cathode  and  the  nature  of  the 
organic  addenda,  it  increases  initially  with  increasing  concentration 
of  tin  in  the  electrolyte,  attains  a  maximum  (below  0-02%  Sn), 
and  then  decreases  rapidly  to  zero.  Temperature  appears  to  have 
little  influence  on  the  yield.  Lead,  as  cathode,  may  be  replaced 
by  tin,  cadmium,  or  platinum,  but  not  by  zinc  or  mercury  or  by 
amalgamated  zinc  or  lead.  The  theory  of  the  reaction  is  discussed 
in  detail,  and  the  authors  are  led  to  the  conclusion  that  the  optimum 
conditions  for  the  production  of  tin  hydride  are  the  greatest  possible 
concentrations  of  “  overvoltage  hydrogen  ”  and  “  overvoltage 
metal.”  The  concentration  of  the  hydride  in  the  electrolytic 
hydrogen  is  1  :  10,000  in  the  most  favourable  case ;  this  ratio  is 
approximately  that  of  the  tin  and  hydrogen  ions  in  the  solution. 

Electrolysis  is  effected  conveniently  in  a  crystallising  dish  or 
beaker,  in  which  the  anode,  made  of  lead  rod,  is  placed  in  a  small, 
porous  cell.  The  cathode  is  formed  by  melting  lead  in  a  curved 
glass  tube,  through  one  end  of  which  a  copper  wire  is  inserted  into 
the  metal  while  hot ;  the  metal  at  the  other  end  of  the  tube  is  affixed 
to  a  lead  disc.  The  junction  between  metal  and  glass  is  rendered 
liquid-tight  by  gypsum  or  paraffin.  The  cathode  is  placed  under  a 
small  bell,  which  is  readily  made  from  a  Gooch  adapter.  This  form 
of  cathode  has  the  advantage  that  it  may  be  removed  without 
disturbing  the  remainder  of  the  apparatus.  H.  W. 

Preparation  and  Properties  of  Pure  Tin  Hydride.  F. 

Panetii,  W.  Haken,  and  E.  Rabinovitsoh  ( Ber .,  1924,  57,  [J3], 
1891 — 1903). — Tin  hydride,  prepared  by  the  electrolysis  of  tin 
sulphate  between  lead  electrodes  in  a  series  of  the  cells  described 
in  the  preceding  abstract,  is  washed  by  water  and  alkaline  lead 
acetate  solution,  dried  by  passage  through  tubes  at  —80°  or  —100°, 
and  condensed  by  means  of  liquid  air.  It  is  purified  by  Stock's 
method  of  fractional  distillation  and  fractional  condensation, 
whereby  considerable  difficulties  are  found  in  the  removal  of  pro¬ 
pane,  arsine,  hydrogen  sulphide,  carbon  dioxide,  and  ethane  and 
other  volatile  hydrocarbons.  A  final,  very  slow  fractional  distil¬ 
lation  yields  tin  hydride  containing  not  more  than  0-3%  of  impuri¬ 
ties.  The  formula,  SnH4,  is  derived  by  the  quantitative  thermal 
decomposition  of  the  gas  into  its  elements.  Indications  of  the 
formation  of  higher  hydrides  were  not  obtained,  but  their  existence 
is  not  impossible.  Tin  hydride  has  m.  p.  — 150°(=[=2o);  the  varia¬ 
tion  of  vapour  pressure  with  temperature  is  expressed  by  the 
formula  log  p=  — 1000 /T-\- 7-4 ;  the  latent  heat  of  evaporation  is 
4-55  Cal.  The  colour  imparted  by  tin  hydride  (mixed  with  hydrogen) 
to  the  flame  depends  greatly  on  its  concentration.  Tin  mirrors, 
obtained  by  thermal  decomposition  of  the  hydride,  are  generally 
pale  grey,  occasionally  silvery.  In  Marsh’s  tube,  the  deposit  is 
formed  in  front  of  or  in  the  heated  part ;  the  brown  mirrors  obtained 
previously  behind  the  heated  part  (A.,  1922,  ii,  383)  are  due  to  tin 
sulphide.  Tin  hydride  is  relatively  stable;  in  glass  vessels,  it 
decomposes  spontaneously  after  several  days,  but  the  change  is  not 
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accelerated  by  light.  It  decomposes  immediately  at  145 — 150°. 
It  is  very  sensitive  to  the  nature  of  the  surface  with  which  it  is  in 
contact,  being  decomposed  at  ground  glass  joints  and,  particularly, 
at  tin  mirrors,  even  when  the  latter  are  invisible  to  the  unassisted 
eye.  The  instability  of  the  gas  in  contact  with  solid  desiccating 
agents  (calcium  chloride,  phosphoric  oxide)  is  probably  a  manifes¬ 
tation  of  this  phenomenon.  It  is  unaffected  by  dilute  alkali  hydr¬ 
oxide  solutions  (up  to  15%),  dilute  sulphuric  acid,  dilute  and  con¬ 
centrated  nitric  acid,  and  most  metallic  salts  (sodium  carbonate, 
copper  sulphate,  lead  acetate,  ferric  chloride) ;  it  is  absorbed  to  some 
extent  by  concentrated  alkali  hydroxide  solutions  or  by  concen¬ 
trated  sulphuric  acid,  completely  by  solid  alkali  hydroxides  and 
soda-lime.  It  is  quantitatively  absorbed  by  silver  nitrate  (or 
sulphate)  solution,  giving  a  black  precipitate  which  contains  silver 
and  tin  in  varying  proportions,  whilst  tin  is  also  present  in  the 
solution.  It  appears  to  reduce  mercuric  chloride  to  mercurous 
chloride.  H.  W. 

Action  of  Normal  Sodium  Arsenite  on  Azido  Compounds. 

A.  Gutmann. — (See  i,  84.) 

Bismuth.  II.  Tendency  of  Bismuth  to  Form  Complex 
Salts.  H.  Muller  and  L.  Kurthy  ( Biochem .  Z.,  1924,  147, 
385 — 389).— The  relative  amount  of  bismuth  recoverable  by  precipi¬ 
tation  with  hydrogen  sulphide,  after  the  metal  has  been  added  in  the 
form  of  the  nitrate  to  normal  urine,  gradually  diminishes  with  lapse 
of  time.  This  is  ascribed  to  the  formation  of  complex  salts — more 
especially  in  the  presence  of  chlorides— in  which  the  bismuth  is 
present  in  a  non-ionisable  form.  Such  complexes  are  not  formed 
in  the  presence  of  nitric  acid,  whilst  in  certain  concentrations  of 
glycine  bismuth  nitrate  undergoes  considerable  hydrolysis,  which 
is  ascribed  to  the  interaction  of  the  amphoteric  acid  with  both 
positively  (simple)  and  negatively  (complex)  charged  bismuth  ions. 

J.  P. 

Compounds  of  Tervalent  Molybdenum.  II.  Molybdenyl 
Monochloride.  W.  Wardlaw  and  II.  L.  Wormell  (J.  Chem. 
Soc.,  1924, 125,  2370 — 2372. — A  solution  of  molybdenum  trioxide  in 
hydrochloric  acid  was  electrolytically  reduced  in  a  diaphragm  cell, 
concentrated  with  exclusion  of  air,  and  again  electrolysed  until  a 
sample  of  the  cathode  liquid  gave  a  buff-coloured  precipitate  when 
poured  into  acetone.  This  precipitate,  which  contains  only  tervalent 
molybdenum  and  has  the  composition  MoOC1,4H20  was  washed 
with  acetone,  alcohol,  and  ether,  with  exclusion  of  air,  and  stored 
in  a  desiccator  under  carbon  dioxide,  which  was  then  evacuated. 
This  compound  oxidises  gradually  in  air,  but  does  not  deliquesce. 
It  is  soluble  in  vrater  or  hydrochloric  acid  and  is  a  strong  reducing 
agent.  Addition  of  lead  acetate  and  acetic  acid  to  its  solution 
does  not  cause  precipitation  of  lead  chloride.  C.  I. 

Cobaltammines  of  the  Nitrogen  Sulphonic  Acids  and 
Sulphato  Cobaltammines.  F.  Ephraim  and  W.  Flugel  (Helv. 
Cliim.  Ada,  1924,  7,  724 — 740). — The  solubilities  of  a  number  of 
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cobaltammines  of  the  nitrogen  sulphonic  acids  were  determined  in 
order  to  test  Ephraim’s  theory  (A.,  1923,  ii,  644).  In  the  majority 
of  cases,  compact  molecules,  i.e.,  those  with  equi-valent  cation  and 
anion,  wnre  less  soluble  than  those  in  which  the  anion  and  cation 
possessed  different  values.  The  luteo  salts  of  imidodisulphonic 
acids  are  exceptions,  in  that  they  are  less  soluble  than  the  bivalent 
xantho  salts.  The  preparation  of  the  following  new  cobalt  com¬ 
pounds  is  described  :  nitriiosulphonic  acid,  hezammine  and  aquo¬ 
pentammine  ;  imidosulphonic  acid,  hezammine,  aquopentammine , 
and  nitritopentammine ;  amidosulphonic  acid,  hezammine,  aquo¬ 
pentammine,  diaquotetrammine,  nitritopentammine,  cis-  and  trans- 
dinitritotetrammine  and  curbonato-tetrammine ;  hydroxy laminetri- 
sulphonic  acid,  hezammine ,  aquopentammine,  cis-  and  trans-dmi- 
tritotetrammine ;  hydro xylaminedisulphonic  acid,  nitritopentam¬ 
mine  ;  hydroxylamineisodisulplionic  acid,  hezammine,  nitrito¬ 
pentammine,  chloropentammine,  cis-  and  trans -dinitritotetrammine ; 
hydroxylaminemonosulphonic  acid,  hezammine ;  sulphatoaquo- 
tetramminecobalt  chloride,  bromide,  iodide,  nitrate,  perchlorate, 
picrate,  and  sulphate,  sulphatopentamminecobalt  chloride,  iodide, 
picrate,  chromate,  dichromaie,  chlorate,  perchlorate,  and  fluosilicate  \ 
hexamminecobalt  iodide  sulphate-,  aquopentamminccobaU  nitrate  sul¬ 
phate,  nitrate  iodide,  and  iodide  sulphate.  H.  T. 

Electrolytic  Preparation  of  Ozone  with  an  Alternating 
Superposed  on  a  Continuous  Current.  G.  Malquori  ( Atti  B. 
Accad.  Lined,  1924,  [v],  33,  ii,  102 — -106). — Good  yields  of  ozone  are 
obtainable  by  the  electrolysis  of  aqueous  sulphuric  acid  of  density 
1-1 — 1-4  by  means  of  superposed  continuous  and  alternating  cur¬ 
rents,  an  internally  cooled  anode  of  either  lead  coated  with  lead 
peroxide  or  platinum  being  used.  [Cf.  B.,  1924,  942.]  T.  H.  P. 

Preparation  of  Very  Pure  Barium  and  Strontium.  P.  S. 

Danxer  (./.  Amer.  Chem.  Soc.,  1924,  46,  2382 — -2385). — Very  pure 
metallic  strontium  or  barium  (99-9%)  was  prepared  as  follow's. 
The  pure  oxide  of  the  metal  was  partly  (10%)  converted  into  the 
peroxide  and  reduced  by  mixing  with  coarse  aluminium  metal 
(free  from  volatile  impurities)  and  striking  an  arc  in  the  mass.  The 
cold  fused  mass  was  then  ground,  the  fine  particles  sifted  off,  and 
the  remainder  sealed  up  in  a  distillation  apparatus  of  special  design, 
which  was  evacuated  as  rapidly  as  possible.  When  the  absorbed 
gases  had  been  removed  and  the  pressure  had  reached  10~4  mm., 
the  temperature  was  raised  to  950°,  and  the  alkaline-earth  metal 
distilled  off  in  the  form  of  soft,  silver-white,  crystalline  pellets.  The 
barium  was  spontaneously  inflammable  in  moist  air  and  hydrogen 
and  tarnished  rapidly  in  pure,  dry  carbon  dioxide.  Strontium 
was  slightly  less  reactive.  S.  K.  T. 

Separation  of  Zirconium  and  Hafnium.  Naamlooze  Vex- 
xootschaf  Philips’  Gloeilampexeabrikex  (Fr.  Pat.  568978 ;  from 
Chem.  Zentr.,  1924,  ii,  541). — Solutions  of  the  salts,  e.g.,  those 
obtained  by  fusing  the  raw  materials  with  potassium  hydrogen 
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fluoride  or  potassium  hydrogen  sulphate,  after  removal  of  other 
metals  by  known  methods,  are  either  treated  with  a  base  or  a  basic 
substance  (such  as  ammonia,  sodium  acetate,  or  sodium  thiosulphate) 
in  quantity  insufficient  to  precipitate  both  the  metals,  the  resultant 
precipitate  being  richer  in  zirconium  and  poorer  in  hafnium  than 
the  original  material,  or  both  elements  are  precipitated  as  hydr¬ 
oxides  by  excess  of  base  and  the  washed  precipitate  is  then  treated 
with  a  quantity  of  acid  insufficient  for  complete  dissolution,  the 
residual  precipitate  being  poorer  in  hafnium  and  the  solution  richer. 
By  frequent  repetition  of  the  process  and,  if  necessary,  purification 
of  the  fractions,  a  hafnium-free  precipitate  of  zirconium  hydroxide 
is  obtained,  and  a  zirconium -free  solution  of  a  hafnium  salt  from 
which  the  metals  may  be  obtained  in  the  usual  manner.  F.  A.  M. 

Separation  of  Zirconium  and  Hafnium.  Naamlooze  Ven- 
nootsciiap  Philips’  Gloeilampenfabriken  (Fr.  Pat.  569016 ; 
from  Chem.  Zentr.,  1924,  ii,  541). — Ores  containing  zirconium  and 
hafnium  are  fused  with  potassium  hydrogen  fluoride,  then  dissolved 
in  water  or  hydrofluoric  acid,  and  the  solution  mixed  with  potassium 
hydrogen  fluoride ;  alternatively,  the  ores  are  fused  with  other 
substances  and  the  mass  is  dissolved  and  treated  with  hydrofluoric 
acid  or  potassium  hydrogen  fluoride  etc.  The  resultant  solution  is 
then  fractionally  crystallised,  the  crystals  being  richer  in  zirconium 
and  poorer  in  hafnium  than  the  original  substance.  The  mother- 
liquor  is  then  evaporated,  again  allowed  to  crystallise  until  the 
solution  is  practically  free  from  zirconium,  and  is  then  worked  up 
in  the  usual  way  for  hafnium.  Alternatively,  the  solution  of  the 
double  fluoride  is  treated  with  a  quantity  of  disodium  hydrogen 
phosphate  insufficient  for  complete  precipitation,  the  washed 
precipitate  is  dissolved  in  hydrofluoric  acid,  and  again  fractionally 
precipitated  etc.,  the  precipitates  becoming  gradually  richer  in 
hafnium  (cf.  preceding  abstract).  F.  A.  M. 
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Mineralogical  Chemistry. 


Composition  of  the  Earth’s  Crust.  F.  W.  Clarke  and  H.  S. 
Washington  ( U.S.  Geol.  Survey  Prof.  Payer,  1924,  127,  1 — 117).— 
The  following  new  average  composition  for  igneous  rocks  of  the 
earth’s  crust  is  deduced  from  5159  of  the  more  trustworthy  pub¬ 
lished  analyses:  Si02,  59-12;  A1203,  15-34;  Fe203,  3-08;  FeO, 
3-80;  MgO,  3-49;  CaO,  5-08:  Na20.  3-84;  K20,  3-13;  H20  (over 
110°),  1-15;  CO,,  0-102;  TiO.,  1-050;  Zr02,  0-039;  Po05,  0-299 ; 
Cl,  0-048;  F,  0:030;  S,  0-052;  (Ce,Y)203,  0-020;  Cr203,  0-055; 
V203,  0-026;  MnO,  0-124;  KiO,  0-025 ;  BaO,  0-055;  SrO,  0-022 ; 
Li20,  0-007  ;  Cu,  0-010  ;  Zn,  0-004 ;  Pb,  0-002%,  and  other  elements 
in  still  smaller  amounts.  Averages  for  different  regions  and  con¬ 
tinents  are  also  deduced.  Ninety-nine  %  is  accounted  for  b}^  ten 
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oxides,  and  by  but  few  common  minerals.  Possible  analytical 
errors  are  considered  in  detail  for  each  element.  Igneous  rocks 
(including  metamorphic  rocks)  form  95%  of  the  solid  crust  (litho¬ 
sphere),  the  remainder  being  the  sedimentary  rocks,  shale  (4%), 
sandstone  (0-75%),  and  limestone  (0-25%).  An  average  com¬ 
position  is  deduced  for  each  of  these  rocks  ;  and  taking  into  account 
also  the  oceans  and  the  atmosphere,  an  average  composition  is 
deduced  for  the  whole  of  the  earth’s  exterior  (to  a  depth  of  10  or 
20  miles  in  the  solid  crust).  For  a  10-mile  crust,  hydrosphere,  and 
atmosphere  the  average  is:  0,  49-52;  Si,  25-75;  Al,  7-51;  Fe, 
4-70;  Ca,  3-39;  Na,  2-64:  K,  2-40 ;  Mg,  1-94;  H,  0-88 :  Ti,  0-58 ; 
Cl,  0-188;  P,  0-12;  C,  0-087;  Mn,  0-08;  8,  0-048;  Ba,  0-047; 
Cr,  0-033;  N,  0-030;  F,  0-027;  Zr,  0-023 ;  Ni,  0-018;  Sr,  0-017; 
V,  0-016 ;  Ce,  Y,  0-014  ;  sum  of  remainder  0-042%.  These  elements 
are  in  vast  preponderance  and,  with  some  others,  are  classed  as 
“  petrogenic  ”  elements.  “  Metallogenic  ”  elements  are  those 
falling  below  Cu,  Zn,  Ga,  Ge,  As,  Se,  Br  in  the  periodic  table.  The 
compounds  of  these  two  “  natural  ”  groups  of  elements  as  repre¬ 
sented  in  nature  by  minerals  are  compared  in  detail.  Petrogenic 
elements  form  mostly  oxides  and  oxygen  salts,  whilst  metallogenic 
elements  form  mostly  sulphides,  arsenides,  and  sulpho-salts. 
General  remarks  are  added  on  the  evolution  of  the  elements. 

L.  J.  S. 

Dumontite,  a  new  Radioactive  Mineral.  A.  Schoep  ( Compt . 
rend.,  1924,  179,  693 — 695).- — -This  mineral,  which  occurs  in  pockets 
of  the  compact  torbernite  of  Chinkolobwe,  in  the  Belgian  Congo, 
forms  translucent,  ochre-yellow,  biaxial,  elongated  prisms,  n>l-78. 
The  chemical  reactions  of  the  mineral  are  the  same  as  those  of 
dewindtite  (A.,  1922,  ii,  305)  and  parsonsite.  The  composition  is  : 

H20.  P205.  U03.  PbO.  Te03.  Total. 

5-78  8-65  56-49  27-19  1-01  99-12 

which,  neglecting  the  tellurium,  corresponds  with  the  formula, 
2Pb0,3U03,P205,5H20.  The  whole  of  the  water  is  expelled  at 
about  300°,  and  oxygen  is  lost  at  above  500°.  T.  H.  P. 

Alkali  Granite  and  Nepheline  Syenites,  Canadite,  and 
Foyaite,  in  the  Vredefort  Mountainland,  South  Africa.  G.  A. 

Molengraaff  and  A.  L.  Hall  (Proc.  K.  Akad.  Wetensch.  Amst., 
1924,  27,  465 — 486). — Descriptive.  L.  J.  H. 

Specific  Gravities  of  Minerals  and  Crystallised  Chemical 
Compounds.  U.  Panichi  (Atti  R.  Accad.  Lincei,  1924,  [v], 
33,  ii,  182 — 188). — Theoretical  considerations.  T.  H.  P. 
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Analytical  Chemistry. 


Apparatus  for  the  Determination  cf  pB.  M.  Trenel  ( Z . 
Elektrochem.,  1924,  30,  544 — 548). — A  platinum  electrode  is  fixed 
in  a  porous  cell  which  is  impregnated  with  a  saturated  solution  of 
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potassium  chloride  and  filled  with  the  standard  solution.  Sur¬ 
rounding  this  diaphragm  is  a  glass  tube  carrying  the  annular  second 
electrode,  also  of  platinum.  The  whole  is  immersed  in  the  solution 
to  be  tested,  and  the  potential  difference  is  measured  by  potentio¬ 
meter.  Arrangements  for  temperature -compensation  and  for  direct 
reading  of  pK  are  described.  W.  A.  C. 

Determination  of  Carbon,  Hydrogen,  and  Nitrogen  in 
Organic  Compounds.  J.  Heslinga  ( Rec .  trav.  chim.,  1924, 
43,  551—560).- — The  method  depends  on  the  cpiantitative  conversion 
of  carbon  and  hydrogen  in  organic  compounds  into  carbon  dioxide 
and  water,  respectively,  by  passing  the  vapour  over  manganese 
dioxide  at  400°  or  above.  When  halogens  are  present,  lead  dioxide 
is  added  to  the  manganese  dioxide,  whilst  temperature  modific¬ 
ations  are  made  for  substances  containing  sulphur  or  nitrogen. 
Similarly,  manganese  dioxide  may  be  used  in  a  Dumas  nitrogen 
determination.  In  the  combustion  of  benzil,  it  is  shown  that 
two-thirds  of  the  oxygen  comes  from  the  manganese  dioxide  and 
one-third  from  the  air.  It  is  said  that,  with  halogen  compounds, 
the  halogen  is  the  true  catalyst.  [Cf.  B.,  1924,  970.]  F.  M.  H. 

Critical  Studies  on  Methods  of  Analysis.  XIV.  Chlorine. 

L.  A.  Congdon,  W.  B.  Crabtree,  H.  W.  Coles,  L.  L.  Smith,  and 

M.  L.  Vehalgo  (Chem.  News,  1924,  129,  302—304,  317—320, 

334 — 336). — A  record  of  comparative  results  obtained  in  the  deter¬ 
mination  of  chlorine  by  several  different  methods.  The  indirect 
method  of  adding  an  excess  of  silver  nitrate  and  determining  the 
excess  by  titration  with  thiosulphate  gave  more  accurate  results 
when  the  silver  chloride  was  first  removed  by  filtration,  but  direct 
titration  with  silver  nitrate,  using  chromate  as  indicator,  gave 
better  results  than  either  indirect  method  except  in  the  presence  of 
ammonium  salts,  when  high  results  were  obtained.  A.  R.  P. 

Potentiometric  Determinations  with  Mercurous  Salts. 

C.  Muller  and  H.  Aarflot  {Rec.  trav.  chim.,  1924,  43,  874 — 878). — 
A  solution  of  mercurous  perchlorate,  prepared  by  boiling  mercuric 
oxide  (1  mol.)  with  concentrated  perchloric  acid  (2  mols.)  and 
excess  of  mercury,  gives  better  results  than  mercurous  nitrate 
solution  (Behrend,  A.,  1893,  i,  387)  in  the  potentiometric  titration 
of  chlorides  or  bromides  with  a  mercury  electrode.  The  decom¬ 
position  potentials  for  chlorides  (-{-0*32  e)  and  bromides  (-j-0*29  e) 
are  too  close  together  to  allow  of  determinations  of  two  halogens  in 
the  presence  of  each  other.  Iodide,  cyanide,  and  thiocyanate  can 
be  determined  when  solutions  containing  these  are  run  into  the 
mercurous  perchlorate  solution.  If  the  procedure  is  reversed,  results 
are  obtained  for  the  iodide  and  thiocyanate  which  are  0-5 — 0-8% 
too  low,  and  in  the  case  of  the  thiocyanate  the  differences  are  even 
greater.  This  is  attributed  to  the  greater  tendency  of  mercuric 
as  compared  with  mercurous  ions  to  form  complex  ions,  such  as 
Hgl4".  In  the  case  of  the  iodide,  this  is  shown  by  the  initial  pro¬ 
duction  of  a  dark  coloured  solution  containing  free  mercury  accord¬ 
ing  to  the  reaction  Hg2" — >Hg-bHg".  Cyanides,  thiocyanates, 
vol.  cxxviii.  ii.  3 
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and  iodides  can  be  determined  more  exactly  by  Kolthoff’s  method 
(A.,  1923,  ii,  873).  Chlorides  can  also  be  determined  by  potentio- 
metric  titration  with  mercuric  perchlorate  solution,  the  decom¬ 
position  potential  being  +0-41  s,  but  the  method  cannot  be  used 
for  the  determination  of  mercurous  and  mercuric  mercury  in  a 
mixture.  R.  B. 

“  Chloramine  ”  as  a  Substitute  for  Iodine  in  Chemical 
Analysis.  A.  Noll  ( Chem.-Ztg .,  1924,  48,  845 — 846). — - 

“  Chloramine  T  ”  (the  sodium  salt  of  p-toluenesulphochl’oroamide), 
behaves  like  an  inorganic  hypochlorite  except  that  it  is  much  more 
stable  and  can  be  purified  by  recrystallisation  from  water.  A 
0-lA-solution  is  suitable  for  most  analytical  processes  in  which 
the  much  more  expensive  iodine  solution  is  used ;  a  small  amount 
of  potassium  iodide  and  starch  solution  is  used  as  indicator  and 
the  solution  is  preferably  standardised  against  arsenic  trioxide. 

A.  R.  P. 

Determination  of  Nitrogen  in  Organic  Compounds  by 
Catalytic  Hydrogenation.  H.  ter  Meulen  (Rec.  trav.  chim., 
1924,  43,  643 — 644). — The  organic  nitrogen  compound  is  heated  in 
a  current  of  hydrogen  and  the  mixture  of  gases  passed  over 
nickelised  asbestos  prepared  by  low -temperature  reduction;  all 
the  nitrogen  is  reduced  to  ammonia,  which  is  collected  in  acid  and 
determined  volumetrically. 

If  the  substance  contains  sulphur  or  halogens,  the  hydrogen 
sulphide  or  halide  formed  is  absorbed  in  soda-lime.  W.  E.  E. 

Determination  of  Nitrogen  by  Kjeldahl’s  Method  and  its 
Modifications.  II.  P.  Fleury  and  H.  Levaltier  (J.  Pharm. 
Chim.,  1924,  [vii],  30,  265— -272).— The  authors’  method  (cf.  A., 
1924,  ii,  273)  gives  good  results  in  most  cases,  including  pyridine 
derivatives,  if  the  mixture  is  heated  for  1|  hours.  Nitrates,  nitriles, 
oximes,  and  azo  compounds,  however,  require  the  addition  of 
benzoic  acid,  and  aromatic  nitro  derivatives  and  hydrazines  and 
their  derivatives  require  the  addition  of  zinc.  The  benzoic  acid 
method  gave  the  best  results  (96%  of  the  theoretical)  for  anti- 
pyrine  and  pyramidone.  Semicarbazide  and  its  derivatives  require 
for  their  reduction  the  addition  of  both  zinc  and  benzoic  acid  to 
the  standard  mixture  of  sulphuric  acid,  phosphoric  acid,  and 
potassium  sulphate.  J.  K. 

Application  of  the  “  Formol  Titration”  to  the  Kjeldahl 
Method  of  Nitrogen  Determination.  W.  S.  Shaw  ( Analyst , 
1924,  49,  558 — 565). — The  distillation  of  the  colourless  solution 
obtained  after  digestion  with  acid  in  the  Kjeldahl  method  may  be 
eliminated  by  titrating  an  aliquot  portion  of  the  neutralised, 
reacidified,  boiled,  and  reneutralised  solution  to  which  a  definite 
quantity  of  formaldehyde  of  known  acidity  has  been  added,  with 
standard  sodium  hydroxide  solution.  [Cf .  B.,  1925,  30. J  D.  G.  H. 

Pemberton -Neumann  Method  for  the  Determination  of 
Phosphorus.  M.  B.  Richards  and  W.  Godden  ( Analyst ,  1924, 
49,  565 — 572). — The  main  sources  of  error  were  found  to  be 
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(1)  variation  in  the  volume  of  standard  alkali  used  to  dissolve  the 
precipitate  (1 — 2  c.c.  excess  gave  the  best  results) ;  (2)  carbon 

dioxide  absorbed  by  the  alkali  used  to  dissolve  the  ammonium 
phosphomolybdate  precipitate  may  not  all  be  expelled,  and  to 
effect  this  it  is  necessary  to  boil  with  excess  of  acid  before  the 
final  titration ;  (3)  the  factor  used.  Assuming  the  formula  of  the 
precipitate  to  be  (NH4)3P04,2Mo03  the  factor  is  0-001365.  [Cf. 
B.,  1925,  30.]  D.  G.  H. 

Detection  of  Ortho-,  Pyro-,  and  Meta-phosphate  Occurring 
Together,  and  in  Presence  of  Sodium  Fluoride.  J.  H.  de  Boer 

( Chem .  Weelcblad,  1924,  21,  561 — 566). — A  1%  solution  of  luteocobalt 
chloride  gives  a  distinct  cloudiness  with  a  0-01%  metaphosphate 
solution ;  with  stronger  solutions,  an  amorphous  precipitate,  which 
does  not  settle,  and  is  not  arrested  by  filter-paper,  is  obtained. 
Pyrophosphate  gives  no  precipitate  in  dilute  solutions,  but  a  char¬ 
acteristic  crystalline  precipitate  is  obtained,  after  seeding,  with  a 
0-05%  solution ;  this,  unlike  the  metaphosphate  precipitate,  dis¬ 
solves  in  dilute  acetic  acid.  Orthophosphate  gives  no  precipitate, 
even  in  5%  solution.  Small  quantities  of  pyrophosphate  may  be 
detected  by  means  of  zinc  or  copper  sulphate  in  presence  of  acetic 
acid ;  ortho-  and  meta-phosphates  under  these  conditions  give 
precipitates  only  when  present  in  large  quantities.  Orthophosphate 
is  detected  by  means  of  silver  nitrate  or  ammonium  molybdate; 
the  latter  test  is  extremely  sensitive  and  specific. 

In  presence  of  fluorides,  metaphosphate  may  be  detected  as  before ; 
the  phosphates  are  then  separated  by  means  of  silver  nitrate,  and 
zinc  or  copper  sulphate  is  employed  to  test  for  pyrophosphate. 
Orthophosphate  is  detected  as  above,  thorium  nitrate  being  also 
added.  •  S. I.  L. 

Physico-chemical  Analysis,  by  Conductivity,  of  Vegetable 
Ash.  I.  Determination  of  Phosphoric  Acid.  L.  Deshtjsses 
and  J.  Deshusses  ( Helv .  Chim.  Acta,  1924,  7,  681—688). — Phos¬ 
phoric  acid  in  vegetable  ash  can  be  quickly  determined  with  an 
accuracy  of  1 — 2%  by  titrating  the  acid  extract  of  the  ash  with 
uranyl  nitrate  solution  in  the  presence  of  ammonium  acetate,  the 
end-point  being  determined  by  a  conductivity  method  similar  to 
that  used  by  Dutoit  et  Duboux  (“  L ’Analyse  des  Vins  par  Volumetrie 
phys.  chiin.,”  1912).  The  amount  of  ammonium  acetate  added  is 
regulated  by  the  amount  of  acid  present.  H.  T. 

Preparation  of  the  Magnesium  Ammonium  Phosphate 
Precipitate  for  the  Determination  of  Phosphoric  Acid  or  of 
Magnesia.  B.  Schmitz  (Z.  anal.  Chem.,  1924,  65,  46 — 53).- — As 
a  resvdt  of  investigation  into  the  best  method  of  producing  a  pre¬ 
cipitate  of  magnesium  ammonium  phosphate  free  from  trimag  - 
nesium  phosphate  and  from  tetrammonium  magnesium  diphosphate, 
the  following  procedure  is  recommended  for  the  determination  of 
phosphoric  acid.  The  slightly  acid  solution  is  treated  with  mag¬ 
nesia  mixture,  ammonium  acetate,  and  a  few'  drops  of  phenol- 
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phthalein.  After  heating  to  incipient  boiling  a  2-5%  solution  of 
ammonia  is  allowed  to  drop  in  slowly  from  a  burette  while  the 
liquid  is  stirred  until  it  becomes  turbid ;  stirring  is  continued  until 
the  precipitate  becomes  crystalline,  ammonia  is  added  until  the 
solution  becomes  pink,  and  the  whole  is  allowed  to  cool.  Con¬ 
centrated  ammonia  solution  equal  to  one-fifth  the  volume  of  the 
liquid  is  added  and  the  mixture  is  stirred  for  a  few  minutes  and 
filtered  on  a  Neubauer  crucible.  The  precipitate  is  washed  with 
2-5%  ammonia,  then  with  alcohol,  ignited  at  1000°  for  30  minutes, 
cooled,  and  weighed.  [Cf .  B.,  Feb.]  A.  R.  P. 

Removal  of  Phosphates  in  Systematic  Qualitative  Analysis. 

L.  J.  Curtman,  C.  Margulies,  and  W.  Plechner  ( Chew, .  News, 
1924,  129,  299 — 301,  315 — 317). — Instead  of  the  usual  procedure 
of  precipitating  the  phosphoric  acid  as  ferric  phosphate,  pre¬ 
cipitation  as  zirconium  phosphate  is  recommended.  The  solution 
is  treated  in  succession  with  ammonium  chloride,  zirconium  oxy¬ 
chloride,  and  ammonia  until  alkaline,  boiled  for  2  minutes,  acidified 
with  hydrochloric  acid,  and  again  boiled  and  filtered.  If  only 
small  amounts  of  phosphoric  acid  are  present  a  little  fine  asbestos 
added  to  the  solution  aids  in  filtering  the  zirconium  phosphate. 
Excess  of  zirconium  is  found  with  the  aluminium  in  the  subsequent 
separation  and  may  be  removed  by  digestion  of  the  mixed  pre¬ 
cipitate  with  sodium  hydroxide.  A.  R.  P. 

Separation  of  Arsenic  and  Antimony  by  Distillation. 

F.  L.  Hahn  and  H.  Wolf  (Ber.,  1924,  57,  [JB],  1858 — ^1860). — 

Complete  separation  of  arsenic  from  antimony  by  distillation  of 
solutions  of  the  chlorides  can  be  effected  if  the  distilling  flask  is 
placed  on  an  asbestos  board  pierced  with  a  small  hole  and  heated 
with  a  small  flame  which  touches  only  that  portion  of  the  glass 
which  is  invariably  covered  by  liquid.  The  operation  is  tedious 
and  requires  great  care.  A  rapid  and  quantitative  separation  is 
obtained,  however,  if  the  flask  is  provided  with  a  fractionating  inset 
which  is  figured  in  the  original.  H.  W. 

Invert-sugar  as  a  Reagent  for  Boric  Acid  Determinations. 

G.  van  B.  Gilmotjr  (Analyst,  1924,  49,  576 — 577). — The  reagent  is 
prepared  by  inverting  commercial  granulated  sugar  with  sulphuric 
rather  than  hydrochloric  acid,  since  the  small  quantities  of  chloride 
present  in  the  latter  case  would  interfere  with  sodium  chloride 
determinations  which,  in  the  case  of  butter  and  margarine,  are 
frequently  made  on  the  same  solution.  [Cf.  B.,  1925,  54.] 

D.  G.  H. 

Qualitative  and  Quantitative  Analysis  of  Sodium  Di- 
thionate.  F.  M.  Litterscheid  and  H.  Lowenheim  ( Chem.-Ztg ., 
1924,  48,  881 — 883). — The  ordinary  crystallised  sodium  dithionate 
contains  2HaO  ;  specimens  with  5H20  are  sometimes  found  and  an 
unstable  form  with  6H20  undergoes  efflorescence  to  the  stable  form 
with  2HaO  at  the  ordinary  temperature.  Water  of  crystallisation 
is  determined  by  drying  at  60°  for  1  \  hours  and  finally  at  100° 
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for  !  hour.  The  pure  salt  should  show  no  reaction  for  sulphate, 
sulphite,  chloride,  or  carbonate.  In  testing  for  iron  and  other 
metallic  bases  care  should  be  taken  not  to  boil  the  salt  with  strong 
acids  owing  to  liberation  of  sulphur  dioxide.  When  heated  at 
250°  or  to  low  redness,  the  whole  of  the  sulphur  dioxide  is  expelled, 
leaving  a  residue  of  sodium  sulphite.  This  residue  should  be 
examined  for  purity  and  freedom  from  sulphite  and  carbonate. 
If  during  heating  a  sublimate  of  sulphur  is  formed  or  if  the  salt 
turns  brown  or  black,  it  is  impure.  A  method  is  described  whereby 
the  sulphur  dioxide  is  expelled  in  a  current  of  carbon  dioxide  as 
when  conducting  a  combustion  analysis  of  organic  materials.  The 
sulphur  dioxide  is  absorbed  in  standard  iodine  solution  and  deter¬ 
mined  by  titration  of  the  latter.  J.  F.  B. 

Precipitation  of  Calcium  Oxalate  in  the  Presence  of 
Ammonium  Citrate.  W.  F.  Jakob  ( Roczniki  Chemji,  1923, 
3,  308 — 324). — The  precipitation  of  calcium  in  the  form  of  oxalate 
has  been  examined  with  special  reference  to  the  inhibiting  action 
of  citrates.  It  is  found  that  the  latter  appreciably  increase  the 
solubility  of  calcium  oxalate,  more  especially  in  the  presence  of 
free  ammonia,  this  effect  being  attributed  to  the  formation  of 
complex  calcio -citrate  ions;  the  tribasic  citrate  ion- is  mainly 
responsible  for  complex  formation.  The  complete  precipitation  of 
calcium  is  nevertheless  possible  if  a  sufficient  excess  of  ammonium 
oxalate  is  used.  The  shape  of  the  precipitation  curve  indicates 
that  the  process  takes  place  in  two  phases  corresponding  with  two 
hydrates  of  calcium  oxalate ;  the  principal  constituent  obtained  at 
40°  is  one  containing  2-5H20,  whilst  the  remainder  is  the  mono¬ 
hydrate  which  is  precipitated  towards  the  end  of  the  reaction. 
The  former  of  these  is  coarsely  granular  and  easily  filtered  and  is 
probably  well  adapted  to  the  determination  of  calcium,  as  it  will 
not  tend  to  form  isomorphous  mixtures  with  magnesium  oxalate. 

G.  A.  R.  K. 

Contradictions  and  Errors  in  Analytical  Chemistry.  V. 
Precipitation  of  Magnesium  Ammonium  Phosphate  from 
Solutions  containing  Aluminium.  F.  L.  Hahn  and  S. 
Scheiderer  ( Ber .,  1924,  57,  [B],  1854 — 1858). — The  simultaneous 
presence  of  tartaric  acid  and  aluminium  can  not  only  delay,  but  may 
also  actually  prevent  the  precipitation  of  magnesium  as  magnesium 
ammonium  phosphate.  Magnesium  if  present  in  small  amount 
(about  1%)  in  aluminium  alloys  cannot  therefore  be  determined 
in  this  manner.  Separation  of  magnesium  from  aluminium  and 
zinc  is  effected  by  the  use  of  an  excess  of  alkali  hydroxide ;  the 
precipitate  is  contaminated  with  zinc  and  aluminium,  but  is  so 
far  enriched  in  magnesium  that  a  quantitative  separation  is  brought 
about  by  redissolution  and  subsequent  precipitation  by  ammonium 
sulphide.  H.  W. 

Volumetric  Determination  of  Zinc.  E.  Beyne  (Bull.  Soc. 
chim.  Belg.,  1924,  33,  507 — 516). — Various  modifications  of  Schaff- 
ner’s  method  of  titrating  zinc  in  ammoniacal  solution  with  sodium 
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sulphide  are  discussed.  To  obtain  satisfactory  results,  a  com¬ 
pensatory  method  is  necessary.  The  amounts  of  ammoniacal  salts 
are  important,  as  is  the  density  of  the  ammonia,  which  should  be 
0-92.  Various  passages  in  Olivier’s  pamphlet  (1921)  on  the  Vieille 
Montagne  method  are  commented  on.  [Cf.  B.,  1924,  1016.] 

F.  M.  H. 

Volumetric  Determination  of  Zinc.  K.  Kieper  ( Chem.-Ztg ., 
1924,  48,  893). — An  excess  of  standard  sodium  sulphide  solution  is 
added  to  the  ammoniacal  zinc  solution,  the  mixture  is  heated  and 
the  precipitate  filtered  off.  The  filtrate  is  cooled,  acidified  with 
acetic  acid,  and  titrated  with  iodine.  [Cf.  B.,  1925,  29.] 

A.  R.  P. 

Co-ordination  Studies  on  the  Analytical  Behaviour  of 
Heavy  Metal  Sulphides.  F.  Feigl  [in  part  with  F.  Pavelka 
and  R.  Schacherl]  ( Z .  anal.  Chem.,  1924,  65,  25 — 46).- — The  chief 
characteristics  of  the  heavy  metal  sulphides  are  their  very  pro¬ 
nounced  colour,  great  insolubility,  and  ability  under  certain  con¬ 
ditions  to  carry  down  with  them  sulphides  of  other  metals  which 
are  normally  soluble.  The  freshly -precipitated  sulphides  are  much 
more  soluble  than  those  which  have  aged  for  some  time  and  are 
capable  of  forming  compounds  with  other  metallic  salts,  such  as 
(HgS)2,HgCl2,  whilst  some  double  sulphides  of  the  types  FeS,NiS 
and  T12S,2CuS  are  known.  These  phenomena  may  be  explained 
by  assuming  that  the  precipitates  formed  by  addition  of  a  soluble 
sulphide  to  a  salt  of  a  heavy  metal  are  polymerides  of  the  single 
sulphide  and  that  on  ageing  the  polymerides  become  more  complex ; 
in  all  cases,  the  formation  of  these  complexes  is  due  to  the  sub¬ 
sidiary  valencies  of  sulphur.  Further  investigations  on  the  nature 
of  heteropolysulphides  have  led  to  the  discovery  of  many  new 
examples  of  which  the  following  are  the  best  defined  :  nickel  sulphide 
co-precipitated  with  lead  sulphide  is  appreciably  soluble  in  1  :  10- 
hydrochloric  acid,  but  in  the  absence  of  lead  sulphide  absolutely 
insoluble ;  manganese  sulphide  is  readily  soluble  in  acetic  acid, 
but  digestion  with  acetic  acid  of  a  mixture  of  zinc  and  manganese 
sulphides  that  have  been  precipitated  together  leaves  a  residue  of 
zinc  sulphide  that  may  contain  up  to  24%  of  manganese ;  cadmium 
and  manganese  sulphides  precipitated  together  by  ammonium 
sulphide  yield  the  compound  2MnS,3CdS ;  mercuric  sulphide, 
precipitated  from  acid  solutions  containing  zinc,  usually  contains 
2 — 3%  of  zinc,  or  precipitated  from  very  strongly  acid  chloride 
solutions  containing  cadmium,  may  contain  as  much  as  60%  of 
the  total  cadmium  present.  Precipitated  together  with  manganese 
sulphide  by  means  of  ammonium  sulphide,  it  gives  the  compound 
2HgS,MnS,  which  does  not  yield  all  its  mercury  to  sodium  sulphide 
or  its  manganese  to  acetic  or  1  :  1 -hydrochloric  acid.  A  further 
type  of  co-ordination  complex  is  exemplified  by  the  polysulphides 
of  the  metals ;  molybdenum  polysulphide  is  prepared  by  treating  a 
boiling  mixture  of  ammonium  molybdate  and  yellow  ammonium 
sulphide  with  sulphuric  acid  and  extracting  the  free  sulphur  from 
the  precipitate  by  means  of  bromocamphor  which  leaves  a  dark 
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brown  residue  of  MoS3*"*S2.  This  sulphide  is  readily  formed  by 
passing  hydrogen  sulphide  into  a  molybdenum  solution  containing 
free  iodine,  and  this  procedure  obviates  the  necessity  of  heating  the 
liquid  under  pressure  to  obtain  complete  precipitation. 

The  above  facts  show  that  under  certain  conditions  the  sodium 
sulphide  procedure  of  qualitative  analysis  may  fail  to  reveal  the 
presence  of  some  elements,  whilst  others  may  appear  in  the  wrong 
place.  Even  the  ordinary  hydrogen  sulphide  method  fails  to  effect 
a  complete  separation  of,  for  example,  mercury  from  zinc  and 
cadmium  and  tin  from  cobalt.  A.  R.  P. 

Analytical  Separation  of  Rare  Earths  from  Uranium. 
Alkali  Uranylsalicylates.  G.  Canneri  and  L.  Fernandes 
(Gazzetta,  1924,  54,  770 — 773)/ — Hauser’s  modification  of  the  oxalate 
method  for  separating  rare  earths  from  uranium  (A.,  1908,  ii,  987) 
yields  inaccurate  results,  but  a  satisfactory  separation  may  be 
effected  by  conversion  of  the  uranium  into  uranylsalicylic  acid. 

The  uranylsalicylates  have  the  formula  U02(*0,C6H4,C02R)2, 
and  are  moderately  stable,  the  uranium  not  being  detectable  by  the 
ordinary  reagents,  including  concentrated  alkali  hydroxide  solution. 
The  sodium  (-j-9H20)  and  'potassium  (  +  10H2O)  salts  form  orange- 
red  needles;  the  ammonium  salt  (-f-13H20)  was  also  prepared. 
[Cf.  B.,  1925,  54.]  T.  H.  P. 

Separation  of  Gallium.  E.  H.  Swift  (J.  Amer.  Chem.  Soc., 
1924,  46, 2375 — 2381). — Gallium  may  be  separated  from  many  metals 
with  which  it  occurs  (e.g.,  lead  or  indium,  but  not  iron)  by  extraction 
with  ether  of  a  solution  in  5— 6AT-hydrochloric  acid.  The  most 
efficient  extraction  occurs  when  5-5A7-acid  is  used.  Gallium  does 
not  volatilise  when  solutions  of  the  chloride  are  evaporated.  It 
may  be  separated  from  iron  as  follows.  Sodium  hydroxide,  not 
less  concentrated  than  0-3A7,  is  added  in  slight  excess  to  the  solution 
in  hydrochloric  acid,  the  mixture  is  boiled  for  2  minutes,  cooled, 
and  the  precipitated  iron  hydroxide  filtered  off.  The  filtrate  is  just 
acidified  with  6A7-hydrochloric  acid,  diluted  to  100  c.c.,  and  the 
gallium  precipitated  by  boiling  for  2  minutes  with  5  c.c.  of  3AT-am- 
monium  acetate.  In  a  neutral  or  slightly  acid  solution,  the  metal 
is  completely  precipitated  with  the  iron.  A  detailed  procedure  is 
given  for  the  detection  of  gallium  based  on  the  above  method ;  it 
can  also  be  used  for  obtaining  pure  gallium  salts  from  natural 
materials.  S.  K.  T. 

Hahn’s  Iron  Titration  Method  and  Rosenmund's  Modi¬ 
fication  Thereof.  E.  Rupp  ( Apoth .  Ztg.,  1924,  39,  422 — 423  ; 
from  Chem.  Zentr.,  1924,  ii,  512). — The  success  of  Hahn  and 
Windisch’s  iron  titration  method  (A.,  1923,  ii,  262)  depends  on  the 
purity  of  the  thiosulphate  solution;  an  increase  in  the  amount  of 
potassium  iodide  is  frequently  but  not  invariably  of  value.  At 
present  the  usefulness  of  the  method  is  limited.  F.  A.  M. 

Prussian-blue  Reaction.  E.  Schulek  ( Pharm .  Zentralh., 
1924,  65,  693 — 694). — The  presence  of  even  small  amounts  of  am¬ 
monium  chloride  hinders  or  entirely  prevents  the  formation  of 
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Prussian-blue  in  the  usual  test  for  small  amounts  of  cyanide.  In 
such  cases  the  solution  should  be  distilled  with  boric  acid  and  the 
distillate  tested  as  usual.  [Cf.  B.,  1925,  40.]  A.  R.  P. 

Determination  of  Nickel  by  means  of  Dimethylglyoxime  in 
Presence  of  Iron  and  Cobalt.  J.  G.  Weeldenburg  ( Rec .  trav. 
chim.,  1924,  43,  465 — 473). — Tartaric  and  citric  acids  interfere  with 
the  determination  of  nickel  by  means  of  dimethylglyoxime  in  presence 
of  iron  and  cobalt,  the  results  obtained  being  too  high.  This  is  due 
to  the  simultaneous  precipitation  of  an  iron-cobalt-dimethyl- 
glyoxime  compound  of  the  formula  FeCoC12H1906N6.  The  pro¬ 
perties  of  this  substance  are  described  and  compared  with  those  of 
the  nickel  compound.  A  method  of  determining  nickel  under  the 
stated  conditions  is  based  on  the  reduction  of  the  solution  by 
warming  with  sodium  hydrogen  sulphite  or  sulphurous  acid  until 
the  yellow  colour  of  ferric  iron  has  disappeared.  Sodium  hydroxide 
is  then  added  until  a  permanent  precipitate  is  formed ;  this  is 
dissolved  in  a  few  drops  of  hydrochloric  acid.  To  avoid  atmospheric 
oxidation,  the  solution  is  treated  with  a  reducing  agent  and  diluted 
until  not  more  than  0T  g.  of  metal  per  100  c.c.  is  present.  Excess 
of  dimethylglyoxime  and  a  few  g.  of  sodium  acetate  are  added. 
The  precipitate  is  allowed  to  settle,  filtered,  washed  with  dilute 
sulphurous  acid,  then  with  water,  dried  at  110 — 120°,  and  weighed. 
If  the  amount  of  iron  and  cobalt  present  is  equal  to  or  less  than 
that  of  nickel,  the  quantity  of  dimethylglyoxime  corresponding  with 
the  latter  is  sufficient,  otherwise  excess  must  be  added.  H.  J.  E. 

Ignition  of  Precipitates.  II.  Conversion  of  Molybdenum 
Sulphide  into  Oxide  and  the  Volatility  of  Molybdenum 
Trioxide.  P.  H,  M.-P.  Brinton  and  A.  E.  Stoppel  (J.  Amer. 
Chem.  Soc:,  1924,  46,  2454 — 2457). — Molybdenum  trioxide  is  non¬ 
volatile  below  500°  and  volatilises  only  very  slightly  between  500° 
and  600°.  Hence  the  conversion  of  molybdenum  trisulphide  into 
the  oxide  in  analysis  may  be  carried  out  by  heating  the  sulphide 
precipitate  with  the  filter-paper  at  600°  in  a  crucible  suspended  in 
an  improvised  air-muffle,  consisting  of  a  large  crucible  with  a  disc 
of  asbestos  in  the  bottom.  S.  K.  T. 

Determination  of  Uranium  in  Carnotite.  P.  H.  M.-P. 

Brinton  and  R.  B.  Ellestad  ( Ind .  Eng.  Chem.,  1924,  16,  1191— 
1192). — A  rapid  method  of  moderate  accuracy  for  the  determination 
of  uranium  in  its  ores  depends  on  the  fact  that  iron,  vanadium, 
and  the  excess  of  lead  used  for  precipitating  the  latter  can  be 
removed  in  one  operation  with  lead  nitrate  and  ammonium  car¬ 
bonate  by  precipitation  under  slight  pressure.  Any  lead  still  in 
solution  is  removed  as  sulphide,  the  uranium  precipitated  as 
ammonium  diuranate,  and  the  precipitate  freed  from  aluminium 
in  the  usual  way.  C.  I. 

Potentiometric  Determination  of  Vanadium,  Chromium, 
and  Iron  in  Presence  of  each  other  and  its  Application  to 
Steel  Analysis.  I.  M.  Kolthoff  and  O.  Tomicek  (Rec.  trav. 
chim.,  1924,  43,  447 — 456). — Whereas  vanadic  acid  is  reduced  to 
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vanadyl  salt  and  chromic  acid  to  chromic  salt  by  a  ferrous  salt  in 
acid  solution,  only  the  vanadyl  ion  is  oxidised  to  vanadic  acid  on 
titration  with  permanganate.  The  determination  is  most  advan¬ 
tageously  carried  out  at  70 — 80°.  The  method  may  be  applied  to 
the  potentiometric  determination  of  chromium  and  vanadium  in 
presence  of  one  another  and  details  are  given  of  the  experimental 
method  of  determining  vanadium  and  chromium  in  steel.  [Cf. 

B. ,  1924,  969.]  H.  J.  E. 

Iodometric  Determination  of  Vanadium.  A.  E.  Stoppel, 

C.  F.  Sidener,  and  P.  H.  M.-P.  Brinton  (J.  Amer.  Chem.  Soc., 

1924,  46,  2448 — 2453). — The  vanadium  in  a  concentrated  neutral 
solution  of  a  vanadate  may  be  accurately  determined  by  adding  to 
10  c.c.  an  equal  volume  of  6A7-mineral  acid  ( e.g .,  hydrochloric  or 
sulphuric,  but  not  acetic  acid)  and  a  few  grams  of  potassium  iodide 
and  then,  after  considerable  dilution,  titrating  with  standard  thio¬ 
sulphate  solution.  The  liberated  iodine  is  exactly  equivalent  to 
the  reduction  of  the  vanadium  to  the  quadrivalent  vanadyl  stage. 
The  operations  must  be  conducted  without  undue  delay.  To  ensure 
all  the  vanadium  being  in  the  quinquevalent  condition,  it  should  be 
previously  oxidised  with  alkaline  hydrogen  peroxide  solution,  the 
excess  of  the  latter  being  destroyed  by  boiling.  Small  quantities 
of  molybdenum  do  not  interfere  if  phosphoric  acid  is  used  for  the 
mineral  acid,  but  the  presence  of  tungsten  causes  low  results. 
Uranium  must  be  absent.  S.K.  T. 

Bismuth.  I.  Determination  of  Bismuth.  L.  Kurthy  and 
H.  Muller  ( Biochem .  Z.,  1924,  147,  377 — 384). — A  method  for  the 
determination  of  bismuth  suited  to  biological  application  is 
described.  The  bismuth  is  precipitated  from  neutral  solution  as 
the  phosphate  by  addition  of  a  known  excess  of  diammonium 
hydrogen  phosphate,  and,  after  1  hour,  is  separated  by  centrifuging. 
The  excess  of  phosphate  is  then  determined  by  colorimetric  compari¬ 
son  with  a  standard  solution,  utilising  the  blue  colour  which  develops 
on  adding  molybdic  acid,  quinol,  and  sodium  carbonate.  The 
excess  of  phosphate  may  also  be  determined  by  titration  with 
0-1 M -bismuth  nitrate  solution,  using  potassium  iodide,  which  gives 
a  yellow  colour  with  bismuth  nitrate,  as  an  internal  indicator. 

J.  P. 

Boiling-point  Correction  Chart  for  Normal  Liquids  with 
Special  Application  to  Petroleum  Products.  W.  H.  Bahlke. 
and  It.  E.  Wilson  (Ind.  Eng.  Chem.,  1924,  16,  1131 — 1132). — 
Where  distillations  of  unassociated  paraffin  hydrocarbons  are  made 
at  temperatures  which  vary  from  those  at  which  the  b.  p.  are 
required,  the  necessary  corrections  may  be  made  from  the  given 
chart  prepared  from  accurate  vapour  pressure  observations. 

D.  G.  H. 

Analysis  of  Naphthalenesulphonic  Acids  and  Naphthalene. 

W.  S.  Calcott,  F.  L.  English,  and  F.  B.  Downing  (Ind.  Eng. 
Chem.,  1924,  16,  1190;  cf.  A.,  1924,  ii,  208). — Manipulative  details, 
omitted  in  the  previous  paper,  are  given  for  the  determination  of 
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the  naphthalene  carbon  by  oxidation  of  the  naphthalene  residue 
to  phthalic  anhydride,  and  of  the  sulphonic  acid  sulphur  by  isol¬ 
ation  of  the  soluble  barium  sulphonates  and  gravimetric  determin¬ 
ation  of  barium.  [Cf.  B.,  1924,  1007.]  W.  A.  S. 

Determination  of  Anthracene  in  Anthraquinone.  H.  F. 

Lewis  (Ind.  Eng.  Chem.,  1924,  16,  1184). — When  a  solution  of 
anthracene  in  “  oleum  ”  is  heated,  charring  takes  place,  but  a 
similar  solution  of  anthraquinone  remains  yellow.  The  anthra¬ 
quinone  containing  anthracene  is  dissolved  in  “  10%  oleum  ” 
heated  at  150°,  then  poured  into  water  and  filtered.  The  colour 
of  the  filtrate  is  compared  with  those  of  solutions  of  potassium 
dichromate  and  cobalt  chloride,  standardised  against  prepared 
mixtures  of  anthracene  and  anthraquinone.  An  accuracy  of 
0T%,  up  to  7%  of  anthracene,  is  claimed.  W.  A.  S. 

Determination  of  Invert-sugar  by  the  Reduction  Titration 
Method  in  Liquids  containing  Sucrose.  M.  A.  H.  van  den 

Hout,  P.  A.  Neeteson,  and  A.  L.  van  Scherpenberg  ( Chem . 
Weelcblad,  1924,  21,  578—582). — The  possible  errors  in  Schoorl’s 
method  have  been  investigated.  Sucrose  reduces  Fehling’s  solu¬ 
tion,  but  the  extent  of  the  reduction  is  at  first  constant  and  finally 
diminishes  with  increasing  concentration  of  sucrose.  The  concen¬ 
tration  of  the  Fehling’s  solution  markedly  affects  the  results.  The 
previous  history  of  the  flasks  employed  is  also  a  factor,  constant 
results  being  obtained  only  after  boiling  out  with  sodium  hydroxide 
and  washing ;  the  hydrogen-ion  concentration  of  the  distilled  water 
used  for  dissolving  is  of  influence,  so  that  this  should  be  made 
alkaline  before  use.  The  time  of  boiling  has  little  effect,  but  cooling 
should  be  as  rapid  as  possible.  The  amount  of  potassium  iodide 
added  and  the  time  elapsing  after  acidification  before  titration 
both  affect  the  results.  The  quantity  of  starch  used  should  be 
constant.  Salts,  and  especially  those  of  the  alkaline  earths,  have 
some  influence ;  the  latter  should  be  removed  as  oxalates. 

S.  I.  L. 

Determination  of  Starch  using  Malt.  T.  Chrzaszcz  ( Z . 
Unlers.  Nahr.  Genussm.,  1924,  48,  306 — 311). — The  starch  contain¬ 
ing  grist  is  heated  with  water  at  106° ;  the  hydrogen-ion  concen¬ 
tration  is  then  adjusted  to  about  pH  5,  and  the  mash  cooked  in  an 
autoclave.  It  is  then  cooled  to  70°,  malt  extract  is  added,  and  a 
temperature  of  65°  to  70°  is  maintained  until  the  liquid  and  grist 
cease  to  give  a  colour  reaction  with  iodine.  After  cooling  and 
diluting,  a  portion  of  the  filtrate  is  hydrolysed  with  hydrochloric 
acid,  neutralised  with  sodium  hydroxide,  and  the  reducing  power 
determined  by  the  usual  methods.  The  determination  is  made 
on  duplicate  samples,  the  first  being  used  for  the  iodine  test  during 
diastatic  action.  Correction  is  made  for  the  malt  extract  added. 

G.  S.  W. 

Determination  of  Copper  Value  of  Celluloses.  E.  Benesch 
( Chem.-Ztg .,  1924,  48,  861). — Following  the  method  described  by 
Adanti  (A.,  1916,  ii,  155),  3 — 4  g.  of  cellulose  are  placed  in  a  1  litre 
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Erlenmeyer  flask  with  50  c.c.  of  Fehling’s  solution,  washed  down 
with  50  c.c.  of  water.  Boiling  is  continued  for  15  minutes, 
the  mouth  of  the  flask  being  covered  with  a  glass  dish ;  the  mass 
is  then  collected  under  suction  in  a  small  Buchner  funnel  on  a  double 
layer  of  “  quantitative  ”  filter-paper.  It  is  washed  until  free  from 
Fehling’s  solution,  then  transferred  together  with  the  filter-paper 
to  a  large  beaker,  using  100  c.c.  of  water.  Oxidation  is  effected 
by  the  addition  of  25  c.c.  of  a  solution  of  10  g.  of  ferric  ammonium 
sulphate  in  10%  sulphuric  acid  until  the  previously  red  filter- 
paper  is  completely  colourless.  The  liquid  is  filtered  off  through 
the  same  funnel  and  the  mass  washed  six  or  seven  times  with 
50  c.c.  of  water  by  decantation  until  free  from  iron.  The  amount 
of  ferrous  salt  in  the  filtrate  is  titrated  with  permanganate  at  a 
temperature  above  50°  and  the  result  corrected  by  a  control  titration 
of  25  c.c.  of  the  same  iron  alum  solution  diluted  with  200  c.c.  of 
water.  J.  F.  B. 

Determination  of  Tartaric  Acid  by  Precipitation  as  Calcium 
Tartrate.  M.  Francois  and  C.  Lormand  (-/.  Pharm.  Ckim., 
1924,  [vii],  30,  276 — 283). — Gravimetric  determination  of  tartaric 
acid  as  the  calcium  salt  (cf.  A.,  1923,  ii,  129)  is  directly  applicable 
to  cream  of  tartar,  potassium  sodium  tartrate,  complex  lithium 
mixtures  containing  tartaric  acid,  and  potassium  borotartrate. 
With  tartar  emetic,  the  antimony  must  first  be  eliminated,  pre¬ 
ferably  with  hydrogen  sulphide.  With  potassium  ferric  tartrate, 
the  iron  should  be  removed,  either  as  sulphide  by  the  addition  of 
ammonium  sulphide  and  acetic  acid,  or  as  basic  ferric  acetate. 

J.  K. 

Determination  of  Citronellal  in  Citronella  Oil.  J.  Dupont 
and  L.  Labaune  (Amer.  Perf.  Essent.  Oil  Iiev.,  1924,  19,  257 — 
258). — By  acetylation  with  acetic  anhydride  and  sodium  acetate, 
the  total  quantity  of  compounds  capable  of  acetylation  is  obtained. 
Acetylation  is  then  effected  on  the  oil  remaining  after  treatment 
with  liydroxylamine  hydrochloride  and  sodium  carbonate.  The 
difference  between  the  acetylation  values  is  an  indication  of  the 
citronellal  content.  Chemical  Abstracts. 

Determination  of  Cineole  in  Essential  Oils  by  Cooking’s 
Process.  L.  S.  Cash  and  C.  E.  Fawsitt  (./.  Proc.  Roy.  Roc.  A LS. 
Wales,  1923,  57,  157 — 159). — Cooking’s  method  (A.,  1920,  ii,  645) 
gives  more  accurate  results  than  other  methods  provided  the  oil 
contains  at  least  65%  of  cineole.  Cineole  was  added  to  various 
eucalyptus  oils  to  give  a  content  of  65 — 95%  of  cineole,  and  f.p.- 
specific  gravity  curves  were  drawn.  It  is  concluded  that  the 
cineole  content  of  an  oil  should  be  capable  of  determination  with  a 
maximum  error  of  2%.  W.  T.  K.  B. 

Phenolphthalin  as  a  Reagent  for  Hydrocyanic  Acid.  J. 

Stamm  {Arch.  Pharm.  Chem.,  4,  18;  from  Chem.  Zentr.,  1924,  ii, 
515). — Alkaline  phenolphthalin  solution  (2  drops  in  5  c.c.  of  water) 
is  a  sensitive  reagent  for  hydrocyanic  acid  or  hydrogen  peroxide 
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and  can  be  utilised,  in  the  absence  of  oxidising  agents,  for  detecting 
hydrocyanic  acid.  F.  A.  M. 

Fluorescin  as  a  Reagent  for  Hydrocyanic  Acid.  J.  Stamm 
(Arch.  Pharm.  Chem.,  4,  25;  from  Chem.  Zentr.,  1924,  ii,  515 — 
516). — Fluorescin  is  oxidised  to  fluorescein  by  hydrocyanic  acid  in 
alkaline  solution  and  in  presence  of  very  dilute  copper  sulphate. 
On  adding  to  4  c.c.  of  very  dilute  potassium  cyanide  solution,  the 
same  volume  of  the  reagent  (0-00025%  of  fluorescin)  and  2  drops  of 
1  :  2000  cupric  sulphate,  a  brilliant  green  fluorescence  is  shown  at 
once.  The  reagent  is  prepared  by  dissolving  fluorescein  in  alcoholic 
aqueous  sodium  hydroxide  solution  and  heating  with  zinc  dust 
on  the  water-bath  until  decolorised,  followed  by  dilution  with 
aqueous  alcohol.  After  keeping  in  the  dark  for  12  hours,  the 
solution  is  filtered  and  suitably  diluted.  Other  oxidising  agents 
besides  hydrocyanic  acid  also  give  the  reaction.  F.  A.  M. 

Micro  Determination  of  Carbamide  and  Ammonium  Salts 
by  Titration  with  Hypobromite.  B.  Pohorecka-Lelesz  (Bull. 
Soc.  Chim.  biol.,  1924,  6,  773 — 787). — Carbamide  and  ammonium 
salts  may  be  determined  by  micro  methods  in  which  the  sodium 
hypobromite  used  in  decomposing  these  compounds  is  measured 
by  iodometric  titration  in  cold,  or  by  alkalimetry  in  hot  solutions. 
The  former  process  is  recommended  for  determining  ammonia  in 
the  micro  Kjeldahl  method,  the  method  being  applied  direct  to 
the  neutralised  product  from  the  acid  digestion,  thus  eliminating 
the  necessity  of  distillation.  J.  P. 

Analysis  of  Cyanamide  in  its  Calcium  Compound.  R. 

Fosse,  P.  Hagene,  and  R.  Dubois  (Compt.  rend.,  1924,  179, 
408 — 410). — The  cyanamide  is  hy drolysed  by  means  of  dilute 
nitric  or  hydrochloric  acid  and  a  portion  of  the  resulting  solution, 
made  slightly  alkaline  with  ammonia  and  diluted  to  known  volume, 
is  treated  with  methylxanthydrol  in  presence  of  acetic  acid.  The 
xanthylcarb amide  thus  formed  is  dried  and  weighed.  H.  J.  E. 

Influence  of  Colloids  in  the  Reductase  Test.  A.  I.  Virtanen 
(Z.  Unters.  Nahr.  Oenussm.,  1924,  48,  141 — 151). — The  influence  of 
colloidal  adsorption  of  the  methylene- blue  on  the  rate  of  reduction 
in  milk  was  examined  by  means  of  a  series  of  tests  under  different 
colloidal  conditions.  Decrease  of  the  adsorption  surface  by 
coagulation  by  electrolytes  caused  no  decrease  in  the  time  of  reduc¬ 
tion,  nor  was  the  time  increased  by  the  addition  of  normal  milk 
colloids  in  the  form  of  condensed  milk  and  cream.  A  considerable 
decrease  in  the  rate  of  reduction  was  obtained  in  the  presence  of 
foreign  colloids,  especially  in  the  case  of  gelatin.  Increase  of  the 
continuous  phase  by  addition  of  water  up  to  20%  had  no  influence. 
[Cf.  B.,  1924,  960.]  G.  S.  W. 
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The  Displacement  Law  of  Arc  and  Spark  Spectra.  W.  F. 

Meggers,  C.  C.  Kiess,  and  F.  M.  Walters,  jun.  (J.  Opt.  Soc. 
Amer.,  1924,  9,  355 — 374). — A  review  of  the  laws  which  have  been 
found  to  govern  the  structures  of  practically  all  spectra  is  given, 
and  illustrated  by  six  tables,  including  the  multiplets  of  Sc  h,  Ti+, 
V,  Cr+,  Mn+,  and  Fe+.  The  work  of  the  Bureau  of  Standards  on 
spark  spectra  is  shown  to  prove  the  displacement  law  of  Kossel 
and  Sommerfeld.  C.  W.  B. 

Spectrum  Regularities  for  Scandium  and  Yttrium.  W.  F. 

Meggers  ( J .  Washington  Acad.  Sci.,  1924,  14,  419 — 430). — 
Examples  of  multiplets  in  the  arc  and  spark  spectra  of  scandium 
and  yttrium  are  given.  The  doublets  in  the  spectrum  of  Sc  I, 
triplets  in  the  spectrum  of  Sc  II,  doublets  in  the  spectrum  of  Y  I, 
triplets  in  the  spectrum  of  Y  II,  Zeeman  effect  for  Y  I  and  Y  II 
are  classified  in  tables.  C.  W.  B. 

Intensity  Measurements  in  Flame  Spectra.  C.  E.  Bleeker 
and  I.  A.  Bongers  ( Z .  Physik,  1924,  27,  195 — 202). — A  comparison 
has  been  made  of  the  relative  intensities  of  the  lines  of  the  diffuse 
and  sharp  series  of  rubidium  and  caesium  when  excited  in  flames  of 
different  temperatures  and  with  various  concentrations  of  metallic 
chlorides  in  the  flames.  The  intensity  relations  are  unaffected  by 
such  changes,  and  the  intensities  of  each  pair  of  lines  composing  a 
doublet  are  also  uniformly  in  the  ratio  1:2.  S.  B. 

Doublets  of  the  Alkali  Metals.  F.  J.  de  Wisniewski  ( Compt . 
rend.,  1924,  179,  1316 — 1317). — A  formula,  Ay—az/n 3  .  (1—0-5 jn), 
is  given  for  the  width  of  the  successive  doublets  in  the  principal 
series.  This  is  simpler  than  that  previously  given  ( Physikal .  Z., 
1923,  24,  294).  Ay  is  the  difference  in  frequency  of  the  two  lines 
of  the  doublet,  n  the  numerical  order  of  the  doublet  (Thitz’s  notation), 
and  y.z  a  constant  for  each  element.  Calculated  and  observed 
values  are  given,  showing  good  agreement.  L.  L.  B. 

Line  Spectrum  of  Nitrogen.  F.  Croze  (Compt.  rend.,  1924, 
179,  1603 — 1605;  cf.  A.,  1914,  ii,  600).- — The  lines  emitted  by  N+ 
as  distinct  from  neutral  N  and  N++  have  been  resolved  by  the  aid 
of  the  Zeeman  effect.  Although  the  complete  N+  spectrum  cannot 
yet  be  laid  down,  there  is  evidence  of  series  of  simple  lines  and  of 
three  series  of  terms  with  triple  multiplicity  disclosed  by  the  presence 
of  multiplets  of  the  types  ps,  pd,  df,  pp',  dd',  p'd',  p'p" ,  p"s. 

W.  A.  C. 

Low-voltage  Arc  Spectra  of  Copper.  A.  G.  Shenstone 
( Nature ,  1924,  114,  934). — The  absorbed  fines  of  copper  vapour  are  : 
3247-55,  3273-97,  2492-14,  2441-63,  2244-24,  2225-67,  2165-06,  and, 
with  slight  uncertainty,  2181-68,  2024-33  A.  A.  A.  E. 
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Spark  Spectrum  of  Iron  in  the  Schumann  Region.  L.  and 

E.  Bloch  ( Gompt .  rend.,  1924,  179,  1396 — 1399). — The  spark 
spectrum  of  iron  in  the  region  1855 — 1505  A.  was  re-examined  : 
253  lines  are  recorded,  more  than  half  of  which  are  new.  The  lines 
of  carbon  and  nitrogen  given  by  Simeon  and  by  Hopfield  and 
Leefson  were  used  as  primary  and  the  lines  of  aluminium  as  second¬ 
ary  standards.  The  absolute  precision  is  not  greater  than  that 
of  the  standards,  i.e.,  0-2  A.,  but  the  differences  between  successive 
lines  are  accurate  to  a  few  hundredths  of  this  unit.  H.  T. 

Ultra-violet  Spectrophotometry.  T.  R.  Merton  ( Proc .  Roy. 
Soc.,  1924,  A,  106,  378 — 384). — A  method  is  described  for  the 
preparation  of  optical  “  wedges  ”  of  platinum,  by  the  cathodic 
sputtering  of  the  metal  on  to  a  quartz  plate  in  a  vacuum.  These 
may  be  used  for  spectrophotometry  throughout  the  range  of  the 
quartz  spectrograph,  in  the  same  manner  as  wedges  of  neutral- 
tinted  glass  are  used  in  the  visible.  S.  B. 

Absorption  Measurement  in  the  Ultra-violet  by  Photo¬ 
graphic  Photometry.  H.  Ley  and  F.  Volbert  (Z.  wiss.  Phot., 
1924:,  23,  41- — 51). — The  photometric  method  of  Henri  gives  satis¬ 
factory  results  agreeing  with  those  of  an  independent  method  (A., 
1923,  ii,  519).  The  plate  factor  is  practically  independent  of  the 
wave-length  of  the  light  within  the  region  studied  (3900 — 2300  A.) 
and  the  extinction  coefficient,  e,  is  independent  of  the  intensity  of 
the  light.  L.  J.  H. 

Irregularity  of  the  La-Doublet  in  the  X-Ray  Spectra.  B.  B. 

Ray  {Phil.  Mag.,  1924,  [vi],  48,  707 — 711). — Measurements  were 
made  of  the  change  in  the  wave-length  of  the  L-doublet  of  the 
elements  of  atomic  numbers  between  41  and  92.  When  these 
differences  were  plotted  against  the  atomic  numbers,  changes  of 
slope  were  obtained  in  the  regions  Pd  (46),  Ce  (58),  and  La  (71), 
results  which  in  a  general  way  support  the  Bohr  theory.  Calculations 
made  on  the  La-doublet  show  that  both  lines  undergo  similar 
changes,  pointing  to  a  similarity  between  the  two  orbits  (cf.  Lande, 
A.,  1924,  ii,  511).  H.T. 

Doppler  Effect  of  Arc  and  Spark  Lines.  H.  Krefft 
(Physikal.  Z.,  1924,  25,  352 — 366). — A  summary  of  the  work  done 
in  this  field  up  to  date.  L.  J.  H. 

Doppler  Effect  in  Canal  Rays  of  Hydrogen.  H.  Krefft 
{Ann.  Physik,  1924,  [iv],  75,  513 — 520). — Supplementary  to  pre¬ 
vious  work  (this  vol.,  ii,  3).  Additional  observations  have  been 
made  on  the  Doppler  effect  of  H^.  The  intensity  distribution  of 
the  Doppler  effect  is  not  the  same  immediately  in  front  of  the 
cathode  as  at  some  distance  behind  it.  Probably  the  canal  rays 
are  not  yet  in  equilibrium  at  the  cathode.  Addition  of  oxygen  to 
the  discharge  space  reduces  the  range  of  velocities  to  which  the 
Doppler  effect  is  limited,  but  the  addition  of  nitrogen  produces  no 
effect.  With  increasing  current  strength,  the  maximum  velocity 
decreases.  Variations  also  take  place  in  the  intensity  maxima. 
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If  a  spark  gap  be  introduced  in  circuit  with  the  discharge  tube  a 
strengthening  of  the  intensity  maximum  at  higher  velocity,  due  to 
accelerated  atoms,  takes  place.  M.  S.  B. 

Paschen-Back  Effect  in  Hydrogen.  H.  Falkenhagen  (Z. 
Physilc ,  1924,  28,  1 — 10). — A  theoretical  discussion  of  the  changes 
in  the  Zeeman  pattern  of  the  Balmer  lines  with  the  application  of 
very  intense  magnetic  fields.  S.  B. 

Inverse  Stark  Effect  in  Sodium  Vapour.  R.  Ladenburg 
(Z.  Physilc,  1924,  28,  51 — 68). — The  effect  of  an  intense  electrical  field 
on  the  Z)-line  absorption  of  sodium  vapour  has  been  studied,  under 
the  dispersion  of  a  Lummer-Gehrcke  plate.  The  construction  of 
a  sodium  vapour  lamp,  designed  to  emit  the  Z>-lines  without  self¬ 
reversal,  is  described.  The  light  from  this  lamp  passed  between 
two  plane  electrodes  maintained  at  potential  differences  of  up  to 
160,000  volts /cm.,  and  the  space  between  the  electrodes  contained 
sodium  vapour  at  pressures  of  the  order  of  10~5  mm.  Observations 
in  directions  perpendicular  to  the  lines  of  force  showed  that  the 
electrical  field  shifted  both  absorption  lines  equally  to  the  red. 
The  shift  of  the  parallel  component  of  D2  is  greater  than  that  of 
the  perpendicular  component  and  is  0-025  A.  for  160,000  volts /cm. 
It  is  proportional  to  the  square  of  the  field  strength.  The  Stark 
effects  here  recorded  are  in  agreement  with  those  predicted  by  the 
Bohr  theory  for  non-hydrogenie  orbits  when  the  applied  external 
field  is  small  in  comparison  with  the  atomic  fields.  S.  B. 

Absorption  of  Cathode  Rays  in  Aluminium  Foil.  H.  M. 

Terrill  ( Physical  Rev.,  1924,  24,  616 — 621). — Between  18  and 
52  kv.,  Lenard’s  equation,  I II0—e~ax,  where  x  is  the  thickness  of 
the  aluminium,  holds.  Within  the  range  of  velocities,  8-09 — 
12-23  X 109  cm. /sec.,  the  values  of  a  are  given  by  Thomson’s 
approximate  expression,  a^4=0-268  X  10‘14,  where  v  is  the  mean  of 
the  velocities  before  and  after  penetrating  the  foil.  A.  A.  E. 

[Intensity  and  Distribution  of]  Light  Emission  from  the 
Striated  Discharge.  R.  Seeliger  and  J.  Okttbo  ( Physikal .  Z., 
1924,  25,  337—342).  L.  J.  H. 

[Theory  of  the  Diffusion  of  Positive  and  Negative  Ions 
to  the  Walls  of  a  Discharge  Tube.]  W.  Schottky  ( Physikal .  Z., 
1924,  25,  342—348).  L.  J.  H. 

Energy  Consumption  in  Ionisation  by  X-Rays  of  Different 
Wave-lengths.  L.  Grebe  and  L.  Kriegesmann  (Z.  Physilc, 
1924,  28,  91- — 94).- — Measurements  have  been  made  of  the  energy 
in  the  form  of  A -rays  of  different  wave-lengths  required  to  produce 
a  given  degree  of  ionisation  in  air.  It  is  found  that  the  ratio 
energy /ionisation  decreases  exponentially  with  increasing  wave¬ 
length  of  the  A -rays.  S.  B. 

Mobility  of  Actinium  Active  Deposit  Ions.  H.  A.  Erikson 
( Physical  Rev.,  1924,  24,  622 — 626;  cf.  this  vol.,  ii,  6). — When 
actinium  active  deposit  ions  are  drawn  through  a  stream  of  air  between 
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two  metal  plates  maintaining  an  electric  field  of  more  than  100  volts/ 
cm.,  two  depositions  are  observed  corresponding  with  ionic  mobilities 
of  4-35  and  1*55  cm. /sec. /volt /cm.  The  results  indicate  that  the 
ions  are,  respectively,  (a)  atomic  actinium -A  and  -B,  and  (6)  actin¬ 
ium  -B,  and  possibly  -A,  after  union  with  a  neutral  molecule,  pre¬ 
sumably  air.  The  mobility  of  an  ion  is  determined  chiefly  by  the 
charge,  the  structure  of  the  ion,  and  the  nature  of  the  medium, 
but  is  practically  independent  of  the  mass.  A.  A.  E. 

Mobility  in  Air  of  Ions  Produced  in  Another  Gas.  G.  C. 

Grindley  and  A.  M.  Tyndall  (Phil.  Mag.,  1924,  48,  [vi],  711 — 
719). — Accurate  measurements  were  made  of  the  mobility  of  ions 
produced  directly  in  air  and  of  ions  produced  in  another  gas  and 
measured  in  air.  No  sensible  differences  could  be  detected  (cf. 
Wellisch,  A.,  1909,  ii,  299).  H.  T. 

Visible  Radiation  from  Solid  Targets.  P.  D.  Foote,  W.  F. 
Meggers,  and  R.  L.  Chinault  (J.  Opt.  Soc.  Amer.,  1924,  9,  541 — 
543). — An  attempt  to  show  if  it  were  possible  to  excite  a  visible  or 
ultra-violet  line  spectrum  by  bombarding  targets  of  copper,  carbon, 
platinum,  and  iron  with  1000 -volt  electrons.  The  results  are 
negative ;  in  every  case  the  first  negative  carbon  group  appeared 
despite  every  precaution  with  vacuum  technique.  These  bands 
are  enhanced  by  the  presence  of  nitrogen.  If  the  electron  current 
is  such  that  the  target  becomes  heated,  an  almost  imperceptible 
volatilisation  is  sufficient  to  excite  the  resonance  lines  of  the  element. 

C.  W.  B. 

Proof  of  the  Invariance  under  the  Lorentz  Transformation 
of  the  Equation  of  Motion  of  the  Electron.  L.  Page  ( Physical 
Rev.,  1924,  24,  627 — 630). — Mathematical.  A.  A.  E. 

Photo-electric  Effect  for  Submicroscopic  Mercury  Drops. 

E.  Wasser  ( Z .  Physilc,  1924,  27,  203 — 225).- — The  photo-electric 
effect  for  small  mercury  drops  varies  in  character  with  their  radius. 
The  normal  effect  (expulsion  of  negative  charges)  is  observed  with 
particles  of  radius  larger  than  1-9  X  1CT5  cm.,  whilst  for  particles 
smaller  than  l-2xl0“5  cm.  radius  the  inverse  effect  (expulsion  of 
positive  charges)  takes  its  place.  Measurements  of  the  charges 
acquired  have  been  made,  and  it  is  stated  that  these  may  be  con¬ 
siderably  less  than  the  charge  corresponding  with  the  loss  or  gain  of 
an  electron  (the  minimum  charge  found  was  about  e/8  in  the  inverse, 
and  e/2  in  the  normal  effect).  Such  results  support  Ehrenfest’s 
belief  in  the  existence  of  a  “  sub-electron.”  S.  B. 

Effect  of  Adsorption  of  Gases  on  the  Density  of  Mercury 
Droplets.  E.  Wasser  ( Z .  Physik,  1924,  27,  226 — 236). — No 
explanation  of  the  results  recorded  in  the  previous  abstract  can  be 
based  on  the  supposition  of  density  variations  in  the  droplets,  due 
to  adsorbed  gas  films  on  their  surface.  The  phenomena  are  the 
same  in  carbon  dioxide  and  in  nitrogen,  although  both  gases  would 
not  be  expected  to  give  films  of  the  same  thickness.  Also,  to 
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achieve  an  explanation,  films  of  several  hundred  molecules  in 
thickness  must  be  assumed,  a  supposition  not  consonant  with  modern 
views  on  adsorption.  S.  B. 

Photo-electric  Emission  of  Selenium.  W.  Del  Regno  ( Atti 
R.  Accad.  Lined,  1924,  [v],  33,  ii,  163 — 167). — The  author’s  experi¬ 
ments  fail  to  reveal  any  differences  between  the  emission  of  selenium 
in  the  dark  and  under  the  influence  of  light  and  hence  justify  the 
assumption  that  free  electrons  play  no  part  in  the  phenomenon. 
Confirmation-  is  also  furnished  of  the  previous  conclusion  that  the 
electrical  conductivity  exhibited  by  selenium  under  the  influence 
of  light  is  an  effect  of  purely  electronic  character  and  is  not  due  to 
any  chemical  transformation,  such  as  the  conversion  of  one 
allotropic  form  into  another.  T.  H.  P. 

Photo-electric  Response  of  Potassium  at  Low  Temper¬ 
atures.  J.  W.  Hornbeck  ( Physical  Rev.,  1924,  24,  631 — 638; 
cf.  Ives,  A.,  1924,  ii,  444).— The  current  wave -length  curve  at 
—  180°  is  shifted  by  80 — 500  A.  towards  the  shorter  wave-lengths 
with  respect  to  the  20°  curve.  Monochromatic  heating  and  cooling 
curves  run  approximately  parallel  to  the  temperature  axis  except 
between  —80°  and  —100°,  where  a  change  of  crystal  structure  is 
known  to  take  place.  A.  A.  E. 

Thermionic  Work  Function  of  Oxide-coated  Platinum. 

C.  Davisson  and  L.  H.  Germer  ( Physical  Rev.,  1924,  24,  666 — 682). 
— Measurements  of  the  thermionic  work  function  of  platinum  coated 
with  the  oxides  of  barium  and  strontium  by  a  calorimetric  and  a 
temperature  variation  method  give  results  in  agreement,  but 
insufficiently  accurate  to  determine  whether  or  not  an  electron 
within  the  metal  possesses  the  thermal  energy  3kT/2.  A.  A.  E. 

X-Ray  Emission  of  Electrons  from  Metal  Films,  with 
special  Reference  to  the  Region  of  the  Absorption  Limit. 

L.  Simons  ( Proc .  Physical  Soc.,  1924,  37,  58 — 70;  cf.  A.,  1924,  ii, 
140). — Particulars  are  given  of  an  experimental  quantitative 
investigation  of  absorption  and  ionisation  phenomena  exhibited 
by  electrons  emitted  from  gold  and  silver  films  exposed  to  X-rays, 
and  the  correlation  of  these  phenomena  with  the  photo-electric 
equation  (wv2/2)k>LjM(  etc.— hv— hvKiTjMt  etc.  is  discussed.  The  author 
has  determined  directly  the  aggregate  number  of  [3 -rays  of  all 
types  emitted  by  the  films  when  exposed  to  X-rays  of  wave-lengths 
between  388  x  10-11  cm.  and  871  X  10~n  cm.,  and  has  shown  that  no 
selective  change  in  the  average  energy  of  the  rays  occurs  when  the 
X-fluorescence  spectrum  is  excited.  It  is  suggested  that  is  thus  due 
to  a  re-grouping  of  the  numbers  and  energies  of  the  (3-ray  constituents, 
together  with  the  additional  emission  of  the  X-group  of  minimum 
individual  energy.  The  origin  of  S-rays  is  discussed  from  the 
respective  points  of  view  of  thermionics,  recoil  electrons,  and 
impact  electrons,  and  it  is  concluded  that  these  rays  are  impact 
electrons  the  most  frequent  energy  of  which  is  little  greater  than 
3-5  volts  and  independent  of  the  exciting  wave-length  and  of  the 
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nature  of  the  emitting  substance.  They  appear  to  be  influenced, 
at  the  time  of  their  emission,  by  the  scattered  X-rays.  J.  S.  G.  T. 

Magnetic  Spectra  of  Iron  and  Nickel  Wires  at  Wave¬ 
lengths  of  a  Centimetre.  W.  Arkadiev  (Z.  PTiysik,  1924,  28, 
11 — 28). — Previous  measurements  of  magnetic  absorption  spectra 
of  metallic  wires  for  Hertzian  waves  of  about  1  cm.  wave-length 
have  been  used  to  test  theories  developed  in  other  papers  (Ann. 
Physik,  1919,  58,  105).  The  inconstancy  of  the  form  of  the  mag¬ 
netic  spectrum  of  iron  and  nickel  is  attributed  to  variations  in  the 
magnetic  properties  of  ferromagnetic  materials.  S.  B. 

Magnetic  Properties  of  Thin  Films  of  Ferromagnetic  Metals 
Produced  by  the  Evaporation  Method.  A.  J.  Sorensen 
(Physical  Rev.,  1924,  24,  658 — 665). — The  maximum  value  of  the 
intensity  of  magnetisation  of  films  of  iron,  nickel,  and  cobalt  of 
thickness  20 — 300  my  is  of  the  same  order  of  magnitude  as  for  bulk 
metal.  The  remanence  is  high  for  iron  and  cobalt,  but  low  for 
nickel.  There  is  an  abrupt  change  in  the  high  values  of  the  coercive 
force  a  thickness  of  55,  70,  and  200m/x  for  iron,  cobalt,  and 
nickel,  respectively.  A.  A.  E. 

New  Phenomenon  in  the  Diamagnetism  of  Gases.  A. 

Glaser  (Ann.  Physik,  1924,  [iv],  75,  459 — 488). — A  very  sensitive 
method  is  described  by  which  the  magnetic  susceptibilities  of 
hydrogen,  nitrogen,  and  carbon  dioxide  have  been  determined  at 
different  pressures.  Down  to  a  certain  pressure,  which  differs  for 
each  gas,  the  decrease  in  magnetic  susceptibility  is  directly  pro¬ 
portional  to  the  decrease  in  pressure.  Below  this  pressure,  however, 
there  is  a  deviation  in  such  a  direction  that  the  susceptibility  is 
higher  than  is  to  be  expected  from  the  proportionality  law.  Ultim¬ 
ately,  as  the  pressure  and  susceptibility  both  approach  zero,  they 
again  become  directly  proportional  to  each  other.  The  phenomenon 
is  explained  by  supposing  that,  when  the  pressure  becomes  suffi¬ 
ciently  reduced,  it  is  possible  for  orientation  of  the  molecule  to 
take  place  under  the  influence  of  the  magnetic  field.  This  results 
in  a  relative  increase  of  the  susceptibility.  The  pressure  at  which 
this  effect  will  begin  to  make  itself  felt  depends  on  the  relation 
between  the  time  taken  for  orientation  of  the  molecule  and  the 
interval  between  successive  molecular  collisions  producing  dis¬ 
orientation.  It  will  therefore  depend  on  the  inertia  of  the  molecule, 
that  is,  on  the  molecular  weight,  and  on  the  strength  of  the  magnetic 
field.  M.  S.  B. 

Origin  of  the  Satellites  of  Mercury  Lines.  E.  P.  Metcalfe 
and  B.  Venkatesachar  (Nature,  1925,  115,  15 — 16). — Lines  arising 
from  isotopes  must  satisfy  two  conditions  :  (a)  the  intensities  of 
the  several  isotope  lines  in  the  radiation  from  a  thin  layer  must 
be  in  the  ratio  of  the  concentrations  of  the  respective  isotopes, 
(b)  the  radiation  from  the  end  of  a  long  column  should  be  distin¬ 
guished  by  the  equalisation  of  the  brightness  of  corresponding  lines 
when  the  column  is  sufficiently  long  for  the  lines  to  be  “  saturated.” 
The  second  consideration,  when  applied  to  the  line  5461  A.,  indicates 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  83 

that  the  line  —0*024  A.  must  be  excluded  from  the  isotopic  group 
of  satellites.  Also,  the  components  of  5769  A.,  but  not  of  5971  A., 
appear  to  satisfy  the  second  condition.  A.  A.  E. 

Mass  Ratio  of  Isotopes  in  Chemical  Elements.  F.  M. 

Jaeger  and  D.  W.  Dijkstra  ( Proc .  K.  Akad.  Wetensch.  Amst., 
1924,  27,  393 — 406). — Pure  tetraethylsilicane  was  made  from  silica 
from  various  sources,  terrestrial  and  meteoric.  The  specific  gravity  of 
all  the  samples  was  the  same  within  a  few  units  in  the  third  decimal 
place  per  cent.  Even  this  discrepancy  was  apparently  due  to 
traces  of  impurities  as  indicated  by  comparison  of  refractive  indices. 
The  ratio  of  the  isotopes  must  therefore  be  the  same  whatever  the 
origin  of  the  silicon.  L.  J.  H. 

Separation  of  Isotopes  by  the  Ionic  Migration  Method. 

J.  Kendall  and  J.  F.  White  {Proc.  Nat.  Acad.  Sci.,  1924,  10, 
458 — 461). — Using  the  apparatus  already  described  (A.,  1923,  ii, 
282),  the  method  has  been  tested  with  non-isotopic  mixtures  of 
salts  with  ions  of  slightly  different  mobilities.  Complete  separation 
is  easily  effected  with  mixtures  of  iodide  and  thiocyanate,  and 
barium  and  calcium,  the  differences  in  ionic  mobilities  being  16% 
and  8%,  respectively.  Considerable  partial  separation  is  attained 
with  mixtures  of  barium  and  strontium,  and  iodide  and  chloride, 
the  differences  in  ionic  mobilities  being,  respectively,  5%  and  1%. 
Assuming  the  two  isotopic  chlorine  ions  to  possess  different  mobilities, 
the  method  should  give  at  least  a  partial  separation,  but  experi¬ 
ments  with  sodium  chloride  were  indecisive.  It  is  suggested  that 
a  mass-spectrograph  may  be  used  to  detect  such  a  separation.  In 
the  case  of  lead,  which  possesses  radioactive  isotopes,  the  distribu¬ 
tion  of  the  radioactive  component  in  an  activated  sample  of  lead 
salt  could  be  determined  at  intervals  during  the  course  of  the 
experiment.  J.  S.  C. 

Rare  Gases  of  the  Atmosphere.  H.  Jeffreys  ( Nature , 
1924,  114,  934). — The  tendency  of  a  gravitating  planet  to  collect 
heavier  molecules  and  in  certain  circumstances  to  lose  lighter  ones 
cannot  solely  account  for  the  rarity  of  the  inert  gases ;  possibly 
the  ability  of  the  other  elements  to  form  stable  and  liquid  com¬ 
pounds  has  co-operated  (cf.  Aston,  this  vol.,  ii,  18).  A.  A.  E. 

Artificial  Disintegration  of  Elements.  E.  Rutherford 
and  J.  Chadwick  {Proc.  Physical  Soc.,  1924,  36,  417 — 422). — The 
method  previously  employed  (cf.  A.,  1921,  ii,  293)  was  improved 
by  observing  the  particles  ejected  at  right  angles  to  the  direction 
of  bombardment.  This  enables  particles  with  a  range  of  only 
7  cm.  (or  less  for  fight  atoms)  to  be  observed.  Hydrogen  nuclei  from 
the  presence  of  hydrogen,  and  scattered  a-particles  have  not  this 
penetration  at  this  angle,  whilst  the  particles  from  disintegration  are 
ejected  in  all  directions  (cf.  A.,  1922,  ii,  682).  In  addition  to  the 
cases  previously  reported,  disintegration  was  found  in  the  fight 
elements  neon,  magnesium,  silicon,  sulphur,  chlorine,  argon,  and 
potassium,  but  not  in  the  case  of  hydrogen,  helium,  lithium,  carbon, 
or  oxygen..  Of  the  heavier  elements,  nickel,  copper,  zinc, 
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selenium,  krypton,  molybdenum,  palladium,  silver,  tin,  xenon, 
gold,  and  uranium  failed  to  give  the  effect.  Elements  from  calcium 
to  iron  have  not  at  present  given  conclusive  results.  The  com¬ 
parative  ranges  of  the  ejected  particles  suggest  that  the  nuclei  of 
the  even-numbered  light  elements  are  stable,  whilst  those  of  the 
odd-numbered  light  elements  are  comparatively  unstable.  An 
estimate  of  the  field  of  force  within  the  atom  (about  three  million 
volts  for  aluminium)  is  deduced  from  these  ranges.  L.  J.  H. 

Absorption  and  Scattering  of  y-Rays.  E.  A.  Owen, 
N.  Fleming,  and  W.  E.  Fage  ( Proc .  Physical  Soc.,  1924,  36,  355— 
366). — The  absorption  and  scattering  of  y-rays  from  radium 
filtered  through  23  mm.  of  lead  have  been  measured  in  magnesium, 
aluminium,  zinc,  tin,  and  lead.  On  the  assumption  that  the  mean 
effective  wave-length  of  the  radiation  employed  is  0-021  A.,  the 
experimental  results  are  consistent  with  the  following  statements  : 
(1)  When  y-rays  traverse  matter,  the  characteristic  radi¬ 
ations  of  the  absorbing  medium  are  excited.  (2)  The  atomic 
fluorescent  absorption  coefficient  of  y-rays  depends  on  the 
wave-length  of  the  incident  radiation  and  the  atomic  number 
according  to  the  law  wirjp—K\^N^  which  holds  for  X-rays.  (3)  The 
absorption  in  light  elements  is  due  almost  entirely  to  scattering. 
(4)  The  pure  atomic  scattering  absorption  coefficient  is  proportional 
to  the  atomic  number  of  the  absorber.  (5)  In  addition,  a  true 
absorption  exists,  the  atomic  coefficient  of  which  is  proportional  to 
the  atomic  number. 

Compton’s  formula  would  account  for  the  experimental  results 
if  the  wave-length  of  the  incident  radiation  were  0-020  A.,  but 
Jauncy’s  formula  would  require  the  value  0-029  A.  L.  J.  H. 

Effective  Wave-lengths  of  y-Rays.  J.  A.  Gray  ( Nature , 
1925,  115,  13). — The  author’s  conclusions  are  summarised  as 
follows  :  (i)  If  the  secondary  (3-rays  produced  in  light  elements  by 
the  hard  y-rays  of  radium -C  are  recoil  electrons,  with  an  energy 
given  by  the  quantum  theory  of  scattering,  the  effective  wave¬ 
length  of  the  y-rays  must  be  much  smaller  than  that  usually 
accepted.  Thus  no  theory,  as  at  present  developed,  can  account 
for  the  properties  of  scattered  y-radiation.  (ii)  The  internal 
atomic  absorption  coefficient  of  the  hard  7 -rays  of  radium-D  is 
0-67,  as  compared  with  an  external  coefficient  of  about  3  X  10~21. 
On  disintegrating,  one  atom  of  radium -D  in  five  emits  a  y-ray. 
(iff)  The  number  of  atoms  of  an  element  emitting  one  or  more 
types  of  monochromatic  y-rays  may  be  only  a  small  fraction  of  the 
total  number  disintegrating  and  a  large  part  of  the  y-ray  energy 
emitted  may  be  due  to  white  radiation,  (iv)  A  knowledge  of  the 
wave-lengths  and  relative  intensities  of  the  lines  in  the  spectrum 
of  the  y-rays  is  not,  in  itself,  sufficient  for  the  determination  of 
effective  wave-lengths  which  can  be  used  to  interpret  the  results 
of  experiments  on  y-rays.  A.  A.  E. 

Scattering  and  Absorption  of  y-Rays.  J.  A.  Gray  (Nature, 
1925,  115,  86;  cf.  preceding  abstract). — Four  assumptions,  for 
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which  there  is  some  evidence,  are  specified  which  lead  to  a  reason¬ 
able  explanation  of  experimental  results  on  the  scattering  and 
absorption  of  hard  y-rays.  It  is  believed  that  y-rays  possess  a 
“  range  ” ;  this  would  indicate  that  the  scattering  of  y-rays  is  a 
scattering  of  “  corpuscles.”  As  a  correction,  it  is  stated  that  only 
one  in  everv  seven  radium-D  atoms  emits  a  y-ray  on  disintegration. 

A.  A.  E. 

Magnetic  Spectrum  of  (3-Rays  of  High  Velocity  from  Meso- 
thorium  II.  D.  Yovanovitch  and  J.  d’Espine  ( Compt .  rend., 
1924,  179,  1162 — 1163). — The  existence  of  high-velocity  rays 
((3=0-998  and  (3=0-985,  velocity  of  light  taken  as  unity)  from 
mesothorium  II  has  been  completely  proved  (cf.  A.,  1924,  ii,  447). 

H.  T. 

y-Radiation  of  Mesothorium  II.  J.  Thibaud  (Compt.  rend., 
1924,  179,  1322 — 1324). — In  a  previous  study  (cf.  this  vol.,  ii,  10) 
of  the  secondary  (3-ray  spectra  from  uranium,  lead,  and  tungsten, 
excited  by  the  y-radiation  from  mesothorium,  three  lines  were 
found  in  the  latter  with  energies  corresponding  with  580,700, 
908,200,  and  962,700  volts,  respectively.  The  first  of  these  was 
due  to  thorium-77,  and  it  was  suggested  that  the  other  two  were 
due  to  mesothorium  II. 

A  study  of  the  primary  (3-ray  spectrum  of  mesothorium  II  con¬ 
firms  this  view,  on  the  supposition  that  this  spectrum  is  due  to  the 
photo-electric  effect  of  the  y-radiation  during  disintegration.  Accord¬ 
ing  to  this  hypothesis,  the  primary  [3 -ray  spectrum  should  be  similar 
to  the  secondary  (3-ray  spectrum  from  the  element  89.  This  is 
found  to  be  the  case. 

A  further  study  of  the  secondary  (3 -ray  spectrum  from  lead  gave 
two  lines  in  the  y-radiation  of  333  and  459  kv.,  respectively,  con¬ 
firming  the  results  of  Broglie  and  Cabrera  (A.,  1923,  ii,  109). 

The  energy,  frequency,  and  wave-length  of  four  lines  in  the 
characteristic  y-ray  spectrum  of  mesothorium  II  are  given. 

L.  L.  B. 

Distribution  of  Electrons  among  Atomic  Levels.  E.  C. 

Stoner  (Phil.  Mag.,  1924,  [vi],  48,  719 — 736). — A  distribution  of 
electrons  in  the  atom  is  suggested  in  which  the  number  of  electrons 
associated  with  a  sub -level  is  connected  with  the  characterising 
inner  quantum  number.  This  leads  to  a  greater  concentration  of 
electrons  in  the  outer  sub-groups  and  to  an  earlier  completion  of 
the  inner  sub-groups  than  given  by  the  older  Bohr  distribution. 
The  number  of  electrons  in  each  completed  level  is  equal  to  double 
the  sum  of  the  inner  assigned  quantum  numbers,  there  being  in 
the  K,  L,  M,  N,  levels  when  complete  2,  8  (24-2+4),  18  (2+2  + 
4+4+6),  32  .  .  .  electrons.  In  the  building  up  of  elements, 
changes  are  made  by  the  simple  addition  of  electrons  to  the  outer 
sub-levels  without  reorganisation  of  the  group  as  a  whole.  Avail¬ 
able  evidence  from  intensities  of  X-ray  lines,  absorption  of  X-rays, 
magnetic  properties,  optical  spectra,  and  chemical  properties  is 
given  in  support  of  the  new  distribution.  H.  T. 
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Striated  Glow  Discharge  in  Mercury  Vapour.  K.  T. 

Compton,  L.  A.  Turner,  and  W.  H.  McCurdy  {Physical  Rev., 
1924,  24,  597 — 615). — The  theory  of  the  glow  discharge  in  a  mon¬ 
atomic  gas  is  considered,  and  certain  predictions  are  verified  in 
the  case  of  mercury  vapour.  Striations  are  observed  only  when 
the  current  is  small  or  a  substance  ( e.g .,  hydrogen)  is  present  to 
remove  excited  atoms,  which  exist  in  the  striations,  but  not  in 
the  intervening  regions.  Molecules  of  the  compound  HgH  are 
apparently  formed  in  the  presence  of  excited  atoms,  since  its  band 
spectrum  is  strongly  shown  by  the  striations ;  it  cannot,  however, 
be  excited  by  illuminating  a  mixture  of  mercury  vapour  and 
hydrogen  with  2536  A.  resonance  radiation.  A.  A.  E. 

Fine  Structure  of  Band  Spectra  of  Sodium,  Potassium, 
and  Sodium-Potassium  Vapours.  H.  G.  Smith  ( Proc .  Roy. 
Soc.,  1924,  A,  106,  400 — 415). — Several  of  the  absorption  bands 
of  sodium  and  potassium  vapours  and  two  of  the  bands  peculiar 
to  mixtures  of  these  vapours  have  been  examined  under  high 
dispersion.  They  have  been  separated  into  their  P,  Q,  and  R 
components.  The  corresponding  moments  of  inertia  have  been 
calculated,  and  are  in  agreement  with  the  supposition  that  the 
“  sodium-potassium  ”  bands  are  emitted  by  an  NaK  molecule. 

S.  B. 

Regularities  in  Band  Spectra.  S.  Datta  {Phil.  Mag.,  1924, 
[vi],  48,  673 — 692). — The  general  equation  v=A-\-mDJrm2C,-\- 
w(P'-j-26'm)-f-&'w2  (cf.  Heurlinger,  Physical.  Z.,  1919,  20,  188; 
Deslandres,  A.,  1902,  ii,  373),  in  which  n  and  mare  simple  integers 
having  a  definite  physical  meaning  {n  defining  quantum  changes  and 
m  the  orbit  of  the  atom),  is  theoretically  deduced.  Simplified 
forms  are  given  in  which  (i)  the  rotational  energy  of  the  molecule 
is  neglected,  when  v—A-\-Bm-\-Cm2,  and  (ii)  where  the  molecules 
are  all  in  the  same  dissociated  state,  when  v=A-\-Bn-\-Cn 2.  The 
general  equation  has  been  applied  with  good  agreement  to  the 
first  positive  nitrogen  bands.  An  attempt  has  been  made  to 
explain  the  afterglow  bands  and  to  link  up  the  photo-electric  currents 
observed  by  Brandt  {Diss.,  Berlin)  with  the  ionisation  of  mercury 
by  ultra-violet  radiation  of  the  first  positive  bands  corresponding 
to  the  limiting  orbits.  H.  T. 

New  Variety  of  Spectra.  W.  H.  McVickeb,  J.  K.  Marsh, 
and  A.  Stewart  {Phil.  Mag.,  1924,  [vi],  48,  628 — 636;  cf.  T., 
1923, 123, 642, 817, 2147 ;  A.,  1924,  ii,  712). — The  Tesla  luminescence 
spectrum  of  benzene  consists  of  more  than  70  fine  bands  falling  into 
eight  groups  each  reproducing  exactly  the  same  system  of  bands 
differing  in  position  by  approximately  100  A.  External  conditions, 
e.g.,  pressure,  temperature,  and  timing  of  the  transformer,  have 
little  effect.  By  comparison  with  Hartley’s  absorption  data 
(A.,  1908,  ii,  243)  it  is  shown  that  the  Tesla  luminescence  spectrum 
represents  a  reversal  of  the  former,  i.e.,  the  Fraunhofer  effect  is 
shown  with  a  complex  organic  compound.  H.  T. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  87 

Infra-red  Absorption  of  Ice.  E,  K.  Plyler  (J.  Opt.  Soc. 
Amer.,  1924,  9,  545 — 555). — The  spectral  transmission  of  a  crystal 
of  ice  0*5  cm.  thick  has  been  determined  for  the  ordinary  and  extra¬ 
ordinary  rays,  and  also  for  sections  cut  so  that  the  incident  energy 
was  about  equally  divided  into  the  ordinary  and  extraordinary  rays. 
The  extraordinary  ray  does  not  exhibit  any  general  absorption  in 
the  region  from  0*75  p  to  1*15  p,  but  the  ordinary  ray  shows  general 
absorption  for  this  region  which  probably  extends  into  the  visible. 
One  mm.  of  ice  at  1  p  absorbs  5%  of  the  energy  for  the  extra¬ 
ordinary  ray  and  about  47%  for  the  ordinary  ray.  Each  ray  has 
the  corresponding  absorption  bands  as  found  in  liquid  water,  but 
the  bands  for  ice  are  shifted  toward  the  long  wave-lengths. 

C.  W.  B. 

Absorption  Spectrum  of  Sulphur  Vapour  and  Molecular 
Constitution.  V.  Henri  and  M.  C.  Teves  ( Compt .  rend.,  1924, 
179,  1156 — 1159). — Using  a  continuous  spark  under  water  as  a 
background,  the  absorption  spectrum  of  sulphur  at  different 
pressures  and  at  temperatures  between  100°  and  1000°  was 
examined.  Below  250°,  where  only  S8  and  S6  molecules  are 
present,  between  2700  and  2300  A.  continuous  absorption  results. 
Above  250°,  where  S2  molecules  appear  and  under  a  pressure  of 
0*05  mm.,  a  band  spectrum  between  2927  and  2713  A.  was  observed. 
Increase  of  pressure  increases  rapidly  the  number  of  these  bands, 
which  extend  through  the  region  2475 — 3700  A.  These  bands  can 
be  separated  into  three  distinct  regions  :  (A)  between  3700  and 
2794  A.,  where  is  produced  a  fine  structure  corresponding  with  a 
quantisation  of  the  molecular  rotation,  (B)  between  2794  and 
2592  A.,  where  the  spectrum  consists  of  narrow  bands  without 
fine  structure,  and  (C)  between  2592  and  2475  A.,  where  broad 
continuous  bands  are  obtained.  From  the  lines  in  the  A  region, 
the  moment  of  inertia  of  the  normal  molecule,  S2,  and  the  active 
molecule  were  calculated.  The  former  is  12*6  xl0~40  and  the  latter 
13*8  x  10-40. 

The  limit  2592  A.  corresponds  with  an  internal  transformation 
of  the  sulphur  molecule  requiring  102,100  cal. /g. -mol.,  and  that  at 
2475  A.,  110,000  cal. /g. -mol.  H.  T. 

Ultra-violet  Absorption  Spectra  of  Ketens  and  of  their 
Dimerides.  G.  C.  Lardy  ( J .  Chim.  Phys.,  1924,  21,  281 — 307). — 
The  absorption  spectra  of  ketens  consist  of  two  bands,  one  very 
intense,  in  the  ultra-violet,  and  the  other  at  the  limit  of  the  visible 
spectrum  and  analogous  to  that  of  acetone.  The  positions  of  the 
bands  depend  on  the  substituent  group,  the  displacement  being 
towards  the  visible  spectrum  and  increasing  with  the  molecular 
weight.  The  exaltation  of  the  specific  displacement  above  the 
normal  indicates  that  the  non-saturation  and  hence  the  velocity 
of  polymerisation  increases  in  the  order  keten  (CH2!C.'0),  diphenyl-, 
dipropyl-,  and  diethyl-keten,  respectively.  The  intensity  of  the 
absorption  of  the  first  band  indicates  that  the  lability  (or  velocity 
of  reaction  with  other  compounds)  of  keten  and  its  aliphatic 

4*— 2 


ii.  88 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


derivatives  is  approximately  equal  to  that  of  acetone,  whilst  that 
of  the  diphenyl  derivatives  is  much  greater. 

The  absorption  spectra  of  a  number  of  a-  and  (1-diketones,  and 
derivatives  of  diketocycZobutane  have  been  determined.  a-Diketones 
such  as  diacetyl  have  an  absorption  band  similar  to  that  of  acetone 
but  displaced  towards  the  red.  Non-enolic  derivatives  of  diketo- 
cyclobutane  show  two  absorption  bands,  one  in  the  ultra-violet, 
and  a  second  generally  resembling  that  of  the  group  !C!0,  of  which 
the  intensity  is  roughly  equal  to  that  of  acetone  for  the  lower 
homologues,  but  is  much  more  intense  for  the  dimethyl  diphenyl 
derivative.  The  first  band  has  been  resolved  into  three  or  four 


bands.  DiketodiphenylcycZobutane  shows  two  absorption  bands, 
one  very  intense  due  to  the  enolic  form,  and  corresponding  to  the 
band  given  by  the  enolic  form  of  acetylacetone,  and  a  second  com¬ 
paratively  faint,  indicating  that  in  solution  in  hexane  about  12% 
of  the  compound  is  present  in  the  ketonic  form.  The  absorption 
spectra  indicate  that  diketodimethylcycfobutane  in  solution  in 
ether  is  present  entirely  in  the  enolic  form,  and  possibly  in  the 
dienolic  form.  It  gives  two  bands,  one  corresponding  with  that  of 
acetone  and  the  other  with  that  of  acetylacetone.  A  comparison 
of  these  spectra  with  those  given  by  the  dimeric  forms  of  ketens 


indicates  that  the  latter  in  solution  do  not  exist  as  (CH2’CO)2,  but 

entirely  in  the  form  in  equilibrium  with  a  very  small 

CO””Ca12 

amount  of  the  corresponding  enolic  form.  The  relations  existing 


between  the  diazo  compounds,  the  ketens,  the  azides,  and  the 
carbimides  are  discussed  theoretically.  W.  H.-R. 


Influence  of  Magnetic  and  Electrical  Fields  on  Ultra-violet 
Fluorescence  of  Iodine.  0.  Oldenberg  ( Z .  Physik,  1924,  27, 
189 — 194). — The  intensity  maximum  in  the  ultra-violet  fluorescence 
spectrum  of  iodine  is  slightly  shifted  towards  the  red  by  a  strong 
magnetic  field,  but  the  spectrum  at  3460  A.  which  appears  only  in 
presence  of  foreign  gases  is  unaffected.  An  electrical  field  has  no 
influence  on  these  spectra.  S.  B. 


Fluorescence  of  Metallic  Compounds  of  Hsematoporphyrin. 

C.  Dhere,  A.  Schneider,  and  T.  van  der  Bom  (Compt.  rend., 
1924,  179,  1356 — 1358). — The  zinc  compound  of  hsematoporphyrin 
is  obtained  by  addition  of  zinc  hydroxide  to  the  ammoniacal  liquid 
and  is  precipitated  by  acetic  acid,  whilst  the  tin  compound  is  pre¬ 
pared  by  the  action  of  stannous  chloride.  Their  alcoholic  solutions 
exhibit  fluorescence  in  the  red-yellow,  showing  two  bands,  and 
this  spectrum  of  each  is  characteristic  and  differs  from  that  of 
hsematoporphyrin.  The  lead  and  cadmium  compounds  (cf.  Milroy, 
A.,  1919,  i,  178)  possess  fluorescence  in  the  same  region,  not  so  the 
copper,  iron,  and  cobalt  compounds.  F.  M.  H. 

Luminescence  of  Solid  Nitrogen  and  Argon.  J.  C. 

McLennan  ( Nature ,  1925,  115,  46 — 47). — Polemical  and  explan¬ 
atory,  partly  on  a  question  of  priority  (cf.  Yegard,  A.,  1924,  ii,  805). 

A.  A.  E. 
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Spectroscopic  Study  of  the  Luminescent  Oxidation  of 
Phosphorus.  H.  J.  Emeleus  and  W.  E.  Downey  ( J .  Chem. 
Soc.,  1924,  125,  2491 — 2495). — Phosphorus  burning  under  various 
conditions  always  emits  light  with  fundamentally  the  same  spec¬ 
trum;  the  higher  the  temperature  of  the  oxidation  the  broader 
are  the  spectrum  bands  and  the  greater  is  the  intensity  of  the  light 
in  the  visible  region. 

The  following  bands  were  observed  when  phosphorus  burned  in 
a  gas  containing  80%  of  oxygen  :  2390,  2475,  2530,  2630,  3275  A. ; 
the  flame  temperature  was  800°.  The  same  bands  were  emitted, 
but  resolved  into  narrow  bands,  when  the  burning  took  place  in 
air  under  reduced  pressure,  the  flame  temperature  being  125°. 
The  glow  emits  the  same  bands  as  the  low-temperature  flame,  but 
they  are  less  intense.  These  results  support  those  of  Centnerszwer 
and  Petrikaln  (A.,  1912,  ii,  709)  but  not  the  more  recent  results  of 
Petrikaln  (A.,  1924,  ii,  289).  S.  K.  T. 

Spectra  of  Luminescence  of  Grignard  Compounds.  R.  T. 

Dufford,  D.  Nightingale,  and  S.  Calvert  (J.  Opt.  Soc.  Amer., 
1924,  9,  405 — 409 ;  cf.  A.,  1923,  ii,  714). — Ify  the  use  of  a  spectro¬ 
scope  of  high  aperture  ratio  it  is  possible  to  photograph  the  chemi¬ 
luminescence  spectra  of  Grignard  compounds.  In  all  cases,  they 
prove  to  be  continuous.  In  certain  cases,  unstable  oxidation 
products  of  the  type  ROMgX  are  obtained  which  are  strongly 
fluorescent  in  ultra-violet  light ;  but  in  these  cases  the  spectra  are 
either  banded,  or  in  any  case  not  identical  with  the  chemilumin¬ 
escence  spectra.  Hence  it  is  argued  that  the  mechanisms  of  their 
formation  are  dissimilar.  C.  W.  B. 

Luminescence  in  the  Ingleside  Calcites  Affected  by  Acids. 

W.  P.  Headden  (Amer.  J.  Sci.,  1924,  [v],  8,  509 — 517). — Certain 
specimens  of  colourless,  transparent  calcite  phosphoresce  in  sun¬ 
light  after  exposure  to  radium  emanation;  lack  of  responsiveness 
in  sunshine  is  attributed  to  variability  in  the  efficiency  of  the 
latter  ( Proc .  Colo.  Sci.  Soc.,  11,  399).  Specimens  of  calcite  con¬ 
taining  a  yellow  core  of  organic  material  are  novr  found  to  be 
responsive  only  after  washing  with  commercial  hydrochloric  acid 
and  then  exposing  to  radium  emanation;  unresponsive  colourless 
calcite  becomes  responsive  after  the  same  treatment.  When  the 
coloured  variety  becomes  ineffective,  it  is  renewed  by  washing 
with  acid,  although  less  permanently  and  less  strongly.  Eventually 
a  period  of  unresponsiveness  is  reached  which  is  succeeded  by  one 
of  responsiveness.  The  material  then  becomes  permanently  un¬ 
responsive.  Other  peculiar  phenomena  are  recorded.  The  history 
of  the  sample  has  a  large  influence  on  its  behaviour.  Change  in 
atomic  structure  is  offered  as  the  only  explanation.  S.  K.  T. 

Theory  of  the  Decay  of  a-Ray  Luminescence.  E.  E. 

Witmer  ( Physical  Rev.,  1924,  24,  639 — 643). — Approximate  and 
exact  expressions  are  developed  for  the  decay  of  luminosity  in 
substances  wffiich  exhibit  luminescence  under  a-ray  bombardment. 

A.  A.  E. 
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Relation  between  the  Depolarisation  of  the  Scattered  Light 
and  the  Kerr  Effect  in  Liquids.  W.  H.  Martin  (J.  Physical 
Ghent.,  1924,  28,  1284 — 1290). — Gauss’  theory  ( Z .  Physik,  1923, 
17,  353)  of  the  relation  between  the  depolarisation  factor  of  the 
scattered  light  and  the  Kerr  constant  of  electric  double-refraction 
has  been  tested  for  fifteen  liquids.  The  values  of  the  depolarisation 
factors  calculated  from  theory  agree  with  experimental  measure¬ 
ments  except  in  the  case  of  chloroform,  water,  and  methyl  alcohol. 
Measurements  of  the  depolarisation  factor  for  nitrobenzene  made 
in  a  magnetic  field  of  5000  gauss  failed  to  discover  any  change  in 
the  degree  of  polarisation  of  the  scattered  light.  M.  B.  D. 

Activation  of  Chlorine  by  Electric  Discharge.  K.  Schaum 
and  A.  Feller  ( Z .  wiss.  Phot.,  1924,  23,  66 — 71). — Chlorine  may 
be  activated  by  electric  discharge  of  all  kinds  as  discovered  inde¬ 
pendently  by  Venkataramaiah  (A.,  1923,  ii,  149).  The  activated 
chlorine  reacts  more  rapidly  with  toluene,  especially  as  regards 
the  attack  of  the  side  chain.  L.  J.  H. 

Presentation  of  the  Periodic  System.  W.  Palmaer  (Z. 
physikal.  Ghent.,  1924,  110,  685 — 704). — Priority  is  claimed  for 
the  arrangement  of  elements  in  periods  determined  by  2n2  where 
n=  1,  2,  3,  or  4.  A  property  of  the  elements  showing  marked 
periodicity  is  the  normal  electrode  potential.  In  cases  where  the 
element  has  more  than  one  valency,  the  potential  corresponding 
to  the  lowest  valency  is  considered.  Any  system  of  classification 
must  be  based  on  the  valencies  of  the  elements,  especially  towards 
oxygen.  The  author’s  periodic  table  consists  of  eight  groups, 
the  first  seven  of  which  are  subdivided  into  a  primary  and  a 
secondary  group.  The  eighth  group  has  one  principal  sub-group 
and  three  subsidiary  sub-groups.  Hydrogen  and  the  alkali  metals 
occupy  the  principal  sub-group  of  Group  I.  The  rare  earths  are 
arranged  in  the  principal  sub-groups  of  Groups  III  (boron,  alu¬ 
minium)  and  IV  (carbon  etc.).  There  is  no  zero  group,  the  inert 
gases  occupying  the  principal  sub-groups  of  Group  VIII.  The 
subsidiary  sub-groups  of  Group  VIII  are  occupied  by  iron  and 
related  elements.  Various  arguments  in  support  of  the  arrangement 
are  put  forward.  J.  S.  C. 

Fine  Structure  of  the  Free  Benzene  Molecule.  J.  Becken- 
kamp  ( Z .  anorg.  Ghent.,  1924,  139,  220 — 232). — The  structure  of 
the  benzene  molecule  previously  described  (cf.  A.,  1924,  ii,  754) 
is  based  on  two  assumptions,  viz.,  the  principle  of  closest  packing 
and  the  arrangement  of  the  hydrogen  atoms  in  the  spaces  between 
the  carbon  atoms  of  a  graphite  structure.  Neither  of  these  assump¬ 
tions  is  fully  justified  when  the  low  atomic  weights  of  carbon  and 
hydrogen  are  considered.  It  is  now  assumed  that  the  carbon 
atoms  in  the  surface  of  a  benzene  crystal  are  arranged  in  an  indi¬ 
vidual  lattice  very  similar  to  that  of  graphite;  with  the  help  of 
Bragg’s  space  lattice  for  the  benzene  crystal  and  certain  principles 
previously  described  (cf.  A.,  1924,  ii,  32,  and  loc.  cit.),  two  possible 
arrangements  of  the  hydrogen  atoms  in  the  crystal  arise.  The 
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most  probable  one  is  that  in  which  the  centres  of  gravity  of  the 
carbon  atoms  form  a  spacial  six-membered  ring  of  the  p2  type, 
whilst  the  hydrogen  atoms,  which  lie  with  their  axes  perpendicular 
to  the  main  axis  of  the  molecule,  form  a  plane  ring.  The  thirty 
valency  electrons  are  distributed  as  follows.  One  comes  between 
each  pair  of  carbon  atoms.  One  is  attached  to  each  carbon  atom 
on  the  side  towards  the  interior  of  the  molecule ;  three  of  these 
are  above  and  three  below  the  normal  plane  of  the  molecule.  The 
attraction  of  these  electrons  by  the  atomic  kernels  and  their  re¬ 
pulsion  by  the  binding  electrons  mentioned  above  control  the 
elastic  equilibrium  of  the  molecule.  The  remaining  electrons  are 
distributed  three  on  the  outer  surface  of  each  carbon  atom;  one 
of  these  lies  in  the  normal  plane  through  the  molecule  and  holds 
the  hydrogen  atom,  whilst  the  other  pair  lie  above  or  below  this 
plane  in  alternate  atoms.  The  latter  are  enantiomorphs,  and 
according  as  the  upper  set  or  lower  set  is  substituted,  should  give 
rise  to  optically  active  molecules. 

This  structure  is  correlated  with  the  formerly  proposed  structure 
of  graphite.  In  the  benzene  crystal,  electrodynamic  forces  appear 
to  have  a  large  influence,  whereas  in  graphite  and  diamond  electro¬ 
static  forces  are  mainly  concerned.  The  cleavage  of  diamond  is 
now  explained  electrodynamically  and  three  possible  methods  of 
twin  formation  are  deduced.  S.  K.  T. 

Compressibility,  Internal  Pressure,  and  Chemical  Affinity. 

E.  Saerens  (J.  Chim.  Phys.,  1924,  21,  265 — 280). — If  the  affinity 
of  chemical  combination  produces  an  internal  pressure  on  the 
atoms  concerned,  the  contraction  of  volume  will  be  greater  if  the 
elements  are  easily  compressible.  Thus  csesium  is  more  com¬ 
pressible  than  lithium,  and  the  contraction  in  the  formation  of 
caesium  chloride  is  much  greater  than  with  lithium  chloride.  In 
a  compound,  the  internal  pressure  is  equally  divided  among  the 
atoms,  and  the  specific  compressibility  of  the  elements  in  a  given 
binary  halogen  compound  is  constant  and  equal  to  that  of  the 
compound.  In  the  halides  of  the  alkali  and  alkaline- earth  metals, 
the  metal  on  combination  undergoes  a  contraction  of  volume  with 
increase  of  internal  pressure,  and  the  compressibility  of  the  com¬ 
pound  is  less  than  that  of  the  free  metal.  In  the  case  of  silver, 
thallium,  lead,  copper,  etc.,  combination  results  in  expansion  with 
decrease  of  internal  pressure,  and  the  compressibility  of  the  compound 
is  greater  than  that  of  the  metal.  There  is  no  essential  difference 
between  chemical  affinity  and  the  affinity  of  cohesion. 

W.  H.-R. 

Determination  of  Molecular  Fields.  I.  Viscosity.  J.  E. 

Jones  ( Proc .  Boy.  Soc.,  1924,  A,  106,  441 — 462). — The  temperature 
variation  of  the  viscosity  of  gases  can  be  explained  on  the  assump¬ 
tion  that  the  repulsion  and  attractive  forces  between  molecules 
each  vary  with  an  inverse  power  of  the  distance.  The  attractive 
forces  are  supposed  to  follow  an  inverse  cube  law,  whilst  the 
repulsive  force  may  be  assumed  to  vary  with  any  power  between 
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15  and  25,  viscosity  measurements  alone  being  insufficient  to 
provide  a  unique  solution.  S.  B. 

Determination  of  Molecular  Fields.  II.  Gaseous 
Equations  of  State.  J.  E.  Jones  (. Proc .  Roy.  Soc,  1924,  A,  106, 
463 — 477 ;  see  preceding  abstract). — The  molecular  model  em¬ 
ployed  in  the  previous  paper  has  also  been  used  in  the  investigation 
of  the  equation  of  state  for  argon.  To  explain  existing  data  in 
this  way,  even  larger  indices  in  the  inverse  power  law  governing 
the  repulsive  force  have  to  be  assumed  than  were  necessary  for 
the  explanation  of  viscosity  values.  It  is  suggested  that  the 
molecular  fields  determined  by  the  two  methods  are  not  strictly 
comparable.  S.  B. 

Heat  of  Combustion  of  Glycogen.  R.  Meier  and  0. 
Meyerhof  (. Biochem .  Z.,  1924,  150,  233 — 242). — The  following 
heats  of  combustion  are  given :  Mytilus  glycogen,  water-free, 
3820-5  (0-9  g.);  hydrate,  3800;  dissolved,  3789  cals.  (0-9  g.). 
Frog  glycogen,  water-free,  3807  (0-9  g.) ;  hydrate,  3786 ;  dissolved, 
3775-5  cals.  (0-9  g.).  J.  P. 

Anomalous  Dispersion  in  the  Field  of  X-Rays.  E.  Hjalmar 
and  M.  Siegbahn  ( Nature ,  1925,  115,  85 — 86). — The  lattice  con¬ 
stants  of  calcite  and  gypsum  have  been  compared,  a  series  of 
spectral  lines  with  wave-lengths  from  0-7  up  to  5-2  A.  being  used. 
When  values  of  d1/d2—sin  <f>2/ sin  are  plotted  against  wave-length, 
the  graph  shows  two  marked  discontinuities  coincident  with  the 
wave-lengths  of  the  absorption  edges  of  calcium  and  sulphur. 

A.  A.  E. 

Compton  Effect.  D.  L.  Webster  and  P.  A.  Ross  (Nature, 
1925,  115,  51). — Experiments  designed  to  test  the  reality  of  the 
Compton  effect  gave  spectra  which  showed  the  Compton-theory 
lines  as  strongly  as  in  earlier  investigations.  A.  A.  E. 

Influence  of  Atomic  Arrangement  on  Refractive  Index. 

W.  L.  Bragg  (Proc.  Roy.  Soc.,  1924,  A,  106,  346— 368).— The 
refractive  indices  of  certain  birefringent  crystals  have  been  calcul¬ 
ated,  on  the  assumption  that  the  atoms  composing  the  crystal  are 
ionised,  and  that  each  type  of  atom,  when  polarised  by  the  electrical 
force  associated  with  radiation,  acts  as  an  electrical  doublet  with 
a  characteristic  moment,  determined  by  a  constant  X. 

The  indices  of  calcite,  aragonite,  and  alumina  have  been  success¬ 
fully  calculated  on  this  theory,  with  the  help  of  X-ray  data  con¬ 
cerning  the  relative  positions  of  the  atomic  centres.  It  is  shown 
that  it  may  later  be  possible,  conversely,  to  obtain  information 
about  crystal  structure  from  refractivity  data,  although  examin¬ 
ation  of  the  values  for  alkali  halides  showrs  that  the  simple  theory 
here  developed  is  limited  in  its  application,  and  that  the  “  constant  ” 
X  may  vary  with  the  nature  of  the  surrounding  atoms.  S.  B. 

Theoretical  Calculation  of  Rhomb ohedral  Angle  of  Calcite 
etc.  W.  L.  Bragg  and  S.  Chapman  (Proc.  Roy.  Soc.,  1924, 
A,  106,  369 — 377). — The  rhombohedral  angle  (a)  of  calcite,  101°  55', 
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is  not  determined  by  the  symmetry  of  the  crystal.  The  authors 
assume  that  calcite  is  an  assemblage  of  ions,  held  in  their  equi¬ 
librium  positions  by  the  interplay  of  the  attractive  electrostatic 
forces,  and  of  repulsive  forces  of  some  kind,  which  are  effective 
over  a  small  range  only.  The  electrostatic  energy  of  the  system 
may  then  be  calculated  for  various  values  of  a,  and  it  is  found 
that  the  angle  giving  a  minimum  energy  is  within  3°  or  4°  of  the 
observed  angle.  The  alteration  of  a  with  substitution  of  other 
metals  for  calcium  is  quantitatively  explained.  S.  B. 

Effect  of  Cold  Rolling  on  Structure  of  Cubic  Crystals. 

F.  Weber  (Z.  Physilc,  1924,  28,  69 — 90). — Plates  of  iron  and 

aluminium  have  been  subjected  to  cold  rolling  and  the  resulting 
crystal  deformations  analysed  by  the  X-ray  method.  The  chief 
effect  of  the  rolling  is  to  cause  a  translatory  motion  along  the 
glide  planes  of  the  crystals.  When  the  deforming  forces  applied 
are  great,  a  rotation  of  the  component  crystals  also  takes  place 
about  some  important  crystallographic  direction.  S.  B. 

Atomic  Structure  of  Two  Intermetallic  Compounds.  E.  A. 

Owen  and  G.  D.  Preston  ( Proc .  Physical  Soc.,  1924,  36,  341 — 
348). — Magnesium  silicide  has  a  face-centred  cubic  lattice  of  silicon 
atoms  of  side  6-391  A.  symmetrically  intermeshed  with  a  simple 
cubic  lattice  of  magnesium  atoms  of  side  3-19  A.  The  density 
from  X-ray  data  is  1-95^0-05  g./c.c.  Aluminium  antimonide  has 
a  face-centred  cubic  lattice  of  antimony  atoms  of  side  6-126  A. 
intermeshed  with  an  identical  lattice  of  aluminium  atoms.  The 
density  from  X-ray  data  is  4-23±0-04  g./c.c.  L.  J.  H. 

Crystal  Structure  of  Mercuric  Sulphide.  I.  N.  H.  Kolk- 
meijer,  J.  M.  Bijvoet,  and  A.  Karssen  (Proc.  K.  Akad.  Wetensch. 
Amst.,  1924,  27,  390 — 392). — Black  precipitated  mercuric  sulphide 
is  of  face-centred  cubic  structure  like  zinc  sulphide.  The  lattice 
parameter  is  5-85  x  10~8  cm,,  the  density  is  7-69,  and  the  radius 
of  the  atomic  domain  of  mercury  is  1-51  xlO-8  cm.  There  are 
four  molecular  groups  per  unit  cell.  L.  J.  H. 

X-Ray  Analysis  of  Mother-of-Pearl.  J.  H.  Shaxby  ( Corrupt . 
rend.,  1924,  179,  1602 — 1603;  cf.  A.  Dauvillier  (ibid.,  819); 
W.  L.  Bragg,  A.,  1924,  ii,  373). — Laue  diagrams,  taken  with  a 
silver  anticathode,  show  pseudo-hexagonal  symmetry  in  the  plane 
of  stratification,  whilst  at  right  angles  to  the  latter  a  rectangular 
arrangement  of  atoms  is  indicated.  The  structure  is  identical 
with  that  found  by  Bragg  for  aragonite.  W.  A.  C. 

Crystal  Structure  of  Cuprite  and  Rutile.  G.  Greenwood 
(Phil.  Mag.,  1924,  [vi],  48,  654—663). 

Crystalline  Form  of  Organic  Derivatives  of  Arsenic.  II. 

G.  Gilta  (Bull.  Soc.  chim.  Belg.,  1924,  33,  532 — 538). — A  detailed 
crystallographic  examination  has  been  made  of  the  potassium, 
ammonium,  and  lithium  salts  of  p-aminophenylarsinic  acid  (cf. 
A.,  1923,  i,  407).  Potassium  salt,  anhydrous :  orthorhombic, 
[a  \b  \  c=0- 778011  :  1  :  0-758124],  conchoidal  fracture.  The  causes 
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of  the  occurrence  of  abnormal  faces  are  discussed.  Lithium 
salt,  anhydrous  :  monoclinic,  [a\b  :  c=0-944731  :  1  :  0-830419,  (3= 
91°  16'].  Ammonium  salt,  dihydrate  :  orthorhombic,  \a  :  b  :  c= 
1-037944  :  1  :  0'657969],  conchoidal  fracture.  W.  E.  E. 

Crystal  Form  and  the  Crystal  Lattice.  M.  Yamada  ( Sci . 
Rep.  Tdhoku  Imp.  Univ.,  1924,  13,  53 — 74). — A  mathematical 
paper  in  which  the  crystal  forms  of  substances  are  derived  from 
the  structure  of  the  lattice  by  means  of  the  surface  energy  relation¬ 
ships  of  Born  and  Stem  (A.,  1919,  ii,  418).  Assuming  a  homo- 
polar  lattice  and  that  the  potential  energy  of  the  mutual  action 
of  a  pair  of  atoms  in  the  lattice  is  negligible  except  in  the  case 
of  the  two  nearest  atoms,  Wulffs  polyhedron  {i.e.,  the  crystal 
form)  is  a  cube  for  the  simple  cubic  lattice,  a  cubo-octahedron 
for  the  face-centred  cubic  lattice,  a  rhombic  dodecahedron  for 
the  space-centred  cubic  lattice,  and  an  octahedron  for  the  diamond 
lattice.  If  the  assumption  is  made  that  the  range  of  atomic  action 
reaches  the  second  nearest  atoms,  the  shapes  of  the  polyhedra  are 
modified  slightly,  the  cube  having  its  corners  cut  off  by  octahedral 
planes,  the  cubo-octahedron  having  its  cubic  planes  enlarged  or 
diminished,  the  rhombic  dodecahedron  having  its  comers  replaced 
by  planes  of  the  cube,  and  the  octahedron  undergoing  slight  changes 
of  shape.  The  calculated  shapes  agree  well  with  those  found  for 
some  of  the  elements  under  ideal  conditions.  A.  R.  P. 

Crystal  Structure  of  Dolomite.  R.  W.  G.  Wyckoff  and 
H.  E.  Merwin  ( Amer .  J.  Sci.,  1924,  [v],  8,  447 — 461). — The  Laue 
diagram  for  dolomite  is  of  a  lower  symmetry  than  that  for  calcite, 
indicating  that  dolomite  is  not  a  solid  solution  of  calcite  and 
magnesite,  but  is  a  definite  crystalline  species.  The  symmetry 
is  either  C\  or  Ci\ ;  the  positions  of  the  carbon  and  the  oxygen 
atoms  were  not  determined.  Pure  magnesium  and  iron-rich 
dolomites  have  units  of  practically  identical  shapes  and  sizes. 

S.  K.  T. 

Electrical  Conductivity  of  Metals.  F.  Simon  (Z.  Physik, 
1924,  27,  157 — 163). — A  theory  is  developed  for  the  electrical 
conductivities  of  metals  and  their  variations  ivith  temperature 
and  physical  conditions.  These  properties  are  regarded  as  being 
determined  solely  by  the  character  of  the  outermost  shell  of  electrons 
in  the  constituent  atoms.  S.  B. 

Optical  Properties  of  Amino-acids.  G.  L.  Keenan  ( J .  Biol. 
Chem.,  1924,  62,  163 — 172). — Photomicrographs  and  crystallo¬ 
graphic  details  are  given  of  glycine,  alanine,  valine,  leucine, 
serine,  cystine,  phenylalanine,  tyrosine,  tryptophan,  and  aspartic 
and  glutamic  acids.  C.  R.  H. 

Thermal  Expansion  of  Bismuth  Crystals.  J.  K.  Roberts 
(. Proc .  Roy.  Soc.,  1924,  A,  106,  385 — 399). — The  coefficients  of 
thermal  expansion  of  bismuth  crystals  are  constant  between  the 
ordinary  temperature  and  240°.  The  values  given  are :  per¬ 
pendicular  to  the  crystal  axis,  12-0  X  10~6 ;  parallel  to  the  axis, 
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16-2  x  10-6 ;  mean  134  x  10“6.  Over  the  range  of  30°  lying  between 
240°  and  the  melting  point,  the  expansion  falls  off  very  markedly. 
An  explanation  of  this  fact  is  considered,  based  on  the  idea  that 
a  certain  number  of  the  atoms  may  here  possess  sufficient  energy 
to  dissociate  themselves  from  their  neighbours  in  the  lattice.  The 
linear  law  connecting  the  specific  heat  of  pure  solids  with  tem¬ 
perature,  even  up  to  their  melting  point,  makes  the  explanation 
untenable,  and  the  phenomenon  is  probably  to  be  traced  to  the 
presence  of  impurities.  S.  B. 

Changes  in  State  of  Aggregation  and  Polymorphism.  II. 
Microscopical  Study  of  Transition  Processes.  K.  Schatjm 
and  W.  Rorig  {Z.  anorg.  Chem.,  1923,  132,  77 — 89;  cf.  A.,  1922, 
ii,  264). — An  attempt  has  been  made  to  determine  the  rate  of 
transition  from  one  crystalline  form  of  a  substance  to  another, 
by  studying  the  behaviour  of  a  thin  layer  of  the  substance  when 
observed  under  the  microscope  with  the  aid  of  polarised  light. 
The  method  has  been  tested  by  determinations  of  the  linear  velocity 
of  crystallisation,  both  along  a  thin-walled  tube  inoculated  at  one 
end,  and  also  radially  from  a  point  on  a  plate  on  which  the  molten 
material  was  spread.  Suitable  compounds  for  studying  the  rate 
of  transition  are  difficult  to  find.  Benzil-o-carboxylic  acid,  forming 
a  yellow  modification,  which  is  a  true  benzil  compound,  at  higher 
temperatures,  and  a  white  isomeride,  resembling  a  lactone,  at 
lower  temperatures,  has  been  examined.  Tautomeric  transform¬ 
ation  was  found  to  take  place  in  the  completely  dry,  crystalline 
state.  In  the  gaseous  condition,  transition  only  occurs  slowly. 
From  the  molten  acid  the  yellow  form  alone  separates.  Determin¬ 
ations  of  the  velocity  of  crystallisation  when  the  melt  is  seeded, 
in  one  case  with  the  white  variety,  and  in  the  other  with  the  yellow, 
show  that  it  is  much  slower  in  the  first  than  in  the  second  case. 
No  difference  of  solubility  in  chloroform  has  been  found  between 
the  two  varieties,  possibly  owing  to  an  immediate  transformation 
to  the  less  soluble  form  on  contact  with  the  liquid.  Benzil-o-carb¬ 
oxylic  acid  forms  a  unary -pseudobinary  system.  3-Phenylindazole 
appears  to  behave  similarly. 

A  microscopical  study  has  also  been  made  of  the  separation  of 
the  constituents  in  the  crystalline  aggregates  obtained  by  freezing 
fused  mixtures  of  organic  compounds.  Such  observations  are 
rendered  difficult  by  polymorphic  changes.  M.  S.  B. 

Heat  of  Transformation  of  Martensite.  W.  Schneider 
(WerJcstoffausschusses  Ver.  deut,  Eisenhiittenleute,  Bericht,  1923, 
No.  32). — The  heat  of  transformation  of  y-iron  into  a-iron  is  com¬ 
puted  to  be  13-2  cal.  per  g.,  decreasing  linearly  with  increasing 
carbon  content,  and  vanishing  at  6-68%  0.  If  martensite  is 
assumed  to  be  a  solid  solution  of  Fe3C  in  a-iron,  the  heat  of  solution 
of  Fe3C  is  33-2  cal.  per  g.  Chemical  Abstracts. 

Atomic  Heat  of  Silver  at  High  Temperatures.  A.  Magnus 
and  A.  Hodler  ( Z .  physikal.  Chem.,  1924,  110,  188 — 191). — The 
specific  heat  of  silver  has  been  determined  at  temperatures  between 
the  ordinary  temperature  and  900°.  The  variation  of  the  atomic 
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heat  with  temperature  is  given  by  (^=6-047+7-49 X  10-4f+7-12x 
10-+2.  The  value  of  Cv  calculated  from  Cp,  after  first  passing 
through  a  maximum,  diminishes  linearly  with  increasing  tem¬ 
perature,  in  good  agreement  with  the  equation  of  Born  and  Brody 
(Z.  Physik,  1922,  8,  205),  CV=SE(1  —  Za-ET),  where  cr  has  the  value 
5-53  x  10~5.  J.  S.  C. 

Investigations  of  Specific  Heat  at  Low  Temperatures. 

F.  Lange  ( Z .  physikal.  Chem.,  1924,  110,  343 — 362). — A  con¬ 
venient  apparatus  for  the  determination  of  specific  heats  at  low 
temperatures  is  described.  The  specific  heats  of  quinol,  quinone, 
quinhy drone,  tungsten,  iodine,  and  the  two  forms  of  tin  were 
determined  over  a  range  of  temperature  20 — 300°  Abs.  The 
specific  heats  of  iodine  and  white  and  grey  tin  were  also  investigated 
over  the  range  9 — 14°  Abs.,  employing  the  apparatus  of  Simon 
and  Lange  (A.,  1923,  ii,  458),  the  measurements  verifying  the 
reported  transition  of  iodine  at  the  temperature  of  liquid  hydrogen. 
Calculations  of  the  chemical  constants  of  tungsten  and  diatomic 
iodine  give  the  values  3-68+0-72  and  3-37+0-20,  respectively. 
The  data  for  tin  are  in  agreement  with  the  Nernst  heat  theorem. 

J.  S.  C. 

Flow  of  Single  Crystals.  W.  Geiss  (Z.  Physik,  1924,  29, 
78 — 80;  cf.  Schonborn,  ibid.,  1922,  8,  377). — The  rate  of  move¬ 
ment  of  a  tungsten  crystal  under  different  loads  has  been  studied 
as  a  function  of  the  time,  the  load  being  applied  for  1  or  2  hours. 
With  relatively  small  loads,  the  flow  velocity  decreases  with  time, 
and  a  consolidation  of  the  material  takes  place  which  results  in 
an  increase  in  the  elasticity  limit.  By  increasing  the  load,  the 
initial  velocity  is  increased,  but  the  retardation  decreases  until  it 
becomes  zero,  that  is,  the  flow  velocity  is  constant.  This  is  the 
extension  limit.  With  still  higher  loads,  the  flow  velocity  increases 
with  time,  and  plastic  deformation  begins  above  the  elasticity 
limit.  The  exponential  relation  between  the  velocity  of  flow  v, 
the  load  P,  and  the  time  of  application  t  is  given  by  the  following 
equation,  v=A  .  e,mp~p«)l .  [eC(P~P£) — 1],  where  A,  B,  and  C  are 
constants,  and  Ps  and  Pe  represent  the  loads  at  the  extension 
limit  and  the  elasticity  limit,  respectively.  M.  S.  B. 

Molecular  Weight  of  Selenium  Dioxide  in  Ethyl  Alcohol. 

E.  B.  R.  Prideaux  and  G.  Green  ( J .  Physical  Chem.,  1924,  28, 
1273 — 1278). — The  molecular  weight  of  selenium  dioxide  by  the 
elevation  of  the  boiling  point  of  ethyl  alcohol,  using  the  figure 
for  constant  molar  elevation  of  11-9,  was  found  to  be  122-6  (mean 
of  44  determinations),  instead  of  the  theoretical  value  111-2.  There 
is  no  trend  in  the  molecular  weights  up  to  a  concentration  of  55  g. 
in  100  g.  of  alcohol.  After  a  correction  for  the  volatility  of  selenium 
dioxide  has  been  applied,  the  mean  molecular  weight  is  found  to  be 
117-5.  M.  B.  D. 

Specific  Heat  of  Bromine  at  Low  Temperatures  and  its 
Chemical  Constant.  R.  Suhrmann  and  K.  von  Lode  (Z. 
Physik,  1924,  29,  71 — 77). — The  molecular  heat  of  bromine  at 
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constant  pressure,  between  the  temperatures  20-45°  and  154-9°  Abs., 
as  determined  in  a  vacuum  calorimeter,  increases  from  3-52  to 
12-64  cal. /mol.  over  this  range.  With  the  help  of  these  values 
and  the  vapour-pressure  curve  deduced  from  the  observations  of 
other  investigators,  the  value  of  i  has  been  found  equal  to  2-546^ 
0-10  (referred  to  atmospheres),  and  the  heat  of  vaporisation  at 
absolute  zero  10980  cal. /mol.  (cf.  Eucken,  Karwat,  and  Fried, 
this  vol.,  ii,  98).  M.  S.  B. 

Determination  of  the  Molecular  Thermal  Conductivity 
and  the  Molecular  Heat  of  Diatomic  Gases  at  Low  Tem¬ 
peratures.  E.  Schreiner  (Z.  physikal.  Chem.,  1924,  112, 
1 — 67). — The  molecular  heats  of  nitrogen,  oxygen,  and  carbon 
monoxide  were  determined  and  no  deviation  from  the  normal 
value  was  observed  on  lowering  the  temperature  to  64°  Abs.  This 
result  is  not  in  agreement  with  those  of  Scheel  and  Heuse  (A., 
1913,  ii,  183)  and  of  Eucken  (A.,  1913,  ii,  474),  who,  working  with 
these  gases  at  temperatures  not  lower  than  80°  Abs.,  found  that 
some  loss  of  molecular  heat  had  already  occurred.  The  method 
employed  of  determining  molecular  heats  depends  essentially  on 
a  knowledge  of  molecular  heat  conductivity.  The  experimental 
determination  of  this  value  is  based  on  that  of  Knudsen  (A.,  1911, 
ii,  368)  and  is  described  and  discussed  in  detail.  L.  F.  G. 

Theory  of  Degraded  Gases  and  Null  Point  Energy.  K. 

Bennewitz  (Z.  physical.  Chem.,  1924,  110,  725 — 767). — Mathe¬ 
matical.  The  laws  of  thermodynamics  and  the  extended  corre¬ 
spondence  principle  are  not  sufficient  to  determine  whether  an 
ideal  supercooled  gas  will  possess  energy  at  absolute  zero.  Equations 
are  deduced  for  the  entropies  and  chemical  constants  of  degraded 
gases.  A  complete  thermodynamical  survey  of  the  equation  of  state 
is  made  and  the  limiting  forms  are  compared  at  T—0  and  T— oc 
on  the  assumptions  of  the  existence  and  absence  of  energy  at 
absolute  zero.  The  existence  of  null  point  energy  is  further  con¬ 
sidered  in  reference  to  the  integrated  Clausius-Clapeyron  equation. 

J.  S.  C. 

Revised  Trouton  Rule  for  the  Heat  of  Vaporisation  and 
the  Quantum  Theory.  A.  Byk  (Z.  physikal.  Chem.,  1924,  110, 
291 — 317). — The  “  constant ”  of  the  Trouton  rule  diminishes 
rapidly  at  low  temperatures.  A  mathematical  theory  is  developed, 
the  problem  being  treated  from  the  point  of  view  of  the  author’s 
quantum  theory  of  corresponding  states  {Ann.  Physik,  1921,  [iv], 
66,  157 ;  1922,  [iv],  69,  161)  and  Bakker’s  theory  of  the  heat  of 
vaporisation.  An  equation  is  derived  expressing  the  Trouton 
ratio  as  a  universal  function  of  the  reduced  temperature  and  volume. 
The  values  calculated  for  more  than  forty  liquids  ranging  from 
hydrogen  to  stannic  chloride  are  in  fairly  close  agreement  with 
those  actually  determined.  J.  S.  C. 

Entropy  of  Condensed  Gases  at  the  Absolute  Zero.  A. 

Eucken  and  F.  Fried  (Z.  Physik,  1924,  29,  36 — 70;  cf.  this 
vol.,  ii,  98). — The  integration  constant  ik  of  the  thermodynamic 
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formula  for  chemical  equilibrium  has  been  determined  for  a  number 
of  homogeneous  and  heterogeneous  reactions.  The  values  thus 
obtained  are  more  exact  than  by  any  previous  determinations,  and 
they  show  that  the  relationship  required  by  Nernst’s  heat 

theorem,  is  not  in  general  fulfilled.  This  necessitates  a  finite  value 
for  the  entropy  of  a  substance  in  the  solid  state  at  the  absolute 
zero,  and  it  has  been  shown  that,  for  hydrogen,  and  probably  for  a 
number  of  other  substances,  this  entropy  is  probably  of  the  order 
of  R  log*  2.  "  M.  S.  B. 

Constant  i  of  the  Thermodynamic  Vapour-pressure 
Equation  for  Polyatomic  Molecules.  A.  Etjcken,  E.  Karwat, 
and  F.  Fried  (Z.  Physik,  1924,  29,  1 — 35). — A  theoretical  paper 
in  which  the  value  of  the  integration  constant  of  the  thermodynamic 
vapour-pressure  equation,  i,  which  is  a  function  of  the  entropy 
constant  of  the  gas,  the  entropy  at  absolute  zero  of  the  condensed 
liquid,  and  also  of  the  specific  heat  at  absolute  zero,  has  been 
determined  for  a  large  number  of  gases,  partly  on  the  basis  of  recent 
determinations  of  the  specific  heat  and  vapour  pressure  at  low 
temperatures.  The  mean  error  has  also  been  calculated.  The 
value  of  the  moment  of  inertia  of  the  molecule  deduced  from  this 
value  of  i  by  statistical  methods  has  been  compared  with  that 
determined  optically  from  the  band-spectra  of  the  gases,  hydrogen, 
nitrogen,  oxygen,  nitric  oxide,  carbon  monoxide,  hydrogen  chloride, 
hydrogen  bromide,  hydrogen  iodide,  carbon  dioxide,  and  water. 
In  all  cases,  the  difference  between  the  two  is  greater  than  the 
experimental  error.  M.  S.  B. 

Chemical  Constants  of  Chlorine,  Bromine,  and  Iodine  in 
the  Monatomic  and  Diatomic  States.  K.  Wohl  (Z.  physikal. 
Chem.,  1924,  110,  166 — 187 ;  cf.  Simon,  following  abstract). — The 
differences  between  the  observed  and  theoretical  values  of  the 
chemical  constants  of  iodine,  bromine,  and  chlorine  in  the  mon¬ 
atomic  state  increase  with  their  heats  of  dissociation.  The  experi¬ 
mental  values  for  the  various  constants  are  as  follows,  theoretical 
values  being  in  parentheses:  Cl,  +  1*66  (-fO-73);  Br,  -j-2-07 
(+1*27);  I,  +2-08  (+1-56);  Cl2,  +1-96;  Br2,  +2-86;  I2,  +3-44; 
HC1,  -040.  J.  S.  C. 

Chemical  Constants  of  Monatomic  Gases.  F.  Simon 
(Z.  physikal.  Chem.,  1924,  110,  572 — 586). — A  comparison  of  the 
recently  determined  values  of  the  chemical  constants  of  fourteen 
elements  with  the  theoretical  values  shows  that  the  deviations 
increase  with  increasing  heats  of  vaporisation.  J.  S.  C. 

Physico-chemical  Investigations  on  Compounds  of  the 
ct/cloHexane  Series.  W.  Herz  and  W.  Bloch  (Z.  physikal. 
Chem.,  1924,  110,  23 — 39). — A  number  of  physico-chemical 
constants  of  carefully  purified  compounds  of  the  cyclohexane  series 
have  been  determined.  cycZoHexanone  :  b.  p.  155*9°/760*2  mm., 
d°  0*9625,  nfC  1*45066,  sp.  ht.  0*433,  surface  tension  in  dynes/cm. 
at  45°  (y)  32*33,  ?/S91  0*01549.  o-MethylcycZohexanone :  b.  p. 
164*9°/756*3  mm.,  d°  0*9423,  n\(p  1*44916,  sp.  ht.  0436,  y45  29*61, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  99 

rf9'1  0*01217.  m-Methylcycfohexanone :  b.  p.  64*5°/18*3  mm., 
d°  0*9309,  ri£3  1*44635,  sp.  ht.  0*441,  y45  28*36,  y391  0*01226. 
p-MethylcycZohexanone :  b.  p.  60*5°/16*8  mm.,  d°  0*9312,  ri^‘ 
1*44585,  sp.  ht.  0*441,  y45  28*91,  y391  0*01234.  cycfoHexanol :  m.  p. 
22°,  b.  p.  161*1°/751*3  mm.,  da  0*9627,  r^°'7  1*46542,  sp.  ht.  0*417, 
■v45  31*37,  rf9'1 0*2032.  o-MethylcycZohexanol :  b.  p.  167*2°/756*5  mm., 
d°  0*9458,  n\ 6'4  1*46215,  sp.  ht.  0*418,  y45  29*43,  t/391  0*06977. 
m-MethylcycZohexanol :  b.  p.  76*0°/16  mm.,  d°  0*9353,  1*46065, 

sp.  ht.  0*422,  y43  27*13,  rf9'1  0*09676.  p-Methylcyc7ohexanol :  b.  p. 
76*7°/15*0  mm.,  d°  0*9328,  n%*  1*45916,  sp.  ht.  0*423,  y45  27*94, 
rjxn  0*1436.  Methods  for  the  calculation  of  other  quantities  from 
the  above  data  are  given.  The  influence  of  admixture  with  methyl 
alcohol,  ethyl  alcohol,  and  propyl  alcohol  on  the  density  and 
viscosity  of  cyclohexanone  and  cycZohexanol  has  been  investigated. 

J.  S.  C. 

Melting  Point  of  Platinum.  F.  Hofmann  (Z.  Physik,  1924, 
27,  285 — 304). — The  melting  point  of  platinum  has  been  redeter¬ 
mined,  for  use  as  a  thermometric  fixed  point,  by  means  of  com¬ 
parisons  at  three  wave-lengths  of  the  intensities  of  the  black  body 
radiation  from  an  iridium  resistance  furnace,  maintained  successively 
at  the  melting  points  of  gold  and  of  platinum.  The  value  adopted 
for  the  melting  point  of  platinum  is  1771^2°.  S.  B. 

The  Three-temperature  Rule.  M.  Prttd’homme  (J.  Chim. 
Phys.,  1924,  21,  242—246). — The  rule  connecting  the  m.  p.,  b.  p., 
and  critical  temperature  (A.,  1921,  ii,  376)  has  been  found  to  give 
fairly  good  results  for  a  number  of  chemically  different  substances. 

W.  H.-B, 

Temperature  Gradient  in  Gases  at  Various  Pressures.  W. 

Mandell  and  J.  West  ( Proc .  Physical  Soc.,  1924,  37,  20 — 40). — 
Determinations  have  been  made  of  the  temperature  gradients  in 
air  and  hydrogen  contained  at  various  pressures  ranging  from 
atmospheric  down  to  about  0*001  mm.  in  a  cylindrical  brass  vessel 
3*9  cm.  long  and  12  cm.  in  diameter,  the  end  faces  of  which  were 
maintained  respectively  at  about  180°  and  50°.  The  results 
definitely  indicate  the  existence  at  low  pressures  of  very  large 
“  temperature  jumps  ”  in  the  neighbourhood  of  the  walls  of  the 
vessel.  The  general  character  of  the  results  obtained  is  explained 
on  the  assumption  of  the  presence  on  the  walls  of  a  gas  film 
possessing  properties  arising  from  the  attraction  between  molecules 
of  the  material  of  the  wall  and  of  the  gas.  J.  S.  G.  T. 

Superheating  of  Liquids.  F.  B.  Kenrick,  C.  S.  Gilbert,  and 
K.  L.  Wismer  (J.  Physical  Che?n.,  1924,  28,  1297 — 1307). — Various 
liquids,  having  boiling  points  ranging  from  — 10°  to  183°,  have 
been  superheated  50 — 170°  by  heating  them  in  open  capillary  tubes 
at  atmospheric  pressure  or  by  reducing  the  pressure  on  the  liquids 
in  closed  capillary  tubes  at  constant  temperature.  Various  methods 
of  treating  both  the  tubes  and  the  liquids  are  given  and  the  con¬ 
clusion  is  drawn  that  the  initiation  of  bubbles  from  freshly- prepared 
capillary  tubes  is  connected  with  nuclei  loosely  attached  to  the 
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walls  of  the  vessel  and  to  a  property  of  the  liquid  in  which  there 
is  an  element  of  chance.  Preparation  of  “  mote-free  ”  liquid  and 
removal  of  adsorbed  gases  on  the  glass  or  dissolved  gases  in  the 
liquid  had  no  appreciable  effect.  The  radius  of  the  bubbles 
(calculated  from  the  surface  tension  and  the  vapour  pressure  at 
the  maximum  temperature)  which  can  exist  in  equilibrium  with  the 
liquids  at  the  highest  temperature  varies  from  2-5  to  16  /ijn.  A 
simple  relation  is  given  between  the  external  pressure  and  the 
maximum  temperature  attainable  at  this  pressure,  which  holds  in 
the  case  of  ether  over  a  wide  range  of  pressure.  M.  B.  D. 

Experiments  on  the  Carbon  Arc.  Vapour  Pressures  of 
Carbon.  H.  Kohn  and  M.  Guckel  (Z.  Physik,  1924,  27,  305 — 
357). — Measurements  have  been  made  of  the  surface  brightness  of 
the  anode  of  the  carbon  arc  burning  in  various  gases  at  pressures 
between  0-05  and  5-0  atm.  The  maximum  temperature  of  the 
anode  is  thus  found  to  be  independent  of  the  nature  of  the 
surrounding  gas,  and  presumably  depends  solely  on  the  vapour 
pressure  of  carbon.  The  heat  of  sublimation  of  carbon  can  be 
calculated  from  the  change  in  temperature  of  the  anode  with  gas 
pressure,  from  the  Clausius-Clapeyron  equation,  and  is  given  as 
139-2  kg. -cal.  ^7%  (at  the  ordinary  temperature),  in  agreement 
with  the  value  of  141  -4  for  a  monatomic  vapour,  obtained  from  the 
chemical  constant  (cf.  Fajans,  A.,  1922,  ii,  818).  The  temperature 
of  the  negative  carbon  has  also  been  measured.  Its  limiting 
maximum  value  appears  to  be  the  same  as  that  of  the  positive 
crater.  S.  B. 

Critical  Pressure-ratio  for  Gases  as  affected  by  Variable 
Specific  Heat.  W.  J.  Walker  (Phil.  Mag.,  1924,  [vi],  48,  703 — 
707 ;  cf.  ibid.,  1922,  [vi],  43,  589). — The  critical  pressure-ratio 
during  maximum  discharge  conditions  of  gases  through  orifices 
under  variable  specific  heat  conditions  has  been  deduced  and 
takes  the  form  p2/pl=(2/m-}-  l)W<m-Uji_|_ [S7.T2(m— l)]/4(m+l)}. 
At  normal  temperatures,  [3x772(m— -l)]/4(m+l)  is  practically 
negligible.  H.  T. 

Viscosities  of  Gases  [Hydrogen  and  Helium]  at  Low  Tem¬ 
peratures.  P.  Gunther  ( Z .  physical.  Chem.,  1924,  110,  626 — 
636). — The  viscosities  of  hydrogen  and  helium  have  been  deter¬ 
mined  at  low  temperatures  (15 — 80°  Abs.).  The  viscosity  of 
hydrogen  in  the  vicinity  of  20°  Abs.  varies  as  T3/2,  in  accordance 
with  the  Nernst  theory.  The  behaviour  of  helium  does  not, 
however,  conform  to  the  theoretical  requirements.  J.  S.  C. 

Origin  of  Free  Oxygen  in  the  Air.  G.  Tammann  (Z.  physikal. 
Chem.,  1924,  110,  17 — 22). — An  attempt  is  made  to  estimate  the 
epoch  in  which  free  oxygen  first  appeared  in  the  atmosphere. 
Oxygen,  as  such,  is  not  found  in  lava  or  occluded  in  erupted  rock. 
The  possibility  of  molecules  leaving  the  gravitational  field  of  the 
earth  is  discussed  and  it  is  shown  that  the  necessary  velocity  is 
11  km. /sec.  From  the  mathematical  treatment  it  appears  that 
only  the  hydrogen  molecule  at  very  high  temperatures  is  likely 
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to  attain  a  velocity  of  this  order.  Free  atmospheric  oxygen  prob¬ 
ably  made  its  appearance  after  the  commencement  of  the  solidific¬ 
ation  of  the  earth’s  upper  crust.  J.  S.  C. 

Volume  in  Liquid  Mixtures.  R.  Lorenz  and  W.  Herz  (Z. 
anorg.  Chem.,  1924,  140,  399 — 404). — The  values  of  ij/—(n2—l)j 
(n2- \-2)  have  been  calculated  for  different  concentrations  of  twelve 
binary  liquid  mixtures  from  the  value  of  n  for  the  mixture  and 
from  the  values  of  tp  for  each  of  the  constituents  according  to  the 
rule  of  mixtures.  The  two  values  thus  obtained  for  each  mixture 
agree  fairly  closely,  but  there  is  sufficient  difference  to  indicate 
that  the  volume  of  mixtures  is  not  strictly  additive.  Using  the 
value  of  n  for  the  solid  salt,  the  volume  of  solutions  of  varying 
concentrations  of  potassium  or  sodium  chloride  in  water  agrees 
quite  closely  with  that  obtained  by  the  rule  of  mixtures.  A.  R.  P. 

Contraction  of  Ethyl  Alcohol  on  Dilution.  H.  P.  Foran  (J. 
Soc.  Chem.  Ind.,  1924,  43,  338 — 340t). — The  percentage  con¬ 
traction,  C,  when  ethyl  alcohol  is  diluted  with  water  is  given  by 
the  relation  C=3(VjP — 1-02),  where  V  is  the  percentage  increase 
in  volume  when  the  water  is  added  and  P  the  percentage  decrease 
in  strength.  P,  V,  and  V/P  must  not  exceed  45%,  90%,  and  1-90, 
respectively.  S.  K.  T. 

Vaporisation  of  Liquid  Mixtures.  J.  F.  King  and  S.  P. 
Smedley  ( J .  Physical  Chem.,  1924, 28, 1265 — 1272). — Three  methods 
are  described  for  determining  the  exact  composition  of  the  constant- 
evaporating  mixtures  of  two  miscible  liquids.  The  constant- 
evaporating  mixture  for  carbon  tetrachloride  and  ethyl  alcohol  at 
20°  was  found  to  contain  17-4%  of  ethyl  alcohol  by  volume.  The 
densities  at  20°/4°  for  various  mixtures  have  been  tabulated.  The 
methods  are  :  determination  of  the  maximum  vapour  pressure  by 
Smith  and  Menzies’  “  submerged  bubblet  ”  method,  change  in  the 
refractive  index  after  evaporation,  and  density  change  after  a  given 
amount  of  air  has  been  bubbled  through  the  liquid.  M.  B.  D. 

Determination  of  the  Vapour  Pressures  and  of  the  Com¬ 
position  of  the  Vapour  Phases  in  Equilibrium  with  Aqueous 
Solutions  of  Hydrogen  Chloride  and  Hydrogen  Bromide  at 
Different  Temperatures.  M.  Wrewsky,  N.  Sawaritzky,  and 
L.  Scharloff  (Z.  physikal.  Chem.,  1924,  112,  97 — 108). — The 
compositions  of  the  vapour  phases  have  been  determined  at  about 
20°,  55°,  and  80°.  A  wide  range  of  concentrations  of  the  solutions 
was  employed.  The  partial  pressures  of  acid  and  water,  respec¬ 
tively,  are  calculated.  For  both  series  of  solutions,  the  total 
vapour  pressure  falls  with  increasing  concentration  to  a  minimum 
and  then  rises  sharply.  This  sudden  rise  is  due  to  the  partial 
pressure  of  the  halogen  compound,  which  is  negligible  until  the 
region  of  the  minimum  is  reached,  but  then  increases  extremely 
rapidly.  The  compositions  of  the  constant-boiling  hydrogen 
chloride  solutions  agree  very  closely  with  those  recorded  by  Roscoe 
and  Ditmar  ( Annalen ,  1860,  116,  214).  L.  F.  G. 


ii.  102 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Equilibrium  between  Liquid  and  Gaseous  Phases  of 
Aqueous  Solutions  of  Hydrogen  Chloride  and  of  Hydrogen 
Bromide.  M.  Wrewsky  {Z.  physikal.  Chem.,  1924,  112,  109 — 
116). — Theoretical.  The  change  of  vapour  pressure  of  binary 
solutions  with  temperature  and  heat  of  formation  is  examined, 
and  an  expression  derived  with  which  the  data  available  for  hydrogen 
chloride,  bromide,  and  iodide  solutions  are  shown  to  be  in  agree¬ 
ment  (cf.  preceding  abstract).  L.  F.  G. 

Determination  of  the  Boiling  and  Condensation  Curves  of 
Mixtures  of  Hydrochloric  Acid  and  Water  under  a  Pressure 

of  760  mm.  E.  Carriere  and  Arnaud  ( Compt .  rend.,  1924, 
179,  1265 — 1267). — The  results  given  correlate  (1)  boiling  point 
with  percentage  of  hydrogen  chloride  in  the  boiling  liquid  for  the 
range  19—110—100°,  and  41-9— 20-15— 0-03%  HC1,  and  (2)  tem¬ 
perature  of  distillation  with  percentage  of  hydrogen  chloride  in 
the  distillate,  for  the  range  20° — 110° — 100°  and  100 — 20 T 5 — 0%. 
The  results  agree  with  those  of  Roscoe  and  Dittmar  (T.,  1859,  12, 
128)  and  conform  to  the  Cibbs-Konovalov  law  (cf.  A.,  1923,  ii, 
555).  T.  H.  P. 

Equilibrium  between  Vapour  and  Liquid  of  Aqueous 
Solutions  of  Ammonia.  M.  Wrewsky  ( Z .  physikal.  Chem., 
1924,  112,  117 — 127). — Theoretical.  Data  now  available  (cf.  this 
vol.,  ii,  101,  and  above)  are  shown  to  be  in  agreement  with  values 
calculated  from  thermodynamic  considerations.  L.  F.  G. 

Influence  of  Thin  Surface  Films  on  the  Evaporation  of 
Water.  G.  He  destrand  (J.  Physical  Chem.,  1924,  28,  1245 — 
1252). — The  rate  of  evaporation  of  water  into  dry  air  from  a 
surface  of  18-2  sq.  cm.  at  20°  has  been  measured.  The  amount  of 
water  evaporated  for  a  given  rate  of  flow  was  found  to  vary  with 
the  height  of  the  edge  of  the  vessel  above  the  water  surface.  The 
evaporation  increases  with  increased  rate  of  flow  of  the  dry  air 
up  to  a  limiting  value.  Films  1  mol.  thick  of  palmitic  and  oleic 
acids  were  formed  on  the  water  surface  by  dissolving  them  in  benzene 
and  allowing  it  to  evaporate.  No  change  was  observed  in  the  rate 
of  evaporation.  Saponin  solutions,  which  have  a  very  low  surface 
tension,  due  to  adsorbed  molecules  at  the  interfacial  surface,  also 
had  no  effect.  Salt  solutions  lowered  the  rate  of  evaporation  in 
the  ratio  of  the  partial  pressure  of  the  solution  to  that  of  pure 
water.  The  surface  films  formed  by  adsorbed  substances  at  the 
interfacial  surfaces  or  by  unimolecular  layers  must  therefore 
follow  the  thermal  agitation  of  the  water  molecules  and  do  not 
exist  as  an  impermeable  layer  on  the  surface.  M.  B.  D. 

Behaviour  of  the  Simple  Halides  with  Water.  N.  V. 

Sidgwick  (J.  Chem.  Soc.,  1924,  125,  2672 — 2674). — The  suggestion 
that  the  maximum  covalency  of  an  element  depends  on  its  position 
in  the  periodic  table  (A.,  1924,  i,  506)  is  shown  to  explain  the  various 
reactions  of  simple  halides  in  aqueous  solution,  viz.,  ionisation, 
hydrolysis,  either  of  the  type  XC1 — ^XOH-f-HCl  or  XC1 — >  XH-f- 
HOC1,  and  no  reaction.  It  is  shown  that  hydration  should  facilitate 
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ionisation  and  that  elements  with  a  maximum  covalency  of  four 
should  form  uni-  and  bi- valent  cations,  whereas  those  with  a 
co- valency  of  six  should  also  form  tervalent  ions.  When  ionisation 
is  no  longer  possible,  the  water  tends  to  attach  itself  to  the  molecule 
and  to  react  with  the  halogen  [e.g.,  silicon  tetrachloride).  Carbon 
tetrachloride  does  not  react  because  it  cannot  ionise  and  has  a 
complete  octet  in  which  the  carbon,  unlike  the  silicon  in  silicon 
tetrachloride,  is  exerting  its  maximum  covalency  so  that  the 
molecule  cannot  take  up  water.  Nitrogen  trichloride  reacts  with 
water  with  formation  of  hypochlorous  acid  by  offering  its  unshared 
pair  of  electrons  to  the  hydrogen  of  the  water,  producing 
Cl — N(C12) — >-H — 0 — H,  which  then  decomposes.  S.  K.  T. 

Critical  Solution  Temperature  of  Ternary  Mixtures.  A. 

Boutaric  and  G.  Corbet  (Compt.  rend.,  1924,  179,  1319 — 1322). — 
The  miscibility  of  water  with  binary  mixtures  of  phenol,  aniline, 
salicylic  acid,  and  benzoic  acid  has  been  examined.  Where  the 
two  substances  are  chemically  similar  {e.g.,  benzoic  and  salicylic 
acids),  the  critical  solution  temperature  is  a  linear  function  of  the 
composition.  Experiments  have  also  been  made  on  the  miscibility 
of  phenol  with  mixtures  of  various  alcohols  and  water.  L.  L.  B. 

Diffusion  in  Mixed  Crystals.  H.  Braune  [with  H.  Hellweg] 
(Z.  physikal.  Chem.,  1924,  110,  147 — 165). — The  lattice  structure 
of  crystals  necessitates  the  vibration  of  atoms  about  equilibrium 
positions,  their  mean  centres  of  gravity  being  fixed.  The  electrical 
conductivity  of  solid  salts  and  the  phenomenon  of  diffusion  demon¬ 
strate  the  possibility  of  the  atoms  changing  position.  The  prob¬ 
ability  of  this  is,  however,  small,  and  diffusion  takes  place  in  solid 
bodies  only  with  measurable  velocity  in  the  neighbourhood  of  the 
melting  point.  Mixed  crystals  of  the  metals  of  the  copper  group 
are  particularly  suitable  for  diffusion  experiments,  since  they  form 
no  intermetallic  compounds  and  are  apparently  completely  miscible. 
On  the  assumption  that  the  rate  of  diffusion  is  dependent  on  the 
amplitude  of  atomic  vibration,  the  expression  is  derived  DT= 
Ce~z'jtTslT,  where  DT  is  the  diffusion  coefficient  at  temperature  T, 
Ts  the  m.  p.,  6  a  constant,  and  G  a  constant  characteristic  of  the 
substance.  A  description  of  the  experimental  technique  for  the 
determination  of  the  diffusion  of  gold  into  silver  is  given,  the  values 
of  Dt  at  various  temperatures  being  in  close  agreement  with  the 
above  expression.  Copper  diffuses  more  readily  into  those  silver- 
gold  alloys  which  are  rich  in  the  former  metal.  The  alteration 
in  the  electrical  conductivity  of  solid  electrolytes  with  temperature 
may  be  represented  by  the  formula  K—Ce~&,T.  J.  S.  C. 

Cast  Alloys  of  Aluminium  containing  Small  Amounts  of 
Magnesium.  S.  Daniels  {Ind.  Eng.  Chem.,  1924,  16,  1243 — 
1249). — The  effect  of  the  addition  of  small  proportions  of  mag¬ 
nesium  to  aluminium  which  contains  silicon  and  iron  as  impurities 
appears  to  be  the  formation  of  magnesium  silicide,  Mg2Si.  The 
equilibrium  between  silicon,  iron,  and  aluminium  is  materially 
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altered,  the  iron  existing  chiefly  or  entirely  as  FeAL.  [Cf.  B., 
1925,  73.]  C.  I. 

Hardness  of  Copper-Tin  Alloys.  0.  Bauer  and  0.  Vollen- 
bruck  ( Z .  Metallic.,  1924,  16,  426 — 429). — The  curve  showing  the 
hardness  of  copper-tin  alloys  rises  slowly  with  increase  of  tin  to 
13*9%,  the  limit  of  the  solid  solution,  then  rapidly  to  a  maximum 
at  the  point  corresponding  -with  Cu4Sn;  it  then  falls  rapidly  to  a 
point  corresponding  with  Cu6Sn5,  after  which  the  slope  is  gradual 
to  pure  tin.  A  slight  kink  occurs  in  the  downward  portion  of  the 
curve  at  Cu3Sn.  [Cf.  B.,  1925,  73.]  A.  R.  P. 

Gold-Copper  Alloys.  E.  Sedstrom  (Ann.  Physik,  1924,  [iv], 
75,  549 — 555). — The  thermoelectric  power  against  copper,  heat  con¬ 
ductivity,  and  electrical  resistance  of  gold-copper  alloys,  prepared 
by  fusion  in  a  vacuum,  have  been  determined.  The  heat  con¬ 
ductivity  was  calculated  from  the  thermoelectric  effect  by  Borelius’ 
method  (ibid.,  1917,  52,  398;  1918,  56,  338).  The  results 

confirm  the  existence  of  a  compound  AuCu  (cf.  Kurnakov,  Shemt- 
schushni,  and  Zasedatelev,  J.  Inst.  Metals,  1916,  15,  305).  The 
alloys  which  approximate  to  this  composition  are  extremely  brittle. 
A  similar  study  has  been  made  of  a  number  of  other  alloys,  but 
the  results  are  recorded  elsewhere  (Dissertation,  Stockholm,  1924). 

M.  S.  B. 

Coefficients  of  Thermal  Expansion  for  Aluminium  Alloys 
and  Alloys  of  Nickel-Iron  and  Cobalt-Iron.  K.  Honda  and 
Y.  Okubo  (Sci.  Rep.  Tdkohu  Imp.  TJniv.,  1924,  13,  101 — 107). — - 
A  table  showing  the  mean  coefficients  of  linear  expansion  of 
aluminium,  magnesium,  and  eleven  light  aluminium  alloys  for 
several  temperature  ranges  from  20°  to  500°  is  given,  together  with 
curves  showing  the  variation  of  this  coefficient  in  the  iron-nickel 
and  iron-cobalt  alloys  with  the  nickel  and  cobalt  content,  respec¬ 
tively.  A  very  pronounced  minimum  in  the  first-named  series 
occurs  with  35%  Ni,  corresponding  with  the  so-called  “  Invar  ” 
alloys ;  the  cobalt  curve,  on  the  other  hand, [is  fairly  flat  and  more 
or  less  regular.  [Cf.  B.,  1925,  73.]  "  A.  R.  P. 

Influence  of  Indifferent  Gases  on  the  Saturated  Vapour 
Concentrations  of  Liquids.  F.  Pollitzer  and  E.  Strebel 
(Z.  physikal.  Chem.,  1924,  110,  768 — 785). — The  alteration  in  the 
saturated  vapour  concentration  of  a  liquid  in  presence  of  a  com¬ 
pressed,  chemically  indifferent  gas  is  due  to  two  factors,  the  pressure 
exerted  on  the  liquid  and  the  solvent  action  of  the  gas  on  the 
vapour.  The  former  causes  an  increase  in  the  partial  pressure 
over  the  liquid,  independent  of  the  nature  of  the  gas  and  depending 
only  on  the  pressure  exerted.  The  second  factor  causes  an  increase 
characteristic  of  the  gas  concerned.  The  influence  of  hydrogen, 
air,  and  carbon  dioxide  on  the  vapour  pressure  of  water  and  of 
hydrogen  and  nitrogen  on  the  vapour  pressure  of  liquid  carbon 
dioxide  has  been  investigated  over  a  pressure  range  up  to  200 
kg. /cm.2.  An  equation  is  derived  representing  the  increase  in 
vapour  pressure  as  a  function  of  the  total  pressure.  Deviations 
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are  ascribed  to  the  solvent  action  of  the  compressed  gas.  In  the 
case  of  water  this  is  negligible  for  hydrogen,  small  for  air,  and 
considerable  for  carbon  dioxide.  J.  S.  C. 

Supersaturation  of  Gases  in  Liquids.  F.  B.  Kenrick,  K.  L. 
Wismer,  and  K.  S.  Wyatt  ( J .  Physical  Chem.,  1924,  28,  1308 — 
1315). — When  water  is  saturated  with  oxygen  and  carbon  dioxide, 
at  concentrations  corresponding  with  about  16  atm.,  bubbles  do 
not  form  in  an  appreciable  time  when  the  pressure  is  reduced  to 
1  atm.  at  the  ordinary  temperature,  but  only  after  heating  at 
about  60°.  Colloidal  platinum  favours  the  formation  of  bubbles 
in  water  supersaturated  with  oxygen,  but  rapidly  loses  its  effective¬ 
ness.  Although  carbon  dioxide  is  thirty  times  as  soluble  as  oxygen, 
the  average  time  before  bubble  formation  is  about  the  same  for  the 
two  gases  when  they  are  at  the  same  temperature  and  when  the 
supersaturation  corresponds  with  the  same  equilibrium  pressure. 
Nitrogen  produced  in  solution  by  the  reaction  between  hydrazine 
sulphate,  ferric  alum,  and  sulphuric  acid  at  an  equilibrium  pressure 
of  about  100  atm.  can  be  brought  to  atmospheric  pressure  for  an 
appreciable  time  without  bubbles  forming  in  the  body  of  the  liquid. 

M.  B.  D. 

Temperature  of  Steam  Evolved  from  a  [Boiling  Aqueous] 
Solution.  E.  Reissmann  ( Z .  angew.  Chem.,  1924,  37,  899 — 903). 
— An  aqueous  solution  of  calcium  chloride  wTas  boiled  in  a  vessel, 
the  vapour  space  being  jacketed  by  an  electrically  heated  oil-bath. 
The  temperatures  of  the  boiling  solution,  vapour,  and  oil-bath  were 
read  over  a  period  and  the  results  plotted  graphically.  If  the 
temperature  of  the  bath  is  above  or  below  that  of  the  solution, 
that  of  the  vapour  is  intermediate  between  the  two,  and  if  the 
temperature  of  the  bath  is  varied  the  three  curves  intersect  at  a 
point.  In  this  way,  and  from  a  comparison  of  the  behaviour  of 
pure  water  under  similar  conditions,  it  is  proved  that  the  steam 
leaves  the  boiling  solution  at  the  temperature  of  the  solution,  and 
not  at  100°.  The  author  concludes  with  a  reply  to  Schreber’s 
assertion  to  the  contrary.  (Cf.  Z.  techn.  Physilc,  1923,  19.) 

W.T.K.  B. 

Rate  of  Absorption  and  Equilibrium  of  Carbon  Dioxide  in 
Alkaline  Solutions.  R.  V.  Williamson  and  J.  H.  Mathews 
( Ind .  Eng.  Chem.,  1924, 16,  1157 — 1161). — The  absorption  of  carbon 
dioxide  increases  with  the  rate  of  flow  of  the  alkaline  liquid  and 
is  very  sensitive  to  any  disturbance  of  the  surface,  whilst  doubling 
the  rate  of  flow  of  gas  results  in  a  very  marked  decrease  in  the 
effectiveness  of  the  liquid.  The  rate  of  absorption  of  carbon 
dioxide  is  greatly  increased  by  increasing  the  concentration  of  the 
potassium  hydroxide,  but  is  almost  independent  of  the  potassium 
carbonate  concentration.  It  corresponds  with  the  absorption  in 
distilled  water  plus  an  amount  proportional  to  that  of  hydroxide 
and  inversely  proportional  to  that  of  hydrogen  carbonate  present. 
The  rate  of  absorption  with  potassium  carbonate  solution  increases 
to  a  maximum  at  70 — 75°  and  then  decreases,  and  is  directly  pro¬ 
portional  to  the  partial  pressure  of  the  carbon  dioxide.  D.  G.  H. 
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Principles  of  Gas  Absorption.  W.  K.  Lewts  and  W.  G. 
Whitman  ( Ind .  Eng.  Chem.,  1924,  16,  1215 — 1220). — The  “  two- 
film  ”  theory  of  the  absorption  of  gas  by  a  liquid  assumes  that 
the  rate  of  absorption  depends  only  on  the  rate  of  diffusion  through 
the  stationary  films  at  the  intersurface  in  which  convection  is 
absent.  This  rate  is  given  by  the  general  equation  dW  jAdO= 
K(Pg—Pi)=ki(Ci—Ci),  in  which  P,  C  are  the  concentrations  of 
the  solute  in  the  gas  and  liquid  and  g,  i,  L  refer  to  the  gas,  inter¬ 
face,  and  liquid,  respectively.  This  equation  is  capable  of  simpli¬ 
fication  in  cases  of  very  high  solubility  (gas-film  diffusion  only 
significant)  and  very  low  solubility  (liquid-film  diffusion  significant), 
and  also  for  conditions  in  the  case  of  intermediate  gases  where 
Henry’s  law  holds  good.  [Cf.  B.,  1925,  55.]  C.  I. 

Absorption  of  Carbon  Dioxide  and  Ammonia  from  Gas 
Bubbles.  P.  G.  Ledig  {Ind.  Eng.  Chem.,  1924,  16,  1231 — 1233). 
— The  rate  of  absorption  of  carbon  dioxide  in  potassium  hydroxide 
solution  increases  slowly  with  increasing  concentration  of  the  latter 
up  to  9 N.  Beyond  this  point,  the  increase  becomes  very  rapid  and 
no  theory  can  be  put  forward  to  explain  the  discontinuity.  With 
sodium  hydroxide,  the  rate  of  absorption  diminishes  when  the 
concentration  exceeds  4 N.  [Cf.  B.,  1925,  69.]  C.  I. 

Effect  of  Gas  Velocity  and  Temperature  on  Rate  of 
Absorption.  R.  T.  Haslam,  R.  L.  Hershey,  and  R.  H.  Keen 
{Ind.  Eng.  Chem.,  1924,  16,  1224 — 1230). — The  values  for  the 
“  overall  ”  absorption  coefficients  of  sulphur  dioxide  and  of  am¬ 
monia  in  water  in  a  particular  absorption  tower  with  varying  gas 
velocities  and  temperatures  were  determined.  From  these  on  the 
“  two-film  ”  theory  the  individual  film  coefficients  were  calculated 
and  experimental  support  was  obtained  to  many  of  Lewis  and  Whit¬ 
man’s  deductions  (cf .  above),  in  particular  that  the  film  conductivity 
is  a  function  of  the  ratio  of  density  to  viscosity  and  that  the  mole¬ 
cular  diffusivities  of  all  solutes,  under  similar  conditions,  are  the 
same.  [Cf.  B.,  1925,  55.]  C.  I. 

Comparative  Absorption  Rates  for  Various  Gases.  W.  G. 

Whitman  and  D.  S.  Davis  {Ind.  Eng.  Chem.,  1924,  16,  1233 — 
1236). — The  “  overall  ”  rates  of  absorption  under  similar  conditions 
for  oxygen,  sulphur  dioxide,  ammonia,  and  hydrogen  chloride  in 
water  and  for  ammonia  in  2-3iV-hydrochloric  acid  were  determined. 
It  is  shown  that  on  Lev  is  and  Whitman’s  theory  the  results  obtained 
in  the  first  and  last  cases  can  be  applied  to  the  calculation  of  the 
other  three  and  that  these  calculated  results  agree  closely  with 
those  experimentally  obtained.  The  “  two-film  ”  theory  of  absorp¬ 
tion  is  thus  strongly  supported.  The  same  constant  is  obtained 
by  determining  the  rate  of  escape  of  a  gas  from  solution  as  by 
measurement  of  the  rate  of  absorption,  the  two  processes  being 
practically  the  same.  [Cf.  B.,  1925,  55.]  C.  I. 

Mechanism  of  Absorption  of  Moderately  Soluble  Gases 
in  Water.  H.  G.  Becker  {Ind.  Eng.  Chem.,  1924, 16, 1220—1224). 
— The  absorption  constants  for  oxygen  and  nitrogen  in  air-free 
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water  were  determined  by  measuring  the  reduction  of  pressure 
within  a  gas  bubble  passing  through  a  vigorously  agitated  column 
of  water.  The  rate  of  solution  can  be  expressed  in  the  form 
dwjdt—a—bw.  The  rate  of  absorption  at  the  surface  of  a  volume 
of  water  stirred  by  means  of  an  agitator  was  found  to  vary  directly 
with  the  speed  of  stirring,  but  conditions  of  perfect  mixing  were 
unattainable.  Experiments  on  the  absorption  of  various  gases 
at  a  stationary  surface  showed  that  carbon  dioxide,  hydrogen, 
and  hydrogen  sulphide  form  a  saturated  surface  layer.  Chlorine 
and  some  other  gases  do  not,  the  difference  being  probably  due  to 
the  varying  effects  on  the  density,  viscosity,  and  surface  tension 
of  the  liquid  produced  by  the  solution  of  the  gas.  [Cf.  B.,  1925, 
55.]  ~  C.  I. 

Mists  from  Chemical  Reactions.  II.  Absorption  of 
Chemical  Mists.  H.  Remy  and  K.  Ruiiland  ( Z .  anorg.  Chem., 
1924,  139,  51 — 68). — The  absorption  of  moist  chemical  mists  by 
aqueous  salt  solutions  depends  on  many  factors ;  that  of  dry  mists 
(“  colloidal  dust  ”)  is  dependent  only  on  the  vapour  pressure  of 
the  salt  solution.  The  curve  representing  the  absorption  of  dry 
sulphuric  anhydride  mists  by  sulphuric  acid  solutions  of  varying 
concentration  runs  parallel  with  the  b.  p. -concentration  curve  of 
the  acid.  A  maximum  is  observed  in  each  case  with  approximately 
98%  acid  solutions.  Sulphuric  acid  solutions  below  5%  absorb 
moist  sulphuric  anhydride  mists  better  than  water ;  the  absorption 
decreases  as  the  acid  concentration  rises  above  this  strength.  Vis¬ 
cosity  effects  cause  a  very  variable  absorption  as  the  acid  becomes 
highly  concentrated ;  heat  of  solution  also  exerts  some  influence. 
Exactly  similar  results  were  obtained  for  the  absorption  of  wet 
and  of  dry  ammonium  chloride  mists  in  ammonium  chloride  and  in 
calcium  chloride  solutions.  S.  K.  T. 

Mists  from  Chemical  Reactions.  III.  Examination  for 
Electric  Charge.  H.  Remy  and  C.  Koch  ( Z .  anorg.  Chem., 
1924,  139,  69 — 80). — Ammonium  chloride  and  sulphuric  anhydride 
mists  do  not  carry  electric  charges.  The  temporary  small 
negative  charges  which  these  fogs  acquire  after  bubbling  through 
water  are  due  to  the  charging  of  the  fog-bearing  gas  (“  bubble 
effect  ” ;  cf.  Coehn,  Z.  Elektrochem.,  1923,  29,  1).  The  size  of  this 
charge  depends  on  the  amount  of  fog  absorbed  by  the  water.  Pure 
air  assumes  a  relatively  large  negative  charge  when  bubbled  through 
0-0001 A-ammonium  chloride  or  sulphuric  acid  which  changes  to  a 
small  positive  value  as  the  concentration  increases  to  N.  S.  K.  T. 

Adsorption  of  Arsenious  Acid  by  Hydrated  Aluminium 
Oxide.  J.  H.  Yoe  (J.  Amer.  Chem.  Soc.,  1924,  46,  2390—2397).— 
Aluminium  hydroxide  adsorbs  arsenious  acid  very  rapidly  for  the 
first  few  minutes,  after  which  the  rate  drops ;  after  24  hours  an 
equilibrium  is  apparently  reached,  although  further  slight  adsorp¬ 
tion  takes  place  after  232  hours.  The  adsorbed  quantities  agree 
with  the  usual  adsorption  formula  in  the  case  of  adsorption  periods 
of  24  and  72  hours,  but  not  in  the  case  of  232  hours ;  the  latter, 


ii.  108 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


however,  is  probably  not  a  simple  case  of  adsorption.  The  lower 
the  temperature  of  precipitation  of  the  hydroxide  the  greater  is  its 
adsorptive  capacity,  this  effect  being  greater  over  the  range  0 — 50° 
than  over  50 — 100°.  Boiling  the  precipitate  also  reduces  its 
adsorptive  power.  The  effect  of  high  temperature  may  be  to 
cause  the  formation  of  a  more  compact  precipitate.  S.  K.  T. 

Adsorption  by  Precipitates.  H.  B.  Weiser  (J.  Physical 
Chem.,  1924,28,  1253 — 1264). — The  amounts  of  potassium,  barium, 
and  aluminium  chlorides,  and  potassium  alum  required  to  pre¬ 
cipitate  negative  arsenious  sulphide  sol  at  various  concentrations 
have  been  determined  in  the  presence  of  phenol  and  isoamyl  alcohol. 
These  non-electrolytes  increase  the  amount  of  barium  chloride 
required,  decrease  the  amount  of  potassium  chloride,  and  have  no 
effect  in  the  case  of  the  other  two  salts,  contrary  to  the  results  of 
Ivruyt  and  van  Duin  (A.,  1914,  ii,  182).  Although  the  amount  of 
barium  chloride  required  for  precipitation  is  greater,  the  actual 
quantity  of  barium  carried  down  by  the  sol  is  less,  and,  with  con¬ 
centrations  of  barium  chloride  less  than  the  precipitation  value, 
this  amount  follows  the  usual  adsorption  isotherm.  Positive 
hydrous  ferric  and  chromic  oxide  sols  in  the  presence  of  these  non¬ 
electrolytes  show  a  slight  diminution  in  the  amounts  of  potassium 
chloride,  oxalate,  and  sulphate  required  for  precipitation.  The 
adsorption  of  a  non-electrolyte  by  the  particles  of  a  sol  lowers  its 
stability  and  at  the  same  time  it  reduces  the  adsorption  of  the 
precipitating  ion  of  the  electrolyte  added  to  it  to  produce  coagul¬ 
ation.  These  two  factors  act  in  opposite  directions  and  the 
amount  of  electrolyte  required  for  precipitation  is  determined  by 
the  preponderance  of  either  one  or  the  other.  M.  B.  D. 

Effects  of  Gas  on  the  Resistance  and  Resistance-Tem¬ 
perature  Coefficient  of  Sputtered  Platinum  Films.  F.  W. 

Reynolds  {Physical  Rev.,  1924,  24,  523 — 531). — Sputtered  platinum 
films  are  assumed  to  contain  adsorbed  hydrogen ;  decrease  of  the 
resistance  of  a  film  on  contact  with  oxygen  is  due  partly  to  removal 
of  hydrogen  and  partly  to  adsorption  of  oxygen,  but  the  effects 
obtained  depend  on  the  conditions  under  which  the  film  was  pro¬ 
duced.  A.  A.  E. 

Temper  Colours.  C.  W.  Mason  (•/.  Physical  Chem.,  1924, 
28,  1233 — 1244). — The  author  criticises  the  views  of  Mallock  ( Proc . 
Roy.  Soc.,  1918,  A,  94,  561),  Hinshelwood  (A.,  1923,  ii,  29),  and 
Raman  ( Nature ,  1922,  109,  105).  Temper  colours  are  due  to  inter¬ 
ference  of  light  reflected  in  a  similar  manner  to  Newton’s  rings 
from  the  two  surfaces  of  a  film  of  a  compound  of  the  metal  which 
is  formed  on  its  surface.  Explanations  using  diffraction  or  selective 
reflection  are  inadequate  and  also  inconsistent  with  the  behaviour 
of  the  colours.  The  colour  is  increased  by  a  reticulated  or  granular 
structure  and  a  moderate  degree  of  opacity  of  the  film.  If  the 
film  is  itself  coloured,  it  obscures  the  interference  colours  in  the 
case  of  thicker  films.  (Cf.  this  vol.,  ii,  138.)  M.  B.  D. 
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“  Temper  "  Colours  [of  Steel].  R.  C.  Gale  ( J .  Soc.  Chem. 
Ind.,  1924,  43,  349 — 352t), — The  thickness  of  the  temper  colours 
on  steel  as  determined  by  direct  weighing,  assuming  that  the 
density  of  the  film  is  5*25  g.  per  c.c.,  varies  from  4-2  XlO-7  cm. 
for  a  pale  straw  colour  to  21*3  X  10~7  cm.  for  a  dark  purple.  The 
figures  do  not  agree  with  those  calculated  by  Tammann  from  the 
thickness  of  an  air  layer  of  similar  colour,  and  if  the  colours  were 
due  to  interference  then  the  refractive  index  of  the  film  would 
vary  from  2-53  to  0-63.  Again,  a  blue  film  becomes  purple  or 
yellow  when  gently  polished,  and  other  evidence  is  adduced  which 
seems  to  show  that  the  films  are  granular.  (Cf.  Mason,  preceding 
abstract;  Hinshelwood,  this  vol.,  ii,  138.)  A.  R.  P. 

Interfacial  Tension  of  some  Aqueous  Solutions  against 
Oils,  as  Corrected  for  Specific  Gravity.  R.  L.  Howard  and 
T.  Sollman  (J.  Physical  Chem.,  1924,  28,  1291 — 1296). — When 
surface  tensions  are  measured  by  the  Donnan  pipette  (A.,  1900,  ii, 
201),  a  correction  should  be  applied  for  the  difference  in  density 
between  the  solutions  and  the  oil.  Surface  tensions  are  given  for 
solutions  of  sodium  halides,  sulphate,  citrate,  and  carbonate, 
sucrose,  glycerol,  chloral  hydrate,  ethyl  alcohol,  carbamide,  soap, 
bile  salts,  saponin,  and  tannin  in  water.  M.  B.  D. 

[Uni-molecular  Films  of  Sodium  Oleate  on  Water.]  Deter¬ 
mination  of  the  Constant  N  of  Avogadro.  P.  L.  du  Nouy 
(Phil.  Mag.,  1924,  [vi],  48,  664 — 672). — Determinations  of  the 
surface  tension  of  dilute  aqueous  solutions  of  sodium  oleate  after 
keeping  for  two  hours  show  that  three  decided  minima  always 
occur  at  the  concentrations  1/750,000,  1/1,220,000,  and  1/1,390,000, 
respectively.  It  is  suggested  that  these  three  minima  correspond 
with  the  three  possible  modes  of  orientation  of  the  molecules  on 
the  surface,  unimolecular  layers  being  in  each  case  realised.  Hence 
from  these  three  minima  it  is  possible  to  calculate  the  three  dimen¬ 
sions  of  the  sodium  oleate  molecule,  from  which  N  can  be  deter¬ 
mined,  a  value  6-008  X  1023  being  obtained.  H.  T. 

Phase  Boundary  Forces  at  the  Gas-Liquid  Surface  of 
Separation.  II.  Adsorption  and  Orientation  of  Molecules 
of  Aliphatic  Compounds.  A.  Frumkin  ( Z .  physikal.  Chem., 
1924,  111,  190 — 210). — By  the  arrangement  previously  described 
(A.,  1924,  ii,  462)  the  potential  difference  set  up  at  the  surface  of 
separation  between  air  and  solutions  of  a  large  number  of  aliphatic 
compounds  has  been  determined.  The  solutions  were  made  con¬ 
ducting  by  the  addition  of  potassium  chloride,  which,  except  at 
high  concentrations,  does  not  affect  the  values  found.  The  typical 
curve  obtained  by  plotting  the  potential  difference  €  against  the 
concentration  c  for  organic  non-electrolytes  or  weak  electrolytes 
conforms  closely  to  the  equation  €=Acj(\-\-Be),  A  and  B  being 
constants,  which  is  of  the  form  of  the  Langmuir  adsorption  isotherm. 
For  neutral  salts,  however,  the  curve  is  represented  by  an  expression 
which  recalls  the  Freundlich  adsorption  isotherm.  In  homologous 
series  of  organic  compounds,  for  example,  aliphatic  acids,  alcohols, 
vol.  cxxvni.  ii.  5 
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ketones,  and  esters,  increase  in  the  number  of  carbon  atoms  brings 
about  a  diminution  in  the  concentration  at  which  a  given  charge 
may  be  reached,  and  the  relative  charge  is  the  same  for  each  carbon 
atom.  The  value  of  €»,  however,  is  practically  identical  for  each 
member  of  the  series.  Acids,  alcohols,  ketones,  esters,  and  amines 
give  positive  charges  to  the  surface  of  the  solution.  Halogen 
substitution  compounds  and  neutral  salts  give,  for  the  most  part, 
a  negative  charge.  The  general  behaviour  runs  parallel  with  the 
effect  on  the  surface  tension  and  is  therefore  related  to  the  adsorp¬ 
tion  of  the  substance  at  the  air-water  surface  of  separation. 

Accepting  the  views  of  Langmuir  and  Harkins  on  the  orientation 
of  adsorbed  molecules  by  surface  forces,  the  results  may  be  ex¬ 
plained  by  supposing  that  in  pure  water  the  oxygen  molecule  is 
oriented  towards  the  surface  giving  a  negative  charge.  In  solutions 
of  aliphatic  compounds  which  give  a  positive  charge,  the  hydro¬ 
carbon  radicals,  having  no  tendency  to  hydrate,  take  up  a  position 
at  the  surface,  but  in  the  halogen  derivatives  the  halogen  is  adsorbed 
at  the  surface  giving  a  negative  charge.  Since  increase  in  the 
number  of  carbon  atoms  does  not  increase  the  maximum  charge, 
the  linking  C — C  must  be  completely  non-polar  in  character.  To 
the  linkings  C — 0,  C — Cl,  and  C — N  a  definite  polarity  must  be 
ascribed,  the  carbon  atom  in  each  case  being  positive.  M.  S.  B. 

Orientation  of  Ammonium  Iodide  Crystals  on  the  Surface 
of  Muscovite.  M.  Royer  ( Compt .  rend.,  1924,  179,  1610 — 1612; 
cf.  Gaubert,  A.,  1924,  ii,  549). — A  drop  of  warm  saturated  solu¬ 
tion  of  ammonium  iodide  is  spread  on  a  freshly-prepared  cleavage 
surface  of  the  mica,  the  lower  temperature  of  which  causes  rapid 
crystallisation  without  formation  of  unoriented  crystals.  The 
crystals  are  invariably  cubic,  never  octahedral.  Unlike  other  alkali 
halides,  ammonium  iodide  on  a  given  fresh  cleavage  orients  itself 
in  one  position  only.  A  side  of  the  triangular  contour  (normal  to 
a  triad  axis  of  the  cube)  lies  parallel  to  the  mica  plane  (010),  whilst 
all  the  apices  point  either  in  one  direction  or  the  opposite.  When 
crystals  are  deposited  on  successive  cleavages,  the  orientation  is 
sometimes  all  in  one  direction  and  sometimes  all  in  the  other.  It 
is  inferred  that  muscovite  is  of  triclinic  symmetry,  but  is  built  up 
of  laminations  twinned  at  180°  to  one  another,  the  resulting  crystal 
being  pseudo-monoclinic.  W.  A.  C. 

Permeability  of  Membranes.  W.  D.  Bancroft  and  C. 
Gurchot  («/.  Physical  Chern.,  1924,  28, 1278 — 1283). — A  preliminary 
paper  showing  that  the  permeability  of  membranes  is  closely  con¬ 
nected  with  their  coagulability  when  prepared  in  the  colloidal  state. 
Copper  ferrocyanide  membranes  are  coagulated  by  low  concen¬ 
trations  of  methyl  alcohol  and  of  acetic  acid,  thereby  becoming 
permeable  to  sugar.  Alcohols  and  acids  coagulate  a  copper  ferro¬ 
cyanide  sol  whilst  alkalis  peptise  a  copper  ferrocyanide  gel.  The 
results  of  Barlow  (A.,  1905,  ii,  507 ;  1906,  ii,  273),  Walden  (A., 
1893,  ii,  203),  and  Czapek  ( Ber .  dents,  bot.  Ges.,  1910,  28,  159)  are 
shown  to  be  due  to  coagulation  of  the  membrane  by  the  alcohols  or 
acids  employed.  M.  B.  D. 
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Theory  of  Osmotic  Pressure,  Membrane  Potential,  and 
Coagulation  of  Colloids.  Colloidal  Chromium  Hydroxide. 

N.  Bjerrum  (Z.  physikal.  Chem.,  1924, 110,  656 — 684). — Equations 
have  been  deduced  for  the  osmotic  pressures  of  colloidal  ions ; 
observations  on  colloidal  solutions  of  chromium  hydroxide  are  in 
approximate  agreement  with  these.  Determinations  of  membrane 
potential  show  that  the  relationships  existing  between  this  quantity 
and  the  activities  of  the  ions  (H+  and  Cl")  on  different  sides  of 
the  membrane  are  in  agreement  with  Donnan’s  theory.  The 
membrane  potentials  calculated  from  the  observed  osmotic  pressures 
are  approximately  half  the  measured  values.  From  the  osmotic 
pressure  measurements  it  is  calculated  that  the  colloidal  chromium 
particle  consists  on  the  average  of  1000  chromium  atoms  and 
carries  about  30  free  charges.  The  amount  of  adsorbed  anion 
(chloride)  shows  that  the  total  charge  carried  by  the  colloid  is 
about  240.  For  complete  coagulation,  the  necessary  amount  of 
ferrocyanide  corresponds  exactly  with  the  total  charge  on  the 
colloid,  whilst  about  15%  excess  of  ammonium  or  potassium  sulphate 
is  required.  The  change  in  the  conductivity  on  addition  of  am¬ 
monium  sulphate  has  been  measured.  Commencement  of  coagul¬ 
ation  is  indicated  by  a  sudden  break  in  the  curve  obtained  on 
plotting  conductivity  against  c.c.  of  ammonium  sulphate.  An 
apparatus  is  described  for  the  determination  of  osmotic  pressures, 
membrane  potentials,  and  the  activities  of  the  ions  on  both  sides 
of  the  collodion  membrane.  J.  S.  C. 

Effects  of  Dilution  on  Colloids.  W.  Kopaczewski  ( Compt . 
rend.,  1924,  179,  628 — 629). — Certain  colloidal  solutions  give,  on 
dilution,  conductivity  values  greater  than  would  be  expected  as  a 
result  of  dissociation.  It  is  suggested  that  the  union  between  ions 
and  molecules  in  the  solution  is  not  a  simple  chemical  change. 
Some  biological  aspects  of  the  experimental  results  are  indicated. 

H.  J.  E. 

Theory  of  Elasticity  of  Colloidal  Solutions.  E.  Szegvari 

(Z.  physilcal.  Chem.,  1924,  108,  175 — 184;  cf.  following  abstract). — 
When  the  elasticity  limit  in  solids  is  overstepped  the  tension  com¬ 
pletely  disappears,  but  in  a  colloidal  solution  in  motion  the  tension 
at  the  elasticity  limit  is  maintained,  and  represents  a  flow-elasticity. 
The  relation  between  the  resistance  value,  w,  the  velocity  gradient, 
G,  in  the  liquid,  the  flow-elasticity,  8,  and  the  true  viscosity,  y,  is 
expressed  by  w~  SjG +y.  This  formula  is  in  good  agreement 
with  the  experimental  results  obtained  using  Couette’s  apparatus, 
but,  for  agreement  with  those  obtained  by  Hess’  method,  the 
addition  of  a  constant  to  G  is  required.  By  reference  to  the 
experimental  data  for  benzopurpurin  and  vanadium  pentoxide  sols 
it  is  shown  that,  whilst  true  viscosity  increases  proportionally  with 
concentration,  or  with  addition  of  electrolyte,  and  in  the  latter  case 
only  very  slowly,  the  rate  of  increase  of  elasticity  also  increases 
rapidly.  The  two  quantities  therefore  appear  to  be  independent 
of  one  another.  Under  the  conditions  prevailing  in  the  Ostwald 
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viscosimeter,  the  influence  of  the  elasticity  of  the  sol  on  the  result  is 
of  the  same  order  as  that  of  the  viscosity.  M.  S.  B. 

Viscosity  and  Elasticity  of  Colloidal  Solutions.  H.  Freund- 
lich  and  E.  Schalek  (Z.  physihal.  Chem.,  1924,  108,  153 — 174). — 
The  viscosity  of  various  sols  has  been  examined  by  Hess’  method 
of  comparison  of  the  rate  of  flow  of  the  sol  with  that  of  water 
through  horizontal  capillary  tubes  under  the  influence  of  varying 
pressures  (cf.  Rothlin,  A.,  1920,  ii,  18)  and  by  Couette’s  method,  as 
modified  by  Hatschek  (A.,  1913,  ii,  835),  in  which  an  external 
revolving  cylinder  drags  round  an  internal  concentric  cylinder  on 
account  of  the  viscosity  of  the  liquid  between.  A  number  of  sols, 
especially  hydrophobic  sols,  for  example,  arsenic  trisulphide, 
lanthanum  oxide,  zirconium  oxide,  calcium  fluoride,  a  sulphur  sol, 
and  an  aluminium  oxide  sol,  obeyed  Poiseuille’s  law,  that  is,  they 
behaved  like  true  solutions.  A  different  aluminium  oxide  sol  and 
a  cerium  oxide  sol  showed  slight  deviations  from  Poiseuille’s  law. 
Greater  deviations  were  shown  by  an  old  ferric  oxide  sol,  and  much 
greater  divergence  by  vanadium  pentoxide,  benzopurpurin,  cotton- 
yellow,  gelatin,  and  sodium  stearate.  With  increasing  pressure,  or 
with  increasing  angular  velocity,  according  to  the  method  of 
measurement,  the  apparent  coefficient  of  viscosity,  or  the  resistance 
value,  decreased.  This  is  attributed  to  a  shearing  elasticity  of  the 
sol  which  becomes  less  important  relatively  to  the  true  viscosity 
coefficient  as  the  velocity  gradient  in  the  sol  increases.  It  has  been 
previously  shown  by  Freundlich  and  Seifriz  ( Z .  physihal.  Chem., 
1923, 104,  233)  that  most  sols  displaying  deviations  from  Poiseuille’s 
law  possess  an  extension  elasticity.  The  sols  which  show  the 
greatest  deviations,  and  therefore  the  greatest  elasticity,  appear 
to  be  those  which  consist  of  non-spherical  particles.  The  elasticity 
apparently  increases  with  age  and  with  the  addition  of  electrolytes, 
and  decreases  with  dilution.  In  the  case  of  vanadium  pentoxide  sols, 
the  increase  in  double  refraction  runs  parallel  with  the  increase  in 
apparent  viscosity,  but  does  not  appear  to  be  related  to  the  size 
of  the  particles. 

Since  only  low  pressures  are  operative  in  the  Ostwald  viscosimeter, 
it  is  evidently  not  suitable  for  the  measurement  of  the  viscosity 
of  sols.  M.  S.  B. 

Colloidal  Arsenic  Sulphide.  A.  Boutaric  and  M.  Vuillaume 
(J.  Chim.  Phys .,  1924,  21,  247—264;  cf.  A.,  1924,  ii,  405).— The 
absorption  of  light  by  arsenic  sulphide  sols  is  expressed  by  the 
relation  log I0fl~k/\n,  where  I0  and  /  are  the  intensities  of  the 
incident  and  transmitted  rays  of  wave-length  A.  The  constant  n 
increases  regularly  with  diminishing  wave-length,  being  3*3  for 
A =640  pp  and  12-0  for  A =530  pp,  and  it  is  equal  to  4  (the  Rayleigh 
constant  for  absorption  by  colourless  particles  of  small  size  compared 
to  A)  when  A =620  pp.  The  absorption  is  the  result  of  (1)  a  simple 
absorption  following  the  law  of  Rayleigh,  and  (2)  a  selective 
absorption  in  the  region  of  A =620  pp,  and  due  to  reflection  from  the 
surface  of  the  granules.  Absorption  due  to  (1)  is  increased  and 
that  due  to  (2)  is  decreased  by  increase  in  the  size  of  the  granules. 
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When  the  sols  are  prepared  by  passing  hydrogen  sulphide  into  a 
solution  of  arsenious  oxide,  the  size  of  the  granules  increases  'with 
the  concentration  of  the  arsenic  and  with  the  time  of  passage  of  the 
hydrogen  sulphide,  a  slow  current  of  which  gives  much  larger 
granules  than  a  rapid  one. 

The  densities  and  viscosities  of  sols  of  different  concentration 
have  been  determined,  and  indicate  that  the  viscosity  formula  of 
Einstein  applies  accurately  to  sols  of  infinite  dilution. 

The  flocculation  of  these  sols  has  been  studied  spectrophoto- 
metrically  by  periodically  measuring  the  coefficient  of  absorption, 
which  first  increases  rapidly  and  then  reaches  a  limiting  value. 
At  this  point,  a  gel  is  produced  in  an  unstable  condition,  and 
flocculation  may  occur  at  any  moment  and  is  favoured  by  factors 
such  as  rapid  stirring.  The  slightest  excess  of  hydrogen  sulphide 
greatly  retards  the  flocculation  by  alkali  chlorides  and  aluminium 
chloride,  accelerates  it  in  the  case  of  the  chlorides  of  barium, 
strontium,  and  calcium,  and  has  little  effect  with  manganese  or 
magnesium  chlorides.  Rise  of  temperature  produces  a  similar 
effect,  but  the  presence  of  excess  of  arsenic  trioxide  has  little  effect. 
In  all  cases,  the  speed  of  flocculation  increases  both  with  the  con¬ 
centration  of  the  electrolyte  after  mixing,  and  with  that  of  the 
added  solution,  unless  this  is  very  dilute.  For  a  given  concen¬ 
tration  of  electrolyte,  increased  colloid  concentration  raises  the 
velocity  of  flocculation  with  the  chlorides  of  potassium,  barium, 
magnesium,  and  manganese,  and  diminishes  the  velocity  with 
cadmium  and  aluminium  chlorides.  W.  H.-R. 

Dispersion  of  Colloidal  Electrolytes  in  Relation  to  Mineral 
Exchanges  in  Cells.  W.  Mestrezat  and  (Mlle.)  M.  Janet. — 
(See  i,  198.) 

Determination  of  the  Size  of  Invisible  Particles  in  Emulsoid 
Sols.  H.  R.  Kruyt  and  H.  J.  C.  Tendeloo  (Proc.  K.  Akad. 
Wetensch.  Amst.,  1924,27,  377 — 381). — The  conductivity,  viscosity, 
and  the  cataphoretic  velocity  of  0*5%  sols  of  starch,  to 
which  varying  quantities  of  various  electrolytes  were  added,  were 
measured.  This  leaves  only  <£,  the  relative  volume  of  the  particles, 
and  r,  their  radius,  undetermined  in  Smoluchowski’s  equation  for 
charged  particles,  (ys—Vo)lvo=%-  </>[l+w/V2  .  (£,D/2tt)2],  in  which  r)s  and 
7]0  are  the  viscosities  of  the  sol  and  dispersent,  respectively,  w  is  the 
specific  resistance,  £  is  the  potential  difference  in  the  surface  double 
layer,  and  D  is  the  dielectric  constant.  By  taking  the  results  with 
different  concentrations  of  electrolytes  present  in  pairs  and  solving 
for  $  and  r,  it  is  found  that  these  are  constant  whichever  combination 
be  taken,  that  is,  <£  and  r  are  not  affected  by  the  charge.  As  a 
mean,  r  is  found  to  be,  in  this  case,  7  /jl/jl.  L.  J.  H. 

Titration  Curve  of  Gelatin.  W.  R.  Atkin  and  G.  W.  Dotjglas 
( J .  Soc.  Leather  Trades  Chem.,  1924,  8,  584 — 596). — The  pn  values 
of  1%  gelatin  solutions  to  which  varying  amounts  of  acid  or  alkali 
have  been  added  are  plotted  against  the  amount  of  acid  or  alkali 
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combined  with  the  gelatin.  From  1*7  the  amount  of  combined 
hydrochloric  acid  rises  sharply  with  decreasing  pK.  From  the  iso¬ 
electric  point  pK  4*7  to  pn  1*7  the  curve  is  rather  flatter  whilst  from 
pn  4*7  to  pK  7*7  the  amount  of  sodium  hydroxide  fixed  increases 
continuously.  From  pK  7*7  the  curve  is  an  almost  perfect  sigmoid. 
Sigmoid  curves  have  been  obtained  by  Harris  (A.,  1924,  ii,  73)  for 
certain  proteins,  and  the  authors  consider  that  the  gelatin  curve 
is  the  result  of  the  merging  of  two  sigmoid  curves  into  one  another 
between  pK  4*7  and  pK  7*7.  The  acid  portion  of  the  titration  curve 
represents  approximately  the  titration  curve  of  the  free  amino 
groups  in  gelatin  with  hydrochloric  acid  and  the  alkaline  portion 
represents  the  titration  of  the  free  carboxyl  groups  with  sodium 
hydroxide.  From  the  first  curve  the  basic  dissociation  constant 
is  0*0002  and  the  acid  dissociation  constant  is  found  similarly  to  be 
2  x  10“6.  From  the  alkaline  portion  of  the  curve,  pB  4*7  to  pn  7*7, 
it  is  found  that  the  equivalent  weight  of  gelatin  is  3290.  The 
more  alkaline  portion  of  the  curve  pB  7*7  to  pK  12*6  gives  2060.  A 
keto-enol  transformation  appears  to  be  involved  in  this  region. 
Wilson’s  second  isoelectric  point  for  gelatin  (cf.  A.,  1923,  i,  68) 
is  due  to  neutral  salt  effects.  The  point  of  inflection  at  pB  7*7 
appears  to  represent  the  commencement  of  the  introduction  of 
alkali  into  the  -CONH-  group,  in  which  there  has  been  a 
molecular  rearrangement  into  the  enol  form  -C(OH)!N-,  the 
hydroxyl  then  combining  with  alkali.  D.  W. 

Physico-chemical  Examination  of  Medicinal  Silver  Prepar¬ 
ations.  H.  Schlee  and  W.  Thiesseniiusen  {Z.  angeiv.  Chew., 
1924,  37,  837—845,  855—860;  cf.  A.,  1924,  i,  1262).— Equal  con¬ 
centrations  of  aqueous  solutions  of  various  silver  preparations 
(dispargen,  fulmargin,  protargol,  collargol,  iodcollargol,  solargyl) 
have  about  the  same  conductivity  (about  2*5  XlO-5  for  0*031% 
solutions  and  1*0  X  10~3  for  2%  solutions),  this  being  roughly 
proportional  to  the  silver  content.  The  determination  of  the 
conductivity  and  of  the  silver-ion  concentration  affords  a  means  of 
detecting  the  presence  of  electrolytes  which  do  not  yield  silver  ions 
and  of  roughly  estimating  their  quantity.  The  size  of  the  colloidal 
particles  present  in  the  solutions  varies  between  21  and  27  gg, 
except  for  solargyl,  in  which  they  measure  59  //,/*.  Their  number  is, 
in  general,  proportional  to  the  silver  content,  and  varies  between 
1  X 109  and  76  x  109  per  c.c.  of  the  1%  solutions.  The  above  deter¬ 
minations  were  also  made  on  solutions  which  had  been  kept  for 
several  months.  In  every  case,  a  sediment  had  formed,  increasing  in 
quantity  with  increasing  concentration  of  the  solutions  and  causing 
a  diminution  in  the  silver  content  of  the  solutions.  The  silver-ion 
concentration  had  diminished  (except  in  the  case  of  collargol  and 
of  concentrated  solutions  of  dispargen  and  solargyl),  the  conductivity 
had  increased,  the  number  of  colloidal  particles  had  decreased,  and 
the  size  of  the  latter  had  remained  constant  or  had  increased 
slightly.  Silver  hydrosols,  freshly  prepared  in  water  and  AT/1000 
sodium  hydroxide  by  Bredig’s  electrical  pulverisation  method,  were 
also  examined.  The  quantity  of  silver  going  into  colloidal  solution 
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increases  with  the  time  of  pulverisation,  although  not  always  in 
strict  proportion.  The  same  applies  to  the  silver-ion  concentration 
(except  in  dilute  alkaline  sols),  conductivity,  and  number  of 
the  colloidal  particles,  the  size  of  which  is  about  20  /a/a  in  pure 
water  and  29 — 40  /a/a  in  the  alkaline  medium.  From  the  high 
silver-ion  concentration  of  the  hydrosols  (about  0*1  mg.  of  ion  per 
litre),  it  is  assumed  that  part  of  the  silver  pulverised  goes  into 
colloidal  solution  in  the  combined  state.  These  hydrosols  rapidly 
form  flocculent  precipitates,  a  phenomenon  in  which  atmospheric 
carbon  dioxide  appears  to  play  a  part.  W.  T.  K.  B. 

Influence  of  Valency  on  Coagulation  and  Cataphoresis. 

H.  Fretjndlich  and  H.  P.  Zeh  {Z.  physikal.  Chern .,  1924,  114, 
65). — The  influence  of  complex  cobalt  salts  with  uni-  to  sexa- valent 
cations  on  the  cataphoresis  and  coagulation  of  an  As2S3  sol  has  been 
examined.  The  coagulative  power  (y)  of  the  salts  increases  with 
increasing  valency  of  the  cation.  From  curves  expressing  the 
relation  between  the  electrokinetic  potential  £  and  the  concen¬ 
tration  c,  the  concentrations  which  correspond  with  a  fixed  £  value 
have  been  derived.  In  agreement  with  Freundlich’s  adsorption 
theory  of  coagulation,  these  concentrations  (c)  vary  with  the  valency 
of  the  cations  in  the  same  manner  as  the  coagulation  values.  The 
adsorption  theory  is  applicable  to  the  uni-,  bi-,  ter-,  and  quadri¬ 
valent  cations,  but  unexplained  deviations  occur  with  the  sexa- 
valent  cation. 

Similar  observations  were  made  on  the  influence  of  salts  with 
complex  cyanide  ions  on  a  Fe203  sol.  Here  also  the  parallelism 
between  y  and  c  is  complete.  The  inference  that  the  different 
anions  are  equally  adsorbed  in  equimolar  concentration  proves, 
however,  to  be  valid  only  to  a  limited  extent.  In  particular, 
Au(CN)2'  acts  more  weakly  than  Au(CN)4'  and  Cu(CN)4'"  than 
Fe(CN)6,//.  In  contrast  to  earlier  work,  the  authors’  £-c  curves 
show  no  initial  rise  of  £  potential  except  where  the  multivalent 
anion  Fe(CN)6""  acts  on  As2S3  sol  and  the  multivalent  cation 

[(NH3)1CO<™i>CO(NH3)4]-' 

acts  on  Fe203  sol.  The  observed  behaviour  is  attributed  to  the 
value  of  the  £  potential  possessed  by  the  original  pure  sol. 

N.  H.  H. 

Influence  of  Colloids  on  the  Cathodic  Overvoltage  of 
Hydrogen  and  Metals.  C.  Marie  and  G.  Lejeune  ( Compt . 
rend.,  1924,  179,  679 — 682;  cf.  A.,  1909,  ii,  124). — The  energy 
required  to  liberate  zinc,  nickel,  or  lead  is  increased  when  a  colloid 
such  as  gelatin  is  added  to  the  solution.  The  colloid  reduces  the 
amount  of  the  metal  deposited  by  a  given  current.  With  copper, 
mercury,  or  silver,  on  the  other  hand,  the  energy  difference  is  small. 
It  was  to  be  expected  that  the  addition  of  colloid  to  an  acid  solution 
of  the  metal  would  increase  the  quantity  of  the  latter  deposited. 
This  may  be  the  case  for  low  concentrations  of  hydrogen  ions,  but 
experiment  shows  that  it  is  not  so  for  greater  concentrations.  The 
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phenomenon  apparently  undergoes  inversion  at  a  certain  limiting 
concentration.  T.  H.  P. 


Influence  of  Intensive  Drying  on  Internal  Change.  II. 

A.  Smpts  (Z.  physikal.  Chem.,  1924,  111,  161 — 170;  cf.  A.,  1922,  ii, 
358). — The  mechanism  of  the  changes  in  a  unary  system,  which 
produce  the  phenomena  observed  after  intensive  drying,  has  been 
discussed.  Regarding  the  substance  as  a  mixture  of  at  least  two 
different  kinds  of  molecules,  it  is  possible  that  the  internal  equili¬ 
brium  between  these,  which  would  otherwise  change  with  change 
of  temperature,  may  be  fixed  by  the  drying,  so  that  the  same 
equilibrium  is  thereafter  maintained  at  all  temperatures.  Alterna¬ 
tively,  the  position  of  equilibrium  may  be  moved,  after  a  certain 
degree  of  dryness  is  reached,  because  the  reaction  in  one  direction 
is  delayed  by  the  absence  of  water  more  than  the  reaction  in  the 
contrary  direction.  The  latter  view  appears  to  be  supported  by 
the  experiments  of  Dixon  and  Baker  on  the  influence  of  drying  on 
the  reactivity  of  different  substances.  Their  results  might  be 
explained  by  postulating  the  existence  of  an  internal  equilibrium 
between  active  and  inactive  molecules  which  is  shifted  by  drying 
in  such  a  way  that  all  the  molecules  become  inactive  (Smits,  Versl. 
Kon.  Akad.  V.  Wet.,  1923,  32,  345).  The  experiments  of  Coehn 
(A.,  1923,  ii,  206)  on  the  effect  of  drying  upon  the  equilibrium 
between  hydrogen  and  chlorine  on  the  one  side,  and  hydrogen 
chloride  on  the  other,  when  under  the  influence  of  ultra-violet 
light,  may  probably  be  similarly  explained.  M.  S.  B. 


Measurement  of  the  Second  Dissociation  Constants  of 


Dibasic  Acids,  with  Special  Reference  to  Tartaric  Acid. 

T.  Paul  (Z.  physikal.  Chem,.,  1924,  110,  417 — 434). — The  expression 
of  A.  A.  Noyes  (A.,  1893,  ii,  365),  connecting  the  first  and  second 
dissociation  constants  of  dibasic  acids  with  the  hydrogen-ion 
concentration  and  molarity  of  dilute  aqueous  solutions  of  the 
corresponding  acid  sodium  or  potassium  salts,  is  deduced.  The 
concentration  of  the  hydrogen  ion  in  solutions  of  sodium  and 
potassium  hydrogen  tartrates  has  been  determined  by  conductivity 
methods  at  18°,  and  by  the  method  of  sugar  inversion  at  76°. 
Assuming  kx  for  tartaric  acid  to  have  the  value  0-97  x  10-3,  as  deter¬ 
mined  by  Ostwald  and  Walden  from  conductivity  measurements 
at  both  temperatures,  values  of  k2  are  calculated.  The  k2  values 
obtained  by  the  catalytic  method  diminish  with  increasing  dilution 
of  the  acid  salt  and  reach  a  constant  limiting  value  2-7  X  10-5  at 
u=1000.  The  k2  values  from  conductivity  measurements  increase 
with  increasing  dilution  and  attain  the  same  limiting  value  at 
roughly  the  same  dilution.  These  variations  are  ascribed  to  the 
incomplete  ionisation  of  the  salt  in  the  more  concentrated  solutions. 
Measurements  of  the  rates  of  sugar  inversion  and  of  electrical 


conductivity  show  that  the  value  of  k1  for  tartaric  acid  is  0-97  x  10-3 
at  18°  and  76°.  Values  of  k2  for  tartaric  acid  obtained  by  other 
investigators  are  given,  the  values  ranging  from  2-9  X  10~5  to  7*5  X  10~5. 

j.  s.  e. 
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Theory  of  Binary  Electrolytes.  W.  Sementschenko  {Z. 
physikal.  Chem.,  1924,  112,  128 — 134). — An  expression  is  derived 
which  connects  the  degree  of  dissociation  of  an  electrolyte  with  the 
dilution  and  with  the  dielectric  constant  of  the  solvent.  Ostwald’s 
dilution  law  and  Walden’s  law  result  as  special  cases.  The 
expression  is  used  to  develop  quantitatively  the  hypothesis  of 
dissociated  complexes  in  connexion  with  anomalous  conductivity 
(cf.  Steele,  McIntosh,  and  Archibald,  A.,  1905,  ii,  222). 

L.  F.  G. 

Dilution  Laws  and  Distribution  Coefficients  of  Strong 
Electrolytes  from  the  Debye  Theory.  P.  Gross  and  0.  Halpern 
{Physikal.  Z.,  1924,  25,  393 — 397). — The  dilution  laws  for  strong 
electrolytes  and  the  distribution  coefficients  of  such  compounds 
between  two  immiscible  solvents  have  been  treated  from  the 
standpoint  of  the  Debye  theory.  Existing  data  have  been  used  to 
verify  the  relations  deduced.  S.  B. 

Electrometric  Study  of  Hydrolysis.  P.  Job  ( Compt .  rend., 
1924,  179,  1317 — 1319). — The  hydrolytic  equilibrium  in  salt 
solution  is  displaced  by  the  addition  of  strong  acids  or  bases,  and 
the  displacement  measured  electrometrically  (A.,  1924,  ii,  512).  An 
atmosphere  free  from  carbon  dioxide  is  essential.  In  the  case  of 
solutions  of  alkali  acetates  (except  at  the  neutral  point),  the  formula 
B=Cn{l-{-ACnjK-\-CK)  is  used,  where  B  is  the  concentration  of  the 
added  hydrochloric  acid,  Cs  the  hydrogen-ion  concentration,  A  is 
the  concentration  (dilute  enough  for  complete  dissociation)  of  the 
acetate,  and  K  is  the  dissociation  constant  of  acetic  acid.  The  value 
obtained  for  K  is  3-5  X  10~5,  i.e.,  almost  double  that  usually  adopted. 
Reasons  are  given  for  this  discrepancy.  The  value  obtained  for  the 
hydrolytic  constant  of  the  acetate  is  2-6  X  10~10.  L.  L.  B. 

Affinity  Constant  of  some  Organic  Bases.  M.  Bourgeaud 
and  A.  Dondelinger  ( Compt .  rend.,  1924,  179,  1159 — 1161). — The 
affinity  constants  of  twenty-seven  amines  were  calculated  from 
measurements  of  the  degree  of  hydrolysis  of  their  hydrochlorides. 
Aniline  has  a  smaller  affinity  constant  than  indanylamine  and  the 
latter  smaller  than  benzylamine.  Qualitatively  this  order  can  be 
explained  by  the  more  symmetrical  structure,  of  aniline  and  the 
closer  proximity  of  the  nitrogen  atom  to  the  phenyl  radical.  Sub¬ 
stitution  of  one  or  two  methyl  groups  lowers  the  affinity  constant 
although  the  first  only  plays  the  part  of  a  negatifying  radical.  The 
positive  ethyl  group  sometimes  lowers,  sometimes  raises  the  value 
of  the  constant.  The  indanyl  group  always  acts  in  a  negative 
manner.  Substitution  in  the  para  position  by  the  methyl  group 
has  very  slight  influence  on  the  value  of  the  constant  (cf.  Walker, 
Z.  physikal.  Chem.,  1899,  319).  H.  T. 

Theory  of  the  Isoelectric  Point.  R.  Kuhn  (Z.  physikal. 
Chem.,  1924,  114,  44-48). — The  values  obtained  for  the  isoelectric 
point  of  amphoteric  electrolytes  by  viscosity  minimum  and  similar 
physical  methods  do  not  always  agree  with  those  obtained  from 
Michaelis’  formula  A1=V/ KaKwfKb,  where  h±  is  the  hydrogen-ion 
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concentration,  Ka  and  Kb  are  the  acidic  and  basic  dissociation 
constants,  and  Ku  is  the  ionic  product  for  water.  The  author  puts 
forward  the  formula  hQ=hxy/ tan  aq/tan  a2,  where  h0  is  the  hydrogen- 
ion  concentration  determined  by  the  viscosity  or  other  method, 
hx  that  obtained  as  above,  whilst  tan  ctx  and  tan  a2  are  the  tangents 
of  inclination  of  the  viscosity  etc.  curves  for  points  with  equal 
ordinates  on  both  sides  of  the  minimum  or  maximum.  N.  H.  H. 

Electrometric  Titration  of  Acids.  F.  Auerbach  and  E. 
Smolczyk  (Z.  physikal.  Chem.,  1924,  110,  65 — 141). — Equations  are 
derived  representing  the  change  in  the  pa  value  on  titration  of 
solutions  of  monobasic,  dibasic,  and  tribasic  organic  acids  with 
alkali.  It  is  shown  that  in  the  case  of  a  dibasic  acid  the  existence 
of  two  sigmoid  portions  on  plotting  pa  against  c.c.  alkali  depends  on 
the  ratio  of  the  values  of  the  first  and  second  dissociation  constants. 
If  Kx  :  A2<16,  the  form  of  the  curve  is  that  of  a  monobasic  acid. 
The  process  of  electrometric  titration  may  be  employed  to  determine 
the  various  dissociation  constants.  Equations  are  derived  whereby 
the  concentrations  of  the  components  of  mixtures  of  two  monobasic 
acids,  a  monobasic  acid  and  a  dibasic  acid,  two  dibasic  acids,  or  a 
dibasic  acid  and  a  tribasic  acid,  may  be  determined  from  a  knowledge 
of  the  dissociation  constants  and  the  results  of  an  electrometric 
titration.  The  influence  of  errors  of  observation  on  the  final  result 
is  dealt  with. 

A  form  of  the  quinhydrone  electrode  suitable  for  electrometric 
titration  is  described.  The  total  electrolyte  concentration  must 
always  be  kept  below  0-1  M  in  order  to  avoid  the  inherent  “salt 
error.” 

The  values  for  the  dissociation  constants  of  the  various  acids  at 
20°  are  found  to  be  :  benzoic,  6-5  x  10-5 ;  acetic,  1*86  X 10-5 ;  lactic, 
l*33xl0~4;  tartaric,  Kx  8*96  xlO-4,  K2  7-46  xlO-5;  malic,  Kx 
3*86 xlO-4,  K2  1-39x10-5;  succinic,  Kx  6*86 xlO-5,  K2  3*97 xH)”6; 
citric,  Kx  1*03 XlO-3,  K2  2-53 xlCT5,  Kz  1*51  XlO-6.  Oxalic  acid  is 
too  strong  an  electrolyte  to  permit  of  the  determination  of  Kx  and 
K2  by  this  method.  Owing  to  the  activity  of  formic  acid  as  a 
reducing  agent,  the  quinhydrone  electrode  cannot  be  employed  for 
the  electrometric  titration  of  this  acid. 

The  applicability  of  the  method  to  the  determination  of  the 
individual  concentrations  in  mixtures  of  two  acids  has  been  tested 
by  experiments  with  known  mixtures  of  the  following  acid  pairs  : 
acetic  and  lactic,  tartaric  and  acetic,  tartaric  and  lactic,  tartaric 
and  malic,  citric  and  tartaric,  citric  and  malic.  The  concentrations 
thus  found  are  in  excellent  agreement  with  the  actual  values. 

The  concentration  of  an  organic  acid  in  presence  of  its  salts  may 
be  determined  by  addition  of  a  small  known  excess  of  strong  acid, 
e.g.,  hydrochloric,  followed  by  an  electrometric  titration.  The 
occurrence  of  the  first  maximum  in  the  value  of  Ae/Az  (e  being  the 
potential  of  the  hydrogen  electrode  and  x  the  amount  of  added 
alkali)  indicates  the  neutralisation  of  the  excess  of  strong  acid,  and 
the  occurrence  of  the  second  maximum,  the  neutralisation  of  the 
total  acid.  The  method  has  been  successfully  applied  to  the 
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determination  of  lactic,  tartaric,  malic,  and  citric  acids  in  presence 
of  their  sodium  salts  and  to  the  determination  of  a  mixture  of 
tartaric  and  malic  acids  in  presence  of  sodium  malate  and  tartrate. 

J.  S.  C. 

Calculation  of  the  Work  of  Chemical  Changes  involving 
Variable  Concentrations.  C.  Frenzel  (Z.  physikal.  Chem., 
1924,  110,  547 — 558). — Mathematical.  An  expression  for  the 
maximum  work  in  homogeneous  gas  reactions  is  derived.  The 
expression  may  be  represented  graphically.  J.  S.  C. 

Equilibrium  across  a  Parchment  Membrane  in  the  Case 
of  Sodium  Chloride  in  Presence  of  Sodium  Caseinate.  P.  A. 

Sporing  (J.  Chem.  Soc.,  1924,  125,  2316 — 2319). — Purified  sodium 
caseinate,  neutral  to  phenolphthalein,  was  selected  as  an  example 
of  an  electrolytic  colloid  of  complicated  constitution  and  placed  in 
one  compartment  of  a  distribution  vessel.  Separated  from  it  by 
a  parchment  membrane  was  an  equal  volume  of  aqueous  sodium 
chloride.  After  equilibrium  had  been  attained  the  two  solutions 
were  analysed.  The  ionic  product  [Na][Cl],  on  the  caseinate  side 
of  the  membrane  is  found  to  be  always  greater  than  on  the  other 
side  if  the  caseinate  is  assumed  to  be  completely  dissociated.  To 
give  a  constant  ionic  product,  a  dissociation  value  of  0-6 — 0-8  for 
sodium  caseinate  must  be  assumed.  The  results  are  in  fair  agree¬ 
ment  with  the  theory  of  membrane  equilibrium  in  its  simplest  form. 

Solubilities  of  Vanillin.  C.  E.  Mange  and  0.  Ehler  (Ind. 
Eng.  Chem.,  1924,  16,  1258 — 1259). — Solubility  curves  for  vanillin 
in  aqueous  alcohol  and  aqueous  glycerol  are  drawn.  The  latter 
dissolves  very  little  more  vanillin  than  water  alone  and  the  solutions 
exhibit  considerable  supercooling.  Concentrated  solutions  of 
vanillin  in  glycerol  or  in  a  mixture  of  glycerol  and  alcohol  deposit  a 
heavy  white  precipitate  of  vanillin  glyceride,  which  is  easily 
hydrolysed  into  glycerol  and  vanillin  by  addition  of  water  and 
heating.  Generally  speaking,  if  the  solution  contains  as  much 
water  as  vanillin,  precipitation  of  the  glyceride  will  not  occur. 

W.  T.  K.  .B. 

System  Zinc  Sulphate-Water.  C.  R.  Bury  (J.  Chem.  Soc., 
1924,  125,  2538 — 2541). — Data  obtained  for  the  solubility  of  zinc 
sulphate  hexahydrate  between  11°  and  61°  differ  (below  25°)  from 
those  of  Cohen  (cf.  A.,  1900,  ii,  184),  whose  figures  must  refer 
to  some  other  hydrate.  The  latter  agree  with  the  data  obtained 
for  the  monoclinic  heptahydrate  between  7°  and  23°.  The 
transition  of  the  hepta-  to  the  hexa-hydrate  takes  place  at  24-8°. 
The  monohydrate  is  probably  formed  when  the  hexahydrate  is 
warmed  at  about  60°  (cf.  A.,  1897,  ii,  250).  S.  K.  T. 

Determination  of  the  Solubilities  of  Sparingly  Soluble 
Substances.  II.  Solubilities  of  the  Oxides  of  Beryllium, 
Aluminium,  Zinc,  Cadmium,  Lead,  Copper,  and  Silver  in 
Water.  H.  Remy  and  A.  Kuhlmann  (Z.  anal.  Chem.,  1924, 
65,  161—181). — The  solubilities  of  the  above  oxides  were  deter- 
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mined  by  the  conductometric  titration  and  conductivity  methods, 
a  correction  being  applied  in  the  latter  case  for  the  carbon  dioxide 
content  of  the  water.  The  results  obtained  by  the  respective 
methods  were  (in  mg.  per  litre):  aluminium  oxide,  0-94,  1-04; 
zinc  oxide,  2-92,  3-06 ;  cadmium  oxide,  4-80,  5*00 ;  lead  dioxide, 
12-39,  12-34;  copper  oxide,  5-46,  5-39;  silver  oxide,  25-29,  24-80. 
The  solubility  of  beryllium  oxide,  0-20  mg.  per  litre  (conductometric 
titration;  the  conductivity  method  failed),  is  very  much  smaller 
than  that  of  magnesium  oxide  (cf.  this  vol.,  ii,  30),  which  is  in 
accordance  with  the  general  relationship  between  the  solubilities 
of  the  oxides  of  the  metals  in  the  first  column  of  the  second  group 
of  the  periodic  table.  S.  K.  T. 

Sulphurous  Acid  and  its  Salts.  II.  Decomposition  of 
Sulphites  at  Red  Heat.  F.  Foerster  and  K.  Kubel  (Z.  anorg. 
Chem.,  1924,  139,  261 — 292). — Calcium  and  sodium  sulphites 
decompose  at  650°  and  600°,  respectively,  according  to  the  equation : 
4M2S03  3M2S04+M2S.  Above  900°,  the  dissociation  M2S03 

M20+S02(a)  disturbs  the  equilibrium.  For  the  calcium  compound, 
this  dissociation  is  perceptible  at  650°  and  is  almost  complete  at  1100°. 
The  residue  contains  calcium  sulphate  besides  oxide,  probably 
because  the  equilibrium  3S02  2SOa+S  becomes  effective  at 
high  temperatures.  With  sodium  sulphite,  the  equilibrium  (a) 
is  not  fully  established  after  2  hours’  heating  at  1200°.  The  rate 
of  decomposition  of  sodium  sulphite  is  much  greater  than  that  of 
the  calcium  salt  at  the  same  temperature.  For  the  former,  it 
increases  rapidly  between  600°  and  700° ;  for  the  latter  it  increases 
rapidly  between  650°  and  700°,  but  only  very  slowly  between  700° 
and  800°. 

Magnesium  sulphite  decomposes  at  300°  according  to  the 
equation :  4MgS03=[2MgS04+2MgS02]=2MgS04+MgS203+Mg0, 
the  magnesium  sulphoxylate  being  regarded  as  an  intermediate 
product;  partial  decomposition  of  the  thiosulphate,  MgS203= 
MgS03+S,  and  dissociation  of  the  sulphite,  MgS03  ^  MgO+S02, 
also  take  place,  especially  at  higher  temperatures.  [Cf .  B.,  1925,  39.] 

S.  K.  T. 

Sodium  and  Potassium  Salts  of  Sulphurous  Acid.  F. 

Foerster,  A.  Brosche,  and  C.  Norberg-Schulz  ( Z .  physikal. 
Chem.,  1924,  110,  435 — 496). — Sodium  and  potassium  salts  of 
sulphurous  acid  have  been  prepared  and  separated  in  an  atmosphere 
of  hydrogen.  Solubility  determinations,  also  in  a  hydrogen 
atmosphere,  have  been  made  over  a  range  of  temperature  extending 
from  the  cryohydric  point  almost  to  the  boiling  point.  Sodium 
sulphite  exists  as  a  heptahydrate  and  as  the  anhydrous  salt.  No 
evidence  for  the  existence  of  the  reported  decahydrate  was  obtained. 
Solubility  data  show  that  the  cryohydric  point  is  —3-45°  and  the 
transition  temperature  of  the  heptahydrate  33-4°.  The  retarded 
transition  renders  the  determination  of  this  temperature  by  thermo¬ 
metric  and  dilatometric  methods  impossible.  Sodium  pyrosulphite 
crystallises  from  acid  solutions  and  there  appears  to  be  no  evidence 
for  the  existence  of  NaHS03.  The  solubility  data  for  sodium 
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pyrosulphite  show  that  this  crystallises  out  from  aqueous  solutions 
as  Na2S205  from  the  boiling  point  to  5-5°  (stable),  or  to  —4*8° 
(metastable),  as  Na2S205,7H20  from  +5-5°  to  the  cryohydric  point 
—9-05°  (stable),  and  as  Na2S205,6H20  from  +3-8°  to  the  cryohydric 
point  — 9-79°  (metastable).  Some  evidence  was  obtained  as  to 
the  existence  of  Na2S205,3H20  and  3Na2S205,H20  but  no  conclusive 
proof. 

Potassium  sulphite  forms  no  hydrate  as  recorded  in  the  literature. 
The  cryohydric  point  is  —45-5°.  Solubility  determinations  show 
that  potassium  pyrosulphite  exists  only  as  the  anhydrous  salt.  A 
double  salt,  K2S205,4KHS03,  crystallises  out  from  such  solutions 
over  the  temperature  range  — 4°  to  +4°.  The  hydrogen  sulphite 
itself  is  non-existent.  The  above  salts  are  perfectly  stable  in  dry 
air  and  give  off  no  sulphur  dioxide.  Cryoscopic  measurements  show 
that  in  aqueous  solution  the  pyrosulphites  are  hydrolysed  according 
to  the  scheme  S205"+H20  ZZ  2HS03'.  J.  S.  C. 

Displacement  of  the  Maximum  Solubility  and  the  Existence 
of  Solubility  Constants.  A.  Colson  ( Compt .  rend.,  1924,  179, 
1399 — 1404). — Measurements  of  the  solubility  of  calcium  sulphate 
in  dilute  nitric  and  sulphuric  acids  have  been  made  at  different 
temperatures.  The  solubility  curves  show  no  maxima.  Measure¬ 
ments  of  the  heats  of  solution  of  calcium  sulphate  in  dilute  nitric 
and  sulphuric  acids  at  '16 — 17°  gave  18-5  cal.  and  10  cal.  per  g., 
respectively.  H.  T. 

Equilibrium  Fe*'-f-Ag*  ZZ  Fe”*+Ag.  N.  A.  Tananaev 
( Z .  physikal.  Chem.,  1924,  114,  49 — 58). — The  reaction  studied  in 
the  complete  absence  of  air  is  shown  to  be  reversible  and  gives  the 
well-defined  equilibrium  constants  K0,  0-0018 ;  K25,  0-0061 ;  A45, 
0-0110.  The  heat  of  reaction  is  7868  cal.  for  1  g.-atom  of  silver. 
Van’t  Hoff’s  equation  connecting  change  of  equilibrium  with  tem¬ 
perature  is  applied  and  gives  satisfactory  agreement  with  the 
experimental  results.  N.  H.  H. 

Reciprocal  Salt  Pair  Na2Cr207-j-2KCl  K2Cr207-f-2NaCl. 

J.  B.  Robertson  (J.  Soc.  Chem.  Ind.,  1924,  43,  334 — 338t). — The 
equilibrium  diagram  for  the  above  system  at  25°,  50°,  and  100°  was 
constructed  from  investigations  on  the  systems  KCl-K2Cr207-H20, 
NaCl-Na2Cr207-H20,  K2Cr207-Na2Cr207-H20  and  (K,Na)- 
(Cl,Cr207)-H20,  together  with  Reinders’  results  for  the  system 
NaCl-KCl-H20  (Z.  anorg.  Chem.,  1915,  93,  202).  Potassium 
dichromate  and  sodium  chloride  are  the  compatible  salt  pair  at  all 
temperatures ;  as  the  temperature  increases  the  areas  on  the 
diagram  representing  potassium  and  sodium  chlorides  increase 
considerably  at  the  expense  of  the  area  representing  potassium 
dichromate.  The  sodium  dichromate  area  is  always  very  small. 

S.  K.  T. 

Binary  System  Sodium  Metasilicate-Silica.  G.  W.  Morey 
and  N.  L.  Bowen  (J.  Physical  Chem.,  1924,  28,  1167 — 1179). — The 
system  sodium  metasilicate-silica  has  been  investigated  by  heating 
a  few  mg.  wrapped  in  platinum  foil  at  constant  temperature  until 
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equilibrium  is  reached,  and  quenching  by  dropping  into  mercury. 
The  m.  p.  of  the  metasilicate  is  1088°  and  the  thermal  diagram 
shows  a  maximum  corresponding  with  sodium  disilicate,  Na20,2Si02, 
at  874°.  The  eutectic  metasilicate-disilicate  is  at  840°  and  37-5 
mol.-%  of  silica  and  the  eutectic  disilicate-quartz  is  at  793°  and  65 
mol.-%  of  silica.  The  results  are  compared  with  those  of  previous 
workers  for  potassium  and  lithium  metasilicates.  M.  B.  D. 

Thermal  Analysis  of  the  System  Lithium  Fluoride-Mag¬ 
nesium  Fluoride.  G.  Tacchini  ( Gazzetta ,  1924,  54,  777 — 780). — 
As  the  proportion  of  magnesium  fluoride  in  this  system  is  increased 
the  solidifying  point  falls  gradually  from  840°,  the  value  for  pure 
lithium  fluoride,  to  the  minimum,  669°,  for  about  60  mol.-%  of 
magnesium  fluoride,  and  then  rises  slowly  to  690°  for  75-71  mol.-% 
of  the  latter.  The  curve  then  rises  steeply  to  reach  1060°  with 
86-59  mol.-%  of  magnesium  fluoride.  Extrapolation  gives  for  the 
m.  p.  of  magnesium  fluoride  the  approximate  value  1400°  (c-f.  Beck, 
Metallurgies  1908,  5,  504).  The  form  of  the  diagram  and  the 
absence  of  an  eutectic  in  all  the  mixtures  examined  would  indicate 
the  existence  of  mixed  crystals  in  all  proportions  of  the  components 
or  at  least  in  mixtures  containing  up  to  75  mol.-%  of  magnesium 
fluoride.  Since  the  lithium  and  magnesium  salts  are  of  different 
crystalline  forms,  being  respectively  cubic  and  tetragonal,  it  is 
probable  that  two  series  of  mixed  crystals  are  formed  and  that  the 
curve  of  incipient  solidification  exhibits  an  angle,  with  a  miscibility 
gap.  T.  H.  P. 

Equilibrium  Diagram  of  the  Copper-Tin  System.  T. 

Isihara  (Sci.  Rep.  lohoku  Imp.  Univ.,  1924,  13,  75 — 100). — The 
equilibrium  diagram  of  the  copper-tin  series  of  alloys  has  been 
reinvestigated  by  means  of  the  electrical  resistance  method  and 
microscopical  examination.  The  maximum  solubility  of  tin  in 
copper  at  the  ordinary  temperature  is  11%  and  this  solid  solution 
undergoes  a  progressive  transformation  at  temperatures  between 
480°  and  580°,  according  to  the  percentage  of  tin.  The  (3  solid 
solution  decompses  below  510°  into  a-f-S,  whilst  the  y  constituent 
decomposes  below  580°  into  an  eutectoid  mixture  of  S-j-  yj.  The 
constituent  8  is  the  compound  Cu4Sn,  77  is  a  solid  solution  of  tin  in 
Cu3Sn,  and  c  is  the  compound  CuSn,  which  apparently  exists  in  two 
forms  having  a  transformation  point  at  180°  similar  to  the  A2  point 
in  steel.  A.  R.  P. 

Secondary  Crystallisation  of  Steel.  E.  Scheil  ( Z .  anorg. 
Chem.,  1924,  139,  81 — 107). — From  a  comparison  of  the  rates  of 
crystallisation  and  of  formation  of  crystal  centres  in  a  carbon- 
iron  alloy  as  a  function  of  temperature,  it  is  shown  that  the 
phenomena  observed  in  the  formation  of  pearlite  by  the  transition 
of  steel  in  the  solid  state  are  interpreted  more  easily  by  Vogel’s 
theory  (A.,  1912,  ii,  744)  than  by  that  of  Howe  ( Proc .  Amer.  Soc. 
Testing  Materials,  1911,  263).  From  the  same  point  of  view, 
assuming  that  martensite  is  a  solution  of  carbon  in  an  unstable 
form  of  a-iron,  the  equilibrium  curve  of  the  austenite-martensite 
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system  is  discussed.  This  curve  is  of  Roozeboom’s  first  type. 
Benedicks’  experiments  on  the  chilling  of  an  austenite  steel  in 
liquid  air  (J.  Iron  and  Steel  Inst.,  1908,  251)  are  also  satisfactorily 
explained.  Frankel  and  Heymann’s  assumption  that  austenite 
first  changes  to  martensite  on  tempering  (A.,  1924,  ii,  490)  is  not 
supported,  and  the  existence  of  the  carbide  FeC8_10  could  not  be 
confirmed.  S.  K.  T. 

System  Sodium  Carbonate-Sodium  Sulphate-Water. 

W.  A.  Caspari  (J.  Chem.  Soc.,  1924,  125,  2381— 2387).— The  solid 
phases  characterising  this  system  include  the  two  decahydrates  and 
mixed  crystals  thereof,  anhydrous  sodium  sulphate,  the  hydrates, 
Na2C03,7H20  and  Na2C03,H20,  and  a  double  salt  Na2C03,2Na2S04, 
which  latter  has  a  wide  field  of  stability  from  26*1°  to  the  b.  p.  The 
conditions  of  equilibrium  in  which  these  phases  take  part  have  been 
examined  in  detail.  The  double  salt,  which  forms  thick  prisms 
(d— 2*59)  which  deliquesce  in  moist  air,  is  stable  in  contact  with  its 
own  solution  above  67°.  C.  I. 

Equilibria  in  the  System  :  Mercuric  Chloride,  Ammonium 
Chloride,  Potassium  Chloride,  and  Water  at  25°.  Y.  Osaka 
and  K.  Ando  ( Z .  physikal.  Chem.,  1924,  110,  786 — 798). — The 
following  double  salts  and  solid  solutions  have  been  found  and 
the  conditions  for  their  existence  determined :  HgCl2,KCl,H2Q, 
HgCl2,2KCl,H20,  2HgCl2,KCl,2H20,  HgCl2,NH4Cl,H20, 
HgCl2.2NH4Cl,H20,  3HgCl2,2NH4Cl,H20,  9HgCl2,2NH4Cl, 
HgCl2,(K,NH4)Cl,H20  (complete),  HgCl2,2(K,NH4)Cl,H20  (complete), 
3HgCl2,(K,NH4)Cl,2H20  (a  gap),  3HgCl2,2(K,NH4)Cl,H20  (gaps), 
(K,NH4)C1  (a  gap).  For  the  system  HgCl2-KCl-H20  see  Foote  and 
Levy  (A.,  1906,  ii,  231),  and  the  system  HgCl2-NH4Cl-H20  see 
Meerburg  (A.,  1908,  ii,  676).  J.  S.  C. 

System  :  Copper  Nitrate-Ammonium  Nitrate-Water.  G. 

Meuer  (Bee.  trav.  chim.,  1924,  43,  397 — 398). — At  30*5°  the  two 
nitrates  form  no  compound;  the  diagram  shows  that  addition  of 
solid  ammonium  nitrate  to  a  saturated  solution  of  copper  nitrate 
at  this  temperature  increases  the  solubility  of  the  latter,  thus 
indicating  the  formation  of  a  complex.  H.  J.  E. 

System :  Cupric  Nitrate- Ammonium  Nitrate-Water. 

F.  A.  H.  Schreinemakers,  G.  Berkhoff,  and  K.  Posthumus  ( Rec . 
trav.  chim.,  1924,  43,  508 — 511 ;  cf .  Meijer,  preceding  abstract). — The 
equilibrium  cupric  nitrate-ammonium  nitrate-water  has  been 
studied  at  40°  and  30°  by  analysis  of  the  solid  phases  and  corre¬ 
sponding  residues.  The  existence  of  a  hydrate  Cu(N03)2,2*5H20  is 
inferred  from  the  data  at  40°.  Evidence  for  this  has  also  been 
obtained  in  the  system  cupric  nitrate-nitric  acid-water.  The 
double  salt  Cu(N03)2,3NH4N03,  is  decomposed  by  water  and 
cannot  coexist  with  ammonium  nitrite.  A  transition  point  has 
been  found  at  27-1°.  F.  M.  H. 

Equilibria  between  Sodium,  Alkaline-earth  Metals,  and 
their  Chlorides  in  the  Fused  State.  K.  Jellinek  and  J. 
Czerwinski  (Z.  physikal.  Chem.,  1924,  110,  192 — 236). — The  equi- 
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librium,  2Na-j-ECl2  ^  2NaCl-f-E,  where  E  denotes  the  alkaline- 
earth  metals,  calcium,  strontium,  or  barium,  has  been  investigated 
at  1000°,  the  metals  being  distributed  between  the  two  phases, 
fused  salts  and  molten  lead.  The  actual  experimental  method 
consists  essentially  in  the  electrolysis  of  the  fused  chlorides,  the 
molten  lead  serving  as  cathode  whilst  a  carbon  rod  dipping  into 
the  fused  salt  acts  as  anode.  Employing  this  electrochemical 
method,  the  same  state  of  equilibrium  is  set  up  for  the  reaction 
K-)-NaCl  7H  Na-j-KCl  as  was  obtained  by  Jellinek  and  Tomoff 
(A.,  1924,  ii,  658)  by  purely  chemical  methods.  In  the  case  of 
experiments  with  the  alkaline- earth  metals,  application  of  the 
experimental  numbers  to  the  mass  law  expression  leads  to  an 
inconstant  value.  Constancy  is,  however,  obtained  if  it  be  assumed 
that  whilst  the  alkaline -earth  metals  and  chlorides  are  present  as 
simple  atoms  and  molecules,  respectively,  sodium  exists  in  the 
molten  lead  phase  principally  as  Na2  and  that  sodium  chloride 
exists  in  the  fused  salt  phase  as  Na2Cl2.  The  fact  that  freezing- 
point  curves  of  lead-alkali  metal  alloys  and  lead-alkaline- earth 
metal  alloys  exhibit  maxima  corresponding  with  Na^Pb^,  Ca^Pbj,, 
etc.,  respectively,  is  interpreted  as  being  in  support  of  this  assump¬ 
tion.  The  temperature  coefficient  of  the  equilibrium  constant  is 
found  to  be  extremely  small.  It  is  shown  that  the  experimental 
numbers  obtained  in  a  study  of  the  equilibrium  Pb-f-CdCl2  ^ 
PbCl2-)-Cd  (Lorenz,  Fraenkel,  and  Silberstein,  A.,  1924,  ii,  258) 
conform  to  the  requirements  of  the  law  of  mass  action. 

J.  S.  C. 

Equilibrium  between  Lithium,  Barium,  and  their  Chlorides 
in  the  Molten  State.  K.  Jellinek  and  J.  Czerwinski  (Z.  anorg. 
Chem.,  1924,  139,  233 — 236). — By  a  slight  modification  of  the 
method  previously  employed  (cf.  A.,  1924,  ii,  658)  the  equilibrium 
2Li-)-BaCl2^=^  Ba-j-2LiCl  was  examined  at  about  850°.  The  mass- 
action  law  is  obeyed ;  lithium  chloride  appears  to  combine  with 
the  barium  chloride  in  the  fused  mass.  Metallic  lithium  dissolved 
in  lead  appears  to  exist  as  double  molecules  or  as  Li2Pb„.  Using 
previously  published  data,  the  equilibrium  constant  of  the  reaction 
2Na+Li2Cl2^i2Li+Na2Cl2  is  calculated.  S.  K.  T. 

In-,  Uni-,  and  Multi-variant  Equilibria.  XXVII.  F.  A.  H. 

Schreinemakers  ( Proc .  K.  Akad.  Wetensch.  Amst.,  1924,  27,  441 — 
450). — Theoretical  (cf.  A.,  1924,  ii,  389,  601).  L.  J.  H. 

System  Chromium  Oxide-Chromium  Hydroxide-Chromite- 
Sodium  Hydroxide.  E.  Muller  (Z.  physikal.  Chem.,  1924,  110, 
363 — 383;  cf.  A.,  1923,  ii,  71). — Excess  of  chromium  oxide  or 
hydroxide  was  shaken  with  aqueous  sodium  hydroxide  solutions  of 
various  concentrations  for  several  days.  From  time  to  time  samples 
of  the  turbid  liquid  were  extracted  and  centrifuged,  the  chromium 
in  the  clear  liquid  and  the  water  in  the  precipitate  being  determined. 
In  all  cases,  it  was  found  that  the  solubility  was  dependent  on  the 
time  of  agitation,  rising  to  a  maximum  and  then  falling  to  a  constant 
value.  Both  the  maximum  and  final  solubilities  attain  their  highest 
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values  at  a  sodium  hydroxide  concentration  14AT.  These  facts  are 
interpreted  on  the  assumption  that  chromium  hydroxide  is  a  “  solid 
liquid  ”  in  which  simple  and  polymerised  molecules  are  present  in 
homogeneous  solution.  On  account  of  the  magnitude  of  the  internal 
friction,  equilibrium  is  only  slowly  attained.  The  ageing  process 
does  not  so  much  consist  in  the  enlarging  of  single  particles  as  in 
a  progressive  change  during  polymerisation  and  is  thus  essentially 
chemical  in  character.  J.  S.  C. 

System  Lead  Hydroxide-Lead  Oxide-Plumbite-Sodium 
Hydroxide  Solution.  E.  Muller  [with  E.  Reissmann  and  0. 
Ballin]  (Z.  physikal.  Chem.,  1924,  114,  129 — 155). — By  treatment 
of  precipitated  lead  hydroxide  with  sodium  hydroxide  solution  the 
following  solid  phases  are  formed  according  to  the  conditions : 
yellow  and  red  forms  of  the  oxide,  PbO,  and  a  crystalline  sodium 
plumbite.  From  the  solubilities  of  these  substances  in  sodium 
hydroxide  solutions  of  varying  concentrations,  an  equilibrium 
diagram  has  been  constructed  which,  however,  gives  uncertain 
results  at  low  concentrations  of  alkali.  It  is  doubtful  whether  the 
sodium  plumbite  is  Na2Pb02  or  NaHPb02.  The  preparation  of  a 
crystalline  hydroxide,  Pb(OH)2,  is  also  described.  The  amorphous 
hydroxides  are  thought  to  be  supercooled  liquids.  N.  H.  H. 

Le  Chatelier  Principle  and  its  Application  to  the  Crystal¬ 
lisation  Processes  in  Binary  Systems.  R.  Ruer  (Z.  physikal. 
Chem.,  1924,  110,  60 — 64). — The  solidus  and  liquidus  curves  for 
binary  mixtures  are  considered  from  the  point  of  view  of  the 
principle  of  mobile  equilibrium.  J.  S.  C. 

Reactivity  of  Solid  Phases.  J.  A.  Hedvall  (J.  Physical  Chem., 
1924,  28,  1316 — 1330). — The  author  summarises  previous  work  on 
the  reactivity,  diffusion,  and  recrystallisation  of  solid  phases  and 
surveys  his  own  results  (1913 — 1924).  The  heating  curves  of 
mixtures  composed  of  the  reacting  solids  in  powder  form  indicate 
when  a  reaction  is  taking  place.  Metallic  oxides  can  form  both 
compounds  and  solid  solutions,  e.g.,  Rinman’s  green.  The  temper¬ 
ature  of  thermal  dissociation  of  a  compound  can  be  determined  by 
this  method.  The  rate  of  reaction  depends  on  the  size  of  the 
grains,  large  grains  giving  a  small  rate.  Sometimes  the  reaction 
product  forms  an  impermeable  film;  e.g.,  the  reaction  between 
calcium  oxide  and  copper  sulphate  does  not  go  to  completion,  but 
the  mixture  requires  regrinding  several  times.  Very  intense 
reactions  occur  on  heating  mixtures  of  a  peroxide  of  an  alkaline- 
earth  with  other  oxides.  The  heat  of  reaction,  intensity,  and 
temperature  of  the  beginning  of  the  reaction  are  tabulated  for 
alkaline-earth  oxides  with  various  metallic  carbonates  and 
sulphates.  M.  B.  D. 

Specific  Heats  of  Aqueous  Solutions  of  Hydrogen  Chloride 
and  Ammonia  at  Various  Temperatures.  M.  Wrewsky  and 
A.  Kaigorodoff  {Z.  physikal.  Chem.,  1924,  112,  83 — 89). — An 
apparatus  for  the  determination  of  specific  heats  which  obviates 
errors  due  to  evaporation  has  bden  employed  with  aqueous  solutions 
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of  hydrogen  chloride  and  of  ammonia  at  3°,  20°,  40°,  and  60°  over 
a  range  of  concentrations  varying  from  very  dilute  to  nearly 
saturated.  At  constant  temperature,  the  specific  heat  of  hydrogen 
chloride  solutions  decreases  with  increasing  concentration,  but  with 
ammonia  at  low  temperatures,  the  specific  heat  decreases  to  a 
minimum  and  then  increases.  At  higher  temperatures,  the  mini¬ 
mum  becomes  flatter  and  finally  disappears,  the  specific  heat 
increasing  approximately  linearly  with  increase  of  ammonia  con¬ 
tent.  For  both  solutions,  the  specific  heat  for  constant  com¬ 
position  increases  with  the  temperature,  except  at  very  low 
concentrations,  when  it  first  passes  through  a  minimum.  The 
occurrence  of  such  minima  is  explained  by  the  presence  of  the 
minimum,  at  40°,  in  the  specific  heat  of  water.  From  the  devi¬ 
ations  between  the  observed  specific  heats  of  these  solutions  and 
those  calculated  from  the  law  of  mixtures,  it  is  concluded  that  the 
temperature  coefficient  of  their  heats  of  formation  is  a  function 
which  decreases  with  rising  temperature.  L.  F.  G. 

Specific  Heats  of  Aqueous  Solutions  of  Hydrogen  Chloride 
and  Ammonia  at  Various  Temperatures,  etc.  I — V.  M. 

Wrewsky  and  others  {Z.  physikal.  Chem.,  1924,  113,  490—491 ; 
cf.  preceding  abstract). — Errata.  G.  M.  B. 

True  Specific  Heats  of  Salt  Solutions  (Cadmium  Iodide, 
Ammonium  Nitrate,  and  Zinc  Sulphate).  E.  Cohen,  W.  D. 
Helderman,  and  A.  L.  T.  Moesveld  {Z.  physikal.  Chem.,  1924, 
112,  135 — 140). — The  true  specific  heats  of  solutions  of  various 
concentrations  of  cadmium  iodide  (19°),  ammonium  nitrate  (32-3°), 
and  of  zinc  sulphate  (19°)  were  determined  with  an  accuracy  of 
0-05%  by  the  use  of  an  adiabatic  electrical  calorimeter  previously 
described  (A.,  1920,  ii,  584).  The  values  obtained  agreed  closely 
with  those  calculated  from  an  equation  in  which  specific  heat  is 
expressed  as  a  function  of  concentration.  L.  F.  G. 

Heats  of  Formation  of  Aqueous  Solutions  of  Hydrogen 
Chloride  and  Ammonia  at  Different  Temperatures.  M. 

Wrewsky  and  N.  Sawaritzky  (Z.  physikal.  Chem.,  1924,  112, 
90 — 96). — Heats  of  solution  and  dilution  have  been  determined  at 
various  temperatures.  The  results  obtained  are  more  complete  than 
those  of  Thomsen  and  of  Berthelot.  The  heats  of  formation  of 
very  concentrated  solutions  vary  considerably  writh  the  com¬ 
position,  but  the  variations  are  relatively  small  when  dilute 
solutions  are  formed.  At  constant  temperature,  the  molecular  heat 
of  solution  of  ammonia  is  practically  constant  over  a  large  concentra¬ 
tion  interval.  The  molecular  heat  of  solution  of  hydrogen  chloride 
increases  with  rise  of  temperature,  whilst  that  of  ammonia  decreases. 

L.  F.  G. 

Heats  of  Combustion  of  Normal  Substances.  W.  Jaeger 
and  H.  von  Steinwehr  (Z.  physikal.  Chem.,  1924,  114,  59 — 64). — ■ 
The  authors  criticise  as  somewhat  arbitrary  the  decision  of  the 
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“  Commission  pour  1’lStablissement  d’un  etalon  thermochimique  ” 
in  1922  to  take  as  the  heat  of  combustion  of  benzoic  acid  the  value 
obtained  by  Dickinson  ( Bull .  Bur.  of  Standards,  1915,  11,  190)  in 
preference  to  those  of  other  workers,  notably  Fischer  and  Wrede 
(Z.  'physical.  Chem.,  1909,  69,  218).  The  electrical  method  used 
by  the  latter  for  determining  the  heat  value  of  the  calorimeter  is 
said  to  be  more  trustworthy  than  the  calorimetric  method  used  by 
Dickinson.  N.  H.  H. 

Electrical  Conductivity  of  Fused  Sodium  Hydroxide.  K. 

Arndt  and  G.  Ploetz  (Z.  physikal.  Chem.,  1924,  110,  237 — 242). — 
The  electrical  conductivity  of  fused  sodium  hydroxide  has  been 
determined  at  temperatures  between  320°  and  450°  (m.  p.  of  sodium 
hydroxide,  318°)  in  a  silver  apparatus,  a  brief  description  of  which 
is  given.  As  the  samples  of  caustic  soda  were  found  to  contain 
small  amounts  of  sodium  chloride  and  carbonate,  the  effect  of 
addition  of  these  substances  on  the  conductivity  has  been  in¬ 
vestigated.  The  value  of  the  conductivity  of  pure  sodium 
hydroxide  was  then  determined  after  a  small  extrapolation,  from 
the  values  for  the  impure  substance.  At  temperatures  320°,  350°, 
400°,  and  450°  the  values  of  k  are,  respectively,  2T2,  2-38,  2*82, 
and  3*27.  J.  S.  C. 

Fused  Electrolytes.  W.  Biltz  and  W.  Klemm  (Z.  physikal. 
Chem.,  1924,  110,  318 — 342). — The  electrical  conductivities  of  a 
number  of  fused  chlorides  have  been  determined  over  a  considerable 
range  of  temperature.  Descriptions  of  the  various  forms  of  appa¬ 
ratus  employed  and  of  the  experimental  technique  are  given.  With 
the  exception  of  zinc  chloride,  the  conductivity  is  a  linear  function 
of  the  temperature.  The  conductivities  of  the  alkali  chlorides 
decrease  with  increasing  molecular  weight.  The  chlorides  of 
beryllium,  zinc,  and  mercury  have  very  low  conductivities,  whilst 
magnesium  and  cadmium  chlorides  possess  conductivities  of  the 
same  order  of  magnitude  as  those  of  the  alkaline-earths. 

J.  S.  C. 

Temperature  Coefficient  of  the  Mobility  of  Ions  in  Liquids. 

F.  A.  Lindemann  (Z.  physikal.  Chem.,  1924,  110,  394 — 398). — 
From  a  consideration  of  the  collisions  between  the  ions  and  the 
solvent  molecules,  an  equation  is  derived  for  the  migration  velocity 
which  involves  the  velocities  and  masses  of  the  solvent  molecules 
and  ions,  the  absolute  temperature,  and  the  mean  free  path.  For 
equal  temperatures  and  free  paths  the  equation  requires  that  the 
mobilities  should  be  greatest  for  light  ions  and  constant  for  heavy 
ions.  The  fact  that  ions  of  light  elements  do  not  obey  this  rule 
may  be  due  to  hydration  or  more  probably  that  the  free  path  is 
not  the  same  for  all  ions.  If  by  hydration  is  meant  an  increase  in 
the  density  of  the  solvent  in  the  vicinity  of  the  ions  the  theory 
implies  its  occurrence.  If,  however,  it  be  understood  to  mean  that 
solvent  molecules  are  combined  with  the  ion  and  travel  with  it, 
the  above  considerations  are  not  applicable.  J.  S.  C. 
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Effect  of  Boric  Acid  on  the  Solubility  in  Water  and  on  the 
Conductivity  of  y-Pyronecarboxylic  Acids.  P.  E.  Verkade 

(Bee.  trav.  chim.,  1924,  43,  879 — 893). — In  opposition  to  Borsche 
(A.,  1917,  i,  117),  meconic  acid  is  considered  to  be  3-hydroxy-4- 
pyrone-2  :  6-dicarboxylic  acid ;  in  aqueous  solution,  it  probably 
gives  an  equilibrium  mixture  of  keto  and  enol  forms.  Comenic 
acid  (3-hydro xy-4-pyrone-6-carboxylic  acid)  also  gives  an  equi¬ 
librium  mixture  of  keto  and  enol  forms,  in  which  the  former  pre¬ 
dominates.  In  the  presence  of  boric  acid,  the  solubilities  of  meconic 
and  chelidonic  acids  in  water  are  increased,  whereas  the  solubility 
of  comenic  acid  is  unchanged ;  hence  the  first  twro  acids  form 
complexes  with  boric  acid,  but  the  last  does  not  (cf.  A.,  1903, 
ii,  288;  1910,  ii,  275;  1911,  ii,  261).  The  boric  acid  complex  of 
chelidonic  acid  is  probably  an  oxonium  compound.  Sulphuric  acid 
conforms  to  the  rules  of  Boeseken  and  Verkade  respecting  the 
influence  of  boric  acid  on  the  electrical  conductivity  of  acids  in 
aqueous  solution  (A.,  1916,  ii,  595).  Meconic  and  chelidonic  acids, 
however,  in  the  presence  of  boric  acid,  show,  at  high  concentration, 
an  abnormally  large  decrease  in  conductivity.  Although  in  all 
other  such  cases  an  increase  has  been  observed,  the  present  result 
is  considered  to  support  the  conclusion  that  these  acids  form  com¬ 
plexes  with  boric  acid.  W.  E.  E. 

Conductivity  and  Catalytic  Action  of  the  three  Strong 
Halogen  Acids  in  Methyl  and  Ethyl  Alcohol.  H.  Goldschmidt 
and  P.  Dahll  (Z.  physilcal.  Chem.,  1924,  114,  1 — 22). — The  con¬ 
ductivities  of  hydrochloric,  hydrobromic,  and  hydriodic  acids  and 
of  their  sodium  salts  in  methyl  and  ethyl  alcohols  have  been 
measured  at  25°.  The  increase  of  A  with  dilution  differs  in  both 
alcohols,  being  greatest  for  sodium  chloride  and  least  for  hydriodic 
acid.  Kohlrausch’s  law  of  independent  ionic  migration  velocities 
is  found  to  hold.  For  the  three  acids  the  influence  of  water  on 
Aw  is  the  same.  In  both  alcohols  equally  concentrated  solutions 
of  the  acids  catalyse  ester  formation  to  the  same  degree.  Con¬ 
sideration  of  the  reaction  kinetics  shows  that  in  both  alcohols 
complete  dissociation  of  the  acids  in  solutions  of  finite  concentration 
is  not  quite  reached,  this  being  more  evident  with  ethvl  alcohol. 

"N.  h.  h. 

Adsorption  and  Cataphoresis.  C.  Fromageot  ( Compt .  rend., 
1924,  179,  1404 — 1406). — The  velocity  of  cataphoresis  of  carbon 
particles  in  solutions  of  organic  acids  and  their  sodium  salts  depends 
only  on  the  hydrogen-ion  concentration  increasing  as  the  latter 
decreases.  It  is  not  affected  by  the  extent  to  which  the  acid  or  its 
salt  is  adsorbed.  It  is  inferred  that  organic  acids  are  adsorbed  in 
the  form  of  non-dissociated  molecules  and  that  adsorption  takes 
place  directly  on  the  carbon  surface  and  not  through  the  medium 
of  a  double  layer.  H.  T. 

Experiments  on  the  Conductivity  and  Ionisation  of  Electro¬ 
lytes.  0.  Scarpa  ( Gazzetta ,  1924,  54,  860 — 875). — The  experi¬ 
ments  illustrate  the  conductivity  of  electrolytes  without  the  aid  of 
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electrodes,  the  electrical  resistance  of  electrolytes  in  motion,  the 
action  of  a  fixed  magnetic  field  on  a  moving  electrolyte,  and  the 
action  of  a  fixed  magnetic  field  on  a  jet  of  an  electrolyte  traversed 
by  an  electric  current.  T.  H.  P. 

Formation  and  Ionisation  of  Compounds  of  Casein  with 
Alkali.  I.  Transport  Numbers  of  Alkali  Caseinate 
Solutions.  II.  Conductivities  of  Alkali  Caseinate  Solutions. 
III.  Electrochemical  Behaviour  of  Racemic  Casein.  D.  M. 

Greenberg  and  C.  L.  A.  Schmidt  (J.  Gen.  Physiol.,  1924,  7,  287 — 
301,  303 — 316,  317 — 326). — I.  In  the  electrolysis  of  solutions  of 
the  alkali  caseinates  at  constant  pa  the  quantity  of  casein  deposited 
is  directly  proportional  to  the  current  and  inversely  proportional 
to  the  amount  of  the  combined  alkali.  The  transport  numbers  of 
the  ions  of  alkali  caseinate  solutions  have  been  measured  by  Hittorf’s 
direct  method,  and  the  results  support  the  view  that  the  current  is 
carried  by  the  alkali  metal  as  cation  and  by  casein  as  anion. 

II.  By  a  method  of  extrapolation  of  results  at  certain  dilutions, 
the  conductivity  at  infinite  dilution  and  at  different  temperatures 
has  been  obtained ;  from  these  data,  the  mobility  of  the  casein  ion 
is  calculated.  The  average  value,  45*3  at  30°  (that  of  lithium  is 
43-7  at  30°),  agrees  well  with  the  results  from  the  transport  number 
experiments.  A  linear  relationship  exists  between  the  conductivity 
of  alkali  casein  solutions  and  temperature. 

III.  The  results  of  experiments  on  the  conductivity  of  alkali 

solutions  of  casein  and  “racemic”  casein,  and  the  nitrogen  dis¬ 
tribution  in  these  substances,  are  discussed  from  the  point  of  view 
of  protein  racemisation.  From  the  data  obtained,  and  from  the 
fact  that  the  isoelectric  point  of  “  racemic  ”  casein  is  at  pK  4-3 
(that  of  casein  is  at  pH  4-55),  it  is  concluded  that,  save  for  hydro¬ 
lysis  of  amide  groups,  racemic  casein  is  not  a  degradation  product 
of  casein.  H.  J.  C. 

Electro-endosmosis.  II.  F.  Fairbrother  (J.  Chem.  Soc., 
1924,  125,  2495 — 2501). — The  calculation  of  potential  gradient  in 
electro-endosmosis  experiments  from  the  observed  current  flow  and 
the  resistance  of  the  electrolyte  is  inaccurate,  since  the  amount  of 
current  flowing  through  a  fine  capillary  tube  or  the  pores  of  a 
powder  is  influenced  by  surface  effects.  Electrolytes  in  Jena  glass 
powder  (grains  0-2 — 0-25  mm.  diameter)  show  an  increased  con¬ 
ductivity  of  several  units  per  cent.,  the  increase  being  greatest  in 
dilute  solutions  and  negligible  in  solutions  of  strong  acids.  0*1  N- 
Potassium  chloride  solution  is  not  free  from  surface  conductivity 
effects.  With  carborundum  powder  (grains  0-2  mm.  diameter),  the 
alternating  current  resistance  of  carborundum-electrolyte  mixtures 
depends  on  the  conductivity  of  the  electrolyte  and,  in  very  dilute 
solutions,  the  resistance  of  the  electrolyte  is  of  the  same  order  as 
that  of  the  carborundum.  J.  W.  B. 

Electric  Transport  in  a  Ferric  Oxide  Hydrosol.  H.  Puig- 

gari  (I.  Congreso  Sudamer.  Quim.,  1924 ;  reprint). — The  transport 
of  material  in  a  ferric  oxide  hydrosol  (pH  3-8)  is  in  agreement  with 
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the  ordinary  laws  of  electrolysis  when  the  current  intensity  is  less 
than  0-01  amp.  G.  W.  R. 

Influence  of  Neutral  Salts  on  the  Potential  of  the  Hydrogen 
Electrode  in  Contact  with  a  Hydrochloric  Acid  Solution. 

L.  Michaelis  and  M.  Mizutani  (Z.  physikal.  Chem .,  1924,  112, 
68 — 82). — The  change  of  activity  of  the  hydrogen  ions  in  very 
dilute  hydrochloric  acid  solution,  as  influenced  by  the  addition  of 
neutral  salts,  was  examined  by  a,  modification  of  a  method  pre¬ 
viously  used  (A.,  1921,  ii,  56;  1923,  ii,  824).  In  general,  with 
increasing  salt  concentration,  the  potential  difference  rises  to  a 
maximum  in  the  region  0*2— 0-3A,  and  then  falls,  so  much  so  in 
some  cases  that  the  solution  would  appear  to  be  more  “  acid  ”  in 
the  presence  of  salt  than  alone.  From  the  results  obtained  with 
the  alkali  chlorides  the  effect  of  the  different  alkali  ions  is  correlated 
systematically  with  atomic  weight.  Data  are  also  given  for  the 
effect  of  various  mixtures  of  chlorides  on  0  -0 1 A  -  h  y  droc  hloric  acid. 

L.  F.  G. 

Electromotive  Behaviour  of  Aluminium.  I.  A.  Smits 
(Z.  Elektrochem .,  1924,  30,  423 — 435). — When  a  pure  aluminium 
electrode,  previously  immersed  in  an  aluminium  sulphate  solution, 
is  transferred  to  another  of  the  same  concentration,  but  saturated 
also  with  mercuric  chloride,  in  an  atmosphere  of  nitrogen,  its 
potential  first  becomes  more  positive  and  then  more  negative  than 
in  the  original  state.  At  the  same  time  a  grey  mercury  deposit 
forms  on  the  electrode,  and  there  is  probably  an  equilibrium  set 
up  between  a  liquid  and  solid  amalgam  and  the  electrolyte  solution. 
After  remaining  at  a  maximum  negative  potential  for  some  time, 
the  surface  becomes  bright,  due  to  the  complete  covering  of  the 
electrode  by  a  liquid  amalgam,  and  the  potential  begins  to  fall 
again.  The  presence  of  the  mercury  makes  the  aluminium  more 
active.  It  therefore  dissolves  in  water,  leaving  the  mercury  poorer 
in  aluminium,  and  the  potential  becomes  more  positive.  The 
whole  process  takes  place  more  quickly  with  a  polished  electrode 
than  with  one  etched  with  hydrochloric  acid  and  washed  with 
distilled  water.  It  is  considered  that  in  the  second  case  aluminium 
hydroxide  acts  as  a  retarder.  In  the  presence  of  the  nitrate  ion 
the  action  on  the  polished  electrode  is  retarded,  whilst  the  potential 
of  the  etched  electrode  remains  positive  indefinitely,  as  if  no  mercury 
had  been  precipitated  on  it.  If,  however,  it  is  vrashed  and  trans¬ 
ferred  to  a  pure  aluminium  chloride  solution,  it  immediately  takes 
on  a  large  negative  potential,  which  increases  on  keeping.  This 
shows  that  mercury  has  actually  been  present  in  the  electrode 
and  that  the  nitrate  ion  has  completely  inhibited  the  usual  reactions. 

The  electromotive  behaviour  of  an  aluminhim  electrode  in  aqueous 
aluminium  chloride  solutions  of  different  hydrogen-ion  concen¬ 
trations  has  also  been  studied.  The  aluminium  becomes  most 
passive  between  the  hydrogen-ion  concentrations  10-0'5  and  10“8'5 
but  never  behaves  as  a  hydrogen  electrode,  showing  that,  under 
the  conditions  of  the  experiments,  the  aluminium  is  never  covered 
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with  an  insulating  film  of  oxide,  but  always  behaves  as  a  metallic 
electrode. 

The  results  are  explained  in  accordance  with  the  author’s  views 
on  electromotive  equilibria,  as  deduced  from  his  theory  of  allotropy. 

M.  S.  B. 

Phase  Boundary  Potentials.  L.  Michaelis  and  A.  Fujita 
( Z .  physikal.  Chem.,  1924,  110,  266 — 284). — Theoretical  equations 
for  the  E.M.F.  of  cells  involving  immiscible  liquids  are  developed, 
and  the  E.M.F.  of  a  large  number  of  such  cells  experimentally 
determined.  The  investigations  cover  concentration  cells  with 
the  following  liquid  junctions;  (1)  benzyl  alcohol  saturated  with 
water,  (2)  dilute  electrolyte  solution  saturated  with  benzyl  alcohol, 
cells  consisting  of  aqueous  solutions  of  different  electrolytes  at  one 
and  the  same  concentration  separated  by  benzyl  alcohol  saturated 
with  water,  cells  containing  mixed  electrolytes,  and  cells  using 
toluene  saturated  with  water  as  liquid  junction.  J.  S.  C. 

Theory  of  the  Bioelectric  Cell.  It.  Hober  ( Z .  physikal.  Chem., 
1924,  110,  142 — 146). — Bioelectric  systems  are  set  up  in  living 
matter,  the  protoplasmic  membrane  separating  the  protoplasm 
with  its  dissolved  salts  from  the  exterior  solution.  Systems  con¬ 
sisting  of  two  aqueous  electrolyte  solutions  separated  by  some 
immiscible  organic  liquid  are  not  suitable  for  purposes  of  com¬ 
parison,  the  E.M.F.  of  the  cell  thus  formed  being  influenced  by 
the  organic  or  inorganic  nature  of  the  dissolved  electrolytes, 
whereas,  when  living  tissue  (apple  and  liver)  is  used  as  intermediate 
substance  the  resulting  E.M.F.  is  independent  of  the  character  of 
the  electrolytes  concerned.  Cells  in  which  gelatin,  coated  with 
gelatin  tannate  ( p H  7*1)  and  euglobin  on  the  alkaline  side  of  the 
isoelectric  point,  replace  the  organic  liquid  behave  in  an  analogous 
manner  to  the  apple  and  liver  systems.  Protein  cells  therefore 
serve  as  satisfactory  models  for  bioelectric  systems.  J.  S.  C. 

Influence  of  Anions  on  the  "  Passivability  ”  of  Metals. 

V.  Rothmund  [with  F.  Eisenkolb  and  R.  Steinherz]  ( Z . 
physikal.  Chem.,  1924, 110,  384 — 393). — The  passivity  of  nickel  and 
tin  in  solutions  of  acids  has  been  established.  A  small  anode  of  the 
metal  is  set  up  against  a  large  platinum  cathode  in  acid  solution 
and  a  current  applied.  The  abrupt  fall  in  the  current  strength  as 
the  applied  potential  passes  through  a  critical  value  corresponds 
with  the  entry  of  the  metal  into  the  passive  state.  Under  these 
conditions,  the  metal  may  actually  go  into  solution  even  when 
passive. 

Nickel  becomes  passive  in  solutions  of  sulphuric,  perchloric, 
nitric,  acetic,  phosphoric,  citric,  oxalic,  tartaric,  boric,  and  hydro- 
fluosilicic  acids,  the  necessary  potential  (0-34  volt)  being  practic¬ 
ally  independent  of  the  nature  and  concentration  of  the  acid.  The 
metal  also  becomes  passive  in  solutions  of  thiocyanic  and  the 
halogen  acids,  the  critical  potential  being,  however,  much  higher. 

Tin  becomes  passive  in  solutions  of  sulphuric,  hydrofiuosilicic, 
and  the  halogen  acids  but  not  in  nitric,  iodic,  perchloric,  or  acetic 
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acid.  The  metal  goes  into  solution  to  form  stannous  salts  from 
both  the  active  and  passive  states.  J.  S.  C. 

Electrolysis  of  Potassium-Sodium  Alloys.  R.  Kremann 
and  R.  G.  von  Rehenburg  (Z.  physilcal.  Chem.,  1924,  110,  559 — 
571). — Passage  of  an  electric  current  through  fused  sodium- 
potassium  alloys  results  in  an  accumulation  of  sodium  at  the  anode 
and  of  potassium  at  the  cathode.  Measurements  carried  out  with 
alloys  containing  63 — 75%  potassium  show  that  the  percentage 
separation  at  first  increases  rapidly  with  increasing  current  density 
and  subsequently  approaches  asymptotically  a  limiting  value. 

J.  S.  C. 

Electrolysis  of  Molten  Alloys.  III.  Lead-Cadmium  and 
Lead-Sodium  Alloys.  R.  Kremann,  H.  Kienzl,  and  R.  Markl 
(Monatsh.,  1924,  45,  133 — 139). — A  lead-cadmium  alloy,  containing 
57%  "if  lead,  was  subjected  in  the  molten  state  (300°),  in  a  capillary 
tube,  to  the  action  of  a  current  of  density  0-67  amp. /mm.2,  for 
72  hours,  then  cooled,  the  current  being  maintained  until  the 
continuity  of  the  metal  in  the  capillary  was  broken  by  contraction. 
Passing  from  cathode  to  anode,  the  lead  content  was  found  to 
have  alternately  decreased  and  increased  in  the  sense  that  the  whole 
strip  formed  a  series  of  electrolytes  in  which  cadmium  was  carried 
to  the  cathode,  lead  to  the  anode,  the  lowest  lead  content  observed 
being  43%,  the  highest  72%.  A  lead-sodium  alloy,  containing 
90%  of  lead,  showed  no  electrolytic  effect  at  the  ordinary  temper- 
ature,  but  in  the  molten  state  at  370°  sodium  accumulated  at  the 
cathode,  lead  at  the  anode.  P.  G.  W. 

Electrolysis  of  Molten  Alloys.  IV.  Sodium-Mercury 
Alloys.  R.  Kremann,  R.  Muller,  and  H.  Kienzl  (Monatsh., 
1924,  45,  157 — 176). — When  an  electric  current  is  passed  through 
a  column  (diameter  1-0 — 1-5  mm.)  of  molten  sodium  amalgam  at 
240°,  the  sodium  content  is  increased  at  the  cathode  and  decreased 
at  the  anode.  The  effect  increases  with  current  density  up  to 
4-5  amp. /mm.2,  thereafter  being  independent  of  current  density, 
and  equilibrium  is  attained  in  3  hours.  The  greater  the  original 
sodium  content  of  the  amalgam,  the  greater  the  difference  between 
anode  and  cathode  compositions.  The  effect  is  also  greater,  the 
longer  the  column  of  alloy,  but  a  limit  is  reached  at  about  35  cm. 
It  is  concluded  that  the  final  structure  of  the  column  is  the  result 
of  equilibrium  between  the  forces  due  to  the  applied  current  and 
those  of  diffusion,  which  tend  to  homogenise  the  alloy  column. 

F.  G.  W. 

Electrolysis  of  Molten  Alloys.  V.  Potassium,  Calcium, 
and  Cadmium  Amalgams.  R.  Kremann,  R.  Muller,  and 
H.  Ortner  (Monatsh.,  1924,  45,  177 — 186). — As  in  the  case  of 
sodium  amalgam  (cf.  preceding  abstract),  passage  of  an  electric 
current  through  a  column  of  potassium  amalgam  at  240°  produces 
an  increase  in  potassium  content  at  the  cathode,  the  effect  being 
similarly  influenced  by  the  various  factors  involved .  The  magnitude 
of  the  effect,  however,  is  about  twice  as  great  as  for  sodium  amalgam. 
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and  is  attributed  to  the  more  electropositive  character  of  potassium 
and  to  the  lower  rate  of  diffusion  which  corresponds  with  the  greater 
atomic  volume.  With  calcium  and  cadmium  amalgams  similar, 
although  smaller,  variations  were  observed.  F.  G.  W. 

Application  of  the  Method  of  Electrolysis  with  the  Mercury 
Dropping  Cathode.  J.  Heyrovsky  ( Compt .  rend.,  1924,  179, 
1267—1268;  cf.  A.,  1924,  ii,  598,  599;  this  vol.,  ii,  43).— This 
method  is  useful  for  studying  ionic  relations  in  solutions  in  cases 
where  reversible  cells  cannot  be  used  owing  either  to  the  low  con¬ 
centrations  of  the  metals  in  solution  or  to  the  attackability  by 
water  or  passivity  of  the  electrodes.  The  solubility  product  and 
degree  of  ionic  complexity  of  alkali  zincates  and  plumbites  are 
readily  determinable  by  this  means,  which  serves  also  to  investigate 
inorganic  or  organic  reductions  in  aqueous  or  non- aqueous  solutions. 

T.  H.  P. 

Electrolytic  Polarisation.  II.  Cathodic  Overvoltage  of 
Mercury.  S.  Glasstone  (J.  Ghem.  Soc.,  1924,  125,  2646 — 2656). 
— The  extrapolation  method  for  the  determination  of  the  over¬ 
voltage  of  the  lead  cathode  (cf.  A.,  1924,  ii,  600)  is  extended  to  the 
mercury  cathode  in  acid  solution.  Of  the  three  overvoltage  states 
observed  by  Newbery  (T.,  1922,  121,  7),  only  the  highest  state 
has  been  obtained  with  certainty.  At  low  current  densities,  when 
the  electrolyte  is  not  too  dilute,  the  potential  of  the  mercury  cathode 
measured  by  the  direct  method  (cf.  Lewis  and  Jackson,  A.,  1906, 
ii,  648)  is  almost  equal  to  the  instantaneous  back  E.M.F.,  and 
hence  the  true  overvoltage  may  be  calculated  from  the  former. 
At  high  current  densities  direct  and  extrapolated  overvoltages 
differ ;  the  divergence  increases  as  the  concentration  of  the  electro¬ 
lyte  is  decreased,  but  diminishes  with  increase  of  temperature. 
The  cathodic  overvoltage  of  mercury  in  sulphuric  acid  at  such 
current  densities  does  not  itself  vary  greatly  as  the  concentration 
of  the  electrolyte  changes  from  A/50  to  6A.  At  10°  the  variation 
of  the  true  overvoltage  of  mercury  in  a  A-sulphuric  acid  electro¬ 
lyte  with  current  density  is  expressed  by  the  equation  E~ 0-955-f- 
0-028  log  /  (/= current  density  in  milliamp./cm.2).  The  minimum 
overvoltage  is  almost  independent  of  the  hydrogen-ion  concentra¬ 
tion  of  the  electrolyte.  With  dilute  electrolytes  it  is  found  that 
oxygen  diffusing  from  the  anode  may  influence  the  rate  of  fall  of 
the  back  E.M.F.  of  the  mercury  cathode  in  a  manner  which  depends 
on  the  material  of  the  electrode  vessel  and  the  current  density. 
Coating  the  glass  surface  with  paraffin  wax  or  stearic  acid,  or 
digestion  with  concentrated  acid  reduces  the  effect,  whilst  heating 
with  alkali  increases  it.  J.  W.  B. 

Electrochemistry  of  Non-aqueous  Solutions.  IV.  Attempts 
to  Deposit  certain  Metals  of  the  Earths  and  Alkaline-earths 
from  Anhydrous  Pyridine.  B.  Muller,  F.  Holzl,  W.  Knaus, 

F.  Planiszig,  and  K.  Prett  ( Monatsh .,  1924,  44,  219 — 236;  cf. 
A.,  1922,  ii,  612;  1923,  ii,  287). — The  conditions  of  electrolysis  are 
similar  to  those  described  in  previous  communications  ( loc .  cit.), 
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either  platinum  or  mercury  being  used  as  cathode.  The  potentials 
given  (unless  otherwise  stated)  refer  to  a  silver  electrode  in  O-liV- 
silver  nitrate  in  pyridine.  Using  a  platinum  cathode,  magnesium 
was  deposited  from  a  saturated  solution  of  magnesium  bromide  at 
18°  and  from  a  solution  saturated  at  60°  at  about  1-8  volts.  The 
grey  coating  of  magnesium  becomes  covered  with  a  coherent  skin 
— a  magnesium-pyridine  compound — if  the  current  is  interrupted. 
This  hinders  further  passage.  Deposition  on  mercury  is  more 
difficult.  Calcium  is  deposited  on  platinum  from  a  solution  of  the 
nitrate  saturated  at  18°,  but  the  formation  of  a  calcium— pyridine 
compound  rapidly  stops  the  current.  Zinc  is  deposited  rather 
readily,  but  the  measurement  of  potential  is  difficult,  partly  owing 
to  bad  conductivity.  Solutions  of  zinc  iodide,  0-1A  and  saturated, 
have  the  same  decomposition  potential,  1-60  volts.  Cadmium 
iodide  is  only  slightly  soluble  in  pyridine  and  the  solutions  con¬ 
duct  extremely  badly.  The  decomposition  potential  of  a  saturated 
solution  at  25°  is  about  3*3  volts.  Similar  data  are  recorded  for 
beryllium  and  aluminium.  A.  C. 

Electrochemistry  of  Non- aqueous  Solutions.  V.  Attempts 
to  Deposit  certain  of  the  Heavy  Metals  from  Anhydrous 
Pyridine.  R.  Muller,  R.  Honig,  and  A.  Konetschnigg 
(Monatsh.,  1924,  44,  237 — 245;  cf.  preceding  abstract). — Copper 
is  deposited  from  a  solution  of  cuprous  iodide  saturated  at  25° 
(17-4  g.  Cul  per  litre  of  solvent)  at  a  potential  of  2-8  volts.  A 
green  deposit  (cuprous  compound)  separates  at  the  anode.  Solutions 
of  manganous  chloride,  0-1  and  0-1 68 A7  (saturated  at  25°),  show 
very  indefinite  decomposition  potentials  of  about  2  volts.  A 
solution  of  ferrous  bromide,  saturated  at  25°  (4-87  g.  of  salt  per 
litre),  show's  a  decomposition  potential  of  about  105  volts.  The 
deposited  metal  appears  to  be  in  the  passive  state  and  dissolves 
only  with  difficulty  in  dilute  hydrochloric  and  nitric  acids.  Other 
difficulties  in  the  electrolysis  of  metals  of  this  class  in  organic 
solvents  arise  from  the  low  solubility  of  the  salts,  the  poor  con¬ 
ductivity  of  the  solutions,  and  the  tendency  to  form  complexes 
with  the  solvent.  The  solution  of  cuprous  iodide  in  pyridine 
deposits  yellow  crystals  of  a  compound  of  the  salt  and  solvent. 
The  compound  MnCl2,  2C5H5N,  stated  by  Varet  to  be  rose- 
coloured,  is  white  when  entirely  anhydrous.  A.  C. 

Electrochemical  Aspects  of  the  Oxidising  Properties  of 
Sulphur  Dioxide.  S.  R.  Carter  and  F.  James  (J.  Chem.  Soc., 
1924,  125,  2231 — 2240). — The  capacity  of  sulphur  dioxide  to  act 
as  an  oxidising  or  reducing  agent  in  solutions  containing  ferrous 
and  ferric  ions  has  been  studied  electrochemically.  Measurements 
of  electrode  potentials  for  the  half  cells,  Pt|H2S04,H2S03,a:A7-HCl, 
and  Pt]H2S03,S,a'AT-HCl  show  that  an  increase  in  acid  concentration 
is  accompanied  by  a  rise  in  the  sulphur  dioxide  potential,  whilst 
under  the  same  conditions  there  is  a  diminution  in  the  ferric- 
ferrous  potential.  Experiments  on  the  cathodic  reduction  of 
sulphur  dioxide  in  acid  solution  show  that  hydrogen  sulphide  is 
not  formed  as  a  primary  product.  As  the  cathode  potential  is 
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reduced  from  0-7  volt  to  0-1  volt  a  very  small  current  passes  with 
separation  of  sulphur  (but  not  hydrogen  sulphide).  At  0*1  volt 
a  marked  increase  in  the  current  density  takes  place.  This  is  in 
agreement  w'ith  Jellinek’s  work  on  the  electrode  potential  of 
mixtures  of  hydrogen  sulphate  and  hydrosulphite  in  neutral  or  faintly 
acid  solution.  It  is  probable  therefore  that  the  primary  product 
of  reduction  of  sulphur  dioxide  in  acid  solution  is  hyposulphurous 
acid.  C.  I. 

“  Reaction-influencing  ”  Ions  in  Light  and  Dark  Reactions. 

H.  von  Euler  and  E.  Rudberg  (Z.  physikal.  Ghent.,  1924,  110, 
243 — 250). — The  interpretation  of  results  of  previous  studies  on 
reaction  velocities  (A.,  1923,  ii,  547,  840)  is  discussed  and  the 
question  of  the  existence  of  active  ions  in  very  small  concentration 
raised.  It  is  thought  that  a  study  of  certain  photochemical  re¬ 
actions  may  throw  some  light  on  the  problem.  J.  S.  C. 

Temperature-coefficients  of  Thermal  and  Photochemical 
Reactions.  N.  R.  Diiar  ( Z .  anorg.  Chem.,  1924,  139,  194 — 204). 
—A  resume  of  previous  work  from  which  conclusions  are  drawn 
contrary  to  those  recently  arrived  at  by  van  Thiel  (A.,  1922,  ii,  754). 

S.  K.  T. 

Propagation  of  the  Explosion  Wave.  P.  Laffitte  ( Compt . 
rend.,  1924,  179,  1394 — 1396).— The  effect  of  a  sudden  change  in 
the  diameter  of  the  tube  on  the  explosion  wave  has  been  examined 
for  mixtures  of  carbon  disulphide  and  of  hydrogen  with  oxygen 
(cf.  Campbell,  T.,  1922,  121,  2483).  After  a  certain  interval  of 
disturbance  the  explosion  wave  was  re-formed.  This  interval  was 
dependent  on  the  diameter  of  the  second  tube,  varying  in  length 
from  8  cm.  for  a  13-mm.  tube  to  100  cm.  for  a  44-mru.  tube,  when 
the  diameter  of  the  first  tube  was  constant  at  7  mm.  H.  T. 

Influence  of  Nitrogen  Dilution  on  the  Speed  of  Flame. 

O.  C.  de  C.  Ellis  (J.  Chem.  Soc.,  1924,  125,  2674). — If  the  speed 
of  flame  in  the  author’s  experiments  (cf.  Campbell  and  Ellis,  A., 
1924,  ii,  746;  Ellis  and  Stubbs,  ibid.,  747)  is  proportional  to  one 
additive  constant  of  the  constituent  gases,  it  must  be  proportional 
to  any  other.  Thermal  conductivity  is  not  accurately  additive. 

J.  \Y.  B. 

Detonation  Limits  of  Gaseous  Mixtures.  R.  Wendlandt 
(Z.  physikal.  Chem.,  1924,  110,  637 — 655). — The  minimum  con¬ 
centrations  of  hydrogen  and  carbon  monoxide  for  the  detonation 
of  hydrogen-air,  and  carbon  monoxide-oxygen  mixtures  are  18 — 
19%  and  38 — 39%,  respectively.  Carbon  monoxide-air  mixtures 
exhibit  only  pseudo-detonation,  the  maximum  velocity  corre¬ 
sponding  with  a  40%  carbon  monoxide  content.  [Cf.  B.,  1925,  88.] 

J.  S.  C. 

Formation  and  Thermal  Decomposition  of  Carbonyl 
Chloride.  M.  Bodenstein  and  H.  Plaut  (Z.  physikal.  Chem., 
1924,  110,  399 — 416). — The  equilibrium  constant  of  the  reaction 
C0+C12  7^  C0C12  has  been  determined  at  temperatures  between 
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349°  and  452°.  The  variation  of  this  with  temperature  is  given 
by  lo g  Kc= — 57 10 ]T-\- 5-46.  Measurement  of  the  velocities  of 
the  direct  and  opposing  reactions  indicates  that  the  reaction  occurs 
entirely  in  the  homogeneous  gas  phase  and  takes  place  according  to 
the  equation  suggested  by  Christiansen  (A.,  1923,  ii,  62) ;  the  rate  of 
formation  of  carbonyl  chloride  is  given  by  w1=^1'V/[Cl2]([CO][Cl2]— 
A^[COCl2])  and  the  rate  of  decomposition  by  v2=&2V[C12]([COC12] — 
[CO][Cl2]/X),  K  being  the  value  of  the  equilibrium  constant 
[COCI2]/[CO][Cl2].  In  the  case  of  the  latter  reaction,  certain 
corrections  must  be  applied  to  the  experimental  observations. 
The  value  of  the  ratio  Jc2/k1  is  in  excellent  agreement  with  the 
value  of  K  at  the  same  temperature.  It  is  shown  that  the  experi¬ 
mental  results  are  in  accordance  with  the  following  reaction  scheme  : 
(i)  Clazr  2Cl;  (ii)  C1+C12Z=CI3;  (hi)  Cl3+CO  ZT  COCL.+C1. 
Systems  (i)  and  (ii)  remain  in  a  state  of  equilibrium  whilst  (hi) 
determines  the  reaction  velocity.  J.  S.  C. 

Transformation  of  Diamond  in  a  Vacuum  at  High  Tem¬ 
peratures.  P.  Lebeau  and  M.  Picon  ( Compt .  rend.,  1924, 
179,  1059 — 1061). — The  transformation  of  diamond  into  graphite 
is  comparatively  slow  in  a  high  vacuum  at  1500 — 1900°,  being 
incomplete  after  1  hour,  in  marked  contrast  to  the  rapid  trans¬ 
formation  in  the  presence  of  gases  (cf.  Friedel  and  Ribaud,  A., 
1924,  h,  474).  Above  2000°  the  change  is  much  more  rapid,  but 
the  swelling  up  and  disintegration  which  occur  in  the  presence  of 
gases  are  not  always  observed.  The  speed  of  transformation  of 
different  specimens  varies  greatly,  and  is  probably  influenced  by 
the  presence  of  traces  of  impurities.  W.  H.-R. 

Kinetics  of  Macro-crystal  Formation  in  Tungsten  by  Union 
of  Small  Crystals.  H.  Alterthttm  [Z.  physikal.  Chem.,  1924, 
110,  1—16)  . — An  aggregate  of  small  crystals  tends  to  pass  into  the 
more  stable  system  consisting  of  a  few  large  crystals.  Owing  to 
the  small  free  energy  involved  and  the  extremely  slow  rate  of 
diffusion  in  solids  the  velocity  of  this  change  is  very  small  at  the 
ordinary  temperature.  In  presence  of  foreign  substances,  the  small 
crystals  become  coated  with  a  film  and  macro-crystal  formation  is 
prevented.  Rods  consisting  of  a  large  number  of  tungsten  crystals 
were  found  to  consist  of  a  few  large  crystals  after  being  heated  for 
some  time  at  3000°  in  an  atmosphere  of  hydrogen.  The  time 
necessary  for  the  production  of  these  large  grains  is  not  constant 
and  with  the  rods  employed  at  3200°  varied  from  45  to  70  minutes. 
The  number  of  crystals  produced  depends  also  on  the  concentration 
of  water  vapour  in  the  hydrogen.  Various  theoretical  points  are 
discussed.  J.  S.  C. 

Induction  Periods  in  Chemical  Reactions.  R.  P.  Sanyal 
and  N.  R.  Dhar  (Z.  anorg.  Chem.,  1924,  139,  161 — 193). — The 
induction  period  of  the  reaction  between  arsenious  and  iodic  acids 
is  curtailed  by  (1)  excess  of  iodic  acid,  (2)  increase  in  the  concentra¬ 
tions  of  the  reactants,  (3)  addition  of  a  trace  of  arsenic  acid,  (4) 
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addition  of  many  mineral  acids,  and  (5)  exposure  to  sunlight ;  it  is 
prolonged  by  addition  of  mercuric  chloride  or  by  violent  shaking. 
The  fraction  of  the  iodine  liberated  increases  with  the  arsenious 
acid  concentration  and  passes  through  a  maximum.  The  iodine 
appears  on  the  surface  of  the  solution  even  if  the  latter  is  covered 
with  benzene  or  hydrogen ;  occasionally  it  appears  at  a  nucleus  on 
the  glass. 

The  induction  period  of  many  reactions  was  followed  by  measuring 
the  conductivity  of  the  mixed  solutions,  which  attains  a  maximum 
at  the  termination  of  the  period.  Some  reactions  showed  no 
maximum,  e.g.,  reduction  of  iodic  acid  with  ferrous  sulphate,  when 
insoluble  Fe(0H)S04  is  probably  formed  etc.  The  reduction 
with  hydroxylamine  hydrochloride  showed  a  period  of  induction, 
but  the  conductivity  did  not  attain  a  maximum  until  after  the 
appearance  of  the  iodine ;  this  is  attributed  to  decomposition  of  the 
hydroxylamine  in  aqueous  solution  as  well  as  to  oxidation  by 
iodine.  Sulphur  is  deposited  from  acid  solutions  of  sodium  thio¬ 
sulphate  while  the  conductivity  remains  fairly  constant.  No 
induction  period  was  found  for  the  decomposition  of  chlorine  water, 
nor  for  the  action  of  bromine  water  on  oxalic  and  tartaric  acids. 
With  mixtures  of  sodium  thiosulphate,  hydrochloric  acid,  and  arseni¬ 
ous  acid,  the  arsenic  trisulphide  is  probably  formed  immediately  but 
is  precipitated  only  when  its  solubility  limit  in  presence  of  hydro¬ 
chloric  acid  is  reached  (cf.  Forbes,  Estill,  and  Walker,  A.,  1922,  ii, 
271).  It  is  concluded  from  experiments  on  the  oxidation  of  organic 
acids  by  permanganate  that  an  apparent  period  in  which  no  reaction 
takes  place  can  be  produced  in  very  slow  reactions  when  the  method 
of  following  the  changes  during  the  period  is  not  very  sensitive. 
Skrabal’s  conclusions  on  the  reaction  between  potassium  perman¬ 
ganate  and  oxalic  acid  could  not  be  supported  (cf.  A.,  1905,  ii,  17). 

S.  K.  T. 

Velocity  of  Reaction  in  Mixed  Solvents.  VII.  Influence 
of  the  Base  on  the  Velocity  of  Saponification  of  Esters  in 
Methyl  Alcohol  Mixtures.  W.  I.  Jones,  H.  McCombie,  and 
H.  A.  Scarborough  ( J .  Chem.  Soc.,  1914,  125,  2590 — 2595). — The 
velocity  of  saponification  of  methyl  % -butyrate  and  o-chloro- 
benzoate  by  lithium,  barium,  and  tetramethylammonium  hydroxides 
in  methyl  alcohol-water  mixtures  is  measured  and  compared  with 
the  results  obtained  for  potassium  hydroxide  (cf.  T.,  1923,  123, 
2688) ;  the  curves  are  divisible  into  linear  sections.  All  four  bases 
give  points  of  inflection  at  compositions  corresponding  with  the 
complexes,  2Me0H,H20  and  Me0H,3H20,  whilst  lithium  hydroxide 
gives  one  corresponding  with  2Me0H,2H20,  and  the  other  bases  at 
points  corresponding  with  MeOH,H20  and  Me0H,2H20.  The 
results  indicate  that  the  process  of  saponification  is  not  mainly 
promoted  by  hydroxyl  ions  but  by  the  formation  of  a  complex 
between  the  ester  and  the  base  and  its  subsequent  decomposition. 
The  ratio  &KOH/&baSe  is  calculated  in  each  case,  and  lithium  and 
tetramethylammonium  hydroxides  yield  results  which  support  the 
view  that  the  velocity  of  saponification  depends  on  two  factors,  the 
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relative  proportion  of  base  existing  as  hydroxide  and  methoxide,  and 
a  steric  factor  including  the  influence  both  of  the  ester  and  of  the 
base.  J.  W.  B. 

Diazoamino  Conversion.  H.  Goldschmidt,  S.  Johnsen, 
and  E.  Overwien  ( Z .  physikal.  Chem.,  1924,  110,  251 — 265). — The 
influence  of  various  acids  on  the  rate  of  the  diazoamino  conversion  in 
aniline  solution  has  been  investigated.  In  presence  of  strong  acids 
the  rate  of  reaction  is  roughly  proportional  to  the  acid  concentration. 
With  weak  acids,  there  is  no  such  proportionality,  the  velocity 
coefficients  increasing  more  rapidly  than  the  acid  concentration. 
The  deviations  from  proportionality  apparently  become  larger  as 
the  strengths  of  the  acids  diminish.  1:3:  5-Dinitrobenzoic  acid, 
however,  behaves  abnormally  in  this  respect.  In  all  cases,  the 
variation  in  reaction  velocity  with  the  change  in  the  acid  concentra¬ 
tion  c,  may  be  represented  by  the  expression  k  =ac-\-bc2,  where  le  is 
the  unimolecular  velocity  coefficient  and  a  and  b  are  constants 
characteristic  of  the  acid.  Addition  of  water  causes  a  diminution  in 
reaction  velocity  in  presence  of  strong  acids,  but  produces  an 
increase  when  the  catalyst  is  a  weak  acid.  Conductivity  measure¬ 
ments  in  aniline  solution  show  that  the  value  of  the  molecular  con¬ 
ductivity  passes  through  a  minimum  as  the  dilution  is  increased,  and 
that  in  all  cases  the  conductivity  is  increased  on  addition  of  water. 
The  effect  of  addition  of  various  bases  on  the  conductivity  of  a 
number  of  acids  in  aniline  solution  has  been  investigated.  The 
experimental  results  are  interpreted  as  being  in  favour  of  the 
hypothesis  that  the  active  catalyst  in  the  diazoamino  conversion  is 
the  ion,  C6H5-NH3+.  J.  S.  C.  ' 

Velocity  of  Oxidation  of  the  Metals  and  the  Structure  of 
Coloured  Oxide  Films.  D.  H.  Bang  ham  and  J.  Stafford 
{Nature,  1925,  115,  83 — 84). — Despite  Mallock’s  observations 
( Proc .  Roy.  Soc.,  1918,  A,  94,  566),  it  is  considered  proved  that  inter¬ 
ference  is  the  true  explanation  of  metallic  temper  colours  since  there 
is  a  close  approximation  between  the  rate  of  reaction  of  the  metal 
with  oxygen,  assuming  interference  to  be  the  cause  (Tammann), 
and  that  in  the  case  of  zinc  directly  determined.  In  the  case  of 
copper  the  primary  formation  (as  required  by  the  interference 
theory)  of  a  coherent,  tightly  clinging  film  must  be  ascribed  to 
cuprous,  and  not  cupric,  oxide  (cf.  Hinshelwood,  A.,  1923,  ii,  29)  on 
account  of  the  lattice  similarity  of  copper  and  cuprous  oxide,  and 
the  consequent  formation  of  the  latter  with  the  minimum  disturb¬ 
ance.  Calculation  of  the  thicknesses  of  air  films  corresponding  with 
such  cuprous  oxide  films  gives  results  closely  approximating  to 
known  colour  ranges.  Hinshelwood ’s  observations  that  successive 
oxidations  and  reductions  of  a  copper  surface  led  to  an  intensi¬ 
fication  of  the  film  colours  produced,  and  to  a  correspondingly 
greater  rate  of  fixation  of  the  oxygen;  also  that  the  amounts  of 
oxygen  required  to  form  purple,  blue,  and  green  films  remain  in  con¬ 
stant  ratio,  are  explained  if  the  treatment  causes  a  roughening  of 
the  surface,  whereby  the  effective  area  of  the  metal  is  increased 
(cf.  Mason,  this  voi.,  ii,  108 ;  Gale,  ibid.,  109.)  A.  A.  E. 
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Formation  of  Nitrous  Acid  from  Nitric  Acid  and  Nitric 
Oxide.  E.  Abel  and  D.  Harasty  {Z.  anorg.  Chem.,  1924,  139, 
1 — 39). — The  velocity  of  the  reaction  HN03+H20+2N0=3IIN02 
was  followed  by  bubbling  nitric  oxide  through  nitric  acid  and 
examining  the  solution  after  a  series  of  time  intervals  by  the  usual 
methods  (cf.  A.,  1912,  ii,  1093).  The  reaction  is  heterogeneous  (the 
velocity  of  reduction  is  decreased  by  decreasing  the  glass  surface  of 
the  apparatus)  and  is  autocatalysed  by  the  nitrous  acid,  which  acts 
as  a  superposed  positive  and  negative  catalyst ;  it  accelerates  the 
reduction  when  its  concentration  is  small  and  retards  it  as  the  con¬ 
centration  becomes  larger.  The  velocity  increases  with  increasing 
velocity  of  the  nitric  oxide  stream  and  with  decreasing  volume  of 
the  solution  of  the  reactants.  The  latter  effect  is  mainly  due  to 
change  in  the  hydrogen-ion  concentration  of  the  nitric  acid ;  the 
nitrate-ion  concentration  has  only  a  small  influence.  Sodium 
sulphate  retards  the  reaction  and  in  moderately  large  concentrations 
practically  stops  it.  S.  K.  T. 

Hydrolysis  of  Esters  of  Ketonic  Acids.  A.  Skrabal,  F. 
Pfaff,  and  H.  Airoldi  ( Monatsh .,  1924,  45,  141 — 155). — A  detailed 
discussion  of  published  data  on  the  hydrolysis  of  esters  of  lsevulic, 
acetoacetic,  and  pyruvic  acids.  Measurements  of  the  rate  of 
hydrolysis  of  ethyl  lsevulate  in  presence  of  hydrochloric  acid  and 
sodium  hydroxide  gave  values  of  k ,  for  normal  hydrogen-  and 
hydroxyl-ion  concentration  respectively,  of  0-00156  and  7-7,  whilst 
corresponding  values  for  ethyl  pyruvate,  derived  from  similar 
measurements  in  presence  of  hydrochloric  acid,  water,  and  phosphate 
buffer  solutions,  were  0-0081 6  and  1  -1  X 105.  F.  G.  W. 

Rate  of  Hydrolysis  of  Ethyl  Orthocarbonate.  A.  Skrabal 
and  M.  Baltadschiewa  {Monatsh.,  1924,  45,  95 — 104). — The 
hydrolysis  of  ethyl  orthocarbonate  takes  place  in  the  two  stages  : 
(i)  C(OEt)4+H2O^CO(OEt)2+2EtOH;  (ii)  C0(0Et)2+H20= 
C02-f  2EtOH.  The  velocity  of  (ii)  is  small  in  presence  of  hydrogen 
ions  (cf.  A.,  1918,  ii,  11),  but  is  proportional  to  the  concentration  of 
hydroxyl  ions  present.  Measurements  made  in  presence  of  sodium 
carbonate  gave  &=l-6  for  [C]OH'=T-0.  For  methyl  carbonate,  the 
corresponding  constant  is  7-0.  The  rate  of  reaction  (i)  is  not 
influenced  by  hydroxyl  ions,  and  &w=3-4  X 10-4.  Measurements  in 
potassium  dihydrogen  phosphate /'disodium  hydrogen  phosphate, 
and  sodium  acetate /acetic  acid  buffer  solutions  showed  the  rate 
of  reaction  (i)  to  be  proportional  to  the  concentration  of  hydrogen 
ions  present,  and  for  [C]H.=l-0,  &=T2xl04.  F.  G.  W. 

Acceleration  of  the  Catalysis  of  Mixtures  of  Hydrogen  and 
Oxygen  by  Oxygen  Carriers  and  by  the  Alternating  Current. 

K.  A.  Hofmann  and  A.  Dolde  {Ber.,  1924,  57,  [J5],  1969 — 1976; 
cf.  A.,  1922,  ii,  276,  490). — The  rate  of  formation  of  water  from 
mixtures  of  oxygen  and  hydrogen  at  platinum  contacts  continuously 
wetted  by  an  aqueous  electrolyte  is  diminished  by  the  formation  of 
a  comparatively  inactive  platinum  hydride  from  the  hydrogen 
originally  dissolved  in  the  atomic  state  and  of  platinum  oxide  which 
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is  produced  even  when  ozone  is  present  in  the  gaseous  mixture. 
The  formation  of  these  substances  can  be  avoided  by  the  aid  of  an 
alternating  current.  After  a  short  induction  period,  the  platinum 
develops  its  maximum  activity.  The  union  of  absorbed  hydrogen 
atoms  with  oxygen  molecules  at  a  platinum  surface  occurs  instan¬ 
taneously,  but  time  is  required  for  the  passage  of  the  hydrogen  and 
oxygen  molecules  to  the  metal.  Since  hydrogen  diffuses  about 
four  times  as  rapidly  as  oxygen  through  the  liquid,  the  union  is 
delayed  for  lack  of  oxygen,  and  a  platinum  contact,  even  if  previ¬ 
ously  primed  with  oxygen,  rapidly  becomes  a  strong  Pt— H  pole  in 
the  presence  of  electrolytic  gas.  This  defect  may  be  obviated  by 
the  introduction  of  a  rapidly  reducible  and  quickly  oxidisable  oxide 
which  is  adsorbed  by  platinum.  For  this  purpose,  the  addition  of  a 
small  amount  of  vanadium  sulphate  to  OlA-sulphuric  acid  is 
effective ;  titanium  sulphate,  uranyl  sulphate,  and  ferric  ammonium 
sulphate  are  unsuitable.  In  all  probability  an  oxide  containing 
quadrivalent  vanadium  is  produced.  By  this  means  a  given 
platinum  contact  is  brought  to  its  maximum  activity,  which 
is  developed  with  mixtures  containing  33%  of  oxygen  and  not,  as  in 
the  case  of  iV-sulphuric  acid  alone, ‘with  40%  of  oxygen.  H.  W. 

Heterogeneous  Catalysis.  W.  E.  Garner  (Nature,  1924, 
114,  932).— A  brief  discussion  of  the  bearing  of  results  already 
published  (Blench  and  Garner,  T.,  1924,  125,  1288)  on  the  mechan¬ 
ism  of  heterogeneous  catalysis.  Differences  in  the  heats  of  absorp¬ 
tion  of  oxygen  by  carbon  at  various  temperatures  are  held  to 
indicate  a  widely  differing  energy  content  of  the  surface  carbon 
atoms,  of  which  the  valencies  are  far  from  being  saturated  by 
neighbouring  carbon  atoms.  The  effect  of  surface  atoms  lying  in  an 
exposed  position  in  initiating  or  maintaining  chemical  processes  is 
considered.  A.  A.  E. 

Corrosion  of  Metals.  E.  Maass  and  E.  Liebreich  ( Z .  angew. 
Chem.,  1924,  37,  897 — 899). — A  theoretical  survey  of  the  principal 
factors,  both  chemical  and  electrochemical,  concerned  in  the 
corrosion  of  metals  in  contact  with  electrolytes.  Feeble  polarisation 
of  either  sign  favours  corrosion,  up  to  the  point  at  which  protection 
is  afforded  by  actual  evolution  of  hydrogen.  Electrochemical 
effects  are,  however,  often  masked  by  the  formation  of  a  protective 
coating  of  some  insoluble  compound  of  the  metal.  W.  T.  K.  B. 

Action  of  Salt  Solutions  on  Iron  and  Steel  in  the  Presence 
of  Oxygen.  U.  R.  Evans  ( J .  JSoc.  Chem.  Ind.,  1924,  43,  315 — 
322t). — The  corrosion  of  iron  and  steel  by  drops  of  OTA7 -aqueous 
salt  solutions  was  observed.  The  area  under  the  centre  of  the  drop 
becomes  anodic  and  is  attacked,  whilst  the  outer  portions,  which 
are  exposed  to  the  air,  become  cathodic.  Salt  solutions  (e.g., 
potassium  chloride)  which  yield  soluble  anodic  and  cathodic  pro¬ 
ducts  (e.g.,  ferrous  chloride  and  potassium  hydroxide,  respectively) 
tend  to  increase  the  velocity  of  corrosion ;  where  the  products  mix, 
a  ring  of  ferrous  hydroxide  is  formed  which  is  oxidised  to  ferric 
hydroxide  and  spreads  as  a  membrane  over  the  surface.  Outside 
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this  membrane  the  iron  is  unattacked.  When  the  cathodic  product 
only  is  insoluble,  as  in  the  case  of  zinc  sulphate,  the  cathodic  area  is 
protected  from  diffused  oxygen  and  the  rate  of  corrosion  is  slightly 
diminished ;  insoluble  anodic  products  cling  to  the  metal  surface 
and  practically  prevent  corrosion,  although  the  edges  of  the  pro¬ 
tecting  skin  may  fail  to  adhere  in  places  and  localised  corrosion  then 
takes  place.  Potassium  chromate  causes  passivity,  but  localised 
corrosion  is  caused  by  the  presence  of  large  quantities  of  chlorides 
and  to  some  extent  by  sulphates  and  more  especially  nitrates. 

S.  K.  T. 

Anodic  Oxidation  of  Gold.  III.  F.  Jersa  and  J.  Jelinek 
(Chem.  Listy,  1924,  18,  334 — 337). — The  ionic  product  of  auric 
hydroxide  deduced  from  its  solubility  in  nitric  acid  was  found  to  be 
[Au‘**][OH,]3=5-5  X 10-46,  a  value  that  is  in  fair  agreement  with  that 
previously  deduced  from  its  solubility  in  sulphuric  acid  (9  X  10“46). 
The  solubility  of  auric  hydroxide  in  water  is  2-4x  10~12  mol.  per  litre 
and  its  affinity  constant,  calculated  on  the  assumption  that  in 
sulphuric  acid  solution  it  exists  as  HAu(S04)2,  is  Tlx  10~6 ;  it  is 
therefore  about  as  strong  a  base  as  hydrazine  hydrate.  The 
potential  of  gold  in  a  solution  of  auric  nitrate  was  found  to  be  1-37 
volts,  which  agrees  closely  with  previously  calculated  figures. 

A.  R.  P. 

Photochemistry  of  the  Halogens.  Action  of  Light  on  the 
Reactions  of  Iodine  or  Bromine  with  Potassium  Oxalate. 

A.  Berthoud  and  H.  Bellenot  (J.  Chim.  phys,,  1924,  21,  308 — 
350).  The  reaction  of  iodine  with  potassium  oxalate  (K2C204+l2= 
2KI+2C02)  has  been  investigated,  the  course  of  the  reaction  being 
determined  by  titration  of  the  unchanged  iodine.  In  the  dark,  the 
velocity  of  the  reaction  is  proportional  to  the  concentrations  of  the 
oxalate  and  of  the  iodine,  and  inversely  proportional  to  the  con¬ 
centration  of  potassium  iodide.  The  temperature  coefficient  of  the 
velocity  constant  in  the  dark  (kt+10  :  kt)  is  4-36  for  the  range  69'5° 
to  78°,  the  high  value  being  partly  due  to  the  increasing  dissociation 
of  the  complexes  I3'  as  the  temperature  rises.  The  reaction  is  due 
entirely  to  the  I2  molecules  and  not  to  the  complexes.  The  reaction 
is  accelerated  by  light  of  all  visible  wave-lengths  and  does  not  follow 
the  law  of  Grotthus.  In  the  case  of  red  light  where  the  absorption 
is  weak,  the  velocity  of  the  reaction  is  proportional  (1)  to  the  con¬ 
centration  of  oxalate,  (2)  to  the  square  root  of  the  concentration  of 
iodine,  (3)  to  the  square  root  of  the  intensity  of  the  incident  light, 
and  (4)  inversely  proportional  to  the  concentration  of  potassium 
iodide.  In  blue  light  where  the  absorption  is  almost  total,  (I),  (3), 
and  (4)  still  apply,  but  the  velocity  in  this  case  is  inversely  pro¬ 
portional  to  the  square  root  of  the  concentration  of  iodine.  A 
complicated  explanation  of  these  facts  is  possible  if  it  is  assumed  that 
the  light  activates  only  the  I2  molecules,  causing  these  to  split  up  into 
atoms  which  may  either  react  with  the  oxalate,  recombine  to  form 
I2  molecules,  or  combine  with  T  ions  to  form  complexes  according  to 
the  scheme  21+1'  — >  I3'.  The  temperature  coefficient  of  the  reaction 
in  light  is  3*18  for  the  range  25—40°;  if  account  is  taken  of  the 
vol.  oxxvm.  ii.  6 
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increased  dissociation  of  the  complexes  as  the  temperature  rises, 
the  coefficient  becomes  2-90,  which  is  still  a  very  high  value. 

In  the  dark,  the  reaction  with  bromine  is  similar  to  that  with 
iodine,  the  temperature  coefficient  being  5-99  for  the  range  0 — 11-5°. 
The  reaction  is  accelerated  only  by  light  of  shorter  wave-length  than 
green,  and  the  velocity  is  again  proportional  to  the  concentration  of 
oxalate  and  to  the  square  root  of  the  intensity  of  the  light.  The 
concentration  of  potassium  bromide,  however,  has  little  effect, 
indicating  that  the  light  activates  the  complexes  Br3'  and  Br3K',  as 
well  as  the  Br2  molecules.  In  dilute  solutions  of  bromine  in  which 
the  absorption  is  wreak,  the  velocity  of  the  reaction  is  again  pro¬ 
portional  to  the  square  root  of  the  concentration  of  bromine,  but  in 
concentrated  solutions  in  which  the  absorption  is  complete  the 
velocity  is  independent  of  the  bromine  concentration.  If  traces  of 
ammonium  salts  are  present,  a  period  of  induction  occurs  until  the 
ammonium  ions  are  destroyed.  The  temperature  coefficient  is 
again  high,  2-04  for  the  range  0 — 15°.  W.  H.-R. 

Influence  of  Aqueous  Vapour  Pressure  and  Wave-length 
on  the  Photochemical  Formation  of  Hydrogen  Chloride. 

A.  Coehn  and  G.  Jung  (Z.  physikal.  Chem.,  1924, 110,  705 — 724). — 
Mixtures  of  hydrogen  and  chlorine  containing  water  vapour  equiva¬ 
lent  to  10-7  mm.  of  mercury  exhibit  no  photochemical  combination 
on  exposure  to  rays  of  the  visible  spectrum.  On  raising  the  water 
content  to  the  equivalent  of  10-5  mm.  mercury,  an  88%  yield  of 
hydrogen  chloride  is  obtained.  Perfectly  dry  gaseous  mixtures  on 
exposure  to  the  short  ultra-violet  rays,  X>300 /i/a,  react  quantita¬ 
tively  in  a  few  minutes.  The  maximum  wave-length  producing 
the  photochemical  combination  of  moist  gaseous  mixtures  is  found 
to  be  540 fjLfi.  J.  S.  C. 

Example  of  Photochemical  Reaction-coupling  (COCl2-fH2) 
and  the  Photochemical  Decomposition  of  Formaldehyde. 

G.  Bredig  and  A.  von  Goldberger  (Z.  physikal.  Chem.,  1924, 110, 
521 — 546). — Exposure  of  mixtures  of  carbonyl  chloride  and  hydrogen 
to  ultra-violet  light  results  in  the  97  %  decomposition  of  the  carbonyl 
chloride  according  to  the  scheme  COCl2 — >CO-fCl2,  followed  by 
Cl2-j-H2 — >-2HCl.  In  the  absence  of  hydrogen,  the  equilibrium 
mixture  under  similar  conditions  contains  about  4%  of  carbon 
monoxide  and  chlorine.  It  was  hoped  to  obtain  formaldehyde 
according  to  the  scheme  C0C12+2H2 — ^CH20+2HC1.  At  10°, 
minute  traces  of  this  substance  wrere  obtained  and  none  at  all  at  80°. 
The  walls  of  the  reaction  vessel  were  observed  to  be  coated  with  a 
white  to  brown  deposit.  The  photolysis  of  pure  gaseous  formalde¬ 
hyde  was  therefore  studied  at  80°  and  195°.  Carbon  monoxide  and 
hydrogen  were  the  chief  decomposition  products.  Small  amounts 
of  methane  and  carbon  dioxide  were  observed  and  at  the  higher 
temperature  a  sugary  substance  was  formed  on  the  walls.  The 
decomposition  cannot  apparently  be  represented  by  any  simple 
stoicheiometric  expression.  At  80°,  the  decomposition  follows  the 
unimolecular  law  but  at  195°,  and  for  high  concentrations  of  vapour, 
all  light  is  absorbed  and  the  rate  of  reaction  is  independent  of 
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concentration.  The  failure  to  obtain  formaldehyde  from  carbonyl 
chloride  is  explained  on  the  assumption  that  on  formation  it  under¬ 
goes  a  polymerisation  to  solid  products  and  also  suffers  a  photo¬ 
chemical  decomposition.  J.  S.  C. 

Quantity  of  Ultra-violet  Light  Energy  required  to  render 
developable  a  Grain  of  Photographic  Silver  Bromide.  P.  S. 

Helmick  ( J .  Opt.  Soc.  Amer.,  1924,  9,  521 — 540). — For  2537  A.,  the 
average  quanta  per  grain  is  731  ±14,  for  2653  A.  514±11 ;  for  3131  A. 
510±16,  for  3650  A.  555±13.  Thus  small  energies  are  more 
efficient  in  producing  developable  grains  than  large  energies.  Deter¬ 
minations  are  made  of  the  absorption  of  the  silver  bromide  and  the 
gelatin  in  an  ordinary  photographic  emulsion.  C.  W.  B. 

Photographic  Blackening  Curve.  W.  Meidinger  (Z.  physilcal. 
Chem.,  1924,  114,  89 — 113). — The  dependence  of  the  velocity  of 
development  on  the  concentration  of  the  components  of  a  “  metol  ” 
developer  has  been  studied  and  the  law  of  mass  action  thereby 
demonstrated.  Addition  of  bromide  ion  retards  development  up  to 
a  limiting  value,  from  which  it  is  inferred  that  development  is  a 
surface  reaction  and  that  the  grains  adsorb  bromide  ion  which  forms 
a  protection  against  the  developer.  Addition  of  iodide  ion  eventually 
stops  development,  whilst  chloride  ion  is  without  effect.  The 
relation  between  constitution  and  developing  properties  is  discussed 
for  the  hydroxy-benzenes  and  -naphthalenes.  It  is  shown  that  in 
a  developer  the  hydroxyl  groups  must  be  arranged  so  as  to  allow 
the  quinone  structure  to  be  formed  on  oxidation.  Blackening 
increases  with  duration  of  development  up  to  a  limiting  value.  In 
making  these  last  measurements  a  correction  for  fog  is  applied. 
The  results  obtained  by  “  physical  ”  development  are  discussed  and 
compared  with  the  ordinary  process.  The  action  of  a-rays  is 
approximately  proportional  to  the  mass  of  the  silver  bromide  in  the 
plate  layer. 

In  an  examination  of  three  types  of  plate  (Agfa  “  Spezial,”  “  Re- 
produktion,”  and  “  Diapositiv  ”)  the  covering  power  of  the 
emulsions  was  determined.  For  the  same  emulsion,  the  same 
degree  of  blackening  corresponds  with  a  constant  separation  of 
silver  irrespective  of  the  times  of  development  and  exposure. 
Grain  size  alone  is  not  a  criterion  of  sensitiveness,  which  may  be 
altered  considerably  in  the  same  plate  by  treatment  with  acids  and 
alkalis.  The  blackening  curve  for  the  “  Spezial  ”  and  “  Repro- 
duktion  ”  plates  was  determined  by  grain  counting  and  titration 
and  the  light  absorption  is  interpreted  in  terms  of  the  quantum 
theory.  N.  H.  H. 

Latent  Photographic  Image.  I.  Relation  between  Light 
Frequency  and  Number  of  Developable  Centres.  F.  C.  Toy 

(Phil.  Mag.,  1924,  [vi],  48,  947 — 961). — By  applying  the  laws  of 
reflection  and  absorption  to  the  case  of  a  “  single  layer  ”  photo¬ 
graphic  plate,  the  relative  quantities  of  light  energy,  of  different 
frequencies,  absorbed  by  the  grains  when  equal  intensities  of  each 
are  incident,  are  calculated ;  hence  the  number  of  quanta  absorbed 
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is  determined.  It  is  shown  experimentally  that,  except  at  low 
exposure,  the  relative  number  of  developable  centres  produced  by 
different  frequencies  is  equal  to  the  relative  number  of  quanta 
absorbed.  It  is  suggested  that  the  departure  from  this  equality 
at  low  exposures  is  due  to  the  fact  that  the  development  does  not 
then  give  a  true  record  of  the  extent  of  the  light  action. 

C.  W.  B. 

Action  of  Ultra-violet  Light  on  41  Dye  and  Textile  Fibre  ” 
Systems.  P.  Heermann  ( Chem.-Ztg .,  1924,  48,  813 — 814, 
834 — 835). — It  is  proposed  to  classify  “  dye  and  textile  fibre  ” 
systems  into  four  classes  according  to  their  susceptibility  to  light 
of  various  wave-lengths.  The  behaviour  has  been  examined  with 
reference  to  sunlight  transmitted  through  glass  (3500 — 30000 A), 
direct  sunlight  (3000 — 40000 A)  and  ultra-violet  light  such  as  that 
obtained  by  means  of  a  mercury  vapour  lamp  (1800 — 6000 A). 
These  classes,  termed  “  micro-,”  “  macro-,”  “  homo-,”  and  “  meso- 
tropic  ”  are,  respectively,  most  susceptible  to  light  of  short  wave¬ 
length,  long  wave-length,  all  wave-lengths,  and  to  the  ultra-violet 
light  present  in  sunlight.  The  majority  of  synthetic  organic  dyes 
are  included  in  the  “  microtropic  ”  class.  The  action  of  ultra¬ 
violet  light  on  textile  materials  such  as  cotton,  artificial  silks,  linen, 
jute,  wool,  and  silk  is  closely  related  to  the  fading  of  dyed  materials. 
The  action  of  sunlight  and  weathering  cannot,  however,  be  satis¬ 
factorily  determined  by  means  of  artificial  sources  of  illumination. 
[Cf.  B.,  1925,  68.]  A.  J.  H. 

Chemical  Combination  of  Helium.  E.  H.  Boomer  ( Nature , 
1925,  115,  16;  cf.  Manley,  this  vol.,  ii,  57). — Mixtures  of  helium 
with  mercury,  iodine,  sulphur,  and  phosphorus  vapours  have  been 
examined  under  the  influence  of  electron  bombardment  and  in  the 
presence  of  surfaces  cooled  by  liquid  air.  The  helium  disappears 
much  more  quickly  than  under  the  ordinary  conditions  in  a  discharge 
tube.  Solid  substances,  believed  to  be  compounds  of  helium,  were 
obtained  which  suddenly  liberate  the  original  amount  of  helium 
when  warmed  to  —70°  in  the  cases  of  mercury  and  iodine,  and 
—  125°  in  the  cases  of  sulphur  and  phosphorus.  A.  A.  E. 

Compounds  of  Gold  with  Nitrogen.  E.  Raschig  ( Schwefel -  u. 
Stickstoffstudien,  1924,  46 — 49;  from  Ckem.  Zentr.,  1924,  ii,  18; 
cf.  Weitz,  A.,  1915,  ii,  39). — Explosive  gold  (“  knallgold  ”)  is  held  by 
the  author  to  be  a  mixture  of  gold  amidine,  NIEAu*NH2,  and  gold 
iminochloride,  NHIAuCl.  G.  W.  R. 

Isomorphous  Relations  between  Beryllium  and  Magnesium 
Compounds.  F.  Zambonini  and  G.  Carobbi  ( Atti  R.  Accad. 
Lined ,  1924,  [v],  33,  ii,  218 — 222). — Magnesium  lanthanum  nitrate, 
Mg3La2(N03)12,24H20,  forms,  with  the  corresponding  beryllium 
lanthanum  compound,  mixed  crystals  containing  as  much  as  about 
19%  of  the  latter.  In  their  simple  compounds,  however,  berylhum 
and  magnesium  appear  to  be  isomorphogenous  only  in  special  cases. 
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Such  slight  tendency  towards  isomorphism  is  in  accord  with  the 
different  atomic  structures  proposed  for  these  two  metals  by  Bohr. 

T.  H.  P. 

Reduction  of  Magnesium  Sulphate.  W.  Althammer  (Kali, 

1924,  18,  112 — 114;  from  Chem.  Zentr.,  1924,  ii,  165). — Magnesium 
sulphate  is  quantitatively  reduced  when  heated  with  an  equivalent 
amount  of  carbon  at  750°.  About  40%  of  the  sulphur  is  obtained 
in  the  free  state.  Even  with  a  fivefold  excess  of  carbon  no  mag¬ 
nesium  sulphide  is  obtained  but  simply  an  increase  in  the  yield 
of  free  sulphur.  The  primary  reaction  is  according  to  the  equation 
MgS04+C=Mg0-j-S02+C0.  The  production  of  sulphur  follows 
the  reversible  secondary  reactions  :  2C0+S02=S+2C02  and 

C02+C=2CQ.  Illuminating  gas,  hydrogen,  carbon  dioxide,  benz¬ 
ene  vapour,  acetylene,  and  producer  gases  all  reduce  magnesium 
sulphate  at  650 — 700°.  The  effect  of  producer  gases  depends 
principally  on  their  hydrogen  content.  In  the  case  of  reduction 
with  hydrogen,  over  70%  of  the  sulphur  present  is  obtained  in 
the  free  state.  G.  W.  R. 

Crystal  Structure  of  Mercuric  Sulphide.  II.  N.  H. 

Kolkmeijer,  J.  M.  Bijvoet,  and  A.  Karssen  ( Rec .  trav.  chim., 
1924,  43,  894 — 896;  cf.  ibid.,  677). — The  agreement  between  the 
Debye-Scherrer  photographs  of  cubic  (black)  and  trigonal  (red) 
mercuric  sulphides  is  due  to  identity  in  the  dimensions  of  the  octa¬ 
hedral  and  basal  planes  respectively.  Neither  p'  mercuric  sulphide 
nor  any  other  modification  described  by  Allen  and  Crenshaw  is 
distinct  from  the  black  and  the  red  forms.  W.  E.  E. 

Double  Nitrates  of  Metals  of  the  Cerium  Group  with 
Copper  and  with  Cadmium.  G.  Carobbi  (Atti  R.  Accad. 
Lincei,  1924,  [v],  33,  ii,  246 — 250). — Lanthanum  copper  nitrate, 
2La(N03)3,3Cu(N03)2,24iI20,  forms  hygroscopic,  pale  blue,  trigonal 
crystals,  dw  2*227,  which  are  melted  in  their  water  of  crystallisation 
by  the  heat  of  the  hand,  and  form  mixed  crystals  with  the  analogous 
lanthanum  magnesium  nitrate.  Cerium  copper  nitrate, 
2Ce(N03)3,3Cu(N03)2,24H20, 
forms  highly  deliquescent,  pale  blue  crystals,  d10  2*237. 

T.  H.  P. 

Allotropy  of  Germanium  Dioxide.  J.  H.  Muller  and  H.  R. 
Blank  (J.  Amer.  Chem.  Soc.,  1924,  46,  2358 — 2367). — An  allotropic 
form  of  germanium  dioxide,  quantitatively  insoluble  in  boiling 
water  and  stable  towards  acids  (e.  g.,  hydrofluoric)  and  alkalis,  is 
prepared  by  heating  at  200 — 1100°  for  4  hours  the  oxide  obtained 
by  the  evaporation  of  an  aqueous  solution  of  the  oxide.  The 
maximum  yield  under  these  conditions,  and  probably  also  the 
maximum  velocity  of  transition,  occurs  when  the  heating  is  carried 
out  at  380°.  This  insoluble  variety,  which  must  be  the  stable 
modification  at  the  ordinary  temperature,  is  reconverted  into  the 
soluble  form  by  fusion.  The  yields  obtained  by  heating  the  soluble 
oxide  at  280°  increase  with  duration  of  heating  up  to  a  maximum 
conversion  of  about  15% ;  this  probably  indicates  the  presence  of 
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a  second  soluble  allotropic  form  in  the  soluble  oxide  obtained  by 
evaporation.  The  m.  p.  of  any  variety  is  between  1090°  and  1100°. 
The  oxide  may  be  purified  from  sulphates  by  ignition  above  950° 
for  about  36  hours ;  chlorides  are  removed  by  repeatedly  moistening 
the  oxide  with  water,  evaporating,  and  igniting  at  950°  (cf. 
Nichols,  A.,  1923,  ii,  571).  S.  K.  T. 

Pharmacological  Properties  of  Tin  Hydride  and  Ger¬ 
manium  Hydride.  F.  Paneth  and  G.  Joachimoglu. — (See  i,  197.) 

New  Oxides  of  Nitrogen.  F.  Raschig  ( Schwefel -  u.  Stick- 
stoffstudien ,  1924,  20 — 33;  from  Chem.  Zentr.,  1924,  ii,  17 — 18; 
cf.  A.,  1914,  ii,  39). — When  nitrogen  is  burnt  in  the  high-tension 
flame  arc  or  when  ammonia  is  burnt  with  a  platinum  catalyst  at  low 
red  heat,  nitrogen  isodioxide,  N— 0— 0  is  the  primary  product. 
This  is  in  contradiction  to  the  assumption  that  nitric  oxide  is  the 
only  oxide  of  nitrogen  stable  at  high  temperatures.  The  lighter 
colour  which  is  observed  when  nitrogen  peroxide  is  passed  through 
a  hot  tube  is  not  to  be  attributed  to  decomposition  into  nitric  oxide 
and  oxygen  but  to  the  formation  of  the  lighter  coloured  nitrogen 
isodioxide.  G.  W.  R. 

Reactions  between  Nitrous  and  Sulphurous  Acids.  F. 

Raschig  ( Schwefel -  u.  Stickstoffstudien,  1924,  1 — 19;  from  Chem. 
Zentr.,  1924,  ii,  16 — 17 ;  cf.  A.,  1907,  ii,  23,  700). — The  reactions 
of  sulphites  and  hyposulphites  can  be  explained  on  the  assumption 
that  they  are  differently  constituted.  For  the  sodium  salts,  the 
q  accompanying  formula  are  given.  The 

_ n _  _  _  fact  that  normal  sulphites  do  not  react 

J\a  h  Na  H  ONa  -^rp-h  nitrites  is  explained  by  steric  hind- 
/ \  ranee ,  owing  to  the  central  position  of  the 

^  ^  ^  sulphur  atom.  The  reactions  of  nitrites 

and  nitrous  acid  with  sulphites  and  sulphurous  acid  are  discussed 
from  this  point  of  view.  The  different  reactions  are  best  explained 
by  assuming  for  nitrous  acid  the  formula  N(OH)3.  By  successive 
replacement  of  the  hydroxyl  groups  by  sulphonic  acid  groups, 
dihydroxylaminesulphonic  acid,  hydroxylaminedisulphonic  acid, 
and  nitrilosulphonic  acid  are  formed.  In  the  presence  of  an  in¬ 
different  acid,  nitrososulphonic  acid  tends  to  form  with  nitrous  acid, 
nitrosisulphonic  acid,  0.’N(0H)’S03H,  with  liberation  of  nitric 
oxide.  This  acid  is  stable  in  sulphuric  acid  solution.  It  is  also 
formed  by  reduction  of  nitrosulphonic  acid  by  copper  or  mercury 
in  sulphuric  acid  solution.  It  yields  nitric  oxide  and  sulphuric 
acid  on  decomposition.  Nitrosulphonic  acid  is  decomposed  accord¬ 
ing  to  the  equation  0IN*S03H-f  H20=N0H+H2S04.  The  hypo- 
nitrous  acid  thus  formed  rapidly  decomposes,  yielding  nitrous  oxide 
and  water.  G.  W.  R. 

Monochloroamine.  F.  Raschig  [Schwefel-  u.  Stickstoff¬ 
studien,  1924,  50 — 78;  from  Chem.  Zentr.,  1924,  ii,  162 — 163; 
cf.  A.,  1909,  ii,  232;  Marckwald  and  Wille,  A.,  1923,  ii,  558). — 
In  the  reaction  whereby  monochloroamine  is  formed  from  sodium 
hypochlorite  and  aqueous  ammonia,  ammonium  hypochlorite  is 
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not  produced.  Monochloroamine  may  be  distilled  in  a  vacuum 
without  decomposition  from  the  products  of  the  above  reaction 
in  the  presence  of  50%  zinc  chloride  solution.  Concentrated 
aqueous  solutions  of  monochloroamine  on  being  kept  at  low  tem¬ 
peratures  deposit  yellow  crystals  which  appear  to  be  chlorine 
hydrate.  Monochloroamine  is  decomposed  by  strong  ammonia 
solution,  yielding  ammonium  chloride  and  nitrogen.  In  the  presence 
of  strong  alkalis,  hydrazine  is  produced  according  to  the  equation 
NH2a+NH3+Na0H=N2H4+NaCl+H20.  The  yield  of  hydr¬ 
azine  is  increased  by  the  presence  of  formaldehyde,  sugars,  gum, 
or  gelatin.  The  chlorine  of  monochloroamine  may  be  replaced  by 
the  sulphonic  acid  group,  using  sodium  sulphite.  With  sodium 
hydrogen  sulphite,  however,  sulphonation  does  not  take  place  even 
in  the  presence  of  sodium  hydroxide.  In  the  reaction  between 
sodium  hydroxide  and  monochloroamine,  it  is  probable  that  some 
tri-imide,  N3H3,  is  formed.  G.  W.  R. 

Composition  of  Nitrogen  Iodide.  F.  Raschig  ( Schwefel -  u. 
SticJcstoffstudien,  1924,  34 — 45 ;  from  Chem.  Zentr.,  1924,  ii,  18).' — 
The  precipitate  obtained  by  the  reaction  of  potassium  iodide  solution 
with  aqueous  ammonia,  which  has  the  composition  NH3,NI3,  when 
washed  with  water  yields  ammonia  and  nitrogen  iodide.  The 
original  precipitate  on  being  dried  loses  half  its  ammonia,  yielding 
the  explosive  compound,  NHI2,  considered  by  the  author  to  be  a 
molecular  compound  of  2  mols.  of  nitrogen  iodide  and  1  mol.  of 
ammonia.  The  ammonia-nitrogen  iodide  compound  reacts  with 
sodium  hydroxide  according  to  the  following  equations  :  (i)  NH3,NI3 
+4Na0H=NH3+3NaI+2H20-}-NaN02;  (ii)  NH3,NI3+3NaOH 
— N2 + 3 Na I  -f-  3 H2 0 .  With  sodium  sulphite  the  following  reaction 
takes  place  :  NH3,NI3+3Na2S03-f  3H20=2NH3-f  3Hl4-3Na2S04. 
The  precipitate  obtained  by  the  action  of  potassium  iodide  on 
chloroamine  solution  in  the  presence  of  ammonium  chloride  is 
similar  to  that  obtained  from  the  action  of  iodine  on  aqueous 
ammonia.  G.  W.  R. 

Ozone  from  Flames.  H.  von  Waetenbueg  {Z.  physikal. 
Chem.,  1924,  110,  285 — 290;  cf.  Riesenfeld  and  Beja,  A.,  1924, 
ii,  470). — Manchot’s  criticism  (A.,  1924,  ii,  543)  of  the  author’s 
assumption  that  the  formation  of  ozone  in  flames  containing 
oxygen  and  hydrogen  is  preceded  by  the  formation  of  hydrogen 
peroxide  and  its  decomposition  into  water  and  oxygen  atoms  (A., 
1921,  ii,  107)  is  considered.  Oxygen  atoms  are  certainly  present 
in  such  flames  and  these  in  some  way  form  ozone,  since  Riesenfeld 
(A.,  1924,  ii,  470)  has  shown  that  the  quantities  of  ozone  are  far 
too  large  to  be  explained  on  the  assumption  of  thermal  formation 
from  oxygen.  Atomic  oxygen  may  result  from  some  partial  re¬ 
action  following  a  primary  addition  of  molecules,  or  by  means  of 
molecular  collisions  whereby  translational  energy  is  converted 
into  chemical  energy.  The  question  of  an  electron  effect  in  the 
absence  of  an  accelerating  electric  field  is  also  discussed. 

J.  S.  C. 
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Formation  of  Ozone  and  Hydrogen  Peroxide  in  the  Oxy- 
hydrogen  Flame.  E.  H.  Rjesenfeld  (Z.  physikal.  Chem.,  1924, 
110,  801 — 807). — Dry  mixtures  of  hydrogen  and  oxygen  have  been 
burned  at  the  end  of  a  silica  tube  0-2 — 0-4  mm.  in  diameter,  and 
the  gases  immediately  cooled,  the  amounts  of  ozone  and  hydrogen 
peroxide  formed  being  determined.  The  small  dimensions  of  the 
flame  permit  a  much  more  efficient  cooling  than  was  obtained  by 
other  investigators,  the  amounts  of  ozone  and  hydrogen  peroxide 
being  consequently  much  greater.  The  ratio  [03]/[H202]  is  found 
to  decrease  as  the  hydrogen  content  of  the  burning  gases  increases, 
becoming  zero  when  a  gas  mixture  of  the  composition  H2!0  is 
attained.  With  mixtures  richer  in  hydrogen  much  more  hydrogen 
peroxide  is  obtained  and  it  therefore  seems  unlikely  that  this 
latter  substance  is  to  be  regarded  as  the  precursor  of  ozone.  A 
more  plausible  hypothesis  is  that  ozone  is  produced  by  collisions 
between  ionic  or  atomic  oxygen  and  molecular  oxygen  and  that 
the  presence  of  hydrogen  peroxide  is  due  to  collisions  between 
oxygen  ions  or  atoms  and  hydrogen  molecules.  J.  S.  C. 

Reduction  of  Sulphuric  Acid  to  Hydrogen  Sulphide.  A. 

Vila  ( Compt .  rend.,  1924,  179,  1163 — 1165). — When  sulphuric  acid 
vapour  mixed  with  hydrogen  is  passed  over  silica  heated  at  700 — 
900°  quantitative  reduction  to  hydrogen  sulphide  takes  place. 

H.  T. 

Formation  and  Decomposition  of  Polythionates.  F. 

Foerster  (Z.  anorg.  Chem.,  1924,  139,  246 — 260), — Criticism  of 
Josephy’s  work  (A.,  1924,  ii,  470)  in  the  light  of  previous  work 
by  the  author  (cf.  A.,  1923,  ii,  23)  and  others.  S.  K.  T. 

Reaction  between  Arsenious  Anhydride  and  Chlorine.  L. 

Cambi  [with  P.  M.  Voltolin]  ( Giorn .  Chim.  Ind.  Appl.,  1924,  6, 
527 — 532). — The  experimental  results  show  that  the  products  of 
the  interaction  of  chlorine  and  arsenious  anhydride  in  presence  of 
water  represent  the  resultant  of  the  two  reversible  reactions, 
AsC134-C12-(-(2-5+?i)H20  Z^0-5As2O5,/iH2O+5HC1  ;  and  0-5As2O3 
-f-3HCl  7^  AsCl3-(-l-5H20.  The  final  result  corresponds  with  the 
former  equation  when  the  proportion  of  water  present  is  high 
and  approximately  with  the  latter  when  little  water  is  used,  liquid 
trichloride  being  formed  in  this  case.  Application  of  the  reaction 
to  the  preparation  of  calcium  and  lead  arsenates  is  considered. 
[Cf.  B.,  1925,  97.]  T.  H.  P. 

Reaction  between  Ferrous  Salts  and  Cuprous  Salts.  R.  C. 

Wells  ( Amer .  J.  Sci.,  1924,  8,  428 — 433). — In  the  reduction  of 
cuprous  salts  with  ferrous  hydroxide  the  main  reaction  corresponds 
with  the  equation,  3Fe0+2CuCl=2Cu-|-Fe203-]-FeCl2,  especially 
when  cuprous  chloride  is  present  in  excess.  With  decrease  of  the 
latter,  the  reaction  is  :  4FeO-|-2CuCl— 2Cu-|-Fe304-j-FeCl2.  In¬ 
vestigation  of  the  effect  of  the  hydrogen-ion  concentration  shows 
that  the  reaction  Cu’-j-Fe"  ^iCu+Fe’"  results  in  the  separation 
of  copper  at  ^H>5-0.  H.  T. 
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Ruthenium  Oxides.  L.  Wohler,  P.  Balz,  and  L.  Metz 
(Z.  anorg.  Chem.,  1924,  139,  205 — 219). — The  methods  previously 
proposed  for  the  preparation  of  ruthenium  pentahydroxide  are 
shown  to  be  erroneous.  Debray  and  Joly’s  method  (A.,  1888, 
559,  920)  yields  the  tetrahydroxide ;  reduction  of  the  tetroxide 
and  of  potassium  ruthenate  with  alcohol  gives  the  dioxide  mixed 
with  an  explosive  organic  compound  of  ruthenium ;  Remy’s 
method  (A.,  1923,  ii,  329)  gives  the  sesquioxide  mixed  with  more 
or  less  dioxide.  Pure  ruthenium  dioxide  may  be  prepared  by 
heating  ruthenium  sesquichloride,  Ru2C13,  at  600 — 700°  in  oxygen; 
the  sesquichloride  is  obtained  by  the  action  of  chlorine  on  finely 
divided  ruthenium  at  400 — 600°,  or  by  the  reduction  of  sodium 
ruthenium  chloride,  Na2RuCl5,  at  400°  in  hydrogen.  Hydrogen 
peroxide  solution  reduces  ruthenium  tetroxide  solution,  and  oxidises 
ruthenium  trihydroxide  to  the  tetrahydroxide,  which  when  heated 
( <  800°)  in  a  vacuum  yields  the  pure  dioxide.  Treatment  of  potass¬ 
ium  ruthenate  with  carbon  dioxide  or  nitric  acid  gives  a  mixture 
of  ruthenium  tetroxide  and  tetrahydroxide.  Ruthenium  is  the 
most  easily  oxidised  of  the  noble  metals ;  the  vapour  pressure  of 
the  dioxide  is  15  mm.  at  1000°,  decomposition  into  metal  and 
tetroxide  taking  place  at  higher  temperatures.  Ruthenium  tri¬ 
hydroxide  loses  oxygen  and  water  when  placed  in  a  vacuum; 
when  carefully  dehydrated  in  carbon  dioxide  it  yields  a  mixture 
of  dioxide  and  metal.  The  monoxide  is  not  formed  by  the  direct 
oxidation  of  the  metal,  nor  by  the  reduction  of  the  tetroxide  in 
hydrogen.  S.  K.  T. 

Compounds  of  Carbon  Monoxide  with  Ruthenium  Salts. 

W.  Manchot  and  J.  Konig  ( Ber .,  1924,  57,  [B],  2130 — 2133). — 
Ruthenium  tri-iodide  is  converted  smoothly  by  carbon  monoxide 
at  240 — 250°  into  the  compound,  RuI2(CO)2,  in  which  the  carbon 
monoxide  is  retained  with  remarkable  firmness.  Ruthenium  tri¬ 
bromide  is  less  readily  transformed  at  270 — 290°  into  the  sub¬ 
stance,  RuBr2(CO)2,  whereas  the  corresponding  chloro  compound  is 
formed  only  slowly  and  incompletely  from  ruthenium  trichloride 
at  270°.  Aqueous  or  alcoholic  solutions  of  ruthenium  trichloride 
or  tribromide  absorb  carbon  monoxide  slowly. 

The  facilitation  of  the  chlorination  of  ruthenium  at  360 — 440° 
by  the  presence  of  carbon  monoxide  depends  on  the  formation 
of  the  compound  just  described  and  its  decomposition  with  the 
production  of  finely-divided  ruthenium.  H.  W. 

Ozone.  G.  M.  Schwab  ( Z .  physiJcal.  Chem.,  1924,  110,  599 — 
625). — A  convenient  form  of  apparatus  for  the  preparation  of  pure 
ozonised  oxygen  by  the  customary  silent  discharge  method  is 
described.  The  gas  so  obtained  contains  about  15%  of  ozone. 
On  cooling  by  means  of  liquid  air  two  liquid  phases  result,  the  upper 
light  blue  layer  being  a  saturated  solution  of  ozone  in  oxygen  and 
the  lower  dark  blue  layer  a  saturated  solution  of  oxygen  in  ozone. 
At  —183°  the  latter  phase  contains  70%  of  ozone,  and  on  fraction¬ 
ation  pure  ozone  is  obtained.  The  critical  solution  temperature 
is  -158°, 
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The  mean  value  for  the  molecular  weight  by  volumetric  methods 
(determination  of  iodine  liberated  from  potassium  iodide  in  presence 
of  boric  acid)  is  49-1  and  the  value  given  by  the  Dumas  vapour 
density  method  47-9.  The  following  physical  constants  have  been 
determined:  b.  p.  —112-3°,  m.  p.  —251-4°,  critical  temperature 
— 5°,  critical  density  0-54,  critical  volume  89-4  c.c./mol.,  d-183 
1-71  iO -05.  The  expansion  between  —192°  and  —80°  is  given  by 
v2,=0*512+0-000456T+0-0000039772,  T  being  the  absolute  temper¬ 
ature.  The  calculated  critical  pressure  is  67  atm.  The  question  of 
the  structure  of  ozone  is  discussed  and  it  is  shown  that  the  most 
probable  formula  is  O—O—O.  [Cf.  Riesenfeld  and  Schwab,  A., 
1922,  ii,  761.]  J.  S.  C. 

Formation  of  Nitric  Oxide  by  purely  Electrical  Means. 

G.  M.  Schwab  and  S.  Loeb  ( Z .  physical.  Chem.,  1924,  114,  23 — 
43). — An  apparatus  is  described  in  which  nitrogen  and  oxygen 
are  made  to  react  at  6  mm.  pressure  in  a  cold  direct  current  dis¬ 
charge  with  an  oxide  cathode.  The  velocity  of  formation  of  nitric 
oxide  is  constant  for  nitrogen  percentages  of  20  to  80,  outside  which 
limits  it  falls  towards  zero.  The  velocity  of  decomposition  depends 
on  the  form  of  discharge  but  in  an  unreproducible  manner.  Inter¬ 
preted  kinetically,  the  results  show  that  the  optical  absorption 
law  can  be  closely  applied  to  the  activation  of  a  component  without 
regard  to  the  energy  distribution  in  the  discharge.  It  is  concluded 
that  the  greater  part  of  the  energy  taken  from  the  oxygen  serves 
to  activate  the  nitrogen  by  impact  of  the  oxygen  ions  on  the 
nitrogen  molecules,  whilst  the  energy  absorbed  by  the  latter  for 
which  the  absorption  law  applies  is,  under  the  experimental  con¬ 
ditions,  only  a  small  part  of  the  current  energy,  which  is  mainly 
lost  by  reflection  from  the  electrodes.  N.  H.  H. 

Test  of  the  Efficiency  of  a  Stirring  Contrivance.  W.  A. 

Roth  ( Z .  physikal.  Chem.,  1924,  110,  57 — 59). — The  efficiency  of  a 
stirring  device  may  be  determined  by  embedding  a  little  coloured 
salt  ( e.g .,  potassium  permanganate)  in  sodium  sulphate  which  is 
introduced  into  the  agitated  liquid,  the  time  necessary  for  the 
solution  to  assume  a  homogeneous  tint  being  noted.  Quantitative 
determinations  may  be  carried  out  by  measurement  of  the  electrical 
conductivity  in  various  parts  of  the  solution  or  by  titration  of  small 
samples  with  oxalic  acid.  Alternatively,  the  permanganate  may 
be  enclosed  in  silver  gauze  or  “  cellon  ”  paper.  J.  S.  C. 

Trustworthy  Shaking  Machine.  A.  G.  Milligan  (J.  Chem. 
Soc.,  1924,  125,  2674 — 2675). — The  bottle  carrier  is  supported  on 
four  springy  laths  of  straight -grained  ash  allowing  a  limited 
horizontal  displacement  and  exerting  a  strong  restoring  force  at 
the  end  of  each  stroke,  and  thus  very  little  power  is  needed  and 
the  danger  of  stoppage  at  a  dead  point  eliminated.  J.  W.  B. 

Apparatus  for  Physical  Chemistry  Laboratories.  O. 

Scarpa  ( Gazzetta ,  1924,  54,  876 — 887). — Descriptions  are  given  of 
apparatus  for  measuring  coefficients  of  diffusion  in  liquids  and 
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surface  tension  of  liquids,  and  of  a  tonometer  for  measuring  dis¬ 
sociation  pressures  and  the  depression  of  the  vapour  pressures  of 
liquids.  T.  H.  P. 

Modifications  in  Laboratory  Apparatus.  T.  S.  Patterson 
(J.  Soc.  Ghem.  Ind.,  1924,  43,  281 — 283t). — The  following  apparatus 
is  described  and  figured  :  (a)  A  water  condenser  which  can  be 
suspended  in  the  neck  of  a  flask  and  containing  a  centre  tube  down 
which  additions  may  be  made  to  the  contents  of  the  flask  during 
a  reaction.  ( b )  A  simple  extractor  working  at  the  b.  p.  of  the 
solvent,  and  less  fragile  than  the  Soxhlet  type,  (c)  A  simple  pressure 
equaliser.  ( d )  A  device  for  absorbing  fumes,  consisting  of  a 
modified  calcium  chloride  tower  packed  with  pumice ;  a  suitable 
absorbent,  contained  in  a  dropping  funnel  at  the  top,  is  allowed 
to  trickle  down  the  tower,  (e)  A  simplified  vacuum  distillation 
receiver  of  the  rotating  type.  (/)  A  test-tube  stand  with  a  wedge- 
shaped  base,  enabling  moisture  from  the  tubes  to  drain  away  rapidly. 
A  large  number  of  holes  in  the  die  of  a  sodium-wire  press  hastens 
the  preparation  of  sodium-wire.  S.  K.  T. 

Apparatus  for  the  Accurate  Determination  of  Solubilities. 

E.  Cohen,  W.  A.  T.  de  Meester,  and  A.  L.  T.  Moesveld  ( Z . 
physikal.  Ghem.,  1924,  112,  150 — 155). — An  apparatus  is  described 
and  figured  which  is  similar  to  one  previously  used  (cf.  A.,  1923, 
ii,  386),  but  suitable  for  determinations  carried  out  at  normal 
pressure  and  higher  temperatures.  The  solubilities  of  thallium 
sulphate  at  30°,  40°,  and  60°  and  of  silver  nitrate  at  30°  have  been 
determined  by  this  method.  The  former  values  are  within  about 
0*2%  of  those  of  Berkeley  (A.,  1904,  ii,  648),  but  the  solubility  of 
silver  nitrate  is  73-82  g.  per  100  g.  of  solution,  compared  with  73 
obtained  by  Schreinemakers  and  de  Baat  (Arch.  Neerland.,  1910, 
[ii],  15,  415).  L.  E.  G. 

Calorimeter  for  the  Electrical  Adiabatic  Determination  of 
Heats  of  Solution.  E.  Cohen,  A.  L.  T.  Moesveld,  and  W.  D. 
Helderman  ( Z .  physikal.  Ghem.,  1924,  112,  141 — 149). — An 
improved  form  of  an  apparatus  previously  used  (A.,  1920,  ii,  584) 
is  described  and  figured ;  it  has  given  results  reproducible  to  within 
about  0-3%.  The  method  of  employing  it  where  a  negative  heat 
of  solution  occurs  is  explained.  Three  determinations  of  the 
molecular  heat  of  solution  of  ammonium  nitrate  gave  the  values 
— 3579,  — 3583,  and  — 3589  cal.,  respectively.  L.  F.  G. 

Apparatus  for  the  Catalytic  Dehydrogenation  of  Alcohols. 

S.  G.  Willimott  ( Analyst ,  1925,  50,  13 — 16). — The  usual  laboratory 
methods  for  preparing  aliphatic  aldehydes  were  found  unsatisfactory, 
never  giving  yields  of  more  than,  e.g.,  20%  of  the  theoretical  quantity 
for  propaldehyde,  but  by  dehydrogenating  the  alcohol,  using  an 
improved  form  of  Neave’s  apparatus  (A.,  1909,  ii,  835),  an  average 
yield  of  30%  was  obtained  in  this  case.  The  alcohol  vapour  is 
passed  at  a  controlled  speed  through  a  pre-heater  into  the  dehydro¬ 
genation  tube  (at  300°)  containing  the  copper  catalyst;  for  small 
operations  copper-bronze  may  be  used.  D.  G.  H. 
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Theories  of  Strong  Electrolytes  and  their  History.  J.  J. 

van  Laar  (Z.  anorg.  Chem.,  1924, 139, 108 — 134). — A  mathematical 
paper  in  which  Debye’s  theory  (cf.  A.,  1923,  ii,  459,  617,  724,  827) 
is  correlated  with  the  Rudolphi-van’t  Hoff  laws  (cf .  Archives  Teyler, 
1900,  [ii],  7,  1).  S.  K.  T. 
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Constitution  of  the  Silicates.  Chlorites.  V.  Iskyul 
{Private  Pub.,  Petrograd,  1917). — Analyses  of  the  following  minerals 
are  given,  together  with  data  regarding  the  solubility  of  the  silica 
in  acid  and  alkali,  and  considerations  of  constitution  :  forsterite, 
olivine,  glinkite,  enstatite,  bronzite,  anthophyllite,  actinolite, 
serpentine,  chrysotile,  antigorite,  melanite,  and  pyrope  garnet, 
clinochlore,  leuchtenbergite,  penninite,  rhodochrome,  tabergite, 
corundophyllite,  and  prochlorite.  Olivines  are  classed  as  ortho¬ 
silicates;  on  ignition,  the  reactions,  (a)  Fe2Si04+0=Fe203-f-Si02 ; 
(6)  Mg2Si04+ Si02=2MgSi03,  occur.  The  solubility  of  amphibole 
silica  is  twice  as  great  as  that  of  pyroxene  silica.  Experiments 
with  serpentine  indicate  the  occurrence  of  the  reaction,  H4Mg3Si209= 
2H20+Mg2Si04-|-MgSi03.  The  serpentines  are  classed  as  meta¬ 
silicates.  The  experiments  support  Vernadsky’s  theory  that  the 
chlorites  are  salts,  and  complex  compounds  of  these  salts,  of  the 
acids  of  the  formula  Al2Sim+202m-„+7(0H)2„. 

Chemical  Abstracts. 

Composition  of  Melilite.  A.  N.  Winchell  ( Amer .  J.  Sci., 
1924,  8,  375 — 384). — It  is  suggested  that  all  minerals  of  the  melilite 
group  conform  to  the  general  type  R607  (R  including  silicon),  the 
dominant  members  being  gehlenite  (Ca2Al2Si07)  and  akermanite 
(Ca2MgSi207).  In  substituted  members,  Fe"  replaces  part  of  the 
magnesium  and  Fe'’'  part  of  the  aluminium.  Alkalis  present 
may  be  assigned  either  to  Na2Si307  or  NaAl3Si07.  Contrary  to 
the  views  of  Buddington  and  Schaller,  grossularite  and  andradite 
are  not  miscible  with  melilites.  Excess  of  silica  may  exist  in  the 
interatomic  spaces  of  the  molecules.  This  increases  the  density 
but  has  little  effect  on  the  index  of  refraction.  H.  T. 

Sincosite,  a  New  Vanadium  Mineral.  W.  T.  Schaller 
{Amer.  J.  Sci.,  1924,  [v],  8,  462 — 480). — A  new  vanadium  mineral, 
sincosite,  from  Sincos  (Peru),  is  described.  It  probably  belongs  to 
the  uranite  group ;  its  chemical  composition  is  V204,Ca0,P205,xH20 
{x=-A  or  5).  Traces  of  selenium  are  also  present.  It  occurs  as 
small,  brittle,  green  crystals  ( d  2-84),  which  closely  resemble  crystals 
of  torbernite  in  shape,  habit,  and  optical  properties.  Most  of  the 
crystals  are  uniaxial,  but  some  are  biaxial ;  nearly  all  become 
biaxial  on  keeping,  this  form  probably  corresponding  with  a  lower 
hydrate.  They  revert  to  the  uniaxial  form  when  stored  in  a 
desiccator  over  dilute  sulphuric  acid.  S.  K.  T. 


MINEBAI/OGICAL  CHEMISTRY. 


ii.  153 


Analysis  of  the  New  Germanium-Gallium  Mineral 
Germanite.  F.  W.  Kriesel  ( Chem.-Ztg .,  1924,  48,  961 — 963). — 
The  finely-ground  mineral  is  dissolved  in  a  mixture  of  nitric  and 
sulphuric  acids  and  the  solution  is  evaporated  until  the  former 
is  expelled ;  hydrochloric  acid  is  added  and  the  germanium  distilled 
off  as  tetrachloride  while  a  current  of  chlorine  is  passed  through 
the  apparatus.  The  distillate  is  treated  with  hydrogen  sulphide, 
the  germanium  sulphide  dissolved  in  ammonium  sulphide,  repre¬ 
cipitated  by  the  addition  of  sulphuric  acid,  collected,  washed  with 
dilute  acid,  dried,  and  ignited ;  the  oxide  residue  is  reoxidised  with 
nitric  acid  and  heated  repeatedly  with  ammonia  until  of  constant 
weight.  Arsenic  is  removed  from  the  residue  in  the  distillation 
flask  by  a  second  distillation  in  the  presence  of  a  stream  of  sulphur 
dioxide  and  the  remaining  liquid  is  used  for  the  determination  of 
lead,  copper,  iron,  and  zinc.  A  second  but  much  larger  portion 
of  the  mineral  is  dissolved  as  before  and  the  solution  is  repeatedly 
evaporated  with  hydrochloric  acid  to  remove  germanium,  then 
electrolysed  to  remove  copper  and  arsenic,  and  finally  evaporated 
with  nitric  and  sulphuric  acids  to  dryness.  Iron,  aluminium,  and 
gallium  are  precipitated  in  the  aqueous  solution  of  this  residue  by 
the  basic  acetate  process,  cadmium,  cobalt,  nickel,  manganese, 
magnesium,  and  calcium  being  determined  in  the  filtrate.  The 
iron  precipitate  is  dissolved  in  dilute  sulphuric  acid,  the  solution 
reduced  with  hydrogen  sulphide,  the  excess  of  which  is  boiled  off, 
and,  after  neutralisation  with  sodium  carbonate,  the  gallium  is 
precipitated  by  boiling  with  cuprous  oxide.  The  precipitate  is 
dissolved  in  nitric  acid,  the  copper  removed  with  hydrogen  sulphide, 
and  the  gallium  separated  from  aluminium  by  addition  of  sodium 
acetate  and  arsenite  followed  by  saturation  of  the  solution  with 
hydrogen  sulphide.  The  gallium-arsenic  sulphide  precipitate  is 
dissolved  in  nitric  acid,  which  is  removed  by  evaporation  with 
hydrochloric  acid  and  the  arsenic  is  precipitated  as  sulphide, 
the  gallium  being  recovered  from  the  filtrate  by  addition  of  ammonia. 
For  the  determination  of  molybdenum,  a  third  portion  is  dissolved 
in  nitric  acid,  the  solution  filtered,  treated  with  ferric  nitrate, 
neutralised  with  sodium  carbonate,  diluted  considerably,  and  boiled, 
the  precipitate  of  basic  iron  salts  dissolved  in  hydrochloric  acid,  and 
the  molybdenum  precipitated  as  sulphide,  which  is  dissolved  in 
ammonium  sulphide,  reprecipitated,  and  subsequently  dissolved 
in  nitric  acid.  The  solution  is  evaporated  with  hydrochloric  acid 
and  sulphur  dioxide  to  expel  arsenic  and  the  molybdenum  eventually 
precipitated  as  lead  molybdate.  Tungsten  trioxide,  silica,  titanium 
dioxide,  and  barium  sulphate  are  determined  in  the  material 
insoluble  in  aqua  regia.  An  analysis  of  a  clean  specimen  of  germanite 
by  the  above  process  gave  .the  following  (percentage)  figures  : 
Cu,  45-39;  Pb,  0-66;  Zn,  2-58;  Fe,  4-56;  Ge,  8-70;  S,  30-65; 
As,  4-13;  Ga,  0-76;  Si02,  0-23;  W03,  0-18;  TiOa,  0-004;  Mo, 
1-282;  Mn,  0-02;  Ni,  0-001;  Co,  0-013;  Cd,  0-07;  CaO,  0-12; 
MgO,  0-055;  C,  0-136;  Ag  and  Au,  0-005.  The  mineral  occurs 
fairly  intimately  mixed  with  tetrahedrite,  which  itself  contains 
0-14%  Ge.  A.  R.  P. 
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Multiple  Gas  Analysis  Apparatus.  M.  N.  J.  Dirken  (J. 
Scientific  Instruments,  1924,  2,  55 — 60). — The  ordinary  apparatus 
is  modified  so  that  the  rate  of  working  is  doubled  whilst  the  same 
accuracy  is  attained.  The  absorption  vessel,  which  is  an  improved 
Shipley  and  Henderson  type,  can  be  readily  detached  from  the 
burette  and  placed  in  a  shaking  machine  while  another  is  put  in 
its  place.  By  this  means  four  or  five  sets  of  absorption  vessels 
may  be  used  in  rotation.  A  new  sampling  tube  containing  no 
stopcocks  and  a  new  method  of  collecting  and  transferring  gas 
samples  are  described.  S.  K.  T. 

Hasmoglobinometer.  K.  Burker. — (See  i,  177.) 

Economic  Anode  for  Rapid  Electro-analysis.  A.  Lassieur 
(Bull.  Soc.  chim.,  1924,  [iv],  35,  1530 — 1532). — The  anode  described 
by  Bertiaux  (A.,  1924,  ii,  695)  is  criticised  partly  on  account  of  the 
inferior  deposits  obtained,  especially  with  antimony,  zinc,  and 
lead,  on  the  perforated  foil,  but  mainly  on  account  of  the  cost  of 
the  heavy  platinum-iridium  foil  and  of  the  possibility  of  errors 
introduced  by  the  use  of  silver  supports.  The  latter  source  of  error 
may  be  eliminated  by  substituting  special  steel  for  the  silver.  A 
more  economic  rotating  anode  is  described  in  which  a  thin  platinum 
wire  is  attached  to  a  suitable  glass  agitator.  This  anode  cannot 
be  used  for  the  analysis  of  brasses  and  bronzes  containing  lead  in 
which  the  lead  is  deposited  on  the  anode  as  lead  peroxide,  but  the 
conditions  have  now  been  determined  for  the  successive  deposition 
of  copper  and  lead  in  the  metallic  state.  Anodes  with  large  surfaces 
and  oxidising  powers  are  not  always  advantageous  in  electro¬ 
analysis.  R.  B. 

Automatic  Gas  Analysis.  L.  Lowenstein  (Z.  physikal. 
Chem.,  1924, 110, 799 — 800). — A  method  is  described  for  the  accurate 
determination  of  small  quantities  of  hydrogen,  methane,  etc.,  in 
presence  of  a  large  excess  of  oxygen  (or  vice  versa),  in  which  the 
gases,  after  passing  through  a  combustion  chamber,  enter  a  hair 
hygrometer,  the  alterations  in  the  length  of  the  fibre  being  an 
indication  of  the  water  content  (i.e.,  of  the  hydrogen  or  oxygen 
content  of  the  original  gas).  J.  S.  C. 

Gasometric  Determinations  by  Combustion  with  Copper 

Oxide.  I.  J.  Sveda  (Chem.  News,  1925,  130,  1 — 5). — Hydrogen 
and  carbon  monoxide  are  completely  burnt  to  water  and  carbon 
dioxide,  respectively,  whilst  methane  remains  unchanged  when 
brought  into  contact  with  copper  oxide  at  280 — 290°.  In  order 
to  analyse  a  mixture  of  these  gases  confined  over  mercury  in  a 
eudiometer,  a  miniature  platinum-wound  electric  furnace  containing 
a  mixture  of  3  parts  of  cupric  oxide  and  1  part  of  ceric  oxide  is 
introduced  into  the  gas  and  the  temperature  adjusted  by  a  pre- 
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determined  external  resistance  to  280 — 290°.  A  slight  error  is 
introduced  into  the  analysis  by  the  adsorption  of  a  certain  amount 
of  carbon  dioxide  by  the  furnace,  but  the  volume  after  combustion 
of  pure  carbon  monoxide  is  practically  the  same  as  before.  The 
furnace  is  made  by  winding  a  few  turns  of  platinum  wire,  0*16  mm. 
thick,  around  a  narrow  porous  crucible  made  of  Marquardt  paste, 
covering  the  wire  with  a  further  quantity  of  the  paste,  packing 
the  crucible  with  the  oxide  mixture,  and  drying  by  heating  it  to 
redness.  After  use,  the  cupric  oxide  may  be  regenerated  by  heating 
the  furnace  at  a  red  heat  in  air.  A.  R.  P. 

Determination  of  the  Hydrogen-ion  Concentration  of  the 
Soil.  (1)  W.  R.  G.  Atkins.  (2)  R.  M.  Barnette,  D.  J.  Hissink, 
and  J.  van  der  Spek. — (See  i,  220.) 

Acid-Base  Titrations  and  Equilibria  of  Weak  Bases  and 
Acids.  L.  J.  Harris  (Nature,  1925,  115,  119 — 120). — By  deter¬ 
mining  the  volume  of  standard  alkali  or  acid  required  to  titrate 
a  solute  over  a  given  pH  range  or  to  a  given  pa  end-point,  sub¬ 
stances  with  feebly  acidic  or  basic  properties  can  be  determined 
to  an  accuracy  of  the  same  order  as  that  of  an  ordinary  acid-base 
titration.  It  is  possible  to  resolve  a  compound  titration  curve 
into  its  components  and  determine  a  number  of  acids  and  bases 
or  ampholytes  present  simultaneously  in  a  mixture,  even  when 
partial  overlapping  occurs.  The  method  has  been  applied  to 
determinations  of  proteins  in  solution,  to  determinations  of  mole¬ 
cular  weights  and  dissociation  constants,  and  to  the  detection  of 
chemical  changes.  For  glycine  and  arginine,  accurate  values  of 
a  in  the  equation  [H*]  =  a[free  HC1]  have  been  calculated. 

A.  A.  E. 

Use  of  Aminosulphonic  Acid  as  a  Standard  in  Volumetric 
Analysis.  L.  Herboth  (Arch.  Pharm.,  1924,  262,  517 — 519). — 
Aminosulphonic  acid  is  easily  prepared  (cf.  Hofmann,  “  Lehrbuch 
der  anorg.  Chemie,”  4th  ed.,  1922, 174)  by  saturating  a  concentrated 
solution  of  hydroxy lamine  hydrochloride  with  sulphur  dioxide. 
The  crystals  (decomp.  205°)  are  anhydrous  and  quite  stable  in  air. 
The  compound  yields  ammonia  when  treated  with  sodium  hydroxide 
and  its  barium  and  mercurous  salts  are  sparingly  soluble.  It  can 
be  satisfactorily  used  as  a  standard  in  alkalimetry  in  either  0-1 A- 
or  0-01A-solution,  with  dimethylaminoazobenzene,  methyl-red, 
phenolphthalein,  or  rosolic  acid  as  indicator.  W.  A.  S. 

Conductivity  of  Water.  F.  Bordas  and  F.  Totjplain  (Ann. 
Falsif.,  1924,  17,  516 — 524). — The  conductivity  of  a  water  affords 
the  best  physical  test  of  its  composition.  The  presence  of  even 
small  numbers  of  hydrogen  and  hydroxyl  ions  allow  of  the  passage 
of  a  current,  and  dissolved  gases,  particularly  carbon  dioxide, 
appreciably  increase  the  conductivity.  If,  however,  as  much  as 
300  mg.  of  a  salt  per  litre  is  present  the  effect  of  the  dissolved  gas 
disappears.  D.  G.  H. 
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Determination  of  Water  in  Mixtures  of  Ether,  Alcohol,  and 
Water.  R.  K.  Newman  (J.  Soc.  Chem.  Ind.,  1924,  43,  285 — 287t). 
— A  measured  volume  of  the  mixture  is  boiled  and  the  vapour 
passed  over  calcium  carbide  and  then  through  concentrated  sulph¬ 
uric  acid.  The  acetylene  formed  from  the  water  is  collected  in 
a  Schiff  nitrometer  over  potassium  hydroxide  solution  and  measured. 
The  other  constituents  are  retained  by  the  acid.  The  apparatus 
is  swept  out  with  a  stream  of  carbon  dioxide,  which  is  also  used  to 
remove  any  acetylene  dissolved  in  the  acid.  From  the  results  of 
experiments  made  by  this  method,  it  is  concluded  that  ether  dried 
over  sodium  for  six  months  still  contains  0T4%  by  weight  of  water. 

S.  K.  T. 

Determination  of  Minute  Quantities  of  Iodine  in  Bio¬ 
logical  Material.  F.  C.  Kelly  and  A.  D.  Husband. — (See  i,  183.) 

Use  of  Iodic  Acid  and  Potassium  Hydrogen  Carbonate  for 
the  Preparation  of  Standard  Solutions.  M.  Ruszkowski 
( Eoczniki  Farmacji,  1924,  2,  108 — 109;  from  Chem.  Zentr.,  1924, 
ii,  215). — For  the  volumetric  determination  of  thiosulphate  the 
author  recommends  the  use  of  iodic  acid.  The  iodic  acid  is  allowed 
to  react  with  potassium  iodide  solution  and  the  iodine  thus  liberated 
is  titrated  with  the  thiosulphate  solution.  G.  W.  R. 

Determination  of  Oxygen  in  Organic  Compounds.  II. 

H.  ter  Meulen  (liec.  trav.  chim.,  1924,  43,  899 — 904). — Modific¬ 
ations  of  the  catalytic  hydrogenation  method  of  determining  oxygen 
(A.,  1922,  ii,  717)  are  described,  which  render  it  applicable  to  organic 
compounds  containing  one  or  more  of  the  elements  nitrogen,  sulphur, 
and  halogens.  W.  E.  E. 

Rapid  Determination  of  Sulphur.  F.  Kuhl  (Z.  anal.  Chem., 
1924,  65,  185 — 186). — The  sulphur  is  dissolved  in  a  known  volume 
of  hot  standard  sodium  hydroxide  solution,  and,  after  cooling, 
is  oxidised  to  sodium  sulphate  by  addition  of  hydrogen  peroxide; 
the  excess  of  alkali  is  then  titrated  with  standard  hydrochloric 
acid.  S.  K.  T. 

Detection  of  Sulphur  Dioxide,  Nitrogen  Dioxide,  and  some 
Acids.  E.  Eegriwe  (Z.  anal.  Chem.,  1924,  65,  182 — 185). — 
Well-known  qualitative  reactions  are  modified  so  as  to  increase 
their  sensitivity.  Sulphur  dioxide  is  detected  by  lowering  into 
the  gas  a  rod  thinly  coated  with  a  layer  of  moist  zinc  nitroprusside 
which  has  been  rendered  transparent  by  exposure  to  ammonia 
(test  for  ammonia).  The  coating  turns  rose  to  deep  red,  according 
as  the  concentration  of  sulphur  dioxide  is  small  or  large.  If  the 
rose-coloured  layer  is  allowed  to  dry,  it  becomes  white  and  the 
change  is  then  more  readily  observed.  Nitrogen  dioxide  is  detected 
by  holding  in  the  gas  a  drop  of  1%  aqueous  benzidine  hydrochloride 
solution  on  a  glass  rod  and  then  adding  it  to  a  drop  of  0-04% 
aqueous  (3-naphthol  solution.  A  red  colour  develops  which  changes 
to  rose-  or  dark  red-violet  on  addition  of  ammonia.  A  drop  of 
20%  aqueous  ammonium  molybdate  solution  held  in  silicon  tetra- 
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fluoride  on  a  piece  of  paper  turns  yellow,  first  on  the  edges,  then 
throughout,  in  the  absence  of  hydrogen  sulphide.  Tests,  based  on 
this  reaction,  are  described  for  silicates  and  fluorides.  S.  K.  T. 

Colorimetric  Determination  of  Ammonia  in  Urine.  A.  P. 
Okr. — (See  i,  184.) 

Determination  of  Silica  in  Plant  Material.  D.  R.  Nanji 
and  W.  S.  Shaw. — (See  i,  214.) 

Colorimetric  Determination  of  the  Inorganic  Phosphorus 

of  Serum.  R.  Essinger  and  P.  Gyorgy. — (See  i,  178.) 

Colorimetric  Determination  of  Phosphorus.  C.  Rimington. 
— (See  i,  183.) 

Sources  of  Error  in  the  Determination  of  Phosphoric 
Acid  by  the  Molybdate-Magnesia  Method.  J.  M.  McCan  bless 
and  J.  Q.  Burton  ( Ind .  Eng r.  Chern.,  1924,  16,  1267 — 1270). — 
Discrepancies  in  the  gravimetric  analysis  of  materials  with  a  high 
phosphoric  acid  content  ( e.g .,  superphosphates  with  45 — 50%  of 
phosphoric  acid)  are  avoided  by  carefully  testing  the  neutrality 
of  the  ammonia  solution  of  the  yellow  precipitate  prior  to  adding 
the  magnesia  mixture.  A  solution  which  is  neutral  to  litmus 
gives  correct  results,  an  excess  of  acid  giving  high,  and  an  excess 
of  ammonia  low  results.  If  the  solution  is  neutral  or  slightly 
alkaline  before  adding  the  magnesia,  the  precipitate  remains  white 
after  strong  ignition  and  contains  only  faint  traces  of  molybdenum, 
but  when  hydrochloric  acid  is  in  excess  the  ignited  precipitate  is 
blue  and  contains  an  appreciable  amount  of  molybdenum  oxide. 
The  origin  of  the  latter  is  discussed,  and  exact  details  are  given  for 
carrying  out  the  analysis.  W.  T.  K.  B. 

Determination  of  Small  Quantities  of  Arsenic  and  its 
occurrence  in  Urine  and  in  Fish.  H.  E.  Cox  ( Analyst ,  1925, 
50,  3 — 13). — Preliminary  digestion  of  the  organic  material  is  best 
carried  out  by  the  Swedish  method,  where  sulphuric  and  nitric 
acids  are  added  in  such  a  way  as  to  preclude  the  formation  of  any 
large  quantities  of  carbon  which  may  retain  or  adsorb  arsenic. 
Subsequent  determination  may  be  by  Ramberg’s  process  when  not 
less  than  0-01  mg.  of  arsenic  is  present.  All  traces  of  nitrous  acid 
must  first  be  removed,  ammonium  oxalate  is  then  added,  and  the 
mixture  boiled  to  expel  sulphuric  acid  fumes.  Hydrochloric  acid, 
ferrous  sulphate,  and  potassium  bromide  are  then  added  before 
distilling  into  water,  with  subsequent  titration  of  the  distillate  with 
potassium  bromate  solution.  For  quantities  of  arsenic  less  than 
0-01  mg.  the  Marsh-Berzelius  method  is  more  trustworthy.  Normal 
urine  was  found  to  contain  up  to  0-58  mg.  of  arsenic  per  litre,  and 
fish,  especially  plaice,  up  to  3  parts  per  million.  D.  G.  H. 

Distillation  of  Arsenious,  Antimonious,  and  Stannic 
Chlorides.  K.  Rohre  (. Z .  anal.  Chem.,  1924,  65,  109—128).— 
The  distillation  of  arsenious  chloride  from  solutions  strongly  acid 
with  hydrochloric  acid  is  accelerated  by  the  addition  of  calcium 
or  aluminium  chloride,  but  zinc,  copper,  and  cadmium  chlorides 
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have  little  effect.  Phosphoric  and  sulphuric  acids,  whilst  accelerat¬ 
ing  the  volatilisation  of  the  arsenic,  tend  to  retain  part  as  sulphate 
or  phosphate.  The  most  favourable  procedure  for  the  distillation 
of  arsenious  chloride  solutions  which  do  not  contain  antimony 
consists  in  slowly  heating  the  solution  containing  calcium  chloride 
and  much  hydrochloric  acid  at  130°,  cooling  somewhat,  adding 
more  hydrochloric  acid,  and  again  distilling  up  to  130°.  If  antimony 
is  present,  the  distillation  is  effected  at  water-bath  temperature 
while  a  current  of  carbon  dioxide  is  passed  through  the  apparatus 
for  2  hours.  Quinquevalent  arsenic  is  most  satisfactorily  reduced 
by  means  of  pyrogallol  previously  to  distillation.  Antimonious 
chloride  may  be  distilled  from  solutions  containing  much  sulphuric 
acid  provided  that  hydrobromic  acid  is  slowly  dropped  into  the 
flask  during  the  distillation,  which  is  conducted  at  180°.  Stannic 
chloride  may  also  be  distilled  under  these  conditions.  A.  It.  P. 

Electrical  Determination  of  Soil  Alkali.  A.  F.  Joseph, 
F.  J.  Martin,  and  J.  S.  Hancock. — (See  i,  222.) 

Iodometric  Micro  Determination  of  Sodium.  M.  Balint 
( Biochem .  Z.,  1924,  150,  424 — 443). — The  sodium  is  precipitated  by 
the  addition  of  an  alkaline  solution  of  potassium  pyroantimonate, 
centrifuged  in  the  presence  of  20%  alcohol,  and  washed  with  50% 
alcohol.  It  is  then  treated  with  2%  potassium  iodide  solution  and 
the  liberated  iodine  is  titrated.  Serum  is  first  ashed  (cf.  Balint 
and  Petow,  A.,  1924,  ii,  500 ;  Kramer  and  Tisdall,  A.,  1921,  ii,  463). 

J.  P. 

Determination  of  Sodium  in  Serum.  B.  Kramer  and 
I.  Gittleman. — (See  i,  180.) 

Separation  of  Small  Quantities  of  Calcium  from  Large 
Amounts  of  Magnesium.  V.  Rodt  and  E.  Kindscher  ( Chem .- 
Ztg.,  1924,  48,  953 — 954,  964 — 965). — Details  are  given  of  a  critical 
study  of  the  oxalate  and  sulphate  methods  of  separating  calcium 
from  magnesium.  In  the  former  method,  the  calcium  may  fail 
entirely  to  precipitate  under  any  conditions  when  its  actual  amount 
is  small  and  a  preponderating  quantity  of  magnesium  is  present, 
the  precipitate  obtained  consisting  entirely  of  magnesium  oxalate. 
Precipitation  of  calcium  sulphate  by  addition  of  alcohol  to  a  solution 
of  the  mixed  sulphates,  evaporation  to  dryness  of  a  solution  of  the 
mixed  chlorides  with  sulphuric  acid  followed  by  an  alcohol  extrac¬ 
tion,  and  digestion  of  the  dried  chlorides  with  sodium  sulphate 
solution  containing  alcohol  all  gave  very  low  figures.  The  best 
results  (1  to  5%  low)-  were  obtained  by  evaporating  the  chloride 
solution  to  dryness  with  just  sufficient  dilute  sulphuric  acid  or  lithium 
sulphate  to  convert  the  calcium  present  into  sulphate  and  extract¬ 
ing  the  moistened  residue  with  methyl  alcohol  containing  10%  of 
ethyl  alcohol.  The  residual  calcium  sulphate  is  dissolved  in  dilute 
hydrochloric  acid  and  converted  to  oxalate  in  the  usual  way.  [Cf. 
B.,  Mar.]  A.  It.  P. 

Simplification  in  the  Detection  of  Certain  Cations.  P. 

Saccardi  ( Annali  Chim.  AppL,  1924,  14,  303 — 305). — Separation 
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of  copper  from  cadmium  in  qualitative  analysis  may  be  effected 
by  taking  advantage  of  the  fact  that  the  electrolytic  solution 
tension  of  iron  is  intermediate  between  those  of  copper  and  cadmium, 
tne  former,  but  not  the  latter,  being  displaced  from  its  salt  solu¬ 
tions  by  iron.  The  blue  ammoniacal  solution  remaining  after 
removal  of  the  bismuth  is  rendered  acid  with  hydrochloric  acid  and 
then  shaken  with  iron  filings,  the  copper  being  deposited  in  a  few 
minutes ;  without  removal  of  the  filings,  hydrogen  sulphide  is 
passed  into  the  liquid  and  precipitates  the  cadmium. 

To  separate  tin  from  antimony,  the  mixed  sulphides  are  dissolved 
in  hydrochloric  acid  and  the  solution  is  treated  with  a  little  mag¬ 
nesium  and  divided  into  two  parts.  (1)  If  tin  is  present,  addition 
of  mercuric  chloride  solution  causes  the  formation  of  a  brown  or 
white  precipitate  of  mercurous  chloride  and  metallic  mercury; 
another  method  of  detecting  tin  consists  in  rendering  the  solution 
strongly  acid  with  concentrated  hydrochloric  acid  and  boiling  it 
with  a  trace  of  arsenious  anhydride,  brownish-black  arsenic  being 
precipitated.  (2)  With  excess  of  chlorine  water,  antimony  is 
precipitated  as  the  pentoxide.  T.  H.  P. 

Separation  of  Cadmium  from  Zinc  by  Means  of  Hydrogen 
Sulphide.  G.  Luff  (Z.  anal.  Chem.,  1924,  65,  97 — 109). — 
Ammonium  sulphate  assists,  whilst  ammonium  chloride  retards, 
the  precipitation  of  cadmium  and  zinc  as  sulphides  from  acid 
solutions.  For  the  separation  of  cadmium  from  zinc  by  this  pro¬ 
cedure,  a  minimum  amount  (7  to  8  c.c.)  of  strong  hydrochloric 
acid  ( d  1*18)  or  sulphuric  acid  ( d  1-836)  per  100  c.c.  of  solution  is 
necessary ;  cleaner  separations  are  effected  if  the  solution  contains 
ammonium  sulphate  and  is  saturated  with  hydrogen  sulphide  at 
80°  and  then  somewhat  diluted  with  cold  water.  Under  these 
conditions,  the  cadmium  sulphide  is  precipitated  in  the  form  of 
orange-red,  microscopic,  six-sided  tablets  and  rosettes.  Cadmium 
sulphide  is  usually  converted  into  sulphate  for  weighing,  but  it 
may  also  be  converted  into  cadmium  diammonium  ferrocyanide, 
which  is  dried  at  110°  and  weighed.  The  salt  forms  hexagonal 
prisms  insoluble  in  dilute  ammonia  and  is  obtained  by  precipitation 
of  a  warm  ammoniacal  solution  of  cadmium  and  ammonium,  chlorides 
with  potassium  ferrocyanide.  [Cf.  B.,  Mar.)  A.  R.  P. 

Electrolytic  Separation  of  Copper,  Antimony,  and  Bismuth 
from  Lead.  A.  Lassieur  ( Compt .  rend.,  1924,  179,  632 — 634). — 
Under  the  conditions  recommended  by  Schoch  and  Brown  (A., 
1916,  ii,  578),  the  lead  deposit  is  too  heavy  owing  to  the  presence 
of  hydroxide.  This  may  be  obviated  by  working  with  a  solution 
containing  15 — 20%  of  concentrated  hydrochloric  acid,  using  an 
auxiliary  potential  of  440  millivolts,  or  preferably  with  a  2-5% 
solution  of  hydrofluoric  acid  and  400  millivolts.  In  presence  of 
lead,  bismuth  may  be  quantitatively  deposited  in  presence  of  nitric 
acid  and  hydroxylamine  hydrochloride  with  an  auxiliary  potential 
of  200 — 240  millivolts.  The  separation  of  lead  from  copper  presents 
little  difficulty;  antimony,  when  present  in  the  quinquevalent 
condition,  furnishes  a  good  deposit  in  presence  of  hydrochloric 
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acid,  but,  from  its  tervalent  compounds,  adherence  is  usually  poor. 
The  auxiliary  potential  needed  for  antimony  is  240  millivolts ; 
deposition  of  lead  does  not  begin  below  350  millivolts  and  is,  in 
presence  of  antimony,  satisfactory  only  when  the  concentration 
of  lead  is  less  than  0-2  g.  per  100  c.c.  H.  J.  E. 

Conversion  of  Cupric  into  Cuprous  Sulphide  by  Heating  in 
a  Current  of  Hydrogen.  F.  L.  Hahn  (Z.  anal .  Chem.,  1924,  65, 
134 — 137). — Polemical.  The  temperature  range  for  the  conver¬ 
sion  of  cupric  sulphide  into  cuprous  sulphide  by  heating  in  hydrogen 
is  at  most  only  60°,  and  correct  results  cannot  be  obtained  by  the 
method  recommended  by  Wilke-Dorfurt  (A.,  1924,  ii,  785).  Good 
results  are  obtained  only  when  a  mixture  of  hydrogen  and  hydrogen 
sulphide  is  employed  and  the  cuprous  sulphide  cooled  in  an  atmo¬ 
sphere  of  carbon  dioxide  containing  methyl  alcohol  vapour  (cf. 
Hahn,  A.,  1917,  ii,  543).  A.  R.  P. 

Determination  of  Small  Quantities  of  Copper  in  Tissues. 

A.  N.  Currie. — (See  i,  183.) 

Oxidimetric  Determination  of  Manganese  in  Hydrofluoric 
Acid  Solution.  II.  J.  Holltjta  and  J.  Obrist  ( Monatsh .,  1924, 
44,  209 — 218;  cf.  A.,  1921,  ii,  522). — Some  important  differences 
between  the  authors’  method  ( loc .  cit.)  and  that  of  Metzger  and  Marrs 
(A.,  1912,  ii,  94 ;  1913,  ii,  344)  are  pointed  out.  The  method  is 
shown  to  be  trustworthy  in  the  presence  of  large  or  small  quantities 
of  most  of  the  important  metals  with  the  exception  of  calcium, 
aluminium,  chromium,  and  bismuth.  Copper  must  be  in  the  cupric 
form,  whilst  antimony  retards  the  reaction  considerably.  The 
presence  of  arsenate  ions  accelerates  it,  and  it  is  thought  possible 
that  under  suitable  conditions  arsenic  may  be  substituted  for 
hydrofluoric  acid.  Magnesium  in  larger  amounts  causes  the  form¬ 
ation  of  a  white  precipitate  and  lengthens  the  reaction  period 
somewhat.  The  presence  of  bismuth  disturbs  owing  to  separation 
of  basic  salts  at  the  low  acidity  required  by  the  method.  Aluminium 
in  small  quantities  may  be  present,  but  not  calcium.  Less  per¬ 
manganate  is  required  as  the  quantity  of  calcium  increases,  the 
probable  cause  being  the  formation  of  a  double  fluoride  of  calcium 
and  manganese  as  well  as  adsorption  effects,  especially  when  large 
amounts  of  calcium  are  present.  The  colour  of  the  chromium  ions 
hinders  a  correct  spectroscopic  determination  of  the  end-point 
under  the  conditions  prescribed.  Attempts  to  substitute  hydro- 
fluosilicic,  phosphoric,  or  arsenic  acid  for  hydrofluoric  did  not  show 
promising  results.  Methods  of  modifying  the  reaction  by  making 
it  the  basis  of  electrometric  and  potentiometric  processes  are  sug¬ 
gested  (cf.  Muller  and  Wahle,  A.,  1923,  ii,  881).  A.  C. 

Determination  of  Manganese.  G.  Bertrand. — (See  i,  223.) 

Determination  of  Iron  in  Small  Quantities  of  Biological 
Substances.  M.  M.  Murray. — (See  i,  183.) 

Analysis  of  Germanite.  F.  W.  Kriesel. — (See  ii,  153.) 

Determination  of  Bismuth.  W.  Autenrieth  and  A.  Meyer. 
—(See  i,  182.) 
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Bromometric  Determinations.  W.  Manchot  and  F.  Ober- 
hatjser  (Z.  anorg.  Chem .,  1924,  139,  40 — 50). — Ferrous  iron  in 
solution  is  determined  by  adding  standard  hypobromite  solution, 
acidifying,  adding  excess  of  arsenious  acid  solution,  and  titrating 
back  with  bromine  (or  bromate)  after  adding  phosphoric  acid. 
Nitrites  are  oxidised  to  nitrates  with  a  known  excess  of  bromine 
in  presence  of  sodium  hydrogen  carbonate,  a  reaction  which  is 
complete  in  5  minutes.  Excess  of  alkali  arsenite  is  added  and 
titrated  back  with  bromine  after  acidification.  Cobalt  may  be 
determined  similarly  after  precipitation  as  potassium  cobalti- 
ni trite.  Tin  is  oxidised  in  hydrochloric  acid  solution  with  bromine, 
and  hydrogen  peroxide  with  hypobromous  acid,  the  added  reagent 
being  titrated  back  in  the  usual  manner.  Carbamide  is  deter¬ 
mined  in  the  same  way  as  ammonia,  but  the  hypobromite  mixture 
is  allowed  to  react  for  10 — 15  minutes.  Sulphurous  acid,  hydrogen 
sulphide,  and  thiosulphates  are  now  determined  by  allowing  the 
solution  to  flow  under  the  surface  of  a  hypobromite  solution, 
which  is  then  titrated  as  above.  Hypochlorites  may  also  be 
determined  bromometrically.  Solutions  of  arsenious  acid  acidified 
with  hydrochloric  acid  may  be  used  in  these  titrations  when  the 
latter  are  carried  out  in  acid  solution. 

[With  H.  Wettstein.] — The  bromine- vapour  pressures  of  0T Ab¬ 
solutions  of  bromine  in  hydrochloric  acid,  potassium  bromide,  and 
acetic  acid  solutions  decrease  with  increasing  concentration  of  the 
latter  solutions,  and  are  greater  in  hydrochloric  acid  solutions  than 
in  potassium  bromide  solutions  of  the  same  normality.  Bromine 
solutions  in  Af -potassium  bromide  are  the  most  suitable  for  general 
use  (cf.  A.,  1924,  ii,  274,  507).  S.  K.  T. 

Selective  Determination  of  Vanadium  in  Presence  of  Iron 
and  Chromium.  I.  Determination  of  Vanadium  in 
Presence  of  Iron.  K.  Someya  ( Z .  anorg.  Chem.,  1924,  139,  237 — 
245). — The  vanadium  in  a  vanadium  steel  may  be  determined 
by  a  modification  of  Knop’s  method  of  determining  iron  (cf.  A., 
1924,  ii,  351).  The  alloy,  which  must  not  contain  tungsten,  but 
may  contain  manganese,  chromium,  molybdenum,  small  amounts 
of  copper,  etc.,  is  dissolved  in  sulphuric  acid;  a  slight  excess  of 
potassium  permanganate  is  added  and  the  solution  decolorised  with 
a  few  drops  of  sulphurous  acid  solution;  15  c.c.  of  phosphoric 
acid  mixture  and  3  drops  of  diphenylamine  sulphate  solution 
(loc.  cit.)  are  then  added,  the  whole  is  diluted  to  120 — 200  c.c.  and 
titrated  at  100°  with  0-lA-ferrous  sulphate  solution  in  dilute 
sulphuric  acid  until  the  violet-blue  solution  becomes  bright  greenish- 
blue.  With  very  large  proportions  of  iron  the  end-point  is  not 
distinct.  Allowance  must  be  made  for  oxidation  of  the  indicator. 
The  end-point  is  practically  independent  of  the  acid  concentration, 
although  hydrochloric  acid  must  not  be  used.  Kelley  and  Conant’s 
method  (A.,  1916,  ii,  274)  may  also  be  used  with  the  diphenylamine 
internal  indicator.  S.  K.  T. 

Colour  Reaction  for  Glycerol.  I.  M.  Kolthoef  ( Pharm . 
Weekhlad,  1924,  61,  1497 — 1498). — By  oxidation  with  permanganate 
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and  treatment  with  SchifFs  reagent,  glycerol  gives  a  positive  color¬ 
ation  in  004%  solution.  The  common  organic  acids  do  not  inter¬ 
fere.  S.  I.  L. 

Determination  of  Sugar  in  Blood.  (1)  M.  Gilbert  and 
J.  C.  Bock.  (2)  E.  G.  B.  Calvert. — (See  i,  179.) 

Determination  of  Free  Sugar  in  Total  Blood.  H.  Bierry 
and  L.  Moquet. — (See  i,  179.) 

Colorimetric  Determination  of  Sugar  in  Blood.  F.  J. 

Paton. — (See  i,  180.) 

Differentiation  of  Citric  from  Tartaric  Acid.  W.  Parri 

( Giorn .  Chim.  Ind.  Appl.,  1924,  6,  537 — 538). — With  a  sulphuric 
acid  solution  of  phosphomolybdic  and  vanadic  acids,  citric  acid 
gives  a  deep  blue  coloration,  which  becomes  green  on  heating  but 
resumes  its  original  colour  on  cooling.  This  reaction,  "which  is 
disturbed  to  some  extent  by  the  presence  of  other  compounds, 
serves  for  the  detection  of  a  small  proportion  of  citric  acid  in  tartaric 
acid.  [Cf.  B.,  1925,  114.]  T.  H.  P. 

Colour  Reaction,  Supposed  Specific  for  Formaldehyde, 
Produced  by  Glyoxylic  Acid.  Fosse  and  A.  Hieulle  ( Compt . 
rend.,  1924,  179,  636 — 638). — Glyoxylic  acid  yields  with  Schryver’s 
reagent  an  intense  magenta-red ;  this  coloration  has  hitherto  been 
considered  specific  for  formaldehyde.  The  reaction  is  extremely 
sensitive,  being  given  by  0-001  mg.  of  glyoxylic  acid  at  a  concen¬ 
tration  of  1  in  106.  The  author  considers  that  the  presence  of 
formaldehyde  in  green  leaves  cannot  be  regarded  as  proved. 

H.  J.  E. 

Effect  of  different  Ammonium  Salts  in  Rothera's  Reaction. 

H.  W.  van  Urk  ( Pharm .  Weekblad,  1925,  62,  8 — 10). — Saturated 
solutions  of  many  ammonium  salts  containing  acetone  were  treated 
with  ammonia  and  sodium  nitroprusside ;  the  test  is  most  sensitive 
in  presence  of  ammonium  sulphate.  There  is  no  relation  between 
the  solubility  and  the  sensitiveness.  S.  I.  L. 

Action  of  Sodium  Nitroprusside  on  Acetone  and  Acetalde¬ 
hyde.  H.  W.  van  Urk  (Pharm.  Weekblad,  1925,  62,  2 ■ — 8). — 
The  colorations  given  by  pure  acetone  and  pure  acetaldehyde  in 
presence  of  sodium  nitroprusside  in  alkaline  and  acid  solutions  are 
tabulated ;  acetone  gives  an  orange-yellow  colour  in  alkaline  solu¬ 
tion,  changing  to  purplish-red  on  acidifying,  acetaldehyde  reddish- 
purple  in  alkaline  solution,  nearly  discharged  on  acidifying.  The 
latter  reaction  is  attributed  to  aldol  formation,  which  is  reversed 
in  acid  solution.  Both  reagents  give  green  colorations  on  warming 
the  alkaline  solution.  In  ammoniacal  solution  acetaldehyde  gives 
no  coloration,  acetone  a  violet  ring ;  for  testing  for  acetone  in  urine, 
ammonium  salts  should  be  present,  but  alkali  tartrates  or  acetates 
are  not  necessary.  S.  I.  L, 
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Colour  Test  for  Aniline  and  Toluidine.  H.  D.  Murray 
(Chem.  News,  1925,  130,  23). — The  amine  is  dissolved  in  warm 
50%  sulphuric  acid  and  a  saturated  solution  of  potassium  dichromate; 
is  added.  When  no  further  change  in  colour  takes  place,  the 
solution  is  poured  into  a  large  excess  of  water,  and  rendered  alkaline 
with  ammonia.  Three  colour  stages  are  noticed,  (i)  on  the  addition 
of  the  dichromate,  (ii)  on  pouring  into  water,  and  (iii)  on  making 
alkaline.  Aniline  gives  purple,  purple,  and  dark  purple;  o-tolu- 
idine,  blue,  purple  to  orange -yellow,  and  bright  blue;  /w-toluidine, 
green,  brown,  and  dark  purple ;  p-toluidine,  reddish-brown,  straw- 
colour,  and  later  darkens  slightly.  The  di-substituted  tertiary 
amines  give  no  colour  change  on  pouring  into  water.  I.  E.  B. 

Interference  of  Ammonia  with  the  Hypochlorite  Reaction, 
for  Aniline.  E.  S.  West  (hid.  Eng.  Chem.,  1924, 16,  1270—1271). 

• — The  inhibitory  effect  of  a  relatively  low  concentration  of  ammonia 
and  its  salts  on  the  formation  of  a  violet  coloration  when  calcium 
hypochlorite  is  added  to  an  aqueous  solution  of  aniline  is  due  to 
its  reaction  with  the  hypochlorite  and  to  its  effect  on  the  coloured 
product.  The  effect  is  largely  avoided  by  acidifying  the  solution 
or  by  removing  the  ammonia  by  aeration  (after  making  alkaline, 
if  ammonium  salts  are  present)  before  adding  the  hypochlorite. 
Sodium  chloride  and  other  salts  also  interfere  with  the  reaction 
if  present  in  very  high  concentrations.  W.  T.  K.  B. 

Directive  Influence  of  Substituents  in  the  Benzene  Ring. 
I.  Chemical  Determination  of  the  Meta  Isomeride  in  some 
Disubstituted  Derivatives  of  Benzene.  A.  W.  Francis  and 
A.  J.  Hill  (J.  Amer.  Chem.  Soc.,  1924,  46,  2498—2505). — When 
bromine  in  aqueous  solution  (or  acidified  bromate-bromide  solution) 
is  added  to  a  mixture  of  an  o-,  m-,  and  ^-derivative  of  aniline  or 
phenol,  the  m-derivatives  are  completely  converted  into  tribromo 
compounds,  whilst  the  o-  and  p -derivatives  yield  dibromo  com¬ 
pounds.  The  consumption  of  bromine  by  a  mixture  of  isomerides 
is  therefore  a  measure  of  the  proportion  of  m-isomeride  present. 
The  method  can  be  extended  to  nitro  compounds  by  subjecting 
these  to  a  preliminary  reduction  with  titanous  chloride,  and  is 
accurate  to  0-5%.  In  the  case  of  o-  and  ra-toluidines,  o-phenylene- 
diamine,  o-aminophenol,  and  p-phenetidine,  the  bromine  titration 
must  be  carried  out  below  0°  to  prevent  formation  of  deeply  coloured 
oxidation  products  which  mask  the  end-point.  Precipitation  of 
partly- brominated  products  can  be  avoided  by  the  use  of  sufficient 
solvent  (alcohol);  this  difficulty  is  greatest  with  p-eompounds. 
The  carboxyl,  sulphonic,  and  aldehyde  groups  are  readily  displaced 
by  bromine,  except  at  low  temperatures,  from  o-  and  p-amino  and 
hydroxy  derivatives,  the;  last-named  group  giving  rise  to  carbon 
monoxide.  Quinol  does  not  absorb  bromine  at  ordinary  temper¬ 
atures,  and  pyrocatechol,  p-phenylenediamine,  and  p-aminophenol 
are  indifferent  at  0°.  Resorcinol  is  brominated  quantitatively, 
but  mixtures  of  it  with  quinol  give  low  results  unless  a  large  excess 
of  bromine  is  present.  m-Phenylenediamine  decomposes  on 
bromination,  but  if  mixed  with  an  equal  amount  of  resorcinol. 
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both  compounds  are  tribrominated  quantitatively,  without  decom¬ 
position.  Phloroglucinol  yields  first  a  precipitate  of  the  tribromo 
derivative,  which  then  redissolves  with  formation  of  the  compound 
C6Br3(OBr)2'OH,  and  this  is  finally  converted  into  the  compound 
C6Br3(OBr)3.  Both  of  these  are  reconverted  into  the  tribromo 
derivative  by  potassium  iodide,  so  that  they  do  not  interfere  with 
the  determination  of  phloroglucinol  by  this  method.  F.  G.  W. 

Detection  and  Determination  of  Indican  in  Urine.  S.  N. 

Gore. — (See  i,  186.) 

The  Tryptophan-Aldehyde  Reaction.  E.  Komm  (Z.  'physiol. 
Chem.,  1924,  140,  74 — 79). — In  the  reaction  previously  described 
(A.,  1923,  ii,  194),  the  maximum  intensity  of  colour  is  attained 
only  after  5  days  in  the  case  of  pure  solutions  of  tryptophan,  but 
is  reached  in  a  few  hours  in  the  presence  of  gelatin.  The  following 
substances  also  accelerate  the  intensification  of  the  colour ;  oxidising 
agents,  proline,  proteins,  and  polypeptides  containing  proline  or 
proline  derivatives.  E.  S. 

Determination  of  Uric  Acid  by  Benedict’s  method.  H. 

Cohen. — (See  i,  184.) 

Determination  of  Uric  Acid  in  Urine.  Auerecht. — (See 
i,  187.) 

Colour  Reactions  of  Cryogenine  with  Heavy  Metals.  L. 

Bornet  (J.  Pharm.  Chim.,  1924,  [vii],  30,  356 — 358). — Saturated 
aqueous  solutions  of  cryogenine  react  with  neutral  solutions  of 
certain  metallic  salts  as  follows.  Copper  salts  give  a  red  coloration ; 
mercury  salts  give  a  peach  colour  followed  by  a  violet  precipitate 
which,  if  the  solution  is  shaken  with  benzene  or  ether,  collects  as 
a  violet  ring  at  the  junction  of  the  liquids.  Ferric  salts  give  a 
reddish-brown  coloration,  and  a  red  colour  is  given  by  moderate 
quantities  of  chromates  and  dichromates  in  presence  of  hydro¬ 
chloric  acid.  The  sensitiveness  is  increased  if  one  or  two  drops 
of  hydrogen  peroxide  are  added  after  the  reagents  are  mixed. 

S.  K.  T. 

Determination  of  Urobilin  in  Human  Excreta.  Opitz  and 
Bbeiime. — (See  i,  187.) 

Fluorescent  Oxidation  Products  of  Bilirubin  and  their 
Importance  as  Sources  of  Error  in  Tests  for  Urobilin.  K.  H. 

Barrenscheen  and  0.  Weltmann. — (See  i,  187.) 

Determination  of  Cholesterol  and  its  Esters  in  Tissues. 

II.  J.  A.  Gardner  and  F.  W.  Fox. — (See  i,  182.) 

Colorimetric  Determination  of  Lycopin.  S.  J.  B.  Connell. 
— (See  i,  214.) 


ii.  165 


General,  Physical,  and  Inorganic  Chemistry. 


Law  of  Variation  with  Temperature  of  the  Conductivity 
of  Solid  Salts,  and  Possible  Relationship  to  the  Characteristic 
Spectrum  of  the  Metal  of  the  Salt.  P.  Vaellant  ( Compt .  rend., 
1925,  180,  206 — 208). — If  the  liberation  of  electrons  which  carry 
the  current  which  flows  when  an  E.M.F.  is  applied  to  a  layer  of 
a  solid  salt  (cf.  A.,  1924,  ii,  456)  is  caused  by  the  absorption 
of  radiant  energy  produced  by  a  monochromatic  radiation  of  wave¬ 
length  X,  then  the  coefficient  K  which  connects  the  densities  of  the 
liberated  electrons,  nx,  with  that  of  the  particles  giving  rise  to  them, 
n,(Kn=n12)  should  vary  with  temperature  and  follow  the  same 
law  as  this  radiation,  viz.,  K=K0e~helvTK,  where  h— Planck’s  constant, 
c= velocity  of  fight.  The  wave-lengths,  X,  calculated  in  this  way 
for  the  salts  of  sodium,  potassium,  and  lithium  are,  within  the  limits 
of  experimental  error,  those  of  the  chief  fines  in  the  spectra  of  the 
elements.  J.  W.  B. 

Exceptionally  Intense  Absorption  of  a  Radiation  by  the 
Emitting  Atom.  M.  de  Broglie  and  J.  Thibaud  (Compt. 
rend.,  1925,  180,  179 — 180;  cf.  A.,  1922,  ii,  104). — Electrons  arising 
from  the  re-absorption  of  fluorescent  rays  emitted  in  the  radiator 
itself  yield  more  intense  rays  than  those  directly  emitted  under 
the  influence  of  exciting  rays.  This  is  demonstrated  by  a  com¬ 
parison  of  the  A-radiation  of  tungsten  (double  a)  and  the  A-fluores- 
centrays  of  the  ionised  element  (copper,  mercury,  iodine,  and  barium). 
The  relative  intensity  of  the  second  increases  with  the  atomic 
number,  i.e.,  in  a  reverse  sense  to  that  required  by  the  laws  of  Bragg 
and  Moseley.  Atoms  which  emit  y-rays  show  the  greatest  prob¬ 
ability  of  absorbing  this  radiation  and  converting  it  into  photo - 
electrons.  (Cf.  Ellis,  A.,  1921,  ii,  422.)  J.  W.  B. 

Excitation  of  Spark  Spectra.  S.  Werner  (Nature,  1925, 
115,  191 — 192). — The  vapour  of  the  element  under  investigation 
is  allowed  to  escape  into  a  high  vacuum  from  a  small  hole  in  a 
crucible  heated  to  1000°,  the  vapour  being  exposed  to  bombard¬ 
ment  by  a  strong  current  of  electrons  (200 — 500  ma.).  Besides 
the  arc  spectra,  the  spark  spectra  of  sodium,  potassium,  cadmium, 
and  zinc  were  observed  with  considerable  intensity.  In  the  case 
of  lithium,  few  only  of  Morand’s  lines  (A.,  1924,  ii,  509)  were  verified, 
but  most  of  Schuler’s  results  (Naturwiss.,  July  11,  1924)  were  con¬ 
firmed.  A  scheme  is  given  of  the  terms  of  the  doublet  spectrum, 
in  which  the  effective  quantum  numbers  of  the  various  terms  are 
very  similar  to  those  for  helium.  With  an  accelerating  potential 
of  150 — 200  volts,  the  intensity  of  the  fine  5485  A.  decreased  very 
rapidly  relatively  to  the  arc  fines.  The  spark  spectrum  of  lithium 
was  also  excited,  but  with  a  smaller  relative  intensity,  together 
with  the  arc  spectrum,  by  means  of  an  arc  between  the  crucible 
and  anode.  A.  A.  E. 

vol.  cxxvhi.  ii.  7 
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Line  Spectrum  of  Nitrogen  and  Ionised  Oxygen.  F.  Croze 
( Compt .  rend.,  1925,  180,  277 — 279). — In  an  earlier  paper  {ibid., 
1924, 179, 1603)  it  was  shown  that  in  the  spectrum  of  ionised  nitrogen 
the  most  important  triple  combination  terms  are  multiplets  p3d3, 
pp'3,  p\d'3,  d3d'3.  In  the  present  paper,  p3s3,  d3f3  are  added.  Fol¬ 
lowing  the  rule  of  alternation,  the  line  spectrum  of  ionised  oxygen 
(0  -f )  should  be  due  to  combinations  of  pairs  of  terms.  The  author’s 
work  on  the  Zeeman  effect  (A.,  1914,  ii,  600)  using  Lande’s 
rules  ( Z .  Physik,  1923,  15,  189)  gives  quadruple  combinations  in 
the  visible  region.  They  are,  as  in  nitrogen,  of  the  type  ps  (Lande), 
pd,  df,  pp',  p'd',  dd' .  R.  A.  M. 

Conditions  for  Appearance,  and  Structure,  of  Bands  of 
Silver  between  A=3330  and  A =3358.  E.  Bengtsson  and 
E.  Svensson  {Compt.  rend.,  1925,  180,  274 — 276;  cf.  A.,  1924,  ii, 
78). — The  arc  spectrum  of  silver  chloride  in  an  atmosphere  of 
hydrogen  has  been  photographed  in  the  second  order,  using  a 
concave  grating.  It  can  be  expressed  as  two  Deslandres  series 
P  and  R.  The  absent  member  m= 0  is  taken  as  origin.  If  F  and  / 
are  initial  and  final  energy  states  of  the  molecule,  n  and  m  corre¬ 
spond  respectively  with  nuclear  and  rotational  vibrations ; 
P{m)=F{nm)—f{n'm-\- 1)  and  R{m)=F{nm-\-l)—f{n'm).  Two  rela¬ 
tions  are  given  corresponding  with  the  initial  and  final  states  of 
the  molecule  emitting  light :  h/S^A' and  h/$ir2A"=6-(j, 
where  h  is  the  Planck  constant,  A'  and  A"  are  moments  of  inertia. 
Similar  results  were  obtained  with  gold  and  copper  (A.,  1924,  ii, 
78). 

The  conditions  for  appearance  of  the  bands  and  the  size  of  the 
moment  of  inertia  lead  to  the  view  that  a  dipole  AgH  is  present. 

R.  A.  M. 

Excitation  of  Forbidden  Spectral  Lines.  P.  I).  Foote, 
T.  Takamine,  and  R.  L.  Chenault  {Nature,  1925,  115,  265). — 
The  mercury  line  18— 2p1  (Paschen’s  notation),  the  corresponding 
line  of  zinc,  and  both  lS—2p1  and  l8—2p3  of  cadmium  have  been 
excited  in  the  positive  column  of  a  hot-cathode  discharge.  The 
spectrum  observed  was  of  the  arc  type,  only  a  few  spark  lines 
appearing.  The  cadmium  lines  2239,  2267,  2307,  and  2329  A. 
(belonging  to  the  group  2p—2pl)  were  sharply  absorbed  by  the 
positive  glow.  An  unknown  absorption  line  at  3086-7  was  observed. 

Mercury  Line  227(pA.  (IS— 2px).  T.  Takamine  and  M. 
Fttktjda  {Physical  Rev.,  1925,  [ii],  25,  23 — 29). — The  mercury  line 
2270  A.  was  excited  with  an  intensity  intermediate  between  that  of 
2302  {2p2— 9d2)  and  2323  {2p2—Sd2)  by  means  of  the  branched  arc 
of  a  mercury  lamp  of  suitable  form.  In  a  heavy  condensed  discharge 
the  lines  2270  and  2345  (2 p3—5s)  are  shifted  about  0-1  A.  towards 
the  red  whereas  2564  {2p2—4S)  is  displaced  by  an  equal  amount 
in  the  opposite  direction.  A.  A.  E. 

Cathode  Spectra  of  Metals  and  their  Salts.  M.  Kimtjra 
and  G.  Nakamura  {Japan,  J.  Phys.,  1924,  3,  29 — 41). — The  spectra 
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were  obtained  by  using  a  vacuum  tube  with  an  aluminium  anode 
and  a  cathode  consisting  of  salts,  chiefly  chlorides,  of  the  metals. 
The  tube  was  excited  by  an  induction  coil  or  high-tension  trans¬ 
former  and  the  glow  at  the  cathode  was  focussed  on  the  slit  of  the 
spectroscope.  The  results  for  magnesium,  tin,  and  lead  are  shown  in 
plates.  The  spectra  resembled  those  of  the  spark.  Zinc,  cadmium, 
and  bismuth  presented  the  characteristics  of  the  arc.  Calcium, 
strontium,  and  barium  gave ’only  a  few  lines  of  their  spectra.  Tin 
gave  both  long  and  short  lines,  the  former  being  ascribed  to  Sn+, 
the  latter  to  Sn++.  E.  B.  L. 

Cathode  Spectra  of  Metals.  M.  Kimura  and  G.  Nakamura 
{Japan.  J.  Phys.,  1924,  3,  43 — 44). — Similar  results  to  those  obtained 
with  tin  (cf .  preceding  abstract)  were  found  for  cadmium,  aluminium, 
zinc,  and  lead.  Long  lines  were  attributed  to  singly  ionised  atoms 
and  shorter  lines  to  atoms  with  two  positive  charges.  E.  B.  L. 

Regularities  in  the  Arc  Spectrum  of  Niobium.  W.  F. 

Meggers  {J.  Washington  Acad.  Sci.,  1924,  14,  442 — 446).- — The 
data  for  the  arc  spectrum  of  niobium  have  been  examined  from 
the  point  of  view  of  certain  properties  of  spectral  lines  in  multiplet 
structures,  such  as  constant  wave-number  differences,  temperature 
classification,  intensity  rules  accompanying  transitions  of  azimuthal 
and  inner  quantum  numbers,  and  Zeeman  effect.  The  spectrum 
appears  to  possess  structures  similar  to  that  of  vanadium  (Meggers, 
A.,  1923,  ii,  673 ;  1924,  ii,  365).  The  ultimate  rays  which  are  most 
sensitive  for  the  purposes  of  chemical  analysis  are  4100-99,  4079-73, 
and  4058-99  A.  M.  S.  B. 

Spectrum  of  Iron.  M.  A.  Catalan  {Anal.  Fis.  Quim.,  1924, 
22,  398 — 408;  cf.  A.,  1924,  ii,  435). — Six  new  multiplets  formed 
with  terms  previously  known  have  been  found  in  the  spectrum  of 
iron.  Ten  new  levels,  only  partially  classified,  originating  two  sets 
of  multiplets,  are  also  shown.  Complete  data,  including  also  the 
results  of  Laporte  (A.,  1924,  ii,  364),  are  given  in  tabular  form. 

G.  W.  R. 

Spark  Spectrum  of  Potassium.  W.  Dahmen  {Z.  Physik, 
1924,  29,  264 — 266). — Measurements  of  wave-lengths  in  the  spark 
spectrum  of  potassium  between  3400  and  7000  A.  have  been  made. 
Potassium  electrodes  in  argon  at  a  few  mm.  pressure  were  employed. 
The  mean  error  in  measurement  was  3/1000  A.  The  resemblance 
of  the  spark  spectrum  of  potassium  to  the  arc  spectrum  of  argon 
show's  at  least  a  qualitative  agreement  with  Kossel  and  Sommer- 
feld’s  displacement  law  (A.,  1919,  ii,  378).  M.  S.  B. 

Connexion  between  the  Spectra  of  Argon  and  Ionised 
Potassium.  T.  L.  de  Bruin  and  P.  Zeeman  {Nature,  1925, 
115,  116 — 117). — An  examination  of  the  results  of  Dahmen  (cf. 
preceding  abstract)  with  ionised  potassium.  The  difference  of 
about  847  is  not  characteristic,  but  that  of  about  1696  is  present 
as  1712;  also,  418-2  replaces  414.  Some  groups  have  been  found 
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of  regularly  distributed  lines  exhibiting  a  regular  distribution  of 
intensities.  Five  examples  of  “  quintets  ”  are  given.  A.  A.  E. 

Spark  Spectra  of  Tungsten  and  Mercury  in  the  Extreme 
Ultra-violet.  Bayen  (Compt.  rend.,  1925,  180,  57 — 59). — The 
spark  spectra  of  tungsten  and  mercury  in  the  region  between 
1850  and  2100  A.  have  been  investigated  and  a  large  number  of 
new  lines  are  tabulated.  W.  H.-R. 

Spark  Spectrum  of  Tungsten  in  the  Schumann  Region. 

L.  and  E.  Bloch  {Compt.  rend.,  1925,  180,  133 — -135). — A  list  is 
given  of  some  360  lines  in  the  spark  spectrum  of  tungsten  between 
1826  and  1453  A.  G.  M.  B. 

Electromagnetic  Analysis  of  Positive  Rays.  R.  Dopel 
(Ann.  PhysiJc,  1925,  [iv],  76, 1-28). — The  positive  rays  were  produced 
in  the  usual  manner,  the  gas  streaming  through  a  fine  capillary  into 
the  discharge  bulb  or  cylinder  and  thence  through  the  cathode 
into  the  inspection  chamber  maintained  at  the  highest  possible 
vacuum.  The  parabolas  obtained  by  combined  electric  and  mag¬ 
netic  deflection  were  observed  on  a  willemite  screen,  and  the  energy 
along  the  line  obtained  when  the  magnetic  field  alone  was  used 
was  measured  by  a  sensitive  thermo-couple.  With  a  sufficiently 
high  discharge  potential  energy  curves  for  hydrogen  show  maxima 
on  the  positive  side  at  distances  approximately  in  the  ratio  1 :  y/2  : 2 
and  are  attributed  to  molecules,  fast  atoms,  and  slow  atoms.  On 
the  negative  side,  only  fast  and  slow  atoms  are  obtained,  the  nega¬ 
tively  charged  molecules  being  less  stable.  Addition  of  oxygen 
increases  the  relative  number  of  molecules. 

In  addition  to  the  usual  features,  the  parabolas  showed  H2~  mole¬ 
cules  and  He*  atoms.  From  the  nature  of  the  beading  on  the  para¬ 
bolas  the  author  deduces  the  existence  in  the  dark  space  of  H4,  04, 
N4,  and  He2.  E.  B.  L. 

Asymmetric  Emission  of  Electrons  by  X-Rays.  W.  Seitz 
( Physikal .  Z.,  1924,  25,  547 — 550). — The  asymmetrical  emission 
of  electrons  from  a  metal  film  placed  in  a  beam  of  X-rays  was 
examined  by  means  of  thin  films  of  five  different  metals,  sputtered 
on  celluloid.  The  number  of  electrons  emitted  from  the  surface 
from  which  the  X-rays  emerged  was  always  greater  than  from  the 
surface  on  which  the  X-rays  were  incident,  but  the  ratio  of  these 
two  quantities  decreased  with  increasing  atomic  weight.  By 
retaining  the  slowest  electrons  by  means  of  a  retarding  electric 
field  or  by  means  of  a  thin  layer  of  a  non-conductor  painted  on  the 
film,  the  asymmetry  was  increased,  being  greater  the  smaller  the 
atomic  weight.  Further,  the  magnetic  spectra  of  the  incident  and 
emergent  beams  of  electrons  from  a  thin  copper  foil  were  simul¬ 
taneously  photographed.  The  maxima  in  both  spectra  corresponded 
with  the  same  electron  velocities,  and  the  intensity  of  slow  electrons 
was  greater  on  the  incident  side,  whilst  that  of  the  fastest  electrons 
was  greater  on  the  emergent  side.  The  asymmetry  thus  appeared 
to  depend  chiefly  on  the  fast  photo-electrons  and  not,  or  only 
to  a  small  extent,  on  the  slower  Compton  electrons.  L.  F.  B. 
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Electronic  Bombardment  of  Metal  Surfaces.  H.  E.  Farns¬ 
worth  ( Physical  Rev.,  1925,  [ii],  25,  41 — 57)  . — Curves  constructed 
to  show  the  ratio  of  secondary  (emergent)  to  primary  (incident) 
electron  current  as  a  function  of  the  primary  velocity  depended 
on  the  previous  heat  treatment  of  the  metals  copper,  silver,  gold, 
tungsten,  platinum,  palladium,  magnesium,  and  aluminium,  but 
characteristic  curves  were  obtained  after  heating  the  metals  of 
higher  m.  p.  to  redness  for  some  time.  Velocity  distribution  curves 
of  the  secondary  electrons  are  also  given.  Variation  in  the  treat¬ 
ment  of  the  copper  surface  and  the  effect  of  simultaneous  exposure 
to  radiation  from  a  silica  mercury  arc  were  also  studied. 

A.  A.  E. 

Resonance  Radiation  and  the  Correspondence  Principle. 

C.  G.  Darwin  (Nature,  1925,  115,  81 — 82). — A  discussion  of  the 
effect  of  the  results  of  Wood  and  Ellett  ( Proc .  Roy.  Soc.,  1923,  A, 
103,  396)  on  the  validity  of  the  quantum  theory,  and  a  consideration 
of  modifications.  A  well-known  classical  theorem,  on  application 
of  the  correspondence  principle,  specifies  that  if  an  atom  can  emit 
circular  waves  of  equal  frequency  in  either  sense,  then  it  can  also 
emit  linear  waves.  There  is,  however,  no  direct  evidence  for  th® 
emission  of  purely  circular  or  linear  waves  from  a  single  atom  in 
the  absence  of  a  magnetic  field;  in  presence  of  such  a  field,  the 
degeneracy  disappears.  The  theorem  is  not  consonant  with  the 
physical  reality  of  Bohr’s  orbits,  but  a  new  conception  arises  that 
a  definite  statement  of  phase  is  required ;  if  this  is  so,  it  is  not  sur¬ 
prising  that  the  older  theory  fails.  Modifications  concerning  the 
conception  of  emission  without  disturbance  of  the  existing  ideas  of 
quantised  orbits  of  the  electrons  are  considered  and  a  serious  diffi¬ 
culty  in  the  hypothesis  is  specified.  A.  A.  E. 

Simple  Method  for  Quantitative  Studies  of  Ionisation 
Phenomena  in  Gases.  I.  Langmuir  and  H.  A.  Jones  ( Science , 
1924,  59,  380 — 383). — A  simple  type  of  tube  contains  no  grid,  the 
filament  being  mounted  axially  within  a  cylindrical  electrode  and 
passing  through  holes  in  the  centres  of  end  plates  within,  but  not 
touching,  the  cylinder.  The  current-voltage  curves  obtained  yield 
practically  full  information  regarding  the  number  and  distribution 
of  velocities  of  the  electrons  in  the  ionised  gas.  Experiments  with 
argon  and  mercury  vapour  permit  the  recognition  of  five  distinct 
classes  of  electrons  in  the  ionised  gas  :  (a)  Primary  electrons  from 
the  cathode,  (b)  Electrons  scattered  through  small  angles  by 
elastic  collisions  (for  mercury,  none  were  observed),  (c)  Electrons 
which  suffer  a  definite  loss  of  energy ;  for  mercury  vapour,  Eldridge’s 
results  ( Physical  Rev.,  1922,  20,  456)  are  confirmed.  ( d )  Secondary 
electrons  of  moderate  velocity,  probably  due  to  photo-electric 
emission  from  atoms  of  gas,  ultra-violet  radiation  being  produced 
from  atoms  excited  by  primary  electrons,  (e)  Secondary  electrons 
of  low  velocity,  produced  in  by  far  the  greatest  number.  Experi¬ 
ments  are  in  progress  using  hydrogen,  helium,  nitrogen,  neon,  and 
carbon  monoxide.  A.  A.  E. 
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Width  of  Rays  in  the  Balmer  Series  in  the  Oscillating 
Discharge.  (Mlle.)  M.  Hanot  ( Compt .  rend.,  1925,  180,  54 — 
56). — The  width  of  the  and  Hy  rays  in  the  Balmer  series  in  hydro¬ 
gen  has  been  determined.  If  the  capacity  and  potential  are  C 
and  F,  respectively,  and  if  the  period  of  the  oscillating  discharge 
is  T,  the  wave-length  of  the  latter  may  be  written  A ,=  VT.  The 
width  of  the  lines  increases  with  increasing  G  and  F,  and  with  de¬ 
creasing  T  (or  A).  No  change  in  the  width  of  the  lines  occurs  if  G  and 
T  are  simultaneously  changed  so  that  C/T  remains  constant,  or  if 
F  and  T  are  simultaneously  changed  so  that  V /T  is  constant.  The 
maximum  intensity  of  the  current  70— 27IUF/T7,  and,  if  C,  F,  and 
T  are  all  varied,  a  smooth  curve  is  obtained  if  the  width  of  a  given 
line  is  plotted  against  70.  The  curve  for  the  one  line  may  be 
derived  from  that  for  the  other  by  multiplying  the  ordinate  (repre¬ 
senting  width  of  line)  by  a  constant  factor.  W.  H.-R. 

Mobilities  of  the  Positive  Ions  in  Helium.  H.  B.  Wahlin 
(Proc.  Nat.  Acad.  Sci.,  1924,  10,  475). — The  value  of  the  mobility 
observed  depends  on  the  time  that  elapses  between  the  formation 
of  the  ion  and  the  instant  it  enters  the  field  in  which  the  mobility 
is  measured.  Having  checked  the  results  of  previous  workers  in 
the  case  of  air,  the  author  has  applied  the  same  method  to  a  mon¬ 
atomic  gas,  helium,  and  finds  the  ratio  of  the  mobilities  of  the  aged 
to  the  unaged  ion  to  be  approximately  1:^/3,  which,  on  the  assumption 
that  the  mobility  varies  inversely  as  the  square  root  of  the  mass, 
indicates  a  cluster  of  three  helium  atoms.  E.  B.  L. 

Mobility  of  Negative  Ions  in  Flames  by  the  Hall  Effect 
Method.  J.  S.  Watt  ( Physical  Rev.,  1925,  [ii],  25,  69 — 74). — 
For  a  flame  containing  potassium  carbonate,  the  mobility  of  negative 
ions  decreased  from  26  m./sec.  for  1  volt/cm.  when  the  potential 
gradient  was  1  volt /cm.,  to  16  m./sec.  for  a  gradient  of  30  volts /cm. 
For  a  salt-free  flame  the  values  were  26*5  m./sec.  for  5  volts/cm. 
and  16  m./sec.  for  50  volts/cm.  The  mobility  was  scarcely  affected 
by  wide  variation  of  concentration.  The  Hall  effect  varies  slightly 
with  the  direction  of  the  magnetic  field,  the  asymmetry  being 
greater  the  greater  the  amount  of  salt  in  the  flame.  A.  A.  E. 

Disturbing  Influence  of  an  Electric  Field  on  the  Zeeman 
Effect  in  Spectral  Lines.  H.  C.  Urey  ( Z .  Physik,  1924,  29, 
86 — 90;  cf.  Kgl.  Danske  Videnskab.  Selsk.  math.-fys.  Medd.,  1924, 
6,  2). — In  continuation  of  previous  work  on  the  Zeeman  effect  in 
hydrogen,  the  degeneration  of  the  atomic  or  ionic  system  for  certain 
values  of  the  magnetic  field,  in  the  absence  of  an  electric  field,  has 
been  discussed  mathematically.  The  state  under  consideration 
is  reached  when  certain  frequencies  in  the  motion  of  the  atom, 
namely,  the  frequency  of  precession  of  the  orbit  of  the  electron 
in  its  plane,  and  the  frequency  of  precession  of  the  plane  of  the  orbit 
round  an  axis  parallel  to  the  magnetic  field,  become  equal  to  one 
another.  The  difficulties  and  limits  are  considered  of  an  experi¬ 
mental  study  of  the  phenomenon  by  examining  the  behaviour  with 
a  varying  magnetic  field,  combined  with  an  electric  field  at  right- 
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angles,  too  weak  to  affect  appreciably  the  energy  of  the  system 
composed  of  the  positive  nucleus  and  negative  electron. 

M.  S.  B. 

Distribution  of  Electric  Field  in  Metal  Arcs  and  the  Stark 
Effect  observed  in  Arcs  of  Silver,  Copper,  Magnesium, 
Chromium,  Nickel,  Cobalt,  Iron,  and  Ten  other  Metals. 

H.  Nagaoka  and  Y.  Sugiura  {Japan.  J.  Phys.,  1924,  3,  45 — 73). — 
The  authors  produced  a  stable  arc  by  using  a  500  volt  d.c.  generator 
with  a  large  inductance  and  capacity  across  the  electrodes.  The 
potential  drop  across  the  arc  was  measured  and  from  it  the  electric 
field  and  its  gradient  were  deduced.  For  obtaining  Stark  effect 
they  found  a  small  drop  of  metal  the  preferable  form  of  anode ; 
in  the  case  of  silver,  copper,  magnesium,  zinc,  cadmium,  and  alu¬ 
minium  the  lines  belonging  to  the  same  series  are  similarly  affected. 
In  iron  there  are  six  types  of  change  due  to  the  electric  field,  but 
it  is  the  spark  and  not  the  arc  lines  which  are  affected.  This  method 
can  be  employed  for  sorting  the  lines  as  in  the  Zeeman  effect. 
Many  new  lines  were  observed,  due  to  the  presence  of  the  strong 
electric  field.  The  spectra  are  reproduced  in  a  set  of  plates. 

E.  B.  L. 

Life  of  Metastable  Helium.  F.  M.  Kannenstine  ( Astrophys . 
J.,  1924,  59,  133 — 141). — The  life  of  metastable  helium  atoms  is 
1/140  second.  The  critical  frequency  was  independent  of  the 
pressure  over  a  large  range  of  pressure,  a  condition  which  is  con¬ 
sidered  to  be  caused  by  a  long-lived  abnormal  atom.  The  departure 
of  the  critical  frequency-pressure  curve  from  a  straight  line  at  low 
pressures  is  interpreted  from  the  point  of  view  of  diffusion  of  the 
atoms  from  the  arc  space.  The  abnormal  atoms  are  stable  in  pure 
helium,  but  revert  to  the  normal  atoms  in  the  presence  of  impurities , 
i.  e.,  in  circumstances  in  which  the  selection  principle  is  violated. 

A.  A.  E. 

Life  of  Metastable  Helium.  A.  J.  Dempster  {Astrophys .  J., 
1924,  59,  142 — 147 ;  cf .  preceding  abstract). — A  mathematical 
consideration  of  Kannenstine’s  experiments  {ibid.,  1922,  55,  345) 
supports  the  view  that  at  the  higher  pressures  the  metastable 
state  is  destroyed  only  by  collision  with  some  impurity,  and  tends 
to  discredit  the  suggestion  that  radiation  is  handed  on  from  atom 
to  atom.  A.  A.  E. 

Life  Periods  of  Excited  Atoms.  W.  Gerlach  and  W.  Scjiiitz 
{Physikal.  Z.,  1925,  26,  33 — 35). — On  a  basis  of  measurements 
of  thermal  energies  and  of  the  energy  of  the  Zeeman  separation, 
the  limiting  values  of  10-7  to  10-9  second  are  deduced  for  the 
periods  of  existence  of  mercury  and  sodium  atoms  in  the  excited 
states  Na  2 p  and  Hg  2 p2.  F.  G.  T. 

Electric  Field  of  Ions  and  Neutral  Salt  Action.  P.  Debye 
and  J.  McAulay  {Physikal.  Z.,  1925,  26,  22 — 29). — Continuing 
previous  work  (A.,  1924,  ii,  387),  it  is  shown  that  neutral  salt  action 
and  the  salting-out  effect  are  to  be  attributed  to  changes  in  the 
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dielectric  constant  on  dissolving  solutes  in  a  solvent.  The  electrical 
work  term  in  the  previously  deduced  expression  for  the  osmotic 
pressure  of  dilute  electrolyte  solutions  is  a  function  of  the  dielectric 
constant  of  the  solution.  This  latter  is  generally  decreased  by  the 
addition  of  a  non-electrolyte  with  a  consequent  variation  in  the 
electrical  work  term  and  so  of  the  osmotic  pressure.  In  the  salting- 
out  effect  a  rise  of  dielectric  constant  is  produced  by  the  precipitation 
of  the  non-electrolyte  to  counteract  the  increase  of  the  electric 
field  due  to  the  addition  of  an  electrolyte. 

A  mathematical  treatment  on  this  basis  leads  to  an  expression  for 
the  total  osmotic  pressure  of  a  mixed  solution  of  electrolyte  and 
non- electrolyte  of  the  form  P=Px+Pe+P,  where  PN,PE  are  the 
osmotic  pressures  of  the  non-electrolyte  and  electrolyte  singly,  and 
p  is  a  term  involving  the  dielectric  constant  of  the  solvent,  the  radius 
of  the  ions,  and  a  coefficient  in  an  interpolation  formula  for  the 
effect  of  the  non-electrolyte  on  the  dielectric  constant  of  the  solvent. 
By  use  of  cryoscopic  data  of  Rivett  for  mixed  solutions  of  sugar 
and  electrolytes,  it  is  shown  that  values  are  obtained  from  the  above 
expression  for  ionic  radii  agreeing  with  accepted  values. 

An  expression  is  also  obtained  for  the  activity  of  a  non-electrolyte 
in  the  presence  of  an  electrolyte.  Application  of  this  gives  a  cal¬ 
culated  increase  of  19%  in  the  activity  of  a  sugar  solution  on  the 
addition  of  0-4  mol.  of  potassium  chloride  per  litre,  which  is  in 
agreement  with  the  rise  of  inversion  velocity  (15%)  found  by 
Arrhenius.  7  F.  G.  T.  * 

Possibility  of  Reproducing  the  Electrical  Conditions  of 
the  Nitrogen  Afterglow.  W.  H.  B.  Cameron  [Nature,  1925, 
115,  122). — Photographs  through  a  neutral  wedge  of  the  spectrum 
of  the  afterglow  at  points  17-8  cm.  apart  in  a  tube  through  which 
glowing  nitrogen  was  pumped  showed  no  pronounced  energy  dis¬ 
placement.  The  (3-group  of  the  afterglow  spectrum  cannot  be 
reproduced  from  discharge  tubes  containing  nitrogen  and  argon; 
neither  does  the  spectrum  of  the  light  from  discharges  through 
ammonia  in  high-pressure  argon  yield  evidence  of  the  occurrence 
of  a-  or  (3-groups.  Further,  the  band  spectrum  of  iodine  in  the 
presence  of  high-pressure  argon  did  not  display  the  relative  intensity 
changes  characteristic  of  the  afterglow.  Thus,  although  there  are 
several  points  of  resemblance  between  the  electrical  conditions  of 
the  afterglow  and  those  existing  when  a  mild  discharge  is  passed 
through  high-pressure  argon,  specific  effects  in  the  former  appear 
incapable  of  reproduction  in  the  latter  case.  A.  A.  E. 

Influence  of  Temperature  on  the  Photo-electric  Effect. 

J.  R.  Nielsen  [Physical  Rev.,  1925,  [ii],  25,  30 — 40). — Millikan’s 
suggestion  that  in  the  photo-electric  effect  the  energy  of  the  light 
is  transferred  to  the  free  electrons  of  the  metals  as  well  as  to  the 
bound  electrons  is  discussed.  The  expression  hv0=<f>p — Ek  is 
deduced,  where  v0  is  the  threshold  frequency,  <pp  is  the  gain  in 
potential  energy  accompanying  the  transference  of  a  free  electron 
from  the  metal  to  the  surrounding  electron  atmosphere,  and  Ek 
the  average  kinetic  energy  of  a  free  electron  within  the  metal.  The 
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temperature  variation  of  the  threshold  frequency  or  of  the  long 
wave-length  limit  is  proportional  to  the  Thomson  coefficient.  The 
photo-electric  current  from  aluminium  for  2537  A.  remained  con¬ 
stant  within  0-5%  when  the  target  was  cooled  from  400°  to  100°. 

A.  A.  E. 

Thomson  Circuit  in  the  Study  of  Magnetic  Spectra.  N. 

Nikitin  (Z.  Physik,  1924,  29,  288 — 293). — A  method  has  been 
devised  for  the  determination  of  the  apparent  magnetic  permeabilities , 
ixh  and  /An,  of  iron  wire.  This  can  be  used  for  very  thick  wire  and 
for  very  small  quantities  of  material.  is  less  than  fxk  and  the  fin- 
spectrum  is  much  more  complicated  than  the  fik- spectrum.  The 
results  are  in  agreement  with  the  viscoso-elasticity  theory  (Arkadiev, 
ibid.,  1924,  27,  37).  M.  S.  B. 

Reversible  Permeability.  R.  Gans  (Z.  Physik,  1924,  29, 
270 — 271). — Polemical  against  XJller  (Verh.  dent,  physikal.  Ges., 
1924,  [iii],  5,  2).  M.  S.  B. 

The  Constant  A  in  the  Weiss-Curie  Law.  B.  Cabrera 
(Anal.  Fis.  Quim.,  1924,  22,  463 — 475). — Theoretical.  The  author 
discusses  the  theories  of  paramagnetism  of  Langevin  and  Ehrenfest. 
The  reality  of  the  magneton  of  Weiss  as  a  natural  unit  implies  that 
in  any  suggested  organisation  of  electrons  in  the  atom  the  resulting 
magnetic  moment  must  always  be  a  whole  multiple  of  the  magneton. 
The  significance  of  the  constant  A  in  the  Weiss-Curie  law  is  also 
discussed.  G.  W.  R. 

Thermo-magnetic  Studies  of  certain  Solutions.  A. 

Duperier  (Anal.  Fis.  Quim.,  1924,  22,  383 — 397).— Determinations 
have  been  made  of  the  value  A  in  the  Weiss-Curie  law  k(T+A)— G, 
where  k  is  the  molecular  susceptibility,  using  solutions  of  nickel 
nitrate  and  manganese  nitrate,  respectively.  For  nickel  the  value 
of  A  obtained  is  —2,  and  for  manganese,  —25.  In  each  case  the 
value  is  approximately  constant.  From  these  values  and  previous 
measurements  of  k,  the  magneton  number  for  nickel  is  found  to  be 
15 -96 +005  and  for  manganese  28-06^0-08.  The  magneton 
number  thus  found  for  nickel  is  identical  with  that  found  for  the 
solid  salts,  whilst  for  manganese  it  is  less  by  unity  than  that  obtained 
for  solid  salts.  G.  W.  R. 

Magnetisation  Numbers  of  the  Rare  Earths.  S.  Meyer 
(Physikal.  Z.,  1925,  26,  51 — 54). — The  magnetic  susceptibilities 
of  a  number  of  rare  earth  elements  have  been  determined  and  agree 
with  values  obtained  independently  by  B.  Cabrera  (private  com¬ 
munication).  Plotted  against  atomic  number  the  values  lie  on 
two  parabolic  curves,  maxima  being  occupied  by  the  pairs  Pr, 
Nd,  and  Dy,  Ho.  An  attempt  is  made  to  correlate  these  values 
with  the  Bohr  structure  of  these  atoms.  La,  Lu,  and  Hf,  in 
which  the  6.6.6.  and  8. 8. 8. 8.  electron  groups  are  completed,  are 
diamagnetic.  Paramagnetism  occurs  in  those  atoms  in  which  the 
8. 8. 8. 8.  group  is  in  course  of  completion.  Ladenburg’s  view 
(A.,  1920,  ii,  301)  that  magnetic  susceptibility  is  determined  by  the 
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arrangement  of  the  inner  rather  than  the  valency  electrons  is  con¬ 
firmed.  F.  G.  T. 

Chemical  Studies  on  the  Isotopes  of  Lead.  H.  Brennen 
( Compt .  rend.,  1925,  180,  282 — 284). — Dillon,  Clarke,  and  Hinchy 
(A.,  1922,  ii,  710)  recorded  a  partial  separation  of  the  isotopes  of 
radioactive  lead  by  means  of  the  Grignard  reaction  on  lead  chloride, 
using  the  method  of  Soddy  and  Hyman  (T.,  1914,  105,  1402)  for 
atomic  weight  determination.  The  author  has  repeated  the  work 
using  the  method  of  Richards  (A.,  1908,  ii,  281)  for  the  atomic 
weight  of  lead.  The  fractionation  through  lead  tetraethyl  gave 
mean  values  207T5  and  207-155  for  ordinary  lead  and  206-87  and 
206-88  for  a  mixture  of  equal  parts  of  ordinary  lead  and  radio¬ 
active  lead  (atomic  weight  206-55).  The  method  does  not  therefore 
result  in  a  separation  of  the  isotopes.  R.  A.  M. 

Atomic  Weight  of  Silicon.  Analysis  of  Silicon  Chloride. 

0.  Honigschmid  and  M.  Steinheil  (Z.  anorg.  Chem.,  1924,  141, 
101 — 108). — The  silicon  tetrachloride  was  purified  by  repeated 
fractional  distillation  in  a  high  vacuum,  and  the  purity  tested  by 
measurement  of  the  vapour  pressure  at  0°  (76-6  mm.).  The  resulting 
chloride  was  free  from  hydrochloric  acid  and  higher  chlorides. 
It  was  decomposed  by  sodium  hydroxide  solution,  and  the  chlorine 
precipitated  with  silver  nitrate.  From  the  ratio  SiCl4 :  4Ag  (Cl= 
35-457;  Ag=  107-88)  a  mean  of  four  analyses  gave  Si=28T05, 
with  a  mean  deviation  of  ±0-003.  The  authors  regard  this  as  in 
favour  of  Baxter’s  value  Si— 28-063,  and  against  the  generally- 
accepted  former  value  28-3.  L.  L.  B. 

Atomic  Weight  of  Chlorine.  (Mlle.)  E.  Gleditsch  (J.  Chim. 
physique,  1924,  21,  456—460). — No  difference  could  be  detected 
in  the  atomic  weights  of  chlorine  contained  in  carefully  purified 
silver  chloride  prepared  from  (a)  volcanic  ammonium  chloride  pro¬ 
duced  in  an  eruption  of  Vesuvius,  (6)  water  from  a  depth  of  1573  m. 
in  the  Calumet  and  Hecla  mines  near  Lake  Superior,  and  (c)  ordinary 
barium  chloride.  W.  H.-R. 

Atomic  Weight  of  Zirconium.  0.  Honigschmid,  E.  Zintl, 
and  F.  Gonzalez  (Anal.  Fis.  Quvrn.,  1924,  22,  432—462). — The 
occurrence  of  hafnium  together  with  zirconium  has  necessitated  a 
revision  of  the  atomic  weight  of  zirconium.  After  removal  of  the 
greater  part  of  the  hafnium  by  fractional  crystallisation  of  the 
potassium  double  fluorides  and  correction  for  the  small  amounts 
of  hafnium  remaining,  as  shown  by  X-ray  examination,  the  mean 
value  for  the  atomic  weight  of  zirconium,  determined  by  way  of  the 
bromide,  is  given  as  91-22.  This  is  in  good  agreement  with  the 
value  obtained  by  Venable  and  Bell  (A.,  1924,  ii,  690)  and  deducible 
from  Aston’s  data  for  the  isotopes  of  zirconium  (A.,  1924,  ii,  690), 
assuming  that  the  fourth  isotope  (96)  is  present  in  inappreciable 
amount.  G.  W.  R. 

Determination  of  the  Atomic  Weight  of  Selenium.  P. 

Brtjylants,  F.  Lafortune,  and  L.  Verbruggen  (Bull.  Soc.  chim. 
Belg ..  1924,  33,  587 — 612). — Selenium  was  purified  by  several 
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repetitions  of  the  following  treatment :  solution  in  nitric  acid, 
evaporation  of  the  solution  to  dryness,  sublimation  of  the  selenium 
dioxide  obtained,  and  reduction  of  the  sublimate  with  dry  ammonia. 
The  element  was  converted  into  hydrogen  selenide  by  direct  com¬ 
bination  with  hydrogen  at  700°  and  by  means  of  the  action  of  water 
on  aluminium  selenide  prepared  by  fusing  the  two  elements  together. 
In  all  cases  the  gas  was  purified  by  condensation  in  a  mixture  of  solid 
carbon  dioxide  and  alcohol.  By  direct  weighing,  a  litre  of  hydrogen 
selenide  was  found  to  weigh  at  0°  and  760  mm.  3-6624  g.  (mean  of 
53  determinations) ;  the  atomic  weight  of  selenium  is.  therefore, 
79-23.  A.  R.  P. 

Atomic  Weight  of  Bismuth.  A.  Classen  and  G.  Strauch 
[Z.  anorg.  Chem.,  1924, 141,  82 — 94). — The  atomic  weight  of  bismuth 
has  been  determined  by  means  of  the  combustion  of  bismuth  tri¬ 
phenyl,  previously  purified  by  distillation  in  a  high  vacuum.  In 
contact  with  oxalic  acid,  the  oxalate  is  formed  (cf.  Classen  and  Ney, 
A.,  1921,  ii,  119),  which,  by  heating  in  a  stream  of  oxygen,  yields 
an  oxide  free  from  carbon.  The  apparatus  employed  was  a  modi¬ 
fication  of  that  devised  by  Richards,  in  which  the  initial  weighing 
out,  the  combustion,  and  the  final  weighing  all  take  place  in  the 
same  vessel.  As  a  mean  of  fifteen  experiments,  the  value  208-989 
was  obtained  for  the  atomic  weight.  This  confirms  the  value  209 
found  by  Classen  and  Ney,  and  contradicts  that  (208)  given  by  von 
Schneider  and  Gutbier.  L.  L.  B. 

Distribution  of  Length  of  a-Particles  of  Polonium  in  Oxygen 
and  Nitrogen.  I.  Curie  and  N.  Yamada  ( Compt .  rend.,  1924, 
179,  761 — 763). — About  four  hundred  particles  were  measured 
from  nitrogen,  a  somewhat  smaller  number  from  oxygen;  the 
general  form  of  the  curves  of  distribution  of  length  is  similar  to  that 
found  with  air  by  Curie  (A.,  1923,  ii,  207).  The  difference  in  the 
actual  values  is  attributed  to  the  use  of  radiation  from  a  greater 
mass  of  polonium  than  that  employed  hitherto,  so  that  absorption 
at  the  surface  of  the  radiation  source  may  have  occurred.  The 
conclusion  is  reached  that  the  difference  in  form  between  Bragg’s 
oxygen  and  nitrogen  curves  is  due  to  the  law  of  variation  of  ionisation 
with  length  of  the  a-particle.  H.  J.  E. 

Secondary  [3-Rays  produced  in  a  Gas  by  X-Rays.  P.  Auger 
[Compt.  rend.,  1925,  180,  65 — 68;  cf.  A.,  1924,  ii,  286,  440). — When 
A -rays  are  passed  into  pure  argon  only  secondary  (3-rays  are  pro¬ 
duced,  but,  if  the  argon  is  diluted  with  hydrogen,  tertiary  3-rays  of 
a  few  millimetres  range  are  also  formed.  In  krypton  diluted  with 
hydrogen,  the  tertiary  rays  have  a  range  comparable  with  that 
of  the  secondary  rays,  and  there  are  traces  of  quaternary  (3 -rays. 
The  tertiary  rays  start  from  the  same  origin  as  the  secondary  and 
are  distinguished  from  the  latter  in  that  they  are  not  affected  by 
changes  in  the  tension  of  the  exciting  X-rays.  Their  production  is 
explained  as  follows  :  if  the  initial  X-ray  ionises  an  atom  deeply 
(e.g.,  in  the  K  shell)  the  vacant  space  is  very  soon  taken  by  an  electron 
from  one  of  the  outer  shells  [e.g.,  the  L  shell)  with  liberation  of 
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energy.  This  energy  may  be  given  off  as  electromagnetic  radiation, 
but  generally  this  radiation  is  reabsorbed  by  the  same  atom  with 
the  loss  of  an  electron  from  one  of  the  outer  layers,  and  this  produces 
the  tertiary  3-ray.  The  process  may  be  repeated,  with  emission  of 
quaternary  or  [3-rays,  until  the  outermost  shell  of  electrons  is  reached. 

W.  H.-R. 

Magnetic  Spectrum  of  the  High  Speed  [3-Rays  of  Thorium- 

B-\-C.  D.  K.  Yovanovitch  and  J.  d’Espine  ( Compt .  rend., 
1925,  180,  202 — 203). — The  magnetic  spectrum  of  the  3-rays  of 
thorium-jB-f-C’  is  found  to  contain,  in  addition  to  those  dis¬ 
covered  by  Meitner  (A.,  1922,  ii,  732),  a  band  of  rapid,  but  feeble, 
rays  extending  to  Hp  (gauss  per  cm.) =6800  with  a  strong  doublet 
at  5480.  In  addition,  there  are  two  rays  at  11,000  and  18,000  and 
probably  another  at  40,000.  The  values  of  the  other  rays  are  in 
good  agreement  with  those  obtained  by  Meitner.  J.  W.  B. 

Absorption  of  3-Rays  by  Matter.  G.  Fournier  {Compt. 
rend.,  1925,  180,  284 — 287). — A  mixture  of  radium-Z)  and  -E  in 
equilibrium  was  used  as  a  source  so  that  the  experiments  were 
concerned  only  with  the  3-radiation  from  radium -Z?  and  with  a 
small  quantity  of  a  more  absorbable  3-ray.  The  coefficient  of  absorp¬ 
tion,  p.jp,  was  measured  for  carbon,  aluminium,  copper,  molybdenum, 
silver,  and  tin,  using  the  expression  /=/0eVp'™/*  where  mjs  is  the 
mass  of  absorbing  material  per  sq.  cm.,  p.  the  ordinary  absorption 
coefficient,  and  p  the  density  of  the  material.  p/p  is  independent  of 
experimental  arrangement  and  varies  with  the  absorbent  and  with 
the  velocity  of  the  3-rays  absorbed.  The  linear  relation  p/p= a +6iV 
(a=15,  6=0*142,  iV= atomic  number)  holds  accurately  for  the 
principal  3 -radiation  of  radium-Z?  with  the  above  elements  absorbing. 
For  the  other  3-rays  the  expression  found  to  hold  is  p/p=65+0-615  N, 
i.e.,  the  constants  are  4-33  times  greater  than  before.  R.  A.  M. 

Study  of  Characteristic  Spectra  of  y-Rays  by  Crystal 
Diffraction.  J.  Thibaud  {Compt.  rend.,  1925,  180,  138 — 140). — 
The  results  obtained  previously  for  the  frequencies  of  y-rays,  by 
the  examination  of  the  secondary  3-radiations  they  excite,  have 
been  confirmed  by  a  direct  examination  of  their  diffraction  by  a 
crystal  by  de  Broglie’s  method.  Examination  of  the  radiation 
from  radium  in  equilibrium  with  its  products  confirms  the  two  lines 
found  by  Rutherford  and  Andrade  near  1°  30'  (A.,  1914,  ii,  698). 
The  present  experimental  method  has,  however,  extended  the  range 
of  the  observations  to  rays  of  an  energy  of  at  least  236,000  volts. 
The  radiation  from  radiothorium  showed  four  lines  of  wave-lengths 
0-168,  0-145,  0-062,  and  0-052  A.  Of  these  lines  the  last  mentioned 
was  also  found  by  the  examination  of  the  3-spectrum  excited  in 
lead,  together  with  two  others  of  energy  2-73  and  2-98  X 105  volts 
respectively  which  were  not  detected  by  the  diffraction  method. 
Confirmation  of  two  of  the  lines  enumerated  is  also  found  in  the 
measurements  of  Meitner  (A.,  1922,  ii,  416)  and  of  Ellis  {ibid.,  466). 

G.  M.  B. 
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High-Energy  y-Ray  from  Thorium  Disintegration  Products. 

D.  H.  Black  {Nature,  1925,  115,  226). — New  measurements  have 
been  made  of  the  spectra  of  thorium -B,  -C,  and  -D.  Two  lines  of 
high  energy,  viz.,  2*55  and  2*62  x  106  volts,  and  possibly  a  third  of 
slightly  greater  energy,  have  been  observed.  No  lines  appear 
between  these  and  those  of  an  energy  of  about  0-8  X 10®  volts. 

A.  A.  E. 

Capacity  for  Emanating  of  Finely-divided  Precipitates  as 
a  means  of  Determining  Surface  Variation.  O.  Hahn 
{Annalen,  1924,  440,  121 — 139). — The  capacity  for  emanating 
possessed  by  a  compound  when  mixed  with  an  appropriate  radio¬ 
active  substance,  i.e.,  the  ratio  of  the  amount  of  emanation  diffusing 
out  at  the  ordinary  temperature  to  the  total  amount  the  active 
material  can  theoretically  give,  increases  with  the  degree  of  sub¬ 
division  of  the  compound  (cf.  Z.  Elektrochem.,  1923,  27,  189).  The 
procedure  previously  described,  which  gave  qualitative  results,  is 
now  combined  with  Paneth  and  Vorwerk’s  method  (A.,  1922,  ii, 
618),  so  that,  when  large  quantities  of  active  material  are  used, 
quantitative  results  are  obtained.  Investigations  on  ferric  hydroxide 
hydrogels  and  alcogels  are  recorded.  Gels  precipitated  in  the  cold 
have  a  higher  emanation  capacity  than  those  precipitated  in  the 
hot,  and  moist  gels  than  dry  gels,  although  the  reason  of  the  latter 
is  probably  not  the  increase  in  the  size  of  the  crystals.  The  eman¬ 
ation  capacity  tends  to  zero  on  heating  and  its  original  value  is  not 
attained  on  cooling;  it  decreases  rapidly  with  dry  gels  on  ageing, 
whereas  for  moist  alcogels  it  is  constant  and,  for  moist  hydrogels, 
nearly  so.  The  ageing  phenomena  in  dry  and  moist  hydrogels  are 
reversible.  The  emanation  coefficient  of  nickel  hydroxide  gels 
sinks  extremely  rapidly  on  drying ;  it  is  very  sensitive  to  traces  of 
impurities  in  this  case.  S.  K.  T. 

Thoron.  B.  Batscha  (Z.  physikal.  chem.  Unterr.,  1924,  37, 
117 — 118;  from  Chem.  Zentr.,  1924,  ii,  1149). — An  experiment  is 
described  for  demonstrating  the  exponential  character  of  the  decay 
of  thoron,  showing  that  its  half- value  period  is  about  53  seconds. 

G.  W.  R. 

Determination  of  Radium.  (Mme.)  P.  Curie. — (See  ii,  241.) 

Decomposition  of  Mercury  Atoms.  L.  Kaul  ( Metallborse , 
14,  1432;  from  Chem.  Zentr.,  1924,  ii,  1049). — The  conversion  of 
mercury  into  gold  (Miethe  and  Stammreich,  Naturwiss.,  12,  597)  is 
attributed  to  the  loosening  effect  of  the  ultra-violet  rays  on  the 
hydrogen  atoms  in  the  mercury  atom,  which  is  regarded  as  built 
up  of  hydrogen,  helium,  and  carbon  atoms.  The  hydrogen  atoms 
are  unable  to  resume  their  place  in  the  system  when  the  ultra¬ 
violet  light  is  withdrawn,  and  by  the  removal  of  four  hydrogen 
atoms  the  gold  atom  is  formed.  R.  B. 

Theory  of  the  Periodic  System.  A.  Sommerfeld  ( Physikal . 
Z.,  1925,  26,  70 — 74). — A  theoretical  paper  in  which  is  discussed 
the  distribution  of  electrons  among  atomic  levels  according  to  the 
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scheme  suggested  by  Stoner  (this  vol.,  ii,  85).  This  is  compared 
with  the  Bohr  distribution  and  its  bearing  on  the  optical  and 
magnetic  properties  of  the  elements  considered.  F.  G.  T. 

Application  of  the  Correspondence  Principle  to  Degenerate 
Systems  and  the  Relative  Intensities  of  Band  Lines.  E.  C. 

Kemble  ( Physical  Rev.,  1925,  [ii],  25,  1 — 22). — In  an  attempt  to 
harmonise  the  Kratzer  half  integral  quantum  numbers  with  the 
symmetry  in  the  intensities  of  the  two  branches  of  the  hydrogen 
chloride  band  at  3-46  /*,  treatment  of  the  molecule  as  a  degenerate 
system  with  but  one  quantum  condition  for  two  degrees  of  freedom 
led  to  an  unsatisfactory  formula.  A  modification  is  proposed  and 
justified  by  treating  the  molecule  as  a  non-degenerate  system. 
Comparison  between  theory  and  experiment  is  fairly  satisfactory  if 
it  is  assumed  that  the  lines  possess  a  fine  structure.  A.  A.  E. 

Lack  of  Correspondence  between  Spectroscopic  and  Spec- 
trophotometric  Absorption  Maxima.  H.  Gombos  ( Biochem . 
Z.,  1924,  151,  7 — 14). — Absorption  maxima  of  permanganate 
solutions  determined  spectroscopically  and  spectrophotometrically 
do  not  correspond.  J.  P. 

Photometric  and  Spectrophotometric  Studies.  IV.  The 
Influence  of  Temperature  on  the  Absorption  Spectra  of 
Borax  and  Phosphate  Beads.  K.  Schaum  and  M.  Funck 
(Z.  iciss.  Phot.,  1924,  23,  73 — 78). — Study  of  the  absorption  spectra 
of  borax  and  phosphate  beads  characteristically  coloured  with 
copper,  nickel,  cobalt,  iron,  chromium,  and  manganese  shows  that 
in  most  cases  increase  in  temperature  (cold  to  800 — 850°)  brings 
about  a  shift  of  the  absorption  band  towards  the  red.  In  some 
individual  cases,  e.g.,  .copper-borax,  chromium-phosphate,  and 
manganese-borax  and  -phosphate,  the  shift  is  very  marked.  In 
certain  other  cases,  e.g.,  cobalt,  the  effect  of  temperature  is  very 
small.  The  results  give  no  reliable  information  about  the  broaden¬ 
ing  of  the  bands  nor  the  increase  in  the  maxima  on  elevation  of 
temperature.  Considerable  alteration  in  temperature  brings  about 
no  constitutive  change  in  the  absorbing  complex,  although  it  con¬ 
siderably  modifies  the  absorption  spectrum.  The  investigation 
was  carried  out  with  a  Konig-Martens  spectrophotometer.  Beads 
were  prepared  on  a  platinum  wire,  and  could  only  be  used  for  about 
2  hours  on  account  of  their  hygroscopicity.  Beads  having  an 
accurately  known  content  of  colouring  metal  salt  can  be  produced, 
but  the  preparation  of  such  beads  is  useless,  since  they  cannot  be 
made  plane -parallel.  The  influence  of  thickness  and  concentration 
was  eliminated  by  using  Weigert’s  “  typical  colour  curve  ”  method 
(cf.  A.,  1916,  ii,  545).  W.  C. 

Influence  of  the  CH-group  on  the  Absorption  of  certain 
Organic  Compounds  below  3/*.  T.  Dreisch  (Z.  mss.  Phot., 
1924,  23,  102 — 110). — Observations  were  made  with  a  mirror 
spectrometer  using  benzene  and  chloroform  in  both  the  liquid  and 
vapour  states,  and  acetylene  gas.  Between  2-486/*.  and  1-179/* 
benzene  and  chloroform  show  four  comparable  bands  in  the  liquid 
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state,  and  two  comparable  gaseous  bands.  An  acetylene  band  at 
2-47/a  agrees  with  the  benzene  band  at  about  2-48/a,  but  a  second 
acetylene  band  at  1-56/a  was  previously  unknown,  and  falls  between 
the  benzene  bands  at  1-688/a  and  1*45/a.  There  is  no  acetylene  band 
corresponding  with  the  benzene  band  at  2-18/a,  which  is  character¬ 
istic  of  aromatic  compounds.  With  one  exception,  due  probably 
to  insufficient  resolution,  the  four  liquid  and  the  two  vapour  bands 
of  benzene  and  chloroform  show  the  same  numerical  relationship. 
The  ratio  of  the  absorption  coefficients  of  similar  bands  due  to 
benzene  and  chloroform  is  as  3  to  1.  The  acetylene  band  at  2-47/a 
fits  in  with  the  above  proportion.  W.  C. 

Ultra-violet  Absorption  Spectra  of  Haemoglobin  Deriv¬ 
atives.  Chemical  Constitution  of  Blood  Pigments.  H. 

Friedli  (Bull.  Soc.  Ckim.  biol.,  1924,  6,  908— -934). — An  account  is 
given  of  the  ultra-violet  absorption  spectra  (as  far  as  2000  A.)  of 
pyrrole,  indole,  a-  and  p-methylindole,  hsemin,  a-  and  [1-bromo- 
hsemin,  hsematin  in  acid  and  alkaline  solution,  haematoporphyrin 
dimethyl  ether,  mesoporphyrin,  and  of  the  anhydride  and  imide  of 
haematic  acid.  The  relation  between  the  chemical  constitution  and 
the  absorption  spectra  of  these  compounds  is  discussed.  It  is  found 
that  indole  has  a  totally  different  spectrum  from  either  pyrrole  or 
benzene,  from  which  it  is  derived.  The  methylindoles  possess 
spectra  very  similar  to  that  of  indole  itself;  the  position  of  the 
substituent  methyl  group  has  a  small  effect.  Hsemin  (on  account,  it 
is  suggested,  of  the  four  pyrrole  rings  it  contains)  shows  a  strong 
ultra-violet  absorption.  Although  no  difference  can  be  detected 
chemically,  there  is  a  marked  difference  spectroscopically  between 
a-  and  3-bromohsemin.  The  absorption  in  the  ultra-violet  of  the 
compounds  not  containing  an  atom  of  iron  ( e.g .,  haematoporphyrin) 
is  considerably  diminished.  The  spectra  of  the  imide  and  anhydride 
of  haematic  acid  are  very  different.  L.  F.  H. 

Absorption  of  [Ultra-] Violet  Light  by  Organic  Substances. 

V.  E.  Kepianka  and  L.  Marchlewski  (Bull.  Soc.  chim.,  1924, 
[iv],  35,  1613 — 1618). — The  coefficient  of  extinction,  for  a  given 
wave-length,  of  an  aqueous  solution  containing  equimolecular 
quantities  of  benzoic  acid  and  phenol  is  equal  to  the  sum  of  the 
coefficients  for  solutions  of  the  separate  substances  of  the  same 
concentration,  in  most  cases  to  within  5%.  The  maximum  deviation 
was  15%.  S.  K.  T. 

Absorption  of  Ultra-violet  Rays  by  Methyl  Derivatives  of 
Naphthalene.  H.  de  Laszl6  (Compt.  rend.,  1925,  180,  203 — 
206). — The  absorption  spectra  of  mono-  and  di-methylnaphthalenes 
in  the  vapour  state  and  in  hexane  solution  are  plotted.  The 
introduction  of  the  methyl  group  into  the  naphthalene  causes  a 
displacement  of  the  spectrum  towards  the  red  which  is  greater  with 
P-  than  a-mononaphthalene  derivatives,  and  with  2  :  6-  than  2  :  7- 
dimethylnaphthalene.  The  spectra  resemble  generally  those  of 
naphthalene  itself,  consisting  of  a  region  A  between  3250  and  2950  A., 
a  region  B  between  2950  and  2500  A.,  and  a  very  strong  band  in  the 
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ultra-violet,  at  2200  A.  In  the  state  of  vapour,  the  A  region  consists 
of  continuous  bands  (resolution  into  lines  being  observed  only  in  the 
case  of  {3-methylnaphthalene)  which  can  be  grouped  into  several 
series  with  almost  constant  intervals.  In  the  B  region  the  bands  are 
fused  together,  the  absorption  curve  showing  three  maxima  for  the 
(3 -derivative  and  four  for  the  a-,  whilst,  in  the  vapour  state,  the  (3- 
derivative  shows  seven  and  the  a-derivative  four  continuous  bands. 

J.  W.  B. 

Spectrum  of  Carbon  Monoxide  at  Very  Low  Pressures, 
and  its  Relation  to  the  Spectrum  of  the  Tails  of  Comets. 

F.  Baldet  ( Compt .  rend.,  1925,  180,  271 — 273;  cf.  A.,  1924,  ii, 
438). — The  spectrum  was  obtained  by  the  impact  of  slow  electrons 
from  an  incandescent  filament.  Thirty  bands  are  given  between 
5700  and  3080  A.,  each  having  four  principal  edges.  The  positions 
are  given  sufficiently  accurately  by  the  Deslandres  expression, 
v=  (27-83/2 .  Tt2+2197-24n)  -  (26-57/2  .p*+  1493-66jp)+23529-0,  where 
n  varies  from  —3  to  0  and  p  from  -f  3  to  —9.  The  origin  is  taken 
at  the  most  intense  band  beginning  at  4248-55  with  stronger  edges 
at  4251-27,  4271-31,  4273-87.  All  the  bands  are  similarly  sub¬ 
divided.  The  wave-number  differences  between  the  first  and  third, 
the  second  and  fourth  edges  of  the  same  band  are  practically  constant 
(Av=  — 126).  Between  the  first  and  second,  Ai/  varies  regularly  but 
not  linearly  from  Av~  — 17  at  v— 18,000  to  Av=  — 10  at  i*=31,000. 
The  spectrum  resembles  closely  the  third  group  in  that  of  air. 
Since  the  one  may  be  due  to  a  molecule  N~fO  and  the  other  to 
C-f-  O,  it  seems  possible  that  the  influence  of  oxygen  preponderates 
in  both  spectra.  The  spectrum  is  characteristic  of  comet-tails  and 
may  be  called  the  third  negative  group  of  carbon.  The  first  group 
was  recorded  by  Deslandres  (A.,  1904,  ii,  105)  and  the  second  by 
Deslandres  and  d’Azambuja  {ibid.,  1905,  140,  917).  R.  A.  M. 

Infra-red  Absorption  Spectrum  of  Ammonia.  K.  Schier- 
kolk  (Z.  Physik,  1924,  29,  277 — 287). — The  absorption  spectrum 
of  ammonia  in  the  region  from  0-589/x  to  14-4/x  has  been  studied  by 
means  of  an  apparatus  of  high  dispersive  power.  In  the  short¬ 
wave  portion  of  this  region  strong  bands  have  been  found  at  1-493/*. 
and  1-935/*,  with  a  weaker  one  at  1-643/*.  A  strong  band  at  2-22 /* 
shows  two  sharp  maxima  at  2-202/*  and  2-239/*.  The  bands  previ¬ 
ously  found  by  Coblentz  (“  Ultra-red  Investigations  ”)  in  the 
neighbourhood  of  3-0 /*,  6-0/*,  and  from  7-8/*  to  15/*,  have  been 
further  resolved.  The  last  forms  a  double  band.  Mean  values  for 
the  moment  of  inertia  of  the  ammonia  molecule  have  been  calcu¬ 
lated  from  the  absorption  bands  and  compared  with  Eucken’s  value 
calculated  from  the  vapour-pressure  curve  {Jahrb.  Radioakt.,  1920, 
16,  401).  M.  S.  B. 

Structure  of  the  so-called  Ultra-violet  Bands  of  Water 
Vapour.  G.  H.  Dieke  {Nature,  1925,  115,  194). — Results  of  a 
consideration  of  published  data,  to  be  given  in  detail  elsewhere,  are 
summarised.  With  the  aid  of  the  combination  principle  it  is 
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possible  to  obtain  the  relative  values  of  the  rotational  terms  without 
any  theoretical  assumption  concerning  the  structure  of  the  mole¬ 
cule.  A.  A.  E. 

Ultra-violet  Absorption  Spectra  of  Ketens  and  their  Di- 
merides.  II.  G.  C.  Lardy  (J.  Chim.  physique,  1924,  21,  353 — 
385 ;  cf.  this  vol.,  ii,  87). — Details  of  the  experimental  data  ( loc .  cit.) 
are  given.  Using  solutions  in  hexane  and,  in  some  cases,  in  alcohol, 
the  ultra-violet  absorption  spectra  of  the  following  substances  are 
described  in  detail;  keten,  diethyl-,  dipropyl-,  and  diphenyl-keten ; 
tetraethyl-,  tetrapropyl-,  and  tetra-allyl-diketocycZobutane ;  di- 
phenyldimethyldiketocjyZobutane ;  diketocycZobutane ;  diphenyl- 
diketocycZobutane ;  the  diethyl  ester  of  1  :  3-dimethyl-2  :  4-di- 
ketocycZobutane-l  :  3-dicarboxylie  acid ;  acidimethyldiketocycZo- 
butane ;  ethyl-  and  phenyl-carbimides ;  diethylcarbodi-imide ; 
diacetyl.  No  difference  exists  between  the  absorption  spectra  of 
aldoketens  of  the  type  H2C!C!0  and  ketoketens  of  the  type  R2CICIO. 
The  absorption  spectrum  of  keten  has  also  been  examined  in  the 
state  of  vapour,  and  consists  of  a  number  of  fine  bands  occupying 
the  same  position  as  that  of  the  wide  band  given  by  the  substance  in 
solution  and  corresponding  with  the  group  CIO.  W.  H.-R. 

Fluorescence  of  Benzene  Vapour  by  Monochromatic 
Excitation.  P.  Pringsheim  and  A.  L.  Reimann  (Z.  PhysiJc, 

1924,  29,  115 — 124). — The  ultra-violet  band  fluorescence  of  benzene 
vapour,  excited  by  different  monochromatic  radiations  from  the 
mercury,  zinc,  and  cadmium  arcs,  has  been  examined.  At  the 
saturation  pressure  of  25  mm.  at  0°,  any  active  wave-length  excites 
the  same  spectrum  as  that  previously  obtained  under  excitation  by 
electrical  discharge,  or  by  light  from  the  iron  arc  (Me Vickers  and 
Marsh,  T.,  1923,  123,  642,  817,  820).  At  lower  pressures,  less  than 
1  mm.,  some  of  the  feeble  bands,  which  do  not  stand  in  any  clearly 
recognised  series  relation  with  the  exciting  line,  or  with  one  another, 
become  intensified,  whilst  the  stronger  bands  almost  disappear. 
Raising  the  temperature  to  increase  the  saturation  pressure,  or 
adding  another  gas,  gradually  restores  the  original  spectrum.  At 
still  higher  pressures,  for  example  75  mm.,  and  also  in  liquid  benzene 
and  concentrated  solutions,  the  fluorescence  appears  to  be  a  surface 
phenomenon,  owing  to  the  strong  absorption  of  the  exciting  radiation. 
This  accounts  for  the  negative  results  of  earlier  investigators. 

M.  S.  B. 

Phosphorescent  Powers  of  Fluorescein.  B.  Batscha  (Ber., 

1925,  58,  [B],  187— 193  ;  cf.  Trede  and  Wulff,  A.,  1922,  ii,  245).— 
Fluorescein  is  brought  into  a  highly  phosphorescent  condition  when 
a  small  quantity  of  it  is  melted  with  tartaric  or  citric  acid  and  the 
molten  mass  is  allowed  to  cool.  The  phenomenon  is  excited  by 
exposure  to  bright,  diffused  daylight,  but  persists  only  for  8 — 10 
seconds.  It  appears  to  be  connected  with  the  viscosity  of  the 
mixture,  since  the  citric  acid  preparations  require  to  be  cooled  to 
—12°  (when  they  become  hard  instead  of  viscous)  before  the  effect 
is  obvious  and,  further,  phosphorescence  is  no  longer  observed  if  the 
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mixtures  are  heated  to  about  45°.  Mixtures  of  fluorescein  and 
dextrose  are,  at  most,  faintly  phosphorescent,  but  this  property  is 
acquired  if  acidic  substances  (oxalic  or  salicylic  acid,  potassium 
hydrogen  oxalate,  sodium  hydrogen  sulphate)  are  added.  Pyro- 
catechol,  quinol,  normal  sodium  sulphate,  sodium  hydroxide,  barium 
hydroxide,  sodium  carbonate,  and  disodium  hydrogen  phosphate  do 
not  produce  this  effect,  but  the  action  of  the  alkaline  materials  is 
rendered  somewhat  obscure  by  their  behaviour  towards  dextrose 
itself.  It  is,  however,  established  definitely  that  the  phosphores¬ 
cence  of  fluorescein  is  activated  by  substances  with  free  hydrogen 
ions.  Phosphorescence  is  excited  in  tartaric  acid  or  dextrose  which 
has  been  melted  and  cooled  if  exposed  to  the  arc  light,  and  the 
effect  disappears  if  the  specimens  are  warmed  at  45°;  the  pheno¬ 
menon  is  much  less  readily  excited  and  less  intense  in  character 
than  that  observed  in  the  presence  of  fluorescein.  H.  W. 

Examination  of  the  Classical  Dispersion  Formula  in  the 
Case  of  Monatomic  Gases  and  Vapours.  K.  F.  Herzfeld 
and  K.  L.  Wolf  (Ann.  Physik,  1925,  [ivj,  76,  71-105). — A  study  of 
experimental  results  for  the  variation  of  refractive  index  with 
wave-length  in  the  case  of  helium,  neon,  and  argon,  shows  that  they 
can  be  expressed  satisfactorily  by  a  dispersion  formula  of  only  one 
term  in  which  the  specific  (“  dispersion  ”)  frequency  lies  further  in 
the  ultra-violet  than  the  long  wave-length  end  of  the  absorption 
spectrum.  The  attempt  to  base  a  formula  on  the  resonance 
frequency  failed,  but  a  formula  with  two  terms,  one  of  which 
involved  the  resonance  frequency  and  the  other  the  dispersion 
frequency,  satisfied  the  cases  of  argon  and  helium. 

The  number  of  electrons  in  each  atom  causing  the  dispersion  is 
much  larger  for  argon  than  for  neon,  but  the  further  increase  for 
krypton  and  xenon  is  small.  The  authors  consider  that  there  is  a  real 
deviation  from  the  classical  formula  and  favour  that  of  Wentzel. 
An  integral  relationship  is  established  between  the  refractive  indices 
for  helium,  neon,  argon,  krypton,  and  xenon,  for  very  long  wave¬ 
lengths.  Mercury  vapour  shows  a  peculiarity  at  X7000  A.  in  that 
there  is  anomalous  dispersion  bur  no  absorption.  E.  B.  L. 

Theory  of  Constitutive  Colour.  E.  Zintl  and  A.  Rauch 
( Ber .,  1925,  58,  [B],  234;  cf.  A.,  1924,  ii,  806). — The  colour  of  all 
inorganic  substances,  including  the  elements,  has  been  ascribed  by 
Biltz  (A.,  1923,  ii,  809)  to  the  presence  of  incompletely  saturated  or 
weak  electro- valency  forces.  H.  W. 

Ionisation  in  the  Wave  of  Propagation  of  Explosions. 

A.  E.  Malinowski  (./.  Chim.  physique,  1924,  21,  469 — 478). — A 
rapid  current  of  air  mixed  with  hydrogen  or  hydrocarbon  vapour 
was  passed  through  an  iron  tube  and  the  variations  of  pressure  and 
ionisation  were  measured  when  the  explosive  wave  proceeded 
normally,  and  when  it  was  made  to  pass  through  a  strong  electric 
field.  The  explosion  proper  is  preceded  by  an  initial  wave  in  which 
ionisation  takes  place,  the  degree  of  ionisation  being  reduced  if  the 
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wave  passes  through  a  strong  electric  field  owing  to  the  latter  re¬ 
moving  the  ions  or  electrons.  In  the  case  of  a  mixture  of  air  with 
benzene  vapour,  the  explosion  can  be  completely  stopped  if  the  initial 
wave  passes  between  plates  charged  to  a  potential  difference  of  about 
110  volts.  The  degree  of  ionisation  is  greater  in  those  places  in 
which  the  velocity  of  the  wave  is  increasing  than  where  it  is  decreasing. 
Of  the  total  number  of  ions  (%)  produced,  the  greater  number 
recombine  and  the  resulting  liberated  energy  maintains  the  explosion. 
But  a  small  fraction  (n)  of  the  ions  (?i/n1<  3-6  X 10-5)  are  carried 
forward  by  the  explosive  wave  from  one  layer  to  the  next,  and  it  is 
these  ions  that  accelerate  the  explosion  and  can  be  removed  by  an 
electric  field.  W.  H.-R. 

Evolution  of  the  Molecule  of  Nickelic  Hydroxide  in  Contact 
with  Water.  (Mlle.)  S.  Veil  ( Gompt .  rend.,  1925,  180,  211 — 
213;  cf.  A.,  1924,  ii,  557). — Nickelic  hydroxide  and  nickel  sesqui- 
oxide  show  exactly  similar,  but  slightly  smaller,  variations  of  the 
molecular  coefficient  of  magnetisation  on  successive  re -dissolution 
and  re-precipitation  as  do  the  corresponding  compounds  of  bivalent 
nickel.  J.  W.  B. 

Relation  between  the  Critical  Temperature  and  the  Mole¬ 
cular  Volume  at  Absolute  Zero.  R.  Lorenz  and  W.  Herz 

( Z .  anorg.  Chem.,  1925,  141,  375 — 379). — Theoretical.  Previous 
work  (this  vol.,  ii,  25;  Van  Laar,  “Die  Zustandgleichung 
von  Gasen  und  Fliissigkeiten,”  1924,  140)  is  used  to  deduce 
the  relation  V0ypk/Ti!—o-l3,  where  F0  is  the  molecular  volume  at 
absolute  zero,  pk  and  Tk  the  critical  pressure  and  temperature,  and 
y=bk/2b0,  where  b  is  the  constant  of  Van  der  Waals.  For  most 
normal  substances  y=0-9,  and  the  relation  reduces  to  V0pkjTk—5'l, 
whilst  more  accurately  2y=l  4-0-038 V Tk.  The  above  relations 
have  been  tested  for  a  number  of  organic  and  inorganic  compounds 
and  the  agreement  is  very  satisfactory ;  in  the  case  of  elements  the 
values  of  F0 PiJTjc  are  considerably  greater  than  the  theoretical 
value,  but  the  values  of  F0y pkjTk  are  in  better  agreement. 

W.  H.-R. 

Wave-length  of  Maximum  Energy  in  the  Sound  Spectrum 
of  an  Explosion.  A.  Ditto ur  (Gompt.  rend.,  1924,  179,  759 — 
761). — Evidence  is  adduced  in  support  of  the  relation  established  by 
Villard  (ibid.,  1924,  179,  617)  between  the  wave  of  maximum  energy 
and  the  mass  of  explosive  used.  H.  J.  E. 

Double  Refraction  of  Amorphous  Liquids  and  Molecular 
Constitution.  D.  Vorlander  and  R.  Walter  ( Physikal .  Z., 
1924,  25,  571 — 573). — The  double  refraction  of  about  120  organic 
substances  was  measured  when  they  were  placed  in  a  rotating 
cylinder  apparatus  at  nearly  constant  temperature.  The  results  for 
various  types  of  molecules  are  given  in  terms  of  the  “  specific 
double  refraction,”  which  in  the  case  of  amorphous  oils  is  given 
by  Djur},  where  D  is  the  double  refraction  observed  when  the  cylinder 
rotates  with  a  velocity  u,  and  rj  the  coefficient  of  viscosity  of  the 
substance  referred  to  water  as  unity.  A  curve  is  given  showing 
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the  connexion  between  the  specific  double  refraction  and  the 
length  of  chain  in  the  case  of  the  fatty  acids.  L.  F.  B. 

Rotatory  Power  of  Cholesteric  Substances.  M.  Boyer 

(Cornet,  rend.,  1925,  180,  148 — 150;  cf.  A.,  1923,  ii,  223). — The 
enormous  rotatory  power  of  the  cholesteric  phase  is  due  to  a  strong 
helical  torsion  in  the  substance,  the  rotatory  power  being  smaller  the 
larger  the  torsion.  In  a  mixture  of  amyl  cyanobenzylideneamino- 
cinnamate  with  cholesteryl  benzoate  (2*75  parts  :  1)  this  torsion 
diminishes  as  the  temperature  rises  from  the  lower  transition  point  to 
the  higher  temperature  at  which  the  cholesteric  phase  passes  into  the 
nematic  phase.  At  the  same  time  the  rotatory  power  increases  to 
seven  times  its  initial  value.  The  direction  of  the  spiral  torsion 
becomes  reversed  at  this  point,  the  rotatory  power  on  either  side  of 
it  for  5100  A.  being  +135-8  and  — 135-8  turns  per  mm.  In  all  other 
cases,  optical  rotatory  power  falls  with  rise  of  temperature.  The 
cholesteric  rotatory  power  differs  in  this  from  molecular  rotation 
in  crystals,  which  often  rises  with  the  temperature.  On  the  other 
hand,  cholesteric  rotatory  power  is  quite  analogous  to  magnetic 
rotation  and  especially  with  respect  to  the  dispersion,  the  passage 
from  a  large  value  -\-R  to  an  equally  large  — R  for  adjacent  wave¬ 
lengths  being  paralleled  only  in  magnetic  rotatory  dispersions.  The 
light  is  in  both  cases  circularly  polarised.  G.  M.  B. 

Ammonium  Dimolybdomalate.  E.  Darmois  and  A.  Hon- 

relaitre  ( Compt .  rend.,  1924,  179,  629 — 632). — Ammonium 
dimolybdomalate  reacts  with  substances  which  can  combine  with 
molybdic  acid  and  these  produce  variations  in  its  rotatory  power. 
Hydroxy-acids,  polyhydric  alcohols,  polyphenols,  and  phenolic 
acids  exert  marked  influence.  This  appears  to  depend  on  the 
possession  of  two  hydroxyl  groups  in  adjacent  positions  (cf.  Boeseken, 
A.,  1921,  i,  843).  H.  J.  E. 


Varying  Valency  of  Gold  with  Respect  to  Mercaptanic 
Radicles.  (Sir)  P.  C.  Bay  (J.  Indian  Chem.  Soc.,  1924, 1, 63 — 73). — 
Various  products  obtained  as  precipitates  by  addition  of  gold  chloride 
to  solutions  of  sulphur  compounds  in  alcohol,  ether,  and  acetone 
are  formulated  as  containing  bi-,  quadri-,  and  sexa- valent  sulphur 
together  with  bi-,  ter-,  quadri-,  and  quinque-valent  gold.  From 
diethyl  disulphide  two  compounds,  Et2S2,Au2Cl4  and  Et2S2,Au4Cl2. 
From  monopotassium  dithioethylene  glycol,  C4H8S4Au2C1.  Disodium 
dithioethylene  glycol  gave  (C2H4S2)4Au3C1  in  ether,  (C2H4S2)5Au2  in 
acetone.  The  following  compounds  are  described  from  benzylidenedi- 
ethylene  tetrasulphide  :  2[PhCHS4(C2H4)2],Au3Cl4,Et00, 

6[Ph*CHS4(C2H4)2]Au4Cl3,  5(C2H4)2S2,Au3Cl5,l-5Et20, 
4[(C2H4)2S2]Au3Cl4,0-5Et2O,  4[(C2H4)2S2],Au3C12, 
3[(C2H4)2S2]Au3Cl2,EtOH,  3[(C2H4)2S2],Au2Cl2,EtOH, 
3[(CaH4)2sj.J&3CT2,EtoA.  Methylene  trisulphide  gave 


(C2H4S)3,2AuC13  and  (C2H4S)3,AuC12. 


G.  M.  B. 


Calculation  of  Molecular  Diameters  from  Heat  of  Vaporis¬ 
ation  and  Surface  Tension  Data.  H.  Sirk  (Physikal.  Z.,  1924, 
25,  545 — 546). — A  formula  is  deduced  connecting  the  diameter  of  a 
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molecule  of  a  substance  with  its  internal  heat  of  vaporisation,  and 
is  used  to  calculate  the  molecular  diameters  for  seventeen  different 
substances.  The  values  obtained  are  compared  with  those  calcu¬ 
lated  from  a  modified  form  of  an  equation  given  by  Ostwald  and 
with  values  obtained  by  Kuenen  from  kinetic  theory  data.  On 
the  average  the  author’s  values  are  about  30%  larger  than  those  of 
Kuenen.  L.  F.  B. 

Crystal  Structures  of  Ammonium  Fluoferrate,  Fluoalum- 
inate,  and  Oxyfluomolybdate.  L.  Pauling  (J.  Amer.  Chem. 
iSoc.,  1924,  46,  2738 — 2751). — Cubic  crystals  of  ammonium  fluo¬ 
ferrate,  fluoaluminate,  and  oxyfluomolybdate  have  been  examined 
by  the  spectral,  Laue,  and  powder  X-ray  methods.  The  units 
of  structure,  based  on  a  face-centred  lattice,  contain  4  mols.  The 
values  of  d  found  are  :  ammonium  fluoferrate  9-10  A.,  fluoaluminate 
8-40  A.,  and  oxyfluomolybdate  9-10  A.  The  results  closely  resemble 
those  for  the  chlorostannate.  In  oxyfluomolybdate  oxygen  and 
fluorine  atoms  are  taken  as  crystallographically  equivalent. 

G.  M.  B. 

Electrical  Conductivity  of  Rock  Salt  Crystal.  I).  von 

Seelen  ( Z .  Physik,  1924,  29,  125 — 140). — The  electrical  conduc¬ 
tivity  of  natural  rock  salt  crystals  has  been  determined  at  tem¬ 
peratures  from  15°  to  500°.  No  experiments  were  made  on 
chemically  pure  single  crystals,  and  the  material  used  could  only 
be  regarded  as  presenting  roughly  a  crystal  lattice  structure.  The 
conductivity  varies  with  different  specimens,  with  the  direction  of 
the  current  in  relation  to  the  crystal  axes,  and  with  the  thickness  of 
the  layer.  At  low  temperatures,  it  is  very  small.  The  results 
are  affected  to  a  slight  extent  by  a  dielectric  polarisation,  and  after 
long  passage  of  the  current  electrolytic  polarisation  is  observed. 
Ohm’s  law  is  valid  up  to  differences  of  potential  of  200  volts. 
Transport  measurements  show  that  the  conduction  is  electrolytic 
and  that  the  current  is  carried  solely  by  the  sodium  ion.  The 
sodium  separated  at  the  cathode  rapidly  changes  into  hydroxide 
and  carbonate,  or  bicarbonate.  By  determining  the  potential  at 
different  points  inside  the  crystal,  it  has  been  shown  that  the  fall 
of  potential  between  the  electrodes  is  not  expressed  by  a  straight 
line  graph.  The  form  of  the  curve  does  not  change  with  the 
potential  difference  applied,  but  only  with  temperature.  The 
effect  therefore  appears  to  be  due  to  a  variable  resistance  of  the 
material.  Charging  and  discharging  phenomena  have  been  studied 
and  are  in  agreement  with  Maxwell’s  theory.  The  results  show 
that  conduction  takes  place  by  the  formation  of  volume  charges 
and  not  of  electrical  double  layers.  M.  S.  B. 

Free-space  Numbers.  I.  It.  Lorenz  and  W.  Herz  ( Z . 

anorg.  Chem.,  1924,  141,  304 — 308;  cf.  A.,  1923,  ii,  801;  1924,  ii, 
520,  823). — The  “  free-space  number,”  y,  is  calculated  by  sub¬ 
tracting  the  “  filled-space  number,”  ip,  from  unity.  Since  ip  has 
been  determined  for  a  great  number  of  compounds,  the  values  of  y 
have  only  to  be  tabulated ;  the  figures  obtained  vary  from  0-3601 
for  bromobenzene  to  0-5401  for  ethylene.  S.  I.  L. 
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Hardening  Phenomena  in  Metals  as  Revealed  by  X-Rays. 

E.  Schiebold  (Z.  Metallic.,  1924,  417 — 425,  462 — 480). — A  critical 
discussion  and  review  of  the  work  and  theories  of  previous  inves¬ 
tigators  on  the  effect  of  cold  work  in  hardening  metals  and  the  use 
of  X-rays  in  revealing  the  changes  undergone  by  metals  during 
plastic  deformation  is  given  and  the  opinion  expressed  that  no 
satisfactory  theory  which  will  account  for  all  the  known  facts  of 
the  mechanism  of  the  hardening  of  metals  by  cold  work  has  yet 
been  advanced.  Laue  and  Debye-Scherrer  rontgenograms  show 
that  plastic  deformation  takes  place  as  the  result  of  pure  translation 
of  the  crystals  in  an  orderly  geometric  manner  along  slip  or  twinning 
planes  combined  with  bending  or  tearing  of  the  individual  crystal 
grains,  and,  by  observing  the  symmetry  of  the  diagrams,  it  is 
possible  to  tell  approximately  the  extent  and  nature  of  the  deform¬ 
ation  which  the  metal  has  undergone,  as  the  symmetry  of  the 
figures  is  greater  the  severer  the  deformation.  [Cf.  B.,  1925,  103.] 

A.  R.  P. 

Structure  of  Metals  and  its  Physical  Investigation.  J. 

Czochralski  (Z.  Metallic.,  1925,  17,  1 — 11). — A  description  is 
given  of  an  attempt  to  elucidate  the  phenomena  that  occur  during 
the  deformation  of  a  metal  by  investigating  the  behaviour  of  a 
single  crystal  of  aluminium  during  distortion.  Specimens  in  the 
shape  of  round  or  square  rods  exhibited  after  twisting  about  the 
long  axis  and  after  coiling  characteristic  reflection  figures  when 
polished  and  etched,  the  shape  of  the  figures  depending  to  a  great 
extent  on  the  deformation  the  metal  had  undergone.  Laue  photo- 
grams  also  showed  this,  but  not  nearly  so  clearly.  A  single  crystal 
of  aluminium  twisted  through  360°  and  again  twisted  back  to  its 
original  shape  gave  almost  the  same  Laue  photogram  as  the  original, 
but  the  star-like  design  was  not  so  strongly  marked  and  a  polished 
and  etched  section  showed  the  presence  of  twinned  crystals  along 
the  boundaries  of  the  specimen ;  annealing  at  620°  caused  complete 
recrystallisation.  From  his  results,  the  author  expresses  the 
opinion  that  Polanyi’s  theory  of  the  deformation  of  metals  by  the 
translation  and  parallel  movement  of  the  crystals  does  not  agree 
with  all  the  known  facts.  [Cf.  B.,  1925,  175.]  A.  R.  P. 

Smectic  Compounds  and  X-Rays.  E.  Friedel  ( Compt . 
rend.,  1925,  180,  269—271;  cf.  A.,  1923,  ii,  223;  1924,  ii, 
518). — Friedel  and  de  Broglie  found  that  smectic  compounds  like 
oleates  give  diffraction  patterns  with  X-rays.  McBain  asserted 
that  the  results  were  due  to  crystalline  oleates.  The  typical 
smectic  compounds,  ethyl  p-azoxy  benzoate,  ethyl  p-azoxycinnam- 
ate,  pass  from  the  crystalline  to  the  smectic  condition  at  tem¬ 
perature  T1  and  melt  to  the  amorphous  condition  at  T2.  Below 
Tx,  normal  X-ray  spectra  are  shown,  between  Tx  and  T2  the  results 
are  of  a  special  type  characterised  by  equidistant  planes  in  one 
direction.  Above  Tz  no  spectra  were  obtained.  For  ethyl  p-azoxy - 
benzoate  $=19-9,  6' =16-2  and  for  ethyl  p-azoxycinnamate  $=23. 
A  mixture  of  15  parts  of  the  former  with  I  part  of  the  latter  gave 
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.S' =20-6,  6'=  16*2  where  S  and  G  are  the  distances  between  successive 
planes  in  the  smectic  and  crystalline  states,  respectively  (C=longest 
distance).  The  earlier  work  on  solid  soaps  and  pure  oleates  gave 
similar  results.  The  only  mesomorphs  to  show  diffraction  patterns 
are  the  smectic  compounds.  R.  A.  M. 

Determination  of  the  Molecular  Weights  of  Non-volatile 
Substances  by  the  Isothermal  Distillation  of  their  Solutions. 

C.  Hrywakowski  (J.  Chim.  physique,  1924,  21,  396 — 399). — The 
accuracy  of  the  microscopical  method  of  determining  molecular 
weights  due  to  Barger  (T.,  1904,  85,  286)  has  been  tested  by  experi¬ 
ments  with  aqueous  solutions  of  carbamide  and  resorcinol.  If  a  ther¬ 
mostat  is  used,  the  method  gives  results  correct  to  0-005  g.-mol., 
this  degree  of  accuracy  being  about  the  same  as  that  obtained  by 
b.  p.  or  f.  p.  determinations,  but  the  microscopical  method  has 
the  advantage  of  being  applicable  over  a  range  of  temperatures. 

W.  H.-R. 

Variation  of  the  Molecular  Weights  of  Sodium,  Potassium, 
and  Tellurium  with  Temperature.  A.  Jountaux  (Bull.  Soc . 
chim.,  1924,  [iv],  35,  1607 — 1613). — From  the  previously  published 
observations  of  other  workers  it  is  shown  that  sodium  is  monatomic 
over  the  temperature  range  63-5 — 1063° ;  potassium  is  unimolecular 
near  its  m.  p.,  but  its  complexity  increases  as  the  temperature  rises. 
Tellurium  is  monatomic  at  357°  and  becomes  more  complex  at  lower 
temperatures.  It  is  diatomic  at  high  temperatures  (about  1500°). 

S.  K.  T. 

Optical  Constants  of  Solid  Caesium.  J.  B.  Nathanson 
(Physical  Rev.,  1925,  [ii],  25,  75 — 84). — The  optical  constants  of 
caesium  with  reference,  to  air  are,  for  light  of  wave-length  4550 — 
6800  A.  (six  values  are  tabulated),  as  follows  :  refractive  index, 
0-362 — 0-350  (minimum,  0-321  at  5890  A.) ;  coefficient  of  absorption, 
2-37 — 4-34;  reflecting  power,  0-442 — 0-661;  principal  angle  of 
incidence,  55° 25' — 63° 20' ;  principal  angle  of  azimuth,  38°  32'— 40°  6'. 

A.  A.  E. 

Thermoelectric  Behaviour  of  Pure  Iron  at  its  Transition 
Points.  A.  Goetz  (Physikal.  Z.,  1924,  25,  562 — 571). — A  pure 
iron  wire  is  heated  by  the  passage  of  an  alternating  current.  The 
wire  consists  of  two  uniform  portions  of  different  diameters,  so 
chosen  that  when  the  wire  is  heated  different  modifications  of  iron 
may  exist  simultaneously  in  the  two  portions.  The  ratio  of  the 
diameters  decides  the  particular  modifications  which  may  so  exist 
for  a  given  temperature  of  the  thinner  portion.  The  thermoelectric 
behaviour  of  the  various  modifications  may  thus  be  studied  right 
up  to  the  melting  point.  The  results  show  that  there  is  a  big  decrease 
in  the  thermoelectric  power  when  iron  passes  from  the  (3  modification 
to  the  y  modification,  and  an  increase  when  y-iron  changes  to  8-iron, 
thus  showing  that  the  space-centred  cube  structure  is  thermo- 
electrically  positive  with  respect  to  the  surface-centred  cube 
structure.  L.  F.  B. 
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Molecular  Heats  of  Vaporisation.  M.  Prud  ’homme  ( J 
Chim.  physique,  1924,  21,  461 — 465). — The  molecular  heat  of 
vaporisation  (L)  at  any  temperature  (T)  may  be  expressed  by  the 
relation  (1),  L—KT(TC — T)j(Te — Tx)  where  T,  is  the  critical 
temperature  and  Tx  the  boiling  point,  both  on  the  absolute  scale. 
This  relation  is  tested  for  methyl  alcohol.  When  plotted  against 
T,  the  value  of  LjK  rises  to  a  maximum  at  T=TC[2 ;  the  value  of 
K  is  a  minimum  at  this  point,  but  the  minimum  is  fiat  so  that 
K  is  approximately  constant  at  this  point,  but  increases  greatly 
on  either  side.  Empirically  L  may  be  expressed  by  the  relation 
(2),  L=a(Te—T)n,  where,  for  methyl  alcohol,  log  0=0*3381461, 
and  w=0-26o ;  the  agreement  between  observed  and  calculated 
results  is  good  to  within  100°  of  the  critical  temperature.  Com¬ 
bination  of  (1)  and  (2)  shows  that  K  may  be  expressed  in  the  form 
K=(Te—T)n~1.C/T,  where  C  is  a  constant.  The  values  of  K  at 
different  temperatures  are  calculated  for  various  substances ;  for 
nitrous  oxide  the  value  of  L  calculated  for  the  b.  p.  indicates  that 
the  substance  forms  unassociated  molecules  on  the  basis  of  Trou ton’s 
Law.  W.  H.-R. 

Density  of  Oxygen.  G.  P.  Baxter  and  H.  W.  Starkweather 
( Proc .  Nat.  Acad.  Sci.,  1924,  10,  479). — The  oxygen  was  weighed  in 
a  globe  of  about  a  litre  capacity  in  the  usual  manner  against  a 
counterpoise  of  similar  capacity,  but  with  increased  refinements. 
The  balance  case  was  wrapped  in  felt ;  it  contained  radium  bromide 
to  dissipate  electrostatic  charges,  the  balance  room  temperature 
was  controlled  to  1°,  and  the  barometers  were  immersed  in  water 
at  a  constant  temperature.  The  average  of  all  the  twenty-two 
experiments  gave  the  density  1-42901  g./litre  at  0°,  760  mm.  of 
mercury,  and  sea  level,  latitude  45°  :  the  g.-mol.  volume  is  in 
consequence  22-415  litres.  E.  B.  L. 

Properties  of  Pure  Hydrogen  Peroxide.  V.  Vapour 
Pressure.  O.  Maass  and  P.  G.  Hiebert  (J.  Amer.  Chem.  Soc., 

1924,  46,  2693 — 2700). — Direct  measurements  of  the  vapour 
pressure  of  hydrogen  peroxide  are  summarised  by  the  equation 
log  p~— (0-05223  X  48530 )/T+ 8 -843.  The  following  constants  are 
deduced  :  b.  p.  152-1°,  latent  heat  of  evaporation,  341-5  cal., 
Trouton’s  constant,  27-3,  critical  temperature,  459°.  G.  M.  B. 

Hardness  of  Manganese  Steel.  C.  Benedicks  ( Nature , 

1925,  115,  230). — Shavings,  obtained  by  means  of  quartz  or  alun- 
dum,  from  a  non-magnetic  specimen  of  manganese  steel  exhibited 
ferro-magnetism,  but  no  lines  due  to  a-iron  could  be  detected  by 
X-ray  analysis.  It  is  nevertheless  probable  that  mechanical  stress 
causes  a  partial  conversion  of  -y-iron  into  a-iron.  A.  A.  E. 

Property-Composition  Curves  of  Binary  Liquid  Mixtures. 

L.  Frank  (Z.  physikal.  Chem.,  1924,  114,  257 — 274). — The  possi¬ 
bility  of  interpreting  property-composition  curves  in  terms  of  the 
van  der  Waals  equation  is  considered.  The  properties  include 
vapour  pressure,  boiling  point,  specific  volume,  viscosity,  surface 
tension,  and  partial  pressure,  and  forty-three  binary  mixtures  have 
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been  examined.  It  has  been  found  that  the  assumption  of  com¬ 
pound-formation  or  association  can  be  frequently  dispensed  with, 
although  in  some  cases,  e.g.,  chloroform-ether,  carbon  disulphide- 
acetone,  mixtures  of  benzene  with  methyl  alcohol,  ethyl  alcohol, 
acetic  acid,  and  carbon  disulphide,  and  nearly  all  mixtures  with 
water,  satisfactory  results  are  not  obtained.  The  mixtures  with 
water  are  regarded  as  ternary  mixtures,  perhaps  with  (H20)m  and 
(H20)n,  whilst  almost  all  other  mixtures  for  which  calculated  and 
experimental  values  do  not  agree  contain  an  associated  component. 
On  the  other  hand,  the  boiling  point-concentration  curves  show 
fairly  good  agreement  between  calculated  and  observed  values  in 
the  case  of  ether-methyl  alcohol  and  ether-ethyl  alcohol,  although 
the  alcohols  are  associated,  and  the  viscosity  values  also  seem  to 
be  largely  unaffected  by  association.  The  vapour  pressure- 
concentration  curves  for  methyl  alcohol-ethyl  alcohol  give  good 
agreement,  a  fact  for  which  the  explanation  suggested  is  that  over 
the  temperature  range  considered  (20 — 100°),  both  components 
are  associated  to  the  same  extent.  L.  L.  B. 

Determination  of  the  Structural  Composition  of  Alloys 
by  a  Metallographical  Planimeter.  E.  P.  Polushkin  {Trans. 
Amer.  Inst.  Min.  Met.  Eng.,  Dec.  1924,  19  pages). — The  structural 
composition  of  an  alloy  of  two  or  three  constituents  may  be  deter¬ 
mined  by  planimetric  measurement  of  the  area  occupied  by  each 
of  the  constituents  on  a  few  representative  photomicrographs. 
This  is  accomplished  by  drawing  a  series  of  parallel  lines  at  equal 
distances  apart  across  the  surface  of  the  photograph  so  as  to  divide 
the  constituents  into  a  number  of  trapezoids,  the  total  area  of 
which  is  found  by  multiplying  the  distance  between  two  succeeding 
lines  by  the  sum  of  the  medians  of  the  trapezoids  as  measured  by 
a  recording  planimeter.  The  volume  occupied  by  a  constituent  of 
the  alloy  is  then  the  same  fraction  of  the  total  volume  of  the  alloy 
as  the  area  of  the  constituent  is  to  the  whole  area  of  the  photograph. 
If  the  density  of  each  constituent  is  known,  the  weight  of  each 
present  can  be  calculated  and  thus  the  composition  of  the  alloy 
found.  The  application  of  the  method  to  the  analysis  of  some 
bismuth  alloys  and  of  cast  iron  is  described;  the  results  obtained 
agree  reasonably  closely  with  those  found  by  chemical  analysis. 

A.  R.  P. 

Equilibrium  in  Solutions  of  the  Isomorphous  Salts, 
(NH4)2S04fMgS04,6H20,  and  (NH4)2S04,FeS04,6H20.  I. 

Zweigl6wna  ( Roczniki  Ghemji,  1924,  4,  331 — 341). — The  solubilities 
of  mixed  crystals  of  these  salts  between  0°  and  6°  indicate  that  the 
double  sulphates  are  miscible  in  all  proportions  and  that,  in  chemical 
composition,  the  mixed  crystals  differ  little  from  the  solution, 
although  the  two  component  salts  differ  in  solubility.  If  c.  and  c2 
indicate  respectively  the  molecular  concentrations  of  the  two 
double  sulphates  in  the  solution,  and  xt  and  x2  the  molecular 
proportions  of  the  two  in  the  mixed  crystals,  the  values  of  c^x-. 
and  c2/x2  are  constant ;  from  this  it  is  inferred  that  the  crystal 
molecule  is  identical  with  the  simple  chemical  molecule.  T.  H.  P. 
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Relationship  between  Tensile  Strength,  Temperature,  and 
Cold-work  in  some  Pure  Metals  and  Single  Solid  Solutions. 

D.  H.  Ingall  (J.  Inst.  Metals ,  1924,  32,  41 — 64). — The  tensile 

strength  of  any  uniform  metal  or  alloy  is  a  linear  function  of  tem¬ 
perature  (provided  no  allotropic  or  phase  change  takes  place)  up 
to  a  certain  critical  inflexion  temperature  beyond  which  the 
function  is  of  a  higher  order.  The  critical  inflection  temperature 
of  an  alloy  is  that  of  the  constituent  with  the  lowest  inflexion 
temperature;  it  is  the  limiting  temperature  at  which  a  metal 
retains  its  properties  due  to  cold  work  and  is  possibly  influenced 
by  the  size  and  distribution  of  the  constituents.  [Cf.  B.,  1924, 
836.)  S.  K.  T. 

Allotropy  of  Glass.  H.  Le  Chatelier  ( Compt .  rend.,  1924, 
179,  718 — 721). — The  author  claims  that  his  equation  representing 
the  viscosity  of  glass  as  a  function  of  temperature  (ibid., 
1924,  179,  517)  and  the  inference  that  the  substance  exists  in 
another  allotropic  form  below  800°  are  confirmed  by  the  experi¬ 
mental  work  of  English  (J.  Soc.  Glass  Tech.,  1924,  8,  205).  Cal¬ 
culated  values  are  compared  with  those  obtained  experimentally 
and  a  diagram  indicates  the  points  at  which  allotropic  change 
occurs  for  three  different  types  of  glass.  H.  J.  E. 

Solubility  of  Chlorine  in  Carbon  Tetrachloride.  G.-M. 
Schwab  and  G.  Hanke  (Z.  physikal.  Chem.,  1924,  114,  251 — 256). 
— The  solubility  coefficient,  s,  has  been  determined  by  measuring 
the  decrease  in  pressure  with  time  of  chlorine  in  an  apparatus  of 
known  volume  connected  with  a  very  small  flask  containing  a 
small  quantity  of  carbon  tetrachloride.  The  value  of  s  is  found 
to  be  0-031  ±0-003  at  19°.  The  “invasion”  coefficient,  which  is 
defined  as  “  the  number  of  molecules  which  pass  per  second  through 
1  cm.2  of  surface  with  1  atm.  difference  between  the  pressure  in 
the  gas  phase  and  the  osmotic  pressure  in  the  solution,”  is  also 
determined  and  is  given  as  105i=2*2±0*5  at  19°.  L.  L.  B. 

Solubility  of  Yttrium  Salts.  M.  C.  Crew,  H.  E.  Steinert, 
and  B.  S.  Hopkins  (J.  Physical  Chem.,  1925,  29,  34 — 38). — The 
solubility  of  yttrium  chloride,  bromide,  nitrate,  and  sulphate  has 
been  measured  over  a  temperature  range  of  0 — 100°.  There  is  no 
change  in  the  hydration  of  these  salts  over  this  range.  M.  B.  I). 

Solubilities  of  Calcium  Soaps.  G.  A.  Harrison  ( Biochem . 
J.,  1924,  18,  1222 — 1223). — The  solubilities  of  the  calcium  soaps 
of  oleic,  palmitic,  and  stearic  acids  in  alcohol,  ether,  chloroform, 
acetone,  benzene,  xylene,  and  light  petroleum  are  given.  S.  S.  Z. 

Piezochemical  Studies.  XXVI.  Influence  of  Pressure  on 
Solubility  in  the  System  Naphthalene-Tetrachloroethane. 

E.  Cohen,  W.  A.  T.  de  Meester,  and  A.  L.  T.  Moesveld  ( Z . 
physikal.  Chem.,  1924,  114,  321— 333 ;  cf.  A.,  1923,  ii,  746).— In  the 
course  of  an  earlier  investigation  (ibid.,  1919,  93,  385)  it  was  found 
that  the  solubility  could  be  expressed  by  means  of  a  parabolic 
curve,  and  the  existence  of  a  minimum  solubility  was  suggested. 
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This  point  has  now  been  further  investigated,  using  the  system, 
naphthalene— tetrachloroethane,  in  which  the  solubility  is  strongly 
influenced  by  pressure.  The  two  following  equations  are  used  to 
express  the  results  :  (1)  c=cL-\-^pJryp2,  and  (2)  logc=a1-f-p1p-|- 
YjP2,  where  c  is  either  the  weight  per  cent,  with  respect  to  solvent 
or  solution,  or  the  molecular  per  cent,  with  respect  to  solution. 
In  all  cases,  equation  (1)  gives  better  results  than  (2),  especially 
where  c  is  expressed  as  percentage  by  weight  of  the  solvent.  It 
has  not  been  possible,  however,  to  decide  with  any  certainty 
whether  the  solubility  passes  through  a  minimum  or  not  with 
rising  pressure.  The  increase  of  solubility  amounts  to  10*5%  for 
a  pressure  increase  of  250  atm.  Concordant  results  could  only 
be  obtained  up  to  pressures  of  about  1000  atm.,  probably  on  account 
of  the  great  increase  of  viscosity  of  the  oil  at  higher  pressures. 

L.  L.  B. 

Absorption  of  Vapours  by  Charcoal.  E.  Urbain  ( Compt . 
rend.,  1925,  180,  63—65). — The  absorption  of  chlorine,  benzene, 
and  chloropicrin  vapours  by  compressed  charcoals  has  been  inves¬ 
tigated.  If  v  is  the  volume  of  the  pores,  V  the  volume  actually 
occupied  by  the  carbon,  and  $  the  apparent  volume  of  the  charcoal, 
V,  and  the  “  compactness  ”  c  is  defined  as  c—  V j<P.  Increase  in 
the  compactness  results  in  increased  absorption  in  the  case  of  chlorine, 
and  diminished  absorption  with  chloropicrin.  With  benzene,  the 
absorption  is  a  maximum  at  c— 0-300  and  decreases  on  either  side. 
In  the  specimens  examined  c  varied  from  0-19  to  0-40.  W.  H.-R. 

Adsorption  of  Vapours  by  Alumina.  L.  A.  Mtjnro  and 
F.  M.  G.  Johnson  {Ind.  Eng.  Chem.,  1925,  17,  88). — The  adsorptive 
power  of  alumina  depends  on  its  state  of  dehydration.  When  the 
water  content  is  less  than  7-2%,  however,  the  adsorptive  power 
remains  constant.  The  adsorption  of  gases  by  alumina  can  be 
divided  into  three  classes.  Ether,  ethyl  alcohol,  petrol,  methyl 
alcohol,  and  benzene  are  never  completely  adsorbed;  water  and 
acetic  acid  are  completely  adsorbed  until  the  alumina  is  within 
about  40%  of  saturation;  sulphur  dioxide  and  ammonia  are  com¬ 
pletely  adsorbed  until  the  alumina  has  become  saturated.  Sub¬ 
stances  such  as  acetone,  esters,  and  organic  compounds  containing 
halogens  are  catalytically  decomposed  by  the  alumina.  M.  B.  D. 

Adsorption  of  Hydrogen  and  Hydroxyl  Ions  by  Charcoal. 

C.  Kroetz  ( Biochem .  Z.,  1924,  153,  173 — 184). — Using  a  series  of 
buffer  mixtures  of  different  pK,  and  taking  the  isoelectric  point  of 
charcoal  to  be  that  of  the  buffer  mixture  which  does  not  change  in 
reaction  after  adding  excess  of  charcoal  to  it,  it  is  found  that  blood 
charcoal  has  its  isoelectric  point  at  pa  7-58.  An  appreciable  change 
in  the  reaction  of  a  medium  is  brought  about  only  when  much 
charcoal  is  used  and  when  the  medium  is  only  slightly  buffered. 
The  effect  of  therapeutic  doses  of  charcoal  on  the  pu  of  the  ali¬ 
mentary  secretions  is  negligible.  H.  D.  K. 

Adsorption  of  Nitrogen  Peroxide  by  Silica  Gel.  R.  C. 

Ray  ( J .  Physical  Chem.,  1925,  29,  74 — 86). — The  adsorption  iso- 
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therms  for  nitrogen  peroxide  by  silica  gel  have  been  determined  at 
15°,  57°,  80°,  and  100°  at  pressures  varying  from  11  to  490  mm. 
Gels  containing  between  5*16  and  4-68%  of  moisture  have  the  same 
adsorptive  capacity,  but  below  these  values  the  adsorptive  power 
is  considerably  diminished,  probably  owing  to  an  incipient  fusion 
of  the  surface  of  the  gel  due  to  prolonged  heating  at  a  fairly  high 
temperature.  By  repeated  adsorption  of  nitrogen  peroxide,  the 
water  is  replaced  by  approximately  the  same  volume  of  nitric 
acid  and  the  adsorptive  capacity  of  the  gel  is  only  slightly  diminished. 

M.  B.  D. 

Active  Charcoal.  III.  Spacial  and  Stoicheiometric  Rela¬ 
tions  of  Adsorption  (Chemical  Complex  Formation).  0. 

Ruff  and  E.  Hohlfeld  (Kolloid-Z.,  1925,  36,  23 — 39;  cf.  A., 
1923,  ii,  411 ;  1924,  ii,  334). — The  adsorption  curves  of  gases  and 
dissolved  substances  by  alder- wood  charcoal,  activated  by  steam, 
approximate  to  a  series  of  intersecting  straight  lines.  In  several 
cases,  the  adsorption  remains  constant  over  a  wide  range  of  con¬ 
centrations  up  to  the  saturation  of  the  solution.  Mercuric  chloride, 
aniline,  phenol,  benzoic  acid,  fumaric  acid,  and,  possibly,  oxalic 
acid  give  adsorption  curves  with  two  marked  changes  of  direction; 
the  curve  for  thiocarbamide  shows  three,  and  those  for  caffeine  and 
“  saccharin  ”  one  such  change.  The  adsorption  curve  of  succinic 
acid  consists  of  two  inclined  portions  separated  by  a  long  interval 
of  constant  adsorption.  With  two  exceptions,  the  breaks  occur  at 
points  within  one  of  the  ranges  1*2  to  1-4,  2-25  to  2-6,  and  4-0  to 
4-6  millimols.  per  g.  of  charcoal.  The  areas  of  a  postulated  uni- 
molecular  layer  of  adsorbed  substance  at  the  same  points  are  much 
less  concordant.  It  is  inferred  that  the  adsorption  depends  on  the 
number  and  valency  of  the  active  surface  groups  in  the  charcoal, 
rather  than  on  the  size  of  the  adsorbed  molecule.  The  adsorption 
curve  for  carbon  dioxide  near  the  temperature  of  condensation 
shows  breaks  at  2-6  and  5-3  millimols.  per  g.  of  charcoal.  It  is 
suggested  that  the  activation  of  charcoal  involves  chemical  changes 
at  the  surface  and  not  a  simple  increase  in  surface  area.  Adsorption 
is  regarded  as  a  special  case  of  molecular  complex  formation. 

E.  M.  C. 

Adsorption  by  Aluminium  Hydroxide  Considered  as  a 
Solid  Solution  Phenomenon.  L.  B.  Miller  ( U.S .  Pub.  Health 
Repts.,  1924,  39,  1502 — 1516. — The  relationship  of  the  Ereundlich 
adsorption  isotherm  to  adsorption  by  aluminium  hydroxide  is 
discussed.  Precipitation  of  aluminium  hydroxide  was  carried  out 
in  the  presence  of  varying  concentrations  of  negative  ions  (sulphate 
and  oxalate),  and  it  was  found  that  varying  adsorption  of  each 
ion  took  place  dependent  on  the  concentration  of  each  ion  present, 
thereby  influencing  the  character  of  the  floe  formed.  The  total 
adsorption  was  practically  constant  at  the  same  total  negative-ion 
concentration  regardless  of  the  relative  amounts  of  each  ion  present. 
The  pn  is  an  important  factor.  Positive-ion  concentration  may  also 
influence  the  efficiency  of  water  clarification  by  alum.  Alum  floe 
behaves  as  a  single  phase.  Chemical  Abstracts. 
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Adsorption  from  Solution  from  the  Standpoint  of  Capil¬ 
larity.  I.  W.  A.  Patrick  and  D.  C.  Jones  ( J .  Physical  Chem., 
1925,  29,  1 — 10). — The  adsorption  of  formic,  acetic,  benzoic,  and 
%-butyric  acids  by  silica  gel  containing  6*2%  of  moisture  has  been 
studied  in  various  organic  solvents.  In  general,  adsorption  of  a 
solute  increases  as  its  solubility  in  the  solvent  decreases.  Although 
nitrobenzene  increases  the  surface  tension,  nevertheless  it  is  strongly 
adsorbed  from  its  solution  in  kerosene.  The  adsorption  isotherm 
for  acetic  acid-carbon  disulphide  was  investigated  over  the  whole 
available  range  of  concentration.  The  results  are  explained  by 
assuming  that  the  adsorbed  phase  wets  the  adsorbent  and  thus 
presents  a  highly  concave  surface  to  the  rest  of  the  solution  from 
the  capillaries  in  the  gel.  This  concave  surface  decreases  the 
solubility  of  the  solute  and  hence  causes  a  phase  separation. 

M.  B.  D. 

Sorption  of  Toluene  and  Acetic  Acid  and  their  Mixtures 
by  Carbon.  A.  M.  Bakr  and  J.  W.  McBain  (J.  Amer.  Chem. 
Soc.,  1924,  46,  2718—2725 ;  cf.  T.,  1921, 119,  454).— In  the  sorption 
of  the  vapours  of  toluene  and  acetic  acid  by  sugar  carbon  maintained 
at  a  higher  temperature  than  the  liquid,  saturation  values  are 
found  which  are  nearly  independent  of  the  temperature  of  the 
carbon  :  1  g.  of  toluene  to  8  g.  of  carbon  and  1  g.  of  acetic  acid 
to  6  g.  of  carbon.  With  acetic  acid,  however,  sorption  rapidly 
diminishes  above  180°.  The  amounts  of  the  two  vapours  sorbed 
are  in  proportion  to  their  molecular  weights  if  the  doubled  molecules 
of  the  acetic  acid  are  taken  into  account.  When  solutions  of 
toluene  and  acetic  acid  are  employed,  the  results  agree  with  the 
conception  that  the  two  substances  can  replace  each  other  in  the 
adsorbed  film.  These  absolute  determinations  of  sorption  agree 
with  the  ordinary  relative  measurements  in  which  “positive  sorption  ” 
of  acetic  acid  is  shown.  G.  M.  B. 

“Weighting-  ”  of  Silk  with  Stannic  Chloride.  F.  Fichter 
and  F.  Eeichart  (Helv.  Chim.  Acta,  1924,  7,  1078 — 1082). — Fichter 
and  Muller  ( Fdrber-Ztg .,  1915,  26,  253,  274,  289)  expressed  the 
opinion  that  in  “  weighting  ”  silk  with  stannic  chloride  the  process 
begins  with  the  formation  of  an  additive  compound  of  the  silk  and 
the  stannic  chloride.  Elod  ( Chem.-Ztg .,  1922,  46,  597 ;  Roll. -Chem. 
Beih.,  1924, 19,  298)  doubts  this.  New  experimental  data,  however, 
have  confirmed  the  previous  conclusions.  Silk  (Japanese,  Chinese, 
Turkish,  and  Italian)  was  treated  at  100°  with  a  solution  of 
anhydrous  stannic  chloride  in  anhydrous  toluene;  the  increase  in 
weight  was  2-91  to  4-81%,  according  to  the  provenance  of  the  silk, 
but  in  each  case  the  proportion  of  stannic  oxide  in  the  ash  agreed 
fairly  with  that  calculated  on  the  assumption  that  the  increase  in 
weight  was  due  simply  to  addition  of  stannic  chloride  (51-3  to 
65-2%  found,  against  57-85%  calculated). 

The  esters  of  amino-acids  form  additive  compounds  with  stannic 
and  titanic  chlorides.  Ethyl  aminoacetate,  for  example,  affords, 
when  treated  with  stannic  chloride  in  benzene  solution,  a  resinous 
compound,  (C4H902N)2,SnCl4,  easily  decomposed  by  water. 
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Titanic  and  stannic  chlorides  combine  with  acetic  acid  to  form 
titanium  dichloride  diacetate ,  TiCl2Ac2,  pale  yellow  crystals,  and  tin 
dichloride  diacetate,  SnCl2Ac2,  colourless  crystals,  respectively.  Both 
compounds  are  immediately  decomposed  by  water.  W.  A.  S. 

Dyeing  Processes.  IV.  Influence  of  Particle  Size  on  the 
Process  of  Dyeing.  P.  Ruggli  and  A.  Fischli  (Helv.  Chim. 
Acta,  1924,  7,  1013 — 1018;  cf.  A.,  1924,  ii,  464). — The  size  of  the 
particles  in  solutions  of  various  dyes  was  measured  by  the  rate  of 
diffusion  of  the  dyes  into  4%  gelatin  jelly  (cf.  Traube  and  Shikata, 
A.,  1923,  ii,  385;  Auerbach,  A.,  1921,  ii,  680).  The  nine  (two 
mono-,  three  di-,  three  tri-,  and  one  tetra-)  sulphonic  acids  of 
benzeneazo-(3-naphthol  used  in  the  preceding  experiments  ( loc .  cit.) 
were  compared  with  crystal- violet,  and  with  six  substantive  dyes. 
The  acid  and  basic  dyes  all  diffused  at  approximately  the  same  rate, 
viz.,  23 — 31  mm.  in  84  hours,  but  the  substantive  dyes  diffused 
much  more  slowly  and  at  varying  rates. 

Certain  “  union  ”  dyes  give  redder  shades  on  wool  than  on  cotton 
from  a  neutral  bath.  Their  solutions  also  become  somewhat  redder 
on  heating,  the  original  colour  returning  more  or  less  rapidly  on 
cooling.  Comparative  experiments  made  with  six  dyes  are  described 
which  show  these  phenomena.  The  colours  of  the  dyed  cotton  and 
wool,  the  original  dyebath  and  the  exhausted  bath  (in  each  case) 
were  all  compared  with  one  another  by  matching  the  solutions 
etc.  against  mixtures  of  standard  solutions  of  water-blue  and  naph- 
thol-red  0.  In  general,  the  exhausted  bath  was  redder  than 
the  cotton  dyed  in  it,  but  bluer  than  the  wool.  Conflicting 
results  were  obtained  in  other  tests.  The  conclusion  reached, 
however,  is  that  the  redder  shades  are  produced  by  absorption  of 
the  smaller  particles,  and,  indeed,  are  associated  with  the  passage 
of  the  dyestuff  into  a  more  highly  disperse  form,  this  being  also 
the  explanation  of  the  redder  solution  produced  on  heating  (cf. 
Haller,  Kolloid-Z.,  1922,  30,  249).  W.  A.  S. 

Theory  of  Adsorption  and  Allied  Phenomena.  J.  Frenkel 
(Z.  Physik,  1924,  26,  117 — 138). — Langmuir’s  qualitative  treatment 
of  adsorption  ( Physical  Rev.,  1916,  8,  149)  is  now  placed  on  a 
quantitative  basis  and  an  exponential  formula  is  deduced  for  the 
mean  time  during  which  a  gas  atom  remains  adsorbed  at  a  solid 
surface.  From  this,  other  relations  are  obtained  for  the  layer 
density,  “  critical  reflexion  temperature,”  diffusion  coefficient,  etc. 
The  theory  is  extended  to  the  sublimation  and  dissociation  of  solid 
substances.  S.  K.  T. 

Surface  Tension  of  Sodium  and  Potassium  Amalgams  at 
the  Amalgam-Benzene  Interface.  S.  S.  Bhatnagar,  M. 
Prasad,  and  D.  M.  Mukerji  ( J .  Indian  Chem.  Soc.,  1924,  1, 
81 — 89). — The  interfacial  tensions  between  benzene  and  sodium 
and  potassium  amalgams  of  various  concentrations  have  been 
determined  at  30°  by  a  drop-weight  method.  Within  the  range 
examined  the  interfacial  tension  varies  in  a  linear  manner  with 
the  concentration  of  the  alkali  metals,  except  for  two  sharp  dis- 
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continuities  in  the  case  of  each  metal  (at  0-06  and  0*27%  Na  and 
0*08  and  0*16%  K)  which  are  attributed  to  the  formation  of  definite 
compounds.  (Cf.  Hine,  A.,  1917,  ii,  287.)  G.  M.  B. 

Structure  of  Surface  Films  on  Water.  N.  K.  Adams  (J. 
Physical  Chem.,  1925,  29,  87 — 101). — A  summary  is  given  of  pre¬ 
vious  work  done  by  the  author  (cf.  A.,  1921,  ii,  488;  1922,  ii, 
687 ;  1923,  ii,  539).  The  forces  exerted  by  unimolecular  films 
of  substances  on  water  indicate  a  strong  tendency  of  long  chain 
molecules  to  pack  closely  together,  side  by  side.  This  lateral 
adhesion  is  overcome  when  a  suitable  temperature  is  reached, 
which  is  higher,  the  longer  the  chains.  There  is  a  strong  attraction 
between  such  groups  as  OH,  CO,H,  C02,  CH3,  CN,  etc.,  and  water. 

M.  B.  D. 

Molecular  Orientation  of  the  Fatty  Acids.  J.  J.  Trillat 
(Compt.  rend.,  1925,  180,  280 — 281 ;  cf.  preceding  abstract). — Com¬ 
pounds  such  as  the  fatty  acids  orient  themselves  when  melted  on  a 
plate  of  glass  and  assume  the  smectic  condition  in  which  the 
molecules  are  parallel  to  one  another  and  their  extremities  parallel 
to  the  surface  of  the  glass.  Under  these  conditions  excellent 
X-ray  reflection  can  be  obtained.  Powdered  palmitic  acid  gives 
rise  to  large  concentric  circles  corresponding  with  a  microcrystalline 
structure  (distances  3*5 — 4  A.).  The  smectic  state  gives  small 
circles  corresponding  with  distances  of  36  A.  measured  both  by 
transmission  and  reflexion.  The  latter  method  also  discloses 
diffuse  effects  due  to  larger  rings  (3-5 — 4  A.).  As  the  thickness  is 
increased  the  influence  of  orientation  grows  less  and  the  diffuse 
rays  become  more  intense.  The  external  layer  is  thus  removed 
from  the  oriented  part  and  shows  the  microcrystalline  structure. 
The  photographs  resemble  those  of  Friedel  for  oleates,  which  should 
possess  not  only  the  smectic  structure  but  also  microcrystafline 
structure  in  thicker  layers.  R.  A.  M. 

Phototropism  in  Solution.  II.  Optical  Activity  as  an 
Aid  to  the  Study  of  Phototrophy.  B.  K.  Singh  ( J . 
Indian  Chem.  Soc.,  1924,  1,  45 — 50). — A  phototropic  change  in 
solutions  of  a-naththylaminocamphor  in  chloroform  (cf.  A.,  1921, 
i,  351)  has  been  followed  by  polarimetric  observations  during 
the  exposure  of  the  solution  to  direct  sunlight.  A  large  increase 
of  rotation  was  found  to  accompany  the  development  of  green  colour. 
The  reverse  change  in  the  dark  was  much  slower.  Orange  or  red 
light  had  practically  no  effect.  The  change  did  not  occur  in  any 
solvent  other  than  chloroform,  and  it  was  prevented  in  chloroform 
solutions  by  the  addition  of  a  trace  of  sodium  ethoxide.  The  results 
are  tentatively  attributed  to  the  formation  of  a  compound  of  the 
keto  and  enol  modifications  of  the  “  quinhydrone  ”  type. 

G.  M.  B. 

Osmotic  Pressure  of  Electrolytes  of  High  Molecular  Weight. 

E.  Hammarsten  ( Biochem .  Z.,  1924,  151,  177 — 180). — The  freez- 
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ing-point  depression  shown  by  crystallised  egg-albumin  chloride 
prepared  by  dialysis  (a)  at  the  isoelectric  point,  ( b )  in  the  presence 
of  hydrochloric  acid  followed  by  alkali,  and  (c)  in  the  presence  of 
acid  at  pH  3,  shows  that  a  certain  number  of  the  chloride  ions  are 
osmotically  inactive,  a  fact  which  is  attributed  to  the  large  differ¬ 
ence  in  the  ionic  volumes  of  the  two  constituents  of  the  protein 
salt  (cf.  A.,  1924,  i,  1139).  J.  P. 

Properties  of  Phosgene  [Carbonyl  Chloride]  Solutions  : 
Vapour  Tension  Curves  of  Aluminium  Chloride  Solution 

at  0°  and  25°.  A.  F.  0.  Germann  and  G.  H.  McIntyre  (J. 
Physical  Chem.,  1925,  29,  102 — 105;  cf.  A.,  1924,  ii,  674). — The 
vapour  pressure  of  solutions  of  aluminium  chloride  in  carbonyl 
chloride  has  been  determined  by  a  volumetric  method  (cf.  Germann 
and  Gagos,  A.,  1924,  ii,  861)  at  0°  and  25°  over  a  range  of  concen¬ 
tration  of  0 — 50%  aluminium  chloride.  M.  B.  D. 

Uric  Acid.  II.  Hydrotropic  Action  on  Uric  Acid.  R. 

Stern  ( Biochem .  Z.,  1924,  151,  268 — 273). — Sodium  salicylate  and 
sodium  2-phenylquinoline-4-carboxylate  (“  Atophan  ”)  have  a 
marked  hydrotropic  action  on  uric  acid,  a  0T%  solution  of 
“  Atophan  ”  dissolving  three  times  as  much  uric  acid  as  the  same 
volume  of  distilled  water  under  parallel  conditions.  The  hydro- 
tropic  effect  is  a  permanent  one  and  is  not  due  to  a  change  in 
Ps-  J* 

Recent  Advances  in  the  Field  of  Colloids.  T.  Svedberg 
{Chem.  Reviews ,  1924,  1,  249 — -275). 

Metachemistry  and  Metachemical  Processes  (A  Nomen¬ 
clature  and  System  of  Colloids).  P.  D.  Zacharias  {Kolloid-Z., 
1925,  36,  39 — 42). — It  is  suggested  that  terms  such  as  colloid  or 
dispersoid  chemistry  should  be  replaced  by  “  metachemistry,  ’  ’ 
in  order  to  avoid  initial  assumptions  as  to  the  nature  of  the 
materials  studied.  The  term  “  tile  ”  is  suggested  for  all  particles 
between  0-lyu,  and  lp.fi.  E.  M.  C. 

Dispersoid  Synthesis  of  Gold.  II.  (Preliminary  Com¬ 
munication.)  P.  P.  von  Weimarn  ( Kolloid-Z .,  1925,  36,  1 — 
12;  cf.  A.,  1923,  ii,  645,  869). — Gold  sols  prepared  by  the  author’s 
modification  of  the  “  formol  ”  method  with  ordinary  distilled  water 
have  remained  stable  for  many  months.  Many  failures  in  the 
formaldehyde  method  have  been  due  not  to  the  quality  of  the 
water,  but  to  impurities  in  the  formaldehyde  solutions.  The 
phosphorus,  glycerol,  tartrate,  or  citrate  methods  give  stable 
sols,  although  moulds  may  remove  the  gold.  Temperature  control 
and  the  use  of  freshly-prepared  solutions  are  necessary  to  secure 
reproducible  dispersoid  synthesis.  The  factors  influencing  the 
size  of  the  colloidal  particles  are  discussed.  Increased  concen¬ 
tration  of  the  reacting  solutions  leads  to  an  increase  in  the  mean 
size  of  the  crystalline  aggregates,  accompanied  by  a  decrease  in 
the  size  of  the  individual  crystals.  E.  M.  C. 
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Influence  of  Excess  of  Reagents  on  the  Formation  of  Dis- 
persoid  Solutions  of  Mercuric  Sulphide.  N.  I.  Morosov 
( Kolloid-Z .,  1925,  36,  21 — 23). — The  addition  of  sodium  sulphide 
solution  to  an  excess  of  mercuric  chloride  gives  a  white  precipitate. 
With  an  excess  of  sodium  sulphide,  brown  stable  dispersoid  solutions 
are  formed.  E.  M.  C. 

Preparation  of  Colloidal  Elements  by  Photochemical 
Decomposition  of  their  Gaseous  Hydrides.  I.  Preparation 
of  Colloidal  Arsenic.  L.  Dede  and  T.  Walther  (Ber.,  1925, 
58,  [5],  99 — 102). — Colloidal  solutions  of  arsenic  are  readily  pre¬ 
pared  by  bubbling  purified  arsine  through  water  which  is  exposed 
to  light  of  short  wave-lengths.  According  to  the  dilution,  these 
solutions  are  yellow  to  bluish-violet  in  colour.  Only  the  most 
concentrated  solutions  show  any  tendency  towards  coagulation; 
more  dilute  solutions  slowly  become  colourless  owing  to  the  gradual 
oxidation  of  arsenic  to  arsenious  oxide.  They  are  very  insensitive 
towards  electrolytes.  The  particles  are  negatively  charged.  The 
behaviour  of  the  solutions  towards  ammoniacal  silver  solution, 
mercuric  chloride,  and  alkaline  copper  solution  proves  the  particles 
to  be  arsenic  and  not  solid  arsenic  hydride.  It  has  been  observed 
incidentally  that  arsine  reacts  with  antimony  sulphide  ( e.g .,  of  red 
rubber  tube)  to  yield  arsenic  sulphide  and  stibine  which  decom¬ 
poses  into  antimony  and  hydrogen ;  the  latter  unites  with  the  sulphur 
in  the  rubber  to  give  hydrogen  sulphide .  H .  W. 

Electric  Synthesis  of  Colloids.  G.  Borjeson  ( Diss Upsala, 
1921). — Although  metallic  sols  produced  by  electrical  spattering 
consist  usually  of  (a)  metallic  globules  of  microscopic  or  sub-micro¬ 
scopic  size,  and  ( b )  a  truly  colloidal  portion,  produced  by  con¬ 
densation  of  gaseous  metal,  it  is  possible  to  eliminate  the  former. 
Gold  alcosols  may  remain  uncoagulated  for  a  year.  Most  individual 
particles  are  secondary  particles,  i.  e.,  they  possess  a  structure. 
Increased  viscosity  of  the  medium  causes  the  formation  of  larger 
particles.  Chemical  Abstracts. 

Metal  Sols  in  Non-dissociating  Liquids.  II.  Composition 
of  the  Disperse  Phase  of  Nickel  Sols  in  Benzene  and  Toluene. 

E.  Hatschek  and  P.  C.  L.  Thorne  ( Kolloid-Z .,  1925,  36,  12 — 16 ; 
cf.  A.,  1923,  ii;  390). — The  nickel  sols  in  benzene  and  toluene,  previ¬ 
ously  described,  contained  both  positively  and  negatively  charged 
particles.  The  decomposition  of  nickel  carbonyl  in  boiling  toluene 
in  an  atmosphere  of  hydrogen  gives  sols  containing  particles  with 
negative  charges  and  a  high  metallic  nickel  content.  Solutions  of 
nickel  carbonyl  in  benzene  or  toluene  often  give  a  pale  green  precipi¬ 
tate  of  a  hydrated  basic  nickel  carbonate  which  is  dispersed  in  the 
presence  of  caoutchouc  to  give  a  positively  charged  colloid. 
It  is  believed  that  the  nickel  sols  described  previously  consist  of 
the  oxidation  products  of  nickel  carbonyl,  held  on  caoutchouc 
particles  and  carrying  charges  only  in  the  outermost  layers,  with  a 
corresponding  difference  of  composition  which  is  too  small  to  be 
detected  by  analysis.  The  behaviour  of  organosols  is  not  neces- 
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sarily  simpler  than  that  of  hydrosols.  An  apparatus  is  described 
by  means  of  which  it  is  possible  to  maintain  a  steady  stream  of 
nickel  carbonyl  for  several  hours  without  attention.  E.  M.  C. 

Electrolyte-free,  Water-soluble  Proteins.  III.  Salt-Pro¬ 
tein  Compounds  (ZnCl2).  I.  W.  Pauli  and  M.  Schon  ( Biochem . 
Z.,  1924,  153,  253 — 284). — The  authors  have  examined  the  com¬ 
pounds  which  are  formed  when  a  solution  of  pure  zinc  chloride  is 
added  to  solutions  of  serum-albumin,  gelatin,  and  ovalbumin 
freed  from  alkali-  and  acid-protein  compounds  by  prolonged  electro¬ 
dialysis.  All  three  proteins  form  reversible  compounds  with  zinc 
ohloride.  In  the  case  of  serum-albumin,  electrometric  determin¬ 
ations  of  free  chloride  ions  show  that  about  twice  as  much  chlorine 
is  bound  to  the  protein  as  would  be  inferred  from  the  conductivity 
measurements,  indicating  that  complex  ions  containing  bound 
chlorine  assist  in  carrying  the  current.  Serum-albumin  and  gelatin 
behave,  on  the  whole,  similarly  towards  zinc  chloride,  both  in  the 
conductivity  changes  following  the  addition  of  varying  quantities 
of  this  salt  and  in  the  mobility  of  the  ions  in  the  mixed  solutions. 
In  such  solutions  serum -albumin  and  gelatin  migrate  chiefly  toward 
the  cathode.  Over  a  certain  range  of  zinc  chloride  concentration, 
which  range  increases  with  the  dilution  of  the  serum-albumin, 
heat  coagulation  of  this  protein  is  prevented.  Ovalbumin,  in 
presence  of  this  salt,  differs  from  the  other  two  proteins  examined, 
both  in  its  conductivity  relations  and  in  the  changes  found  in  the 
ionic  mobility.  In  an  electric  field  it  moves  in  the  opposite  direc¬ 
tion  to  serum-albumin,  and  shows  no  zone  of  insusceptibility  to 
heat  coagulation.  H.  D.  K. 

Quantitative  Filtration  as  a  Method  for  the  Analysis  of 
Dispersoids.  Wo.  Ostwald  ( Kolloid-Z .,  1925,  36,  46 — 55). — 
Curves  which  show  the  connexion  between  the  volume  of  filtrate 
and  the  time  of  filtration  under  constant  pressure,  serve  to  char¬ 
acterise  suspensions  of  clays,  soils,  precipitates,  etc.,  and  to  illustrate 
the  changes  in  the  structure  of  precipitates  produced  by  different 
methods  of  preparation,  by  flocculation  and  ageing. 

E.M.  C. 

Action  of  Silver  Sol  on  Arsenious  Sulphide  Sol.  H. 

Freundlich  and  F.  Moor  ( Kolloid-Z .,  1925,  36,  17 — 21 ;  cf.  A., 
1921,  ii,  494). — A  mixture  of  silver  and  arsenious  sulphide  sols 
undergoes  in  the  dark  a  change  of  colour  from  golden-brown  through 
greenish-brown  to  lilac,  and,  with  exposure  to  light,  through  green 
to  a  golden-yellow.  Both  changes  are  prevented  in  the  presence 
of  a  gelatin  gel.  The  reaction  in  the  dark  is  regarded  as  a  direct 
interaction  between  the  particles  of  the  two  sols.  The  secondary 
change  under  the  action  of  light  is  purely  chemical  and  involves 
oxygen,  with  the  probable  formation  of  a  silver  thioarsenite. 

E.  M.  C. 

Stability  of  Dispersoid  Silver  Solutions.  P.  P.  von  Weimarn 
{Kolloid-Z.,  1925,  36,  55;  cf.  A.,  1923,  ii,  645;  this  vol.,  ii, 
196b — Dispersoid  silver  solutions  prepared  by  the  author’s  modific- 
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ation  of  the  formaldehyde  method  have  remained  stable  for  a 
year.  E.  M.  C. 

Physical  Chemistry  of  the  Globulins.  VI.  Alteration  of 

Globulin  by  Heat.  M.  Adolf  ( Koll.-Ckem .  Beihefte,  1925,  20, 
288—318;  cf.  A.,  1923,  i,  396;  1924,  i,  101;  ii,  728,  831).— By 
heating  globulin  suspensions  in  water  at  100°,  the  solubility  in 
alkali  was  reduced  to  A,  in  hydrochloric  acid  to  -j1^,  and  in  neutral 
salt  solutions  to  T{nr  of  that  of  the  unheated  globulin.  The  com¬ 
bination  of  heated  globulin  with  base  increased  with  the  concen¬ 
tration  of  the  latter.  The  heated  globulin  combined  with  27  times 
as  much  acid  as  the  unheated,  and  observations  on  cataphoresis 
showed  that  the  acid  was  really  in  molecular  combination.  The 
solubility  in  salt  solutions  was  greatest  for  salts  with  tervalent 
ions.  Solutions  containing  an  excess  of  globulin  in  acid  or  alkali 
showed,  after  heating,  no  change  in  combining  power  or  in  solu¬ 
bility.  Globulin  in  neutral  salt  solutions  coagulated  on  heating, 
with  no  essential  change  in  conductivity  or  hydrogen- ion  concen¬ 
tration.  Solutions  in  salts  of  tervalent  ions  underwent  no  change 
on  heating.  E.  M.  C. 

Vanadium  Pentoxide  Sol.  I.  Streaming  Anisotropy.  H. 

Freundlich,  E.  Stapelfeldt,  and  H.  Zocher  (Z.  physikal.  Chem., 
1924,  114,  161—189;  cf.  A.,  1922,  ii,  102;  1923,  ii,  514).— 
The  double  refraction  and  dichroism  (together  called  streaming 
anisotropy),  which  occur  on  the  streaming  of  vanadium  pentoxide 
sol,  have  been  quantitatively  studied,  and  the  influence  of  age  and 
concentration  of  sol,  of  the  velocity  of  flow',  and  the  temperature 
has  been  determined.  The  sol  flowed  through  a  tube  with  rect¬ 
angular  cross-section,  and  a  polarisation  spectrometer  with  a  half¬ 
shadow  apparatus  was  employed  for  the  measurements.  The  source 
of  illumination  was  the  green  light  of  the  mercury  lamp.  It  was 
found  that  the  anisotropy  is  strongly  influenced  by  the  age  of  the 
sol.  In  a  freshly-prepared  sol  it  is  zero ;  it  increases  continuously 
with  time,  and  finally  reaches  a  maximum.  The  velocity  of  ageing, 
at  constant  streaming  velocity  and  temperature,  is  given  by  the 
equations  dAfdt—k^A^ — A)2  and  dF  /dt—ki^T^  —  r)2,  where  A  is 
double  refraction  and  r  dichroism.  The  magnitude  of  the  velocity  of 
ageing  is  very  sensitive  to  the  presence  of  impurities,  prising  from 
the  ammonium  vanadate  used  for  the  preparation  of  the  sol.  The 
influence  of  arsenic  acid  is  specially  marked.  The  relation  between 
the  velocity  coefficients  and  the  temperature  is  given  by  the  Arrhenius 
equation  loge  k— — AjT~\-B  in  which  the  constants  A  have 
values  of  over  10,000,  and  the  temperature  coefficient  for  10°  is 
about  4.  If  a  sol  which  has  reached  the  limiting  value  is  diluted, 
the  anisotropy  at  first  decreases  in  proportion  to  the  dilution. 
The  rate  of  decrease  then  slowly  diminishes,  and  finally  a  new 
limiting  value  is  reached.  This  behaviour  probably  depends  on 
the  fact  that  some  of  the  colloid  particles,  which  cause  the  double 
refraction,  are  in  a  state  of  true  solution.  The  anisotropy  increases 
with  the  velocity  of  flow.  With  fresh  sols,  the  increase  is  regular, 
but  with  old  sols,  a  limiting  value  is  reached.  For  the  same  sol 
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at  different  ages,  a  series  of  curves  is  obtained.  A  similar  series 
is  obtained  if  the  ageing  is  followed  at  a  different  temperature  and 
concentration,  or  with  another  sample  of  the  starting  material 
(ammonium  vanadate),  or  even  with  a  different  method  of  prepar¬ 
ation  of  the  sol.  With  rising  temperature,  the  anisotropy  diminishes, 
the  influence  of  temperature  being  practically  linear,  and  greater 
for  fresh  sols  than  for  old.  It  is  found  that  the  double  refraction 
of  the  sol  corresponds,  within  the  limits  of  error,  to  that  of  the 
vanadium  pentoxide  contained  in  it.  The  absolute  value  of  the 
double  refraction  is  T7.  L.  L.  B. 

Vanadium  Pentoxide  Sol.  II.  The  Vortex  Cross.  H. 

Fretjndlich,  F.  Stapelfeldt,  and  H.  Zocher  (Z.  physikal.  Chem., 

1924,  114,  190 — 207  ;  cf.  preceding  abstract). — An  investigation 
of  the  so-called  vortex  cross  of  vanadium  pentoxide  sol,  which  is 
formed  when  the  sol  is  rotated  between  two  cylindrical  walls  and 
observed  between  crossed  Nicols.  Four  minima  of  brightness  are 
to  be  seen,  giving  the  appearance  of  a  dark  cross,  of  which  the 
arms  form  with  the  direction  of  polarisation  an  angle  depending 
on  the  experimental  conditions.  The  angle  has  been  measured, 
and  found  to  be  independent  of  the  thickness  of  the  liquid  layer 
and  the  concentration  of  the  sol.  It  increases  rapidly  with  in¬ 
creasing  velocity  gradient  and  increasing  age  of  the  sol,  and 
decreases  with  rise  of  temperature.  The  increase  of  the  vortex 
angle  ip  with  age  has  been  followed,  and  it  is  found  that  the  velocity 
of  ageing  is  given  by  the  equation  d^/dt-k^^-i}/)2.  The  angle 
measured  in  the  slowly  changing  fresh  sol  has  the  value  45°,  whilst 

approximates  to  90°.  If  the  increase  of  i f/0  with  temperature  is 
considered,  the  influence  of  temperature  on  the  growth  of  the 
angle  with  age  is  given  by  the  Arrhenius  equation.  The  temper¬ 
ature  coefficient  for  10°  is  about  2-3.  The  behaviour  of  the  vortex 
cross  is  best  explained  in  terms  of  the  elasticity  of  the  sol. 
The  elastic  deformation  of  the  sol  elements  is  small  in  fresh  solutions 
and  with  small  velocity  gradient  (cf.  Schwedoff,  J.  Physique, 
1892,  [3],  1,  49).  It  behaves  like  that  of  a  rigid  body,  and  the 
cross  angle  is  45°.  When  the  velocity  gradient  is  great,  and  as 
the  sol  ages,  it  approaches  90°.  According  to  this,  the  cross  angle 
is  identical  with  the  angle  of  maximum  deformation;  and  the 
direction  of  maximum  deformation  corresponds  with  the  direction  of 
the  velocity  gradient.  The  colloid  particles  do  not,  therefore, 
arrange  themselves  along  the  stream  lines,  owing  to  the  friction 
between  adjacent  liquid  layers  of  different  velocities,  but  place 
themselves  in  the  direction  of  maximum  deformation.  Only  in 
old  sols  and  with  high  velocity  gradients  does  this  direction  prac¬ 
tically  coincide  with  the  direction  of  flow.  L.  L.  B. 

Birefringency  in  Colloids.  A.  Frey  ( Koll.-Chem .  Beih., 

1925,  20,  209—243;  cf.  Wiener,  A.,  1911,  ii,  557).— Lyophilic 
colloids  in  which  the  particles,  themselves  isotropic,  are  of  elongated 
shape  show  positive  birefringency,  whilst  with  tabular  particles 
the  birefringency  is  negative,  in  accordance  with  Wiener’s  theory. 
The  same  principle  applies  when  elongation  or  flattening  is  mechanic* 
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ally  imparted  to  spherical  particles  such  as  those  of  gelatin.  With 
lyophobic  colloids,  on  the  other  hand,  birefringency  is  due  to 
orientation  of  the  anisotropic  (crystalline)  particles,  as  in  vanadium 
pentoxide  sols ;  here  Nageli’s  theory  satisfactorily  accounts  for  the 
phenomena.  Colloids  which  form  gels  but  not  sols,  e.g.,  animal 
tissues,  starch,  and  cellulose,  stand  in  an  intermediate  position  : 
their  particles  are  anisotropic,  so  that  small  deformations  have 
little  effect  on  the  birefringency.  W.  A.  C. 

Birefringency  and  Dichroism  in  Dyed  Gels.  H.  Netjbert 
(Koll.-Chem.  Beih.,  1925,  20,  244 — 272). — Thin  strips  of  collodion 
and  denitrated  collodion  and  threads  of  cellulose  acetate  were 
dyed,  and  thereby  made  dichroic,  with  (a)  Congo-red,  which 
increases  the  birefringency  of  the  colloid,  and  (6)  methylene-blue, 
which  decreases  it.  For  a  given  wave-length  the  same  change  in 
birefringency  is  brought  about  by  equal  amounts  of  dye,  inde¬ 
pendent  of  the  intrinsic  birefringency  of  the  colloid.  Exactly 
the  same  change  is  brought  about  when  an  equal  thickness  of  the 
dye  itself,  e.g.,  on  a  glass  plate,  is  rendered  dichroic  by  mechanical 
stress.  Colloids  dyed  with  Prussian-blue  show  no  dichroism  and 
no  change  in  birefringency.  W.  A.  C. 

Permeability  of  the  Copper  Ferrocyanide  Membrane  to 
Acids,  and  the  Action  of  Protoplasm  as  an  Ultrafilter.  R. 

Collander  ( Koll.-Chem .  Beih.,  1925,  20,  273 — 287;  cf.  A.,  1924, 
ii,  154). — The  rapidity  of  diffusion  of  organic  acids  through  a 
copper  ferrocyanide  membrane  is  approximately  inversely  propor¬ 
tional  to  the  molecular  volume  of  the  acid.  The  diffusion  of  strong 
mineral  acids  is  largely  determined  by  the  volume  of  the  anion. 
Earlier  workers  (e.g.,  Walden,  A.,  1892,  ii,  203)  confused  an  exchange 
of  hydrogen  ions  with  rapidly  diffusing  cations  for  a  true  diffusion 
of  acid.  Thus  a  potassium  ferrocyanide  solution  becomes  strongly 
acid  when  in  contact  with  a  copper  sulphate  solution  containing 
citric  acid,  but  a  copper  sulphate  solution  becomes  only  slightly 
acid  when  the  citric  acid  is  added  to  the  potassium  ferrocyanide. 
Only  traces  of  citric  acid  diffuse  in  both  cases,  but  the  potassium 
ion  diffuses  through  the  membrane  more  rapidly  than  the  copper 
ion.  The  high  permeability  of  protoplasm  for  water  and  oxygen, 
the  more  rapid  diffusion  of  formamide  compared  with  acetamide, 
and  the  relative  permeability  for  ions  suggest  that  the  permeability 
of  protoplasm  for  lipoid-insoluble  substances  is  determined  by  an 
ii|tra- filtration  process.  E.  M.  C. 

Absorbent  Power  of  Agar-Agar.  J.  Effront  ( Compt .  rend., 
1925,  180,  29 — 33). — The  absorptive  power  of  agar-agar  in  contact 
with  0’lAT-hydrochloric  acid  depends  on  the  mineral  content,  and 
when  all  mineral  matter  is  removed  no  absorption  of  acid  takes 
place.  The  absorption  of  alkali  is  not  so  greatly  affected  by  the 
presence  of  mineral  matter ;  the  absorption  is  due  to  the  formation 
of  a  neutral  salt  which  is  stable  only  in  the  presence  of  excess  of 
alkali.  In  the  absorption  of  acid  only  the  hydrogen  ion  enters  the 
agar  pulp.  Agar-agar  containing  mineral  matter  will  absorb  copper 
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sulphate  from  solution  owing  to  double  decomposition  between  the 
latter  and  the  alkali  metal  of  the  organic  acid.  Similar  absorptive 
properties  are  shown  by  pulps  of  beetroots,  turnips,  and  apples. 

W.  H.-R. 

Adsorption  and  Osmotic  Phenomena  in  Gels.  T.  Tomita 
(Biochem.  Z.,  1924, 153,  335 — 357). — The  adsorption  of  various  fatty 
acids  and  alcohols,  of  urethane  and  of  diethylamine  from  their 
aqueous  solutions  by  certain  gels,  and  the  swelling  produced  by 
the  action  of  these  solutions  on  such  gels  were  studied.  Gelatin, 
egg-albumin,  agar,  sodium  cholate  and  silicic  acid  gels,  and  mixed 
gels  containing  gelatin  and  lecithin,  egg-albumin  and  egg-yolk, 
were  used.  Comparative  experiments  on  these  gels,  with  and 
without  the  addition  of  lecithin,  point  to  the  conclusion  that  sub¬ 
stances  with  a  relatively  small  effect  on  the  surface  tension  (acetic 
acid,  urethane,  or  even  butyric  acid)  enter  the  gels  almost  entirely 
through  the  aqueous  phase,  whilst  substances  with  greater  effect 
on  surface  tension  (octyl  alcohol,  %-octoic  acid)  enter  mixed  gels 
both  by  the  aqueous  and  the  lipoid  phase.  If  certain  colloids, 
such  as  peptone,  albumin,  and  acid  dyes,  are  added  to  the  solutions 
of  fatty  acids,  and  the  mixed  solutions  brought  into  contact  with 
gels,  a  surface  membrane  is  produced  which  does  not  prevent  the 
entry  of  fatty  acids  but  which  interferes  markedly  with  the  swelling 
of  the  gel.  H.  D.  K. 

Density  and  Hydration  in  Gelatin  Sols  and  Gels.  T.  Sved- 
berg  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2673 — 2676). — The  contrac¬ 
tion  which  always  accompanies  the  hydration  of  gelatin,  as  measured 
in  a  dilatometer,  amounts  to  54  cub.  mm.  per  gram  of  dry  gelatin 
in  water  at  35°.  The  contraction  is  diminished  considerably  in 
presence  of  strong  acids  and  alkalis,  the  first  traces  of  these  having 
relatively  the  most  marked  effect.  Weak  acids  and  alkalis,  and 
salts  or  non-electrolytes  have  no  effect.  The  contraction  increases 
with  falling  temperature,  no  discontinuity  occurring  when  the 
temperature  passes  into  the  region  of  gel  formation.  G.  M.  B. 

Determination  of  Distribution  of  Size  of  Particles  in 
Emulsions.  E.  0.  Kraemer  and  A.  J.  Stamm  (/.  Amer.  Chem. 
Soc.,  1924,  46,  2709 — 2718). — The  rate  of  accumulation  of  a  rising 
disperse  phase  in  the  upper  layer  of  an  emulsion  is  determined  by 
observing  the  movement  of  the  level  of  liquid  in  a  slanting  capillary 
side-tube  due  to  the  fall  of  density  in  the  upper  layer  by  which  it 
is  balanced  (cf.  Ostwald  and  Hahn,  A.,  1922,  ii,  205).  Distribution 
curves  are  derived  from  the  accumulation  curves,  and  the  results 
with  two  emulsions  prepared  under  the  same  conditions  are  shown 
to  be  similar.  The  positions  of  the  maxima  in  the  distribution 
curves  are  little  affected  by  changes  in  the  concentration  of  the 
emulsions.  Potassium  oleate  tends  to  give  larger  drops  in  a 
benzene-water  emulsion  than  does  potassium  palmitate,  in  accord¬ 
ance  with  the  wedge  theory  of  emulsification.  The  effect  of  a 
“  homogeniser  ”  on  the  degree  of  dispersion  of  benzene-in- water 
emulsions  is  described.  G.  M.  B. 
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Slow  Coagulation  of  Colloids  of  the  First  Order.  K. 

Jablczynski  ( Roczniki  Chemji ,  1924,  4,  251 — 264). — Spectrophoto- 
metric  investigation  of  the  kinetics  of  the  slow  coagulation  of 
colloidal  solutions  of  ferric  hydroxide  and  arsenious  sulphide  by 
means  of  potassium  chloride  gives  results  which  confirm  the  accuracy 
of  Smoluchowski’s  equation,  n=n0j(l-\-€an0t)  (A.,  1917,  ii,  297)  and 
of  the  author’s  equation,  log  tan  a— log  tan  a0=A  (this  vol.,  ii,  35). 
For  ferric  hydroxide  the  relation  between  K  and  the  concentration, 
c,  of  the  potassium  chloride  is  expressed  approximately  by  the 
empirical  equation,  K~k jC7’5;  the  speed  of  the  coagulation  is  not 
influenced  by  agitation  of  the  liquid.  The  coefficient  of  coagulation 
of  arsenious  sulphide  depends  largely  on  the  amount  of  hydrogen 
sulphide  present  in  excess ;  this  coagulation  may  be  completely 
prevented  by  addition  of  a  stabilising  colloid,  such  as  gum  arabic. 

The  author  considers  that  the  coagulation  of  colloids,  whether 
rapid  or  slow,  and  whether  of  the  first  or  of  the  second  order, 
proceeds  according  to  the  two  equations  mentioned.  T.  H.  P. 

Rate  of  Crystallisation  of  Undercooled  Aqueous  Sols. 

H.  Fretjndlich  and  F.  Oppenheimer  ( Ber .,  1925,  58,  [5],  143 — 
148;  cf.  Brann,  A.,  1918,  ii,  393). — The  rates  of  crystallisation  of 
water  and  twenty-two  aqueous  sols,  emulsions,  or  suspensions  have 
been  measured  between  —3°  and  — 7°.  They  may  be  arranged  in 
two  groups,  in  the  first  of  which  the  particles  diminish  the  rate  of 
crystallisation  as  dissolved  substances  invariably  do  (sols  of  gold, 
platinum,  arsenic  trisulphide,  mastic,  sulphur,  and  silicic  acid,  oil 
and  rubber  emulsions,  starch  and  gelatin  solutions).  In  the  second 
group  the  particles  increase  the  rate  of  crystallisation  (sols  of  iron 
oxide,  vanadium  pentoxide,  copper  oxide,  osmium  dioxide,  Prussian- 
blue,  benzopurpurin,  cotton-yellow,  setocyanine,  chrysophenin, 
aniline-blue,  soap  solution,  kaolin  suspension).  The  particles  of 
the  substances  of  the  second  group  are  non-spherical  (either  rodlets 
or  leaflets),  whereas  those  of  the  first  group  do  not  differ  greatly 
from  the  spherical  form.  H.  W. 

Oxydase-like  Actions  of  Colloidal  Silicates.  H.  Ota  and 

M.  Noda  ( J .  Sci.  Agr.  Soc.  Japan,  1924,  No.  258,  287 — 290). — The 
activity  of  the  colloidal  silicates  of  silver,  copper,  cobalt,  titanium, 
aluminium,  manganese,  zinc,  magnesium,  and  ferrous  iron,  prepared 
by  adding  dilute  sodium  silicate  solution  to  dilute  solutions  of  the 
respective  salts  and  examined  by  the  indophenol  reaction,  decreases 
in  the  order  given  by  the  above  series.  Powdered  kaolin,  talc,  and 
serpentine  are  inactive.  Natural  earths  obtained  from  seven 
different  areas  in  Japan  exhibit  activity,  but  the  action  is  very 
weak  compared  with  that  of  the  above  artificial  colloidal  silicates. 

K.  K. 

Ionisation  of  Proteins.  K.  Linderstrom-Lang  (Compt.  rend . 
Trav.  Lab.  Carlsberg,  1924,  15,  1 — 29). — It  is  shown  that  the  theory 
of  Debye  and  Hiickel  (A.,  1923,  ii,  459)  leads  to  similar  expressions 
for  the  adsorption  of  hydrogen  ions  by  protein  as  are  obtained 
from  mass  law  considerations.  The  equations  are  applied  to 
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Sorensen’s  data  for  the  acid-binding  power  of  egg-albumin  and 
lead  to  the  conclusion  that  the  diameter  of  the  protein  molecule  is 
3-8xl0~7  cm.,  as  compared  with  2-21  xlO"7  cm.  from  osmotic 
measurements.  The  results  suggest  that  the  valency  varies  from 
0  to  9  over  the  range  of  hydrogen-ion  concentration  considered. 
The  original  paper  should  be  consulted  for  details.  E.  M.  C. 

Measurements  of  the  Mobility  of  Egg-albumin  at  Different 
Acidities.  N.  D.  Scott  and  T.  Svedberg  (J.  Arner.  Chem.  Soc., 
1924,  46,  2700 — 2707). — The  method  previously  described  (A.,  1923, 
i,  614)  has  been  applied  to  the  study  of  cataphoresis  in  sols  of 
egg-albumin.  The  acidities  were  varied  from  pn  7  down  to  2-5  by 
means  of  buffer  mixtures  of  sodium  acetate  with  acetic  acid  and 
disodium  hydrogen  phosphate  with  citric  acid.  The  results  with 
the  two  buffer  mixtures  are  generally  similar,  but  the  acetate- 
acetic  acid  mixture  gives  a  broader  region  of  minimum  mobility, 
in  which  definite  indication  was  obtained  of  simultaneous  move¬ 
ment  towards  both  electrodes.  The  maximum  mobility  observed 
was  at  pn  2-93  of  21-79 X  10-5  cm. /sec.  towards  the  cathode. 

G.  M.  B. 

Determination  of  the  Mobility  of  Colloid  Particles  by  the 
Method  of  Cataphoresis.  A.  F.  Gerasimov  (J.  Russ.  Phys. 
Chem.  Soc.,  1924,  54,  818 — 828). — The  experiments  were  conducted 
in  a  specially  designed  apparatus,  consisting  of  a  U-tube  with 
limbs  of  unequal  diameter  to  overcome  the  disturbing  effects  of 
the  products  of  electrolysis ;  the  electrode  of  opposite  sign  to  that 
of  the  colloid  was  placed  in  the  wider  limb.  “  Collargol  ”  was  the 
colloid  used,  solutions  of  electrolytes  of  conductivity  equal  to  that 
of  the  colloid  being  placed  above  the  colloid  in  each  limb.  From 
measurements  at  small  velocities  (1  cm.  per  hour)  it  is  possible  to 
calculate  the  velocity  corresponding  with  the  initial  potential 
gradient  in  the  system  and  from  this  the  mobility  of  the  particles. 
It  was  found  that  the  mobility  of  the  particles  in  the  limb  con¬ 
taining  the  cathode  is  only  affected  by  cations  and  in  that  con¬ 
taining  the  anode  by  anions;  the  mobility  appears  to  increase 
with  concentration.  G.  A.  R.  K. 

Dissociation  Constants  of  Dibasic  Carboxylic  Acids  and 
the  Normal  Potential  of  the  Quinhydrone  Electrode  in 
Absolute  Methyl  Alcohol.  L.  Ebert. — (See  i,  230.) 

Relation  between  the  Equilibrium  Constants  in  the  Gaseous 

and  Liquid  Phases.  W.  Swiento.se awski  ( Roczniki  Chemji, 
1924,  4,  240— 250).— Theoretical.  *  T.  H.  P. 

Studies  in  the  Aluminium-Zinc  System.  T.  Tanabe  (J. 
Past.  Metals,  1924,  32,  415 — 452).' — The  equilibrium  diagram  based 
on  measurements  of  conductivity  and  thermal  expansion  agrees 
with  Hanson  and  Gayler’s  results,  except  in  the  y-area  (cf.  ibid., 
1922,  27,  267).  The  eutectoid  change,  which  occurs  with  all  alloys 
containing  0-5 — 75%  of  aluminium,  takes  place  at  270°.  A  study 
of  the  age-hardening  of  the  alloys  confirms  Hanson  and  Gayler’s 
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results  in  the  main;  the  maximum  hardness  is  explained  on  a 
colloidal  basis.  An  abnormal  change  of  hardness  takes  place  at 
270°  with  all  alloys  containing  eutectoid;  no  evidence  was  found 
for  the  existence  of  Al2Zn3.  S.  K.  T. 

Equilibrium  in  the  System  Gold-Zinc.  P.  Saldau  {Z. 

anorg.  Chem 1925,  141,  325 — 362). — The  system  gold-zinc  has 
been  investigated  by  thermal  and  microscopic  analysis,  and  by 
measurements  of  electrical  conductivity,  the  theory  of  the  last- 
named  being  developed.  Solid  phases  of  variable  composition  are 
divided  into  three  classes  :  (1)  those  in  which  the  conductivity 
isotherms  show  no  maximum ;  these  are  simple  solid  solutions ; 
(2)  those  in  which  the  conductivity  isotherms  show  a  maximum 
which  remains  well-defined  and  unchanged  in  position  as  the  tem¬ 
perature  rises;  such  phases  contain  a  definite  compound  which  is 
stable  at  the  temperatures  concerned;  (3)  those  in  which  the 
conductivity  isotherms  show  a  maximum  which,  with  rising  tem¬ 
perature,  becomes  flatter  and  slightly  displaced ;  such  phases  con¬ 
tain  a  definite  compound  which  gradually  decomposes  on  heating. 
In  the  gold-zinc  system,  alloys  containing  less  than  30  at.-%  of 
zinc  deposit  on  cooling  a  solid  solution  (a)  which,  if  the  alloy  con¬ 
tains  more  than  13  at.-%  of  zinc,  undergoes  a  transformation  at 
about  400°,  with  the  formation  of  a  phase  of  variable  composition 
(oq)  containing  the  stable  compound  Au3Zn.  At  about  250°,  the 
a.1  phase  is  transformed  into  a  second  form  (a2),  which  also  contains 
the  compound  Au3Zn,  but  in  this  modification  the  compound  is 
slightly  decomposed  on  heating.  Alloys  containing  more  zinc 
deposit  on  cooling  a  solid  solution  (£),  containing  the  stable 
compound  AuZn,  which  forms  a  maximum  on  the  freezing-point 
curve  at  725°,  the  limits  of  the  p  solid  solution  being  between  38 
and  58  at.-%  of  zinc.  Alloys  containing  still  more  zinc  deposit  on 
cooling  a  y  series  of  solid  solutions,  which,  on  cooling,  undergo 
transformations  like  those  of  the  a  solid  solutions ;  yx  and  y2  phases 
are  formed  which  contain  the  compound  AuZn3.  At  the  zinc  end 
of  the  series,  a  8  phase  of  very  slightly  variable  composition  is 
formed,  the  composition  corresponding  closely  with  the  formula 
AuZng,  but  the  existence  of  a  definite  compound  is  not  confirmed 
by  the  conductivity  measurements.  Finally,  e  and  series  of  zinc- 
rich  solid  solutions  are  formed  at  the  extreme  zinc  end  of  the 
series.  It  is  not  possible  to  detect  the  changes  oq  — >  a2  or  yj  — >y2 
by  thermal  means.  W.  H.-R. 

Solidification  of  Ternary  Alloys  of  Aluminium,  Magnesium, 
and  Cadmium.  J.  Valentin  and  G.  Chaudron  ( Compt .  rend., 
1925,  180,  61 — 63). — The  ternary  system  aluminium-magnesium- 
cadmium  has  been  examined.  The  triangular  equilibrium  diagram 
is  characterised  by  six  freezing-point  surfaces,  three  lines  corre¬ 
sponding  with  binary  eutectics,  and  a  ternary  eutectic  at  395°. 
Aluminium  and  cadmium  are  almost  completely  immiscible  in  the 
liquid  state,  and  this  region  of  immiscibility  extends  for  a  con¬ 
siderable  distance  into  the  ternary  alloys.  The  remaining  five 
surfaces  correspond  with  the  primary  deposition  (on  cooling)  of 
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(1)  the  pure  compound  MgCd,  (2)  a  solid  solution  in  which  the 
compound  Al2Mg3  is  the  chief  constituent,  and  (3)  solid  solutions 
rich  in  aluminium,  cadmium,  and  magnesium,  respectively. 

W.  H.-R, 

Application  of  the  Ideal  Solubility  Curve  to  the  Inter¬ 
pretation  of  Equilibrium  Diagrams  in  Meted  Systems.  D.  H. 

Andrews  and  J.  Johnston  ( J .  Inst.  Metals,  1924,  32,  385 — 404). — 
The  graph  of  log  c  against  lOOO/T  for  metal  solutions,  where  c  is 
the  molar  concentration  of  the  solution  in  equilibrium  with  solid 
at  temperature  T,  is  linear  for  ideal  solutions,  the  slope  being 
determined  by  the  latent  heat  of  fusion  of  the  solid.  Regular 
divergence  from  this  curve  indicates  compound  formation  in  the 
fused  mass.  The  use  of  the  curve  in  investigating  systems  not 
far  from  ideal  is  described ;  in  these  cases  it  can  be  used  for  inter¬ 
polation  purposes,  since  it  can  be  plotted  for  a  pure  solid  phase 
from  a  knowledge  of  the  m.  p.  and  the  latent  heat  of  fusion. 
Systems  showing  limited  solid  solution  give  a  curve  which  is  linear 
over  a  certain  range  of  concentration ;  outside  this  range  deviation 
from  linearity  is  found.  S.  K.  T. 

Stepwise  Dissociation  of  Magnesium  Carbonate.  M.  Cent- 
nerszwer  and  B.  Bruzs  (Z.  physikal.  Chem.,  1924,  114,  237 — 
250). — The  method  described  by  Centnerszwer  and  Andrusow  (A., 
1924,  ii,  655)  has  been  used  for  the  investigation  of  the  dissociation 
of  magnesium  carbonate. 

For  pure,  anhydrous  magnesium  carbonate,  the  following  dis¬ 
sociation  steps  have  been  established  :  (a)  2MgC03  77  Mg0,MgC03-f- 
C02;  (6)  2[Mg0,MgC03]^3Mg0,MgC03+C02;  (c)  3Mg0,MgC03 
^=^4Mg0+C02;  control  experiments  have  been  performed  with 
natural  rhombic  magnesite,  which  is  found  to  decompose  by  the 
following  stages  :  {a)  4MgC03  Mg0,3MgC03-f-C02 ;  (6) 

Mg0,3MgC03^=2[Mg0,MgC03]+C02,  or  2MgC03^Mg0,MgC03 
+C02;  (c)  Mg0,MgC03^=^2Mg0+C02.  The  first  of  the  dissoci¬ 
ation  products  of  magnesite,  the  monoxy tricarbonate,  is  meta¬ 
stable,  and  passes  into  the  monoxymonocarbonate.  L.  L.  B. 

Action  of  Sulphuric  Acid  on  Calcium  Oxalate.  E.  Carriere 
and  E.  Vilon  ( Compt .  rend.,  1924,  179,  1402 — 1404). — A  definite 
equilibrium  is  established  in  the  reaction  CaC204+H2S04  7  " 
CaS04+H2C204.  Increase  of  the  concentration  of  the  reagents 
results  in  a  displacement  of  the  equilibrium  to  the  left.  Excess  of 
sulphuric  acid  leads  to  an  almost  proportional  increase  in  the 
oxalic  acid  formed.  With  rise  in  temperature  the  yield  of  oxalic 
acid  at  first  increases,  is  maximal  at  30°  and  minimal  at  35°,  and 
afterwards  increases.  This  minimum  is  connected  with  the  maxi¬ 
mum  solubility  of  calcium  sulphate  at  this  temperature.  H.  T. 

Double  Decomposition,  (NH4)2B407+Na2S04  77  Na^O, 
+  (NH4)2S04,  in  Aqueous  Solution.  V.  U.  Sborgi  and  E. 
Bovalini  ( Gazzetta ,  1924,  54,  919 — 933;  cf.  A.,  1924,  ii,  477, 
478). — Solubility  data  are  recorded  for  temperatures  between  the 
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eutectic  point  and  the  temperature  at  which  double  salt  is 
formed.  T.  H.  P. 

Double  Decomposition,  (NH4)2B407-bNa2S04  Na2B407-f' 

(NH4)2S04,  in  Aqueous  Solution.  VI.  U.  Sborgi,  E.  Bova- 
lini,  and  M.  Medici  ( Gazzetta ,  1924,  54,  934 — 945). — Solubility- 
data  are  recorded  for  temperatures  between  — 11-02°  and  38-7°; 
over  this  range  double  salt  formation  occurs.  T.  H.  P. 

Double  Decomposition,  (NH4)2B407+Na2S04;^!;Na2B407-f- 
(NH4)2S04,  in  Aqueous  Solution.  VII.  U.  Sborgi  and 
E.  Burichetti.  VIII.  U.  Sborgi  ( Gazzetta ,  1924,  54,  946 — • 
964). — Solubility  data  are  recorded  for  the  region  38-7- — 55-7°  in 
which  the  salts  Na2S04  and  (NH4)2B407  are  stable ;  at  higher 
temperatures,  loss  of  ammonia  creates  complications. 

These  and  previous  results  are  shown  in  diagrams  which  serve 
to  indicate  a  method  for  the  preparation  of  borax  from  ammonium 
borate  and  sodium  sulphate,  which  exhibits  certain  advantages 
over  the  method  using  sodium  chloride  (cf.  A.,  1921,  ii,  580). 

The  diagram  given  by  Meyerhoffer  and  Saunders  (A.,  1899, 
ii,  410;  1900,  ii,  198)  is  confirmed  and  extended,  but  it  remains 
undecided  whether,  in  a  double  decomposition  complicated  by  the 
formation  of  a  double  sat,  such  a  diagram  is  the  only  one  possible. 

T.  H.  P. 

Influence  of  Salts  on  Solubility.  H.  von  Euler  and  K. 
Rudberg  ( Z .  physiol.  Chem.,  1924,  140,  113 — 127). — According  to 
Bjerrum  (A.,  1923,  i,  445),  the  solubility  of  amino-acids  should  be 
greater  in  salt  solutions  than  in  water.  This  is  shown  not  to  be 
invariably  the  case.  The  decreases  which  occur  may  be  due  to  a 
salting-out  action  on  the  undissociated  molecule,  the  solubility  of 
which  possibly  determines  the  total  solubility  of  the  amino-acid. 
In  comparing  the  solubilities  of  ampholytes  in  different  salt  solutions 
the  ps  of  the  solution  should  be  defined.  The  solubilities  of  amino - 
acids  are  usually  greater  in  mixtures  than  when  alone ;  the  reverse 
is  found  with  mixtures  of  leucine  and  tyrosine.  E.  S. 

Heats  of  Fusion  of  Trinitrotoluene,  “Tetryl,”  and  Picric 
Acid.  W.  H.  Rinkenbach  and  R.  E.  Hall  ( J .  Amer.  Chem. 
Soc.,  1924,  46,  2637 — 2639). — From  data  obtained  in  the  study  of 
the  binary  systems  trinitrotoluene-*  tetryl,”  trinitrotoluene-picric 
acid,  and  “  tetryl  ’’-picric  acid  ( e.g .,  A.,  1923,  i,  909,  1193)  the 
following  mean  values  of  the  heats  of  fusion  are  calculated  :  tri¬ 
nitrotoluene  20-2,  picric  acid  20-4,  “  tetryl  ”  22-2  g.-cal./g. 

G.  M.  B. 

Heats  of  Dissociation  of  the  Oxygen  and  Nitrogen  Mole¬ 
cules.  A.  Eucken  ( Annalen ,  1924,  440,  111 — 121). — The  heats 
of  dissociation  of  oxygen  and  nitrogen  are  shown  to  be  much  larger 
than  the  values  usually  accepted,  viz.  150  Cal.  (cf.  A.,  1920,  ii,  210; 
Z.  Physik,  1921,  5,  440).  A  simple  thermochemical  calculation, 
which  assumes  Kohn’s  value  for  the  heat  of  vaporisation  of  carbon 
(cf.  this  vol.,  ii,  100),  gives  352  Cal.  as  the  lower  limit  in 
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the  case  of  oxygen;  calculation  of  the  work  of  separation  of  the 
atoms  in  the  molecule  gives  an  upper  limit  of  440  Cal.  for  nitrogen 
and  425  Cal.  for  oxygen.  The  value  of  this  quantity  for  other 
di-  and  tri-atomic  gases  is  also  calculated ;  it  is  approximately 
proportional  to  the  number  of  pairs  of  electrons  concerned  in  the 
union  of  the  atoms,  each  pair  corresponding  with  a  work  of  separ¬ 
ation  of  approximately  80  Cal.  The  results  agree  fairly  well  with 
those  calculated  from  thermochemical  data.  S.  K.  T. 

Re-determination  of  the  Heats  of  Oxidation  of  Certain 
Metals.  J.  E.  Moose  and  S.  W.  Parr  (J.  Amer.  Chem.  Soc., 
1924,  46,  2656 — 2661). — The  heats  of  oxidation  of  a  number  of 
pure  metals  have  been  determined  by  direct  measurement  in  a 
bomb  calorimeter,  the  completeness  of  oxidation  being  99%  in  all 
cases  except  that  of  beryllium.  The  mean  values  obtained  are  as 
follows  :  aluminium  6970,  beryllium  14,879,  cadmium  580,  cerium 
1661,  lanthanum  1641,  magnesium  5996,  molybdenum  1829,  tan¬ 
talum  1373,  tin  1164,  tungsten  1059,  and  zinc  1298  cals./g. 

G.  M.  B. 

Thermochemical  Studies  on  the  Oximes.  III.  Stereo- 
isomeric  Dioximes.  A.  Dorabialska  ( Roczniki  Chemji,  1924, 

4,  265 — 286). — The  heats  of  formation  of  the  sodium  salts  of 
gly  oxime  and  methylgly  oxime  suggest  the  possibility  of  stereo - 
isomerisation,  three  stereoisomeric  forms  being  distinguished  for 
glyoxime  and  four  for  methylglyoxime.  In  aqueous  solution  each 
of  these  two  oximes  forms  a  mixture  of  stereoisomerides.  Elec¬ 
tronic  formulae  are  suggested  for  the  stereoisomeric  oximes. 

T.  H.  P. 

Conductivity  of  Salt  Vapours  in  the  Chlorhydrogen  Flame. 

5.  Kalandyk  (J.  Phys.  Radium,  1924,  [vi],  5,  345 — 352). — Alkali 

halides  diluted  with  sand  to  varying  concentrations  are  intro¬ 
duced  in  finely  powdered  condition  into  the  oxy-  and  chlor¬ 
hydrogen  flames,  and  the  electrical  conductivity  measured,  using 
a  hot  cathode  and  a  hot  anode  alternately.  In  general,  the  con¬ 
ductivity  increases  with  concentration  to  a  maximum,  which  is 
very  pronounced  with  a  hot  cathode  in  the  oxyhydrogen  flame. 
With  the  chlorhydrogen  flame,  the  conductivity  is  greater  with 
a  hot  anode  than  with  a  hot  cathode  for  the  same  concentration 
of  salt.  This  may  be  due  to  greater  mobility  of  the  positive  ions, 
but  may  result  from  the  thermionic  emission  of  positive  ions  from 
the  anode,  and  experimental  evidence  is  adduced  in  favour  of  the 
latter  view.  C.  H.  D.  C. 

Electrical  Conductivity  Measurements  in  Dilute  Methyl- 
and  Ethyl-alcoholic  Solution  at  0°,  25°,  and  56°.  P.  Walden, 
H.  Ulich,  and  F.  Laun  ( Z .  physical.  Chem.,  1924,  114,  275 — 
296;  cf.  A.,  1923,  ii,  723). — The  conductivities  of  tetraethyl- 
ammonium  picrate,  tetramethylammonium  chloride,  diethylamine 
hydrochloride,  isobutylamine  hydrochloride,  and  the  tetraethyl- 
ammonium  salt  of  trinitroresorcinol  have  been  measured  at  0°, 
25°,  and  56°  in  methyl-  and  ethyl- alcoholic  solutions,  down  to 
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very  great  dilutions — in  one  case,  to  60,000  litres  per  mol.  The 
authors  describe  a  new  form  of  conductivity  cell,  and  methods 
for  the  purification  of  the  alcohols,  for  which  the  values  of  k25 
were  found  to  be  0T5  and  0-22  .  10-6  respectively.  Tables  are 
given  of  the  conductivities  at  round  dilutions,  the  values  of  AM 
being  obtained  graphically  by  the  square-root  law.  L.  L.  B. 

Conductivity  Determinations  in  Non-aquecus  Salt  Solu¬ 
tions.  P.  Walden  and  H.  Ulich  (Z.  physikcd.  Chern.,  1924,  114, 
297 — 319;  cf.  preceding  abstract). — Conductivity  data  for  solu¬ 
tions  of  neutral  uni-univalent  salts  in  methyl  and  ethyl  alcohol, 
aqueous  ammonia,  nitromethane,  and  acetophenone,  are  con¬ 
sidered  with  reference  to  (1)  the  relation  between  conductivity 
and  concentration,  (2)  the  change  of  limiting  conductivity  with 
temperature,  and  (3)  the  mobilities  of  the  ions  (in  the  case  of 
methyl-  and  ethyl-alcoholic  solutions).  The  conclusion  is  reached 
that  in  non-aqueous  salt  solutions,  as  in  aqueous,  the  region  of 
dilute  solutions  is  characterised  by  the  validity  of  the  cube-root 
formula  at  medium  dilutions,  and  of  the  square-root  formula  at 
high  dilutions,  but  that,  as  with  aqueous  solutions,  the  law  of 
mass  action  is  not  applicable.  The  region  of  dilute  solutions  in 
the  solvents  here  considered  begins  at  some  hundred  litres  per 
mol.,  whereas  with  water  it  begins  at  from  20  to  50  litres  per  mol. 

It  is  shown  that  the  numerous  earlier  measurements  giving 
evidence  for  the  validity  of  Ostwald’s  dilution  law  in  non-aqueous 
solutions  cannot  be  regarded  as  trustworthy.  It  is  pointed  out 
that  the  Hertz  theory  of  ionic  mobility,  although  it  does  not  appear 
to  agree  with  that  developed  by  Debye  and  Hiickel  (cf.  A.,  1923, 
ii,  724),  nevertheless  gives  almost  identical  values  of  Aw.  It  does 
not  appear  possible  to  decide  experimentally  between  these  two 
theories  at  the  present  time,  and  further  theoretical  investigation 
is  necessary.  New  experimental  data  are  advanced  in  support 
of  the  law  AB  .  ?/  =  constant. 

Ionic  mobilities  in  methyl  and  ethyl  alcohol  are  calculated  for 
temperatures  between  0°  and  56°.  It  is  found  that  although 
the  simple  ions,  e.g..  Cl"  and  Na+,  have  a  much  higher  speed  in 
water  than  the  polyatomic  picric  acid  and  tetraethylammonium 
ions,  in  organic  media  the  mobility  of  these  simple  ions  rapidly 
falls  off,  ultimately  becoming  smaller  than  that  of  the  complex 
ions.  This  effect  can  probably  be  explained  by  increasing  solvation 
with  decreasing  dissociation  constant  of  the  medium.  It  is  also 
shown  that  isomeric  organic  cations  do  not  move  with  equal  speeds, 
and  that  the  number,  nature,  and  symmetry  of  the  substituents  in 
the  ammonium  radical  exercise  a  marked  influence.  L.  L.  B. 

Cobalt  Chloride  Solutions.  I.  C.  Mazzetti  ( Gazzetta ,  1924, 
54,  891 — 907). — The  mobility  of  the  cobalt  ion  at  various  tem¬ 
peratures  shows  that  the  ratio  of  the  mobility  to  the  fluidity  of 
water  at  the  same  temperature  increases  with  the  temperature 
from  10°  to  about  30°  and  then  diminishes  regularly  with  further 
rise  of  temperature.  This  divergence  from  the  behaviour  observed 
by  Johnston  (A.,  1909,  ii,  854)  with  all  ions  except  calcium  and 
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lanthanum  probably  depends  on  an  independent  increase  in  the 
value  of  A  owing  to  dehydration  of  the  cobalt  ion. 

The  curves  which  show  the  relation  between  the  equivalent 
conductivity  (corrected  for  viscosity)  and  the  concentration  of 
cobalt  chloride  solutions  exhibit,  at  all  temperatures,  a  point 
of  inflexion,  suggesting  that  two  distinct  curves  are  involved. 
This  behaviour  is  also  explainable  in  terms  of  a  change  in  the 
degree  of  hydration. 

The  values  of  .  log  1  /«  (cf.  Ghosh,  T.,  1918,  113,  449,  627, 

707,  790)  differ  but  little  from  the  theoretical  values  at  high,  but 
considerably  at  low,  concentrations;  as  the  temperature  is  raised, 
the  agreement  becomes  perfect  at  the  higher  concentrations.  The 
deviations  are  attributed  to  diminution  of  the  hydration  of  the 
ions  with  increase  in  the  concentration;  hence  the  equivalent 
conductivity  falls  less  rapidly  than  would  be  expected  from  the 
diminution  in  a.  It  seems  probable  that  complex  ions  are  partly 
responsible  for  the  observed  effects,  increase  of  the  transport 
numbers  of  the  anion  with  increase  of  the  concentration  being 
thus  explained.  T.  H.  P. 

Cobalt  Chloride  Solutions.  II.  Solutions  of  Barium 
Chloride  and  of  Barium  and  Cobalt  Chlorides.  C.  Mazzetti 
(Gazzetta,  1924,  54,  908 — 918;  cf.  preceding  abstract). — Contrary 
to  what  was  found  for  cobalt  chloride  solutions,  the  values  of 
C~lh  .  log  1  /a  for  barium  chloride  solutions  at  20°  and  50°  are  in 
all  cases  less  than  the  theoretical  values.  The  observations  point 
to  hydration  of  the  ions,  the  extent  of  which  diminishes  as  the 
concentration  increases. 

Data  obtained  for  the  conductivity  and  viscosity  of  solutions 
containing  both  cobalt  and  barium  chlorides  afford  evidence  of 
the  formation  of  complex  ions.  T.  H.  P. 

The  Electron  in  the  Chemistry  of  Solutions  and  in  Electro¬ 
chemistry.  V.  Ionic  Reactions,  the  Ionisation  of  Metals, 
and  the  Osmotic  Theory  of  the  Galvanic  Current.  VI. 
Electrical  Nature  of  Catalytic  Phenomena.  L.  Pisarshevski 
(J.  Buss.  Phys.  Chem.  Soc.,  1924,  54,  777 — 797,  798-— 804). — 
V. — The  processes  of  electrolysis  and  osmosis  are  discussed  in  the 
light  of  the  author’s  views  (A.,  1923,  ii,  729,  730).  The  atoms  in 
a  metal  are  ionised  to  a  certain  extent,  depending  on  the  more 
or  less  pronounced  electropositive  character  of  the  metal.  When 
the  latter  is  immersed  in  water  or  an  aqueous  solution,  an  equi¬ 
librium  is  established  between  the  ions  which  pass  into  solution, 
the  electrons  liberated  in  the  process,  and  the  “  undissociated  ” 
atoms.  The  electrolytic  solution  pressure  therefore  depends  on 
two  factors  :  the  internal  ionisation  of  the  metal,  and  the  electro¬ 
static  attraction  between  the  ions  so  produced  and  the  solvent. 
The  laws  of  osmosis  are  also  readily  interpreted  on  the  basis  of 
these  considerations.  The  electrolytic  potential  of  non-metals  in 
contact  with  solutions  containing  their  ions  depends  not  only 
on  their  chemical  nature,  that  is  the  tendency  of  the  atoms  to 
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acquire  electrons,  but  also  on  the  degree  of  ionisation  of  the  electrode 
immersed  in  the  solution. 

VI. — The  accelerating  action  of  ferric  ions  on  the  oxidation  of 
hydrogen  iodide  by  chlorates  is  explained  by  the  fact  that  the 
ferric  ion  is  positive  and  therefore  comes  more  readily  into  contact 
with  both  the  negative  ions  taking  part  in  the  reaction,  thus 
facilitating  the  transference  of  an  electron  which  constitutes  the 
process  of  oxidation  (cf.  A.,  1923,  ii,  730).  Hydrogen  ions  act  in 
a  somewhat  similar  manner  in  accelerating  the  interaction  between 
ferric  and  stannous  ions  on  account  of  their  great  mobility  (due 
to  absence  of  solvate  formation).  The  catalytic  action  of  platinum 
on  the  union  of  hydrogen  and  oxygen  is  also  discussed  and  it  is 
suggested  that  the  activity  of  the  metal  depends  on  its  capacity 
to  adsorb  the  gases  on  the  one  hand  and  to  ionise  on  the  other; 
the  electrons  formed  act  on  the  adsorbed  gases  and  cause  combination. 
Oxidation  of  the  surface  in  such  metals  as  zinc  prevents  their 
activity.  G.  A.  R.  K. 

Significance  of  the  Electrode  Potential.  J.  Heyrovsky 
(Chem.  News,  1924,  129,  379 — 380). — It  is  contended  that  Butler 
(ibid.,  128,  357),  in  criticising  the  author’s  thermodynamic  treat¬ 
ment  of  electrode  potentials,  wrongly  identifies  the  pressure  of 
the  metallic  ions  over  the  dry  metal  with  the  concentration  of 
ions  in  the  vapour  over  the  moist  interface,  and  that  this  leads 
to  an  erroneous  step  in  the  cycle.  C.  H.  D.  C. 

Commutator  Measurements  on  Polarised  Electrodes. 

M.  Knobel  (J.  Amer.  Chem.  Soc.,  1924,  46,  2613— 2621).— Over¬ 
voltage-time  curves  have  been  obtained  both  for  increasing  and 
decreasing  overvoltage,  using  a  special  form  of  commutator.  It 
is  shown  that  the  usual  commutator  method  of  measuring  over¬ 
voltage  (cf.  Newbery,  T.,  1914,  105,  2419)  is  incorrect  owing  to 
the  fact  that  the  overvoltage  falls  in  a  few  thousandths  of  a  second 
when  the  polarising  current  is  cut  off.  With  platinised  platinum 
electrodes  the  hydrogen  is,  however,  retained  on  the  surface  and 
maintains  the  overvoltage.  By  a  graphical  method  approximate 
values  for  the  gas  concentrations  on  the  polarised  electrodes  have 
been  deduced.  On  smooth  electrodes,  the  adsorbed  hydrogen  is 
present  as  about  0-01  of  a  molecular  layer  at  low  polarisations, 
approaching  a  molecular  layer  at  high  polarisations.  G.  M.  B. 

Two  Types  of  Overvoltage  and  the  Temperature  Effect. 

J.  L.  Bircher,  W.  D.  Harkins,  and  G.  Dietrichson  (J.  Amer. 
Chem.  Soc.,  1924,  46,  2622 — 2631). — Two  types  of  overvoltage 
are  distinguished  which  have  hitherto  been  confused.  That  of 
type  A  has  a  negative  temperature  coefficient  which  has  the  same 
value  for  several  metals,  thus  indicating  that  this  is  not  a  property 
of  the  cathode  material,  but  rather  of  the  electrolyte.  Over¬ 
voltage  of  type  B,  on  the  other  hand,  is  more  stable,  tends  to 
appear  at  low  current  densities,  and  is  peculiar  to  active  metals. 
It  has  a  positive  temperature  coefficient  and  corresponds  closely 
with  the  single  potential  of  the  metal.  The  effect  of  stirring  the 
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electrolyte,  of  the  solubility  of  the  cathode,  and  of  the  roughness 
of  its  surface  are  discussed,  and  it  is  pointed  out  that  variations 
in  the  latter  make  the  values  of  true  current  density  impossible  to 
determine.  G.  M.  B. 

Effect  of  Pressure  on  Overvoltage.  M.  Knobel  ( J .  Amer. 
Chem.  Soc.,  1924,  46,  2751 — 2753). — Measurements  of  the  influence 
of  pressure  on  the  hydrogen  overvoltage  on  platinum,  lead,  copper, 
and  nickel  confirm  the  results  of  Bircher  and  Harkins  (A.,  1924, 
ii,  88)  even  when  the  stirring  is  violent  owing  to  larger  current 
density  and  low  pressure.  G.  M.  B. 

Behaviour  of  Silver  Iodide  in  the  Photo-voltaic  Cell.  II. 
New  Type  of  Silver  Iodide  Photo-voltaic  Cell.  A.  Garrison 
(J.  Physical  Chem.,  1925,  29,  58—67;  cf.  A.,  1924,  ii,  401).— A 
thin,  transparent  film  of  silver  iodide  is  allowed  to  solidify  on  a 
gold  plate  and  is  immersed  in  a  0-lA-ammonium  nitrate  solution. 
The  rate  of  rise  of  photo -potential  is  proportional  to  the  light 
intensity  at  the  beginning  of  the  illumination.  For  a  fixed  intensity 
of  light,  the  rate  of  chemical  change  decreases  as  the  light  is  made 
more  nearly  monochromatic  for  any  part  of  the  visible  spectrum. 
A  freshly-prepared  electrode  is  more  sensitive  in  the  blue  region, 
but  after  exposure  in  this  region  it  becomes  much  more  sensitive 
to  red  light.  The  author  assumes  that  the  greater  the  degree  of 
polarity  of  silver  iodide,  the  longer  the  wave-length  of  the  light 
which  the  valency  electrons  absorb.  A  molecule  having  absorbed 
a  quantum  of  energy  and  become  polar  may  return  to  a  less  polar 
state  by  giving  up  part  of  its  energy  to  other  molecules.  The 
absorption  of  a  quantum  of  blue  light  thus  increases  the  number 
of  molecules  capable  of  absorbing  green  or  red  light  and  accounts 
for  the  fact  that  previous  illumination  intensifies  the  effect  of 
long  wave-lengths  and  that  the  parts  of  the  spectrum  taken  separ¬ 
ately  are  not  additive  in  their  chemical  effect.  M.  B.  D. 

Nitric  Acid.  I.  Behaviour  as  a  Nitrating  Agent.  A. 

Kjlemenc  and  B.  Scholler  ( Z .  anorg.  Chem.,  1924,  141,  231 — 
283). — The  nitration  of  organic  substances  in  solution  in  water 
and  ether  by  nitric  acid  in  presence  of  nitrous  acid  has  been  further 
examined.  Nitration  proceeds  only  in  presence  of  oxides  of  nitro¬ 
gen  in  which  the  nitrogen  has  a  valency  lower  than  five,  and  is 
accompanied  by  oxidation,  being  therefore  autocatalytic.  The 
experimental  results  indicate  that  the  velocity  of  nitration  varies 
with  the  2-5  power  of  nitric  acid  concentration ;  a  tentative  assump¬ 
tion  of  an  intermediate  compound,  A7 -acid,  H2N308  [2HN03-f- 
NO,  —  H2N308]  leads  to  the  equation 

— d[HN  03]  Idt = ATAJHN  03]8/2[HN  02]  *  [RH] 2  jk2k''^  [H20]£ 
for  the  nitration  velocity,  RH  being  the  material  nitrated.  The 
oxidising  action  under  the  same  conditions  is  also  examined  on 
the  basis  of  the  formation  and  decomposition  of  E- acid;  the 
oxidation  of  arsenious  acid  is  represented  by  the  cycle  H3As03+ 
H2N308  =  H3As04+H2N307  ;  H2N307+HN03  —  H2N308+HN02, 
the  latter  reaction  being  strongly  catalysed  by  mercury  ions.  The 
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velocity  equations  deduced  from  these  assumptions  are  tested  by 
observations  on  the  nitration  of  methyl  p-hydroxybenzoate  in 
ether  solution  and  of  phenol  in  water ;  the  values  obtained  for  the 
constants  are  not  uniform,  but  are  held  to  indicate  the  general 
truth  of  the  assumptions.  Nitrosophenol  is  not  an  intermediate 
product  in  the  nitration  of  phenol  in  water.  Experiments  on  the 
partition  of  nitric  and  nitrous  acids  between  ether  and  water,  and 
on  the  conductivity  of  solutions  of  nitric  acid  containing  nitrous 
acid,  undertaken  to  obtain  evidence  of  the  existence  of  .E-acid, 
gave  no  definite  results. 

Nitration  in  presence  of  sulphuric  acid,  using  2  : 4-dinitro- 
m-xylene,  p-chloronitrobenzene,  and  4  :  6-w-xylenedisulphonic  acid, 
gave  excellent  constants  for  bimoleeular  reactions,  the  constants  not 
being  appreciably  altered  by  the  presence  of  nitrous  acid  and  lower 
oxides  of  nitrogen.  In  this  solvent,  therefore,  there  is  no  formation 
of  the  intermediate  .E-acid.  Nitric  anhydride,  N205,  reacts  as 
N205/2,  giving  the  same  constants  as  nitric  acid.  S.  I.  L. 

Oxidation  of  Acetaldehyde.  II.  L.  Reiner  (Z.  anorg.  Chem., 
1925,  141,  363—374;  cf.  A.,  1923,  i,  1176).— When  solutions 
of  acetaldehyde  and  hydrogen  peroxide  are  mixed,  heat  is  evolved 
owing  to  the  formation  of  diacetaldehyde  hydroperoxide  : 
2CH3,CHO-f  H202^==^  (CH3*CH0)2,H202  (1).  At  0°  this  compound 
is  fairly  stable,  but  dissociates  rapidly  on  heating  the  solution. 
The  velocity  of  oxidation  of  acetaldehyde  by  hydrogen  peroxide 
increases  with  increasing  concentration  of  aldehyde,  but  is  little 
affected  by  the  amount  of  hydrogen  peroxide,  provided  that  the 
ratio  hydrogen  peroxide /aldehyde  is  greater  than  0*25  :  1 ;  a  large 
excess  of  hydrogen  peroxide  slightly  retards  the  oxidation.  The 
amount  of  acetic  acid  produced  is  usually  greater  than  that  corre¬ 
sponding  with  the  hydrogen  peroxide  used  up,  and  the  amount  of 
this  excess  increases  with  the  absolute  concentration,  but  is  un¬ 
affected  by  the  ratio  hydrogen  peroxide  /aldehyde.  These  results 
are  accounted  for  if  the  diacetaldehyde  hydroperoxide  produced 
in  (1)  combines  with  aldehyde  according  to  the  reaction 

(CH3-CH0)2,H202+ CH3-CHO^  (CH3-CH0)3,H202  (2). 

This  second  additive  product  is  then  oxidised  directly  by  mole¬ 
cular  oxygen  to  acetic  acid  :  (CH3*CH0)3,H202-f  02  — >  3CH3*C02H-|- 
H20  (3).  The  molecular  oxygen  required  in  (3)  may  be  obtained 
either  from  decomposition  of  the  hydrogen  peroxide  or  from  the  air, 
and  the  excess  of  acetic  acid  referred  to  above  is  greatly  reduced 
if  oxygen  is  excluded  from  the  reaction  vessel.  The  retarding 
effect  of  a  large  excess  of  hydrogen  peroxide  is  due  to  its  reducing 
the  concentration  of  free  aldehyde  owing  to  the  mass-action  effect 
in  equation  (1).  The  oxidation  may  be  regarded  as  an  auto¬ 
oxidation  of  diacetaldehyde  hydroperoxide,  acetaldehyde  being 
the  acceptor ;  on  the  basis  of  the  theory  of  Goard  (A.,  1924,  ii,  161), 
the  oxidation  potentials  are  in  the  order  (CH3*CH0)3,H202> 
CH3,CHO>  (CH3,CH0)2,H202.  The  autocatalytic  effect  of  acetic 
acid  previously  reported  (Reiner,  loc.  cit.)  is  incorrect. 


W.  H.-R. 
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Molecular  Attraction  and  Velocity  of  Reactions  at  Low 
Temperatures  of  Unsaturated  Hydrocarbons.  O.  Maass  and 
C.  H.  Wright  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2664 — 2673;  cf. 
A.,  1921,  i,  761). — The  freezing-point  diagrams  of  the  systems 
ethylene-hydrogen  bromide  and  propylene-hydrogen  bromide  show 
that  propylene  molecules  have  a  greater  attraction  for  hydrogen 
bromide  than  have  ethylene  molecules,  there  being  definite  indication 
of  compound  formation  in  the  ease  of  propylene  only.  The  fact 
that  propylene  combines  in  the  liquid  state  with  hydrogen  bromide, 
whilst  ethylene  does  not,  is  attributed  to  this  difference  in  the 
respective  attractions  of  the  molecules.  The  velocity  and  the 
course  of  the  reaction  between  propylene  and  hydrogen  bromide 
have  been  determined  at  —78*2°  and  at  0°,  isopropyl  bromide 
being  the  main  product  together  with  a  small  amount  of  a  secondary 
hexyl  bromide.  G.  M.  B. 

Activation  of  Atoms  and  Molecules  and  Mechanism  of 
Chemical  Change.  N.  R.  Dhar  (Z.  anorg.  Chem.,  1924,  141, 
1 — 22). — The  well-known  fundamental  concepts  of  the  activation 
of  molecules  and  the  radiation  theory  of  chemical  change  are 
reviewed.  Stress  is  laid  on  the  fact  that  ionic  reactions  are  very 
rapid  compared  with  non-ionic.  The  similarity  in  mechanism 
between  rise  of  temperature,  light  absorption,  and  catalysis  is 
emphasised.  Experimental  observations  support  the  view  that 
if  a  sufficient  quantity  of  catalyst  could  be  added  to  change  a 
large  number  of  molecules  from  the  inactive  to  the  active  form, 
or  conversely,  then  the  temperature  coefficient  would  be  smaller 
(in  the  case  of  positive  catalysis),  or  greater  (for  negative  catalysis), 
than  for  the  uncatalysed  reaction.  The  opinion  is  expressed  that 
active  nitrogen,  ozone,  active  hydrogen,  active  chlorine,  etc.  are 
activated  by  light  or  electric  discharge,  and  can  be  charged  to  a 
certain  potential.  Their  activity  is  conditioned  by  the  ease  with 
which  they  can  give  up  their  charge  as  energy.  The  luminescence 
of  active  gases,  such  as  nitrogen,  hydrogen,  oxygen,  etc.,  and  the 
appearance  of  radioactive  excited  phosphorescence,  can  probably 
be  traced  to  the  conversion  of  the  active  form  of  these  substances 
into  the  inactive  form  by  loss  of  energy. 

All  slow  oxidations  seem  to  yield  ions  and  electrons,  which 
could  activate  the  oxygen  molecule.  This  active  oxygen  would 
show  all  the  characteristics  of  ozone.  A  part  would  revert  spon¬ 
taneously  to  the  inactive  form,  with  production  of  luminescence. 
This  is  the  probable  cause  of  the  luminescence  caused  by  the  slow 
oxidation  of  phosphorus,  the  organic  sulphur  compounds,  etc. 

L.  L.  B. 

Perchlorate  Ion  as  Catalyst  in  the  Electrolytic  Preparation 
of  Persulphuric  Acid.  A.  Mazzucchelli  ( Gazzetta ,  1924,  54, 
1010 — 1013). — The  yields  of  persulphuric  acid  prepared  by  the 
anodic  oxidation  of  sulphuric  acid  are  markedly  improved  by 
addition  to  the  solution  used  of  a  small  proportion  of  perchloric 
acid  or  its  ammonium  or  potassium  salt.  No  hydrochloric  acid 
is  formed  under  these  conditions.  T.  H.  P. 
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Autocatalytic  Reaction :  Ferric  Chloride-Sodium  Thio¬ 
sulphate.  J.  Holluta  and  A.  Martini  (Z.  anorg.  Chem.,  1924, 
141,  23 — 37;  cf.  ibid.,  1924,  140,  206). — An  unsuccessful  attempt 
has  been  made  to  trace  the  initial  acceleration  of  the  reaction 
ferric  chloride-sodium  thiosulphate  to  the  autocatalytic  action  of 
the  end  products,  i.e.,  the  ferrous  or  tetrathionate  ion.  Addition 
of  both  ferrous  and  tetrathionate  salts  retards  the  reaction.  The 
influence  of  the  ferrous  ion  on  the  reaction  velocity  may  be  repre¬ 
sented  by  the  equation, 

dxjdt=\k2 — k'2Vx  .  (1301 — 21563a:)]  .  (a — x){b — x). 

It  was  thought  that  the  phenomenon  might  be  due  to  the 
catalytic  action  of  sulphur  formed  by  the  reaction  between 
hydrogen  ions  and  sodium  thiosulphate,  or  to  the  means  adopted 
to  stop  the  reaction  at  the  required  point.  Both  these  explanations 
were,  however,  found  to  be  incorrect.  Investigations  with  the 
addition  of  foreign,  complex  anions  (phosphate),  and  with  a  higher 
acidity,  showed  that  the  acceleration  is  probably  due  to  a  negative 
catalyst  which  is  removed  diming  the  reaction ;  it  is  assumed  to  be 
the  reacting  ferrithiosulphate  complex.  L.  L.  B. 

Method  of  Producing  Chemical  Reactions.  M.  Brutzkus 
{Compt.  rend.,  1925,  180,  199—201;  cf.  Brit.  Pat.  155776, 
217747). — A  chemical  reaction  may  be  directed  or  accelerated 
by  means  of  continuous  and  simultaneous  variations  of  pressure, 
temperature,  and  concentration  opposite  to  those  resulting  from 
the  desired  reaction,  whereby  a  series  of  impulses  is  given  to  the 
reaction.  Metals  and  metal  oxides  which  catalyse  gaseous  reactions 
probably  alter  the  conditions  of  pressure  and  concentration  by 
differential  absorption  of  the  reacting  gases,  and  temperature  by 
rapid  conduction  of  the  heat  liberated,  thus  preventing  the  re¬ 
versible  reaction  from  setting  in.  Internal-combustion  engines 
provide  the  best  means  of  studying  chemical  reactions  under  such 
conditions.  J.  W.  B. 

Synthesis  of  Ammonia  at  High  Pressures.  II.  W.  Molden- 
hauer  ( Chem.-Ztg .,  1925,  49,  65 — 66;  cf.  A.,  1924,  ii,  404). — The 
author  compares  the  results  obtained  by  Larson  and  Dodge  (A., 

1924,  ii,  104)  and  by  Larson  (A.,  1924,  ii,  331)  on  the  ammonia 

equilibrium  at  high  pressures  with  those  of  Claude  and  with  Haber’s 
equation.  M.  B.  D. 

Mechanism  of  the  Inhibition  of  the  Catalytic  Action  of 
Platinum  Black  and  Partly  Reduced  Nickel  Oxide  by 
Chlorine.  M.  C.  Boswell  and  C.  H.  Bayley  (J.  Physical  Chem., 

1925,  29,  11 — 19). — Nickel  oxide  on  asbestos  is  reduced  by  hydrogen 
at  275°  to  a  constant  oxygen  content  (cf.  A.,  1923,  ii,  231).  After 
chlorine  has  been  introduced,  the  oxide  content  can  be  decreased 
by  passing  more  hydrogen  over  the  catalyst.  When  hydrogen 
and  oxygen  are  passed  alternately  over  platinum  black  at  150°, 
an  equilibrium  is  reached  when  the  amounts  of  the  two  gases 
converted  into  water  each  time  remain  constant  (cf.  Proc.  Roy. 
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Soc.  Canada,  1923,  17,  1).  After  poisoning  the  catalyst  with 
chlorine,  hydrogen  accumulates  after  each  successive  gas  treat¬ 
ment  until  it  is  suddenly  evolved  in  a  large  amount  as  water.  The 
poisoning  is  accomplished  by  the  destruction  of  the  surface  film 
of  the  catalyst,  thus  rendering  the  interior  oxygen  accessible  to 
free  hydrogen.  This  interior  oxygen  is  vital  to  the  maintenance 
of  the  actiye  surface  film  and  hence  of  the  catalytic  action  of  the 
normal  catalyst.  M.  B.  D. 

Theory  of  Catalytic  Hydrogenation  by  Means  of  Platinum. 

M.  Bodenstein  ( Annalen ,  1924,  440,  177 — 185). — The  hydrogen 
layer  formed  on  platinum  immersed  in  a  mixture  of  hydrogen 
and  oxygen  is  found  by  electro -potential  measurements  to  be  replaced 
by  a  layer  of  oxygen  when  the  ratio  of  oxygen  to  hydrogen  in  the 
gas  is  3-6  : 2  by  volume,  or  greater.  Other  evidence  supports  this 
conclusion.  A  theory  of  heterogeneous  catalysis  is  proposed  in 
which  the  valency  force  emerging  from  the  surface  of  a  catalyst 
is  supposed  to  deform  the  gaseous  molecules  adsorbed  by  a  surface 
in  such  a  way  that  they  are  in  a  specially  active  state.  Thus, 
hydrogen  may  become  atomic  on  platinum  surfaces,  the  nucleus  of 
the  atom  adhering  to  the  surface  of  the  catalyst  by  virtue  of  its 
electron,  which  is  held  between  two  slightly  vibrating  electrons  in 
the  metal.  It  is  very  improbable  that  a  peroxide  of  platinum  is 
formed  in  the  catalysis  of  electrolytic  gas  (cf.  A.,  1921,  ii,  185; 
1924,  ii,  724).  S.  K.  T. 

Catalytic  Action  of  Alumina  containing  Other  Substances. 

A.  Charriou  ( Compt .  rend.,  1925,  180,  213 — 215).— -The  effect  of 
foreign  substances  on  the  activity  of  alumina  used  as  catalyst  in 
the  decomposition  of  ethyl  ether  (cf.  Sabatier  and  Mailhe,  A.,  1910, 
i,  606)  has  been  investigated.  The  least  active  sample  of  alumina 
contained  15%  of  calcium  oxide.  A  sample  containing  4*5%  of 
the  same  impurity  was  slightly  more  active,  and  samples  con¬ 
taining  2-5%  of  cobaltous  oxide,  7-7%  of  cupric  oxide,  or  15% 
of  phosphoric  oxide  were  still  more  active.  Other  catalysts  sub¬ 
mitted  to  examination  contained  6-5%  W03,  8%  S03,  and  1% 
S03,  whilst  a  fourth  was  prepared  by  the  oxidation  of  aluminium 
in  presence  of  mercury.  The  activity  of  these  was  found  to  increase 
in  the  order  given.  When  pure  alumina  is  heated  at  a  red  heat  for 
|  hour  the  activity  falls  to  less  than  half  its  original  value.  The 
only  admixture  having  a  beneficial  effect  is  that  of  blue  tungsten 
oxide,  W205;  a  sample,  prepared  by  treating  alumina  containing 
the  trioxide  with  hydrogen  at  250°,  was  considerably  more  active 
than  the  pure  alumina.  W.  A.  S. 

Reduction  of  Nickelous  and  Ferric  Oxides  by  Hydrogen. 

A.  F.  Benton  and  P.  H.  Emmett  ( J .  Amer.  Chem.  Soc.,  1924,  46, 
2728 — 2737). — The  kinetics  of  the  reduction  by  hydrogen  of  various 
specimens  of  nickel  and  ferric  oxides  have  been  examined.  Reduc¬ 
tion  of  nickel  oxide  is  auto-catalytic,  proceeding  mainly  at  the 
interface  between  the  solid  phases,  whilst  no  autocatalysis  is 
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observed  in  the  reduction  of  ferric  to  ferro -ferric  oxide,  the  reaction 
velocity  being  greatest  at  the  start  and  diminishing  continuously. 
These  results  are  in  agreement  with  Langmuir’s  theory  that  hetero¬ 
geneous  reactions  involving  a  solid  substance  on  each  side  of  the 
equation  should  be  “  interfacial  ”  when  the  solids  remain  separate, 
but  “  non-interfacial  ”  when  solid  solution  occurs.  Reduction  of 
the  nickel  oxide  is  less  rapid  the  higher  the  temperature  of  prepar¬ 
ation  of  the  sample.  At  higher  reduction  temperatures,  the 
maximum  rate  of  reduction  is  greater  and  occurs  earlier  in  the 
process.  Water  vapour  retards  the  reaction,  as  does  oxygen  in 
the  hydrogen  used.  The  mechanism  of  the  hydrogen-oxygen 
catalysis  over  nickelous  oxide  appears  to  be  that  of  activation  of 
the  oxygen  by  adsorption  or  by  superficial  conversion  into  a  higher 
oxide  of  nickel.  G.  M.  B. 

Behaviour  as  Salts  of  Alkali  Alkyls  Dissolved  in  Metal 
Alkyls.  F.  Hein  [with  E.  Petzchner,  K.  Wagler,  and  E.  A. 
Segitz]  (Z.  anorg.  Chem.,  1924, 141,  161 — 227). — The  alkali  alkyls, 
LiEt,  NaEt,  KEt,  LiMe,  LiPh,  and  LiCH2Ph,  dissolve  in  zinc 
ethyl  to  form  solutions  which  conduct  electricity;  with  increasing 
electro-positive  character  of  the  alkali  metal,  the  molecular  con¬ 
ductivity  and  m.  p.  of  the  alkyl  compound  rise,  and  its  miscibility 
with  the  solvent  falls.  Since  lithium  ethyl  does  not  act  as  a  con¬ 
ductor  either  in  the  fused  state  or  in  solution  in  benzene,  and  since 
the  molar  conductivities  fall  sharply  with  dilution  in  some  cases, 
it  appears  that  association  with  the  solvent  and  formation  of 
complex  ions  are  necessary  conditions,  absence  of  which  may 
cause  the  solution  to  remain  non-conducting.  Thus  lithium  phenyl 
conducts  very  little,  sodium  phenyl  not  at  all,  whilst  lithium  benzyl, 
LiCH2Ph,  a  yellow,  amorphous  precipitate  obtained  by  the  reaction 
between  lithium  ethyl  and  mercury  dibenzyl  in  benzene  solution, 
has  the  highest  conductivity  of  the  lithium  alkyls  examined. 
Aluminium  ethyl  and  zinc  propyl  are  also  solvents  giving  con¬ 
ducting  solvates;  the  associated  compounds  of  the  alkali  alkyls 
with  the  former  have  higher  m.  p.  and  conductivities,  with  the 
latter  lower,  than  the  compounds  with  zinc  ethyl.  Dilute  solutions 
of  the  alkali  methyls  in  zinc  methyl  and  aluminium  methyl,  and 
concentrated  solutions  of  sodium  and  lithium  ethyl  in  cadmium 
ethyl,  do  not  conduct. 

Electrolysis  of  sodium  ethyl  dissolved  in  zinc  ethyl  gives  at  the 
anode  a  mixture  of  gases  containing  about  40%  of  ethylene,  about 
40%  of  ethane,  and  the  remainder  butane,  propane,  and  methane, 
justifying  the  assumption  that  the  ethyl  radical  is  liberated  by 
the  electrode.  Zinc  is  deposited  quantitatively  at  the  cathode, 
Faraday’s  law  being  strictly  obeyed.  The  conductivity  temperature 
coefficient  is  positive.  The  potential  required  is  less  than  0-1  volt. 
With  a  lead  anode,  lead  tetraethyl  is  obtained  quantitatively; 
after  passing  a  current  of  0-02  amp.  for  7  hours,  the  lead  electrode 
had  lost  almost  the  theoretical  weight,  and  the  tetraethyl  com¬ 
pound  separated  as  an  oil  at  the  bottom  of  the  electrolyte. 
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[Corrosion  of  Copper,  Brass,  and  Zinc  in  Sea-water.] 
Seventh  Report  to  the  Corrosion  Research  Committee  of  the 
Institute  of  Metals.  G.  D.  Bengoijgh  and  R.  May  (J.  Inst. 
Metals ,  1924,  32,  81 — 256). — The  chief  initial  corrosion  product 
of  copper  in  chloride  solutions  is  cuprous  chloride  which,  in  both 
distilled  and  sea-water  at  the  ordinary  temperature,  is  oxidised  to 
cupric  chloride  and  cuprous  oxide ;  in  presence  of  sufficient  oxygen, 
these  are  further  oxidised  to  a  basic  chloride,  Cu4(0H)6CI2,H20. 
Cupric  chloride  does  not  accumulate  in  the  water;  it  may  attack 
the  copper,  causing  an  electrolytic  corrosion  in  which  metal  is 
transferred  from  one  part  of  the  copper  to  another.  The  scales 
on  copper  exposed  to  sea-water  were  found  to  consist  of  calcium 
sulphate,  cupric  hydroxide  (both  probably  forming  protective 
layers),  cupric  oxychloride,  and  a  basic  copper  carbonate.  The 
scales  have  a  much  lower  protective  value  in  rapidly  moving  than 
in  stagnant  water.  The  corrosion  of  zinc  in  sea-water  results 
mainly  in  the  formation  of  carbonate,  hydroxide,  and  oxychloride ; 
the  two  last  form  protective  layers,  which,  however,  are  greatly 
impaired  by  the  presence  of  carbon  dioxide.  When  brass  corrodes 
in  cupric  chloride  solution,  zinc  chloride  and  copper  are  first  pro¬ 
duced  ;  the  latter  then  redissolves  to  form  cuprous  chloride,  which 
is  then  oxidised,  in  presence  of  sufficient  oxygen,  to  the  above- 
mentioned  basic  chloride.  If  the  reaction  is  stopped  at  the  first 
stage,  no  further  corrosion  takes  place  and  copper  is  deposited  on 
the  zinc  beneath  the  scales  (“  dezincification  ”) ;  0-02%  of  arsenic 
in  the  brass  prevents  this,  but  iron  and  manganese  accelerate  it. 
Brass  in  still  water  is  cathodic  with  respect  to  a  similar  specimen 
in  unaerated  moving  water  and  is  anodic  to  one  in  slowly  moving 
aerated  water,  but  it  becomes  cathodic  again  in  rapidly  moving 
aerated  water.  The  corrosion  of  brass  condenser  tubes  is  also 
investigated;  it  is  very  sensitive  to  the  presence  of  “  entangled  ” 
air  in  the  water.  [Cf.  B.,  1924,  833.]  S.  K.  T. 

Anodic  Oxidation  of  Gold.  II.  Properties  of  Auric 
Sulphate.  F.  Jirsa  and  H.  Jelinek  (Chem.  Listy,  1924,  18, 
251—252;  see  A.,  1924,  ii,  692).  W.  A.  S. 

Photochemical  Formation  of  Hydrogen  Bromide  and 
Velocity  of  Formation  of  the  Bromine  Molecule  from  the 
Atoms.  M.  Bodenstein  and  H.  Lutkemeyer  (Z.  physikal. 
Chem.,  1924,  114,  208 — 236). — The  velocity  of  combination  of 
hydrogen  and  bromine  in  moderately  intense  light  has  been  in¬ 
vestigated.  The  views  which  have  been  put  forward  to  explain 
the  phenomena  of  the  reaction  are  recapitulated,  and  a  method 
is  described  wrhich  allows  a  decision  to  be  made  between  the  various 
possibilities.  The  method  consists  of  subjecting  bromine  vapour 
and  hydrogen,  contained  in  suitable  concentration  in  a  silica  vessel 
with  plane  parallel  walls,  to  illumination  from  a  tungsten  arc  lamp. 
The  vessel  is  kept  at  a  constant  temperature  over  the  range  160 — 
218°.  After  each  illumination,  the  absorption  of  bromine  is  measured 
with  a  spectrophotometer,  from  which  the  reaction  velocity  can  be 
determined.  The  energy  absorbed  from  the  light  is  measured  in 
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the  cold  vessel  by  means  of  a  thermopile.  It  is  shown  that  the 
measurement  of  the  absorbed  radiation  (of  wave-length  525,  516, 
and  504  nn)  is  not  affected  by  temperature  over  the  range  investig¬ 
ated.  It  is  found  that  the  combination  of  hydrogen  and  bromine 
takes  place  with  a  velocity  which  is  about  three  hundred  times  as 
great  as  that  of  the  reaction  in  the  dark  at  the  same  temperature, 
and  according  to  a  law  which  follows  from  that  of  the  dark  reaction. 
By  this,  the  velocity  is  determined  by  that  of  the  combination  of 
hydrogen  with  bromine  atoms,  existing  according  to  the  equilibrium 
Br2^=:2Br.  In  light,  there  is  in  place  of  the  velocity  of  spon¬ 
taneous  decomposition,  that  of  the  decomposition  of  the  bromine 
molecule  by  absorbed  light  quanta.  The  equation  for  the  light 
reaction  therefore  has  the  form 

+d[HBr]/df=&\/ light  absorbed  .  [H2]/(l  +  [HBr]/10[Br2]) 

This  is  derived  in  all  particulars  from  the  theory  of  the  reaction 
in  the  dark.  A  measurement  of  the  absorbed  light  quanta  allows 
the  velocity  with  which  bromine  atoms  are  formed  and  recombine 
to  be  ascertained.  A  comparison  of  the  velocities  in  light  and  in 
the  dark  is  supplied  by  associating  the  known  dissociation  equi¬ 
librium  of  bromine  vapour  with  the  concentration  of  bromine 
atoms.  From  this,  the  number  of  collisions  can  be  calculated, 
and  a  comparison  of  this  with  the  number  of  combinations  to  form 
molecules  leads  to  the  conclusion  that  only  T25%  of  the  collisions 
result  in  combination,  independent  of  the  total  pressure  of  the 
gas,  and  of  the  temperature  (within  the  narrow  range  investigated). 
This  result  contradicts  that  expected  from  theoretical  considerations. 

L.  L.  B. 

Photochemical  Studies.  IV.  Properties  of  the  Silver 
Gelatino-halides.  A.  Reychler  {Bull.  Soc.  chim.  Belg.,  1924, 
33,  550 — 558). — Aqueous  colloidal  solutions  of  silver  chloride  or 
bromide  are  rapidly  reduced  by  “  metol  ’’-quinol  developer  in 
daylight.  Colloidal  solutions  of  these  salts  in  1%  gelatin  solution 
prepared  in  the  dark  slowly  become  rose-coloured,  then  grey,  and 
finally  black  and  flocculent  on  exposure  to  daylight.  The  developer 
has  no  action  in  the  dark,  but  after  a  short  period  of  incubation 
rapidly  reduces  the  solutions  on  exposure  to  daylight.  If  the  gelatin 
solution  is  prepared  ift  the  light,  the  reducing  action  of  the  developer 
is  more  rapid  the  greater  the  age  of  the  solution,  bromide  solutions 
in  all  cases  being  more  slowly  reduced.  Colloidal  silver  iodide 
solutions  are  practically  unaffected  by  light  and  only  very  slowly 
and  incompletely  reduced  by  the  developer,  yielding  yellow  to 
brown  translucent  liquids.  It  is  suggested  that  the  action  of  the 
light  in  promoting  the  reducing  action  of  the  developer  may  be 
explained  by  assuming  that  the  reduction  is  due  to  electrochemical 
action ;  the  light  reduces  photochemically  part  of  the  silver 
halide  to  metal  and  this  metal  then  becomes  an  anode  and  the 
unchanged  halide  a  cathode,  the  anode  being  constantly  depolarised 
by  the  developer  and  the  cathode  progressively  reduced  to 
metallic  silver  by  the  hydrogen  ions  discharged  on  its  surface. 

A.  R.  P. 
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Photochemical  Decomposition  of  Chromium  Salts  in  the 
Presence  of  Organic  Matter.  A.  Popovicki  {J.  Buss.  Phys. 
Chem.  Soc.,  1924,  55,  1 — 6). — It  is  suggested  that  the  substance 
obtained  when  gelatin  treated  with  a  dichromate  is  exposed  to 
sunlight  is  the  compound,  4Cr203,3Cr03 ;  the  tanning  action  on 
gelatin  is  attributed  to  this  compound.  G.  A.  R.  K. 

Alleged  Influence  of  Light  on  Electrophoresis.  K.  Schaum 
and  P.  Friederich  (Z.  wiss.  Phot.,  1924,  23,  98— 101).— Sols  of 
metals  in  water  and  organic  media,  prepared  according  to  the 
methods  of  Bredig  and  of  Svedberg,  and  of  sulphur  and  arsenious 
sulphide  in  water,  and  suspensions  of  anthracene  in  pure  hexane 
were  investigated.  Practically  all  the  sols  and  suspensions 
examined  showed  no  difference  in  the  migration  velocity  in  ultra¬ 
violet  light  and  in  light  of  long  wave-length.  Zinc  hydrosol  alone 
showed  a  small  decrease  in  the  velocity  on  exposure  to  ultra¬ 
violet  radiation.  The  effect  was  not  observed  with  zinc  sols  in 
alcohol,  and  is  probably  due  to  some  chemical  action.  Electro¬ 
phoresis  of  hydrosols  of  the  silver  halides  is  appreciably  affected 
by  light,  which  can  bring  about  reversal  of  the  direction  of  migration. 
The  presence  of  silver  oxide  particles  in  a  silver  sol  in  water  pre¬ 
pared  by  Bredig’s  method  can  be  investigated  by  adding  gelatin 
and  observing  a  thin  preparation  in  the  microscope  with  dark- 
ground  illumination.  If  acetic  acid  is  allowed  to  diffuse  in,  any 
silver  oxide  particles  are  rapidly  dissolved.  The  influence  of 
positive  particles  of  silver  oxide  on  the  direction  of  migration  in  a 
negative  silver  sol  is  briefly  discussed.  W.  C. 

Photochlorination  of  Aliphatic  Compounds  in  Carbon 
Tetrachloride.  J.  Plotnikov  (Z.  wiss.  Phot.,  1924,  23,  79 — 
80). — Some  of  the  results  obtained  by  Benrath  and  Hertel  (A., 
1924,  i,  821)  indicate  a  tendency  for  periodicity  in  the  photo¬ 
chlorination,  an  effect  which  would  undoubtedly  be  more  pro¬ 
nounced  if  longer  times  of  exposure  were  employed.  The  results, 
however,  are  of  little  value,  since  monochromatic  light  was  not  used, 
and  the  source  of  light  was  not  specified.  W.  C. 

Internally  Complex  Beryllates.  A.  Rosenheim  and  E. 
Lehmann  ( Annalen ,  1924,  440,  153 — 166). — The  following  crystal¬ 
line  metallic  salts  of  internally  complex  beryllates  of  some  organic 
acids  were  prepared  by  dissolving  beryllium  carbonate  or  freshly- 
precipitated  hydroxide  in  boiling  solutions  of  alkali  salts  of  the 
acid :  salicylic  acid,  M2[Be(C6H40,C02)2],»H20,  where  M=K,  Na, 
or  0*5Ba  and  x—3,  M=NH4  and  x=2;  glycollic  acid, 
M2[Be3(C2H203)4],a;H20, 

where  M— K  and  a;=8-5,  M— Na  and  #=4-5,  and  the  ammonium 
salt,  (NH4)4H2[Be6(C2H203)8],3H20.  With  o-hydroxytoluic  acid, 
two  series  of  compounds  were  obtained,  one,  M2[Be(C8H603)2],a;H20, 
where  M=Na  and  x=0,  M=NH4  and  x=l,  when  freshly-pre¬ 
cipitated  hydroxide  was  used,  and  the  other,  M2[Be20(C8H603)2],H20, 
where  M=NH4  or  K,  when  the  hydroxide  was  stale.  Boiling, 
strongly  alkaline  solutions  of  pyrocatechol  dissolved  beryllium 
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hydroxide  and  gave  a  series  of  normal  salts,  M2[Be(C6H406)2],£H20, 
where  M=NH4,  Na,  K,  0-5Ba,  and  x=\,  5,  2,  1-5,  respectively. 
By  warming  together  known  amounts  of  pyrocatechol  with  excess 
of  hydroxide  and  gradually  adding  alkali  the  following  polyberyllates 
were  obtained  :  (NH4)2[Be20(C6H402)2],5H20 ; 

(NH4)4[Be3(C6H402)5],2H20 ;  (NH4)4[(Be20)3(C6H402)5],13H20 ; 
M8[Be60(C6H402)9],a:H20,  where  M=Na  and  x=20,  M=K  and 
x—9.  A  crystalline  salt,  (NH4)6[Be3(C6H302,S03)4],8H20,  and  an 
amorphous  product,  probably  a  mixture,  corresponding  with 
Ba[Be2(C6H302,S03)2],  were  also  prepared.  Vitreous  metallic  salts 
of  internally  complex  beryllates  of  citric  acid  were  obtained,  but 
are  not  described.  Similar  compounds  are  formed  with  poly¬ 
phenols,  but  not  with  polyalcohols.  Boiling  ethyl  salicylate  dissolves 
beryllium  carbonate  to  form  a  complex  beryllium  compound. 

The  beryllium  in  the  compounds  derived  from  salicylic  and 
o-hydroxytoluic  acids  is  scarcely  precipitated  at  all  by  ammonia 
or  alkali  hydroxide,  showing  that  it  is  present  in  an  exceedingly 
complex  state.  This  is  probably  not  caused  by  adsorption  of 
beryllium  hydroxide  by  the  salt,  since  the  compounds  are  repro¬ 
ducible.  The  glycollic  acid  compounds  are  readily,  and  the  pyro¬ 
catechol  compounds  partly,  decomposed  by  ammonia.  The 
complex  beryllium  tartrate  and  the  basic  acetate  are  considered 
to  be  internally  complex  salts  of  the  sexavalent  radical,  Be40. 

S.  K.  T. 

Silicate  Compounds  of  Cadmium.  A.  Dubon  ( Compt .  rend., 
1924,  179,  769 — 771 ;  cf.  A.,  1921,  ii,  403,  and  previous  papers). — 
Addition  of  silica,  followed  by  cadmium  oxide,  to  fused  potassium 
fluoride  yields  a  semi-crystalline  product  which,  when  heated  with 
excess  of  potassium  chloride,  yields  a  mixture  of  well-crystallised 
compounds.  The  latter,  on  separation  by  flotation  methods, 
proved  to  contain  (a)  long  prismatic  crystals,  K20,Cd0,4Si02 ; 
( b )  crystals  of  2Cd0,Si02  containing  potassium,  probably  as  impurity, 
and  (c)  yellow  flattened  prismatic  crystals  of  3Cd0,Si02.  H.  J.  E. 

Absorption  of  Halogens  by  Mercurous  Salts.  I.  Form¬ 
ation  and  Properties  of  some  Complex  Compounds  of 
Mercury.  K.  G.  Naik  and  M.  I).  Avasare  (J.  Indian  Chem. 
Soc.,  1924,  1,  75 — 80;  cf.  A.,  1924,  ii,  48). — Mercurous  chloride, 
sulphate,  and  nitrate  combine  with  bromine  and  iodine  in  alcoholic 
solution  to  yield  crystalline  substances  which  are  not  double  salts, 
but  complex  compounds.  Mercuric  chloroiodide,  HgClI,  red 
crystals  becoming  yellow  at  125°,  m.  p.  153°.  Mercuric  chloro - 
bromide,  HgCIBr,  white  crystals,  subliming  without  melting. 
Di-iodomercuric  sulphate,  S04(HgI)2,  red  crystals  turning  yellow  at 
143°,  m.  p.  248°.  Tetrabromodimercuric  sulphate,  [S04(HgBr)2]Br2, 
white  crystals,  decomp.  125°,  and  m.  p.  235°  (decomp.).  Dichlorodi- 
mercuric  sulphate,  S04(HgCl)2,  m.  p.  270°.  Tetraiododimer curie 
nitrate,  (HgN03I)2I2,  red  crystals  turning  yellow  at  145 — 146°, 
m.  p.  250°.  Tetrabromodimercuric  nitrate,  (HgN03Br)2Br2  (decomp.). 
Tetrachlorodimercuric  nitrate,  (HgN03Cl)2Cl2,  decomp.  100°. 

G.  M.  B. 
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Direct  Formation  of  Mercuric  Oxychlorides.  H.  Pelabon 
(Compt.  rend.,  1925,  180,  143 — 145;  cf.  A.,  1924,  ii,  762). — Deter¬ 
minations  of  the  concentrations  of  mercuric  chloride  in  solution  in 
equilibrium  with  the  solid  phases  obtained  from  mercuric  chloride 
and  red  mercuric  oxide  demonstrate  the  existence  of  three  oxy¬ 
chlorides,  HgO,2HgCl2,  2HgO,HgCl2,  and  4HgO,HgCl2.  The 
same  products  are  obtained  more  rapidly  in  presence  of  ethyl 
alcohol.  The  compound  HgO,2HgCl2  is  a  white  solid  which  is 
not  produced  if  the  temperature  is  above  30°,  but  once  formed  it 
is  stable  at  100°.  G.  M.  B. 

Double  Sulphates  of  Rare  Earth  and  Alkali  Metals.  I. 
Lanthanum  and  Potassium.  F.  Zambonini  and  G.  Carobbi 
(Atti  R.  Accad.  Lincei,  1924,  [v],  33,  301 — 308 ;  cf.  A.,  1911,  ii,  42). — 
The  equilibrium  between  an  aqueous  lanthanum  sulphate  solution 
and  solid  potassium  sulphate  at  25°  has  been  studied,  and  the 
results  are  represented  graphically  by  plotting  the  values  of 
K2S04/H20  in  the  liquid  phase  as  abscissae  against  those  of 
La2(S04)3/K2S04  in  the  solid  phase.  Interpreted  according  to  the 
phase  rule  (cf.  A.,  1903,  ii,  473),  this  diagram  indicates  the  form¬ 
ation  of  the  following  new  (microcrystalline)  double  salts : 
2La2(S04)3,3K2S04,8H20  (monoclinic) ;  La2(S04)3,4K2S04,H20 

(spherical) ;  La2(S04)3,4-5K2S04,2H20  (globular) ; 

La2(S0.)3,5k2S04,2fc0  (globular). 

W.  E.  E. 

Double  Sulphates  of  Rare  Earth  and  Alkali  Metals.  II. 
Neodymium  and  Potassium.  F.  Zambonini  and  V.  Caglioti 
(Atti  R.  Accad.  Lincei,  1924,  [v],  33,  308 — 313). — An  examination  of 
the  system  neodymium  sulphate-potassium  sulphate-water  (cf. 
preceding  abstract)  shows  that,  at  25°,  the  following  double  salts 
are  formed:  Nd2(S04)3,K2S04,2H20 ;  Nd2(S04)3,3K2S04,2H20 ; 

Nd2(S04)3,4K2sd4J20 ;  N^(S04)3,4K2S04,2H20 ; 
Nd2(S04)3,5K2S04,2H20 ;  2Nd2(S04)3,3K2S04,8H20  (microcrystal¬ 
line  :  rosettes  of  pink  monoclinic  tablets,  dlb  3-026).  W.  E.  E. 

Silicic  Acids.  II.  R.  Schwarz  and  E.  Menner  (J5er.,  1925, 
58,  [J5],  73 — 77 ;  cf.  A.,  1924,  ii,  753). — The  silicic  acids  described 
previously  ( loc .  cit.)  have  been  subjected  to  desiccation  by  means 
of  acetone  (cf.  Willstatter  and  Kraut,  A.,  1924,  ii,  615).  Meta- 
silicic  acid  loses  combined  water  at  15°,  but  can  be  freed  from 
adsorbed  water  by  acetone  at  0°.  Granatic  acid,  H4Si308,  which 
has  now  been  prepared  from  the  corresponding  sodium  salt,  is 
also  unstable  at  the  atmospheric  temperature.  Di-  and  tri-silicic 
acids  are  easily  desiccated  by  means  of  acetone  under  widely  varied 
conditions.  The  dehydration  curves  of  granatic  acid  and  of  meta- 
silicic  acid  at  0°  are  given;  the  existence  of  two  further  hydrates, 
12SiO2,10H2O  and  12Si02,9H20,  is  rendered  probable.  H.  W. 

Double  Nitrates  of  Metals  of  the  Cerium  Group  with 
Copper  and  Cadmium.  G.  Carobbi  ( Atti  R.  Accad.  Lincei, 
1924,  [v],  33,  322 — 326;  cf.  this  vol.,  ii,  145). — The  following  new 
compounds  are  described :  2Nd(N03)3,3Cu(N03)2,24H30,  lilac  crystals, 
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ft 5  2-248 ;  of  the  same  form  and  obtained  in  the  same  way  as  the 
corresponding  cerium  compound;  2Pr(N03)3,3Cu(N03)2,24H20, 
minute,  green  crystals,  and  2Sm(N03)3,3Cu(N03)2,24H20,  both  of 
the  same  type  as  the  preceding,  were  obtained  similarly.  The 
double  nitrates  of  cadmium  with  cerium,  lanthanum,  and  neodym¬ 
ium  were  prepared  by  evaporating  the  mixed  solutions  of  the 
nitrates  over  sulphuric  acid,  at  reduced  pressure,  below  12°.  The 
following  were  obtained  :  2La(N03)3,3Cd(N03)2,24H20,  colourless 

tablets  like  those  of  the  copper  compounds,  dVi  2-226 ; 

2Ce(N  03)3,3Cd(N 03)2,24H20, 

dlz  2-294;  2Nd(N03)3,3Cd(N03)2,24H20,  minute  rose-coloured 

crystals  of  the  same  crystalline  form  as  that  of  the  lanthanum 
salt.  Jantsch  has  observed  a  parallelism  among  the  molecular 
volume  curves  of  the  double  salts  obtained  from  elements  of  the 
cerium  group  and  certain  members  of  the  magnesium  series  of 
isomorphous  elements;  this  is  now  shown  to  be  shared  by  the 
curves  of  the  double  nitrates  of  copper  and  cadmium  with  elements 
of  the  cerium  group.  When  the  double  salts  given  by  the  elements 
of  the  magnesium  family  with  any  other  single  metal  are  placed 
in  order  of  decreasing  molecular  volumes,  the  succession,  which 
has  always  been  observed  previously,  is  :  cadmium,  manganese,  iron, 
copper,  cobalt,  magnesium,  zinc,  nickel.  The  double  salts  given 
by  the  members  of  this  family  with  any  one  metal  of  the  cerium 
group,  however,  fall  into  the  following  sequence  :  cadmium,  man¬ 
ganese,  magnesium,  cobalt,  zinc,  nickel,  copper.  The  copper  double 
nitrates  afford  an  excellent  means  of  separating  lanthanum  from 
praseodymium.  W.  E.  E. 

Reduction  of  Azoimide.  F.  Raschig  ( Schivefel -  u.  Stickstoff- 
studien,  1924,  213 — 220;  from  Chem.  Zentr.,  1924,  ii,  602 — 603). — 
Acid  reducing  agents  such  as  stannous  chloride  and  hydriodic  acid 
reduce  azoimide  to  ammonia  and  nitrogen.  The  reaction  of  azo¬ 
imide  with  sodium  hydrogen  sulphite  may  be  represented  thus  : 
NaHS03+NaN3+H20=NH2-S03Na+N2+Na0H,  together  with  a 
subsidiary  reaction  :  2NaHS03+NaN3+H20=Na2S206-j-NH3+ 

NaOH.  In  the  reduction  of  azoimide  by  aluminium  in  alkaline 
solution,  hydrazine  and  ammonia  are  formed  :  (i)  N3H+Ho= 

N2+NH3;  (ii)  N3H+3H2=NH3+N2H4.  G.  W.  iC. 

Oxidation  of  Azoimide.  F.  Raschig  ( iSchwefel -  u.  Stickstoff- 
studien,  1924,  ii,  602;  from  Chem.  Zentr.,  1924,  ii,  602;  cf.  A., 
1906,  ii,  98). — Azoimide  is  unattacked  by  potassium  permanganate 
in  neutral  or  alkaline  solution.  In  sulphuric  acid  solution,  a  slow 
oxidation  takes  place  :  HN3-f-0=N30H.  In  addition,  a  portion 
of  the  azoimide  appears  to  be  oxidised  to  triatomic  nitrogen,  which 
then  decomposes,  yielding  ordinary  nitrogen  molecules.  Hydrogen 
hypoazide,  N3OH,  resembles  hypochlorous  acid  in  its  properties. 
It  decomposes,  yielding  oxygen  and,  probably,  azoimide.  By 
oxidation  of  azoimide  in  sulphuric  acid  or  boric  acid  solution  in 
the  presence  of  sodium  nitride,  nitric  acid  is  produced,  the  first 

stage  being  the  compound  n>N<qH  ,  which  then  takes  up  more 
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oxygen,  yielding  the  compound,  |^N(OH)<Cq,  which  by  loss  of 
nitrogen  yields  nitric  acid.  G.  W.  R. 

Combustion  of  Ammonia  to  Hydrazine  and  Di-imide. 

F.  Raschig  ( Schwefel -  u.  Stickstoffstudien ,  1924,  221 — 224;  from 
Chem.  Zentr.,  1924,  95,  ii,  1068). — The  primary  reaction  in  the 
combustion  of  ammonia  in  oxygen  is  :  2NH3-f  02=N2H2+2H20, 
the  di-imide  at  once  decomposing  into  its  elements.  A  small  part 
of  the  ammonia  is  oxidised  to  hydrazine,  which  can  be  detected 
with  benzaldehyde.  R.  B. 

Oxidation  of  Hydrazine  and  its  Sulphonic  Acids.  F. 

Raschig  ( Schwefel -  u.  Stickstoffstudien,  1924,  188 — 200;  from  Chem. 
Zentr.,  1924,  ii,  601 — 602). — Hydrazine  may  be  used  for  standard¬ 
isation  in  acidimetry  and  iodometry.  When  a  standard  solution 
of  hydrazine  sulphate  is  titrated  with  sodium  hydroxide  solution, 
the  following  reaction  occurs  :  2N2H4,H2S04+2Na0H= 

(N2H4)2,H2S04+Na2S04+2H20.  After  addition  of  sodium  hydro¬ 
gen  carbonate  and  starch  solution,  OTA-iodine  solution  is  added. 
The  blue  coloration  is  obtained  when  four  times  as  much  01A- 
iodine  solution  has  been  added  as  OTA-sodium  hydroxide  required 
for  the  first  reaction.  In  the  oxidation  of  hydrazine  by  iodine 
and  by  most  other  oxidising  agents  nitrogen  is  set  free.  Oxidation 
with  potassium  permanganate  in  hot  sulphuric  acid  solution  yields 
ammonium  sulphate.  The  oxidation  of  hydrazinemonosulphonic 
acid  and  of  hydrazinedisulphonic  acid  is  also  discussed. 

G.  W.  R. 


Oxidation  of  Hydroxylamine.  F.  Raschig  ( Schwefel -  u.  Stick¬ 
stoffstudien,  1924,  163 — 187 ;  from  Chem.  Zentr.,  1924,  ii,  600 — 
601). — When  hydroxylamine  is  oxidised  by  adding  it  together  with 
dilute  sulphuric  acid  to  potassium  permanganate  solution,  the 
successive  stages  of  oxidation  are  dihydro xyhydrazine, 

OH-HN’NH-OH; 

dihydroxydi-imide,  OH'N'.N'OH ;  nitric  oxide,  OIN’NIO,  and  a 
nitrogen  tetroxide  having  the  constitution  called  by 


the  author  ortho -nitrogen  tetroxide.  The  last  compound  yields 
nitric  acid  and  nitrogen :  5N204+4H20=8HN03-j-N2.  Some 

nitrous  oxide  is  also  formed.  Complete  oxidation  to  nitric  acid 
cannot  be  effected  with  permanganate.  Hypochlorous  acid  can 
oxidise  hydroxylamine  completely  to  nitric  acid.  The  oxidation 
of  hydroxylamine  by  iodine  and  other  oxidising  agents  is  also 
discussed.  The  views  of  Kurtenacker  and  Neusser  (A.,  1924, 
ii,  249)  are  criticised.  G.  W.  R. 


Oxidation  of  Hydroxylamine.  II.  A.  Kurtenacker  and 
F.  Wengefeld  {Z.  anorg.  Chem.,  1924,  141,  119 — 130;  cf.  A., 
1924,  ii,  249). — The  results  of  a  number  of  studies  of  the  oxidation 
of  hydroxylamine  by  different  investigators  are  reviewed.  The 
authors’  hypothesis  is  preferred  to  that  of  Angeli  and  of  Raschig, 
since  the  intermediate  compound  postulated  by  both  these  in- 
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vestigatora  is  not  known  to  exist.  Experiments  are  described  on 
the  oxidation  of  hydroxylamine  by  potassium  dichromate  in  both 
acid  and  alkaline  solution.  In  weak  acid  solution,  half  the  hydroxyl¬ 
amine  is  oxidised  to  nitric  acid,  the  percentage  of  nitric  oxide 
increasing,  and  of  nitrous  oxide  decreasing,  with  decreasing  acidity 
of  the  solution.  In  strong  acid  solution,  the  percentage  of  hydroxyl¬ 
amine  oxidised  to  nitric  acid  sinks  to  about  25,  the  gas  produced 
at  the  same  time  being  pure  nitrous  oxide.  In  alkaline  solution, 
the  formation  of  nitric  acid  is  still  further  reduced,  the  gaseous 
products  being  nitrous  oxide  and  nitrogen.  The  oxidation  of  the 
hydroxylamine  is  complete  only  in  weak  acid  solution;  in  alkaline 
solution  it  varied  from  47  to  64%,  and  in  strong  acid  solution  was 
about  78%.  Oxidation  experiments  were  also  made  with  mercuric 
chloride  in  alkaline  solution.  L.  L.  B. 


Hydroxylaminemonosulphonic  Acid.  F.  Raschig  ( Schwefel - 
u.  S ticks  to jfstudien,  1924, 154 — 162 ;  from  Chem.  Zentr.,  1924,  ii,  448 — 
449). — Hydroxylaminemonosulphonic  acid,  formed  according  to 
the  following  reactions  : 

(i)  NaN02+NaHS03+S02=H0-N(S03Na)2, 

(ii)  H0-N(S03Na)2+H20=H0*NH-S03Na+NaHS04, 

is  in  some  respects  similar  to,  but  is  more  readily  oxidised  than, 
the  disulphonic  acid.  Its  reducing  properties  are  associated  with 
the  hydrogen  atom  which  is  directly  linked  with  the  nitrogen  and 
not  with  the  hydroxyl  hydrogen.  It  can  be  determined  titri- 
metrically  by  the  reaction  2HONH*S03Na+4I+ H20=N20+ 
4HI+2NaHS04.  The  primary  product  of  alkaline  oxidation  is 
the  residue  -(0H)N*S03K,  which  associates,  yielding  potassium 
dihydroxyhydrazinedisulphonate.  This  yields  by  loss  of  1  mol. 

of  water  an  azoxy  compound,  0<^. _ >  which,  being  un- 


-so3k 


stable,  decomposes,  giving  half  of  its  sulphur  as  a  sulphite  and  the 
remainder  as  the  compound  KaNoCVSOg  (potassium  dinitro- 
sulphonate).  G.  W.  R. 


Hydroxylaminedisulphonic  Acid.  F.  Raschig  ( Schwefel - 
u.  Stickstoffstudien,  1924,  147 — 153 ;  from  Chem.  Zentr.,  1924,  ii, 
448;  cf.  preceding  abstracts). — Hydroxylaminedisulphonic  acid 
yields  in  the  cold  in  acid  solution  hydroxylaminemonosulphonic 
acid.  The  sodium  disulphonate  gives,  on  oxidation  with  alkaline 
permanganate,  sodium  sulphazalinate,  0!N.*(S03K)2,  a  compound 
of  quadrivalent  nitrogen,  which  by  hydrolysis  with  potassium 
hydroxide  yields  potassium  liydroxylaminetrisulphonate  and 
potassium  hydroxylaminedisulphonate  according  to  the  equation 
40N(S03K)2+K0H=H0N(S03K)2+20N(S03K)3+KN02.  The 
mechanism  of  this  reaction  is  discussed.  G.  W.  R. 


Hydroxylamineisodisulphonic  Acid.  F.  Raschig  ( Schwefel - 
u.  Stickstoffstudien ,  1924,  132 — 146;  from  Chem.  Zentr.,  1924,  ii, 
447 ;  cf.  preceding  abstracts  and  A.,  1906,  ii,  159). — Directions  are 
given  for  the  preparation  of  potassium  hydroxylamineisodisul- 
phonate  from  the  corresponding  trisulphonate  by  hydrolysis  with 
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a  weak  acid.  It  has  the  constitution  NH(S03K)*OS03K.  In 
the  presence  of  hydrochloric  acid,  the  —  S03K  group  attached  to 
the  nitrogen  atom  may  be  eliminated,  whereby  hydroxylamine- 
?somonosulphonic  acid,  NH2*0*S03H,  is  produced.  The  oxidation 
of  hydroxylamineisodisulphonic  acid  by  sodium  hypochlorite  is 
discussed.  G.  W.  R. 

Hydroxylaminetrisulphonic  Acid.  F.  Raschig  ( Schwefel -  u. 
Stickstoffstudien,  1924,  128 — 131 ;  from  Chem.  Zentr.,  1924,  ii, 
446 — 447 ;  cf.  preceding  abstracts). — Potassium  hydroxylamine- 
trisulphonate  has  the  constitution  (KS03)2IN*0'S03K  (cf.  Haga, 
T.,  1904,  85,  78),  which  corresponds  with  its  formation  from  potass¬ 
ium  sulphite  and  potassium  nitrosodisulphonate  (obtained  from 
the  oxidation  of  potassium  hydroxylaminedisulphonate)  accord¬ 
ing  to  the  equation  20!N(S03K)2-bH*S03K=0H,N(S03K)2+ 
K803*0*N(S03K)2.  Directions  are  given  for  its  preparation, 
starting  from  sodium  nitrite  and  sodium  hydrogen  sulphite,  using 
lead  peroxide  as  an  oxidising  reagent  in  the  preparation  of  the 
intermediate  nitrosodisulphonate.  G.  W.  R. 

Action  of  Sulphite,  Hydrogen  Sulphite,  and  Sulphurous 
Acid  on  Hydroxylamine.  F.  Raschig  ( Schwefel -  u.  Stickstoff¬ 
studien,  1924,  225—240;  from  Chem.  Zentr.,  1924,  ii,  1069).— The 
author  regards  the  reaction,  NH2<0H,HCl+H‘S02*0Na= 
NH2‘S02’0Na-f-H20-|-HCl,  as  proof  of  the  asymmetrical  constitu¬ 
tion  of  sodium  hydrogen  sulphite.  In  the  presence  of  sulphurous 
acid,  the  reaction  with  hydroxylamine  gives,  besides  amidosulphonic 
acid,  a  considerable  amount  of  ammonium  sulphate,  and  nitrogen 
is  evolved.  It  is  assumed  that  the  sulphurous  acid  is  mainly 
present  in  the  tautomeric  form,  H2!S02!0,  which  by  replacement 
of  the  hydrogen  atoms  may  yield  the  diamide  of  a  persulphuric  acid, 
(NH2)2S02!0,  and  this  oxidises  a  further  2  mols.  of  hydroxylamine, 
yielding  nitrogen  and  sulphamide,  (NH2)2S02I0+ 2NH2,OH— 
(NH2)2S02-j-N2+3H20 ;  the  latter  substance  in  aqueous  solution 
decomposes  into  ammonia  and  amidosulphonic  acid.  It  is  calculated 
that  in  aqueous  solution  two-thirds  of  the  sulphurous  acid  is  present 
in  the  normal  asymmetric  form  and  one-third  in  the  tautomeric 
form.  The  difference  in  constitution  between  hydrogen  sulphites 
and  monosulphites  is  also  shown  in  the  reaction  with  chloroamide, 
which  in  the  former  case  yields  sodium  chlorosulphonate,  whilst 
in  the  latter  case  amidosulphonic  acid  is  formed.  (Cf.  also  Schafer 
and  Kohler,  A.,  1919,  ii,  38.)  R.  B. 

Potassium  “  Nitrososulphite  ”  [Dinitrososulphonate].  F. 

Raschig  ( Schwefel -  u.  Stickstoffstudien,  1924,  108 — 127 ;  from  Chem. 
Zentr.,  1924,  ii,  445 — 446). — The  preparation  of  potassium  nitroso¬ 
sulphite,  K2N2S05,  by  the  action  of  nitric  oxide  on  40%  potassium 
sulphite  solution  is  described.  Its  properties  agree  with  the  con¬ 
stitutional  formula  of  Hantzsch  (A.,  1895,  ii,  75).  It  is  unattacked 
by  potassium  permanganate  in  acid  solution.  It  is  oxidised  by 
sodium  hypochlorite  in  the  presence  of  small  amounts  of  water. 
The  usual  products  of  decomposition  are  nitrous  oxide  and  potassium 
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sulphate.  Nitric  oxide  and  potassium  sulphite  may  be  obtained 
from  it  by  boiling  with  potassium  hydroxide  solution  or  by  fusion. 
Hydrazinesulphonic  acid  may  be  obtained  from  it  by  alkaline 
reduction.  The  formation  of  potassium  nitrososulphite  can  be 
explained  by  assuming,  with  Hantzsch,  that  nitric  oxide  before 
combination  forms  double  molecules  and  also  that  both  potassium 
atoms  in  potassium  sulphite  are  joined  to  the  sulphur  atom.  When 
nitric  oxide  reacts  with  potassium  hydrogen  sulphite  the  first 
product  probably  has  the  constitution  NON(OK)S03K,  which 
then  undergoes  rearrangement.  When  nitric  oxide  is  passed  into 
potassium  hydrogen  sulphite  solution,  potassium  nitrilosulphonate, 
N(S03K)3,2H20,  is  formed,  which  decomposes  on  boiling,  yielding 
potassium  hydrogen  sulphate  and  potassium  amidosulphonate. 
The  reaction  between  nitric  oxide  and  potassium  hydrogen  sulphite 
may  be  explained  by  assuming  the  formation  of  potassium  nitroxyl- 
sulphonate,  0H*N*S03K,  which  combines  further  with  nitric 
oxide,  yielding  potassium  nitrosohydroxylaminesulphonate, 
0N*N(0H)S03K,  from  which  the  potassium  nitrososulphite, 
0N'N(0K)S03K,  is  formed  in  alkaline  solution.  In  the  absence 
of  alkali,  potassium  nitrosoaminedisulphonate  is  formed.  In  the 
decomposition  of  potassium  nitroxylsulphonate,  0H-N*S03K,  hypo- 
nitrous  acid  and  the  residue,  —  SU3K,  are  first  formed.  -From  the 
latter  by  simple  association  potassium  dithionate  is  formed. 

G.  W.  R. 

Reduction  of  Oxides  of  Nitrogen  in  Presence  of  Sulphuric 
and  Sulphurous  Acids.  A.  Graire  ( Compt .  rend.,  1925,  180, 
292 — 294). — A  quantitative  investigation  of  the  reduction  of  oxides 
of  nitrogen  with  a  view  to  elucidate  the  mechanism  of  loss  of  nitrogen 
in  the  “  lead  chamber  ”  process.  Impure  nitrosulpliuric  acid  under 
normal  conditions  is  not  reduced  further  than  nitric  oxide  by  agita¬ 
tion  over  mercury,  so  that  ferrous  sulphate  can  effect  a  complete 
recovery  of  the  nitrogen  products.  Addition  of  sulphur  dioxide 
and  other  changed  conditions  result  in  loss  of  nitrogen  through 
reduction  to  nitrous  oxide  in  the  liquid  phase.  Mixtures  of  nitric 
and  sulphuric  acids  in  presence  of  ferrous  sulphate  and  sodium 
sulphite  have  been  studied.  Nitrous  oxide  is  formed  by  the  slow 
interaction  of  sulphur  dioxide  and  nitric  oxide  (as  FeS04,N0)  in 
the  liquid  phase.  Dilution  increases  the  reduction;  it  is  feeble 
in  35%  sulphuric  acid,  but  takes  place  readily  at  25%.  The  product 
of  the  reaction  is  always  nitrous  oxide,  nitrogen  having  been  observed 
only  in  traces.  R.  A.  M. 

Nitrogen  Peroxide.  A.  Schaarschmidt  (Z.  angew.  Chem., 
1924,  37,  933 — 938). — Saturated  aliphatic  hydrocarbons  are  but 
slowly  attacked  by  nitrogen  peroxide,  fatty  acids  being  first  formed 
and  then  further  oxidised  to  oxalic  acid  and  carbon  dioxide,  whilst 
the  peroxide  is  reduced  to  nitric  and  nitrous  oxides  and  ultimately 
to  nitrogen.  Branched- chain  paraffins  are  less  resistant  than 
straight- chain  paraffins.  An  apparatus  is  described  for  conveniently 
observing  the  reaction  in  a  closed  glass  tube  (which  ultimately 
bursts)  at  temperatures  up  to  150° ;  there  was  no  spontaneous 
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evolution  of  lieat,  but,  even  after  the  appearance  of  nitrogen  tri¬ 
oxide  in  the  tube,  the  mixture  cooled  as  soon  as  the  source  of  external 
heat  was  removed.  With  olefinic  hydrocarbons  (e.g.,  amylene, 
cyc/ohexene),  there  is  immediate  formation  of  extremely  unstable 
isomeric  nitrosates  and  i/'-nitrosites,  accompanied,  in  some  cases, 
by  polymerisation  products.  Nitrogen  peroxide,  in  the  cold, 
converts  benzene  very  slowly  into  picric  acid,  and  toluene  more 
readily  into  trinitrotoluene  (cf.  this  vol.,  i,  123).  At  the  same  time, 
nitro-nitrite  compounds  are  formed,  which  are  decomposed  by 
alkalis  (e.g.,  to  dinitrocresol).  The  various  ways  in  which  nitrogen 
peroxide  reacts  lead  to  the  assumption  that  it  occurs  as  an  equili¬ 
brium  mixture  of  three  forms,  viz., 

on:o  o:n:o  o:n:o 
o-n:o  ’  o*n:o5  o:n:o  * 

w.  T.  K.  B. 

Action  of  Nitrogen  Peroxide  on  Metallic  Copper  and  its 
Adsorption  by  Cuprous  Oxide.  A.  Klemenc  and  A.  Schroth 
(Ber.,  1925,  58,  [B\,  168 — 175;  cf.  Sabatier  and  Senderens,  A., 
1893,  ii,  374;  Tartar  and  Semon,  A.,  1921,  ii,  336;  Park  and  Part¬ 
ington,  A.,  1924,  ii,  183). — The  action  of  nitrogen  peroxide  on 
specially  prepared  copper  at  the  atmospheric  or  somewhat  reduced 
pressure  gives  a  product  in  which  the  value  of  the  atomic  ratio 
O :  N  is  about  3.  If  the  gas  is  used  under  increased  pressure,  an 
entirely  different  product  is  obtained  in  which  the  ratio  0 :  N  is 
6*5.  If  nitrogen  peroxide  is  passed  several  times  over  the  same 
specimen  of  copper  from  which  the  adsorbed  gas  is  removed  after 
each  passage,  the  quantity  of  adsorbed  gas  diminishes  at  the  second 
passage  and  subsequently  becomes  approximately  constant.  It 
is  therefore  suggested  that  two  actions  occur  simultaneously  con¬ 
sisting  in  the  adsorption  of  nitrogen  peroxide  by  metallic  copper 
and  the  oxidation  of  copper  to  cuprous  oxide  which  also  adsorbs 
nitrogen  peroxide.  The  adsorptive  capacity  of  the  element  for 
nitrogen  peroxide  appears  to  be  greater  than  that  of  its  oxide. 
“  Nitro-copper  ”  as  postulated  by  Sabatier  and  Senderens  ( loc .  cit.) 
does  not  appear  to  exist  and  the  other  “  nitrometals  ”  cannot  be 
regarded  as  chemical  individuals.  The  adsorption  isotherm  of 
the  system  Cu20-N02,  passes  through  a  maximum  at  about  1*6  atm. 

Hydrogen  Persulphide.  0.  von  Dienes  (Annalen,  1924, 
440,  213 — 214). — Hypophosphorous  acid  solution  reduces  sulphur 
dioxide,  both  as  a  gas  and  in  aqueous  solution,  to  a  product  from 
which  hydrogen  persulphide  may  be  extracted  with  ether,  a  solution 
of  large  quantities  of  sulphur  in  the  persulphide  remaining  undis¬ 
solved.  Before  the  persulphide  separates  from  the  ether  solution, 
crystals  of  monoclinic  monosymmetric  p -sulphur  form  as  small, 
transparent,  nacreous  plates,  which  rapidly  form  tufts  of  mono¬ 
clinic  needles  and  change  to  pseudomonoclinic  rhombic  sulphur. 
The  sulphur  henceforth  separates  in  rhombic  form  on  the  edges  of 
these  crystals  (cf.  A.,  1885,  1037).  S.  K.  T. 
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Formation  and  Decomposition  of  Polythionates.  F.  Foer- 
ster  (Z.  anorg.  Chem.,  1924,  141,  228 — 230;  cf.  ibid.,  1924,  139, 
246;  Foerster  and  Hornig,  A.,  1923,  ii,  23). — Besides  the  course 
indicated  by  the  equation  2S0+H20  S203"  +  2H',  i.e.,  by  the 

formation  of  thiosulphuric  acid,  the  intermediate  product  SO  may 
lead  to  the  production  of  polythionic  acids  by  other  changes,  e.g., 
S0+2S203"+2H'^S506/,+H20,  and  S0+2HS03-^S306"+H20, 
analogous  to  those  known  in  the  case  of  selenium  oxide,  SeO. 

S.  I.  L. 

Formation  and  Decomposition  of  Polythionates.  E.  H. 

Riesenfeld  ( Z .  anorg.  Chem.,  1924,  141,  109 — 110).— A  reply  to 
Foerster’s  criticism  (this  vol.,  ii,  148)  of  Josephy’s  paper  (A.,  1924, 
ii,  470).  The  constitution  of  the  intermediate  compounds  in  the 
formation  and  decomposition  of  polythionates  is  discussed. 

L.  L.  B. 

Preparation  and  Properties  of  Polythionic  Acids.  F. 

Raschig  ( Schwefel -  u.  Stickstoff-studien,  1924,  273 — 304;  from  Chem. 
Zentr.,  1924,  ii,  1065 — 1068). — Pentathionic  acid  is  prepared  by 
the  action  of  hydrochloric  acid  on  cooled  aqueous  sodium  thiosul¬ 
phate  in  the  presence  of  sodium  arsenite ;  sodium  pentathionate 
gradually  separates  on  concentration  of  the  filtrate  at  35°.  The 
filtrate,  which  still  contains  12%  of  the  sodium  salt,  contains  60% 
of  pentathionic  acid,  H2S506,  free  from  tetrathionic  or  trithionic 
acids,  and  is  practically  unchanged  after  2  months.  The  'potassium 
salt  has  been  obtained.  Pentathionic  acid  is  oxidised  to  sulphuric 
acid,  quantitatively  by  potassium  chlorate  and  hydrochloric  acid, 
slowly  by  acidified  potassium  permanganate.  With  sodium  car¬ 
bonate,  the  pentathionate  slowly  deposits  sulphur ;  under  suitable 
conditions,  the  reaction,  K2S506 — >K2S406+S,  is  quantitative. 
Antimony  and  tin,  like  arsenic,  prevent  the  separation  of  sulphur 
on  acidifying  sodium  thiosulphate  solutions.  In  the  presence 
of  sodium  dihydrogen  arsenite,  the  decomposition  Na2S203-f 
2HC1 — >-2NaCl-)-S02-)-8  was  reduced  from  88-8  to  13%  of  the 
reaction,  pentathionic  acid  being  formed  to  the  extent  of  85 — 90%. 
The  intermediate  formation  of  a  dipentathionic  acid,  H4S10O12,  is 
assumed.  The  author  represents  the  formation  of  pentathionic 
acid  in  Wackenroder’s  solution  as  being  due  to  the  condensation 
of  five  SO  groups  (cf.  following  abstract)  arising  from  the  reaction  : 
S02+H2S=S0-)-S-f  HaO,  addition  of  water  yielding  pentathionic 
acid  of  the  structure 


s:s:s 

oh-so2-so2-oh 


The  alternative  reaction,  2S02+H2S=3S0+H20,  is  excluded, 
whilst  with  excess  of  hydrogen  sulphide  the  reaction  proceeds 
smoothly  according  to  the  equation,  2H2S  +  S02=3S  +  2H20. 
Hyposulphurous  acid  is  not  formed,  and  the  author  accounts  for 
the  formation  of  pentathionic  acid  from  sodium  thiosulphate  by 
uggesting  decomposition  to  the  group  S!S02,  which  polymerises 
to  S10O10. 
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Potassium  tetrathionate  is  obtained  by  the  oxidation  of  sodium 
thiosulphate  with  cupric  sulphate  :  3Na2S203-F2CuS04==Cu2S203  + 
2Na2S04 4-Na2S406,  and  treatment  of  the  concentrated  filtrate 
with  potassium  acetate.  The  potassium  tetrathionate  which 
separates  is  washed  with  alcohol.  With  sodium  carbonate,  the 
first  reaction  is  :  4Na2S406+4Na2C03=6Na2S203+Na2S30g+ 

Na2S04+4C02.  Tetrathionate  is  the  first  stage  in  the  preparation 
of  sodium  trithionate  by  Willstatter’s  method  (A.,  1903,  i,  543). 
Better  yields  are,  however,  obtained  by  the  reaction  Na2S203-f- 
2NaHS03+2S02=2Na2S306+H20  in  the  presence  of  sodium 
arsenite.  Acid  potassium  permanganate  oxidises  two-thirds  of 
the  trithionate  sulphur  to  sulphate,  the  remainder  forming  dithionic 
acid.  Alkaline  permanganate  oxidises  thiosulphate  to  sulphate, 
whilst  sodium  hypochlorite  in  acid  solution  gives  partly  sulphate 
and  partly  tetrathionate.  The  action  of  sodium  sulphide  on 
sodium  hydrogen  sulphite  is  in  accordance  with  the  equation 
6NaHS03+2Na2S=2Na2S03+3Na2S203+3H20.  R.  B. 


Constitution  of  Polythionic  Acids.  F.  Raschig  ( Schwefel - 
u.  Stickstoffstudien,  1924,  305 — 310;  from  Chem.  Zentr .,  1924, 
ii,  1068). — The  following  structural  formulae  are  proposed  for  sodium 
S  S  S 

tetra-,  h  1 1  ,  tri-,  n  ,  and  penta-thionate, 

NaOSCVSCVNa  NaOSCVSO/Na 


s:s:s 

NaOS02’SOs 


,  and  dithionic  acid,  HOS02*S02*0H.  R.  B. 

■ONa 


Complex  Chromium  Ammonium  Compounds.  P.  Ray 

and  P.  B.  Sarkar  (J.  Indian  Chem.  Soc.,  1924,  1,  91 — 99). — By  the 
action  of  ammonium  thiosulphate  and  ammonia  on  chromium 
hydroxide,  two  compounds  have  been  prepared  which  are  the  first 
examples  to  be  described  of  trinuclear  chromium  ammonium 
compounds  :  Decamminemonoaquotrihydroxydioltrichromium  thio¬ 
sulphate,  [Cr(0H)3,2Cr0H(NH3)s,H20](S203)2,xH20,  reddish-violet 
crystals  and  enneamminediaquotrihydroxydioltrichromium  thiosul¬ 
phate,  [Cr(0H)3,Cr0H(NH3)5,Cr0H(NH3)4H20,H20](S203)2,2H20, 
pinkish-violet  crystals.  The  behaviour  of  these  substances  with 
a  number  of  reagents  is  described  and  the  arguments  for  the  con¬ 
stitutions  proposed  are  discussed.  G.  M.  B. 


Sulphates  of  Quadrivalent  Uranium.  R.  J.  Meyer  and 
H.  Nachod  ( Annalen ,  1924,  440,  186 — 199). — Uranous  sulphate 
octahydrate,  U(S04)2,8H20,  is  obtained  by  reducing  a  saturated 
solution  of  uranyl  sulphate  containing  2  mols.  of  concentrated 
sulphuric  acid  per  mol.  of  crystalline  salt,  by  Rosenheim  and  Lobel’s 
electrolytic  method  (A.,  1908,  ii,  294)  and  either  precipitating  the 
solution  with  alcohol  or  evaporating  at  75°  or  over  sulphuric  acid. 
Evaporation  at  93 — 95°  gives  the  tetrahydrate,  which  is  also 
obtained  by  gradually  adding  concentrated  sulphuric  acid  to  the 
reduced  solution  between  0°  and  70°  until  precipitation  ceases. 
The  precipitation  of  the  two  salts  from  solution  depends  only  on 
the  acidity  of  the  latter. 

The  octahydrate  is  converted  irreversibly  into  the  tetrahydrate 
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at  68°  (cf.  A.,  1905,  ii,  827).  It  is  less  soluble  in  O-liV-sulphuric 
acid  than  in  water;  the  tetrahydrate  below  55°  is  more  soluble, 
indicating  the  presence  of  complex  ions.  The  solubility  curves  for 
the  two  salts  in  sulphuric  acid  solution  intersect  at  26°,  but  this 
is  not  a  transition  point.  Both  hydrates  are  stable  in  solution 
between  15°  and  92°.  Freezing-point  depression  measurements 
show  that  the  tetrahydrate  has  twice  the  molecular  weight  of  the 
octahydrate  in  iV/8— A/32-solutions  in  OTA-sulphuric  acid. 

S.  K.  T. 

Iron  Carbonyls.  H.  Freundlich  and  W.  Malchow  (Z. 
anorg.  Chern.,  1924, 141,  317 — 324). — All  three  carbonyl  compounds, 
Fe(CO)5,  Fe2(CO)9,  and  Fe(CO)4,  when  treated  with  sodium  ethoxide 
in  alcoholic  solution,  give  red  compounds  soluble  in  water,  and 
apparently  hydrates ;  that  from  iron  pentacarbonyl  is  thought  to 
have  the  composition  Fe(C0)5,2H20.  The  tetracarbonyl  is  the 
most  stable,  and  is  readily  prepared  from  the  red  compounds.  No 
other  derivatives  of  the  carbonyls  could  be  obtained.  Resemblances 
between  the  carbonyls  and  the  chlorides  of  bivalent  molybdenum  and 
ruthenium  are  pointed  out.  S.  I.  L. 

Reaction  between  Potassamide  and  Salts  of  Cobalt  and 
Iron  in  Liquid  Ammonia.  F.  W.  Bergstrom  ( J .  Amer.  Chem. 
Soc.,  1924,  46,  2631 — 2636). — Potassamide  acts  on  cobaltous  thio¬ 
cyanate  in  liquid  ammonia  to  give  cobaltous  amide,  Co(NH2)2,  which 
loses  ammonia  when  heated  above  120°  to  yield  cobaltous  nitride, 
Co3N2,  a  black  solid  almost  unaffected  by  water.  Ferrous  tetra- 
amminethiocyanate,  Fe(SCN)2,4NH3,  is  obtained  by  the  action 
of  iron  wire  on  mercuric  thiocyanate  in  liquid  ammonia  solution. 
Potassamide  converts  this  salt  into  a  slightly  impure  ferrous  nitride, 
Fe3N2,  which  is  also  obtainable  by  treating  ferrous  bromide  with 
potassamide  and  then  with  a  solution  of  ammonium  thiocyanate. 
The  action  of  potassamide  on  a  number  of  other  salts  of  cobalt  and 
iron  has  been  examined,  but  no  definite  products  w'ere  isolated. 

G.  M.  B. 

Solubility  of  Nickel  in  Water  containing'  Carbon  Dioxide. 

R.  Robl  ( Z .  angew.  Chem.,  1924,  37,  938 — 939). — Commercially 
pure  nickel  (Fe  0-8%,  Cu  0-4%)  is  appreciably  attacked  by  water 
containing  carbon  dioxide,  nickel  carbonate  being  formed. 

W.  T.  K.  B. 

Isomeric  Potassium  Pentachlororuthenites.  A.  Gutbier 
and  W.  Niemann  ( Z .  anorg.  Chem.,  1924,  141,  312 — 316;  cf. 
Aoyama,  A.,  1924,  ii,  771). — There  is  no  ground  for  supposing  the 
existence  of  a  new  y-form ;  material  prepared  by  the  method  of 
Howe  (A.,  1902,  ii,  86)  is  found  to  have  the  properties  ascribed  by 
Aoyama  to  the  y-form,  though  Howe’s  product  was  named  by 
Aoyama  the  p-form.  S.  I.  L. 

Osmium  Tetroxide.  H.  von  Wartenberg  (Annalen,  1924, 
440,  97 — 110). — Osmium  may  be  obtained  from  alkaline  solutions 
containing  the  tetroxide  by  heating  with  alcohol,  mixing  the  pre- 
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cipitated  hydrated  osmium  dioxide  with  sodium  chloride  (to  prevent 
explosions)  and  vaporising  at  150°,  finally  reducing  in  hydrogen 
for  |  hour  at  red  heat.  The  latter  operation  is  then  repeated  after 
washing.  By  burning  hydrogen  in  oxygen  containing  osmium  tetr- 
oxide,  the  dioxide  is  formed  and  may  then  be  reduced  to  the  metal. 

One  hundred  g.  of  water  dissolve  6-47  g.  of  osmium  tetroxide  at 
18°;  100  g.  of  carbon  tetrachloride  dissolve  about  250  g.  at  20°. 
Hence  the  oxide  may  be  extracted  from  slightly  acid  solutions  by 
shaking  with  carbon  tetrachloride ;  it  may  be  completely  removed 
from  the  latter  solution  by  shaking  with  sodium  hydroxide.  Os¬ 
mium  is  precipitated  from  the  alkaline  solution,  which  probably 
contains  HOsOs  ions,  by  platinum  saturated  with  adsorbed  hydrogen. 
The  yellow  colour  given  with  alkali  solution  will  detect  0-001%  of 
the  tetroxide  in  aqueous  solution.  Water  does  not  wet  the  oxide. 

The  vapour-pressure  curves  of  the  solid  and  liquid  oxide,  which 
are  given  by  log  ^)(atm.)  =  —  13500/4-57T+7-83  and  log  ^p(atm.)  = 
—  10100/4-57T+5-49,  respectively/ run  parallel  with  the  corre¬ 
sponding  curves  for  water  up  to  the  critical  temperature.  The 
interpolated  m.  p.  is  40-1°  and  b.  p.  129°.  The  critical  data  are  : 
4=404-8°  (surface  tension  data,  assuming  linear  dependence  on 
the  temperature,  gave  390°) ;  vc=0-007  and  pc,  calculated  from  van 
der  Waals’  vapour -pressure  equation  by  assuming  the  constant 
for  water  (an  associated  liquid)  to  hold  for  osmium  tetroxide,  170 
atm.  Application  of  the  Ebtvcs  rule  shows  the  fused  oxide  to  be 
non-associated. 

The  molecular  latent  heat  of  fusion,  determined  by  Schottky’s 
method  (Physical.  Z.,  1909,  10,  634),  is  3-41  (±2%)  Cals,  in  agree¬ 
ment  with  the  vapour-pressure  measurements.  The  characteristic 
odour  of  the  oxide  first  becomes  apparent  when  its  concentration 
is  2 x  10" 5  mg.  per  c.c.  Other  physical  constants  are:  w45  1-56; 
K(specific  conductivity)  for  liquid  <  1  x  10-11  rec.-ohms ;  d42  4-44 
and  d22  4-91 ;  coefficient  of  expansion  0-00102.  The  heat  of  form¬ 
ation  from  the  elements  is  93-37  (±1*5%)  Cal. ;  the  vapour  is  quite 
stable  up  to  1500°.  S.  K.  T. 

Compounds  of  Carbon  Monoxide  with  Osmium  Chloride. 

W.  Makchot  and  J.  Konig  ( Ber .,  1925,  58,  [B],  229 — 232). — Osmium 
trichloride  reacts  with  moist  or  dry  carbon  monoxide  at  270°,  giving 
a  crystalline  sublimate  which  is  separated  by  boiling  carbon  tetra¬ 
chloride  into  a  compound,  ( ?)  Os(CO)3Cl2,  m.  p.  269 — 273°,  and  a 
more  soluble  substance,  m.  p.  252°,  which  has  not  been  fully  investi¬ 
gated.  The  main  product,  Os(CO)3Cl2,  is  characterised  by  unusual 
stability.  H.  W. 

Metal-Carbon  Monoxide  Salts.  IX.  Compound  of  Carbon 
Monoxide  with  Iridium  Chloride.  W.  Manchot  and  H.  Gall 
{Ber.,  1925,  58,  [B],  232 — 234). — Iridium  trichloride  is  converted 
by  carbon  monoxide  at  150°  into  the  compound,  IrCl2(CO)2,  m.  p. 
140°,  which  differs  from  the  other  compounds  of  the  metals  of  the 
platinum  group  (cf.  this  vol.,  ii,  149  and  preceding  abstract)  in  its 
instability  particularly  towards  moisture,  by  which  it  is  hydrolysed 
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to  iridium  oxide  or  hydrate,  hydrochloric  acid,  and  carbon 
monoxide.  H.  W. 

Preparation  of  Pure  Hydrogen.  V.  Bayerle  and  M.  Tamele 
( Chem .  Listy,  1924,  18,  389 — 390). — Amalgamated  zinc  does  not 
dissolve  in  dilute  acids  owing  to  the  high  overvoltage  of  the  hydrogen ; 
contact  with  a  platinum  sheet,  however,  immediately  induces  a 
rapid  evolution  of  hydrogen  from  the  platinum.  An  apparatus  is 
described  and  illustrated  which  allows  a  continuous  supply  of  pure 
hydrogen  under  considerable  pressure  to  be  obtained  by  making  use 
of  this  reaction.  A.  It.  P. 

Displacement  of  Alkali  Metals  by  Iron.  L.  Hackspill  and 
R.  Grandadam  ( Compt .  rend.,  1925,  180,  G8 — 70).— When  heated  in 
a  vacuum,  iron  can  displace  the  alkali  metals  from  their  salts  or 
hydroxide.  With  the  chlorides,  bromides,  and  iodides  of  sodium 
or  potassium,  the  reaction  is  slight  owing  to  the  volatility  of  the 
halides,  but,  with  the  less  volatile  fluorides,  a  copious  yield  of  alkali 
metal  can  be  obtained.  The  sulphates  are  attacked  by  iron  at 
1000°,  the  first  reaction  being  according  to  the  scheme  M2S04-fiFe= 
FeS04-j-2M,  followed  by  the  decomposition  of  the  ferrous  sulphate 
to  give  ferric  oxide.  Potassium  carbonate  reacts  with  iron  at  800 — 
900°  according  to  the  equation  2K2C03+2Fe=Fe203-f  CO+C02+ 
4K,  whilst,  with  the  hydroxide,  a  yield  of  70 — 80%  of  the  theoretical 
can  be  obtained  at  600 — 650°.  W.  H.-R. 

Hafnium  Oxide  in  Tungsten  Filaments.  J.  A.  M.  van 

Liempt  ( Nature ,  1925,  115,  194). — A  mixture  of  tungstic  oxide  with 
a  solution  of  hafnium  nitrate,  when  dried,  heated,  and  reduced 
with  hydrogen,  yields  tungsten  powder  of  definite  hafnium  oxide 
content.  On  sintering  in  hydrogen,  a  portion  of  the  hafnium  oxide 
is  reduced ;  the  hafnium  combines  with  the  tungsten  and  influences 
recrystallisation.  A.  A.  E. 

Ultra-centrifuge.  T.  Svedberg  and  H.  Rinde  (J.  Amer. 
Chem.  Soc.,  1924,  46,  2677—2693;  cf.  A.,  1924,  ii,  97).— The  “  ultra¬ 
centrifuge  ”  here  described  is  an  apparatus  designed  for  the  study  of 
the  changes  taking  place  in  fine-grained  sols  during  centrifuging. 
By  direct  or  photographic  observation  of  the  changes  of  concentra¬ 
tion  of  the  sol,  or  of  the  boundary  between  clear  dispersion  medium 
and  sol,  with  time,  data  are  obtained  from  which,  by  means  of  a 
modified  Stokes’  law,  the  size  and  distribution  of  size  of  particles 
can  be  calculated.  The  results  of  measurements  with  a  fine-grained 
gold  sol  are  given,  the  radius  values  obtained  being  from  11  to  38% 
higher  than  those  arrived  at  by  means  of  Zsigmondy’s  nuclear 
method.  The  ultra-centrifuge  has  also  been  used  to  study  the 
protective  action  of  gelatin  on  a  gold  sol,  and  maximum  and  minimum 
values  for  the  thickness  of  the  adsorbed  gelatin  layer  are  calculated. 

G.  M.  B. 

Method  of  Determining  the  Solubility  of  Gases  in  Liquids. 

W.  Manchot  (Z.  anorg.  Chem.,  1924,  141,  38 — 44). — An  apparatus 
is  described  for  the  determination  of  gas  solubilities  in  salt  solutions, 
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which  consists  of  a  modification  of  Ostwald’s  arrangement.  A 
device  is  introduced  to  avoid  the  error  arising  from  the  difference  of 
vapour  pressure  in  the  apparatus  before  and  after  the  experiment. 

L.  L.  B. 

Experimental  Technique  of  Photochemistry.  I.  The 
Quartz  Mercury  Lamp  as  a  Photo-chemical  Light  Source. 

L.  Reeve  ( J .  Physical  Chem.,  1925,  29,  39 — 57). — The  total  radi¬ 
ation  of  a  quartz  mercury  lamp  grows  rapidly  with  increase  of  voltage 
and  depends  greatly  on  the  degree  of  cooling  of  the  lamp.  The 
intensities  of  various  portions  of  the  spectrum  do  not  grow  with 
wattage  at  the  same  rate,  and,  on  the  whole,  the  infra-red  and 
extreme  ultra-violet  grow  the  fastest.  The  radiation  is  affected  by 
adsorption  by  the  luminous  mercury  vapour  inside  the  lamp  and 
therefore  the  dimensions  of  a  lamp  will  affect  its  energy  character¬ 
istics.  The  falling  off  in  efficiency  with  age,  due  to  devitrification 
and  discoloration  of  the  quartz,  is  most  marked  in  the  extreme 
ultra-violet.  M.  B.  D. 

Extraction  Apparatus  for  Solid  Substances  at  a  Raised 
Temperature.  H.  Schmalfuss  and  H.  Werner  (J.  pr.  Chem., 
1924,  [ii],  108,  355 — 357). — A  simple  apparatus  is  described  in 
which  a  solid  is  extracted  by  circulation  of  a  small  amount  of 
solvent.  As  this  acts  at  its  b.  p.,  it  is  claimed  that  the  extractor 
is  more  efficient  than  that  of  Soxhlet.  [Cf.  B.,  1925,  115.] 

F.  M.  H. 
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Mineralogical  Chemistry. 


Radial  Distribution  of  certain  Elements  in  the  Earth. 

H.  S.  Washington  ( J .  Washington  Acad .  Sci.,  1924, 14,  435 — 442). — 
The  central  core  of  the  earth  is  composed  of  nickel-iron  which 
gradually  merges  into  a  shell  of  silicates.  Orthosilicates  lie  nearest 
the  centre,  but  silication  increases  towards  the  surface  so  that 
metasilicates,  alkali  polysilicates,  and  pure  silica  are  obtained. 
Progressions  in  other  constituents  may  also  be  observed.  Iron 
and  magnesium  as  silicates  increase  at  first  from  the  border  of  the 
nickel-iron  core  until  they  reach  a  maximum  in  the  metal-free  shell 
composed  chiefly  of  olivine  and  pyroxene.  Above  this,  they 
decrease  steadily  until  they  are  almost  negligible  in  the  granitic 
upper  part  of  the  crust.  As  regards  the  relative  progression  of 
calcium,  sodium,  and  potassium,  calcium  begins  to  appear  near  the 
core  with  very  little  sodium  and  no  potassium.  It  reaches  a 
maximum  and  then  falls  off  towards  the  surface,  whilst  sodium 
becomes  more  important,  and  potassium  finally  appears  about  the 
middle  of  the  crustal  shell  and  gradually  becomes  more  abundant 
than  sodium.  The  elements  in  the  order  of  abundance  which  make 
up  98-6%  of  the  earth’s  crust  are  :  oxygen,  silicon,  aluminium, 
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iron,  calcium,  sodium,  potassium,  and  magnesium.  The  earth  as 
a  whole  is  composed  chiefly  of  seven  elements.  These  are  in  order 
of  abundance  iron,  oxygen,  silicon,  magnesium,  nickel,  calcium, 
and  aluminium.  M.  S.  B. 

Radioactivity  of  Gases  Emitted  from  Vesuvius  and  the 
Solfataras  of  Campania  and  their  Influence  on  the  Develop¬ 
ment  of  Bacteria  and  Higher  Plants.  J.  Stoklasa  and  J. 
Penkava  ( Compt .  rend.,  1924,  179,  819 — 822). — The  conductivity 
of  the  atmosphere  varies  from  point  to  point,  reaching  a  maximum 
in  volcanic  districts ;  this  maximum  is  nearly  equalled  by  the  values 
given  by  air  taken  from  the  neighbourhood  of  potash  mines.  The 
(3-  and  7-rays  derived  from  radioactive  substances  of  volcanic  origin 
and  also  from  potassium  accelerate  photosynthesis  in  cells  containing 
chlorophyll.  The  mechanism  is  based  on  the  decomposition  of 
potassium  hydrogen  carbonate,  under  the  influence  of  light  and 
radioactivity,  into  formic  acid,  oxygen,  and  potassium  carbonate 
with  subsequent  decomposition  of  the  formic  acid  into  formaldehyde 
and  oxygen.  Radioactivity  in  soil  or  atmosphere  favours  develop¬ 
ment  of  Leguminosce  and  of  nitrogen -fixing  bacteria  .  H.  J.  E. 

New  Mineral  :  Dussertite.  J.  Barthoux  (Compt.  rend., 
1925,  180,  299—301). — Dussertite,  an  arsenical  mineral  from  Djebel 
Debar  mountain  (Algeria),  exists  as  minute  rhombohedral  or 
hexagonal  green  crystals,  d  3-75,  hardness  3-5.  A  typical  analysis 
is:  As203,  31-90%;  Ee203,  31-24% ;  CaO,  22-03% ;  H20,  10-61%, 
with  smaller  quantities  of  ferrous  iron,  magnesia,  alumina,  and 
sulphate;  the  mineral  is  regarded  as  similar  to  arseniosiderite, 
[As04]2(FeAZ)3(Cailf<7)3[0H]9.  The  other  properties  with  the  excep¬ 
tion  of  birefringence  (0-012)  confirm  this  view.  R.  A.  M. 

Crystal  Structure,  Chemical  Analysis,  and  Dehydration 
of  Becquerelite  and  Schoepite.  A.  Schoep  (Bull.  Soc.  chim. 
Belg.,  1924,  33,  578 — 587). — The  axial  ratios  of  becquerelite  are 
a  :  b  :  c  =  0-5537  :  1  :  0-5938;  characteristic  faces  are  (101),  (102), 
(021),  (110),  (001),  (305);  the  cleavage  is  perfect  parallel  to  (001) 
and  nearly  perfect  parallel  to  (101).  Characteristic  faces  of  schoepite 
are  (001),  (100),  (111),  (124),  (122),  (110),  (021).  Both  minerals 
contain  uranium  trioxide,  lead  oxide,  and  water,  together  with 
small  amounts  of  tellurium  trioxide,  sulphur  trioxide,  ferric  oxide, 
and  silica ;  becquerelite  contains  more  than  5%  of  lead  oxide,  whilst 
schoepite  rarely  contains  as  much  as  1%.  The  former  mineral 
loses  half  its  water  at  150°  and  the  remainder  at  500°,  whilst  the 
latter  loses  half  at  110°  and  the  remainder  at  325°.  Neglecting 
impurities,  the  composition  of  each  mineral  agrees  with  the  formula 
U03,2H20 ;  the  minerals  therefore  represent  dimorphous  forms  of 
the  dihydrate  of  uranium  trioxide.  A.  R.  P. 

Sklodowskite,  a  New  Uranium  Mineral  and  its  Relation 
to  Uranotile.  A.  Schoep  (Bull.  Soc.  chim.  Belg.,  1924,  33, 
562 — 570). — The  fibrous  radiated  nodules  of  sklodowskite  previously 
described  (A.,  1924,  ii,  868)  have  d  3-54  and  contain  13-33%  H20, 
13-49%  Si02,  67-25%  U03,  1-91%  MgO,  2-57%  CaO,  and  1-27% 
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CoO.  The  compact  form  of  the  mineral  is  of  a  pale  yellow  colour, 
opaque  and  hard ;  it  has  no  cleavage ;  in  thin  splinters  it  has  n  1-64 
and  d  3*74.  This  form  contains  nearly  4%  MgO  and  2-64%  Te03 
but  no  calcium  or  cobalt.  A  citron-yellow,  translucent,  crystalline 
variety  has  also  been  found;  the  crystals  are  long,  slender,  ortho¬ 
rhombic  prisms  terminated  by  pyramids  and  contain  3*74%  MgO, 
T08%  TeOs,  and  1-97%  of  alkali  oxides  together  with  a  little  nickel. 
The  mineral  loses  about  half  its  water  at  110°,  but  the  remainder 
is  not  expelled  completely  below  500°.  Its  composition  agrees  most 
closely  with  the  formula  Mg0,2U03,2Si02,7H20,  and  it  is,  therefore, 
the  magnesium  analogue  of  uranotile.  A.  R>.  P. 

Chemical  Composition  of  Fourmarierite.  A.  Schoep  {Bull. 
Soc.  chim.  Belg.,  1924,  33,  558 — 562). — Fourmarierite  is  a  reddish- 
brown  mineral  found  associated  with  other  uranium  minerals  in 
the  Belgian  Congo.  It  crystallises  in  the  orthorhombic  system, 
exhibits  dichroism,  and  has  a  perfect  cleavage  perpendicular  to  the 
inclined  axis.  Its  chemical  constitution  is  most  nearly  represented 
by  the  formula  Pb0,4U03,5H20,  but,  as  the  proportion  of  lead 
varies  somewhat,  the  author  prefers  to  formulate  it  as  (Pb,U02)0,H20. 
No  water  is  lost  at  100°,  but  all  the  water  and  some  oxygen  are 
expelled  at  350°.  Some  specimens  contain  as  much  as  0-67%  of 
tellurium  trioxide,  and  there  is  always  a  small  quantity  of  ferric 
oxide  present.  A.  P.  P. 
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Analytical  Chemistry. 


Universal  Commutator  for  Potentiometric  Measurements 
by  the  Compensation  Method.  A.  Ernest  ( Chem .  Listy,  1924, 
18,  250—251).  W.  A.  S. 

Hydrogen  Electrode  Technique.  J.  P.  Baumberger  (J. 
Lab.  Clin.  Med.,  1924,  9,  720 — 722). — As  the  hydrogen  electrode,  a 
platinum  wire  spiral  flattened  while  hot  is  recommended.  Potassium 
chloride  agar  (2%)  solution  is  preferred  to  saturated  potassium 
chloride  solution  as  a  contact  liquid.  A  device  for  rocking  a  Clark 
hydrogen  electrode  is  described.  Chemical  Abstracts. 

Scrubber  for  Ammonia  Distillates.  A.  G.  Murray  ( J . 
Amer.  Pharm.  Assoc.,  1924,  13,  423). — The  apparatus  is  designed  to 
fit  in  the  neck  of  a  Kjeldahl  flask.  The  steam  enters  the  scrubber 
through  an  opening  near  the  top,  passes  down  to  the  bottom  and  up 
through  the  neck  to  the  condenser.  The  pocket  of  water  is  main¬ 
tained  by  an  outlet  tube  a  short  distance  from  the  bottom,  which 
ends  in  a  fish-hook-shaped  bend  below.  Chemical  Abstracts. 

Apparatus  for  the  Precipitation  of  Barium  Sulphate. 

A.  G.  Murray  (J.  Amer.  Pharm.  Assoc.,  1924,  13,  424). — The 
apparatus  consists  of  a  cup  drawn  to  a  capillary  tube  at  the  lower 
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end  to  permit  a  discharge  of  2 — 3  drops  per  sec.  The  cup  has  a 
broad  rim  to  rest  in  the  neck  of  a  capacious  Erlenmeyer  flask. 
The  sulphate  solution  is  boiled  and  the  dilute  barium  chloride 
solution  placed  in  the  cup  from  which  it  is  delivered  hot. 

Chemical  Abstracts. 

Apparatus  for  the  Determination  of  Urea  by  the  Urease 
Method.  A.  A.  Horvath  ( J .  Lab.  Clin.  Med.,  1924,  9,  722 — 
723). — The  modification  consists  of  a  device  for  regulating  the 
pressure.  Chemical  Abstracts. 

Rontgen  Spectroscopic  Method  of  Quantitative  Analysis. 

P.  Gunther  and  G.  Wilcke  ( Annalen ,  1924,  440,  203 — 212). — A 
simple  X-ray  spectroscopic  method  of  quantitative  analysis  is 
described  in  which  a  small  induction  coil  is  used  as  the  generator 
of  energy.  The  spectrum  lines  are  photographed  and  their  relative 
intensities  measured  by  counting  the  silver  particles  per  unit  area. 
The  results  agree  to  about  2%  with  those  obtained  gravimetrically. 

S.  K.  T. 

Possibility  of  Determining  Spectrophotometrically  Sub¬ 
stances  Oxidisable  by  Permanganate.  H.  Gombos  ( Biochem . 
Z.,  1924,  151,  1 — 6). — A  spectrophotometric  examination  of  solu¬ 
tions  of  potassium  permanganate  with  the  view  of  utilising  the 
method  as  a  quantitative  measure  of  oxidisable  substances.  J.  P. 

Influence  of  Alcohol,  Salts,  and  Temperature  on  the 
Change  Point  of  some  Indicators  and  Means  of  Avoiding 
Errors  in  Acidimetric  Titrations.  A.  Richter  ( Z .  anal.  Chem., 
1924,  65,  209 — 245). — The  dissociation  constant  of  dimethyl - 
yellow  in  pure  water  is  1-22  X  10-11  and  is  increased  by  the  addition 
of  sodium  chloride  to  2-61  X  10-11  in  A-solution.  The  temperature 
factor  is  considerable,  the  dissociation  constant  increasing  to 
12-0  X  10-11  at  75°  in  water  and  to  24-9  X  10-11  in  A-sodium  chloride. 
With  O-lA-hydrochloric  acid,  the  correction  to  be  applied  for  the 
indicator  increases  from  0-15  c.c.  at  20°  to  0-34  c.c.  at  80°;  in  the 
presence  of  sodium  sulphate  the  correction  increases  from  0-23  c.c. 
to  2-0  c.c.  in  0-lA-solution  and  to  4-8  c.c.  in  05  A-solution.  Carbon 
dioxide  has  very  little  influence  on  the  transition  range  of  this 
indicator,  the  effect  rarely  amounting  to  the  equivalent  of  0-1  c.c. 
of  OlA-acid.  The  dissociation  constant  of  bromophenol-blue 
rises  from  0-85  X  10-4  in  pure  water  to  1-9  X  10-4  in  A-sodium 
chloride  and  these  figures  are  altered  only  slightly  by  increase  of 
temperature  or  by  the  presence  of  alcohol.  The  smallest  indicator 
correction  is  required  when  the  solution  contains  half  its  volume  of 
alcohol.  The  sensitivity  of  phenolphthalein  to  alkalis  falls  with 
increase  of  temperature,  but  this  effect  may  be  appreciably  diminished 
by  addition  of  sodium  sulphate  and  increased  by  the  presence  of 
excessive  amounts  of  alcohol.  A  theoretical  discussion  of  the  results 
is  given  together  with  tables  of  corrections  for  the  three  indicators 
examined,  A.  R.  P. 
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Sodium  Arsenite  as  a  Reagent  for  Loosely-combined 
Halogen.  A.  Gutmann  (Z.  anal.  Chem.,  1924,  65,  246 — 254).— 
Sodium  arsenite  in  alkaline  solution  reacts  with  many  organic 
compounds  containing  loosely-combined  halogen  atoms  and  with 
some  non-metallic  halides  to  form  sodium  arsenate,  sodium  halide, 
and  derivatives  of  the  compounds  used  containing  less  halogen. 
This  reaction  may  be  utilised  as  a  test  for  the  presence  of  loosely- 
combined  halogen  atoms  and  in  some  cases  serves  as  a  means  of 
determining  the  compound  tested.  The  following  examples  are 
described  showing  the  action  of  alkaline  arsenite  :  Iodoform  is 
converted  into  methylene  iodide,  showing  that  only  one  of  its  iodine 
atoms  is  present  in  the  labile,  tervalent  form.  Similarly,  di-iodo- 
phenol  iodide  is  converted  into  di-iodophenol,  but  the  isomeric 
tri-iodophenol  is  unattacked.  Phenyl  iododichloride  is  reduced  to 
iodobenzene,  dibromourethane  to  ethyl  alcohol,  ammonia,  and 
carbon  dioxide,  and  p-toluenesulphochloroamide  to  ammonia  and  the 
corresponding  amine.  Nitrogen  halides  are  converted  into  ammonia, 
whilst  halogen  azides  and  cyanides  yield  salts  of  the  corresponding 
acids.  Sulphur  monochloride  converts  sodium  arsenite  into 
sulphoxyarsenate  with  the  simultaneous  formation  of  sulphite  and 
chloride.  A.  R.  P. 

Universal  Indicator  for  the  Colorimetric  Determination 
of  pn  Values  in  Soil  Experiments.  H.  Niklas  and  A.  Hock. — 
(See  i,  348.) 

Occurrence  of  Iodine  in  Nature.  II.  Determination  of 
Minute  Quantities  of  Iodine.  T.  von  Fellenberg. — (See  i, 
329.)  III.  Iodine  Determinations  on  Foodstuffs,  Manures, 
and  Swiss  Mineral  Waters.  T.  von  Fellenberg. — (See  i, 
347.) 

Mohr’s  Method  for  Determination  of  Silver  and  Halogens 
in  other  than  Neutral  Solutions.  H.  W.  Doughty  ( J .  Amer. 
Chem.  Soc.,  1924,  46,  2707 — 2709). — Chlorides  may  be  titrated 
accurately  with  silver  nitrate  in  any  acid  solution  using  potassium 
chromate  as  indicator  provided  that  the  pa  value  is  first  reduced  to 
between  5  and  7  by  addition  of  a  sodium  acetate-acetic  acid 
(2  mol.  :  1)  buffer  mixture.  G.  M.  B. 

Absorbent  for  Oxygen  in  Gas  Analysis.  L.  F.  Fieser 
(J.  Amer.  Chem.  Soc.,  1924,  46,  2639 — 2647). — The  completeness 
and  the  rapidity  of  the  action  of  an  alkaline  solution  of  sodium 
hyposulphite  for  absorbing  oxygen  are  increased  by  the  addition  of 
2%  of  sodium  anthraquinone-2-sulphonate.  G.  M.  B. 

Sensitive,  Qualitative  Method  for  the  Detection  of  Oxygen 
with  Pyrogallol  and  Potassium  Hydroxide.  H.  Schmalfuss 
and  H.  Werner  ( Ber .,  1925,  58,  [B],  71 — 73;  cf.  Schmalfuss,  A., 
1923,  ii,  783). — The  gas  under  investigation  is  placed  in  a  sealed 
glass  bulb  inside  a  bottle  containing  a  few  drops  of  water  and  a  piece 
of  filter-paper  moistened  with  potassium  hydroxide  solution.  The 
bottle  is  closed  by  a  rubber  stopper  which  holds  an  inverted  glass 
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“  mushroom,”  on  the  top  of  which  a  few  grains  of  moistened 
pyrogallol  are  placed.  The  apparatus  is  evacuated  at  20°  until 
the  air  has  been  replaced  completely  by  water  vapour.  It  is  then 
quickly  shaken  so  that  the  pyrogallol  falls  on  to  the  filter-paper, 
after  which  the  bulb  is  broken.  In  the  presence  of  0-008%  of  oxygen, 
the  paper  acquires  a  pale  pink  tint  within  2  minutes ;  with  higher 
concentrations  it  becomes  bluish-violet,  pale  brown,  and  dark  brown. 
Accurate  results  are  obtained  in  the  presence  of  nitrogen,  hydrogen, 
acetylene,  carbon  monoxide,  nitrous  oxide,  nitric  oxide,  and 
ammonia,  but  not  of  carbon  dioxide,  sulphur  dioxide,  hydrogen 
sulphide,  hydrogen  cyanide,  cyanogen,  chlorine,  or  bromine. 

H.  W. 

Iodometric  Analysis  of  a  Mixture  of  Sulphide,  Sulphite, 
and  Thiosulphate.  A.  Kurtenacker  and  K.  Bittner  (Z. 
anorg.  Chem.,  1924,  141,  297 — 303). — A  measured  volume  of  the 
solution  is  allowed  to  flow  into  an  excess  of  iodine  solution  in 
presence  of  acid,  and  the  excess  determined  with  thiosulphate.  A 
second  fraction  is  treated  with  zinc  acetate  and,  without  filtration, 
formaldehyde,  and  then  added  to  excess  of  iodine  solution;  the 
back  titration  gives  the  iodine  required  by  the  sulphide  and  thio¬ 
sulphate.  If  the  zinc  sulphide  precipitate  be  filtered  off,  formaldehyde 
added  to  the  filtrate,  and  the  determination  repeated,  only  the 
thiosulphate  reacts.  S.  I.  L. 

Electrometric  Titration  of  Hydrazine  and  its  Salts.  E.  C. 

Gilbert  (J.  Amer.  Chem.  Soc.,  1924,  46,  2648 — 2655). — From  the 
absence  of  any  second  point  of  inflexion  in  the  titration  curves  of 
hydrazine  in  various  concentrations  with  acids  the  conclusion  is 
reached  that  the  second  dissociation  constant  of  hydrazine  hydrate 
is  less  than  1  x  10~12,  as  compared  with  the  value  2-8  X  10-13 
calculated  by  Kolthoff  (A.,  1924,  ii,  871).  Curves  for  the  titration 
of  hydrazine  salts  with  bases  are  very  similar  to  that  obtained  with 
ammonium  hydrogen  sulphate.  Curves  were  also  obtained  for  the 
titration  of  hydrazine  with  iodine  and  with  potassium  bromate,  and 
the  incidental  discovery  is  recorded  that  hydroxylamine  is  completely 
oxidised  by  bromate  either  to  nitrate  or  to  nitrous  oxide,  depending 
solely  on  the  order  of  mixing  of  the  reagents.  G.  M.  B. 

Volumetric  Determination  of  Sulphate  in  Minute  Amounts. 

K.  Klinke  ( Biochem .  Z.,  1924,  154,  171 — 175). — Andrews’  volu¬ 
metric  method  for  determining  sulphate  (A.,  1890,  414)  is  modified 
and  an  attempt  made  to  calculate  the  amount  of  sulphate  with  the 
help  of  the  mass  law.  This  failed  and  an  empirical  method  is 
adopted.  The  author  claims  the  limit  of  0-01  mg.  of  sulphur. 

P.  W.  C. 

Determination  of  Blood  Urea-Nitrogen.  W.  G.  Karr. — (See 
i,  323.) 

Ammonia  Content  and  Ammonia  Formation  of  Blood. 

J.  K.  Parnas  and  J.  Heller. — (See  i,  323.) 
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Determination  of  Nitrates.  P.  L.  Hibbard  ( Ind .  Eng.  Chem., 
1925,  17,  58). — Satisfactory  results  can  be  obtained  with  Scales* 
method  only  if  any  sodium  carbonate  present  in  the  magnesium 
oxide  is  neutralised ;  De varda’s  method  is  more  trustworthy.  [Cf . 
B.,  1925,  154.]  C.  I. 

Detection  of  Nitrates  and  Perchlorates.  C.  S.  Marvel  and 
V.  DU  Vigneaud  ( J .  Amer.  Chem.  Soc.,  1924,  46,  2661 — 2663). — 
a-Phenyl-(3-diethylaminoethyl  jj-nitrobenzoate  may  be  used  in  the 
form  of  its  hydrochloride  for  detecting  nitrates  in  0-005iV-solution 
and  perchlorates  in  0-0025 Absolution.  The  only  other  common 
anions  which  interfere  are  iodides,  oxalates,  thiocyanates,  and 
dichromates.  The  solubilities  of  the  perchlorate,  m.  p.  144°,  and  of 
the  nitrate  are  too  great  for  their  use  in  an  accurate  gravimetric 
determination.  G.  M.  B. 

Determination  of  Arsenic  in  “  Salvarsan  ”  and  its  Con¬ 
geners.  A.  Kirciier  and  F.  von  Ruppert  {Arch.  Pharm..,  1924, 
262,  613 — 614). — The  earlier  method  (A.,  1921,  ii,  130)  is  improved 
by  using  potassium  bromate  instead  of  iodine  in  titrating  the 
arsenious  acid  produced  when  the  substance  is  decomposed  by  boiling 
with  sulphuric  acid  and  potassium  sulphate.  [Cf.  B.,  1925,  188.] 

W.  A.  S. 

Chromic  Acid  Method  for  Determining  Organic  Carbon 

J.  W.  White  and  F.  J.  Holben  {Ind.  Eng.  Chem.,  1925, 17, 83 — 85). — 
Organic  carbon  either  in  the  dry  state  or  in  solution  can  be  accurately 
determined  by  chromic  acid  oxidation,  provided  that  the  acid 
mixture  is  boiled.  The  sulphur  trioxide  fumes  produced  are 
absorbed  in  a  U-tube  placed  at  the  beginning  of  the  absorption 
train  and  containing  glass  wool  moistened  with  98-3%  sulphuric 
acid.  The  oxidation  is  carried  out  in  a  Knorr’s  apparatus  with 
10  c.c.  of  34%  chromium  trioxide  solution  and  50  c.c.  of  sulphuric 
acid  {d  1-84).  The  method  is  especially  suitable  for  the  analysis 
of  soils  and  soil  extracts  which  need  not  be  evaporated.  [Cf.  B., 
1925,  156.]  C.  I. 

[Analysis  of  Coal.]  Three  Point  Method  with  Rapid 
Cooling.  D.  J.  W.  Kreulen  {Chem.  Weekblad,  1925,  22,  28 — 
29). — The  method  of  determining  volatile  matter  in  coal  by  fixing 
three  points  on  the  curve  showing  loss  of  weight  plotted  against 
time  under  specified  conditions  (Delmarcel  and  Mertens,  Bull. 
Fed.  Ind.  Chim.  Belg.,  Oct.  and  Nov.,  1921)  is  modified  by  cooling 
the  crucible  in  water,  when  fixing  the  first  point,  to  arrest  the 
decomposition  suddenly.  S.  I.  L. 

Polarimetric  Determination  of  Inactive  Substances  : 
Potassium.  A.  Wrobel  {Roczniki  Chem.ji,  1924,  4,  287 — 294). — 
When  a  solution  containing  sodium  hydrogen  tartrate  and  ammonium 
molybdate  is  treated  with  a  potassium  salt,  the  reaction  of  the 
latter  with  the  tartrate  results  in  depression  of  the  optical  rotation 
of  the  liquid,  the  extent  of  this  depression  serving  as  a  means  of 
determining  the  amount  of  potassium  used.  [Cf.  B.,  1925,  192.] 

T.  H.  P. 
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Determination  of  Sodium  in  Aluminium.  D.  M.  Fairlie 
and  G.  B.  Brook  ( J .  Inst.  Metals ,  1924,  32,  283 — 289). — The 
aluminium  is  removed  as  crystals  of  nitrate  from  a  strong  nitric 
acid  solution  of  the  metal  containing  mercuric  chloride ;  the  sodium 
in  the  mother-liquor  is  converted  into  impure  sulphate  by  ignition 
with  sulphuric  acid,  the  amounts  of  impurities  present  being  deter¬ 
mined  by  a  separate  analysis  and  deducted  from  the  weight  of  the 
sodium  salt.  Ninety  %  of  the  sodium  is  extracted  by  this  method ; 
a  further  5%  is  extracted  by  repeating  the  process  on  the  aluminium 
nitrate  crystals.  The  percentage  error  is  large  when  the  sodium 
content  is  very  low.  S.  K.  T. 

Simple  Clinical  Micro-method  for  Determining  Sodium 
in  Blood-serum.  F.  Lebermann. — (See  i,  324.) 

Determination  of  Radium  in  Uranium  Minerals  Containing 
Tantalum,  Niobium,  and  Titanium.  (Mme.)  P.  Curie  ( Compt . 
rend.,  1925,  180,  208 — 211. — Generally  the  extraction  of  radium 
with  the  barium  sulphate  is  the  most  certain  of  action.  A  mixture 
of  the  mineral  with  barium  sulphate  is  fused  with  potassium  hydrogen 
sulphate,  the  mass  is  extracted  with  water,  and  the  residue  treated 
with  dilute  hydrofluoric  acid  which  leaves  the  barium  sulphate 
containing  the  radium,  the  small  portion  of  the  latter  which  passes 
into  solution  being  precipitated  by  the  addition  of  sulphuric  acid 
and  barium  chloride.  The  barium  sulphate  is  converted  into 
chloride  by  way  of  the  carbonate,  and  its  radium  content  is  deter¬ 
mined  by  transferring  the  emanation  produced  in  a  given  time  to  an 
ionisation  chamber  by  means  of  a  current  of  air  (cf.  A.,  1910,  ii, 
476).  The  accuracy  of  the  method  is  1%  for  radium  contents  of 
10~6 — 10~8  g.  per  g.  of  mineral,  and  slightly  less  for  those  of 
10~8 — 10-9  g.  The  residue  obtained  by  the  evaporation  of  the 
hydrofluoric  acid  solution  may  contain  protoactinium  accounting 
for  1%  of  the  radioactivity  of  the  mineral.  J.  W.  B. 

Electrolytic  Determination  of  Zinc  [in  the  Presence  of 
Copper].  J.  W.  Springer  (Z.  anal.  Chem.,  1924,  65,  315 — 317). 
— The  nitric  acid  solution  of  the  two  metals  is  neutralised  with 
ammonia,  sulphuric  acid  is  added,  and  the  copper  deposited  on  a 
rotating  cathode  from  the  boiling  solution.  The  electrolyte,  freed 
from  copper,  is  then  neutralised  with  sodium  hydroxide,  treated 
with  a  further  10  g.  of  the  alkali,  and  electrolysed  for  20  minutes, 
using  a  rotating  cathode  of  amalgamated  brass  gauze.  [Cf.  B.f 
1925,  175.]  A.  E.  P. 

Determination  of  Copper  by  Rapid  Electrolysis  in  the 
Presence  of  Tin,  Antimony,  and  Lead.  J.  Lukas  and  A. 
Jilek  (Chem.  Listy,  1924,  18,  378 — 383). — For  the  separation  of 
copper  from  tin  by  rapid  electrolysis,  the  sample  is  dissolved  in 
a  mixture  of  nitric  and  tartaric  acids  and  the  solution  electrolysed 
in  a  platinum  dish,  which  serves  as  cathode,  using  a  rotating  anode. 
If  antimony  is  present  hydrofluoric  and  phosphoric  acids  must  also 
be  added;  in  neither  case  does  the  presence  of  lead  affect  the 
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results.  The  first  copper  deposit  should  be  redissolved  in  nitric 
acid  and  the  solution  filtered  and  electrolysed  again  in  order  to 
remove  traces  of  carbon  and  antimony.  [Cf.  B.,  1925,  192.] 

A.  R.  P. 

Detection  of  Copper  in  Distilled  Water.  G.  Poirot  ( J . 
Pkarm.  Chim.,  1924,  [vii],  30,393 — 399). — When  a  solution  of  alcohol- 
soluble  guaiacum  resin  in  pyridine  is  added  to  a  mixture  of  alcohol 
and  the  water  to  be  tested  in  the  presence  of  a  few  drops  of  dilute 
hydrogen  peroxide  solution,  a  characteristic  blue  coloration  is 
produced  if  copper  is  present,  the  limit  of  sensitiveness  being  1  in  108. 
The  colour  is  soluble  in  alcohol,  chloroform,  and  ethyl  acetate, 
sparingly  soluble  in  ether,  benzene,  and  toluene,  and  insoluble  in 
xylene,  carbon  disulphide,  and  light  petroleum.  It  is  destroyed 
by  acids  and  by  ammonia.  The  presence  of  pyridine,  however, 
intensifies  the  colour  and  stabilises  the  resin  solution,  which  is 
unchanged  in  activity  after  50  days  if  kept  in  a  yellow  bottle  with  a 
ground-in  stopper.  W.  T.  K.  B. 

Systematic  Detection  of  the  Rarer  Chemical  Elements. 

A.  A.  Noyes  and  W.  C.  Bray  ( Chem .  Reviews,  1924,  1,  277 — 291). 

Qualitative  Separation  of  Cobalt,  Nickel,  Zinc,  and  Man¬ 
ganese.  Lemarchands  (Bull.  Soc.  chim.,  1924,  [iv],  35,  1666 — ■ 
1668). — Potassium  hydroxide  is  added  to  the  solution  containing 
the  chlorides  of  the  metals ;  the  lower  oxides  of  nickel,  cobalt,  and 
manganese  are  precipitated  and  are  converted  into  higher  oxides 
by  addition  of  sodium  perborate.  The  precipitate  is  collected  and 
treated  with  warm  dilute  nitric  acid;  the  cobalt  and  nickel  oxides 
dissolve  and  are  recognised  in  the  solution  by  the  potassium  cobalti- 
nitrite  and  dimethylglyoxime  tests,  respectively.  Manganese 
dioxide  is  insoluble  and  its  presence  may  be  confirmed  by  conversion 
into  potassium  manganate.  Zinc  is  detected  by  passing  hydrogen 
sulphide  into  the  first  filtrate.  S.  K.  T. 

Detection  of  Cobalt,  Alone  or  in  Presence  of  Nickel  and 
Other  Salts,  in  Neutral  Solution.  S.  J.  Tin  dal  (Chem.  News, 
1925,  130,  34 — 35). — Neutral  solutions  of  cobalt  salts  yield  a  blue 
precipitate  with  solutions  of  sodium  silicate  soluble  in  excess  of  the 
precipitant;  nickel  salts  under  the  same  conditions  give  a  pale 
green  precipitate  insoluble  in  excess  of  sodium  silicate.  The  bright 
blue  sodium  cobalto-silicate  solution  is  decolorised  by  mineral  acids, 
rendered  greenish-yellow  by  addition  of  bromine  water  in  the  cold, 
and  black  on  boiling,  owing  to  separation  of  cobaltic  hydroxide,  and 
turned  a  greenish -yellow  colour  both  at  the  ordinary  and  elevated 
temperatures  by  addition  of  hydrogen  peroxide.  Nickel  and  the 
alkaline-earth  metals  do  not  interfere  with  the  test,  which  will 
detect  0-00004  g.  of  cobalt  in  5  c.c.  of  solution.  A.  R.  P. 

Rapid  Separation  of  Tin  and  Tungsten  by  Electroanalysis. 

A.  Jilek  and  J.  Lukas  (Chem.  Listy,  1924,  18,  205 — 210). — To  a 
solution  containing  tin  and  tungsten  with  an  excess  of  an  alkali 
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sulphide,  Rochelle-salt  and  potassium  hydroxide  are  added,  followed 
by  hydrogen  peroxide.  The  solution  is  boiled,  potassium  phosphate 
added,  and  the  electrolysis  carried  out  at  60 — 70°.  The  method  is 
superior  to  that  of  Treadwell,  jun.  (“  Elektroanalytische  Methoden  ”). 
It  is  not  applicable  to  mixtures  of  tin  and  molybdenum  or  vanadium. 
[Cf.  B.,  1925,  155.]  W.  A.  S. 

Electrometric  Titration  of  Antimony  and  Tin  by  Potassium 
Dichromate.  M.  H.  Eleysher  (J.  Amer.  Chem.  Soc.,  1924,  46, 
2725 — 2727). — Stannous  and  antimonious  chlorides  may  be  titrated 
by  potassium  dichromate  in  hydrochloric  acid  solutions,  using  the 
oxidation-reduction  electrode  to  indicate  the  end-point.  For  the 
analysis  of  mixtures  of  the  two,  both  are  titrated  together,  and  the 
antimony  is  then  titrated  separately,  after  addition  of  mercuric 
chloride  in  excess.  G.  M.  B. 

Use  of  Titanous  Chloride  in  Potentiometric  Titrations. 

O.  TomiCek  (Chem.  Listy,  1924,  18,  210—220;  233— 241).— The 
reducing  power  of  titanous  chloride  is  the  greater  the  lower  the 
hydrogen-ion  concentration  of  the  solution,  so  much  so  that  when 
Rochelle-salt  is  present,  copper,  bismuth,  and  lead  salts  are  reduced 
to  the  metallic  state.  If  titanous  chloride  titrations  are  followed 
potentiometrically,  the  method  can  be  applied  to  determining 
vanadium,  antimony,  uranium,  molybdenum,  selenium,  and  copper. 
In  the  last  three  cases,  the  usefulness  of  the  reagent  has  been 
questioned  and  in  the  others  it  has  hitherto  not  been  used.  By 
similar  means,  chromates  and  vanadates  may  be  determined  in 
presence  of  ferric  salts,  chromates  in  presence  of  ferric  salts  and 
vanadates,  and  ferric  in  presence  of  cupric  or  uranyl  salts. 

W.  A.  S. 

Separation  of  Zirconium  and  Hafnium  by  Crystallisation 
of  the  Double  Ammonium  Fluorides.  J.  H.  he  Boer  and 
A.  E.  van  Arkel  (Z.  anorg.  Chem.,  1924,  141,  284 — 288;  cf. 
Hevesy  and  Jantzen,  A.,  1924,  ii,  53). — The  action  of  fused 
sodium  hydrogen  sulphate  on  alvite  and  zirkite  effects  some  separ¬ 
ation,  the  soluble  sulphates  having  a  higher  hafnium  :  zirconium 
ratio  than  the  original  mineral.  The  double  fluorides,  (NH4)3ZrF- 
and  (NH4)3HfF7,  are  less  suitable  for  the  separation  than  the 
compounds  (NH4)2ZrF6  and  (NH4)2HfF6.  Two  methods  of  fraction¬ 
ation  were  followed ;  the  first  fractions  of  the  second  series  in  each 
case  were  free  from  hafnium ;  about  150  crystallisations  in  23 
series  gave  end  fractions  containing  50%  of  hafnium,  calculated  on 
the  zirconium  present.  S.  I.  L. 

Separation  of  Zirconium  from  other  Metals,  including 
Hafnium,  by  Fractional  Distillation.  A.  E.  van  Arkel  and 
J.  H.  de  Boer  ( Z .  anorg.  Chem.,  1924,  141,  289 — 296). — The 
existence  of  the  compound  2ZrCl4,PCl5  (Paykiill,  Ber.,  1879,  12, 
1719)  has  been  confirmed ;  it  is  a  white,  crystalline  solid,  m.  p.  164-5°, 
b.  p.  416°.  Traces  of  moisture  hydrolyse  it  to  the  compound 


ii.  244 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


2ZrCl4,POCl3,  a  vitreous  solid,  b.  p.  363 — 364°,  readily  converted  into 
the  first  by  the  action  of  phosphorus  pentachloride.  Titanium  and 
silicon  if  present  distil  readily  in  the  form  of  the  chlorides  or  additive 
compounds  of  these ;  iron  and  aluminium  form  much  less  readily 
volatile  additive  compounds,  and  remain  in  the  residue.  Hafnium 
forms  compounds  analogous  to  but  slightly  more  volatile  than  those 
of  zirconium,  and  can  be  concentrated  by  repeated  distillation  of 
the  earlier  fractions.  S.  I.  L. 

Determination  of  Antimony  in  Stibnite  and  in  Antimony 
Pentasulphide.  E.  Rupp,  G.  Siebler,  and  W.  Brachmann 
( Pharm .  Zentr.,  1925,  66,  33 — 36). — Digestion  of  finely-divided 
stibnite  with  15%  sodium  hydroxide  solution  at  100°  results  in 
complete  dissolution  of  the  antimony  sulphide  and  its  separation 
from  iron  sulphide  and  silicious  impurities.  The  solution  after 
being  boiled  with  sufficient  hydrochloric  acid  to  convert  the  anti¬ 
mony  into  trichloride  may  be  titrated  directly  with  bromate  or 
“  chloramine,”  or  after  oxidation  with  hydrogen  peroxide,  the 
amount  of  pentachloride  present  may  be  determined  iodometrically. 
For  the  determination  of  antimony  in  the  pentasulphide,  the  sample 
may  be  dissolved  directly  to  trichloride  by  heating  with  concen¬ 
trated  hydrochloric  acid  and  the  antimony  determined  as  indicated 
above.  A.  R.  P. 

Micro-method  for  Determining  Organic  Substances.  M. 

Balint  and  P.  Ruszczynski. — (See  i,  323.) 

Analysis  of  Mixtures  of  Sugars.  E.  Hildt  (Ann.  Chim. 
anal.,  1925,  [ii],  7,  4 — 8). — The  applications  of  fractional  inversion 
methods  are  discussed  and  it  is  shown  that  at  75°  1%  solutions  of 
lactose  remain  practically  unaltered.  The  source  of  some  strobo- 
polarimetric  errors  due  to  mutarotation,  particularly  in  connexion 
with  lsevulose,  are  detailed,  and  a  comparative  table  is  given  showing 
the  differences  of  coefficients  of  inversion  of  sucrose  for  a  series  of 
times,  measured  polarimetrically  and  by  the  copper  method. 
[Cf.  B.,  1925,  142.]  D.  G.  H. 

Micro-determination  of  Blood  Sugar.  E.  Dlngemanse. — 
(See  i,  323.) 

Reducing  Power  of  Organic  Compounds  in  Alkaline 
Solution  and  the  Determination  of  Sugar  by  Analysis  in 
Stages  and  with  Separation  of  Colloidal  Cuprous  Oxide. 

H.  Ruoss  ( Biochem .  Z.,  1924,  151,  337 — 356). — An  investigation  of 
the  reduction  by  sugars  of  copper  salts  and  dyes  (orange  II  and  fast 
red  C)  in  alkaline  solutions.  A  simple  method  of  analysis  in  stages 
is  described.  The  general  conclusions  reached  are,  that  if  100  c.c. 
of  the  alkaline  solution  are  reduced  by  2  c.c.  of  the  solution  of 
reducing  substance,  the  latter  contains  (Ajz  +  B  -f-  Cz)%.  Or,  if 
100  c.c.  of  the  alkaline  solution  are  diluted  until  the  alkalinity  is  n-N, 
they  require  for  complete  reduction  D  -f-  Ejn  +  F/n2  mg.  of  the 
reducing  substance.  A,  B,  C,  D,  E,  and  F  are  constants.  J.  P. 
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Determination  of  Invert  Sugar.  C.  J.  de  Wolff  ( Chem . 
Weekblad,  1925,  22,  78 — 79). — The  work  of  van  den  Hout,  Neete- 
son,  and  van  Scherpenberg  (this  vol.,  ii,  74)  is  criticised.  No  effect 
could  be  observed  as  a  result  of  washing  out  the  vessels  with  sodium 
hydroxide,  neither  does  distilled  water  cause  any  measurable 
inversion.  The  quantity  of  starch  used  does  not  influence  the 
result.  The  diminution  of  the  extent  of  the  reduction  of  Fehling’s 
solution  by  sucrose  with  increasing  quantities  of  the  latter  is  con¬ 
firmed.  S.  I.  L. 

Determination  of  Free  Phenol  and  Cresol  in  Small  Amounts 
of  Blood.  G.  Haas  and  E.  F.  Schlesinger. — (See  i,  334.) 

Colorimetric  Picric  Acid  Method  for  Determining  Lactose. 

H.  R.  Bierman  and  F.  J.  Doan  ( J .  Dairy  Sci.,  1924,  7,  381 — 392). — 
A  modification  of  the  method  of  Folin  and  Denis  for  the  removal 
of  fat  and  protein.  Chemical  Abstracts. 

Determination  of  the  Reducing  Power  of  Cellulose  Products. 

K.  Hess  [with  W.  Weltzien  and  H.  Nakamura]  ( Annalen ,  1924, 
440,  290 — 304). — “  Copper  numbers  ”  obtained  from  alkali-soluble 
celluloses  by  Schw'albe’s  method  (“  Die  Chemie  der  Cellulose,” 
1911,  625)  are  not  comparable  with  data  similarly  obtained  from 
alkali-insoluble  celluloses,  on  account  of  the  sensitiveness  of  the 
alkali-soluble  materials  to  the  action  of  hot  alkali.  This  is  circum¬ 
vented  by  precipitating  the  cellulose  from  its  solution  in  alkali  as 
the  insoluble  copper-cellulose  compound  by  means  of  cold  Fehling’s 
solution  (cf.  A.,  1924,  i,  142)  prior  to  completing  the  reaction  at  the 
boiling  point  of  the  solution.  Consistent  results  are  obtained  if 
temperature  and  duration  of  reaction,  as  well  as  concentrations  of 
all  reactants,  are  standardised,  and  optimum  conditions  are  described 
in  detail.  Reaction  is  complete  after  5  minutes’  boiling  (cf.  Bang, 
Biochem.  Z.,  1907,  2,  284).  The  copper  number  yielded  by  a  given 
sample  is  lower  the  higher  the  concentration  of  cellulose,  alkali,  or 
copper  in  the  reaction  mixture,  variation  of  alkali  content  having 
the  greatest  effect.  The  effect  is  ascribed  to  the  variation  of 
solubility,  in  accordance  with  the  law  of  mass  action,  of  the  copper- 
cellulose-alkali  compound,  the  production  of  which  is  formulated 
2[C6H905]-  +  [CuC4H306]  *  +  2Na+  —  [CuC12H16O10]Na2  t. + 
[C4H506]  ~.  The  reduction  takes  place  at  the  surface  of  the  precipi¬ 
tate,  and  not  in  the  solution.  Its  completion  in  one  operation 
indicates  absence  of  attack  on  the  cellulose  molecule,  whilst  with 
Schwalbe’s  method,  complete  oxidation  requires  several  treatments, 
a  fraction  of  the  cellulose,  depending  on  its  original  purity,  being 
attacked  each  time.  The  decrease  in  copper  number  with  increasing 
copper  content  of  the  reagent  emphasises  the  difference  between 
cellulose  and  sugar  with  respect  to  this  reaction,  the  effect  being 
reversed  in  the  case  of  the  latter.  Comparison  of  copper  numbers 
obtained  in  this  way  with  the  specific  rotations  of  the  respective 
samples  in  cuprammonium  solutions  indicates  that  the  copper 
number  provides  an  exact  criterion  of  purity.  [Cf.  B.,  1925,  94.] 

F.  G.  W. 
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Determination  of  Acetone  in  Presence  of  Alcohol  by 
a  Vapour  Pressure  Method.  E.  A.  Vuilleumier  ( Ind .  Eng. 
Chem.,  1925,  17,  174). — Since  the  difference  is  vapour  pressure 
between  an  aqueous  alcohol  and  an  alcohol  containing  acetone  of 
the  same  specific  gravity  is  very  marked,  increasing  with  rise  of 
temperature,  this  denaturant  can  be  conveniently  determined  by 
comparing  at  the  same  temperature  the  vapour  pressure  of  the 
unknown  sample  with  that  of  a  sample  containing  a  known  pro¬ 
portion  of  acetone  and  diluted  to  the  same  specific  gravity. 

D,  G.  H. 

Detection  of  Citric  Acid.  Ro  dillon  ( Repert .  Pharm.,  1924, 
35,  233 — 234). — The  solution  to  be  tested  is  boiled  with  a  little 
potassium  dichromate  solution,  and  a  mixture  of  acetic  acid  and 
sodium  nitroprusside  is  added  after  cooling.  Ammonium  hydroxide 
solution  free  from  acetone  is  added  without  mixing,  when  acetone 
produced  from  the  citric  acid  generates  a  violet-red  colour  at  the 
surface  of  contact.  Alternatively,  the  acetone  may  be  detected 
by  the  iodoform  reaction.  Chemical  Abstracts. 

[Determination  of  Citric  Acid.]  A.  F.  Camp  (Ann.  Missouri 
Bot.  Garden,  1923,  10,  213 — 298). — A  dilute  aqueous  solution  of 
citric  and  sulphuric  acids  is  distilled,  the  first  distillate  being  dis¬ 
carded,  and  that  obtained  after  addition  of  potassium  permanganate 
is  collected  and  redistilled  after  addition  of  sodium  hydroxide 
and  hydrogen  peroxide.  The  distillate  so  obtained,  after  being 
shaken  with  iodine  and  sodium  hydroxide  solutions,  is  acidified 
and  the  mixture  titrated  with  standard  thiosulphate  solution.  A 
percentage  correction,  depending  on  the  amount  of  citric  acid 
found,  is  applied.  In  certain  circumstances,  it  is  necessary  first  to 
separate  the  citric  acid  as  the  calcium  or  barium  salt. 

Chemical  Abstracts. 

Determination  of  Phenolsulphonephthalein  in  the  Urine 
of  Jaundice.  H.  A.  Abramson. — (See  i,  329.) 

Winkler's  Method  for  Determining  the  Iodine-Bromine 
Number  without  Potassium  Bromide.  0.  Kopke  ( Z .  Enters. 
Nahr.  Genussm.,  1924,  48,  364—370;  cf.  A.,  1922,  ii,  534).— In  the 
revised  method,  standard  potassium  bromate  solution,  dilute 
hydrochloric  acid,  and  a  small  quantity  of  powdered  potassium 
bromide  are  added  to  a  solution  of  the  oil  or  fat  in  carbon  tetra¬ 
chloride  solution.  After  keeping  for  some  hours  in  a  dark  place,  an 
excess  of  standard  sodium  arsenite  solution  is  added,  the  liquid 
is  acidified  with  hydrochloric  acid,  and  titrated  -with  standard 
potassium  bromate  solution.  In  unsuitable  illumination,  indigo- 
carmine  may  be  used  as  an  indicator.  G.  S.  W. 

Detection  of  Nitroaminophenols  in  Urine.  L.  Desvergnes. 
—(See  i,  328.) 

Urea  Oxalates  and  their  Determination  as  Secondary 
Oxalate  in  Fertilisers.  T.  Sabalitschka  and  G.  Kubisch. — 
(See  i,  347.) 


ANALYTICAL  CHEMISTRY. 


ii.  247 


Indicator  Method  for  the  Determination  of  Urea  and 
Arginase.  A.  Hunter  and  J.  A.  Dauphinee  ( Proc .  Physiol. 
Soc. ;  J.  Physiol.,  1924,  59,  xxxiv). — Urea  in  concentrations  up  to 
0*15%  can  be  determined  by  decomposing  it  with  urease  in  the 
presence  of  OOSilf -phosphate  at  a  pa  of  6-9  and  determining  colori- 
metrically  the  resulting  change  in  pK.  For  the  detection  and 
determination  of  arginase  the  extract  is  allowed  to  act  under  specified 
conditions  of  temperature  and  plL  on  a  standard  solution  of  arginine, 
and  the  urea  produced  in  a  given  time  is  determined  as  above. 

Chemical  Abstracts. 

Determination  of  Small  Amounts  of  Glycogen  in  Solution. 

S.  E.  D.E  Jongh  and  J.  Planelles. — (See  i,  325.) 

Titration  of  Alkaloids.  H.  B.  Rasmussen  and  S.  A.  Schou 
{Pharm.  Zentr.,  1924,  65,  729 — 730). — A  solution  of  the  alkaloid 
in  dilute  hydrochloric  acid  was  titrated  with  0-lA-sodium  hydroxide. 
The  potential,  relative  to  a  quinhydrone  electrode  (cf.  Veibel,  T., 
1923,  123,  2203),  and  hence  the  pH,  was  determined  after  each 
addition  of  alkali.  The  results  are  represented  in  graphs,  which 
show  a  point  of  inversion,  and  the  corresponding  values  for  pK,  as 
found  directly  and  as  interpolated  from  the  titrimetric  curves,  are 
given.  The  values  found  by  interpolation  are  as  follows  :  strych¬ 
nine,  4*96 — 5-09;  brucine,  4-65 — 4-83;  morphine,  4-77 — 4-90; 
codeine,  4-93 — 4-94 ;  narcotine,  4*29 — 4*32 ;  nicotine,  6-41 — 6*58 ; 
hydrastine,  4*92 — 5*01;  cinchonine,  5-93 — 5*96;  quinine,  6-39 — 
6*42;  atropine,  4*75 — 4*90.  Methyl-red  is  recommended  as  indicator 
for  all  the  above  (for  cinchonine  with  buffer  solution  of  pK  5-9), 
except  narcotine  (methyl-orange,  buffer  solution  of  ps  4-2), 
and  quinine  (p-nitrophenol,  buffer  solution  of  pa  6-2). 

W.  T.  K.  B. 

Colorimetric  Determination  of  Solutions  of  Novocaine. 

P.  Cheramy  (J.  Pharm.  Chim.,  1924,  30,  408 — 411). — The  colour 
formed  on  mixing  solutions  of  novocaine,  sodium  nitrite,  hydro¬ 
chloric  acid,  and  sodium  carbonate  containing  0-5%  of  potassium 
guaiacolsulphonate  varies  from  red  to  yellow,  according  to  dilution, 
and  is  suitable  for  colorimetric  comparison  with  a  standard  novocaine 
solution  at  a  dilution  of  1  : 20,000  of  novocaine.  The  colour 
reaction  is  unaffected  by  the  presence  of  methyl  m-amino-p-hydroxy- 
benzoate,  juaminobenzoic  acid,  cocaine,  stovaine,  or  of  small 
amounts  of  adrenaline,  although  more  concentrated  solutions  of 
the  last-named  also  give  a  red  coloration  due  to  oxidation.  Sodium 
hydrogen  sulphite,  however,  exerts  a  markedly  depressant  action 
on  the  colour  formation,  and  should  be  removed,  before  diazotising, 
by  addition  of  1  drop  of  0-UV-iodine  solution.  Solutions  of  novo¬ 
caine  may  be  sterilised,  without  change,  in  slightly  alkaline  glass 
vessels  at  100°,  but  at  120°  the  alkali  causes  appreciable  change  and 
sterilisation  should  be  effected  in  vessels  of  superior  glass  or  in  the 
presence  of  a  solution  of  benzoic  acid.  W.  T.  K.  B. 

Colour  Reactions  of  Eserine.  L.  Ekkert  {Pharm.  Zentr., 
1925,  66,  53). — Eserine  and  its  salts,  when  left  in  the  air,  are  trans- 
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formed  into  rubreserine  (Ehrenberg,  A.,  1895,  i,  436)  which,  when 
warmed  with  sodium  hydroxide  solution,  yields  various  colour 
changes,  and  finally  an  emerald-green  solution  (A)  is  obtained; 
When  acidified  with  mineral  acids,  this  solution  becomes  ruby-red 
and,  on  the  addition  of  dilute  sodium  thiosulphate  solution,  carmine- 
red  with  a  blue  fluorescence,  or  of  ammonium  sulphide,  green.  On 
acidification  of  solution  A  with  acetic  acid,  an  indigo-blue  or,  if 
more  dilute,  a  garnet  colour  is  produced  which  is  extractable  with 
chloroform.  If  a  salt  of  eserine  be  dissolved  in  chloroform  and 
heated  to  the  b.  p.  with  sodium  hydroxide,  these  colour  reactions 
are  not  obtained,  but  the  aqueous  layer  becomes  gradually  golden- 
yellow,  whilst  the  chloroform  assumes  a  pale  rose  tint.  This  is 
cited  as  further  evidence  of  the  presence  in  eserine  of  an  hydroxyl 
group.  L.  F.  H. 

Analysis  of  Adrenaline.  D.  Echave  (Anal.  Asoc.  Qinm., 
Argentina,  1924,  12,  234 — 257). — A  discussion  from  the  analytical 
point  of  view  of  the  physical  and  chemical  properties  of  different 
samples  of  commercial  adrenaline.  G.  W.  R. 

Application  of  the  Deniges-Grimbert-Leclere  Reaction  to 
the  Characterisation  and  Determination  of  Adrenaline  in 
Suprarenal  Powders.  0.  Bailly  (J.  Pharm.  Chim.,  1924,  [vii],  30, 
404 — 405). — When  an  aqueous  sulphuric  acid  maceration  extract 
of  suprarenal  powder  is  filtered  and  mixed  with  solutions  of  sodium 
acetate  and  mercuric  chloride,  the  presence  of  adrenaline  produces  a 
red  coloration,  which  attains  its  maximum  intensity  after  3  minutes 
and  can  serve  for  the  determination  by  colorimetric  comparison 
with  a  standard  solution  of  adrenaline.  W.  T.  K.  B. 

Bitter  Principles  in  Hops  and  Beer.  L.  Klein  ( Chem .  Listy, 
1924,  18,  221—226;  242— 244).— Siller’s  method  (A.,  1909,  i,  728) 
for  determining  humulone  in  hops  is  improved  by  substituting 
potassium  iodide  for  potassium  sulphide  in  detecting  the  excess  of 
lead  salt  used  as  the  precipitating  agent. 

The  “  iodine-number  ”  of  the  resinous  extract  from  beer  or  wort 
made  from  fresh  hops  is  about  200,  but  that  of  the  extract  from  beer 
made  from  old  hops  is  only  150  to  170.  The  longer  the  wort  is 
boiled  with  the  hops,  the  higher  is  the  “  iodine-number  ”  of  the  resin 
extracted  from  it.  W.  A.  S. 

Extraction  of  Proteins.  G.  Piness,  H.  Miller,  and  G.  A. 
Alles. — (See  i,  331.) 

Determination  of  Colloid  Material  in  Soils.  G.  J.  Bou- 

youcos. — (See  i,  348.) 
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Apparent  Tripling  of  certain  Lines  in  Arc  Spectra.  T. 

Royds  ( Proc .  Roy.  Soc.,  1925,  A,  107,  360 — 367). — As  many  spectra 
as  possible  have  been  searched  through  the  visible  region  for 
instances  of  lines  becoming  complex  when  the  amount  of  material 
in  the  arc  is  increased.  Only  seven  such  lines  have  been  found, 
these  being  lithium  6708,  6103;  thallium  5350;  strontium  4876-2, 
4872,  4832 ;  manganese  pair  4235.  The  thallium  line  5350  has  been 
specially  studied;  it  is  shown  that  it  is  essentially  a  doublet  and 
that  the  different  phases  can  be  simply  explained  as  different  stages 
in  the  self -reversal  of  the  two  lines  of  the  doublet.  The  resolution 
by  interatomic  fields  suggested  by  King  is  considered  unnecessary 
to  the  explanation.  N.  H.  H. 

Fine  Structure  of  the  Helium  Line  5876  A.  R.  Brunetti 
( Atti  R.  Accad.  Lined,  1924,  [v],  33,  ii,  413—415). — The  Dz  helium 
line  appears  to  be  undecomposable  and  endowed  with  only  a  single 
satellite.  Both  retain  their  separate  structures  in  even  intense 
magnetic  fields  and  are,  therefore,  not  lines  of  a  multiple  series  in 
the  ordinary  sense  of  the  term.  The  origin  of  the  structure  of  the 
helium  line  5876  A.  is  thus  still  unexplained.  T.  Ii.  P. 

Comet  Tail  Spectrum  and  Deslandres’  First  Negative 
Group.  H.  B.  Lemon  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  41 — 43). — • 
A  long  vacuum  tube  of  the  Wood  type  filled  with  helium  pumped 
by  circulation  through  activated  carbon  furnishes  an  extremely 
brilliant  comet  tail  spectrum  provided  the  partial  pressure  of  the 
carbon  compounds  is  of  the  order  10~4  mm.  The  composition  of 
the  residual  carbon  compounds  is  quantitatively  unknown,  although 
carbon  dioxide  and  certain  hydrocarbons  are  present.  The  helium 
plays  only  a  secondary  rdh  in  the  excitation  of  these  spectra,  but 
nevertheless  is  necessary  for  them  production  with  great  intensity. 

J.  S.  C. 

Auroral  Green  Line.  J.  C.  McLennan  ( Nature ,  1925,  115, 
382). — Under  conditions  which  indicate  its  identity  with  the  auroral 
green  line,  a  line  at  5577-35  dz  0*15  A.  has  been  observed  in  the 
spectrum  of  a  mixture  of  air  with  excess  of  helium.  A.  A.  E. 

“Dashed”  and  Displaced  Spectral  Terms.  A.  Lande  { Z . 
PhysiJc,  1924,  27,  149 — 156).— An  alternative  allocation  of  quantum 
numbers  to  certain  terms  in  the  spectra  of  the  alkaline- earth  metals 
is  suggested.  S.  B. 

Spark-spectra  of  Indium  and  Gallium  in  the  Extreme 
Ultra-violet  Region.  M.  Weinberg  (Proc.  Roy.  Soc.,  1925, 
A,  107,  138 — 156). — By  means  of  the  quartz  spectrograph  80 
gallium  lines  between  1855  and  2364  A.  have  been  examined  and 
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107  indium  lines  between  1855  and  2337  A.  Using  a  vacuum  grat¬ 
ing  spectrograph,  828  lines  which  could  be  attributed  to  gallium 
were  found  and  measured  between  157  and  2059  A.,  and  464  indium 
lines  in  the  range  161 — 2082  A.  For  the  examination  of  the  quartz 
region,  the  spark  chamber  was  filled  with  hydrogen.  M.  S.  B. 

Structure  of  the  Line  Spectra  of  Ionised  Oxygen.  F. 

Croze  ( Compt .  rend.,  1925,  130,  432 — 433;  cf.  this  vol.,  ii,  166). — 
In  addition  to  the  six  multiplets  in  the  spectra  of  ionised  oxygen, 
resulting  from  combinations  between  two  systems  of  quadruple 
terms,  there  are  also  combinations  between  double  terms,  the  more 
important  of  which  are  given.  J.  S.  C. 

Structure  of  Spectrum  of  Ionised  Nitrogen.  A.  Fowler 
{Proc.  Roy.  Soc.,  1925,  A,  107,  31 — 42). — The  second  line  spectrum 
of  nitrogen,  between  X  6650  and  2200,  due  to  singly-ionised  nitrogen, 
has  been  examined  in  vacuum  tubes  with  gas  at  various  pressures, 
and  under  varying  conditions  of  electrical  discharge.  The  terms 
identified  belong  to  singlet  and  triplet  systems,  and  combine  with 
each  other  in  agreement  with  the  selection  rules  applicable  to  other 
spectra  in  which  p'  and  d'  terms  appear.  The  value  70,000  has 
been  provisionally  assigned  to  2 p.  The  series  electron  in  singly- 
ionised  nitrogen,  N+,  probably  occupies,  normally,  a  22  orbit,  so  that 
it  has  two  electrons  in  lx  orbits,  two  in  2X,  and  two  in  22.  From 
the  spectroscopic  displacement  law  it  may  be  inferred  that  this  is 
also  the  probable  arrangement  of  orbits  in  the  neutral  atom  of 
carbon.  Three  groups  of  lines  involving  one  of  the  p  terms  show 
large  displacements  (>  0-5  A.)  to  the  red  in  vacuum  tubes  at  relatively 
high  pressures.  M.  S.  B. 

Scattered  Radiation  due  to  X-Rays  from  Molybdenum  and 
Tungsten.  S.  K.  Allison  and  W.  Duane  {Proc.  Nat.  Acad. 
Sci.,  1925,  11,  25 — 27). — Using  an  improved  form  of  the  apparatus 
previously  described  (ibid.,  1924,10,381)  and  employing  a  modified 
technique,  previous  work  has  been  repeated  and  it  is  found  that 
the  equation  of  Compton,  deduced  from  his  theory  of  single  electron 
scattering,  represents  the  wave-lengths  of  a  large  part  of  the 
secondary  radiation  due  to  primary  rays  in  the  fUseries  spectra  of 
molybdenum  and  tungsten.  J.  S.  C. 

Short  Wave  X-Ray  Spectrograph  and  some  K-Series 
Emission  Wave-lengths.  J.  M.  Cork  ( Physical  Rev.,  1925, 
[ii],  25,  197 — 200). — A  transmission  type  of  spectrograph  for  short 
X-rays  is  described.  The  results  of  measurements  of  wave-lengths 
(in  X-units)  of  X-series  lines  a',  a,  p,  and  y,  respectively,  are  as 
follows  : — barium,  389*45,  384*83,  340*66,  332*62 ;  lanthanum, 
375*18,  370*29,  327*99,  319*57;  cerium,  361*24,  356*73,  315*75, 
307*32;  praseodymium,  348*66,  343*84,  304*12,  296*55;  neodym¬ 
ium,  336*40,  331*51,  293*33,  286*15;  samarium,  313*46,  308*75, 
273*55,  265*72;  gadolinium,  293*01,  287*71,  254*28,  248*01 ;  dyspros¬ 
ium,  274*14,  269*28,  238*08,  231*53;  erbium,  256*95,  251*90, 
222*74,  216*93;  tungsten,  213*69,  208*84,  184*56,  179*07. 

A.  A.  E. 
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Complex  Structure  of  Rontgen-spark  Spectra.  G.  Wentzel 
(Z.  Physik,  1925,  31,  445 — 452  ;  cf.  A.,  1924,  ii,  638). — A  provisional 
attempt  to  predict  complex  spark  spectra  from  the  theories  of 
Rontgen-arc  and  optical  spectra.  It.  A.  M. 

Influence  of  Velocity-Dependence  of  Electron  Mass  on  the 
Zeeman  Effect.  W.  Pauli,  jun.  (Z.  Physik ,  1925,  31,  373 — 385). 
— Mathematical.  The  Zeeman  effect  in  a  homologous  series  of 
elements,  especially  the  alkali  metals,  would  depend  on  the  atomic 
number  if  the  relativity  mass  change  exerted  any  influence.  This 
would  imply  a  contribution  by  the  electrons  of  the  A-shell  to  the 
impulse  moment  and  to  the  magnetic  moment.  The  absence  of 
such  effects  supports  other  arguments  against  the  participation  of 
the  inner  closed  shell  in  the  form  of  core-impulses  in  the  origin  of 
complex  optical  spectra  and  Zeeman  effects.  R.  A.  M. 

Atomic  Rays.  G.  C.  Schmidt  (Ann.  Physik,  1924,  [iv],  75, 
337 — 368 ;  cf.  A.,  1924,  ii,  727). — The  nature  of  the  charged  particles 
emitted  on  heating  a  series  of  salts  has  been  examined.  The  halogen 
salts  of  iron,  magnesium,  zinc,  ammonium,  etc.  emit  positively 
charged  particles  which  e/m  measurements  prove  to  be  charged 
atoms  of  the  metals.  The  chlorides  of  lead  and  barium  emit  both 
positively  and  negatively  charged  particles.  The  nitrates  of  barium 
etc.  decompose,  and  the  residual  oxides  emit  electrons  (by  the 
Wehnelt  effects).  It  is  suggested  that  fused  or  solid  salts  which 
conduct  electrolytically  emit  their  more  mobile  ionic  constituents 
in  the  form  of  these  charged  particles.  The  emission  of  electrons 
is  taken  to  indicate  “  metallic  ”  conduction.  S.  B. 

Positive  Rays  produced  by  Ultra-violet  Light.  L.  A. 

Du  Bridge  ( Physical  Rev.,  1925,  [ii],  25,  201 — 207). — When  pre¬ 
cautions  are  taken  against  scattered  light  effects,  no  positive  current 
can  be  observed  from  gold,  copper  or  aluminium  surfaces  exposed 
to  ultra-violet  light  (cf.  Dember,  Ann.  Physik,  1909,  30,  137). 

A.  A.  E. 

Cathode  Rays.  A.  Becker  (Ann.  Physik,  1924,  [iv],  75, 
435 — 447). — The  advantages  of  the  hot  electrode  tube  over  the  older 
methods  for  the  production  of  moderately  fast  cathode  rays  are 
discussed.  S.  B. 

Intensities  of  Multiple t-lines.  L.  S.  Ornstein  and  H.  C. 
Burger  (Z.  Physik ,  1925,  31,  355). — The  view  advanced  by  Burger 
and  Dorgelo  (A.,  1924,  ii,  361)  that  the  sum  of  the  intensities  of  the 
components  of  multiple  spectral  lines  with  common  end  or  initial 
levels  was  proportional  to  the  statistical  weight  of  these  levels,  is 
regarded  as  inadequate  and  a  new  theoretical  treatment  based  on 
the  work  of  Sommerfeld  and  Heisenberg  (Z.  Physik,  1922, 11, 131) 
is  advanced.  The  measurement  of  intensities  is  troublesome,  but 
preliminary  work  on  a  d  f  multiplet  of  iron  discloses  three  weak  lines 
the  intensities  of  which  are  in  excellent  agreement  with  the  newer 
theoretical  considerations.  A  discussion  of  the  summation  rule 
follows.  R.  A.  M. 
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Series  Spectra  of  Two-valency-electron  Systems  and  of 
Three-valency-electron  Systems.  I.  S.  Bowen  and  R.  A. 
Millikan  ( Nature ,  1925, 115,  422 — 423). — Tabulated  data  are  given 
for  the  comparison  of  term-values  of  series  of  atoms  constituting 
a  two-electron  system  (Mg  I,  A1  II,  Si  III,  P  IV,  S  V)  and  a  three- 
electron  system  (A1  I,  Si  II,  P  III,  S  IV).  A.  A.  E. 

Harmonic  Analysis  of  Electron  Orbits.  E.  C.  Hoyt 
{Physical  Rev.,  1925,  [ii],  25,  174—186). 

Momentum  Imparted  to  Electrons  by  Radiation.  E.  0. 

Hulburt  and  G.  Breit  ( Physical  Rev.,  1925,  [ii],  25,  193 — 196). — 
Theoretical.  Only  experiments  of  the  “  fish  track  ”  type  are  likely 
to  permit  of  the  observation  of  the  deflexion  of  a  part  of  a  beam  of 
electrons  by  electromagnetic  radiation.  A.  A.  E. 

Magnetic  Field  of  a  Moving  Electron.  E.  Guery  ( Compt . 
rend.,  1924,  179,  895 — 897). — The  application  of  Maxwell’s  theory 
leads  to  a  value  for  the  magnetic  field  of  a  moving  electron  which 
is  not  in  accordance  with  the  first  law  of  Laplace.  There  results 
from  this  expression  an  action  between  elements  of  current  which  is 
half  that  observed,  but  it  is  not  an  admissible  hypothesis  to  attribute 
half  the  action  to  modifications  of  the  electric  field  due  to  the  move¬ 
ment.  The  conclusion  is  reached  that  the  magnetic  field  of  an 
electron  is  a  mathematical  expression  without  physical  reality. 

H.  J.  E. 

Photographic  and  Ionisation  Effect  of  X-Rays  of  Different 
Wave-lengths.  R.  Berthold  {Ann.  Physik,  1925,  [iv],  76, 
409 — 438). — The  relation  between  the  darkening  of  a  photographic 
plate  and  the  amount  of  ionisation  produced  by  a  homogeneous 
beam  of  X-rays  was  determined  for  a  range  of  four  octaves,  using 
X-radiation  from  selected  anti-cathodes.  Both  effects  diminish 
with  increasing  frequency,  the  relation  being  linear,  viz.  Sjl  — 
w  (47 '5 — r) ,  where  iS  is  the  darkening,  /  the  ionisation,  and  v  the 
frequency  xlO18;  m  is  a  constant  which  can  have  any  value. 

E.  B.  L. 

Number  of  Free  Electrons  with  a  Metal.  E.  H.  Hall  ( Proc . 
Nat.  Acad.  Sci.,  1925,  11,  36 — 38). — The  relations  existing  between 
the  atoms,  the  free  electrons,  and  the  positive  ions  within  a  metal 
are  essentially  those  of  dissociation  equilibrium,  there  being  certain 
essential  mechanical  differences  between  the  condition  of  the  ions 
within  a  solid  metal  and  those  in  a  liquid  solution  which  render  the 
third  law  of  thermodynamics  inapplicable.  The  number  of  free 
electrons  may  be  as  great  as  2  or  3%  of  the  number  of  atoms  at  the 
ordinary  temperature  and  the  alteration  of  the  number  of  free 
electrons  with  rise  of  temperature  need  not  be  in  accord  with  the 
reaction  isochore  equation .  The  “  ionising  potential  ’  ’  of  metals  varies 
from  0-125  volt  in  cobalt  to  0-33  volt  in  iron  at  0°,  a  much  smaller 
quantity  than  the  ionising  potential  of  the  corresponding  metal 
vapour.  J.  S.  0. 
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Heat  of  Evaporation  of  Electrons.  J.  J.  Weigle  ( Physical 
Rev.,  1925,  [ii],  25,  187 — 192). — Values  (volts /electron)  equivalent 
to  the  heat  of  evaporation  of  1  g.-mol.  of  electrons  at  0°  Abs.  are 
calculated  on  the  assumption  that  the  electrons  form  a  space  lattice, 
and  compared  with  values  measured  experimentally  by  thermionic 
emission  or  by  the  photoelectric  effect.  The  respective  results, 
preceded  by  the  heat  of  evaporation  (in  kg. -cal. /mol.),  are  :  sodium, 
42-3,  1-83,  1-82;  potassium,  35-3,  1-53,  T55;  rubidium,  35-6,  1-54, 
1-45;  cesium,  30-6,  1-34,  1-36.  The  assumption  of  electronic 
space  lattices  is  thus  supported.  A.  A.  E. 

Diffusion  of  Electrons  against  an  Electric  Field  in  the 
Non-oscillatory  Abnormal  Low-voltage  Arc.  K.  T.  Compton 
and  C.  Eckart  {Physical  Rev.,  1925,  [ii],  25,  139 — 146). 

Atomic  Fields  of  Helium  and  Neon.  J.  E.  Jones  ( Proc .  Roy. 
Soc.,  1925,  A,  107,  157 — 170). — Theoretical.  Experimental  data 
on  the  viscosity  and  the  equation  of  state  of  helium  indicate  that 
the  atomic  field  can  be  represented  by  a  repulsive  force  equal  to 
5-74. 10-113  r~Xi,  where  r  is  the  distance  between  the  centres  of  the 
atoms  and  an  attractive  force  1-930 . 10~45  r-5.  The  atomic  field  of 
neon  has  been  calculated  from  thermal  conductivity  and  viscosity 
data,  and  also  from  X-ray  measurements  of  the  interatomic  distances 
in  crystals  of  sodium  fluoride  and  magnesium  oxide,  the  ions  of  which 
are  assumed  to  have  the  same  outer  field  as  neon,  plus  that  due  to 
their  electrostatic  charges.  The  repulsive  force  is  3-892 . 10~165  r“21. 
The  value  of  the  attractive  force  has  not  been  determined,  but  is 
shown  to  be  very  small.  M.  S.  B. 

Influence  of  Ionic  Diffusion  on  Almost  Saturated  Currents. 

G.  Jaffe  {Ann.  Physik,  1924,  [iv],  75,  391 — 402). — A  theoretical 
discussion  of  the  effect  of  the  diffusion  of  gaseous  ions  upon  the 
current-voltage  curves  of  condensers,  near  the  saturation  point. 
Expressions  are  developed  for  the  characteristics  of  plate,  cylin¬ 
drical,  and  spherical  condensers.  S.  B. 

Determination  of  Elementary  Charge  E  from  Measure¬ 
ments  of  Shot-effect.  A.  W.  Hull  and  N .  H.  Williams  {Physical 
Rev.,  1925,  [ii],  25,  147—173). 

Precise  Measurement  of  the  Critical  Potentials  of  Gases. 

E.  G.  Dymond  {Proc.  Roy.  Soc.,  1925,  A,  107,  291—309;  cf.  this 
vol.,  ii,  6). — The  author  describes  the  application  of  an  apparatus 
giving  automatic  differentiation  of  the  characteristic  current- 
voltage  curves  with  a  view  to  increase  the  sharpness  of  the  bends. 
The  reasons  for  the  divergence  of  the  value  found  for  the  first  excit¬ 
ation  potential  of  helium,  20-9  volts,  from  that  calculated  from 
the  optical  data  are  discussed.  The  problem  of  interpretation  of 
the  characteristic  curves  taking  into  account  the  variation  in  the 
probability  of  effective  collision  and  the  velocity  distribution  of  the 
electrons  is  attacked.  N.  H.  H, 
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Abnormal  Low-voltage  Arcs  in  Mercury  Vapour,  Argon, 
and  Helium.  R.  Bar  (Z.  Physik,  1925,  31,  430 — 438;  cf.  Eckart 
and  Compton,  Physical  Rev.,  1924,  [ii],  24,  97 ;  Bar,  Laue,  and 
Meyer,  7j.  Physik,  1923,  20,  83). — The  low-voltage  arcs  obtained 
by  a  potential  difference  of  a  few  volts  in  neon,  argon,  and  mercury 
vapour  are  not  caused  merely  by  oscillations,  but  correspond  with 
true  abnormal  arcs.  In  helium  such  an  oscillation-free,  low- voltage 
arc  can  only  be  obtained  after  the  strongest  heating  of  a  filament, 
and  a  potential  difference  of  16-5  volts  (which  is  not  far  from  the 
excitation  potential  of  helium)  is  required.  The  average  voltage 
required  for  a  helium  arc  caused  by  oscillations  is  8.  R.  A.  M. 

Influence  of  Radiation  on  Ionisation  Equilibrium.  M. 

Saha  and  R.  K.  Swe  (Nature,  1925, 115,  377—378). 

Thermionic  Effects  Caused  by  Vapours  of  Alkali  Metals. 

I.  Langmuir  and  K.  H.  Kingdon  ( Proc .  Roy.  Soc.,  1925,  A,  107, 
61 — 79 ;  cf.  A.,  1923,  ii,  367). — When  a  tungsten  filament  is  heated 
at  1200°  Abs.,  or  above,  in  saturated  caesium  vapour,  and  surrounded 
by  a  negatively  charged  cylinder,  a  positive  ion  current  flows  from 
the  filament,  because  all  the  caesium  atoms  striking  the  filament  are 
converted  into  ions.  Since  at  high  filament  temperatures  and  low 
pressures  of  alkali  metal  vapour  the  electron  emission  is  the  same 
as  in  the  absence  of  vapour,  the  positive  ion  emission  can  be  deter¬ 
mined  and  the  thermal  ionisation  of  caesium  vapour  calculated. 
These  experimental  results  are  in  good  agreement  with  Saha’s 
equation  (Fowler  and  Milne,  Mon.  Not.  Roy.  Astr.  Soc.,  1923,  83, 
403).  At  high  filament  temperatures,  for  example,  1500°  Abs., 
at  which  all  the  atoms  striking  the  filament  are  converted  into  ions, 
the  vapour  pressure  may  be  calculated  from  the  positive  ion  current. 
The  pressure  p  (in  bars)  of  caesium  vapour  is  given  accurately  by 
the  equation  log10  ;p= 10-65 — 3992/T,  where  T  is  the  absolute 
temperature. 

If  the  tungsten  filament  be  covered  with  a  monatomic  layer  of 
thorium,  the  electron  emission  is  greatly  increased,  but  the  positive 
ion  emission  becomes  practically  negligible. 

At  lower  filament  temperatures,  the  pure  tungsten  surface  is 
covered  by  a  layer  of  adsorbed  ions,  which  share  electrons  with  the 
tungsten,  and  electron  emission  is  increased,  whilst  positive  ion 
omission  is  decreased.  There  is  qualitative  evidence  of  the  existence 
of  two  phases  in  the  adsorbed  films,  since  the  positive  ion  emission 
increases  discontinuously  with  rise  of  temperature.  From  a  con¬ 
sideration  of  dilute  adsorbed  films  the  equation  of  state  for  the  film 
is  found  to  correspond  to  the  ideal  gas  laws.  The  heat  of  evaporation 
of  adsorbed  caesium  from  tungsten,  in  the  form  of  ions,  corresponds 
with  4-0  volts  for  dilute  and  4-3  volts  for  concentrated  films,  and 
5T  volts  for  an  oxygenated  filament.  Curves  have  been  drawn 
showing  the  variation  of  electron  emission  with  temperature  for 
different  pressures  of  caesium  vapour,  both  from  pure  tungsten  and 
from  a  filament  covered  with  a  film  of  oxygen  from  which  the  electron 
emission  is  greatly  increased.  M.  8.  B. 
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Halogen  Isotopes  and  Infra-red  Reflexion  Spectra.  A.  H. 

Pfund  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  53 — 55). — On  the  assump¬ 
tion  that  the  resonating  mechanism  responsible  for  bands  of  selec¬ 
tive  reflexion  is  localised  in  the  negative  ion,  each  halogen  salt  of 
potassium  should  have  as  many  bands  of  selective  reflexions  as  there 
are  isotopes  (potassium  chloride,  2 ;  potassium  bromide,  2 ;  and 
potassium  iodide,  1).  Associating  the  lighter  isotopes  with  the 
band  of  shorter  wave-length,  parallel  lines  are  obtained  on  plotting 
atomic  weight  against  the  wave  number  (1/X).  These  are  discussed 
and  support  is  advanced  for  the  view  that  the  isotope  Cl37  is  most 
abundant  in  rock-salt,  whilst  Cl35  is  most  abundant  in  sylvite. 

J.  S.  C. 

Atomic  Weight  of  Carbon  and  Silver.  G.  Dean  (J.  Chem. 
Soc.,  1924,  125,  2656 — 2672). — The  atomic  weight  of  carbon  has 
been  determined  from  the  ratio  AgCN  :  Ag,  a  known  weight  of  care¬ 
fully  purified  silver  cyanide  being  reduced  to  silver  by  heating  in  a 
current  of  hydrogen.  From  21  experiments  a  mean  value  of 
12-002  ±  0-001  was  obtained,  if  Ag  be  107-88  and  N  14-008.  By 
reducing  silver  cyanate  to  silver  by  heating  in  a  current  of  purified 
moist  air,  the  ratio  AgCNO  :  Ag  has  been  determined.  The  mean  of 
16  experiments  gave  C^^^-OOSiO-OOl.  By  combining  the  results 
of  the  cyanide  and  cyanate  series,  new  independent  values  for  the 
atomic  weight  of  silver,  Ag=107-871,  and  the  equivalent  of  cyanogen, 
(CN)=26-008,  involving  no  other  assumption  than  0=16,  have 
been  deduced.  From  the  equivalent  of  cyanogen,  assuming  the 
atomic  weight  of  nitrogen,  that  of  carbon  is  found  to  be  12-000. 
The  densities  of  metallic  silver,  silver  cyanide,  and  cyanate  have 
been  determined.  M.  S.  B. 

Atomic  Weight  of  Hafnium.  0.  Honigschmid  and  E.  Zintl 
(Z.  anorg.  Chem.,  1924,  140,  335 — 336). — The  atomic  weight  of 
hafnium  was  determined  by  analysis  of  a  sample  of  the  bromide 
containing  according  to  X-ray  spectroscopic  measurements  about 
6%  zirconium.  The  mean  value  found  was  171-88;  correction  for 
the  zirconium  content  yields  the  value  180-8.  S.  K.  T. 

Atomic  Weights  of  Zirconium  and  Hafnium.  G.  Hevesy 
{Nature,  1925,  115,  335 — 336). — The  zirconium  samples  used  by 
Venable  and  Bell  (A.,  1917,  ii,  479)  contained  from  0-7  to  1%  of 
hafnium ;  these  authors’  corrected  value  for  the  atomic  weight  of 
zirconium  is  91-3,  in  close  agreement  with  that  obtained  by  Honig¬ 
schmid  and  Zint-l  (see  preceding  abstract)  and  that  predicted  by 
Aston  from  positive-ray  data.  The  figure  91 -3  ±0-1  should  be 
adopted. 

Honigschmid  and  Zintl's  figures  for  the  atomic  weight  of  hafnium 
have  been  corrected  for  zirconium  content  of  the  material  (0-16  and 
0-57%),  yielding  a  value  of  178-6^0-1.  A.  A.  E. 

Long-range  Particles  from  Polonium.  N.  Yamada  {Compt. 
rend.,  1925,  180,  436 — 439). — The  ratios  of  the  number  of  long- 
range  particles  to  the  number  of  a-particles  of  ordinary  range,  from 
polonium  deposited  on  copper,  nickel,  and  silver,  have  been  deter- 
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mined.  The  values  obtained  are  much  smaller  than  those  of  Bates 
and  Rogers  (A.,  1924,  ii,  296),  especially  after  removing  occluded 
gases  and  water  vapour  from  the  metals,  metallic  screens,  etc. 
The  majority  of  the  long-range  particles  observed  by  Bates  and 
Rogers  are  to  be  traced  to  the  copper  on  which  the  polonium  was 
deposited  and  to  the  mica  screens  used.  The  particles  which 
persist  after  removal  of  occluded  gas,  water,  etc.,  are  present  to  the 
extent  of  three  or  four  in  107  a-particles  of  ordinary  range,  and  their 
range  is  about  10 — 14  cm.  in  air.  J.  S.  C. 

Ionisation  by  a-Particles  in  Monatomic  and  Diatomic 
Gases.  R.  W.  Gurney  ( Proc .  Roy.  Soc.,  1925,  A,  107,  332 — 340). 

• — To  throw  light  on  the  discrepancy  between  the  ionisation  pro¬ 
duced  by  a-particles  in  certain  substances  and  that  to  be  expected 
from  current  theories,  measurements  have  been  made  of  the  total 
ionisation  produced  by  definite  beams  of  a-particles  in  xenon, 
krypton,  argon,  neon,  helium,  oxygen,  hydrogen,  and  nitrogen. 
In  the  five  monatomic  gases  the  ionisation  increases  with  increasing 
atomic  number,  which  would  be  expected  from  their  decreasing 
ionisation  potentials.  But  in  the  diatomic  gases  the  ionisation  is 
less  than  in  any  of  the  monatomic  gases,  indicating  that  energy 
has  been  expended  in  other  ways.  The  ratio  of  the  value  of  the 
ionisation  in  air  to  that  in  the  other  gases  is  found  to  vary  with  the 
velocity  of  the  a-particles.  N.  H.  H. 

Stopping-power  of  Gases  for  a-Particles  of  Different 
Velocities.  R.  W.  GurneY  (Proc.  Roy.  Soc.,  1925,  A,  107, 
340 — 349). — By  selecting  small  portions  of  the  range  the  relative 
stopping  power  of  the  five  rare  gases  and  of  hydrogen  and  oxygen 
has  been  measured  for  a-particles  of  high,  intermediate,  and  low 
velocities,  separately.  The  values  of  the  relative  stopping  powers 
tend  to  converge  at  the  end  of  the  range.  The  values  for  high 
velocities  are  in  good  agreement  with  the  relative  atomic  stopping 
powers  calculated  by  Fowler.  The  measurements  of  ionisation 
described  in  a  previous  paper  (see  preceding  abstract)  are  discussed 
in  the  light  of  this  result.  N.  H.  H. 

Ejection  of  Protons  from  Nitrogen  Nuclei,  Photographed 
by  the  Wilson  Method.  P.  M.  S.  Blackett  (Proc.  Roy.  Soc., 
1925,  A,  107,  349 — 369). — By  means  of  a  modified  and  automatic 
form  of  Wilson’s  condensation  apparatus  about  23,000  photographs 
of  the  tracks  of  a-particles  in  nitrogen  have  been  taken  from  two 
directions  at  right  angles.  These  have  shown  the  tracks  of  about 
270,000  a-particles  of  8-6  cm.  range  and  145,000  a-particles  of 
5-0  cm.  range.  In  addition  to  a  large  number  of  forks  correspond¬ 
ing  with  elastic  collisions  between  a-particles  and  nitrogen  atoms, 
eight  have  been  found  which  undoubtedly  represent  the  ejection 
of  a  proton  from  a  nitrogen  nucleus.  From  measurement  and  from 
the  fact  that  these  eight  forks  are  doubly  and  not  trebly  branched, 
it  is  inferred  that  the  a-particle  takes  the  place  of  the  ejected  proton 
in  the  nitrogen  nucleus  resulting  in  a  particle  of  mass  17  and  atomic 
number  8 ;  that  is,  an  isotope  of  oxygen.  Since  it  has  not  been 
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detected  by  Aston’s  mass  spectrograph,  it  is  probably  of  rare 
occurrence  or  else  possessed  of  a  short  life.  Its  life  must,  how¬ 
ever,  be  greater  than  the  time  of  effective  supersaturation  in  the 
condensation  chamber,  which  is  about  1/1000  second.  N.  H.  H. 

Recoil  Effect  in  Scattering  of  y-Rays.  D.  Skobelzyn  (Z. 
physik,  1924,  28,  278 — 286). — The  Wilson  cloud-track  method  has 
been  applied  to  the  electrons  emitted  during  the  passage  of  y-rays 
through  matter,  and  the  velocities  of  the  electrons  have  been  deter¬ 
mined  by  the  application  of  a  magnetic  field.  The  Compton  theory 
of  scattering  was  verified  in  the  following  particulars.  (1)  The 
energy  imparted  to  the  electron  by  radiation  of  frequency  v  is  very 
often  only  a  small  fraction  of  the  value  hv.  (2)  The  velocity  of  the 
electron  has  always  a  forward  component.  (3)  The  velocities  of  the 
electrons  diminish  with  increase  of  the  angle  between  their  path  and 
that  of  the  exciting  radiation.  S.  B. 

Absorption  and  Diffusion  of  y-Radiation  of  Great  Energy 
in  Light  Elements.  J.  Thibaud  (Cornpt.  rend.,  1924,  179,  815 — 
818;  cf.  A.,  1924,  ii,  515,  717). — For  a  single  element  the  number 
of  electrons  dislodged  on  the  K  level  is  much  greater  than  that 
on  the  L  level;  as  in  the  case  of  X-rays,  a  y-ray  is  more  readily 
absorbed  by  an  electronic  level  of  greater  energy.  Although  a 
study  of  the  comparative  emissive  intensities  of  different  elements 
leads  to  the  inference  that  only  the  heavy  elements  are  capable  of 
yielding  photo-electric  spectra,  photographs  show  that  the  photo¬ 
electric  phenomenon  may  be  excited  in  lighter  elements.  The 
fluorescence  absorption  of  y-rays  seems  to  decrease  less  rapidly 
with  N  than  Bragg’s  law  would  indicate ;  the  suggestion  is  made 
that  it  may  be  proportional  to  N 2  rather  than  A4.  A  fraction  of  the 
y-radiation  is  diffused  in  the  mass  of  the  radiator;  in  a  “  corpus¬ 
cular  y-ray  spectrum  ”  derived  from  a  light  element  this  effect  is 
shown  by  the  emission  of  two  types  of  electrons.  The  first  corre¬ 
sponds  with  the  rays  which  have  undergone  change  of  wave-length, 
the  others  are  “  resonance  electrons  ”  (cf.  Compton,  A.,  1923,  ii, 
280).  The  diffusion  of  y-rays  is  difficult  of  observation.  As  with 
X-rays,  diffusion  by  quanta  appears  to  be  of  little  importance  in 
the  case  of  y-rays.  The  continuous  base  observed  in  the  spectra 
of  secondary  -radiation  may  be  due  to  the  degradation  of  these 
quanta.  H.  J.  E. 

Absorption  of  X-Rays.  E.  C.  Stoner  and  L.  H.  Martin 
( Proc .  Roy.  Soc.,  1925,  A,  107,  312 — 331). — By  the  use  of  a  balance 
method,  the  absolute  absorption  coefficient  of  aluminium  has  been 
determined  for  the  three  wave-lengths  0*45,  0*631,  and  0*708  A. 
Primarily  comparative  to  aluminium  the  absorption  of  copper, 
palladium,  silver,  and  tin  and  the  relative  absorption  of  uranium 
oxide  have  also  been  investigated  over  a  range  of  0*3  to  0*71  A. 
and  the  results  compared  with  those  of  previous  observers.  The 
measurements  are  discussed  in  relation  to  current  theories  of  X-ray 
absorption,  notably  the  A3  (A=X-ray  wave-length)  and  Z4  laws  and 
the  magnitude  of  the  K  and  L  absorption  discontinuities. 

N.  H.  II. 
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Statistical-mathematical  Inquiry  into  the  Sub-electron. 

H.  Daecke  ( Physikal .  Z.,  1924,  23,  624 — 631). — Mathematical. 
Owing  to  the  failure  of  purely  physical  methods  to  decide  the 
question  as  to  the  existence  of  a  sub-electron,  the  author  has  applied 
a  cyclic  error  method  to  an  examination  of  published  data,  and 
concludes  that  values  of  e  less  than  4-77  X  10“10  are  most  probably 
integral  sub-multiples  of  it.  D.  M.  E. 

Periodic  Structural  Regularities  in  Spectra  as  Related  to 
the  Periodic  Law  of  the  Chemical  Elements.  W.  F.  Meggers 
( Proc .  Nat.  Acad.  Sci.,  1925,  11,  43 — 47). — The  periodicity  of 
structural  regularities  in  spectra  as  related  to  the  periodic  law  of 
the  chemical  elements  is  revealed  in  the  verification  of  the  dis¬ 
placement  law  of  Kossel  and  Sommerfeld  and  the  extension  of 
Rydberg’s  alternation  law.  The  structures  are  in  accord  with  the 
quantum  theory  of  spectral  line  emission  as  developed  by  Bohr  and 
others.  J.  S.  C. 

Magnetic  Atom  Moments  and  Directional  Quantisation. 

W.  Gerlach  ( Physikal .  Z.,  1924,  23,  618 — 620). — An  improved 
apparatus  is  described  for  studying  the  Debye-Sommerfeld  quan¬ 
tisation  in  a  magnetic  field  and  for  determining  the  magnetic 
moment  of  atoms.  For  silver,  the  value  M— 5690  gauss/cm.  was 
obtained.  Gold  and  copper  behaved  similarly  to  silver.  Tin,  lead, 
and  antimony  were  unaffected  by  the  magnetic  field.  In  the  case 
of  nickel,  the  atomic  stream  was  diffused,  and  it  would  appear  that 
the  atom  has  a  magnetic  moment  of  several  magnetons.  D.  M.  E. 

Absorption  Spectra  of  Pyrrole  and  its  Derivatives.  III. 
Influence  of  Amino  and  Carbamido  Groups  on  the  Absorption 
Spectra  of  Pyrrole  Derivatives.  G.  Korschun  and  (Mme.)  C. 
Roll  {Bull.  Soc.  chim.,  1925,  [iv],  37,  130 — 140;  cf,  A.,  1923, 
ii,  107). — The  absorption  spectra  of  the  ethyl  esters  of  the  following 
pyrrolecarboxylic  acids  were  examined  :  1 -amino-2  :  5-dimethyl-, 
l-carbamido-2 : 5-dimethyl-,  1 -amino-2 : 3 : 5-trimethyl-,  1-carbamido- 
2:3:  o-ti'imethyl-pyrrole-4-carboxylic  acids,  1 -amino-2  :  5-dimethyl- 
and  l-carbamido-2  : 5-dimethyl-pyrrole-3  : 4-clicarboxylic  acids.  The 
general  conclusions  reached  are  that  auxochrome  groups  in  the  1- 
position  alter  the  distribution  of  residual  valency  in  the  pyrrole 
nucleus,  and  lose  their  auxochromic  influence.  Methyl  and  carbamido 
groups  in  the  1 -position  cause  displacement  of  the  absorption  spectra 
towards  the  ultra-violet,  whilst  the  amino  group  causes  practically 
no  displacement.  A  decrease  in  the  degree  of  saturation  of  the 
substituent  in  the  1 -position,  for  example  by  the  formation  of  an 
enolic  modification  of  the  carbamido  group  under  the  influence  of 
alkalis,  displaces  the  absorption  towards  the  red,  whilst  an  increase 
in  the  degree  of  saturation,  for  example  by  salt-formation  from 
the  amino  derivatives,  causes  a  displacement  in  the  opposite 
direction.  F.  G.  W. 

Spectrum  of  Chlorophyll  in  the  Living  Leaf.  J.  Wlodek 
{Bull.  Internal.  Acad.  Pol.  Sci.  Lettres ,  1924,  B,  407 — 423). — 
The  displacement  of  the  chlorophyll  spectrum  of  the  living  leaf 
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towards  the  infra-red  region  in  comparison  with  that  of  a  solution 
of  chlorophyll  appears  to  be  attributable  to  the  optical  system  of 
the  tissue  of  the  leaf,  as  also  is  the  effacement  of  the  boundaries  of 
the  absorption  bands.  The  spectrum  of  the  leaf  chlorophyll  is 
probably  a  mixed  spectrum  composed  of  a  common  with  a  reflected 
spectrum  intermixed  with  unabsorbed  light.  The  duality  of  the 
first  absorption  band  of  chlorophyll,  observed  with  both  the  living 
and  the  killed  leaf,  is  explainable  by  assuming  that  the  spectrum 
of  the  chlorophyll  is  not  that  of  a  mixture  of  green  pigments,  but 
is  composed  of  two  distinct  superposed  spectra  of  neo-  and  allo- 
(< a -  and  5-)chlorophylls.  Under  the  influence  of  light,  the  spectra 
of  leaf  chlorophyll  undergo  change ;  the  stripes  of  the  first  absorp¬ 
tion  band  corresponding  with  both  chlorophylls  alter  in  width,  this 
indicating  either  a  change  in  the  relative  amounts  of  the  two 
chlorophylls  or  the  appearance  of  new  spectra  of  unstable  com¬ 
pounds  of  chlorophyll  with  carbon  dioxide.  T.  H.  P. 

Neodymium  Oxide.  E.  L.  Nichols  ( Proc .  Nat.  Acad.  Sci., 
1925,  11,  47 — 52). — The  spectrum  of  the  glowing  oxide  studied 
with  the  spectrophotometer  reveals  ten  or  more  crests  on  the 
brightness  curve  of  the  visible  spectrum  which  are  assumed  to  be 
the  envelopes  of  groups  in  a  much  more  complicated  but  almost 
wholly  submerged  structure.  The  crests  fall  into  two  sets  such  that 
the  frequency  differences  between  neighbours  in  a  given  set  are 
multiples  of  18-5,  the  Tanaka  interval  for  neodymium.  The 
luminescence  of  the  oxide  has  been  investigated  over  the  temper¬ 
ature  range  600 — 100J°.  Comparison  of  the  bulk  and  bead  spectra 
shows  that  the  various  lines  of  neodymium  are  all  parts  of  a  single 
structure.  The  absorption  spectrum  of  neodymium  in  aqueous 
solution  shows  no  obvious  sign  of  identity  with  either  emission 
spectra.  J.  S.  C. 

Theory  of  Band  Spectra.  R.  Mecke  ( Z .  physik,  1924,  28, 
261 — 277). — It  is  shown  that  a  formal  analogy  can  be  drawn 
between  the  representations  of  line  and  band  spectra,  both  com¬ 
prising  three  quantum  numbers.  Further,  there  is  evidence  of  a 
regular  alternation  of  odd  and  even  multiplets  from  element  to 
element  in  the  periods  of  the  periodic  table,  in  band  spectra  as 
well  as  in  ine  spectra.  The  positive  nitrogen  bands  may  be 
regarded  as  the  “  arc  ”  spectrum  of  the  nitrogen  molecule  and 
contain  a  quintet  system.  The  negative  bands,  or  “  spark  ” 
spectrum,  contain  a  doublet  system.  S.  B. 

Isotope  Effect  in  Band  Spectra.  I.  R.  S.  Mulliken 
( Physical  Rev.,  1925,  [ii],  25,  119 — 138;  cf.  A.,  1924,  ii,  3,  294, 
295,  446,  640;  Jevons,  A.,  1915,  ii,  33;  1924,  ii,  640;  Loomis, 
A.,  1921,  ii,  530). — In  a  theoretical  discussion  of  the  isotope  effect 
in  band  spectra  of  diatomic  molecules,  definitions  are  obtained  of 
the  origin  of  a  band-system  and  of  the  origin  of  a  band.  The 
incidence  of  the  vibrational  and  the  rotational  isotope  effects  is 
considered,  and  an  explicit  equation  for  band- heads  is  obtained. 
The  quantum  theory  of  band  spectra  is  supported  by  confirmatory 
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evidence  in  the  case  of  BO,  SiN,  CuH,  CnCl,  CuBr,  and  Cul. 
Applications  of  the  isotope  effect  to  the  study  of  isotopy  and  the 
interpretation  of  band  spectra,  and  its  relation  to  the  positive  ray 
method,  are  examined.  A.  A.  E. 

Application  of  the  Quantum  Theory  of  Band  Spectra  to 
the  First  Negative  Deslandres  Group  of  Carbon.  C.  M. 

Blackburn  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  28 — 34). — A  dis¬ 
cussion  of  the  structure  of  the  lines  studied  by  Lemon  from  the 
point  of  view  of  the  quantum  theory  of  band  spectra.  Owing  to 
the  simplicity  of  the  structure,  the  radiator  of  the  bands  probably 
approximates  very  closely  to  the  dipole  molecule.  The  molecule 
in  question  is  in  simple  rotation  about  a  non-precessing  axis  per¬ 
pendicular  to  the  line  joining  the  nuclei.  The  moments  of  inertia 
of  the  molecule  in  the  vibrationless  state  before  and  after  emission 
are  8-07  X  10“40  and  6*78  X  10~40  g. /cm.2,  respectively.  J.  S.  C. 

Fluorescence  and  its  Applications.  E.  Bayle,  R.  Fabre, 
and  H.  George  (Bull.  Soc.  chirn.,  1925,  [iv],  37,  89 — 115). — A 
self-starting,  gas-filled,  direct  current,  quartz  mercury  arc-lamp  is 
described  (cf.  George,  Revue  d’optique,  1925,  1),  and  photographs 
are  shown  comparing  its  spectrum  with  those  of  the  ordinary 
mercury  arc-lamp  and  a  high-frequency  lamp  (cf.  George,  Compt. 
rend.,  1920,  170,  458).  The  above  direct-current  lamp  gives  the 
highest  output  of  ultra-violet  rays  of  wave-length  around  3650, 
which  is  most  suitable  for  use  with  a  nickel  oxide  screen  (cf .  U.S.  Bur. 
Standards,  Tech.  Papers,  1920,  148).  Various  substances,  chiefly 
in  the  solid  state,  were  submitted  to  the  action  of  the  ultra-violet 
rays  produced  by  the  above  lamp  and  screen.  The  fluorescence 
spectra  were  compared  photometrically,  over  the  range  X=4000 — 
7600,  at  intervals  of  200  A.,  with  rays  of  the  same  wave-length 
obtained  from  white  light,  to  determine  the  distribution  of  luminous 
intensity  in  the  spectrum  under  examination,  and  hence,  using 
Gibson  and  Tyndall’s  coefficients  of  visibility  (U.S.  Bur.  Stan¬ 
dards,  Tech.  Papers,  1923),  to  calculate  the  total  luminous  intensity 
of  the  fluorescence  spectrum.  Solid  sodium  salicylate  gives  a 
violet  fluorescence  the  intensity  of  which,  taken  as  20  units,  forms 
a  convenient  standard  of  comparison.  The  fluorescence  persists 
in  aqueous  solution,  is  perceptible  in  solutions  of  1  :  25,000,  and 
can  be  used  for  the  detection  of  salicylic  acid  in  milk.  Salicylates 
show  stronger  fluorescence  than  m-  and  p-hydroxybenzoates. 
Etherification  of  the  hydroxyl  group  destroys  the  fluorescence, 
and  the  latter  is  much  more  intense  with  the  aryl  than  with  the 
alkyl  salicylates.  Coumarin  and  its  derivatives  show  only  weak 
fluorescence,  with  the  exception  of  £esculin.  Novocaine  hydro¬ 
chloride  shows  a  bluish-violet  fluorescence,  intensity  32,  whilst 
stovaine  and  cocaine  hydrochlorides  remain  dark.  The  colours 
and  intensities  of  the  following  u?oquinoline  derivatives  are  tabul¬ 
ated  :  papaverine,  bluish- white,  6 ;  hydrastine,  greenish -white,  55 ; 
narcotine,  violet,  very  dark ;  narceine,  violet-blue,  7 ;  veratric 
acid,  pale  blue,  5;  opianic  acid,  similar,  10;  potassium  opianate, 
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blue,  5;  hydrastinine  and  cotarnine,  nil;  hydrastine  hydrochloride, 
blue,  36;  hydrastine  salicylate,  greenish -white,  55;  hydrastinine 
hydrochloride,  4 ;  and  cotarnine  hydrochloride,  yellow,  35.  Freshly- 
prepared  hydrastine  sulphate  solution  shows  no  fluorescence,  the 
latter  developing  slowly  in  the  cold,  rapidly  in  the  hot,  and  instan¬ 
taneously  on  the  addition  of  a  few  drops  of  hydrogen  peroxide. 

F.  G.  W. 

Colour  and  Chemical  Constitution.  XIX.  Organic 
Fluorescence.  J.  Morn  (Trans.  Roy.  Soc.  S.  Africa,  1924,  12, 
45 — 50). — All  organic  substances  which  are  known  to  exhibit 
fluorescence  contain  an  aromatic  ring,  although  the  presence  of 
such  a  ring  is  not  essential  to  the  production  of  colour  and  the 
majority  of  aromatic  substances  do  not  fluoresce.  For  the  pro¬ 
duction  of  fluorescence  further  factors  are  required  in  the  nature 
and  arrangement  of  the  groups  attached  to  the  ring,  and  one  of 
the  groups  must  apparently  be  an  auxochrome.  The  arrangement 
of  the  groups  appears  to  be  less  important  than  their  nature,  when 
only  one  aromatic  ring  is  present.  Two  ortho-groups  alone  do  not 
cause  fluorescence;  it  is  apparently  necessary  that,  in  addition  to 
the  auxochrome,  a  second  group  attached  to  the  ring  by  an  atom 
having  a  double  linking  to  another  atom  should  be  present.  The 
fluorescence  of  a-naphthol,  sodium  salicylate,  and  sodium  coumarate 
can  be  explained  in  this  way.  The  non-fluorescence  of  o-nitrophenol 
and  the  fluorescence  of  m-nitrodimethylaniline  present  difficulties, 
and  it  is  possible  that  spatial  differences  come  into  play.  The 
striking  fluorescence  of  the  quinol  derivatives  previously  described 
(A.,  1923,  ii,  108)  and  of  umbelliferone  is  probably  to  be  attributed 
to  the  co-operation  of  two  pairs  of  factors.  Substances  which 
contain  two  aromatic  rings  doubly  linked  exhibit  fluorescence 
without  any  auxochromes  being  present.  The  fluorescence  is  some¬ 
times  shown  only  in  sulphuric  acid  solution,  sometimes  only  in  the 
solid  state.  Since  it  is  impossible  to  assign  a  quinonoid  structure 
to  the  solution  of  xanthene  in  sulphuric  acid  it  is  evident  that 
fluorescence  does  not  depend  on  unsaturation  outside  the  ring,  but 
wholly  on  the  rings  as  such  with  the  presence  of  two  groups  holding 
them  in  a  rigid  position,  i.e.,  on  purely  spatial  factors.  It  is 
suggested  that  fluorescence  is  merely  the  reflexion  of  light  from 
such  rigid  molecules  acting  as  mirrors,  and  that  only  such  molecules 
as  are  devoid  of  rigidity  do  not  fluoresce. 

The  following  data  are  given  for  the  position  of  absorption- bands 
by  transmitted  light  in  solutions  of  the  substances  in  concentrated 
sulphuric  acid  :  xanthene,  A  360  (strong)  and  425  (weak) ;  dihydro¬ 
anthracene,  352  and  400 ;  dihydroacridine,  430  and  408  (narrow) 
and  340  (broad) ;  dihydrophenazine,  398  (broad) ;  phenoxazine, 
417  ;  xanthhydrol,  450  and  470  (weak) ;  anthracene,  330  (broad) ; 
acridine,  355  (narrow) ;  phenazine,  510  and  550  (weak) ;  phenox- 
azonium  salts,  460 ;  anthraquinone,  403  (broad) ;  acridone,  336 
and  358  (both  narrow) ;  phenazine  oxide,  501  and  544 ;  xanthone, 
340  and  405.  The  green  solution  of  anthracene  and  dihydro¬ 
anthracene  has  701,  whilst  the  corresponding  quinhydrone  of 
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dihydrophenazine  probably  has  an  absorption  band  above  760. 
The  quinhydrone  of  phenoxazine  has  a  band  at  537  in  sulphuric 
acid.  R.  B. 

Absorption  of  Fluorescent  Light  by  the  Emitting  Substance. 

T.  Duseberg  ( Physikal .  Z .,  1925,  26,  157 — 166). — A  narrow  beam 
of  light  was  sent  vertically  through  a  rectangular  trough  and  the 
fluorescent  light  which  was  emitted  horizontally  was  examined  in 
a  spectrophotometer  after  passing  through  a  layer  of  the  fluorescent 
solution.  Light  of  wave-length  of  the  maximum  intensity  was 
transmitted  better  than  that  on  either  side  of  it.  The  fluorescent 
light  can  again  excite  fluorescence  in  the  second  solution,  the 
shorter  wave-lengths  being  the  more  active.  This  furnishes  the 
explanation  of  the  fact  that  the  maximum  intensity  of  the  fluo¬ 
rescent  light  is  displaced  towards  longer  wave-lengths  by  passage 
through  a  considerable  layer  or  a  concentrated  solution  of  the 
substance.  E.  B.  L. 

Excitation,  of  Phosphorescence  by  High-frequency  Radi¬ 
ation.  E.  Rupp  (Ann.  Physik ,  1924,  [iv],  75,  369 — 390). — On 
Lenard’s  photoelectric  theory  of  phosphorescence,  a  conductivity 
change  should  accompany  the  excitation  of  a  phosphorescent  body. 
In  the  present  paper,  the  conductivity  changes  in  zinc  sulphide 
induced  by  excitation  by  A -rays  and  y-rays  are  described,  and  are 
correlated  with  the  light  emission  from  the  sulphide.  The  problem 
is  discussed  whether  such  high-frequency  radiations  excite  the 
“  phosphor  ”  by  direct  photoelectric  action,  or  indirectly  by  the 
secondary  action  of  high-velocity  electrons  ejected  from  the  body 
of  the  material.  S.  B. 

Effect  of  Heat  Treatment  upon  the  Cathode  Luminescence 
of  Fluorite.  F.  G.  Wick  and  J.  M.  Gleason  ( J .  Opt.  Soc.  Amer., 
1924,  9,  639 — 648). — The  effect  of  preliminary  heating  on  the  rate 
of  decrease  of  the  intensity  of  the  luminescence  from  fluorite  has 
been  examined;  when  excited  by  continuous  bombardment  by 
cathode  rays.  Heating  at  600°  increased  the  duration  of  phos¬ 
phorescence  and  decreased  the  rate  of  its  decay.  Fluorite  sub¬ 
jected  to  surface  fusion,  however,  had  a  shortened  period  of  phos¬ 
phorescence.  S.  B. 

Critical  Potential  of  Methane  and  its  Absorption  in  the 
Ultra-violet.  G.  Glocker  ( Proc .  Nat.  Acad.  Sci.,  1925,  11, 
74 — 77 ;  cf.  A.,  1924,  ii,  374). — No  part  of  the  maximum  in  the 
current  potential  curve  obtained  in  three-  or  four-electrode  tubes 
filled  with  methane  can  be  due  to  a  resonance  potential.  Absorp¬ 
tion  measurements  fail  to  detect  any  absorption  in  the  required 
region  (for  5  volts,  2400  A.)  and  further  proof  is  afforded  by  Lenard 
photoelectric  experiments.  The  various  theoretical  possibilities  are 
discussed.  J.  S.  C. 

Exact  Magnitude  of  the  Electric  Moment  of  Dipolar  Mole¬ 
cules,  and  the  Chemical  Significance  of  Orientation  Polaris¬ 
ation.  L.  Ebert  ( Z .  physikal.  Chem.,  1925,  114,  430 — 440). — 
The  uncertainty  in  the  value  of  the  electric  moment,  y,  is  discussed. 
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Different  values  are  obtained  for  y  by  applying  the  classical  gas 
theory  and  the  quantum  theory,  respectively,  to  molecular  rotation. 
For  diatomic  molecules,  n quantum : =■ about  0*5  m class-  The  values  calcu¬ 
lated  from  Gans’  orientation-polarisation  theory  by  Smyth  (cf.  A., 
1924,  ii,  810)  are  uncertain  on  account  of  the  incompleteness  of 
the  polarisation  balance.  The  question  of  the  deformation  of  atoms 
and  ions  is  discussed.  The  different  deformabilities  of  the  halogens 
are  clearly  reflected  in  the  values  of  P0-{-PA  for  their  compounds, 
which  in  general  diminish  in  the  series  Cl  — >  Br  — >  I. 

It  is  assumed  that  a  central  atom  surrounded  by  similar  atoms 
forms  an  electrically  symmetrical  complex,  if  co-ordination-satur¬ 
ation  is  attained.  If  saturation  is  not  reached,  then  Pn-{-PA,  or 
the  moment,  decreases  with  the  approach  of  that  symmetry  which 
corresponds  with  the  maximal  co-ordination  number.  The  dipolar 
character  of  a  molecule  is  to  be  regarded  as  an  indication  of  an 
association  tendency.  L.  L.  B. 

Dielectric  Constants  of  Liquid  Mixtures.  M.  Grutzmacher 
( Z .  Physik,  1924,  28,  342 — 354). — The  dielectric  constants  of 
chloroform,  carbon  tetrachloride,  carbon  disulphide,  toluene,  benz¬ 
ene,  and  of  binary  mixtures  of  these,  have  been  measured.  The 
constants  for  the  mixtures  cannot  be  calculated  satisfactorily  by 
any  formula  so  far  proposed.  S.  B. 

Method  of  Measuring  the  Dielectric  Constants  of  Liquids. 

L.  A.  Sayce  and  H.  V.  A.  Briscoe  ( J .  Chem.  Soc.,  1925,  127, 
315 — 322). — The  apparatus  consists  of  a  container  shaped  like  an 
elongated  Dewar  flask,  in  which  the  liquid  fills  the  annular  space, 
the  inner  walls  being  silvered  so  as  to  form  the  plates  of  a  condenser. 
For  the  measurement  of  the  capacity  a  variable  condenser  (C3)  is 
connected  in  parallel  with  an  inductance  (L3).  To  this  circuit  is 
loosely  coupled  an  oscillatory  circuit  (LjCg)  in  which  oscillatory 
currents  are  maintained  by  means  of  a  triode  valve.  Resonance 
between  the  two  circuits  is  then  indicated  by  a  sudden  drop  in  the 
anode  current  of  the  triode  circuit.  The  dielectric  container  of 
unknown  capacity  (G4)  is  then  coupled  in  parallel  with  Cz,  and  the 
reduction  that  has  to  be  made  in  Cz  in  order  to  restore  resonance 
is  a  measure  of  the  capacity  of  (74.  Details  are  given  of  the  con¬ 
struction  of  a  suitable  wide-range  condenser  capable  of  very  accurate 
adjustment.  The  method  is  tested  for  benzene,  for  which  the 
dielectric  constant  is  2-2389  at  25°,  using  a  frequency  of  65  X  103 
cycles  per  sec.  W.  H.-R. 

Dielectric  Constant  of  Water  in  [the  presence  of]  Strong 
Electrolytes.  H.  Zahn  ( Z .  Physik,  1925,  31,  362 — 372). — By  a 
development  of  the  work  of  Schaefer  the  difference  in  e  between 
two  different  electrolytes  of  the  same  conductivity  can  be  measured 
by  measuring  the  change  of  intensity  of  a  field  in  passing  through 
a  cylinder  of  the  dielectric.  It  is  claimed  confidently  that  the 
dielectric  constant  of  water  in  a  saturated  lithium  chloride  solution 
is  smaller  than  that  in  a  dilute  sodium  chloride  solution  of  the 
same  conductivity.  Exact  numerical  values  are  not  yet  possible ; 
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€  is  certainly  <57,  probably  <42,  and  may  even  be  considerably 
less.  R.  A.  M. 

Magneto-chemical  Phenomena.  A.  Schukarew  (Z.  physikal. 
Chem.,  1925,  114,  500;  cf.  this  vol.,  ii,  47).— Further  observ¬ 
ations  on  the  magneto  effect  are  recorded.  L.  L.  B. 

Effect  of  Pressure  on  Refractive  Index  of  Organic  Liquids. 

I.  Eisele  (Ann.  Physik,  1925,  [iv],  76,  396 — 402). — Two  hollow 
prisms  were  employed,  in  one  of  which  the  liquid  was  submitted 
to  pressure.  Monochromatic  light  traversing  the  prisms  was 
examined  by  an  interferometer  and  the  shift  in  the  bands  on 
increasing  the  pressure  was  measured.  The  relationship  found  does 
not  agree  with  any  formula  connecting  refractive  index  and  com¬ 
pressibility,  but  the  results  lie  between  the  values  calculated  from 
the  Beer  and  Lorentz  formulas.  E.  B.  L. 

Rotation  Dispersion.  II.  J.  Lifschitz  (Z.  physikal.  Chem., 
1925,  114,  485 — 499  ;  cf.  A.,  1923,  ii,  525). — A  further  investigation 
of  the  relation  between  rotation  dispersion,  light  absorption,  and 
stereo -constitutive  structure.  A  series  of  metallic  complexes  of 
active  ^-alanine,  £-propylenediamine,  and  Z- aspartic  acid  has  been 
studied  polarimetrically,  and  the  effect  of  different  modes  of  linking 
on  the  rotatory  power  is  discussed.  It  is  shown  that  homopolar 
and  heteropolar  principal  valencies  have  characteristically  different 
optical  effects,  and  that  secondary  valencies  are  different  from 
both.  For  internal  complex  salts  (characterised  by  containing  a 
metal  atom  connected  by  both  primary  and  secondary  valencies) 
there  are  special  rules.  It  is  concluded  that  primary  and  secondary 
valencies  are  not  optically  similar  in  character,  and  that  Werner’s 
evidence  as  to  their  identity  is  unacceptable.  By  isolation  of  the 
partial  antipodes  of  the  d-alanine  complex  of  cobalt,  direct  evidence 
seems  to  be  given  of  a  relative  asymmetric  synthesis  by  formation 
of  cleavable  metal  complexes  from  inactive  metallic  salts  and  active 
co-ordinated  molecules,  and  at  the  same  time  a  new  method  seems 
to  be  found  for  the  preparation  of  active  internal  complex  salts. 
It  is  pointed  out  that  the  investigation  of  rotation  dispersion 
represents  a  crucial  method  for  the  exploration  of  stereo-constitutive 
questions.  L.  L.  B. 

Rotatory  Dispersion  of  certain  Normal  Alkyl  Hexahydro- 
mandelates.  C.  E.  Wood  and  M.  A.  Comley  (J.  Chem.  Soc.,  1924, 
125,  2630—2646). — To  determine  the  effect  on  rotatory  dispersion  of 
the  substitution  of  the  cyclohexyl  group  for  the  methyl  group  of 
lactic  acid  (cf.  T.,  1923,  123,  600)  the  optical  rotations  of  the  nine 
esters,  from  methyl  to  n-nonyl,  of  hexahydromandelic  acid  have 
been  studied  over  as  wide  a  temperature  range  as  possible.  All 
the  esters  exhibit  complex  rotatory  dispersion  which,  in  the  higher 
members,  approaches  the  condition  for  anomaly.  The  esters  in 
general  retain  the  sign  of  rotation  of  the  acid  from  which  they  are 
derived.  Molecular  dispersion  is  shown  to  be  chiefly  dependent 
on  the  groups  immediately  surrounding  the  asymmetric  centre, 
temperature  and  lengthening  of  the  chain  producing  only  secondary 
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effects.  The  molecular  dispersion  of  the  lactates  is  not  very 
different  from  that  of  the  hexahydromandelates.  Large  differences, 
however,  are  observable  in  the  molecular  rotation.  The  temperature 
coefficient  of  the  latter  is  negative  for  the  hexahydromandelates 
and  positive  for  the  lactates,  and  the  numerical  value  of  the  first 
is  decidedly  greater  than  that  of  the  second.  In  general,  the 
molecular  rotation  appears  to  decrease  to  an  approximately  con¬ 
stant  value  on  ascending  the  series,  irregularities  being  observed  in 
the  w-butyl  and  n- octyl  esters.  Experimental  details  of  the  pre¬ 
paration  and  resolution  of  hexahydromandelic  acid  and  of  the 
preparation  of  the  different  esters  have  been  given.  M.  S.  B. 

Rotatory  Dispersive  Power  of  Organic  Compounds.  XIII. 
Significance  of  Simple  Rotatory  Dispersion.  Rotatory 
Dispersion  of  Camphor quinone  and  of  Sucrose.  T.  M.  Lowry 
and  E.  M.  Richards  ( J .  Chem.  Soc.,  1924,  125,  2511 — 2524). — In 
view  of  recent  criticism,  the  utility  of  the  simple  dispersion  formula 
a— &/(X2 — X02)  (T.,  1913,  103,  1067;  Lowry  and  Dickson,  A., 
1914,  ii,  786)  has  been  explained.  The  graphical  and  numerical 
methods  of  testing  it  have  been  described,  and  the  casual  and 
systematic  errors  and  limits  of  application  discussed.  A  complex 
dispersion  may  appear  to  be  simple  if  the  partial  rotations  are  all 
controlled  by  identical  or  closely  similar  dispersion  constants.  A 
new  method  has  been  described  for  distinguishing  between  simple 
and  complex  rotatory  dispersion,  depending  on  Drude’s  postulate 
that  the  wave-lengths  of  his  dispersion  equations  coincide  with  the 
wave-lengths  of  maximum  absorption  of  light.  The  genuine  hyper¬ 
bolic  curve  of  the  simple  dispersion  formula  can  be  distinguished 
from  the  false  hyperbola  of  the  complex  dispersion,  controlled  by 
two  natural  frequencies,  because  the  latter,  in  the  region  of  longer 
wave-lengths,  will  be  directed  towards  an  imaginary  asymptote 
lying  between  the  real  asymptotes  of  the  component  partial 
rotations,  whilst  the  former  will  have  as  its  asymptote  the  central 
line  of  a  real  absorption  band.  The  method  is  limited  to  equations 
in  which  the  value  of  the  dispersion  constant  is  not  less  than  about 
X02= 0-055  by  the  difficulty  of  making  exact  measurements  of 
selective  absorption  beyond  a =2327  A.  Measurements  have  been 
made  of  the  rotatory  dispersion  of  camphorquinone  and  sucrose, 
and  the  results  discussed  from  the  point  of  view  of  the  new  method 
of  testing.  M.  S.  B. 

Diffusion  of  Light  in  Fluids.  Y.  Rocard  ( Compt .  rend., 
1925,  180,  52 — 53). — In  the  preparation  of  optically  pure  liquids 
by  filtration,  the  size  of  the  filter-pores  is  of  little  importance,  but 
the  filtration  must  be  very  slow.  If  a  parallel  beam  of  light 
traverses  a  liquid  in  the  direction  Ox,  and  is  observed  from  a  distant 
point  on  Oy,  depolarisation  (p)  is  defined  as  the  ratio  of  the  intensity 
of  the  light  vibrating  along  Ox  to  that  vibrating  along  Oz.  For 
optically  pure  water,  p = 0 - 1 1  for  green  fight,  and  for  freshly- 
prepared  water  the  value  of  p  is  little  affected  by  wave-length.  A 
slight  fluorescence  is  produced  owing  to  gradual  solution  of  the 
glass  of  the  containing  vessel,  as  a  result  of  which  p  may  rise  to 
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0*18  in  violet  light.  For  benzonitrile  p=065  for  red  light,  whilst 
for  nitrobenzene  p=0-68,  0-67,  0*68,  and  0-74  for  red,  yellow, 
green,  and  blue  light,  respectively.  Theoretical  reasoning  shows 
that  p  should  be  little  affected  by  a  high  magnetic  field  in  agree¬ 
ment  with  the  results  of  Martin  (this  vol.,  ii,  90).  W.  H.-R. 

Electrical  Double  Refraction  of  Gases.  N.  Lyon  (Z.  Physik, 
1924,  28,  287 — 298). — According  to  the  Born  dipole  theory,  the 
Kerr  constant  of  a  gas  should  increase  more  rapidly  than  its  density 
at  high  pressures.  The  electrical  double  refraction  of  carbon 
dioxide  has  accordingly  been  measured  in  the  pressure  interval 
10 — 50  atm.  using  a  potential  difference  of  30,000  volts,  but  the 
double  refraction  was  found  to  be  closely  proportional  to  the  density 
of  the  gas  throughout  the  range.  S.  B. 

Pyrrole  and  Melanins.  Spectrophotometric  Studies.  G. 

Gallerani  (Arch.  ital.  Biol.,  1924,  72,  189 — 207;  from  Client. 
Zentr.,  1924,  ii,  2168). — Studies  on  the  absorption  spectra  of  pyrrole 
and  of  melanins  and  on  the  effect  of  chemical  changes  on  these 
spectra  confirm  the  relationship  between  these  substances.  The 
absorption  curve  of  ozonised  pyrrole  resembles  that  of  oxy haemo¬ 
globin.  Pyrrole-black  obtained  by  oxidation  in  the  presence  of 
adrenaline  is  similar  to  the  melanins.  After  injection  of  pyrrole 
or  of  2  :  5-dimethylpyrrole,  the  urine  of  dogs  shows  the  melanin 
curve.  Pyrrole-black  is  regarded  as  an  intermediate  stage  between 
pyrrole  and  the  melanins.  G.  W.  R. 

Quantum  Theory  and  Molecule  Formation.  M.  Born  and 
J.  Franck  (Z.  Physik,  1925,  31,  411 — 429). — Triple  collisions  are 
required  for  a  quantum  mechanism  of  additive  reactions,  but  not 
for  reactions  involving  displacement  or  adsorption.  This  fact 
throws  light  on  the  phenomena  of  catalysis  and  particularly  on 
surface  effects.  The  impact  of  a  quantum  of  light  and  two  atoms 
may  be  regarded  as  a  triple  collision.  The  formation  of  molecules 
is  considered  in  detail,  first  from  the  point  of  view  of  classical 
mechanics  and,  secondly,  from  that  of  the  quantum  theory.  The 
conception  of  a  “  quasi-molecule  ”  is  introduced.  Two  atoms 
behave  as  a  loosely  bound  unit  for  a  finite  period  after  collision 
without  either  rotations  or  vibrations  becoming  quantised,  the 
entity  having  a  life-period  of  10~12  to  10“13  sec.  The  evidence  for 
the  real  existence  of  such  molecules  is  discussed  theoretically  and 
various  optical  phenomena  are  quoted  in  support. 

The  conception  of  quasi-molecules  leads  in  the  extreme  case  to 
a  condition  whereby  an  equilibrium  between  attractions  and 
repulsions  follows  from  classical  mechanics.  No  alternative  quan¬ 
tum  state  could  exist,  so  that  any  disturbance  would  disrupt  the 
quasi-molecule,  which  must  therefore  be  regarded  as  labile  from 
the  point  of  view  of  quantum  mechanics.  A  quantum -theory 
criterion  of  stability  will  therefore  require  that  a  stable  molecule 
shall  show  a  neighbouring  energy  state  greater  than  the  initial 
state  by  at  least  one  quantum  number. 

The  idea  of  chemical  affinity  is  thus  meaningless  unless  the 
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criterion  of  energy  levels  is  fulfilled.  From  these  considerations 
the  notion  of  a  true  molecule  gains  in  precision.  R.  A.  M. 

Valency  of  Boron.  R.  C.  Ray  (J.  Indian  Chem.  Soc.,  1925, 
1,  133 — 139). — From  its  position  in  the  periodic  classification,  boron 
should  possess  a  positive  valency  of  three  and  a  negative  valency 
of  five,  the  latter  being  apparent  in  the  case  of  its  hydrides  and  their 
related  compounds.  The  stability  of  the  complex  7  BIB  -  has 
previously  been  shown  (T.,  1922,  121,  1088)  and  to  the  hydrides 
of  boron  the  following  formulae  may,  therefore,  be  assigned  : 

b2h6,  h3b:bh3;  b4h10,  h3b:bh2-bii2:bh3  ; 
b5h9,  h3b:bh:bh:bh:bh3;  b6h10,  h3b:bh:bh:bh:bh:bh3; 
b10h14,  h3b:bh:bh:bh:bh:bh:bh:bh:bh:bh3. 

The  borohydrate,  H4B2(OH)2,  and  the  halogen  derivatives,  B2H5X 
and  B2H4X2,  w'ould  be  represented  by  H2B(OH)!BH2(OH), 
H3B!BH2X,  and  XH2BIBH2X,  respectively.  The  possibility  of 
boron  functioning  as  a  quinquevalent  element  on  the  Lewis- 
Langmuir  theory  has  been  discussed  (Boeseken,  A.,  1923,  ii,  406) ; 
on  Bohr’s  theory,  the  boron  atom  consists  of  the  helium  structure 
of  two  electrons  revolving  in  one-quantum  orbits  and  three  electrons 
in  two-quantum  orbits.  These  three  electrons  can  each  share  the 
outer  ring  of  three  halogen  atoms,  thus  completing  their  octets,  or 
five  additional  electrons  can  gather  round  the  boron  atom  to 
complete  its  octet.  The  non-existence  of  BH5  has  been  explained 
by  Rankine  (A.,  1922,  ii,  635).  Further  examples  of  quinquevalent 
boron  are  cited  from  the  literature.  J.  W.  B. 

Valency  Problem  of  Sulphur.  VIII.  H.  Lecher. — (See 
i,  390.) 

Electronic  Theory  of  Valency  and  the  Electrolytic  Oxidation 
of  Formaldehyde.  C.  del  Fresno  {Anal.  Fis.  Quim.,  1924,  22, 
545 — 550;  cf.  A.,  1924,  i,  612). — The  electrolytic  oxidation  of 
formaldehyde  is  further  discussed  and  a  scheme  is  suggested  in 
accordance  with  the  Langmuir  theory  of  atomic  structure. 

G.  W.  R. 

Complexity  of  the  Solid  State.  I.  Behaviour  of  Pure 
Sulphur  Trioxide.  I.  A.  Smits  and  P.  Schoenmaker  (J. 
Chem.  Soc.,  1924,  125,  2554 — 2573). — The  irregular  behaviour  of 
sulphur  trioxide  with  regard  to  melting  point  and  vapour  pressure 
indicates  a  remarkable  complexity.  This  has  been  studied  by 
examination  of  the  intensively  dried  ice-form,  obtained  by  dis¬ 
tillation  and  drying  over  phosphorus  pentoxide  so  that  the  velocity 
of  inner  transformation  becomes  very  small.  After  keeping  for 
56  hrs.  at  18°,  the  vapour  pressure  at  0°  had  diminished  by  71-4  mm., 
and  by  distillation  the  vapour  pressure  could  be  changed  con¬ 
tinuously  from  an  initial  value  of  207  mm.  to  a  final  value  of  22  mm. 
at  0°.  As  the  vapour  pressure  diminished  the  initial  melting  point 
first  rose  and  then  fell.  All  these  different  solid  phases  belong  to 
the  ice-form,  since  they  give  melting  ranges  falling  on  the  con¬ 
tinuous  three-phase  line  corresponding  with  the  equilibrium,  solid- 
liquid-vapour,  for  a  dissociable  compound.  This  can  be  explained 
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on  the  theory  of  allotropy  by  assuming  that  the  system,  sulphur 
trioxide,  is  composed  of  at  least  two  different  kinds  of  molecules, 
a  and  @,  which  not  only  change  each  into  the  other,  but  also  form  a 
dissociable  compound  aj3.  After  intensive  drying,  equilibrium  is 
reached  only  slowly.  When  behaving  as  a  unary  system,  the  ice- 
form  of  sulphur  trioxide  is  a  little  richer  in  the  more  volatile  pseudo¬ 
component  than  the  dissociable  compound.  A  second  metastable 
form,  the  low-melting  asbestos  form,  and  the  stable  or  high-melting 
asbestos  form  have  also  been  investigated  and  show  similar 
phenomena.  M.  S.  B. 

Composition  of  Simple  Substances  as  Revealed  by  Intensive 

Drying.  A.  Smits  (Chem.  Weekblad,  1924,  21,  594 — 600;  cf.  B., 
1924,  855). — The  vapour  pressure  of  the  high-melting  form  of 
sulphur  trioxide,  m.  p.  ±60°,  has  been  determined,  after  intensive 
drying  and  partial  distillation,  at  50°.  The  vapour  pressures  were 
59*1  cm.  mercury  before  distillation,  3-7  cm.  one  hour  after  dis¬ 
tilling  off  part  of  the  material,  29-1  cm.  43  hrs.  after  distillation, 
and  49-4  cm.  761  hrs.  after  distillation.  These  results  are  compared 
with  those  obtained  with  mixtures  of  chlorine  and  bromine  at 
—80°,  and  are  held  to  indicate  that  this  form  of  sulphur  trioxide 
is  a  mixture  of  two  different  modifications  and  of  a  compound  of 
the  two.  S.  I.  L. 

Complexity  of  the  Solid  State.  II.  Behaviour  of  Phos¬ 
phorus  Pentoxide.  I.  A.  Smits  and  A.  J.  Rutgers  (-/.  Chem. 
Soc.,  1924,  125,  2573 — 2579). — Determinations  have  been  made  of 
the  vapour  pressure  of  the  crystalline  sublimate  of  intensively 
dried  phosphorus  pentoxide.  This  was  shown  to  vary  with  the 
velocity  of  distillation.  Above  400°,  the  very  volatile  metastable 
forms  are  transformed  into  a  more  stable  modification,  and  the 
vapour  pressure  falls  continuously  to  0-02  cm.  of  mercury,  but,  as 
before,  the  values  depend  on  the  previous  history.  According  to 
the  old  views  on  phase  equilibria,  the  stable  modification  should 
melt  at  a  higher  vapour  pressure  than  the  highest  exhibited  by  the 
metastable  form.  On  the  contrary,  however,  it  shows  an  initial 
melting  point  with  a  much  lower  vapour  pressure,  namely,  059  atm. 
at  563°,  whilst  the  metastable  modification  gives  about  2  atm.  at 
370°.  It  also  melts  over  a  large  temperature  range.  In  this 
respect,  phosphorus  pentoxide  resembles  sulphur  trioxide  (cf.  pre¬ 
ceding  abstracts) .  The  crystalline  state  evidently  consists  of  mixed 
crystals  built  up  from  molecules  of  different  kinds,  and  the  pure 
substance  behaves  as  a  unary  system  only  when  inner  equilibrium 
is  established.  M.  S.  B. 

Systematic  Doctrine  of  Affinity.  XXX.  Heats  of  Form¬ 
ation  of  Intermetallic  Compounds.  VI.  Tin  Alloys.  W. 

Biltz  and  W.  Holverscheit  ( Z .  anorg.  Chem.,  1924,  140,  261 — 
276). — The  heats  of  formation  of  alloys  of  tin  with  calcium, 
magnesium,  and  sodium  were  measured  by  the  method  previously 
described  (cf.  A.,  1924,  ii,  482),  a  solvent  of  ferric  chloride  in 
hydrochloric  acid  being  used.  The  results,  in  Cal.  per  g.-mol., 
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together  with  the  densities  of  the  alloys  at  25°,  were  :  CaSn3,  43 
(d  5-989);  Mg2Sn,  49  (d  3-625);  NaSn2,  15  ( d  4-725);  NaSn,  11 
(d  3-990) ;  Na4Sn3,  36  ( d  3-570) ;  Na2Sn,  12  ( d  3-111) ;  Na4Sn,  21 
( d  2-315).  The  alloy  with  the  highest  heat  of  formation  (Mg2Sn)  is 
the  only  one  of  the  above  which  is  formed  from  its  components 
with  an  increase  in  volume ;  the  sodium  alloys  are  formed  with  a 
percentage  contraction  which  increases  with  increasing  sodium 
content.  The  curve  of  the  heats  of  formation  of  the  sodium  alloys 
against  the  valency  numbers  exhibits  a  change  in  gradient  (cf. 
ibid.) ;  this  supports  the  complex  theory  of  intermetallic  com¬ 
pounds.  S.  K.  T. 

Theoretical  Stoicheiometry  of  the  Intermolecular  Forces 
and  the  Space  Occupied  by  the  Molecules  of  Organic  Com¬ 
pounds.  I — II.  E.  Wohlisch  ( Physikal .  Z.,  1925,  26,  170 — 176, 
177 — 184). — A  study  of  the  molecular  volumes  of  isomerides  and 
the  diameters  of  the  molecules  as  calculated  by  several  different 
methods.  The  volumes  of  the  molecule  calculated  from  van  der 
Waals’  equation  and  from  the  viscosity  of  the  vapour  show  a 
dependence  on  constitution,  as  also  do  the  values  for  the  volume  at 
the  critical  temperature  and  the  b.  p.  in  certain  cases;  values 
obtained  from  the  molecular  refraction  and  the  surface  tension  and 
heat  of  vaporisation  were  useless  for  the  purpose.  Rise  in  b.  p. 
accompanies  diminution  in  the  space  between  the  molecules,  even 
when  an  increase  in  the  total  molecular  volume  produces  a  rise  in 
b.  p.  Acids  have  larger  volumes  than  the  isomeric  esters  and 
smaller  spaces  between;  similarly,  the  molecules  of  the  alcohols 
are  larger  than  those  of  the  isomeric  ethers ;  branched  hydro¬ 
carbons  have  smaller  volumes  than  simple  chains ;  addition  of 
chlorine  to  a  carbon  atom  reduces  the  volume  of  the  molecule. 

E.  B.  L. 

X-Ray  Investigation  of  the  Lower  Members  of  the  Fatty 
Acid  Series.  R.  E.  Gibbs  {J.  Chem.  Soc.,  1924, 125,  2622—2625). 
— X-Ray  measurements  of  the  dv  dz,  d3,  and  also  d4  spacings  have 
been  extended  to  the  lowest  members  of  the  fatty  acid  series  (cf. 
Muller,  T.,  1923,  123,  2043;  Piper  and  Grindley,  A.,  1923,  i,  1056). 
For  the  higher  members,  dx  varies  directly  with  the  number  of 
carbon  atoms  and  is  evidently  related  to  the  length  of  the  chain. 
At  hexoic  acid  deviations  from  the  linear  law  appear  and  increase 
gradually  down  to  propionic  acid.  An  abrupt  change  occurs  at 
acetic  acid.  This  corresponds  with  the  change  observed  in  the 
freezing  points  (Massol,  A.,  1896,  i,  408).  The  side  spacings  for 
the  even  acids,  d2,  d3,  and  d4,  change  only  to  a  small  extent,  but 
the  odd  acids  show  less  regularity.  The  results  are  discussed  from 
the  point  of  view  of  the  three  possible  types  of  chain  suggested  by 
Muller  and  Shearer  (T.,  1923,  123,  3156).  Mention  is  made  of 
further  work  -which  demonstrates  the  true  crystalline  nature  of 
stearic  acid.  M.  S.  B. 

Compton  Effect  with  no  Box  Around  the  Tube.  P.  A.  Ross 
and  D.  L.  Webster  ( Proc .  Nat.  Acad.  Sci.,  1925,  H,  56—61 ; 
cf.  following  abstract). — Observations  of  the  spectra  of  scattered 


ii.  270 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


.X-rays,  the  scattering  occurring  in  a  compartment  large  enough 
to  make  the  inverse  square  law  alone  suppress  the  scattered  rays 
from  light  elements  beyond  detection,  fail  to  detect  the  peak  reported 
by  Duane.  The  position  of  the  Compton  line  agrees  with  the 
computed  position  within  the  limits  of  experimental  error.  The 
photographs  with  aluminium  as  scatterer  are  better  defined  than 
those  obtained  with  sulphur.  The  present  status  of  the  tertiary- 
ray  hypothesis  is  reviewed.  J.  S.  C. 

Compton  Effect  :  its  Relation  to  Duane's  Box  Effect.  P.  A. 

Ross  and  D.  L.  Webster  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  61 — 64; 
cf.  Duane  and  collaborators,  ibid.,  1924,  10,  374 — 379). — Evidence 
is  reviewed  definitely  contrary  to  Duane’s  box-effect  theory  as 
an  explanation  of  the  Compton  peaks,  and  leaves  Compton’s 
theory  of  the  scattering  of  quanta  by  single  electrons  as  the  only 
hypothesis  yet  advanced  capable  of  explaining  their  existence. 

J.  S.  C. 

Rontgenographic  Measurement  of  Absolute  Dimensions 
of  a  Single  Crystal  in  Bodies  of  Fine  Crystalline  Structure. 

N.  Seljakow  (Z..  Physik,  1925,  31,  439—444). — Mathematical. 
An  expression  is  deduced  similar  in  form  to  one  published  without 
proof  by  Scherrer.  The  results  given  by  the  expressions  differ  by 
about  2%  only.  R.  A.  M. 

Rontgen  -Spectroscopic  Determination  of  the  Proportion 
by  Weight  of  an  Element  in  Mixtures  and  Compounds.  R. 

Glocker  and  W.  Fkohnmayer  {Ann.  Physik,  1925,  [iv],  76,  369 — 
395). — A  photograph  of  the  absorption  spectrum  of  the  material 
for  X-rays  is  obtained  and  the  ratio  of  the  density  at  the  edge  of  the 
band  to  the  density  just  outside  it  measured.  Crystals,  powders, 
solutions,  sheets,  etc.  can  be  used.  The  method  is  particularly 
applicable  when  an  element  of  high  atomic  weight  has  to  be  deter¬ 
mined  in  the  presence  of  elements  of  low  atomic  weight ;  also  when 
only  a  small  quantity  of  the  material  is  available  or  when  ordinary 
analytical  methods  are  tedious.  The  degree  of  accuracy  is  about 
±  5%  of  the  correct  weighty  Thus,  barium  in  a  glass  gave  5-45% 
as  against  5-8%  by  chemical'analysis ;  the  exposure  necessary  was 
90  mins.,  using  a  water-cooled  Coolidge  tube  fed  with  5  milliamps. 
at  55,000  volts.  E.  B.  L. 

Orientation  of  Ammonium  Iodide  by  Muscovite  Mica.  L. 

Royer  {Compt.  rend.,  1925, 180,448 — 450;  cf.  this  vol.,  ii,  110). — 
The  orientation  of  ammonium  iodide  on  the  two  surfaces  of  a  cleaved 
crystal  of  muscovite  mica  has  been  investigated.  Each  of  the  two 
planes  separated  by  cleavage  gives  rise  to  one  or  the  other  of  two 
possible  orientations.  The  layers  of  molecules  are  individually 
deprived  of  a  plane  of  symmetry  but  are  symmetrical  one  to  the 
other  by  reference  to  the  plane  (010).  The  addition  of  ammonium 
iodide  permits  of  the  exact  determination  of  the  lattice  structure 
of  mica  and  of  the  molecular  magnitudes  of  its  mesh.  J.  S.  C. 
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Molecular  Symmetry  in  Crystal  Structure.  J.  H.  Smith 

( Nature ,  1925,  115,  334 — 335). — Sodium  and  potassium  chlorate, 
bromate,  and  iodate  exhibit  structural  relations  similar  t9  those 
known  to  exist  among  the  alkali  polyhalides,  and  falling  into  two 
groups,  the  caesium  chloride  and  the  sodium  chloride  group,  respec¬ 
tively.  Sodium  chlorate  and  bromate  and  potassium  chlorate 
belong  to  the  latter,  potassium  bromate  and  iodate,  and  probably 
sodium  iodate,  to  the  former.  The  half-molecule  parallelepipedon 
of  potassium  chlorate  has  edges  3-56,  3*69,  3-69  A.  Potassium 
bromate  is  ditrigonal  pyramidal  (pseudocubic),  with  edge  of  one 
molecule  pseudocube  4-46  A.  The  edges  of  the  one  molecule 
parallelepipedon  of  monoclinic  (pseudocubic)  potassium  iodate 
are  4-57,  4-50,  4*50  A.  It  is  inferred  that  the  complex  radicals  act 
as  single  units  and  the  molecule  behaves  as  an  electric  doublet. 
Since  the  symmetry  is  independent  of  the  constituent  atoms  in  the 
radical,  it  is  probable  that  the  crystal-forming  forces  are  electro¬ 
static  attractions  independent  of  any  structural  axes  the  radicals 
may  possess.  A.  A.  E. 

Relationship  between  the  Fine  Structures  of  the  Two 
Crystalline  Forms  of  Carbon  and  Zinc  Sulphide.  J.  Becken- 
kamp  (Z.  anorg.  Chem.,  1924,  140,  277 — 291). — A  comparison  of  the 
crystal  forms  of  diamond  and  zinc  blende  and  of  graphite  and 
wurtzite,  based  on  the  considerations  previously  put  forward  by 
the  author  (cf.  this  vol.,  ii,  90),  supports  Bragg’s  atomic  arrangement 
for  graphite.  The  observed  axial  ratios  of  the  molecule  are  in 
agreement  with  both  the  Bragg  and  the  Debyc-Scherrer  structures. 
It  is  shown  that  diamond  and  zinc  blende  must  be  considered  chain 
compounds,  whereas  graphite  represents  a  typical  ring  compound; 
the  structures  of  these  molecules  are  described  in  detail.  S.  K.  T. 

Symmetry  between  Growth  and  Diminution  in  Size  of 
Crystals.  G.  Friedel  ( Compt .  rend .,  179,  1924,  796 — 799). — A 
cylindrical  cavity,  2  mm.  in  diameter  and  5  mm.  deep,  ending  in  a 
roughly  hemispherical  surface  was  made  in  a  crystal  of  alum.  The 
whole  crystal,  including  the  sides  but  not  the  bottom  of  the  cavity, 
was  then  varnished,  and  an  alum  solution,  not  quite  saturated, 
allowed  to  flow  through  the  cavity.  Subsequent  examination 
showed  octahedral,  cubic,  and  dodecahedral  facets  arranged  in  the 
form  of  a  “  negative  crystal  ”  at  the  bottom  of  the  cavity.  The 
dominant  faces  were  octahedral,  the  cubic  and  dodecahedral  faces 
occurring  principally  on  the  edges  and  summits.  It  is  concluded 
that  crystal  growth  from  a  saturated  solution  and  the  diminution 
in  size  undergone  in  a  solution  which  is  not  quite  saturated  are 
approximately  symmetrical  processes  as  regards  ratios  of  increase 
and  decrease  between  the  various  faces  of  the  crystal.  H.  J.  E. 

Modification  of  Crystal  Faces  owing  to  their  Syncrystal- 
lisation  with  Foreign  Matter  Dissolved  in  the  Mother-liquor. 

P.  Gaubert  {Compt.  rend.,  1925,  180,  378—380). — Discussion  of 
hypotheses.  The  production  of  cubes,  instead  of  octahedra,  of  lead 
nitrate  by  its  crystallisation  from  a  saturated  solution  of  methylene- 
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blue  is  attributed  to  orientation  of  crystals  of  the  former  on  those  of 
the  latter,  and  it  is  stated  that  all  other  cases  of  modification  by 
syncrystallisation  can  be  similarly  explained;  the  faces  are  not 
modified  by  the  presence  of  isomorphous  substances.  F.  M.  H. 

Isomorphism  between  Tervalent  Thallium  and  Rare 
Earth  Metals.  F.  Zambonini  and  G.  Carobbi  (Atti  R.  Accad. 
Lincei,  1925,  [vi],  1,  i,  8 — 14). — The  double  sulphates 
NH4T1{S04)2,4H20 

and  NH4La(S04)2,4H20  form  monoelinic  crystals,  the 
crystallographic  constants  being,  respectively,  a:6:c  — 

1-080  :  1  :  1-017,  (3=104°  26',  and  a  :  b  :  c=0-3509  :  1  :  0-9145, 

3=97°  36' ;  the  respective  molecular  volumes  of  the  two  salts  are 
152-4  and  151-5.  The  salts  form  mixed  crystals,  the  limiting 
solubility  of  the  latter  in  the  former  being  about  11-7%.  The  double 
sulphate,  NH4Nd(S04)2,4H20,  also  dissolves  to  the  extent  of  11% 
in  NH4T1(S04)2,4H20.  Unsuccessful  attempts  have  been  made  to 
replace  metals  of  the  rare  earths  in  the  double  nitrates 
^§3-^2  (N03)12,24H20 

by  tervalent  thallium.  The  ammonium  in  ammonium  thallic 
sulphate,  (NH4)3T1(S04)3  (cf.  Marshall,  A.,  1903,  ii,  21),  is  capable 
of  partial  isomorphous  substitution  by  univalent  thallium. 

T.  H.  P. 

Deformation-  and  Recrystallisation-structure  of  Metals. 

R.  Glocker  ( Z .  Physik,  1925,  31,  386—410;  cf.  A.,  1924,  ii,  518).— 
A  rontgenographic  investigation  of  the  effect  of  rolling  and  subse¬ 
quent  heat  treatment  on  the  surface  of  metallic  silver.  Photographs 
are  given  showing  the  interference  patterns  obtained  with  a  plate  of 
rolled  silver  before  and  after  heating  for  various  periods  at  tempera¬ 
tures  up  to  850°.  Short  heat  treatment  has  little  effect,  but  10  mins, 
at  140 — 150°  causes  a  definite  change  in  the  photograph,  black  spots 
being  superposed  on  the  original  A -ray  diagram.  Recrystallisation 
is  indicated  by  the  disappearance  of  some  of  the  intensity  maxima. 
A  graphical  method  of  interpretation  is  given  and  the  experiments 
are  discussed  fully  and  the  orientation  of  the  crystals  under  various 
conditions  is  worked  out  in  detail. 

In  the  rolled  surface  the  [112]  direction  is  parallel  to  the  direction 
of  rolling  and  the  [011]  plane  occurs  on  the  rolled  plane  of  the  metal. 
If  the  heating  is  continued  long  enough  or  is  at  a  high  temperature, 
complete  recrystallisation  occurs  when  the  regular  orientation  of 
the  rolled  surface  disappears  entirely.  By  less  drastic  heating  an 
intermediate  stage  occurs,  in  which  the  [112]  direction  is  still 
parallel  to  the  direction  of  rolling,  but  instead  of  a  [011]  plane  in  the 
surface  a  [113]  plane  is  found,  i.e.,  the  cube  edge  is  shifted  to  a 
position  symmetrical  to  both  direction  and  plane  of  rolling.  The 
new  surface  structure  disappears  with  further  heating.  R.  A.  M. 

Fatty  Acids.  G.  Friedel  ( Compt .  rend.,  1925,  180,  409 — 411). 
— Smectic  structure  is  intermediate  between  amorphous  structure 
and  crystalline  structure.  A  smectic  substance  is  characterised  by  the 
possession  of  a  single  direction,  perpendicular  to  which  its  molecules 
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are  arranged  in  equidistant  planes,  the  distribution  of  the  molecules 
in  every  plane  being  irregular.  X-Ray  or,  more  simply,  micro¬ 
scopical  examination  shows  that  fatty  acids,  particularly  palmitic 
acid  (cf.  Trillat,  this  vol.,  ii,  187),  are  crystalline  and  not  smectic. 

W.  E.  E, 

Molecular  Weight  of  Cholesterol.  J.  R.  Partington  and 
S.  K.  Tweedy  (J.  Cliem.  Soc .,  1925,  127,  496— 498).— The  mean 
molecular  weight  of  cholesterol  determined  from  the  elevation  of  the 
b.  p.  in  benzene  and  in  alcohol,  and  by  the  depression  of  the  f.  p. 
in  benzene,  is  423,  showing  that  some  association  takes  place  in 
these  solvents.  A.  R.  P. 

Cryoscopy  in  Sodium  Sulphate  Decahydrate.  E.  E.  Turner 
and  W.  H.  Patterson  (Trans.  Faraday  Soc.,  1924,  20,  345 — 347). — 
The  molecular  weights  of  a  number  of  salts  have  been  determined 
using  sodium  sulphate  as  cryoscopic  solvent  (cf.  Lowenherz,  A., 
1896,  ii,  149).  The  most  probable  value  of  the  depression  constant, 
K,  is  32-5,  but  for  carbamide,  which  was  used  as  a  standard,  the 
depression  is  not  strictly  proportional  to  the  concentration.  The 
molecular  weight  M  is  given  by  the  relation  M =  lOOKwj  W A,  where 
w  is  the  weight  of  solute,  W  the  combined  weight  of  solute  and 
sodium  sulphate  decahydrate,  and  A  the  observed  depression  of 
the  transition  temperature.  Sodium  nitroprusside,  ferrocyanide, 
aluminoxalate,  ferrioxalate,  and  chromioxalate  exist  as  simple 
molecules,  in  agreement  with  the  work  of  Burrows  (T.,  1919, 
115,  1429).  Borax  and  sodium  oxalate  give  abnormally  low  results. 

W.  H.-R. 

Effects  of  certain  Elements  on  the  Electrical  Resistivity  of 
Copper.  A.  L.  Norbury  (Inst.  Metals,  Mar.,  1925;  advance  copy, 
4  pp.). — The  effect  of  dissolved  elements  on  the  electrical  resistivity 
of  copper  is  small  when  the  affinity  of  the  element  for  copper  is 
small,  but  the  resistivity  of  the  metal  is  increased  greatly  when  the 
alloying  element  has  a  great  affinity  for  copper.  [Cf.  B.,  1925, 245.] 

A.  R.  P. 

Thermal  and  Electrical  Conductivities  of  some  Pure 
Metals.  F.  Ii.  Schofield  ( Proc .  Roy.  Soc.,  1925,  A,  107,  206 — - 
227). — The  thermal  and  electrical  conductivities  of  commercially 
pure  aluminium,  copper,  magnesium,  nickel,  and  zinc  have  been 
determined  at  temperatures  of  100°  and  higher.  In  determining 
the  thermal  conductivity  lateral  heat  loss  was  eliminated  by  use  of 
the  guard-ring  principle.  The  thermal  conductivity  of  aluminium 
was  found  to  increase  with  rising  temperature ;  that  of  nickel  to 
decrease  at  first  and  then  above  500°  to  show  an  increase.  The 
other  metals  showed  on  the  whole  slight  decreases  of  conductivity 
with  temperature.  The  values  of  Lorenz’s  function  Kj\T  (K  and  A 
being  the  thermal  and  electrical  conductivities  and  T  the  absolute 
temperature)  for  copper,  magnesium,  and  zinc  were  practically 
constant  at  all  temperatures ;  that  for  aluminium  showed  a  rise 
with  increasing  temperature ;  that  for  nickel  a  rise  to  300°,  above 
which  temperature  it  remained  nearly  constant  except  for  an 
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abnormal  value  at  400°.  The  results  are  compared  with  those  of 
previous  workers  who,  however,  for  the  most  part  employed  lower 
temperatures.  N.  H.  H. 

Effect  of  Changes  in  Total  Carbon  and  in  the  Condition  of 
Carbides  on  the  Specific  Resistance  and  on  some  Magnetic 
Properties  of  Steel.  E.  D.  Campbell  and  G.  W.  Whitney  ( J . 
Iron  and  Steel  Inst.,  1924, 110,  291 — 311). — Two  series  of  steel  bars, 
one  with  and  one  without  chromium,  were  prepared,  the  composition 
of  the  individual  specimens  of  each  series  differing  only  with  regard 
to  the  carbon  ;  this  was  done  by  heating  carburised  bars  with 
uncarburised  in  an  atmosphere  of  moist  hydrogen  for  several  days 
at  950°  and  cooling  in  dry  hydrogen.  In  this  way,  part  of  the 
carbon  was  removed  from  the  bars  rich  in  this  element  and  re¬ 
deposited  in  those  poor  in  carbon.  In  the  pure  iron-carbon  series 
the  specific  resistance  of  the  annealed  metal  is  a  linear  function  of 
the  carbon  content  up  to  0-9%,  at  which  point  there  is  an  abrupt 
rise  followed  by  a  slightly  more  rapid  linear  rise  than  before.  In  the 
chromium-iron-carbon  series,  increase  of  carbon  content  at  first 
decreases  the  resistance  due  to  the  precipitation  of  the  chromium 
from  solid  solution  as  a  double  iron-chromium  carbide,  then,  after 
passing  the  eutectoid  point,  increases  the  resistance  linearly  with  the 
carbon  content.  In  hardened  alloys  of  both  series,  the  specific 
resistance  increases  more  rapidly  than  the  carbon  content,  indicating 
a  lowering  of  the  molecular  weight  of  the  carbides  with  increase  of 
atomic  concentration,  or  a  decrease  in  their  stability.  Experi¬ 
mental  evidence  is  given  in  support  of  a  new  theory  of  the  mechanism 
of  remanent  magnetism.  A.  R.  P. 

Optical  Study  of  Indanyl  Bases.  C.  Courtot  and  A.  Donde- 
linger  (Bull.  Soc.  chirn .,  1925,  [iv],  37,  115 — 130). — The  following 
densities  and  refractive  indices  are  recorded :  indanylamine, 
dp  1-0380,  to1,,  1-5619;  A-metkyl-,  0-9981,  1-5411;  A-dimethyl-, 
0-9803,  1-5357;  A-ethyl-,  0-9846,  1-5342;  A-diethyl-,  0-9542, 
1-5218;  A-phenyl-,  1-0910,  1-6215;  A-o-tolyl-,  solid  [Af]— 
72-79  in  benzene;  A-wi-tolyl-,  1-0742,  1-6122;  A-^-tolyl-, 

solid,  [iH]=73-02  in  benzene;  A-xylyl-,  1-0600,  1-6037 ;  A-pheny!- 
A-methyl-,  1-0790,  1-6165;  A-phenyl- A-ethyl-,  1-0647,  1-6065; 
and  A-methyl-A-benzyl-indanvlamine,  1-0438  and  1-5775,  respec¬ 
tively.  The  a-indanyl  group  behaves,  refractometrically,  as  an 
aliphatic  group,  causing  no  anomaly  in  the  molecular  refractions  of 
secondary  or  tertiary  bases  when  the  remaining  groups  attached 
to  the  nitrogen  atom  are  aliphatic  or  alicyclic.  In  the  indanyl- 
alkylarylamines,  the  molecular  refractions  agree  with  those  calcu¬ 
lated  using  Bruhl’s  constants,  but  show  an  exaltation  of  1-58 — 1-64 
units  above  the  value  calculated  using  Eisenlohr’s  constants. 
Phenyl-,  o-,  m-,  and  p-tolyl-  and  xvlyl-indanylamines  show  an 
exaltation  of  0-67 — 0-88  (liquid)  and  1-41 — 1-64  (in  benzene), 
this  being  apparently  characteristic  of  the  phenylindanyl  group, 
and  independent  of  the  positions  of  substituents  in  the  phenyl  group. 
The  absorption  spectra  of  the  above  bases  are  figured,  as  well  as 
those  of  o-,  7ii- ,  and  ^-nitrophenyl-,  diphenyl-,  and  (i-naphthyl- 
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indanylamines.  The  latter  shows  a  bluish-violet  fluorescence. 
The  indanyl  group  is  a  stronger  chromogen  than  the  benzyl,  but 
weaker  than  the  phenyl  group.  F.  G.  W. 

Effect  of  Temperature  on  the  Anomalous  Reflexion  of 
Silver.  M.  de  Selincotjrt  (Proc.  Boy.  Soc.,  1925,  A,  107,  247 — • 
254). — On  the  assumption  that  the  anomalous  reflexion  coefficient 
of  silver  which  occurs  at  about  3200  A.  is,  in  terms  of  the  classical 
electro-magnetic  theory,  due  to  the  inability  of  the  “  free  ”  electrons 
to  vibrate  with  frequencies  corresponding  with  this  region,  the  effect 
of  the  temperature  of  the  silver  has  been  determined,  since  it  is  to  be 
expected  that  if  the  restoring  force  on  the  vibrating  electrons  varies 
with  the  distance  between  them  and  neighbouring  atoms  and 
electrons,  the  limiting  frequency  on  either  side  of  this  band  will  vary 
as  the  metal  contracts  or  expands.  At  the  temperatures  measured 
ranging  from  —183°  to  +150°,  the  band  was  found  to  be  shifted 
towards  the  longer  wave-lengths  with  increasing  temperature, 
which  corresponds  with  the  view  that  with  increasing  distance 
between  the  atoms  the  restoring  force  and  hence  the  frequency  is 
diminished.  The  width  of  the  band  was  found  to  vary  with  tem¬ 
perature,  from  which  it  is  inferred  that  the  particles  controlling 
the  electrons  have  an  amplitude  of  oscillation  of  the  same  order  as 
the  atom.  To  explain  this,  a  restatement  in  terms  of  the  quantum 
theory  is  considered  probably  necessary.  N.  H.  H. 

Specific  Heats.  S.  Wiesner  (Ann.  PkysiJc,  1925,  [iv],  76, 
439- — 443). — The  author  imagines  the  atoms  of  a  substance  in 
process  of  melting  as  forming  aggregates,  the  rotation  of  which 
takes  up  the  energy  supplied — the  latent  heat  of  fusion.  If  d  is 
the  difference  between  the  specific  heats  of  the  solid  and  liquid  and 
rthe  atomic  refraction,  he  shows  that  ryd— const. =3.  E.  B.  L. 

Specific  Heat  of  Liquids.  R.  N.  Giiosh  (J.  Indian  Chem. 
Soc.,  1925,  1,  123 — 124). — An  empirical  formula,  E—3NJcT-{- 
N /2  .  x/(ex — 1),  where  x—hvjkT,  A— number  of  atoms  per  unit  mass, 
v  is  Lindemann’s  constant,  T  the  absolute  temperature,  and  h  and 
k  are  Planck  and  Boltzmann’s  constants,  is  proposed  for  the  energy 
of  a  liquid  per  unit  mass.  From  this  equation  Cv~SNk-\- 
kNk .  exx2l(ex~  l)2,  and  the  value  of  Cv  is  calculated  for  fourteen 
elements  in  the  liquid  state.  J.  W.  B. 

Heats  of  Combustion  of  Decahydronaphthalenes  and 
p-Decalones.  W.  A.  Rotii  and  R.  Lasse  ( Annalen ,  1924,  441, 
48 — 53). — A  thermal  examination  of  Huckel’s  products  (this  vol., 
i,  258).  Between  cis-  (1 499-9)  and  fraws-decalins  (1496-9)  there  is 
a  difference  of  3  kg. -cal.  per  mol.  in  heat  of  combustion.  The  cis-  and 
irans- ffidecalones  (fJ-ketodecahydronaphthalenes)  give  equal  values 
(1400-2  kg. -cal.  per  mol.).  cis-Decalin  is  thermically  identical  with 
Willstatter  and  Hatt’s  preparation  (A.,  1912,  i,  545;  Roth  and 
von  Auwers,  A.,  1915,  ii,  146).  C.  H. 

Recent  Measurements  of  the  Joule  Effect  for  Carbon 
Dioxide.  F.  G.  Keyes  and  F.  W.  Sears  (Proc.  Nat.  Acad.  Sci., 
1925, 11,  38 — 41). — The  Joule  effect  for  carbon  dioxide  is  considered 
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from  a  thermodynamic  point  of  view  and  theoretical  equations  are 
developed,  the  experimentally  determined  temperature  changes 
being  in  fair  agreement  with  those  predicted.  A  convenient  form 
of  apparatus  is  described  in  which  the  fall  in  temperature  is  measured 
by  means  of  a  ten-junction  copper  -constantan  thermocouple. 

J.  S.  C. 

Pyrophoric  Phenomenon  in  Iron.  A.  Smits  and  G.  Wallace 
( Rec .  trav.  chim.,  1925,  44,  130 — 131). — By  reducing  ferrous  oxide 
with  hydrogen  at  temperatures  varying  between  575°  and  800° 
and  cooling  in  hydrogen,  it  is  found  that,  on  heating  for  1  hour,  the 
pyrophoric  properties  begin  to  decrease  from  650°  and  rapidly 
disappear  above  710° ;  this  corresponds  with  the  rapid  alteration 
in  the  internal  condition  of  iron  at  about  760°.  F.  M.  H. 

Osmium  Tetroxide.  H.  von  Wartenberg  ( Annalen ,  1925, 
441,  318;  cf.  this  vol.,  ii,  231). — Ruff  and  Tschirsch  (A.,  1913,  ii, 
416)  have  already  recorded  the  b.  p.  of  osmium  tetroxide  as  130°, 
from  vapour-pressure  determinations  by  extrapolation.  R.  B. 

Boiling  Point  Relations  for  Fused  Salts.  R.  Lorenz  and 
W.  Herz  (Z.  anorg.  Chem.,  1924,  141,  131—132;  cf.  A.,  1921,  ii, 
486;  1922,  ii,  739).- — The  relation  77(p=15)/2Ts= 0-765  (where  T 
is  the  absolute  b.  p.  at  15  mm.,  and  Ts  the  b.  p.  at  760  mm.),  which 
has  been  shown  to  hold  for  fused  salts,  has  now  been  verified  from 
the  experimental  data  of  von  Wartenberg  and  his  collaborators 
for  a  large  number  of  halides.  Good  agreement  is  obtained  in 
nearly  every  case,  the  few  deviations  being  probably  due  to 
experimental  difficulties.  L.  L.  B. 

Melting  Point  and  Vaporisation  of  Graphite.  E.  Ryschke- 
witsch  ( Z .  Elektrochem.,  1925,  31,  54 — 63). — Carbon  rods  containing 
less  than  0*1%  of  impurity  and  narrowed  in  the  middle  were  heated 
electrically  in  an  atmosphere  of  argon.  The  course  of  the  operation 
was  followed  by  a  kinematograph  camera  taking  25  pictures  per  sec. 
No  gradual  diminution  of  the  cross-section  of  the  rod  occurred,  but 
a  bright  line  appeared  at  the  narrowest  part  where,  less  than  1/10  sec. 
afterwards,  the  rod  parted  and  formed  an  arc.  Small  globules 
of  carbon  having  equal  densities  were  found  in  the  vicinity  of  the 
arc  at  the  conclusion  of  the  experiment.  These  observations  show 
that  the  rod  parted  by  fusion  and  not  by  sublimation.  Simultan¬ 
eous  measurements  were  made  of  the  current  density,  the  pressure, 
and  the  temperature,  the  latter  by  means  of  a  radiation  pyrometer. 
The  temperature  of  the  rod  taken  just  at  the  moment  of  parting  was 
found  to  bo  independent  of  the  pressure  (0-21  to  0-935  atm.)  and 
from  it  the  rn.  p.  was  estimated  to  be  3800 A 100°  Abs.  Measure¬ 
ments  were  also  made  of  the  temperature  of  the  arc  formed  when  the 
rod  parted.  This  was  found  to  be  independent  of  the  current 
density  but  dependent  on  the  pressure.  It  varied  from  3450°  Abs. 
at  0-005  atm.  to  4330°  Abs.  at  1-5  atm.  Those  values  above  3800° 
Abs.  (about  atm.)  are  considered  to  be  the  b.  p.  of  graphite 
at  different  pressures.  N.  H.  H. 
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Melting  and  Heat  of  Vaporisation  of  Graphite.  K.  Fajans 
(Z.  Elektrochem.,  1925,  31,  63 — 70), — Theoretical.  The  presence  of 
less  than  0T%  of  impurity  in  the  graphite  used  by  Ryschkewitsch 
(cf .  preceding  abstract)  is  shown  to  have  a  negligible  effect.  It  must 
be  assumed  that  the  positive  crater  of  the  arc  at  pressures  above 
about  -3-  atm.  is  covered  with  a  very  thin  layer  of  liquid  carbon  and  the 
temperature  of  the  crater  measured  above  this  pressure  is  its  boiling 
point.  For  determining  the  vapour-pressure  curve  and  from  it  the 
heat  of  vaporisation  the  arc  method  is  considered  better  at  the 
present  than  measurements  of  the  rate  of  vaporisation  of  carbon 
filaments.  The  heat  of  vaporisation  obtained  by  Kohn  and  Guckel 
using  the  arc  method  is  used  to  calculate  the  heat  of  sublimation 
of  diamond,  the  value  obtained  being  very  near  that  previously 
given  by  the  author  (cf.  A.,  1920,  ii,  469)  namely  150  cal.  at  the 
ordinary  temperature.  N.  H.  H. 

Influence  of  Pressure  on  the  Freezing  Point  of  p-Nitro- 
toluene,  m-Dinitrobenzene,  and  Guaiacol.  N.  A.  Pushin  (J. 
Chem.  Soc.,  1924,  125,  2628 — 2630). — By  the  manometric  method 
of  Tammann  (“  Kristallisieren  und  Schmelzen,”  1903,  192 — 194), 
the  m.  p.  of  p-nitrotoluene  has  been  found  to  increase  from  51-5° 
to  122-4°  as  the  pressure  increases  from  1  to  3000  kg. /cm.2,  that  of 
m- dinitrobenzene  from  89-8°  to  138-0°  between  1  and  2000  kg. /cm.2, 
and  the  m.  p.  of  guaiacol  from  28-3°  to  60-5°  for  the  same  range  of 
pressure.  The  values  found  for  guaiacol  are  in  close  agreement 
with  those  calculated  from  Denecke’s  equation  (A.,  1920,  ii,  10). 

M.  S.  B. 

Numerical  Values  of  Chemical  Constants  and  Frequencies 
of  Elements.  A.  C.  Egerton  ( Proc .  Physical  Soc.,  1925,  37,  75 — 
83;  cf.  A.,  1920,  ii,  84). — The  chemical  constant  0  is  given  by  the 
Sackur  relation  C'=3/2  logikf— C'0,  where  6'0— log  2tt3I7Rs!1  The 

value  of  C0  calculated  from  the  accepted  radiation  constants  is 
—  1-589.  The  weighted  mean  of  observations  on  10  elements  leads 
to  an  experimental  value  1-596^0-008.  This  value  leads  to  figures 
for  both  Stephan’s  and  Wien’s  constants,  which  agree  with  the  latest 
experimental  values.  The  data  relating  to  the  chemical  constants 
of  61  elements  have  been  collected  and  tabulated  together  with 
values  of  (characteristic  temperature)  based  on  (a)  the  Linde- 
mann  melting-point  formula,  ( b )  the  coefficient  of  expansion,  and 
(c)  observations.  Values  based  on  specific  heat  data  are  given  and 
the  relative  accuracies  discussed.  The  Lindemann  formula  gives 
the  closest  approximation  to  experiment.  If  (iv  is  plotted  against 
log  M  (atomic  mass)  for  various  similar  elements  a  linear  relation  is 
generally  applicable.  The  evidence  is  inadequate  for  a  discussion 
of  the  relationships  between  the  characteristic  frequencies  of  the 
elements.  R.  A.  M. 

Theoretical  Stoicheiometry  of  Molecular  Volume,  Inter- 
molecular  Attraction,  Viscosity,  and  Ionic  Mobility  of  Liquid 
Organic  Compounds.  E.  Wohlisch  ( Biochem .  Z.,  1924,  153, 
120 — 128). — A  brief  theoretical  review  from  the  point  of  view  of  the 
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kinetic  theory  of  results  published  elsewhere.  Acids  have  a  larger 
specific  molecular  volume  (<t>)  and  a  smaller  total  volume  (F)  than 
the  isomeric  esters,  whilst  for  the  alcohols  $  is  greater  than  and  F 
is  less  than  the  corresponding  values  for  the  isomeric  ethers. 
Addition  of  methyl  groups  or  chlorine  atoms  lowers  $  and  increases 
V.  The  ratio  <t>/  F  is  greater  for  isomerides  of  high  than  for  those  of 
low  b.  p.,  and  increases  in  homologous  series.  Of  two  isomerides, 
that  with  the  higher  b.  p.  has  the  higher  coefficient  of  internal 
friction,  since  it  has  a  larger  molecule  and  a  lesser  intermolecular 
volume  (F — 4>).  The  internal  friction  of  liquids  increases  in  homo¬ 
logous  series.  Molecular  association  leads  to  an  increase  in  $  and  a 
diminution  in  ( F— <t>).  The  non-applicability  of  the  Stokes-Einstein 
equation  to  the  ionic  mobilities  of  certain  isomeric  ions  is  correlated 
with  the  intermolecular  attraction  between  solvent  and  solute 
molecules,  in  the  sense  that  the  attractive  forces  affect  the  ionic 
mobility  in  the  same  way  as  an  increase  in  molecular  radius  (cf. 
Lorenz,  “  Raumerfullung  und  lonenbeweglichkeit,”  Leipzig, 
1922).  J.  P. 

Specific  Volume  of  Steels.  J.  H.  Andrew  and  A.  J.  K. 

Honeyman  (Iron  and  Steel  Inst.,  Carnegie  Schol.  Mem.,  1924,  13, 
253 — 266). — The  effect  of  varying  heat  treatment  on  the  specific 
volume  of  carbon-  and  nickel-ehromium-steels  was  investigated. 
For  annealed  carbon  steels  the  specific  volume  u=0-12712-f 0*00052a, 
where  a  is  the  percentage  of  carbon.  That  of  Fe3C  is  0*1306.  The 
effect  of  quenching  both  kinds  of  steel  from  various  temperatures 
is  recorded.  The  specific  volume  of  fully  tempered  martensite  is 
the  same  as  that  of  the  corresponding  pearlite,  indicating  that  in 
both  conditions  of  the  steel  the  cementite  possesses  the  same 
crystalline  form.  Chemical  Abstracts. 

Liquid  Densities  at  Various  Temperatures.  J.  J.  van  Laar 
(Z.  anorg.  Chem.,  1924, 140,  52 — 60). — Polemical  against  Saslawsky 
(A.,  1924,  ii,  452).  L.  J.  H. 

Density  Determinations  of  Rock-salt  Crystals.  W.  Geiss 
(Ann.  Physik,  1925,  [iv],  76,  403 — 408). — The  density  was  deter¬ 
mined  by  weighing  in  air  and  in  benzene  and  also  by  flotation  in  a 
mixture  of  benzene  and  bromoform.  The  results  obtained  were  : 
di8=2-1644±0*5°/oo;  coefficient  of  linear  expansion  between  0°  and 
50°=40xl0-6,  from  which  the  lattice  constant =2*81400[l-j- 
0*000040(^  —  18)].  E.  B.  L. 

Density  of  Rhodium.  T.  K.  Rose  (Inst.  Metals,  Mar.,  1925; 
advance  copy,  2  pp.). — Pure  rhodium  melted  in  the  oxy-hydrogen 
flame  and  forged  hot  has  d\  12*472  in  a  vacuum.  An  ingot  forged 
up  from  sponge  had  d]  12*222.  A.  R.  P. 

Vapour  Pressure  of  Tellurium.  J.  J.  Doolan  and  J.  R. 
Partington  (Trans.  Faraday  Soc.,  1924,  20,  342—344). — The 
vapour  pressure  of  tellurium  has  been  determined  by  a  modification 
of  the  method  of  von  Wartenberg  (A.,  1913,  ii,  670).  The  metal 
was  heated  in  a  stream  of  nitrogen  and  the  loss  in  weight  determined 
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at  three  fixed  temperatures  and  at  least  three  rates  of  flow  at  each 
temperature.  Assuming  that  the  molecule  of  tellurium  is  diatomic, 
the  vapour  pressure  is  calculated  as  1-86  X 10-2,  4-40  xlO-3,  and 
6*10  Xl0~4  atmospheres  at  671°,  578°,  and  488°,  respectively.  The 
mean  value  for  the  heat  of  volatilisation  per  gram-mol.  is  26-5  cal. 

W.  H.-R. 

Saturated  Vapour  Pressure  of  Hydrocyanic  Acid.  R.  Hara 
and  H.  Sinozari  {Tech.  Rep.  Tohoku  Imp.  Univ.,  1924,  4,  145 — 152). 
— Pure  hydrocyanic  acid,  b.  p.  25-7°,  was  obtained  by  the  action  of 
sulphuric  acid  ( d  1-39)  on  potassium  cyanide,  the  vapour  being 
passed  over  calcium  carbonate  and  anhydrous  calcium  chloride 
before  condensation ;  its  polymerisation  may  be  prevented  by 
preserving  it  in  contact  with  anhydrous  calcium  chloride.  By  a 
modification  of  the  isoteniscopic  method  of  Smith  and  Menzies 
(A.,  1910,  ii,  1036),  the  vapour  pressure  was  determined  within  the 
limits  0—46°.  The  observed  values  are  in  satisfactory  agreement 
with  those  calculated  from  the  formula  logP=  —  1836-63/T105-|- 
7-5030.  C.  S. 

Vapour  Pressure  of  Germanium  Hydride.  R.  Schenk  and 
A.  Imker  (Ber.,  1925,  58,  [B\,  271 — 272). — Redetermination  of  the 
vapour  pressure  curve  of  germanium  hydride  indicates  the  b.  p.  —90° 
to  —91°,  which  is  in  harmony  with  the  value  (—88-5°)  given  by 
Paneth,  Haken,  and  Rabinovitsch  (this  vol.,  ii,  60).  The  lower 
value  observed  previously  (A.,  1922,  ii,  855)  is  ascribed  to  the 
preservation  of  germanium  hydride  over-night  in  contact  with 
mercury  whereby  partial  decomposition  is  caused  with  liberation 
of  hydrogen.  H.  W. 

Determination  of  Surface  Tension  by  the  Ring  Method 
(Torsion  Balance).  P.  L.  dij  Nohy  ( Biochem .  Z.,  1925,  155, 
113 — 118). — The  author  describes  the  standardisation  and  use  of 
his  apparatus  for  reading  off  directly  in  dynes /cm.  the  surface  tension 
of  liquids.  The  instrument  is  based  on  the  ring  method,  is  worked 
like  a  torsion  balance,  and  has  been  used  for  a  large  number  of 
determinations  of  the  surface  tension  of  colloidal  liquids,  chiefly 
blood-serum.  The  figures  obtained  agree  within  0-1  dyne/cm.  with 
those  of  other  authors.  P.  W.  C. 

Relation  between  the  Hardness  of  Metals  and  Temperature. 

F.  Sauerwald  and  K.  Knehans  [Z.  anorg.  Chem.,  1924,  140, 
227 — 242). — The  absolute  hardness,  in  terms  of  the  work  of  compres¬ 
sion,  of  various  metals  was  determined  over  a  wide  range  of  tempera¬ 
ture.  For  copper,  tin,  antimony,  lead,  and  aluminium,  the  hardness 
is  a  linear  function  of  the  temperature,  but  with  nickel,  magnesium, 
zinc,  and  iron  the  curves  are  irregular.  For  nickel  and  magnesium 
the  curves  are  composed  of  straight  lines,  but  with  zinc  and  iron 
the  relationship  is  more  complicated.  Provisionally  the  breaks  are 
considered  to  indicate  polymorphism,  although  this  is  not  always 
clear.  The  recoil  curves  show  a  general  similarity  to  those  for  the 
hardness  for  the  latter  group.  With  the  former  they  decrease  with 


ii.  280 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


rising  temperature  except  that  for  each  metal  there  is  a  character¬ 
istic  break  during  which  the  recoil  is  independent  of  temperature. 

L.  J.  H. 

Piezochemical  Studies.  XXVII.  Relation  between 
Diffusion-velocity,  Viscosity,  and  External  Pressure.  E. 

Cohen  and  H.  R.  Bruins  (Z.  physikal.  Chem.,  1925, 114,  441 — 452  ; 
cf.  A.,  1924,  ii,  521). — A  method  is  described  for  the  determination 
of  viscosity  at  high  pressures  in  an  Ostwald  viscosimeter,  enclosed  in  a 
pressure  chamber.  It  was  found  that  the  viscosity  of  mercury  at 
20°  was  raised  by  4-8%  by  a  pressure  of  1500  atm.,  and  since  in 
similar  circumstances  the  diffusion  velocity  of  cadmium  through 
mercury  decreases  by  5%,  it  is  concluded  that  the  product  of 
diffusion-velocity  and  viscosity  is  constant,  independent  of  the 
external  pressure.  L.  L.  B. 

Viscosity  of  Binary  Mixtures.  D.  B.  Macleod  (Trans. 
Faraday  Soc.,  1924,  20,  348 — 369). — The  viscosities  of  binary 
mixtures  of  liquids  can  be  expressed  by  the  equation  ??— ? ]1m1x1[x-P 
tj2m2x2/x,  where  y1  and  rj2  are  the  viscosities  of  the  constituents, 
m1  and  m2  their  molecular  percentages,  x1  and  x2  their  amounts  of 
“  free  space  ”  per  c.c.,  and  x  the  free  space  of  the  mixture.  The 
values  of  xx  and  x2  can  be  calculated  from  the  densities  and  viscosities 
at  two  different  temperatures,  and  the  value  of  x  is  given  by  the 
equation  x=x1v1Jrx2v2 ±(7,  where  vx  and  v2  are  the  volume  per¬ 
centages  and  C  the  change  of  volume  per  c.c.  on  mixing.  I11  normal 
mixtures  in  which  the  volume  change  is  small,  the  curve  connecting 
viscosity  and  composition  is  a  sagged  one,  the  amount  of  the  sagging 
depending  on  the  relative  viscosities.  When  contraction  occurs  on 
mixing,  the  curve  rises  to  a  maximum,  the  position  and  magnitude 
of  which  depend  on  the  amount  of  contraction  and  on  the  viscosities, 
and  consequently  also  on  the  temperature.  When  the  constituents 
have  almost  equal  viscosities  the  maximum  occurs  at  almost  equi- 
molecular  proportions,  but  otherwise  the  maximum  tends  to  form 
near  the  viscous  end  of  the  curve,  unless  the  constituents  differ 
very  markedly  in  viscosity,  when  the  curve  becomes  S-shaped. 
Minima  on  the  curve  are  usually  accompanied  by  expansion  on 
mixing.  The  formation  of  compounds  causes  a  greater  loss  of  free 
space  than  is  indicated  by  the  change  in  density,  and  the  calculated 
results  are  therefore  too  low.  The  equations  have  been  tested  by 
means  of  existing  data  for  a  number  of  binary  mixtures  of  organic 
liquids.  W.  H.-R. 

Viscosity  and  Allotropy  of  Glass.  H.  Le  Ch atelier 
(Ann.  Physique ,  1925,  [x],  3,  5 — 21). — A  critical  discussion  of  the 
work  of  Washburn  and  Shelton  (Univ.  of  Illinois  Bull.,  No.  140, 1924, 
21,  1)  and  of  English  (J.  Soc.  Glass  Tech.,  1924,  8,  205)  on  the 
viscosity  of  glasses.  The  relation  between  the  temperature  and  the 
log.  log.  of  the  viscosity  is  given  by  a  linear  equation  of  the  type 
log.  \og.y—M[(t~  1000)/1000]+iV  (M  being  a  constant  and  N  the 
viscosity  at  1000°).  Eor  the  glasses  examined  by  English  and  for 
certain  of  those  examined  by  Washburn  and  Shelton,  two  such 
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linear  expressions  are  required,  one  for  the  upper,  and  a  second  for 
the  lower  temperature  zone,  indicating  a  transformation  point  at 
a  temperature  in  the  region  of  1000°.  The  results  of  English,  for  lime 
and  magnesia  series  of  the  molecular  type  3Si02,a;R0,(l — :r)Na20, 
show  a  simple  linear  relationship  between  the  parameters  M  and  N 
and  the  proportion  of  lime  or  magnesia  molecules  present.  [Cf.  B., 
1925,  242.]  A.  Cohsen. 

Solid  Solutions  of  Compounds  of  Elements  of  Different 
Valencies.  G.  Bruni  and  G.  R.  Levi  ( Atti  R.  Accad.  Lincei, 

1924,  [v],  33,  ii,  377 — 384). — The  results  of  X-ray  analysis  confirm 

the  conclusion  reached  from  those  of  thermal  analysis  (cf.  Tacchini, 
this  vol.,  ii,  122)  that  lithium  and  magnesium  fluorides  form  solid 
solutions,  the  mixed  crystals  undergoing  decomposition  at  a  low 
temperature.  At  the  ordinary  temperature,  solid  solutions  of  the 
lithium  fluoride  type  containing  up  to  20%  MgF2  may  be  prepared. 
The  replacement  of  a  certain  number  of  magnesium  fluoride  mole¬ 
cules  by  a  corresponding  number  of  double  lithium  fluoride 
molecules  causes  neither  appreciable  change  in  the  lithium  fluoride 
space  lattice  nor  the  appearance  of  new  lines  in  the  corresponding 
X-ray  photograms,  but,  just  as  in  other  similar  cases,  the  formation 
of  the  mixed  crystals  is  accompanied  by  a  slight  increase  in  the 
volume  of  the  elementary  cell.  T.  H.  P. 

Measurement  of  the  Change  in  Volume  in  Metals  during 
Solidification.  H.  Endo  (Sci.  Rep.  Tohuku  Imp.  Univ.,  1924, 
13,  193 — 218). — Measurements  have  been  made  of  the  change  in 
volume  on  solidification  for  a  number  of  metals  of  low  m.  p.  In  the 
method  employed,  the  metal  is  suspended  in  an  inactive  liquid 
during  solidification  or  melting  and  the  change  in  buoyancy  deter¬ 
mined.  Results  are  given  for  mercury,  sodium,  potassium,  rubidium, 
tin,  bismuth,  thorium,  cadmium,  lead,  gold,  silver,  copper,  and 
aluminium.  When  the  change  in  volume  per  unit  mass  is  plotted 
against  the  atomic  weight,  a  periodic  curve  similar  to  the  curve  for 
atomic  volume  is  obtained.  [Cf.  B.,  1925,  248.]  C.  S. 

Measurement  of  the  Change  in  Volume  in  Alloys  during 
Solidification.  H.  Endo  (Sci.  Rep.  Tdhoku  Imp.  Univ.,  1924, 
13,  219 — 227). — Using  the  method  described  in  a  previous  paper 
(preceding  abstract)  measurements  of  the  change  in  volume  during 
solidification  have  been  made  for  silumin,  duralumin,  copper- 
aluminium  alloys,  brass,  and  bronze.  The  mean  coefficient  of  cubical 
expansion  between  20°  and  500°  was  also  determined.  [Cf.  B., 

1925,  248.]  C.  S. 

Modification  of  the  Structure  of  Aluminium  Alloys  con¬ 
taining  Large  Proportions  of  Silicon.  N.  Parravano  and 
A.  Scortecci  (Atti  Congr.  Naz.  Chim.  Ind.,  1924,  291 — 294). — 
Fusion  of  aluminium-silicon  alloys  with  1%  of  sodium  or  calcium 
modifies  the  structure  of  the  metal  so  that,  on  cooling,  the  con¬ 
stituents  are  indistinguishable  under  the  highest  magnifications. 
Similar  effects  are  produced  in  the  same  way  in  aluminium-silicon 
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alloys  containing  small  proportions  of  other  metals,  the  mechanical 
properties  being  improved  at  the  same  time.  [Cf.  B.,  1925,  247.] 

T.  H.  P. 

Intermetallic  Reactions  in  a  Lead-base  Bearing  Metal. 

0.  W.  Ellis  ( Nature ,  1925,  115,  382). — A  study  of  the  influence  of 
pouring  temperatures  and  mould  temperatures  on  the  micro- 
structure  of  a  lead-base  bearing  metal.  [Cf.  B.,  1925,  286.] 

A.  A.  E. 

Influence  of  Lead  and  Tin  on  the  Brittle  Ranges  of  Brass. 

D.  Bunting  (Inst.  Metals,  Mar.,  1925;  advance  copy,  10  pp.). — 
The  presence  of  lead  in  brass  causes  a  general  decrease  of  toughness 
and  raises  the  upper  limit  of  the  brittle  range.  Addition  of  small 
quantities  of  tin  to  a-brass  increases  its  impact  strength  and  reduces 
considerably  the  brittle  range,  but  larger  quantities  cause  the 
separation  of  the  brittle  y  or  S  constituent  and  a  consequent  great 
increase  of  brittleness.  [Cf.  B.,  1925,  246.]  A.  It.  P. 

Recrystallisation  Phenomena  [in  Aluminium].  H.  Roilrig 
(Z.  Metallic .,  1925,  17,  63). — Annealing  rolled  sheets  of  aluminium 
at  220 — 350°  results  in  rapid  recry stallisation  and  the  growth  of 
very  large  crystals  differently  oriented  from  those  produced  by 
annealing  at  a  higher  temperature.  This  behaviour  is  similar  to  that 
previously  observed  in  the  case  of  silver.  [Cf .  B.,  1925,  246.] 

A.  R.  P. 

Gas  Solubility  and  Hydration.  W.  Manchot  [with  M. 
Jaiirstorper  and  H.  Zepter]  (Z.  anorg.  Chem.,  1924,  141,  45 — 81 ; 
cf.  this  vol.,  ii,  233). — The  solubility  of  nitrous  oxide  and  acetylene 
in  aqueous  solutions  of  electrolytes  (including  chlorides,  bromides, 
nitrates,  sulphates,  phosphates,  and  iodates)  has  been  determined 
at  25°  over  a  wide  range  of  concentration.  The  order  of  the  effects 
of  anions  and  cations  is  in  agreement  with  the  statements  of  previous 
investigators.  The  solubilities  are  always  calculated  for  equal 
weights  of  water  in  the  solutions,  contrary  to  earlier  investigations, 
where  only  the  volume  of  the  solution  is  considered.  The  present 
method  has  the  advantage  that  a  direct  comparison  is  obtained  with 
the  value  for  the  solubility  in  water,  and  it  is  possible  to  express  in 
mols.  of  water  the  lowering  of  solubility  caused  by  1  mol.  of 
dissolved  substance.  This  value  decreases  with  increasing 
concentration  of  salt. 

The  quantities  of  water  “  inactivated  ”  by  1  mol.  were  found  to  be 
the  same  for  nitrous  oxide  and  acetylene,  within  the  limits  of  error. 
Acetylene  shows  small  variations  with  nitrates,  which  are  probably 
due  to  chemical  reaction.  The  quantity  of  w'ater  required  by  1  mol. 
of  salt  is  somewhat  greater  at  0°  than  at  25°.  The  influence  of 
nitric,  hydrochloric,  and  sulphuric  acids  on  the  solubility  of  nitrous 
oxide  wras  studied,  and  found  to  be  different  from  that  of  salts ; 
with  rising  concentration,  the  solubility  falls  at  first,  reaches  a 
minimum,  and  then  increases.  Some  non -electrolytes  produce  a 
decrease  in  solubility,  others  an  increase.  An  attempt  has  been 
made  to  calculate  the  number  of  mols.  of  water  required  by  the 
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various  ions,  and  satisfactory  agreement  obtained  by  several 
different  methods.  L.  L.  B. 

Solubility  of  Lead  Chloride  in  Acetic  Acid.  W.  Herz  and 
E.  Martin  ( Z .  anorg.  Chem.,  1924,  140,  339 — 340). — The  solubility 
of  lead  chloride  in  acetic  acid  solutions  decreases  at  first  slowly 
and  then  rapidly  as  the  acid  concentration  approaches  14-9A.  The 
solution  in  glacial  acetic  acid  gives  only  a  brown  coloration  with 
ammonium  sulphide.  S.  K.  T. 

Solubility  of  Mercury  Halides  in  Mixtures  of  Glycerol  and 
Water.  E.  Moles  and  M.  Marquina  (Anal.  Fis.  Quim.,  1924, 
22,  551 — 554). — The  solubility  of  mercuric  chloride  in  water  at 
25°  is  0-26  g.-mol.  per  litre,  whilst  that  of  mercuric  bromide  at  the 
same  temperature  is  0-0170  g.-mol.  per  litre.  The  solubilities  of 
mercuric  chloride  and  bromide  in  mixtures  of  glycerol  and  water 
are  recorded.  In  both  cases,  the  solubility  increases  with  the 
proportion  of  glycerol.  G.  W.  R. 

Solubility  in  Mixed  Liquids.  G.  Pledger  ( Physical .  Z., 
1925,  26,  167 — 170). — The  solubility  of  benzamide  and  aceto -p- 
toluidide  has  been  measured  in  mixtures  of  alcohol-water,  alcohol- 
carbon  disulphide,  alcohol-carbon  tetrachloride. 

In  general,  at  temperatures  well  below  the  melting  point  of  the 
substance,  the  solubility  is  greater  than  would  be  expected  from 
the  mixture  rule,  and  in  several  cases  a  most  decided  maximum  is 
observed.  There  appears  to  be  no  connexion  between  the  change 
of  solubility  and  the  dielectric  constants.  E.  B.  L. 

Piezochemical  Studies.  XXVIII.  Solubility  Determin¬ 
ation  at  High  Pressures  by  means  of  Conductivity  Deter¬ 
mination.  E.  Cohen  and  J.  C.  van  der  Bosch  ( Z .  physikal. 
Chem.,  1925,  114,  453 — 499). — A  conductivity  method  is  described 
whereby  the  solubility  of  solids  may  be  determined  with  great 
accuracy  at  high  pressures.  The  principle  of  the  method  depends 
on  the  fact  that  the  relation  between  the  conductivity,  k,  and  the 
concentration  C,  of  the  solution  may  be  expressed  by  the  equation 
k  =  a  +  bC  -f-  dC2  +  eC3.  Thallous  sulphate  was  selected  for 
experiment,  on  account  of  the  marked  influence  of  pressure  on  the 
solubility,  and  the  resistances  of  a  large  number  of  solutions  of 
different  concentrations  were  determined  at  30°  and  at  pressures 
up  to  1500  atm.  For  each  pressure  the  equation  k  =  f(C)  was 
calculated.  It  was  found  that  the  results  could  be  expressed  by  the 
following  curve  :  C  =  5-831  -j-  0-003295p  —  0-000000109p2,  and 
that  at  1  atm.,  (dC  /dp)]atm.=  0-003295%.  The  agreement 
between  the  solubility  found  by  the  conductivity  method  and  by 
the  direct  method  (cf.  A.,  1923,  ii,  386)  is  excellent.  The  disad¬ 
vantages  of  the  method  are  that  it  can  only  be  applied  to  electrolytes, 
and  that  it  is  very  tedious,  owing  to  the  long  time  taken  to  attain 
solution  equilibrium.  L.  L.  B. 

Salting-out.  E.  A,  Haener  and  L.  von  Kurthy  (Arch.  exp. 
Path.  Pharm.,  1924,  104,  148 — 169). — The  salting-out  of  phenol 
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from  aqueous  solution  is  selected  as  a  typical  example  of  the  process 
under  consideration.  Interferometric  measurements  show  that 
phenol  solutions  differ  from  solutions  of  other  substances  ( e.g 
dextrose,  potassium  chloride)  in  that  the  displacement  of  the  inter¬ 
ference  bands  is  not  a  linear  function  of  the  concentration  of  the 
solution.  This  is  attributed  to  the  aggregation  of  the  phenol  mole¬ 
cules,  a  view  which  is  supported  by  the  fact  that  departure  from 
proportionality  also  appears  with  concentrated  solutions  of  potassium 
chloride.  A  similar  aggregation  of  phenol  molecules  occurs,  accord¬ 
ing  to  interferometric  measurements,  when  electrolytes  are  added 
to  phenol  solutions  in  amount  insufficient  to  salt  out  the  phenol, 
i.e.,  the  salting-out  process  commences  before  the  actual  separation 
of  the  phenol.  This  aggregation  is  considered  to  be  a  result  of 
the  polarisation  of  the  molecules  present  in  the  solution,  which  is 
brought  about  by  the  introduction  of  an  electric  charge  (electrolyte 
solution).  The  substance  (phenol)  with  the  smaller  dielectric 
constant  has  the  smaller  polarisability  and  hence  moves  towards, 
and  collects  at,  points  where  the  strength  of  the  electric  field  is 
small.  Salting- out  is  thus  a  function  of  the  dielectric  constants  of 
solvent  and  solute  and  will  occur  more  readily  the  greater  the 
difference  between  the  values  of  these  constants;  other  factors 
(such  as  hydration  of  ions)  may,  however,  be  present  and  obscure 
this  relation.  E.  S. 

Sorption  of  Ammonia  and  Carbon  Dioxide  by  Glass. 

D.  H,  Bangham  and  F.  P.  Burt  (J.  Physical  Chem.,  1925,  29,  113 — 
129;  cf.  A.,  1924,  ii,  392). — Measurements  of  the  rate  of  sorption 
of  ammonia  by  glass  wool  of  known  surface  area  at  0°  and  different 
pressures  are  found  to  agree,  over  the  experimental  range  investigated, 

with  the  equation,  sm  =  kpt  I  p.dt,  where  s  is  the  sorption  value  in 

Jo 

c.c.  of  gas  sorbed  (reduced  to  n.t.p.)  and  pt  the  momentary  pressure, 
both  at  the  time  t,  and  ra  is  a  constant  of  about  12.  With  carbon 
dioxide,  the  value  of  to  varies  with  the  pressure.  M.  B.  I). 

Adsorption  from  the  Standpoint  of  Capillarity.  W.  A. 

Patrick  and  N.  F.  Eberman  (J.  Physical  Chem.,  1925,  29,  220 — 
228;  cf.  this  vol.,  ii,  193). — The  adsorption  of  water  from  its 
solution  in  w-butyl  alcohol  by  silica  gel  has  been  determined  at 
1°,  26*2°,  and  50°  for  concentrations  of  water  up  to  the  solubility 
limit.  The  adsorption  can  be  represented  by  the  formula 
V  —  K(SarjS0)1,a  (cf.  A.,  1920,  ii,  417),  in  which  V  is  the  volume  of 
liquid  solute  adsorbed  per  gram  of  gel,  S  the  equilibrium  con¬ 
centration  of  the  solute  in  the  solution,  K  and  1  Jn  are  constants,  <x  is 
interfacial  tension,  and  S0  a  constant,  which  has  a  value,  in  general, 
less  than  the  actual  solubility  of  the  solute.  The  equation  can  be 
deduced  theoretically,  using  Bayleigh’s  equation  connecting  the 
vapour  pressure  of  a  liquid  with  the  radius  of  curvature  of  its 
surface.  M.  B.  D. 

Anomalous  Adsorption  of  Dyes  by  Wool  and  Cotton.  J.  B. 

Speakman  and  A.  E.  Battye  (J.  Text.  Inst.,  1925,  16,  53 — 60 t). — 
The  anomalous  adsorption  by  wool  of  basic  dyes  such  as  night -blue 
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and  Victoria-blue  described  by  Biltz  and  Steiner  (A.,  1910,  ii,  830) 
is  associated  with  the  observation  of  Gee  and  Harrison  (Trans, 
Faraday  Soc.,  1910,  6,  42)  that  untreated  wool  has  a  negative  charge 
and  acid-treated  wool  a  positive  charge  when  immersed  in  water. 
The  process  of  dyeing  is  regarded  as  due  to  adsorption  of  dye  by  a 
neutralisation  of  the  charge  on  the  adsorbent  and  also  to  those 
unknown  forces  which  are  responsible  for  normal  adsorption. 
Increasing  the  concentration  of  a  solution  of  night-blue  increases 
its  acidity,  and  since  this  represses  the  negative  charge  on  the  wool, 
the  latter  has  a  decreasing  adsorptive  power  for  the  dye.  The 
adsorption  of  the  dye  is  therefore  dependent  on  the  relation  between 
the  rate  of  increase  of  the  normal  adsorption  and  the  rate  of  decrease 
of  the  adsorption  due  to  the  electrical  charge  of  the  fibre.  The 
anomalous  adsorption  described  by  Biltz  and  Steiner  is  an  instance 
where  the  adsorption  due  to  the  electrical  charge  has  a  dominating 
influence.  In  buffered  solutions  of  night-blue,  adsorption  increases 
regularly  with  increase  of  concentration.  A.  J.  H. 

Behaviour  of  Hydrated  Aluminium  Oxide  towards  Dyes. 

J.  K.  Wood  and  A.  Wooller  (J.  Soc.  Dyers  and  Col.,  1925,  41, 
47 — 53). — Carefully  purified  samples  of  hydrated  aluminium  oxide 
prepared  under  varied  conditions  of  temperature  and  concentration 
by  addition  of  ammonia  or  sodium  hydroxide  to  aqueous  solutions 
of  aluminium  chloride  or  acetate  are  found  to  adsorb  acid  but  not 
basic  dyes.  Hydrated  aluminium  oxide  prepared  from  the  acetate 
readily  adsorbs  basic  dyes  if  a  trace  of  alkali  is  added,  but  that 
prepared  by  means  of  sodium  hydroxide  strongly  adsorbs  basic 
dyes  only  when  previously  ignited ;  in  each  case  the  adsorbed  dye 
is  readily  removed  by  washing  with  water.  The  adsorption  of  basic 
dyes  from  aqueous  solution  is  not  affected  by  the  presence  of  sodium 
sulphate,  but  is  favoured  by  the  presence  of  potassium  citrate  and 
particularly  by  sodium  phosphate.  Quantitative  measurements  in  the 
presence  of  sodium  phosphate  at  a  measured  hydrion  concentration 
are  described.  Magenta  is  more  strongly  adsorbed  than  methylene- 
blue,  the  latter  being  more  easily  removed  from  the  hydrated  oxide 
by  washing.  Basic  dyes  adsorbed  by  hydrated  aluminium  oxide  are 
removed  by  washing  with  water  containing  sodium  chloride,  sodium 
sulphate,  or  sodium  acetate,  but  not  by  washing  with  water  con¬ 
taining  phosphate  or  free  alkali.  Hydrated  aluminium  oxide 
containing  comparatively  large  amounts  of  chlorine  decolorises 
aqueous  solutions  of  methyl-orange  and  orange-IV,  but  with 
preparations  containing  less  than  0-05%  of  chlorine  a  certain 
minimum  concentration  of  dye  was  necessary  before  any  adsorption 
occurred.  Samples  of  hydrated  aluminium  oxide  containing 
0-56%  of  chlorine  were  shaken  up  with  5%  solutions  of  sodium 
phosphate,  potassium  citrate,  sodium  sulphate,  potassium  di¬ 
chromate,  and  sodium  acetate,  were  then  thoroughly  washed  with 
distilled  water  and  dyed  with  ponceau-211;  the  amount  of  dye 
adsorbed  was  found  to  increase  in  the  order  of  the  solutions  named, 
those  samples  treated  with  phosphate  and  acetate  having  a  -white 
and  an  intense  brick-red  colour,  respectively;  in  this  behaviour 
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hydrated  aluminium  oxide  resembles  wool.  Measurements  of 
the  adsorption  of  acid  dyes  such  as  picric  acid,  naphthol-yellow  S, 
brilliant-croeein  R,  orange  II,  ponceau-2R,  amaranth,  and  brilliant- 
crocein  9B  are  described.  The  mode  of  preparation  of  hydrated 
aluminium  oxide  has  less  influence  on  its  dyeing  properties  than  is 
the  case  with  stannic  and  titanic  acids  (cf.  Wood  and  Morley,  A., 
1923,  ii,  425,  426).  The  behaviour  to  acid  dyes  is  largely  determined 
by  the  presence  of  acidic  impurities  (cf.  Michaelis  and  Rona,  A., 
1919,  ii,  496).  A.  J.  H. 

Theory  of  Dyeing.  G.  Rossi  and  A.  Basini  (Annali  Chim. 
Appl .,  1925,  15,  4 — 16). — The  authors  regard  dyeing  as  a  simple 
process  of  adsorption  of  the  colouring  matter  by  the  fibre.  Dyeing 
may  occur  when  the  adsorption  compound  is  insoluble  in  water, 
that  is,  when  the  affinity  of  the  secondary  valencies  of  the  fibre 
towards  those  of  the  colouring  matter  is  greater  than  that  of  the 
latter  for  the  secondary  valencies  of  the  solvent.  If  this  is  not 
the  case,  dyeing  is  possible  only  with  the  intervention  of  mordants 
which,  behaving  like  substantive  dyes  towards  the  fibres,  give 
absorption  compounds  with  increased  affinity  of  their  secondary 
valencies  towards  those  of  the  dye ;  the  same  effect  is  produced  if 
the  mordant  and  dye  yield  compounds  the  secondary  valencies  of 
which  have  a  greater  affinity  for  those  of  the  fibre  than  for  those 
of  the  solvent. 

That  the  generation  of  heat  during  the  dyeing  process  cannot 
be  regarded  as  evidence  in  favour  of  the  salt-formation  theory  of 
dyeing  is  shown  by  the  observation  that  the  coagulation  of  colloidal 
arsenic  trisulphide  is  accompanied  by  thermal  change.  Other 
experimental  results  supporting  the  authors’  theory  are  :  (1)  the 
quantity  of  dye  adsorbed  by  fibres  immersed  in  dye-baths  containing 
stabilising  emulsoids  is  less  than  that  which  the  same  fibres  are 
able  to  adsorb  in  absence  of  stabilisers,  and  (2)  the  proportion  of 
dye  combining  with  the  fibre  varies,  within  certain  limits,  with  the 
concentration  of  the  bath.  T.  H.  P. 

Adsorption.  F.  Schelte  ( Z .  physikal.  Chem.,  1925,  114, 
394 — 412). — The  isotherms  representing  the  adsorption  of  methyl- 
violet,  ethyl- violet,  diamond-fuchsin,  and  methylene -blue  by  window 
and  lead  glass  are  found  to  be  of  the  usual  form.  The  surface  of 
the  glass  powder  was  determined  by  the  method  of  Schmidt  and 
Durau  (A.,  1924,  ii,  238),  which  involves  the  determination  of  the 
solubility  of  the  glass  in  dilute  alkali ;  it  was  found  that  this  solubility 
depends,  not  only  on  the  chemical  composition,  but  also  on  the 
previous  thermal  history  of  the  glass.  The  adsorption  for  the  two 
glasses  was  found  to  be  different.  Expressed  as  percentage  of 
surface  covered,  the  values  for  methyl-violet,  ethyl-violet,  diamond- 
fuchsin,  and  methylene-blue  on  window  glass  are  196-6,  164-8,  198, 
and  136-4,  respectively,  whilst  the  corresponding  values  on  the 
lead  glass  are  192,  140-3,  75-2,  and  79-5,  respectively.  The  extent 
of  the  adsorption  does  not  depend  only  on  the  magnitude  of  the 
surface  area,  but  on  the  chemical  composition  and  physical  properties 
of  the  adsorbent.  L.  L.  B. 
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Adsorption  Compounds.  V.  R.  Haller  ( Kolloid-Z .,  1925, 
36,  86 — 92;  cf.  A.,  1924,  ii,  93). — In  a  group  of  acid  triphenyl- 
methane  dyes,  the  introduction  into  the  benzaldehyde  nucleus  of  a 
sulphonic  group  increases  the  dispersion,  although  this  is  diminished 
by  the  introduction  of  a  halogen  or  nitro  group.  The  aluminium, 
iron,  and  chromium  lakes  are  polydisperse,  the  lower  degree  of 
dispersion  giving  a  blue  and  the  higher  a  reddish-violet.  Wool 
is  dyed  in  reddish  colours  and  cotton  in  blue.  E.  M.  C. 

Adsorption.  IX.  Adsorption  by  Soil.  P.  N.  Pavlov 
( Kolloid-Z .,  1925,  36,  78 — 81). — The  form  of  the  curve  representing 
the  adsorption  of  ammonium  chloride  from  aqueous  solution  by 
soil  depends  on  the  relative  amounts  of  soil  and  solution.  In 
accordance  with  the  author’s  criteria  (cf .  A.,  1924,  ii,  833)  the  action 
is  a  complex  chemical  process,  probably  involving  a  series  of  reactions 
in  which  almost  insoluble  double  salts  are  formed,  each  of  which  is 
stable  over  a  definite  range  of  concentration.  E.  M.  C. 

Vapour  Pressure-Water  Content  Diagram  and  Adsorptive 
Power  of  Aniline-black.  P.  P.  Kasakevitsch  ( Kolloid-Z ., 
1925,  36,  82 — 85). — The  vapour  pressure-water  content  curves 
of  aniline-black  are  quite  smooth  and  show  considerable  hysteresis. 
At  all  stages  of  humidity  the  water  content  for  drying  is  about 
twice  that  for  wetting.  The  importance  of  the  slowness  of  many 
adsorption  reactions  is  emphasised  and  it  is  shown  that  the  amount 
of  hydrochloric  acid  removed  from  solution  by  aniline-black  in  one 
month  is  independent  of  the  final  concentration  of  acid. 

E.  M.  C. 

Capillarity,  Evaporation,  and  Efflorescence.  K.  Schultze 
(Kolloid-Z.,  1925,  36,  65 — 78). — The  rate  of  evaporation  of  water 
from  circular  capillaries  is  proportional  to  the  area  of  the  cross- 
section,  and  falls  off  rapidly  with  the  depth  below  the  mouth  of  the 
tube.  The  rate  of  evaporation  is  considerably  greater  from  tubes 
of  irregular  cross-section,  and  it  is  suggested  that  the  shapes  of  the 
capillaries  are  important  factors  in  determining  the  course  of 
evaporation  from  granular  and  porous  materials.  Efflorescences 
were  obtained  during  the  evaporation  both  of  salt  and  of  colloidal 
solutions.  E.  M.  C. 

Behaviour  of  Oil  and  Oleic  Acid  with  Water.  IV. — -VI. 

J.  F.  Carriere  ( Bee .  trav.  chirn.,  1925,  44,  121 — 129;  cf.  A.,  1924, 
i,  461). — The  behaviour  of  a  pure  oil  with  water  is  contrasted  with 
that  of  an  oil  containing  a  trace  of  oleic  acid.  Anomalies  in  the 
behaviour  of  oil  and  water,  which  certain  observers  have  attributed 
to  hydrolysis,  are  now  explained  as  due  to  the  presence  of  impurities. 
The  interfacial  tensions  of  neutral  oil / water,  and  of  oleic  acid /water, 
respectively,  as  given  in  the  literature,  require  correction  to  about 
26  and  10-5  dynes/cm.  respectively  at  20°.  Traces  of  fatty  acids 
in  oil  may  be  detected  by  the  action  of  ammonia  vapour  after 
establishment  of  the  oil  /water  equilibrium.  [Cf.  B.,  1925,  250.] 

F.  M.  H. 
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Colours  Due  to  Thin  Films  on  Metals.  U.  R.  Evans  ( Proc . 
Roy.  Soc.,  1925,  A,  107,  228 — 237). — Experiments  are  described 
which  support  the  view  that  the  colours  of  thin  films  on  metals  are 
due  to  interference.  Mallock’s  objection  {Proc.  Roy.  Soc.,  1918, 
A,  94,  566)  that  the  temper  colours  on  steel  are  not  changed  by 
polishing  is  countered  by  an  experiment  in  which  the  colours  are 
changed  in  the  correct  sequence  by  cathodic  treatment  in  dilute 
hydrochloric  acid.  Raman’s  view  {Nature,  1922,  109,  105)  that  the 
colours  are  due  to  a  granular  structure  is  shown  to  be  untenable,  since 
the  colours  on  molten  lead  can  be  obtained  as  easily  when  the  oxide 
is  molten  as  when  it  is  solid.  The  sequence  of  colours  obtained  on 
iron  and  lead  as  above  and  also  by  exposing  silver  to  iodine  vapour 
and  copper  to  hydrogen  sulphide  corresponds  fairly  well  with  that 
expected  from  the  interference  theory.  Furthermore  on  removing 
the  lead  oxide  film  the  colours  seen  by  transmitted  light  are  com¬ 
plementary  to  those  seen  by  reflected  light.  The  author  considers 
that  Tammann  and  Koster  (A.,  1922,  ii,  831)  were  justified  in 
using  the  interference  principle  to  follow  the  velocity  of  the  growth 
of  films  but  that  the  principle  may  have  been  applied  incorrectly. 

N.  H.  Ii. 

Densities  of  certain  Aqueous  Potassium  Chloride  Solutions 
as  Determined  with  a  New  Pycnometer.  H.  C.  Parker  and 
E.  W.  Parker  {J.  Physical  Chem.,  1925,  29,  130 — 137). — A  modified 
type  of  Sprengel  pycnometer  is  described.  The  capacity  is  about 
100  c.c.  and  it  has  a  calibrated  capillary  stem  which  obviates  the 
filling  of  the  pycnometer  to  an  exact  volume.  The  densities  of 
0-0992712V,  OTA,  and  0-012V  solutions  of  potassium  chloride  are 
1-004840,  1-004881,  and  T000372  respectively,  based  on  the  value 
0-9998406  for  water  at  0°.  The  accuracy  is  about  1  part  in  a 
million  parts.  M.  B.  I). 

Densities  of  Solutions  of  Aluminium  Chloride  in  Phosgene 
[Carbonyl  Chloride].  A.  E.  O.  Germann  (J.  Physical  Chem., 
1925,  29,  138 — 141 ;  cf.  A.,  1924,  ii,  674). — The  density  of  pure 
carbonyl  chloride  at  0°  and  25°  is  1-4275  and  1-3685,  respectively. 
The  density  of  solutions  of  aluminium  chloride  in  carbonyl  chloride 
has  been  measured  at  these  temperatures,  and  over  the  range 
investigated  (0 — 50%  aluminium  chloride)  varies  linearly  with  the 
percentage  of  aluminium  chloride  present.  M.  B.  1). 

Alteration  of  the  Volume  Contraction  on  Solution.  J.  N. 

Raksiiit  {Z.  EleJclrochem.,  1925,  31,  97 — 101). — The  contraction 
which  occurs  when  various  substances  are  dissolved  in  water  and 
ethyl  alcohol  has  been  measured  at  different  concentrations.  A 
summary  of  previous  work  is  given  and  the  theory  of  the  alteration 
of  contraction  with  dilution  discussed.  The  present  results  agree 
in  general  with  van  Laar’3  hypothesis.  N.  H.  H. 

Neutralisation  of  Chloric  Acid  by  Alkalis  Studied  by 
Viscosity  Measurements.  L.  J.  Simon  {CompL  rend.,  1924, 
179,  822 — 825). — Chloric  acid,  on  neutralisation  with  sodium  or 
potassium  hydroxide,  gives  results  similar  to  those  previously 
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obtained  with  polybasic  acids  (A.,  1923,  ii,  219;  1924,  ii,  335,  455). 
The  differences  previously  observed  between  the  two  alkalis  also 
apply  to  the  present  case.  H.  J.  E. 

Refractometric  Studies  of  Neutralisation.  F.  S.  Hammett 
(J.  Franklin  Inst.,  1925,  199,  91 — 98). — The  refractive  index  of 
mixtures  of  strong  and  weak  mono-,  di-,  and  tri-basic  acids  (hydro¬ 
chloric,  acetic,  sulphuric,  oxalic,  phosphoric,  and  citric)  and  strong 
mono-acidic  bases  (sodium  and  potassium  hydroxides)  is  a  linear 
function  of  the  salt  concentration  when  excess  of  base  is  present. 
The  linear  relation  also  holds  for  excess  of  acid  when  the  acids  are 
monobasic,  but  not  when  di-  or  tri-basic  acids  are  involved.  This  is 
ascribed  to  the  formation  of  acid  salts.  L.  F.  G. 

Electrolyte-free,  Water-soluble  Proteins.  II.  Effect  of 
Carbon  Dioxide.  I.  M.  Adolf  and  W.  Pauli  (Biochem.  Z., 
1924, 152,  360 — 372). — The  preparation  by  electro -dialysis  of  highly 
purified  serum-albumin,  egg-albumin,  and  “  glutin  ”  (gelatin)  is 
described.  The  conductivity  of  such  pure  proteins  rises  on  contact 
with  air,  and  is  again  lowered  by  electrodiaiysis  to  a  constant  value 
corresponding  with  the  hydrogen  ions  and  negative  protein  ions 
present.  It  is  suggested  that  the  increase  of  conductivity,  which 
does  not  affect  the  hydrogen-ion  concentration,  the  isoelectric 
point,  or  the  anodic  migration  of  the  protein,  is  due  to  the  formation 
of  equivalent  amounts  of  negative  and  positive  protein  ions  associated 
with  positive  hydrogen  and  negative  hydrogen  carbonate  ions, 
respectively.  J.  P. 

Distribution  of  Particles  in  Colloidal  Suspensions.  W.  W. 

Barkas  (Trans.  Faraday  Soc.,  1925 ;  advance  proof). — The  constants 
in  the  equation  given  by  Porter  and  Hedges  (A.,  1923,  ii,  743), 
viz.  loge  ?i/(l  — -  bn)  +  1/(1  —  bn)  —  Ky  +  A,  are  empirical.  These 
constants  should  have  values  which  depend  on  the  size  and  mass  of 
the  particles,  and  an  attempt  has  been  made  to  determine  them  for 
suspensions  of  gamboge,  copper,  and  silver.  Sols  containing 
particles  between  certain  narrow  limits  of  size  were  used,  the 
determination  of  the  distribution  being  carried  out  in  a  specially 
constructed  cell  by  the  method  of  counting.  Values  of  K  were 
determined,  and  from  the  equation  K  —  gNm(u  —  y)/B0Tu  the 
values  for  the  limiting  radius  of  the  gamboge,  silver,  and  copper 
particles  were  found  to  be  1-85  X  10~5  cm.  (K  =  120),  4-32  x  10-6 
cm.  ( K  =  80),  and  6-47  X  1CT6  cm.  ( K  =  220),  respectively. 
These  values  wTere  checked  by  measurement  of  the  rate  of  fall  of 
thin  cloud  in  uncentrifuged  solution,  and  good  agreement  wras 
obtained  with  gamboge  and  copper  particles.  In  the  derivation  of 
the  equation  it  is  assumed  (1)  that  the  particles  are  spherical,  (2) 
that  Stokes’  law  is  obeyed,  and  (3)  that  the  particles  exist  in  the 
pure  state  in  the  solution.  With  regard  to  (1),  it  was  observed 
with  the  larger  particles  of  gamboge  that  the  diffraction  rings  are 
of  irregular  intensity,  from  which  it  is  inferred  that  these  particles 
are  not  spherical.  The  formula  of  Porter  and  Hedges  appears 
to  hold  within  the  limits  of  experimental  error.  L.  L.  B. 

11* 
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Law  of  Distribution  of  Particles  in  Colloidal  Suspension. 
Specific  Volume  of  a  Gamboge  Suspension.  J.  R.  H.  Coutts 
(Trans.  Faraday  Soc.,  1925;  advance  proof). — Measurements  of 
the  densities  of  gamboge  suspensions  by  means  of  a  pycnometer 
show  that  there  is  no  measurable  change  in  volume  in  the  formation 
of  these  suspensions.  L.  L.  B. 

Connexion  between  Osmotic  Pressure,  Swelling  Pressure, 
and  Adsorption.  M.  P6lanyi  (Z.  physikal.  Chem.,  1925,  114, 
387 — 393 ;  cf.  A.,  1914,  ii,  720). — The  author  has  derived  the  relation 
c' — c-{-(dc'  jdlogeC)c^const=cjRT  .dPjdc,  where  c!  is  the  crystalloid 
concentration  in  the  solution  containing  colloid,  c  the  crystalloid 
concentration  in  the  crystalloid  solution,  C  the  colloid  concentration, 
and  P  the  swelling  pressure  or  osmotic  pressure.  Its  validity  is 
confirmed  within  the  limits  of  error  by  Loeb’s  data  for  gelatin 
phosphate.  L.  L.  B. 

Stability  of  Arsenious  Sulphide  Hydrosol  and  Velocity  of 
Colloidal  Particles  Moving  under  the  Influence  of  Gravity. 

A.  Dumanski  ( Kolloid-Z .,  1925,  36,  98 — 99). — The  particles  of  an 
arsenious  sulphide  sol,  kept  under  observation  for  4  years,  fell  at 
a  constant  rate  of  0-031  cm.  per  day.  E.  M.  C. 

Colloidal  Lead  Dioxide  from  Lead  Tetra-acetate.  A. 

Gutbier  and  H.  0.  Meyer  (Z.  anorg.  Chem.,  1924, 141,  95 — 100). — 
Perfectly  dry  lead  tetra-acetate,  prepared  by  the  method  of  Dimroth 
and  Schweizer  (cf.  A.,  1923,  ii,  744),  was  found  to  decompose 
immediately  in  presence  of  water,  giving  lead  dioxide.  To  prepare 
colloidal  lead  dioxide  from  the  acetate,  the  latter  (1-5  g.)  should  be 
slowly  added,  at  the  ordinary  temperature  and  with  rapid  stirring, 
to  a  0-3%  solution  of  gum  arabic  (250  c.c.)  to  which  0 •  2  A - amm onia 
solution  (30  c.c.)  has  been  added.  The  sol  is  filtered  from  small 
quantities  of  brown  precipitate,  and  dialysed  as  rapidly  as  possible. 
The  pure  preparation  is  dark  brown .  A  white  precipitate  of  hydrated 
lead  dioxide  separates  slowly  on  long  keeping.  L.  L.  B. 

Colloidal  Sugar.  I.  P.  P.  von  Weimarn  ( Kolloid-Z .,  1925, 
36,  118 — 122). — When  solutions  of  dextrose  in  commercial  absolute 
alcohol  or  acetone  are  poured  into  a  large  excess  of  ether  at  the 
ordinary  temperature,  the  crystallisation  process  passes  through 
a  marked  colloidal  stage,  lasting  about  2  hrs.  The  suspensions 
produced  by  pouring  alcoholic  dextrose  solutions  into  benzene, 
toluene,  or  xylene  are  much  more  stable  and  show  violet,  deep  blue, 
or  green  shades  with  a  strong  opalescence  in  the  complementary 
colours.  E.  M.  C. 

Cholesterol  and  its  Esters.  E.  Keeser  ( Biochem .  Z.,  1924, 
154,  321 — 327).— Methods  are  described  for  preparing  stable  sols 
of  cholesterol  and  lecithin.  Both  sols  diminish  the  stability  of 
negatively  charged  colloids.  The  activity  of  the  sols  of  the  fatty 
acid  esters  of  cholesterol  in  diminishing  the  stability  of  negatively 
charged  colloids  is  reduced  as  the  length  of  the  carbon  chain  in  the 
homologous  series  is  increased.  A  cholesterol  sol  has  a  considerably 
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lower  surface  tension  than  pure  water.  Its  fatty  acid  esters  are 
less  active  in  lowering  the  surface  tension  of  water,  the  activity 
again  falling  off  as  the  molecular  weight  increases.  The  constant 
proportion  existing  in  the  organism  between  free  cholesterol  and  its 
esters  has  an  important  bearing  on  the  physical  state  of  the  body 
colloids.  H.  D.  K. 

Colloids  and  Mineral  Waters.  E.  Henrijean  and  W. 
Kopaczewski  ( Conipt .  rend.,  1924,  179,  909 — 912). — The  surface 
tension  of  coloured  negative  colloid  solutions  is  equal  to,  and  that  of 
positive  colloid  solutions  is  less  than  that  of  distilled  water.  A 
similar  difference  is  found  when  distilled  water  is  mixed  with  the 
colloid.  On  substituting  mineral  water  for  the  distilled  water,  the 
effect  is  reversed;  this  is  attributed  to  the  presence  of  a  positive 
colloid  in  the  natural  water.  If  a  natural  mineral  water  is  replaced 
by  an  artificial  preparation  of  identical  chemical  composition,  no 
such  reversal  is  observed.  The  conclusion  is  reached  that  the 
ferruginous  mineral  water  used  in  the  experiments  (Spa,  Source 
Pierre-le-Grand)  contains  an  electropositive  hydrosol  of  iron. 

H.  J.  E. 

Colloids  and  Mineral  Waters.  d’Arsonval  and  Bordas 
( Compt .  rend.,  1924,  179,  912 — 913  ;  cf.  preceding  abstract). — 
Certain  mineral  waters  deposit  sediment  after  being  bottled.  The 
deposition  of  sediment  may  be  avoided  by  adding  carbon  dioxide 
in  order  to  avoid  both  oxidation  and  precipitation  from  acid 
carbonates.  Certain  cases  of  deposition,  however,  do  not  seem  to 
be  traceable  to  these  two  causes.  H.  J.  E. 

Velocity  Function  of  the  Viscosity  of  Disperse  Systems.  I. 

W.  Ostwald  ( Kolloid-Z .,  1925,  36,  99 — 117). — It  is  suggested  that 
the  term  “  structural  viscosity  ”  should  be  used  quite  generally  in 
referring  to  the  deviations  from  Poiseuille’s  law  which  are  shown  by 
certain  colloidal  solutions.  Such  deviations  are  shown  in  the 
influence  of  change  of  pressure  or  rate  of  flow  on  the  viscosity.  Even 
for  colloids  exhibiting  “structural  viscosity,”  measurements  with 
the  Ostwald  type  of  viscosimeter  are  trustworthy.  A  simple 
pressure-viscosimeter  is  described  for  measuring  the  effect  of  vari¬ 
ations  in  the  rate  of  flow.  The  capillary  viscosimeter  is  modified 
by  using  a  short,  narrow  capillary  with  an  upper  bulb  in  the  form 
of  a  flat  lens  and  by  increasing  the  length  of  the  arms  to  20 — 50  cm. 
The  filling  tube  is  wide  and  is  graduated  throughout  its  length.  The 
instrument  is  calibrated  for  water  for  different  heights  of  filling. 
If  tw  and  tk  are  the  times  of  flow  for  water  and  for  the  colloidal  sol¬ 
ution,  for  the  same  height,  and  if  kx,  k2,  etc.,  are  constants,  the  results 
for  a  large  number  of  colloidal  solutions  may  be  expressed  by 
h  —  k j  .  twn  with  an  accuracy  of  1 — 2%.  In  some  cases  better 
agreement  is  given  by  tk  =  twn  +  k2  .  twn  or  tk  =  bA(tk  —  tw)n.  Similar 
equations  hold  for  measurements  with  the  Hess  and  the  Couette 
apparatus.  The  exponent  n,  which  measures  the  “  structural 
viscosity,”  is  greater  than  1 ;  the  highest  value  found  was  T75  for 
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a  1%  caoutchouc  sol  in  benzene.  The  constant  k  is  generally  less 
than  1,  but  may  be  greater.  For  colloidal  solutions,  such  as  those 
of  gelatin,  reduction  of  concentration  or  heating  causes  both  con¬ 
stants  to  approach  the  value  1 .  Since  colloidal  solutions,  like  their 
dispersive  media,  probably  give  values  for  k  less  than  1  for  higher 
pressures  and  turbulent  motion,  the  complete  relationship  between 
velocity  of  flow  and  pressure  will  be  represented  by  a  sigmoid  curve. 

E.  M.  C. 

Physico-chemical  Properties  of  Gelatin.  Rotatory  Power. 

F.  Vles  and  E.  Vellinger  ( Compt .  rend.,  1925,  180,  439 — 442). — 
The  mutarotation  and  rotatory  power  of  gelatin  gels  at  various  pn 
values  have  been  investigated  at  40°  and  at  the  ordinary  temper¬ 
ature  (12 — 15°).  The  diffusion  of  light  by  the  gels  and  the  resulting 
polarisation  have  also  been  studied  in  their  relation  to  the  pn  value 
of  the  gel.  The  light  diffused  is  a  maximum  at  the  isoelectric 
point  (pir  4-7)  and  passes  through  minima  at  pn  values  2-6  and  13. 
Freshly- prepared  samples  exhibit  mutarotation  at  the  ordinary 
temperature,  but  not  at  40°.  The  phenomenon  is  most  pronounced 
at  the  isoelectric  point.  The  rotatory  power  (negative)  at  12 — 15° 
plotted  as  a  function  of  pK  exhibits  a  pronounced  maximum  at  the 
isoelectric  point  and  two  minima,  one  at  pa  3  and  the  other  well  on 
the  alkaline  side.  The  rotation  is  more  pronounced  for  blue  than 
for  yellow  light.  At  40°  there  is  a  slight  minimum  at  pa  4-7.  The 
mutarotation  is  due  to  the  slow  conversion  of  a  system  stable  at  40° 
into  one  stable  at  12 — 15°,  the  rate  of  change  being  retarded  by  the 
viscosity  of  the  medium.  The  development  of  a  maximum  value  in 
the  rotation  is  attended  by  the  parallel  development  of  an  opalescence, 
showing  the  change  to  be  accompanied  by  a  modification  of  the 
physical  structure.  The  interpretation  of  the  pu-rotatory  power 
diagram  is  considered.  J.  S.  C. 

Osmotic  Pressure  of  Haemoglobin.  Explanation  of  the 
Effect  of  Acetic  Acid,  based  on  Donnan's  Theory  of  Membrane 
Equilibrium.  H.  C.  Wilson  (. Biochem .  J.,  1925,  19,  80 — 83).— 
When  haemoglobin  is  dialysed  in  an  osmometer  against  acetic  acid, 
there  results  a  four-  to  six-fold  increase  in  osmotic  pressure  above  the 
value  against  distilled  water.  The  hydrogen-ion  concentration  of 
the  haemoglobin  solution  is  considerably  less  than  that  of  the  acetic 
acid  solution.  It  is  supposed  that  haemoglobin  acetate  is  formed. 

s.  s.  z. 

General  Character  and  Electrical  Properties  of  Gels.  F. 

Michaud  {J.  Chim.  physique,  1924,  21,  386 — 395 ;  cf.  A.,  1923,  ii,  134 ; 
Compt.  rend.,  1924,  178,  993). — An  electrical  double  layer  exists  at 
the  surface  of  a  gel  which  itself  consists  of  a  network  of  canals 
filled  with  liquid,  the  radii  of  the  canals  being  less  than  that  of  the 
double  layer.  Adsorption  occurs  and  is  general ;  the  negative 
charges  only  can  penetrate  the  canals.  Addition  of  alkali  increases 
the  charge  on  the  double  layer,  the  attraction  between  the  charges 
is  increased,  and  the  canals  expand  to  allow  the  positive  charges  to 
enter,  as  a  result  of  which  the  gel  expands.  Conversely,  acids  pro¬ 
duce  contraction,  but,  if  the  acid  is  sufficiently  strong,  it  may  reverse 
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the  sign  of  the  double  layer  and  expansion  will  then  occur,  as  in  the 
case  of  gelatin.  The  deformation  of  gels  by  electric  currents  is  due 
to  electrical  osmosis,  and  prolonged  passage  of  the  current  results 
in  the  drying  of  the  gel  at  the  anode,  whilst  liquid  collects  round  the 
cathode.  Conversely,  a  difference  of  potential  is  produced  if  the 
gel  is  pressed,  owing  to  the  liquid  being  forced  along  the  canals. 
A  complete  explanation  of  the  above  phenomena  must  take  account 
of  both  chemical  and  adsorption  processes.  Gels  are  an  essential 
constituent  of  living  matter,  and  certain  muscular  and  nervous 
effects  may  be  due  to  their  properties.  If  a  current  is  passed  through 
a  nerve,  the  latter  is  more  excitable  at  the  cathode,  possibly  owing 
to  the  production  of  liquid  as  in  the  case  of  gels.  W.  H.-R. 

Electro-dialysis  of  Agar.  E.  H.  Harvey  (Amer.  J .  Pharm., 
1925,  97,  66 — 70). — By  subjecting  agar  sols  to  a  preliminary  treat¬ 
ment  with  0-5%  acetic  acid  and  water  and  then  to  electro- dialysis 
for  12  hrs.  at  50°,  the  ash  content  on  a  dry  basis  was  reduced  from 
3-75%  to  0-81%.  E.  M.  C. 

Chemical  Theory  of  the  Protective  Action  of  Sugars.  II. 

D.  L.  Shrivastava,  R.  S.  Gupta,  M.  Prasad,  and  S.  S.  Bhatnagar 
(J.  Physical  Chem.,  1925,  29,  166 — 177 ;  cf.  A.,  1924,  i,  942). — 
Adsorbed  sugars  (sucrose,  arabinose,  mannose,  maltose,  lsevulose, 
and  xylose)  do  not  contribute  to  the  rotation  observed  when  the 
sugar  is  dissolved  in  a  colloidal  solution  (cadmium,  antimony,  and 
arsenic  sulphides,  and  selenium).  Similar  observations  made  with 
aluminium  stearate  and  palmitate,  zinc  oleate,  and  magnesium 
oxide  lead  to  the  same  conclusion.  The  change  in  optical  activity 
is  not  due  to  mutarotation  produced  by  the  dissolving  agents. 

M.  B.  D. 

Conditions  of  Precipitation,  by  Electrolytes,  of  Selenium 
Hydrosol  and  Other  Hydrosols.  J.  J.  Doolan  (J.  Physical 
Chem.,  1925,  29,  178 — 187). — The  coagulating  powers  of  various 
electrolytes  have  been  determined  for  selenium  and  tellurium 
hydrosols.  The  results  are  not  in  accord  with  Whetham’s  law 
(A.,  1900,  ii,  62).  M.  B.  D. 

Ionic  Conflict  and  its  Relations  with  the  Physico-chemical 
Constants  of  Plasma.  A.  H.  Roefo  and  L.  M.  Correa  (J.  Chim. 
physique,  1924,  21,  466 — 468). — Certain  physiological  properties  of 
blood  plasma  depend  on  the  value  of  the  ratio  (Na+K)/(Mg-f-Ca) 
formed  by  the  four  chief  mineral  elements.  The  value  of  this  ratio 
is  also  responsible  for  the  physical  properties  of  some  colloids.  ’  In 
determining  the  physical  properties  of  plasma,  it  is  necessary  to 
add  oxalate  to  prevent  coagulation.  Test  portions  of  blood  were 
treated  with  just  sufficient  oxalate  to  prevent  coagulation  and 
plasma  was  prepared  by  centrifuging.  When  this  plasma  was 
treated  with  quantities  of  sodium  oxalate  increasing  from  1  to  10  mg., 
the  surface  tension  gradually  increased  from  60-50  to  60-92  dynes,  a 
more  rapid  increase  to  70-4  dynes  occurring  when  12  mg.  of  sodium 
oxalate  were  added.  The  weights  of  the  test  portions  are  not  stated. 

W.  H.-R. 
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Dissociation  of  Chlorine  into  Atoms.  M.  Trautz  and  F. 
Geissler  (Z.  anorg.  Chem.,  1924,  140,  116 — 148). — The  amount 
of  chlorine  present  in  a  porcelain  vessel  of  known  volume  at  atmo¬ 
spheric  pressure  was  determined  for  temperatures  between  1151  and 
1264°,  and  compared  with  that  calculated  after  making  allowances 
for  the  departure  of  chlorine  from  the  simple  gas  laws.  From  the 
temperature  coefficient  of  the  equilibrium  constant  the  heat  of 
decomposition  is  59500  ±200  cal.  The  chemical  constant  calcul¬ 
ated  from  the  isochore  lies  between  0-54  and  2-27,  which  differs 
considerably  from  that  calculated  by  Stern’s  formula.  L.  J.  H. 

Equilibrium  of  Gases  in  the  Reaction  of  Explosives.  N. 

Yamaga  (J .  Fac.  Eng.  Tokyo  Imp.  Univ.,  1924,  15,  207 — 271). — 
Calculations  in  the  theory  of  explosives  based  on  the  analysis  of  the 
gaseous  products  are  incorrect  owing  to  the  change  of  equilibrium 
constant  during  cooling.  The  equilibrium  at  the  moment  of 
explosion  is  that  of  the  water-gas  reaction.  During  cooling  methane 
is  formed  by  the  reactions  C0  +  3H2=CH4+H20,  C02+4H2= 
CIT4+2H20,  and  4C0+2H20=CH4+3C02.  These  reactions  occur 
only  below  1500°,  the  stability  temperature  of  methane.  The 
equilibrium  constants  of  the  water-gas  and  methane  reactions  were 
calculated  by  the  Nernst  heat  theorem,  using  the  specific  heat  data 
of  Piers  and  of  Bjerrum.  The  constants  given  by  these  equations 
are  compared  wdth  those  given  by  the  expressions  of  several  other 
authors.  All  equations  are  satisfactory  up  to  2000°  Abs.  Above 
this,  wide  divergences  occur  except  between  the  author’s  equations 
and  that  of  Nernst.  A  consideration  of  the  thermodynamic  rela¬ 
tions  of  gas  mixtures  based  on  van  der  Waals’  equation  shows  that 
at  high  temperatures  actual  gas  mixtures  may  be  treated  as  ideal. 
On  this  basis  a  graphical  method  is  developed  by  which  the  tem¬ 
perature  and  heat  of  explosion,  and  the  equilibrium  at  the  moment 
of  explosion,  may  be  derived  from  the  analysis  of  the  explosive  and 
its  heat  of  formation.  F.  G.  T. 

Equation  for  the  Haber  Equilibrium.  L.  J.  Gillespie  ( Proc . 
Nat.  Acad.  Sci.,  1925,  11,  73 — 74). — The  equations  log  Kp= 
(2679-35+ l-1184p)l/T-(5-8833+0-001232p)  and  log  Kp={ 2172-26 
+  1.99082p)l/I7 — (5-2405+0  002155p)  represent  the  values  of  the 
equilibrium  constant  over  the  temperature  range  325 — 500°  at  pres¬ 
sures  up  to,  and  greater  than,  100  atm.  respectively.  Attempts  to 
obtain  a  single  equation  for  high  and  low  pressure  data  failed 
because  of  certain  discontinuities.  Haber’s  data  for  30  atm.  do  not 
agree  with  the  above  equation.  An  explanation  of  the  discrepancy 
is  offered.  J.  S.  C. 

Electrolytic  Dissociation  of  Dibasic  Acids.  II.  Second 
Dissociation  Constants.  E.  Larsson  (Z.  anorg.  Chem.,  1924, 
140,  292 — 300). — The  second  dissociation  constants  at  18°  of  14 
organic  acids  measured  by  the  author’s  electrometric  method  (cf. 
A.,  1923,  ii,  55)  are  shown  to  agree  with  values  calculated  from  the 
formula  previously  given,  and  with  those  obtained  by  other  methods. 
The  values  for  oxalic  acid,  7-1  Xl0~5,  and  maleic  acid,  5-1  XlO'7, 
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are  higher  than  those  found  by  Chandler  (cf.  A.,  1908,  ii,  467),  but 
are  supported  by  other  evidence.  Bjerrum’s  n  and  r  factors  (A., 
1923,  i,  1059)  are  calculated  for  the  acids  investigated ;  those  obtained 
for  a  series  of  dibasic  a-thio-fatty  acids  indicate  that  the  carboxyl 
groups  in  racemic  acids  are  about  0-8  A.  nearer  than  in  the  corre¬ 
sponding  Tweso-compounds.  The  value  of  n  tends  to  increase  as 
ethylenic  linkages  are  introduced  into  the  molecule.  S.  K.  T. 

Aqueous  Solutions  of  Carbon  Dioxide  and  Carbonic  Acid. 

C.  Faurholt  (J.  Chim.  physique,  1924,  21,  400 — 455). — The 
equilibria  between  carbon  dioxide,  carbonic  acid,  and  carbonate 
and  hydrogen  carbonate  ions  in  aqueous  solutions  of  different  acidity 
were  investigated  in  detail.  Buffer  solutions  of  formates,  acetates, 
cacodylates,  phosphates,  borates,  and  carbonates  with  their 
respective  acids  were  used  to  give  solutions  of  known  pK  value.  To 
these  were  added  solutions  of  carbonic  acid,  and,  after  a  measured 
interval,  excess  of  dimethylamine ;  the  latter  combines  with 
carbonate  or  carbonic  acid  to  form  a  carbonate,  and  with  molecular 
carbon  dioxide  (C02)  to  form  a  carbamate,  the  relative  amounts  of 
the  two  being  determined.  In  some  cases  corrections  have  to  be 
applied  owing  to  variation  of  the  p H  value  during  the  experiment, 
but  the  original  must  be  consulted  for  these.  Carbon  dioxide  is 
hydrated  in  two  ways,  represented  by  the  equations  (1)  C02+H20= 
H2C03,  and  (2)  C02+0H'==HC03'.  These  reactions  take  place 
simultaneously,  but  for  values  of  pK<  8  the  hydration  is  almost 
entirely  due  to  reaction  (1),  whilst  for  values  of  pH>10  reaction  (2) 
predominates.  Between  these  limits  the  two  reactions  take  place 
with  comparable  velocity,  but  the  agreement  between  calculated 
and  experimental  values  is  not  good,  owing  possibly  to  side  reactions 
with  the  (borate)  buffer  solution.  The  velocity  coefficients  of  the 
reactions  (1)  and  (2)  are  respectively  0-0013  and  405  at  0°  and  0-011 
and  1740  at  18°.  Dehydration  occurs  by  the  reversal  of  reactions  (1) 
and  (2),  reaction  (1)  predominating  in  acid  solutions.  The  values  of 
the  dehydration  velocity  coefficients  at  0°  and  18°  are  &h2co35  1-16 
and  7-1,  and  ^hco.,',  10  5'59  and  KT4'52,  respectively.  The  total 
velocity  of  dehydration  varies  with  the  acidity  and  is  a  complex 
function,  as  the  proportions  of  the  initial  carbonate  existing  as  H2C03, 
HC03',  and  C03"  vary  greatly  with  the  acidity.  In  strongly  acid 
solution  the  time  taken  to  reach  equilibrium  is  about  1  sec.  and  1/7 
sec.  at  0°  and  18° ;  with  decreasing  acidity  these  times  rise  to  a  maxi¬ 
mum  at  pa  8,  being  700  secs,  and  80  secs,  at  the  same  temperatures, 
whilst  for  pK>9  the  times  decrease  regularly.  At  equilibrium,  in 
solutions  from  pK  0  to  pu  4-5,  less  than  2%  of  the  total  dissolved 
carbon  dioxide  is  in  the  form  of  carbonic  acid  or  carbonate  or  hydro¬ 
gen  carbonate  ion;  in  alkaline  solutions  (pK  12  to  15)  almost  the 
whole  exists  as  carbonate  (C03")  ion.  The  values  of  the  first  and 
second  dissociation  constants  of  carbonic  acid  are  determined 
as  2  x  10~4  and  10~10'5  respectively  at  0°.  In  reaction  (1)  above,  the 
equilibrium  constant  K  hydrate = “mco, /®co2  is  1  /891  at  0°,  and  1  /646 
at  18°.  The  solutions  of  carbon  dioxide  used  varied  from  0-2  to  0-5 
M.  W.  H.-R. 
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Condition  of  Methyl-orange  in  its  Transition  Interval. 

I.  M.  Kolthofp  (Bee.  trav.  chim.,  1925,  44,  68 — 74). — Bjerrum’s 
theory  of  salt-like  double  ions  is  applied  to  the  case  of  methyl- 
orange,  and  the  colour  change  thus  represented  : 

*HNMe2RS03' + OH'  =^NMe2RS03'+H20. 

red  yellow 

Methyl-orange  fulfils  the  criteria  for  a  basic  indicator  (cf.  A., 
1922,  ii,  156 ;  1923,  ii,  330)  and  the  dissociation  constant  of  the  base 
is  of  the  same  order  as  that  of  dimethylaminoazobenzene.  The 
sulphonic  acid  group  behaves  as  a  very  strong  acid.  F.  M.  H. 

Condition  of  Methyl-red  in  its  Transition  Interval.  I.  M. 

Kolthoff  (Bee.  trav.  chim.,  1925,  44,  75 — 81). — By  means  of 
partition  experiments  with  the  aqueous  solution  and  light  petroleum 
near  the  isoelectric  point  (pn  3*9)  of  o-methyl-red  (dimethylamino- 
azobenzene-o-carboxylic  acid),  it  is  found  that  at  15°  kb— 2*5 . 10~12 
and  ka= 9 . 10'6.  According  to  Bjerrum’s  theory  (A.,  1923,  i,  444), 
the  red  double  ion  *HNMe2RC02'  forms  with  acids  *HNMe2RC02H 
and  with  bases  NMe2RC02'.  At  pH  4—6,  o-methyl-red  behaves  as  a 
base,  kb  7 . 10~10,  ka  2-5 . 10~3.  Similarly,  the  behaviour  of  p-methyl- 
red  is  best  explained  by  the  theory  of  double  ions,  and  for  it  are  found 
kb  KT10’5  and  ka  KT3’3.  F.  M.  H. 

Cryoscopic  Measurements  with  Nitrobenzene.  III.  Equi¬ 
librium  in  Nitrobenzene  Solution.  F.  S.  Brown  (J.  Chem.  Soc., 
1925,  127,  345 — 348;  cf.  this  vol.,  ii,  32). — The  dissociation  of 
naphthalene  picrate  and  of  naphthalene-trinitrotoluene  have  been 
investigated  by  cryoscopic  measurements  of  their  solutions  in  moist 
nitrobenzene  in  the  presence  of  partially  dehydrated  Glauber’s  salt. 
The  dissociation  obeys  the  law  of  mass  action.  The  free  energy 
of  formation  of  naphthalene  picrate  at  3°  is  calculated  as  2083  cal. 
per  mol.  in  agreement  with  values  obtained  by  Bronsted  (A.,  1912, 
ii,  20)  from  E.M.F.  measurements.  W.  H.-R. 

Deliquescence  of  Salts.  K.  Scheringa  (Pharm.  Weekblad, 
1925,  62,  185 — 190). — A  solid  salt  becomes  liquid  on  exposure  by 
attraction  of  water  from  the  air  when  the  vapour  pressure  of  its 
saturated  solution,  at  the  temperature  prevailing,  is  less  than  65% 
of  the  vapour  pressure  of  water  at  that  temperature,  but  remains  dry 
if  this  figure  is  over  70%,  the  relative  humidity  of  the  atmosphere 
being  usually  about  65%.  Tables  showing  this  percentage  pressure 
for  various  salts  at  various  temperatures  and  pressures  are  given. 

S.  I.  L. 

Lithium.  III.  Lithium  Hydride.  G.  F.  Hlttig  and  A. 
Kjrajewski  (Z.  anorg.  Chem.,  1925,  141,  133 — 160;  cf.  A.,  1924,  ii, 
756). — The  dissociation  pressure  of  lithium  hydride  has  been 
measured  at  various  temperatures.  The  hydride  was  prepared  by  a 
modification  of  Moers’  method  (A.,  1921,  ii,  200),  the  maximum  yield 
being  obtained  at  750°.  Hydrogen  attacks  the  molten  lithium  at 
temperatures  above  400°,  yielding  a  product  which  contains  98-77% 
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of  the  hydrogen  required  for  the  formula  LiH.  Sublimation  is 
accompanied  by  decomposition,  the  hydrogen  not  recombining  with 
the  lithium,  and  the  hydride  is  extremely  unstable  in  air.  As  the 
percentage  of  hydrogen  in  the  sample  increases  so  the  pressure 
increases,  an  extremely  rapid  increase  occurring  as  the  hydrogen 
content  approaches  that  required  for  the  composition  LiH;  this 
behaviour  is  similar  to  that  observed  with  magnesium  halide- 
ammonia  systems  investigated  by  Biltz  and  Hiittig  (A.,  1922,  ii,  59), 
and  is  said  to  afford  additional  evidence  that  lithium  hydride  is  a 
true  compound.  A  difference  of  0-02%  in  the  hydrogen  content 
doubles  the  pressure.  The  period  required  for  the  attainment  of  a 
constant  pressure  value  varies  very  largely  for  different  investig¬ 
ations  and  different  temperatures  and  the  experimental  results  are 
broadly  represented  by  two  typical  curves,  one  for  high  temperatures 
and  the  other  for  low  temperatures.  The  values  for  the  dissociation 
pressure  of  a  solid  phase  of  composition  LiH0  987  are,  at  temperatures 
of  150°,  170°,  and  190°,  p(mm.)—0-05,  0*11,  and  0-34,  respectively. 
At  the  ordinary  temperature  (23-5°)  the  observed  pressure  was 
0-023  mm.,  which  shows  a  large  discrepancy  from  the  value 
(4-57  X  10_22mm.  at  13°)  calculated  by  Moers  (loc.  cit.)  from  the  heat 
of  formation  and  specific  heat  data.  If  a  preparation  which  has 
been  decomposed  at  high  temperature  is  left  for  a  time  at  the 
ordinary  temperature  and  then  again  heated  at  the  higher  temper¬ 
ature  the  hydrogen  pressure  measured  is  greater  than  that  recorded 
when  the  heating  is  uninterrupted.  With  a  solid  phase  containing 
a  large  excess  of  metallic  lithium  no  extremely  small  dissociation 
pressures  are  obtained  such  as  are  required  on  thermochemical 
grounds.  In  explanation,  it  is  suggested  that  the  hydrogen  ion 
eliminated  is  freely  mobile  and  diffuses  throughout  the  system,  pro¬ 
ducing  a  homogeneous  phase.  The  calculated  heat  of  the  reaction 
is  also  in  good  agreement  with  the  experimental  value  obtained  by 
Gunz,  2Li+l-00Ha=2LiH-(-43,200  cals.  Arbitrary  extrapolation 
of  the  value  of  the  dissociation  pressure  to  that  of  pure  lithium 
hydride  yields  a  value  greater  than  1  atm.  From  the  experimental 
pjt  value  the  heat  of  reaction  is  calculated  by  use  of  the  Nernst  equa¬ 
tion,  and  certain  X-ray  spectroscopic  measurements  are  recorded.  In 
pure  lithium  hydride,  the  arrangement  of  the  lithium  ion  is  a  face- 
centred  cubic  lattice  and  the  distance  between  the  middle  points  of 
the  lithium  and  hydrogen  ions  is  calculated  to  be  2  -00  X 10"8  cm .  The 
energy  liberated  by  the  combination  of  metallic  lithium  with  gaseous 
hydrogen  (2Li-j-H2=2LiH)  at  absolute  zero  is  calculated  to  be 
U0=40,775  cals.,  whilst  that  for  the  reaction  of  two  atoms  of  lithium 
with  1  mol.  of  hydrogen  to  produce  2  mols.  of  lithium  hydride  is 
practically  zero.  J.  W.  B. 

Alpha  Phase  Boundary  in  the  Copper-Zinc  System.  R. 

Genders  and  G.  L.  Bailey  (Inst.  Metals,  Mar.,  1925 ;  advance  copy, 
9  pp.). — The  a  phase  boundary  in  the  copper-zinc  system  is  a  straight 
line  perpendicular  to  the  axis  of  composition  up  to  450°  at  61%  Cu ; 
above  this  temperature  it  inclines  in  a  slightly  curved  line  to  meet 
the  solidus  at  about  906°  and  67-5%  Cu.  Alloys  containing  61 — 
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63%  Cu  consist  of  pure  a  at  the  ordinary  temperature,  but  on  heating 
above  450°  this  is  progressively  transformed  into  (3  until  above  800° 
the  change  is  complete.  [Cf.  B.,  1925,  246.]  A.  R.  P. 

Equilibrium  Diagram  of  the  Aluminium-Zinc  System. 

T.  Isihara  (Inst.  Metals,  Mar.,  1925;  advance  copy,  17  pp.). — Ac¬ 
cording  to  measurements  of  the  electrical  conductivity  the  solubility 
of  aluminium  in  solid  zinc  falls  from  1%  at  the  m.  p.  to  0-3%  at  20°, 
whilst  the  solubility  of  zinc  in  solid  aluminium  is  22-5%  at  20°, 
30%  at  280°,  and  60%  at  440°.  The  eutectic  contains  5%  A1  and 
melts  at  380°,  the  peritectic  line  at  440°  extends  from  13%  to  41  %  A1 
and  the  eutectoid  line  at  280°  from  0*3%  to  65%  Al.  The  eutectoid 
contains  21%  Al  and  is  formed  by  the  decomposition  of  the  unstable 
[3  phase,  which  appears  to  consist  of  a  solid  solution  of  an  unknown 
compound  in  a,  into  [3-}-y.  In  alloys  containing  |3  a  transformation 
similar  to  the  A2  transformation  in  iron  takes  place  at  340 — 360°. 
[Cf.  B.,  1925,  246.]  A.  R.  P. 

Ternary  System  Molybdenum-Nickel-Silicon.  Pfautsch 
(Z.  Metallic.,  1925,  17,  53 — 56). — Besides  the  binary  compounds 
MoSi3,  MoSi2,  MoNi,  Ni2Si,  Ni3Si2,  and  NiSi,  the  system  molyb¬ 
denum-nickel-silicon  contains  two  ternary  compounds  NigMogSi  and 
Ni4MoSi2 .  The  former  is  stable  at  all  temperatures  below  2100°,  when 
it  melts  unchanged,  but  the  latter  decomposes  below  850°  as  follows  : 
2Ni4MoSi2=Ni3Mo2Si+Ni3Si2+Ni2Si.  The  silicide,  NiSi,  forms  a 
eutectic  with  the  stable  ternary  compound.  All  the  alloys  in  this 
system  with  the  exception  of  those  rich  in  nickel  and  consisting  of 
homogeneous  mixed  crystals  are  very  hard  and  brittle.  [Cf. 
B.,  1925,  247.]  A.  R.  P. 

Ternary  System  Chromium-Nickel-Molybdenum.  E. 

Siedschlag  (Z.  Metallic.,  1925, 17,  53 — 56). — No  ternary  compounds 
are  formed  in  this  system,  but  there  is  evidence  of  the  formation  of 
a  ternary  eutectic  containing  between  5  and  10%  Ni.  The  structure 
of  the  alloys  rich  in  nickel  consists  of  a  homogeneous  mixed  crystal 
phase,  but  all  other  alloys  contain  two  or  three  phases  consisting  of 
the  compound  MoNi,  molybdenum  containing  small  quantities  of 
nickel  and  chromium  in  solid  solution,  and  the  homogeneous  mixed 
crystal  phase.  The  alloy  containing  60%  Ni,  20%  Mo,  and  20%  Cr 
is  only  very  slightly  attacked  by  hot  hydrochloric  acid  or  by  hot 
dilute  sulphuric  acid  and  unattacked  by  solutions  of  the  alkali 
hydroxides.  [Cf.  B.,  1925,  247.]  A.  R.  P. 

Dissociation  Equilibria  of  Compounds  of  Ferrous  Salts 
with  Nitric  Oxide.  W.  Manchot  [with  H.  Hatjnsciiild] 
(Z.  anorg.  Chem.,  1924,  140,  22 — 36). — Old  data  (A.,  1907,  ii,  93) 
and  some  from  new  determinations  are  combined  to  obtain  the 
equilibrium  constant  for  the  dissociation  of  the  substance  FeS04,NO. 
This  compound  is  exothermic  (11,900  cal.),  and  its  dissociation  in¬ 
creases  with  rise  of  temperature.  No  relationship  exists  between 
the  ionisation  and  complex  formation,  but  it  is  believed  that  addition 
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takes  place  in  the  first  instance  to  the  undissociated  molecule.  At 
higher  temperatures  oxidation  occurs.  L.  J.  H. 

Equilibrium  of  the  Reciprocal  Salt  System  Sodium 
Chloride-Magnesium  Sulphate  with  Reference  to  Natural 
Salt  Solutions.  N.  S.  Kurnakov  and  S.  F.  Shemtschushni  (Z. 
anorg.  Chem.,  1924,  140,  149 — 182). — The  quaternary  system 
H20-(Mg++Na2++)-(Cl2'=S04")  was  studied  at  0°  and  25°.  At  the 
lower  temperature  there  are  four  solid  phases,  viz.,  NaCl, 
Na2SO4,10H2O,  MgS04,7H20,  and  MgCl2,6H20.  At  25°,  the  solid 
phases  Na2S04,  MgS04,6H20,  and  astrakanite,  Na2S04,MgS04,4H20 
are  formed.  Tables  of  data  and  projections  of  the  space  models 
for  both  temperatures  are  given. 

The  paths  of  crystallisation  are  discussed.  L.  J.  H. 

Heats  of  Solution  and  of  Decomposition  of  Chlorine  Dioxide. 

H.  Booth  and  E.  J.  Bowen  (J.  Chem.  Soc.,  1925,  127,  342 — 345). — 
Mixtures  of  chlorine  dioxide  and  carbon  dioxide  were  passed  into 
water  contained  in  a  vacuum- jacketed  calorimeter,  and  the  rise 
in  temperature  was  compared  with  that  produced  by  the  expenditure 
of  a  known  amount  of  electrical  energy.  The  heat  of  solution  is 
6600  ^200  cal. /mol.  independent  of  the  concentration  of  the  solution 
produced.  The  heat  of  decomposition  is  23,500  cal. /mol.,  and  was 
determined  by  sparking  a  mixture  of  chlorine  dioxide  and  carbon 
dioxide  in  a  vacuum-jacketed  vessel  containing  a  small  thermo¬ 
couple,  the  rise  in  temperature  being  compared  with  that  produced 
by  the  expenditure  of  a  known  amount  of  electrical  energy  through 
a  heating  coil.  The  heat  of  dissociation  of  a  molecule  of  chlorine 
dioxide  is  then  calculated  as  C102=Cl-(-02— 4000  cals.,  the  small 
energy  change  corresponding  with  two  vibrational  quanta.  Since 
the  gas  is  stable  thermally,  the  energy  of  vibration  is  not  sufficient 
to  activate  a  molecule  chemically  but  electronic  activation  is  required. 

W.  H.-R. 

Graphitic  Conduction  in  Conjugated  Chains  of  Carbon 

Atoms.  T.  M.  Lowry  ( Nature ,  1925,  115,  376 — 377). — If  the 
view  is  accepted  that  at  each  stage  of  an  isomeric  change  involving 
migration  of  an  atom  the  intermediate  double  bonds  of  the  conjug¬ 
ated  system  are  ionised,  it  is  possible  to  explain  the  mechanism  of 
such  an  action  harmoniously  with  Armstrong’s  dictum  that 
“  chemical  action  is  reversed  electrolysis.”  The  process,  called 
“graphitic  conduction,”  is  analogous  to  metallic,  and  not  to  electro¬ 
lytic  conduction.  A.  A.  E. 

Conductivity  Measurements  of  Very  Dilute  Solutions.  H. 

Remy  (Z.  Elektrochem.,  1925,  31,  88 — 95). — For  conductivity 
measurements  in  very  dilute  solutions,  the  use  of  “  ultra-pure  ” 
water  can  be  avoided  if  the  impurity  in  “  conductivity  water  ”  be 
limited  to  the  least  practicable  amount  of  carbonic  acid  the  influence 
of  which  on  the  conductivity  may  be  calculated  on  the  basis  of  the 
law  of  mass  action.  A  simple  method  is  described  for  testing  the 
compliance  of  a  sample  of  water  with  this  condition.  The  solubility 
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of  a  number  of  sparingly  soluble  oxides  has  been  determined  in  this 
way  by  conductivity  measurements  and  the  results  are  in  good 
agreement  with  those  obtained  by  conductometric  titration  and 
(where  possible)  gravimetric  analysis.  N.  H.  H. 

Velocity  of  the  Hydrogen  Ion  in  Gels  under  the  Action 
of  the  Electric  Current.  N.  Isgarischev  and  A.  Pomeranzeva 
(Z.  Elektrochem.,  1925,  31,  101). — An  answer  to  the  explanation 
offered  by  Liesegang  {ibid.,  1924,  30,  449)  of  the  “inertia”  of  the 
hydrogen  ion  in  gels,  previously  described  by  the  authors  (A.,  1924, 
ii,  90).  Experiment  shows  that  there  is  no  appreciable  difference 
in  the  velocity  of  the  hydrogen  ion  whether  N-  or  2AT-sulphuric  acid 
be  used.  N.  H.  H. 

Migration  of  Ions  in  Solid  Electrolytes.  C.  Tubandt  and 
H.  Reinhold  ( Z .  Elektrochem.,  1925,  31,  84 — 88). — A  reply  to  the 
suggestion  of  Le  Blanc  and  Kroger  (this  vol.,  ii,  41)  that  the 
unidirectional  ion  migration  in  solid  electrolytes  found  previously 
by  the  authors  is  a  consequence  of  the  prevailing  experimental 
conditions.  For  a  given  substance,  it  is  always  the  same  ion  which 
moves  by  diffusion  and  current  conductance,  irrespective  of  the 
conditions.  N.  H.  H. 

Diffusion  Potential  and  Transport  Number  of  Hydro¬ 
chloric  Acid  in  Concentrated  Solution.  S.  R.  Carter  and 
F.  M.  Lea  («/.  Chem.  Soc.,  1925,  127,  487 — 494). — The  diffusion 
potentials  between  A-hydrochloric  acid  and  solutions  of  concentra¬ 
tion  from  1-0 — 11-5JV  have  been  investigated.  The  usual  diffusion 
potential  formula  requires  correction  for  the  vapour  pressure  of  the 
solutions,  and  for  the  variation  of  transport  numbers  between 
solutions  of  widely  differing  concentration.  If  e'  is  the  observed 
potential  of  a  cell  with  transport  of  the  type 

(Pt)H2|HCl(C2)|HCl(C'1)[H2(Pt), 
and  E '  that  of  a  cell  without  transport  of  the  type 

(Pt)H2|HCl(C'2),HgCl|Hg|HgCl,HCl((71)|H2(Pt), 
the  diffusion  potential  7 r  can  be  expressed  by  the  relation 
7r=E'—e,JrRTf4:F  .  log  (6— c)j{b— c') 
where  b  is  the  barometric  pressure,  c  and  c'  are  the  vapour  pressures 
of  the  dilute  and  concentrated  solutions,  respectively.  By  means 
of  this  formula  the  diffusion  potentials  between  hydrochloric  acid 
solutions  have  been  calculated  from  observations  on  the  above 
types  of  cells,  and  the  results  are  satisfactorily  confirmed  by  measure¬ 
ments  on  oxidation-reduction  cells  of  the  type 

(Pt)ICuCl,CuCl3 ;  xN -HC1  (AHC1 1 AKC1  [ A7KCl,IIgCl |  Eg 
and  a  similar  cell  without  transport.  The  values  are,  howTever,  much 
higher  than  those  calculated  from  conductivity- viscosity  data 
assuming  a  constant  transport  number.  The  results  confirm  the 
equation  of  Dolezalek  (A.,  1898,  ii,  421)  for  the  calculation  of  the 
E.M.F.  of  a  concentration  cell  from  vapour-pressure  measurements, 
and  show  that  the  calomel-mercury  electrode  is  suitable  as  an 
anodically  reversible  electrode  in  concentrated  hydrochloric  acid. 

W.  H.-R. 
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Measurements  in  Series  with  the  Gas  Cell.  E.  Wohlisch 
(. Biochem .  Z .,  1924,  153,  129 — 130). — A  simple  arrangement  is 
described  for  rapidly  connecting  any  one  of  a  series  of  gas  electrodes 
with  a  potassium  chloride-calomel  electrode.  J.  P. 

Concentration  Cells  in  Methyl  Alcohol.  II.  Solutions 
containing  Tetraethylammonium  Iodide.  J.  Grant  (Trans. 
Faraday  Soc.,  1924,  20,  385 — 390;  cf.  A.,  1924,  i,  150). — Using 
silver-plated  platinum  electrodes  immersed  in  a  paste  of  precipitated 
silver  iodide,  concentration  cells  containing  solutions  of  tetraethyl- 
ammonium  iodide  of  different  dilutions  were  made,  and  the  electro¬ 
motive  forces  measured  at  25°.  The  transport  numbers  of  the 
cation  calculated  from  these  results  by  the  equation  of  Nernst  are 
appreciably  lower  than  those  obtained  by  Carrara  (A.,  1903,  ii,  708), 
using  the  direct  method,  but  like  the  latter  they  increase  with  the  dilu¬ 
tion,  and  reach  an  approximately  constant  value  of  0*280  at  very  great 
dilutions,  and  this  may  be  taken  as  the  true  transport  number  when 
complex  ions  no  longer  exist.  The  form  of  the  curves  indicates 
that  the  term  nc  in  the  Nernst  equation  does  not  really  represent 
the  value  of  the  transport  number  for  the  mean  dilution  of  the 
two  solutions  used.  W.  H.-B. 

Overvoltage  as  a  Function  of  Current  Density  and  the 
Effects  of  Time,  Temperature,  Stirring,  Pressure,  Nature 
of  Surface,  and  of  a  Superimposed  Alternating  Current. 

W.  D.  Harkins  and  H.  S.  Adams  (J.  Physical  Chem.,  1925,  29, 
205 — 219). — The  overvoltage  of  hydrogen  on  mercury  is  proportional 
to  the  logarithm  of  the  current  density  at  20°.  No  appreciable 
variation  of  the  hydrogen  overvoltage  on  mercury  with  the  pressure 
(1/3G  — 3  atm.)  was  found  over  a  wide  range  of  current  density.  For 
a  range  of  temperature  of  0 — 80°,  the  overvoltage  is  lowered  about 
2  millivolts  per  degree  and  all  the  curves  exhibit  considerable  time 
hysteresis.  The  effect  of  rotating  the  cathode  is  to  cause  a  decrease 
in  the  overvoltage  on  mercury,  gold,  polished  and  rough  platinum. 
Stirring  with  gaseous  hydrogen  lowers  the  overvoltage  on  a  tin  cathode 
and  subsequent  rotation  of  the  cathode  has  no  further  effect.  When 
the  current  density  is  kept  constant  the  overvoltage  increases  with 
time.  Superposition  of  an  alternating  current  (frequency  15 — 1800 
and  current  density  1 — 200)  lowers  the  overvoltage  except  on  smooth 
or  rough  copper,  on  which  the  overvoltage  is  raised.  The  relation 
between  the  overvoltage  and  the  current  density  was  examined  at 
25°  with  cathodes  of  platinum,  tungsten,  molybdenum,  monel 
metal,  nickel,  gold,  silver,  copper,  tantalum,  mercury,  cadmium, 
and  tin.  A  rough  cathode  gives  a  lower  overvoltage  than  a  smooth 
at  the  same  apparent  current  density.  Members  of  the  same 
family  of  elements  in  the  periodic  system  have  nearly  the  same 
overvoltage.  M.  B.  D. 

Overvoltage  and  Surface  Forces  at  the  Lead  Cathode.  S. 

Glasstone  (Trans.  Faraday  Soc.,  1925;  advance  proof). — The 
minimum  overvoltage  is  said  to  be  a  measure  of  the  free  energy  of 
the  reaction  2H  — >  H2,  when  the  total  concentration  of  gas  at  the 
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electrode  is  sufficient  to  overcome  the  capillary  forces  at  the  electrode 
and  so  permit  bubble  formation.  The  influence  of  the  surface 
tension  of  the  electrolyte  on  overvoltage  has  been  examined.  Mix¬ 
tures  of  water  with  ethyl  alcohol,  methyl  alcohol,  acetic  acid,  iso¬ 
butyl  alcohol,  isoamyl  alcohol,  and  isobutyric  acid  were  used  con¬ 
taining  sulphuric  acid,  also  buffer  solutions  in  ethyl  alcohol  and 
W-sodium  hydroxide  in  ethyl  alcohol.  The  addition  of  ethyl  or 
methyl  alcohol  or  acetic  acid  lowers  the  tension  of  the  gas-electrolyte 
surface  and  also  lowers  the  overvoltage.  iso  Amyl  alcohol  and  iso¬ 
butyric  acid  cause  the  overvoltage  first  to  increase  and  then  to 
decrease.  L.  L.  B. 

Electro-endosmosis.  III.  F.  Fairbrother  and  H.  Mastin 
(J.  Chem.'  Soc.,  1925,  127,  322—327 ;  cf.  J.,  1924,  125,  2319).— 
Using  a  diaphragm  of  carborundum  powder,  the  influence  of  anions 
and  cations  on  electro-endosmosis  and  on  the  difference  of  potential 
across  the  diaphragm  have  been  investigated.  Cations  tend  to 
annul  the  original  negative  charge  of  the  carborundum  in  water; 
this  effect  increases  with  the  valency  of  the  cation,  and,  with  ter- 
and  quadri-valent  ions  the  charge  becomes  positive  and  rises  to  a 
maximum  at  a  concentration  of  about  A7 /4000.  In  the  case  of  AT** 
and  Th"“  ions  the  sign  of  the  charge  is  reversed  at  a  concentration 
of  a  few  micro-mols.  per  litre.  With  potassium  salts  in  very  low 
concentrations,  the  charge  is  slightly  more  negative  than  in  water, 
but  becomes  less  negative  with  increasing  concentration.  Anions 
have  comparatively  little  effect.  These  results  resemble  those 
obtained  by  Kruyt  (A.,  1918,  ii,  289)  for  the  effects  of  cations  on 
stream  potentials  in  capillary  tubes.  W.  H.-R. 

Effect  of  Superposed  Alternating  Current  on  the  Anodic 
Solution  of  Gold  in  Hydrochloric  Acid.  A.  J.  Allman  d  and 
V.  S.  Puri  {Trans.  Faraday  Soc.,  1925;  advance  proof). — The 
experiments  were  made  with  a  gold  anode,  a  platinum  cathode,  and 
dilute  hydrochloric  acid  as  electrolyte.  Without  the  alternating 
current  the  gold  anode  begins  to  dissolve  at  a  certain  potential,  but 
on  increasing  the  current  density  the  anode  becomes  passive.  By 
increasing  the  strength  of  hydrochloric  acid,  the  potential  range  over 
which  the  gold  remains  active  is  increased.  Further  increase  in 
anodic  potential  results  in  evolution  of  chlorine.  Measurements  were 
made  of  the  effect  of  variation  in  the  frequency,  the  A.C./D.C.  ratio, 
the  concentration  of  the  electrolyte,  and  the  temperature.  Potential 
readings  were  first  taken  until  chlorine  was  evolved.  This  gives  the 
D.C.  current  density  up  to  which  gold  remains  active.  Taking  this 
current  density  as  a  standard,  alternating  currents  in  the  ratio  of 
0  5,  l,  and  2  were  successively  superposed,  and  potential  readings  with 
increasing  D.C.  were  taken  recording  (a)  anodic  potentials,  (6)  D.C. 
current  densities  up  to  that  at  which  gold  is  dissolved,  (c)  D.C.  current 
densities  at  which  chlorine  is  first  evolved,  and  (d)  cell  voltages. 
The  activity  is  defined  as  the  limiting  direct  current  density  to  which 
a  gold  cathode  can  be  subjected  without  exhibiting  passivity,  and 
the  percentage  increase  compared  with  the  value  when  using  direct 
current  is  found  to  increase  with  (1)  increase  in  acid  concentration, 
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(2)  increase  of  temperature,  (3)  increase  of  the  ratio  A.C./D.C.,  and 
(4)  decrease  of  frequency.  The  dissolution  potential  of  gold  is 
found  to  be  lower  (1)  the  higher  the  A.C./D.C.  ratio,  (2)  the  lower 
the  frequency;  and  the  potential  of  gold  at  current  density  at 
which  dissolution  ceases  is  lower  the  higher  the  frequency.  Acid 
concentration  and  A.C./D.C.  ratio  have  little  effect  on  this  value. 
The  potential  of  initial  chlorine  evolution  is  lower  (1)  the  greater  the 
A.C./D.C.  ratio,  (2)  the  lower  the  acid  concentration.  The  effect  of 
frequency  here  is  small.  A  theory  is  put  forward  to  explain  these 
results.  L.  L.  B. 

Effect  of  Superposed  Alternating  Current  on  the  Polarisable 
Primary  Cell  Zinc-Sulphuric  Acid-Carbon.  I.  Low 
Frequency  Current.  A.  J.  Allmand  and  V.  S.  Puri  ( Proc . 
Roy.  Soc.,  1925,  A,  107,  126 — 137). — When  an  alternating  current 
is  superposed  on  the  primary  cell,  amalgamated  zinc-sulphuric 
acid-carbon,  the  delivery  of  direct  current  from  the  latter  is  increased. 
By  studying  the  behaviour  of  each  electrode  separately,  when  an 
alternating  current  is  passed  through  it  alone  by  means  of  an 
auxiliary  electrode,  it  has  been  shown  that,  contrary  to  Brown’s 
conclusion  (A.,  1914,  ii,  332),  the  influence  of  the  alternating  current, 
at  least  up  to  frequencies  of  about  400,  is  confined  almost  exclusively 
to  the  carbon  electrode,  a  marked  depolarisation  of  the  hydrogen-ion 
discharge  therefore  taking  place.  The  effect  becomes  relatively 
greater  as  the  strength  of  the  alternating  current  increases,  but 
increase  in  periodicity  reduces  the  influence.  It  is  suggested  that 
the  oxygen  discharged  during  the  anodic  pulse  of  the  alternating 
current,  by  combining  with  or  displacing  the  “  active  ”  hydrogen 
at  the  cathode,  lowers  the  electrolytic  solution  pressure  of  the 
latter.  The  small  effect  on  the  zinc  electrode  is  also  in  the  direction 
of  a  depolarisation,  indicating  that,  as  the  electrode  behaves  re¬ 
versibly  in  the  absence  of  an  alternating  current,  the  latter  causes 
a  dissolving  zinc  anode  to  act  like  a  more  electropositive  metal. 

M.  S.  B. 

Anodic  Purification  of  Mercury.  E.  Brummer  and  S.  von 

Naray-Szab6  (Z.  Elektrochem.,  1925,  31,  95 — 97). — An  apparatus 
is  described  in  which  mercury  is  purified  electrolytically.  A  rotating 
cup  containing  the  mercury  forms  the  anode.  It  is  constructed  so 
as  to  stir  the  electrolyte,  which  is  a  solution  of  mercurous  nitrate 
acidified  with  nitric  acid.  The  cathode  is  of  platinum.  Base  metals 
are  thus  dissolved  out.  The  results  of  the  purification  are  described. 

N.  H.  H. 

Electrolytic  Corrosion  of  Ferrous  Metals.  W.  M.  Thornton 
and  J.  A.  Harle  {Trans.  Faraday  Soc.,  1925;  advance  proof). — 
“  Forced  electrolytic  corrosion  ”  tests  are  described,  in  which  the 
specimen  is  used  as  anode  in  a  bath  of  dilute  sulphuric  acid.  During 
test  the  anode  is  kept  covered  with  a  film  of  molecular  oxygen.  No 
appreciable  amount  of  gas  is  given  off,  except  with  the  rustless 
metals.  By  plotting  loss  of  weight  against  ampere-hours,  straight 
lines  are  obtained  which  indicate  that  there  is  no  skin  effect.  A 
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table  is  given  which  shows  that  the  alloys  investigated  fall  into  two 
groups.  It  appears  that  every  ferrous  alloj^  has  a  definite  rate  of 
corrosion  if  the  conditions  are  kept  constant,  but  it  is  probable 
that  resistance  to  air  corrosion  will  always  be  less  than  to  anodic 
corrosion.  L.  L.  B. 

Electrolysis  of  Nitrobenzene  with  the  Mercury  Dropping 
Cathode.  I.  Reduction  Potential  of  Nitrobenzene.  II. 
Influence  of  the  Cathodic  Potential  on  the  Adsorption  of 
Nitrobenzene.  M.  Shikata  {Trans.  Faraday  Sor.,  1925 ;  advance 
proof). — I.  Current-voltage  curves  for  the  reduction  of  nitro¬ 
benzene  in  hydrochloric  acid,  sodium  hydroxide,  and  various  salt 
solutions  have  been  determined  with  the  dropping  mercury  electrode. 
The  concentration  of  the  nitrobenzene  was  4-47  X  10”4  and  4-47  X 10  5 
mol. /litre.  The  influence  of  hydrogen-ion  concentration  on  the 
saturation  current  was  investigated.  In  presence  of  nitrobenzene, 
deposition  of  hydrogen  takes  place  at  a  much  less  negative  cathodic 
polarisation.  If  the  reduction  proceeds  according  to  the  equation 
(l)R-N02+2H^E-N0+H20,or{2)RN02H-4H->R*NH0H+H20, 
the  reduction  potential  from  {1)  is 

7r~-ETI2F\ogepaj[E.,]=-RTI2Flogek'j\il,fCR.NOl, 

C'e-no,  being  a  constant  under  the  experimental  conditions.  In  hydro  - 
chloric  acid  solution  the  observed  reduction  potentials  are  in  agree¬ 
ment  with  this  formula,  but  in  sodium  hydroxide  solution  the 
reduction  potentials  are  more  positive.  A  theory  is  advanced  to 
explain  these  results,  involving  the  adsorption  of  the  nitrobenzene  at 
the  mercury  interface  according  to  the  well-known  adsorption 
isotherm  C=aC01;,n.  Neutral  salts  exert  a  salting-out  effect. 

II.  The  current-potential  curves  indicate  that  the  occurrence  of  a 
minimum  is  due  to  a  desorption  effect  of  the  nitrobenzene  on  the 
mercury  surface.  From  a  consideration  of  electro-adsorption,  the 
conclusion  is  reached  that  reducibility  is  favoured  by  increase  in 
adsorption.  In  alkaline  solution  the  oxygen  of  the  nitro  group 
appears  to  be  attached  more,  closely  to  the  mercury  surface  and  less 
firmly  held  in  the  nitrobenzene  molecule.  The  possible  utilisation  of 
the  observed  facts  in  micro-analysis  is  pointed  out.  L.  L.  B. 

Electrolysis  of  Solutions  of  Potassium  Oxalate  with  a  Tin 
Anode  and  an  Electrometric  Determination  of  the  Consti¬ 
tution  of  the  Complex  Anions  Formed.  F.  H.  Jeffery  {Trans. 
Faraday  Soc.,  1924,  20,  392 — 401). — The  electrolysis  of  0-5 — 3A- 
solutions  of  potassium  oxalate  has  been  examined  at  14 — 18°,  using 
a  tin  anode.  For  currents  of  0-4 — 0-01  amp.  the  tin  dissolves  first 
to  form  a  complex  anion  according  to  the  scheme, 

Sn+2C204''— 23=={Sn(C204)2}'', 

and  the  substance  K2Sn(C204)2,H20  has  been  isolated.  At  this 
stage  no  gas  is  evolved,  but  after  a  time,  which  depends  on  the 
current  density  and  the  concentration  of  the  anolyte,  the  current 
suddenly  drops.  At  this  point,  the  anode  is  covered  with  a  fine 
black  deposit  of  tin,  and  if  this  is  not  removed  ,  oxygen  begins  to  be 
evolved;  if  the  electrolysis  is  continued  the  whole  of  the  stannous 
complex  undergoes  anodic  oxidation  with  the  production  of  stannic 
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complex  ions  of  the  type  {Sn(C204)3}" ;  a  solid  substance  derived  from 
quadrivalent  tin  is  formed  which  may  be  either  Sn(C204)2  or 
K2Sn(C204)3.  Up  to  this  point,  no  tin  is  deposited  on  the  cathode. 
The  anode  potential  remains  constant  over  a  wide  range  of  current 
densities  if  the  surface  is  kept  free  from  finely-divided  metal  and 
from  products  of  electrolysis,  but  if  these  accumulate  the  potential 
may  rise  to  9  volts  referred  the  hydrogen  electrode  as  zero,  the  current 
being  0T  amp.  The  change  from  complex  stannous  ion  formation  to 
that  of  anodic  oxidation  is  very  rapid.  A  method  for  the  deter¬ 
mination  of  the  composition  of  complex  ions  by  measurements  of 
potential,  viscosity,  and  resistance  is  described,  for  details  of  which 
the  original  must  be  consulted.  W.  H.-R. 

Electro-deposition  of  Manganese.  II.  A.  J.  Allmand  and 
A.  N.  Campbell  {Trans.  Faraday  Soc.,  1924,  20,  379 — 384 ;  cf.  A., 
1924,  ii,  555). — The  best  conditions  for  the  deposition  of  pure 
manganese  consist  in  the  electrolysis  of  a  solution  containing 
manganous  and  ammonium  sulphates  separated  by  a  diaphragm 
from  the  anode  solution,  which  contains  ammonium  sulphate. 
The  hydrogen-ion  concentration  is  kept  at  10~6  to  10  8  by  the 
addition  of  sulphuric  acid  or  ammonia  during  the  electrolysis. 
The  temperature  should  be  30°  and  the  current  density  at  the  cathode 
from  10  to  15  amp. /dm. 2 ;  under  these  conditions  a  current  efficiency 
of  30  to  35%  can  be  obtained  with  a  rotating  cathode.  If  an  ebonite 
burnisher  is  pressed  very  lightly  against  the  rotating  cathode,  the 
character  of  the  deposit  is  much  improved  whilst  the  efficiency 
may  rise  to  as  much  as  54%.  No  advantage  is  gained  by  super¬ 
posing  an  alternating  current  on  the  direct  current,  or  by  using 
the  chloride  instead  of  the  sulphate.  Electrolytic  manganese 
contains  considerable  quantities  of  dissolved  hydrogen,  but  is  still 
brittle  when  the  latter  is  removed.  W.  H.-R. 

Potentiometric  Investigation  of  the  Reduction  of  Perman¬ 
ganate  by  Ferrous  Ion  and  Iodine  Ion.  E.  Muller  and  H.  Hol¬ 
lering  (Z.  anorg.  Chem.,  1924,  141,  111 — 118). — The  reactions 
between  permanganate  and  ferrous  sulphate,  and  permanganate  and 
potassium  iodide,  in  sulphuric  and  hydrochloric  acid  solutions,  have 
been  studied  potentiometrically.  For  the  former  reaction  in  sulphuric 
acid  solution,  Mn04,-f-5Fe''-j-8H’— Mn’*-j-5Fe‘**+4H20,  the  end¬ 
point  potential  eu  is  +0-65  volt  if  the  permanganate  is  added 
to  the  iron  solution,  and  +0-76  volt  if  the  ferrous  salt  is  added 
to  the  permanganate  solution.  In  hydrochloric  acid  solution,  eu  is 
+0-67  volt  (permanganate  added  to  iron),  or  -f-0-66  volt  (iron 
added  to  permanganate).  In  sulphuric  acid  solution  the  second 
reaction  is  complicated  by  a  secondary  reaction  resulting  in  the 
formation  of  iodate,  and  in  hydrochloric  acid  solution,  by  the 
formation  of  iodine  chloride.  L.  L.  E. 

Kinetics  and  Mechanism  of  Reaction  of  the  Reduction  of 
Ferric  Salts  by  Thiosulphate  in  Weakly  Acid  Solution.  J. 

Hollttta  and  A.  Martini  (Z.  anorg.  Chem.,  1924, 140,  206 — 226). — 
The  velocity  of  reduction  of  ferric  chloride  by  sodium  thiosulphate 
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in  the  presence  of  dilute  hydrochloric  acid  was  studied.  No  con¬ 
sistent  velocity  constant  could  be  obtained  on  any  assumption  as 
to  the  order  of  the  reaction,  principally  owing  to  the  accelerating 
influence  of  the  iron  in  acid  solution.  In  neutral  solution,  excess 
of  ferric  chloride  retards  the  reaction,  as  does  excess  of  thiosulphate 
in  both  neutral  and  acid  solutions.  Neutral  salts  retard  the  reac¬ 
tion.  The  facts  are  explained  on  the  assumption  that  the  reaction 
takes  place  in  two  stages,  a  preliminary  (rapid)  equilibrium  Fe‘"+ 
2HS203'=[Fe(S203)2],+2H*  being  followed  by  the  slow  reaction 
[Fe(S203)2],-f-Fe''■=2Fe,‘+S406/,.  The  influence  of  neutral  salts 
and  the  retarding  influence  of  excess  of  ferric  chloride  in  very  low 
acid  concentration  are  then  in  accord  with  Bronsted’s  theory  (A., 
1922,  ii,  699).  L.  J.  H. 

Occurrence  of  Iodine  in  Nature.  IV.  Evolution  of 
Elementary  Iodine  from  Sea  Water.  T.  von  Fellenberg 
( Biochem .  Z.,  1924,  152,  132 — 134). — The  rate  of  loss  of  iodine  from 
sea-water  (from  Capri  and  Isle  of  Wight)  has  been  determined. 
Lighting  conditions  have  little  effect  on  the  rate  of  loss,  which  is 
chiefly  dependent  on  the  access  of  air,  and  surface  exposed.  J.  P. 

Reactions  between  Solid  Phases.  IV.  J.  A.  Hedvall  and 
J.  Heuberger  (Z.  cmorg.  Chem.,  1924,  140,  243 — 252). — A  reply 
to  the  criticism  of  Balareff  (A.,  1924,  ii,  611).  Further  experiments 
are  described  showing  that  reaction  does  occur  between  substances 
that  have  been  carefully  dried,  although  the  presence  of  water  may 
slightly  lower  the  temperature  at  which  reaction  begins  and  facilitates 
its  completion.  The  suggestion  that  surface  melting  occurs  is 
examined  and  rejected.  L.  J.  H. 

Influence  of  Emulsoids  on  the  Rate  of  Dissolution  of  Zinc 
in  Solutions  of  Lead,  Nickel,  and  Copper  Salts.  J.  N.  Friend 
and  J.  S.  Tidmijs  (Inst.  Metals,  Mar.,  1925;  advance  copy,  7  pp.). — 
Agar  reduces  the  rate  of  dissolution  of  metallic  zinc  in  solutions 
of  lead  acetate  according  to  the  logarithmic  law ;  the  rate  is  increased 
by  an  increase  of  temperature  or  by  a  rise  in  the  concentration 
of  the  lead  salt.  The  percentage  retardation  of  dissolution  of  zinc 
in  solutions  of  copper  sulphate  containing  small  quantities  of  agar 
is  reduced  by  a  rise  in  temperature  above  15°,  contrary  to  the  usual 
behaviour.  Sucrose  retards  the  dissolution  of  zinc  in  nickel  sul¬ 
phate  solutions  considerably,  but  has  little  action  in  the  case  of 
copper  sulphate  or  lead  acetate  solutions.  [Cf.  B.,  1925,  246.] 

A.  11,  P. 

Some  Metallic  Couples  Decomposing  Water  at  the  Ordinary 
Temperature.  E.  S.  Hedges  and  J.  E.  Myers  (J.  Chem.  Soc., 
1925,  127,  495 — 496). — Very  active  metallic  couples  are  obtained 
by  placing  clean  magnesium  sheet  in  a  2%  ammonium  chloride 
solution  containing  0-2%  of  crystallised  nickel  chloride,  ferrous 
sulphate,  or  cobalt  chloride.  The  resulting  deposits  of  copper  are 
of  very  fine  texture  and  very  adherent  and  the  couples  decompose 
water  vigorously  for  a  few  minutes,  then  more  slowly,  the  hydrogen 
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evolution  continuing  for  several  hours,  especially  in  the  presence 
of  0-1%  of  ammonium  chloride.  A.  R.  P. 

Kinetics  of  the  Oxidation  of  Thiocarbamide  by  Charcoal. 

H.  Freundlich  and  A.  H.  Fischer  ( Z .  physilcal.  Chern.,  1925,  114, 
413 — 429 ;  cf .  A.,  1916,  ii,  238). — The  oxidation  of  thiocarbamide 
in  solution  by  blood  charcoal  is  similar  to  the  oxidation  of  phenyl- 
thiocarbamide  under  the  same  conditions,  and  is  regarded  as  follow¬ 
ing  the  equation  2CS(NH2)2+02=C2H4N4S+2H20+S.  The  course 
of  the  reaction  was  followed  by  manometric  measurement  of  the 
velocity  of  oxygen  absorption,  but  in  some  cases  the  decrease  of 
thiocarbamide  concentration  wTas  followed  by  titration.  In  the 
first  stages,  the  reaction  is  an  adsorption  catalysis.  The  velocity 
depends  on  the  quantity  of  thiocarbamide  adsorbed  by  the  charcoal, 
and  follows  the  equation  (i)  dzjdt=lc(ajq-\-sa),  where  dz  is  the  amount 
of  oxygen  adsorbed  in  the  time  dt,  a  the  adsorbed  quantity  of  thio¬ 
carbamide,  and  q  and  s  are  constants.  The  velocity  also  depends 
on  the  quantity  of  oxygen  adsorbed  on  the  surface,  and  the  kinetics 
of  the  reaction  can  be  explained  by  supposing  that  the  two  sub¬ 
stances  replace  one  another.  If  dz{dt=lzab,  where  b  is  the  adsorbed 
oxygen,  and  assuming  that  b=l/q-\-sa,  the  equation  (i)  is  obtained. 
The  influence  of  oxygen  pressure  on  the  velocity  of  the  reaction 
is  given  by  the  equation  dz/dt=kp1,n.  The  temperature  coefficient 
is  1-62  for  10°,  and  is  in  keeping  with  the  Arrhenius  formula.  The 
reaction  products  are  preferentially  adsorbed  by  the  charcoal, 
owing  to  the  fact  that  they  drive  out  both  the  oxygen  and  the  thio¬ 
carbamide.  Urethane  also  checks  the  reaction,  and  the  retardation 
increases  with  rise  in  the  homologous  series.  Hydrocyanic  acid 
has  a  retarding  influence  only  at  low  concentrations  of  thiocarbamide, 
at  which  the  hydrocyanic  acid  and  thiocarbamide  adsorption  were 
of  the  same  order  of  magnitude.  L.  L.  B. 

Influence  of  some  Non-inflammable  Vapours  of  Organic 
Liquids  on  the  Limits  of  Inflammability  of  Mixtures  of 
Inflammable  Gases  and  Air.  III.  W.  P.  Jorissen  and  J.  C. 
Meuwissen  (Bee.  trav.  chim.,  1925,  44,  132 — 140;  cf.  A.,  1924,  i, 
253;  this  vol.,  ii,  53). — The  effect  of  the  vapours  of  carbon  tetra¬ 
chloride,  di-  and  tri-chloroethylene,  tetrachloroethylene,  and  tetra- 
and  penta-chloroethane,  on  the  explosion  limits  of  pure  methane, 
carbon  monoxide,  acetylene,  and  hydrogen  has  been  investigated. 
In  every  instance,  there  is  a  fall  in  the  lower  explosion  limit  with 
di-  and  tri-chloroethylene,  whilst  in  the  case  of  hydrogen,  a  similar 
effect  is  also  produced  by  tetrachloroethylene  and  tetra-  and  penta- 
chloroethane.  [Cf.  B.,  1925,  234.]  F.  M.  H. 

Catalysis  and  the  Inversion  of  Sucrose  by  Acetic  Acid.  E. 

Saillard  (Mon.  Sci.,  1925,  15,  10 — 12). — The  effect  of  the  addition 
of  organic  and  inorganic  salts  on  the  rate  of  inversion  of  sucrose 
by  acetic  acid  is  studied.  Potassium  acetate  and  sodium  formate 
entirely  prevent  the  inversion  and  sodium  sulphate  exerts  a  retarding 
influence.  Sodium  chloride  and  nitrate,  magnesium  chloride  and 
sulphate  accelerate  the  reaction.  The  non-inversion  of  the  sucrose 
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precipitated  from  beet  molasses  by  glacial  acetic  acid  may  hence 
be  ascribed  to  the  anticatalytic  influence  of  the  organic  salts  present. 

W.  E.  E. 

[Negative]  Catalysis.  H.  W.  Underwood,  jun.  ( Proc .  Nat. 
Acad.  Sci.,  1925,  11,  78 — 80). — The  so-called  stabilisers  employed 
in  the  preservation  of  otherwise  unstable  substances  form  molecular 
compounds  with  the  substance  preserved  and  are  thus  true  negative 
catalysts.  Ether,  phenol,  resorcinol,  and  benzene  are  stabilisers 
for  chloroform,  and  evidence  of  molecular  compound  formation  is 
available  for  each  of  these  substances.  In  examining  25  compounds, 
no  serious  contradiction  to  the  molecular  compound  theory  was 
found.  Fugitive  dyes  may  be  protected  against  the  action  of  light 
by  treatment  of  the  dyed  wool  or  cotton  with  dilute  solutions  of 
phenol  or  resorcinol.  J.  S.  C. 

Catalysis  of  Hydroxylamine.  A.  Ktjrtenacker  and  F. 
Wengefeld  ( Z .  anorg.  Chem.,  1924, 140,  301 — 319). — Investigations 
of  the  action  of  various  substances  on  the  decomposition  of  hydroxyl¬ 
amine  are  described.  Molybdic  acid  has  no  action  in  alkaline  solution ; 
it  acts  catalytically  in  acid  solution,  ammonia,  nitrogen,  nitrous 
and  nitric  oxides  being  formed.  The  results  with  vanadic  acid 
confirm  those  previously  published  (A.,  1924,  ii,  250).  Copper 
sulphate  in  acid  solutions  yields  mainly  nitrous  and  nitric  oxides, 
with  small  quantities  of  nitrogen;  in  strongly  alkaline  solutions 
nitrous  oxide  is  the  main  product.  Ferric  hydroxide  produces 
nitrous  oxide  and  ammonia,  catalytically,  in  alkaline  solutions. 
The  decomposition  of  hot  alkaline  hydroxylamine  solutions  yields 
nitrous  oxide,  ammonia,  and  nitrogen,  but  no  nitric  oxide.  The 
results  are  explained  by  assuming  a  rapid  oxidation  and  reduction 
of  the  catalyst  by  the  hydroxylamine,  which  is  itself  reduced  to 
ammonia  in  the  former  process.  Quadrivalent  vanadium,  quinque- 
valent  molybdenum,  and  bivalent  iron  are  shown  to  reduce  hydroxyl¬ 
amine  to  ammonia,  in  support  of  this  explanation.  The  formation 
of  nitric  oxide  is  explained  by  assuming  the  reduced  catalyst  to  be 
peroxidised  and  so  able  to  oxidise  some  hydroxylamine  more 
energetically.  Previously  published  results  of  other  workers  arc 
cited  in  support  of  the  theory.  S.  K.  T. 

Reaction  Velocity  of  Oxygen  with  Solutions  of  Inorganic 
Salts.  I.  Oxidation  of  Nitrites.  II.  Catalytic  Oxidation 
of  Arsenites.  W.  Reinders  and  S.  I.  Vi.es  (Rec.  Irav.  cMm., 
1925,  44,  1 — 28,  29 — 40). — I.  Pure  sodium  nitrite  (from  which 
carbon  dioxide  must  be  excluded,  since  it  gives  rise  to  nitrous  acid 
and  nitrous  oxide)  is  not  oxidised  in  neutral  or  alkaline  solution. 
Oxidation  of  a  dilute  solution  by  oxygen  in  presence  of  nitric  acid 
is  carried  out  in  a  closed  thermostat,  with  stirring  so  rapid  that  a 
saturated  solution  of  oxygen  results;  the  initial  relative  reaction 
velocity  is  determined  from  measurements  of  the  consumption 
of  oxygen.  When  sodium  nitrite  is  present  in  large  excess,  the 
velocity  is  independent  of  its  concentration,  but  it  increases  with 
the  quantity  of  nitric  acid  which  is  converted  into  nitrous  acid, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  300 

and  the  reaction  is  bimolecular  as  regards  the  latter ;  no  simple 
relationship  exists  between  reaction  velocity  and  oxygen  concen¬ 
tration.  The  mechanism  of  the  reaction  is  considered  to  consist 
in  the  oxidation  of  free  nitrous  acid  to  nitric  oxide,  nitrogen  peroxide, 
and  water,  followed  by  oxidation  of  nitric  oxide  to  nitrogen  peroxide ; 
this  reacts  with  water  to  form  nitric  oxide  and  nitric  acid,  which 
yields  sodium  nitrate  and  nitrous  acid.  The  detection  of  nitric 
oxide,  the  concentration  of  which  is  determined  for  various  mixtures 
of  sodium  nitrite  and  nitric  acid,  confirms  the  theory,  as  also  does 
the  effect  of  temperature  changes.  Potassium  nitrite  behaves 
like  sodium  nitrite.  All  strong  acids  produce  the  same  effect, 
and  salts  have  no  catalytic  influence,  the  accelerating  action  of 
iron  and  aluminium  salts  being  due  to  their  hydrolysis. 

II.  Oxidation  of  pure  sodium  or  potassium  arsenite  by  free 
oxygen  only  occurs  in  alkaline  solution  in  presence  of  a  catalyst. 
If  a  copper  salt  is  used  for  this  purpose,  a  complex  of  unknown 
composition  is  formed  and  the  order  of  the  reaction  with  regard 
to  it  lies  between  1  and  2.  The  reaction  velocity  is  proportional 
to  the  arsenite-ion  concentration  and  depends  on  the  hydroxyl-ion 
concentration,  reaching  a  maximum  with  a  0*5  Absolution  of  potass¬ 
ium  hydroxide.  It  is  unaffected  by  various  inorganic  salts,  but 
retarded  by  glycerol  and  other  substances  which  form  complexes 
with  copper  salts  in  presence  of  alkalis.  Since  alteration  of  the 
oxygen  pressure  has  little  influence,  the  measured  velocity  cannot 
be  that  of  direct  oxidation  of  arsenite  to  arsenate.  It  is  suggested 
that  oxidation  takes  place  in  two  stages :  (a)  Cu"  complex  + 
As02'->Cu'  complex  -}-As03,  which  is  shown  to  be  a  reaction  of 
the  same  order  of  velocity  as  the  measured  oxidation  of  arsenites, 
(b)  Cu'  complex  -f  02  ~>Cu"  complex,  which  is  a  very  rapid  reaction. 
Certain  other  metallic  salts  do  not  behave  like  copper,  since  they 
do  not  form  reducible  complexes  at  such  alkalinity  that  the  arsenite 
is  incompletely  hydrolysed. 

Carbon  catalyses  the  oxidation  of  arsenite  to  arsenate.  This 
reaction  is  proportional  to  the  arsenite-ion  concentration,  to  that 
of  potassium  hydroxide,  and  to  the  quantity  of  carbon,  but  is  little 
influenced  by  the  oxygen  concentration.  It  is  suggested  that  (a)  the 
oxygen  is  adsorbed  by  the  carbon  and  thus  activated,  this  being  a 
rapid  reaction,  and  ( b )  the  activated  oxygen  gradually  converts 
the  arsenite  into  arsenate.  F.  M.  H. 

Periodic  Dissolution  of  Metals.  E.  S.  Hedges  and  J.  E. 
Myers  ( J .  Chem.  Soc.,  1925, 127,  445—449;  cf.  A.,  1924,  ii,  325).— 
The  dissolution  of  magnesium  in  acetic,  sulphuric,  nitric,  or  ortho- 
phosphoric  acid  in  the  presence  of  an  activating  agent  shows  period¬ 
icity.  In  these  and  the  previously  described  periodic  reactions 
activation  can  be  produced  by  touching  the  dissolving  metal  with 
electrically  deposited  copper,  or  by  first  dipping  the  magnesium 
into  solutions  of  copper  or  ferrous  sulphate.  Regularity  in  the 
periodicity  is  favoured  by  uniformity  of  the  surface  of  the  activating 
metal,  whilst  the  frequency  increases  with  decreasing  amounts 
of  the  activating  agents.  Ordinary  copper  is  inactive,  but  can  be 
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activated  by  electrolytic  or  chemical  deposition  and  also  by  cold- 
rolling  ;  the  activation  is  associated  with  an  unstable,  close-grained, 
and  possibly  amorphous  structure.  “  Naturally  active  ”  vessels 
(i loc .  cit.)  can  be  produced  by  leaving  glass  tubes  to  soak  for  long 
periods  in  a  mixture  of  colloidal  platinum  and  gelatin  in  hydro¬ 
chloric  acid.  W.  H.-R. 

Union  of  Hydrogen  and  Oxygen  in  Presence  of  Silver  and 

Gold.  D.  L.  Chapman,  J.  E.  Ramsbottom,  and  C.  G.  Trotman 
(. Proc .  Roy.  Soc.,  1925,  A,  107,  92 — 100). — The  catalytic  action  of 
metallic  gold  and  silver  on  the  reaction  between  hydrogen  and 
oxygen  is  prevented  by  the  presence  of  a  film  of  oxide  on  the  surface 
of  the  metal.  If  this  be  removed  the  metal  is  as  active  as  if  pre¬ 
viously  heated  in  hydrogen.  The  Bone  and  Wheeler  effect  (A., 
1906,  ii,  434),  therefore,  can  apparently  be  simply  explained  by 
the  removal  of  inhibiting  oxygen  by  hydrogen  instead  of  activation 
by  adsorbed  hydrogen.  Hydrogen  and  oxygen  will  combine, 
even  at  ordinary  temperature,  in  the  presence  of  a  condensed  silver 
film.  M.  S.  B. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  Solution 
by  Animal  Charcoal  :  the  Production  of  Highly  Active 
Charcoals.  J.  B.  Firth  and  F.  S.  Watson  (Trans.  Faraday 
Roc.,  1924,  20,  370 — 377 ;  cf.  A.,  1924,  ii,  542). — Crude  animal 
charcoal  dried  at  120°  is  comparatively  inactive  towards 
hydrogen  peroxide,  but  its  activity  can  be  slightly  increased 
by  heating  in  a  vacuum  or  treatment  with  iodine.  The  catalytic 
activity  of  the  charcoal  purified  with  hydrochloric  acid  is  greater 
than  that  of  the  crude  material  and  can  be  greatly  increased  by 
heating  in  a  vacuum  at  600 — 900°,  and  still  more  so  by  sorption 
of  iodine  from  solution  followed  by  complete  removal  of  the  iodine 
and  further  heating  in  a  vacuum.  The  increased  activity  is  accom¬ 
panied  by  an  increase  in  bulk,  although  repeated  treatment  with 
iodine  increases  the  volume  but  not  the  catalytic  activity.  On 
the  other  hand,  after  four  treatments  with  iodine,  the  charcoal 
produces  a  vigorous  oxidation  of  alcohol  with  the  formation  of 
aldehyde.  Small  quantities  of  mineral  matter  increase  the  activity 
owing  to  their  action  as  a  spacing  agent,  whilst  larger  quantities 
retard  it,  since  the  carbon  particles  tend  to  be  covered  and  protected. 

W.  H.-R. 

Comparison  between  the  Homogeneous  Thermal  Decom¬ 
position  of  Nitrous  Oxide  and  its  Heterogenous  Catalytic 
Decomposition  on  the  Surface  of  Platinum.  C.  N.  Hinshel- 
wood  and  C.  R.  Prichard  (J.  Chem.  Soc.,  1925,  127,  327 — 336). — 
The  heterogeneous  thermal  decomposition  of  nitrous  oxide  on  the 
surface  of  a  heated  platinum  wire  between  600°  and  1200°  is  retarded 
by  the  presence  of  oxygen  and  proceeds  at  a  relatively  faster  rate 
at  low  than  at  high  pressures.  The  velocity  of  the  reaction  is 
represented  by  the  equation  —  d[N20]/df==&[N20]/(l+&[02]),  and 
the  heat  of  activation  in  the  catalytic  reaction  is  32,500  cal.  per 
g.-mol.  This  reaction  is  unimolecular,  whereas  the  homogeneous 
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thermal  decomposition  of  nitrous  oxide  is  bimolecular  and  its  heat 
of  activation  is  much  greater ;  the  platinum  surface  in  the  hetero¬ 
geneous  reaction  acts  as  an  acceptor  for  atomic  oxygen,  the  nitrous 
oxide  probably  giving  its  oxygen  atom  to  the  platinum,  thereby 
forming  a  retarding  film  of  atomic  oxygen.  A.  R.  P. 

Catalytic  Activity  of  Copper.  V.  Comparison  of  the  Rates 
of  Dehydrogenation  of  Various  Alcohols.  W.  G.  Palmer  and 
F.  H.  Constable  (. Proc .  Roy.  Soc.,  1925,  A,  107,  255—269;  cf.  A., 
1924,  ii,  843). — Measurements  of  the  rates  of  dehydrogenation 
of  certain  alcohols  by  supported  copper  films  have  led  to  the  con¬ 
clusion  that  the  reaction  is  direct,  as  stated  by  Sabatier,  and  that 
there  is  no  intermediate  formation  of  ethylene  and  water,  as  suggested 
by  Ipatiev.  The  primary  alcohols,  ethyl,  propyl,  butyl,  wobutyl, 
and  isoamyl,  show  equal  rates  of  dehydrogenation  and  the  same 
temperature  coefficients.  It  is  therefore  inferred  that  reaction 
occurs  in  a  unimolecular  adsorption  film  covering  the  surface  of 
the  copper,  the  common  radical  'CH^OH  being  in  contact  with  the 
surface,  whilst  the  hydrocarbon  chains  are  perpendicular  to  it. 
With  isopropyl  alcohol,  the  velocity  was  five  times  that  of  the  others. 
Rapid  poisoning  of  the  catalyst  occurred  with  one  sample  of  iso¬ 
propyl  alcohol  and  with  isobutyl  and  isoamyl  alcohols.  From  a 
study  of  the  decay  curves  a  theory  of  poisoning  has  been  developed, 
and  on  the  basis  of  this  a  poisoning  correction  has  been  applied 
to  the  results  with  isobutyl  and  isoamyl  alcohols,  which  are  then 
seen  to  be  identical  in  activity  with  ethyl  alcohol.  N.  H.  H. 

Catalytic  Action  of  Copper.  VI.  Reproducibility  of  the 
Catalyst,  and  of  the  Periodic  Change  in  its  Activity,  and  the 
Activation  of  the  Catalyst  by  Alternate  Oxidation  and  Reduc¬ 
tion.  F.  H.  Constable  (Proc.  Roy.  Soc.,  1925,  A,  107,  270 — 279). 
— The  reproducibility  of  the  catalyst  is  attributed  to  the  persistence 
of  the  granular  structure  throughout  oxidation  and  reduction, 
assisted  by  the  fireclay  support  and  by  standardising  the 
conditions  of  oxidation.  Chemical  reaction  occurs  only  when 
the  alcohol  molecule  is  adsorbed  over  a  characteristic  arrange¬ 
ment  of  copper  atoms  termed  a  reaction  centre.  The  catalyst 
surface  exposes  many  crystal  faces  as  well  as  some  amorphous 
material.  There  is  a  large  variation  in  the  number  of  atom  centres 
lying  beneath  one  adsorbed  alcohol  molecule  on  various  faces  of 
the  crystal ;  it  is  thus  probable  that  the  density  of  reaction  centres 
varies  also.  The  periodic  variation  in  activity  may  be  explained 
as  due  to  a  periodic  predomination  of  more  active  planes  in  the 
surface.  The  activity  is  controlled  by  at  least  two  factors  :  the 
value  of  the  heat  of  activation  and  the  reaction  centre  density.  If 
the  latter  is  of  the  same  order  for  all  the  types  of  faces  exposed, 
then  the  heat  of  activation  plays  the  greater  part  in  deciding  the 
activity  of  the  surface.  The  variation  of  the  temperature  coefficient 
in  the  opposite  sense  to  the  activity  is  thus  explained.  N.  H.  H. 

Catalytic  Action  of  Copper.  VII.  Effect  of  Pressure  on 
the  Rate  of  Dehydrogenation  of  Alcohols.  F.  H.  Constable 
(Proc.  Roy.  Soc.,  1925,  A,  107,  279 — 286). — The  validity  of  the 
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assumption  that  reaction  occurs  in  a  unimolecular  film  covering 
the  surface  of  the  copper  has  been  demonstrated  by  measuring  the 
rate  of  dehydrogenation  of  ethyl  and  butyl  alcohols  under  pressures 
ranging  from  10  to  140  cm.  of  mercury,  when  the  velocity  of  reaction 
was  found  to  be  independent  of  the  pressure.  The  observations 
show  further  that  the  mean  life  of  a  molecule  in  the  activated  layer 
does  not  alter  appreciably  under  the  conditions  studied. 

N.  H.  H. 

Mechanism  of  Kolbe's  Electrosynthesis.  R.  A.  Gibson  (./. 
Chem.  Soc.,  1925,  127,  475 — 486). — The  production  of  trichloro- 
methyl  trichloroacetate  by  the  electrolysis  of  a  normal  solution 
of  trichloroacetic  acid  is  independent  of  the  current  density  at  the 
anode  within  wide  limits.  No  formation  of  ester  occurs  until  the 
polished  platinum  or  iridium  anode  acquires  a  potential  of  2-35 
volts,  at  which  point  a  marked  decrease  occurs  in  the  amount  of 
free  oxygen  evolved,  but  this  critical  potential  does  not  represent 
the  discharging  potential  of  the  trichloroacetate  ion.  The  reaction 
is  not  determined  solely  by  the  anode  potential,  but  the  nature  and 
state  of  the  anode  are  important  factors ;  thus  no  ester  formation 
takes  place  at  anode  potentials  of  3  volts  when  anodes  of  gold  or  of 
platinum  or  glass  are  used.  The  synthesis  is  not  due  to  the  union 
of  discharged  anions,  as  suggested  by  Crum  Brown  and  Walker 
(A.,  1891,  1192,  1193),  but  to  direct  oxidation  by  the  oxygen 
developed  at  the  anode  (cf .  Kolbe,  Annalen,  1849,  69,  279),  according 
to  the  reactions  (a)  R4302H+R'<X)2H+0— RR'-f  2C0.,+Ht)0,  or 
(b)  R-C02H+R,-C02H+0=R*C02R'+C02+H20,  or  (c) R-C02H+ 
0=R-0H-f-C02.  Peculiarities  are  noted  in  the  behaviour  of 
platinum  anodes  which  have  been  polarised  for  many  hours  at  a 
low  potential.  These  are  due  to  the  existence  of  a-  and  [3 -forms  of 
platinum ;  the  former  has  a  limited  oxidising  power  but  accelerates 
the  reaction  0+0  — >-02,  whilst  the  latter  has  high  oxidising  power 
and  retards  the  same  reaction.  The  a-form  is  produced  by  prolonged 
polarisation.  W.  H.-R. 

Reactions  in  the  Lead  Accumulator.  A.  Lottermoser  and 
M.  Grotzner  (Z.  anorg.  Chem.,  1924, 140,  93 — 115). — The  potential 
of  each  plate  separately  has  been  determined  during  charge  and 
discharge  at  varying  current  strengths  and  with  acid  of  different 
density,  and  from  this  the  separate  capacities  of  the  plates  are 
considered.  The  theory  of  Dolezalek  completely  accounts  for  the 
observed  results.  The  capacity  of  the  accumulator  is  the  less  the 
more  rapidly  it  is  discharged,  mainly  owing  to  incomplete  diffusion 
of  acid  into  the  porous  layer.  This  effect  is  far  more  apparent  at 
the  peroxide  than  at  the  lead  plate.  The  capacity  is  also  greatest 
for  the  concentration  of  acid  which  has  the  greatest  conductivity 
(d  1T9).  The  recovery  curves  after  charge  and  discharge  are  also 
given.  L.  J.  H. 

Electrolysis  of  some  Tin  Alloys.  R.  Kremann  and  P.  G.  von 
Rehenburg  (Z.  anorg.  Chem.,  1924,  140,  1 — 21). — In  continuation 
of  previous  work  (A.,  1924,  ii,  723,  724)  the  electrolytic  conductivity 
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of  fused  lead-tin,  tin  -bismuth,  and  antimony-tin  alloys  was  studied. 
In  each  case  the  electrolytic  effect  increases  to  a  limit  with  increasing 
current  density.  The  maximum  electrolytic  effect  is  obtained 
with  equimolecular  mixtures .  In  each  case  the  tin  goes  to  the  cathode 
in  accordance  with  its  “  conductance  capacity  ”  as  defined  by 
Benedicks  (Jahrb.  Radioaktiv.,  1916,  13,  381).  [See  B.,  1925,  211.] 

L.  J.  H. 

Electrolysis  of  Molten  Amalgams  of  Lead,  Tin,  and 
Bismuth.  R.  Kremann  and  A.  Kapaun  [with  Budan]  ( Z .  anorg. 
Chem.,  1924,  140,  183 — 205;  cf.  preceding  abstract). — In  the  elec¬ 
trolysis  of  amalgams  of  lead,  tin,  and  bismuth,  the  lead,  tin,  and 
mercury,  respectively,  migrate  to  the  cathode  in  agreement  with 
the  rule  that  the  component  having  the  greater  conductance 
capacity  should  do  so.  In  the  case  of  the  lead  amalgam,  consider¬ 
able  diffusion  occurred  after  the  alloy  had  become  solid  (at  the 
ordinary  temperature).  The  general  rules  previously  reported 
were  all  followed,  although  the  limiting  value  of  the  electrolysis 
effect  (with  increasing  current  density)  was  not  quite  reached. 
[See  B.,  1925,  21L]  L.  J.  H. 

Photographic  Reversal.  H.  Arens  ( Z .  physikal.  Chem.,  1925, 
114,  337 — 386). — Three  types  of  photographic  reversal  are  described. 
The  first  type  (solarisation)  is  caused  by  the  continued  action  of 
the  same  kind  of  energy,  and  in  place  of  the  Liippo-Cramer  theory, 
which  is  shown  to  have  little  experimental  support,  another  is 
advanced,  involving  the  coagulation  of  the  silver  of  the  grain  sur¬ 
face.  By  means  of  this  theory,  a  number  of  phenomena  are  ex¬ 
plained.  The  second  type  of  reversal  is  that  caused  by  the  super¬ 
position  of  different  kinds  of  energy.  The  Villard-effect  (white 
light — >  Rontgen  rays)  and  the  Clayden-effect  (spark  light — >  white 
light)  are  closely  similar,  and  can  be  traced  to  solarisation.  The 
Herschel  effect  (red  light  — >  white  light)  is  shown  to  be  dependent 
on  the  presence  of  potassium  bromide,  bromine  ions  or  molecules, 
and  is  supposed  to  be  due  to  the  desensitising  action  of  potassium 
bromide  for  red  light.  The  third  type  of  reversal  is  that  due  to 
addition  of  the  image  substance  (desensitisation);  This  phenomenon 
is  classed  by  the  author  with  the  Herschel  effect,  and  regarded  as 
being  due  to  the  oxidation  by  light  of  the  silver  of  the  grain  surface, 
in  presence  of  bromine  molecules  or  ions.  [Cf.  B.,  1925,  266.] 

L.  L.  B. 

Photocatalytic  Effect  of  Neutral  Salts.  G.  Berger  ( Rec . 
trav.  chim.,  1925, 44, 47 — 67). — The  decomposition  of  uranyl  formate 
in  formic  acid  solution,  UVI02(HC02)2+3H<?02H=UIV(HC02)44- 
C02+2H20,  was  followed  by  determining  the  decrease  in  acidity, 
and  for  this  ionic  reaction  the  influence  of  neutral  salts  is  large. 
The  salt  effect  is  small  for  the  non-ionic  transformation  of  o-nitro- 
benzaldehyde  to  o-nitrosobenzoic  acid,  observed  in  dilute  acetone 
solution.  The  magnitudes  of  the  salt  effects  are  in  good  agreement 
with  the  activity  theory  which  Bronsted  postulated  for  dark  reac¬ 
tions  (A.,  1922,  ii,  699),  whence  it  seems  that  these  photocatalytic 
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reactions  are  identical.  The  influence  of  neutral  salts  is  also 
studied  in  the  case  of  the  decomposition  in  light  of  a  weakly  acid 
solution  of  each  of  9  complex  cobalt  salts.  Here  the  matter  is  more 
complicated  and  the  activity  theory  can  be  applied  only  qualita¬ 
tively  ;  with  high  salt  concentrations,  a  secondary  effect  is  super¬ 
imposed,  which,  according  to  the  positive  or  negative  charge  of 
the  light-sensitive  complex,  is  retarding  or  accelerating. 

F.  M.  H. 

Realisation  of  Chemical  Reactions  in  Compressors.  M. 

Brutzkus  ( Compt .  rend.,  1925,  180,  429 — 431 ;  cf.  this  vol.,  ii, 
215). — The  conditions  obtaining  in  Diesel  gas  engine  cylinders  are 
recommended  as  providing  a  general  method  for  the  promoting  of 
chemical  reaction  in  gaseous  systems.  J.  S.  C. 

Mercury  Helide.  J.  J.  Manley  {Nature,  1925,  115,  337;  cf. 
this  vol.,  ii,  57). — The  simplest  formula  for  mercury  helide  is  HgHe. 

A.  A.  E. 

Higher  Oxides  of  Silver.  I.  Ag2Os.  F.  Jirsa  ( Chem . 
Listy,  1925,  19,  3 — 9). — Higher  oxides  of  silver  are  formed  by  the 
energetic  oxidation  of  metallic  silver  or  of  silver  salts,  and  contain 
either  the  monoxide,  Ag202,  alone  or  the  sesquioxide,  Ag203,  together 
with  the  monoxide  and  varying  amounts  of  the  silver  salt  from 
which  they  are  prepared.  The  higher  oxide  does  not  appear  to  be 
capable  of  separate  existence  and  is  easily  decomposed  by  heating 
the  compounds  containing  it  to  temperatures  just  below  100°; 
for  example,  Ag7N0u=3Ag202+AgN03+02.  By  extracting  the 
product  of  this  reaction  with  boiling  water  the  oxide,  Ag202,  remains 
insoluble  in  an  almost  pure  state.  This  oxide  catalytically  acceler¬ 
ates  the  decomposition  of  the  sesquioxide.  A.  R.  P. 

Beryllium.  I.  Beryllium  Sulphate  and  its  Hydrates. 

F.  Rrattss  and  H.  Gerlach  {Z.  anorg.  Chem.,  1924, 140,  61 — 80). — 
Beryllium  sulphate  tetrahydrate  may  be  crystallised  from  slightly 
acid  solution.  On  heating,  any  smaller  proportion  of  water  may  be 
obtained,  but  vapour-pressure  measurements  indicate  that  only 
the  tetra-  and  di-hydrates,  and  possibly  the  monohydrate,  exist 
as  pure  substances.  The  anhydrous  salt  may  be  prepared  either 
by  dissolving  beryllium  oxide  in  concentrated  sulphuric  acid,  and 
washing  off  the  excess  acid  with  absolute  alcohol,  or  by  heating 
the  tetrahydrate  at  400°  for  1  hr.  Loss  of  sulphur  trioxide  does 
not  occur  until  the  temperature  is  raised  to  580°.  The  hexa- 
and  hepta-hydrates,  although  frequently  referred  to  in  the  literature, 
do  not  exist.  L.  J.  H. 

Kinetic  Studies  on  Solid  Metals.  Decomposition  of  the 
Compound  Al^Ziig.  W.  Fraenkel  and  W.  Goez  (Z.  Metallic., 
1925,  17,  12 — 21). — The  compound  Al2Zn3  is  stable  only  above 
256° ;  at  lower  temperatures  it  decomposes  into  its  elements  with 
evolution  of  heat  and  contraction  in  volume.  A  specimen  quenched 
from  400°  in  water  at  0°  soon  attains  a  temperature  of  40°  or.  more 
when  removed  from  the  water,  whilst  its  volume  is  reduced  by 
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0-33%.  Calorimetric  measurements  of  the  rate  of  rise  of  temper¬ 
ature  and  dilatometrie  measurements  of  the  volume  change  show 
that  the  decomposition  is  strictly  a  unimolecular  action.  [Cf.  B ., 
1925,  175.]  A.  R.  P. 

Double  Chromates  of  the  Rare  Earths  and  Alkali  Metals. 
I.  Double  Chromates  of  Lanthanum  and  Potassium.  G. 

Carobbi  (Atti  R.  Accad.  Lincei,  1924,  [v],  33,  ii,  416 — 420). — In¬ 
vestigation  of  the  isotherm  for  25°  of  the  system  La2(Cr04)3- 
K2Cr04-H20  indicates  the  existence  of  hydrated  double  chromates 
with  the  components  in  the  molecular  proportions  1  :  1  :  2,  1  :  3  :  2, 
1  :  4  :  2,  1  :  4-5  :  2,  and  1  :  5  :  2.  T.  H.  P. 

Double  Sulphates  of  Rare  Earth  and  Alkali  Metals.  II. 
Neodymium  and  Potassium  Sulphates.  F.  Zambonini  and  V. 
Caglioti  (Atti  R.  Accad.  Lincei,  1924,  [v],  33,  ii,  385 — 389). — The 
various  double  neodymium  potassium  sulphates  are  described.  [Cf. 
this  vol.,  ii,  222.]  T.  H.  P. 

Mechanism  of  the  Reaction  in  the  Reduction  of  Titanium 
Tetrachloride  with  Hydrogen  and  the  Behaviour  of  the 
Reduction  Products  in  a  Vacuum.  R.  Schmidt  (Ber.,  1925, 
58,  [B],  400 — 404;  cf.  A.,  1923,  ii,  769). — Titanium  dichloride, 
almost  free  from  oxygen,  is  obtained  by  the  thermal  decomposition 
of  titanium  trichloride  in  a  carbon  tube  at  temperatures  not  greatly 
exceeding  600° ;  if  glass  or  quartz  tubes  are  used  oxygen  is  abstracted 
from  the  silica  with  consequent  production  of  oxygenated  compounds. 
At  600°/0-02  mm.,  titanium  dichloride  is  slowly  volatile,  but  the 
volatilised  dichloride  is  decomposed  and  deposited  in  the  colder 
parts  of  the  tube  as  the  trichloride  mixed  with  small  amounts  of 
the  tetrachloride.  The  effect  is  due  to  decomposition  of  the  di¬ 
chloride  into  titanium  and  the  tetrachloride  and  reaction  of  the 
latter  with  unchanged  dichloride  to  give  trichloride.  Confirmation 
is  afforded  of  the  previous  view  ( loc .  cit.)  that  reduction  of  titanium 
tetrachloride  by  hydrogen  is  not  direct,  but  that  three  reactions, 
TiCl4+H2=TiCl2+2HCl;  TiCl2+TiCl4=2TiCl8;  2TiCl3+2HCl= 
2TiCl4+H2,  may  proceed  simultaneously.  H.  W. 

Acid  Properties  of  Ammonium  Salts  in  Liquid  Ammonia. 

F.  W.  Bergstrom  (J.  Physical  Chem.,  1925,  29,  160 — 165). — 
Ammonium  salts  in  liquid  ammonia  behave  as  acids  and  react 
with  most  of  the  elements  above  hydrogen  in  the  electropotential 
series  as  it  is  known  in  water.  By  treating  various  elements  with 
ammonium  salts  in  liquid  ammonia  the  following  ammonates 
have  been  prepared  :  LaI3,a;NH3,  CeI3,7-5— 8NH3,  CeBr3,7-5— 8NH3, 
Fe(NO3)2,0-6— 0-4NH3.  M.  B.  D. 

Action  of  Nitric  Acid  on  Metals.  N.  R.  Dhar  (J.  Physical 
Chem.,  1925,  29,  142—159;  cf.  A.,  1922,  ii,  756;  1924,  ii,  486).— 
The  action  of  nitric  acid  on  copper,  silver,  mercury,  and  bismuth 
gives  only  nitrous  acid  and  hyponitrous  acid  and  not  hydroxylamine, 
hydrazine,  or  ammonia,  which  are  formed  by  hydrogenation  of  nitric 
acid.  These  four  metals  can  only  take  oxygen  away  from  nitric 
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acid  and  cannot  add  hydrogen  to  it.  Nitrogen  is  formed  by  decom¬ 
position  of  hyponitrous  acid  and  nitric  oxide  from  the  decomposition 
of  nitrous  acid.  M.  B.  D. 

Experiments  with,  a  Hot  and  Cold  Quartz  Tube.  H. 

Statjdinger  and  W.  Kreis  (Helv.  Chim.  Acta,  1925,  8,  71 — 74). — 
A  number  of  unsuccessful  attempts  were  made  to  isolate  unstable 
substances  such  as  solid  unimolecular  N02,  red  tellurium,  S2,  and 
SO  by  the  sudden  cooling  of  gases  from  1000°  to  —190°. 

G.  M.  B. 

Hydrolytic  Decomposition  of  Phosphorus  Trichloride. 

A.  D.  Mitchell  ( J .  Chem.  Soc.,  1925,  127,  336 — 342). — When  phos¬ 
phorus  trichloride  is  hydrolysed  by  water  the  solution  produced 
has  much  stronger  reducing  properties  when  first  formed  than 
has  a  normally  produced  solution  of  phosphorous  acid ;  its  acidity 
is  98%  of  the  theoretical  at  first  and  gradually  increases  during 
|  hr.  to  the  maximum,  probably  owing  to  the  intermediate  formation 
and  gradual  decomposition  of  an  oxychloride.  The  duration  of 
increased  reducing  power  is  greater  than  can  be  attributed  to  the 
formation  of  the  oxychloride,  and  is  most  probably  due  to  the  presence 
of  the  active  tautomeric  form  of  phosphorous  acid,  P(OH)3,  which 
is  slowly  converted  into  the  normal  form  HPO(OH)2.  A.  R.  P. 

Oxidation  of  Tervalent  Chromium  by  Silver  Oxide  in 
Alkaline  Solution.  F.  Hans  {Z.  anorg.  Chem.,  1924,  140,  337 — 
338). — The  quantitative  oxidation  of  chromic  salts  in  alkaline 
solution  by  silver  oxide  is  shown  to  proceed  equally  well  when  the 
latter  is  replaced  by  silver  nitrate,  chloride,  carbonate,  or  thio¬ 
cyanate.  Silver  bromide  and  iodide  are  too  insoluble  to  react. 

S.  K.  T. 

Tellurium  Suboxide.  A.  Damiens  (Convpt.  rend.,  1924,  179, 
829 — 831). — Attempts  to  repeat  the  preparation  of  tellurium  sub¬ 
oxide  as  described  by  Divers  and  Shimoze  (T.,  1883,  43,  319)  did 
not  corroborate  their  results.  The  reactions  Te-f-S03  — >  TeS03  and 
TeS03  — >  Te0-j-S02  are  incomplete  when  pure  tellurium  is  used,  and 
the  resulting  substance,  described  as  suboxide,  was  found  to  be  a 
mixture  of  tellurium  and  tellurium  dioxide.  H.  J.  E. 

Occurrence  of  Iodine  in  Nature.  V.  Iodine  Content  of  Air. 

T.  von  Fellenberg  ( Biochem .  Z.,  1924,  152,  135 — 140). — Ele¬ 
mentary  iodine  is  present  in  dew,  and  is  demonstrable  in  larger 
amounts  just  above  the  ground  than  at  higher  levels  of  the  atmo¬ 
sphere  as  the  dew  evaporates.  J.  P. 

Iron  and  Oxygen.  F.  S.  Tritton  and  D.  Hanson  (J.  Iron  and 
Steel  Inst.,  1924,  110,  90 — 121). — The  purest  electrolytic  iron  that 
could  be  obtained  by  electrolysis  of  ferrous  sodium  chloride  solutions 
contained  0-08%  of  oxygen  and  melted  at  1535°.  Molten  iron 
will  retain  oxide  equivalent  to  0-21%  of  oxygen  in  solution  at  1530° ; 
further  quantities  of  iron  oxide  simply  float  on  the  surface  of  the 
metal.  At  the  ordinary  temperature,  the  oxygen-iron  solid  solu¬ 
tion  contains  0-05%  0.  The  oxide  in  equilibrium  with  molten 
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iron  at  high  temperatures  melts  at  1370°.  The  chief  effect  of  oxygen 
in  iron  is  to  increase  the  grain  size,  with  a  corresponding  decrease 
in  the  resistance  of  the  metal  to  shock,  and  to  reduce  its  ductility. 
Oxygen  has  no  influence  on  the  temperatures  of  the  transformation 
points.  A.  R.  P. 

Action  of  Iron  on  Copper  at  High  Temperatures.  P.  Siebe 
( Z .  Metallic.,  1925,  17,  19 — 21). — Iron  has  no  action  on  pure  electro¬ 
lytic  copper  at  any  temperature  below  1100°,  but  ordinary  “  tough 
pitch  ”  copper  which  contains  cuprous  oxide  is  rendered  brittle 
and  porous  by  heating  in  contact  with  iron  at  temperatures  above 
750°.  This  is  due  to  the  reducing  action  of  the  hydrogen  and  carbon 
monoxide  in  the  iron;  the  action  of  the  hydrogen  is  the  greater 
as  it  readily  diffuses  into  hot  copper,  whereas  carbon  monoxide 
has  only  a  superficial  action.  [Cf.  B.,  1925,  175.]  A.  R.  P. 

Effects  of  Impurities  on  Copper.  II.  Effect  of  Iron  on 
Copper.  D.  Hanson  and  (Miss)  G.  W.  Ford  (J.  Inst.  Metals , 
1924,  32,  335 — 361). — The  solubility  of  iron  in  solid  copper  is  4% 
at  1100°  and  less  than  0-2%  at  750°,  below  which  temperature  the 
solubility  changes  only  very  slightly.  The  large  change  in  solubility 
at  about  800°  is  ascribed  to  the  transition  y-iron  — >•  a-iron.  Addition 
of  iron  up  to  0-2%  rapidly  lowers  the  electrical  conductivity  of 
copper ;  with  higher  percentages  heat  treatment  has  a  large  influence. 
The  ductility  of  copper  is  unimpaired  by  the  presence  of  iron,  which 
also  acts  as  a  deoxidiser.  [Cf.  B.,  1924,  833.]  S.  K.  T. 

Preparation  of  Crystalline  Compounds  of  Ferrous  Salts 
and  Nitric  Oxide.  III.  W.  Manciiot  and  E.  Linckh  (Z. 
anorg.  Chem.,  1924,  140,  37 — 46;  cf.  A.,  1914,  ii,  567). — Ferrous 
selenate  behaves  like  ferrous  sulphate  in  absorbing  nitric  oxide 
and  a  similar  ring  test  may  be  made  with  ferrous  selenate  and 
concentrated  selenic  acid.  The  combination  is  similar  to  that 
in  the  case  of  ferrous  sulphate  (cf.  ii,  298),  giving  an  equi¬ 
librium  constant  on  the  assumption  that  the  combining  ratio 
is  1  :  1.  The  crystalline  compound  may  be  prepared  by  saturating 
a  concentrated  aqueous  solution  of  ferrous  selenate  (FeSe04,5H20) 
with  nitric  oxide  in  the  presence  of  a  little  concentrated  selenic 
acid.  On  adding  a  large  excess  of  absolute  alcohol,  also  saturated 
with  nitric  oxide,  with  cooling  in  a  freezing  mixture,  brownish- 
black  crystals  appear  after  some  hours.  The  crystals  are  unstable, 
losing  nitric  oxide  when  kept  in  air,  but  apparently  the  formula 
is  FeSe04,N0,4H20.  L.  J.  H. 

Action  of  Ammonia  on  Aqueous  Solutions  of  Ferrous  Salts. 

E.  Weitz  and  H.  Muller  ( Ber .,  1925,  58,  [J3],  363 — 375). — If 
gaseous  ammonia  is  slowly  passed  into  a  sufficiently  concentrated 
solution  of  a  ferrous  salt  in  the  presence  of  a  suitable  quantity 
(2 — 5  mol.)  of  the  corresponding  ammonium  salt  in  the  absence 
of  air,  greenish-white  ferrous  hydroxide  is  precipitated  initially; 
this  slowly  passes  into  solution  and  is  replaced  by  the  complex 
salt,  which  rapidly  separates  in  the  crystalline  form  as  the  passage 
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of  the  gas  is  continued.  In  this  manner,  ferrous  chloride,  bromide, 
iodide,  nitrate,  and  perchlorate  are  converted  into  the  correspond¬ 
ing  hexammineferrous  salts,  [Fe(NH3)6]X2.  Ferrous  sulphate  does 
not  give  a  hexammine  compound,  but,  according  to  the  quantity 
of  ammonium  sulphate,  either  aquopentammineferrous  sulphate, 
[Fe(NH3)5H20]S04,  or  an  additive  compound  of  this  substance 
and  ammonium  sulphate,  [Fe(NH3)5H20]S04,(NH4)2S04.  Ferrous 
acetate  does  not  yield  a  crystalline  hexammine  by  reason  of  its 
ready  solubility  and,  on  this  account,  solutions  of  ferrous  acetate, 
ammonium  acetate,  and  ammonia  are  well  adapted  to  the  prepar¬ 
ation  of  sparingly  soluble  hexammine  salts  by  double  decomposition 
with  potassium  bromide  or  iodide  or  ammonium  perchlorate. 
Since  the  hexammines  lose  ammonia  readily  and  quantitatively 
when  heated  in  a  current  of  an  indifferent  gas,  a  means  is  provided 
of  preparing  anhydrous  ferrous  halides.  The  crystalline  hexam¬ 
mines  and  their  solutions  have  the  pale  green  colour  of  the  hexa- 
aquo  salts.  Like  the  salts  prepared  in  the  dry  way,  the  white 
colour  of  which  is  due  to  their  finer  state  of  division,  they  are 
unstable  towards  air  and  moisture.  In  consequence  of  the  ready 
oxidisability  of  ferrous  iron  the  hexammineferrous  salts  of  power¬ 
fully  oxidising  acids,  such  as  chloric,  bromic,  chromic,  and  per¬ 
manganic  acids,  are  incapable  of  existence ;  the  solution  of  hexam¬ 
mineferrous  acetate  gives  a  precipitate  of  ferric  hydroxide  with 
the  alkali  or  ammonium  salts  of  these  acids.  The  nitrate  and 
perchlorate  are  stable  at  the  atmospheric  temperature,  but  when 
warmed  in  solution  or  suspension  give  a  black  precipitate  of  ferroso- 
ferric  oxide ;  the  perchlorate  ion  is  reduced  to  chloride,  nitrate  ion 
mainly  to  nitrous  oxide.  Hexammineferrous  nitrite  appears  to 
exist  in  solution. 

The  inability  of  ferrous  solutions  containing  ammonium  salts 
to  give  a  precipitate  of  ferrous  hydroxide  with  ammonia  is 
attributed  to  the  depression  of  the  concentration  of  ferrous  ions 
in  consequence  of  ammine  formation  and  of  hydroxyl  ions  by 
repression  of  the  dissociation  of  ammonium  hydroxide  to  such 
an  extent  that  the  solubility  product  of  ferrous  hydroxide  is  not 
attained.  The  precipitability  of  ferrous  hydroxide  depends  to 
some  extent  on  the  anion  present  in  the  solution;  its  formation 
is  most  readily  repressed  in  the  case  of  the  sulphate,  whereas  with 
perchlorate  some  separation  occurs  even  when  ammonium  per¬ 
chlorate  and  ferrous  salt  are  present  in  the  molecular  ratio,  30  :  1. 

Manganous  salts  behave  very  similarly  to  ferrous  salts.  Mag¬ 
nesium  salts  yield  crystalline  ammines  in  strongly  ammoniacal 
solution,  whereas  in  more  dilute  solution  complex  formation  is  less 
in  evidence.  H.  W. 

Cuprous  Hydroxide.  P.  Klason  ( Svensk  Kem.  Tidskr.,  36, 
202 — 203;  from  Ghem.  Zentr.,  1924,  ii,  2741). — Cuprous  hydroxide, 
CuOH,  is  obtained  practically  pure  by  the  interaction  of  cuprous 
iodide  with  sodium  hydroxide.  The  exclusion  of  air  is  not  essential. 
The  precipitate  is  insoluble  in  ammonia,  and  is  oxidised  to  the 
blue  cupric  state  only  on  prolonged  keeping.  R.  B. 
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Crystalline  Cuprous  Bromide.  D.  B.  Briggs  ( J .  Chem.  Soc., 
1925,  127,  496). — The  residual  liquid  in  the  distilling  flask  used 
for  the  preparation  of  ethyl  bromide  from  ethyl  alcohol,  bromine, 
and  red  phosphorus,  after  filtration  gave  a  dark  green  solution 
and,  on  boiling,  a  white,  crystalline  precipitate  of  cuprous  bromide 
when  treated  with  copper  sulphate.  Under  the  same  conditions, 
the  residual  liquid  from  the  preparation  of  ethyl  iodide  yielded 
cuprous  iodide.  A.  R.  P. 

Preparation  of  Selenic  Acid.  W.  Manciiot  and  A.  Wirz- 

muller  (Z.  anorg.  Chem.,  1924,  140,  47 — 51). — Selenic  acid  may 
be  prepared  entirely  free  from  selenious  acid  by  the  anodic  oxidation 
of  the  latter.  The  best  results  were  obtained  with  a  cathode  of 
platinum,  an  anode  of  platinum  covered  with  lead  peroxide  and 
surrounded  by  a  porous  pot,  5AT-nitric  acid  as  catholyte  and  con¬ 
centrated  selenious  acid  as  anolyte,  low  current  density,  and  low 
temperature ;  1  *7  amp.-hrs.  were  required  per  g.  of  selenium  dioxide 
(theoretical  0*48)  and  the  yield  was  about  80%  of  the  theoretical. 

L.  J.  H. 

Ultra-balance.  F.  Holtz  and  W.  H.  F.  Kuhlmann  (Ber., 
1925,  58,  [B],  266 — 268). — By  placing  in  front  of  the  rider  scale 
which  carries  the  5  mg.  rider  a  second,  short  scale  carrying  a 
0-5  mg.  rider  an  ultra-balance  is  constructed  which  is  sensitive  to 
5x10  8  g.  with  a  maximal  load  of  20  g.  The  balance  is  figured 
in  the  original.  H.  W. 

Ebullioscopic  Apparatus.  W.  Swientoslawski,  and  W. 
Romer  {Bull.  Internat.  Acad.  Pol.  Sci.  Lettres,  1924,  59 — 62). — 
The  modified  apparatus  previously  described  (A.,  1924,  ii,  469) 
is  altered  by  the  introduction  of  a  short  glass-tube  sleeve  to  sur¬ 
round  the  thermometer  bulb.  This  improved  apparatus  admits  of 
the  determination  of  the  b.  p.  with  an  accuracy  of  ^0-0015°. 
When  making  ebullioscopic  measurements,  two  such  instruments 
should  be  used,  so  that  the  b.  p.  of  the  solvent  and  solution  may 
be  determined  simultaneously.  T.  H.  P. 

Electrolyte-free,  Water-soluble  Proteins.  I.  Electro¬ 
dialysis.  W.  Pauli  {Biochem.  Z.,  1924,  152,  355 — 359). — The 
general  principles  of  electro -dialysis  are  discussed,  and  an  apparatus 
having  parchment  or  collodion  membranes,  which  may  be  used  for 
the  purification  of  water-insoluble  proteins,  is  described.  J.  P. 

Laboratory  Apparatus  for  High-temperature  Nitrations. 

C.  Kranz  and  R.  Kopecky  (Z.  ges.  Schiess-  u.  Sprengstoffw.,  1925, 
20,  25 — 26). — A  flask  is  fitted  with  a  cap  carrying  three  tubulures 
for,  respectively,  thermometer,  stirrer,  and  reflux  condenser.  The 
joint  between  the  flask  and  the  cap  is  either  packed  with  asbestos 
or  sealed  with  an  appropriate  liquid.  The  other  joints  are  made 
acid-proof  in  a  similar  manner.  W.  A.  S. 

Laboratory  Apparatus.  F.  A.  Wiggers  (Ind.  Eng.  Chem., 
1925,  17,  141). — A  device  for  saving  supernatant  fluids  consists  of 
a  separating  funnel,  closed  at  the  top,  with  a  tap  on  its  stem,  and 
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having  an  inlet  pipette  for  the  liquid  and  an  attachment  for  the 
vacuum  pump.  A  distilling  apparatus  consists  of  a  flask  encased 
in  an  outer  closed  flask  containing  water,  the  latter  provided  with 
an  inlet,  a  thermometer  holder,  and  a  safety  valve.  [Cf.  B.,  1925, 
268.]  D.  G.  H. 

Apparatus  for  Concentrating  Specially  Sensitive  Solutions. 

H.  Schmalfuss  and  K.  Kalle  ( J .  pr.  Chem.,  1925,  [ii],  109,  153 — 
157). — A  modification  of  the  Schulze-Tollens  apparatus  (A.,  1892, 
1386)  is  described,  in  which  an  automatic  regulator  allows  of  con¬ 
tinuous  evaporation  for  prolonged  periods  without  attention.  The 
solution  to  be  evaporated  is  placed  in  a  flask  A  and  the  whole 
apparatus  is  evacuated.  From  A,  the  solution  is  siphoned  into 
a  counterpoised  flask,  B,  until  the  increased  weight  in  B  operates 
a  regulating  lever  which  shuts  off  the  vacuum  from  B,  closes  the 
siphon,  and  admits  carbon  dioxide  at  atmospheric  pressure  to  B. 
The  solution  is  thereby  lifted  to  the  top  of  an  evaporating  coil 
down  which  it  is  allowed  to  drip  slowly  in  a  vacuum,  the  coil  being 
maintained  at  a  suitable  temperature.  The  vapours  pass  off  through 
a  condenser  and  are  collected.  The  concentrated  liquid  drips  back 
into  A.  The  operation  continues  until,  owing  to  the  diminished 
weight  in  B,  the  lever  shuts  off  the  carbon  dioxide,  opens  the 
vacuum  cock,  and  releases  the  siphon,  when  the  cycle  commences 
again.  The  whole  apparatus  can  be  placed  in  a  thermostat  and 
operated  at  constant  temperature.  The  apparatus  will  evaporate 
3  litres  to  100  c.c.  at  40°  in  two  days.  R-.  B. 
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Mineralogieal  Chemistry. 


Radioactive  Methods  for  the  Age  Determination  of  Minerals. 

G.  Kirscii  ( Tsch .  Min.  Mitt.,  1924,  36,  147 — 156). — The  trust¬ 
worthiness  of  the  method  of  determining  the  age  of  minerals  from 
the  lead  (radium-G) /uranium  ratio  is  discussed.  It  is  necessary 
to  know  the  atomic  weight  of  the  lead  present  in  order  to  distinguish 
between  primary  lead  and  radium-G;  and  further,  it  is  found  that 
in  specimens  for  which  this  has  been  determined  the  composition 
varies  from  piece  to  piece.  New  estimates,  in  millions  of  years, 
are  :  for  broggerite  from  Moss,  Norway,  895 ;  pitchblende  from 
Jachymov,  Bohemia,  207 ;  uraninite  from  Morogoro,  East  Africa, 
605;  pitchblende  from  Katanga,  Belgian  Congo,  550.  From  the 
published  data  for  thorianite  from  Ceylon,  the  half  life-period  for 
thorium  is  calculated  as  T=(l’65±0-05)  X 1010  years,  and  the  age 
of  the  thorianite  estimated  at  about  150  million  years.  The  genetic 
relationship  between  uranium  and  thorium  is  discussed,  and  for 
thorium  uranium  is  calculated  T— 63-2  xlO6  or  62-6  xlO8  years. 

L.  J.  S. 
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Occurrence  of  Iodine  in  Nature.  VII.  Iodine  Content  of 
Rocks,  Geological  Formations,  and  Minerals,  and  Conditions 
for  the  Accumulation  of  Iodine  in  Earths.  T.  von  Fellenberg 
{Biochem.  Z.,  1924,  152,  153 — 171). — Iodine  is  present  in  rocks 
and  sedimentary  deposits  in  amounts  considerably  greater  than  in 
organic  products.  It  occurs  partly  in  acid-soluble  and  partly  in 
acid -insoluble  form,  and  is  but  slightly  extracted  by  water.  No 
relation  between  iodine  content  and  given  geological  formations 
appears  to  exist.  The  same  mineral  from  different  sources  generally 
contains  the  same  amount  of  iodine,  but  chemically  similar  and 
mineralogically  different  specimens  (e.g.,  quartz)  often  contain  very 
different  amounts  of  iodine.  The  iodine  present  in  weathered 
rocks,  and  still  more  so  in  the  earths  derived  from  these  rocks,  is 
greater  than  in  the  original  unweathered  rock.  The  accumulation 
of  iodine  is  more  evident  in  acid  than  in  basic  rocks  and  earths. 

J.  P. 

Occurrence  of  Iodine  in  Nature.  VIII.  Evolution  of 
Elementary  Iodine  from  Earths.  T.  von  Fellenberg,  H. 
Geilinger,  and  K.  Schweizer  ( Biochem .  Z.,  1924,  152,  172 — 184). 
— In  the  presence  of  oxygen  earths  and  rocks  liberate  elementary 
iodine  from  added  alkali  iodide.  The  action  is  catalytic  and  is 
specially  marked  if  ferric  oxide  and  alkaline-earth  carbonates  be 
present.  Ferrous  iron  is  much  less  catalytically  active.  Earth 
treated  with  manure  liberates  less  iodine  than  untreated  earth. 
The  smaller  the  catalytic  activity  an  earth  possesses  the  greater 
is  its  power  of  accumulating  iodine.  Earths  of  low  catalytic 
power  are  found  in  districts  relatively  free  from  goitre  and  vice 
versa.  J.  P. 

Merrillite  and  Chlorapatite  in  Stony  Meteorites.  E.  V. 

Shannon  and  E.  S.  Larsen  (Amer.  J.  Sci.,  1925,  [v],  9,  250 — 
260). — A  calcium  phosphate  sparingly  present  (a  few  hundredths 
of  1%)  in  certain  meteoric  stones  was  provisionally  referred  to 
francolite  by  Merrill  in  1917,  and  was  called  merrillite  by  Wherry 
in  the  same  year.  In  order  to  isolate  sufficient  material  for  analysis, 
0-5 — 1  kg.  samples  of  the  material  were  crushed  and  sieved  and  separ¬ 
ated  by  means  of  an  electromagnet  and  heavy  liquids.  From  the 
Allegan  meteorite  35  mg.  of  merrillite  were  isolated,  and  from  the 
New  Concord  meteorite  58  mg.  of  merrillite  (I)  and  42  mg.  of 
chlorapatite  (II),  which  yielded  : 


P2Os. 

CaO. 

Na20. 

Cl. 

F. 

o 

o 

Insol. 

Sp.  gr. 

35-21 

44-10 

16-42 

trace 

nil 

nil 

4-27 

3-10 

36-06 

52-40 

— 

4-87 

nil 

— 

5-29 

3-20 

This  and  two  other  analyses  give  for  merrillite  the  formula 
3Ca0,Na20,P205.  It  is  distinct  from  any  known  terrestrial 
mineral,  and  it  does  not  belong  to  the  apatite  group,  although  it 
is  optically  uniaxial  and  negative  (w=l*623,  e= 1-620).  A  search 
for  merrillite  amongst  the  apatite  isolated  from  25  samples  of 
rocks  and  iron  ores  was  uns accessful.  L.  J.  S. 
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Cordierite  from  Madras,  India.  M.  S.  Krishnan  (Min. 
Mag.,  1924,  20,  248 — 251). — Cordierite  of  a  deep  violet  colour  and 
d  2-598  from  a  garnet-sillimanite-cordierite-gneiss  in  the  Madura 
district,  Madras,  gave  : 

Si02.  A1203.  Fe203.  FeO.  MgO.  CaO.  MnO.  H20.  Total. 

48-37  29-22  2-20  7-07  9-54  1-92  0-42  1-84  100-58 

It  is  unusual  in  often  being  optically  positive.  The  optic  axial 
angle  in  four  crystals  was  2V=81°  to  84°  over  the  positive  bisectrix, 
whilst  in  another  crystal  2V =85°  over  the  negative  bisectrix.  This 
variation  in  the  optic  axial  angle  is  probably  due  to  the  isomorphous 
replacement  of  magnesia  by  ferrous  oxide.  The  violet  colour  of 
the  mineral  is  to  be  attributed  to  manganese  rather  than  to  iron. 

L.  J.  S. 

Calcio-Ancylite  and  accompanying  Minerals  from  the 
Chibine  Mountains  [Russian  Lapland].  G.  P.  Tschernik 
(Bull.  Acad.  Sci.  Russie,  1923,  17,  81 — 94). — This  mineral,  d  3-82, 
has  the  composition  : 


Ce203. 

y2o3. 

SrO. 

CaO. 

BaO. 

Fe203. 

ai203, 

37-81 

0-59 

9-69 

3-49 

1-27 

0-32 

0-65 

Na20  +  K,0. 

Si02. 

co2. 

h2o. 

Impurities. 

Total. 

0-39 

1-15 

22-70 

4-44 

17-8 

100-32 

If  the  impurities,  and  the  iron,  aluminium,  alkali  metals,  and 
silica,  which  appear  to  be  derived  from  natrolite  or  other  admix¬ 
tures,  are  left  out  of  account,  the  formula  of  the  mineral  is  calculated 
to  be  5{(Ce,Y)203>3C03}>7{(Sr,Ca,Ba)0,C02},10H20.  The  only 
other  published  analysis  of  ancylite  was  made  by  Mauzelius  (Z. 
Kryst.,  1901,  34,  649)  on  a  specimen  from  Narsarsuk  in  Southern 
Greenland,  and  indicated  the  formula  4Ce(0H)C03,3SrC03,3H20. 
The  mineral  investigated  by  the  author  has  evidently  been  sub¬ 
jected  to  the  action  of  an  alkaline  solution  rich  in  calcium,  barium, 
and  iron. 

The  matrix  containing  the  calcio-ancylite  contained  also  (i)  grains 
of  violet-red  yttrocerite,  2{(Ce,Y)2F6),18CaF2,3H20,  d3-61, 

hardness  4,  and  (ii)  crusts  of  snow-white,  porcelain-like  material, 
d  2-86,  hardness  above  5,  and  of  composition  corresponding  with 
the  formula  2(Ce,Y,Al)203,2(Ca,Fe"’,K2,Na2)0,5(Si,Ti)02,8H20, 
which  resembles  that  of  the  zeolites  in  structure.  T.  H.  P. 

Manganese-bearing  River  Pebbles.  E.  Dittler  (Tsch.  Min. 
Mitt.,  1924,  36,  164 — 169). — “  Shiny  pebbles  ”  from  the  bed  of 
the  Vistula  have  a  thin  (1 — 2  mm.)  black  coating  of  iron  and 
manganese  hydroxides,  the  smooth  surface  having  a  metallic 
lustre.  Analysis  of  a  sandstone  pebble  gave  :  insoluble  in  hydro¬ 
chloric  acid  (quartz  grains)  90-84,  Mn203  (and  Mn02)  1-14,  Fe203 
3-67,  H20  4-19%  ;  micro -sections  show  the  presence  of  psilomelane 
and  limonite  as  the  cementing  material  of  the  sand  grains. 
Pebbles  of  mangandolomite  from  the  Enns  in  Upper  Austria  show 
a  dull  black  skin  1 — 2  mm.  in  thickness.  Analyses  of  the  inner 
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and  outer  portions  show  that  manganese  hydroxide  has  accumul¬ 
ated  on  the  exterior  at  the  expense  of  manganese  carbonate. 
Experiments  were  made  on  the  adsorption  of  manganese  from  a 
solution  of  manganese  hydrogen  carbonate  by  quartz  sand  and 
other  materials.  Quartz  sand  took  up  51*74%  of  the  manganese 
from  the  solution,  kaolin  68*73,  compact  limestone  72*90,  marl 
78*53,  and  precipitated  chalk  96*53%  (in  the  last  case  there  being 
probably  also  chemical  replacement).  It  is  suggested  that  in  the 
case  of  the  “  shiny  pebbles  ”  the  manganese  was  taken  up  from 
the  river  water.  L.  J.  S. 

New  Mineral  Analyses.  E.  Dittler  (Tsch.  Min.  Mitt.,  1924, 
36,  213 — 216). — Talc  from  Sirwan,  Armenia. — A  compact,  pale 
yellowish -green  mineral,  thought  to  be  “  agalmatolite  ”  gave 
d  2*832,  n  1*554,  and,  on  material  dried  at  110°,  the  results  under  I. 
The  molecular  ratios  H20  :  RO  :  Si02=l  :  2*5  :  3  differ  somewhat 
from  those  of  talc. 

Si02.  A1203.  Fe203.  FeO.  MnO.  NiO.  MgO.  CaO.  PI20.  Total. 

I.  59*44  0*24  trace  1*51  0*12  0*02  31*11  1*85  5*80  100*09 

Damourite  from  Mt.  Lyell,  Tasmania. — Pale  greenish  material 
translucent  at  the  edges  and  consisting  of  a  compact  aggregate 
of  fine  scales  has  d  2*872 ;  from  analysis  II  (mean  of  two)  is  calcul¬ 
ated  :  muscovite  (KH2Al3Si3012)  98*07,  fayalite  (Fe2Si04)  1*93 
mol.-%. 

Felspars  from  Lower  Austria. — These  are  from  a  felspar  quarry 
in  pegmatite  between  Krems  and  Gfohl.  Microcline-perthite, 
d  2*558,  showing  enclosed  spindles  of  albite,  gave  III,  correspond¬ 
ing  with  orthoclase  68*10,  albite  31*90  mol.-%.  Albite,  d  2*625, 
as  bluish-white  cleavages,  gave  IV,  corresponding  with  albite 
98*14,  orthoclase  T86  mol.-%. 


H20  h2o 


Si02. 

A1203. 

Fe203. 

FeO.  CaO. 

K„0. 

Na20.  (-110°).  (  +  110°).  Total. 

II. 

43*37 

39*03 

0*40 

1-41  — 

10*98 

0*75  0*76 

3*80 

100*50 

III. 

64*20 

20*55 

0*14 

—  trace 

11*26 

3*48  — 

0*28 

99*91 

IV. 

66*80 

20*94 

— 

—  trace 

0*34 

11*91  — 

0*10 

100*09 

L.  J.  S. 


Composition  of  the  River  and  Lake  Waters  of  the  United 
States.  F.  W.  Clarke  ( U.S .  Geol.  Survey,  Prof.  Paper,  135,  1924, 
198  pp.). 
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Logarithmic  Tables  for  Volumetric  Analysis.  E.  J.  Kraus 
( Chem.-Ztg .,  1925,  49,  145). — The  author  recommends  the  con¬ 
struction  of  special  tables  giving  only  the  essential  figures  required, 
e.g.,  the  logarithms  of  numbers  increasing  by  0-05  corresponding 
with  burette  readings  and  the  factors  and  their  logarithms  cor- 
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responding  with  different  titres  of  a  definite  weight  of  the  standard 
substance.  A.  E.  P. 

Qualitative  “Drop-analysis  ”  of  the  Elements  in  Groups 

I  to  III.  N.  A.  Tananaev  [Z.  anorg.  Chem.,  1924, 140,  320 — 334). 
— A  method  is  given  for  the  qualitative  analysis  of  solutions  con¬ 
taining  the  nitrates  of  most  of  the  metals  occurring  in  the  first  three 
analytical  groups.  The  reactions,  which  are  carried  out  on  one 
drop  of  solution,  are  arranged  so  that  the  tests  for  any  one  metal 
are,  as  a  rule,  not  masked  by  the  presence  of  the  other  metals. 
A  modified  scheme  is  also  described  in  which  a  preliminary  separ¬ 
ation  into  groups  is  carried  out  by  precipitating  all  the  metals  as 
sulphides  and  successively  treating  the  precipitate  with  acids  of 
different  concentration.  S.  K.  T. 

Collodion  Ultra-filtration  Membrane  for  Physico-chemical 
Analysis  of  Solutions.  E.  Fouard  {Ann.  Chim.  Analyt.,  1925, 
[ii],  7,  33 — 34). — A  diaphragm  of  collodion  is  capable  of  acting  as 
a  retainer  not  only  of  micro-organisms  but  also  of  colloidal,  protein, 
pectic,  cellulosic,  starch,  and  tannic  aggregates.  It  may  be  rendered 
rigid  and  resistant  to  a  pressure  of  40  atm.  by  being  deposited  on  a 
framework  of  fine  mesh  wire  (1 — 2  mm.)  surrounding  an  artificial 
silk  envelope,  which  in  its  turn  covers  an  enamelled  metal  tube 
uniformly  pierced  by  small  holes.  [Cf.  B.,  1925,  268.]  D.  G.  H. 

Rapid  Determination  of  Solid  Matter  in  Liquids.  C.  B.  von 

Bornegg  ( Chem.-Ztg .,  1925,  49,  185). — The  evaporation  of  a  small 
quantity  of  the  liquid  is  accelerated  by  means  of  a  filter-paper 
which  is  held  vertical,  with  its  lower  edge  in  the  liquid,  by  means 
of  a  wire  passing  through  a  hole  pierced  in  the  upper  portion.  The 
liquid  must  not  ascend  as  high  as  the  hole.  The  filter-paper 
is  weighed  in  with  the  containing  dish  both  before  and  after 
evaporation.  [Cf.  B.,  1925,  May  1.]  S.  K.  T: 

Detection  of  Gaseous  Poisons  in  Blood.  E.  Kohn-Abrest. — 
(See  i,  451.) 

Quantitative  Chemical  Analysis  by  Means  of  X-Ray 
Spectrum.  D.  Coster  and  Y.  Nishina  [Chem.  News,  1925,  130, 
149 — 152). — The  method  of  determining  the  proportion  of  a  metal 
in  a  mixture  of  oxides  containing  it  by  adding  a  known  weight  of 
another  oxide  until  the  intensity  of  one  of  its  lines  in  the  X-ray 
spectrum  coincides  with  that  of  the  corresponding  line  in  the 
spectrum  of  the  metal  the  proportion  of  which  is  required,  some¬ 
times  gives  false  results  owing  to  the  presence  of  other  elements. 
This  defect  in  the  process  may  be  remedied  by  determining  in  an 
artificial  mixture  of  the  same  substances  in  known  proportions  the 
concentration  of  added  element  necessa^  to  make  the  intensity 
of  any  one  of  its  lines  equal  to  that  of  any  near  one  of  the  lines 
of  the  element  the  proportion  of  which  is  sought.  In  this  way  a 
factor  is  obtained  which  is  used  in  calculating  the  proportion  of 
the  desired  element  in  the  original  mixture  from  the  data  obtained 
by  testing  this  mixture  in  the  same  way  as  the  standard.  For 
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example,  in  the  determination  of  hafnia  in  zirconium  materials 
the  intensity  of  the  L$x  line  of  hafnium  is  compared  with  that 
of  the  Z(32  line  of  lutecium,  and  in  the  determination  of  zirconium 
in  hafnium  compounds  the  Z-a  line  of  zirconium  is  compared  with 
the  Zpx  line  of  yttrium.  A.  R.  P. 

Spectrophotometric  Determination  of  Hydrogen-ion  Con¬ 
centrations  and  of  the  Apparent  Dissociation  Constants  of 
Indicators.  II.  Thymol-blue.  III.  Bromocresol-green. 

W.  C.  Holmes  and  E.  F.  Snyder  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
221 — 226,  226 — 229). — II.  The  dissociation  curve  of  thymol-blue 
in  alkaline  solution  conforms  with  the  theoretical  dissociation 
curve  over  a  range  of  less  than  10%  and  more  than  90%  dissoci¬ 
ation.  In  the  acid  range  the  dissociation  of  the  indicator  remains 
normal  up  to  the  mid-point,  beyond  which  dissociation  is  retarded. 
The  average  values  obtained  for  the  apparent  dissociation  con¬ 
stant,  K,  were  8-91  in  the  alkaline  range  and  1-5  in  the  acid  range. 

III.  The  apparent  dissociation  constant  of  bromocresol-green 
was  found  to  be  4*68  in  a  relatively  pure  sample,  4-65  and  4-69 
in  commercial  samples.  The  dissociation  curve  in  the  alkaline 
range  conformed  with  the  theoretical  formula  between  10%  and 
90%  dissociation.  G.  S.  W. 

Rational  Notation  for  the  Expression  of  the  Reaction  of 
Solutions.  D.  Giribaldo  (Anal.  Fis.  Quim.,  1924,  22,  555 — 572). 
— The  disadvantages  of  the  Sorensen  (pB)  method  of  expressing 
the  reaction  of  solutions  are  discussed.  The  author  proposes 
log  [Id] /[OH]  as  an  expression  for  reaction.  By  this  means, 
neutrality  is  expressed  by  zero.  Comparative  figures  are  given 
for  different  acids  and  also  for  certain  physiological  fluids. 

G.  W.  R. 

Antimony  Electrode  as  an  Indicator  for  Hydrogen  Ions  and 
its  Application  in  Potentiometric  Titrations  of  Acids  and 
Bases.  I.  M.  Kolthoff  and  B.  D.  Hartong  (Fee.  trav.  chim., 
1925,  44,  113 — 120).— The  potential  of  the  antimony  electrode, 
as  used  in  presence  of  a  little  antimony  oxide,  changes  with  pK, 
but  its  rate  of  change  at  pu  1 — 5  differs  from  that  at  pa>9.  The 
use  of  an  antimony  electrode  in  neutralisation  reactions  is  described, 
whilst  it  may  be  employed  where  the  hydrogen  electrode  cannot, 
in  determining  free  acid  in  the  presence  of  oxidising  agents. 

F.  M.  H. 

Colorimetric  Determination  of  Hydrogen-ion  Concentration 
in  Soils.  H.  Niklas  and  A.  Hock  (Z.  angew.  Chem.,  1925,  38, 
150—151). — Either  Michaelis’  nitrophenol  series  or  Clark’s  series 
of  indicators  may  be  used  for  pn  determinations  in  soils.  The 
results  agree  well  with  those  obtained  electrometrically. 

W.  A.  S. 

Borax  as  a  Standardising  Agent  for  Acids  and  Bases. 

M.  G.  Mellon  and  V.  N.  Morris  ( Ind .  Eng.  Chem.,  1925,  17,  145 — 
146). — Borax  is  shown  to  be  a  suitable  standardising  reagent  for 
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both  hydrochloric  and  sulphuric  acids,  and  sodium,  potassium,  and 
barium  hydroxides,  and  if  suitably  recrystallised  appears  to  have 
no  disadvantages.  Indicators  of  suitable  pK  range  are  methyl- 
orange  for  the  acids  and  phenolphthalein  for  the  bases.  [Cf.  Ii., 
1925,  269.]  D.  G.  H. 

Determination  of  the  Acidity  of  Mineral  Soils.  G.  Hager.— 
(See  i,  489.) 

Determination  of  Free  Acid  of  Gastric  Juice.  H.  Sahli. — 
(See  i,  458.) 

Test  for  Chlorine  in  the  Presence  of  Bromine,  Iodine,  etc. 

M.  Dimitroff  (Z.  anorg.  Chem.,  1924,  140,  253 — 260). — The  sub¬ 
stance  is  oxidised  by  potassium  permanganate  in  acid  solution  in 
a  flask  so  fitted  that  air  can  be  passed  through  the  solution  during 
the  process  and  passed,  together  with  the  halogens  evolved,  out  into 
a  solution  containing  one  or  two  drops  of  OTA-  ammonium  bromide 
in  10  c.c.  of  2A-sulphuric  acid.  Here  any  chlorine  from  the  original 
substance  replaces  bromine  in  the  solution.  One  to  twro  drops  of 
sodium  bromate  are  now  added  while  air  (now7  pure)  is  still  passed 
through.  The  bromide  is  oxidised  and  the  bromine  passes  off 
whilst  the  chloride  remains  unaffected;  thus  a  precipitate  with 
silver  nitrate  indicates  chlorine  in  the  original  substance. 

L.  J.  H. 

Determination  of  Chlorides  in  Blood.  C.  Benguerel. — (See 
i,  455.) 

Determination  of  Chlorides  and  Sulphates  in  Expressed 
Plant  Tissue  Fluids.  R.  A.  Gortner  and  W.  F.  Hoffman. — 
(See  i,  455.) 

Sensitive  Reaction  for  Copper  and  Bromine.  K.  Scheringa 
(Pharm.  Weekblad,  1925,  62,  173 — 174). — The  solution  is  evapor¬ 
ated  to  dryness  and  the  residue  damped  with  sulphuric  acid  con¬ 
taining  a  trace  of  a  bromide  or  a  copper  salt.  Formation  of 
copper  bromide  occurs  with  a  deep  violet  coloration.  The  test 
will  detect  0-0005  mg.  of  sodium  bromide  or  of  a  copper  salt;  it  is 
very  suitable  for  the  detection  of  bromine  in  organic  materials. 

S.  I.  L. 

Detection  of  Minute  Quantities  of  Bromine  [in  Blood]. 

H.  Bernhardt  and  H.  Ucko. — (See  i,  454.) 

Colorimetric  Determination  of  Oxygen.  W.  W.  Efimoff.— 
(See  i,  481.) 

Determination  of  Dissolved  Oxygen.  J.  N.  Friend  {Chem. 
News,  1925,  130,  163 — 164). — When  using  Winkler’s  method  for 
determining  dissolved  oxygen,  introduction  of  air  may  be  avoided 
by  using  a  250-c.c.  flask  closed  by  the  stem  of  a  tap  funnel,  wrhich 
is  a  capillary  glass  tube  accurately  fitting  the  neck  of  the  flask,  so 
that  w7hen  the  stopper  is  inserted  a  space  of  about  2  c.c.  is  left 
above  the  250-c.c.  mark.  The  addition  of  the  manganese  chloride 
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solution  after  introduction  of  the  sodium  hydroxide  and  potassium 
iodide  solution  fills  the  capillary  tube  on  insertion  of  the  stopper, 
and  at  the  end  of  the  reaction  the  hydrochloric  acid  is  put  in  the 
funnel,  the  tap  opened,  and  the  stopper  gradually  withdrawn. 
[Cf.  B.,  1925,  May  1.]  D.  G.  H. 

Determination  of  Oxygen  in  Pure  Iron.  T.  E.  Rooney 
( J .  Iron  and  Steel  Inst.,  1924,  110,  122 — 128). — For  the  determin¬ 
ation  of  oxygen  in  iron  by  heating  the  metal  in  hydrogen  and 
weighing  the  water  formed,  it  is  essential  to  use  extremely  fine 
millings  of  the  metal  as  the  depth  of  penetration  of  the  hydrogen 
is  only  about  0*5  mm.  even  after  prolonged  heating  at  1200°.  This 
temperature  is  necessary  in  order  to  effect  complete  removal  of 
the  oxygen,  and  is  best  obtained  by  using  an  alundum  tube  electric 
furnace  wound  with  platinum  strip  and  capable  of  giving  a  tem¬ 
perature  of  1300°.  A  calcium  chloride  bulb  for  the  absorption  of 
the  water  is  preferable  to  a  sulphuric  acid  tube.  Care  should  be 
taken  not  to  allow  the  temperature  to  rise  much  above  1200°  as 
high  results  will  be  obtained  owing  to  reduction  of  the  silica  boat 
by  hydrogen  in  the  presence  of  iron  to  form  iron  silicide.  Con¬ 
sistent  results,  usually  a  little  lower  than  those  obtained  by  the 
above  method,  may  be  obtained  by  heating  a  mixture  of  the  iron 
millings  with  three  times  their  weight  of  an  alloy  of  60%  Sn  and 
40%  Sb  at  950 — 1000°  in  a  stream  of  hydrogen.  In  all  cases  a 
blank  test  should  be  carried  out  and  the  appropriate  deduction 
made.  A.  R.  P. 

Determination  of  Sulphide,  Polysulphide,  and  Thiosulphate 
Sulphur  in  Solutions  of  Alkali  and  Alkaline-earth  Sulphides. 

E.  Schuler  ( Z .  anal.  Chem.,  1925,  65,  352 — 358). — The  solution 
to  be  analysed  is  allowed  to  fall  into  a  boiling  solution  of  boric 
acid  and  potassium  cyanide  free  from  air  and  the  evolved  hydrogen 
sulphide  is  collected  in  potassium  hydroxide  and  hydrogen  per¬ 
oxide,  the  sulphate  formed  being  determined  as  usual.  The  residual 
liquid  in  the  distilling  flask  contains  thiocyanate  from  the  poly¬ 
sulphide  sulphur,  and  undecomposed  thiosulphate;  it  is  divided 
into  two  parts  in  one  of  which  the  thiosulphate  is  determined 
iodometrically,  and  in  the  other  the  thiocyanate  by  treatment 
with  bromine,  removal  of  excess  of  the  latter  with  phenol,  and 
titration  of  the  bromocyanogen  with  thiosulphate,  after  addition 
of  potassium  iodide.  [Cf.  B.,  1925,  241.]  A.  R.  P. 

Preparation  of  Nessler’s  Solution.  H.  D.  Richmond 
( Analyst ,  1925,  50,  67). — The  precipitate  obtained  on  mixing 
aqueous  solutions  of  potassium  iodide  (17-5  g.  in  100  c.c.)  and 
mercuric  chloride  (15  g.  in  300  c.c.)  is  washed  by  decantation  and 
dissolved  in  potassium  iodide  solution  (17-5  g.  in  100  c.c.),  a  few 
drops  of  mercuric  chloride  added  until  a  permanent  red  precipitate 
appears,  and  then  water  to  500  c.c.  Aqueous  sodium  hydroxide 
(105  g.  in  300  c.c.)  is  added  at  0°,  and  the  mixture  diluted  to  1  litre. 
The  clear  portion  is  sensitive  immediately  after  preparation. 

D.  G.  H. 
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Tromsdorff  Reagent  for  Nitrites.  A.  Coquillat  (Anal.  Fis. 
Quim.,  1924,  22,  523 — 544). — Directions  are  given  for  the  prepar¬ 
ation  of  a  more  sensitive  and  stable  modification  of  the  Tromsdorff 
reagent  for  nitrites.  The  delicacy  of  the  reaction  is  increased  by 
the  presence  of  dissolved  oxygen.  [See  B.,  1925,  261.] 

G.  W.  R, 

Separation  of  Phosphoric  Acid  in  Qualitative  Analysis  by 
means  of  Basic  Bismuth  Nitrate.  A.  Keschan  (Z.  anal.  Chem., 
1925,  65,  346 — 351). — The  solubility  of  bismuth  phosphate  in 
dilute  nitric  acid  is  proportional  to  the  concentration  of  acid  up 
to  0-4 N,  but  is  considerably  increased  in  the  presence  of  halogen 
acids.  For  the  separation  of  phosphoric  acid  from  a  solution 
to  be  tested  for  metals  of  groups  III,  IV,  and  V  the  slightly  acid 
solution  is  treated  with  hydrazine  hydrochloride  to  reduce  ferric 
salts  to  ferrous,  then  with  solid  bismuth  oxynitrate  which  removes 
the  halogen  ions  first,  then  phosphoric  acid.  The  precipitate 
filters  readily  and  the  filtrate  will  contain  less  than  1  mg.  of 
phosphoric  anhydride  per  litre.  A.  R.  P. 

Determination  of  Lipoid  Phosphorus  in  Cereal  Products. 

0.  S.  Rask  and  I.  K.  Phelps  ( Ind .  Eng.  Chem.,  1925,  17, 
189 — 190). — Since  the  ammoniacal  method  extracts  all  the 
lipoids,  the  phospholipins  will  be  included  and  may  be  computed 
by  a  determination  of  total  phosphorus  in  the  extract.  The 
result  is  higher  than  by  direct  determination.  [Cf.  B.,  1925, 
224.]  D.  G.  H. 

Salts  of  Cupferron.  V.  Auger,  L.  Lafontaine,  and  C. 
Caspar  ( Compt .  rend.,  1925,  180,  376 — 378). — The  preparation, 
appearance,  and  solubilities  of  the  following  cupferron  salts  are 
described  :  (a)  salts  precipitated  by  hydrogen  sulphide  (generally 
in  acid  solution)  :  silver,  decomp.  130°,  lead,  m.  p.  147°,  mercurous, 
decomp.  215°,  mercuric,  decomp.  160°,  bismuth,  m.  p.  170°  (de¬ 
comp.),  cadmium,  m.  p.  245°  (decomp.),  stannous,  m.  p.  138°, 
stannic,  m.  p.  180°  (decomp.),  antimony,  decomp.  112°,  also 
[Ph*N(NO)0]Mo03,  decomp.  165°,  and  [Ph*N(NO)0]2Mo03,  m.  p. 
139°  (decomp.) ;  (b)  ammonium  sulphide  group  :  cerous,  ceric, 

chromic,  indium,  m.  p.  90°,  cobaltic,  m.  p.  116°  (decomp.),  cobaltous, 
m.  p.  162°  (decomp.),  nickel,  decomp.  200°,  zinc,  m.  p.  138°;  (c) 
alkaline-earth  group  :  barium  (-j-3H20),  decomp.  245°,  strontium 
(+2II20),  decomp.  290°,  calcium  (-j-2H20),  decomp.  275°. 

F.  M.  H. 

Electrolytic  Separation  of  Copper,  Antimony,  Lead,  and 
Tin.  A.  Lassieur  (Compt.  rend.,  1924,  179,  827 — 829 ;  cf.  this 
vol.,  ii,  159). — Lead  and  tin  are  deposited  together  from  hydro¬ 
chloric  acid  solution  and  cannot  be  separated  by  variation  of  the 
cathode  potential.  On  adding  hydrofluoric  acid,  stannic  salts 
form  a  complex  which  does  not  yield  tin  on  electrolysis ;  after 
deposition  of  lead,  tin  may  then  be  determined  in  the  resulting 
solution.  In  depositing  copper  and  antimony  in  presence  of  lead 
by  the  method  already  described,  tin  is  reduced  to  the  stannous 
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form.  This  should  be  oxidised  by  means  of  hydrogen  peroxide 
before  separating  the  lead.  H.  J.  E. 

Complex-chemical  Methods  for  the  Volumetric  Deter¬ 
mination  of  Acidity,  Basicity,  and  Aluminium  Content  of 
Aluminium  Solutions.  F.  Feigl  and  G.  Krauss  (Ber.,  1925, 
58,  [5],  398 — 400). — The  solution  is  treated  with  a  suitable  excess 
of  alkali  oxalate  with  which  the  aluminium  salt  reacts  :  A1C13+ 
3K2C204=K3[A1(C204)3]+3KC1,  whereby  the  acid  formed  by 
hydrolysis  of  the  aluminium  salt  is  converted  into  neutral  pro¬ 
ducts.  “  Residual  acidity  ”  is  determined  by  addition  of  potassium 
iodide-potassium  iodate  and  titration  of  the  liberated  iodine. 
Aluminium  is  determined  from  the  difference  between  “  residual  ” 
and  “  total  ”  acidity  determined  iodometrically.  For  the  determin¬ 
ation  of  basicity  ( e.g .,  in  basic  aluminium  acetate),  the  total  acid 
is  determined,  after  which  a  measured  excess  of  0  •  1  A7 -hydrochloric 
acid  is  added  and  the  experiment  finished  as  in  the  determin¬ 
ation  of  “  residual  ”  acid.  The  difference  between  the  found  and 
added  acid  indicates  the  amount  of  base  which  is  liberated  by 
formation  of  the  complex.  H.  W. 

Separation  of  Iron  and  Aluminium  from  Manganese  and 
Magnesium  and  from  Phosphoric  Acid  by  Means  of  Sulpho- 
salicylic  Acid.  L.  Moser  and  A.  Brtjkl  [and,  in  part,  I.  Ven] 
(Ber.,  1925,  58,  [B],  380 — 385;  cf.  A.,  1923,  ii,  438). — Manganese 
is  separated  from  ferric  iron  by  precipitation  with  disodium  hydro¬ 
gen  phosphate  in  a  solution  containing  ammonium  chloride  and 
sufficient  sulphosalicylic  acid,  ammonia  being  finally  added  in 
slight  excess.  The  precipitated  manganese  ammonium  phosphate 
is  weighed  as  the  pyrophosphate,  whilst  iron  is  precipitated  in  the 
filtrate  by  hydrogen  sulphide  and  finally  weighed  as  ferric  oxide. 

Iron  and  manganese  are  separated  from  aluminium  by  precipit¬ 
ation  with  hydrogen  sulphide  in  ammoniaeal  solution  in  the  presence 
of  sulphosalicylic  acid  (cf .  Moser,  loc.  cit.) ;  the  precipitated  sulphides 
are  dissolved  and  iron  and  manganese  are  separated  as  described 
above. 

Magnesium  may  be  determined  in  the  presence  of  iron  and 
aluminium  by  rapidly  adding  a  solution  of  diammonium  hydrogen 
phosphate  to  a  boiling  solution  of  the  salts  (chloride,  sulphate,  or 
nitrate)  in  the  presence  of  ammonium  chloride,  sulphosalicylic 
acid,  and  an  excess  of  ammonia;  the  solution  is  boiled  for  a  few 
minutes,  treated  with  one-third  of  its  volume  of  concentrated 
ammonia,  and  kept  at  the  atmospheric  temperature  for  a  few 
hours,  after  which  the  magnesium  ammonium  phosphate  is  treated 
in  the  usual  manner.  Precipitates  formed  in  neutral  solution 
contain  aluminium.  The  method  is  applicable  to  the  determin¬ 
ation  of  magnesium  in  the  presence  of  a  large  excess  of  aluminium. 

Phosphate  is  determined  in  the  presence  of  iron  and  aluminium 
by  precipitation  with  magnesia  mixture  in  boiling  ammoniaeal 
solution  containing  ammonium  chloride  and  sulphosalicylic  acid. 
Iron  is  precipitated  from  the  filtrate  by  ammonium  sulphide. 
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Aluminium  is  determined  from  the  difference  in  weight  of  the 
oxides.  [Cf.  B.,  1925,  269.]  II.  W. 

Separation  of  Aluminium  from  Calcium  by  Means  of 
Hexamethylenetetramine.  (Mrs.)  C.  Kollo  and  N.  Georgian 
(Bui.  Soc.  CMm.  Romania ,  1924,  6,  111 — 112). — Owing  to  the 
absorption  of  carbon  dioxide  by  ammonia  solution  and  the  conse¬ 
quent  formation  of  ammonium  carbonate,  calcium  is  sometimes 
precipitated  to  some  extent  with  aluminium.  Replacement  of  the 
ammonia  by  hexamethylenetetramine,  which  decomposes  with 
formation  of  ammonia  when  boiled  with  the  salt  solution,  yields 
results  of  far  greater  accuracy.  [Cf.  B.,  1925,  192.] 

T.  H.  P. 

Volumetric  Determination  of  Manganese.  B.  N.  Angelescu 
(Bui.  Soc.  CMm.  Romania,  1924,  6,  109 — 110). — In  presence  of 
alcohol,  potassium  chromate  precipitates  manganous  salts  quantit¬ 
atively  as  manganous  chromate,  MnCr04,2H20,  the  excess  of  the 
known  amount  of  potassium  chromate  taken  being  then  deter¬ 
minable  by  titration  with  sodium  thiosulphate.  The  method  gives 
accurate  results.  [Cf.  B.,  1925,  192.]  T.  H.  P. 

Use  of  Oxalenediuramidoxime  in  the  Detection  and  Deter¬ 
mination  of  Nickel.  F.  Feigl  and  A.  Christiani-Kronwald 
(Z.  anal.  Chem.,  1925,  65,  341 — 345). — Oxalenediamidoxime 
(Zinkeisen,  A.,  1890,  122)  functions  as  an  oxime  and  as  an  ammonia 
derivative  with  nickel  salts,  forming  the  compounds, 
Ni(C2H502N4)2,2H20 

and  Ni(C2H602N4)3Cl2 ;  cobalt  salts  yield  a  sparingly  soluble  deriv¬ 
ative  of  the  first  type,  so  that  this  reagent  is  useless  for  separating 
these  elements.  If,  however,  two  NH2*CO*  groups  are  introduced 
into  the  molecule,  the  acidic  properties  of  the  compound  so  formed, 
oxalenediuramidoxime  (Zinkeisen,  loc.  cit.),  become  more  pro¬ 
nounced  and  the  basic  properties  entirely  suppressed,  so  that  com¬ 
pounds  of  the  first  type  only  are  formed  with  nickel  salts.  Oxalene¬ 
diuramidoxime  in  ammoniacal  solution  produces  a  visible  pre¬ 
cipitate  in  ammoniacal  nickel  solutions  containing  more  than  1 
part  of  the  metal  in  150,000  parts.  The  precipitate  is  orange- 
yellow,  crystalline,  slightly  soluble  in  hot  water,  but  insoluble  in 
cold  water  or  ammonia,  and  contains  19-92%  Ni  when  dried  at 
110 — 130°;  it  may  be  used  for  the  gravimetric  determination  of 
nickel  and  for  the  separation  of  nickel  from  cobalt.  [Cf.  B.,  1925, 
269.]  A.  R.  P. 

Colorimetric  Determination  of  Molybdenum.  H.  ter 

Meulen  (Chem.  Weekblad,  1925,  22,  80 — 81). — The  dark  red  colour 
of  ammonium  thiomolybdate,  (NH4)2MoS4,  allows  of  colorimetric 
titration.  The  comparison  solution  is  one  of  ammonium  molybdate, 
to  which  an  equal  volume  of  ammonia-  is  added,  and  hydrogen 
sulphide  passed  in.  The  method  is  rapid  and  fairly  accurate,  and 
not  affected  by  alkalis.  Vanadium  and  tungsten  interfere. 

S.  I.  L. 
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Oxidimetric  Titration  of  Uranium.  0.  Koblic  ( Chern . 
Listy,  1925,  19,  1 — 3). — When  salts  of  sexavalent  uranium  are 
reduced  with  the  usual  metallic  reducing  agents  the  greater  part 
of  the  uranium  is  converted  into  the  quadrivalent  form,  hut  there 
is  always  a  certain  amount  of  a  derivative  of  a  lower  oxide  produced. 
Lead,  in  the  presence  of  hydrochloric  acid,  quantitatively  reduces 
uranyl  chloride  to  uranium  tetrachloride,  which,  after  addition  of 
manganese  sulphate  and  sulphuric  acid,  may  be  titrated  with 
permanganate  with  good  results.  [Cf.  B.,  1925,  270.] 

A.  It.  P. 

Volumetric  Determination  of  Sugar  by  Schoorl’s  Process. 

C.  van  der  Hoeven  ( Chern .  Weekblad,  1925,  22,  79 — 80 ;  cf.  this 
vol.,  ii,  74). — The  statement  of  van  den  Hout,  Neeteson,  and  van 
Scherpenberg  that  the  concentration  of  the  Fehling’s  solution 
influences  the  result  is  confirmed ;  the  effect  can  be  compensated 
by  altering  the  time  of  boiling.  S.  I.  L. 

Sugar  Analysis  by  Fehling’s  Method.  P.  Klason  ( Svensk 
Kem.  Tidskr.,  36,  195 — 202;  from  Chern.  Zentr.,  1924,  ii,  2798). — 
A  critical  study  of  Fehling’s  method  for  the  determination  of  sugars. 
The  conversion  of  the  cuprous  into  cupric  oxide  is  best  effected  in 
a  silica  crucible.  R.  B. 

Micro-determination  of  Blood-sugar.  C.  J.  Diaz  and  B.  S. 
Cuenca. — (See  i,  453.) 

Comparison  of  certain  Chemical  Methods  for  the  Deter¬ 
mination  of  Dextrose.  A.  Ionescu  and  (Mlle.)  E.  Spirescu 
(Bui.  Soc.  Chim.  Romania,  1924,  6,  101 — 108). — The  methods  of 
Fehling,  Bertrand,  and  Lehmann  give  good  results  in  the  deter¬ 
mination  of  dextrose  in  liquids  containing  0-1 — 1%  of  the  sugar, 
but  they  are  more  difficult  to  operate  than  the  ferricyanide  method 
(cf.  Ionescu  and  Vargolici,  A.,  1921,  ii,  283),  which  furnishes  equally 
exact  results.  This  last  method  yields  accurate  results  also  with 
solutions  such  as  cerebro -spinal  fluid,  containing  between  0-05% 
and  0-1%  of  the  sugar,  and  is  easier  to  apply  than  the  Folin  and 
Wu  (A.,  1920,  ii,  337)  and  the  Fontes  and  Thivolle  methods  (A., 
1921,  ii,  563),  although  these  are  capable  of  affording  satisfactory 
results.  T.  H.  P. 

Determination  of  Dextrose  in  presence  of  Sucrose  in 
Organic  Liquids.  M.  Bueano. — (See  i,  453.) 

Influence  of  Hydrogen-ion  Concentration  on  the  Colori¬ 
metric  Determination  of  Pyrogallol  and  Pyrocatechol  Deriv¬ 
atives.  S.  Glasstone  (Analyst,  1925,  50,  49 — 53). — The  violet 
colorations  produced  by  certain  phenolic  compounds  with  Mitchell’s 
ferrous  tartrate  reagent  are  seen  only  between  certain  definite  pK 
limits  which  even  vary  between  different  substances  of  the  same 
group.  The  addition  of  5 — 10  c.c.  of  10%  ammonium  acetate  solu¬ 
tion  to  the  usual  reaction  quantities,  together  with  a  little  ammonia 
solution  in  the  case  of  pyrocatechol  derivatives,  usually  ensures  the 
development  of  maximum  colours.  [Cf.  B.,  1925,  226.] 

D.  G.  H. 
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Gravimetric  Micro-determination  of  Cholesterol.  T. 

Tominaga. — (See  i,  453.) 

Determination  of  Cyanates  in  Blood.  E.  G.  Montgomery. — 
(See  i,  455.) 

Application  of  Sodium  Hyposulphite  in  Qualitative  Organic 
Analysis.  E.  Clark  ( Chem .  News ,  1925,  130,  132 — 133). — The 
reduction  of  aromatic  nitro  compounds  in  qualitative  analysis  is 
effected  in  the  presence  of  alkali  by  solid  sodium  hyposulphite, 
the  excess  of  which  is  removed  by  boiling  with  excess  of  concen¬ 
trated  hydrochloric  acid.  S.  K.  T. 

Colour  Standards  for  Use  in  the  Determination  of  Glyoxal- 
ines.  G.  Hunter  (Biochem.  J.,  1925,  19,  42 — 46). — Commercial 
Congo-red  and  methyl-orange  must  be  purified  before  use  as  arti¬ 
ficial  standards  in  colorimetric  work.  Details  are  given  for  the 
preparation  of  a  colour  standard  made  from  pure  Congo-red  and 
methyl-orange  suitable  for  the  determination  of  histidine  or 
camosine.  S.  S.  Z. 

Determination  of  Lipoids  in  Blood  Serum.  S.  Minovici  and 
(Miss)  M.  Iliesco. — (See  i,  452.) 

Determination  of  Lecithin  in  Blood.  A.  Grigaut. — (See  i, 
453.) 

Detection  of  Urobilin  and  Urobilinogen  in  Urine.  C.  Ben- 
guerel. — (See  i,  460.) 

Determination  of  Methsemoglobin  in  the  Presence  of  its 
Cleavage  Products.  J.  B.  Conant  and  L.  F.  Fieser. — (See  i, 
456.) 

Detection  of  Chlorophyll  Degradation  Products  in  Urine. 

M.  Hofstetter. — (See  i,  460.) 

Enzymic  Hydrolysis  of  Proteins.  III.  Determination  of 
Peptic  and  Tryptic  Digestion  of  Caseinogen.  P.  Rona  and 
H.  Kleinmann. — (See  i,  473.) 

Source  of  Error  in  the  Use  of  Lintner’s  Starch  Solution 
for  determining  Diastatic  Power.  W.  Syniewski. — (See  i, 
470.) 

Determination  of  Diastase  in  Faeces.  W.  Frank  and  F. 
Doleschall. — (See  i,  461.) 

Determination  of  Lipase  in  Body  Fluids  and  in  Tissues. 

P.  Rona  and  A.  Lasnitzki. — (See  i,  471.) 

Standards  for  the  Colorimetric  Determination  of  Trypsin. 

J.  A.  Smorodinzev  and  A.  N.  Adova. — (See  i,  473.) 

Chemical  Analysis  of  Soil.  K.  K.  Gedroiz. — (See  i,  489.) 
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Continuous  Hydrogen  Spectrum.  A.  Carst  (Ann.  Physik, 
1924,  [iv],  75,  665 — 672). — The  continuous  ultra-violet  hydrogen 
spectrum  found  by  Stark  (A.,  1917,  ii,  281 ;  1918,  ii,  141)  in  the 
canal  rays,  and  ascribed  by  him  to  an  atomic  quantum  pair,  has  been 
examined.  The  spectrum  is  found  when  the  hydrogen  or  nitrogen 
canal  rays  pass  into  hydrogen,  but  not  when  hydrogen  canal  rays 
pass  into  nitrogen,  and  it  coincides  with  the  Geissler  tube  spectrum. 
The  starting  point  is  in  the  visible  spectrum  and  changes  with  the 
pressure.  The  spectrum  appears  to  be  due  to  the  hydrogen  molecule 
and  has  nothing  to  do  with  the  Bohr  continuous  spectrum,  which  is 
probably  only  obtained  if  the  higher  members  of  the  Balmer  series 
are  excited  at  the  same  time.  M.  S.  B. 

Excitation  of  the  Secondary  Spectrum  of  Hydrogen  by 
Electron  Impacts.  O.  S.  Duffendack  ( Astrophys .  J.,  1924, 
60,  122 — 132). — Practically  the  entire  secondary  spectrum  of 
hydrogen  was  developed  below  the  ionisation  potential  of  16  volts. 
The  spectrum  is  apparently  due  to  the  neutral  molecule,  and  its 
excitation  is  not  intimately  connected  with  the  dissociation  of  the 
molecule.  Support  is  afforded  for  the  existence  of  a  characteristic 
ultra-violet  spectrum  due  to  the  molecule  the  initial  state  of  which 
is  identical  with  the  final  state  of  the  molecule  after  the  emission 
of  the  secondary  lines.  A.  A.  E. 

Spectrum  of  Nitrogen.  T.  R.  Merton  and  J.  G.  Pilley 
(Proc.  Roy.  Soc.,  1925,  A,  107,  411 — 422). — The  nitrogen  arc  spec¬ 
trum  can  be  obtained  free  from  the  band  or  spark  spectrum  by 
passing  a  weak  condensed  discharge  through  helium  at  a  pressure 
of  about  30  mm.  of  mercury  and  adding  a  little  nitrogen  to  the  gas 
by  heating  alumina  which  has  been  soaked  in  sodium  azide  solution. 
Argon  will  not  serve  the  same  purpose.  The  explanation  offered  is 
that  the  resonance  potential  of  helium  is  20*4  volts  and  that  of  argon 
11-5  volts ;  the  value  for  the  arc  spectrum  of  nitrogen  may  lie 
between  these.  The  spark  spectrum  requiring  more  than  20*4 
volts  will  not  be  produced,  because  the  helium  will  act  as  a  “  safety 
valve  ”  for  the  energy.  The  small  partial  pressure  of  the  nitrogen 
will  favour  the  existence  of  atoms.  A  table  of  wave-lengths  of  the 
lines  in  the  arc  spectrum  is  given. 

From  a  study  of  the  spectrum  of  the  light  excited  by  electronic 
impact  it  was  deduced  that  as  the  energy  of  impact  increased  there 
was  direct  transition  from  the  negative  band  spectrum  to  the  spark 
spectrum,  indicating  that  the  nitrogen  molecule  did  not  break  up 
into  neutral  atoms  but  into  ions.  E.  B.  L. 

Spontaneous  Reversal  of  Rays  in  the  Neon  Spectrum. 

H.  Buisson  and  C.  Jausseran  (Compt.  rend.,  1924,  180,  505 — 507). 
— Many  of  the  fine  lines  in  the  spectrum  of  neon  which  were  pro- 
vol.  cxxxvih.  ii.  13 
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posed  as  standards  of  wave-length  measurements  have  previously 
been  shown  (P6rard,  ibid.,  1923,  176,  375)  to  consist  of  doublets; 
and  this  is  now  shown,  by  means  of  interference  effects  with  silvered 
slides,  to  be  due  to  the  spontaneous  reversal  of  several  of  the  rays. 
The  phenomenon  is  shown  to  the  greatest  extent  by  the  line  6402, 
where  a  separation  of  0-060  A.  occurs  with  a  current  of  3  milliamps. 
These  observations  render  the  use  of  the  neon  lines  as  a  wave-length 
standard  inadvisable.  J.  W.  B. 

Spark  Spectrum  of  Neon.  L.  Bloch,  E.  Bloch,  and  G. 
Dejardin  ( Compt .  rend.,  1925,  180,  731 — 733).- — The  method 
previously  described  (A.,  1924,  ii,  286)  has  been  applied  to  the 
examination  of  the  first  order  spark  spectrum  of  neon.  About  250 
lines  are  recorded  in  the  region  4900 — 2700  A.  The  values  given 
are  accurate  to  within  0-05  A.  J.  S.  C. 

First  Spark  Spectra  of  Zinc  and  Cadmium.  G.  von  Salis 
{Ann.  Physik,  1925,  [iv],  76,  145 — 162). — The  first  spark  spectra, 
Zn  II  and  Cd  II,  of  zinc  and  cadmium,  respectively,  have  been 
examined  photographically,  the  discharge  taking  place  in  a  tube  in 
which  the  vapour  of  the  metal  itself  formed  the  carrier,  the  metal 
being  vaporised  from  a  hollow  cathode.  The  Ritz  formula  has  been 
applied.  For  every  term  value  the  effective  quantum  number,  n*, 
and  the  nuclear  charge  number,  p*,  have  been  determined.  The 
relation  of  the  chief  quantum  numbers,  n,  to  the  term  values  is  in 
agreement  with  the  standard  given  by  Bohr  (A.,  1923,  ii,  679), 
who  foretold  a  penetration  of  the  p-orbit.  The  d-orbit  is  also 
penetrated.  The  tables  given  are  so  arranged  that  the  term  values 
of  zinc  and  cadmium,  and  the  quantities  n*,  p*,  and  (n  —  n*)  may 
be  easily  compared.  M.  S.  B. 

Spark  Spectrum  of  Mercury  in  the  Extreme  Red.  J. 

Laffay  {Compt.  rend.,  1925,  180,  823 — 825). — The  spark  spectrum 
of  mercury  was  not  hitherto  known  on  the  red  side  of  600  /x/x.  About 
70  new  lines  extending  to  800  /x/x  have  been  found  by  using  pan¬ 
chromatic  plates  and  a  grating  spectrograph  of  high  dispersion. 
The  mercury  arc  lines  in  the  same  region  are  given  for  comparison. 

R.  A.  M. 

Spectrum  of  Potassium  Excited  during  its  Spontaneous 
Combination  with  Chlorine.  L.  A.  Ramdas  {Nature,  1925, 
115,  533 — 534). — Spectrum  photographs  of  potassium  spontaneously 
burning  in  chlorine  at  the  ordinary  pressure  show  a  strong  emission 
band  extending  from  7200  to  6150  A.,  many  arc  lines,  and  the 
enhanced  lines  4466,  4388,  4307,  4220,  and  4115  A.  The  excitation 
of  the  enhanced  lines  in  the  absence  of  any  external  electrical  forces 
is  accounted  for  by  the  electron  affinity  of  the  chlorine  atom, 
together  with  the  temperature  attained  by  the  potassium  vapour. 

A.  A.  E. 

Regularities  in  the  Arc  Spectrum  of  Cobalt.  F.  M.  Walters, 
jun.  {J.  Washington.  Acad.  Sci.,  1924,  17,  407). — An  extension  of 
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previous  work  (A.,  1923,  ii,  519)  on  the  arc  spectra  of  elements  of 
group  VIII.  Eighty-eight  hues  of  the  arc  spectrum  of  cobalt  have 
been  classified  into  twelve  multiplets  in  the  quartet  system  resulting 
from  the  combination  of  two  P-levels,  two  D-levels,  three  P-levels 
and  one  G-level.  Whilst  the  terms  found  previously  for  the  arc 
spectrum  of  iron  belong  to  systems  of  odd  permanent  multiplicity, 
those  found  for  cobalt  belong  to  even  systems.  In  addition  to  the 
quartet  terms,  there  is  evidence  for  the  existence  of  a  doublet  or 
sextet  system.  The  separations  of  the  sub-levels  of  the  quartet 
system  of  cobalt  are  on  the  average  four  to  five  times  larger  than 
the  corresponding  separations  of  the  sub-levels  of  the  quintet 
system  terms  in  iron.  A.  E.  M. 

Regularities  in  the  Arc  Spectrum  of  Nickel.  F.  M.  Walters 
(J.  Washington  Acad.  Sci.,  1925,  15,  88 — 100). — A  preliminary 
analysis  of  the  arc  spectrum  of  nickel  in  which  345  fines  are  classified. 
The  distribution  of  the  inner  quantum  numbers  indicates  that  the 
spectrum  consists  of  singlets  and  triplets.  The  spectroscopic 
alternation  law  holds  in  the  triad  Fe,  Co,  Ni.  F.  G.  T. 

Vacuum-arc  Spectrum  of  Titanium.  H.  Crew  ( Astrophys . 
J.,  1924,  60,  108 — 121). — Measurements  of  the  vacuum-arc  spectrum 
of  titanium  between  6366-382  A.  and  3653-499  A.  revealed  78  new 
fines.  Practically  no  impurity  was  found  in  cast  titanium.  Tem¬ 
perature  regulation  by  the  toluene  control  was  made  more  frequent 
by  wrapping  a  portion  of  the  heating  coil  directly  on  the  bulb. 

A.  A.  E. 

Spectrometric  Methods  of  Investigation  of  the  Infra-red. 

H.  Witt  ( Z .  Physik,  1924,  28,  236 — 248). — The  construction  of 
sensitive  bolometers  and  thermopiles  for  infra-red  spectrometry  is 
given  in  detail.  In  the  course  of  testing  the  apparatus,  measure¬ 
ments  of  the  infra-red  absorption  of  water-vapour  were  obtained. 

S.  B. 

Spectroscopy  in  the  Infra-red  Region  of  the  Spectrum. 

A.  Trowbridge  (J.  Franklin  Inst.,  1925,  199,  343 — 352). — A 
review  of?advances  in  the  technique  and  of  the  treatment  of  series 
and  band_spectra  in  the  infra-red  region.  F.  G.  T. 

Intensity  Measurements  in  the  Ultra-violet.  H.  B.  Dorgelo 
(Z.  Physik,  1925,  31,  827 — 835). — An  extension  of  a  method  already 
published  {ibid.,  1923,  13,  206;  A.,  1924,  ii,  282)  for  determining 
the  relative  intensities  of  the  components  of  multiplets.  The 
relative  intensities  are  found  by  comparing  the  densities  of  photo¬ 
graphs  taken  through  screens  of  graduated  transparency.  Screens 
transparent  to  2200  A.  were  prepared  by  coating  quartz  plates  with 
films  of  platinum.  The  relative  intensities  of  the  spark  doublets 
of  the  first  and  second  subsidiary  series  of  calcium  were  measured ; 
the  ratio  depends  on  the  current,  but  it  is  concluded  that  it  would  be 
2  :  1  if  self-reversal  were  prevented;  for  the  multiplet  3181,  3179, 
3158,  the  ratio  is  11  :  100  :  54.  E.  B.  L. 
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Exact  Measurements  of  Spectral  Frequencies  in  the  Region 
between  Light  and  X-Rays  ( /^-Discontinuities  of  Cl,  S, 
P,  Si,  Al).  F.  Holweck  ( Compt .  rend.,  1925,  180,  658 — 661; 
cf.  ibid.,  1925,  180,  266). — By  the  absorption  method  previously 
described,  the  critical  potentials  for  the  levels  LU1  Ln  have  been 
found  for  the  elements  of  atomic  number  13 — 18,  as  follow : 
argon,  246-5,  chlorine  203,  sulphur  163,  phosphorus  128,  silicon  98, 
and  aluminium  68  volts,  with  a  probable  error  of  Nl  to  ^2.  These 
results,  which  fit  excellently  on  a  Moseley  diagram,  are  compared 
with  other  determinations  in  the  same  region.  G.  M.  B. 

Relative  Intensities  of  Fluorescent  and  Scattered  A-Rays. 

G.  L.  Clark  and  W.  Duane  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  173 — • 
175 ;  cf.  A.,  1924,  ii,  368,  369). — The  scattered  and  tertiary  radiation 
due  to  tungsten  X-rays  falling  upon  chemical  elements  of  atomic 
weights  near  that  of  molybdenum  are  extremely  weak  as  compared 
with  the  fluorescent  radiation.  The  scattered  radiation  from  these 
heavy  elements  is  much  weaker  than  that  from  light  elements. 

F.  G.  T. 

Total  Intensity  of  Scattered  X-Radiation.  0.  K.  de  Foe 

and  W.  W.  Nipper  ( Nature ,  1925,  115,  607). 

Spectroscopic  Evidence  of  J-Transformation  of  X-Rays. 

S.  R.  Khastgir  and  W.  H.  Watson  ( Nature ,  1925, 115,  604 — 605). — 
Deviations  from  the  simple  relation  between  the  atomic  number  of 
a  radiator  and  the  wave-lengths  of  its  X-ray  emission  spectrum  of 
X-series,  occurring  at  n  —  52  and  n  —  56,  are  ascribed  to  the 
J-transformation  of  X-radiation  taking  place  in  the  crystal  used  for 
its  analysis  or  in  the  anti-cathode  or  walls  of  the  X-ray  tube. 

A.  A.  E. 

Soft  X-Rays  from  Iron.  C.  H.  Thomas  ( Physical  Rev.,  1925, 
[ii],  25,  322 — 332). — When  the  ratio  of  the  photo-electric  current- 
produced  from  a  protected  platinum  semi-cylinder  by  soft  X-radia¬ 
tion  from  a  bombarded  iron  target  to  the  thermionic  bombarding 
current  is  plotted  as  a  function  of  the  exciting  voltage,  breaks 
appear  corresponding  with  the  radiation  potentials,  7-3,  14-1, 
16-5,  24-3,  28-8,  34-3,  48-0,  51-3,  62-0,  75-3,  82-7,  94-8,  112-2,  131-8, 
158-5,  181-6,  192-0,  221-3,  277-4,  288-6,  303-7,  331-0,  and  639-0(  ?) 
volts,  and  the  ionisation  potentials,  11-1,  19-4,  41-2,  54-6,  103-5, 
169-4,  228-1,  704-3,  and  818-5  volts.  The  ionisation  potentials 
at  818-5,  704-3,  and  54-6  volts  are  identified  with  the  lines  Lu  Lm, 
and  Mm.  A.  A.  E. 

Absorption  Spectrum  of  Oxygen  in  the  Extreme  Ultra¬ 
violet.  E.  Schmidt  ( Z .  Physik ,  1925,  31,  475 — 487). — The  band 
spectrum  visible  in  photographs  of  the  extreme  ultra-violet  taken 
with  long  exposures  using  a  quartz  mercury  vapour  lamp  as  the 
source  of  light  has  been  previously  regarded  as  a  fluorescence 
spectrum  from  the  atmosphere.  The  author  shows  that  it  is  an 
absorption  spectrum  of  the  oxygen  molecule,  not  of  ozone.  The 
absorption  is  quite  different  from  what  would  be  expected  according 
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to  Beer’s  law ;  it  is  much  more  intense  for  pure  oxygen  than  for  a 
column  of  air  five  times  as  long.  Carbon  dioxide  is  quite  transparent 
in  this  region,  2000  to  1840  A.  E.  B.  L. 

Absorption  in  Excited  Neon.  K.  W.  Meissner  (Ann.  Physik, 
1925,  [iv],  76,  124 — 144). — The  secondary  light  absorption,  shown 
by  gases  when  under  the  influence  of  an  electric  discharge,  depends 
on  metastable  states  of  the  atom  caused  by  the  electrical  disturbance. 
The  relation  between  the  intensity  of  the  absorption  lines  and  the 
strength  of  the  current  required  to  produce  them  gives  indications 
as  to  the  average  life  of  these  different  states.  The  absorption 
spectrum  of  neon  has  been  studied  from  this  point  of  view,  the 
intensity  of  the  lines  being  examined  photographically.  Absorption 
in  neon  begins  at  a  very  low  current  density.  The  combinations 
with  an  s2-  or  an  s4-term  show  feeble  or  zero  absorption,  but  with  the 
53 -term,  and  especially  with  the  .5 5- term,  the  absorption  is  much 
stronger,  the  strongest  absorption  fine  being  6402  in  the  p9s5  com¬ 
bination.  This  probably  means  that  the  s2-  and  s4- terms  corre¬ 
spond  with  short-lived,  and  the  other  two  with  long-lived  states. 
The  dependence  of  absorption  on  the  strength  of  the  current  in 
the  absorption  tube  has  been  studied.  It  has  also  been  found  to 
depend  on  the  strength  of  the  current  in  the  emission  tube.  The 
presence  of  impurities  in  the  gas  reduces  the  absorption.  The 
intensity  distribution  in  the  lines  is  not  the  same  in  the  emission  as 
in  the  absorption  tubes,  the  greater  current  density  and  higher 
temperature  in  the  former  giving  a  greater  breadth  of  line.  Further 
information  on  the  period  of  duration  of  the  excited  states  has  been 
sought  by  sending  one  half-wave  of  the  rectified  alternating  current 
through  the  emission  tube,  and  the  opposite  one  through  the  absorp¬ 
tion  tube.  The  light  from  the  emission  tube  thus  passes  through 
the  absorption  tube  during  its  dark  period.  No  indication  of  even 
the  strongly-absorbing  s5-term  was  obtained  in  0-01  sec.,  but  with 
suitable  variation  of  frequency  of  the  alternating  current  it  may  be 
possible  to  make  the  absorption  lines  persistent  and  thus  determine 
the  life-period  of  the  state  of  excitation  which  produces  them. 

M.  S.  B. 

Absorption  of  Excited  Neon.  P.  Jordan  ( Z .  Physik,  1925, 
31,  877 — 881 ;  cf.  preceding  abstract). — Of  the  lines  Is, — 2 pj 
absorbed  by  neon  excited  by  the  passage  of  a  weak  direct  current, 
the  members  ls2  and  ls4  are  only  slightly  absorbed,  if  at  all, 
whilst  1«3  and  ls5  are  strongly  absorbed.  The  positive  neon  ion 
exists  in  two  conditions  the  neutralisation  of  which  should  lead 
to  a  triplet- quintet  and  a  singlet-triplet  system,  respectively.  A 
consideration  of  the  term -multiplicities  in  the  light  of  Stoner’s 
theory  of  the  distribution  of  electrons  among  the  different  energy 
levels  leads  to  the  conclusion  that  the  ground  term  is  a  p  term  of 
inner  quantum  number  4,  and  that  ls3  and  ls5  must  be  metastable. 

E.  B.  L. 

Absorption  of  Magnesium  Vapour.  A.  L.  Narayan,  D. 
Gtjnnaiya,  and  K.  B.  Bao  ( Astrophys .  J .,  1924,  60,  204 — 205). — 
The  magnesium  line  4571  A.  (Is — 2p2)  has.  been  obtained  as  an 
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absorption  line.  The  line  2852  A.,  but  not  4571  A.,  increased  in 
width  with  rise  of  temperature.  A.  A.  E. 

Absorption  Spectrum  of  Aluminium.  K.  Majumder  and 
N.  K.  Swe  ( Nature ,  1925,  115,  459). — No  aluminium  lines  were 
obtained  below  1500°.  At  1520°,  the  pair,  3961,  3944,  appear 
reversed ;  at  1650°,  the  leading  members  of  2 — md  appear 
reversed,  but  the  higher  members  require  a  somewhat  higher 
temperature.  Gallium  is  present  in  ordinary  aluminium.  A.  A.  E. 

Absorption  Spectrum  of  the  Neutral  and  Ionised  Cadmium 
Atom  in  the  Spark  Discharge  under  Water.  H.  Stucklen 
(Z.  Physilc,  1924,  30,  24 — 39). — By  sparking  between  cadmium 
electrodes  under  water,  both  absorption  and  emission  spectra 
against  a  background  of  a  continuous  spectrum  can  be  obtained, 
the  proportion  of  lines  in  the  two  varying  with  the  frequency, 
voltage,  and  electrode  diameter.  The  absorption  lines  are  divisible 
into  six  groups.  From  the  sequence  in  which  these  groups  appear 
conclusions  may  be  reached  with  regard  to  the  states  of  excitation 
through  which  a  neutral  or  ionised  atom  may  pass.  The  group 
most  easily  obtained  corresponds  with  the  passage  of  the  electron 
in  the  neutral  atom  from  the  normal  ls-orbit  to  the  next  higher 
one,  2 P.  The  corresponding  line  for  the  ionised  atom  is  less  easily 
obtained.  M.  S.  B. 

Absorption  Line  of  the  Iodine  Atom.  C.  Fcchtbauer, 

F.  Waibel,  and  E.  Holm  (Z.  Physik,  1925,  31,  523;  cf.  A.,  1924, 
ii,  220). — Addendum  to  the  paper  {ibid.,  1924,  29,  367)  giving  the 
exact  value  of  the  wave-length  2062-25  A.  in  a  vacuum.  Other 
absorption  lines  are  noted  still  further  in  the  ultra-violet  and  a 
preliminary  suggestion  is  made  as  to  series  terms.  E.  B.  L. 

Resonance  Radiation  from  Thallium  Vapour.  A.  L. 

Narayan  and  K.  R.  Rao  {Nature,  1925,  115,  534). — Further 
experimental  confirmation  of  the  view  that  1tt2  is  the  ground  orbit 
of  the  valency  electron  of  the  thallium  atom  is  afforded.  A.  A.  E. 

Broadening  of  Spectral  Lines.  III.  J.  Holtsmark  and 
B.  Trumpy  {Z.  Physik,  1925,  31,  803—812 ;  cf .  A.,  1924,  ii,  363).— 
Photographs  of  the  arc  spectra  of  lithium,  silver,  copper,  and  nickel 
were  taken  and  the  widening  of  the  lines  was  measured  by  comparing 
the  width  of  those  which  were  broad  with  those  which  were  not. 
The  results  agree  with  the  values  calculated  from  the  Stark  effect. 
The  apparent  reversal  of  the  silver  line,  4055,  is  explained  as  a  splitting 
of  the  line  by  a  peculiar  type  of  Stark  effect.  For  a  current  of  five 
amperes  the  molecular  electrical  field  is  12,600  volts  per  cm. 

E.  B.  L. 

Excitation  of  Spectral  Lines  by  Electron  Impact.  II. 

G.  Hertz  and  J.  C.  S.  de  Visser  {Z.  Physik,  1925,  31,  470 — 474). — 
Neon  was  subjected  to  the  bombardment  of  accelerated  electrons 
in  an  apparatus  previously  described  (A.,  1924,  ii,  283),  and  the 
intensity  of  the  lines  in  the  spectrum  of  the  emitted  radiation  was 
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measured  in  a  spectrometer  by  comparison  with  the  light  from  a 
tungsten  filament  lamp  which  had  been  calibrated  for  different 
voltages  in  a  Nutting  spectrophotometer.  Using  the  results  to 
calculate  the  ionisation  potential  for  neon,  the  value  21*6  volts 
was  obtained,  in  good  agreement  with  the  result  21 '5  volts  obtained 
by  the  electrical  method.  E.  B.  L. 

Relation  between  the  Distribution  of  Electrons  in  the 
Atom  into  Sub-groups  and  the  Complex  Structure  of  Spectra. 

W.  Pauli,  jun.  (Z.  Physik,  1925,  31,  765 — 783). — Development  of  a 
scheme  of  distribution  of  electrons  in  the  atom  to  overcome  the 
difficulties  arising  from  the  usual  grouping  referred  to  in  a  previous 
paper  (this  vol.,  ii,  251).  A  general  classification  of  all  the  electrons 
in  the  atom  is  obtained  through  the  principal  quantum  number  n 
and  two  subsidiary  quantum  numbers  k1  and  k2,  to  which  must  be 
added  another,  mt,  in  the  presence  of  an  external  magnetic  field. 
In  conjunction  with  the  work  of  Stoner  (this  vol.,  ii,  85)  this  leads  to 
a  grouping  of  electrons  which  satisfies  the  quantum  conditions. 

E.  B.  L. 

Metastable  States  in  Low-voltage  Mercury  Arcs.  M. 

Marshall  ( Astrophys .  J .,  1924,  60,  243 — 255). — Experiments  with 
alternating  and  intermittent  arcs  indicate  that  the  life  of  the  two 
metastable  forms  of  the  mercury  atom,  2 and  2 p3,  is  about  1/22 
and  1/170  second,  respectively.  The  life  of  the  latter,  but  not  of 
the  former,  is  reduced  by  the  presence  of  carbon  monoxide,  carbon 
dioxide,  nitrogen,  water  vapour,  or  hydrogen.  A.  A.  E. 

Fine  Structures  in  the  First  Lithium  Spark  Spectrum. 

H.  Schuler  {Ann.  Physik,  1925,  [iv],  76,  292 — 298). — By  means 
of  the  arrangement  described  by  Lorenser  {Diss.,  Tubingen,  1913), 
the  existence  of  fine  structures  in  the  three  Li+  lines,  5485,  2934, 
and  3714  A.,  has  been  demonstrated.  The  intensities  and  wave¬ 
lengths  of  eleven  components  of  the  first,  three  of  the  second,  and 
three  of  the  third  line  are  given.  The  theoretical  significance  of 
these  results  is  discussed.  M.  S.  B. 

Auroral  Green  Line.  J.  C.  McLennan  ( Nature ,  1925,  115, 
607).— The  line  at  5577  A.  can  be  obtained  with  a  mixture  of  oxygen 
and  excess  of  helium  at  the  ordinary  temperature;  it  probably 
originates  from  the  oxygen.  A.  A.  E. 

Structure  of  the  Mercury  Line,  2536  A.  R.  W.  Wood 
( Nature ,  1925, 115.  461). — The  structure  of  the  mercury  line  2536  A. 
observed  by  Nagaoka  was  that  caused  by  the  self-reversal  of  the  true 
components.  In  the  true  structure  now  observed,  there  are  five 
components  of  uniform  intensity,  four  at  sensibly  equal  intervals, 
the  fifth  having  a  slightly  greater  separation.  The  error  was 
associated  with  the  type  of  lamp  employed.  A.  A.  E. 

Peculiarity  of  some  Red  Neon  Lines.  W.  H.  J.  Childs 
{Nature,  1925,  115,  572).— The  value  6402-251  ±0-001  A.  is  found 
for  the  wave-length  of  the  reversal  of  the  neon  line  6402  A. 

A.  A.  E. 
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Spectroscopic  Shift  Law.  I.  E.  Eues  (Ann.  Physik,  1925, 
[iv],  76,  299 — 316). — Theoretical.  The  relationship  between  the 
spectra  due  to  similarly  constructed  atoms  or  ions,  for  example, 
neutral  Li,  Be+,  B++,  and  C+  ++,  or  neutral  Na,  Mg+,  A1++,  and  Si+  ++, 
is  discussed.  M.  S.  B. 

Duration  of  the  Quantic  State  2 p2  of  the  Mercury  Atom. 

F.  Rasetti  (Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  223 — 225). — In 
view  of  the  discordant  values  published  for  the  mean  duration  of  the 
mercury  atom  in  the  2 p2  state,  the  monochromatised  light  from  a 
mercury  lamp,  immersed  in  cold  water,  was  passed  through  the  slit 
of  a  revolving  disc  on  to  mercury  vapour  contained  in  a  quartz 
flask.  Photographic  examination  revealed  no  trace  of  resonance 
in  the  mercury  vapour  even  when  the  interval  between  excitation 
and  observation  was  reduced  to  5  X  10-5  sec.  It  is  hence  concluded 
that  the  2 p2  condition  is  not  metastable  at  the  ordinary  temperature. 
At  200°,  the  resonance  radiation  begins  to  exhibit  sensible  duration, 
but  the  phenomenon  is  then  complicated  by  the  appearance  of  a 
green  fluorescence,  attributable  to  a  molecule  Hg2,  formed  by  the 
shock  between  an  excited  and  a  normal  atom  and  possessed  of  a 
long  life.  The  spectrum  of  the  green  luminescence  observed  when 
mercury  is  shaken  in  an  evacuated  vessel  at  about  200°  shows, 
besides  a  continuous  band  reaching  from  the  yellow  to  the  violet, 
also  the  more  intense  of  the  mercury  lines,  such  as  5790,  5769,  5460, 
4358  A.,  and,  less  strongly,  2536  A.  This  excitation  is  evidently 
analogous  to  electrification  by  friction.  T.  H.  P. 

Intensity  of  Multiple  Lines.  E.  Fermi  (Atti  R.  Accad.  Lincei, 
1925,  [vi],  1,  120 — 124). — A  theoretical  interpretation  is  suggested 
for  the  empirical  rules  governing  the  intensities  of  the  components 
of  multiple  lines.  T.  H.  P. 

Intensities  of  Components  in  the  Zeeman  Effect.  L.  S. 

Ornstein  and  H.  C.  Burger  ( Z .  Physik,  1924,  28,  135 — 141). — 
A  theoretical  paper,  giving  a  generalisation  of  the  rules  already 
described  (cf.  A.,  1924,  ii,  433)  for  the  calculation  of  the  intensities 
of  multiplets,  which  make  it  possible  to  predict  the  intensities  of  the 
components  in  the  Zeeman  effect.  A  preliminary  announcement 
is  made  of  experimental  verifications  of  the  theory.  S.  B. 

Zeeman  Effect  in  Multiplets  of  Higher  Grade.  A.  Lande 
(Ann.  Physik,  1925,  [iv],  76,  273 — 283). — The  regularities  of  the 
splitting  factor  g  in  the  Zeeman  effect  are  discussed.  Not  all  the  g- 
values  of  the  higher  grades  are  rational  and  constant  with  increasing 
sequence  number,  but  the  g- values  of  the  terms  with  common  K  and 
J  values,  the  impulse  quantum  number,  and  inner  quantum  number, 
respectively,  add  up  to  rational  and  constant  ^-totals  which  all 

obey  a  general  law.  Two  methods  for  the  calculation  of  g  are  given. 

The  first  depends  on  the  branching  principle  (Lande  and  Heisenberg, 
A.,  1924,  ii,  710)  and  the  permanence  of  the  <7- sum  in  the  passage 
from  a  weak  to  a  strong  field  (Pauli,  Z.  Physik,  1923,  16,  155). 
The  second  method  rests  on  a  conjecture  not  yet  verified  that 
limiting  values  of  g  for  higher  sequence  numbers  are  the  “  ideal  ” 
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(/-values  in  a  weak  field,  the  latter  being  determined  by  the  first 
method.  As  a  result,  it  appears  evident  that  a  simple  and  uniform 
scheme  governs  the  structure  and  Zeeman  effect  of  the  multiplets. 
The  details  of  the  scheme  give  clear  evidence  of  the  inadequacy 
of  the  theoretical  principles  based  on  quanta,  for  coupled  systems. 

M.  S.  B. 

Zeeman  Effect  of  Neon.  E.  Back  (Ann.  Physik,  1925,  [iv], 
76,  317 — 332). — -Very  exact  determinations  have  been  made  of  the 
splitting  up  by  a  magnetic  field  of  the  neon  lines  lst — 2 and  also  of 
the  term  separation  factor  g  and  the  inner  quantum  number  j 
deduced  from  them.  The  (/-values  are  found  to  be  rational  numbers 
which  can  all  be  reduced  to  Bunge  fractions  with  a  denominator 
of  30.  They  are  thus  in  agreement  with  Lande’s  theory  (see 
preceding  abstract).  M.  S.  B. 

Paschen  Back  Effect.  C.  Bunge  (Ann.  Physik,  1925,  [iv], 
76,  266 — 272). — A  theoretical  paper  in  wdiich  it  is  shown  that 
Sommerfeld’s  interpretation  (Z.  Physik,  1922,  8,  269)  of  Voigt’s 
theory  of  the  Paschen-Back  effect  for  the  pairs  of  lines  s-px  and 
s-p2  is  not  in  agreement  with  the  facts,  as  is  shown  by  Kent’s  work 
(Astrophys.  J.,  1914,  40,  337)  on  the  splitting  up  of  the  lithium  line 
6708  by  a  magnetic  field.  Kent’s  observation  of  the  behaviour 
of  component  7,  however,  cannot  be  reconciled  with  the  author’s 
views  on  the  term  resolution  of  spectral  lines.  M.  S.  B. 

New  Spectrum  Apparatus,  Monochromator,  and  Quartz 
Spectrograph  with  Crossed  Prisms  to  Secure  Highest 
Spectral  Purity  in  the  Region  200  ////  to  2  y.  C.  Leiss  (Z. 
Physik,  1925,  31,  488—495). — The  instrument  is  designed  to  give 
great  range  and  adaptability  with  purity  of  spectral  lines  and 
without  clumsiness.  E.  B.  L. 

New  Type  of  Electric  Discharge.  Streamer  Discharge. 

I.  Langmuir,  C.  G.  Pound,  and  A.  F.  Dittmer  (Science,  1924, 
60,  392—394). 

Cathode  Fall,  Current  Density,  and  Dark  Space  in  Mixtures 
of  Gases  which  do  not  React  Chemically.  A.  Gunther- 
Schulze  (Z.  Physik,  1924,  28,  129 — 134). — The  cathode  fall,  current 
density,  and  dark  space  in  the  discharge  through  binary  mixtures 
of  the  inert  gases  with  each  other  and  with  hydrogen  have  been 
measured.  From  inflexions  in  the  curves  connecting  cathode  fall 
with  gas  composition  it  is  inferred  that  in  the  electric  discharge 
the  inert  gases  probably  have  the  power  of  forming  temporary 
compounds.  S.  B. 

Processes  in  the  Vacuum  Mercury  Arc.  A.  Gunther -Schulze 
(Z.  Physik ,  1925, 31,509 — 513). — The  fall  of  potential  round  the  anode 
and  cathode  is  discussed  and  the  energy  changes  are  calculated.  The 
cathode  fall  of  potential  is  not  very  different  from  the  ionisation 
potential  and  about  half  the  current  is  carried  by  electrons.  Pre¬ 
vious  results  obtained  by  using  probe  electrodes  gave  values  much 
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too  low.  At  the  anode,  previous  results  obtained  by  calculation 
from  the  intensity  of  the  radiation  caused  by  the  beating  were 
much  too  high,  as  the  energy  of  neutralisation  of  the  electrons  had 
not  been  considered.  E.  B.  L. 

Pseudo-high  Vacuum.  A.  Gunther-Schulze  (Z.  Physik, 
1925,  31,  606 — 616). — After  prolonged  use,  a  Wehnelt  high-voltage 
rectifier  behaves  as  though  the  vacuum  had  become  too  high  for 
the  discharge  to  pass,  although  there  is  plenty  of  argon  present. 
The  explanation  is  that  the  electrostatic  charge  on  the  walls  of 
the  bulb  deflects  the  electric  field  between  the  electrodes  and 
prevents  the  discharge.  At  first  a  film  of  moisture  on  the  surface 
provides  a  leak,  but  this  is  removed  in  time  by  a  deposit  from  the 
disintegrating  cathode.  E.  B.  L. 

Simple  Kinetic  Derivation  of  the  Ionisation  and  Vapour 
Pressure  Equations.  R.  Becker  ( Z .  Physilc,  1924,  28,  256 — 
260). — The  theory  of  equilibrium  in  a  thermally  ionised  gas  and 
of  the  process  of  evaporation  are  considered,  and  are  shown  to 
submit  to  analogous  mathematical  treatment.  S.  B. 

Excitation  and  Ionisation  Potentials  of  the  Noble  Gases. 

G.  Hertz  and  R.  K.  Rloppers  (Z.  Physilc,  1925,  31,  463 — 469). — 
The  method  employed  was  that  of  the  impact  of  electrons  acceler¬ 
ated  by  a  known  potential;  the  gases  examined  were  argon, 
krypton,  and  xenon.  As  impurities  could  not  be  removed  from 
the  two  last-named  by  cooling  in  liquid  air,  solid  carbon  dioxide 
in  alcohol  was  used  and  traces  of  impurities  may  have  been  present. 
The  electrons  were  emitted  from  a  nickel  cathode  coated  with  barium 
oxide  and  heated  by  a  fine  tungsten  wire,  the  advantage  of  the 
arrangement  being  that  there  was  no  fall  of  potential  along  the 
cathode  itself.  The  ionisation  potentials  found  were  :  argon  15-4, 
krypton  13-3,  xenon  11-5  volts;  the  values  found  for  the  excitation 
potentials  do  not  indicate  the  passage  of  the  atom  from  its  normal 
state  into  a  definite  stationary  state  of  higher  energy  but  an  average 
value,  corresponding  with  terms  of  the  spectral  series  which  lie 
close  together.  The  lowest  values  found  were  :  argon  11-5,  krypton 
9-9,  xenon  8-3  volts.  E.  B.  L. 

Work  of  Escape  of  Positive  Ions.  A.  Gunther-Schulze 
{Z.  Physik,  1925,  31,  507 — 508). — The  values  are  obtained  by 
taking  the  algebraic  sum  of  the  energies  necessary  to  eject  both 
positive  ions  and  negative  electrons  from  the  surface  of  a  metal, 
the  ionisation  potential  of  the  gaseous  atom  of  the  metal  and  its 
latent  heat  of  vaporisation,  and  equating  this  sum  to  zero.  The 
result  of  this  cyclic  process  is  to  show  that  the  energy  necessary  to 
remove  a  positive  ion  is  two  or  three  times  as  great  as  is  required 
to  eject  an  electron  and  about  the  same  as  the  ionisation  energy 
for  the  gaseous  metal.  E.  B.  L. 

Series  Spectra  of  the  Stripped  Atoms  of  Phosphorus 
(PV),  Sulphur  (S  VI),  and  Chlorine  (C1VII).  I.  S.  Bowen 
and  R.  A.  Millikan  ( Physical  Rev.,  1925,  [ii],  25,  295 — 305). — 
More  accurate  values  have  been  obtained  for  the  (3p2— 3px), 
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(3s— 3p2),  and  (3px—3d)  terms  of  A1  III,  Si  IV,  PV,  and  S  VI, 
leading  to  the  determination  of  18  series  lines  of  P  V,  11  series  lines 
of  S  VI,  and  the  first  doublet  of  the  principal  series  of  Cl  VII,  as 
already  predicted  (cf.  A.,  1924,  ii,  710).  Both  the  regular  and  the 
irregular  doublet  laws  of  X-ray  spectra  appear  to  hold  also  through¬ 
out  the  field  of  optics.  When  values  of  VvjR  for  the  stripped 
atom  levels  are  plotted  as  a  function  of  atomic  number,  approxim¬ 
ately  straight  lines  are  obtained  (Moseley’s  law).  The  general 
similarity  of  the  stripped  atoms  of  sodium,  magnesium,  aluminium, 
silicon,  phosphorus,  sulphur,  and  chlorine  is  demonstrated,  but  the 
D  doublets  deviate  from  their  calculated  position,  that  of  sodium 
to  the  greatest  extent.  Ionisation  potentials  of  P  V  and  S  VI  are 
computed  to  be  64-7  and  87-6  volts,  respectively.  A.  A.  E. 

Influence  of  Radiation  on  Ionisation  Equilibrium.  J. 

Woltjer,  jun.  ( Nature ,  1925,  115,  534). — An  alternative  method 
of  arriving  at  the  results  of  Saha  and  Swe  (this  vol.,  ii,  254)  is  based 
on  a  formulation  of  the  conditions  required  for  a  stationary  state 
by  means  of  probability  laws  governing  the  elementary  processes 
involved.  A.  A.  E. 

Total  Ionisation  produced  in  Air  by  Electrons  of  Various 
Energies.  G.  A.  Anslow  ( Science ,  1924,  60,  432 — 433). — An 
experimental  verification  of  Bohr’s  theory  of  ionisation  as  corrected 
by  Fowler.  A.  A.  E. 

Thermionic  Work-functions  and  Photo-electric  Thresholds 
of  the  Alkali  Metals.  0.  W.  Richardson  and  A.  F.  A.  Young 
(j Proc.  Roy.  Soc.,  1925,  A,  107,  377 — 410). — Both  sodium  and 
potassium  show  more  than  one  value  for  the  thermionic  work  func¬ 
tion  and  for  the  photo-electric  threshold.  Photo-electric  currents 
soon  reach  the  saturation  value,  but  thermionic  currents  do  not. 
The  authors  suggest  that  the  surface  of  the  metal  is  not  uniform, 
but  that  there  are  small  patches  associated  with  the  lower  value 
of  the  work  function.  A  photo-electric  threshold  has  been  found 
for  potassium  at  about  1— 10,000  A.  by  exposing  the  metal  to  a 
luminous  discharge  in  hydrogen  or  a  trace  of  water  vapour,  the 
suggestion  being  that  this  encourages  the  growth  of  the  patches. 

E.  B.  L. 

Photo-electric  Primary  Current  in  Sodium  Chloride 
Crystals.  B.  Gudden  and  R.  Pohl  ( Z .  Physik,  1925,  31,  651 — 
665;  cf.  A.,  1921,  ii,  145). — Rock-salt  crystals  coloured  yellow  by 
X-rays  were  exposed  alternately  to  mercury  radiation  405  and 
436  jj.y,  and  to  infra-red  radiation  from  an  arc  lamp,  and  the  photo¬ 
electric  current  measured  by  a  string  galvanometer.  Current-time 
curves  are  given  for  great  and  for  small  light  intensity  for  tem¬ 
peratures  between  30°  and  130°.  The  primary  current  is  caused 
by  the  electrons  detached  by  the  high-frequency  light  moving 
towards  the  anode ;  the  reverse,  positive  current  is  due  to  the 
return  of  the  electrons  under  the  influence  of  the  infra-red  radiation 
or  thermal  agitation.  Below  40°,  heat  does  not  produce  the  positive 
current;  above  100°,  it  reaches  its  full  value.  Differences  in  the 
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behaviour  of  rock-salt  and  diamond  are  due  to  the  electrons  in  the 
former  penetrating  only  a  small  distance.  In  agreement  with 
Lenard’s  theory  of  phosphorescence,  there  is  a  correspondence 
between  the  intensity  of  phosphorescence  and  the  positive  portion 
of  the  primary  current.  E.  B.  L. 

Photo-electric  Properties  of  Thin  Films  of  Alkali  Metals. 

H.  E.  Ives  {Astrophys.  J .,  1924,  60,  209— 230).— Thin  films  of 
sodium,  potassium,  rubidium,  and  caesium,  spontaneously  deposited 
on  clean  metal  surfaces  in  a  vacuum,  exhibit  a  selective  photo¬ 
electric  effect.  The  selective  characteristic  depends  on  the  thick¬ 
ness  of  the  film.  The  effect  is  ascribed  to  a  particular  orientation 
of  the  atoms  completely  covering  the  surface.  A.  A.  E. 

Normal  and  Selective  Photo-electric  Effects  in  the  Alkali 
Metals  and  their  Alloys.  H.  E.  Ives  and  A.  L.  Johnsrud 
{Astrophys.  J.,  1924,  60,  231 — 242;  cf.  preceding  abstract).- — The 
selective  photo-electric  effect  observed  in  the  case  of  an  alloy  of 
sodium  and  potassium  is  not  exhibited  by  the  pure  bulk  metals, 
nor  by  other  alloys  of  alkali  metals.  A.  A.  E. 

Selective  Photo-electric  Effect  on  Metallic  Films  Pre¬ 
pared  in  Various  Ways.  F.  Gross  [Z.  Physik,  1925,  31,  637 — 
646). — The  photo-electric  behaviour  of  various  kinds  of  copper, 
bismuth,  and  silver  films  towards  the  mercury  radiation,  254  /x/x, 
was  studied.  A  selective  effect  was  found  for  a  copper  film  evapor¬ 
ated  in  a  vacuum  from  an  alloy  of  copper  and  molybdenum  but 
smaller  than  that  obtained  from  a  film  spluttered  from  a  copper 
cathode  in  hydrogen.  A  film  prepared  in  a  high  vacuum  by 
evaporation  of  copper  in  a  magnesium  crucible  showed  only  the 
normal  effect.  The  selective  effect  is  attributed  to  the  dissolved 
gases  in  the  metal.  Bismuth  films  exhibited  no  selective  effect. 
A  definite  conclusion  was  not  reached  for  silver.  Copper  films 
retain  their  photo-electric  sensitivity ;  those  of  silver  and  bismuth 
lose  it  in  time.  E.  B.  L. 

Mechanism  of  the  Photo-electric  Primary  Current  in 
Crystals.  B.  Gtjdden  and  R.  Pohl  [Z.  Physik,  1924,  30,  14 — 
23;  cf.  ibid.,  1921,  6,  248). — The  absorption  of  light  by  diamond 
has  been  examined  in  different  portions  of  the  spectrum  by  the 
amount  of  positive  and  negative  electricity  liberated.  For  the 
same  amount  of  light  energy,  the  negative  primary  current  con¬ 
stantly  decreases  with  the  increase  in  wave-length.  If  the  diamond 
be  previously  illuminated  with  light  of  wave-length  436  ftp ,  the 
absorption  of  light  of  wave-length  greater  than  540  /x/x  is  increased, 
as  shown  by  the  increased  current,  and  this  increase  becomes 
relatively  greater  as  the  infra-red  end  of  the  spectrum  is  approached. 
This  excess  current  is  ascribed  to  the  positive  charges  stored  up 
during  the  preliminary  illumination  with  light  of  short  wave¬ 
length.  Previous  disturbance  of  the  crystal  lattice  by  the  presence 
of  positive  charges,  therefore,  appears  to  extend  the  absorption  of 
light  by  the  diamond  towards  the  long-wave  region.  It  is  probable 
that  the  mechanism  of  the  primary  positive  current  consists  in  the 
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passage  of  electrons  between  positive  ions  and  neutral  atoms  made 
possible  by  increased  temperature  vibrations  of  the  molecules  due 
to  absorption  of  infra-red  radiations.  By  continued  illumination 
with  blue  light,  a  gradually  increasing  fraction  of  the  positive 
charges  takes  part  in  the  primary  current,  so  that  less  than  the 
equivalent  quantity  is  obtained  by  subsequent  treatment  with 
infra-red  rays.  When  equilibrium  is  reached  between  the  positive 
charges  formed  and  those  displaced  to  the  cathode,  the  current 
reaches  a  stationary  state  when  its  value  may  be  greater  or  less 
than  at  first.  The  latter  happens  when  the  lowering  of  field- 
strength  through  the  presence  of  the  positive  charges  outweighs 
the  increase  due  to  the  spontaneously  flowing  positive  constituent 
of  the  primary  current.  M.  S.  B. 

“  Phenomenology  ”  of  the  Richardson  Effect.  D.  Reicbin- 
stein  (Z.  Elektrochem.,  1925,  31,  124 — 135). — A  discussion  of  current 
theories  of  electron  emission  in  vacuum  tubes  of  the  thermionic 
valve  type.  Richardson’s  equation  connecting  saturation  current 
with  temperature  requires  the  immediate  establishment  of  the 
equilibrium  between  the  filament  and  the  electron  vapour,  but 
this  is  contrary  to  experience.  A  “  phenomenological  ”  description 
of  the  electron  emission  is  therefore  necessary.  The  probable 
results  of  such  an  interpretation  are  indicated  and  lines  of  research 
suggested.  In  particular,  it  would  be  of  interest  to  study  the 
behaviour  of  the  grid  electrode  at  the  temperature  of  liquid  air. 

N.  H.  H. 

Study  under  Reduced  Pressure  of  the  Radiations  Emitted 
by  Bodies  of  High  Resistance  traversed  by  an  Electric 
Current.  G.  Reboul  ( Compt .  rend.,  1925,  180,  916 — 919;  cf. 
A.,  1924,  ii,  578). — The  coefficients  of  absorption  of  the  radiations 
emitted  by  conductors  of  high  resistance  traversed  by  an  electric 
current,  by  air,  carbon  dioxide,  and  hydrogen  have  been  investi¬ 
gated  at  various  reduced  pressures.  The  radiations  traverse  a 
layer  of  gas  to  enter  an  ionisation  chamber,  their  intensity  being 
estimated  from  the  magnitude  of  the  ionisation  current.  The 
nature  of  the  results  obtained  indicates  that  these  radiations  form 
a  continuous  spectrum,  successive  wave-lengths  differing  only  by 
a  very  small  fraction  of  an  A.  J.  S.  C. 

Electron  Emission  from  Tungsten,  Molybdenum,  and 
Tantalum.  S.  Dushman,  H.  N.  Rowe,  J.  Ewald,  and  C.  A. 
Kidner  ( Physical  Rev.,  1925,  [ii],  25,  338 — 360). — The  equation 
I  =AT2e~b°!T  holds  in  the  case  of  tungsten;  the  accuracy  of  results 
with  tantalum  and  molybdenum  is  not  so  great.  In  the  former, 
but  not  the  latter  case,  the  value  of  A  is  approximately  the  same 
as  that  for  tungsten.  A.  A.  E. 

Various  Magnetic  States  of  an  Ion.  G.  Foex  (Compt.  rend., 
1925,  180,  919 — 921). — Specimens  of  the  same  salt  often  possess 
varying  magnetic  properties  which  appear  to  be  connected  with 
distinct  structural  differences  in  the  paramagnetic  ion  which  they 
contain.  This  diversity,  which  has  already  been  examined  for 
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salts  in  aqueous  solution  (A?m.  Physique,  1921,  16,  174)  is  now 
extended  to  crystalline  salts.  A  specimen  of  ferrous  ammonium 
sulphate  has  been  prepared,  corresponding  with  26  magnetons 
and  possessing  a  strong  positive  molecular  field,  there  being  in 
addition  a  sudden  change  in  the  direction  of  the  temperature- 
coefficient  of  magnetisation  curve  at  100°.  A  specimen  of  the 
same  salt  examined  by  Jackson  (Phil.  Trans.,  1923,  A,  224,  1) 
corresponded  with  27-5  magnetons,  the  molecular  field  being  very 
weak  and  the  influence  of  temperature  quite  normal. 

Anhydrous  cobalt  sulphate  has  been  shown  to  exist  in  two  forms, 
the  varieties  having  25  and  24  magnetons,  respectively,  the  respec¬ 
tive  magnetic  fields  being  negative  and  feebly  positive.  J.  S.  C. 

Isotope  Effect  in  Band  Spectra.  II.  Spectrum  of  Boron 
Monoxide.  R.  S.  Mulliken  ( Physical  Rev.,  1925,  [ii],  25, 
259 — 294). — An  extension  of  measurements  of  bands  ascribed  by 
Jevons  (A.,  1924,  ii,  366, 438,  640)  to  boron  nitride,  but  by  the  author 
(A.,  1924,  ii,  3,  294,  446,  640)  to  boron  monoxide.  The  predicted 
vibrational  isotope  effect  has  been  verified  for  both  a  and  [i  systems ; 
no  indications  were  obtained  of  isotopes  other  than  B10  and  B11. 
Equations  are  given  representing  the  measured  positions  of  all  the 
heads  of  the  bands.  In  view  of  the  complete  agreement  between 
the  experimental  measurements  and  theoretical  considerations,  it 
is  considered  to  be  practically  certain  that  the  bands  in  question 
are  due  to  boron  monoxide.  An  indicated  electronic  isotope  effect 
of  unprecedented  magnitude  vanishes  if  the  minimum  values  of 
the  initial  and  final  vibrational  quantum  numbers  are  assumed  to 
be  0-5  instead  of  zero.  Thus  the  existence  of  half -integral  vibra¬ 
tional  quantum  numbers  and  a  null-point  vibrational  energy  of 
one  half-quantum  is  probable.  The  rotational  isotope  effect  is 
approximately  confirmed.  A  new  system  of  boron  monoxide  bands 
has  been  investigated,  and  the  arc  and  active  nitrogen  spectra  of 
boron  monoxide  have  been  compared.  The  possible  analogy 
between  BO  and  CN  molecules  and  sodium  atoms  is  discussed. 

A.  A.  E. 

Fundamental  Atomic  Weights.  E.  Moles  (Anal.  Fis.  Quim.. 
1925,  23,  39—75;  Z.  physikal .  Chem.,  1925,  115,  61— 90).— The 
author  discusses  modern  physico-chemical  and  chemical  values  for 
the  atomic  weights  of  hydrogen,  chlorine,  bromine,  and  silver, 
respectively.  It  is  considered  that  there  is  no  discordance  between 
the  values  obtained  for  hydrogen,  chlorine,  and  bromine  by  physico¬ 
chemical  methods  and  those  obtained  by  purely  chemical  methods, 
and  the  mean  values  are  given  as  hydrogen,  1-00777;  chlorine, 
35-458 ;  bromine,  79-918.  The  atomic  weight  of  silver,  according 
to  the  author,  cannot  be  less  than  107-880,  but  is  somewhat  greater 
than  107-882.  '  G.  W.  R. 

Redetermination  of  the  Atomic  Weight  of  Boron.  H.  V.  A. 

Briscoe  and  P.  L.  Robinson  (J.  Chem.  Soc.,  1925, 127,  696 — 720). — 
The  atomic  weight  of  boron  has  been  determined  using  samples  of 
boron  from  widely-separated  known  sources  in  order  to  determine 
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whether  the  isotope  ratio  is  always  and  everywhere  the  same. 
The  value  of  the  ratio  BC13  :  3Ag  was  determined,  the  actual  method 
used  consisting  in  breaking  sealed  bulbs  containing  boron  trichloride 
under  water  and  titrating  the  resulting  solution  with  pure  silver 
nitrate,  the  end-point  being  ascertained  nephelometrically.  The 
various  refinements  introduced  and  also  the  method  for  the  isolation 
of  boron  trichloride  in  a  state  of  purity  are  described  in  detail. 
Some  evidence  was  obtained  indicating  a  partial  isotopic  separation 
during  the  distillation  of  boron  trichloride.  The  mean  value  of 
the  atomic  weight  of  boron  from  California  was  found  to  be  10-840 
and  that  from  boron  from  Tuscany  and  Asia  Minor  10-820.  These 
values  indicate  that  a  partial  separation  of  the  isotopes  10  and  11 
has  occurred  in  nature,  the  American  boron  containing  84%  and 
the  Eurasian  boron  82%  of  the  heavier  isotope.  Atomic  weight 
determinations  based  on  the  analysis  of  fused  borax  are  open  to 
criticism.  J.  S.  C. 

Atomic  Weight  of  Hafnium.  Analysis  of  Hafnium  Bromide. 

O.  Honigschmid  and  E.  Zintl  ( Ber .,  1925,  58,  [B],  453 — 459). — 
Analysis  of  hafnium  bromide,  prepared  by  heating  more  highly- 
purified  hafnium  oxide  with  sugar  charcoal  in  an  atmosphere  of 
nitrogen  laden  with  bromine  vapour  (cf.  this  vol.,  ii,  174)  gives  the 
value  178-6  (±0-08)  for  the  atomic  weight  of  hafnium.  The  speci¬ 
mens  of  hafnium  bromide  are  reconverted  into  the  dioxide,  which 
is  found  to  contain  0-57  (±0-06)%  and  0-16  (4:0-02)%  of  zirconium 
dioxide,  for  which  the  necessary  correction  is  applied.  H.  W. 

Quantum  Theory  of  Radioactive  Process.  II.  A.  Smekal 
( Z .  Physik,  1924,  28,  142 — 145;  cf.  A.,  1924,  ii,  717). — Meitner’s 
views  on  the  mechanism  of  the  transformation  of  a  disintegrating 
nucleus  are  in  agreement  with  the  author’s  quantum  theory  of 
the  process.  S.  B. 

Measurements  of  p-Rays  associated  with  Scattered  X-Rays. 

A.  H.  Compton  and  A.  W.  Simon  ( Physical  Rev.,  1925,  [ii],  25, 
306 — 313). — Stereoscopic  photographs  of  (4 ray  tracks  excited  by 
strongly  filtered  X-rays  in  moist  air  confirm  Wilson  and  Bothe’s 
observations  of  P  (longer)  and  R  (shorter)  tracks,  and  yield  strong 
evidence  that  there  is  about  one  R  track  or  recoil  electron  associated 
with  each  quantum  of  scattered  radiation,  and  possessing,  both  in 
direction  and  magnitude,  the  vector  difference  of  momentum 
between  the  incident  and  the  scattered  X-ray  quantum.  A.  A.  E. 

p-Ray  Spectrum  of  Thorium-jB+C.  W.  Pohlmeyer  (Z. 
Physik,  1924,  28,  216 — 230). — The  P-ray  spectrum  of  a  mixture  of 
thorium-B— C  was  obtained  by  magnetic  resolution,  and  registered 
by  the  ionisation  method.  The  results  indicate  that  the  continuous 
background  present  in  p-ray  spectra  is  due  to  secondary  effects, 
the  true  P-ray  spectrum  being  a  simple  “  line  ”  spectrum.  S.  B. 

High-energy  y- Rays  and  their  Photo-electric  Effect.  M.  de 

Broglie  ( Nature ,  1925,  115,  461). — A  correlation  of  the  results  of 
Black  (this  vol.,  ii,  177)  with  those  of  Thibaud  (A.,  1924,  ii,  515, 
717;  this  vol.,  ii  10,  85).  A.  A.  E. 
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Homogeneity  of  Initial  Velocities  of  a-Particles  from 
Polonium.  (Mlle.)  I.  Curie  ( Compt .  rend.,  1925,  180,  831 — 833; 
cf.  A.,  1923,  ii,  207). — Geiger  (A.,  1910,  ii,  473)  claimed  an  accuracy 
of  0*5%  in  verifying  for  radium-C  the  view  that  all  a-particles 
are  emitted  at  the  same  velocity  by  a  radioelement  (A.,  1923,  ii, 
207). 

The  author  criticises  adversely  Geiger’s  reasoning,  but  confirms 
his  conclusion.  She  finds  there  is  no  evidence  of  initial  differences 
in  velocity  for  a-particles  emitted  by  polonium.  On  the  assumption 
of  a  uniform  distribution  of  velocities  between  two  extremes,  the 
maximum  difference  is  not  greater  than  0-3%.  The  alternative 
assumption  of  distribution  about  a  velocity  V  according  to  the 
probability  law  v=yV  results  in  a  value  for  y  <015%  so  that  three- 
quarters  of  the  a-particles  have  velocities  differing  by  <0-3%. 

R.  A.  M. 

Number  of  Ions  Produced  by  the  a-Particle  from  Polonium. 

M.  V.  Bianu  [Bull.  Acad.  Sci.  Boumaine ,  1924,  9,  [5 — 6],  37 — 39). — 
The  method  employed  was  to  determine  total  ionisation  due  to  the 
a-particles  and  the  charge  of  an  a-particle  in  the  same  apparatus, 
current  being  measured  by  the  quartz-piezo  electrometer.  The 
number  of  ions  per  a-particle  was  found  to  be  1-58 . 105,  in  agreement 
with  1-62 . 105  (Geiger)  and  1-64. 105  (Taylor).  A.  S.  R. 

Effect  of  the  Sun  on  Radioactivity.  (Mlle.)  S.  Maracineanu 
(Bull.  Acad.  Sci.  Boumaine,  1924,  9,  [3 — 4],  1 — 11). — Preliminary 
experiments.  Peculiar  changes  in  the  radioactive  properties  of 
actinium- B,  polonium,  and  of  lead,  detected  principally  by  the 
effects  produced  on  a  photographic  plate,  are  ascribed  to  the  sun’s 
rays.  The  magnetic  field,  cold,  pressure,  and  friction  are  found 
to  excite  lead.  Ionised  water  is  necessary  for  the  effects  to  be 
produced.  A.  S.  R. 

Disintegration  of  Atomic  Nuclei.  (Sir)  E.  Rutherford 
(Nature,  1925,  115,  493 — 494). — A  discussion  of  the  results  of 
Blackett  (this  vol.,  ii,  256),  Harkins  and  Ryan  (A.,  1923,  ii,  601, 
720),  Akiyama  (A.,  1924,  ii,  814),  and  Pettersson  and  Kirsch 
(Physikal.  Z.,  1924,  25,  588)  on  the  branched  tracks  observed  on 
collision  between  a-particles  and  nuclei.  A.  A.  E. 

Electrical  Explosion  of  Tungsten  Wires.  H.  V.  A.  Briscoe, 
P.  L.  Robinson,  and  G.  E.  Stephenson  (J.  Chem.  Soc.,  1925,  127, 
240 — 247). — Anderson  (Astrophys.  J.,  1920,  51,  37)  has  shown  that, 
by  the  passage  of  heavy  high-tension  discharges  through  thin 
metallic  wires  temperatures  are  momentarily  attained  which  are 
much  higher  than  can  be  reached  by  any  other  known  means. 
Experiments  by  Wendt  and  Irion  (A.,  1922,  ii,  773)  appear  to 
indicate  that,  when  a  fine  tungsten  wire  is  exploded  by  this  method, 
helium  is  produced.  These  conclusions  have  been  tested  by  passing 
the  high-tension  discharge  between  molybdenum  electrodes,  con¬ 
nected  by  a  fine  tungsten  wire,  in  an  evacuated  bulb,  and  then 
examining  the  residual  gas  spectroscopically  on  passing  an  induc¬ 
tion  coil  discharge  between  a  supplementary  electrode  and  one  of 
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the  main  electrodes.  Some  mercury  and  hydrogen  lines  were 
observed,  but  no  trace  of  the  yellow  helium  line.  These  results 
confirm  the  recent  work  of  other  investigators  (cf.  Smith,  Proc. 
Nat.  Acad.  Science,  1924,  10,  4;  Harkins  and  Allison,  A.,  1924, 
ii,  407).  M.  S.  B. 

Theory  of  the  Electron.  H.  Reissner  (Z.  Physik,  1925,  31, 
844 — 865). — A  theory  of  point  charges  exhibiting  the  properties  of 
the  electron  and  of  the  proton  is  developed  mathematically  on  the 
basis  of  Einstein’s  field  equations  of  the  point  charge.  The  solution 
with  unchanged  Maxwellian  energy  tensor  gives  incorrect  values 
for  the  mass  of  the  positive  and  negative  charges,  making  them 
equal  and  much  too  great.  The  introduction  of  an  additional 
member  of  the  energy  tensor  contributing  only  at  the  charge-point, 
with  the  help  of  three  universal  constants,  leads  to  the  correct  value 
of  the  positive  and  negative  charges  and  of  the  difference  in  mass 
of  the  two  kinds  of  charge.  E.  B.  L. 

Statistical  Investigations  on  the  Sub-electron.  H.  Daecke 
( Z .  Physik,  1925,  31,  552 — 575). — Mathematical  treatment  of 
independent  series  of  results  in  which  the  values  of  e  were  less  than 
4-77 x  1CT10.  If  the  sub-electron  is  defined  as  ( mfn).e ,  in  which 
m<n  and  n  is  not  large,  then  the  assumption  of  a  sub-electron 
is  more  probable  than  any  other  deduction.  E.  B.  L. 

Static  Model  for  Helium.  H.  S.  Allen  {Proc.  Roy.  Soc. 
Edin.,  1924,  44,  116 — 128). — By  assuming  the  existence  of  a  quan¬ 
tum  force  as  postulated  by  Langmuir  {Physical  Rev.,  1921,  [ii], 
18,  104)  acting  along  the  line  joining  two  charged  particles,  static 
models  have  been  deduced  for  the  ionised  helium  atom,  the  neutral 
helium  atom,  and  the  helium  molecule.  The  introduction  of  three 
quantum  numbers  renders  the  models  adjustable  by  the  choice 
of  these  numbers.  The  results  obtained  for  the  atom  are  in  agree¬ 
ment  with  the  original  model  of  Bohr,  but  are  not  in  agreement 
with  the  experimentally  determined  ionisation  potential.  For  the 
molecule,  the  moment  of  inertia  obtained  is  of  the  same  order  of 
magnitude  as  that  determined  by  Curtis  from  the  band  spectrum. 

A.  E.  M. 

Relative  Sizes  of  the  Kernels  of  Ten  Electrons  of  Sodium, 
Magnesium,  Aluminium,  and  Silicon.  L.  A.  Turner  {Astro- 
phys.  J .,  1924,  60,  81 — 86). — From  optical  data,  the  relative  sizes 
of  the  ten-electron-kernels  of  neutral  sodium,  singly  ionised  mag¬ 
nesium,  doubly  ionised  aluminium,  and  trebly  ionised  silicon  have 
been  computed  as  1  :  0*740  :  0*575  :  0*472.  Thus  the  effective 
nuclear  charge  for  the  outer  orbits  of  the  kernel  is  equal  to  the 
true  nuclear  charge  less  an  unvarying  screening  constant  which  is 
approximately  that  predicted  from  the  L  X-ray  term  values. 

A.  A.  E. 

Emission  Spectrum  of  Water  Vapour.  W.  W.  Watson 
{Astrophys.  J.,  1924,  60,  145 — 158). — Accurate  wave-lengths  have 
been  determined  for  all  the  fines  of  the  band  2811  A.,  and  every 
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line  has  been  assigned  to  a  parabolic  series.  Fifteen  new  lines  of 
a  band  at  3021  A.,  which  form  a  single  parabolic  series,  have  also 
been  measured.  Analysis  of  the  series  for  the  bands  2811  A.  and 
3064  A.  indicates  that  they  are  due  to  hydroxyl  ions.  A.  A.  E. 

Ultra-violet  Emission  Spectra  of  the  Halogens.  E.  B. 

Ludlam  and  W.  West  (Proc.  Roy.  Soc.  Edin.,  1924,  44,  185 — 196). 
— Examination  of  the  emission  spectra  of  chlorine,  bromine,  and 
iodine  excited  in  silica  tubes  by  means  of  the  Tesla  discharge  shows 
that  their  most  prominent  features  are  two  continuous  bands  rising 
sharply  on  the  long  wave  side  with  a  displacement  of  corresponding 
features  to  the  less  refrangible  side  with  increase  of  atomic  weight. 
The  long  wave  limits  of  the  first  continuous  band  are  3200  A.  for 
chlorine,  3700  A.  for  bromine,  and  4800  A.  for  iodine.  The  correspond¬ 
ing  energies  calculated  from  the  frequencies  of  the  long  wave  limits 
are  89-1,  77-0,  and  96-6  cals.,  respectively.  These  values  do  not 
hold  for  any  conceivable  chemical  reactions,  and  it  is  suggested 
that  the  first  continuous  band  is  of  molecular  origin.  The  long 
wave  limits  of  the  second  continuous  bands  are  2650,  2950,  and  3450 

A. ,  respectively,  and  the  corresponding  calculated  energies  are  107-3, 

96-6,  and  82-3  cals.  These  values  are  in  agreement  with  the  electron 
affinities  calculated  on  the  lattice  theory,  and  it  is  suggested  that 
the  second  continuous  band  is  the  electron  affinity  spectrum.  In 
addition,  iodine  shows  a  sharp  line  spectrum  the  first  member  of 
which  is  at  2061  A.  This  is  suggested  as  the  principal  line  series 
of  iodine.  The  corresponding  hydrides  showed  the  same  features 
together  with  the  hydrogen  spectrum.  A.  E.  M. 

Visible  Radiation  from  Niobium  Oxide.  E.  L.  Nichols 
(. Physical  Rev.,  1925,  [ii],  25,  376 — 385). — When  niobium  oxide, 
Nb205,  is  gradually  introduced  into  a  hydrogen  flame,  it  glows 
with  a  pale  greenish-blue  colour  when  in  the  oxidising  portion, 
but  in  the  reducing  region  the  colour  changes  abruptly  to  deep  red. 
The  former  phase  is  selective  with  luminescence  bands  superposed 
on  the  radiation  due  to  temperature,  whilst  the  latter  resembles 
that  of  a  black  body  and  is  due  to  the  formation  of  the  oxide  Nb204, 
which  is  black  at  the  temperature  of  incandescence.  The  formation 
of  similar  black  suboxides  was  observed  in  the  cases  of  titanium 
and  tantalum.  A.  A.  E. 

Negative  Nitrogen  Band  Spectrum.  M.  Fassbender.  ( Z . 
Physik,  1924,  20,  73 — 92). — An  extensive  examination  of  the 
negative  nitrogen  band  spectrum  has  been  made,  precautions  being 
taken  to  reduce  to  a  minimum  intensity  the  bands  of  the  second 
positive  nitrogen  group,  which  overlaps  it  in  the  violet  and  ultra¬ 
violet.  Seven  of  the  twenty  bands  observed  have  been  measured 
and  arranged  in  series.  P  and  R  branches,  zero  lines,  and  intensity 
distribution  have  been  determined.  M.  S.  B. 

Vibration-Rotation  Spectrum  of  Gaseous  Ammonia  at  3  /j.. 

B.  J.  Spexce  ( J .  Opt.  Soc.  Amer.,  1925,  10,  127 — 132). — The 
ammonia  band  at  3  p  is  double,  with  serrated  branches  unequally 
distributed  about  a  central  branch.  This  is  in  disagreement  with 
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the  theory  of  Lenz  for  the  points  of  maximum  absorption  for 
diatomic  molecules,  but  agrees  with  the  views  of  Kratzer  that  for 
larger  periods  of  oscillation  the  vibrations  are  non-harmonic,  and 
that  the  moment  of  inertia  of  the  molecule  is  not  constant.  The 
prominence  of  the  central  branch  indicates  that  many  ammonia 
molecules  exist  in  the  rotationless  state.  A  doubly  branched,  faint, 
harmonic  band  at  approximately  To  y  was  observed.  F.  G.  T. 

Structure  of  a  Class  of  Band  Spectra.  R.  Mecke  [Z.  Physik, 
1925,  31,  709 — 712). — The  band  spectra  of  molecules  having 
identical  constituent  atoms  exhibit  anomalies  in  the  intensities  of 
the  individual  lines.  According  to  an  earlier  paper  (this  vol., 
ii,  259),  the  total  impulse  of  a  molecule  is  made  up  of  two  com¬ 
ponents,  the  nuclear  impulse  and  the  electron  impulse.  The 
observed  anomalies  can  now  be  accounted  for  by  assuming  the 
electron  impulse  of  the  diatomic  molecule  of  an  element  to  be  sub¬ 
divided  unsymmetrically  into  two  components,  one  to  each  atom. 
It  is  concluded  that  the  series  of  strong  lines  in  the  band  is  emitted 
only  by  an  electron  of  one  atom,  the  remaining  portion  by  an 
electron  of  the  other  atom.  These  spectra  are  analogous  to  a 
series  of  infra-red  bands  exhibited  by  all  compounds  containing 
a  carbon-hydrogen  linkage.  E.  B.  L. 

Fulcher  Hydrogen  Bands.  W.  E.  Curtis  ( Proc .  Roy.  Soc., 
1925,  A,  107,  570 — 587). — A  theoretical  discussion  of  existing  data 
indicating  that  the  bands  are  due  to  simultaneous  rotation  and 
vibration  changes  in  the  “  excited  ”  molecule.  The  unique  structure 
of  the  system  is  accounted  for  by  the  nuclear  vibrations  within 
the  hvdrogen  molecule  being  verv  nearly  simple  harmonic. 

E.  B.  L. 

Infra-red  Absorption  Spectra  of  Alcohols.  J.  Lecomte 
( Co-mpt .  rend.,  1925,  180,  825 — 827). — Monohydric  alcohols  absorb 
strongly  in  the  regions  3 — 3-5  y  and  6-85 — 8  y.  They  transmit 
freely  in  the  intermediate  region.  Sharp  maxima  are  found  at 
2-98— 3-08,  3-42—3-50,  3-42—3-50,  6-85—6-93  for  all  alcohols. 
The  secondary  alcohols  show  an  additional  band  at  7-70  which  is 
shifted  to  7-90  for  the  tertiary  alcohols.  There  is  little  difference 
between  straight  chain  and  branched  chain  members  of  the  series. 
Between  3-5  and  6-85  there  are  feeble  bands  irregularly  distributed. 
The  higher  homologues  are  exceptional,  since  they  absorb  strongly 
between  5-8  and  6-15.  Polyhydric  alcohols,  glycerol,  and  glycols 
absorb  similarly,  but  two  of  the  feeble  secondary  bands  disappear. 
The  maxima  for  26  alcohols  are  given  correct  to  d^O-02  y. 

R.  A.  M. 

Photographic  Method  for  Absorption  Spectra  in  the  Ultra¬ 
violet.  W.  Cross  (Z.  Elektrochem.,  1924,  30,  18 — 20). — To 
overcome  the  difficulties  in  the  determination  of  absorption  spectra 
due  to  changes  in  the  intensity  of  the  arc  light,  a  method  of  com¬ 
paring  the  spectra  of  two  solutions  simultaneously  by  means  of  a 
“  dual  ”  spectrograph  is  described.  Some  measurements  of  the 
absorption  spectra  of  copper  solutions  at  concentrations  0-01, 
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0*001,  and  0‘0001  N  are  given,  and  the  deviations  of  the  observed 
data  from  Beer’s  law  discussed.  H.  T. 

Absorption  of  Light  by  Ammonia.  G.  Landsberg  and  A. 
Predwoditeleff  ( Z .  Physik,  1925,  31,  544 — 551). — Light  from 
the  spark  between  metallic  electrodes  w7as  passed  through  mixtures 
of  air  and  ammonia,  then  through  a  quartz  spectrograph  and  the 
intensity  in  the  region  1858  to  2195  A.  determined  by  means  of  a 
photo-electric  cell.  Absorption  coefficients  are  given  and  also  a 
photograph;  the  maximum  absorption  is  at  1935  A.  There  is  no 
apparent  deviation  from  Beer’s  law.  E.  B.  L. 

Series  in  Absorption  Spectrum  of  Water  Vapour.  H.  Witt 
( Z .  Physik,  1924,  28,  249 — 255). — In  the  region  between  20  and 
170  y,  the  absorption  spectrum  of  water  vapour  can  be  represented 
by  two  series  of  the  form  V —a{n-[-\),  where  a  has  the  values  16-83 
and  24-55.  In  the  region  6500 — 9000  A.,  the  lines  fall  into  three 
series,  which  may  be  correlated  with  the  three  principal  moments 
of  inertia  of  the  triatomic  molecule.  From  the  spacing  of  the 
w7ater  bands  in  the  ultra-violet,  in  comparison  with  the  above,  it 
is  inferred  that  they  probably  originate  from  an  OH  molecule,  or 
ion.  S.  B. 

Mutability  of  the  Absorption  Spectra  of  N on-polar  Com¬ 
pounds  and  Halochromism  of  Unsaturated  Ketones.  II. 

G.  Scheibe  [with  G.  Rossler  and  F.  Backenkohler]  (Ber.,  1925, 
58,  [J3],  586 — 601 ;  cf.  A.,  1924,  ii,  712). — The  absorption  curves  of 
acetone  in  hexane,  ethyl  alcohol,  water,  calcium  chloride  solution, 
and  aqueous  ammonia  have  been  determined  together  with  the 
position  of  maximal  absorption  in  mixtures  of  hexane  with  chloro¬ 
form  or  ethyl  alcohol,  ethyl  alcohol  with  carbon  tetrachloride  or 
water,  and  in  calcium  chloride  solution.  An  attempt  is  made  to 
correlate  the  results  thus  obtained  with  the  dipolar  character  of  the 
solvents,  for  which  the  dielectric  constant  is  used  as  a  rough  index, 
Measurements  are  also  recorded  for  ethyl  iodide  in  hexane,  carbon 
tetrachloride,  alcohol,  and  water,  iodoform  in  hexane,  carbon 
tetrachloride,  and  alcohol,  mesityl  oxide  in  hexane,  methyl  alcohol, 
and  calcium  chloride  solution,  and  phorone  in  hexane,  carbon 
tetrachloride,  ether,  chloroform,  ethyl  and  methyl  alcohol,  glacial 
acetic  acid,  water,  and  concentrated  sulphuric  acid.  If  the  position 
of  the  absorption  bands  in  almost  indifferent  media  such  as  hexane 
and  carbon  tetrachloride  be  regarded  as  normal  it  is  found  that  two 
classes  of  bands  may  be  distinguished.  One  class  is  invariably 
displaced  towards  the  ultra-violet  by  strongly  dipolar  solvents  such 
as  alcohol  and  water  (carbonyl,  Cl  chromophore),  whereas  the 
other  class  is  displaced  by  the  same  solvents  towards  the  red 
(ethylene  chromophore).  A  new  possibility  is  thus  opened  of  dis¬ 
entangling  complex  absorption  spectra  and  of  assigning  bands  to 
definite  groups  of  atoms.  H.  W. 

Ultra-violet  Absorption  of  Aqueous  Potassium  Perman¬ 
ganate  Solutions.  E.  Viterbi  ( Gazzetta ,  1925,  55,  127 — 135). 
— The  ultra-violet  absorption  spectrum  of  aqueous  potassium 
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permanganate  solutions  exhibits  two  wide  principal  bands,  one 
between  two  minima  at  4188*5  A.  and  at  about  2707  A.,  respectively, 
and  the  other  starting  from  2707  A.  and  extending  towards  the 
extreme  ultra-violet.  The  first  of  these  bands  possesses  seven  or 
more  striae  analogous  to  the  eight  present  in  the  visible  band ; 
the  order  in  which  these  are  arranged  according  to  their  molecular 
absorption  coefficients  is  the  same  in  the  two  cases,  the  maximum 
coefficients  being  thus  sensibly  equal.  Each  of  these  two  bands, 
as  well  as  that  in  the  extreme  ultra-violet,  shows  in  its  less  refractive 
part  a  band  of  less  absorption  not  belonging  to  the  system  of  striae. 
The  differences  between  the  frequencies  at  the  centres  of  two 
contiguous  ultra-violet  striae  are  sensibly  equal,  not  only  to  one 
another,  but  also  to  that  shown  by  the  visible  striae.  These  results, 
in  conjunction  with  those  obtained  by  Henri  (“  Etudes  de  Photo- 
chimie,”  112  et  seq.,  162  et  seq.)  for  aromatic  compounds,  render  it 
probable  that  the  absorption  spectrum  of  potassium  permanganate 
contains  an  infra-red  band  of  the  frequency  v— about  22*1. 

T.  H.  P. 

Ultra-violet  Absorption  Spectra  of  Organic  Compounds. 

VI.  L.  Marchlewski  and  A.  Moroz  (Bull.  iSoc.  chim.,  1925, 
[iv],  37,  404 — 412). — The  ultra-violet  absorption  spectra  of  isatin 
(in  alcoholic,  aqueous,  and  in  sodium  hydroxide  solution)  and  of 
acetylisatin  (in  alcoholic  solution)  and  their  extinction  coefficients 
are  given  in  tabular  and  in  graphical  form.  Isatin  in  aqueous  and 
alcoholic  solution  has  bands  at,  approximately,  4170,  2940,  and 
2420  A.  (cf.  Hartley  and  Dobbie,  T.,  1899,  75,  640),  whilst  acetyl¬ 
isatin  has  a  completely  different  absorption  spectrum  (similar  to 
that  of  isatin  in  sodium  hydroxide  solution)  with  bands  at  3340 
and  2660  A.  This  is  further  evidence  (cf.  A.,  1900,  i,  100;  1901, 
i,  347 ;  1902,  i,  646)  that  acetylisatin  has  the  structure  of  o-acet- 
amidobenzoylformic  acid.  L.  F.  H. 

Theory  of  Polarised  Fluorescence.  Influence  of  Viscosity. 

F.  Perrin  ( Compt .  rend.,  1925,  180,  581 — 583). — The  degree  of 
polarisation  of  the  fight  emitted  by  fluorescent  solutions  is  small 
unless  the  solvent  has  a  large  viscosity.  This  is  attributed  to  the 
influence  of  the  viscous  solvent  in  retarding  any  rotation  of  the 
molecules  oriented  in  a  certain  position,  during  the  interval  of 
time  between  absorption  and  emission  of  fight.  This  conception 
is  developed  mathematically  on  the  assumption  that  the  active 
agents  in  the  fluorescent  molecules  are  electronic  orbits,  and  the 
degree  of  polarisation  is  shown  to  be  of  the  form  0*25  -n/rj-Gs,  where 
5  is  a  constant.  The  values  calculated  according  to  this  theory  are 
in  good  agreement  with  values  which  have  been  observed  with 
solutions  of  erythrosin  and  rose-bengal  in  various  alcohols. 

G.  M.  B. 

Fluorescence  Spectra.  III.  Aromatic  Amine  Vapours. 

T.  H.  Nunan  and  J.  K.  Marsh  ( J .  Ghem.  Soc.,  1924,  125,  2123 — 
2128). — Whilst  previous  study  of  the  fluorescence  spectra  of  the 
vapours  of  substances  normally  fluorescent  in  solution  (A.,  1924, 
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ii,  219)  has  shown  that  in  many  cases  the  vapour  spectrum  shows  a 
number  of  fine  lines  not  given  in  solution,  the  phenomena  are  only 
exhibited  to  a  limited  degree  in  the  aromatic  amine  class.  Of  the 
toluidines,  p-toluidine  gives  the  most  banded  spectrum.  The 
band  interval  is  42  A.  and  extends  from  3327  to  2966  A.  This  band 
interval  is  practically  the  same  as  that  previously  recorded  for 
p-cresol  (A.,  1924,  ii,  219)  and  p- xylene  (this  vol.,  ii,  12). 

A.  E.  M. 

Glow  of  Phosphorus.  H.  J.  Emeletis  ( Nature ,  1925,  115, 
460 — 461). — The  light  from  glowing  phosphorus  tri oxide  and  from 
phosphine  spontaneously  burning  in  oxygen  gives  the  same  spectrum 
as  that  previously  observed  (Emeleus  and  Downey,  this  vol.,  ii, 
89) ;  the  glow  of  phosphorus  and  of  phosphorus  trioxide  are 
analogous,  but  not  necessarily  identical,  processes.  A.  A.  E. 

Phosphorescence  Properties  of  Rare  Earths  in  Alkaline- 
earth  Phosphors.  II.  R.  Tomaschek  (Ann.  Physik,  1924, 
[iv],  75,  561 — 597 ;  cf.  this  vol.,  ii,  12). — Phosphors  of  the  sulphides 
and  oxides  of  the  alkaline-earth  metals  with  the  rare  earths,  in 
particular  samarium,  have  been  studied  with  reference  to  the 
relative  effects  of  the  different  alkaline -earth  metals  on  the  duration 
and  intensity  of  the  after-glow,  the  intensity,  wave-lengths,  and 
distances  apart  of  the  doublet  lines  of  the  emission  spectra.  The 
relation  of  these  to  the  type  atom  (sulphur  or  oxygen)  has  also  been 
studied.  Erom  the  results  conclusions  are  reached  as  to  the  struc¬ 
ture  of  the  centres  of  phosphorescence  and  the  mechanism  of 
phosphorescence  phenomena.  A  large  complex,  held  together  in 
loose  chemical  combination,  appears  to  be  necessary,  the  centre 
of  the  complex  being  capable  of  taking  up  molecules  of  metallic 
compounds.  Hence  compounds  showing  subsidiary  valencies, 
for  example,  the  alkaline-earth  sulphides  and  oxides,  are  necessary. 
The  type  atom  acts  as  the  bridging  atom  between  the  heavy  metal 
or  rare  earth  atom  of  the  phosphorogen  and  the  alkaline -earth  atom. 
The  differences  in  behaviour  of  the  various  alkaline-earths  are 
intimately  associated  with  the  differences  between  the  heats  of 
formation  of  the  different  sulphides  and  oxides.  The  phosphor¬ 
escence  process  probably  takes  place  as  follows  :  absorption  of  a 
light  quantum  by  the  centre ;  transference  of  energy  to  the  bridging 
atom,  resulting  in  the  removal  of  an  electron  which  then  attaches 
itself  to  the  complex  in  a  new  position  of  equilibrium ;  simul¬ 
taneous  change  of  the  electron  orbits  of  the  heavy  metal  atom 
through  change  of  the  valency  field  of  the  type  atom ;  thermal 
or  optical  disturbance  of  the  new  position  of  equilibrium  of  the 
photo-electric  electron  and  return  of  the  latter  to  its  original 
position  in  the  type  atom,  accompanied  by  a  simultaneous  reversal 
of  the  changes  in  the  electron  orbits  of  the  heavy  metal  atom 
with  the  emission  of  light.  The  change  in  wave-length  of  the 
characteristic  groups,  in  passing  from  one  metal  to  another,  can 
apparently  be  expressed  as  a  function  of  the  heats  of  formation  and 
the  dielectric  constants  of  the  compounds  between  the  two  alkaline - 
earth  metals  and  the  type  atom,  the  heat  of  formation  of  the 
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phosphorogen,  and  certain  factors  depending  on  the  electron  orbits 
and  on  the  structure  of  the  complex.  M.  S.  B. 

Photo-electric  and  Phosphorogenic  Effect.  M.  Curie  (J. 
Chim.  physique.,  1925,  22,  45 — 47). — From  measurements  of  the 
fluorescence,  phosphorescence,  and  photo-electric  effect  of  calcium 
sulphide  preparations  containing  various  amounts  of  bismuth,  it 
is  found  that  whilst  the  photo-electric  effect  is  dependent  on  the 
presence,  although  scarcely  at  all  on  the  concentration,  of  the 
bismuth,  fluorescence  and  phosphorescence  are  dependent  on  the 
bismuth  concentration.  It  is  suggested  that  a  layer  rich  in  bismuth 
on  the  surface  of  the  calcium  sulphide  grains  is  responsible  for  the 
photo-electric  effect,  and  that  the  luminescence  effects  are  derived 
from  the  whole  of  the  grains.  F.  G.  T. 

Electrical  Conductivity  and  Hall  Effect  for  Nickel  Films. 

A.  Riede  (Z.  Physik,  1924,  28,  177 — 215). — Nickel  films  have  been 
prepared  by  cathodic  spluttering  in  hydrogen.  Their  conductivity 
was  found  to  be  proportional  to  their  cross-section  even  for  the 
thinnest  films.  The  Hall  effect  in  such  films  is  proportional  to  the 
field  strength  in  weak  magnetic  fields,  but  approaches  a  limiting 
value  in  intense  fields.  The  sign  of  the  effect  is  negative. 

S.  B. 

Dielectric  Constants  and  Absorption-coefficients  of 
Glycerol.  R.  Bock  (Z.  Physik,  1925,  31,  534 — 543). —The 
dielectric  constants  were  determined  at  temperatures  from  —140° 
to  225° ;  the  method  was  that  of  Drude  using  Lecher  wires,  but 
producing  the  short  wave-length  oscillations  by  means  of  a 
thermionic  valve  and  measuring  the  intensity  by  means  of  a  crystal 
detector  in  circuit  with  a  string  galvanometer.  Waves  of  about 
1  metre  length  were  employed.  There  is  a  sudden  rise  in  the 
dielectric  constant,  beginning  at  — 15°  and  ending  at  60°,  the  value 
rising  from  about  3  to  36 ;  in  this  same  temperature  region,  there  is 
also  a  strong  increase  in  absorption  for  these  waves  with  a  maximum 
at  22°.  Theories  based  on  earlier  experimental  results  are  shown 
to  be  valueless.  E.  B.  L. 

Dielectric  Constant  of  Liquid  Phosgene  [Carbonyl  Chloride]. 

H.  Schlundt  and  A.  F.  0.  Germann  (J.  Physical  Chem.,  1925, 
29,  353 — 355). — The  dielectric  constant  of  liquid  carbonyl  chloride, 
measured  by  the  method  of  Drude  (A.,  1897,  ii,  438),  is4-34=h0,04  at 
22°  and  4-72  at  0°.  This  value  is  based  on  the  constants  given  by 
Drude  for  benzene  and  solutions  of  acetone  in  benzene.  M.  B.  D. 

Alternation  in  Molecular  Volume  of  the  Normal  Mono¬ 
basic  Fatty  Acids.  W.  E.  Garner  and  E.  A.  Ryder  (J.  Chem. 
Soc.,  1925,  127,  720 — 729). — The  molecular  volumes  of  octoic, 
oc-nonoic,  decoic,  a-  and  fi-undecoic,  and  lauric  acids  have  been 
determined.  Whilst  the  values  for  the  liquid  state  at  50°  increase 
linearly  by  16-8  c.c./g.-mol.  for  each  CH2  group  added,  those  for  the 
solid  state  alternate  as  the  series  is  ascended.  Calculations  of  the 
area  of  the  cross-section  of  one  molecule  in  the  crystal  show  that  this 
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value  is  independent  of  the  acid,  acids  so  far  apart  in  the  series  as 
acetic  and  lauric  having  the  same  cross-sectional  area.  The  altern¬ 
ation  in  molecular  volume  is  due  entirely  to  changes  in  the  length 
of  the  chain  as  the  number  of  carbon  atoms  is  increased.  The 
magnitude  of  the  alternation  is  in  agreement  with  views  previously 
advanced  (A.,  1924,  ii,  385)  regarding  the  structures  of  these 
acids  in  the  solid  state.  The  area  of  cross-section  of  the  unit  cell, 
23-8  sq.  A.,  is  very  large  and  indicates  that  the  structure  of  the 
crystal  must  be  very  open.  J.  S.  C. 

Volume  of  the  Water  in  the  Hydrates  of  Calcium  Sulphate. 

W.  Biltz  (Z.  anorg.  Chem.,  1925,  143,  231 — 232). — From  the  deter¬ 
minations  by  Linck  and  Jung  (A.,  1924,  ii,  758)  of  the  densities  of 
calcium  sulphate  and  its  hydrates,  it  is  shown  that  the  gradual 
(zeolithic)  dehydration  of  the  hemihydrate  occurs  without  alter¬ 
ation  of  the  molecular  volume.  The  difference  between  the  mole¬ 
cular  volumes  of  the  dihydrate  and  the  a-anhydrite  is  27-3,  twice 
the  molecular  volume  of  water  at  0°  Abs.  Hydration  in  stages  is 
accompanied  by  increasing  increments  of  molecular  volume,  as  in 
the  ammoniates.  S.  I.  L. 

Molecular  Volume  and  Molecular  Refraction.  R.  Lorenz 
and  W.  Herz  (Z.  anorg .  Chem.,  1925, 142,  80 — 82). — The  expression 
F0=3 M  .  R  (where  V 0  is  the  zero  point  molecular  volume  and  M  .  R 
the  molecular  refractivity)  is  deduced  for  non- associated  sub¬ 
stances.  Application  of  the  formula  shows  that  it  is  approximately 
true,  even  with  associated  substances  such  as  water,  ammonia, 
and  methyl  alcohol.  N.  H.  H. 

Variations  in  the  Rotatory  Power  of  Tartaric  Acid  as  a 
Function  of  pB.  F.  Vles  and  E.  Vellinger  (Cornpt.  rend., 
1925,  180,  742 — 745). — The  rotatory  power  of  tartaric  acid  has 
been  examined  in  its  relation  to  the  pK  value  of  the  aqueous  medium. 
The  curve  representing  rotatory  power  as  a  function  of  pn  rises 
rapidly  between  p H  2  and  5.  Above  pa  5,  the  rotatory  power  is 
practically  independent  of  the  acidity  of  the  solution  until  the 
medium  becomes  quite  alkaline  (pK  13),  when  there  is  a  falling  off 
in  value.  It  is  found  that  the  experimental  numbers  are  in  agree¬ 
ment  with  the  assumption  that,  for  each  ps  value,  the  rotatory 
power  is  the  sum  of  the  effects  due  to  the  two  tartrate  ions  and  the 
undissociated  acid  molecule.  The  question  as  to  the  change  in  the 
space  arrangements  consequent  on  the  removal  of  a  hydrogen  ion 
from  a  molecule  of  tartaric  acid  is  considered.  J.  S.  C. 

Rotatory  Dispersive  Power  of  Organic  Compounds.  XV. 
Borneol,  Camphor,  and  Camphor  quin  one.  Origin  of  Com¬ 
plex  and  Anomalous  Rotatory  Dispersion.  T.  M.  Lowry 
and  J.  0.  Cutter  (J.  Chem.  Soc.,  1925,  127,  604 — 615). — The 
following  equations  represent  satisfactorily  the  rotatory  power 
of  concentrated  solutions  of  camphor  in  benzene  (41  lines,  X  6708 — 
3599),  acetone  (27  lines,  X  6708 — 3941),  and  cyclohexane  (18  lines, 
X  6708 — 4358)  at  20°,  respectively;  [oc]=29-384/(X2— 0-0872) — 
20-138/(X2— 0-05428),  [a]  =  18-022/(X2-0-09363)-7-1324/x2,  and 
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[a] =20007 /(X2— 0-09114)— 9-2255/X2.  The  rotatory  power  of 
bomeol  in  benzene  at  20°  (18  lines,  X  6708 — 4358)  can  be  expressed 
by  the  equation  [a]=9-7866/(X2— 0-07442)— 3-2862/X2,  and  the 
rotatory  power  of  camphorquinone  in  the  same  solvent,  also  at 
20°  (9  lines,  X  6708—5461),  by  [a]=-13-170/(X2-0-022352). 

Although  these  equations  are  in  the  first  instance  empirical,  they 
appear  to  have  a  real  theoretical  significance. 

The  general  theory  of  the  origin  of  anomalous  rotatory  dispersion 
is  discussed  and  a  summary  is  made  of  the  methods  of  superposing 
opposite  partial  rotations.  Evidence  is  put  forward  in  favour  of 
the  view  that  optical  activity  is  not  to  be  regarded  as  a  property 
of  the  total  molecule,  but  rather  that  the  optical  effects  are  localised 
in  certain  of  the  groups  present.  J.  S.  C. 

Action  of  Boric  Acid  on  the  Rotatory  Power  of  Malic  Acid 
and  Malates.  E.  Darmois  (Compt.  rend.,  1925,  180,  921 — 924). 
— The  optical  activities  of  solutions  containing  definite  amounts 
of  malic  and  boric  acids  and  variable  amounts  of  ammonia  or  sodium 
hydroxide  have  been  determined.  The  results  are  interpreted  in 
favour  of  the  assumption  of  the  existence  of  l-  and  d-complexes, 
the  former  being  stable  in  solutions  which  are  distinctly  acid  and 
are  to  be  regarded  as  combinations  of  the  acid  salts  of  malic  acid 
with  boric  acid.  The  ^-complexes  are  considered  to  be  complexes 
of  neutral  malates  with  boric  acid,  the  magnitude  of  the  rotatory 
dispersion  pointing  to  the  fact  that  they  are  considerably  hydrolysed 
in  aqueous  solution.  J.  S.  C. 

Rotatory  Powers  of  Fluoro  Derivatives  of  Benzene  and  its 
Homologues  as  a  Function  of  the  Wave-length.  F,  Rizzi 
(Atti  E.  Accad.  Lincei,  1925,  [vi],  1,  124 — 126)  — The  curves  repre¬ 
senting  the  dependence  of  the  optical  rotation  of  fluorobenzene, 
fluorotoluene,  fluoro-m-s.-,  and  fluoro-ra-as. -xylenes  on  the  wave¬ 
length  exhibit  a  change  in  direction  at  approximately  zero  rotation, 
the  rotation  being  dextro  for  red  and  lsevo  for  violet  light. 

T.  H.  P. 

Effect  of  Reading  Errors  on  the  Rotatory  Dispersion 
Constants.  R.  Rinderknecht  (Helv.  Chim.  Acta,  1925,  8, 
179 — 184). — The  constants  [a]^/[a]c,  Xa,  X2,  were  determined  from 
readings  of  the  rotations  for  the  C-,  D-,  E-,  and  F- lines  of  a 
Schmidt  and  Haensch  polarimeter.  The  quotient  [a]Fj[a]c  was 
found  untrustworthy  in  the  first  decimal  place  for  rotations  under 
3 — 6°  ( C — F)  on  account  of  reading  errors  of  ±0*02  for  a  0-5  dm. 
tube.  In  the  citronellal  group,  the  characteristic  wave-length  Xa 
is  untrustworthy  for  rotations  less  than  5 — 10°  ( C — F )  and  quite 
untrustworthy  for  rotations  less  than  3 — 6°.  The  values  of  the 
constant  X20  are  strongly  affected  by  the  assumed  reading  errors  and 
become  untrustworthy  for  rotations  of  about  10°  in  the  citronellal 
group.  For  maximum  readings  the  second  decimals,  for  minimum 
readings  the  third  decimals,  are  untrustworthy.  A.  C. 

Transparence  of  Varieties  of  Glass  in  the  Infra-red.  F. 

Ll4na  (Compt.  rend.,  1925,  180,  578 — 579). — A  sheet  of  flint  glass 
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15-6  mm.  thick  showing  complete  absorption  at  3-19  jj.  was  found  to 
transmit  74%  of  light  of  wave-length  2-75  G.  M.  B. 

Electrostatic  and  Electrodynamic  Significance  of  Electrons 
in  the  Crystallisation  of  the  Elements  of  the  Fourth  Periodic 
Group.  J.  Beckenkamp  ( Z .  anorg.  Chem.,  1925,  143,  394 — 
404). — A  continuation  of  previous  work  (A.,  1924,  ii,  754),  with 
special  reference  to  carbon.  It  is  considered  that  the  two  inner 
electrons  in  the  atom  of  this  element  may  be  replaced  by  four  half 
electrons  rotating  in  planes  parallel  to  the  faces  of  a  tetrahedron. 
Since  the  positive  charge  on  the  nucleus  is  greater  than  the  total 
negative  charge  of  the  inner  electrons,  there  will  be  outside  these  a 
surface  of  zero  potential,  and  the  points  of  intersection  of  the 
normals  to  the  paths  of  the  valency  electrons  with  this  surface  are 
described  as  epicentres.  Carbon  has  four  epicentres  arranged  at 
the  comers  of  a  tetrahedron,  and  since  the  four  inner  electrons 
are  also  arranged  tetrahedrally,  the  neutral  surface  is  nearly  spherical. 
Such  atoms  may  combine  in  two  ways,  (1)  the  epicentres  of  one 
half  of  the  atoms  ( b )  lie  on  points  opposite  the  epicentres  of  the 
other  half  of  the  atoms  (a) ;  all  the  atoms  are  then  similarly  oriented 
and  the  neutral  surfaces  of  atoms  (a)  contain  8  electrons  whilst  those 
of  atoms  ( b )  contain  4 ;  (2)  the  epicentres  of  atoms  ( b )  are  at  three 
corners  of  an  eicositetrahedron ;  with  respect  to  their  epicentres,  the 
two  sets  of  atoms  are  indirect  mirror  images  and  the  neutral  spheres 
of  atoms  (a)  contain  7  electrons  whilst  those  of  atoms  ( b )  contain  4. 
The  first  form  corresponds  with  diamond  (type  a2)  and  leads  to  four 
groups  of  six-membered  rings  the  axes  of  which  are  parallel  to  the 
normals  of  a  tetrahedron.  The  second  form  (somewhat  distorted) 
corresponds  with  graphite  (p2)  and  the  axial  ratios  thus  calculated 
agree  with  those  found  by  W.  L.  Bragg.  The  form  a2  is  electro¬ 
statically  stable,  but  (32  is  labile,  whereas  the  second  possible  electro¬ 
statically  stable  arrangement  of  the  epicentres,  the  rhombic 
dodecahedron,  is  unknown  among  elements.  There  must  therefore 
be  some  other  controlling  force,  and  this  is  believed  to  be  magnetic. 
The  two  forms  of  carbon  are  the  arrangements  which  are  most 
perfectly  astatic ;  the  eight  valency  electrons  of  the  noble  gases 
and  of  sodium  chloride  are  also  arranged  astatically,  and  the  thirty 
electrons  in  benzene  are  arranged  in  several  astatic  groups.  In 
the  elements  of  the  iron-platinum  group,  the  arrangement  is  not 
perfectly  astatic.  The  rupture  of  an  astatic  group  absorbs  energy 
and  its  formation  releases  it ;  the  tendency  to  form  astatic  groups 
is  therefore  a  consequence  of  the  second  law  of  thermodynamics. 

A  benzene  formula  is  proposed  which  contains  the  same  six- 
membered  ring,  which,  according  to  Bragg,  is  present  in  both 
diamond  and  graphite ;  this  has  the  maximum  possible  symmetry 
and  the  carbon  atoms  are  equivalent.  A.  G. 

Rare  Earths  and  the  Magneton.  B.  Cabrera  ( Compt .  rend., 
1925,  180,  668 — 671). — Measurements  of  the  magnetic  properties 
of  oxides  or  sulphates  of  the  rare-earth  metals  are  described  and 
from  the  values  of  Curie’s  constant  the  following  numbers  n  of 
Weiss  magnetons  are  calculated  for  each  element :  La  0,  Ce  11-89, 
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Pr  17-89,  Nd  18-00,  Sm  7-64  ( ?),  Eu  17-92,  Gd  40-07,  Tb  47-92. 
Dy  52-25,  Ho  52-00,  Er  46-98,  Tu  35-85,  Yb  21-64,  Lu  0.  The 
diamagnetism  of  the  atom  itself  of  samarium  is  probably  appreci¬ 
able,  whilst  in  the  atom  of  gadolinium  there  are  two  magnetic  states 
with  38  and  40  magnetons,  respectively.  The  number  n  of  magnetons 
when  considered  as  a  function  of  the  atomic  numbers  of  the  elements 
falls  on  two  curves,  the  first  from  n— 0  for  La  to  n= 0  for  Eu,  and 
the  second  from  n— 0  for  Sm  to  n=Q  for  Lu,  but  their  superposition 
between  Sm  and  Eu  is  hypothetical.  The  difficulties  of  finding  a 
physical  interpretation  of  these  results  are  discussed.  G.  M.  B. 

Nature  of  Hydrogen  Halides.  A.  Hantzsch  (Ber.,  1925, 
58,  [B],  612 — 641). — On  account  of  the  great  optical  similarity  of 
HI  with  C„H2„  +  XI  and  of  HBr  with  CKH2„+1Br  and  optical  differ¬ 
ence  from  the  much  more  feebly  absorbent  salt  solutions,  the 
hydrogen  halides  are  to  be  regarded  as  homopolar  compounds  and 
therefore  as  the  inorganic,  initial  members  of  the  series  of  alkyl 
derivatives  for  which  n— 0.  This  is  established  also  for  the  trans¬ 
parent  chlorides  by  a  simple  rule  of  boiling  points.  The  quotient 
obtained  by  dividing  the  absolute  boiling  point  of  HC1,  HBr,  HI 
by  6  and  of  the  boiling  points  of  the  corresponding  methyl,  ethyl, 
propyl,  etc.  derivatives  by  8,  9,  10,  etc.,  is  almost  constant.  The 
gap  between  the  hydrogen  and  methyl  derivatives,  “  the  carbon 
increment,”  is  due  to  the  tetrahedral  configuration  of  the  molecule 
which  occurs  here  for  the  first  time  in  the  series.  Accordingly, 
HC1,  HBr,  and  HI  are  not  appreciably  associated ;  this  is  confirmed 
indirectly  by  the  exceptional  relationship  of  dimolar  hydrogen 
fluoride  to  the  alkyl  fluorides  which  follow  the  rule. 

In  aqueous,  alcoholic,  and  ethereal  solution,  HBr  is  optically 
identical  with  solutions  of  potassium  and  ammonium  bromide  in 
contrast  to  nitric  acid,  which  in  alcohol  and  ether  is  optically 
similar  to  its  esters,  and  hence  has  the  pseudo  form,  O^N-OH; 
the  halogen  acid  is  therefore  present  as  the  hydroxonium  bromides, 
Br[H30],  Br[H2OEt],  Br[HOEt2],  hi  these  solvents,  which  function 
as  basic  anhydrides.  On  account  of  its  bistability,  this  could  be 
established  for  hydrogen  iodide  only  in  aqueous  solution,  and  not 
at  all  for  hydrogen  chloride  by  reason  of  its  transparency.  The 
strength  of  HC1,  HBr,  and  HI  has  been  determined  (1)  from  the 
rate  of  inversion  of  sucrose  under  the  influence  of  the  three  acids  in 
highly  concentrated  aqueous  solution,  (2)  by  indicators  in  non- 
aqueous  solution,  and  (3)  by  the  decomposition  of  ethyl  diazoacetate 
in  the  presence  of  these  acids  in  as  many  media  as  possible.  Accord¬ 
ing  to  the  inversion  method,  the  acidity,  which  is  approximately 
equal  in  dilute  solution,  increases  with  increasing  concentration  of 
each  acid  and  for  all  three  acids  in  the  sequence,  HCl<HBr<HI. 
In  non-aqueous  solution,  hydrogen  bromide  is  much  stronger  than 
hydrogen  chloride ;  in  addition,  the  acidity  is  very  greatly  influ¬ 
enced  by  the  nature  of  the  solvent.  This  is  also  established  by  the 
indicator  method  by  determining  the  limit  of  inactivation,  i.e.;  the 
dilution  at  which  the  intensely  coloured  indicator  salt  is  transformed 
by  solvolysis  into  acid  and  the  less  intensely  coloured,  free  indicator . 
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Thus  hydrogen  chloride  is  inactive  towards  p-dimethylaminazo- 
benzene  in  water  at  w=0-0005,  in  ether  at  %=0*02.  A  more 
accurate  modification  of  the  indicator  method  which  depends  on 
comparison  of  colour  shows  that  hydrogen  chloride  becomes  much 
more  rapidly  inactive  with  increasing  dilution  in  ether  than  in  water. 
The  diazoacetate  method  gives  corresponding  but  more  important 
results.  According  to  the  nature  of  acid  and  solvent,  the  decom¬ 
position  takes  place  in  a  different  manner  chemically  and  as  a 
change  of  the  first  or  second  order,  but  invariably  depends 
primarily  on  the  addition  of  acid  and  ester  to  yield  a  diazonium  salt, 
C03Et,CH2*N(:N),X ;  this,  and  not  the  subsequent  decomposition 
of  the  diazonium  salt,  is  the  change  which  is  measured.  The 
“  diazo  constants,”  RNi,  and  the  corresponding  activities,  i?Nj:AT 
(normality)  are  entirely  concordant  with  the  values  obtained  by  the 
other  two  methods.  With  increasing  concentration,  hydrogen 
bromide  decomposes  the  diazo  ester  invariably  much  more  rapidly 
than  hydrogen  chloride.  The  activities  of  the  two  acids  in  non¬ 
ionising  solvents  are  greater  and  more  distinct  from  one  another 
when  the  solvent  is  most  completely  saturated  in  character,  and 
thus  are  at  a  maximum  and  almost  independent  of  dilution  in 
chloroform  and  tetrachloroethane.  In  unsaturated  hydrocarbons 
such  as  toluene,  the  activities  are  less  and  decrease  with  increasing 
dilution  owing  to  formation  of  compounds  of  the  type  HC1(C7H8)„, 
which  are  in  part  already  known  and  become  more  stable  with 
increasing  dilution.  Accordingly,  the  homogeneous  hydrogen 
halides  are  most  active,  hydrogen  bromide  being  more  active  than 
the  chloride.  These  great  differences  are  practically  obliterated  by 
the  levelling  action  of  water  in  consequence  of  the  optically  estab¬ 
lished  additive  formation  of  hydroxonium  compounds,  X[H30]  or 
X[H  .  .  .  (OH2)„].  All  reactions  of  these  strong  acids  in  dilute  aqueous 
solution  do  not  depend  primarily  on  simple  additive  salt  formation 
but  on  distribution  of  the  acid  between  two  basic  anhydrides,  one 
of  which  is  water. 

Hydrogen  chloride  and  bromide  differ  in  their  behaviour  in 
ethereal  solution.  The  latter,  which  is  shown  by  optical  analysis 
to  be  present  as  the  salt,  Br[HOEt2],  retains  almost  the  same  high 
activity  as  in  chloroform  or  tetrachloroethane,  and  this  is  nearly 
independent  of  the  dilution.  The  salt,  therefore,  decomposes  very 
readily  into  its  components  and  appears  almost  as  strongly  acidic 
as  hydrogen  bromide,  in  contrast  with  nitric  acid,  wThich  optically 
resembles  the  esters  in  ethereal  solution  and  is  readily  inactivated 
chemically  by  ether.  The  other  great  difference,  that  hydrogen 
bromide  is  present  in  water  as  hydroxonium  salt  but  is  much  less 
active  in  this  solution  and  moderately  rapidly  attains  a  minimum 
of  acidity  with  increasing  dilution,  is  due  to  the  attachment,  not 
only  of  its  hydrogen  atom  to  the  oxygen  of  the  water,  but  also  of 
the  hydrogen  of  the  latter  to  its  bromine  atom,  and,  further,  to 
the  formation  of  aquo  salts,  [Br(H20)],  [(H20)wH],  which,  in  con- 
seq  uence  of  the  great  heat  of  solution  of  hydrogen  bromide  in  water, 
are  much  more  stable  than  the  salt,  Br[HOEt2],  and  with  increasing 
dilution  become  richer  in  water  and  hence  additionally  stable. 
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Hydrogen  chloride,  on  the  other  hand,  at  moderate  dilution  rapidly 
becomes  inactive  towards  indicators  and  ethyl  diazoacetate  in 
ethereal  solution;  it  appears,  therefore,  to  exist  solely  as  the 
etherate  of  the  pseudo- acid,  C1H  .  .  .  OEt2,  thus  resembling  nitric 
acid.  In  contrast  with  the  levelling  action  of  water,  ether  increases 
the  difference  in  acidity  between  hydrogen  chloride  and  bromide, 
which  in  chloroform  are  approximately  in  the  ratio  1:2,  whereas 
in  ether  the  ratio  becomes  almost  unmeasurable  at  great  dilution. 

Hydrogen  iodide  is  the  strongest  halogen  acid  as  judged  by  its 
ability  to  invert  sucrose  in  aqueous  solution.  Its  character  could 
not  be  observed  directly  in  non-aqueous  solutions  on  account  of 
their  instability.  Indirect  evidence  is  afforded  by  the  observations 
that,  in  alcohol  and  ether,  certain  reactions  which  depend  on  the 
primary  formation  of  oxonium  salts  as  intermediate  products  occur 
most  rapidly  in  the  presence  of  hydrogen  iodide  (corresponding  with 
its  greatest  tendency  towards  salt  formation)  and  most  slowly  in 
the  presence  of  hydrogen  chloride.  The  chief  reactions  are  the 
esterification  of  the  halogen  acids,  EtOH-|-HX  [EtOH2]X 
EtX-l-H20,  and  the  production  of  ether  from  alcohol  in  con¬ 
sequence  of  the  “  catalytic  ”  (actually  salt-forming)  action : 
2[Et,OH2]X  [Et2OH]X-j-[HOH2]X.  The  apparently  catalytic 
ability  of  the  halogen  acids  to  loosen  the  bond  between  alkyl  group 
and  hydroxylic  oxygen  in  alcohols  depends  on  the  production  of 
oxonium  cations  or  pseudo- oxonium  halides,  in  which  the  central 
oxygen  atom  is  combined  directly  with  3  or  4  other  atoms  with 
consequent  weakening  of  the  linking  between  alkyl  and  oxygen. 

The  strengths  of  the  homopolar  hydrogen  halides  increases  in 
the  order  HF<  HCl<HBr<  HI,  which  is  also  the  order  of  activity 
of  their  alkyl  derivatives,  MeF<MeCl<MeBr  <MeI.  This  is  due 
to  the  same  cause  in  each  case.  In  consequence  of  its  great  heat 
of  formation,  hydrogen  fluoride  is  the  most  stable  pse?<do-acid  and 
has  the  smallest  tendency  to  permit  salt  formation,  either  by  the 
replacement  of  hydrogen  by  metal  or  by  additive  production  of 
onium  halides ;  in  methyl  fluoride,  the  halogen  atom  is  most  firmly 
attached  to  the  carbon.  Precisely  the  reverse  is  true  for  hydrogen 
iodide  (with  a  negative  heat  of  formation)  and  its  alkyl  derivatives. 
The  apparent  gap  between  hydrogen  fluoride  and  the  other  halogen 
acids  is  bridged  to  some  extent  by  the  observation  that  whereas 
hydrogen  fluoride,  as  the  weakest  acid,  has  a  much  smaller  tendency 
than  hydrogen  chloride  to  form  hydroxonium  halides  with  water, 
so  also  hydrogen  chloride  only  partly  yields  diethylhydroxonium 
chloride  with  the  weakest  basic  anhydride,  ether,  whereas  the 
corresponding  compound  with  hydrogen  bromide  is  completely 
stable.  H.  W. 

Possible  Structure  of  the  Hydrogen  Halides.  F.  J.  von 

Wisniewski  ( Z .  Physik,  1925,  31,  869 — 876). — A  model  consisting 
of  a  positive  hydrogen  ion  and  a  negative  halogen  ion  rotating  round 
their  common  centre  of  gravity  leads  to  impossible  values  of  the 
ionisation  potential.  If  it  is  assumed  that  the  hydrides  consist  of  a 
positive  halogen  ion  and  a  positive  hydrogen  ion  at  rest  in  the 
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axis  of  the  molecule,  whilst  two  electrons  rotate  at  the  ends  of  a 
diameter  in  an  orbit  with  plane  perpendicular  to  the  axis  (as  in  the 
Bohr-Debye  hydrogen  molecule),  the  calculated  ionisation  potentials 
are  near  the  observed  values,  and  the  calculated  moments  of  inertia 
agree  with  those  indicated  by  the  rotation-vibration  spectra. 

E.  B.  L. 

Internal  Pressures  produced  by  Chemical  Affinity.  T.  W. 

Richards  (J.  Amer.  Chem.  Soc.,  1925,  47,  731—742;  cf.  A.,  1924, 
ii,  723). — Problems  involved  in  attempts  to  calculate  the  enormous 
internal  pressures  determining  the  existence  of  chemical  compounds 
are  considered,  a  more  exhaustive  treatment  being  promised  later. 
Some  tentative  results  are  recorded,  which,  although  not  very 
trustworthy,  show  that  the  chemical  pressures  are  much  greater 
than  the  cohesive  pressures.  The  heat  energy  necessary  for 
evaporation  and  thermal  dissociation  is  probably  of  the  same  order 
as  the  wrork  needed  to  overcome  the  cohesive  and  chemical  pressures, 
respectively.  J.  S.  C. 

Geometry  of  the  Co-ordination  Number.  I.  R.  Stratjbel 
(Z.  anorg.  Chem.,  1925,  142,  133 — 134). — A  theoretical  paper 
directed  towards  the  quantitative  treatment  of  the  maximum  co¬ 
ordination  number,  sought  by  Hiittig.  Values  are  given  for  the 
radius  of  n  equal  spheres  (where  n  =  3  to  12),  representing  co¬ 
ordinated  atoms  or  groups,  packed  round  a  central  sphere,  repre¬ 
senting  the  central  atom,  and  touching  it.  The  percentage  of  the 
surface  of  the  central  sphere  “  covered  ”  by  the  planetary  spheres 
is  also  calculated.  N.  H.  H. 

Geometry  of  the  Co-ordination  Number.  II.  G.  F. 

Huttig  (Z.  anorg.  Chem.,  1925,  142,  135 — 142). — From  the  results 
of  Straubel  (cf.  preceding  abstract),  the  theoretical  relation  between 
maximum  co-ordination  number  and  atomic  volume  has  been 
worked  out.  By  application  of  the  figures  to  the  ordinary  atomic 
volume  curve,  the  elements  fall  into  areas  each  of  which  corresponds 
with  a  particular  maximum  co-ordination  number.  Although  many 
exceptions  may  be  cited,  the  results  on  the  whole  are  in  striking 
agreement  with  the  facts.  N.  H.  H. 

Solid  State  from  the  Electrical  Point  of  View.  Dispersion 
in  the  Hertzian  Region.  J.  Errera  (Bull.  Soc.  chim.  Belg., 
1925,  34,  35 — 38). — The  variation  of  the  specific  inductive  capacity 
with  frequency  at  temperatures  both  in  the  vicinity  of,  and  far 
removed  from,  their  melting  points  has  been  determined  for  ice 
and  other  solids.  At  all  temperatures,  the  specific  inductive  capacity 
increases  with  the  wave-length,  especially  at  the  melting  point, 
although  at  lower  temperatures  the  increase  becomes  very  small, 
and  practically  no  variation  in  the  specific  inductive  capacity  of  ice 
is  found  between  —47°  and  —200°.  A  sudden  change  in  the  value 
occurs  on  solidification,  a  diminution  occurring  with  high  frequencies, 
but  an  increase  with  low  frequencies.  The  author  suggests  that  two 
phenomena  are  concerned  in  electrical  polarisation,  (1)  the  move¬ 
ment,  linear  or  angular,  of  the  atoms,  molecules,  or  ions,  (2)  the 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  363 

movement  of  the  electrons  in  the  interior  of  each  particle,  and  shows 
how  the  relative  importance  of  these  effects  varies  with  the  frequency 
and  the  temperature.  At  low  temperatures,  the  former  is  negligible 
compared  with  the  latter,  and  the  specific  inductive  capacity  is, 
therefore,  almost  independent  of  frequency,  but  the  importance 
of  the  latter  increases  as  the  temperature  rises.  At  high  frequencies, 
the  first  effect  is  practically  eliminated  and  the  specific  inductive 
capacity  approaches  a  limit  wThich  is  independent  of  temperature 
and  thus  from  the  electrical  point  of  view  the  solid  state  begins  at 
a  different  temperature  according  to  the  frequency,  illustrating 
the  continuity  of  state.  J.  W.  B. 

Valency  Problems.  E.  Muller  (Z.  Elektrochem.,  1925,  31, 
143 — 157). — The  author  develops  a  scheme  for  the  graphic  repre¬ 
sentation  of  chemical  compounds  by  an  extension  of  the  theory 
that  atoms  have  a  tendency  to  form  an  outer  shell  having  the 
“  inert  gas  number  ”  of  electrons,  namely,  eight.  The  number  of 
electrons  in  the  outer  shell  is  denoted  by  strokes  attached  to  the 
atomic  symbol  in  a  manner  similar  to  the  representation  of  ordinary 
valency.  To  simplify  the  formulae,  a  thick  stroke  may  be  used  to 
denote  two  electrons  and  a  thin  stroke  one  electron.  Compounds 
may  be  either  “  heteropolar,”  in  which  electrons  are  given  up  by 
one  component  to  “  satisfy  ”  the  outer  shell  of  the  other,  resulting 
in  two  oppositely  charged  ions,  or  may  be  “  homopolar,”  in  which 
the  electrons  are  shared  by  the  components.  Application  of  the 
scheme  serves  to  throw  fight  on  problems  presented  by  the  follow¬ 
ing  :  aliphatic  and  aromatic  double  bonds ;  the  benzene  ring  and 
other  single  ring  systems;  naphthalene  and  other  condensed  ring 
systems ;  conjugated  double  bonds ;  bivalent  carbon ;  quadrivalent 
oxygen ;  vinyl  alcohol ;  nitro  and  pseudo- nitro  compounds ;  chlorine 
dioxide ;  the  oxides  of  nitrogen ;  ammonium  salts ;  triphenyl- 
methyl  ;  the  change  from  propyl  to  isopropyl  alcohol ;  the  formation 
of  alcohol  and  carbon  dioxide  from  sucrose ;  the  hydration  of  ions ; 
polymerisation.  Reference  is  made  to  the  views  of  Knorr  (A.,  1924, 
ii,  34).  N.  H.  H. 

Periodic  Sphere  and  Position  of  the  Rare-earth  Metals. 

J.  N.  Friend  ( Chem .  News,  1925,  130,  196 — 197). — The  elements 
are  arranged  in  the  form  of  a  spiral  coiled  round  the  surface 
of  a  sphere.  The  rare-earth  elements  fie  in  the  equatorial  belt 
and  show  marked  resemblances  to  adjacent  elements.  Many 
regularities  not  hitherto  attainable  are  revealed.  According  to 
this  scheme,  the  missing  element  61  belongs  to  group  V,  and  the 
metals  of  group  VIII  appear  as  a  sub-group  of  group  0. 

F.  G.  T. 

Physical  Structure  of  the  Elements.  C.  G.  Bedreag  ( Compt . 
rend.,  1925, 180,  653 — 655;  cf.  ibid.,  1924, 179,  768). — The  probable 
distributions  of  electrons  in  the  atom  are  described  for  elements  of 
variable  valency  such  as  manganese,  chromium,  iron,  sulphur, 
chlorine,  and  phosphorus.  The  reduction  of  valency  corresponds 
with  the  transfer  of  various  numbers  up  to  eight  of  the  mobile  outer 


ii.  364 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


electrons  to  a  more  permanent  inner  shell.  The  configurations 
proposed  are  supported  by  a  consideration  of  the  magnetic  properties 
for  the  metals  chromium,  manganese,  iron,  and  cobalt,  and  of 
discontinuity  in  absorption  for  sulphur,  phosphorus,  and  chlorine, 
the  frequency  of  such  discontinuity  being  found  to  be  largest  for  the 
element  in  the  state  of  maximum  valency,  as  is  required  by  theory. 

G.  M.  B. 

New  Determination  of  the  Constant  N  of  Avogadro.  L.  M. 

Alexander  {Phil.  Mag.,  1925,  [vi],  49,  663 — 664). — Du  Noiiy’s 
paper  (this  vol.,  ii,  109)  contains  errors.  The  probable  error  is 
iO-009  instead  of  ^0-08.  The  value  N— (6-003  ±0-009)  X  1023  is 
different  from  that  of  Millikan  A =6 -062  x  1023  by  1%  and  not 
0-1%  as  claimed.  Du  Noiiy’s  three  experiments  are  dependent  on 
one  another;  his  “  control  ”  calculations  are  fallacious. 

R.  A.  M. 

Molecular  Diameters.  H.  Sirk  {Phil.  Mag.,  1925,  [vi],  49, 
708 — 711). — A  re-statement  (cf.  this  vol.,  ii,  184)  showing  that 
conclusions  similar  to  Mokroushin’s  (A.,  1924,  ii,  820)  had  been 
reached  independently.  R.  A.  M. 

Heats  of  Combustion  of  Three  Oxides  [a-Propylene  Oxide, 
a-Trimethylethylene  Oxide,  and  y  8-Hexylene  Oxide].  P.  W. 

Zubow  and  W.  Swientoslawski  {Bull.  Soc.  chim.,  1925,  [iv],  37, 
271 — 274). — The  molecular  heats  of  combustion  at  constant  pressure 
of  the  above  three  (liquid)  oxides,  in  the  order  named,  are  450-5, 
748-8,  and  912-6  kg.-cal.,  respectively.  Assuming  Trouton’s  rule 
and  taking  the  specific  heat  of  each  oxide  as  0-55,  the  molecular 
heat  of  fusion  over  the  range  18°  to  the  boiling  point,  t°,  is  given 
by  the  expression :  0-55M{t— 18)+20-7(273+f)  The  heats  of 
combustion  of  the  three  oxides  in  the  gaseous  state  are  then  calculated 
to  be  467-4,  758-7,  and  925-6  kg.-cal.,  respectively.  S.  K.  T. 

Thermochemistry  of  the  a-Oxides.  W.  Swientoslawski 
{Bull.  Soc.  chim.,  1925,  [iv],  37,  274 — 276). — From  results  previously 
recorded  (see  preceding  abstract)  the  heats  of  formation  of  the 
carbon-carbon  and  carbon-oxygen  linkings  in  the  ethylene  oxide 
ring  are  shown  to  differ  from  the  values  obtained  in  saturated  hydro¬ 
carbons  and  carbon  dioxide ;  the  values  also  vary  with  the  number 
of  carbon  atoms  in  the  ring.  They  increase  when  the  hydrogen 
atoms  in  ethylene  oxide  are  replaced  by  methyl  or  ethyl  groups. 

S.  K.  T. 

Molecular  Heat  of  Combustion  of  Successive  Terms  of 
Homologous  Series.  P.  E.  Verkade,  H.  Hartman,  and  J. 
Coops,  jun.  {Proc.  K.  Alcad.  Wetensch.  Amsterdam,  1924,  27,  859 — 
866). — The  heats  of  combustion  of  the  first  twelve  members  of  the 
oxalic  acid  series  have  been  determined.  At  least  two  preparations 
of  each  acid  were  burned,  the  heats  of  combustion  being  based  on 
that  of  benzoic  acid,  6324  cal.  per  g.  The  results  obtained 
agree  well  with  those  of  Stohmann  and  his  collaborators  (A., 
1889,  1097 ;  1893,  ii,  59).  Oxalic  and  malonic  acids  give 
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abnormally  high  values,  whilst  the  other  acids  fall  into  two  thermal 
homologous  series,  the  odd  and  the  even  series,  one  series  being 
shifted  about  1*5  cals,  with  respect  to  the  other.  There  are  indic¬ 
ations  of  a  similar  alternation  of  heat  of  combustion  increments  in 
the  series  of  monoalkyl -substituted  malonic  acids,  and  that  the 
alternation  is  of  about  the  same  order  of  magnitude.  According 
to  Garner  and  Randall  (A.,  1924,  ii,  385),  the  heats  of  crystallisation 
of  the  normal  fatty  acids  also  show  an  alternation  in  the  successive 
terms  of  the  homologous  series.  The  question  is  discussed  as  to 
whether  the  oscillation  of  the  combustion  heat  increments  in  the 
crystalline  normal  saturated  dibasic  acids  is  due,  partly  or  entirely, 
to  a  different  crystal  structure  of  the  even  and  odd  terms.  To 
decide  this,  the  molecular  heats  of  combustion  for  the  crystalline 
acids  should  be  compared  with  those  of  the  supercooled,  liquid 
acids  at  the  same  temperature  (19*5°  in  this  case).  A  scheme  of 
research  to  investigate  a  number  of  problems  in  connexion  with 
this  is  outlined.  L.  L.  B. 

Dissipation  of  Heat  of  Reaction.  M.  Born  and  J.  Franck 
(Ann.  Physik,  1925,  [iv],  76,  225 — 230). — A  theoretical  paper  in 
which  the  removal  of  the  excess  energy  from  a  recently  formed 
molecule  by  collision  (Polanyi,  Z.  Physik,  1920,  1,  337 ;  Herzfeld, 
ibid.,  1922,  8,  132),  or  by  the  emission  of  light  rays  (Lewis,  A.,  1920, 
ii,  100),  is  discussed.  It  is  possible  for  a  molecule  to  contain,  without 
decomposition,  a  greater  amount  of  energy  than  that  required  for 
dissociation.  In  the  formation  of  non-polar  molecules  from  neutral 
atoms  or  molecules  no  radiation  is  possible,  but  when  polar  molecules 
are  obtained  the  removal  of  energy  may  take  place  by  either  method 
depending  on  the  pressure.  M.  S.  B. 

Dissolution  of  Mixed  Crystals  of  (Na,Ag)Cl  and  Tammann’s 
n/8  Mol.  Law.  M.  Le  Blanc  and  A.  Rossler  (Z.  anorg.  Chem., 
1925,  143,  1 — 59). — Rapid  cooling  of  a  fused  mass  of  silver  chloride 
and  sodium  chloride  leads  to  a  more  coarsely  dispersed  solid  than 
freezing  brought  about  slowly  and  with  constant  stirring.  By 
long  tempering  just  below  the  m.  p.,  further  homogeneity  is  obtained. 
A  study  of  the  rate  of  solution  of  the  mixed  crystals  by  means  of 
conductivity  measurements  showed  that  tempering  essentially 
altered  the  attackability  by  saturated  silver  chloride  solution.  In 
the  quenched  untempered  mixture,  the  relative  quantity  of  sodium 
chloride  going  into  solution  rose  continuously  with  increasing 
original  sodium  chloride  content.  The  tempered  solid,  up  to  about 
f  mol.  silver  chloride  content,  gave  up  its  sodium  chloride  more 
rapidly  and  more  completely  than  the  corresponding  untempered 
mixture.  A  strong  retardation  of  the  rate  of  solution  was  observed, 
however,  with  a  silver  chloride  content  of  0-68  mol.  In  the  quenched 
solids,  spontaneous  decomposition  of  larger  particles  occurred  at  a 
sodium  chloride  content  of  0-9  mol.,  whilst  with  tempered  particles 
it  was  observed  at  0-6  mol.  With  more  resistant  mixtures,  the  sodium 
chloride  was  given  up  slowly  even  after  800  hours’  action  of  the 
solvent.  For  crystals  of  the  same  composition,  the  relative  mass 
of  sodium  chloride  given  up  increased  with  decreasing  size  of  the 
vol.  cxxviii.  ii.  14 
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particles.  Therefore  only  large  particles  of  tempered  mass  with 
more  than  0-68  mol.  of  silver  chloride  can  be  regarded  as  practically 
resistant.  A  comparative  study  was  made  for  tempered  and 
untempered  particles  of  the  colouring  effect  on  the  mixed  crystal 
of  hydrogen  sulphide  and  of  sunlight.  An  endeavour  was  made  to 
explain  the  various  results  in  terms  of  dispersoid  chemistry,  and  it 
was  concluded  that  the  nj 8  mol.  law  of  Tammann  is  only  approx¬ 
imately  true,  and  that  sharp  resistance  limits  do  not  exist. 

L.  L.  B. 

X-Ray  Investigation  of  some  Mixed  Crystals  of  the  Systems 
(Na,Ag)Cl  and  K(Cl,Br).  B.  H.  Bkoome  (Z.  anorg.  Chem., 
1925,  143,  60 — 75). — The  possibility  of  distinguishing  disperse 
from  homogeneous  structures  by  means  of  X-ray  analysis  is  dis¬ 
cussed,  and  an  attempt  is  made  to  confirm  Tammann’s  hypothesis 
of  regular  atomic  distribution.  In  the  quenched  masses  of  the 
system  (Na,Ag)Cl,  two  kinds  of  lattice  are  found,  of  which  the 
dimensions  differ  very  little  from  those  of  the  pure  components. 
The  “  tempered  ”  masses  behave  differently.  For  a  mixed  crystal 
of  the  composition  §  mol.  of  sodium  chloride  and  £  mol.  of  silver 
chloride,  the  sodium  chloride  lattice  disappears  after  tempering. 
Such  a  crystal  is  relatively  stable,  whereas  that  containing  mol. 
of  sodium  chloride  and  |  mol.  of  silver  chloride  decomposes  at  the 
ordinary  temperature  into  two  lattices  which  have  the  same  dimen¬ 
sions  as  those  of  the  quenched  preparation.  The  observations 
confirm  the  conception  of  Le  Blanc  and  Bossier  (cf .  preceding  abstract) 
that  a  quenched  mass  is  a  dispersion  of  sodium  chloride  aggregates 
containing  a  little  silver  chloride  in  a  molecular  dispersed  mass  of 
(Na,Ag)Cl  rich  in  silver  chloride.  The  view  that  a  finer  structure  is 
produced  by  tempering  also  receives  confirmation.  From  a  study 
of  the  X-ray  spectra  of  the  systems  (Na,Ag)Cl  and  K(Cl,Br),  it  is 
concluded  that  the  normal  distribution  postulated  by  Tammann 
does  not  exist.  L.  L.  B. 

Extraction  Limit  of  the  NaCl-AgCl  Mixed  Crystal.  G. 

Tammann  ( Z .  anorg.  Chem.,  1925,  143,  76 — 79). — The  work  of  Le 
Blanc  and  Bossier  and  of  Broome  (cf.  preceding  abstracts)  is 
criticised,  and  it  is  pointed  out  that,  according  to  Schmidt  ( Diss ., 
Gottingen,  1917),  the  NaCl-AgCl  mixed  crystal  cannot  be  obtained 
in  a  state  of  sufficient  homogeneity  to  render  it  suitable  for  use  in 
testing  the  n /8  law.  It  is  probable  that,  if  a  completely  homogeneous 
mixed  crystal  were  obtained,  an  influence -boundary  would  be  found 
at  f  mol.  of  silver  chloride.  L.  L.  B. 

X-Ray  Investigation  of  Saturated  Aliphatic  Ketones. 

W.  B.  Saville  and  G.  Sheabeb  ( J .  Chem.  Soc.,  1925,  127,  591 — 
598). — A  continuation  of  the  work  of  Muller  and  Shearer  (ibid., 
1923,  123,  2043,  3152,  3156)  on  X-ray  measurements  of  the  higher 
members  of  the  fatty  acid  series  and  their  esters,  in  which  it  was 
shown  that  the  spacings  obtained  represent  within  narrow  limits  the 
length  of  a  single  molecule  or,  in  certain  circumstances,  of  two 
molecules  end  to  end.  Sixteen  ketones  have  been  investigated,  the 
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number  of  carbon  atoms  varying  from  13  to  35.  The  substances 
fall  into  two  sets,  in  each  of  which  the  spacing  is  a  linear  function  of 
the  number  of  carbon  atoms,  the  increase  per  carbon  atom  being 
greater  for  the  methyl  ketones  than  for  the  others.  Confirmation 
of  the  view  that  the  presence  of  the  active  group,  _CO*CH3,  pro¬ 
duces  a  tendency  for  the  molecules  to  arrange  themselves  end  to  end 
in  pairs  is  obtained  from  the  fact  that  if  the  spacings  of  the  methyl 
ketones  be  halved,  the  resulting  values  fall  on  the  same  straight 
line  as  for  the  remainder,  in  which  the  increase  per  CH2  group  is 
1*30  A.  Although  the  position  of  the  CO  group  has  no  effect  on 
the  length  of  the  molecule,  which  appears  to  be  a  function  of  the 
total  number  of  carbon  atoms  alone,  it  has  a  marked  influence  on 
the  intensity  distribution.  This  peculiar  property  may  be  used 
to  locate  within  reasonably  narrow  limits  the  position  of  carbonyl 
groups  in  ketones  from  considerations  of  intensity  distribution. 
The  suggestion  that  these  substances  are  not  truly  crystalline,  but 
rather  in  an  intermediate  condition  between  the  liquid  and  solid 
states,  is  considered  to  be  untenable.  J.  S.  C. 

Further  X-Ray  Measurements  on  Long-chain  Compounds 
(n-Hydrocarbons).  A.  Muller  and  W.  B.  Saville  (,/.  Chem. 
Soc.,  1925,  127,  599 — 603;  cf.  preceding  abstract). — Ten  normal 
hydrocarbons,  the  number  of  carbon  atoms  ranging  from  17  to  35, 
have  been  investigated  by  the  A -ray  method.  Two  characteristic 
spacings  are  common  to  all  the  substances,  one  relatively  large 
spacing  which  is  a  linear  function  of  the  number  of  carbon  atoms 
and  another  set  which  is  almost  independent  of  this.  The  increase 
per  carbon  atom  of  the  long  spacing,  1*3  A.,  is  considerably  larger 
than  the  value  predicted  from  considerations  of  the  theory  of  Muller 
and  Shearer  (T.,  1923,  123,  3158).  Octadecane  and  eicosane  have 
been  shown  to  exist  in  two  crystalline  modifications.  J.  S.  C. 

X-Ray  Researches  on  the  Dehydration  Products  of  Gypsum. 

H.  Jung  ( Z .  anorg.  Chem.,  1925,  142,  73 — 79). — Hydrated  and 
anhydrous  forms  of  calcium  sulphate,  both  natural  and  artificial, 
have  been  examined  by  the  A -ray  method  of  Debye  and  Scherrer. 
All  give  results  corresponding  with  CaS04;2H20,  CaS04,0*5H20,  or 
CaS04.  The  gradual  loss  of  water  by  the  hemihydrate  when  heated 
up  to  200°,  does  not  alter  the  lattice  structure;  only  at  higher 
temperatures  is  the  anhydrite  structure  formed.  N.  H.  H. 

Variation  with  Temperature  of  the  Intensity  of  Reflexion 
of  X-Rays  from  Quartz  and  its  Bearing  on  the  Crystal 
Structure.  R.  E.  Gibbs  ( Proc .  Roy.  iSoc,,  1925,  A,  107,  561 — 
570). — Intensity  of  reflexion  was  measured  at  various  temperatures 
up  to  800°,  also  on  cooling  both  rapidly  and  slowly.  The  results 
are  in  agreement  with  a  transition  point  at  about  575°.  The  oxygen 
atoms  cannot  lie  in  the  same  basal  planes  as  the  silicon,  but  in  a 
plane  between  at  a  distance  from  them,  d=0*63  A.  E.  B.  L. 

Effect  of  a  Surrounding  Box  on  the  Spectrum  of  Scattered 
X-Rays.  A.  H.  Compton  and  J.  A.  Bearden  (Proc.  Nat.  Acad. 
Sci.,  1925,  11,  117 — 119). — In  a  recent  paper  by  Allison,  Clark,  and 
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Duane  (ibid.,  1924,  10,  379),  it  appeared  that  the  spectrum  of  the 
scattered  X-rays  altered  considerably  when  the  tube  and  the 
radiator  were  surrounded  by  a  wooden  box.  It  was  suggested  that 
the  modified  lines  were  due  to  tertiary  radiation  from  the  carbon 
of  the  wood.  The  present  authors  find  no  measurable  box  effect.” 
Woo,  collaborating,  examined  the  X-rays  from  a  molybdenum 
target  after  scattering  from  magnesium,  aluminium,  silicon,  and 
sulphur;  the  normal  and  modified  lines  appeared  whether  the 
wooden  box  was  lead-lined  or  not. 

A  second  experiment  was  made  using  sulphur  as  radiator,  with  no 
box,  and  a  modified  Seeman  spectrograph.  The  photograph  shows 
the  Xa-  and  Xp-lines  distinctly,  with  a  more  diffuse  modified  a-line 
and  indications  of  a  modified  (5-line.  Compton’s  formula  requires 
a  wave-length  change  for  the  a-line  of  0-036 ±0-001  A. ;  measurement 
gives  the  value  0-037  A.  There  is  thus  no  evidence  in  this  work 
for  the  Duane  effect.  It.  A.  M. 

Compton  Effect  and  Tertiary  X-Radiation.  Y.  H.  Woo 

( Proc .  Nat.  Acad.  Sci.,  1925, 11,  123 — 125 ;  cf.  preceding  abstract). — 
Clark,  Duane,  and  Stifler  (A.,  1924,  ii,  368)  have  measured  the  wave¬ 
lengths  of  molybdenum  Xa-rays  scattered  from  ice,  rock-salt, 
aluminium,  and  sulphur  and  find  tertiary  radiation  (Duane  effect) 
to  be  present.  The  author  has  now  used  rock-salt,  magnesium, 
aluminium,  silicon,  and  sulphur  as  secondary  radiators.  In  all 
five  cases  the  Xa-line  appears  unmodified  together  with  a  modified 
fine  the  peak  of  which  occurs  at  the  position  predicted  by  Compton’s 
formula.  The  “  tertiary  ”  peak  was  not  observed  in  any  experiment, 
nor  was  any  box  effect  recognised.  R.  A.  M. 

Compton  and  Duane  Effects.  G.  E.  M.  Jatjncey  ( Nature , 
1925,  115,  456—457). 

Quantum  Theory  of  the  Unmodified  Spectrum  Line  in  the 
Compton  Effect.  G.  E.  M.  Jatjncey  ( Physical  Rev.,  1925,  [ii], 
25,  314 — 321). — If  certain  assumptions  are  accepted,  there  must  be 
certain  positions  of  the  electron  in  its  orbit  from  which  the  electron 
cannot  be  ejected  by  the  primary  quantum.  The  mass  of  the  whole 
atom  is  then  added  to  that  of  the  electron,  and  the  change  in  wave¬ 
length  given  by  Compton’s  equation,  X^— X0=7i(l  — coscj!>)/mc, 
where  </>  is  the  angle  of  scattering,  is  negligible.  Application  of  the 
theory  to  molybdenum  Xa-rays  scattered  by  the  X  electrons  of 
carbon  yields  results  in  accord  with  known  experimental  data. 

A.  A.  E. 

Crystal  Structures  of  Haematite  and  Corundum.  L. 

Pauling  and  S.  B.  Hendricks  ( J .  Amer.  Chem.  Soc.,  1925,  47,  781 — 
790). — A  thorough  X-ray  study  of  crystals  of  haematite  and  corundum 
has  been  made,  utilising  the  results  of  the  theory  of  space  groups  in 
the  interpretation  of  data  from  Laue  and  spectral  photographs. 
The  arrangement  of  atoms  in  the  units  of  structure  is  such  that 
each  metal  atom  is  surrounded  by  six  atoms  of  oxygen  which  are 
not  at  the  comers  of  a  regular  octahedron,  three  of  these  atoms  being 
a  few  per  cent,  nearer  the  metal  than  the  others.  This  indicates 
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that  the  location  of  electrons  in  the  outer  shells  of  an  ion  causes  it 
to  have  different  effective  radii  in  different  directions.  The  differ¬ 
ences  between  the  two  oxygen-metal  distances  for  haematite  and 
corundum  are  in  agreement  with  the  conception  that  an  iron  ion 
with  23  electrons,  with  a  volume  only  slightly  larger  than  the  10- 
electron  aluminium  ion,  would  approximate  much  more  closely  to 
a  sphere  than  would  the  aluminium  ion.  Each  oxygen  atom  is  sur¬ 
rounded  by  four  metal  atoms,  two  of  which  are  nearer  than  the  other 
two.  The  structures  determined  show  that  crystals  of  haematite 
and  corundum  consist  of  a  compact  arrangement  of  approximately 
spherical  ions  of  oxygen  and  of  iron  or  aluminium  held  together  by 
inter-ionic  forces  of  an  electrostatic  nature.  The  inter-ionic  distances 
for  haematite  are  :  smallest  oxygen-oxygen  distance  2-545 ±0-060, 
metal-oxygen  distances  2-060+0-035  and  T985+0-025  A.; 
the  corresponding  numbers  for  corundum  are  2-495+0-025, 
1-990+0-020,  and  1-845+0-015  A.  J.  S.  C. 

Crystal  Structure  of  Tellurium  and  Selenium  and  of 
Strontium  and  Barium  Selenides.  M.  K.  Slattery  (Physical 
Rev.,  1925,  [ii],  25,  333 — 337). — In  addition  to  results  already 
abstracted  (A.,  1924,  ii,  849,  859),  the  following  calculated  densities 
are  given  :  selenium,  4-84 ;  tellurium,  6-25 ;  strontium  selenide, 
4-53.  A.  A.  E. 

Electrolysis  of  Crystals.  P.  Lukirsky,  S.  Sctjkarev,  and 
O.  Trapesnikov  (Z.  Physik,  1925,  31,  524 — 533). — Crystals  of 
rock-salt  were  clamped  between  metal  electrodes  at  temperatures 
from  300°  to  600°  and  submitted  to  potential  differences  from  300 
to  3000  volts,  whereby  currents  approaching  1  ma.  become  possible. 
The  passage  of  current  is  permitted  by  motion  of  the  crystal  lattice, 
but  essentially  by  the  sodium,  not  the  chlorine  ion.  Sodium  is 
liberated  at  the  cathode  and  chlorine  at  the  anode  and  in  con¬ 
formity  with  Faraday’s  law.  Fern-like  structures  are  produced  in 
the  crystal  at  the  electrodes,  in  some  cases  coloration,  and  the 
crystal  structure  breaks  down  in  numerous  centres  inside  the  crystal. 

E.  B.  L. 

Magnetic  Properties  of  Iron  Crystals.  W.  L.  Webster 
(Proc.  Roy.  Soc.,  1925,  A,  107,  496 — 509). — Thin  discs  were  cut 
from  crystals  of  iron  and  the  component  of  the  magnetisation  was 
measured  parallel  and  perpendicular  to  the  applied  field.  The 
results  may  be  explained  by  the  theory  of  Weiss,  the  deviation  in 
the  direction  of  magnetisation  being  ascribed  to  a  “  molecular 
field  ”  due  to  the  mutual  action  of  the  molecules  of  the  crystal.  The 
magnitude  of  this  field  was  found  to  be  620  and  479  gauss,  respec¬ 
tively,  for  two  crystals;  impurities  affect  the  value  considerably. 
The  molecular  field  is  considered  not  to  be  due  to  magnetic  forces. 

E.  B.  L. 

Relationship  between  Atomic  Numbers  and  the  Properties 
of  Ions  in  the  Crystal  Lattice.  A.  F.  Scott  ( J .  Physical  Ghent., 
1925,  29,  304 — 318). — The  relation  d0~a  log  (Zc— Za)+6,  where  d0 
is  the  shortest  distance  between  ions,  Zc—Za  represents  the  absolute 
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value  of  the  difference  of  the  atomic  numbers  of  the  cation  and  anion, 
and  a  and  6  are  constants,  gives  in  a  number  of  cases  a  linear  relation¬ 
ship  between  lattice  distance  and  a  function  of  the  atomic  numbers. 
For  elements,  the  equation  becomes  dQ=a\og  (Z-\-e)-\- b,  where  dn 
is  equal  to  one-half  of  the  distance  of  nearest  approach  of  ions,  Z 
is  the  atomic  number  of  the  element,  and  e  represents  the  number 
of  valency  electrons  or  the  maximum  valency  of  the  element. 

M.  B.  D. 

Crystal  Deformation  and  Hardening.  M.  Polanyi  (Z. 
Metallic.,  1925,  17,  94 — 95). — It  is  shown  that  the  assumption  that 
a  thin  layer  of  crystal  dust  is  formed  along  the  slip  boundaries  of 
metals  as  the  result  of  cold  work,  whilst  the  remaining  crystal  grains 
are  distorted  but  not  broken,  will  account  for  the  phenomena  of 
hardening  by  cold  work  and  recrystallisation  on  annealing,  as  well 
as  for  those  exhibited  by  X-ray  examination  of  the  wTorked  metal. 
[Cf.  B.,  1925,  322.]  A.  R.  P. 

Hardening  of  Metals.  G.  Sachs  (Z.  Metallic.,  1925,  17,  85 — 
93). — From  an  extensive  review  of  the  results  of  previous  investi¬ 
gators  together  with  his  own  results  the  author  concludes  that  the 
hardening  of  metals  by  cold  work  is  due  to  distortion  of  the  lattices, 
bending  of  the  slip  planes,  or  the  development  of  internal  stress 
varying  in  intensity  from  place  to  place ;  on  annealing,  the  internal 
stress  is  relieved  by  the  re-forming  of  the  lattices.  Hardening  by 
alloying  to  form  a  solid  solution  is  due  to  bending  of  the  slip  planes  by 
the  entrance  of  the  solute  atoms  into  the  space  lattices  of  the  solvent 
and  consequent  distortion  of  the  lattices;  the  hardening  effect 
increases  with  an  increase  in  the  difference  in  size  between  the 
atoms  of  the  solute  and  the  solvent  and  with  the  number  of  the 
solute  atoms.  Hardening  by  heat  treatment  depends  on  the  setting 
up  of  internal  stress  or  internal  deformation  of  the  crystallites 
caused  by  volume  changes  due  to  the  decomposition  of  solid  solutions. 
The  hardness  of  heterogeneous  mixtures  may  be  explained  by 
considerations  based  on  the  size,  shape,  and  distribution  of  the 
particles  of  the  constituents,  whilst  that  produced  in  eutectic  mixtures 
by  quenching  from  the  liquid  state  is  due  to  cold  deformation  of  the 
crystallites  or  to  a  state  of  internal  stress  set  up  by  the  sudden 
cooling.  The  influence  of  decreasing  grain  size  on  the  hardness  of 
metals  may  be  explained  by  the  production  of  a  very  uneven  state 
of  internal  stress  due  to  deformation.  [Cf.  B.,  1925,  322.] 

A.  R.  P. 

Tensile  Strength  of  Zinc  and  Cold  Working.  G.  Masing 
and  M.  P6lanyi  (Z.  Physik,  1924,  28,  169 — 176). — The  tensile 
strength  of  freshly- rolled  zinc  at  85°  Abs.  is  45  kg. /mm.2,  and  is 
much  increased  by  cold  rolling.  The  tensile  strength  is  greater 
for  samples  composed  of  fine  grains  than  for  those  of  coarse  grains, 
and  is  smaller  for  single  crystals.  S.  B. 

Strength  and  Elastic  Limits  of  Rock-salt.  A.  Joffe  and 
M  Lewitsky  (Z.  Physilc,  1925,  31,  576 — 583). — The  breaking 
strain  of  rock-salt  crystals  of  different  area  of  cross-section  was 
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found  to  be  independent  of  the  area ;  the  presence  of  moisture 
may  account  for  the  different  results  of  other  workers.  One  piece 
of  crystal  which,  when  dry,  broke  under  a  load  of  450  g./mm.2 
remained  unbroken  under  a  stress  of  4000  g./mm.2  when  in  water. 
The  elastic  limit  for  compression  and  extension  is  not  affected  by 
water  and  is  about  920  g./mm.2  at  the  ordinary  temperature.  For 
bending,  the  transition  temperature  from  brittle  to  plastic  is  about 
the  ordinary  temperature.  E.  B.  L. 

Strength  and  Elastic  Limits  of  Natural  Rock-salt.  W. 

Ewald  and  M.  Polanyi  (Z.  PhysiJc,  1925,  31,  746 — 749;  cf. 
preceding  abstract).- — The  authors  claim  that  the  increased  strength 
of  rock-salt  crystals  in  water  is  due  to  the  action  of  the  water  while 
the  crystal  is  under  stress  and  not  merely  to  any  change  in  the  surface 
caused  by  solution ;  there  is  an  internal  change  in  the  crystal,  and  the 
resistance  to  plastic  change  of  shape  is  diminished.  E.  B.  L. 

Magnetochemistry  of  Polymerides.  P.  Pascal  ( Compt . 
rend.,  1925,  180,  664—666;  cf.  A.,  1924,  ii,  39,  171,  605,  856).— 
Values  for  the  molecular  susceptibility  are  recorded  for  ten  distinct 
phosphates  of  various  degrees  of  complexity,  and  from  these  figures, 
assuming  a  constant  atomic  susceptibility  for  the  metal,  the  value 
contributed  by  the  radical  P03  is  calculated  for  each  compound,  as 
follows :  sodium  monometaphosphate,  333 ;  Maddr ell’s  sodium 
salt,  325 ;  sodium  trimetaphosphate,  315 ;  sodium  tetrameta- 
phosphate,  298 ;  Graham’s  hexametaphosphate,  289 ;  ethyl  hexa- 
metaphosphate,  277  ;  the  three  colloidal  salts  of  Kurrol,  266,  268,  and 
268,  and  the  non-colloidal  salt,  254  x  Iff  7  C.G.S.  units.  From  the 
known  complexity  of  the  mono-,  tri-,  tetra-,  and  hexa -metaphosphates 
and  the  regularity  of  the  above  figures,  the  conclusion  is  reached  that 
Maddrell’s  salt  is  a  dimetaphosphate,  that  Kurrol’s  colloidal  salts 
are  three  forms  of  an  octometaphosphate,  and  that  the  non-colloidal 
salt  is  probably  a  decametaphosphate.  The  change  in  diamagnetism 
with  increased  complexity  is  in  the  same  direction  and  of  the  same 
order  of  magnitude  as  that  caused  by  double  bonds  in  organic 
compounds.  G.  M.  B. 

Magnetic  Quality  of  Pure  Nickel.  A.  M.  Malcolm  ( Proc . 
Roy.  Soc.  Edin.,  1924,  44,  206 — 208). — Pure  nickel  has  no  retentivity 
and  the  susceptibility  and  permeability  are  constant.  In  a  field  of 
9-18  gauss  the  susceptibility  is  4-17  and  the  permeability  53-53  with 
a  horizontal  rod.  In  the  same  field  and  with  the  rod  vertical,  the 
values  are  4-20  and  53-77,  respectively.  In  these  weak  fields,  the 
magnetic  qualities  are  independent  of  stresses  in  the  metal. 

A.  E.  M. 

Photomagnetic  Properties  of  the  Silver  Halides.  A. 

Garrison  (J.  Amer.  Chem.  Soc.,  1925,  47,  622 — 625). — The  magnetic 
permeabilities  of  the  silver  halides  are  increased  by  the  visible 
radiation,  the  chloride  becoming  less  diamagnetic  and  the  bromide 
and  iodide  more  paramagnetic  on  illumination.  Rise  in  temperature 
brings  about  a  similar  increase  in  permeability,  the  change  being, 
however,  comparatively  slow.  It  is  pointed  out  that  an  increase 
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in  magnetic  permeability  will  be  accompanied  by  a  parallel  increase 
in  electrical  polarity.  This  view  is  supported  by  the  fact  that 
illumination  increases  the  solubility  and  electrical  conductivity  of 
these  halides.  J.  S.  C. 

Magnetic  Properties  of  the  50%  Iron-Nickel  Alloy.  T.  I). 

Yensen  (J.  Franklin  Inst.,  1925,  199,  333 — 342). — The  magnetic 
and  electrical  properties  of  the  50%  alloy  determined  by  the  author 
(Trans.  Amer.  Inst.  Elec.  Eng.,  1920,  38,  791)  are  compared  with 
those  of  the  78%  Ni-Fe  alloy  (Arnold  and  TCI  men,  J.  Franklin  Inst., 
1923,  195,  621),  of  pure  iron,  and  of  a  4%  Si-Fe  alloy.  The  50% 
alloy  has  a  much  lower  hysteresis  loss  and  a  higher  permeability 
and  resistance  than  pure  iron,  but,  to  preserve  these  properties,  must 
be  annealed  in  a  reducing  atmosphere.  [Cf.  B.,  1925,  320.] 

F.  G.  T. 

Transformation  of  Nickel  in  the  Neighbourhood  of  the 
Curie  Point.  W.  Del  Regno  ( Atti  R.  Accad.  Lincei,  1925, 
[vi],  1,  179 — 181). — The  transformation  of  ferromagnetic  a-nickel 
into  the  paramagnetic  ^-variety,  with  its  accompanying  changes  in 
other  physical  properties,  seems  not  to  take  place  at  any  one  definite 
temperature,  but  to  occupy  a  range  of  temperature  extending  over 
about  100°,  namely,  300— 400°.  Certain  properties  of  the  metal 
show  a  variation  as  soon  as  the  smallest  portion  of  the  metal  has 
undergone  the  change,  whereas  others  require  an  appreciable 
proportion  of  the  whole  mass  to  undergo  the  transformation  before 
they  exhibit  any  peculiarity.  T.  H.  P. 

Effect  of  some  Inorganic  Salts  on  the  Polarisation  of  Raw 
Sugar  Solutions.  R.  J.  Brown  ( Ind .  Eng.  Chem.,  1925,  17, 
39 — 40). — The  following  values  for  K  in  the  formula  of  Jackson  and 
Gillis  (cf.  A.,  1921,  ii,  67)  for  the  calculation  of  the  effect  of  a  salt 
on  the  polarisation  of  a  solution  of  sucrose  are  given  :  sodium 
chloride,  0-00246;  potassium  sulphate,  0-00199;  sodium  sulphate, 
0-00205,  and  disodium  phosphate,  0-00305.  For  solutions  of  raw 
sugar,  containing  10 — 15%  of  sucrose  and  about  5%  of  ash,  the 
decrease  in  the  polarisation  caused  by  sodium  chloride,  for  example, 
would  be  less  than  0-01%,  and  is  therefore  negligible.  J.  P.  0. 

Significance  of  Cold  Working  in  the  Light  of  Electrical 
Measurements.  II.  W.  Geiss  and  J.  A.  M.  van  Liempt  ( Z . 
anorg.  Chem.,  1925,  143,  259 — 267). — The  specific  resistance  of 
tungsten  is  increased  to  160%  and  the  temperature  coefficient 
reduced  to  60%  of  the  original  value  by  drawing  to  fine  filaments 
at  the  ordinary  temperature.  The  law  of  Matthiesen,  that  for 
mixed  crystals  the  product  of  the  specific  resistance  and  the  temper¬ 
ature  coefficient  remains  constant,  is  found  to  apply  to  a  pure 
metal  after  working  in  the  cold.  The  change  in  conductivity  is  not 
due  to  lattice  modification,  nor  to  change  in  orientation  of  atomic 
axes ;  it  is  connected,  as  is  also  the  change  in  mechanical  properties, 
with  the  inter-crystalline  relations.  By  cold  working,  as  also  by 
taking  up  a  mixed-crystal  component,  the  energy  content  of  a 
metal  is  increased;  calculation  from  the  electrical  measurements 
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indicates  an  increase  of  775  cals,  per  g.-atom  of  tungsten  after  cold¬ 
working.  S.  I.  L. 

Measurement  of  the  Ratio  of  the  Specific  Heats,  using 
Small  Volumes  of  Gas.  Ratios  of  the  Specific  Heats  of 
Air  and  of  Hydrogen  at  Atmospheric  Pressure  and  at  Tem¬ 
peratures  between  20°  and  —183°.  J.  H.  Brinkworth  ( Proc . 
Roy.  Soc.,  1925,  A,  107,  510 — 543). — The  general  method  was  the 
same  as  that  of  Clement  and  Desormes,  except  that  the  temperatures 
before  and  after  expansion  of  the  gas  were  measured  by  means  of  a 
compensated  thermometer  of  platinum  wire.  For  air,  the  values 
of  y  at  17°  and  —118°  were  1-4032  and  1-4154;  for  hydrogen  at 
17°,  — 118°,  and  — 183°,  the  values  were  1-4070,  1-4800,  1-6054.  The 
variations  of  molecular  heat  with  temperature  were  discussed ;  for 
hydrogen  the  experimental  values  are  in  better  agreement  with 
Callendar’s  formula  than  with  the  formulae  of  Planck  and  Einstein. 

E.  B.  L. 

Velocity  of  Sound  and  Ratio  of  Specific  Heats  of  Organic 
Liquids.  W.  Btjsse  (Ann.  Physik,  1924,  [iv],  75,  657 — 664). — 
By  modifying  Doersing’s  method  (A.,  1908,  ii,  153)  of  determining 
the  velocity  of  sound  in  liquid  in  a  Kundt’s  tube,  measurements  of 
the  ratio  of  specific  heats  at  constant  pressure  and  constant  volume 
have  been  made  in  a  number  of  organic  liquids,  using  aluminium 
or  magnesium  powder.  The  values  obtained  are  in  good  agreement 
with  those  calculated  thermodynamically.  For  compounds  of  the 
same  homologous  series,  the  ratio  diminishes  with  increasing 
molecular  weight  if  the  phase  remains  the  same,  but  increases  in 
passing  from  a  gaseous  to  a  liquid  member.  Substitution  of  hydro¬ 
gen  in  the  alkyl  or  aryl  group,  especially  by  ~N02,  -NH2,  or  ~OH, 
appears  to  cause  a  decrease  in  the  ratio.  M.  S.  B. 

Specific  Heats  of  Carbon  Monoxide  and  Hydrocyanic  Acid 
Vapour.  J.  R.  Partington  and  M.  F.  Carroll  (Phil.  Mag., 
1925,  [vi],  49,  665 — 680). — Values  of  Cp/Cv  ranging  from  1-385  to 
1-425  for  carbon  monoxide  are  recorded  in  the  literature.  Usher- 
wood’s  results  (T.,  1922,  121,  1604)  for  the  specific  heat  of  hydro¬ 
gen  cyanide  are  approximate  only.  The  experimental  methods  used 
by  the  authors  have  been  described  earlier  (A.,  1923,  ii,  214).  Pure 
hydrogen  cyanide  was  prepared  by  the  action  of  hydrogen  sulphide 
on  mercuric  cyanide,  pure  carbon  monoxide  by  the  action  of  cold 
concentrated  sulphuric  acid  on  sodium  formate.  The  following 
results  were  obtained  : — 


P  y  -- 

Gas.  t.  (mm.  Hg).  Cp/Cv.  Cp.  Cv. 

Carbon  monoxide  .  10-3°  760  1-404  6-94  cal.  4-94  cal. 

Hydrogen  cyanide  .  20-8  422  1-282  9-69  ,,  7-56 

„  „  .  17-35  505  1-268  10-22  „  8-08  ,. 


The  values  for  carbon  monoxide  confirm  those  obtained  by  re¬ 
calculating  the  more  trustworthy  earlier  data.  Cp—Cv  is  given  as 
1-998  cals.  The  values  of  Cp  and  Cv  and  hence  CpjCv  for  nitrogen 
and  carbon  monoxide  agree  closely.  This  might  seem  important, 
since  the  two  gases  have  the  same  molecular  weight  and  the  same 
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number  of  electrons  in  the  outer  shell  of  the  molecule  according  to 
the  Lewis-Langmuir  theory.  Unpublished  work  on  carbon  dioxide 
and  nitrous  oxide  shows  that  this  agreement  is  fortuitous. 

As  the  critical  constants  for  hydrogen  cyanide  are  not  known, 
approximate  values  have  been  calculated  by  Walden’s  methods. 
The  value  of  Cp/Cv  given  must  therefore  be  regarded  as  provisional. 
Complicated  factors  make  alternative  interpretations  possible,  and 
it  is  concluded  that  since  association  almost  certainly  occurs  in  the 
gaseous  state,  specific  heat  data  do  not  necessarily  afford  evidence 
of  tautomerism  in  hydrocyanic  acid.  The  applicability  of  Berthe- 
lot’s  equation  of  state  to  associated  vapours  is  discussed,  and  thence 
it  seems  probable  that  association  accounts  for  the  results  of  Usher- 
wood  as  well  as  for  those  of  the  authors.  R.  A.  M. 

Metastability  of  Elements  and  Compounds  as  a  Result 
of  Enantiotropy  and  Monotropy.  E.  Cohen  and  A.  L.  T. 

Moesveld  ( Z .  physiJcal.  Chem.,  1925,  115,  151 — 159;  cf.  Cohen  and 
others,  A.,  1924,  ii,  382,  449,  603;  this  vol.,  ii,  23). — Examination 
of  the  methods  by  which  the  specific  heats  of  the  tin  allotropes  have 
been  determined  shows  that  the  values  obtained  may  be  those  of 
metastable  mixtures  of  unknown  composition.  L.  F.  G. 

Ratio  Melting  Point  :  Critical  Temperature.  J.  J.  van 

Laar  and  R.  Lorenz  ( Z .  anorg.  Chem.,  1925,  142,  189 — 192). — The 
equation  TKjTE=2jy  .  aKjaE-\-yl(\-\-y)  is  deduced.  TK  and  TE  are 
the  critical  and  melting  points,  aK  and  aE  the  values  for  van  der 
Waals’  constant  at  the  critical  and  melting  points,  whilst  y  is  the 
“  reduced  direction  coefficient  of  the  straight  line  joining  dK  and 
^d0,”  these  symbols  referring  apparently  to  the  density  at  the 
critical  and  zero  points.  N.  H.  H. 

Melting  Point  and  Vaporisation  of  Graphite.  E.  Rysch- 
kewitsch  ( Z .  Elektrochem.,  1925,  31,  160). — A  correction  to  a 
previous  paper  (see  this  vol.,  ii,  276).  N.  H.  H. 

Determination  of  the  Melting  and  Transition  Points  of 
Potassium  Dichromate.  P.  L.  Robinson,  G.  E.  Stephenson, 
and  H.  V.  A.  Briscoe  (J.  Chem.  Soc.,  1925,  127,  547 — 549). — A 
description  of  the  phenomena  accompanying  the  solidification  and 
cooling  of  potassium  dichromate  is  recorded.  The  salt  separates 
from  the  fused  state  in  a  compact  mass  of  dark  brownish-red, 
tabular  crystals  with  marked  reduction  in  volume.  On  further 
cooling,  the  crystals  change  to  a  loose,  orange-red  powder.  The 
m.  p.  of  potassium  dichromate  was  found  to  be  398-4 ±0-5°  and  the 
transition  temperature  of  the  two  solid  modifications,  as  determined 
by  the  thermometric  method,  236-8dz0-5°.  No  evidence  was 
obtained  for  the  existence  of  two  forms  of  the  sodium  salt. 

J.  S.  C. 

Properties  of  Simple  Compounds  and  Types  of  the  Solid 
State.  E.  Friederich  (Z.  Physik,  1925,  31,  813 — 826). — The 
nitrides  of  zirconium,  m.  p.  3200°  Abs.,  scandium,  in.  p.  2920°  Abs., 
niobium,  m.  p.  2320°  Abs.,  and  erbium  were  prepared  for  the  first 
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time  by  heating  a  mixture  of  the  oxide  with  carbon  in  nitrogen  at 
1200°.  The  known  nitrides  of  titanium,  vanadium,  boron,  silicon, 
and  lanthanum  were  similarly  prepared.  With  the  exception  of 
tantalum,  these  nitrides  have  the  same  lattice  form  as  sodium 
chloride.  Carbides  were  prepared :  titanium,  m.  p.  3400 — 
3500°  Abs. ;  zirconium,  m.  p.  3400 — 3500°  Abs. ;  vanadium,  m.  p. 
3100°  Abs. ;  niobium,  m.  p.  4000 — 4100°  Abs. ;  tantalum,  m.  p. 
4000 — 4100°  Abs. ;  molybdenum,  Mo2C,  m.  p.  2500 — 2600°  Abs. ; 
and  MoC,  m.  p.  2840°  Abs. ;  tungsten,  m.  p.  3150°  Abs. ;  silicon, 
dissociates  at  2220°  Abs.  The  space  lattices  of  the  carbides  of 
titanium,  zirconium,  vanadium,  niobium,  and  tantalum  were  the 
same  as  that  of  sodium  chloride.  A  list  is  given  of  compounds  which 
exhibit  metallic  conductivity;  the  condition  is  that  the  metal 
should  possess  unsatisfied  valencies.  The  classification  of  solids  is 
based  on  the  external  fields  of  the  valency  electrons.  The  ionic 
lattice,  as  of  sodium  chloride,  always  shows  electrolytic  conductivity ; 
the  metallic  conductivity  of  metals  and  their  unsaturated  com¬ 
pounds  is  due  to  the  free  valency  electrons,  and  in  some  cases  to  the 
kernel  electrons,  and  in  these  cases  the  metals  show  super-con¬ 
ductivity  at  low  temperatures  (cf.  ii,  419).  E.  B.  L. 

Thermal  Expansion  of  Alkali-metal  Halides  at  Low  Tem¬ 
peratures.  A.  Henglein  (Z.  physikal.  Chem.,  1925,  115,  91 — 
120;  cf.  Baxter  and  Wallace,  A.,  1916,  ii,  220). — The  densities  of 
the  chlorides,  bromides,  and  iodides  of  sodium  and  potassium  have 
been  determined  at  0°  and  — 79°  by  a  pycnometric  method.  A 
gas-volumeter  by  vdiich  the  densities  of  solid  salts  can  be 
obtained  at  all  temperatures  is  described.  This  was  used  at  the 
ordinary  temperature,  0°,  —79°,  and  —184°,  the  results  at  0°  and 
— 79°  agreeing  with  those  previously  obtained.  Fused  salts  have 
slightly  higher  densities  than  those  crystallised  from  aqueous 
solution ;  this  is  ascribed  to  the  enclosure  of  air,  and  perhaps 
mother-liquor,  in  the  latter  case.  The  coefficient  of  expansion 
decreases  with  decreasing  temperature,  and  the  ratio  atomic  heat /co¬ 
efficient  of  expansion  is  shown  to  be  constant.  The  molecular 
volume  at  absolute  zero  can  thus  be  calculated.  The  percentage 
change  of  molecular  volume  between  — 273°  and  0°  is  approximately 
the  same  for  each  salt.  For  the  same  cation  the  coefficient  of 
expansion  increases  with  the  atomic  weight  of  the  anion;  for  the 
same  anion  it  decreases  with  increasing  atomic  weight  of  the  cation. 

L.  F.  G. 

Thermal  Expansion  of  Aluminium  and  Various  Important 
Aluminium  Alloys.  P.  Hidnert  (U.S.  Bur.  Standards,  Sci. 
Paper  497).— The  linear  thermal  expansion  was  determined  for 
4  samples  of  aluminium  and  51  aluminium  alloys.  The  formula 
Lt=L0[lJr(22-5StJr 0-0098922)10-6]  represents  the  change  in  length 
between  20°  and  600°  for  the  purest  cast  aluminium  (99-95%). 
Commercially  pure  rolled  aluminium  sheet  (91T5%)  showed  a  larger 
coefficient  of  expansion  for  nearly  all  temperature  ranges.  A  series 
of  cast  aluminium-copper  alloys  containing  4 — 12%  Cu  showed  a 
maximum  between  6  and  8%  Cu.  The  coefficients  of  expansion 
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of  aluminium-silicon  alloys  decrease  with  increase  in  silicon  up  to 
12%.  The  normal  alloys  showed  irregularities  at  250°  which  were 
not  found  when  the  alloys  were  modified  with  0T  %  of  sodium.  The 
expansion  curves  of  zinc-aluminium  alloys  (Zn  77  and  95%)  showed 
anomalous  expansion  at  about  270° ,  due  to  the  formation  of  (S  con¬ 
stituent.  The  coefficients  of  expansion  were  determined  for 
duralumin  in  various  conditions,  and  for  the  ternary  alloys  of 
aluminium  with  copper  and  silicon,  and  with  copper  and  manganese. 
The  permanent  change  in  length  of  the  specimens  as  a  result  of  the 
heat  treatment  during  test  was  recorded  in  each  case.  The  expansion 
curves  are  discussed  in  connexion  with  the  equilibrium  diagrams  for 
the  alloys.  [Cf.,  B.,  1925,  321.]  C.  S. 

Van  der  Waals’  Equation  and  the  Liquid  State  of  Aggreg¬ 
ation.  II.  J.  Berger  (Z.  physikal.  Chern .,  1925,  115,  1 — 28). 
— A  continuation  of  previous  work  (cf.  A.,  1924,  ii,  654).  Apart 
from  the  disturbance  due  to  association,  satisfactory  results  are 
obtained  when  Kopp’s  law  is  tested  with  the  author’s  value  for  b. 
It  is  probable  that  the  coefficient  a  is  also  additive.  Deviations 
caused  by  association  run  parallel  to  deviations  of  thermal  expansion 
and  heat  of  vaporisation.  The  new  values  of  a  and  b  have  been 
used  in  the  calculation  of  compressibilities,  critical  volumes,  satur¬ 
ation  pressures,  and  boiling  points.  L.  F.  G. 

Molecular  Association  and  the  Gas  Equation  of  State.  A. 

Leduc  (Compt.  rend.,  1925,  180,  502 — 505). — The  gas  equation 
obtained  by  Duclaux  on  theoretical  grounds  (J.  Phys.  Radium,  1924, 
[vi],  5,  331)  for  a  gas  in  which  partial  bimolecular  association  occurs 
is  practically  identical  in  conditions  with  that  obtained  previously 
by  the  author  (Compt.  rend.,  1923,  176,  1132),  viz.,  p~RT[V / 
(F— A)2—  3 . 160A(4y—l)/(  F+A)2],  where  A=molecular  co-volume, 
F=g. -molar  volume,  i?=gas  constant,  and  y=reciprocal  of  the 
reduced  temperature.  On  the  basis  of  these  equations,  the  value 
of  the  heat  of  formation  ( Q ),  and  the  fraction  of  association  (/)  for 
carbon  dioxide  at  various  temperatures  are  calculated.  It  is  found 
that  in  the  saturated  vapour  f  is  about  0-4,  and  that  the  variation 
of  Q  is  almost  linear  between  0°  and  500°.  The  product  JQ  ap¬ 
proaches  zero  as  T  is  increased.  J.  W.  B. 

Viscosities  of  the  Liquid  Halogens.  E.  W.  R.  Steacie  and 
F.  M.  G.  Johnson  (J.  Amer.  Chem.  Soc.,  1925,  47,  754 — 762). — 
The  viscosities  of  the  liquid  halogens  have  been  investigated  over 
the  temperature  ranges  chlorine  — 76°  to  —34°,  bromine  —4°  to 
+32°,  iodine  116°  to  179°,  and  the  three  viscosity-temperature 
equations  obtained.  The  viscosity  at  the  boiling  point  show's  an 
increase  with  increasing  atomic  weight  as  expected  from  the  periodic 
law.  Evidence  is  put  forward  in  support  of  the  view  that  whilst 
chlorine  and  bromine  have  association  factors  in  the  liquid  state  of 
about  2,  iodine  possesses  a  higher  degree  of  molecular  complexity. 

J.  S.  C. 

Thermal  Diffusion  Measurements.  T.  L.  Ibbs  ( Proc .  Roy.  Soc., 
1925,  A,  107,  470 — 486). — A  glass  cylinder  was  drawn  out  to  a  tube 
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at  its  lower  end  to  which  was  attached  a  catharometer.  When  the 
cylinder  was  heated  and  the  tube  kept  cold,  the  mixed  gases  tended 
to  separate,  the  lighter  gas  going  to  the  hot  end,  the  catharometer 
measuring  the  change  in  composition  in  the  cold  end.  Hydrogen 
and  carbon  dioxide,  hydrogen  and  nitrogen,  nitrogen  and  carbon 
dioxide,  hydrogen  and  argon,  and  helium  and  argon  were  tried.  The 
best  separation  was  obtained  in  the  last  case ;  with  65%  of  helium 
in  the  mixture,  the  separation  was  4-5%.  E.  B.  L. 

Vapour  Pressure  of  Binary  Mixtures.  J.  Brown  (J.  Soc. 
Chem.  Ind.,  1925,  44,  162t). — The  divergence  of  the  total  vapour 
pressure  of  a  binary  mixture  from  the  simple  additive  law  is  given  by 
the  expression  Apm=pa(l  — e~s*alRT)-{-pb(l — e~AX>>lRT),  where  A pm— 
divergence  of  the  total  vapour  pressure  from  that  calculated  from 
the  simple  mixture  rule ;  pa,  pb— vapour  pressure  of  pure  substances 
A  and  B ;  Xa,  X5  the  latent  heats  of  vaporisation  of  the  pure  sub¬ 
stances  ;  l'a,  l'b  the  latent  heats  of  vaporisation  of  A  and  B  in  the 
mixture;  AXa=Xa— X'a;  A X6=X6— X'&.  The  total  vapour  pressure 
of  the  mixture  at  temperature  T  may  be  expressed  as  a  function 
of  the  concentration  of  one  of  the  components,  say  B,  thus  : 
p'm=pa-\-(Pb— Pn){icb—  k)n-\-kn}/{(l  — where  n  is  a  constant 
depending  on  the  nature  of  the  two  substances  A  and  B,  cb 
concentration  of  component  B,  k  a  constant.  If  the  concentration 
of  B  is  small  when  the  divergence  first  becomes  manifest  k— 0,  and 
the  equation  becomes  p'^—PciA-iPb— PaYC-  For  mixtures  of  ether 
and  95%  alcohol,  k  — >  0,  and  w=069.  F.  B. 

Viscosity  of  Liquids  containing  Dissolved  Gases.  J.  E. 

Lewis  (J.  Amer.  Chem.  Soc.,  1925,  47,  626 — 640). — The  viscosities 
and  densities  of  the  following  solutions  have  been  determined  in 
concentrations  ranging  from  zero  to  saturation  at  25°  and  at  atmo¬ 
spheric  pressure  :  sulphur  dioxide  in  carbon  tetrachloride,  acetone, 
benzene,  toluene,  xylene,  ether,  heptane,  carbon  disulphide,  and 
acetone- water  mixtures,  chlorine  in  carbon  tetrachloride,  and 
hydrogen  sulphide  in  chloroform.  The  complete  series  of  mixtures 
of  sulphur  dioxide  with  ether,  toluene,  benzene,  methyl  alcohol, 
and  carbon  tetrachloride  have  also  been  examined.  The  viscosity 
and  fluidity  curves  for  these  latter  systems  are  discussed  from  the 
point  of  view  of  the  mixture  rule.  J.  S.  C. 

Copper  and  Silver  Amalgams.  G.  Tammann  and  T.  Stass- 
furth  ( Z .  anorg.  Chem.,  1925,  143,  357 — 376). — The  heating  curves 
and  microscopic  structure  of  copper  and  silver  amalgams  have  been 
studied.  After  prolonged  heating  at  100°  amalgams  with  5 — -76% 
of  copper  contain  a  crystalline  compound  X  which  on  cooling  forms 
CuHg  by  reaction  with  the  surrounding  liquid.  The  substance 
CuHg  melts  partly  at  96-2°,  and  such  amalgams  when  heated  show 
halts  at  this  temperature  and  at  149-9°  corresponding  with  the 
crystals  X.  When  the  copper  content  is  40 — 76%  mixed  crystals 
containing  76%  of  copper  are  also  present,  and  amalgams  still  richer 
in  copper  are  homogeneous.  Amalgams  which  have  been  allowed 
to  harden  at  the  ordinary  temperature  do  not  contain  the  crystals  X, 
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and  those  with  more  than  25%  of  copper  do  not  contain  CuHg. 
Such  amalgams  show  partial  melting  at  108 — 110°,  but  the  heat  of 
fusion  of  the  crystals  Y  which  are  present  is  so  small  that  no  halt  is 
seen  on  the  heating  curve ;  these  crystals  are  intermediate  in  com¬ 
position  between  X  and  CuHg,  and  are  formed  very  slowly,  thus 
accounting  for  the  slow  hardening  of  the  amalgams. 

Silver  amalgams  produced  by  heating  turnings  with  mercury 
at  360°  were  found  not  to  be  homogeneous  even  after  prolonged 
heating,  and  finely-divided  silver  prepared  by  the  reduction  of 
the  chloride  was  therefore  used.  Amalgams  containing  0-08 — 
28-7%  Ag  consist  of  Ag3Hg4  and  a  saturated  liquid  amalgam  con¬ 
taining  0*08%  Ag.  From  28-7%  to  100%  the  composition  is 
uncertain,  but  it  is  suggested  that  up  to  83%  it  consists  of  Ag3Hg4 
and  mixed  crystals  containing  83%  Ag,  whilst  richer  amalgams  are 
homogeneous.  It  is  considered  that  the  existence  of  other  com¬ 
pounds  is  not  proved.  The  slow  hardening  of  the  amalgams  is  due 
to  the  diffusion  of  liquid  mercury  into  the  solid  mixed  crystals,  the 
mercury  content  of  which  increases  with  falling  temperature. 

A.  G. 

Definitions  of  Steel  and  Cast  Iron.  K.  Honda  (Sci.  Rep. 
Tdholcu  Imp.  Univ.,  1924,  13,  187 — 191). — Neither  the  properties, 
which  are  variable,  nor  the  method  of  production,  which  is  not 
always  known,  are  suitable  criteria,  but  steel  is  completely  defined 
as  “an  iron-carbon  alloy  with  a  content  of  carbon  lying  between 
0-035  and  1-7  %.”  The  lower  limit  is  given  by  the  solubility  of 
carbon  in  iron  at  the  ordinary  temperature,  the  upper  limit  being 
the  maximum  solubility  of  carbon  in  iron  at  high  temperatures.  On 
the  same  grounds,  cast  iron  is  defined  as  “an  iron-carbon  alloy 
with  a  content  of  carbon  lying  between  1-7  and  6-7%, ”  the  upper 
limit  in  this  case  representing  pure  cementite.  C.  S. 

Reaction  Limits  of  some  Platinum  Alloys.  G.  Tammann 
(Z.  anorg.  Chem.,  1925,  142,  61 — 72). — The  homogeneity  of  the 
mixed  crystal  alloys  of  platinum  with  nickel,  copper,  and  silver 
has  been  investigated  by  means  of  determinations  of  the  reaction 
limit  with  various  reagents.  The  alloys  were  prepared  by  heating 
the  intimately  mixed  powders  of  both  components  or  of  their  com¬ 
pounds  in  an  atmosphere  of  hydrogen.  With  the  platinum-nickel 
alloys  the  normal  reaction  limit,  viz.,  25  mol.-%  Pt,  was  found,  but 
with  platinum-copper  it  was  32%,  and  with  platinum-silver  greater 
than  35%.  These  abnormal  results  are  explained  by  the  assumption 
that  after  the  removal  of  the  atoms  of  the  base  metal  from  the 
surface  of  the  alloy  the  protecting  platinum  atoms  do  not  remain 
bound  in  the  crystal  lattice.  N.  H.  H. 

Electrical  Conductivity  of  Metallic  Solid  Solutions.  E.  J. 

Cuy  (Phil.  Mag.,  1925,  [vi],  49, 753 — -760 ;  cf.  Hojendahl,  A.,  1924,  ii, 
647). — No  satisfactory  explanation  of  the  catenary  form  of  the 
electrical  conductivity-composition  curve  of  solid  solutions  has  yet 
been  given.  Rayleigh  regarded  solid  solutions  as  made  up  of  sub- 
microscopic  particles  of  the  pure  components  at  the  junctions  of 
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which  a  Peltier  counter- E .M .F .  would  decrease  the  conductivity. 
Another  view  was  that  the  atoms  of  the  second  metal  would  lower 
the  mean  free  path  of  the  electrons  and  so  increase  the  resistance. 
X-Ray  analysis  has  rendered  both  views  untenable.  The  curve  for 
the  system  gold-silver,  in  which  both  kinds  of  atoms  are  equal  in 
radius,  is  similar  to  the  curves  obtained  for  systems  in  which  the 
atomic  radii  of  the  components  are  unequal.  The  view  that  the 
low  conductivity  is  determined  by  differences  in  atomic  size  cannot 
therefore  be  valid. 

It  is  assumed  that  the  valency  electrons,  to  which  conduction 
is  due,  move  in  quantum  orbits  and  that  in  a  pure  metal  they  are  all 
in  phase,  i.e.,  at  the  same  instant  they  are  all  furthest  from  one  atom, 
and  nearest  the  adjacent  one.  Since  rise  of  temperature  increases 
the  interatomic  distance,  the  electron  jump  will  be  hindered  and 
resistance  increased.  This  source  of  resistance  applies  to  both  pure 
metals  and  solid  solutions.  Since,  however,  the  vibration  fre¬ 
quencies  of  the  different  atoms  in  the  alloy  are  not  the  same,  they 
cannot  be  in  phase.  The  resistance  of  pure  metals  is  entirely 
determined  by  the  temperature,  whereas  only  a  part  of  that  of  solid 
solutions  is  affected ;  thus  the  temperature  coefficient  of  the  resist¬ 
ance  of  soil  solutions  should  be,  and  in  fact  is,  less  than  that  of  the 
pure  metals.  Similarly,  the  increased  conductivity  due  to  pressure 
can  be  ascribed  to  lessening  “  gap  ”  resistance,  and  the  pressure- 
coefficient  of  solid  solutions  should  be  less  than  that  of  their  com¬ 
ponents.  The  supra-conducting  state  of  pure  metals  is  due  to 
diminished  “  gap  ”  resistance,  but  cannot  occur  in  true  solid  solu¬ 
tions.  In  certain  alloys  where  solution  is  incomplete,  a  few 
threads  of  atoms  in  phase  may,  however,  render  the  alloy  supra- 
conducting.  ' 

The  assumptions  account  for  the  similarity  of  the  conductivity- 
composition  curves  for  various  mixtures  and  for  the  absence  of 
specific  effects  due  to  the  properties  of  the  second  metal. 

It  also  follows  that  the  addition  of  a  third  or  fourth  metal  will  have 
little  influence  on  the  conductivity.  R.  A.  M. 

Fusibility  and  Viscosity  of  Glass.  A.  Lacrenier  and  P. 
Gilard  {Bull.  Soc.  chim.  Belg.,  1925,  34,  55 — 65). — The  variation 
of  the  viscosity  and  fusibility  of  glass  with  its  composition  is  investig¬ 
ated.  The  fusibility  is  measured  by  determining  the  time  necessary, 
at  a  given  temperature,  for  the  first  drop  of  molten  glass  to  fall  when 
a  known  weight  of  the  glass  is  fused  in  a  platinum  vessel  fitted  with  a 
dropping  tube.  This  period,  expressed  in  seconds,  gives  the 
“  fusibility  number  ”  for  the  glass,  and  the  ratio  of  this  to  the  corre¬ 
sponding  value  for  a  typical  glass  yields  the  “  fusibility  coefficient.” 
The  values  of  these  coefficients  for  a  number  of  glasses  are  given,  and 
it  is  shown  that  the  fusibility  is  diminished  by  a  partial  or  total 
replacement  of  sodium  by  potassium,  of  lime  by  magnesia,  and 
especially  by  a  partial  replacement  of  lime  by  alumina.  A  summary 
of  the  methods  available  for  the  determination  of  the  viscosity 
of  glass  is  given,  and  the  authors  apply  their  drop  method  used  in 
the  determination  of  the  surface  tension  {ibid.,  1924,  33,  119)  to 
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determine  the  relative  viscosities  of  glasses  of  different  compositions. 
The  period  between  the  fall  of  two  consecutive  drops  of  molten 
glass  from  an  orifice  of  circular  section  and  known  diameter  is  ob¬ 
served,  and  the  time  necessary  for  the  fall  of  1  g.  of  glass  calculated. 
The  results  obtained  for  glasses  of  various  compositions  at  tem¬ 
peratures  of  1050°  and  1150°  are  recorded,  and  it  is  shown  that  the 
viscosity  is  increased  by  the  substitution  of  sodium  by  potassium  and 
by  the  partial  substitution  of  calcium  by  aluminium.  The  viscosity 
is  decreased  when  the  calcium  is  partly  replaced  by  magnesium, 
especially  in  potash  glasses,  or  by  the  addition  of  barium  oxide. 
In  soda-lime  glasses  the  progressive  diminution  of  calcium  accom¬ 
panied  by  a  corresponding  increase  of  sodium  causes  a  regular 
variation  in  the  viscosity.  J.  W.  B. 

Physico-chemical  Composition  of  Glasses.  P.  Bary  {Iiev. 
gen.  Colloid.,  1925,  3,  1 — 8,  43 — 52). — The  properties  of  glass  can  be 
explained  by  ascribing  to  it  a  colloidal  structure,  in  which  a  cryst- 
alloidal  alkali  silicate  (as  Na2Si03  or  K2Si03)  is  dissolved  in  a 
condensed  and  polymerised  silicate  of  a  bivalent  metal,  i.e., 
[CaO— (SiO^— 1 CaO]m.  Rigidity,  which  is  due  to  the  large  size 
of  the  polymerised  molecule,  is  gradually  reduced  on  heating  owing 
to  depolymerisation  and  decondensation.  [Cf.  B.,  1925,  242.] 

A.  Cousen. 

Solid  Solutions.  G.  Brum:  (Chem.  Reviews,  1925, 1,  345 — 375). 

Solubility  of  some  Inorganic  Salts  in  Organic  Solvents. 

R.  Muller  (Z.  anorg.  Chem.,  1925, 142, 130 — 132). — The  solubilities 
of  silver  nitrate  in  methyl,  ethyl,  isoamyl,  and  isopropyl  alcohols, 
ethyl  acetoacetate,  acetone,  pyridine,  quinoline,  aniline,  acetonitrile, 
and  benzonitrile,  and  of  lead  nitrate,  aluminium  bromide  and  iodide, 
manganous  chloride,  ferrous  bromide,  cuprous  iodide,  beryllium 
bromide,  cadmium  iodide,  cerous  chloride,  lithium  nitrate,  sodium 
nitrite,  ammonium  nitrate,  calcium  nitrate,  barium  iodide,  strontium 
nitrate,  calcium  chloride,  magnesium  bromide,  zinc  bromide  and 
iodide  in  pyridine,  lithium  nitrate  in  acetonitrile  and  isoamyl 
alcohol,  calcium  nitrate  in  the  latter  and  magnesium  bromide  in 
the  former,  are  tabulated.  All  the  salts  of  which  the  solubilities 
have  been  determined  at  more  than  one  temperature  show  a  positive 
temperature  coefficient,  with  the  exception  of  magnesium  chloride 
in  pyridine.  Solvents  belonging  to  the  same  class  of  organic  sub¬ 
stances  show  an  increase  of  solvent  power  with  increasing  dielectric 
constant.  The  order  of  solubility  of  inorganic  radicals  of  the  same 
family  is  compared  with  the  order  in  aqueous  solutions. 

N.  H.  H. 

Aqueous  and  Acetone  Solutions  of  Potassium  Bromo- 
and  Iodo-mercurates.  M.  Tourneux  and  [Mlle.]  Per  not 
( Compt .  rend.,  1925,  180,  740 — 742). — The  fact  that  the  solubility 
of  mercuric  halides  in  water  is  increased  on  addition  of  small  amounts 
of  the  corresponding  sodium  or  potassium  salts  demonstrates  the 
existence  of  soluble  complexes  of  the  type,  mHg2X,  wKX.  Solu¬ 
bility  determinations  in  aqueous  and  acetone  solutions  show  that 
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the  value  of  the  ratio  m  :  n  is  at  least  2  for  the  bromides  and  2-5  for 
the  iodides  (cf.  A.,  1919,  ii,  344).  J.  S.  C. 

Co-precipitation  of  Radium  and  Barium  Sulphates.  H.  A. 

Doerner  and  W.  M.  Hoskins  (J.  Amer.  Chem.  Soc.,  1925,  47,  662 — 
675). — Investigations  have  been  carried  out  to  obtain  a  satisfactory- 
explanation  of  the  fact  that  in  presence  of  a  large  excess  of  barium 
over  radium,  sulphate  ions  precipitate  radium  sulphate  although  the 
solubility  product  is  not  exceeded  (Lind,  Underwood,  and  Whitte- 
more,  A.,  1918,  ii,  144)  and  that  barium  sulphate  will  remove  radium 
from  radium-barium  chloride  solutions  (Germami,  A.,  1922,  ii,  16). 
The  experimental  method  consists  of  a  quantitative  study  of  the 
reactions  of  a  radium-barium  chloride  solution  with  (i)  sulphuric 
acid  and  (ii)  barium  sulphate.  The  result  of  the  addition  of  sul¬ 
phuric  acid  is  considered  as  a  co-precipitation,  and  the  action  of 
barium  sulphate  a  replacement,  the  essential  difference  between  the 
two  being  that  for  the  latter  only  the  surface  of  the  added  barium 
sulphate  comes  into  equilibrium  with  the  radium-barium  chloride 
solution,  whilst  in  the  former  case  each  crystal  layer  as  it  forms  is  in 
partition  equilibrium  with  the  particular  concentration  of  solution 
momentarily  existing.  Since  the  solution  has  a  decreasing  radium- 
barium  ratio  as  the  precipitation  proceeds,  the  crystals  are  not  of 
uniform  composition  throughout  their  mass.  Equations  representing 
in  a  fairly  satisfactory  manner  the  replacement  and  co-precipitation 
data  are  put  forward.  The  conditions  under  which  crystal  growth 
occurs  have  a  great  influence  on  the  equilibrium.  The  possibility 
of  applying  the  equations  deduced  to  the  phenomena  of  adsorption 
and  fractional  crystallisation  is  discussed.  J.  S.  C. 

Influence  of  a  Third  Substance  on  the  Critical  Solution 
Temperature  of  Phenol  and  Water.  J.  Duckett  and  W.  H. 
Patterson  {J.  Physical  Chem.,  1925,  29,  295 — 303). — On  cooling 
a  mixture  of  36-1%  phenol  in  water  turbidity  sets  in  at  66-0°.  The 
opalescence,  which  occurs  just  above  this  temperature,  polarises 
light,  and  there  is  a  critical  change  in  the  angle  just  before  turbidity 
sets  in.  For  substances  which  are  soluble  only  in  water,  the  mole¬ 
cular  rise  of  the  critical  solution  temperature  shows  the  following 
order  :  Na  >  K  >  NH4  and  S  04  >  hydrogen  tartrate  >  Cl  >  Br  >  I  — 
N03,  which  is  the  same  as  the  Hofmeister  series  except  that  the  iodide 
ion  is  equal  to,  instead  of  greater  than,  the  N03  ion.  Substances 
soluble  in  phenol  only  do  not  give  the  same  change  of  critical 
solution  temperature  for  equimolecular  concentrations.  An 
optically  active  tartrate  and  the  racemate  have  an  identical  effect. 
Curves  are  given  showing  the  changes  in  viscosity  and  electrical 
conductivity  in  the  region  of  the  critical  solution  temperature. 

M.  B.  D. 

Adsorption  of  Vapours  by  Metallic  Oxides  :  Its  Bearing 
on  the  Catalysis  of  Ester  Formation.  J.  N.  Pearce  and 

A.  M.  Alvarado  (J.  Physical  Chem.,  1925,  29,  256 — 270). — Ob¬ 
servations  on  the  adsorption  of  the  vapours  of  water,  ethyl  alcohol, 
acetic  acid,  and  ethyl  acetate  by  aluminium  and  thorium  oxides  at 
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99-4°  show  that  the  only  vapour  which  follows  the  adsorption 
isotherm  is  that  of  water.  The  adsorption  of  acetic  acid  vapour 
by  aluminium  oxide  and  of  all  four  vapours  by  thorium  oxide 
decreases  with  successive  adsorptions  and  evacuations,  and  there 
seems  to  be  a  relation  between  the  hydration  of  the  oxide  and  its 
adsorbing  power  in  these  cases.  The  amount  of  adsorption  is  greatest 
for  water  and  least  for  ethyl  acetate.  In  the  production  of  ethyl 
acetate  by  passing  alcohol  and  acetic  acid  over  a  catalyst  at  300° 
to  400°,  the  alcohol  molecule  is  probably  strongly  adsorbed  through 
the  residual  valencies  of  the  hydroxyl  group.  The  less  highly 
attracted  ethylidene  group  splits  off  and  combines  with  the  acid 
to  form  the  ester.  M.  B.  D. 

Adsorption  of  Butane  by  Silica  Gel.  W.  A.  Patrick  and 

J.  S.  Long  ( J .  Physical  Chem.,  1925,  29,  336 — 343). — The  adsorption 
of  butane  by  silica  gel  has  been  measured  at  0°,  30°,  40°,  and  100°. 
The  water  content  of  the  gel  was  varied  from  0-03  to  3-77%  ;  maxi¬ 
mum  activity  and  capacity  were  shown  by  a  gel  with  1-96%  of  water. 
The  adsorption  data  lend  support  to  the  capillary  theory  of  adsorp¬ 
tion  (cf.  A.,  1920,  ii,  417 ;  1922,  ii,  262).  M.  B.  D. 

Influence  of  Temperature  on  the  Evolution  of  Gases  from 
an  11  Adsorber."  R.  Lorenz  and  E.  Wiedbratjck  (Z.  anorg. 
Chem.,  1924, 139,  324 — 332). — The  composition  of  the  gases  evolved 
at  different  temperatures  from  active  charcoal  saturated  at  0°  in 
an  atmosphere  of  carbon  dioxide  and  hydrogen  was  determined.  At 
lower  temperatures,  the  less  readily  adsorbed  hydrogen  is  evolved, 
being  almost  completely  given  off  at  a  temperature  below  125°, 
whereas  the  greater  part  of  the  carbon  dioxide  comes  off  between 
the  latter  temperature  and  425°.  The  use  of  charcoal  in  separating 
or  enriching  such  gaseous  mixtures  is  discussed.  H.  T. 

Adsorption  Equilibria  in  Presence  of  Two  Gases.  R. 

Lorenz  and  E.  Wiedbratjck  ( Z .  anorg.  Chem.,  1925,  143,  268— 
276). — Mixtures  of  carbon  dioxide  with  hydrogen  and  with  carbon 
monoxide  behave  similarly  towards  adsorbent  charcoal,  the  pro¬ 
portion  of  carbon  dioxide  in  the  solid  being  much  greater  than  in  the 
gaseous  phase ;  thus  at  0°  charcoal  containing  carbon  dioxide  and 
hydrogen  in  the  proportion  of  3  :  1  is  in  equilibrium  with  a  mixture 
of  the  gases  containing  only  5%  of  the  former.  With  carbon 
dioxide  and  ethylene,  the  reverse  is  the  case,  the  ratio  of  the  former 
to  the  latter  being  lower  in  the  adsorbent  than  in  the  gas  mixture 
at  equilibrium.  Measurements  of  the  adsorption  of  pure  gases  at 
varying  pressures  show  that  the  adsorption  of  one  gas  is  diminished 
in  presence  of  another  to  an  extent  dependent  on  the  degree  to  which 
the  second  is  adsorbed.  S.  I.  L. 

Adsorption  from  Solution  by  Silica  in  Varying  Degrees 
of  Dispersivity.  D.  C.  Jones  ( J .  Physical  Chem.,  1925,  29, 
326 — 335). — The  adsorption  of  acetic  acid  from  its  solution  in 
gasoline  [petrol]  at  27°  by  silica  has  been  studied,  using  powdered 
quartz,  precipitated  silica,  and  silica  gel  containing  6-2%,  3-4%, 
and  1  %  of  water,  respectively.  Maximum  adsorption  was  found  to 
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occur  with  a  silica  gel  containing  1%  of  water  which  had  been 
heated  at  680°  in  a  stream  of  dry  air  for  18  hours.  M.  B.  13. 

Adsorption  of  Acids  by  Purified  Silica.  J.  N.  Mukherjee 

{Nature,  1925, 115,  497). — Pure  hydrated  silica  prepared  from  silicon 
tetrachloride,  when  partly  dehydrated  in  air  at  the  ordinary  tem¬ 
perature,  exhibits  a  marked  increase  in  its  capacity  to  adsorb  acids 
(cf.  this  vol.,  i,  488),  but  the  adsorptive  power  greatly  diminishes 
if  the  silica  is  ignited.  A.  A.  E. 

Action  of  Silica  on  Electrolytes.  A.  F.  Joseph  ( Nature , 
1925,  115,  460;  cf.  Mukherjee,  this  vol.,  i,  488). — Polemical  and 
explanatory  (cf.  T.,  1923,  123,  2027).  A.  A.  E. 

Cryoscopic  Method  for  Adsorption.  H.  L.  Richardson 
and  P.  W.  Robertson  {J.  Chem.  Soc.,  1925,  127,  553 — 556). — The 
adsorption  by  activated  animal  charcoal  of  a  number  of  organic 
substances  from  aqueous  solution  has  been  determined  by  freezing- 
point  measurements.  For  the  compounds  examined,  the  value  of  n 
in  Freundlich’s  equation  C2—KC11/71  lies  between  1-45  and  4-8,  thus 
varying  round  the  mean  value  of  3  obtained  by  Freundlich.  There 
is  no  apparent  connexion  between  n  and  the  relative  adsorbability 
C2/Cv  With  solutions  of  methyl  alcohol,  stearic  acid,  methyl 
succinate,  water,  benzene,  and  more  complex  substances  in  phenol, 
no  adsorption  takes  place.  This  is  in  agreement  with  the  generally 
recognised  fact  that  compounds  such  as  phenol  which  are  readily 
adsorbed  prevent  adsorption  when  employed  as  solvents. 

A.  E.  M. 

Adsorption  of  Electrolytes  on  Charcoal.  I.  M.  Kolthoff 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1924,  27,  742 — 749). — The 
view  is  expressed  that  molecular  adsorption  of  electrolytes  takes 
place  on  charcoal.  To  test  this,  very  pure  charcoal,  containing 
0-08%  of  ash,  was  used,  in  order  to  exclude  adsorption  effects  due  to 
chemical  reaction.  Hydrochloric  acid  was  almost  entirely  adsorbed 
as  such,  and  there  was  no  chemical  adsorption.  The  molecularly 
adsorbed  acid  could  not  be  completely  removed  by  washing  with 
water.  Bases,  e.g.,  sodium  and  barium  hydroxides,  were  also 
strongly  adsorbed,  but  salts  less  readily.  A  marked  “  hydrolytic  ” 
adsorption  was  not  observed.  In  the  adsorption  of  the  strongly 
hydrolysed  sodium  salt  of  veronal,  the  hydroxyl-ion  concentration 
of  the  solution  was  much  reduced  after  the  adsorption,  owing  to  the 
simultaneous  adsorption  of  the  salt  itself  and  of  the  sodium  hydr¬ 
oxide  liberated  by  hydrolysis.  Neutral  salts  were  found  to  increase 
considerably  the  adsorbability  of  strong  acids  and  sodium  hydroxide, 
but  to  have  no  influence  on  non-electrolytes.  Strong  electrolytes 
are  almost  completely  removed  from  charcoal  by  the  capillary- 
active  substances  phenol  and,  to  a  smaller  extent,  amyl  alcohol. 
In  the  case  of  impure  charcoal,  molecular  and  ionic  adsorption  occur 
simultaneously,  and  in  order  to  study  the  adsorption  of  ions  alone, 
the  addition  of  some  capillary-active  substance  is  necessary  to 
prevent  molecular  adsorption.  L.  L.  B. 
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Absorption  of  Catalytically  Poisonous  Metals  by  Platinum. 
I.  Absorption  of  Lead  and  Mercury.  E.  B.  Maxted  (J. 

Chem.  Soc.,  1925,  127,  73 — 77). — Lead  and  mercury  ions  have  been 
previously  shown  to  exert  a  poisoning  effect  on  the  catalysis  of 
hydrogen  peroxide  decomposition  by  platinum -black  (T.,  1921, 119, 
225;  1922,  121,  1760).  A  suspension  of  platinum  was  added  to  a 
solution  of  a  lead  or  mercury  salt  of  known  concentration,  and  the 
mixture  agitated  and  left  over-night  at  20°.  A  portion  of  the  clear 
solution  was  then  analysed  by  determining  its  inhibiting  effect  on 
the  activity  of  a  standard  catalyst  for  the  decomposition  of  hydrogen 
peroxide.  By  this  means  small  fractions  of  1  mg.  of  lead  or  mercury 
can  be  determined  with  considerable  accuracy.  When  either  the 
initial  or  final  concentration  of  metallic  ion  in  solution  is  plotted 
against  the  amount  adsorbed,  a  straight  line  is  obtained,  but  when 
the  saturation  point  is  nearly  reached  there  is  a  rather  abrupt  change 
and  the  graph  then  runs  parallel  to  the  axis  of  concentration  of 
solution.  Similar  curves  are  obtained  when  the  poisoning  action 
is  plotted  against  the  concentration  of  the  solution,  but  it  has  not 
yet  been  determined  whether  the  change  in  direction  in  this  case 
occurs  at  the  point  of  incipient  saturation  or  not.  The  behaviour 
observed  seems  to  support  the  view  that  the  poisoning  is  caused  by 
the  saturation  of  the  free  valency  forces  on  the  surface  lattice  of  the 
platinum  by  lead  or  mercury,  so  that  they  are  no  longer  available 
for  the  adsorption  of,  or  association  with,  a  potentially  reactive 
system.  M.  S.  B. 

Mechanism  of  the  Adsorption  of  Ions.  R.  Audubert  and 
[Mlle.]  M.  Qtjintin  ( Compt .  rend.,  1925,  180,  513—515). — The 
adsorption  of  ions  by  the  walls  of  a  vessel  depends  essentially  on 
the  osmotic  pressure  of  the  solution  and  on  the  electrostatic  forces 
between  the  ions  and  the  vessel,  and  not  on  any  chemical  interaction 
between  the  latter.  The  cations  of  the  electrolyte  diffuse  into  the 
electric  field  of  the  double  layer  surrounding  the  walls  of  the  vessel 
and  become  adsorbed  on  the  surface  when  their  electrical  pressure 
in  the  adsorbed  portion  is  equal  to  their  osmotic  pressure  in  the 
solution  and  the  electrostatic  attraction.  Assuming  van  der  Waals’ 
equation  to  apply  to  the  solution,  a  quantitative  expression  for  the 
density  of  the  fixed  ionic  charge  is  deduced  and  broadly  verified  by 
measurements  of  the  variation  of  charge  in  suspensions  of  mastic, 
gum  arabic,  and  gelatin.  J.  W.  B. 

Comparative  Adsorption  of  some  Organic  Acids  and  their 
Sodium  Salts.  C.  Fromageot  and  R.  Wurmser  {Compt.  rend., 
1924,  179,  972 — 974). — The  adsorption  of  formic,  acetic,  propionic, 
oxalic,  succinic,  citric,  and  pyruvic  acids  by  carbon  Avhen  compared 
with  the  adsorption  of  the  corresponding  sodium  salts  shows  that 
there  is  no  simple  relation  between  the  adsorption  and  the  ionisation 
constants  of  the  acids.  In  the  case  of  the  acids,  adsorption  increases 
with  the  number  of  carboxyl  groups  and  the  salts  are  always  less 
adsorbed  than  the  corresponding  acids.  There  are,  however,  great 
differences  between  the  amounts  of  acid  and  salt  which  are  adsorbed. 

H.  J.  E. 
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Electro-osmotic  Experiments  on  Intensity  of  Adsorption 
of  a  Constituent  Ion  by  an  Insoluble  Salt.  I.  J.  N.  Mukherjee 

and  H.  L.  Ray  ( J .  Indian  Chem.  Soc.,  1924,  1,  173 — 188). — The 
adsorption  of  ions  by  carefully  washed,  precipitated  lead  chromate 
is  studied  by  an  electro-osmotic  method  with  a  view  to  a  decision 
between  the  hypotheses,  (1)  that  the  adsorbed  ions  replace  those  of 
the  same  sign  in  the  crystal  lattice,  thus  leaving  the  crystal  and  its 
surface  electrically  neutral  (Paneth,  A.,  1915,  ii,  205),  and  (2)  that 
they  are  adsorbed  on  the  surface  with  or  without  exchange  of  ions, 
the  surface  thus  becoming  electrically  charged  (Mukherjee,  A.,  1922, 
ii,  198,  689).  A  well-digested  precipitate  of  pure  lead  chromate  is 
shown  to  be  negatively  charged  in  contact  with  water,  this  being 
due,  probably,  to  the  adsorption  of  chromate  ions  or,  alternatively, 
to  the  adsorption  of  hydroxyl  ions  from  the  water.  The  velocity 
of  electrical-osmosis  is  measured,  under  exactly  similar  experi¬ 
mental  conditions,  when  the  lead  chromate  is  in  contact  with 
solutions  of  potassium  chromate,  iodate,  nitrate,  iodide,  sulphate, 
and  chloride,  lead  nitrate,  barium  chloride,  and  calcium  chloride 
of  concentrations  varying  between  A7/ 15,000  and  Ar/250.  The 
order  of  adsorbability  of  the  cations  is  Pb“>Ba‘*>Ca*‘>K’, 
whilst  with  a  constant  cation,  K*,  the  order  of  adsorption  of  the 
anions  is  that  given  above.  The  constituent  ions  of  a  precipitate 
are  very  strongly  adsorbed  by  it,  those  of  lead  being  so  largely 
adsorbed  as  to  reverse  the  charge  at  a  concentration  of  N /2000. 
These  observations  cannot  be  explained  on  the  type  of  adsorption 
assumed  by  Paneth  ( loc .  cit.).  The  suggestion  that  there  is  a 
parallelism  between  the  intensity  of  adsorption  of  the  anion  and  the 
solubility  of  the  salt  of  the  adsorbed  ion  with  opposite  sign  in  the 
precipitate  (Fajans  and  Beckerath,  A.,  1921,  ii,  386)  is  not  tenable, 
since  the  nitrate  is  more  strongly  adsorbed  than  the  iodide  or 
sulphate,  whereas  the  order  of  increasing  solubility  of  the  lead  salts 
is  Cr04"<I03'<r,  S04"<C1'<N03'.  J.  W.  B. 

Occlusion  of  Magnesium  [Oxalate]  by  Calcium  Oxalate. 

M.  Lemarchand  ( Compt .  rend.,  1925,  180,  745 — 748;  cf.  Richards, 
McCaffrey,  and  Bisbee,  A.,  1901,  ii,  624;  Korte,  T.,  1905,  87,  1508; 
Murmann,  Monatsh.,  1911,  32,  105;  Kallanauer  and  Preller, 
Chem.-Ztg.,  1914,  38,  249;  Canals,  A.,  1921,  ii,  349). — The  results 
of  previous  workers  are  shown  to  be  affected  by  the  tendency  of 
magnesium  oxalate  to  form  supersaturated  solutions,  from  which 
it  is  slowly  deposited.  Analysis  of  the  precipitates  obtained  when 
calcium  oxalate  is  precipitated  from  solutions,  unsaturated,  satu¬ 
rated,  and  supersaturated  with  regard  to  magnesium  oxalate, 
shows  that  the  apparent  occlusion  is  the  sum  of  two  effects,  the 
real  occlusion,  which  is  slight,  and  the  slow  deposition  of  magnesium 
oxalate  from  the  supersaturated  solution,  which  is  mainly  responsible 
for  the  presence  of  magnesium  in  the  precipitate.  J.  S.  C. 

Adsorption.  S.  Liepatoff  ( Kolloid-Z .,  1925,  36,  148 — 157). — 
A  cellulose  preparation  with  a  low  ash  content  was  found  to  adsorb 
potassium,  sodium,  and  barium  hydroxides  in  the  approximate 
ratio  1:1:2.  The  adsorption  of  potassium  hydroxide  wras  revers- 
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ible  and  could  be  represented  equally  well  by  the  Freundlich 
equation  or  by  a  distribution  formula.  In  the  more  concentrated 
solutions,  irregularities  were  introduced  by  the  swelling  and  struc¬ 
tural  changes  of  the  cellulose.  Addition  of  salts  to  the  hydroxides 
reduced  both  the  adsorption  and  the  swelling,  which  are  supposed 
to  be  closely  connected.  Adsorption  is  regarded  as  a  chemical 
change  involving  hydrolysis.  E.  M.  C. 

Adsorption.  IX.  Influence  of  Various  Substances  and 
Importance  of  the  Adsorption  of  Anions  in  the  Coagulation 
of  Arsenious  and  Antimonious  Sulphide  Sols.  S.  Gosh  and 
N.  B.  Dhar  ( Kolloid-Z .,  1925,  36,  129 — 137). — Dilution  of  arsenious 
and  antimonious  sulphide  sols  reduces  the  amounts  of  bi-  and 
ter- valent  cations  required  for  flocculation,  but  increases  the  amounts 
of  univalent  cations.  The  presence  of  arsenious  acid  increases  the 
flocculating  power  of  univalent  cations.  Hydrogen  sulphide 
reduces  the  flocculating  powers  of  univalent  cations,  but  increases 
those  of  cations  of  higher  valency.  The  anomalous  behaviour  of 
the  sols  towrards  univalent  cations  on  dilution  is  ascribed  to 
hydrolysis,  and  to  the  peptising  effect  of  the  hydrogen  sulphide 
being  greater  than  the  flocculating  effect  of  the  arsenious  acid. 
Heating  increases  the  stability  of  arsenious  sulphide  sol  and  decreases 
that  of  antimonious  sulphide  sol  towards  uni-  and  bi- valent  cations. 
Both  sols  become  less  stable  on  ageing.  The  salt  concentration  for 
flocculation  increases  with  the  valency  of  the  anion.  E.  M.  C. 

Distribution  of  Hydrogen  Ions  between  Gelatin  and  Water. 

I.  I.  Shukoff  and  S.  A.  Stschoukareff  (J.  Physical  Chem.,  1925, 
29,  285 — 294). — When  hydrochloric  acid  is  titrated  with  sodium 
hydroxide  in  the  presence  of  commercial  gelatin,  a  hydrogen  elec¬ 
trode  showed  that  the  titration  curves  meet  at  a  point  corresponding 
with  pu  5-6.  It  is  suggested  that  gelatin  is  a  mixture  of  two 
substances  with  different  isoelectric  points.  The  decreased  amount 
of  sodium  hydroxide  required  to  produce  a  given  value  between 
3-5  and  5-6  is  proportional  to  the  amount  of  gelatin  in  solution. 
Similarly,  the  increased  amount  of  sodium  hydroxide  required  to 
produce  a  given  pn  value  between  5-6  and  10-5  is  proportional  to 
the  amount  of  gelatin  present.  Hence,  for  a  definite  value,  the 
number  of  hydrogen  or  hydroxyl  ions  bound  by  1  g.  of  gelatin  is 
constant  and  independent  of  the  concentration  of  the  gelatin. 

M.  B.  D. 

Surface  Tension,  Surface  Energy,  and  the  Surface  Layer. 

I.  A.  M.  Williams  {Mem.  Manchester  Phil.  Soc.,  1924,  68, 
1 — 11). — The  change  in  volume  which  occurs  in  the  transference  of 
a  substance  from  the  liquid  phase  to  the  surface  layer  makes  it 
necessary  to  amplify  the  usual  expression  for  the  surface  energy  of  a 
liquid.  The  alteration  is,  however,  only  of  importance  at  temper¬ 
atures  near  to  the  critical  point.  It  is  shown  that  the  surface  layer 
of  a  liquid,  if  normally  unimolecular  at  the  ordinary  temperature, 
does  not  become  2  mols.  thick  until  quite  close  to  the  critical  point, 
where  it  increases  rapidly.  A.  E.  M. 
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Surface  Tensions  of  Aqueous  Solutions  of  Various  Organic 
Compounds.  P.  R.  Edwards  (J.  Chem.  Soc.,  1925,  127,  744 — 
747). — The  surface  tensions  of  aqueous  solutions  of  amyl  alcohol, 
menthol,  camphor,  thymol,  and  p-toluidine  have  been  measured  by 
a  capillary  rise  method  at  15 — 18°.  In  all  cases,  the  surface  tension 
tends  to  approach  a  constant  value  with  increasing  concentration. 
The  lowering  of  the  surface  tension  is  comparable  with  that  produced 
by  most  active  colloids,  although  the  substances  are  crystalloids. 
Data  for  aqueous  solutions  of  other  organic  substances  are  given ; 
in  all  cases,  the  relative  lowering  produced  is  in  accordance  with  the 
Harkins-Langmuir  theory  of  “  polar  ”  molecules  and  surface 
tension.  A.  E.  M. 

Force  of  Adhesion  between  Metal  Surfaces.  IV.  Syn¬ 
thetic  Metal  Structures.  F.  Sauerwald  and  E.  Jaenichen 

(Z.  Elektrochem.,  1925,  31,  18 — 24;  cf.  A.,  1922,  ii,  746).— Investi¬ 
gations  on  the  effect  of  pressure,  temperature,  and  duration  of 
heating  on  the  strength  and  density  of  test  pieces  made  of  iron, 
copper,  and  nickel  powders  show  that  the  force  of  adhesion  increases 
with  temperature,  but  that  at  high  temperatures  a  decrease  occurs 
owing  to  a  crystallisation  process.  The  tensile  strength  depends 
on  the  degree  of  compression  and  on  the  size  of  the  original  powder 
grains.  Powders  composed  of  two  metals  gave  strengths  of  the 
same  order  of  magnitude  as  those  for  pure  metal  powders.  The 
force  of  adhesion  of  test  pieces  of  Acheson  graphite  and  carbides 
was  very  small.  M.  B.  D. 

Measurement  of  the  Surface  Tension  of  Molten  Glass. 

A.  Lacrenier  and  P.  Gilard  (Bull.  Soc.  chim.  Belg.,  1925,  34,  27 — 
34). — The  effects  of  various  constituents  on  the  surface  tension  of 
molten  glass  is  determined  by  the  authors’  “  drop  ”  method  (cf. 
ibid.,  1924,  33,  119).  The  surface  tension  is  increased  in  soda- 
silica  glasses  when  the  proportion  of  calcium  is  increased,  when 
calcium  is  replaced  by  aluminium,  or  partly  by  barium  or  mag¬ 
nesium;  it  is  decreased  when  the  proportion  of  silica  is  reduced, 
when  the  proportion  of  sodium  is  increased,  when  the  sodium  is 
replaced  either  wholly  or  partly  by  potassium,  and  by  the  addition 
of  sodium  sulphate  or  boric  acid.  The  increase  of  sodium  relative 
to  calcium  causes  a  linear  reduction  in  the  surface  tension.  The 
results  do  not  agree  with  those  of  Quincke,  and  the  relative  accuracy 
of  the  two  methods  is  criticised.  By  means  of  comparative  experi¬ 
ments,  it  is  shown  that  the  diameter  of  the  tube  used  to  produce  the 
drops  has  practically  no  effect  on  the  results.  J.  W.  B. 

Surface  Tension  of  Dilute  Electrolytes.  C.  Wagner  ( Physi - 
kal.  Z.,  1924,  25,  474). — From  a  consideration  of  the  potential 
at  the  interface  of  two  dielectrics  and  the  consequent  change  in 
concentration  at  the  surface  of  an  electrolyte  a  general  expression 
is  deduced  for  the  change  in  the  surface  tension  of  an  electrolyte 
in  its  dependence  on  the  concentration.  Good  agreement  is  found 
between  the  values  predicted  by  theory  and  those  observed  by 
Heydweiller  (Ann.  Physik,  1910,  [iv],  33, 145)  for  aqueous  solutions 
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of  sodium,  potassium,  and  ammonium  chlorides,  sodium  and 
potassium  nitrates.  R.  W.  L. 

Surface  Concentration  of  Gelatin  at  a  Liquid-Gas  Inter¬ 
face  as  Indicated  by  the  Change  in  Surface  Tension.  J.  M. 

J ohlin  (J.  Physical  Ghem.,  1925,  29,  271 — 284). — The  surface 
tension  of  gelatin  rendered  ash-free  by  the  method  of  Knaggs, 
Manning,  and  Schryver  (A.,  1923,  i,  1144)  has  been  determined  by 
the  capillary  rise  and  the  drop-weight  method  at  40°.  The  solutions 
show  a  gradual  decrease  in  surface  tension  with  time.  For  a  given 
interval  after  the  formation  of  the  surface,  the  surface  tension  of  a 
1%  solution  shows  a  minimum  at  the  isoelectric  point  pu  4-7. 

M.  B.  D. 

Hollow  Channels  Opening  on  to  the  Surface  of  Metals. 

G.  Tammann  and  H.  Bredemeier  (Z.  anorg.  Chem.,  1925, 142,  54 — 
60). — A  method  is  described  for  determining  the  volume  of  channels 
which  open  on  to  the  surface  of  metals.  The  metal  is  immersed  in 
a  20%  solution  of  potassium  eosin  and  is  subjected  to  a  pressure 
such  that  the  air  in  the  channels  is  completely  dissolved,  its  place 
being  taken  by  solution.  The  absorbed  solution  is  subsequently 
expelled  and  its  volume  and  hence  the  volume  of  the  channels 
determined  colorimetrically.  A  variation  of  the  method  consists 
of  using  water  instead  of  dye  solution,  expelling  it  by  heating,  and 
absorbing  in  a  weighed  calcium  chloride  tube,  but  this  involves 
complications  in  cases  where  the  metal  decomposes  water  on  heating. 
The  application  of  the  method  to  zinc,  copper,  brass,  iron,  and 
bismuth,  and  the  influence  of  annealing,  cold  working,  polishing, 
and,  in  the  case  of  brass  and  iron,  composition  are  described.  As 
was  expected,  by  far  the  lowest  result  is  given  by  bismuth,  which 
expands  on  solidifying.  N.  H.  H. 

Behaviour  of  Crystals  and  Lenses  of  Fats  on  the  Surface 
of  Water.  A.  P.  Cary  and  E.  K.  Rideal  {Nature,  1925,  115, 
457 — 458). — Solid  fatty  acids  and  esters  spread  on  water  surfaces 
until  the  surface  tension  of  the  water  falls  to  a  definite  equilibrium 
value,  but  the  rate  of  spreading  is  slower  than  for  liquids.  A 
diagram  is  given  for  stearic  acid  in  which  the  two-dimensional 
pressure  of  the  equilibrium  between  crystals  and  liquid  lenses  and 
the  condensed  and  expanded  types  of  surface  films  is  plotted  as  a 
function  of  the  temperature.  The  latent  heat  of  fusion  of  stearic 
acid  is  computed  to  be  12700  cals.  A.  A.  E. 

Deviations  from  van’t  Hoff’s  Law.  W.  Swientoslawski 
{Bull.  Boc.  chim.,  1925,  [iv],  37,  263 — 271). — The  osmotic  pressure, 
P,  of  a  solution  may  be  approximately  expressed  by  the  equation  : 
P=xznRT  (cf.  A.,  1923,  ii,  546),  where  x  represents  the  deviation 
from  Raoult’s  law.  The  deviation  from  van’t  Hoff’s  law  is  positive 
when  the  molecular  volume  of  the  dissolved  substance  is  greater 
than  that  of  the  solvent.  When  these  volumes  are  practically 
equal,  the  solutions  obey  the  law,  provided  w/(??+Ar)<0-02.  For 
most  electrolytes,  z  is  approximately  unity,  so  that  the  deviations 
from  van’t  Hoff’s  law  are  not  large.  S.  K.  T. 
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So-called  “Metal  Ammoniums.”  Vapour  Pressure  of 
Solutions  of  Lithium  in  Liquid  Ammonia.  C.  A.  Kraus  and 

W.  C.  Johnson  (J.  Araer.  Chem.  Soc.,  1925,  47,  725 — 731). — The 
vapour  pressures  of  solutions  of  lithium  in  liquid  ammonia  at 
—39-4°  have  been  investigated  from  the  saturation  point  (3-61 
mols.  of  ammonia  per  atom  of  lithium)  to  a  concentration  of  60 
mols.  of  ammonia  per  atom  of  lithium.  The  pressure  rises  rapidly 
with  increasing  dilution  and  then  more  slowly  until  the  region  of 
two  liquid  phases  is  reached,  when  the  pressure  remains  constant  at 
540  mm.  (v.  p.  of  pure  ammonia  555  mm.).  The  curve  is  continuous 
and  no  indication  is  found  of  the  abnormalities  recorded  by  Benoit 
(A.,  1923,  ii,  635).  There  is  no  evidence  of  the  formation  of  com¬ 
pounds  of  the  alkali  metals  with  ammonia  of  the  ammonium  type. 

J.  S.  C. 

Spectrographic  Study  of  the  Formation  of  Complexes  in 
Aqueous  Solution.  P.  Job  (Compt.  rend.,  1925,  180,  928 — 
930).- — The  existence  of  complexes  in  aqueous  solution  is  indicated 
by  the  absorption  spectra.  The  method  may  be  used  to  determine 
the  formula  and  stability  of  the  complexes.  J.  S.  C. 

Method  of  Determining  the  Presence  or  Absence  of  Com¬ 
plex  Salts  or  Ions  in  Dilute  Aqueous  Solution.  H.  W. 

Patterson  and  J.  Duckett  (J.  Chem.  Soc.,  1925, 127,  624 — 628). — 
Determinations  have  been  made  of  the  elevations  of  the  critical 
solution  temperature  for  water  and  phenol,  on  the  addition  of  single 
salts  and  pairs  of  salts.  An  additive  elevation  of  critical  solution 
temperature  with  increasing  concentration  of  the  salt  pair  is 
regarded  as  indicating  no  complex  formation.  Deviations  from 
additivity  are  attributed  to  complex  formation,  the  magnitude  of  the 
deviation  affording  a  measure  of  the  amount  of  complex  formation. 
Potash  alum  and  iron  alum  show  indication  of  the  existence  of  alum 
molecules  only  at  concentrations  greater  than  7 — 8  molar.  Definite 
complex  formation  is  indicated  in  the  case  of  mixtures  of  potassium 
iodide  with  mercuric  iodide  and  cadmium  iodide.  A.  E.  M. 

Viscosity  of  Rubidium  Hydroxide  Solutions.  R.  Fricke 

(Z.  anorg.  Chem.,  1924,  139,  419 — 420).— Measurements  of  the 
viscosity  of  solutions  of  rubidium  hydroxide  through  the  concen¬ 
tration  range  0-09 — TO N  show  that  this  is  smaller  than  that  of 
potassium  hydroxide  solutions.  This  is  attributed  to  the  smaller 
degree  of  hydration  of  the  rubidium  ion.  H.  T. 

Theory  of  Brownian  Movement.  F.  Zeilinger  (Ann. 
Physik,  1924,  [iv],  75,  403 — 425). — The  theory  of  the  Brownian 
movement  has  been  applied  to  the  discussion  of  the  reflexion,  or 
condensation  and  subsequent  evaporation,  of  particles  at  a  boundary 
surface.  S.  B. 

Nephelometry.  H.  Klein mann  ( Kolloid-Z .,  1925,  36,  168 — 
174;  cf.  A.,  1920,  ii,  634;  1921,  ii,  56). — The  failures  of  other 
workers  to  obtain  a  simple  linear  relationship  between  turbidity 
and  concentration  are  ascribed  to  defects  in  the  optical  arrangements 
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employed.  An  accuracy  of  0-3 — 0*5%  can  be  obtained  with  the 
author’s  nephelometer,  provided  that  the  solutions  are  uniform 
and  within  suitable  limits,  that  the  turbidities  compared  are  within 
the  range  1  :  4,  and  that  the  solutions  have  equal  degrees  of  disper¬ 
sion.  A  systematic  exploration  of  the  turbidity— concentration 
relationships  is  a  necessary  preliminary  to  nephelometric  analysis. 
A  new  micronephelometer  and  a  standard  of  turbidity  are  described 
(cf.  A.,  1923,  ii,  429).  E.  M.  C. 

Jelly  State  of  Matter.  I.  P.  P.  von  Weimarn  ( Kolloid-Z ., 
1925,  36,  175 — 176). — Disperse  systems  of  salts  of  fatty  acids  in 
dry  toluene  change  gradually  from  typical  elastic  transparent 
jellies  into  flocculent  precipitates.  The  formation  of  a  jelly  is 
regarded  as  an  extreme  case  of  crystallisation.  E.  M.  C. 

Colloidal  Sugar.  II.  P.  P.  von  Weimarn  ( Kolloid-Z .,  1925, 
36,  176 — 177  ;  cf.  this  vol.,  ii,  290). — A  dispersoid  solution  of  sugar 
prepared  by  pouring  an  acetone  solution  into  an  aromatic  hydro¬ 
carbon  was  stable  for  a  month  with  dextrose,  a  week  with  sucrose, 
and  10  minutes  with  lactose.  The  solutions  exhibit  polychromatic 
phenomena  (cf.  following  abstract).  E.  M.  C. 

Disperse  Systems,  giving  all  the  Spectrum  Colours  in 
Order  on  Temperature  Changes.  P.  P.  von  Weimarn 
(Kolloid-Z.,  1925,  36,  177 — 178). — The  disperse  system  prepared  by 
heating  glycerol  with  a  solution  of  caoutchouc  in  xylene  exhibits 
a  continuous  colour  change  covering  the  whole  of  the  spectrum 
when  the  temperature  is  raised  or  lowered.  E.  M.  C. 

General  Colloid  Chemistry.  XIII.  Analysis  and  Con¬ 
stitution  of  Silver  Sols.  III.  E.  Fried  and  W.  Pauli  ( Kolloid - 
Z.,  1925,  36,  138 — 148;  cf.  A.,  1923,  ii,  636). — The  silver  sol  pre¬ 
pared  by  the  reduction  of  ammoniacal  silver  chloride  by  hydrazine 
hydrate  is  shown  to  contain  the  ammonium  ion.  On  prolonged 
dialysis  the  electrical  conductivity  passes  through  a  minimum 
value.  The  subsequent  increase  in  conductivity  is  ascribed  to  the 
replacement  of  ammonium  by  hydrogen  ion  with  the  formation 
of  an  “  acidoid.”  Direct  measurements  of  the  mobility  agree  with 
those  calculated  from  the  equivalent  ionic  mobility.  The  critical 
value  for  flocculation  by  aluminium  sulphate  corresponds  with  a 
concentration  6*4  x  10~5A  of  ammonium  ions  in  the  sol.  On  the 
addition  of  increasing  quantities  of  aluminium  sulphate,  the 
mobility  decreases  regularly,  and  only  a  single  flocculation  zone  is 
given.  Sols  treated  with  sodium  carbonate  show  with  aluminium 
sulphate  a  reversal  of  the  electrical  charge  and  a  series  of  flocculation 
zones.  The  sol  is  represented  as  of  the  type  (AgCl2)'NH4*,  with  a 
little  Ag(NH3)2Cl2'NH4-.  E.  M.  C. 

Preparation  and  Properties  of  Silicic  Acid  Gel.  H.  A. 

Fells  and  J.  B.  Firth  (J.  Physical  Chern.,  1925,  29,  241 — 248). — 
The  time  of  setting  of  silicic  acid  gel,  prepared  from  sodium  silicate 
and  hydrochloric  acid,  has  been  determined.  In  acid  solutions, 
the  quickest  set  is  obtained  with  concentrated  acid,  and  the 
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time  increases  as  the  acid  concentration  is  decreased  until,  in  the 
vicinity  of  the  neutralisation  point,  it  becomes  very  indefinite.  In 
alkaline  solutions  a  slight  alkalinity  produces  an  immediate  set 
and  the  time  of  setting  increases  with  the  hydroxyl- ion  concen¬ 
tration.  Under  certain  conditions,  two  gels  are  obtained,  the  first 
of  which  is  cloudy,  whilst  the  second  is  a  very  clear  gel.  The  con¬ 
centration  of  sodium  chloride  and  the  degree  of  hydration  are  much 
greater  in  the  last-formed  gel.  The  removal  of  sodium  chloride 
from  the  gel  after  heating  does  not  materially  alter  its  sorptive 
capacity  for  water.  M.  B.  D. 

Preparation  and  Properties  of  some  Protected  Silver  Sols. 

I.  D.  Garard  and  G.  E.  Duckers  (J.  Amer.  Chem.  Soc.,  1925,  47, 
692 — 696). — Reversible  silver  sols  have  been  prepared  by  reduction 
with  dextrose  or  formaldehyde,  agar-agar,  dextrin,  or  gum  arabic 
being  used  as  protecting  agent.  The  sols  protected  with  gum 
arabic  are  stable  within  wide  concentration  limits  and  in  the  presence 
of  relatively  large  concentrations  of  electrolytes.  They  react  with 
the  chlorides  of  antimony,  bismuth,  gold,  mercury,  and  copper  to 
give  other  sols,  the  rate  of  the  reaction  with  copper  chloride  furnish¬ 
ing  a  measure  of  the  extent  of  the  protection.  The  bactericidal 
activity  of  a  sol  protected  with  agar-agar  or  gum  arabic  is  of  the 
same  order  as  the  commercial  preparations  protected  with  protein. 

J.  S.  C. 

Isoelectric  Points  of  Gliadin  and  Glutenin.  E.  L.  Tagtte 
(J.  Amer.  Chem.  Soc.,  1925,  47,  418— 422).-— The  isoelectric  points 
of  gliadin  and  glutenin,  obtained  from  gluten  by  successive  extraction 
with  70%  alcohol  and  ether,  respectively,  were  determined  by  finding 
a  mixture  of  0-014f -solutions  of  primary  and  secondary  sodium 
phosphates,  the  pu  of  which  is  not  changed  by  the  addition  of  the 
protein.  The  values  are  pH=6- 5  and  pn=7*0,  respectively.  [Cf. 
B.,  1925;  295.]  F.  G.  W. 

Lyophilic  Colloids  and  Poiseuille's  Law.  H.  R.  Krtjyt 

and  C.  Robinson  ( Proc .  K.  Akad.  Wetensch.  Amst.,  1924,  27,  886 — 
891). — The  question  as  to  whether  lyophilic  sols  possess  a  real 
viscosity,  or  whether  they  behave  like  elastic  bodies  is  discussed. 
Freundlich  and  Schalek  (this  vol.,  ii,  112)  have  stated  that  sols 
investigated  by  them  deviate  from  Poiseuille’s  law.  To  test  this, 
the  Hess  viscosimeter,  specially  modified  for  the  purpose,  has  been 
used  to  investigate  gelatin  sols  at  temperatures  above  and  belowr 
that  at  ‘which  gelation  begins,  with  the  result  that  Poiseuille’s  law 
is  found  to  hold  exactly  at  40°  and  30°,  whilst  at  23°  the  expected 
deviations  occur.  The  contention  of  Freundlich  and  others,  that 
viscosity  measurements  on  colloids  should  not  be  made  with  the 
Ostwald  viscosimeter,  but  with  the  Couette  or  Hess  apparatus,  is 
criticised.  From  a  review  of  previous  work  the  authors  conclude 
that  sols  consisting  only  of  primary  particles  always  follow  Poiseu¬ 
ille’s  law,  but  that  deviations  occur  when  the  primary  particles 
have  united  to  form  aggregates  either  by  temperature  gelation  or 
electrolytic  coagulation.  The  theoretical  bearing  of  this  is  briefly 
discussed.  L.  L.  B. 
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Velocity  Function  of  the  Viscosity  of  Disperse  Systems.  II. 

W.  Ostwald  ( Kolloid-Z .,  1925,  36,  157 — 167;  cf.  this  vol.,  ii,  291). 
— The  equation  t]=kpn  .t,  where  r/  is  the  viscosity,  p  the  pressure, 
t  the  time,  and  k  and  n  are  constants,  is  applied  to  measurements 
of  the  viscosity  of  disperse  systems  by  the  Hess  and  Couette  methods. 
Results  with  the  Hess  apparatus  may  be  fitted  with  an  accuracy  of 
1 — 2%,  whilst  those  obtained  with  the  Couette  apparatus  agree 
within  the  limits  of  the  rather  large  errors  involved.  Attention 
is  directed  to  certain  sources  of  error  in  the  Hess  apparatus,  especially 
for  very  small  pressures.  Ostwald’s  capillary  viscosimeter,  with 
lengthened  arms  or  in  conjunction  with  a  manometer,  is  the  most 
suitable  for  measuring  the  velocity  function,  or  the  structural 
viscosity,  of  colloidal  systems.  E.  M.  C. 

Gel  Replacement.  A  New  Aspect  of  Metasomatism.  W. 

Lindgren  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  5 — 11). — A  paper  of 
geological  interest  in  which  consideration  is  given  to  gel  replacement 
as  a  factor  in  the  transformation  of  minerals.  These  are  decomposed 
and  partly  dissolved  by  aqueous  sol  solutions  which  move  in 
subterranean  interstices  of  capillary  dimensions,  coagulation 
resulting  when  the  conditions  are  favourable.  J.  S.  C. 

Action  of  Bile  Salts  on  Gelatin.  G.  V.  Stuckert  (Anal. 
Asoc.  Quim.  Argentina,  1924,  11,  352 — 364). — The  effects  produced 
by  different  bile  salts  on  gelatin  gels  include  liquefaction,  periodic 
formations  analogous  to  the  Liesegang  phenomenon,  and  the 
formation  of  gaseous  spaces.  G.  W.  R. 

Effect  of  Neutral  Salts  on  Gelatin.  I.  Swelling  Action 
of  Neutral  Salts  and  the  Value  of  the  Hofmeister  Series. 

E.  Stiasny  and  S.  R.  D.  Gupta  ( Collegium ,  1925,  13 — 23). — Com¬ 
mercial  gelatin  containing  2%  of  ash  and  having  pK  5-9  was  rendered 
ash-free  by  washing  in  a  buffer  solution  of  p^  4-7  until  the  pa  had 
been  reduced  to  4-7  and  then  in  cold  distilled  water  until  free  from 
the  salts  in  the  buffer.  The  product  contained  0-015 — 0-027%  of 
ash  and  had  pH  4-7 — 5-08.  The  specific  rotation  was  1-85  for  a  1% 
solution.  Small  quantities  of  this  ash-free  gelatin  were  treated 
with  solutions  of  sodium  chloride,  thiocyanate,  chlorate,  and  nitrate 
of  different  strengths  (N /50 — 22V)  for  2  hours,  24  hours,  and  6  days, 
and  the  swelling  was  measured  by  the  increase  in  volume  of  the 
gelatin.  The  volume  of  the  swollen  gelatin,  the  of  the  salt 
solution  before  and  after  use,  and  the  of  the  gelatin  were  deter¬ 
mined  in  each  case.  The  swelling  was  in  accordance  with  the 
Hofmeister  series,  decreasing  in  the  following  order  CNS>N03> 
C103  >  Cl  >S04,  and  was  not  proportional  to  the  value.  The 
neutral  salt  effect  outweighs  the  ordinary  acid  swelling  effect,  but 
the  swelling  is  influenced  by  the  pK.  The  Hofmeister  anion  effect 
cannot  be  denied,  but  Loeb’s  view  that  swelling  is  due  to  potential 
differences  only  is  erroneous,  since  the  amount  of  swelling  is  not 
proportional  to  the  differences  in  pR  in  the  jelly  and  its  surrounding 
solution.  D.  W. 
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Effect  of  Neutral  Salts  on  Gelatin.  II.  Their  Dispersive 
Effect.  E.  Stiasny,  S.  It.  D.  Gupta,  and  P.  Tresser  ( Collegium , 
1925,  23 — 36). — Observations  on  ultra -filtration,  specific  rotation, 
viscosity,  dialysis,  turbidity,  protective  colloid  action,  and  the 
delicacy  of  the  tannin  precipitation  test  are  recorded  which  show 
that  neutral  salts  increase  the  dispersivity  of  the  gelatin.  Thio¬ 
cyanates  have  the  greatest  effect  and  for  other  salts  a  series  is 
obtained  which  agrees  with  the  Hofmeister  series.  Sodium 
sulphate  appears  to  decrease  the  dispersion  of  the  gelatin  particles. 
It  is  uncertain  whether  the  gelatin  aggregates  are  actually  dispersed 
or  whether  the  gelatin  is  decomposed  into  simpler  protein  complexes. 

1).  W. 

Protective  Action  of  Soaps  on  Zsigmondy’s  Gold  Sols. 

B.  Papaconstantinou  (J.  Physical  Chem.,  1925,  29,  319 — 322). — 
At  the  ordinary  temperature  the  greatest  protective  action  is  shown 
by  sodium  and  potassium  linoleates.  In  decreasing  order  follow 
the  oleates,  palmitates,  stearates,  myristates,  and  laurates.  With 
the  exception  of  the  linoleates,  all  the  soaps  exert  a  greater  protective 
action  at  higher  temperatures.  There  is  no  appreciable  difference 
between  the  protective  action  of  the  sodium  and  potassium  salts. 

M.  B.  D. 

Protective  Action  of  Soaps  on  Arsenious  Sulphide  Sols. 

B.  Papaconstantinou  ( J .  Physical  Chem.,  1925,  29,  323 — 325; 
cf.  preceding  abstract). — With  arsenious  sulphide  sols,  the  protective 
effect  of  the  different  soaps  varies  within  narrower  limits  than  is  the 
case  with  gold  sols.  The  protective  action  is  increased  by  a  rise  in 
temperature  except  in  the  case  of  linoleates,  which  have  a  greater 
protective  action  at  the  ordinary  temperature  on  both  arsenious 
sulphide  and  gold  sols.  M.  B.  D. 

Flocculation  of  Colloidal  Solutions.  A.  Boutaric  (Bull. 
Acad.  Boy.  Beige,  1924,  [v],  10,  560 — 570). — The  change  produced 
by  the  introduction  of  an  electrolyte  into  a  colloidal  solution 
may  be  followed  by  measuring  the  coefficient  of  absorption  of 
the  solution  for  a  definite  ray  by  means  of  the  Fery  spectro¬ 
photometer.  For  an  arsenic  trisulphide  sol  containing  potassium 
chloride,  a  guttapercha  suspension  containing  sulphuric  acid,  a 
ferric  hydroxide  sol  containing  potassium  hydroxide,  etc.,  the 
absorption  coefficient  increases  at  first  rapidly  but  with  continually 
diminishing  speed  until  a  limiting  value  is  approached.  The 
liquid  in  its  final  state  is  comparable  with  an  unstable  jelly  which, 
if  kept  still,  persists  for  some  time,  but  gives  rise  to  a  flocculent 
deposit  when  subjected  to  very  slight  disturbances.  The  speed  of 
flocculation  may  also  be  followed  by  the  spectrophotometric  method, 
and  observations  show  that,  in  all  the  cases  studied,  flocks  appear 
before  the  solution  attains  its  limiting  opacity  and  before  the 
granules  assume  their  maximum  size.  The  above  results  are  in 
agreement  with  Spring’s  hypothesis  that  the  evolution  of  a  sol 
treated  with  an  electrolyte  leads  to  the  formation  of  an  unstable 
system  consisting  of  a  kind  of  jelly  which  is  ruptured  by  agitation, 
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with  separation  of  particles,  these  remaining  suspended  in  the  inter- 
micellar  liquid.  T.  H.  P. 

Coagulation  of  Hydrosols  by  Mixtures  of  Electrolytes  and 
Ionic  Antagonism.  J.  N.  Mukherjee  and  B.  N.  Ghosh  ( J . 
Indian  Chem.  Soc.,  1925,  1,  213 — 224;  cf.  Weiser,  A.,  1922,  ii,  262). 
— The  influence  of  various  anions  on  the  coagulation  of  hydrosols  of 
arsenious  sulphide  by  mixed  electrolytes  has  been  studied.  The 
coagulation  concentrations  of  the  following  electrolytes,  both  alone 
and  in  pairs,  are  recorded  :  sodium  benzoate,  barium  chloride, 
calcium  bromide,  calcium  benzoate,  magnesium  chloride,  barium 
benzoate,  potassium  chloride,  lithium  chloride,  sodium  chloride, 
sodium  acetate,  barium  acetate,  potassium  trichloroacetate,  barium 
trichloroacetate,  trichloroacetic  acid,  and  potassium  ferrocyanide. 
The  effect  of  sodium  benzoate  and  sodium  acetate  on  the  coagulation 
concentration  of  sodium  chloride  is  to  increase  the  concentration 
of  cation  required  in  the  mixture,  and  since  sodium  acetate  or 
benzoate  has  practically  the  same  effect  on  sodium  chloride  as  on 
barium  chloride,  this  effect  is  equally  pronounced  both  in  cases 
where  displacement  of  adsorption  of  one  cation  by  another  is  or  is 
not  possible.  It  is  suggested  that  the  antagonistic  effect  observed 
(cf.  Weiser,  A.,  1924,  ii,  309)  is  due  to  the  protecting  effect  of  an 
initial  rise  in  charge  due  either  to  a  strong  adsorption  of  an  anion 
(e.g.,  with  sodium  benzoate)  or  a  weak  adsorption  of  a  cation  (e.g., 
lithium  chloride),  cations  with  low  coagulating  power  exhibiting 
the  greatest  antagonistic  effect  on  the  coagulating  concentrations 
of  other  ions.  Thus  the  influence  of  sodium  benzoate  on  the  metals 
of  the  alkalis  and  alkaline-earths  is  in  the  order,  Mg>Ca>Ba  and 
Li  >  Na  >K,  i.e.,  in  the  reverse  order  of  their  precipitating  powers. 
The  nature  of  these  effects  cannot  be  clearly  understood  until  a 
simultaneous  determination  of  the  electric  charge  on  the  precipitate 
is  made.  J.  W.  B. 

Influence  of  Radiations  on  the  Flocculation  of  Colloidal 
Solutions.  A.  Boutaric  and  Y.  Maniere  (Bull.  Acad. 
Roy.  Beige,  1924,  [v],  10,  571 — 577). — Neither  red  nor  violet 
rays  appear  to  exert  any  appreciable  influence  on  the  course  or 
velocity  of  flocculation  of  colloidal  solutions  or  suspensions  by 
means  of  electrolytes.  T.  H.  P. 

Electrical  Conductivity  and  Coagulating  Power  of  Acids 
and  Bases.  G.  Rossi  and  M.  Andreanelli  ( Gazzetta ,  1925, 
55,  99 — 103). — The  results  of  experiments  on  colloidal  arsenic 
trisulphide,  Congo-red,  ferric  oxide,  and  methyl-violet  show  the 
inaccuracy  of  the  statement  that  solutions  of  acids  (bases)  of  equal 
electrical  conductivities  exert  the  same  coagulating  action  on  a 
negative  (positive)  colloid  (cf.  Picton  and  Linder,  T.,  1895,  67, 
63;  Hardy,  A.,  1900,  ii,  396),  the  coagulating  power  depending 
on  a  number  of  different  factors.  Perrin’s  modification  of 
the  above  rule,  according  to  which  the  coagulating  powrer  is 
similar  for  solutions  containing  equal  numbers  of  hydrogen  (or 
hydroxyl)  ions  (J.  Chim.  Physique,  1905,  3,  50)  is  valid  only  if  the 
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coagulation  is  regarded  solely  as  an  electrical  phenomenon  (cf. 
Rossi,  A.,  1924,  ii,  459).  T.  H.  P. 

Connexion  between  the  Dispersion  Process  and  the  Pro¬ 
duction  of  Chemical  Compounds.  P.  P.  von  Weimarn 
( Kolloid-Z .,  1925,  36,  175). — The  possible  existence  of  dynamic 
forms  of  hydrogen  chloride  and  silica  is  discussed.  E.  M.  C. 

Practical  Results  of  the  Theoretical  Development  of 
Chemistry.  F.  Haber  (J.  Franklin  Inst.,  1925,  199,  437 — 456). 

Influence  of  J.  Willard  Gibbs  on  the  Science  of  Physical 
Chemistry.  F.  G.  Donnan  (J.  Franklin  Inst.,  1925,  199,  457 — 
483). 

Atomic  Dissociation  of  Chlorine  and  Hydrogen.  I. 
Dissociation  of  Chlorine.  K.  Wohl  (Z.  Elektrochern.,  1924, 
30,  36—46).  The  mean  molecular  heat  of  chlorine  determined  by 
the  explosion  method  between  291°  and  1335°  Abs.  was  found  to  be 
6-83  cal.  ±1*3%.  At  any  temperature  up  to  2000°  Abs.  the  mole¬ 
cular  heat  is  given  approximately  by  the  equation  G  —  4-963  -f- 
(Et—E2q1)/(T — 291),  E  being  the  Einstein  function  calculated  for 
2-2  degrees  of  freedom  =  90-2.  The  heat  of  dissociation  of  1  mol.  of 
chlorine  at  the  absolute  zero  amounts  to  57000+2000  cal.  and  at 
constant  pressure  can  be  calculated  for  any  temperature  by  the 
expression  Q  =  57000+2-978 T—E. 

The  influence  of  temperature  on  the  dissociation  of  chlorine  is 
given  by  log  Kp=  — 57000/4-57 IT +  1-5  log  T— A/4-571T+T366,  p 
being  expressed  in  atmospheres  and  F  being  the  energy  of  atomic 
vibration.  H.  T. 

Influence  of  Valency  Direction  on  the  Dissociation  Con¬ 
stants  of  Dibasic  Acids.  C.  H.  Spiers  and  J.  F.  Thorpe  (J. 
Chem.  Soc.,  1925,  127,  538 — 544). — The  ionisation  constants  of 
various  ^-substituted  glutaric  acids  indicate  that  the  introduction 
of  (/era-groupings  causes  a  large  increase  in  the  dissociation  constant. 
For  glutaric  acid  A=4-69x  10“5,  whilst  for  p+dipropylglutaric  acid 
A =33-9  X  10  5.  Introduction  of  alkyl  groups  into  various  fatty 
acids  has  little  influence  on  the  ionisation  constants.  Similar 
results  are  produced  by  substitution  in  malonic  and  succinic  acids — 
the  larger  the  substituting  groups  up  to  a  certain  limit  the  greater 
the  effect  on  the  value  of  the  dissociation  constant,  whilst  gem- 
groups  have  a  very  marked  effect.  A.  E.  M. 

Water-gas  Equilibrium.  J.  R.  Partington  and  W.  G. 
Shilling  (J.  Soc.  Chem.  Ind.,  1925,  44, 149 — 150t,  242t). — The  equi¬ 
librium  constant  A=[C02] .  [H2]/[CO] .  [H20]  has  been  calculated 
from  the  formula  log  A— — 2125/T+1-077  log  T— 0-03898T+ 
0-0e133T2+C  derived  by  the  application  of  Kirchhoff’s  equation  to 
the  following  values  for  the  molecular  heat  at  constant  volume, 
Cv  in  cal./g.-mol.,  carbon  dioxide  6-700+ 0-0045£— 0-05102f2, 
hydrogen  4-850+0-037£,  carbon  monoxide  4-970  +  0-0317£+0-063R2, 
water  vapour  6-750— 0-001 19£+0-05234£2.  The  value  used  for  C 
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is  — 05425,  which  is  the  mean  of  the  values  obtained  by  Hahn, 
Allner,  and  Haber  and  Richardt  between  959°  and  1645°  Abs.  The 
calculated  values  for  K  are  0-630  (1000°  Abs.),  0-943  (1100°),  1-31 
(1200°),  1-71  (1300°),  2-14  (1400°),  2-59  (1500°),  3-05  (1600°),  3-50 
(1700°),  3-96  (1800°  Abs.).  F.  B. 

Equilibrium  in  Systems  of  the  Type  A12(S04)3-M"S04- 
H20.  I.  Aluminium  Sulphate-Copper  Sulphate-Water  and 
Aluminium  Sulphate-Manganous  Sulphate-Water  at  30°. 

R.  M.  Caven  and  T.  C.  Mitchell  (J.  Chem.  Soc.,  1925, 127,  527 — 
531). — The  former  system  shows  no  double  salt  formation.  In  the 
latter,  the  double  salt  Al2(S04)3,MnS04,22H20,  identical  with  the 
mineral  apjohnite,  is  formed.  This  bears  no  resemblance  to  the 
alums  and  should  not  be  termed  a  “  pseudo -alum.”  A.  E.  M. 

Buffer  Mixtures  Prepared  without  Standard  Acid  as  Base. 

I.  M.  Kolthoff  ( J .  Biol.  Chem.,  1925,  63,  135 — 141). — The  com¬ 
position  is  recorded  of  mixtures  of  succinic  acid  and  borax  giving 
buffer  solutions  of  pa  3-0 — 5-8  and  of  succinic  acid  and  potassium 
dihydrogen  phosphate  covering  the  range  pK  5-8 — 9-2.  C.  R.  H. 

Influence  of  Solvent  on  the  Equilibrium  of  Isomerides. 

H.  V ixseboxse  ( Annalen ,  1925,  442,  306 — 308;  cf.  Smits,  A., 
1915,  ii,  750;  1917,  ii,  232;  Vixseboxse,  A.,  1921,  ii,  179). — A  reply 
to  Dimroth  (this  vol.,  ii,  36).  H.  W. 

Aqueous  Solutions  of  Carbamates  and  Carbonates.  C. 

Faurholt  {J.  Chim.  physique,  1925,  22,  1 — 44). — Previous  work 
(A.,  1922,  ii,  272)  on  the  equilibrium  ammonium  carbamate 
ammonium  carbonate  is  extended  to  the  corresponding  salts  derived 
from  methylamine,  dimethylamine,  and  glycine.  By  methods 
similar  to  those  used  previously,  the  equilibrium  constants  and 
velocity  coefficients  of  the  reaction  carbamate -f- water  carbonate 

in  buffer  solutions  of  the  free  base  and  its  chloride  have  been  evalu¬ 
ated.  The  amounts  of  carbamate  in  the  equilibrium  mixtures  at 
18°  are  very  much  higher  for  glycine  and  methylamine  than  for 
ammonia  and  dimethylamine.  In  strongly  alkaline  solution,  the 
decomposition  of  the  carbamate  is  practically  complete.  Measure¬ 
ments  of  the  velocity  of  this  decomposition  were  made  for  the  above 
substances  for  various  concentrations  of  carbamate  and  alkali.  It 
is  shown  on  theoretical  grounds  that  in  the  above  equilibria  the 
state  of  the  system  is  fixed  by  the  concentration  of  the  amine  and  the 
amine  salt.  These  concentrations,  together  with  the  equilibrium 
constants,  also  determine  the  velocity  with  which  equilibrium  is 
attained  in  a  given  mixture.  Values  for  the  velocity  coefficients 
calculated  for  various  concentrations  of  amine  and  salt  are  in  most 
cases  in  agreement  with  experimental  values.  F.  G.  T. 

Anomalous  Behaviour  of  Strong  Electrolytes.  A.  Frivolh 
( Physikal .  Z.,  1924,  25,  465). — On  the  basis  of  the  theory  of 
Debye  and  Hiickel  (A.,  1923,  ii,  459,  724 ;  1924,  ii,  386)  an  expression 
is  derived  which  connects  the  osmotic  coefficient,  i.e.,  the  variation  of 
the  diminution  in  vapour  pressure  from  the  classical  value,  with 
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the  concentration  of  a  solution  whether  strong  or  weak  and  with  the 
dielectric  constant  of  the  solute.  The  form  of  this  expression  is  such 
that  as  the  concentration  approaches  zero  a  linear  relation  obtains 
between  this  coefficient  and  the  square  root  of  the  molar  concentra¬ 
tion  of  the  solute.  Previous  data  for  aqueous  solutions  of  sodium 
and  potassium  chlorides  are  shown  to  be  in  accordance  with  the 
predictions  of  the  theory.  New  observations  on  b.  p.  elevation  for 
dilute  solutions  of  lithium  chloride  in  methyl,  ethyl,  and  propyl 
alcohols  lead  to  values  for  the  osmotic  coefficient  which  vary  with 
the  molar  concentration  of  lithium  chloride  in  the  manner  pre¬ 
dicted  by  the  theory.  The  divergence  at  higher  concentrations 
is  attributed  to  the  solvation  of  the  ions,  of  which  the  theory  takes 
no  account.  A  description  is  given  of  the  technique  employed  in 
the  work  on  lithium  chloride.  R.  W.  L. 

Activities  of  Strong  Electrolytes.  I.  The  Activity  of 
Hydrochloric  Acid  derived  from  the  Electromotive  Force 
of  Hydrogen-Silver  Chloride  Cells.  G.  Scatchard  (J.  Amer. 
Chem.  Soc.,  1925,  47,  641— 648).— The  E.M.F.  of  the  cell  Pt,H2| 
HCl,AgCl|Ag  at  25°  has  been  measured  over  a  range  of  hydrochloric 
acid  concentration  0-01 — 1-5 M.  The  activity  coefficients  of  the 
ions  have  been  calculated  from  these  and  from  the  earlier  measure¬ 
ments  of  Linhart  (A.,  1919,  ii,  444)  and  of  Noyes  and  Ellis  (A., 
1918,  ii,  27).  They  are  in  good  agreement  with  those  calculated 
from  the  freezing-point  measurements  of  Randall  and  Vanselow 
(this  vol.,  ii,  33),  and  at  low  concentrations  are  in  accordance  with 
the  limiting  equation  of  Debye  and  Hiickel.  J.  S.  C. 

Activities  of  Strong  Electrolytes.  II.  A  Revision  of  the 
Activity  Coefficients  of  Potassium,  Sodium,  and  Lithium 
Chlorides,  and  Potassium  Hydroxide.  G.  Scatchard  (J. 
Amer.  Chem.  Soc.,  1925,  47,  648 — 661). — The  activity  coefficients 
of  the  above  electrolytes  have  been  calculated  from  all  the  available 
measurements  of  electromotive  force,  freezing  point,  and  vapour 
pressure,  using  the  methods  of  Lewis  and  Randall  (“  Thermo¬ 
dynamics,”  1923,  Chaps.  26 — 28),  modified  in  accordance  with 
the  theory  of  Debye  and  Hiickel  (A.,  1923,  ii,  459,  724). 

J.  S.  C. 

Activity  Coefficient  of  Sodium  Hydroxide  in  Aqueous 
Solution.  H.  S.  Harned  (J.  Amer.  Chem.  Soc.,  1925,  47,  676 — 
684). — The  E.M.F.  of  cells  of  the  type  H2|NaOH(m2)jNa^Hg] 
NaOH(?rq)|H2,  where  m2  was  varied  from  0-005  to  3  0 M,  m1  remaining 
constant  at  0-01ilf ,  have  been  determined  at  25°.  From  these,  the 
activity  coefficients  of  sodium  hydroxide  and  the  vapour  pressures 
of  the  solutions  have  been  calculated  and  compared  with  the  corre 
sponding  values  for  potassium  hydroxide,  computed  from  the  E.M.F. 
data  of  Knobel  (A.,  1923,  ii,  116),  employing  the  corresponding 
potassium  hydroxide  cells.  The  activity  coefficient  of  potassium 
hydroxide  is  greater  than  that  of  sodium  hydroxide  at  concentrations 
above  0-0 5M.  Both  coefficients  pass  through  a  pronounced 

minimum  value  with  increasing  concentration.  J.  S.  C. 
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Activity  Coefficient  of  Sodium  Hydroxide  in  Sodium 
Chloride  Solutions.  H.  S.  Harned  (J.  Amer.  Chem.  Soc.,  1925, 
47,  684 — 689). — The  E.M.F .  of  cells  of  the  type 

H2iNaOH(m1),NaCl(m)|Na,Hg|NaOH(m1)|H2, 
in  which  m1  is  0-1  or  0*0171/,  and  m  varies  over  a  considerable  range, 
have  been  measured  at  25°.  The  values  are  corrected  for  the  activity 
of  water  in  the  solution  and  the  activity  coefficients  of  sodium 
hydroxide  in  the  salt  solutions  calculated.  The  activity  coefficients 
pass  through  minimum  values  with  increasing  concentration  of  the 
chloride.  J.  S.  C. 

Activity  Coefficient  of  Potassium  Hydroxide  in  Potassium 
Chloride  Solutions.  H.  S.  Harned  (J.  Amer.  Chem.  Soc.,  1925, 
47,  689  692;  cf.  preceding  abstract). — The  activity  coefficient  of 

potassium  hydroxide  in  0-01  and  0-0/  concentrations  in  potassium 
chloride  solutions  has  been  calculated  from  E.M.F.  data  for  the 
corresponding  potassium  hydroxide-potassium  chloride  cells.  As  in 
the  case  of  sodium  hydroxide,  the  activity  coefficient  passes  through 
a  minimum  value  with  increasing  chloride  concentration,  the  actual 
values  being,  however,  greater.  This  behaviour  is  the  reverse  of 
that  observed  when  the  influence  of  the  two  chlorides  on  the  activity 
coefficient  of  hydrochloric  acid  is  investigated,  the  activity  co¬ 
efficient  being  greater  in  the  sodium  chloride  solutions.  J.  S.  C. 

Activities  of  Strong  Electrolytes.  III.  The  Use  of  the 
Flowing  Junction  to  Study  the  Liquid  Junction  Potential 
between  Dilute  Hydrochloric  Acid  and  Saturated  Potassium 
Chloride  Solutions  ;  and  the  Revision  of  some  Single 
Electrode  Potentials.  G.  Scatchard  (J.  Amer.  Chem.  Soc., 
1925,  47,  696 — 709). — Measurements  have  been  made  of  the 
E.M.F.’s  of  the  cells  of  the  type  Hg|HgCl,KCl(sat.)||HCl(c)AgCl|Ag 
at  25°  (c,  0-01 — 1‘5M)  using  a  flowing  junction.  On  stopping  the 
flow,  the  liquid  junction  potential  changes  by  about  3-5  millivolts. 
For  acid  solutions  more  dildte  than  0-lil/,  the  results  obtained 
confirm  the  conclusion  that  the  saturated  potassium  chloride  bridge 
gives  a  liquid  junction  potential  independent  of  the  acid  concentra¬ 
tion,  the  absolute  magnitude  of  which,  using  a  flowing  junction,  is 
4-7  millivolts.  The  results  accord  with  the  postulates  of  Maclnnes 
(A.,  1919,  ii,  385)  regarding  individual  ion  activities.  The  following 
are  the  most  probable  values  for  some  single  electrode  potentials  at 
25°,  the  potential  difference  between  hydrogen  at  atmospheric 
pressure  and  hydrogen  ion  with  an  activity  of  one  being  considered 
as  zero :  Ag|AgCl(sat.)Cl~,  —0-2222  volt ;  Hg|HgCl(sat.)Cl_,  —0-2692 
volt;  saturated  calomel  electrode,  flowing  junction  —0-2454  volt; 
decinormal  calomel  electrode,  |KCl(sat.),  flowing  junction  —0-3373 
volt ;  without  liquid  junction  — 0-3353  volt.  J.  S.  C. 

Vapour-pressure  Lowering  of  Aqueous  Sulphuric  Acid 
Solutions  at  25°.  A.  Grollman  and  J.  C.  W.  Frazer 
(J.  Amer.  Chem.  Soc.,  1925,  47,  712 — 717). — The  vapour  pressures  of 
aqueous  sulphuric  acid  solutions  at  25°  have  been  measured  to  a 
concentration  2-9 M.  The  activity  coefficients  derived  from  these 
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are  in  agreement  with  the  activity  coefficients  calculated  by  Lewis 
and  Randall  (“  Thermodynamics,”  1923,  354)  from  freezing  points 
and  E.M.F.  measurements.  The  accuracy  of  Bronsted’s  vapour- 
pressure  measurements  (A.,  1910,  ii,  112)  is  questioned.  J.  S.  C. 

Activity  Coefficients  and  Transference  Numbers  of  the 
Alkaline-earth  Chlorides.  W.  W.  Ltjcasse  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  743 — 754). — The  activity  coefficients  and  transference 
numbers  of  the  alkaline-earth  chlorides  have  been  derived  from 
measurements  of  the  E.M.F.  of  cells  with  and  without  liquid 
junctions.  The  cells  investigated  were  Ag[AgCl|MCl2(c)|MHga:| 
MCl2(0*01)|AgCl|Ag,  and  Ag|AgCl|MCl2(c)|MCl2(0-01)|AgCl|Ag, 
where  M  represents  barium,  strontium,  and  calcium.  All  measure¬ 
ments  were  made  at  25°.  The  concentrations  of  strontium  and 
calcium  chlorides  were  varied  from  0-01  to  SM ,  and  that  of  the  barium 
salt  from  0-01  to  1-65.  The  values  obtained  for  the  cation  trans¬ 
ference  numbers  agree  with  previously  recorded  data.  J.  S.  C. 

Dissociation  of  Polyatomic  Salts.  N.  Sasaki  (Z.  anorg. 
Chem.,  1924,  139,  387 — 393). — A  mathematical  discussion  in  the 
case  of  ferric  chloride  of  the  dependence  of  the  concentration  of  the 
molecule  and  all  its  possible  dissociation  products  on  the  total  and 
on  the  anion  and  cation  concentrations.  H.  T. 

The  Method  of  Willard  Gibbs  in  Chemical  Thermo¬ 
dynamics.  W.  L.  Miller  [Chem.  Reviews,  1925,  1,  293 — 344). 

Equilibria  in  Systems  in  which  the  Phases  are  separated 
by  a  Semipermeable  Membrane.  I  and  II.  F.  A.  H. 

Schreinemakers  ( Proc .  K.  Alcad.  Wetensch.  Amst.,  1924,  27, 
701 — 720). — The  author  considers  systems  in  which  the  liquids 
(i)  remain  homogeneous  and  (ii)  separate  into  conjugate  pairs. 
The  equilibria  of  isotonic  liquids  in  binary  and  ternary  systems  are 
also  discussed.  L.  L.  B. 

Moving  Boundaries  and  the  Phase  Rule.  E.  R.  Smith 
(J.  Amer.  Chem.  Soc.,  1925,  47,  795 — 797). — Beattie’s  (A.,  1924,  ii, 
838)  derivation  of  the  phase  rule  in  its  application  to  the  equilibrium 
state  of  a  system  containing  N  components,  P  phases,  and  S  surfaces 
at  which  electric  potentials  exist,  F=N— _P+$+2,  F  being  the 
number  of  degrees  of  freedom,  applies  equally  well  to  the  equilibrium 
conditions  attained  in  the  determination  of  ionic  mobilities  by  the 
moving  boundary  method.  As  an  illustration,  the  determination  of 
the  mobility  of  the  potassium  ion  in  potassium  chloride,  by  means 
of  a  moving  boundary  between  solutions  of  lithium  chloride  and 
of  potassium  chloride,  is  considered.  The  restriction  imposed 
on  such  a  system  is  expressed  by  the  relation  CuIC&=TuIRk>  where 
C  denotes  concentrations  and  T  transference  numbers.  The 
number  of  independent  variables  is  thus  reduced  from  four  to  three. 
The  mobility  is  constant  with  respect  to  variations  in  potential 
gradient  only  when  the  above  relation  is  satisfied  (Smith  and 
Maclnnes,  A.,  1923,  ii,  828;  1924,  ii,  727).  J.  S.  C. 
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Dehydrating  Power  of  Salts.  N.  Schoorl  (Pharm.  Week- 
blad,  1925,  62,  276 — 280;  cf.  Scheringa,  this  vol.,  ii,  296). — Since 
salts  may  form  solid  hydrates,  as  well  as  saturated  solutions,  account 
should  be  taken  of  the  “  wet  ”  and  “  dry  ”  hygroscopicity. 
Scheringa’s  conclusion  that  salts  are  more  deliquescent  at  higher 
temperature  is  not  aways  true — sodium  nitrate  may  be  left  exposed 
in  summer,  but  must  be  protected  in  winter,  the  relative  vapour 
pressure  being  078  at  0°  and  0-70  at  38°.  The  humidity  of  the 
air  must  be  considered  in  each  case.  S.  I.  L. 

Dissociation  of  Lead  Carbonate.  M.  Centnerszwer,  G. 
Falk,  and  A.  Awerbuch  ( Z .  physikal.  Chem.,  1925,  115,  29 — 53; 
cf.  Colson,  A.,  1905,  ii,  304;  1909,  ii,  400;  Brill,  A.,  1907,  ii,  233). — 
The  dissociation  pressures  of  normal  lead  carbonate  and  of  its 
decomposition  products  have  been  measured  by  dynamic  and  static 
methods  previously  described  (Centnerszwer  and  Andrusov,  A., 
1924,  ii,  655) .  Under  a  pressure  of  7 60  mm .  the  following  compounds 
are  formed  at  the  temperatures  stated :  3Pb0,5PbC03,  274° ; 

PbO,PbC03,  286° ;  2Pb0,PbC03,  360°.  The  several  stages  of  the 
dissociation  are  reversible.  L.  F.  G. 

Partial  Formaldehyde  Vapour  Pressures  of  Aqueous 
Solutions  of  Formaldehyde.  I.  E.  W.  Blair  and  W.  Ledbury 
(J.  Chem.  Soc.,  1925,  127,  26- — 40). — The  partial  vapour  pressures 
of  aqueous  formaldehyde  solutions  have  been  determined  by  the 
dynamic  method  at  20°  and  0°,  after  the  solutions  had  previously 
remained  for  some  time  at  15°.  As  increasing  volumes  of  air  were 
passed  through,  the  vapour  pressure  gradually  rose  at  20°  until  it 
reached  a  constant  maximum  value ;  at  0°,  on  the  contrary,  it  fell 
to  a  constant  minimum  value.  The  addition  of  methyl  alcohol 
decreased  the  divergence  between  the  initial  and  final  values,  and, 
at  20°,  increased  the  constant  maximum  value  attained,  but  did  not 
greatly  affect  the  final  value  at  0°.  The  formaldehyde  vapour 
pressure  at  20°  is  more  than  doubled  by  15%  alcohol.  In  the  presence 
of  methyl  alcohol,  also,  the  relationship  between  the  formaldehyde 
partial  vapour  pressure  and  concentration  in  solution  becomes  more 
nearly  linear.  The  results  may  be  interpreted  by  assuming  an 
equilibrium  between  complex  or  hydrated  formaldehyde  molecules 
and  simple  molecules.  On  raising  the  temperature  from  15°  to  20°, 
the  new  equilibrium  conditions,  involving  an  increase  in  the  number 
of  simple  molecules,  and  therefore  in  the  value  of  the  vapour  pressure 
governed  by  these,  are  only  attained  gradually.  Delay  is  also 
caused  by  the  removal  of  formaldehyde  vapour  on  the  passage  of  an 
air  current.  Ultimately,  however,  a  maximum  constant  vapour 
pressure  will  be  reached  at  which  the  rate  of  formation  of  simple 
molecules  is  equal  to  the  rate  of  removal.  Similarly,  when  the 
temperature  is  lowered  a  constant  minimum  value  should  be  reached. 
This  theory  has  been  tested  by  keeping  solutions  at  20°  and  also 
at  0°  for  several  days  before  determining  the  vapour  pressures. 
They  were  then  found  to  remain  practically  constant.  The  effect 
of  the  presence  of  methyl  alcohol  explains  the  relatively  high  values 
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generally  found  for  the  formaldehyde  vapour  pressure  of  commercial 
formalin  solutions,  which  contain  methyl  alcohol  as  an  impurity. 

M.  S.  B. 

Partial  Vapour  Pressures  of  Aqueous  Hydrogen  Chloride 
Solutions.  F.  C.  Zeisberg  ( Chem .  and  Met.  Eng.,  1925,  32, 
326 — 327). — Hurter’s  formula  (J.  Soc.  Chem.  Ind.,  1889,  8,  861)  is 
shown  to  be  untrustworthy  and  the  following  substitute  is  proposed  : 
log  p=  10-9528— 0-009725ic— 0-000868w2- (4-557— Q5-3w)jT,  where 
p  is  the  pressure  in  mm.  of  the  hydrogen  chloride  over  a  solution 
containing  a  weight  percentage  w,  and  T  is  the  absolute  temperature. 
Over  the  range  0 — 100°  and  te=18 — 32,  the  error  with  this  formula 
is  less  than  5%.  S.  K.  T. 

Total  Vapour  Pressure  of  Cuprous  or  Lithium  Chloride 
Solutions  in  Hydrochloric  Acid.  N.  C.  Yannakis  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  253 — 262). — The  vapour  pressure  of  solutions 
of  cuprous  chloride  in  hydrochloric  acid  solutions  is  a  linear  function 
of  the  salt  concentration ;  the  gradient  decreases  with  decreasing 
acid  concentration  and  becomes  zero  when  this  concentration 
corresponds  with  the  acid  of  minimum  vapour  pressure.  In  the 
case  of  lithium  chloride,  the  pressure  increases  at  first  slowly  and 
then  very  rapidly  as  the  salt  concentration  increases ;  these  curves, 
obtained  with  a  salt  which  can  only  react  with  the  water,  differ 
entirely  from  those  obtained  with  cuprous  chloride,  which  only  reacts 
with  the  acid.  With  solutions  containing  less  than  22%  of  acid, 
the  lithium  chloride  curves  show  a  slight  minimum  ;  the  lithium  salt 
behaves  as  though  it  increases  the  acid  concentration.  S.  K.  T. 

Affinity  of  the  Metals  for  Sulphur.  K.  Jellinek  and  J. 
Zakowski  (Z.  anorg.  Chem.,  1925,  142,  1 — 53). — The  equilibrium 
MS+H2^M-f~H2S  has  been  determined  at  several  temperatures  over 
a  range  of  500°  to  1100°  for  the  compounds  Ag2S,  Cu2S,  SnS,  PbS, 
Sb2S3,  Bi2S3,  MnS,  FeS,  and  sulphides  of  the  approximate  composition 
NiS  and  CoS.  From  this  the  values  of  the  sulphur  tension  of  the 
sulphides  have  been  calculated  by  a  simultaneous  consideration  of 
the  dissociation  constant  of  hydrogen  sulphide  and  the  heats  of 
dissociation  of  the  sulphides.  At  a  sufficiently  low  temperature 
(about  0°)  the  values  increase  in  general  with  decreasing  normal 
potential ;  thus  the  affinity  of  the  metals  for  sulphur  decreases  with 
decreasing  “  nobility.”  Application  of  the  Nernst  and  van’t  Hoff 
reaction  isochores  is  made  and  the  results  are  compared  with  the 
heats  of  formation  calculated  by  indirect  thermodynamical  processes. 
In  this  section  the  figures  for  the  reduction  of  mercuric  sulphide  and 
As2S2  obtained  by  Pelabon  (Z.  anorg.  Chem.,  1908,  59,  278;  1909, 
62,  89)  are  included.  The  discrepancies  are  in  most  cases  consider¬ 
able,  a  fact  which  is  attributed  to  lack  of  accurate  knowledge  of  the 
effect  of  temperature  on  the  molecular  heats  of  the  reactants. 

N.  H.  H. 

Iron-Carbon  Diagram  and  the  Most  Important  Con¬ 
stituents  of  Plain  Carbon  Steels.  K.  Daeves  (Stahl  u.  Eisen, 
1925,  45,  427 — 434). — The  liquidus  in  the  system  iron-iron  carbide 
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(cementite)  consists  of  two  slightly  curved  lines  starting  from  the 
m.  p.  of  iron  at  1528°  and  the  m.  p.  of  cementite  at  1550°  and  meet¬ 
ing  at  the  eutectic  point  at  1146°  and  64-2%  Fe3C  (4-29%  C).  The 
solidus  in  alloys  containing  more  than  2-9%  Fe3C  is  a  straight  line 
terminating  in  a  curve  and  meeting  the  eutectic  line  at  1146°  at 
26-2%Fe3C  (1-75%  C).  There  is  a  peritectic  line  at  I4860  in  alloys 
containing  1-1  to  4-9%  Fe3C  (0-07  to  0-36%  C)  corresponding  with 
the  reaction  between  8  mixed  crystals  and  liquid  to  form  y  mixed 
crystals  (austenite).  The  area  of  the  8  phase  is  bounded  by  lines 
joining  1401°  and  1528°  on  the  iron  axis  with  the  end  of  the  peritectic, 
whilst  the  y  mixed- crystal  region  is  bounded  by  the  lower  of  these 
two  lines,  by  the  solidus  to  the  eutectic  line,  and  by  two  lines,  one 
joining  the  end  of  the  eutectic  and  the  other  the  Ac3  point  of  pure 
iron  (906°)  with  the  eutectoid  point  at  720°  and  13-3%  Fe3C 
(0-89%  C).  The  eutectoid  line,  above  which  pearlite  cannot  exist, 
extends  right  across  the  diagram  at  720°,  whilst  the  Ac 2  line, 
caused  by  a  magnetic  transformation,  extends  from  pure  iron  to 
the  boundary  of  the  y  phase  at  769°.  In  the  iron-graphite  system 
the  eutectoid  line  occurs  at  1152°  and  is  extended  slightly  further 
towards  the  iron  end,  thus  reducing  the  area  of  the  y  phase.  [Cf. 
B.,  1925,  356.]  A.  R.  P. 

In-,  Uni-,  and  Multi-variant  Equilibria.  XXVIII.  F.  A.  H. 

Schreinemakers  ( Proc .  K.  Alcad.  Wetensch.  Amst.,  1924,  27,  800— 
808;  cf.  A.,  1924,  ii,  389,  601). — A  continuation  of  previous  work. 

L.  L.  B. 

Electrical,  Adiabatic  Calorimeter,  and  its  Use  in  the 
Determination  of  Heats  of  Solution.  E.  Cohen,  A.  L.  T. 
Moesveld,  and  W.  D.  Helderman  (Proc.  K.  Akad.  Wetensch. 
Amst.,  1924,  27,  657 — 664). — The  adiabatic,  electrical  calorimeter, 
described  in  an  earlier  paper  (A.,  1920,  ii,  584),  has  been  adapted 
for  the  determination  of  heats  of  solution.  The  modified  apparatus, 
the  method  of  its  use,  and  an  experiment  are  described. 

L.  L.  B. 

“Electrolytes”  and  “  Ionogens.”  W.  Blum  (Trans.  Amer. 
Electrochem.  Soc.,  1925,  47,  99 — 102). — The  dual  use  of  the  word 
“  electrolyte  ”  for  solutions  which  conduct  electricity  and  for  the 
dissolved  substances  which  give  rise  to  this  conduction  sometimes 
leads  to  confusion.  It  is  suggested  that  the  word  “  ionogen,” 
originally  proposed  by  A.  Smith,  should  be  adopted  for  a  chemical 
compound  which  undergoes  ionisation  when  placed  in  a  suitable 
environment.  The  word  “  electrolyte  ”  would  then  be  retained 
for  any  medium  or  system  which  may  be  decomposed  by  the 
passage  of  an  electric  current,  and  would  include  both  solutions 
and  fused  salts.  C.  S. 

Volta  Effect  between  Metals  and  Electrolytes.  J.  Guyot 
(Ann.  Physique,  1924,  [x],  2,  506 — 521). — The  potential  difference 
between  a  metal  and  a  dilute  electrolyte  has  been  measured  by  a 
potentiometer  and  quadrant  electrometer  using  a  null  method. 
The  standard  ionisation  method  is  adopted  in  which  a  metal 
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electrode  is  placed  parallel  to  the  surface  of  the  electrolyte,  the 
intervening  layer  of  air  being  maintained  slightly  ionised. 

It  has  been  shown  that  (1)  the  Volta  effect  is  independent  of  the 
nature  of  the  electrolyte  for  equimolecular  solutions  containing  the 
same  reversible  electrodes ;  (2)  the  effect  increases  or  decreases 
with  the  concentration  according  to  whether  the  electrode  pro¬ 
vides  the  solution  with  positive  or  negative  ions,  the  increment 
being  proportional  to  the  logarithm  of  the  concentration ;  (3)  the 
apparent  potential  difference  between  two  solutions  L  and  L' ,  in 
which  are  immersed  electrodes  M  and  M' ,  respectively,  differs  but 
little  from  that  of  the  pile  M\L\X\L'\M' ,  formed  of  the  same 
elements,  in  which  X  is  a  saturated  solution  of  potassium  chloride 
or  of  ammonium  nitrate ;  (4)  the  potential  difference  between  a 

metal  and  a  solution  of  one  of  its  salts  is  given  by  the  expression 
— a  log  where  K  is  a  characteristic  constant  of  the 

electrode  and  <j>(L)  a  function  of  the  properties  of  the  solution. 

Thin  films  of  organic  substances  on  the  surface  of  an  electrolyte 
diminish  the  Volta  effect  between  a  metal  and  an  electrolyte. 
This  diminution  increases  with  the  number  of  molecules  on  the 
surface  but  approaches  a  limiting  value  independent  of  the  nature 
and  concentration  of  the  electrolyte.  From  this  limiting  value, 
the  quotient  m/a  is  calculated  for  trilaurin,  trimyristin,  myristic 
and  palmitic  acids,  where  to  is  the  electric  moment  of  the  molecule 
and  a  is  its  degree  of  polymerisation.  The  values  obtained  range 
from  10-19  to  1CT18  E.S.U.,  and  do  not  vary  appreciably  between 
18°  and  33°.  The  effect  is  attributed  to  a  regular  orientation  of 
the  molecules  of  the  organic  substance  on  the  surface  of  the 
electrolyte.  It.  W.  L. 

Influence  of  Acid  Concentration  on  the  Oxidation-Reduc¬ 
tion  Potential  of  Cuprous  and  Cupric  Chlorides.  S.  It. 

Carter  and  F.  M.  Lea  ( J .  Chem.  Soc.,  1925,  127,  499 — 510). — 
For  solutions  which  contain  equivalent  quantities  of  cuprous  and 
cupric  chloride  (0-1 V  or  0-025A7)  and  varying  amounts  of  hydro¬ 
chloric  acid  the  cuprous-cupric  potential  increases  with  the  con¬ 
centration  of  the  acid  and  reaches  a  maximum  of  0-88  volt  at 
7 N- hydrochloric  acid.  Above  this  concentration  the  potential  falls 
slightly.  The  initial  increase  of  potential  is  attributed  to  a  reduc¬ 
tion  of  cuprous-ion  concentration  by  formation  of  the  complex 
compound  H2CuC13.  The  maximum  at  IN  corresponds  with  the 
concentration  at  which  the  ion  concentration  has  a  maximum 
value.  The  decrease  in  potential  after  the  maximum  is  attributed 
to  complex  formation  between  cupric  chloride  and  hydrogen 
chloride,  yielding  possibly  CuC12,HC1,3H20.  On  varying  the 
cuprous-cupric  ratio  the  potential  changes  approximately  in 
accordance  with  the  usual  logarithmic  law.  These  results, 
combined  with  those  of  Carter  and  James  (this  vol.,  ii,  134)  for 
the  sulphur  dioxide  oxidation  potential,  afford  an  explanation  of 
the  oxidation  of  cuprous  chloride  by  sulphur  dioxide.  A.  E.  M. 

Electrode  Potentials.  R.  H.  Gerke  {Chem.  Reviews ,  1925, 
1,  377—395). 
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Electrode,  Contact,  and  Electro-kinetic  Potentials  of 
Galvanic  Cells.  J.  Heyrovsky  (J.  Physical  Chem.,  1925,  29, 
344 — 352). — A  thermodynamic  formula  has  been  derived  for  the 
electrode  potential  of  metals  and  metalloids  (cf.  A.,  1923,  ii,  114). 

M.  B.  D. 

Method  of  Measuring  Reduction  Potentials  of  Quin- 
hydrones.  E.  Biilmann,  A.  L.  Jensen,  and  K.  0.  Pedersen 
(J.  Chem.  Soc.,  1925,  127,  199 — 208). — The  reduction  potential  of 
a  quinhydrone  can  be  determined  by  measuring  the  potential  of 
an  electrode  immersed  in  a  solution  which  contains  the  quinol 
of  the  quinhydrone  under  consideration  together  with  the  quinone 
of  some  other  quinhydrone  of  known  reduction  potential.  It 
has  been  shown  that  the  reduction  potential  of  the  quinhydrone 
(A,  AH2)  is  given  by  7r0'=27r— 7r0=2<£-|-7r0,  where  i r  is  the  potential 
of  a  mixture  of  the  quinol  AH2  with  an  equimolecular  quantity 
of  the  quinone  B  (or  conversely),  against  a  hydrogen  electrode, 
c f >  the  potential  of  this  mixture  against  the  quinhydrone  electrode 
(B,  BH2),  and  7r0  the  reduction  potential  of  the  quinhydrone 
electrode  (B,  BH2).  </>  has  been  determined  experimentally  for  a 

number  of  mixtures  against  a  benzoquinhydrone  electrode  of 
potential  t r0,  and  the  value  of  7 r0'  thus  found  compared  with  that 
determined  by  other  methods.  Satisfactory  agreement  has  been 
obtained.  From  the  value  of  </>.  the  amounts  of  the  quinhydrone 
formed  in  the  mixture  may  also  be  calculated.  M.  S.  B. 

Current-Potential  Curves  for  Nickel  and  Aluminium. 

E.  Liebreich  and  W.  Wiederholt  (Z.  Elelctrochem.,  1925,  31, 
6 — 15). — The  complete  current-potential  curves  for  nickel  and 
aluminium  in  0-02A-sulphuric  acid,  OTA-hydrochloric  acid,  and  in 
OlA-sodium  hydroxide  solution  have  been  determined  and  their 
characteristics  compared  with  those  of  similar  curves  previously 
obtained  by  the  authors  for  other  metals  (this  vol.,  ii,  44).  On 
the  anodic  side,  passivity  phenomena  are  observed  and  are  ascribed 
to  the  intervention  of  insoluble  films  of  metallic  hydroxide  or  oxide. 
It  is  concluded  that  anodic  passivity,  in  general,  is  due  to  chemical 
conditions  in  the  immediate  neighbourhood  of  the  electrode  rather 
than  to  some  abnormal  condition  of  the  metal  itself.  On  the 
cathodic  side,  with  increasing  current  density,  the  formation  of 
metallic  salts  or  hydroxides  precedes  the  evolution  of  hydrogen, 
as  previously  observed  with  other  metal  cathodes,  but  with  nickel 
and  aluminium  the  hydroxides  are  very  insoluble  and  difficult  to 
reduce  and  persist  even  when  vigorous  hydrogen  evolution  has 
set  in. 

With  nickel  in  O02iV-sulphuric  acid,  very  high  anodic  current 
densities  cause  reversion  to  an  active  condition  which  persists  on 
reducing  the  current  density  again,  so  that,  after  strong  anodic 
polarisation,  the  potential  in  the  currentless  condition  is  notably 
baser  than  after  weak  anodic  polarisation.  Cathodic  polarisation 
of  nickel  in  2A-nickel  sulphate  solution  does  not  cause  deposition 
of  nickel  on  the  electrode  until  evolution  of  hydrogen  has  also  set 
in.  On  anodic  treatment  of  aluminium  in  0 •  1  A7- hydroch loric  acid, 
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evolution  of  hydrogen  continues  up  to  considerable  current  densities 
and  eventually  may  even  accompany  evolution  of  oxygen  to  some 
extent.  The  film  produced  on  aluminium  by  anodic  polarisation 
in  OTiV-sodium  hydroxide  can  be  observed  directly  in  that  it 
peels  off  when  the  current  is  suddenly  reversed  so  as  to  cause 
evolution  of  hydrogen.  M.  B.  D. 

Mixed  Electrodes  of  the  Second  Type.  P.  Gross  and  0. 
Halpern  (Z.  physikal.  Ghem.,  1925,  115,  54 — 60). — A  theoretical 
discussion  of  the  differences  of  potential  at  the  surface  of  contact 
of  solid-liquid  phases  of  the  glass-water  type.  The  conclusions 
are  applied  to  the  results  obtained  with  glass  electrodes  by  Haber 
and  Klemensiewicz  (A.,  1909,  ii,  785),  by  Horovitz  ( Z .  Physik, 
1923,  15,  369),  and  by  Schiller  (A.,  1924,  ii,  459).  L.  F.  G. 

Overvoltage  and  Transfer  Resistance.  E.  Newbery  ( Proc . 
Boy.  Soc.,  1925,  A,  107,  486 — 495). — The  overvoltage  for  ten  metals 
was  measured,  using  a  rotating  commutator  and  a  cathode-ray 
oscillograph,  the  deflexions  of  which  were  produced  by  the  differ¬ 
ence  of  potential  between  the  metal  under  examination  and  the 
solution  in  which  it  was  immersed.  This  potential  was  magnified 
by  means  of  a  thermionic  valve.  Photographs  are  reproduced 
showing  the  effect  of  breaking  the  main  current.  There  is  an 
instantaneous  drop  of  potential  indicating  an  irreversible  resist¬ 
ance  effect  between  the  metal  and  the  electrolyte  (transfer  resist¬ 
ance).  The  total  opposition  to  the  passage  of  a  current  is,  therefore, 
made  up  of  two  distinct  parts,  true  overvoltage  and  transfer 
resistance.  All  the  phenomena  observed  are  explicable  on  the 
hydride  theory  of  overvoltage.  E.  B.  L. 

Influence  of  Acidity  on  tlie  Polarisation  of  Nickel.  S. 

Triandafil  (Cornpl.  rend.,  1925,  180,  737 — 739). — The  polarisation 
of  nickel  has  been  investigated  in  its  relation  to  the  acidity  of  the 
aqueous  medium,  the  nickel-ion  concentration  remaining  constant 
(A-nickel  chloride  solution),  whilst  the  pa  value  was  varied  from 
0  to  7.  For  a  given  pa  value,  the  polarisation  diminishes  with 
increasing  temperature.  At  constant  temperature,  the  polaris¬ 
ation  decreases  with  increasing  acidity.  The  curves  representing 
the  polarisation  as  a  function  of  ps  at  0°,  25°,  and  50°  exhibit 
points  of  inflexion  corresponding  approximately  with  a  constant 
value  of  [H+]/[Ni++]=0*29.  At  higher  temperatures,  75°  and  100°, 
the  influence  of  acidity  is  very  slight.  J.  S.  C. 

Passivity  of  Metals.  E.  Becker  and  H.  Hilberg  {Z.  Elektro- 
chern.,  1925,  31,  31 — 41). — The  “  contact  distance,”  i.e.,  the  distance 
which  a  metal  point  can  be  withdrawn  from  a  metal  surface  and 
still  give  a  measurable  current,  gives  no  indication  as  to  whether 
the  metals  are  active  or  passive.  With  one  and  the  same  metal, 
the  contact  distance  is  greater  in  the  passive  than  in  the  active 
state.  The  photo-electric  effect  and  passivity  undergo  similar 
changes,  but  there  is  no  precise  relation  between  the  two  effects. 
The  most  certain  method  for  differentiating  between  the  active  and 
the  passive  states  consists  in  determining  whether  the  metal  dis- 
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solves  according  to  Faraday’s  law  or  not.  Contrary  to  the  results 
of  Muthmann  and  Frauenberger  ( Sitzungsber .  Bayr.  Akad.  Wiss., 
1904,  34,  201),  molybdenum  could  not  be  obtained  in  the  passive 
condition.  Chromium  cathodically  deposited  on  iron  by  the 
electrolysis  of  chromic  acid  remained  active  for  many  hours, 
whereas  on  copper  it  became  quickly  passive.  M.  B.  D. 

Passivity  of  Iron  and  Other  Metals.  A.  S.  Rtjssell  ( Nature , 
1925,  115,  455 — 456). — It  is  considered  that  chromium,  manganese, 
iron,  cobalt,  and  nickel,  when  in  the  active  state,  each  have  two 
electrons  in  the  fourth  quantum  orbit,  and  that  they  become 
passive  when  one  of  these  electrons  is  removed  to  a  third  quantum 
orbit.  The  order  of  the  potentials  of  certain  metals  in  mercury, 
proceeding  from  electropositive  to  noble  metals,  is  :  zinc,  cadmium, 
thallium,  tin,  lead,  copper,  manganese  and  iron,  bismuth,  cobalt, 
mercury,  nickel,  platinum.  Only  the  metals  known  to  show 
passivity  fall  out  of  the  normal  order  for  the  free  metals.  The 
view  that  the  passive  state  is  a  definite  condition  which  is  pro¬ 
duced  and  maintained  when  the  metal  is  amalgamated  is  consistent 
with  Lambert’s  observation  that  pure  iron  is  a  noble  metal  when 
its  surface  is  electrically  neutral.  The  ions  of  the  passive  metals 
do  not  behave  as  if  they  were  the  ions  of  noble  metals,  and  it  is 
argued  that  passive  iron,  for  instance,  may  have  one  of  the 
electronic  configurations,  2,  8,  15,  1,  or  2,  8,  13,  3,  probably  the 
former,  and  nickel,  possibly,  2,  8,  17,  1. 

Metals,  when  dissolved  in  mercury,  are  much  more  efficient 
reducing  agents  in  the  presence  of  sulphuric  acid  than  when  in  the 
free  state.  A.  A.  E. 

Theories  of  Passivity.  H.  Gerding  and  A.  Karssen  (Z. 
Elektrochem.,  1925,  31,  135 — 143). — A  critical  survey  of  the  theories 
of  the  passivity  of  metals.  The  theories  are  classified  under  the 
headings  :  purely  physical,  purely  chemical,  and  physico-chemical. 
The  theory  of  Smits  is  favoured  since  it  explains  in  addition  the 
phenomena  of  polarisation  and  overvoltage.  N.  H.  H. 

Deficit  of  the  Condensed  Substances  obtained  by  the 
Action  of  the  Electric  Discharge.  M.  Z.  Yovitchitch  (Bull. 
Acad.  Roy.  Beige,  1924,  [v],  10,  465 — 477). — The  sum  of  the 
percentages  of  carbon  and  hydrogen  in  the  condensed  or  poly¬ 
merised  compounds  obtained  by  subjecting  hydrocarbons  to  the 
influence  of  the  silent  electric  discharge  is  often  considerably  below 
100  (cf.  A.,  1908,  i,  118;  Lob,  A.,  1908,  i,  117).  The  author’s 
experiments  show  that  this  deficit  persists  even  when  precautions 
are  taken  to  render  contact  of  the  condensed  compounds  with  the 
air  as  short  as  possible.  The  conclusion  is  reached  that  the  deficit 
is  due  partly  to  absorption  of  oxygen,  water,  or  other  substance, 
and  partly  to  some  action  of  the  electric  discharge.  T.  H.  P. 

Calculation  of  Reaction  Velocity  Coefficients.  C.  Wagner 
(Z.  physikal.  Chem.,  1925,  115,  130 — 136). — Theoretical,  with 
special  reference  to  the  effect  of  errors  (cf.  Moesveld,  A.,  1923,  ii, 
141).  L.  F.  G. 
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Influence  of  Temperature  on  Reaction  Velocity  in  Solution. 

C.  Wagner  (Z.  physikal.  Chem.,  1925,  115,  121 — 129). — -No  simple 
relation  is  found  between  the  values  of  the  integration  constant  B 
in  the  equation  log  k=—q/2-3RT-\-B,  where  k  is  the  velocity 
coefficient,  and  those  quantities  which  for  reacting  substances  in 
solution  correspond  with  the  chemical  constants  of  gases. 

L.  F.  G. 

Mechanism  of  the  Reduction  of  Permanganate  and  its 
Physico-chemical  Basis.  X.  J.  Holluta  (Z.  physikal.  Chem., 
1925,  115,  137—142;  cf.  Schiloff,  A.,  1903,  ii,  720;  Holluta,  A., 
1922,  ii,  448;  Holluta  and  Weiser,  A.,  1922,  ii,  628).— The  reduc¬ 
tion  of  potassium  permanganate  by  dilute  formic  acid  is  accelerated 
by  the  addition  of  the  fluorine  ion  as  sodium  fluoride.  The  general 
conclusion  is  reached  that  all  complex-building  anions  accelerate 
the  reduction.  L.  F.  G. 

Landolt's  Reaction.  III.  J.  Eggert  and  L.  Pfeffermann 
(Z.  anorg.  Chem.,  1924,  139,  310 — 316).— The  codrse  of  the  Landolt 
reaction  from  the  commencement  to  the  separation  of  iodine  is 
more  satisfactorily  explained  as  a  bimolecular  than  as  a  unimolecular 
reaction  (cf.  Skrabal,  A.,  1924,  ii,  543).  H.  T. 

Pernitric  Acid.  F.  Pollak  ( Z .  anorg.  Chem.,  1925,  143, 
143 — 163). — The  highly-oxidised  compound  observed  by  Raschig 
on  mixing  nitrous  acid  and  hydrogen  peroxide  has  been  more 
closely  investigated  with  regard  to  the  conditions  for  its  formation 
and  decomposition.  For  its  determination,  the  bromine  liberated 
from  potassium  bromide  is  titrated  with  phenol  solution  in  presence 
of  carbon  disulphide.  The  fact  that  simple  stoicheiometric  relations 
are  not  found  between  the  reactants  indicates  that  its  structure 
can  best  be  investigated  kinetically.  The  formation  of  pernitric 
acid  from  nitrous  acid  and  hydrogen  peroxide,  as  well  as  its  decom¬ 
position  into  the  latter  and  nitric  acid,  are  difficult  to  investigate 
on  account  of  the  extreme  rapidity  of  the  reaction,  and  because 
in  the  latter  case  the  reverse  reaction  has  a  disturbing  effect.  The 
formation  of  pernitric  acid  from  nitric  acid  and  hydrogen  peroxide 
in  presence  of  potassium  bromide  has  been  definitely  established. 
At  15°,  the  initial  velocity  of  bromine  separation  is  proportional  to 
the  first  power*  of  the  nitric  acid  concentration  and  the  potassium 
bromide  concentration.  The  exponent  for  the  hydrogen  peroxide, 
however,  is  approximately  0-80.  Different  reactions  are  found  to 
predominate  if  the  same  relative  quantities  of  reactants  are  present, 
but  the  total  concentration  is  different.  The  influence  of  light  is 
also  a  disturbing  factor.  L.  L.  B. 

Nitric  Oxide  Reaction.  A.  Klemenc  (Ber.,  1925,  58,  [B\, 
492 — 494;  cf.  Stechow,  A.,  1924,  i,  1157). — It  does  not  appear 
possible  to  consider  the  oxidation  of  arsenious  acid,  sulphite,  sodium 
sulphide,  and  ferrous  hydroxide  by  nitric  oxide  in  alkaline  solution 
from  a  general,  kinetic  point  of  view.  The  oxidation  of  arsenious 
oxide  (cf.  Gutmann,  A.,  1922,  ii,  845)  is  probably  a  termolecular 
change,  H3As03+2N0=H3As04+N20,  the  rate  of  which  increases 

15*— 2 


ii.  408 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


with  increasing  concentration  of  alkali  hydroxide.  Oxidation  of 
sulphite  and  sulphide,  on  the  contrary,  is  retarded  by  increasing 
alkalinity  of  the  solution.  H.  W. 

Velocity  of  Addition  of  Hydrogen  Chloride  to  Quinont  in 
Methyl  Alcohol.  L.  Ebert  (Z.  Elektrochem .,  1925,  31,  113 — 
123). — The  velocity  of  the  reaction  between  hydrogen  chloride  and 
quinone  in  methyl  alcohol  solution  has  been  determined  by  measure¬ 
ments  of  the  conductivity  (giving  the  hydrogen  chloride  concen¬ 
tration),  the  optical  extinction  (giving  the  sum  of  the  concentrations 
of  the  coloured  substances  present)  and  the  E.M.F.  of  the  quin- 
hydrone  electrode  (giving  the  ratio  of  the  concentrations  of  quinone 
and  quinol).  The  results  correspond  with  a  slow  initial  reaction 
C6H402+H‘+C1'=C6H3(0H)2C1  followed  by  the  extremely  rapid 
reaction  C6H402+C6H3(0H)2C1=C6H302C1+C6H4(0H)2.  The 
velocity  of  chlorination  is  proportional  to  the  product  of  the 
activities  of  the  hydrogen  and  chlorine  ions.  In  dilute  solutions 
of  hydrogen  chloride,  the  velocity  coefficient  for  the  first  reaction 
is  given  by  log  h =14*45  -f- log  [H’]+log  [Cl']— 1*61  ([H*]-}-[Cr])1/3 
when  the  concentrations  of  quinone  and  quinol  are  small  compared 
with  that  of  the  hydrogen  chloride.  With  concentrations  of  the 
latter  greater  than  0-2A7,  deviations  occur  which  are  probably  due 
to  undissociated  acid.  The  addition  of  water  slows  down  the 
reaction,  which  is  in  agreement  with  the  assumption  that  the  ion 
CH3OH2*  reacts  more  rapidly  than  the  ion  OH3*.  The  equilibrium 
lies  strongly  on  the  side  of  chlorination.  For  the  constant  for  the 
first  reaction  the  preliminary  value  log  k= 5  is  given.  N.  H.  H. 

Limits  for  the  Propagation  of  Flame  in  Inflammable  Gas- 
Air  Mixtures.  II.  Mixtures  of  more  than  One  Gas  and  Air. 

A.  G.  White  (J.  Chem.  Soc.,  1925,  127,  48 — 61). — Le  Chatelier’s 
formula  connecting  the  limiting  composition  for  the  propagation 
of  flame  in  a  mixture  containing  two  inflammable  gases  and  air, 
with  the  limits  for  these  gases  mixed  separately  with  air,  has  been 
tested  for  the  following  pairs  of  gases  mixed  with  air  :  H2+CH4, 

H2+NH3,  c2h4+h2,  c2h2+h2,  c2h4+ch4,  ch4+h2s,  h2s+h2, 

H2S+C2H2,  C2H2+CH4,  and"  CH4+C5H12.  The  experimental 
values  approximate  more  closely  to  those  calculated  for  downward 
than  for  upward  propagation,  and  for  lower  than  fpr  upper  limits. 
Deviations  are  not  always,  however,  in  the  same  direction,  so  that 
mass  action  is  evidently  not  the  most  important  factor  responsible 
for  the  divergences  (cf.  Payman,  T.,  1923,  123,  412).  In  some 
cases  it  was  possible  to  get  two  ranges  of  inflammability,  so  that 
the  mixtures  showed  four  limits  instead  of  two.  In  mixtures 
containing  hydrogen  it  was  frequently  found  that  propagation  in 
a  given  mixture  occurred  or  did  not  occur  according  as  the  type 
of  flame  started  was  the  hydrogen  type  or  the  ordinary  lower 
limit  type.  M.  S.  B. 

Ignition  of  Gases.  V.  Ignition  by  Induction  Sparks. 
Mixtures  of  the  Paraffins  with  Air.  R.  V.  Wheeler  (J. 
Chem.  Soc.,  1925,  127,  14 — 26). — The  variable  conditions  in  the 
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production  of  inductance  sparks  may  be  electrical,  namely,  the 
self-inductance  of  the  circuit,  the  impressed  voltage,  and  the 
current  flowing  in  the  circuit  before  rupture;  or  mechanical,  that 
is,  the  nature  of  the  metal  at  the  spark  gap,  the  rate  of  break  of 
the  circuit,  and  the  area  of  contact  at  the  moment  of  break.  The 
influence  of  each  of  these  factors  on  the  ignition  of  mixtures  of  the 
paraffins  with  air  has  been  determined.  The  relationship  between 
the  inductance  of  the  circuit  and  the  igniting  current  is  not  constant. 
The  amount  of  current  in  the  circuit  is  of  more  importance  than  the 
impressed  voltage,  especially  when  the  voltage  is  low.  When  the 
latter  is  high,  however,  the  igniting  current  diminishes  as  the 
voltage  increases.  Contrary  to  the  observations  of  Thornton 
(A.,  1914,  ii,  524),  the  alternating  current  necessary  for  ignition 
has  about  the  same  value  as  the  direct  current,  but  ignition  is 
more  “  difficult  ”  with  the  former  because  the  production  of  a 
spark  at  the  crest  value  of  the  current  is  a  matter  of  chance.  With 
a  more  volatile  metal  a  lower  igniting  current  is  required,  because 
the  break  flash  has  a  longer  duration.  The  igniting  current 
diminishes  as  the  speed  at  which  the  metallic  contacts  are  separated 
is  increased,  and  also  as  the  area  of  the  contacts  is  diminished. 
Optimum  conditions  are  :  low  battery  voltage  and  high  induction, 
metal  contacts  which  are  not  readily  oxidised,  rapid  break  of  cir¬ 
cuit,  and  small  area  of  contact  at  moment  of  break.  Experiments 
made  with  different  hydrocarbons  indicate  that  inductance  sparks 
behave  similarly  to  capacity  sparks  (or  secondary  discharges)  as  a 
means  of  ignition  (A.,  1924,  ii,  747),  but  the  longer  duration  and 
larger  volume  of  the  inductance  sparks  appear  to  mask  small  differ¬ 
ences  of  ignitibility  in  the  mixtures  most  readily  ignited.  Three 
different  types  of  apparatus  have  been  described.  M.  S.  B. 

Role  of  Water  in  Reactions  in  the  Solid  State.  IV.  D. 

Balarew  (Z.  anorg.  Chem.,  1925,  143,  89 — 96;  cf.  A.,  1924,  ii, 
483,  611,  858). — The  heating  and  gas  evolution  curves  for  the 
system  barium  dioxide-silica  are  given,  and  it  is  maintained  that 
an  insight  into  the  mechanism  of  the  system  can  best  be  obtained 
by  a  study  of  the  two  curves.  For  the  system  barium  monoxide- 
calcium  carbonate,  the  temperature  at  which  reaction  begins 
depends  on  the  velocity  of  heating.  The  reaction  between  the 
solid  components  from  335°  to  350°  either  proceeds  to  completion  or 
remains  unfinished,  according  to  the  duration  of  heating  and  the 
velocity  with  which  the  temperature  rises.  The  reaction  only 
takes  place  between  the  barium  hydroxide,  which  is  present  in  the 
barium  monoxide,  and  the  calcium  carbonate,  and  the  velocity  of 
the  reaction  is  determined  by  the  velocity  of  diffusion  of  water 
from  the  place  at  which  the  reaction  is  already  complete,  to  the 
free  barium  monoxide.  A  comparison  of  the  heating  curves  of 
the  system  barium  monoxide-calcium  carbonate  with  those  of  the 
system  barium  monoxide-molybdenum  trioxide  shows  that  in  the 
latter  case  the  points  at  which  the  reaction  takes  place  are  at  a 
much  higher  temperature  than  in  the  first  case — possibly  above 
1500°.  The  role  of  water  in  the  catalytic  decomposition  of  potass- 
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ium  chlorate  by  manganese  dioxide  is  further  investigated,  by  a 
study  of  the  heating  curves  and  gas  evolution  curves.  The 
mechanism  of  the  reaction  is  similar  to  that  of  the  systems  barium 
or  strontium  oxide  and  other  solid  substances,  except  that,  in  this 
case,  the  potassium  chlorate  or  the  system  potassium  chlorate- 
potassium  chloride  melts  or  softens,  and  is  as  such  catalysed  by  the 
solid  manganese  dioxide.  There  is  no  definite  temperature  at  which 
the  catalytic  influence  of  manganese  dioxide  on  the  decomposition 
of  potassium  chlorate  begins.  L.  L.  B. 

Reaction  Kinetics  in  a  System  consisting  of  Two  Liquid 
Phases.  K.  Jablczynski,  W.  Wieckowski,  and  (Frl.)  A.  Klein 
(Z.  anorg.  Chem..,  1925,  143,  343 — -356). — The  velocities  of  the 
reactions  between  iodine  in  chloroform  and  aqueous  sodium  thio¬ 
sulphate  and  between  benzoic  acid  in  carbon  tetrachloride  and 
aqueous  sodium  hydroxide  have  been  measured.  As  for  other 
heterogeneous  reactions,  the  velocity  is  controlled  by  the  rate  of 
diffusion  through  surface  layers  at  the  boundary  of  the  phases, 
and  the  general  equation  is  deduced:  A=y/0-4343£ Xlog  c0/c,  in 
which  v  is  the  volume  of  chloroform  or  carbon  tetrachloride,  c9 
the  initial  concentration  of  iodine  or  benzoic  acid,  and  c  the  con¬ 
centration  after  time  t.  This  equation  was  verified  by  experiment 
and  it  was  found,  in  accordance  with  expectation,  that  the  velocity 
constant  depended  on  the  rate  of  stirring  of  the  aqueous  layer 
(the  lower  layer  not  being  stirred)  and  that  the  temperature 
coefficient  was  much  lower  than  for  chemical  processes.  A.  G. 

Decomposition  of  Sulphur  Chloride  by  Water.  B.  Neu¬ 
mann  and  E.  Fuchs  {Z.  angew.  Chem .,  1925,  38,  277 — 280). — The 
extent  of  the  decomposition  was  measured  by  the  hydrogen  chloride 
formed ;  it  proceeds  to  the  extent  of  84-4%  in  15  minutes,  85-6% 
in  8  hours  when  the  chloride  is  shaken  with  six  times  its  weight  of 
water,  63*3%  in  15  minutes  with  an  equal  weight  and  37-3%  in 
30  minutes  with  half  its  weight  of  water.  Even  with  625  parts 
of  water,  the  decomposition  only  proceeds  to  the  extent  of  93-68%. 
The  decomposition  is  restrained  by  the  presence  of  the  hydrochloric 
acid  formed ;  the  separated  sulphur  encloses  undecomposed  chloride, 
and  also  dissolves  in  it,  both  these  factors  influencing  the  extent 
of  the  action.  Hydrogen  sulphide  is  always  evolved,  and  the 
mechanism  suggested  by  Curtius,  S2Cl2-f  2H20 = H2S 2HC1  -f-  S02, 
with  subsequent  reaction  between  hydrogen  sulphide  and  sulphur 
dioxide,  and  between  the  latter  and  the  sulphur  formed,  is  con¬ 
sidered  to  represent  the  real  course  of  the  decomposition.  After 
complete  decomposition  by  boiling  for  several  hours,  the  sulphur 
was  found  to  be  present  as  follows  : — as  separated  sulphur,  29-80 ; 
colloidal,  35-14;  as  trithionic  acid,  4-84;  as  tetrathionic  acid, 
9-09;  as  pentathionic  acid,  18-26;  as  sulphuric  acid,  TOO;  as 
sulphurous  acid,  0-31;  as  hydrogen  sulphide,  0-57;  total  99-01% 
of  the  sulphur  present.  S.  I.  L. 

Effect  of  the  Addition  of  some  Alkaloids  on  the  Rate  of 
Dissolution  of  Iron  in  Dilute  Hydrochloric  Acid.  M.  B.  Rane 
and  M.  Prasad  ( J .  Physical  Chem.,  1925,  29,  249 — 255). — The  rate 
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of  dissolution  of  iron  wire  in  hydrochloric  acid  rises  to  a  maximum 
after  a  given  period,  which  is  not  due  to  a  change  in  con¬ 
centration  of  the  acid,  but  to  the  increase  of  porosity  of  the  wire. 
The  evolution  of  hydrogen  is  inhibited  by  alkaloids,  the  influence 
of  which  decreases  in  the  order :  brucine,  strychnine,  cinchonine, 
nicotine,  codeine,  cocaine,  and  coniine.  This  action  is  similar  to 
that  found  by  Conroy  (A.,  1901,  ii,  388)  for  the  effect  of  arsenious 
oxide  on  the  rate  of  dissolution  of  iron  by  acid.  M.  B.  D. 

Conditions  of  Maximum  Stability  for  some  Organic  Sub¬ 
stances.  I.  Bolin  (Z.  anorg.  Chem.,  1925,  143,  201 — 230). — 
The  stability  of  organic  substances  has  been  determined  by  measure¬ 
ment  of  the  initial  velocity  of  hydrolysis  in  solutions  of  known 
hydrogen-ion  concentration.  For  ethyl  formate,  chloroacetate,  and 
aminoacetate  at  20°,  the  values  of  pn  for  maximum  stability  are 
4-65,  4-8,  and  3-8  respectively.  Benzamide  was  hydrolysed  in 
0-02 A7  solution  in  silica  vessels  at  80°,  the  reaction  velocity  at  20° 
being  too  small  for  accurate  measurement,  using  sodium  hydroxide 
and  sulphuric  acid ;  by  extrapolation  the  value  of  pa  for  maximum 
stability  was  found  to  be  5-80,  with  a  temperature  coefficient  of 
3  for  10°  (&8o/&50=30).  With  a-methylglucoside  hydrolysis  was 
also  effected  at  80°  in  silica  vessels,  the  rate  being  determined  in 
solutions  of  value  from  0-8  to  1-5  both  polarimetrically  and  by 
titration  with  Fehling’s  solution;  hydrolysis  occurs  only  in  acid 
solution,  the  velocity  sinking  with  increase  in  pR,  the  curve  becoming 
asymptotic  to  the  pK  axis.  The  temperature  coefficient  is  very 
high.  For  acetanilide  at  40°,  the  value  for  maximum  stability 
was  determined  by  extrapolation  as  pH  6-2. 

Those  substances  which  are  hydrolysed  both  by  acids  and  bases 
may  be  divided  into  two  classes,  the  first  having  maximum  stability 
in  solutions  of  pu  5  and  above,  the  second  in  more  nearly  neutral 
solutions.  The  acidity  of  solutions  in  which  the  stability  of  esters 
of  the  fatty  acid  series  is  a  maximum  is  lower  for  esters  of  weaker 
acids,  increasing  with  the  strength  of  the  acid.  S.  I.  L. 

Kinetics  of  Hydrogenation.  II.  Stationary  Films.  E.  J. 

Lush  ( J .  Soc.  Chem.  Ind.,  1925,  44,  129 — 134t). — Hydrogenation 
of  stationary  thin  films  of  cotton-seed  oil  and  trilinolin  on  nickel 
was  found  to  be  a  unimolecular  reaction  and  constant  values  for 
K  were  obtained  when  the  catalyst  was  maintained  at  a  constant 
temperature.  Hydrogenation  consists  of  three  successive  reactions  : 
when  unsaturated  oil  is  in  excess  and  hydrogen  can  reach  the 
catalyst  in  limited  amount  only,  the  rate  of  hydrogenation  is  linear 
and  is  proportional  to  the  hydrogen  pressure ;  when  unsaturated 
oil  is  in  excess  and  the  amount  of  hydrogen  reacting  is  increased 
the  rate  is  linear  and  proportional  to  the  square  root  of  the  hydrogen 
pressure ;  when  the  oil  approaches  saturation  the  reaction  is  uni¬ 
molecular  and  the  rate  is  proportional  to  the  hydrogen  pressure. 

F.  B. 

Role  of  Oxygen  in  Catalytic  Hydrogenation  by  means  of 

Platinum.  E.  Waldschmidt-Leitz  and  F.  Seitz  (Ber.,  1925, 
58,  [£],  563 — 566). — A  reply  to  Bodenstein  (this  vol.,  ii,  216),  in 
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which  justification  is  deduced  from  the  literature  for  the  concep¬ 
tion,  denied  by  Bodenstein,  of  the  co-existence  of  oxygen  and 
hydrogen  in  the  presence  of  platinum.  H.  W. 

Catalytic  Hydrogenation  of  Inorganic  Substances.  H. 

Gall  and  W.  Manchot  ( Ber .,  1925,  58,  [£],  482 — 485). — Catalytic 
reduction  of  nitric  acid  in  aqueous  solution  in  the  presence  of 
spongy  platinum  yields  ammonia  and  nitrous  acid.  Hydrogenation 
of  complex  metallic  salts  occurs  w  ith  initial  reduction  of  the  complex 
metallic  atom ;  thus  potassium  ferricyanide  yields  potassium 
hydrogen  ferrocyanide  and  sodium  nitroprusside  gives  a  compound 
of  bivalent  iron,  whereas  the  expected  conversion  of  the  NO  into 
the  NH3  group  could  not  be  established  definitely.  Simpler 
relationships  are  observed  with  the  normal  salts  of  metals  wThich 
exhibit  varying  valency.  Thus,  ferric  and  cupric  chlorides  are 
smoothly  converted  into  ferrous  and  cuprous  chlorides;  copper 
sulphate,  however,  could  not  be  reduced.  Quadrivalent  titanium 
is  converted  into  an  equilibrium  mixture  of  the  quadrivalent  and 
tervalent  forms.  Quinque-  or  quadri-valent  vanadium  is  trans¬ 
formed  quantitatively  into  the  tervalent  condition  and  sexavalent 
uranium  is  reduced  to  the  quadrivalent  stage.  It  is  not  possible, 
however,  to  limit  the  action  to  a  definite,  reproducible  phase  in  all 
cases.  Thus,  chromic  acid  and  chromates  give  variable  and 
indefinite  results.  Potassium  chlorate  and  iodate  yield  the  corre¬ 
sponding  chloride  and  iodide  smoothly  in  neutral  solution ;  potassium 
perchlorate  could  not  be  reduced,  W'hereas  potassium  periodate 
gives  potassium  iodide  in  quantitative  yield.  Chlorine  is  converted 
into  hydrogen  chloride  and  bromine  in  dilute  aqueous  solution  into 
hydrogen  bromide.  The  quantitative  conversion  of  iodine  into 
hydrogen  iodide  appears  to  be  in  contradiction  to  Willstatter’s 
view  that  the  presence  of  oxygen  in  platinum  is  essential  to  its 
catalytic  activity.  H.  W. 

Reducing  Action  of  Hydrogen  Adsorbed  in  Silica  Gel.  M. 

Latshaw  and  L.  H.  Reyerson  (J.  Amer.  Chem.  Soc.,  1925,  47, 
610 — 612). — Negatively  charged  silica  gel  does  not  reduce  silver 
nitrate  to  metallic  silver.  Hydrogen  adsorbed  in  silica  gel  reduces 
the  ions  of  copper,  silver,  gold,  platinum,  and  palladium,  but  not 
of  nickel.  Microscopical  examination  shows  the  entire  gel  surface 
to  be  covered  with  the  reduced  metal  and  that  the  deposit  is  dis¬ 
tributed  throughout  the  gel  granules.  The  bonds  between  the 
atoms  of  hydrogen  molecules  are  weakened  by  adsorption  and  the 
atoms  may  act  independently,  e.g.,  H-f-Ag+=Ag-j-H+.  The  metal¬ 
lised  silica  gels  are  active  catalysts.  J.  S.  C. 

Decomposition  of  Hydrogen  Peroxide  in  Presence  of 
Nickel  Hydroxide.  (Mlle.)  S.  Veil  ( Compt .  rend.,  1925,  180, 
932 — 934). — When  nickel  hydroxide  is  suspended  in  aqueous 
solutions  of  hydrogen  peroxide,  it  becomes  less  and  less  magnetic. 
The  corresponding  values  for  the  oxide  obtained  by  calcination  of 
the  hydroxide  are  found  to  pass  through  a  maximum  value.  The 
magnetic  properties  of  nickel  hydroxide  are  unchanged  after  con- 
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tinued  suspension  in  pure  water.  These  facts  are  believed  to  have 
an  important  bearing  on  the  catalytic  decomposition  of  hydrogen 
peroxide  in  presence  of  nickel  hydroxide.  J.  S.  C. 

Explosive  Limits  of  Mixtures  of  Gas  or  Vapour  with  Air. 

E.  Berl  and  H.  Fischer  (Z.  Elektrochem.,  1920,  30,  29 — 35). — 
The  limits  of  explosion  for  mixtures  of  air  and  other  gases  and 
vapours  are  dependent  on  the  size  and  material  of  the  container 
as  well  as  on  the  temperature,  pressure,  and  method  of  sparking. 
The  phenomenon  of  pre-ignition  noted  previously  with  mixtures  of 
carbon  monoxide  and  air  was  also  observed  with  mixtures  of 
acetylene,  ethylene,  alcohol,  and  carbon  disulphide  with  air.  In 
the  upper  limits,  products  of  incomplete  combustion  were  observed, 
e.g.,  formaldehyde,  acetaldehyde,  and  acetic  acid  from  air  and 
ether,  acetaldehyde  and  acetic  acid  from  ethyl  alcohol,  and 
acraldehyde  from  mixtures  of  air  with  acetone  and  ethylene. 

H.  T. 

So-called  Poisoning  of  Oxidising  Catalysts.  C.  Moureu 
and  C.  Dufraisse  (J.  Chem.  Soc.,  1925,  127,  1—4). — The  fact  that 
certain  combustible  gases  prevent  the  combination  of  hydrogen 
and  oxygen  by  the  electric  spark  or  by  contact  with  platinum- 
black  is  closely  related  to  recent  observations  of  the  action 
of  gases  such  as  acetylene,  hydrogen  sulphide,  and  hydrogen 
phosphide  in  hindering  the  catalytic  oxidation  of  gaseous  ammonia 
in  the  presence  of  platinum  (Decarriere,  A.,  1921,  ii,  503,  546; 
1922,  ii,  284).  This  action  evidently  cannot  be  due  in  all  cases  to 
the  poisoning  of  the  catalyst,  and  it  has  been  ascribed  to  the 
“  antioxygenic  ”  action  of  the  inhibiting  compound  (cf.  A.,  1922, 
i,  250).  The  antioxygens  decompose  catalytically  the  peroxide 
A[02]  produced  by  the  union  of  the  autoxidisable  substance  A  with 
a  molecule  of  free  oxygen.  This  peroxide  oxidises  the  antioxygen 
B,  giving  two  peroxides  A[0]  and  B[0],  which  are  antagonistic 
and  destroy  each  other,  giving  A,  B,  and  02.  An  antioxygen 
must  necessarily  be  an  oxidisable  substance,  and  every  oxidisable 
substance  should  show  some  antioxygenic  properties  under  suitable 
conditions.  Further,  a  given  catalyst,  B,  should  be  able  to  function 
either  as  a  positive  or  negative  catalyst,  according  as  the  peroxide 
B[0]  attacks  more  readily  the  substance  A  or  the  peroxide  A[02]. 
The  theory  accounts  for  the  facts  already  known  and  has  enabled 
the  authors  to  foretell  catalytic  properties  in  substances  in  which 
they  were  hitherto  unsuspected,  for  example,  iodine,  sulphur,  etc. 
(A.,  1923,  ii,  308;  1924,  i,  635;  ii,  602).  The  “poisoning”  of  a 
platinum -black  catalyst  may  be  due  to  the  simultaneous  oxidation 
of  A  and  B,  by  the  catalyst,  to  form  antagonistic  peroxides  which 
destroy  each  other,  or,  assuming  that  the  catalytic  effect  of  platinum 
is  the  result  of  the  intermediate  formation  of  an  unstable  Pt[02], 
the  latter  may  be  unable  to  exist  in  the  presence  of  the  anti¬ 
oxygen  B.  M.  S.  B. 

Material  Basis  of  the  *  ‘  Nitroxan  ’  ’  Process  for  the  Catalytic 
Oxidation  of  Ammonia  to  Nitric  Acid.  G.  Kassner  (Arch. 
Pharm.,  1925,  263,  112—120;  cf.  A.  1924,  ii,  604).— A  digest  of 
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an  earlier  paper.  Barium  orthoplumbate,  required  in  the  pre¬ 
paration  of  nitroxan,  may  be  prepared  in  a  very  reactive  condition 
by  heating  a  mixture,  in  the  required  proportions,  of  lead  monoxide 
and  barium  hydroxide  (or  peroxide),  in  a  stream  of  air  free  from 
carbon  dioxide  at  500 — 600°.  B.  F. 

Dissociation  of  Sodium  Hydrogen  Carbonate.  A.  Ranc 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  276 — 277). — The  rate  of  thermal 
dissociation  of  sodium  hydrogen  carbonate  is  greatly  retarded  by 
the  presence  of  small  quantities  (3%)  of  “  saccharin.” 

S.  K.  T. 

Catalytic  Decomposition  of  Formaldehyde.  III.  E. 

Muller  and  F.  Muller  ( Z .  Elektrochem.,  1925,  31,  41 — 45;  cf. 
A.,  1922,  i,  110;  1924,  i,  833). — A  13%  aqueous  solution  of  form¬ 
aldehyde  is  decomposed  at  its  b.  p.  by  highly-dispersed  metals  of 
the  platinum  group  or  their  compounds.  In  neutral  or  slightly 
acid  solutions,  the  chief  decomposition  products  with  ruthenium, 
palladium,  and  osmium  are  carbon  dioxide,  hydrogen,  carbon 
monoxide,  and  a  small  quantity  of  methane.  With  osmium,  only 
a  small  amount  of  carbon  monoxide  is  evolved.  Iridium  and 
platinum  and  their  compounds  have  very  little  action,  but  rhodium 
produces  slight  decomposition.  The  compounds  are  reduced  during 
the  reaction  to  colloidal  metal.  Excepting  the  reaction  obtained 
with  osmium,  the  decomposition  is  similar  to  that  observed  with 
formic  acid  (cf.  A.,  1924,  ii,  844).  M.  B.  D. 

Catalytic  Decomposition  of  Pyruvic  Acid.  E.  Muller  and 
F.  Muller  (Z.  Elektrochem.,  1925,  31,  45 — 46 ;  cf .  preceding 
abstract). — A  20%  aqueous  solution  of  pyruvic  acid  is  catalytically 
decomposed  by  highly-dispersed  osmium,  palladium,  and  ruthenium 
at  100°  into  acetaldehyde  and  carbon  dioxide.  No  carbon  dioxide 
is  evolved  on  boiling  the  solution  for  4  hrs.  when  a  catalyst  is  not 
added.  M.  B.  D. 

Course  of  Organic  Reactions.  E.  Muller  ( Z .  Elektrochem., 
1925,  31,  46 — 50;  cf.  preceding  abstracts). — The  author  explains 
the  decomposition  of  formic,  malonic,  and  pyruvic  acids  on 
Knorr’s  theory  (cf.  A.,  1924,  ii,  34)  by  assuming  a  rearrangement 
of  the  electron  orbits  in  the  interacting  molecules.  M.  B.  D. 

Formation  of  Perborates  by  Electrolysis  using  Unsym- 
metrical  Alternating  Current.  S.  Bodforss  and  A.  Arstal 
(Z.  Elektrochem.,  1925,  31,  1 — 5). — The  optimum  conditions  for  the 
anodic  production  of  perborates  by  electrolysis  are  :  a  temperature 
of  0°  or  lower,  an  electrolyte  containing  sodium  hydroxide  and 
boric  acid  in  the  molecular  ratio  of  5  :  1,  a  ratio  of  direct  to  alter¬ 
nating  current  of  1  :  2-8,  and  a  total  current  density  of  0-06  amp. /cm2. 
The  zinc  anode  is  enclosed  in  a  porous  pot,  and  it  is  essential  to 
have  good  temperature  control.  The  alternating  current  used  had 
a  period  of  48  cycles  and  was  very  nearly  a  pure  sine  wave.  The 
quantity  of  perborate  formed  is  a  maximum  after  15  mins,  and 
then  sinks  to  a  steady  value.  There  appears  to  be  no  connexion 
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between  the  amount  of  zinc  dissolved  and  the  perborate  formed. 
The  probable  explanation  is  that,  whilst  the  electrode  is  acting  as 
a  cathode  under  the  influence  of  the  alternating  current,  the  oxygen 
is  reduced  to  hydrogen  peroxide  by  the  hydrogen  evolved  (cf. 
Fischer  and  Priess,  A.,  1913,  ii,  285).  M.  B.  D. 

Production  of  Antimony  Hydride  at  an  Antimony  Cathode 
in  Alkaline  Solution.  II.  E.  J.  Weeks  (Rec.  trav.  chim., 
1925,  44,  201 — 205;  cf.  Sand  and  Weeks,  A.,  1924,  ii,  152). — The 
percentage  yield  x  of  stibine  at  an  antimony  cathode  in  alkaline 
solution  varies  with  the  temperature  according  to  x=c/T— 20,  and 
with  varying  hydrogen  concentration  [H]  in  the  electrode  according 
to  x=cx— c2  log  [H],  where  c,  c,,  and  c2  are  constants.  G.  M.  B. 

Sensitiveness  of  Actinometers  with  Mercury  Electrodes. 

G.  Athanasiu  ( Compt .  rend.,  1925,  180,  587 — 589). — Actinometers 
having  electrodes  of  mercurous  chloride,  bromide,  and  iodide  or  of 
mercuric  sulphide  in  contact  with  10%  sulphuric  acid  (cf.  ibid., 
1922,  175,  214),  have  now  been  examined  as  regards  sensitiveness 
to  light  of  various  wave-lengths.  The  wave-length  corresponding 
with  maximum  sensitiveness  increases  with  the  atomic  weight  of 
the  halogen  involved,  and  has  the  values  2536  A.,  2967  A.,  and 
4046  A.  for  the  chloride,  bromide,  and  iodide,  respectively.  The 
chloride  and  bromide  are  only  sensitive  to  ultra-violet  light ;  under 
its  influence  they  showT  fluorescence,  emitting  a  strong  visible 
orange-rose  light.  The  actinometer  with  mercuric  sulphide  elec¬ 
trode  gives  a  much  smaller  E.M.F.  of  opposite  sign  and  has  a 
maximum  sensitiveness  at  4046  A.  G.  M.  B. 

Variation  of  Temperature  Coefficients  of  Photochemical 
Reactions  with  the  Frequency.  M.  Padoa  ( Gazzetta ,  1925, 
55,  87—92;  cf.  A.,  1915,  ii,  678,  719;  1916,  ii,  508,  592; 
1918,  ii,  345;  also  Trautz,  A.,  1918,  ii,  151;  Pratolongo,  A.,  1918, 
ii,  70). — The  results  previously  obtained  are  discussed  in  the  light 
of  modern  views  on  chemical  kinetics.  In  all  the  photochemical 
reactions  as  yet  studied  the  temperature  coefficient  increases  as 
the  frequency  of  the  light  diminishes.  This  is  regarded  as  the 
result  of  a  variation  of  the  affinity  between  atoms  and  electrons, 
separation  of  these  requiring  increasing  expenditure  of  energy  as 
the  light  absorbed  by  the  atoms  or  molecules  diminishes  in  fre¬ 
quency. 

[With  N.  Vita.] — The  temperature  coefficient  of  the  photo¬ 
chemical  oxidation  of  hydriodic  acid  shows,  however,  a  diminution 
as  the  fight  frequency  falls.  This  may  be  due  either  to  the  affinity 
between  atoms  and  electrons  or  the  energy  of  activation  being 
greater  with  the  greater  frequencies  in  this  instance  or,  more 
probably,  to  transformation  of  the  frequency  by  the  absorbent 
substance.  T.  H.  P. 

Oxalic  Acid-Uranyl  Sulphate  Ultra-violet  Radiometer. 

W.  T.  Anderson,  jun.,  and  F.  W.  Robinson  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  718 — 725). — The  photochemical  decomposition  of 
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oxalic  acid  in  oxalic  acid-uranyl  sulphate  solutions  is  found  to  be 
a  reaction  of  zero  order,  not  greatly  influenced  by  temperature, 
and  possessing  the  characteristics  desired  in  an  efficient  chemical 
radiometer  for  use  in  the  ultra-violet  region.  The  results  obtained 
using  this  method  are  in  excellent  agreement  with  those  obtained 
by  the  employment  of  the  usual  copper-constantan  thermopile  and 
filters.  J.  S.  C. 

Action  of  Light  on  the  Ferrous  Ferric  Iodine  Iodide  Equili¬ 
brium.  E.  K.  PvIdeal  and  E.  G.  Williams  (J.  Chem.  Soc.,  1925, 
127,  258 — 269). — The  reaction  2Fe**+I2  2Fe"‘-j-2r  is  photo¬ 

sensitive  to  both  ultra-violet  and  visible  fight,  the  latter  within  the 
range  5500 — 6500  A.,  with  an  apparent  maximum  at  5800  A.  The  tri¬ 
iodide  ion  is  the  photosensitive  constituent  and  the  energy  of  excit¬ 
ation  is  equivalent  to  2T4  volts,  almost  identical  with  the  resonance 
potential  of  the  iodine  molecule.  One  quantum  of  absorbed  radiant 
energy  causes  1  mol.  of  iodine  to  react.  The  dark  equilibrium 
constant,  (Fe,‘)(I2)1/2/(Fe**‘)(I/)  is  23-6  at  25°.  The  ratio  of  the 
velocity  constant  of  the  liberation  of  iodine  at  35°  to  that  at  25° 
is  2-713,  whilst  for  the  photochemical  reaction  this  ratio  is  1-17. 
The  addition  of  potassium  chloride  increases  the  thermodynamic 
concentrations  of  all  the  reactants,  increasing  the  velocity  of 
reaction  thereby,  but  not  affecting  the  final  equilibrium. 

L.  J.  H. 

Action  of  Bromine  on  Sodium  and  Silver  Azides.  D.  A. 

Spencer  (J.  Chem.  Soc.,  1925,  127,  216 — 224). — Dry  bromine 
vapour  reacts  with  sodium  or  silver  azide,  giving  bromoazoimide, 
N3Br.  This  substance  is  extremely  unstable,  decomposing  explos¬ 
ively  on  shock  in  all  states  of  aggregation,  and  even  at  —200° ; 
it  has  m.  p.  about  —45°.  It  is  instantly  hydrolysed  by  water, 
consequently  bromine  water  reacts  with  sodium  azide  to  form 
sodium  bromide,  azoimide,  and  hypobromous  acid,  and  these 
further  react,  yielding  nitrogen.  Hypobromous  acid  reacts  even 
more  rapidly  with  sodium  azide  so  that  twTo  equivalents  of  bromine 
are  able  to  decompose  two  equivalents  of  sodium  azide. 

No  polymeride  of  nitrogen  was  formed  in  the  experiments  with 
bromine  vapour,  but  some  compound  rich  in  bromine,  perhaps 
nitrogen  tribromide,  appeared  to  be  present.  L.  J.  H. 

Behaviour  of  Gold  and  Platinum  towards  Silicate  and 
Salt  Fusions.  W.  Jander  ( Z .  anorg.  Chem.,  1925,  143,  377 — 
382). — It  is  probable  for  geological  reasons  that  gold  and  platinum 
are  dissolved  by  molten  silicates  as  metals  and  not  as  ions.  This 
conclusion  is  confirmed  by  the  investigation  of  the  partition  of 
gold  between  metals  (lead,  tin,  silver,  and  iron)  and  fused  chlorides 
and  glass,  the  proportion  of  gold  found  in  the  metallic  layer  being 
very  much  less  than  that  calculated  from  the  differences  of  potential 
of  gold  and  the  other  metal  used  in  their  aqueous  solutions.  Natural 
platinum  always  contains  iron  and  it  is  shown  that  at  its  m.  p. 
platinum  takes  up  iron  from  fused  silicates  in  the  presence  of 
reducing  gases.  A.  G. 
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Action  of  Acids  and  Water  on  Magnesium  Boride.  R.  C. 

Ray  ( J .  Indian  Chem.  Soc.,  1925,  1,  125 — 132). — When  mag¬ 
nesium  boride  is  treated  with  water  the  quantity  of  hydrogen 
liberated,  containing  only  traces  of  boron  hydrides,  is  only  one- 
half  that  obtained  by  the  action  of  dilute  hydrochloric  acid,  the 
main  action  being  Mg3B2+6H20=Mg3B2(0H)6+3H2.  The  pro¬ 
duct  of  the  reaction  is  completely  insoluble  in  and  inactive  towards 
hot  and  cold  water,  and  is  regarded  as  a  magnesium  salt  of  the 
boiohydrate,  [B2(H20)6]n.  The  mechanism  of  the  reaction  may 
be  similar  to  that  suggested  for  the  action  of  water  on  magnesium 
silicide  (Schwarz  and  Konrad,  A.,  1922,  ii,  846),  viz.,  Mg3B2+3H20 
~H3B2(MgOH)3 ;  n[H3B2(Mg0H)3]+3^H20^W[Mg3B2(0H)6]+ 

3?iH2,  the  latter  equation  representing  the  decomposition  of  90% 
of  the  initial  product.  The  secondary  reactions,  by  means  of 
which  borohydrates  and  boron  hydrides  are  produced,  may  be 
represented,  H3B2(Mg0H)3+5H20=3Mg(0H)2-j-H6B2024-2H2  and 
H3B2(Mg0H)3+6HCl=3MgCl2+3H20+B2H6.  No  boric  acid  or 
magnesium  borate  is  formed  by  the  action  of  water  on  magnesium 
boride  as  is  the  case  when  dilute  hydrochloric  acid  is  employed : 
Mg3B2(OH)6+6HCl=3MgCl2+2B(OH)3+3H2.  J.  W.  B. 

Behaviour  of  Calcium  Fluoride  in  Strong  Acids.  T. 

Sabalitschka  and  W.  Moses  ( Pharm .  Zentr .,  1925,  66,  177 — 178). 
— Calcium  fluoride  is  readily  soluble  in  boiling  25%  hydrochloric 
acid,  and  does  not  separate  from  the  solution  on  cooling. 

S.  I.  L. 

Thermal  Analysis  of  the  Binary  Systems  :  Aluminium 
Bromide  and  various  Halides.  W.  Isbekov  (Z.  anorg.  Chem., 
1925,  143,  80 — 88). — -Electrolytes  in  aluminium  bromide  solution 
exist  in  the  associated  condition,  and  form  molecular  compounds 
with  the  solvent.  Only  solvated  molecules  undergo  electrolytic 
dissociation.  Non-electrolytes,  on  the  other  hand,  form  no  mole¬ 
cular  compounds.  M.  p.  curves  are  given  for  the  systems  aluminium 
bromide  with  aluminium  chloride,  arsenic  tribromide,  carbon  tetra- 
bromide,  mercuric  bromide,  antimony  tribromide,  and  bismuth 
tribromide,  respectively.  The  first  three  of  these  and  zinc  bromide 
do  not  form  compounds  with  aluminium  bromide.  For  the  fourth, 
the  curve  shows  a  maximum  at  33%  HgBr2,  corresponding  with 
a  compound  2Al2Br6,Hg2Br4.  Antimony  and  bismuth  tribromides 
form  the  compounds  Sb2Br6,Al2Br6  and  Bi2Br6,Al2Br6,  respec¬ 
tively.  The  thermal  analysis,  in  conjunction  with  cryoscopic 
measurements  (A.,  1914,  ii,  26),  proves  that  polymeric  complexes 
occur  in  the  systems  investigated.  L.  L.  B. 

Gallium.  R.  Fricke  and  W.  Blencke  (Z.  anorg.  Chem., 
1925,  143,  183 — 200). — Gallium  sulphate,  Ga2(S04)3,18H20,  ob¬ 
tained  from  gallium  ammonium  alum,  is  stable  in  air.  Gallium 
oxide  is  slightly  volatile  in  sulphuric  acid  vapour.  The  acidic 
nature  of  the  hydroxide  is  more  strongly  marked  than  that  of 
aluminium  hydroxide,  the  alkaline  properties  less  so.  By  measur¬ 
ing  respectively  the  conductivity,  the  velocity  of  hydrolysis  of 
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ethyl  acetate,  and  the  depression  of  f.  p.  for  dilute  sodium  gallate 
solution,  it  was  found  that  at  the  ordinary  temperature  the  second 
hydrogen  atom  is  largely  replaced  by  sodium.  The  solubility 
curve  of  gallium  hydroxide  in  sodium  hydroxide  showed  a  maxi¬ 
mum  at  about  lO^A-sodium  hydroxide.  This  represents  the 
boundary  of  the  region  of  existence  of  trisodium  gallate  (solid 
phase  soluble  in  water),  and  of  di-  or  mono-sodium  gallate  (solid 
phase  insoluble  in  water).  The  hydroxide  shows  ageing  phenomena, 
closely  connected  with  which  is  the  fact  that  the  solubility  of  the 
hydroxide  in  sodium  hydroxide  solution  of  low  and  medium  con¬ 
centration  increases  with  the  quantity  of  solid  phase  in  excess. 
The  hydroxide  is  readily  soluble  in  aqueous  ammonia.  L.  L.  B. 

Mechanism  of  Silane  Formation.  II.  R.  Schwarz  and 
T.  Hoefer  ( Z .  anorg.  Chem.,  1925,  143,  321 — 335). — The  residue 
of  the  approximate  composition  Si2H203  previously  obtained  (A., 
1922,  ii,  846)  by  the  interaction  of  hydrochloric  acid  and  mag¬ 
nesium  silicide  has  been  investigated.  The  composition  depends 
on  the  conditions  of  its  formation,  and  the  action  of  aqueous  hydro¬ 
chloric  acid  at  0°  is  preferred.  The  reaction  takes  place  in  three 
stages,  during  the  first  and  last  of  which  hydrogen  is  evolved, 
whilst  the  silane  is  obtained  in  the  middle  stage.  The  solid  residue 
reacts  with  sodium  hydroxide  with  evolution  of  hydrogen,  and 
the  ratio  of  the  hydrogen  thus  obtained  to  that  found  by  com¬ 
bustion  slowly  decreases  to  2  :  1  if  the  material  is  kept  in  air ;  the 
silicon  content  simultaneously  decreases  and  the  change  is  thus 
due  to  absorption  of  oxygen.  If  the  temperature  is  raised,  all  the 
hydrogen  is  evolved  as  water  and  elementary  silicon  is  liberated; 
this  does  not  occur  at  the  ordinary  temperature.  Apparently  the 
oxidisable  substance  is  a  hydride,  and  when  the  temperature  is 
raised  its  combustion  causes  thermal  decomposition  of  the  oxy- 
hydride  with  deposition  of  silicon.  The  only  known  oxyhydrides 
which  would  yield  twice  as  much  hydrogen  when  treated  with 
sodium  hydroxide  as  is  found  by  combustion  have  the  compositions 
Si2H203  and  SiH20.  When  the  substance  is  treated  with 
ammonium  hydroxide,  which  decomposes  the  oxyhydride  with 
evolution  of  hydrogen  and  formation  of  ammonium  silicate  whilst 
the  other  constituents  of  the  mixture  are  only  slowiy  attacked, 
the  ratio  obtained  of  hydrogen  to  silica  dissolved  agrees  best  with 
the  formula  SiH20  and  the  solid  residue  thus  contains  a  hydride, 
“  prosiloxan  ”  (SiH20)  and  silica.  The  mechanism  of  the  reaction 
is  therefore  formulated  as  follows  :  Mg2Si+2H20=(Mg0H)2SiH2 ; 
(MgOH)2SiH2+4HCl=2MgCl2+2H20+SiH2+H2.  The  radical 
SiH2  polymerises  to  polysilenes,  (SiH2).c,  which  remain  in  the  solid 
residue,  but  before  this  is  complete  the  hydrides  formed  as  inter¬ 
mediate  products  are  partly  decomposed,  yielding  “  prosiloxan  ” 
and  silanes,  e.g.,  Si2H4+H20— SiH20-(-SiH4 ;  Si3H6+H20— SiH20 
+Si2H6.  This  explains  how'  various  silanes  can  be  produced  from 
a  single  silicide.  Finally,  silica  may  be  formed  either  from  “  pro¬ 
siloxan  ”  or  from  slightly  polymerised  silene  :  SiH20-)-H20=Si02 
+  2H2;  SiH2+2H20=Si02+3H2.  A.  G. 
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Chemical  Equilibria  between  Lead  Sulphide  and  its  Roast¬ 
ing  Products.  II.  R.  Schenck  and  W.  Borkenstein  (Z. 
anorg.  Chem.,  1925,  142,  143 — 179). — In  answer  to  the  criticisms 
by  Reinders  of  the  previous  work  of  Schenck  and  Albers  on  the 
chemical  equilibria  between  lead  sulphide  and  its  roasting  products 
(A.,  1919,  ii,  222),  the  system  has  been  reinvestigated  without  any 
appreciable  divergences  from  the  earlier  results  being  obtained. 
The  fundamental  reactions  are  shown  to  be  10(PbSO4,PbO)+PbS  ^ 
7(PbS04,2Pb0)+4S02 ;  13(PbS04,2Pb0)+PbS  10(PbSO4,3PbO) 
+4S02;  3(PbS04,3Pb0)-fPbS  =  13Pb0+4S02;  2PbO+PbS  ~ 
3Pb-j-S02.  Vapour-pressure  curves  for  these  reactions  have  been 
obtained  and  a  chemical  and  microscopical  examination  of  the 
solid  phases  has  been  made.  The  isothermal  decomposition  of  the 
compound  PbS04,PbO  in  the  presence  of  lead  sulphide  gives  results 
in  accordance  with  the  equations.  The  investigation  includes  a 
thermodynamical  treatment  and  the  representation  of  the 
equilibria  by  means  of  a  solid  figure.  N.  H.  H. 

Lead  Nitrite.  A.  Thiel  and  L.  Stoll  (Z.  anorg.  Chem.,  1924, 
139,  317 — 323). — By  the  action  of  lead  on  lead  nitrate  solutions 
at  25°  about  40  mol.-%  of  the  nitrate  undergoes  reduction  to 
nitrite,  part  of  which  separates  together  with  nitrate  as  basic  salts. 
This  reduction  is  more  complete  at  100°  or  in  the  presence  of  acetic 
acid.  Conversely,  lead  nitrite  solutions,  alone  or  in  the  presence 
of  lead,  are  partly  converted,  writh  the  simultaneous  formation  of 
basic  salts,  into  nitrate.  Thus,  only  by  treating  solid  lead  bromide 
with  solid  silver  nitrite  in  the  presence  of  a  little  water  can  pure 
lead  nitrite  be  obtained.  Some  measurements  were  made  on  the 
conductivity  and  on  the  electrode  potential  of  lead  in  nitrite  solu¬ 
tions  (cf.  Chilesotti,  A.,  1908,  ii,  845,  948;  1909,  ii,  43).  H.  T. 

Reduction  of  Metallic  Oxides  by  Alkali  Cyanides.  L. 

Hackspill  and  R.  Grandadam  { Compt .  rend.,  1925,  180,  930 — 
931). — Although  under  ordinary  atmospheric  conditions  metallic 
oxides  are  reduced  by  fusion  with  alkali  cyanides  to  form  the  metal 
and  the  alkali  carbimide,  lead,  tin,  copper,  iron,  nickel,  barium, 
and  strontium  oxides,  when  heated  at  570 — 750°  with  sodium 
cyanide  in  a  vacuum  yield  heavy  metal  and  sodium  in  approxi¬ 
mately  equivalent  proportions,  nitrogen,  carbon  monoxide  and 
dioxide,  and  finely -divided  carbon.  Alumina,  chalk,  and  man¬ 
ganese  dioxide  undergo  only  partial  reduction  under  these  con¬ 
ditions.  Sodium  carbimide  is  probably  first  formed,  since  under 
the  same  temperature  conditions  this  salt  rapidly  decomposes 
under  considerably  reduced  pressure  to  form  sodium,  nitrogen, 
carbon  oxides,  and  carbon.  J.  S.  C. 

Preparation  and  Properties  of  Nitrides.  E.  Friederich 
and  L.  Sittig  {Z.  anorg.  Chem.,  1925,  143,  293 — 320). — Nitrides 
of  the  compositions  TiN,  VN,  Si3N4,  BN,  and  LaN  have  been 
prepared  in  the  pure  state  by  heating  the  corresponding  oxides 
with  the  calculated  weight  of  carbon  at  1250°  in  nitrogen.  By 
the  same  method,  the  previously  unknown  nitrides  ZrN,  ScN, 
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NbN,  and  ErN  have  been  obtained,  but  only  traces  of  nitrides  of 
yttrium,  ytterbium,  cerium,  didymium,  thorium,  and  uranium 
were  formed.  The  previously  unknown  or  doubtful  sesquioxides, 
Ce203  and  Nb203,  have  been  prepared  by  reducing  the  higher  oxides 
with  hydrogen.  The  m.  p.  of  the  nitrides  were  determined  by 
passing  a  current  of  electricity  through  a  rod  of  the  material  and 
comparing  the  energy  consumption  at  the  m.  p.  with  that  at  the 
known  m.  p.  of  molybdenum  and  tungsten.  (Cf.  ii,  374.) 

Titanium  nitride,  TiN,  is  a  light  brown  powder,  m.  p.  2930°, 
specific  resistance  (lOV)  1-3  ohms  at  the  ordinary  temperature, 
d  5-29.  Zirconium  nitride,  ZrN,  is  a  yellowish-brown  powder  or 
golden-yellow  crystals,  m.  p.  2930°,  d  6-93,  specific  resistance  1*6 
ohm  at  the  ordinary  temperature.  Vanadium  nitride,  VN,  is  a 
greyish-brown  powder,  m.  p.  2050°  (decomp.),  d  5-91.  The  state¬ 
ment  of  Roscoe  that  vanadium  nitride  is  formed  when  the  oxide 
is  heated  in  a  current  of  ammonia  (or  N2-f-3H2)  is  confirmed,  but 
the  nitride  so  obtained  is  not  pure.  Niobium  sesquioxide,  Nb203, 
a  grey  powder,  was  prepared  by  the  reduction  of  the  higher  oxide 
with  hydrogen.  The  nitride,  NbN,  a  light  grey  powder,  has  m.  p. 
2050°,  d  8*4,  specific  resistance  2  ohms  at  the  ordinary  temperature. 
Tantalum  nitride,  TaN,  was  obtained  by  heating  metallic  tantalum 
in  hydrogen,  powdering,  and  then  heating  in  nitrogen;  it  has 
m.  p.  2800°  (decomp.).  Only  traces  of  scandium  nitride,  ScN,  were 
obtained  by  the  usual  procedure,  but  the  nearly  pure  nitride  was 
formed  if  a  mixture  of  sodium  carbonate  and  carbon  was  added 
to  the  mixed  sesquioxide  and  carbon,  or  if  the  temperature  was 
raised  to  1700 — 1800°.  It  is  dark  blue,  m.  p.  2650°,  d  4-2,  specific 
resistance  3-08  ohms  at  the  ordinary  temperature.  Boron  nitride, 
BN,  has  m.  p.  above  2530°.  Silicon  nitride,  Si3N4,  is  formed 
quantitatively  at  1250°  if  10%  of  ferric  oxide  is  added  to  the 
mixture  of  silica  and  carbon;  otherwise  a  temperature  of  1500° 
is  required.  It  is  a  nearly  white  powder  insoluble  in  acids  but 
decomposed  by  molten  alkalis;  it  volatilises  at  1900°.  Erbium 
nitride,  ErN,  was  prepared  by  the  normal  procedure  with  the 
addition  of  sodium  carbonate  and  carbon  to  the  mixture  of  oxide 
with  carbon.  It  decomposes  in  air.  Cerium  sesquioxide,  Ce203, 
was  prepared  by  reducing  the  dioxide  with  hydrogen  at  1250°. 
It  is  a  yellow  powder  slowly  oxidised  by  the  air.  The  formation 
of  the  dark  blue,  unstable  oxides  previously  described  is  due  to  the 
use  of  impure  hydrogen. 

Nitrides  of  cerium,  didymium,  thorium,  and  uranium  were  not 
obtained  pure.  Titanium,  zirconium,  vanadium,  niobium,  and 
scandium  nitrides  are  decomposed  by  aqueous  alkali  hydroxides. 

A.  G. 

Definition  and  Preparation  of  Hexametaphosphates.  P. 

Pascal  ( Compt .  rend.,  1924,  179,  966 — 968;  cf.  A.,  1924,  ii,  856 
and  previous  abstracts). — “  Graham’s  soluble  salt  ”  behaves  as 
Na2[Na4(P02)6],  a  complex  hexametaphosphate  with  a  portion  of 
the  sodium  masked  by  reason  of  its  position  in  the  complex.  It  is 
unstable  when  in  solution  and  in  presence  of  excess  of  a  lead  salt 
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is  precipitated  as  a  hexametaphosphate  from  which  the  corre¬ 
sponding  alkaline  salts,  M6(P03)6,  may  be  obtained.  H.  J.  E. 

Action  of  Arsenious  Anhydride  on  Alkali  Carbonates. 

B.  L.  Vanzetti  ( Gazzetta ,  1925,  55,  110 — 118). — Quantitative 
measurement  of  the  interaction  of  sodium  or  potassium  carbonate 
and  arsenious  anhydride  in  aqueous  solution  at  the  temperature 
of  boiling  water  shows  that  the  reaction  proceeds  only  slowly,  but 
may  be  brought  virtually  to  completion  if  the  carbon  dioxide 
gradually  liberated  is  eliminated  by  means  of  a  current  of  hydrogen. 

T.  H.  P. 

Existence  of  Alkali  Ortho-arsenites.  B.  L.  Vanzetti 
{Gazzetta,  1925,  55,  106 — 110). — In  order  to  ascertain  if  alkali 
arsenites  are  obtainable  in  absence  of  water  in  accordance  with  the 
reaction,  As203+6Na0R  =  2Na3As03 — 3R20,  arsenious  anhydride 
was  dissolved  in  a  methyl-alcoholic  solution  of  the  theoretical  amount 
of  sodium  methoxide  and  the  excess  of  the  alcohol  evaporated  to 
give  a  syrup,  which  was  left  to  crystallise  in  a  vacuum  exsiccator 
over  calcium  chloride.  The  crystals  formed  were  all  highly  hygro¬ 
scopic  and  varied  in  composition,  the  arsenic  content,  determined 
either  iodometrically  or  as  sulphide,  diminishing  from  about  80% 
to  about  20%  of  that  required  by  the  formula  Na3As03.  Very 
little  ether  is  apparently  liberated  during  the  reaction.  T.  H.  P. 

So-called  Molybdenum  Dibromide  and  some  of  its  Deriv¬ 
atives.  K.  Lindner  and  H.  Helwig  (Z.  anorg.  Chem.,  1925, 
142,  180 — 188). — Pure  molybdenum  “  dibromide,”  Mo3Br6,  was 
prepared  by  passing  nitrogen  and  bromine  vapour  over  pure  molyb¬ 
denum  powder  heated  at  600 — 700°.  With  pyridine,  the  bromide 
forms  the  compound  Mo3Br6,C5H5N  and  with  ammonia  in  alcoholic 
solution  the  ammine,  Mo3Br6(NH3)2,2EtOH.  The  action  of 
alcoholic  halogen  acids  gives  acids  which  were  isolated  in  the  form 
of  their  pyridine  salts.  Thus  the  compounds  C5H5N,HMo3Br7, 
(C5H5N)5,H5Mo6Br17,2EtOH,  and  C5H5N,HMo3Br4Cl3 ; 

C5H5N,HMo3Br4Cl3,EtOH ;  (C6H5N)3,H3Mo6Br8Cl7,3EtOH ; 
and  C5H5N,HMo3Br4Cl3  were  prepared.  The  compounds  are  of 
the  same  type  as  those  obtained  previously  with  bivalent  molyb¬ 
denum,  tungsten,  and  tantalum.  N.  H.  H. 

Binary  Systems  Sodium  and  Lithium  Tungstates,  Potass¬ 
ium  and  Lithium  Tungstates,  Lithium  Tungstate-Tungsten 
Trioxide,  Sodium  Tungstate-Tungsten  Trioxide  and  Potass¬ 
ium  Tungstate-Tungsten  Trioxide.  J.  A.  M.  van  Liempt 

(Z.  anorg.  Chem.,  1925,  143,  285 — 292). — Lithium  tungstate  melts 
at  742°,  and  has  no  transition  points.  With  sodium  tungstate 
(m.  p.  705°),  it  forms  a  simple  eutectic  at  45%  of  the  latter  (crystal¬ 
lisation  begins  at  501°,  eutectic  crystallises  at  491°).  Potassium 
tungstate  (m.  p.  933°;  transition  point  352°)  forms  with  lithium 
tungstate  a  compound,  K2W04,Li2W04,  crystallising  at  632°, 
which  gives  eutectics  with  both  simple  salts  (70%  Li2W04,  579°; 
40%  Li2W04,  607°).  With  tungsten  trioxide,  sodium  tungstate 
forms  a  compound,  Na2W207  (m.  p.  738°),  which  gives  a  eutectic 
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with  the  normal  tungstate  (m.  p.  628°) ;  addition  of  the  trioxide 
also  lowers  the  second  transition  point  (577°)  of  the  latter.  Lithium 
tungstate  behaves  similarly  (Li3W207  has  m.  p.  745°,  transition 
point  687°) ;  the  eutectic  has  m.  p.  696°.  The  system  potassium 
tungstate-tungsten  trioxide  has  a  eutectic  at  50%  W03  (crystallis¬ 
ation  begins  at  637°,  eutectic  crystallises  at  584°),  no  stable  com¬ 
pound  being  formed.  S.  I.  L. 

Decomposition  of  Permanganate.  J.  Holluta  (Z.  physikal. 
Chem.,  1925,  115,  143 — 150;  cf.  this  vol.,  ii,  49). — Carefully  pre¬ 
pared  0-004A7- solutions  of  potassium  permanganate  are  not  decom¬ 
posed  on  long  boiling,  even  on  addition  of  small  quantities  of 
manganese  sulphate.  More  dilute  solutions  (0-002 A7)  are  slowly 
decomposed  by  boiling.  It  is  probable  that  the  compound  KMn03 
(cf.  Moles  and  Crespi,  A.,  1922,  ii,  565;  1923,  ii,  374)  is  the  primary 
decomposition  product  and  that  this  decomposes  further  with  the 
formation  of  K2Mn04  and  MnOa.  L.  F.  G. 

Reaction  between  Ferric  Chloride  and  Potassium  Thio¬ 
cyanate.  K.  C.  Bailey  ( Proc .  Roy.  Irish  Acad.,  1924,  37,  [B], 
6—15). — The  apparently  anomalous  behaviour  on  extraction  with 
ether  of  solutions  of  potassium  thiocyanate  and  ferric  chloride 
containing  predominating  proportions  of  each  constituent  is  dis¬ 
cussed,  and  evidence  is  put  forward  that  in  the  case  where  the 
thiocyanate  predominates,  and  where  the  colour  is  paler,  the  ether 
extracts  practically  pure  thiocyanate,  whilst  when  the  ferric  chloride 
is  in  excess  and  the  solution  is  sufficiently  concentrated  to  impart 
some  colour  to  the  ether,  hydrochloric  acid  formed  by  hydrolysis 
of  ferric  chloride  liberates  thiocyanic  acid,  and  the  extract  contains 
both  ferric  chloride  and  thiocyanic  acid.  The  reason  for  the 
variation  in  the  colours  of  the  two  types  of  solution  is  investigated, 
and  it  is  shown  that  Lachs  and  Friedenthal’s  method  (A.,  1911, 
ii,  542)  for  determining  small  quantities  of  iron  must  be  used  with 
caution  since  extraction  of  iron  by  the  ether  becomes  progressively 
more  difficult  with  diminution  in  the  proportion  of  iron  present. 
The  behaviour  of  thiocyanic  acid  in  organic  solvents  is  also  discussed. 
[Cf.  B.,  1925,  313.]  D.  G.  H. 

Freezing  Points  of  Solutions  containing  Ferric  Chloride 
and  Potassium  Thiocyanate.  K.  C.  Bailey  and  J.  D.  Kidd 
{Proc.  Roy.  Irish  Acad.,  1924,  37,  [JS],  16 — 18). — The  freezing- 
point  curve  for  solutions  containing  a  constant  proportion  of  ferric 
chloride  (0-54%)  and  varying  proportions  of  potassium  thiocyanate 
(0-1  to  9-7%)  showed  no  breaks  indicative  of  the  formation  of 
molecular  compounds,  although  the  depression  of  the  freezing- 
point  was  slightly  smaller  than  would  be  expected.  D.  G.  H. 

Complex  Cobaltic  Selenates.  J.  Meyer,  G.  Dirska,  and  F. 
Clemens  ( Z .  anorg.  Chem.,  1924,  139,  333 — 386). — The  substitu¬ 
tion  of  sulphate  ion  by  the  selenate  ion  in  mono-  and  poly-nuclear 
cobaltic  sulphates  has  little  influence  on  the  properties  of  the 
salt.  The  differences  are  less  as  the  complexity  of  the  cobalt- 
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ammine  increases,  and  are  most  marked  in  the  case  of  the  solubility 
and  the  degree  of  hydration,  both  the  latter  being  greater  with  the 
selenates  than  with  the  sulphates.  The  following  new  compounds 
are  described. 

Hexamminecobaltic  selenate  persulphate, 

. [(NH3)6Co]2(Se04)2(S208); 

aad  diaquodipyridinediamminecobaltic  selenate, 

[(H20)2(C5H5N)2(NH3)2Co](Se04)(Se04H) ; 
nitratopentamminecobaltic  selenate,  [(N03)Co(NH3)g]Se04 ;  thiocarb- 
imidopentamminecobaltic  selenate,  [(NCS)(NH3)5Co]Se04/2H20 ; 
carbonatopentamminecobaltic  selenate,  [(C03)(NH3)5]2Se04 ;  normal 
and  acid  oxalatopentamminecobaltic  selenate, 

[(NH3)5CoC204]2(Se04),3H20 

and  [(NH3)5CoC204]Se04H,H20 ;  hydroxyaquotetramminecobaltic 
selenate,  [(0H)(H20)Co(NH3)4]Se04 ;  chloro-  and  bromo-aquotetr- 
amminecobaltic  selenate,  [X(H20)Co{NH3)4]Se04 ;  chlorodiaquotri- 
amminecobaltic  selenate,  [Cl(H20)2Co(NH3)3]Se04 ;  dibromotetr- 
amminecobaltic  selenate ;  acid  dichlorodiaquodiamminecobaltic 
selenate,  [Cl2(H20)2Co(NH3)2]Se04H ;  oxalatotetramminecobaltic 
selenate,  [(NH3)4CoC204]2Se04,2H20 ;  oxalatodiethylenediamine- 
cobaltic  selenate,  [en2CoC204]2Se04,3H20  ;  dithiocarbimidodiethylene- 
diaminecobaltic  selenate,  [en2Co(CNS)2],Se04H  ;  diamminebisdimethyl- 
glyoximinocobaltic  selenate,  [(NH3)2Co(C4H702N2)2]2Se04. 

Hexamminetetranitro-fA-selenatodicobalt, 

[(NH3)3(N02)2Co-0*Se02-0-Co(N02)2(NH3)3],2H20; 
the  decammineperoxodicobalt  selenates, 

(Se04)[(NH3)5Co-02-Co(NH3)5](Se04),3H20, 
(H04Se)2[(NHo)gCo,02,Co(NH3)5](Se04H)2 ;  and 

(Se04)2[(NH3)5Co02Co(NH3)5](Se04)3,8H20 ; 
decammine-y-aminodicobaltic  selenate, 

(SeO^JfNHjJsCo-NHj-CofNHjJJ^SeO,),; 
chloroaquo-octammine-jx-aminodicobaltic  selenate, 

(Se04)[Cl(NH3)4Co-NH2-Co(NH3)4(H20)](Se04) ; 
acid  octammine-ix-aminoselenatodicobaltic  selenate, 

(Se04H)[(NH3)4Co<|t^>Co(NH3)1](Se04); 

octammine-p,-aminoselenatodicobaltic  nitrate, 

(N03)[(NH3)4Co<|e04>Co(NH3)4](N03)2; 

acid  octammine-fx-aminoselenatodicobaltic  sulphate, 

(H04S)[(NH3)4Co<^^>Co(NH3)4]S04; 
acid  octammine-y-aminosulphatodicobaliic  selenate, 

(H04Se)[(NH3)4Co<|^>Co(NH3)4]Se04; 

octammine-y-aminoperoxodicobaltic  selenate), 

(Se04)[(NH3)4Co<™2>Co(NH3)4]2(Se04)2; 
octammine-fx-aminohydroxydicobaltic  selenate, 

(Se04)[(NH3)4Co<^®>Co(j}H3)4](Se0i). 
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octammine-y-aminonitrodicobaltic  selenate, 

(Se04)[(NH3)4Co<^>Co(NH3)4](Se04),2H20; 
octamminedihydroxydicobaltic  selenate, 

(Se04)[(NH3)1Co<™>Co(NH3)4](Se04),2H20; 

hexamminetrihydroxydicobaUic  selenate, 

/HO-, 

(Se04)[(NH3)3Co^  HO— 'Co(NH3)3](Se04)2,6H20 ; 
xHO'' 

hexammine- y - nitrodihydroxydicobaltic  selen ate, 

/OH-. 

(Se04)[(NH3)3Co^-0H^Co(NH3)3](Se04 
xOH'* 

dodecamminehexahydroxytetracobaltic  selenate, 

Co(HO  Co(NH3)4)  ](Se04 


/4y2?2H20 


H.  T. 


Non-existence  of  Nickel  Suboxide.  G.  R.  Levi  and  G. 
Tacchikt  ( Gazzetta ,  1925,  55,  28 — 32). — X-Ray  examination  (cf. 
Levi,  A.,  1924,  ii,  681)  shows  that  the  products  obtained  by  Glaser 
(A.,  1903,  ii,  646)  from  partial  oxidation  of  nickel  and  partial  reduc¬ 
tion  of  nickeloso-nickelic  oxide,  Ni304,  are  mixtures  of  nickelous 
oxide  and  nickel  containing  no  nickel  suboxide,  Ni20.  W.  E.  E. 

Chlorides  of  Ruthenium.  L.  Wohler  and  P.  Balz  (Z. 
anorg.  Chem.,  1924,  139,  411 — 418). — By  treating  finely-divided 
ruthenium  with  chlorine  between  300°  and  840°,  only  the  tri¬ 
chloride  is  formed,  which  decomposes  into  its  elements  at  845°. 
No  evidence  was  obtained  for  the  formation  of  mono-  or  di-chloride 
by  the  direct  action  or  by  the  decomposition  of  the  trichloride. 
The  product  formed  by  the  action  of  a  mixture  of  carbon  monoxide 
and  chlorine  at  400°  has  the  same  vapour  pressure  as  the  trichloride, 
and  the  formation  of  a  blue  colour  by  treatment  of  this  product 
with  dilute  alcohol  is  probably  due  to  reduction  of  the  formed 
trichloride  to  dichloride  by  the  alcohol.  The  anhydrous  tetra¬ 
chloride  could  not  be  obtained  from  chlororuthenic  acid  nor  by 
chlorinating  the  trichloride.  The  vapour-pressure  curve  of  the 
trichloride  from  450°  upwards  was  determined.  Owing  to  the 
volatility  of  the  trichloride,  the  values  above  700°  are  unsatis¬ 
factory.  H.  T. 

Iridium  Tetroxide.  F.  Krattss  and  H.  Gerlach  (Z.  anorg. 
Chem.,  1925,  143,  125 — 128). — The  oxide  is  prepared  by  heating 
the  pure  hydroxide  for  a  short  time  in  nitrogen  at  350°.  The 
hydroxide  is  prepared  free  from  chlorine  and  alkali  by  employing 
the  method  used  by  Krauss  and  Kukenthal  for  the  preparation 
of  pure  ruthenium  trihydroxide  (A.,  1924,  ii,  770).  The  compound 
was  analysed  by  heating  in  carbon  dioxide,  absorbing  the  water 
by  calcium  chloride  and  weighing,  and  reducing  the  residual  oxide 
in  hydrogen  to  metal,  which  is  finally  weighed.  L.  L.  B. 
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Boron  and  Boron  Suboxide.  H.  H.  Kahlenberg  {Trans. 
Amer.  Electrochem.  Soc.,  1925,  47,  59 — 91). — Boron  was  prepared 
by  all  the  important  methods,  but  in  most  cases  was  impure. 
Reduction  with  sodium  or  potassium  gave  a  product  which  could 
not  be  freed  from  the  alkali  metal  and  oxides.  Moissan’s  method 
of  reduction  with  magnesium  gave  a  substance  of  composition 
B70  contaminated  with  magnesium.  Reduction  with  aluminium 
and  sulphur  gave  a  product  containing  the  former,  as  also  did 
interaction  of  aluminium  and  potassium  fluoborate.  Boron  tri¬ 
chloride  formed  by  passing  chlorine  over  Moissan’s  “  boron  ”  (B70) 
was  passed  mixed  with  hydrogen  over  an  electric  arc  between 
copper  electrodes,  and  gave  a  deposit  of  pure  amorphous  boron, 
but  in  low  yield.  A  small  quantity  of  pme  amorphous 
boron  was  obtained  by  electrolysing  a  fused  mixture  of 
potassium  carbonate,  potassium  chloride,  and  boron  trioxide, 
using  a  copper  cathode  and  a  carbon  anode.  Fused  boron  was 
obtained  by  reduction  of  Moissan’s  “  boron  ”  with  aluminium 
powder  in  an  arc.  The  single  potential  of  boron  is  —0-028  volt 
with  neutral  potassium  borate  as  electrolyte.  The  single  potential 
is  lower  in  acid,  and  higher  in  alkaline,  electrolytes.  Boron  replaces 
gold,  platinum,  palladium,  silver,  mercury,  copper,  and  lead  from 
their  solutions,  the  last-named  very  slowly.  In  the  electrochemical 
series,  boron  comes  just  above  lead.  Moissan’s  “  boron,”  which  is 
shown  to  be  a  mixture  of  boron  with  a  new  oxide,  B30,  will  not 
entirely  replace  gold  from  its  solutions,  the  residue  consisting  of 
displaced  gold  and  the  oxide  B30,  which  has  a  lower  potential  than 
boron.  Boron  has  a  high  electrical  resistance  when  cold,  but 
becomes  a  good  conductor  at  high  temperatures.  C.  S. 

Separation  of  Hafnium  from  Zirconium.  G.  von  Hevesy 
and  E.  Madsen  (Z.  angew.  Chem.,  1925,  38,  228;  cf.  A.,  1924, 
ii,  53,  571). — A  partial  separation  of  hafnium  and  zirconium  can 
be  effected  by  means  of  fractional  precipitation  of  the  phosphates 
(cf.  A.,  1923,  ii,  570),  and  also  by  recrystallisation  through  the 
double  oxalates,  double  sulphates,  and  the  oxychlorides.  The 
preparation  of  pure  hafnium  salts  is  best  effected  by  fractional 
crystallisation  of  the  double  fluorides.  The  following  solubilities 
are  given:  K2HfF2,  0-1008  mol. /litre  in  A7/8-hydrofluoric  acid  at 
20°;  K2ZrFfi,  0-0655  mol. /litre;  (NH4)<>HfFfi,  1-425  mol. /litre; 
(NH4)2ZrF6,  1-050  mol. /litre. 

The  mineral  (silicate)  is  decomposed  by  fusion  with  ammonium 
hydrogen  fluoride,  by  alkaline  fusion,  or  by  treatment  with  hydro¬ 
fluoric  acid.  The  product  is  converted  into  the  sulphate  and  then 
into  the  oxychloride.  This  is  either  recrystallised  or  treated  with 
sulphur  dioxide,  which  precipitates  hafnium  and  zirconium  from 
the  boiling  solution,  leaving  most  of  the  iron  in  solution. 

The  double  fluorides  are  obtained  by  warming  the  dioxide  with 
ammonium  fluoride  and  hydrofluoric  acid ;  the  compound 
(NH4)3ZrF7  resulting  from  the  fusion  is  unsuitable.  The  hafnium 
content  (2 — 5%)  is  raised  to  38%  by  means  of  the  ammonium 
compounds ;  subsequent  fractionation  of  the  potassium  compounds 
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yields  a  hafnium  salt  of  more  than  99-9%  purity.  Incidentally 
a  product  probably  analogous  to  Marignac’s  KZrF5,H20  was 
obtained. 

The  separation  was  controlled  by  X-ray  spectroscopy  and  by 
density  determinations ;  the  hafnium  content  x  is  given  by  the 
expression  x—(d— 5-73)/0-0394,  where  d  is  the  observed  density 
of  the  mixture  of  oxides.  R.  A.  M. 

Separation  of  Thorium  from  Zirconium  and  from  the 
Tervalent  Rare-earth  Metals.  L.  Fernandes  ( Gazzetta ,  1925, 
55,  3 — 6 ;  cf.  A.,  1924T  ii,  861). — A  concentrated  solution  of  thorium 
sulphate  cooled  with  a  large  excess  of  thallous  sulphate  deposits 
thorium  thallous  sulphate  (I),  2Th(S04)2,7Tl2S04,  stable  over  a 
wide  range  of  temperature.  Evaporation  at  a  low  temperature 
of  thorium  sulphate  solution  containing  a  little  thallous  sulphate 
yields  Th(S04)2,Tl2S04,4H20,  much  less  stable  than  I.  A  hydrate, 
2Th(S04)2,7Tl2S04,3H20,  is  stable  from  70°  to  100°.  A  solution 
of  zirconium  and  thallous  sulphates  in  concentrated  sulphuric  acid, 
when  evaporated  at  a  high  temperature  and  then  cooled  gives  two 
zirconium  thallous  sulphates :  Zr(S04)2,2Tl2S04,4H20  (II),  and 

2Zr(S04)2,Tl2S04,8H20.  On  the  other  hand,  evaporation  at  the 
ordinary  temperature  at  reduced  pressure,  over  concentrated 
sulphuric  acid,  of  a  solution  of  the  mixed  salts  in  dilute  sulphuric 
acid  produces  the  double  salt,  2Zr(S04)2,7Tl2S04,  and  finally  the 
compound  II.  A  study  of  the  solubility  curves  of  2Th(S04)2,7Tl2S04, 
and  Ce2(S04)3,3Tl2S04,H20  in  water  and  of  that  of  zirconium 
sulphate  in  the  presence  of  excess  of  thallous  sulphate  in  20% 
sulphuric  acid,  suggested  the  following  method  of  separating  cerium, 
thorium,  and  zirconium.  The  mixed  hydroxides,  precipitated 
by  ammonium  hydroxide,  are  washed  with  boiling  water  and 
dissolved  in  dilute  sulphuric  acid  and  treated  cold  with  excess  of 
thallous  sulphate ;  this  precipitates  nearly  all  the  cerium.  After 
evaporating  the  filtrate  to  less  than  two-thirds  of  its  volume,  it  is 
again  filtered.  On  cooling,  the  first  fraction  of  thorium  is  deposited 
in  a  pure  state.  Succeeding  fractions  of  thorium  are  obtained 
by  evaporating  the  filtrate  until  the  sulphuric  acid  is  nearly  con¬ 
centrated  and  the  last  traces  are  deposited  on  boiling.  The  liquid 
is  then  filtered  through  asbestos  and  the  zirconium  precipitated 
by  cooling.  W.  E.  E. 

Preparation  of  Selenium  Monochloride  and  Monobromide. 

V.  Lenher  and  C.  H.  Kao  (J.  Amer.  Chem.  Soc.,  1925,  47,  772 — 
774). — Selenium  monochloride,  b.  p.  130°,  is  prepared  in  90%  yield 
by  the  addition  of  selenium,  followed  (dropwise)  by  sulphuric  acid, 
to  a  solution  of  selenium  dioxide  in  concentrated  hydrochloric  acid ; 
the  reddish-brown,  oily  layer  is  separated,  and  washed  with  sulphuric 
acid  or  precipitated  by  hydrogen  chloride  from  its  solution  in 
fuming  sulphuric  acid.  Selenium  monobromide  is  prepared  similarly, 
using  the  mixture  of  sulphuric  and  hydrobromic  acids  produced  by 
interaction  of  bromine,  sulphur  dioxide,  and  water  at  0°. 

J.  S.  C. 
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Laboratory  Circulating  Pump  for  Corrosive  Vapours. 

H.  C.  Kremers  (Ind.  Eng.  Chem.,  1925,  17,  298— 299).— The  circu¬ 
lation  of  hydrogen  chloride  ( e.g .,  for  the  dehydration  of  rare-earth 
chlorides)  is  effected  by  a  reciprocating  pump  constructed  of  glass, 
the  plungers  in  which  are  of  an  elongated  bell-shape  and  work  in  a 
liquid  seal  composed  of  high  b.  p.  paraffin  oil  or  other  suitable 
liquid.  The  valves  are  of  glass.  W.  A.  S. 

Micropyrometer  of  the  Spectrometer  Type.  F.  Henning 
and  W.  Hause  ( Z .  Physilc,  1924,  29,  157 — 174). — A  complete 
description  is  given  of  the  instrument  together  with  a  detailed 
account  of  the  method  of  calibration.  The  principle  adopted  is 
that  of  comparison  of  the  intensity  of  radiation  of  a  given  wave¬ 
length  from  the  source  of  which  the  temperature  is  to  be  determined 
with  that  of  the  same  wave-length  emitted  by  a  glowing  filament 
the  temperature  of  w  hich  is  under  very  sensitive  control.  Typical 
data  are  given  of  the  behaviour  of  the  instrument  in  the  region 
1500 — 2000°,  and  it  is  stated  that  temperatures  up  to  3000°  can  be 
determined  in  this  wray.  R.  W.  L. 

Destruction  of  Berthelot’s  Calorimetric  Bomb.  Its  Re¬ 
placement  by  a  New  Type  of  Bomb.  C.  Moureu  ( Com.pt . 
rend.,  1925,  180,  557 — 560). — In  replacing  the  original  calorimetric 
bomb  of  Berthelot,  which  exploded  in  1918,  the  design  has  been 
modified  in  order  to  reduce  the  amount  of  platinum  used  in  its 
construction.  The  lining  consists  of  0-4  mm.  thickness  of  copper, 
covered  with  0-4  mm.  of  gold  and  finally  0-2  mm.  of  platinum. 

G.  M.  B. 

Process  and  Apparatus  for  Carrying  out  Chemical 
Reactions.  E.  Buhtz  ( Chem.-Ztg .,  1925,  49,  267). — An  apparatus 
for  carrying  out  reactions  between  two  or  more  solid  substances 
so  that  no  part  of  the  mixture  is  overheated  and  an  efficient  mixing 
of  the  reagents  is  effected,  thereby  avoiding  as  far  as  possible  any 
side  reactions,  consists  of  a  closed  reaction  vessel  containing  a  large 
rotating  plate  slightly  conical  in  shape,  above  which  is  a  smaller 
rotating  baffle  plate  which  serves  to  distribute  the  reacting  sub¬ 
stances  over  the  larger  plate.  The  apparatus  is  charged  through 
two  concentric  tubes,  the  outer  of  which  leads  directly  to  the  baffle 
plate  and  the  inner  to  the  reaction  plate.  Provision  is  made  for 
heating  or  cooling  the  latter  by  passing  a  stream  of  hot  or  cold 
liquid  through  pipes  in  the  plate.  A.  R.  P. 

Effect  of  Chemicals  on  various  kinds  of  Glass.  C.  E. 

Klamer  {Chem.  Weekblad,  1925,  22,  140 — 141). — Tables  are  given 
showing  the  losses  of  weight  of  vessels  of  Pyrex,  Jena,  Sphinx,  and 
Murano  glass  after  heating  acids  and  alkalis  in  them.  The  con¬ 
ductivities  of  distilled  water  after  being  boiled  in  selected  vessels 
vTere  also  determined.  S.  I.  L. 

Dynamic  Study  of  Dehydration  by  means  of  a  Hydro¬ 
statically-compensated  Balance.  M.  Guichard  {Bull.  Soc. 
chim.,  1925,  [iv],  37,  251 — 253). — The  apparatus  and  method  used 
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in  previous  experiments  are  described  in  detail.  The  furnace  is 
arranged  so  that  its  temperature  increases  regularly.  The  sub¬ 
stance  being  dehydrated  is  balanced  against  a  long  cylindrical  body 
partly  immersed  in  oil,  the  level  of  which  can  be  raised  by  addition 
from  a  burette.  The  volume  thus  added  to  preserve  equilibrium 
after  an  experiment  is  proportional  to  the  loss  in  weight  of  the 
substance.  S.  K.  T. 

Simple  Apparatus  for  the  Distillation  of  Mercury  in  a 
Vacuum.  J.  Sveda  ( Chem .  Listy,  1925,  19,  51 — 53). — The 
apparatus  consists  of  a  large  glass  bulb  connected,  by  a  long  glass 
tube  provided  with  a  stopcock,  with  a  reservoir  of  mercury,  and 
having  at  its  upper  end  an  upwardly  inclined  tube  bent  vertically 
downwards  at  its  upper  end  and  sealed  to  a  long  glass  tube  ter¬ 
minating  in  a  receiver  with  side  tube  for  connexion  to  the  vacuum 
pump.  The  apparatus  will  distil  600 — 700  g.  of  mercury  per  hour. 

A.  R.  P. 

Drying  Tube  for  Phosphorus  Pentoxide.  L.  M.  Dennis 
(J.  Amer.  Chem.  Soc.,  1925,  47,  797). — A  modified  form  of  drying 
tube  is  described,  in  which  the  gas  is  passed  in  and  out  through 
side  tubes,  the  phosphorus  pentoxide  in  the  tube  being  stirred  and 
a  fresh  surface  exposed  by  turning  two  stoppers  fitted  at  the 
ends  of  the  tube  and  carrying  heavy  bent  glass  rods.  J.  S.  C. 

Simple  Tangentimeter.  M.  Latshaw  (J.  Amer.  Chem.  Soc., 
1925,  47,  793 — 794). — A  simple  apparatus  whereby  the  slope  of  a 
plotted  curve  at  any  point  may  be  determined,  consists  of  a  plane 
mirror  mounted  on  one  leg  of  a  steel  “  square  ”  so  that  the  mirror 
face  extends  to  the  plane  at  the  bottom  of  the  square  and  is  normal 
to  the  other  leg.  When  the  mirror  is  standing  normally  across  a 
given  curve,  there  will  appear  no  break  between  the  curve  and  its 
image  at  the  foot  of  the  mirror.  The  second  leg  of  the  square  is 
then  parallel  to  the  tangent  to  the  curve  at  that  point.  J.  S.  C. 

Simple  Automatic  Mercury  Pump.  H.  M.  McLaughlin 
and  F.  E.  Brown  (J.  Amer.  Chem.  Soc.,  1925,  47,  613 — 615). — A 
modified  form  of  Toepler  pump  is  described,  which,  with  the  aid 
of  a  small  water  pump,  will  operate  continuously  and  automatically, 
returning  the  mercury  to  the  reservoir  after  each  stroke.  The 
design  of  the  apparatus  permits  collection  of  the  exhaust  gas  and 
guards  against  its  contamination.  J.  S.  C. 

Fractionating  Column  with  Moving  Parts.  J.  E.  Myers 
and  W.  J.  Jones  (J.  Chem.  Soc.,  1925,  127,  4 — 8). — The  column  is 
divided  into  sections  by  downwardly- directed  conical  trays  equally 
spaced  at  3-5  cm.,  each  having  at  the  centre  a  circular  hole  1-25  cm. 
in  diameter.  Through  these  holes  passes  a  vertical  shaft  which 
bears  horizontal  discs,  2-5  cm.  in  diameter,  one  just  below  each 
tray.  The  shaft  works  on  a  bearing  fixed  to  the  bottom  of  the 
column  and  emerges  at  the  top  through  a  stuffing-box.  At  about 
2400  revolutions  per  minute  the  column  compares  very  favourably 
with  other  patterns.  L.  J.  H. 
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New  Type  of  Eruptive,  Mesocratic  Alkaline  Rock.  A. 

Lacroix  ( Compt .  rend.,  1925,  180,  481 — 484). — A  new  type  of 
mesocratic,  alkaline  rock,  intermediate  between  lujavrite,  which  is 
poor  in  silica,  and  fasibitikite,  rich  in  silica,  has  been  found  amongst 
the  quaternary  gravels  in  the  deserts  of  Santas-ho,  China.  The 
name  “  ordosite  55  is  proposed  for  this  rock.  It  consists  of  needles 
of  green  aegyrine  with  porphyritie  crystals  of  felspar  showing  crossed 
albite  twinning  and  enclosing  laminae  of  mica.  It  belongs  to  the 
syenite  class,  but  for  this  class  contains  an  unusually  large  amount 
(60%)  of  pyroxene  soda,  which  is  embedded  in  the  felspar  and  is 
acicular  in  form.  The  analyses  of  nine  segyrine  mesocratic  rocks 
are  given,  that  of  ordosite  being  : 


SiCb. 

A1j03. 

Fe203. 

FeO. 

MgO. 

CaO. 

Na20. 

56-90 

7-00 

17-41 

1-25 

1-22 

1-62 

6-86 

k2o. 

Ti02. 

p2o5. 

H20{  +  ). 

H20  (-). 

MnO. 

5-36 

1-60 

0-10 

0-20 

0-11 

0-27 

The  richness  in  pyroxene  soda  is  shown  to  be  independent  of  the 
nature  of  the  felspar  of  which  the  rock  is  composed.  J.  W.  B. 

Native  Arsenic  in  Cornwall.  A.  Bussell  [with  H.  F. 
Harwood]  (Min.  Mag.,  1925,  20,  299 — 304). — Massive  material 
with  a  curved  lamellar  structure  and  columnar  jointing  was  found 
in  some  quantity  (several  cwt.)  along  a  joint  in  dolerite  in  a  road- 
metal  quarry  near  Saltash  in  Cornwall.  Analysis  gave  : 

As.  Sb.  Fe.  S.  Insol.  Total.  Sp.  gr. 

84-80  5-15  0-15  0-11  0-10  100-31  5-636 

Native  arsenic  has  also  recently  been  found  in  small  amount  in  the 
Tolgus  mine  at  Bedruth.  These  are  the  first  authentic  records 
of  the  occurrence  of  this  mineral  in  the  British  Isles.  The  occurrence 
of  bismuthinite  in  granite  at  Shap  in  Westmorland,  and  of  smaltite 
and  niccolite  in  the  old  copper  mine  at  Coniston  in  Lancashire,  are 
also  recorded.  L.  J.  S. 

Pyrites  of  Majdan-Pek  (Serbia).  J.  Barthoux  (Compt. 
rend.,  1924,  179,  982 — 984). — The  beds  of  pyrite  and  chalcopyrite 
result  from  magmatic  differentiation.  These  minerals  tend  to  occur 
in  vertical  bands,  most  freely  in  contact  with  the  face  of  an  eruptive 
formation.  The  method  of  investigating  the  deposits  consists, 
therefore,  in  finding  the  edge  of  the  eruptive  rock  and  exploring  the 
lateral  surface  of  contact.  H.  J.  E. 

Afwillite,  a  New  Hydrous  Calcium  Silicate.  J.  Parry  and 
F.  E.  Wright  (Min.  Mag.,  1925,  20,  277 — 286). — A  columnar 
aggregate  of  clear,  colourless  crystals  was  found  by  A.  F.  Williams 
in  the  Dutoitspan  diamond  mine  at  Kimberley,  South  Africa.  The 
crystals  are  monoclinic  (a  :  b  :  c=2*097  :  1  :  2*381,  (3=81°  34')  with 
vol.  cxxviii.  ii.  16 
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prismatic  habit  in  the  direction  of  the  axis  of  symmetry,  and  perfect 
(001)  cleavage,  d  2-630,  hardness  4.  The  optical  characters  are 
given  in  detail  and  compared  with  those  of  the  several  known  hydrous 
calcium  silicates.  Analysis  I  by  J.  Parry  was  made  by  decom¬ 
posing  the  mineral  with  hydrochloric  acid,  and  II  by  H.  S.  Washing¬ 
ton  by  fusion  with  sodium  carbonate. 

AI.O.+  H20  H20 

Si02.  Fe203.  MgO.  CaO.  BaO.  (  +  110°).  (-110°).  Total. 

I.  33-96  0-60  —  49-28  —  15-89  0-12  99-85 

II.  35-10  0-05  0-02  49-00  Nil  15-81  0-01  99-99 

The  formula  is  3Ca0,2Si02,3H20,  which  may  be  written 
2H2CaSi04,Ca(0H)2,  since  two-thirds  of  the  water  is  lost  at  about 
300°  and  only  one-third  of  the  lime  is  taken  up  by  water  from  the 
ignited  material.  The  rate  at  which  water  is  lost  at  different 
temperatures  depends  on  the  pressure  of  aqueous  vapour  in  the 
atmosphere.  The  mineral  gives  an  alkaline  reaction;  it  is  slowly 
decomposed  by  water  and  more  readily  by  hvdrochloric  acid. 

L.  J.  S. 

Hafnium  Content  of  Zirconium  Ores.  II.  G.  Hevesy 
and  V.  T.  Jantzen  ( Chem .  News,  1925,  130,  179—180;  cf.  A., 
1924,  ii,  492,  571,  620). — -A  comparison  of  the  proportion  of  hafnium 
in  20  zircons  of  known  radioactivity,  helium  content,  and  density, 
showed  a  rough  connexion  between  the  proportion  of  hafnium 
present  and  the  radioactivity,  but  not  with  the  density.  The  ratio 
Hf02/Zr02  was  found  to  be  appreciably  lower  in  zirconium  minerals 
than  in  minerals  of  a  less  silicious  magma.  [Cf.  B.,  1925,  314.] 

D.  G.  H. 

Tyuyamunite  from  the  Tyuya-Muyun  Radium  Mine  in 
Fergana.  P.  N.  Chirvinsky  (Min.  Mag.,  1925,  20,  287 — 295). 
— Tyuyamunite  (Ca0,2U03,V205,raH20)  corresponds  in  composition 
with  carnotite  (K20,2U03,V205,nH20)  and  is  consequently  also 
known  as  calciocarnotite.  An  account  is  given  of  its  occurrence  and 
mining  in  Russian  Turkestan.  It  is  found  with  copper  ores  in 
limestone.  Analyses  of  the  ore  show  CuO  3-10 — 10-88%,  U308 
0-80 — 4-61%,  V205  1-83 — 6-39%,  together  with  barytes  and  calcite. 
The  copper  is  present  as  malachite  and  the  vanadate  turanite 
(5Cu0,V205,2H20).  Of  wide  distribution  in  the  same  region  is  a 
nickel  vanadate,  named  kolovratite  by  Vernadsky  in  1922.  The 
optical  characters  of  the  minute  orthorhombic  crystals  of  tyuy¬ 
amunite  are  described.  L.  J.  S. 

A'-Ray  Examination  of  Calcium  Formate.  K.  Yardley 
(Min.  Mag.,  1925,  20,  296 — 298). — It  is  shown  that  crystals  of 
calcium  formate  are  orthorhombic  bipyramidal,  and  not  bisphenoidal 
as  suggested  by  Plathan  (Z.  anorg.  Cham.,  1898,  18,  86).  The 
dimensions  of  the  unit  cell  containing  eight  molecules  are  u=10-19, 
6  =  13-41,  c=6-27  A.  The  half  spacing  for  certain  of  the  planes 
shows  that  the  lattice  is  f0  and  the  space-group  Qhb.  L.  J.  S. 
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Laboratory  Vacuum  Gauge.  M.  L.  Hamlin  (J.  Amer.  Chem. 
Soc.,  1925,  47,  709 — 712). — Details  are  given  for  the  construction 
and  calibration  of  a  vacuum  gauge  having  a  useful  range  of  10 — 
0*05  mm.,  which  may  be  so  modified  as  to  cover  a  second  range  of 
pressures  one-fifth  or  one-tenth  of  this.  J.  S.  C. 

Gas  Absorption  Pipette.  A.  0.  Jones  (J.  Soc.  Chem.  Ind., 
1925,  44,  115 — 116t). — A  two-bulbed  absorption  pipette  is  described 
in  which  the  bulbs  are  joined  by  rubber  tubing  in  place  of  the  usual 
rigid  glass  tube,  and  a  funnel  and  tap  are  attached  to  the  top  of  the 
absorption  bulb.  By  this  means,  the  gas  in  the  pipette  may  be 
•washed  with  more  than  one  reagent  without  transferring  it  to  the 
burette,  one  pipette  can  be  used  for  all  the  reagents,  and  fouling  of 
the  mercury  in  the  burette  by  the  reagents  is  lessened.  L.  F.  H. 

Modification  of  Geissler’s  Bulbs.  G.  On  do  (Annali  Chim. 
Appl.,  1925,  15,  3—4). — When  the  tightness  of  the  joints  of  a 
combustion  apparatus  is  being  tested,  the  potassium  hydroxide 
solution  tends  to  spurt  into  the  calcium  chloride  tube.  This  is  pre¬ 
vented  if  the  narrow  tube  passing  down  into  the  first  small  bulb  of  the 
Geissler  absorption  apparatus  is  continued,  at  its  upper  end,  into 
the  large  bulb  and  bent  over  in  the  form  of  a  crook.  T.  H.  P. 

Apparatus  for  Quantitative  Microanalysis.  J.  Pollak 
( Mifcrochem .,  1924,  2,  189 — 192). — When  mixing  solutions  in  test- 
tubes  immersed  in  a  water- bath  for  quantitative  microanalysis, 
stirring  by  means  of  a  slowT  current  of  air  is  the  only  satisfactory 
way.  The  air  should  be  purified  from  dust  and  possible  halogen 
compounds  by  passing  it  from  an  aspirator  through  a  wad  of  cotton 
wool,  then  through  asbestos  soaked  in  silver  nitrate  solution,  and 
bubbled  into  the  test  solution  through  a  capillary  tube.  For 
suspending  a  number  of  test-tubes  in  a  water-bath  (beaker),  a  stand 
consisting  of  two  perforated  brass  plates  some  distance  apart  and 
fixed  to  arms  bent  at  right  angles  at  the  top  to  rest  on  the  edge  of  the 
bath  is  useful.  A.  R.  P. 

Use  of  Glass  Filters  in  Qualitative  Analysis.  G.  F.  Ht  ttig 
and  M.  Nette  ( Z .  anal.  Chem.,  1925,  65,  385 — 399). — Buchner  or 
Nutsche  funnels  with  porous  filter-beds  of  sintered  glass  have  many 
advantages  over  filter-papers  for  qualitative  group  analysis.  The 
one  funnel  may  be  used  throughout  the  analysis;  the  precipitate 
is  sucked  dry  on  each  occasion,  thereby  keeping  the  volume  of  the 
filtrate  low,  and  the  different  constituents  of  a  group  precipitate 
may  be  extracted  by  passing  the  appropriate  solvents  through  the 
filter  in  succession.  None  of  the  ordinary  group  reagents  except 
alkali  hydroxides  has  any  solvent  action  on  the  filter,  which  may, 
if  necessary,  be  cleaned  by  the  use  of  the  strongest  acids  at  high 
temperatures.  Suitable  forms  of  apparatus  for  the  purpose  are 
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described  and  a  detailed  account  is  given  of  the  procedure  for 
conducting  an  ordinary  group  analysis.  A.  R.  P. 

Shimer  Filter  Tube.  E.  C.  Bingham  (Ind.  Eng.  Chem.,  1925, 
17,  293 — 294). — The  improved  form  is  described  (cf.  A.,  1905,  ii, 
349).  The  “  filter-mat  ”  is  now  made  of  surgical  lint.  W.  A.  S. 

Determination  of  Combustible  Gases  by  Combustion  with 
Cupric  Oxide.  II.  J.  Sveda  (Chem.  Listy,  1925,  19,  41 — 48, 
73 — 79). — A  fuller  account  of  work  previously  published  (this  vol., 
ii,  154).  The  combustion  of  the  gases  is  carried  out  in  a  special 
gas  pipette  which  may  be  exhausted  of  air  before  introducing  the 
gas  mixture,  thus  eliminating  errors  due  to  absorption  of  air  and 
carbon  dioxide  by  the  contact  mass  of  ceric  and  cupric  oxides.  The 
combustion  of  both  hydrogen  and  carbon  monoxide  is  complete 
at  280 — 290°,  contrary  to  the  statement  of  Scherb  that  the  com¬ 
pleteness  of  the  oxidation  of  carbon  monoxide  depends  on  the  partial 
pressure  of  the  hydrogen.  A.  R.  P. 

Adsorption  of  Cresol-red  by  Serum  in  Spectrophotometric 
Determination  of  pu.  E.  F.  Hirsch. — (See  i,  606.) 

Bromate  Determination  of  Hydrogen  Peroxide,  Peroxides, 
and  Per-salts.  E.  Rupp  and  G.  Siebler  ( Pharm .  Zentr.,  1925, 
66,  193 — 196).- — OTiV-Solutions  of  potassium  bromate  and  arsenious 
acid  do  not  alter  on  keeping.  Titration  of  the  latter  with  the  former 
is  carried  out  in  hot,  strongly  acid  solution  in  presence  of  methyl- 
orange;  excess  of  bromate  liberates  bromine,  which  decolorises 
the  indicator.  Hydrogen  peroxide  is  run  into  excess  of  arsenious 
oxide  in  alkaline  solution,  the  whole  acidified,  and  the  excess 
titrated  with  bromate.  Other  peroxides  are  treated,  in  presence  of 
excess  of  the  arsenic  solution,  with  acid,  to  liberate  hydrogen 
peroxide,  and  the  determination  is  completed  as  for  the  latter. 
Per  sulphates  are  reduced  by  excess  of  the  arsenic  solution  in  5  min., 
at  the  b.  p.,  perborates  even  more  quickly.  S.  I.  L. 

Preparation  of  o-Tolidine  Solution  for  the  Determination 
of  Chlorine  [in  Chlorinated  Water].  C.  E.  Roake  (Ind.  Eng. 
Chem.,  1925,  17,  257). — The  o-tolidine  is  first  treated  with  concen¬ 
trated  hydrochloric  acid;  dissolution  is  then  easier.  [Gf.  B., 
1925,  333.]  W.  A.  S. 

Detection  and  Determination  of  Chloride,  Bromide,  and 
Thiocyanate  in  the  Presence  of  Cyanide.  E.  Schulek  (Z. 
anal.  Chem.,  1925,  65,  433 — 435). — In  the  presence  of  free  alkali  or 
of  sodium  hydrogen  carbonate,  cyanides  are  converted  by  form¬ 
aldehyde  into  alkali  glycollate  and  hexamethylenetetramine.  If 
the  solution  is  then  acidified  with  nitric  acid,  the  chloride,  bromide, 
or  thiocyanate  ions  may  be  determined  by  Volhard’s  method  in  the 
usual  way.  An  alternative  procedure  for  the  elimination  of  the 
cyanide  consists  in  distilling  the  liquid  with  boric  acid ;  the  residual 
solution  in  the  distilling  flask  is  then  acidified  with  nitric  acid  and 
the  analysis  finished  as  described  above.  A.  R.  P. 
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Electrometric  Titration  of  Hypochlorous  Acid.  A. 

Schleicher  and  L.  Toussaint  {Z.  anal.  Chem.,  1925,  65,  399 — 
405). — In  Treadwell’s  process  for  the  electrometric  titration  of 
hypochlorous  acid  (A.,  1921,  ii,  410),  the  comparison  electrode  may 
consist  of  solutions  of  many  neutral  salts  or  weak  oxidising  agents 
instead  of  a  previously  titrated  hypochlorite  solution.  Such  salts 
are  sodium  chloride,  nitrate,  and  sulphate,  ammonium  chloride 
and  acetate,  and  chromates  of  the  alkali  metals.  The  potential  at 
the  end-point  may  be  displaced  as  much  as  0-2  volt  without  affecting 
the  results  if  the  titration  is  carried  out  in  the  simplified  compensation 
apparatus  of  A.  Fischer  (“  Elektroanalytische  Schnellmethoden,” 
Stuttgart,  1908).  A.  It.  P. 

Electrometric  Titration  of  Chlorous  Acid  and  its  Deter¬ 
mination  in  Presence  of  Hypochlorous  Acid.  A.  Schleicher 
and  W.  Wesly  (Z.  anal.  Chem.,  1925,  65,  406 — 411). — Chlorous  acid 
reacts  with  potassium  iodide  and  sulphuric  acid,  liberating  2  mols. 
of  iodine,  which  may  be  measured  by  titration  of  the  solution  with 
sodium  thiosulphate  and  electrometric  determination  of  the  end¬ 
point.  This  acid  does  not  react  with  sodium  arsenite  in  the  presence 
of  sodium  hydrogen  carbonate,  whilst  hypochlorous  acid  may  be 
determined  electrometrically  by  titration  with  this  reagent.  The 
titrated  solution  is  treated  with  potassium  iodide  and  sulphuric 
acid  and  the  chlorous  acid  determined  as  above,  allowance  being 
made  for  the  excess  of  arsenite  used  in  the  first  titration.  Chlorites 
are  not  decomposed  by  heating  the  solution  for  15  hrs.  on  the  water- 
bath,  but  hydrogen  peroxide  decomposes  them  readily  without 
attacking  any  chlorate  present.  A.  It.  P. 

Volumetric  Determination  of  Iodides.  N.  Sasaki  (Z.  anorg. 
Chem.,  1924,  139,  394 — 396). — Iodides  in  the  presence  of  an  equal 
amount  of  bromide  and  forty  times  as  much  chloride  can  be  accur¬ 
ately  determined  by  treating  a  solution  with  an  excess  of  01N- 
potassium  dichromate  solution,  followed  after  10—60  secs,  by  an 
excess  of  ferrous  ammonium  sulphate  solution,  and  titrating  the 
liberated  iodine  immediately  with  thiosulphate  solution,  the  re¬ 
actions  between  iodide  and  ferric  salts  and  free  iodine  and  ferrous 
salts  taking  place  very  slowly.  Direct  sunlight  should  be  avoided 
and  the  iodide  solution  should  contain  1  mg. -equivalent  of  iodide  in 
300  c.c.  and  be  acidified  with  sulphuric  acid  until  the  solution  has 
about  A -acidity.  If  more  bromide  or  chloride  is  present,  approxi¬ 
mate  results  can  be  obtained  by  shortening  the  time  of  action  of 
the  dichromate  solution.  H.  T. 

Determination  of  Hydrofluoric  Acid.  O.  Waelzel  (Z. 
Unters.  Nahr.  Genussm.,  1925,  49,  31 — 37). — The  method  of  Greef 
(A.,  1913,  ii,  975)  by  which  soluble  fluorides  are  titrated  with  ferric 
chloride  in  the  presence  of  ammonium  thiocyanate,  is  adapted  for 
the  analysis  of  disinfectants  etc.  A.  G.  P. 

Determination  of  Sulphur  in  Polysulphides.  A.  Kitrte- 
nacker  and  K.  Bittner  (Z.  anorg.  Chem.,  1925,  142,  115 — 118). — 
Sodium  polysulphide  solution  is  converted  into  thiosulphate  and 
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sulphide  by  the  action  of  sodium  sulphite  solution  as  in  the  methods 
of  Chapin  and  of  Wober.  The  sulphide  is  then  precipitated  with 
zinc  acetate  and  the  excess  of  sulphite  removed  with  formaldehyde. 
After  addition  of  acetic  acid,  the  thiosulphate  is  titrated  with  iodine. 
The  results  show  excellent  agreement  with  those  obtained  indirectly 
by  oxidation  of  the  sulphur  with  br ornate  and  bromide  (Treadwell 
and  Mayr).  N.  H.  H. 

Determination  of  Polythionic  Acids  in  Presence  of  One 
Another.  A.  Kttrtenacker  and  K.  Bittner  (Z.  anorg.  Ghent., 
1925,  142,  119 — 129). — A  volumetric  method  is  described  for  the 
determination  together  of  the  radicals  S306",  S406",  and  S506". 
By  treatment  with  excess  of  mercuric  chloride,  all  the  radicals 
react  to  give  four  equivalents  of  acid  for  each  mol.  of  polythion- 
ate,  2S3+*Oe',+3HgCl2+4H2O^Hg3S2Cl2+4Cr+8ir+2a:S.  Thus 
titration  with  sodium  hydroxide  solution  gives  the  total  poly- 
thionate.  On  treatment  of  another  portion  with  excess  of  sodium 
sulphite  solution,  the  reactions  S406,/-j-S03"=S306"+S203"  and 
S5CV,+2S03/,=S306,/-j-2S303"  occur,  and  after  removal  of  the 
excess  of  sulphite  with  formaldehyde  the  thiosulphate  may  be 
titrated  with  iodine.  A  third  portion  is  treated  with  potassium 
cyanide  solution,  giving  S406"+3CN'+H20=S04''--|-CNS'-f- 
2HCN+S203"  and  S506"+4CN'+H20=S04"+2CNS'+2HCN+ 
S203".  If  the  original  solution  contains  x,  y,  and  3  mols.  of  tri-, 
tetra-,  and  penta-thionate,  respectively,  and  the  three  titrations 
are  a  mols.  of  sodium  hydroxide  and  6  and  c  mols.  of  iodine,  then 
x=a/4:~c,  y=2c—b,  and  2=6— c.  The  results  are  in  satisfactory 
agreement  with  the  theoretical  when  arbitrary  mixtures  of  the 
pure  substances  are  used  and  with  results  obtained  by  certain 
other  methods.  N.  H.  H. 

[Quantitative]  Separation  of  Selenium  and  Tellurium  by 
Sulphur  Dioxide  in  Hydrochloric  Acid  Solution.  V.  Lenher 
and  C.  H.  Kao  (J.  Amer.  Chem.  Soc.,  1925,  47,  769—772).— 
Selenium  is  precipitated  by  sulphur  dioxide  from  cold  solutions 
of  the  two  oxides  in  concentrated  hydrochloric  acid,  washed  with 
concentrated  hydrochloric  acid,  water,  and  finally  with  alcohol 
and  ether,  care  being  taken  to  remove  the  last  traces  of  water. 
The  precipitate  is  dried  for  3  or  4  hrs.  at  30 — 40°  and  finally  for 
2  hrs.  at  120 — 130°.  Tellurium  is  precipitated  from  the  con¬ 
centrated  filtrate  by  the  sulphur  dioxide-hydrazine  hydrochloride 
method  previously  described  (A.,  1908,  ii,  426),  washed  with  hot 
water  and  alcohol,  and  finally  dried  at  105°.  J.  8.  C. 

Determination  of  Nitrogen  by  Kjeldahl’s  Method  ;  an 
Attempt  at  Generalisation  and  One  Source  of  Error.  P. 

Fleury  and  H.  Levaltier  (Bull.  Soc.  chim.,  1925,  [iv],  37,  330 — 
335). — In  the  determination  of  nitrogen  by  the  Kjeldahl-Gunning 
method,  using  potassium  sulphate,  some  nitrogen  is  always  lost 
as  such  (70%  in  the  case  of  phenylhydrazine)  and  some  is  lost  in 
another,  unknown  form  (about  28%  with  piperidine).  Carbon 
monoxide  is  always  produced,  so  that  the  mechanism  of  the  reaction 
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must  involve  mainly  a  process  of  reduction  (cf.  A.,  1924,  ii,  273 ; 
this  vol.,  ii,  66).  S.  K.  T. 

Preparation  of  Nessler’s  Solution.  R.  C.  Frederick 
(Analyst,  1925,  50,  183). — Increasing  age  does  not  increase  the 
sensitiveness  of  Nessler’s  solution,  and  the  maximum  effect  following 
from  sensitising  the  reagent  by  means  of  saturated  mercuric  chloride 
solution  lasts  only  for  2  hrs.  D.  G.  H. 

Determination  of  Phosphoric  Acid  in  Metabolic  Investig¬ 
ations.  C.  Schmitt-Krahmer. — (See  i,  613.) 

Qualitative  Microanalysis.  II.  F.  Feigl  ( Mikrochem .,  1924, 
2,  186 — 188). — Addition  of  ammonium  molybdate  followed  by 
a  strongly  acid  solution  of  stannous  chloride  to  a  hydrochloric 
acid  solution  containing  phosphoric  acid,  but  free  from  arsenic 
acid,  produces  a  brown  to  yellow  colour,  and  on  shaking  the  mixture 
with  amyl  alcohol  the  latter  is  coloured  blue  if  only  1  part  of 
phosphoric  acid  is  present  in  1,250,000  parts  of  solution. 

Magnesium  salts,  when  boiled  with  alcoholic  potassium  hydr¬ 
oxide  and  diphenylcarbazide,  yield  a  red  precipitate  insoluble  in 
hot  water;  to  detect  traces  of  magnesium,  the  solution  must  be 
filtered  and  the  paper  washed  with  hot  water  to  remove  the  soluble 
potassium  salt. 

Bismuth  nitrate  solutions  yield  characteristic  orange-yellow, 
crystalline  precipitates  with  pyrogallol  and  tribromopyrogallol ; 
lead  does  not  interfere  in  the  test. 

Barium  and  strontium  salts  give  red  precipitates  with  sodium 
rhodizonate  in  neutral  solution ;  the  strontium  compound  is 
readily  soluble  in  1%  hydrochloric  acid,  whilst  the  barium  com¬ 
pound  is  turned  scarlet  by  the  acid.  By  converting  the  barium 
into  chromate  before  testing  with  the  reagent,  strontium  may  be 
detected  in  presence  of  barium.  [Cf.  B.,  1925,  340.]  A.  R.  P. 

Double-reacting  Turmeric  Paper.  W.  Brinsmaid  (hid. 
Eng.  Chem.,  1925,  17,  264). — When  the  paper  is  prepared  as 
described,  the  effect  of  boric  acid  is,  as  usual,  to  change  the  colour 
to  pink  or  cherry-red,  but  a  confirmatory  reaction  is  now  possible, 
in  that  this  colour  is  turned  to  a  clear  blue  by  the  action  of 
0-lA-sodium  hydroxide.  [Cf.  B.,  1925,  342.]  W.  A.  S. 

Volumetric  Determination  of  Small  Quantities  of  Carbon 
in  Tungsten.  W.  J.  King  ( J .  Amer.  Chem.  Boc .,  1925,  47, 
615 — 621). — The  method  depends  on  the  combustion  of  tungsten 
in  pure  oxygen,  passage  of  the  products  of  combustion  into  a 
special  absorption  apparatus  containing  hot  OOliV-barium  hydr¬ 
oxide  solution,  and  titration  of  the  cold,  filtered  solution  with 
0-OlA-hydrochloric  acid,  using  thymolphthalein  as  indicator. 
The  special  absorption  apparatus  provides  for  the  complete 
absorption  of  carbon  dioxide,  the  precipitation  and  filtration  of 
barium  carbonate  in  the  hot  solution,  and  finally  a  method  of 
titrating  the  excess  of  barium  hydroxide  without  transferring  to 
a  second  vessel.  The  addition  of  15%  of  ethyl  alcohol  and  1% 
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of  barium  chloride  to  the  standard  0-01  Absolutions  is  recom¬ 
mended.  The  combustion  furnace  is  maintained  at  700 — 1000°, 
and  65°  is  selected  as  the  most  suitable  temperature  for  the  barium 
hydroxide  solution  from  considerations  of  minimum  corrosion  of 
the  glass,  complete  absorption  of  carbon  dioxide,  and  coagulation 
of  the  precipitated  barium  carbonate.  J.  S.  C. 

Determination  of  Carbon  in  Organic  Substances.  A. 
Desgrez  and  R.  Vivario  { Compt .  rend.,  1925,  180,  886 — 890). — 
By  the  action  of  a  large  excess  of  potassium  dichromate  and  sul¬ 
phuric  acid,  the  carbon  of  organic  matter  is  oxidised  to  carbon 
dioxide,  which  is  absorbed  by  weighed  potassium  hydroxide ; 
before  absorption,  the  vapours  are  passed  over  potassium  ferro- 
cyanide  and  borax  to  remove  the  volatile  chlorine  and  nitrogen 
derivatives,  and  then  over  heated  cupric  oxide  to  complete  the 
oxidation.  The  method  is  recommended  for  the  determination 
of  carbon  in  blood.  [Cf.  B.,  1925,  342.]  F.  M.  H. 

Conditions  for  Applying  the  Argentosulphochromic 
Method  in  Determining  Carbon.  L.  J.  Simon  (Compt.  rend., 
1924,  179,  975—977 ;  cf.  A.,  1924,  ii,  567,  and  previous  abstracts). 
— The  determining  factors  in  the  sulphochromic  oxidation  of 
organic  compounds  are  the  relative  quantity  of  silver  dichromate 
and  the  time  of  heating.  Experiments  with  benzaldehyde,  salicyl- 
aldehyde,  and  cinnamaldehyde  show  that  if  one  of  these  factors 
is  changed,  the  other  varies  in  the  opposite  sense.  The  author 
recommends  the  use  of  4-0  g.  of  silver  dichromate  for  each  0-2  g. 
of  the  substance  to  be  oxidised  and  heating  for  30  mins,  at  100° 
or  12-0  g.  and  4  mins.,  but  recognises  that  the  method  is  empirical. 

H.  J.  E. 

Absorption  of  Carbon  Monoxide.  I.  Critical  Comparison 
of  some  Methods  Employed  in  Gas  Analysis.  H.  R.  Ambler. 
II.  Advantages  of  Using  Hot  Reagent.  T.  C.  Sutton  and 
H.  R.  Ambler  ( Analyst ,  1925,  50,  167 — 174). — Acid  cuprous 
chloride  solution  was  not  satisfactory  but  ammoniacal  cuprous 
chloride  solution  effected  complete  absorption  of  carbon  monoxide, 
provided  that  it  had  not  previously  absorbed  more  than  5%  of 
its  volume  of  the  gas.  Cuprous  oxide  in  sulphuric  acid  containing 
P-naphthol  also  brought  about  complete  absorption,  but  at  a 
slower  rate.  The  time  may,  however,  be  reduced  to  3  mins,  by 
using  the  solution  at  a  temperature  of  about  60°.  [Cf .  B.,  May  29th.] 

D.  G.  H. 

Separation  and  Determination  of  the  Alkali  Metals,  using 
Perchloric  Acid.  I.  Solubilities  of  the  Perchlorates  of  the 
Alkali  Metals  in  Mixed  Organic  Solvents.  G.  F.  Smith  (J. 
Amer.  Chem.  Soc.,  1925,  47,  762 — 769). — The  solubilities  of  sodium, 
potassium,  rubidium,  csesium,  and  ammonium  perchlorates,  sodium 
perchlorate  monohydrate,  and  lithium  perchlorate  trihydrate  have 
been  determined  in  various  mixtures  of  methyl,  ethyl,  and  n-butyl 
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alcohol  with  ethyl  acetate.  The  salts  fall  into  two  groups,  the 
readily  soluble  sodium,  lithium,  and  ammonium  salts,  and  the 
sparingly  soluble  potassium,  rubidium,  and  caesium  salts.  The 
solubility  data  are  discussed  from  the  point  of  view  of  the  separ¬ 
ation  and  determination  of  the  alkali  metals,  and  it  is  shown  that 
the  use  of  mixed  solvents  has  many  advantages  over  that  of 
individual  solvents  (A.,  1923,  ii,  239).  J.  S.  C. 

Separation  and  Determination  of  the  Alkali  Metals  Using 
Perchloric  Acid.  II.  Precise  Determination  of  the  In¬ 
soluble  Alkali  Metal  Perchlorates.  G.  F.  Smith  and  J.  F. 
Ross  (J.  Amer.  Chevi.  Soc.,  1925,  47,  774 — 781 ;  cf.  preceding 
abstract). — The  alkali  chlorides,  free  from  ammonium  salts,  are 
evaporated  with  perchloric  acid  and  then  taken  twice  to  dryness 
on  the  hot  plate.  The  soluble  sodium  or  lithium  salts  are  removed 
by  extraction  with  one  of  the  mixed  solvents  previously  studied.  The 
insoluble  potassium,  rubidium,  or  csesium  perchlorate  is  dried  to 
constant  weight  at  350°.  The  evaporation  of  the  chlorides  with 
excess  of  perchloric  acid  results  in  the  concentration  of  the  latter 
to  72-5%,  in  which  the  perchlorates  are  freely  soluble.  Photo¬ 
micrographs  show  that  the  perchlorates  crystallise  from  such 
solutions  in  long,  tubular  crystals,  in  the  hollow  parts  of  which 
mother-liquor  is  frequently  enclosed.  The  extent  of  acid  occlusion 
is  usually  very  small.  Previous  methods  for  the  perchlorate 
separation  are  shown  to  have  appeared  exact  as  the  result  of  a 
fortuitous  compensation  of  errors.  J.  S.  C. 

Determination  of  Potassium  in  Potassium  Salts  as  Per¬ 
chlorate.  A.  Vurtheim  ( Chem .  Weekblad,  1925,  22,  138 — 
140). — With  suitable  precautions,  the  method  yields  very  accurate 
results.  Potassium  perchlorate  is  insoluble  in  96%  alcohol  con¬ 
taining  3  c.c.  of  50%  perchloric  acid  per  litre;  the  minimum 
quantity  of  neutral  96%  alcohol  must  be  used  for  the  final  wash- 
liquid,  since  if  neutral  alcohol  saturated  with  the  perchlorate  be 
used  the  results  are  too  high.  Barium  perchlorate  is  very  soluble 
in  96%  alcohol  containing  the  above  quantity  of  perchloric  acid ; 
40  c.c.  dissolve  28  g.  Even  in  presence  of  other  salts,  the  results 
are  accurate  if  sulphates  be  carefully  removed.  S.  I.  L. 

Reaction  for  Magnesium  and*  Calcium  and  for  Rubidium 
and  Csesium.  E.  Mttrmann  ( Oesterr .  Chem.-Ztg.,  1925,  28, 
42 — 44;  cf.  A.,  1924,  i,  20). — The  csesium  magnesium  ferrocyanide 
precipitate  is  a  fine  white  powder,  practically  insoluble  in  water; 
it  is  a  mixture  of  composition  approximately  corresponding  with 
the  formula  Cs3Mg2Fe2(CN)12,4H20.  The  sensitiveness  for  varying 
proportions  of  the  reagents  is  given.  S.  I.  L. 

Separation  of  Small  Quantities  of  Calcium  from  Large 
Amounts  of  Magnesium.  R.  Heilingotter  ( Chem.-Ztg .,  1925, 
49,  241). — For  the  determination  of  less  than  5%  of  calcium  oxide 
in  commercial  magnesites,  the  method  of  Dede  (A.,  1912,  ii,  491) 
gives  sufficiently  accurate  results  in  a  shorter  time  than  that  of 
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Rodt  and  Kindscher  (this  vol.,  ii,  158),  but  no  comparative  figures 
of  the  two  methods  are  given.  A.  R.  P. 

Oxalate  Separation  of  Calcium  and  Magnesium.  G.  Luff 
{Z.  anal.  Chem.,  1925,  65,  439 — 448). — The  presence  of  ammonium 
chloride  and  too  great  an  excess  of  ammonium  oxalate  tends  to 
cause  co -precipitation  of  magnesium  from  solutions  containing 
much  magnesium  in  the  presence  of  little  calcium.  In  the  absence 
of  ammonium  chloride  and  by  using  only  a  very  slight  excess  of 
ammonium  oxalate  and  digesting  the  liquid  for  1 — 2  hrs.  on  the 
water-bath,  good  separations  of  calcium  from  relatively  large 
amounts  of  magnesium  may  be  effected  in  one  operation.  In  the 
usual  course  of  analysis,  the  solution  from  which  the  calcium  is 
to  be  precipitated  generally  contains  a  quantity  of  ammonium 
chloride;  in  such  cases,  the  boiling,  slightly  ammoniacal  solution 
is  treated  drop  by  drop  with  a  saturated  ammonium  oxalate  solu¬ 
tion  from  a  burette  until  a  drop  of  the  clear  liquor  shows  the 
presence  of  an  excess  of  the  reagent  in  a  spot  test  with  calcium 
nitrate  solution.  The  precipitate  is  collected  after  digestion  for 
1  hr.  on  the  water-bath.  From  acetic  acid  solutions,  considerable 
co -precipitation  of  magnesium  takes  place,  even  under  the  most 
carefully  controlled  conditions.  A.  R.  P. 

Fractional  Crystallisation  of  Radioactive  Substances.  W. 

Chlopin  ( Z .  anorg.  Chem.,  1925,  143,  97 — 117 ;  cf.  A.,  1924, 
ii,  42). — The  fractional  crystallisation  of  barium-radium  salts 
by  evaporation  of  the  solution  can  be  successfully  replaced  by 
fractional  precipitation  of  the  given  solution  by  increasing  the 
concentration  of  the  anion.  Acids  or  salts  which  contain  the 
same  anion  as  the  barium-radium  salt,  and  form  no  double  or 
complex  compounds  with  this,  may  be  used.  Precipitants 
which  favour  hydrate  formation  are  of  special  value.  It  is 
found  that  the  “  coefficient  of  enrichment  ”  is  approximately 
only  dependent  on  the  relative  mass  of  the  precipitated  barium 
salt  in  the  case  of  chlorides,  bromides,  and  nitrates.  The  frac¬ 
tional  precipitation  of  the  chlorides  by  means  of  hydrochloric  acid 
has  been  utilised  for  the  separation  of  radium  from  barium  on 
the  large  scale.  The  fractional  crystallisation  or  precipitation j  of 
the  nitrates  leads  to  a  concentration  of  radium  in  the  solid  phase, 
and  thus  to  a  gradual  separation  of  radium  from  barium.  The 
distribution  of  radium  between  solid  and  liquid  phases  follows 
approximately  the  Nernst-Berthelot  distribution  law.  The  value 
of  the  “  coefficient  of  enrichment  ”  is  different  according  as  the 
fractionation  is  brought  about  by  partial  precipitation  or  by  partial 
crystallisation  of  the  barium-radium  salt.  L.  L.  B. 

Volumetric  Determination  of  Zinc.  E.  Beyne  {Bull.  Soc. 
chim.  Belg.,  1925,  34,  38 — 41 ;  cf.  this  vol.,  ii,  69). — In  the 
Schaffner  method  (for  which  the  author  suggests  the  unambiguous 
name  “  Vieille-Montagne  ”  method),  a  small  error  is  involved 
in  the  incomplete  separation  of  zinc  with  iron,  aluminium,  and 
manganese  hydroxides  by  ammonia  in  the  presence  of  ammonium 
salts.  [Cf.  B.,  1925,  246.]  J.  W.  B. 
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Separation  of  Zinc  and  Nickel  by  Hydrogen  Sulphide.  A. 

Kling  and  [Mme.]  A.  Lassieur  ( Gompt .  rend.,  1925,  180,  517 — 
519). — The  pM  values  necessary  for  the  precipitation  of  zinc  and 
nickel  by  hydrogen  sulphide  are  determined  with  a  view  to  obtain 
a  satisfactory  separation  of  these  two  metals  by  this  reagent. 
In  the  case  of  nickel,  when  hydrogen  sulphide  is  passed  for  45  mins., 
the  minimum  pK  value  is  2-80,  whilst  the  corresponding  value  for 
the  quantitative  precipitation  of  zinc  is  2-4,  and  thus  separation 
is  not  possible  in  a  short  time.  If  the  gas  be  passed  for  1  hr.  and 
the  solution  left  for  a  further  12  hrs.,  nickel  is  precipitated  from 
solutions  with  pK> 2-0,  whilst  zinc  requires  pu  1*35  for  complete 
precipitation;  again,  the  margin  is  too  small  to  allow  the  separ¬ 
ation  to  be  trustworthy.  The  presence  of  ammonium  sulphate 
does  not  affect  the  precipitation  of  nickel,  but  in  the  case  of  zinc 
the  presence  of  this  salt  (10  g.  per  litre)  causes  precipitation  to 
commence  at  pu  1*0,  and  to  be  quantitative  at  ps  2-4.  J.  W.  B. 

Electroanalytical  Determination  of  Cadmium  in  Sulphuric 
Acid  Solutions.  E.  Buttgenbach  ( Z .  anal.  Ghem.,  1925,  65, 
452 — 455). — Cadmium  may  be  deposited  electrolytically  on  a 
stationary  cathode  from  a  solution  containing  6  g.  of  potassium 
hydrogen  sulphate  in  200  c.c.  by  the  use  of  a  rotating  anode  and 
an  E.M.F.  of  3-8  volts.  With  small  amounts  of  cadmium  a 
cadmium-plated  cathode  should  be  used  with  a  stationary  anode. 

A.  R.  P. 

Separation  of  the  Rare-earths  by  Basic  Precipitation. 
VIII.  Preparation  of  Pure  Yttrium  Oxide.  W.  Prandtl 
( Z .  anorg.  Ghem.,  1925,  143,  277 — 284). — The  solubilities  of  yttrium 
oxide  in  N-,  2 N-,  3 N-,  4 N-,  and  5X-ammonium  nitrate  solutions, 
at  temperatures  up  to  100°,  alone  and  in  presence  of  zinc  and 
cadmium  nitrates,  are  recorded.  In  absence  of  heavy  metals, 
the  solubilities  are  lower  (one-third  to  one-half)  than  the  solu¬ 
bilities  of  samaria,  the  weakest  base  of  the  ceria  group.  The  presence 
of  cadmium  nitrate  raises  the  solubilities  considerably,  that 
of  zinc  nitrate  much  more ;  in  this,  yttria  behaves  differently  from 
the  ceria  earths,  the  solubilities  of  which  in  ammonium  nitrate 
solutions  are  greater  in  presence  of  cadmium  nitrate  than  of  zinc 
nitrate.  Yttrium  is  readily  concentrated  by  taking  advantage 
of  these  solubility  differences;  of  three  crude  yttrium  fractions 
obtained  by  this  fractional  basic  precipitation,  the  most  basic  was 
further  treated  by  bromate  fractionation;  yttrium  from  the  most 
soluble  fractions  contained  only  a  trace  of  holmium  and  gave  an 
atomic  weight  89-09.  The  middle  and  least  basic  fractions  were 
treated  by  bromate  fractionation,  followed  again  by  basic  pre¬ 
cipitation  fractionation;  the  yttrium  so  obtained  had  an  atomic 
weight  88-95,  and  its  X-ray  spectrum  gave  no  rare-earth  lines 
other  than  those  of  that  element.  The  last  traces  of  erbium  in 
this  yttrium  were  removed  by  the  ferrocyanide  method;  the  final 
product  showed  no  absorption  lines  in  a  thickness  of  20  cm.  of 
the  concentrated  nitrate  solution.  The  ferrocyanide  precipitation 
is  carried  out  in  presence  of  ammonia  or  zinc  nitrate  to  assist 
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filtration ;  the  precipitate  is  dried  and  ignited,  the  residue  extracted 
with  nitric  acid,  and  the  earths  precipitated  as  oxalates. 

S.  I.  L. 

Goppelsroeder's  Reaction  for  Aluminium  and  its  Applic¬ 
ation  in  Microchemistry.  E.  Schantl  ( Mikrochem .,  1924,  2, 
174 — 185). — Ahiminium  salts  in  neutral  solution  yield  a  char¬ 
acteristic  green  fluorescence  with  alcoholic  solutions  of  morin 
(tetrahydroxyflavonol)  due  to  the  formation  of  the  neutral  salt 
A1(C15H907)3.  Mineral  and  organic  acids,  except  acetic,  reduce 
the  sensitivity  appreciably.  If  the  test  is  carried  out  in  a  dark 
room  and  the  solution  viewed  through  a  Tswett’s  luminoscope 
(Z.  physikal.  Chem.,  36,  450).  as  little  as  0-0000001  mg.  of  aluminium 
in  10  c.c.  of  solution  is  readily  detected;  the  method  is  therefore 
as  delicate  as  the  spectrographic  test.  Iron  and  chromium  salts 
give  dark-coloured,  colloidal  precipitates  with  the  reagent,  but 
these  may  be  separated  by  filtration  through  a  filter-candle  and 
the  filtrate  tested  for  fluorescence  in  the  luminoscope.  Manganese, 
cobalt,  nickel,  and  zinc  salts  do  not  interfere.  Morinsulphonic 
acid,  which  is  readily  soluble  in  water,  may  be  used  in  place  of 
morin  itself  without  appreciably  affecting  the  sensitivity  of  the 
test  and,  in  this  case,  the  presence  of  mineral  acids  has  a  much 
less  marked  inhibiting  power  on  the  development  of  the  fluorescence. 

A.  R.  P. 

Determination  of  Large  Quantities  of  Manganese  by 
Titration  with  Permonophosphoric  Acid.  T.  Heczko  ( Z . 
anorg.  Chem.,  1925,  143,  129 — 142). — By  the  action  of  permono¬ 
phosphoric  acid,  prepared  from  phosphoric  acid,  phosphorus 
pentoxide,  and  hydrogen  peroxide,  in  acid  solution  on  manganese 
salts,  a  stable  complex  compound  of  tervalent  manganese  is  obtained 
in  solution.  After  complete  oxidation  of  the  manganese,  the 
excess  of  the  oxidising  agent  decomposes  in  a  short  time.  Iodo- 
metric  titration  is  employed.  [Cf.  B.,  May  29th.]  L.  L.  B. 

Certain  and  Exact  Establishment  of  the  End-point  in  the 
Titration  of  Manganese.  O.  Hackl  ( Chem.-Ztg .,  1925,  49, 
257). — In  the  titration  of  manganese  by  Volhard’s  method,  the 
end-point  is  often  masked,  especially  if  much  iron  is  present,  by 
the  presence  of  finely-divided  suspended  particles  which  do  not 
settle  well.  In  these  cases,  a  portion  of  the  solution  should  be 
filtered  by  suction  through  an  asbestos  filter  and  the  colour  of  the 
filtrate  compared  with  a  standard  made  by  tinting  with  0-1  c.c. 
of  permanganate  a  volume  of  water  equal  to  the  volume  of  the 
solution  being  titrated.  If  the  end-point  is  not  yet  reached,  the 
filtrate  is  returned  to  the  main  solution  and  the  process  repeated. 
Before  use,  the  asbestos  should  be  ignited,  then  washed  successively 
with  hydrochloric  acid,  water,  dilute  permanganate,  and  water 
again  to  ensure  the  absence  of  reducing  compounds.  A.  R.  P. 

Reaction  between  Potassium  Permanganate  and  Hydrogen 
Peroxide  in  Presence  of  Ammonium  Sulphate.  N.  A. 
Tananaev  (Z.  anorg.  Chem.,  1925,  143,  118 — 124). — Potassium 
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permanganate  is  reduced  by  hydrogen  peroxide  in  the  presence 
of  ammonium  sulphate  :  2KMn04 + 3 (NH4)2S04+  5H202 = KgSC^-j- 
2MnS04+8H20-(-502+6NH3.  The  ammonia  set  free  can  be 
determined  with  standard  sulphuric  acid,  and  the  titre  of  the 
permanganate  thus  calculated.  For  an  exact  determination  of 
the  end-point  of  the  reaction  the  use  of  methyl-red  is  recommended. 

L.  L.  B. 

General  Application  of  the  Alloxantin  Reaction  for  Ferric 
Iron.  G.  Deniges  ( Compt .  rend.,  1925,  180,  519 — 520). — The 
blue  colour  produced  by  the  action  of  ferric  salts  on  alloxantin 
in  alkaline  solutions  serves  as  a  sensitive  test  for  ferric  iron  and 
as  a  means  for  its  colorimetric  determination.  The  reagent  con¬ 
sists  of  0-1  g.  of  alloxantin  dissolved  in  10  c.c.  of  iV- sodium  hydr¬ 
oxide  solution  (if  rose-coloured  the  solution  is  first  boiled  to  destroy 
the  colour  and  rapidly  cooled).  A  distinct  blue  colour  is  developed 
on  adding  1  c.c.  to  2  c.c.  of  a  solution  containing  0-001  g.  of  ferric 
iron  per  litre.  By  using  five  times  these  quantities  and  examining 
the  colour  through  a  long  column,  a  few  tenths  of  1  mg.  per  litre 
can  be  detected.  The  presence  of  tartaric  and  citric  acids,  which 
prevents  the  use  of  salicylic,  thiocyanic,  and  even  Prussian-blue 
tests,  seems  favourable  to  the  alloxantin  reaction.  J.  W.  B. 

Electrometric  Titrations.  Use  of  Titanous  Chloride  for 
Ore  Analysis.  A.  McMillan  and  W.  C.  Ferguson  ( J .  Soc. 
Chem.  Ind.,  1925,  44,  141 — 142t). — In  the  analysis  of  iron  ore, 
ferrous  iron  is  oxidised  with  bromine;  manganese  is  determined 
by  oxidising  the  solution  of  the  ore  with  ammonium  persulphate, 
adding  ammonia  in  excess,  dissolving  the  precipitate  containing 
manganese  dioxide  in  the  least  possible  quantity  of  acid  ferrous 
ammonium  sulphate  solution,  and  determining  the  amount  of  iron 
oxidised  by  electrometric  titration.  The  results  agree  with  those 
obtained  by  more  tedious  methods.  F.  B. 

Separation  of  Nickel  and  Iron  in  Presence  of  Chromium 
by  Electrolysis.  E.  Rousseau  (Chim.  et  Ind.,  1925,  13,  199 — 
201). — The  electrolytic  deposition  of  nickel  from  an  alkaline  solution 
of  its  salts  is  prevented,  in  presence  of  chromium,  by  the  simultan¬ 
eous  formation  of  ammonium  chromate.  This  can  be  avoided  by 
the  addition  of  ammonium  oxalate  to  the  solution  before  electrolysis 
together  with  ammonium  citrate  to  retain  iron  in  solution.  With 
this  and  other  precautions,  the  electrolytic  method  is  accurate  when 
applied  to  the  analysis  of  chromium  alloys  or  their  solutions.  [Cf. 
B.,  1925,  341.]  C.  I. 

Determination  of  Thorium-X.  F.  Gazzoni  (Compt.  rend., 
1924,  179,  963 — 965). — The  precipitating  reagent  used  for  other 
substances  which  may  be  present  is  either  hydrogen  peroxide  or 
ammonia;  both  leave  the  thorium-X  in  solution  but  accompanied 
in  the  former  case  by  its  active  deposit.  The  thorium-X  is  in  part 
carried  down  by  the  precipitate  and  four  or  five  precipitations  are 
necessary  to  effect  a  good  separation;  this  is  more  difficult  when 
using  hydrogen  peroxide.  The  vessels  containing  the  original 
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mixture  and  the  thorium-X,  evaporated  to  dryness,  are  compared 
in  an  ionisation  chamber  protected  by  lead.  The  results  obtained 
for  the  thorium-X  are  modified  by  the  factor  0-88,  which  is  calcu¬ 
lated  from  the  increase  and  subsequent  decrease  of  the  radiation 
from  the  separated  product,  which  attains  a  maximum  after  2 ’50 
days.  H.  J.  E. 

Germanium.  X.  Determination  of  Germanium.  E.  B. 

Johnson  and  L.  M.  Dennis  (J.  Amer.  Ghem.  Soc.,  1925,  47,  790 — 
793). — The  metal  is  precipitated  from  acid  solutions  as  the  disul¬ 
phide,  the  precipitate  dissolved  in  ammonia,  oxidised  with  3% 
hydrogen  peroxide,  and  weighed  as  the  dioxide.  J.  S.  C. 

Diphenylamine  as  Indicator  in  the  Reduction  of  Vanadic 
Acid.  N.  H.  Furman  ( Ind .  Eng.  Ghem.,  1925,  17,  314 — 316). — 
In  titrating  vanadic  acid  with  ferrous  sulphate,  diphenylamine  can 
be  used  as  indicator,  as  in  the  analogous  determination  of  chromic 
acid  (cf.  Knop,  A.,  1924,  ii,  351).  A  small  correction  must  be  made 
for  the  vanadic  acid  consumed  in  oxidising  the  diphenylamine  to  the 
blue  compound  that  actually  serves  as  indicator.  Vanadium  in 
ores  and  steels  may  be  determined  by  Willard  and  Fenwick’s  methods 
(A.,  1923,  ii,  187)  using  this  indicator.  W.  A.  S. 

Use  of  Pyrogallol  in  the  Gravimetric  Determination  of 
Bismuth  and  its  Separation  from  Lead.  F.  Feigl  and  H. 
Ordelt  ( Z .  anal.  Ghem.,  1925,  65,  448 — 451). — The  solution  of  the 
two  metals  as  nitrates  is  treated  with  ammonia  until  a  faint  turbidity 
is  produced,  heated  to  boiling,  and  treated  with  a  slight  excess  of 
pyrogallol.  The  heavy,  yellow,  crystalline  precipitate  having  the 
composition  C6H303Bi  is  collected  on  a  Gooch  crucible,  washed  with 
very  dilute  nitric  acid,  then  with  cold  water,  dried  at  110°,  and 
weighed ;  it  contains  62-84%  Bi.  The  lead  is  recovered  from  the 
filtrate  by  saturation  with  hydrogen  sulphide  and  is  converted  into 
sulphate  for  weighing.  A.  R.  P. 

Electrometric  Titration  of  Bismuth  alone  and  together 
with  Lead.  E.  Zintl  and  A.  Rauch  (Z.  anorg.  Ghem.,  1924, 
139,  397 — 410). — Bismuth  solutions  can  be  readily  titrated  by 
reduction  from  the  tervalent  condition  to  metal  by  means  of  titanous 
chloride  solution,  the  end-point  being  determined  electrometrically 
in  the  usual  way.  The  best  results  are  obtained  in  3%  hydrochloric 
acid  or  in  acetic  acid  solution,  the  precipitation  of  basic  bismuth 
chloride  being  prevented  by  the  addition  of  sodium  chloride,  and 
titanic  acid  by  the  addition  of  tartaric  acid.  Sulphates  are  without 
influence,  but  nitrates  must  be  absent.  The  operation  can  be  carried 
out  in  the  same  way  in  the  presence  of  lead.  Owing  to  the  ease  of 
oxidation  of  the  finely-divided  bismuth,  the  titration  must  be 
carried  out  in  an  inert  atmosphere.  H.  T. 

Precipitation  of  Tantalum  and  Niobium  by  “  Cupferron  ” 
and  their  Separation  from  Iron.  H.  Pied  ( Compt .  rend., 
1924,  179,  897—899). — The  method  of  Weiss  and  Landecker  (A., 
1909,  ii,  942)  for  separation  of  iron  may  be  used  in  the  case  of 


ANALYTICAL  CHEMISTRY. 


ii.  443 


tantalum  and  niobium  by  dissolving  the  freshly-precipitated  hydr¬ 
oxides  in  oxalic  acid  and  adding  tartaric  acid  to  the  solution.  It 
is  then  boiled  and  the  iron  precipitated  as  sulphide  in  the  manner 
recommended  ( loc .  cit.).  The  precipitate  is  filtered  off,  the  filtrate 
acidified  with  sulphuric  acid,  boiled,  and  again  filtered.  When 
quite  cold,  the  filtrate  is  shaken  vigorously  with  ”  cupferron/5  the 
end  of  the  reaction  being  indicated  by  the  appearance  of  a  white 
film  at  the  surface  of  the  liquid.  The  precipitate,  which  contains 
all  the  tantalum  and  niobium,  also  titanium  if  present,  is  filtered 
off,  washed  with  water  containing  a  little  sulphuric  acid,  dried,  and 
calcined.  This  method  as  compared  with  that  of  Thornton  (A.,  1914, 
ii,  583)  gives  a  more  complete  separation,  and  does  not  necessitate 
prolonged  boiling.  H.  J.  E. 

Determination  of  Palladium.  H.  E.  Zschiegner  (hid.  Eng. 
Chew..,  1925,  17,  294). — The  sample,  e.g.,  of  technical  platinum,  is 
dissolved  in  aqua  regia  and  evaporated  to  dryness ;  the  chlorides 
obtained  are  dissolved  in  water  and  treated  at  80°  with  sodium 
nitrite  in  excess.  The  cooled  solution  is  made  just  alkaline  with 
sodium  carbonate ;  gold,  silver,  and  base  metals  are  so  precipitated. 
The  palladium  in  the  cold  filtrate  is  now  precipitated  as  the  com¬ 
pound  with  dimethylglyoxime.  [Cf.  B.,  1925,  341.]  W.  A.  S. 

Ruthenium  Pentafluoride.  Separation  of  Platinum  and 
Ruthenium.  O.  Ruff  and  E.  Vidic  (Z.  anorg.  Chew.,  1925, 
143,  163 — 182). — A  solution  containing  platinum  and  ruthenium, 
when  made  alkaline  with  sodium  hydroxide  solution  containing 
glycerol,  boiled,  then  kept  1  hr.  after  addition  of  sodium  hydroxide 
and  bromine,  and  finally  warmed,  deposits  the  platinum  quantita¬ 
tively  ;  the  ruthenium  is  precipitated  from  the  filtrate  as  sulphide. 
By  a  modification  of  the  method,  fluorine  may  also  be  determined. 
In  the  preparation  of  pure  ruthenium  pentafluoride,  the  powdered 
metal,  prepared  from  ruthenium  tetroxide,  is  heated  with  fluorine 
at  about  280°  in  an  apparatus  previously  used  by  Ruff  and  Tschirch 
(A.,  1913,  ii,  416).  It  is  a  dark  green,  transparent  mass,  m.  p. 
101°,  b.  p.  270 — 275°;  d16'5  2-963.  It  is  readily  decomposed  by 
water,  yielding  the  tetroxide.  Concentrated  hydrochloric  acid 
yields  first  the  tetrachloride ;  on  boiling,  further  evolution  of 
chlorine  takes  place.  Vigorous  interaction  takes  place  with  chloro¬ 
form  and  carbon  tetrachloride.  L.  L.  B. 

Determination  of  Ethyl  Alcohol.  A.  Astruc  and  Radet  (Ann. 
Falsif.,  1925,  195,  165 — 171). — Small  proportions  of  ethyl  alcohol 
(0-15 — 0-25  c.c.%)  maybe  accurately  determined  by  oxidation  with 
alkaline  permanganate  solution.  The  active  oxygen  content  of  the 
hot  alkaline  permanganate  solution  is  first  determined  by  addition 
of  excess  of  oxalic  acid,  followed  by  sulphuric  acid  and  titration 
with  permanganate ;  the  process  is  then  repeated  on  another  sample 
after  addition  of  the  alcoholic  liquid.  [Cf .  B.,  May  29th.]  D.  G.  H. 

Cinchonine  as  a  Tannin  Precipitant,  with  Special  Reference 
to  the  Analysis  of  Cutch  and  Gambier.  D.  Hooper  (Analyst, 
1925,  50,  162 — 166). — The  cinchonine  method  for  the  determination 
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of  tannin  (Chapman,  J.  Inst.  Brewing ,  1907,  13,  646 — 667 ;  1909, 
15,  360—374;  J.  Soc.  Chem.  Ind.,  1908,  27,  135;  1909,  28,  619) 
may  be  used  to  differentiate  the  proportion  of  catechin  and  tannin 
in  commercial  samples  of  cutch  and  gambier,  since  the  catechin 
is  not  affected  by  the  addition  of  cinchonine  sulphate  whereas  it  is 
largely  absorbed  by  hide  powder.  [Cf.  B.,  May  29th.]  D.  G.  H. 

Use  of  Mitchell’s  Ferrous  Tartrate  Reagent  in  Qualitative 
Analysis.  A.  H.  Ware  (Analyst,  1925,  50,  127 — 130). — A 
practical  method  of  classifying  pyrogallol- tannin  substances  is  based 
on  the  colorations  formed  after  either  adding  acetic  acid  subse¬ 
quently  to  the  addition  of  Mitchell’s  ferrous  tartrate  reagent  (A., 

1923,  ii,  188),  boiling,  and  cooling,  or  making  the  solution  or  extract 

in  the  presence  of  acetic  acid,  cooling,  and  adding  the  ferrous  tartrate 
reagent.  Gallic  acid,  the  bark  and  leaves  of  Hamamelis  virginica, 
logwood,  bearberry  leaves,  and  commercial  cloves  give  no  definite 
blue  or  violet  colours ;  certain  ellagitannin  extractives  give  colloidal 
black  precipitates  or  green  colorations,  whilst  a  bluish-violet  colour 
is  given  by  commercially  pure  gallotannic  acid,  certain  galls,  divi- 
divi,  valonia,  true  sumach,  etc.  Ordinary  gallotannin  may  thus 
be  detected  in  gallic  acid.  [Cf.  B.,  1925,  302.]  D.  G.  H. 

Differentiation  of  the  Naphthols,  and  Condensation  Pro¬ 
duct  of  a-Naphthol  with  Formaldehyde.  A.  Zamparo  (Boll. 
Chim.  Farm.,  1925,  64,  97 — 100). — The  two  naphthols  may  be 
differentiated  by  means  of  their  colour  reactions  with  (i)  sulphuric 
acid  in  alcoholic  solution  containing  hydrogen  peroxide,  and  (ii) 
formaldehyde  in  presence  of  hydrochloric  acid. 

The  di-a-naphthylmethane  obtained  by  the  condensation  of 
a-naphthol  in  alcoholic  solution  with  formaldehyde  in  presence  of 
hydrochloric  acid  readily  undergoes  oxidation  to  a-naphthyl- 
naphthylidenemethane  ( ?),  which  is  a  red  compound  turned  blue 
by  alkali  and  may  be  used  as  an  indicator.  [Cf.  B.,  1925,  278.] 

T.  H.  P. 

Detection  and  Determination  of  Small  Amounts  of 
a-Naphthol  in  p-Naphthol.  T.  Callan  (J.  Soc.  Chem.  Ind., 
1925,  44,  125 — 127t). — An  examination  of  the  sensitiveness  of 
the  various  tests  for  a-naphthol  shows  that  it  can  be  detected  when 
present  to  the  following  minimal  extents  in  (3-naphthol : — Dane’s 
test  (L’  Union  pharm.,  1909,  50,  1),  5%  ;  Driver’s  test  (J.  Soc.  Chem. 
Ind.,  1924,  43,  206t),  1%;  Leger’s  test  (A.,  1897,  ii,  526),  0-5%; 
a  modified  B.P.  test  (cf.  Annalen,  152,  281),  the  Volcy-Boucher  test 
(A.,  1908,  ii,  990)  and  the  Artzberger  test  (Pharm.  J.,  1903,  70,  89), 
0*2% ;  and  the  Liebmann  and  Prochazka  tests  (A.,  1899,  ii,  65; 

1924,  ii,  70),  0-1%.  The  two  last-named  methods  may  also  be 

employed  for  the  determination  with  the  same  limiting  concentra¬ 
tion  of  not  less  than  0-1%  of  a-naphthol  present.  L.  F.  H. 

Determination  of  the  Iodine  Number  of  Cholesterol.  H. 

Dam  (Biochem.  Z.,  1924,  152,  101 — 110). — A  comparative  investig¬ 
ation  of  various  methods  of  determining  the  iodine  number  of 
cholesterol.  The  methods  of  Hanus,  of  Winkler,  and  the  pyridine 
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sulphate— dibromide  method  are  preferred  to  those  of  Hiibl,  Waller, 
Wijs,  and  Obermiiller.  The  most  trustworthy  is  the  pyridine 
sulphate  method,  the  least  so  those  of  Obermiiller  and  Wijs — the 
latter  giving  values  which  may  vary  greatly  with  the  excess  of 
iodine  used.  J.  P. 

Preparation  of  Fehling’s  Solution  for  the  Volumetric 
Determination  of  Reducing  Sugars.  J.  H.  Lane  and  L. 
Eynon  (J.  Soc.  Chem.  Ind.,  1925,  44,  150 — 152t). — In  the  deter¬ 
mination  of  reducing  sugars,  using  the  method  and  tables  previously 
published  (A.,  1923,  ii,  193),  a  control  titration  with  invert-sugar  is 
desirable,  since  errors  up  to  0-7%  may  be  incurred  owing  to  the 
copper  sulphate  pentahydrate  containing  excess  of  moisture.  F.  B. 

Volumetric  Determination  of  Invert-sugar  by  Reduction  in 
Presence  of  Sucrose.  M.  A.  H.  van  den  Hout,  P.  A.  Neeteson, 
and  E.  L.  van  Sciierpenberg  (Chem.  Weekblad,  1925,  22, 126 — 132 ; 
cf.  this  vol.,  ii,  74). — The  reduction  of  cupric  compounds  in  alkaline 
solution  by  sucrose  reaches  a  maximum  at  a  concentration  of  4  g.  of 
sucrose  in  100  c.c.  of  reaction  liquid  and  then  rapidly  diminishes; 
if  tartrates  are  present,  the  maximum  is  at  8  g.  of  sucrose  per  100  c.c., 
and  with  increasing  concentration  of  sucrose  the  diminution  is 
very  gradual.  Theoretical  explanations  are  advanced.  This 
behaviour  is  altered  by  the  presence  of  invert- sugar ;  the  cuprous 
oxide  precipitated  by  a  given  quantity  of  invert-sugar  in  presence 
of  tartrate  increases  continuously  with  the  amount  of  sucrose 
present,  the  increase  being  very  great  at  high  concentrations  of 
invert-sugar,  but  in  absence  of  tartrate  the  effect  is  reversed ;  the 
influence  of  sucrose  in  absence  of  tartrate  disappears  at  a  definite 
concentration  of  invert-sugar.  The  methods  in  use  are  reviewed 
in  the  light  of  these  results,  and  a  procedure  is  laid  down  by  which  a 
control  test,  a  titration  with  the  sample,  which  must  contain  sucrose 
in  specified  concentration,  and  a  titration  with  sucrose  free  from 
invert-sugar,  are  carried  out,  the  results  being  obtained  from  tables. 

S.  I.  L. 

Determination  of  Invert-sugar  in  Presence  of  Sucrose, 
and  Development  of  Invert-sugar  in  Sucrose  Solutions.  N. 

Schoorl  (Chem.  Weekblad,  1925,  22,  132 — 134;  cf.  preceding 
abstract). — Luff’s  solution  of  copper  sulphate,  citric  acid,  and 
sodium  hydrogen  carbonate  is  much  less  readily  reduced  by  sucrose 
than  Fehling’s  solution;  the  reduction  by  sucrose  is  proportional 
to  the  time  of  boiling  and  a  constant  correction  may  therefore 
be  applied.  Using  this  reagent,  the  inversion  of  sucrose  in  distilled 
water  of  pH  5  observed  by  van  den  Hout  and  others  (this  vol.,  ii,  74) 
could  not  be  confirmed.  S.  I.  L. 

Detection  of  Small  Quantities  of  Formaldehyde  in  Cases  of 
Poisoning.  C.  Ghigliotto  (Ann.  Chim.  Analyt.,  1925,  [ii],  7, 
39). — Tests  for  formaldehyde  may  be  applied  directly  to  pieces  of 
stomach  wall  since  the  combination  formed  by  the  protein  material 
and  the  formaldehyde  retains  properties  of  the  latter. 


D.  G.  H. 
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Gravimetric  Determination  of  the  Iodine-Bromine  Numbetr. 

L.  W.  Winkler  ( Pkarm .  Zentr .,  1925,  66,  241 — 244). — A  rapid 
gravimetric  method  of  determining  the  iodine-bromine  number  of 
oils  and  fats  is  described  (cf.  Winkler,  A.,  1922,  ii,  534;  Becker, 
A.,  1923,  ii,  886;  Sabalitschka  and  Dietrich,  A.,  1924,  ii,  707; 
Oestermann,  B.,  1924,  719;  Kopke,  A.,  1925,  ii,  246).  Bromine 
dissolved  in  a  mixture  of  acetic  acid  and  carbon  tetrachloride  is 
added  to  a  weighed  amount  of  the  material  in  a  shallow  dish  and 
the  mixture  is  evaporated  to  dryness.  In  some  cases  one  or,  in 
others,  two  repetitions  of  this  process  are  necessary.  The  evapor¬ 
ations  are  conducted  in  the  dark,  and,  on  the  average,  1  /15th  of  the 
bromine  is  used  for  substitution  in  place  of  addition.  The  iodine- 
bromine  value  is  calculated  from  the  increase  in  weight  of  the 
material.  The  results  obtained  in  the  case  of  forty  oils,  fats,  waxes, 
and  fatty  acids  are  tabulated.  L.  F.  H. 

Determination  of  the  Acetyl  Value  of  Fats.  E.  Andre 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  335 — 339). — The  author  defines 
the  acetyl  value  of  an  oil  or  fat  as  the  number  of  mg.  of  acetic  acid 
taken  up  in  acetylation  by  1  g.  of  the  oil.  The  sample  is  heated 
with  excess  of  acetic  anhydride  and  xylene,  the  distillation  of  the 
excess  being  repeated  twice  at  175°  by  the  addition  of  xylene. 
A  control  sample  is  similarly  heated  with  xylene  alone,  and  the 
difference  between  the  saponification  values  of  the  acetylated 
sample  and  the  control,  multiplied  by  1-071,  gives  the  true  acetyl 
value  of  the  oil.  The  values  obtained  agree  with  those  obtained 
by  the  method  previously  described  (A.,  1921,  ii,  419).  R.  B. 

Micro-determinations  of  Acetyl  Groups.  K.  Freud en- 
berg  and  E.  Weber  (Z.  angew.  Chem.,  1925,  38,  280 — 285). — 
The  compound  is  decomposed  in  absolute  alcohol  with  toluene- 
sulphonic  acid,  and  the  ethyl  acetate  distilled  off  and  determined 
by  hydrolysis  and  titration;  0-05A- solutions  of  sodium  hydroxide 
and  sulphuric  acid  are  employed,  the  former  being  standardised 
with  succinic  acid.  About  20  mg.  of  the  acetyl  compound,  0-1  g.  of 
toluenesulphonic  acid,  and  5  c.c.  of  absolute  alcohol  are  required. 
The  receiving  flask  is  cooled  with  ice.  If  halogens  are  present, 
10 — 30  mg.  of  silver  toluenesulphonate  are  added.  The  apparatus 
and  procedure  are  described  minutely.  S.  I.  L. 

Detection  of  Methylamine  in  Presence  of  Excess  of 
Ammonia.  P.  A.  Valton  ( J .  Chem.  Soc.,  1925,  127,  40 — 41). 
— The  solution  is  treated  with  30  c.c.  of  2A-sodium  hydroxide, 
diluted  to  80  c.c.,  and  distilled  through  a  Kjeldahl  trap  into  10  c.c. 
of  a  0-5%  alcoholic  solution  of  chloro-2  :  4-dinitrobenzene.  When 
the  distillate  has  increased  this  volume  to  20  c.c.,  distillation  is 
stopped.  On  keeping  for  20  hrs.,  2  : 4-dinitromethylaniline 
separates,  is  recrystallised  from  alcohol,  and  identified  by  the 
method  of  mixed  m.  p.  No  dinitroaniline  separates  in  this  time. 
By  this  method  0-02  g.  of  methylamine  hydrochloride  was  detected 
in  the  presence  of  20  g.  of  ammonium  chloride.  L.  J.  H. 
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Determination  of  Aniline  in  Aqueous  Solutions.  C.  M. 

Carson  ( Ind .  Eng.  Chem.,  1925,  17,  62 — 63). — Aqueous  solutions 
containing  from  0-1  to  2*0%  of  aniline  are  titrated  with  OTA-sul- 
phuric  acid,  the  best  indicators  being  (in  the  order  named)  bromo- 
phenol-blue,  ^-dimethylaminoazobenzene,  and  Congo-red.  The 
end-point  is  found  by  comparing  the  colour  with  that  of  a  standard 
solution  of  aniline  which  has  been  exactly  neutralised  with  0TA- 
sulphuric  acid  and  contains  exactly  the  same  quantity  of  indicator 
as  is  used  in  the  titration.  For  solutions  containing  less  than  0T% 
of  aniline,  the  colorimetric  methods  are  preferable.  o-Toluidine  can 
be  thus  determined  with  fair  accuracy,  but  less  favourable  results 
are  obtained  with  p-toluidine  owing  to  its  small  solubility  in  water. 

W.  T.  K.  B. 

Colorimetric  Determination  of  Thiocyanates  and  Cyanates. 

K.  C.  Bailey  and  D.  F.  H.  Bailey  ( Proc .  Roy.  Irish.  Acad.,  1924,  37, 
[B],  1 — 6). — The  method  of  Spacu  (A.,  1923,  ii,  40)  for  the  detection 
of  copper  by  formation  of  the  compound  Cu(SCN)2,(C5H5N)2,  and 
Werner’s  application  thereof  (T.,  1923,  123,  2577)  to  the  detection 
of  cyanates  are  adapted  for  the  colorimetric  determination  of 
thiocyanates  and  cyanates  under  comparable  conditions .  Ammonium 
cyanate  may  be  determined  in  the  presence  of  carbamide,  but  the 
method  fails  if  disodium  hydrogen  phosphate,  sodium  hydrogen 
tartrate,  sodium  nitrite,  sulphate,  or  cyanide,  or  thiocarbamide  is 
present.  [Cf.  B.,  1925,  313.]  D.  G.  H 

Determination  of  the  Composition  of  Phenol  Nitration 
Products.  L.  Desvergnes  (Ann.  Chim.  Analyt.,  1925,  [ii],  7, 
35 — 38). — After  removal  of  any  substances  insoluble  in  10% 
sodium  carbonate  solution  at  50°,  the  amount  of  bromine  absorbed 
by  the  mono-  and  di-nitrophenols  is  determined  by  the  Callan  and 
Henderson  method  (A.,  1922,  ii,  524)  and  trinitrophenol  as  nitron 
picrate.  The  nitrated  product  is  dissolved  in  a  dilute  solution  of 
sodium  carbonate,  sulphuric  acid  added  in  slight  excess,  and  the 
mixture  cooled.  Any  crystals  of  dinitrophenol  are  filtered  off, 
10%  nitron  acetate  solution  is  added,  and  the  precipitate  of  nitron 
picrate  left  to  form  at  0°.  [Cf.  B.,  1925,  199.]  D.  G.  H. 

Gravimetric  Determination  of  Trinitrophenol  and  a 
Mixture  of  Picric  Acid  and  Trinitrocresol.  L.  Desvergnes 
(Ann.  Chim.  Analyt.,  1925,  [ii],  7,  65—66). — The  material  may  be 
dissolved  in  a  saturated  solution  of  picric  acid  of  known  concentra¬ 
tion  and  either  kept  for  5  days  and  the  crystals  of  picric  acid  collected 
and  weighed,  or  the  total  weight  of  trinitrophenol  and  trinitro-ra- 
cresol  determined  in  the  filtered  liquid.  [Cf.  B.,  1925,  339.] 

D.  G.  H. 

Micro-determination  of  Carbamide  and  Ammonium  Salts. 

J.  Golse. — (See  i,  609.) 

Determination  of  Uric  Acid  in  Blood.  F.  M.  R.  B ulmer, 
B.  A.  Eagles,  and  G.  Hunter. — (See  i,  605.) 
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Grant's  Test  for  Sparteine.  J.  F.  Couch  ( Artier .  J.  Pharm ., 
1925,  97,  38 — 39). — Grant’s  test  for  sparteine  (A.,  1921,  ii,  71)  is 
very  specific,  exciting  no  response  from  lupinine,  spathulatine, 
^-lupanine,  dWupanine,  hydroxylupanine,  or  nicotine.  The  test 
is  conveniently  modified  thus  :  a  strip  of  filter-paper  is  moistened 
with  the  chloroform  extract  of  the  ammoniacal  solution  of  the 
alkaloid,  allowed  to  dry,  exposed  to  bromine  fumes,  then  to  ammonia 
fumes,  and  finally  warmed,  when  the  characteristic  bright  pink 
colour  appears.  B.  F. 

Extraction  and  Determination  of  Lipoids  in  Cereal 
Products.  0.  S.  Rask  and  I.  K.  Phelps  ( Ind .  Eng.  Chem.,  1925, 
17,  187 — 189). — Determination  of  the  fat  content  of  cereal  materials 
by  direct  extraction  with  ether  yields  less  than  one-half  of  the 
lipoid  or  ether-soluble  material  obtained  by  the  ammoniacal  extrac¬ 
tion  method  proposed.  [Cf.  B.,  1925,  224.]  D.  G.  H. 

Determination  of  the  Tyrosine  Content  of  Proteins.  III. 

0.  Furth  and  A.  Fischer  ( Biochem .  Z.,  1924,  154,  1 — 23). — It 
is  confirmed  that  the  methods  previously  described  (A.,  1924, 
ii,  575)  are  unsatisfactory  for  tyrosine  determination  in  protein. 
The  Pierre-Thomas  modification  of  the  Millon  reaction  and  the 
mercuric  sulphate  and  nitrate  precipitation  methods  are  also 
unsuitable.  By  successive  treatment  of  the  sulphuric  acid  hydro¬ 
lysates  with  phosphotungstic  acid,  quinine  sulphate,  and  sodium 
hydroxide  solutions,  a  filtrate  is  obtained  in  which,  after  neutralis¬ 
ation,  the  tyrosine  is  determined  by  the  Millon  colorimetric  method. 
Tyrosine  can  also  be  determined  by  addition  of  bromine,  but  this 
must  be  regarded  only  as  confirmatory.  The  hydrolysis  of  casein 
and  fibrin  by  trypsin  and  alkali  has  been  followed,  and  it  is  shown 
that  the  liberation  of  tyrosine  considerably  precedes  the  complete 
disintegration  of  the  protein  molecule,  thus  differing  from  tryptophan 
(A.,  1924,  i,  64).  P  W.  C. 

Colorimetric  Determination  of  Tryptophan  and  Its  Separ¬ 
ation  from  Indole  and  Skatole.  I.  Kraus  (J.  Biol.  Chem., 
1925,  63,  157 — 178). — The  blue  condensation  product  with  vanillin 
given  by  tryptophan  in  presence  of  concentrated  hydrochloric  acid 
was  used  for  the  colorimetric  determination  of  the  amino- acid ;  inter¬ 
ference  by  indole  and  skatole  could  be  prevented  by  preliminary 
extraction  of  these  substances  with  toluene.  It  was  not,  however, 
found  possible  to  recover  tryptophan  quantitatively  from  the  pro¬ 
ducts  of  the  hydrolysis  of  protein  by  barium  hydroxide  or  trypsin, 
nor  after  incubation  of  mixtures  of  the  amino-acid  with  trypsin  and 
the  mixed  diamino-acids  of  casein  or  with  trypsin  and  glucosamine. 
Pure  tryptophan  heated  on  a  water-bath  for  40  hours  with  14% 
barium  hydroxide  is  destroyed  to  the  extent  of  20%  ;  the  use  of  the 
phenol  reagent  of  Folin  and  Looney  (A.,  1922,  ii,  539)  involves  a  loss 
of  about  7%  of  tryptophan.  The  vanillin  method  gave  a  positive 
test  for  tryptophan  with  gelatin  and  with  zein.  C.  R.  H. 
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Somme rf eld’s  Theory  of  Fine  Structure  [of  Spectral  Lines] 
from  the  Point  of  View  of  General  Relativity.  M.  S.  Vallarta 

(J.  Math.  Phys.  Mass.  Inst.  Tech.,  1925, 4, 65 — 83). — A  mathematical 
paper  in  which  it  is  shown  that,  keeping  in  mind  the  relations 
between  the  magnitudes  of  the  electronic  mass  and  charge,  on  the 
one  hand,  and  the  nuclear  mass  and  charge  on  the  other,  it  is  possible 
to  obtain  the  relativistic  Keplerian  conditioned-periodic  orbits  of 
Sommerfeld’s  theory  (Ann.  Physik,  1916,  [iv],  51,  53)  from  con¬ 
siderations  of  general  relativity.  For  the  hydrogen  atom  and 
hydrogenic  ions,  of  the  type  He+,  Li+  +  ,  Be+  +  +  ,  etc.,  the 
material  field  of  the  nucleus  is  almost  Euclidean  and  almost  static. 

J.  S.  C. 

S-Term.  F.  J.  von  Wisniewski  ( Physikal .  Z.,  1925,  26, 
255). — The  energy  level  Es  corresponding  with  the  s-terms  in  the 
arc  and  spark  spectra  of  elements  belonging  to  the  1st,  2nd,  3rd,  and 
8th  periodic  groups  can  be  expressed  as: — Es=  —Nh/[n-\-^-\-up\2, 
where  to=1,  2,  3,  4  .  .  .  ,  a v  =the  correction  in  p- spectral  terms, 
(3  is  a  constant  differing  for  different  groups  but  the  same  for  elements 
in  the  same  vertical  row,  N  and  h  are  the  Rydberg  and  Planck 
constants  respectively.  Thus  V13'53/Fion  where 

fion  is  the  ionisation  potential;  up  is  given  by  the  expression 
2  -j-  up  =(13-53/  Jri(m — Fres.)*,  where  T'res.  is  the  resonance  potential. 
The  values  of  (3  are  :  1st  group,  050;  2nd  group  arc  (a)  0*682, 
(b)  0*608,  spark  0*634;  3rd  group,  0*679,  8th  [He,  Ne]— 0*324. 
Hence  Es=—Nhf(n-\-as)2,  where  w=l,  2  .  .  .  ,  us  being  the 
5 -spectral  term  correction,  so  that  us—$  +  up.  It  follows  that 
us — <xrj— constant  for  the  elements  of  the  same  vertical  column. 

R.  A.  M. 

Simple  Demonstration  Screen  for  Ultra-violet  Radiations. 

W.  Steubing  ( Physikal .  Z.,  1925,  26,  329 — 331). — For  the  visual 
perception  of  spectral  lines  in  the  ultra-violet  a  thinner  layer  of 
fluorescent  material  than  the  usual  uranium  glass  is  desirable.  A 
suitable  screen  is  made  as  follows  :  on  a  desilverised  photographic 
plate,  of  which  the  edges  have  just  been  allowed  to  dry  out,  finely- 
powdered  ammonium  uranyl  fluoride  is  uniformly  sprinkled  from  a 
lawn  sieve.  The  powder  is  rubbed  into  the  damp  gelatin,  which 
on  drying  assumes  a  fine-grained  matt  aspect.  W.  A.  C. 

Hydrogen  Balmer  Series.  L.  Janicki  (Ann.  Physik,  1925, 
[iv],  76,  561 — 566). — Shrum’s  measurements  of  the  fine  structure 
of  the  hydrogen  lines  (A.,  1924,  ii,  282)  require  correction  for  errors 
arising  from  physiological  and  photographic  effects,  which  lead  to 
too  high  values  for  the  doublet  separations.  Values  smaller  and 
more  probable  than  Shrum's  w-ere  obtained  by  an  objective  photo¬ 
metric  examination  of  the  reproductions  of  Shrum’s  photographs 
vol.  cxxvih.  ii.  17 
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by  the  Koch-Gooschen  recording  photometer.  The  most  probable 
values  for  the  separation  of  the  oc,  (3,  and  y  lines  are  0-130,  0-076, 
and  0-060  A.,  respectively.  F.  G.  T. 

Spectroheliograms  with  Different  Parts  of  the  Ha  Line. 

T.  Royds  {Month.  Not.  Boy.  Astr.  Soc.,  1925,  85,  464 — 466). — 
Spectroheliograms  obtained  when  a  slit  of  about  0-5  A.  width  is 
set  on  either  the  red  or  violet  edge  of  the  Ha  line  show  a  bright 
spot  ring,  often  complete  and  unbroken,  round  nearly  all  sunspots 
of  medium  size.  At  the  same  time,  dark  flocculi  are  produced 
outside  the  bright  ring,  where  the  Ha  line  is  wider  than  normal. 
A  less  striking  feature  is  a  bright  surround  intervening  between 
the  dark  flocculus  and  the  coarse  network  of  the  general  body  of 
the  sun.  F.  G.  T. 

Intensities  in  the  Many-lined.  Spectrum  of  Hydrogen. 

G.  H.  Diecke  (Z.  Physik,  1925,  32,  180-185).- — The  intensities  of 
the  lines  and  their  grouping  are  discussed,  particularly  with  regard 
to  the  effect  of  temperature  and  pressure  on  the  relative  intensities. 

E.  B.  L. 

Variations  in  the  Structure  of  the  Lithium  Red  Line  6708  A. 

D.  S.  Ainslie  {Trans.  Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  137 — 
143). — Using  both  a  glass  Lummer  plate  and  a  30-plate  echelon 
grating  as  resolving  instruments,  the  fine  structure  of  the  red  lithium 
line,  6708,  has  been  investigated.  Several  photographs  were  taken 
using  various  lithium  compounds  and  metallic  lithium  in  the 
vacuum  arc.  With  a  current  of  4—6  amp.,  a  simple  doublet  is 
obtained.  With  currents  of  7  amp.,  both  components  appear  as 
double,  giving  a  close  quadruplet  pattern.  This  pattern  is  easily 
changed  into  a  triplet,  the  components  of  which  vary  considerably 
in  relative  intensity.  The  measured  separations  between  the  com¬ 
ponents  are  given  for  various  current- strengths  and  lithium  salts. 
The  suggestion  that  each  lithium  isotope  gives  rise  to  a  pair  of  lines 
in  the  quadruplet  (A.,  1922,  ii,  541)  must  be  modified.  The  absorp¬ 
tion  spectrum  of  lithium  vapour  shows  12  bands  between  3966  and 
3387.  J.  S.  C. 

Ground  Term  of  the  Neon  Spectrum.  S.  Goudsmit  {Z. 
Physik,  1925,  32,  111 — 112). — Reasons  are  given  for  concluding 
that  the  ground  term  is  simple,  with  the  quantum  numbers  k= 2 
and  J=J.  E.  B.  L. 

Low-voltage  Arcs  in  Sodium  and  Potassium  Vapours. 

F.  H.  Newman  {Phil.  Mag.,  1925,  [vi],  49, 1057 — 1064). — Details  are 
given  of  the  construction  of  a  tube  for  producing  low- voltage  arcs 
in  metallic  vapours.  The  potentials  necessary  to  strike  and 
maintain  arcs  in  sodium  and  potassium  vapours  depend  primarily 
on  the  density  of  the  vapour  and  temperature  of  the  cathode,  the 
potentials  decreasing  as  these  increase.  At  a  very  high  cathode 
filament  temperature,  an  arc,  struck  at  3-8  volts,  may  be  maintained 
at  2-8  volts  in  sodium  vapour  at  450°.  Slightly  higher  voltages  are 
necessary  for  potassium,  and  the  arcs  are  less  steady.  The  differ- 
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ence  between  the  striking  and  maintenance  voltages  becomes  less 
as  the  density  of  the  vapour  decreases.  With  intensely  hot  cathodes 
arcs  may  be  struck  and  maintained  with  potentials  less  than  the 
ionising  potentials  of  the  vapours.  The  ionisation  in  these  cases 
probably  arises  through  the  absorption  of  radiation  emitted  from 
atoms  already  excited,  but  not  ionised.  This  ionisation  by  photo- 
impact  ( Physical  Rev.,  1922,  [ii],  20,  296)  results  in  complete 
ionisation  of  the  vapour  atoms  by  electrons,  none  of  which  has  a 
velocity  greater  than  that  corresponding  with  the  resonance 
potential.  F.  G.  T. 

Arc  Spectrum  of  Sodium.  F.  J.  von  Wisniewski  ( Physikal . 
Z.,  1924,  25, 480- — 482). — A  mathematical  theory  of  the  arc  spectrum 
based  on  an  analogy  between  the  structure  of  a  neutral  sodium  atom 
and  that  of  a  doubly-ionised  aluminium  atom.  The  analogy  is 
extended  to  the  structure  of  the  neon  atom,  and  on  the  basis  of 
theory  the  difference  between  the  ionisation  potential  (2T5  volts) 
and  the  second  excitation  potential  (18-45  volts)  is  calculated  to  be 
—2-98  volts  whilst  the  observed  value  is  —3-05  volts.  R.  W.  L. 

Extreme  Ultra-violet  Spectra  of  the  Alkali  Metals.  W.  W. 

Shaver  (Trans.  Roy.  Soc.  Canada,  1924,  [iff],  18,  III,  23 — 34). — 
The  spectra  of  the  electrodeless  discharge  in  the  vapours  of  sodium, 
potassium,  rubidium,  and  caesium  have  been  investigated  using  a 
fluorite  spectrograph,  the  frequencies  and  wave-lengths  of  the  lines 
being  recorded.  The  results  with  sodium  were  negative  in  character, 
but  it  is  thought  that  at  a  higher  temperature  a  second  spectrum 
would  appear  corresponding  with  the  many-lined  spectra  of  the 
other  metals.  The  spectra  of  the  electrodeless  discharge  in  the 
vapours  of  rubidium  and  caesium  were  investigated  in  the  region 
between  1850  and  2300  A.  and  a  number  of  lines  in  addition  to  those 
discovered  by  Dunoyer  (A.,  1922,  ii,  729)  were  obtained.  A  number 
of  frequencies  in  the  potassium  spectrum  agreed  with  values  pre¬ 
dicted  from  energy  levels  calculated  by  Nissen  (A.,  1923,  ii,  671) 
for  the  singly-ionised  potassium  atom.  J.  S.  C. 

Double  Excitation  Spectra  of  Magnesium  and  Related 
Elements.  J.  B.  Green  and  M.  Petersen  ( Astrophys .  J.,  1924, 
60,  301 — 312).— ^he  occurrence  of  the  pp'  group  of  five  strong  lines 
at  about  2780  A.  in  the  spectrum  of  magnesium  is  not  correlated 
with  the  strength  of  the  spark  spectrum ;  thus  the  origin  of  the  p' 
terms  cannot  be  related  to  the  ionised  state  of  the  atom.  The  p' 
and  d'  terms  of  magnesium  and  the  alkaline  earths  are  proposed  as 
designating  doubly  excited  states  of  the  neutral  atoms  independent 
of  metastable  ionised  states.  A.  A.  E. 

Theory  of  the  Spark  Spectra  of  Aluminium.  F.  J.  von 

Wisniewski  ( Physikal .  Z.,  1924,  25,  477— 480). — The  arguments 
concerning  the  atomic  structure  of  helium  and  lithium  (A.,  1924, 
ii,  361,  637)  are  now  applied  to  a  deduction  of  a  theory  of  the  core 
structure  of  doubly- ionised  aluminium  atoms.  R.  W.  L. 
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Series,  Ultra-violet,  and  Infra-red  Spectra  of  Silicon. 

J.  C.  McLennan  and  W.  W.  Shaver  (Trans.  Roy.  Soc.  Canada, 
1924,  [iii],  18,  III,  1 — 22). — The  wave-lengths  and  frequencies  of 

50  new  lines  in  the  extreme  ultra-violet  spectrum  of  the  silicon 

vacuum  spark  in  the  region  between  2000  and  458  A.  are  recorded ; 
21  lines  belonging  to  the  Si  IV  series  spectra  as  worked  out  by 
Fowler  (A.,  1923,  ii,  447)  were  recorded  on  the  vacuum  spark 
spectrogram.  The  spectrum  of  the  silicon  arc  and  spark  in  air 
have  been  investigated  with  a  quartz  spectrograph  and  a  large 
number  of  new  lines  between  2300  and  1842  obtained.  The  vacuum 
arc  spectrum  was  studied,  using  a  fluorite  spectrograph,  in  the  region 
between  1850  and  1500.  In  an  examination  of  the  Si  I  spectrum 
for  series  relations  a  scheme  of  constant  frequency  differences  has 
been  worked  out  and  energy  levels  accounting  for  a  number  of  the 
lines  have  been  calculated.  Thirty-three  wave-lengths  in  the 
hitherto  unstudied  infra-red  spectrum  were  observed  and  measured 
in  the  region  6300 — 11235  A.  J.  S.  C. 

Spectrum  of  Silicon  at  Successive  Stages  of  Ionisation. 

A.  Fowler  (Phil.  Trans.,  1925,  A,  225,  1 — 48). — Lines  in  the 
spectrum  fall  into  four  groups,  Si  I=neutral  atoms,  Si  II  or  Si+  = 
singly-ionised  atoms,  Si  III  or  Sif+  =  doubly- ionised  atoms, 

51  IV  or  Si+  +  +  =trebly-ionised  atoms.  In  these  classes,  the  series 

constant  changes  from  Rydberg’s  R  to  4 R,  9 R,  1 67?,  and  the  series 
systems  consist  alternately  of  triplets  and  doublets  in  accordance 
with  the  displacement  law  of  Kossel  and  Sommerfeld.  Notation 
is  reviewed  and  the  various  series  are  dealt  with  in  detail,  a  catalogue 
of  wave-lengths  is  given,  with  plates  showing  photographs  of  the 
progressive  spectra.  E.  B.  L. 

Low-voltage  Arcs  in  Phosphorus  Vapour.  0.  S.  Duffen- 
dack  and  H.  Htjthsteiner  (Physical  Rev.,  1925,  [ii],  25,  501 — 508). 
— The  minimum  arcing  potential  for  phosphorus  vapour  is  10-3 
volts,  which  is  regarded  as  the  ionising  potential  of  the  phosphorus 
atom.  The  low- voltage  arc  spectrum  contains  arc  lines  and  bands. 

A.  A.  E. 

Continuous  Spectra  of  the  Halogens.  W.  Steitbing  (Z. 
Physik,  1925,  32,  159 — 162). — As  considerable  doubt  has  recently 
been  thrown  on  the  interpretation  of  the  continuous  spectrum  of 
iodine  and  the  other  halogens  as  due  to  the  acquisition  of  an  electron 
by  a  neutral  atom  (electron  affinity  spectrum),  it  is  suggested  that 
the  peculiarities  are  due  to  instability  in  the  outer  shell  of  electrons. 

E.  B.  L. 

Intensities  in  the  Argon  Spectrum.  P.  Lowe  and  D.  C. 
Rose  {Trans.  Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  313 — 323). — 
Fifty-one  lines  in  the  argon  spectrum  were  identified  and  measured. 
Quantitative  measurements  of  intensities  show  that  the  red  spectrum 
may  be  divided  into  two  groups  :  (I)  lines  showing  no  maximum 
intensity  at  any  voltage,  which  after  40  volts  are  sensibly  constant ; 
(II)  those  which  have  a  maximum  intensity  at  27  volts  and  decrease 
continually.  The  lines  of  the  blue  spectrum  are  listed  in  a  third 
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group,  the  more  intense  of  which  appear  at  39  volts,  others  appearing 
and  increasing  in  intensity  as  the  applied  voltage  is  increased, 
reaching  a  maximum  at  65  volts.  J.  S.  C. 

Absorption  Spectrum  of  Potassium  Vapour  at  High  Tem¬ 
peratures.  N.  K.  Sur  and  R.  N.  Ghosh  (Phil.  Mag.,  1925,  [vi], 
49,  60 — 64). — The  absorption  spectrum  of  potassium  vapour  was 
investigated  at  different  temperatures.  The  temperature  most 
suitable  for  obtaining  reversals  of  lines  of  the  subordinate  series  is 
1300°.  Above  this,  lines  were  obtained  which  could  not  be  identified 
with  known  potassium  lines,  or  placed  in  any  series  relation. 
Between  500°  and  1000°  channelled  bands  were  obtained.  The  line 
4641  was  obtained  and  supports  the  views  of  Foote,  Meggers,  and 
Mohler  (A.,  1922,  ii,  4).  C.  W.  B. 

Extreme  Ultra-violet  Spectrum  of  Germanium  and 
Scandium.  H.  J.  C.  Ireton  (Trans.  Roy.  Soc.  Canada,  1924, 
[iii],  18,  III,  103 — 109). — The  spark  spectrum  of  germanium  has  been 
extended  from  2138-7  to  319-7  A.,  64  new  lines  being  recorded. 
The  spark  spectrum  of  scandium  has  been  extended  from  2233-7  to 
507-0,  45  new  lines  being  observed.  J.  S.  C. 

Electric  Furnace  Spectra  of  Vanadium  and  Chromium 
in  the  Ultra-violet.  A.  S.  King  (Astrophys.  J.,  1924,  60,  282 — 
300).— The  temperature  classification  and  relative  intensities  are 
tabulated  for  515  vanadium  lines  between  2340  and  3185  A.,  and 
for  640  chromium  lines  between  2362  and  3575  A.,  new  wave¬ 
lengths  being  ascribed  to  133  vanadium  lines  and  94  chromium 
lines.  Initial  temperatures  for  the  appearance  of  enhanced  lines  of 
vanadium  and  chromium  are  2200°  and  2600°,  respectively. 

A.  A.  E. 

Absorption  Spectra  of  Copper,  Silver,  and  Gold  Vapours 
in  the  Ultra-violet.  R.  V.  Zumstein  (Physical  Rev.,  1925,  [ii], 
25,  523 — 526). — The  metals  were  vaporised  in  a  carbon  tube  by 
external  heating,  the  absorption  spectra  being  observed  without 
the  use  of  windows.  Copper  gave  lines  at  3273-9,  3247,  2225, 
2182,  2178-9,  2165,  2024-3,  and  2244  A.,  silver  at  3382,  3280, 
2070-0,  and  2061-2  A.,  and  gold  at  2675-9  and  2427-9  A.  The 
component  of  the  doublet  having  the  shorter  wave-length  is  always 
the  stronger,  as  in  the  case  of  the  alkali  metals.  There  is  also 
similarity  in  the  increase  in  the  separation  of  the  doublets  with 
increasing  atomic  weight.  A.  A.  E. 

Arc  Spectra  of  Silver  and  Copper.  A.  G.  Shenstone  (Phil. 
May.,  1925,  [vi],  49,  951 — 962;  cf.  Nature,  1924,  114,  501). — The 
spectra  of  un-ionised  silver  and  copper  atoms  may  be  obtained  by 
bombarding  the  vapour  of  the  metals  by  hot  filament  electrons, 
accelerated  by  the  application  of  low  voltages.  Measurements  of 
the  silver  lines  confirm  the  accepted  energy  levels  of  that  atom. 
A  table  is  given  of  the  intensities  and  wave-lengths  of  copper  lines 
excited  by  this  method.  The  direct  absorption  of  copper  lines  by 
copper  vapour  was  measured,  definite  absorption  occurring  in  the 
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case  of  the  lines  2165-06,  2225-665,  2244-24,  2441-625,  2492-142  A. 
From  these  data  and  from  the  low- voltage  arc  lines  combinations 
were  calculated  for  64  of  the  lines  found.  F.  G.  T. 

Absorption  and  Series  Spectra  of  Tin.  J.  C.  McLennan, 
J.  F.  T.  Young,  and  A.  B.  McLay  (Trans.  Roy.  Soc.  Canada,  1924, 
[iii],  18,  III,  57 — 75). — The  tin  arc  spectrum  has  been  re-investigated 
in  the  region  between  2251  and  1850  A.  and  a  number  of  new  wave¬ 
lengths  are  recorded.  Seventeen  new  lines  have  been  observed  in 
the  absorption  spectrum  of  tin  vapour  at  1200°.  By  means  of  an 
arc-reversal  method  in  an  atmosphere  of  hydrogen,  about  40  new 
w'ave-lengths  have  been  added  to  the  tin  arc  spectrum  in  the 
Schumann  region.  Tables  of  groups  of  constant  frequency  differ¬ 
ences  are  given  for  the  arc  spectrum  and  two  possible  multiplets 
of  the  j)]}'  type  have  been  found.  Six  limits  in  the  arc  spectrum 
have  been  evaluated  and  the  sharp  and  diffuse  subordinate  series 
arising  from  them  built  up.  The  ionisation  and  resonance  potentials 
are  calculated  to  be  7-3  and  4-3 — 4-8  volts,  respectively. 

J.  S.  C. 

Spectral  Series  of  Lead  and  Tin.  H.  Sponer  (Z.  Physik, 
1925,  32,  19 — 26). — In  the  arc  spectra  of  these  metals  the  ground 
terms  are  p- terms  with  inner  quantum  numbers  0,  1,  2,  2,  and 
possibly  also  0  for  lead  and  0,  1,  2,  2,  0  for  tin.  The  ground  terms 
in  Thorsen’s  series  for  lead  are  p0,  pv  pz.  E.  B.  L. 

Determination  of  the  Terms  in  the  Lanthanum  Spectrum. 

S.  Goudsmit  ( Proc .  K.  Aka-d.  Wetensch.  Amsterdam,  1925,  28, 
23 — 31). — Measurements  of  the  Zeeman  effect  in  certain  spectra 
are  insufficient  for  the  application  of  Lande’s  rules  for  the  arrange¬ 
ment  of  the  lines  (cf.  Z.  Physik,  1923,  15,  189).  Previous  measure¬ 
ments  by  Paulson  (Ann.  Physik,  1914,  [iv],  45,  1203)  enabled  a 
number  of  lines  in  the  lanthanum  spectrum  to  be  arranged  in  a 
term  system,  and  the  inner  quantum  number,  J ,  and  factor  of 
resolution,  g,  could  be  found  for  every  term.  From  these  data  it 
is  usually  possible  to  determine  also  the  quantum  numbers  K  and 
R  with  the  aid  of  Lande’s  formulae,  and  the  term  system  can  also 
be  found.  For  certain  terms  in  the  lanthanum  spectrum,  however, 
this  has  been  found  to  be  inapplicable.  Tables  of  spectra  are  given 
in  illustration  of  this.  L.  L.  B. 

Spark  Spectrum  of  Tungsten  in  a  Helium  Vacuum  Arc. 

H.  B.  Lemon  (Nature,  1925,  115,  802). — A  hot  tungsten  cathode 
used  in  the  operation  of  an  arc  at  low  pressure  in  helium  is  capable 
of  developing  the  spark  spectrum  of  tungsten.  The  relative 
intensities  of  the  lines  are  modified  from  those  given  in  the  standard 
tables  of  wave-lengths.  A.  A.  E. 

Platinum  Metals.  „  VII.  Arc  Spectra  of  the  Platinum 
Metals  (4500— 9000 A.).  W.  F.  Meggers  (U.S.  Bur.  Standards, 
Sci.  Papers  No.  499,  1925,  20,  19 — 45). — Grating  measurements 
were  made  of  the  arc  spectra  of  the  six  platinum  metals  over  the 
above  range.  Tables  are  given  of  the  wave-length  and  estimated 
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relative  intensity  of  1260  lines  for  ruthenium,  572  for  rhodium,  172 
for  palladium,  942  for  osmium,  605  for  iridium,  and  239  for  platinum. 
These  were  measured  with  an  accuracy  of  0-01  A.,  and  include 
several  hundred  new  lines  in  the  visible  and  infra-red.  Tables  are 
given  of  lines  recorded  by  earlier  observers  and  here  shown  to  be 
due  to  impurities.  One  or  more  bands  converging  to  heads  toward 
short  waves  were  found  in  the  spectra  of  ruthenium,  rhodium, 
osmium,  and  platinum.  In  the  group  VIII  metals  the  general 
tendency  within  any  triad  as  well  as  between  triads  is  for  the 
number  of  lines  to  decrease  as  the  atomic  number  increases. 

F.  G.  T. 

Absorption  of  the  Green  Line  of  Thallium  Vapour.  K.  It. 

Rao  ( Proc .  Roy.  Soc.,  1925,  A,  107,  762 — 765;  cf.  this  vol., 
ii,  5). — Work  on  the  absorption  of  5461  of  mercury  (cf. 
Metcalfe  and  Venkatesachar,  A.,  1924,  ii,  439)  suggested  a  study 
of  the  green  line  5350  of  thallium.  The  structure  of  the  line  was 
examined,  using  a  glass  Lummer-Gehrcke  plate  of  resolving  power 
about  300,000  for  5350,  and  a  Fabry-Perot  6talon  (thickness  of  air 
layer,  10-016  mm.).  The  source  was  the  radiation  from  a  vacuum 
tube  through  which  was  passed  a  condenser  discharge  from  an 
induction  coil  between  thallium  electrodes.  The  main  line  is  a 
close  doublet  accompanied  by  a  satellite  with  separation  0-116  A., 
the  existence  of  the  other  satellite  being  shown  by  the  etalon.  In 
the  absorption  experiments,  the  column  of  absorbing  vapour  was 
contained  at  low  pressure  in  a  tube  2  ft.  long.  As  the  temperature 
was  raised,  gradual  absorption  of  the  central  doublet  began  at 
600°  and  was  complete  at  800°;  absorption  of  the  satellite  began 
when  that  of  the  main  line  was  complete,  and  was  itself  complete 
at  about  950°.  This  is  discussed  theoretically.  The  intensities  of 
the  satellites  relative  to  the  main  line  are  0-2  and  0-75  for  0-024 
and  0-116  A.,  respectively.  L.  L.  B. 

Absorption  and  Series  Spectra  of  Lead.  J.  C.  McLennan, 
J.  F.  T.  Young,  and  A.  B.  McLay  (Trans.  Roy.  Soc.  Canada,  1924, 
[iii],  18,  III,  77 — 88). — The  Thorsen  scheme  for  the  lead  arc  series 
( Naturioiss .,  1923,  78)  and  its  extension  by  Grotrian  (A.,  1923, 
ii,  710)  are  discussed  and  converted  into  vacuum  frequencies.  The 
lead  arc  spectrum  has  been  re-measured  in  the  region  2250 — 1850  A. 
and  many  new  lines  are  recorded.  The  arc-reversal  spectrum  of 
the  lead  arc  in  hydrogen  has  been  investigated  and  12  new  wave¬ 
lengths  were  observed.  The  results  are  shown  to  confirm  and 
extend  the  Thorsen-Grotrian  arrangement.  J.  S.  C. 

J-PhenoMiena  and  the  Quantum  Theory  of  Scattering  of 
X-Radiation.  R.  T.  Dunbar  (Phil.  Mag.,  1925,  [vi],  49,  210 — 
236). — Experiments  on  the  relative  absorptions  of  X-rays  by  copper, 
aluminium,  and  paper  show  that  under  the  stated  conditions  the 
J-discontinuities  of  Barkla  and  White  (ibid.,  1917,  [vi],  34,  270) 
do  not  appear.  Absorption  associated  with  scattering  agrees  with 
that  calculated  on  the  quantum  theory  by  Compton  (Physical 
Rev.,  1923,  [ii],  21,  483).  Using  the  ionisation  of  sulphur  dioxide 
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and  ethyl  bromide,  evidence  was  obtained  of  abnormal  corpuscular 
emission  from  air.  Measured  by  ionisation  of  hydrogen,  corpuscular 
emissions  from  paper,  aluminium,  copper,  and  lead  show  that  the 
lighter  elements  emit  an  additional  corpuscular  radiation  for  short 
wave-lengths  of  incident  radiation,  the  energy  required  giving  no 
discontinuity  in  the  absorption  curve  for  paper.  Compton’s  theory 
of  the  change  in  quality  and  intensity  of  scattered  radiation  is 
supported  by  results  with  filter-paper,  over  a  considerable  range 
of  wave-lengths,  for  scattering  at  right  angles  to  the  primary.  It 
is  deduced  that  the  scattered  X-rays  carry  only  a  fraction  of  the 
energy  absorbed  in  association  with  scattering.  C.  W.  B. 

J-Transformation  of  Scattered  X-Rays.  C.  G.  Barkla 
and  S.  R.  Khastgir  (Phil.  Mag.,  1925,  [vi],  49,  251 — 256). — Differ¬ 
ences  between  the  primary  and  secondary  radiations  are  described 
in  a  previous  paper  ( Nature ,  1923,  112,  723).  Compared  by  their 
power  of  penetrating  thin  sheets  they  appear  to  be  identical,  but 
a  big  difference  is  observed  with  thicker  sheets.  At  a  critical 
thickness,  an  abrupt  absorption  of  the  secondary  occurs,  and  the 
transmitted  radiation  is  subsequently  more  readily  absorbed  than 
the  primary  transmitted  through  the  same  thickness  of  absorbing 
sheet.  The  experiments  show  that  the  transformation  in  the 
secondary  radiation  is  not  produced  by  scattering.  C.  W.  B. 

./-Phenomenon  in  X-Rays.  C.  G.  Barkla  (Phil.  Mag.,  1925, 
[vi],  49,  1033 — 1056). — A  general  account  of  the  J  absorption 
discontinuities,  supplemented  by  additional  experimental  evidence. 
As  the  penetrating  power  of  a  radiation  is  increased  there  occur 
sudden  increases  in  its  absorption  by  any  particular  substance. 
Absorption  discontinuities  have  been  observed  directly  in  the  cases 
of  carbon,  oxygen,  aluminium,  copper,  platinum,  and  gold,  and 
indirectly  in  those  of  nitrogen,  sulphur,  and  lead.  They  fall  into 
several  series,  Jv  J2,  J3,  and  possibly  J4  and  J5.  The  increase  in 
absorption  is  accompanied  by  the  emission  of  slowly  moving  elec¬ 
trons  from  the  absorbing  substance,  producing,  when  that  substance 
is  in  a  gaseous  state,  an  even  more  strongly  marked  discontinuity 
in  ionisation.  From  experiments  quoted,  it  is  concluded  that  the 
activity  of  an  X-ray  radiation  is  dependent  on  factors  which  have 
not  hitherto  been  considered,  and  that  alternative  absorptions  are 
possible  for  what  are  apparently  identical  radiations.  Two  levels  of 
activity  are  definitely,  and  others  probably,  indicated.  F.  G.  T. 

Characteristic  X-Rays  from  Light  Elements.  (Miss)  M. 
Levi  (Trans.  Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  159 — 176). — The 
minimum  potential  necessary  for  the  excitation  of  the  characteristic 
radiation  was  determined  experimentally,  the  wave-length  of  the 
radiation  being  then  computed  from  the  quantum  relation.  The 
critical  K-  and  A -absorption  limits  of  lithium,  beryllium,  boron, 
and  carbon,  the  critical  L-absorption  limit  of  fluorine,  sodium, 
silicon,  and  vanadium,  the  L-  and  df -absorption  limits  of  chlorine, 
scandium,  titanium,  and  nickel,  and  the  ill -absorption  limits  of 
chromium,  manganese,  and  cobalt  have  been  determined. 

J.  S.  C. 
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K-Series  of  X-Rays.  A.  Leide  {Compt.  rend.,  1925,  180, 
1203 — 1204). — Accurate  measurements  are  recorded  of  a4  and 
Pj  lines  for  copper,  av  a2,  (31;  (32,  p3,  and  p4  for  molybdenum  and 
palladium  and,  omitting  p4,  for  silver,  cadmium,  indium,  and  tin. 
The  a4,  a2,  pl5  p2  lines  for  all  the  elements  of  atomic  number  29 
(copper)  to  53  (iodine)  have  been  measured  with  the  exceptions  36 
(krypton)  and  43  (unknown).  The  standard  lines  chosen  were 
Cu Aax  1537-29,  MoAotj  707-80,  WAa4  208-71.  R,  A.  M. 

ff-Series  of  Heavy  Elements.  G.  Rechou  {Compt.  rend., 
1925,  180,  1107 — 1108). — Wave-lengths  of  a2,  a4,  p,  and  y  lines  of 
A-series  have  been  determined  with  an  accuracy  of  0-  1  x  1011  cm. 
for  the  following  elements  :  tantalum,  tungsten,  osmium,  iridium, 
platinum,  gold,  thallium,  lead,  bismuth,  and  uranium.  Experi¬ 
mental  difficulties  are  as  yet  too  great  for  determinations  with 
mercury  and  thorium.  For  tungsten,  the  values  agree  with  those 
found  by  other  investigators.  Rogers’  recent  work  on  platinum  is 
confirmed  and  de  Broglie’s  values  are  accurate  except  for  the  y  line. 

R.  A.  M. 

Dependence  of  the  Ken  Doublet  with  Different  Chemical 
Compounds.  B.  B.  Ray  {Phil.  Mag.,  1925,  [vi],  49,  168 — 170). — 
For  chlorine,  potassium,  vanadium,  and  iron,  the  value  of  AX  for 
the  A  a  doublet  decreases  with  increasing  valency  of  the  element, 
in  the  chemical  compounds  investigated.  Mean  values  of  the 
distance  between  the  two  A a  lines  are  obtained  correct  to  1%. 

C.  W.  B. 

Absorption  Limits  of  jK-Series.  F.  J.  von  Wisniewski 
{Z.  Physi/c,  1924,  28,  231 — 235). — The  explanation  of  the  A- absorp¬ 
tion  limit  which  was  developed  for  light  atoms  in  a  previous  paper 
(A.,  1924,  ii,  639)  has  been  extended  to  heavier  elements.  The 
arrangements  of  the  electrons  in  the  A -systems  of  the  atoms  are 
deduced  on  the  basis  of  the  theory.  S.  B. 

L- Absorption  Spectra  of  the  Elements  from  Sn(60)  to 
W(74)  and  their  Relation  to  Atomic  Constitution.  Y. 

Nishina  {Phil.  Mag.,  1925,  [vi],  49,  521 — 537).— The  A-absorption 
spectra  of  all  the  elements  from  tin  (50)  to  tungsten  (74)  are 
measured.  Evidence  of  fine  structure  is  obtained  in  the  case  of 
the  Lm  absorption  spectra.  The  values  of  different  energy  levels 
of  different  atoms  are  calculated  by  means  of  the  frequency  values 
of  the  emission  lines.  The  curves  showing  the  relation  between 
energy  levels  and  atomic  number  are  discussed  with  special  refer¬ 
ence  to  the  development  of  electronic  groups  due  to  the  appearance, 
as  atomic  weights  increase,  of  orbits  of  new  type.  C.  W.  B. 

Semi-optical  Lines  in  the  X-Ray  Spectra.  E.  Backlin, 
M.  Siegbahn,  and  R.  Thor^us  {Phil.  Mag.,  1925,  [vi],  79,  513 — 
517). — Peculiarities  found  in  the  K$1  line  of  sodium  and  magnesium 
are  explained  by  an  atomic  model  proposed  by  Stoner  (this  vol.,  ii, 
85).  The  Ap4  line  of  sodium  and  magnesium  is  not  a  true  X-ray  line 
of  the  A-spectrum,  since  with  these  elements  there  is  no  electron  in 
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the  Ma  level.  The  K$x  line  is  a  semi-optical  line  produced  by  a 
transition  from  a  free  level  of  the  atom  to  the  K  level.  A  similar 
phenomenon  is  found  in  the  case  of  the  X[32  line  for  potassium. 

C.  W.  B. 

Semi-optical  Lines  in  the  X-Ray  Spectra.  L.  de  Broglie 
and  A.  Dauvillier  (Phil.  Mag.,  1925,  [vi],  49,  752 — 753 ;  cf. 
preceding  abstract,  also  A.,  1924,  ii,  369). — A  claim  for  priority. 
The  views  of  the  authors  on  the  relations  between  X-ray  lines, 
the  periodic  system,  and  the  electronic  structure  of  the  elements 
are  illustrated.  R.  A.  M. 

Absorption  of  Superposed  X-Radiations.  W.  H.  Watson 
(Proc.  Roy.  Soc.  Edin.,  1924 — 5,  45,  48 — 58). — Attempts  have  been 
made  to  determine  whether  the  sudden  increase  in  absorption  of 
X-rays,  by  aluminium,  as  the  rays  are  hardened  and  a  certain 
value  of  the  mass-absorption  coefficient  is  reached,  is  due  to  some 
temporary  transformation  of  the  aluminium.  The  influence  on 
the  absorption  of  a  second  beam  of  X-rays,  when  this  passes 
through  the  affected  aluminium  at  the  same  time  as  the  original 
beam,  has  been  studied.  No  effect  of  superposition  in  the  first 
series  of  experiments  was  observed,  but  the  results  are  not  con¬ 
clusive.  A  second  similar  series  of  investigations,  suggested  by 
Wilson’s  photographs  of  paired  [3-ray  tracks  obtained  by  the  passage 
of  X-rays  through  the  air  (Proc.  Roy.  Soc.,  1923,  A,  104,  1,  190), 
gave  effects  very  much  smaller  than  were  to  be  anticipated. 

M.  S.  B. 

Suitability  of  the  Seemann  ‘  ‘  Edge-method  ’  ’  for  Measure¬ 
ments  of  X-Ray  Standards.  A.  P.  Weber  ( Z .  wiss.  Phot.,  1925, 
23,  149 — 183). — The  Seemann  “edge-method”  is  quite  suitable 
for  precision  measurements,  and  with  other  methods,  is  suitable 
for  use  in  setting  up  the  planned  standard  system  of  X-ray  wave¬ 
lengths.  The  sources  of  error  in  the  “  edge- method  ”  were  fully 
examined  and  results  compared  with  results  obtained  by  other 
methods.  This  showed  that  Bragg’s  method  must  give  a  systematic 
error  due  to  the  penetration  of  the  rays  in  the  crystal.  The  appa¬ 
ratus  used  was  of  improved  design,  giving  greater  precision,  but 
not  suitable  for  absolute  measurements.  An  instrument  for  abso¬ 
lute  measurements  of  wave-length  has  been  designed,  combining 
the  author’s  principle  of  crystal  rotation  with  the  arrangement 
used  by  Vogel,  which  is  considered  to  be  particularly  suitable  for 
absolute  measurements.  W.  C. 

Rnergy  Levels  of  X-Ray  Spectra  of  Chemical  Elements. 

D.  Coster  (Z.  Physik,  1925,  31,  898 — 900). — Critical  of  the  con¬ 
clusions  of  Walter  (ibid.,  1924,  30,  357),  who  found  no  irregularities 
in  the  energy  levels  for  the  iron  and  palladium  groups  such  as  had 
been  suggested  as  probable  by  Bohr  and  Coster  (ibid.,  1923,  12, 
342).  E.  B.  L. 

Intensity  of  Multiplets  and  their  Zeeman  Components. 

R.  de  L.  Kronig  (Z.  Physik,  1925,  31,  885 — 897).- — The  conditions 
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arising  from  the  application  of  the  principle  of  correspondence  are 
studied  and  deductions  made  which  enable  the  intensities  to  be 
calculated  in  magnetic  fields  either  strong,  weak,  or  vanishingly 
small.  The  formula  obtained  is  in  agreement  with  experiment. 

E.  B.  L. 

Glow  Electronic  Emission  at  Transition  and  Melting 
Points.  A.  Goetz  ( PhysiTcal  Z.,  1925,  26,  206 — 207 ;  cf.  ibid., 
1923,  24,  377 ;  1924,  25,  570). — The  Richardson  emission  equation 
requires  a  linear  relationship  between  the  logarithms  of  the  intensity 
of  electronic  glow  and  of  the  reciprocal  of  temperature.  The  slope 
of  this  line  is  determined  by  the  work  of  emission,  and  its  position 
by  the  number  of  conducting  electrons.  A  change  in  the  former 
at  a  transition  or  melting  point  would  correspond  with  a  change  of 
direction,  and  of  the  latter  to  a  parallel  displacement  of  the 
intensity-temperature  curve.  Change  of  direction,  but  no  dis¬ 
placement,  is  found  at  these  points.  According  to  the  above 
equation,  a  displacement  is  to  be  expected  at  the  Ai  point  of  iron 
owing  to  the  increase  of  conducting  electrons  consequent  on  the 
change  from  a  face-centred  to  a  space-centred  lattice.  F.  G.  T. 

Absorption  of  Cathode  Rays  in  Aluminium.  B.  F.  J. 

Schonland  ( Nature ,  1925,  115,  497). — Polemical  (cf.  Proc.  Roy. 
Soc.,  1923,  A,  104,  235;  Terrill,  this  vol.,  ii,  79).  A.  A.  E. 

Primary  and  Secondary  Products  of  Ionisation  in  Hydrogen. 

H.  D.  Smyth  ( Physical  Rev.,  1925,  [ii],  25,  452 — 468). — A  discussion 
in  greater  detail  of  results  already  reported  (A.,  1923,  ii,  455). 
Atomic  hydrogen  ions  are  produced  by  secondary  dissociation  of 
diatomic  ions,  and  triatomic  ions  also  appear  when  the  voltage  is 
above  16.  The  probability  of  dissociation  is  considered  theoretic¬ 
ally.  A.  A.  E. 

Single  and  Double  Ionisation  of  Argon  by  Electron  Impacts. 

H.  A.  Barton  ( Physical  Rev.,  1925,  [ii],  25,  469 — 483). — Using 
Smyth's  magnetic  deflexion  method  (cf.  preceding  abstract),  the 
minimum  potentials  for  the  production  of  singly  and  doubly  charged 
argon  ions  are  15-2  volts  (assumed)  and  45'3±1  -5  volts,  respect¬ 
ively.  No  trebly  charged  argon  ions  or  singly  charged  argon 
molecules  were  observed.  Possible  ways  of  reconciling  the  results 
with  spectroscopic  evidence  for  the  production  of  doubly  charged 
ions  at  34  volts  are  discussed.  A.  A.  E. 

Total  Ionisation  Produced  in  Air  by  Electrons  of  Various 
Energies.  G.  A.  Anslow  ( Physical  Rev.,  1925,  [ii],  25,  484 — 
500). — An  account  of  the  experimental  and  theoretical  basis  of 
results  already  published  (this  vol.,  ii.  343).  The  voltages  at 
which  the  total  ionisation  shows  peaks  are  interpreted  as  the 
ionisation  potentials  of  the  i -electrons  of  argon  (250)  and  the 
A-electrons  of  nitrogen  (375)  and  oxygen  (494).  A.  A.  E. 

Ionisation  of  Potassium  Vapour  by  Light.  R.  Samuel 
(Z,  Physik,  1924,  29,  209—213). — A  reinvestigation  of  the  minimum 
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frequency  necessary  to  excite  ionisation,  using  an  apparatus  which 
eliminates  secondary  effects  under  the  conditions  prescribed  for  its 
operation.  The  light  source  is  the  arc  spectrum  of  magnesium 
which  contains  two  unusually  strong  lines  in  2852  and  2804  in  the 
range  of  the  convergence  frequency  of  potassium  2857  A.  By  the 
use  of  suitable  filters,  and  by  using  fields  too  small  to  produce 
ionisation  by  collision,  it  is  established  that  potassium  vapour  is 
ionised  by  radiation  in  the  range  2893 — 2804  A.  R.  W.  L. 

Ionisation  of  Potassium  Vapour  under  the  Influence  of 
Visible  Light.  A.  Arnulf  ( Compt .  rend.,  1925,  180,  1259 — 
1262).— A  discharge  tube  with  a  tungsten  filament  and  a  plane 
plate  is  kept  evacuated  by  a  mercury  pump,  and  a  little  potassium 
is  distilled  into  the  tube.  The  plate  is  given  a  positive  potential 
with  respect  to  the  filament.  When  the  filament  is  heated  to 
incandescence  the  ammeter  registers  4  milliamp.  If  now'  a  beam 
of  visible  light  is  allowed  to  fall  on  the  plate  or  anywhere  inside 
the  discharge  tube  a  higher  current  is  found.  With  a  varying 
voltage,  the  following  extreme  readings  are  obtained:  (a)  F=3, 
4=  13-2,  /2=15,  A1  //1=0-136 ;  ( b )  F=110,  4=650,  4=826, 
A  t  /I  x— 0-271.  If  now  the  potential  difference  between  plate  and 
filament  is  reversed,  the  beam  of  light  exerts  no  influence  on  the 
current.  When  the  plate  is  again  made  positive  and  the  beam 
falls  midway  between  plate  and  filament,  lateral  displacement  of 
the  pencil  of  light  causes  A /  to  diminish. 

The  work  indicates  that  potassium  vapour  is  ionised  by  visible 
light  and  a  small  number  of  electrons  and  positive  ions  are  liberated. 
The  considerable  increase  in  current  is  due  to  the  accumulation  of 
positive  ions  until  the  number  of  ions  recombining  every  second 
plus  the  number  per  second  reaching  the  filament  is  equal  to  the 
number  of  ions  formed  per  second  under  the  influence  of  visible 
light.  Possible  objections  to  this  explanation  are  discussed. 

R,  A.  M. 

(3-Rays  produced  in  Air  by  Short-wave  X-Rays.  H. 

Ikettti  {Corrupt,  rend.,  1925,  180,  1257 — 1259). — Monochromatic 
X-rays,  0-21  A.,  were  allowed  to  enter  a  Wilson  chamber  and 
stereoscopic  photographs  taken.  The  (3-rays  were  of  two  kinds, 
those  arising  from  high-speed  photo-electrons  and  the  fish  and 
sphere  tracks  from  low-velocity  electrons.  The  mean  length  of 
trajectory  of  the  first  kind  wras  76  mm.  (air  pressure  570  mm.) ; 
corrected  to  18°/760  mm.  the  value  is  between  57  and  65  mm. 
Wilson’s  data  extrapolated  according  to  Whiddington’s  law  lead 
to  a  higher  value,  namely,  67  mm.  The  maximum  trajectory  of 
the  (slow  electron)  fish  tracks  lay  between  3-3  and  3-7  mm.  The 
fish  tracks  are  not  due  to  J-electrons,  but  to  a  new  type  of  radiation. 
Compton’s  formula  for  calculating  the  energy  of  recoil  electrons 
arising  from  the  diffusion  of  X-rays  leads  to  a  value  2-9  mm., 
lower  than  that  found.  The  trajectory  (on  the  basis  of  recoil) 
corresponding  with  an  initial  angle  0  with  the  direction  of  exciting 
rays  can  be  calculated  from  Em=E{ l  +  l-Ol  tan20)  for  X=02  A., 
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where  Em  is  the  maximum  energy  and  E  the  energy  of  a  recoil 
electron  projected  at  an  angle  0.  This  expression  of  Compton  is 
approximately  verified,  but  there  are  a  few  completely  anomalous 
trajectories. 

If  the  small  trajectories  are  due  to  recoil  effects  the  ratio  of 
absorption  coefficients  by  diffusion  and  by  fluorescence  should 
correspond  with  the  ratio  of  the  number  of  short  with  long 
trajectories.  This  is  11-0  in  both  cases.  Wilson’s  work  leads  to 
equally  good  agreement,  so  that  the  view  that  the  small  trajectories 
are  due  to  the  recoil  of  diffusing  electrons  is  completely  justified. 
Compton’s  theory  gives  1*3  for  the  ratio  of  the  number  of  sphere 
tracks  to  fish  tracks.  Regarding  as  sphere  tracks  all  below  0-2  mm., 
experiment  leads  to  a  value  of  1-1  for  this  ratio.  R.  A.  M. 

Radiation  given  out  by  Gases  through  which  Electric 
Discharges  are  passing.  (Sir)  J.  J.  Thomson  (Phil.  Mag.,  1925, 
[vi],  49,  761 — 786). — The  suggestion  (A.,  1924,  ii,  646)  that  ionisation 
in  the  negative  glow  of  a  discharge  tube  is  due  to  radiation  excited 
by  the  cathode  rays  in  the  gas  through  which  they  pass  is  confirmed 
by  experiments  of  several  types.  The  rays  so  generated  have  low 
penetrative  powers,  less  than  1%  from  the  negative  glow  produced 
by  3000  volts  passing  through  a  celluloid  film  3  X  10  5  cm.  thick. 
From  measurements  of  the  absorption  of  these  rays  by  different 
materials,  it  is  shown  that  they  may  have  far  higher  frequencies 
than  any  characteristic  of  the  gas  from  which  they  are  derived. 
Thus  the  most  penetrative  rays  generated  in  hydrogen  by  the 
electrons  produced  by  a  potential  of  1500  volts  were  of  wave¬ 
length  8*1  x  10~8  cm.  The  frequency  of  these  rays  thus  corresponds 
with  an  ionising  potential  of  1500  volts.  These  results  and  the 
variations  of  the  radiations  in  their  path  through  the  discharge 
tube  indicate  that  they  constitute  a  continuous  spectrum  with  a 
maximum  frequency  proportional  to  the  energy  of  the  exciting 
electrons.  It  is  concluded  from  the  fact  that  some  of  this  radiation 
is  absorbable  by  two  or  three  centimetres  of  air  at  0-01  mm.  pressure 
that  the  volume  in  which  the  energy  of  this  type  of  radiation  is 
concentrated  must  be  considerably  larger  than  the  volume  of  a 
molecule  of  the  gas  (cf.  ibid.,  1924,  [vi],  48,  737).  At  a  polished  zinc 
surface,  up  to  about  5%  of  the  rays  suffer  reflexion.  An  expression 
is  derived  for  the  distribution  of  energy  in  a  continuous  spectrum  pro¬ 
duced  by  the  passage  of  electrons  through  a  gas,  and  it  is  shown  how 
this  continuous  spectrum,  with  a  concentration  of  energy  in  the  longer 
wave-lengths,  may  be  brought  about  by  the  degradation  of  a 
homogeneous  radiation,  the  frequency  of  which  fixes  the  upper  limit 
of  the  continuous  spectrum.  F.  G.  T. 

Electrical  Conductivity  of  Heated  Gas.  R.  N.  Ghosh  ( Z . 
Physik,  1925,  32,  113 — 118). — The  conductivity  is  calculated  from 
estimates  of  the  life-period  of  electrons  in  heated  gases ;  in  the  case 
of  stellar  material,  the  value  is  about  100  times  that  of  copper. 

E.  B.  L. 

Gas  Ion  Mobilities.  L.  B.  Loeb  (Phil.  Mag.,  1925,  [vi],  49, 
517 — 519). — The  ionic  mobility  equation  originally  published 
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(ibid.,  1924,  [vi],  48,  446)  should  be  multiplied  by  V  2.  The  corrected 
equation  is  :  K—( 0T04\/ (l+6)/6)/(p/760V (D—1)M0)  cm. /sec. /volt; 
cm.  C.  W.  B. 

The  Permanent  Electret.  M.  Eguchi  (Phil.  Mag.,  1925,  [vi], 
49,  178 — 192). — Disc  electrets  are  prepared  by  solidifying  molten 
mixtures  of  equal  parts  of  carnauba  wax  and  resin  in  a  strong  electric 
field.  The  nature  of  the  free  charge  is  shown  to  be  a  permanent 
internal  electrisation,  the  surf  ace  density  of  which  is  calculated  by  <x= 
(7F/irr2,  where  C  is  the  capacity  of  condenser  system,  V  the  potential 
recorded  by  electrometer,  and  r  the  effective  radius  of  the  induction 
plate.  The  free  charge  remains  the  same  over  a  period  of  some 
years,  and  is  only  temporarily  affected  by  exposure  to  X-rays, 
solvents,  planing  with  a  knife,  application  of  electric  forces,  etc. 
Under  such  treatment,  the  free  charge  temporarily  disappears  and 
then  recovers  exponentially  according  to  the  law  V'—V— 
(V' — V0)e~Kt,  where  V  is  the  potential  at  time  t,  and  V  the  final 
potential.  The  intensity  of  electrisation  E= 4tto-  is  such  that  the 
electric  intensity  in  air  in  front  of  the  electret  takes  almost  the 
greatest  sustainable  value.  C.  W.  B. 

Periodic  Classification  of  the  Elements  from  the  Point  of 
View  of  the  Study  of  Isotopes.  S.  Schtschtjkarev  (Neue 
Anschaungen  in  der  Chemie,  1924,  9,  61 — 120;  from  Ghent.  Zentr., 
1924,  ii,  1877 — 1878). — All  elements  are  derived  from  the  disin¬ 
tegration  of  four  parent  elements,  of  which  two,  namely,  thorium 
and  uranium,  are  known.  The  nuclei  of  elements  consist  of  protons, 
electrons,  a-particles,  and  helium  atoms.  The  a-particle  is  given 
off  as  such  :  the  helium  atom  is  given  off  in  three  stages,  namely,  an 
a-radiation  and  two  successive  [3-radiations  (the  a, [3,  ^-transformation 
which  thus  results  in  the  formation  of  isotopes).  The  a-  and  a, (3, 13- 
transformations  can  be  so  arranged  as  to  give  all  known  and  some 
unknown  isotopes.  There  are,  for  example,  between  niton  and 
xenon  16  a-  and  6  a, [3, [3- transformations,  between  xenon  and  krypton 
9  a-  and  3  a ,  [3 ,  [3 -transformations ,  between  krypton  and  argon  9  a- 
and  3  a,  [3, (3- transformations,  between  argon  and  neon  4  a-trans- 
formations,  and  between  neon  and  lithium  3  a-  and  1  [3-transform¬ 
ations. 

The  existence  of  isobares  is  explained  on  the  theory  expressed. 
It  is  shown  that  the  outer  periodicity  of  the  electron  structure 
appears  to  be  superimposed  on  the  inner  periodicity  of  the  nuclear 
structure.  The  different  changes  are  represented  in  tabular  form. 

G.  W.  R. 

Attempted  Electrolytic  Separation  of  the  Isotopes  of 
Chlorine  and  Magnesium.  J.  E.  G.  Pilley  (Phil.  Mag.,  1925, 
[vi],  49,  889 — 899). — By  considering  the  migration  velocity  of  an 
ion  as  made  up  of  a  large  number  of  free  paths  over  which  there  is 
a  component  of  acceleration  due  to  an  electrical  force,  an  expression 
is  deduced  for  the  variation  of  mobility  with  the  mass  of  ions  other¬ 
wise  identical.  For  the  isotopic  chlorine  ions,  provided  neither 
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hydration  nor  association  of  water  molecules  occurs,  a  difference  of 
mobility  of  between  0-3  and  0-7%  is  to  be  expected,  according  to  the 
value  of  the  coefficient  of  restitution  in  the  ionic  collisions.  If  the 
ions  are  hydrated,  and  the  water  molecules  polymerised,  these 
limiting  differences  become  0-2  and  0-4%.  The  differences  for  the 
magnesium  ions  should  be  of  the  same  order.  Unsuccessful  attempts 
were  made  to  detect  such  differences  in  the  diffusion  of  these  ions 
through  long  tubes  filled  with  agar  gel  under  a  potential  difference 
of  300  volts.  Careful  atomic  weight  determinations  on  different 
layers  of  the  gel  after  the  experiments  showed  no  indication  of  a 
separation  of  the  isotopes.  Probable  causes  of  the  failure  of  this 
method  are  discussed.  F.  G.  T. 

Rare  Earths.  XVI.  Purification  and  Atomic  Weight  of 
Holmium.  F.  H.  Driggs  and  B.  S.  Hopkins  (J.  Amer.  Chem. 
Soc.,  1925,  47,  363 — 369). — Purification  was  effected  by  fraction¬ 
ation  of  the  bromates,  dividing  the  series  into  fractions  containing 
neodymium  but  no  erbium  and  those  containing  erbium  but  no 
neodymium,  followed  by  partial  decomposition  of  the  nitrates. 
Freedom  from  yttrium  and  dysprosium  was  established  by  com¬ 
parison  of  the  observed  magnetic  susceptibility  with  that  calculated 
from  the  equivalent  weight.  From  the  ratio  chloride  :  silver  the 
atomic  weight  of  holmium  is  163-47.  L.  J.  H. 

Period  of  Mesothorium-2.  W.  P.  Widdowson  and  A.  S. 
Russell  (Phil.  Mag.,  1925,  [vi],  49,  137 — 140). — The  separation  of 
mesothorium-2  from  its  parent  substance  by  addition  of  thorium 
and  precipitation  with  ammonia  is  described.  From  a  preparation 
with  y-ray  activity  equal  to  that  of  6  mg.  of  radium  bromide, 
mesothorium-2  is  obtained  and  its  half-period  determined.  Expo¬ 
nential  decay  to  zero  is  observed  and  the  half-period  values  are 
360,  352,  359,  361,  356,  354,  and  356,  giving  a  mean  of  357  mins. 
The  period  of  average  life  is  consequently  8-58  hrs.  and  the  dis¬ 
integration  constant  A=0-116  per  hr.  The  half-value  period, 
having  a  probable  error  of  1%,  is  4%  lower  than  that  obtained 
by  Hahn  (A.,  1908,  ii,  454).  No  product  with  a  less  period  is 
detectable,  and  the  experiments  point  to  the  unlikelihood  of  a 
product  with  greater  period.  C.  W.  B. 

Constancy  of  the  Rate  of  Transformation  of  Radium 
Emanation  at  Different  Concentrations.  (Mme.)  P.  Curie 
(Ann.  Physique,  1924,  11,  405). — The  rates  of  decay  of  the  y -radi¬ 
ation  from  similar  samples  of  radium  emanation  enclosed  in  small 
spherical  vessels  are  found  to  be  constant  to  within  1  part  in  10,000 
parts.  At  pressures  of  about  0-5  atm.  the  emanation  gives  y-rays 
the  rate  of  decay  of  which  differs  by  less  than  1  part  in  2000  parts 
from  that  of  samples  at  lower  concentrations.  R.  W.  L. 

Determination  of  the  Ratio  of  the  Velocities  of  the  Two 
Groups  of  a-Particles  Emitted  from  the  Active  Deposit  of 
Thorium.  S.  Rosenblum  (Compt.  rend.,  1925,  180,  1332 — 
1334). — A  new  experimental  arrangement  of  the  photographic 
method  of  measuring  deflexion  in  a  magnetic  field  of  varying  in- 
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tensity  (15,000 — 18,000  gauss)  is  described.  The  distance  from 
radioactive  source  to  photographic  plate  was  also  varied.  The 
ratio  of  the  velocities  of  a-particles  from  thorium-C  and  thorium-C" 
is  1*209±0*001.  The  value  obtained  after  correction  for  the 
increase  in  mass  of  high-velocity  a-particles  is  1*210,  so  that  the 
experimental  error  and  the  correction  are  of  the  same  order.  The 
most  recent  values  for  the  ranges  of  a-particles  from  thorium-C 
and  -C'  are  8*62  cm.  and  4*72  cm.,  respectively,  at  15°  and  760  mm. 
(Henderson,  A.,  1921,  ii,  617  ;  Geiger,  Z.  Pkysik,  1922,  8,  45).  The 
cube  root  of  the  ratio  of  these  numbers  is  1*217,  agreeing  with  the 
ratio  of  velocities  to  within  0*6%.  R.  A.  M. 

Increase  of  the  Heating  Effect  of  Radium  Preparations 
Due  to  Growth  of  Polonium.  (Mme.)  M.  Curie  and  D.  K. 
Yovanovitch  (J.  Phys.  Radium ,  1925,  [vi],  6, 33 — 35). — The  heating 
effect  of  a  preparation  of  radium  chloride,  purified  16f  years  ago, 
has  been  compared  with  that  of  a  preparation  recently  prepared, 
the  actual  masses  of  radium  in  each  preparation  being  compared  by 
their  y-radiations.  The  results  show  that  the  heating  effect  has 
increased  by  11%  in  this  period.  This  is  due  to  the  formation  of 
polonium  and  is  very  approximately  the  amount  to  be  expected  on 
present  knowledge  of  the  heating  effects  of  radium  with  its  short¬ 
lived  products,  and  of  polonium,  and  of  the  periods  of  radium, 
radium-2),  and  polonium.  The  growth  of  polonium  in  preparations 
of  radium  is  consequently  at  the  rate  to  be  expected  on  present 
theory.  The  calorimetric  measurements  are  not  sufficiently  accurate 
to  give  at  this  stage  a  more  exact  value  of  the  period  of  radium-2) 
than  that  accepted  at  present.  A.  S.  R. 

Quantity  of  Heat  Set  Free  as  y-Radiation  in  Radioactive 
Disintegration.  J.  Thibaud  ( Compt .  rend.,  1925, 180, 1166-1169). 
— The  total  heat  set  free  per  hr.  by  1  g.  of  radium  in  radioactive 
equilibrium  is  135 — 137  cal.  (Rutherford  and  Robinson,  A.,  1913, 
ii,  269).  The  kinetic  energy  of  a-particles  and  the  recoil  effects 
are  calculated  to  be  117*7  cal.,  or,  including  the  energy  of  (3-radiation, 
129*8.  The  discrepancy  is  due  to  the  effect  of  penetrating  y-rays. 
Ko varik  (A.,  1924,  ii,  447)  suggests  that  each  a-particle  emission  is 
accompanied  by  a  single  y -quantum.  The  complexity  of  y-spectra 
implies  that  nuclear  emission  need  not  be  followed  by  emission  of  a 
y-quantum  of  constant  energy.  Radium-1?  would  emit  several 
frequencies,  some  of  which  would  be  more  likely  to  occur  than  others. 
Their  intensities  supply  a  measure  of  the  probability  of  occurrence. 
Summation  of  energy  and  intensities  indicates  values  for  the 
mean  quanta  of  the  y-radiations  of  radium-1?  (302,000  volts), 
radium- (7  (1,010,000  volts)  and  radium  (187,000  volts).  Thus, 
2^ =1*49  X  106voltsand22y=Z.2iW=0*841  x  105ergs  (Zis3*57  X  1010, 
the  number  of  atoms  disintegrating  per  second).  This  corresponds 
with  7*25  g.-cal.  per  hr.,  accounting  quantitatively  for  the  low 
calculated  heat  evolution  given  above. 

The  heat  in  cal. /hr.  is  distributed  as  follows  :  a-particle  emission 
and  recoil  effect  117*7,  primary  (3-emission  12*1,  y-emission  7*2, 
total,  136*9.  The  energy  due  to  y-rays  is  by  no  means  negligible ; 
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for  radium -5 +-C,  it  attains  16%  of  the  total  heat.  The  success 
of  these  calculations  supports  the  hypothesis  that  each  a-particle 
emission  from  the  nucleus  is  followed  by  emission  of  a  single  y-entity 
the  quantum  of  which  may  be  variable.  R.  A.  M. 

Separation  of  the  Total  Radiation  of  Radium  into  Groups 
by  Absorption  in  Platinum.  J.  S.  Lattes  (Compt.  rend.,  1925, 
180,  1023 — 1026). — The  radiation  from  radium  and  its  disintegration 
products,  which  is  of  four  main  types,  namely,  primary  [3-  and  y- 
radiations  and  the  secondary  y-  and  (3-radiations  derived  from  them, 
is  further  divided  into  ten  groups,  according  to  their  various  coeffi¬ 
cients  of  absorption  by  platinum.  The  distributions  of  the  radiation 
in  the  various  groups  are  tabulated  for  thicknesses  of  platinum  up 
to  1*5  mm.  The  bearing  of  the  results  on  medical  applications  is 
discussed.  G.  M.  B. 

Gold  in  the  Mercury  Lamp.  T.  Retschinsky  ( Physikal .  Z., 
1925,  26,  280 — 281). — Since  the  potential  gradient  in  the  Heraeus 
high-pressure  lamp  is  slightly  greater  than  in  the  Jaenicke  lamp, 
conditions  in  the  former  are  more  favourable  for  the  penetration  of 
the  atomic  nuclei  by  electrons.  Slightly  modified  Heraeus  lamps 
have  been  constructed  to  work  at  a  potential  gradient  of  21  volts /cm. 
and  150  cm.  mercury  pressure.  F.  G.  T. 

Quantum  Radiation.  (Sir)  0.  Lodge  ( Nature ,  1925,  115, 
798). 

Electrical  Behaviour  of  Radioactive  Colloidal  Particles  of 
the  Order  of  10  5  cm.  as  Observed  Separately  in  a  Gas.  F. 

Ehrenhaft  {Phil.  Mag.,  1925,  [vi],  49,  633 — 648). — Largely  polemi¬ 
cal  against  Millikan,  with  a  claim  for  priority  in  the  method  of 
determining  the  electric  charge  on  individual  particles.  The  author 
contends  that  he  has  proved  the  existence  of  fractions  of  an  electronic 
charge.  Microscopic  spherical  particles  of  silver  of  the  order  of 
10'5  cm.  were  examined  under  a  variable  electric  field  E  between 
two  horizontal  metal  plates.  A  test- body  of  constant  charge  e 
would  move  with  a  velocity  ( Ee — mg)B,  where  B  is  the  mobility. 
Since  the  observed  speed  varies  linearly  with  field  strength,  the 
mobility  is  constant  and  concordant  values  are  given  on  the  basis 
of  Stokes’  law,  the  colour  of  the  light  scattered,  and  the  photo- 
phoretic  maximum.  The  Einstein  theory  of  Brownian  movement 
in  gases  leads  to  an  anomalous  and  untrustworthy  value.  It  was 
found  that  for  particles  of  radius  less  than  3xl0"5  cm.  charges 
smaller  than  that  on  an  electron  were  often  carried,  the  fraction 
falling  below  1  /10  and  1  /2 0  of  the  elementary  quantum. 

The  subdivision  of  the  electron  charge  has  been  criticised  on  the 
grounds  (a)  that  the  test-bodies  are  not  spheres,  ( h )  that  the  density 
of  the  particle  is  not  the  same  as  that  of  the  substance  in  bulk,  (c) 
that  the  test-body  is  surrounded  by  a  gas  layer,  ( d )  that  the  exact 
form  of  the  law  of  resistance  for  small  spheres  in  a  gas  is  not  known. 
The  author  claims  that  these  objections  are  all  either  untenable  or 
irrelevant.  If  (6)  is  valid,  the  density  of  platinum  must  fall  from 
21-4  to  0*2. 
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Small,  spherical,  colloidal  test-particles  of  selenium  and  mercury 
can  be  made  radioactive  by  contact  with  niton  or  polonium.  In 
a  constant  electric  field  they  move  so  as  to  give  the  impression  of  a 
continuous  change  of  electric  charge,  whilst  the  movement  of  non¬ 
radioactive  particles  is  uniform.  The  radioactive  test-bodies  must 
therefore  gain  or  lose  charges  which  are  only  small  fractions  of  the 
supposed  indivisible  electronic  charge.  These  results  have  an 
important  bearing  on  the  fact  that  there  is  no  theory  to  account  for 
the  cohesion  and  stability  of  the  electron. 

Observations  consistent  with  subdivision  of  the  electronic  charge 
have  been  made  by  other  workers  and  discrepancies  are  due  to 
interpretation  rather  than  experiment.  Lodge  adds  a  note  to  the 
effect  that  Millikan  (“  The  Electron,”  1917)  has  discussed  carefully 
and  rejected  Ehrenhaft’s  views,  but  that,  nevertheless,  a  serious 
attack  on  so  fundamental  a  question  cannot  be  ignored. 

R.  A.  M. 

Law  of  Force  within  the  Atom.  G.  Green  (Phil.  Mag.,  1925, 
[vi],  49,  1020 — 1028). — A  law  of  force  is  suggested  which  gives 
rise  to  an  atomic  system  essentially  in  conformity  with  the  Bohr 
theory  of  the  atom  and  with  quantum  theory.  The  proposed  law 
of  force  between  a  positive  charge  e  and  an  electron  e  is  of  the  form 
f—(e2jr2) .  cos(p/r),  where  p  represents  a  radius  drawn  from  the  centre 
of  an  atom,  such  that  for  all  distances  exceeding  a  small  multiple 
of  p  the  inverse  square  law  of  attraction  holds.  According  to  this 
law,  an  electron  within  an  atom  could  remain  at  rest  in  stable 
equilibrium  at  values  of  r  given  by  p/r=(2nJri:)ir,  where  n  is  an 
integer.  Consideration  of  the  amount  of  energy  radiated  in  the 
movement  of  an  electron  from  one  stable  position  to  another  shows 
that  this  law  provides  a  system  in  which  energy  would  be  radiated 
in  a  manner  conforming  closely  to  that  obtaining  for  change  of  orbit 
in  the  Bohr  atom.  By  choosing  a  system  of  stable  states  such  that 
n— 25,  16,  9,  4,  1,  the  Rydberg  constant  may  be  derived.  It  is 
further  shown  that,  in  agreement  with  the  Bohr  theory,  an  orbital 
motion  established  by  an  electron  in  any  one  of  the  stable  positions 
would  be  nearly  permanent,  provided  the  natural  radiation  loss 
was  small.  F.  G.  T. 

Problem  of  the  Quantitative  Formulation  of  Bohr’s 
Correspondence  Principle.  R.  C.  Tolman  (Phil.  Mag.,  1925, 
[vi],  49,  130 — 136). — Six  methods  of  averaging  the  light  intensities 
emitted  by  states  intermediate  between  the  initial  and  final  quantum 
states  used  by  Hoyt  (A.,  1924,  ii,  433)  are  employed  to  calculate  the 
probability  of  transitions  in  three  simple  quantum  systems  :  the 
harmonic  oscillation,  the  rotating  dipole,  and  the  simplified  hydrogen 
atom.  The  only  method  giving  zero  probability  for  an  electron 
falling  into  the  hydrogen  nucleus  from  the  innermost  orbit,  is  that 
expressed  by  log(Cv2)=$Jlog(CTT2w2)dA..  This  treatment  assumes 
the  validity  of  the  inverse  square  law  down  to  zero  distance  between 
nucleus  and  electron,  contrary  to  the  finite  mass  and  energy  of  the 
hydrogen  atom.  C.  W.  B. 
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Possible  Reconciliation  oi  Bohr’s  Interpenetration  Ideas 
with  Sommerfeld's  Relativistic  Treatment  of  Electron  Orbits. 

R.  A.  Millikan  and  I.  S.  Bowen  {Phil.  Mag.,  1925,  [vi],  49,  923 — 
935;  cf.  A.,  1924,  ii,  710). — A  third  possibility  is  suggested  as  a 
solution  of  the  dilemma  previously  discussed.  An  examination 
of  the  data  of  doublet  separation  shows  that  whilst  the  Sommerfeld 
relativity  equation  predicts  the  fine  structure  of  hydrogen  and 
ionised  helium  as  accurately  as  is  attainable  in  experimental  work, 
for  lithium  to  nitrogen,  and  sodium  to  chlorine  series,  even  for  remote 
orbits  which  ought  to  obey  the  laws  of  a  simple  nucleus-electron 
system,  greater  discrepancies  are  obtained  by  the  use  of  the  equation 
than  can  be  accounted  for  by  experimental  error.  It  is  suggested 
that  ’whilst  the  fine  structure  in  the  cases  of  hydrogen  and  ionised 
helium  is  due  entirely  to  the  relativity  effect,  in  the  heavier  atoms 
there  is  some  cause  acting  by  virtue  of  the  difference  of  the  orient¬ 
ation  of  the  two  circular  orbits  La  and  Lm,  which  increases  the 
energy  of  the  circular  orbit  Lu  to  about  the  amount  which  it  would 
have  had  by  virtue  of  relativity,  had  it  been  a  2X  orbit.  To  account 
for  the  approximate  validity  of  the  relativity  equation  for  these 
atoms,  this  postulated  force,  which  may  be  magnetic  or  electro¬ 
static  or  a  combination  of  the  two,  must  demand  the  same  variation 
with  nuclear  charge,  and  with  total  and  azimuthal  quantum  number, 
as  is  required  by  the  relativity  principle.  The  difference  of  behaviour 
in  weak  magnetic  fields  of  hydrogen  and  helium  as  compared  with 
lithium  and  other  atoms  is  adduced  in  support  of  this  suggestion. 
The  appearance  of  the  Paschen-Back  effect  in  hydrogen  is,  however, 
contrary  to  expectation.  F.  G.  T. 

Quantum  Defect  and  Atomic  Number.  D.  R.  Hartree 
{Phil.  Mag.,  1925,  [vi],  49,  390 — 396;  cf.  Turner,  ibid.,  1924,  48, 
384). — The  proposal  to  alter  the  assignment  of  the  principal  quantum 
numbers  to  certain  terms  of  atomic  number  greater  than  28  is 
discussed.  It  is  maintained  that  the  reasons  for  the  change  are 
scarcely  adequate.  An  objection  to  the  newly-proposed  scheme  of 
quantum  numbers  is  pointed  out.  Fresh  evidence,  afforded  by 
X-ray  spectra,  which  seems  to  be  definitely  in  favour  of  Bohr’s 
assignment,  is  put  forward.  C.  W.  B. 

Quantum  Numbers  of  the  Bohr  Orbits  in  the  Alkali  Atoms. 

R.  B.  Lindsay  {Science,  1924,  60,  475 — 476). — Polemical  against 
Turner  (A.,  1924,  ii,  797),  whose  assignment  of  quantum  numbers 
6  and  8  to  the  outermost  orbits  of  rubidium  and  caesium,  respectively, 
is  held  to  be  unjustified.  A.  A.  E. 

Quantum  Theory  of  Red  Displacement  of  Spectral  Lines. 

J.  Kttdar  {Physikal  Z.,  1925,  26,  207 — 211). — Mathematical.  The 
Einstein  red  displacement  of  the  hydrogen  series  and  the  Deslandres- 
Schwartzchild  band  spectra  are  deduced  on  the  basis  of  the  equations 
of  electron  movement  of  the  general  relativity  theory,  the  Sommer¬ 
feld  quantum  condition  for  hypothetical  periodic  systems,  and  the 
Bohr  frequency  relation.  F.  G.  T. 
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Balmer  Law  as  an  Equation  of  Motion.  L.  Page  (Physical 
Rev.,  1925,  [ii],  25,  429 — 443). — An  attempt  to  develop  a  form  of 
dynamics  in  which  the  intra-atomic  motions  are  unifrequentic,  the 
dynamical  frequency  coinciding  with  the  optical  frequency  as 
calculated  on  Bohr's  theory.  A.  A.  E. 

Intensity  of  Multiplei  Lines.  A.  Sommerfeld  and  H.  Honl 
( Sitzungsber .  Preuss.  Akad.  TFiss.  Berlin,  1925,  141 — 161). — A 
formula  is  suggested  by  which  the  intensity  of  multiplet  lines  arising 
from  a  given  electron  transition  may  be  calculated.  Where  data 
are  available  for  comparison  the  agreement  is  good.  The  expression 
embodies  the  correspondence  principle  and  the  summation  rule  of 
Burger  and  Dorgelo  (Z.  Physik,  1924,  23,  258).  F.  G.  T. 

Rectilinear  Diameter  of  Helium.  E.  Mathias,  C.  A.  Crom- 
melin,  H.  K.  Onnes,  and  J.  C.  Swallow  ( Com.pt .  rend.,  1925,  180, 
1005 — 1007  ;  cf.  A.,  1922,  ii,  440). — The  density  of  liquid  and  gaseous 
helium  has  been  determined  at  temperatures  between  — 268-38°  and 
—270-79°.  Helium  obeys  the  law  of  rectilinear  diameters,  the  data 
agreeing  well  with  those  calculated  from  the  equation  for  the 
diameter  :  y= — 0-40263 — 0-0017616i.  The  following  constants 
are  recorded :  tc  — 267-90°,  dc  0-06930,  and  the  critical  coefficient 
RTcdc/pc  3-270  as  compared  with  the  value  3-276  for  hydrogen. 

G.  M.  B. 

Secondary  Spectrum  of  Hydrogen.  J.  W.  Nicholson 
(Month.  Not.  Roy.  Astr.  Soc.,  1925,  85,  449 — 464). — The  Fulcher 
hydrogen  bands  are  to  be  regarded  as  two  parts  of  a  single  band 
system,  of  great  complexity,  which  is  probably  due  to  un-ionised 
hydrogen  molecules.  The  lines  of  these  bands  do  not  show  the 
Zeeman  effect.  The  most  characteristic  components  in  the  first 
Fulcher  band  are  in  each  case  arranged  in  triplets  about  100  A. 
apart.  In  addition  to  the  strong  lines  noted  by  Fulcher,  it  is  shown 
that  practically  all  the  weak  lines  in  the  region  6000 — 6400,  not 
showing  the  Zeeman  effect,  are  to  be  regarded  as  components  of  a 
single  scattered  band.  Similarly,  groups  of  lines  in  the  region 
5300 — 5700  are  related  to  the  second  Fulcher  band,  the  chief  com¬ 
ponents  of  which  are  triplets  of  mutual  separation  120  A.  The 
wave-numbers  of  the  strongest  components  in  these  two  bands  may 
be  expressed  by  formulae  of  the  type  n— a-f-^(w+M)2,  in  which  the 
values  of  a  for  the  two  series  are  approximately  equal.  The  two 
bands  thus  possess  a  common  limit.  Examination  of  the  lines  in 
the  blue  region  which  do  not  show  the  Zeeman  effect  indicates  the 
existence  of  other  widely  separated  bands  analogous  to  those  of 
Fulcher,  and  the  probability  that  the  number  of  distinct  bands  in 
the  secondary  spectrum  of  hydrogen  is  small.  F.  G.  T. 

Secondary  Spectrum  of  Hydrogen  at  Very  Low  Tem¬ 
peratures.  J.  C.  McLennan  and  G.  M.  Shrum  (Trans.  Roy.  Soc. 
Canada,  1924,  [iii],  18,  III,  177 — 182). — The  secondary  spectrum  of 
hydrogen  was  photographed  with  the  discharge  tube  at  (a)  the 
ordinary  temperature,  ( b )  — 180°,  and  (c)  — 252°.  The  lines  of 
Fulcher’s  S3  group  (Physical  Rev.,  1923,  [ii],  21,  375)  were  greatly 
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enhanced  at  the  low  temperatures,  those  of  the  S2  unchanged  and 
those  of  the  Sv  S0,  and  X  groups  all  weakened.  Tables  are  given 
for  a  large  number  of  lines  which  are  enhanced,  weakened,  or 
entirely  suppressed  at  — 252°.  J.  S.  C. 

Regularities  in  the  Secondary  Spectrum  of  Hydrogen. 

O.  W.  Richardson  and  T.  Tanaka  ( Proc .  Roy.  Soc.,  1925,  A,  107, 
602—623 ;  cf.  ibid.,  1924,  A,  106,  640,  663).— It  has  been  found  pos¬ 
sible  to  arrange  123  additional  lines  provisionally  in  22  series. 
Three  of  these  form  a  P,  Q,  R  combination.  The  present  indications 
are  that  the  moments  of  inertia  of  the  emitters  are  spread  fairly 
well  over  a  range  extending  from  the  high  value  deduced  from  the 

P,  Q,  R  combination  found  provisionally  to  a  value  somewhat  below 

the  lowest  value  which  has  been  deduced  from  Fulcher’s  second  band. 
This  involves  an  extreme  variation  by  a  factor  of  almost  6  in 
the  moment  of  inertia.  L.  L.  B. 

Third  Negative  Group  of  Carbon.  Spectrum  of  the  Tails 
of  Comets.  Extension  on  the  Red  Side  and  Structure  of  the 
Bands.  F.  Baldet  ( Compt .  rend.,  1925,  180,  820 — 822). — 
Previous  work  (this  vol.,  ii,  180)  has  been  extended  by  making  use 
of  panchromatic  plates  and  a  high-dispersion  spectroheliograph,  and 
seven  new  bands  are  now  recorded  in  addition  to  the  three  measured 
previously.  The  fine  structure  can  be  interpreted  in  terms  of 
rotational  quantum  numbers  and  the  combination  rules  of  Heurlinger. 
Alternative  combination  rules  are  given  which  show  better  agree¬ 
ment.  A  more  detailed  treatment  of  structure  will  appear  elsewhere. 

The  measurements  of  Baldet  and  Baume-Pluvinel  on  the  More¬ 
house  comet  (1908)  have  now  been  reproduced  in  every  detail  with 
pure  carbon  monoxide.  Helium  need  not  be  present  for  the  pro¬ 
duction  of  the  first  or  third  negative  groups  of  carbon.  R.  A.  M. 

Influence  of  Pressure  on  Carbon  Band  Spectra  in  Discharge 
Tubes.  Consequences  for  the  Theory  of  Comets.  F.  Baldet 
(Compt.  rend.,  1925,  180,  1201 — 1203 ;  cf.  preceding  abstract). — 
Pressure  plays  an  essential  part  in  the  appearance  of  the  different 
groups  in  the  carbon  monoxide  spectrum.  The  light  arises  either 
from  impacts  of  electrons  (the  speed  of  which  exceeds  that  corre¬ 
sponding  with  the  ionisation  potential)  on  neutral  or  ionised  mole¬ 
cules,  or  from  collisions  of  neutral  and  ionised  molecules.  Thus, 
different  groups  appear.  At  low  pressures,  when  electron  impacts 
predominate,  only  the  first  and  third  groups  occur.  At  higher 
pressures,  the  molecular  collisions  influence  the  spectra  by  exciting 
new  groups.  The  effect  of  pressure  is  also  seen  on  the  structure  of 
the  bands  of  the  third  negative  group.  At  very  low  pressures, 
the  heads  are  intense  as  in  the  cometary  spectra.  It  is  concluded 
that  the  carbon  monoxide  in  the  tails  of  comets  must  be  bombarded 
by  electrons  from  the  sun.  R.  A.  M. 

Band  of  Unusual  Structure  probably  due  to  a  Highly 
Unstable  Calcium  Hydride  Molecule.  R.  S.  Mulliken 
(Physical  Rev.,  1925,  [ii],  25,  509 — 522). — An  isolated  band  with  head 
at  3533-6  A.  observed  in  the  spectrum  of  the  calcium  arc  in  hydrogen 
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at  3 — 20  mm.  has  been  measured  and  analysed.  The  emitting 
molecule  is  probably  a  compound  of  a  hydrogen  atom  with  an 
excited,  but  not  ionised,  calcium  atom.  A.  A.  E. 

The  CuH  Molecule  and  its  Band  Spectrum.  H.  Bell  (Phil., 
Mag.,  1925,  [vi],  49,  23 — 32). — The  figures  of  Frerichs  and  Bengtsson 
(Z.  Physik,  1923,  20,  170,  229)  for  the  bands  shown  by  copper  in 
the  region  4700  to  4000  are  used  in  the  application  of  a  formula 
for  band  spectra  in  the  visible  region,  developed  by  the  author. 
The  presence  of  the  CuH  molecule  is  verified,  and  the  half  quantum 
for  its  rotation  established.  The  distances  between  the  hydrogen 
and  copper  nuclei  for  the  initial  and  final  configurations  are  calcu¬ 
lated,  and  a  diagram  is  given  showing  variation  of  radial  force 
function  with  distance.  C.  W.  B. 

Budde  Effect  in  Bromine.  E.  B.  Ltjdlam  ( Proc .  Roy.  Soc. 
Edin.,  1924,  44,  197 — 201). — Ordinary  pure  bromine  vapour  when 
illuminated  showed  an  immediate  rise  in  temperature  with  corre¬ 
sponding  volume  change.  Purified  bromine  containing  no  water 
vapour  showed  no  Budde  effect  under  various  conditions  of 
illumination.  It  is  suggested  that,  as  proposed  by  Perrin  (A., 
1919,  ii,  177),  pure  bromine  radiates  in  all  directions  the  energy 
which  it  absorbs,  but  that  traces  of  water  vapour  have  a  catalytic 
effect  on  the  dissociation  into  atoms,  which  on  re-combining  effect 
an  increase  in  temperature  with  an  appropriate  volume  change. 

A.  E.  M. 

Electrical  Excitation  of  the  Band  and  Line  Spectra  of 
Iodine.  G.  Cario  and  O.  Oldenberg  (Z.  Physik,  1925,  31, 
914r— 919). — The  primary  object  of  the  work  was  to  find  a  spectrum 
of  the  positively  charged  iodine  molecule,  I2+.  Only  a  weak,  narrow 
group  of  bands  was  found  at  about  2700  A.,  indicating  that  the 
stability  of  this  form  is  slight.  The  bands  in  the  blue  and  near 
ultra-violet,  observed  in  a  narrow  capillary,  were  resolved  into  a 
series  of  single  bands.  The  diffuse  band  at  3460  A.  was  also  resolved 
into  a  series  of  single  bands.  By  using  a  silica  tube  heated  at  above 
1000°,  the  line  spectrum  for  atomic  iodine  was  obtained  and  the 
wave-lengths  were  measured  as  far  into  the  ultra-violet  as  the  strong 
line  at  2062-2  A.  E.  B.  L. 

Band  Spectrum  of  Mercury.  E.  Hulthen  (Z.  Physik,  1925, 
32,  32 — 55). — These  bands  are  obtained  when  an  uncondensed 
discharge  is  passed  through  mercury  vapour,  but  a  trace  of  moisture 
or  hydrogen  is  necessary.  Mercury  hydride  is  considered  to  be  the 
source  of  the  bands.  The  bands  are  classified  and  tables  of  wave¬ 
lengths  given.  E.  B.  L. 

Emission  Band  Spectra  of  Aromatic  Compounds.  I. 
Their  Connexion  with  Infra-red  Absorption  Bands  and  a 
Classification.  J.  K.  Marsh  (Phil.  Mag.,  [vi],  1925,  49,  971 — 
980). — Baly’s  relationship  that  the  frequencies  of  the  heads  of 
absorption  bands  in  the  ultra-violet  and  visible  regions  are  integral 
multiples  of  that  of  a  fundamental  infra-red  band,  is  made  the  basis 
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of  a  classification  of  the  emission  band  spectra  of  a  number  of 
aromatic  compounds.  Of  these,  one  class  is  characterised  by 
groups  of  bands  at  frequency  intervals  of  102  waves /mm.  These 
are  considered  to  be  multiples  of  the  benzene  infra-red  band  at  9-8  g. 
An  aromatic-aliphatic  derivative  type,  exemplified  by  p-xylene, 
has  band  intervals  of  40  or  80  in  the  ultra-violet.  With  the  Tesla 
discharge,  these  substances  give  a  green  glow,  consisting  of  two 
bands  at  an  interval  of  160.  A  third  class,  of  which  benzaldehyde 
is  typical,  gives  a  blue  Tesla  luminescence  characterised  by  three 
very  strong  bands  with  frequency  differences  of  172.  A  fourth, 
less  defined,  class  of  substances  containing  condensed  nuclei  shows 
three  or  four  bands  near  4000  A.,  with  frequency  intervals  of  142 
for  anthracene  and  its  derivatives,  and  of  47  for  naphthalene.  Many 
substances  do  not  give  any  emission,  or  only  one  of  a  continuous 
character,  and  cannot  be  classified.  In  the  infra-red,  bands  of 
absolute  frequency  equal  to  the  above  ultra-violet  frequency 
differences  are  in  each  case  well-marked  and  characteristic  of  the 
groups.  F.  G.  T. 

Relation  between  the  Constants  of  the  Infra-red  Bands  of 
Triatomic  Molecules.  E.  Fermi  ( Atti  It.  Accad.  Lincei,  1925, 
[vi],  1, 386 — 387). — The  theory  of  infra-red  bands  leads  to  the  formula 
Av—h/4-rr2I,  where  h  represents  Planck’s  constant,  I  the  moment  of 
inertia  of  the  molecule,  and  Av  the  constant  frequency  difference 
between  the  lines  of  the  infra-red  band.  For  triatomic  molecules, 
the  three  atoms  must  lie  in  a  plane,  and  the  three  principal  moments 
of  inertia  are  connected  by  the  expression  /1=/2-r/3 ;  hence  1  jAvx= 
1/Ai'2+1/Av3.  This  equation  is  obeyed  closely  for  water  vapour, 
the  molecule  of  this  being  the  only  one  for  which  the  necessary 
experimental  data  are  available.  T.  H.  P. 

Electrodeless  Discharge  in  the  Vapours  of  Phosphorus  and 
Sulphur.  W.  W.  Shaver  (Trans.  Roy.  Soc.  Canada,  1924,  [iii], 
18,  III,  145 — 149). — The  spectrum  of  the  electrodeless  discharge  in 
phosphorus  vapour  has  been  investigated  in  the  fluorite  region,  the 
frequencies  and  wave-lengths  of  12  lines  between  1859-4  and 
1671-5  A.,  some  of  which  have  been  previously  reported  (Saltmarsh, 
A.,  1924,  ii,  436),  being  given.  The  frequencies  and  wave-lengths 
of  9  lines  in  the  corresponding  spectrum  for  sulphur  are  recorded  in 
the  region  1903-6 — 1666-5  A.  J.  S.  C. 

Spectrographic  Study  of  the  Iodo-cadmium  Complex. 

P.  Job  ( Compt .  rend.,  1925,  180,  1108 — 1110). — The  existence  of 
K2CdI4  complex  has  been  shown  in  several  ways,  but  the  author’s 
method  of  detecting  double  salts  in  aqueous  solution  by  absorption 
spectra  measurements  gave  negative  results.  Examination  of  the 
spectrograms  suggested  that  this  was  due  to  complexity  of  cadmium 
iodide  itself.  This  view  was  tested  by  photographing  absorption 
spectra  of  cadmium  sulphate-potassium  iodide  mixtures.  The 
ultra-violet  absorption  was  considerable  and  passed  through  a  sharp 
maximum  at  80%  potassium  iodide  corresponding  with  the  ion 
Cdl4".  A  rough  idea  of  the  stability  of  the  complex  can  be  obtained 
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by  determining  the  equilibrium  constant  of  the  reaction  Cd‘  *+ 
41" =^:CdI4",  by  using  the  composition-maxima  of  solutions  of  the 
two  iodides  at  various  concentrations.  R.  A.  M. 

Absorption  of  Ultra-violet  Light  in  Dilute  Solutions. 

C.  J.  W.  Grieveson  {Phil.  Mag.,  1925,  [vi],  49,  1006 — 1020). — 
A  method  is  described  of  comparing  the  transparency  to  ultra-violet 
light  of  aqueous  solutions  by  measuring  the  photo-electric  effect  of 
the  transmitted  light.  The  transmission  coefficients  at  a  series  of 
concentrations  are  given  for  the  chloride,  hydrogen  carbonate, 
carbonate,  sulphate,  and  nitrate  of  sodium,  disodium  hydrogen 
phosphate,  manganese  chloride,  copper  sulphate,  potassium  per¬ 
manganate,  and  calcium  nitrate.  Of  the  sodium  salts,  the  sulphate 
is  very  transparent.  The  presence  of  the  nitrate  ion  renders  a 
solution  highly  opaque.  The  addition  of  tap  water  containing 
0-3  g.  of  impurity  per  litre  greatly  reduced  the  transparency  of  the 
solutions.  The  relation  between  the  absorption  and  the  thickness 
of  the  solution  layer  was  examined  for  calcium  nitrate. 

F.  G.  T. 

Ultra-violet  Absorption  as  a  Function  of  pK  of  some  Organic 
Acids,  considered  as  Ultra-violet  Indicators.  F.  Vles  and 
(Mlle.)  M.  Gex  (Compt.  rend.,  1925,  180,  1342 — 1345;  cf.  this  vol., 
ii,  292). — The  ultra-violet  absorption  spectrum  of  certain  organic 
acids  is  different  from  that  of  the  corresponding  salt ;  pa  measure¬ 
ments  should  therefore  be  taken  into  account.  If  <f>  is  the  ratio  of 
the  extinction  coefficients  at  wave-lengths  A4  and  A2  at  a  definite 
pH  value,  the  curve  4>  against  ps  will  then  bear  a  relation  to  the 
changing  constituents  of  the  solution.  Oxalic  acid  has  a  wide 
absorption  band  from  350  pp  to  the  extreme  ultra-violet  with  a 
succession  of  breaks  near  230,  255,  260,  272,  284,  298,  320,  and  345. 
Taking  <£= ratio  of  e  at  260  to  e  at  273,  and  graphing  against 
pH,  a  curve  is  obtained  with  a  maximum  between  pK  0  and  pa  1,  a 
minimum  between  pK  1  and  pa  4,  an  inflexion  between  pK  4  and 
pK  10,  and  a  steep  portion  between  pK  10  and  pa  13.  There  are  five 
possible  successive  constituents  :  undissociated  acid,  two  anions, 
the  monosodium  ion,  and  undissociated  disodium  salt  at  very 
strong  pa.  The  middle  portion  of  the  curve  can  be  calculated  from 
equilibrium  data  if  pK  is  taken  as  3-6  (Scudder’s  conductivity 
data  gives  4-31)  and  p^i  as  T05. 

Benzoic  acid  shows  seven  bands,  A  max.  equals  245,  250,  261,  266, 
273,  278,  and  285  pp,  which  vary  with  pa.  The  bands  272  and  250 
increase  and  the  bands  261,  266  decrease  with  lowered  pu.  The 
ratios  <^=273/261,  <£2=273/256,  <£3=273/250  graphed  against  pu 
give  curves  for  benzoic  acid  quite  as  complicated  as  for  oxalic  acid, 
in  spite  of  its  univalency.  A  middle  portion  similar  in  appearance 
to  a  neutralisation  curve  is  found  near  pK  (constant)  and  can  be 
calculated  from  the  dissociation  equation.  The  curves  for  <£1}  </>2, 
and  c63  against  ps  are  all  similar  in  type  and  show  maxima  and 
minima.  These  latter  cannot  be  accounted  for  on  the  assumption 
of  three  possible  constituents,  namely,  undissociated  benzoic  acid, 
benzoate  ion,  and  undissociated  sodium  benzoate.  It  seems  as  if 
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two  other  constituents  must  occur.  The  idea  of  supplementary 
constituents  requires  recourse  to  very  hypothetical  notions,  such  as 
modification  of  the  carboxyl  group  or  activation  of  the  benzene  ring. 
It  is  suggestive  that  preliminary  work  indicates  that  the  absorption 
spectrum  of  aqueous  benzene  varies  with  hydrogen-ion  concentration. 

R.  A.  M. 

Relationship  of  Thyroxin  to  Tryptophan.  C.  S.  Hicks 
(J.  Chem.  Soc.,  1925, 127,  771—776 ;  of.  Kendall,  A.,  1919,  i,  496).— 
Measurements  of  the  ultra-violet  absorption  spectra  of  thyroxin 
in  MJ 8000 — Af/40,000  alkaline  solution  compared  with  those  of 
tryptophan  in  MJ 10,000 — Mj 50,000  alcoholic  solution  reveal  a 
definite  group  resemblance.  In  thyroxin,  the  bands  are  shifted 
towards  the  red,  owing  to  the  iodine  present.  Similar  relations  are 
shown  to  hold  between  the  spectra  of  isatin  and  iodoisatin.  The 
conclusion  is  arrived  at  that  the  indole  skeleton  is  present  in  thyroxin. 

W.  A.  C. 

Doppler  Effect  in  the  Reflexion  of  Resonance  Fluorescence. 

W.  Rump  ( Z .  Physik,  1924,  29,  196 — 208). — It  is  shown  that  a 
re-emitted  line  in  a  resonance  fluorescence  spectrum  shows  a  greater 
Doppler  effect  than  that  of  the  incident  radiation  when  the  source 
of  secondary  radiation  is  at  a  higher  temperature  than  that  of  the 
primary  radiation.  The  width  of  a  line  is  unchanged  by  reflexion 
from  glass,  metal,  or  mercury  vapour.  R.  W.  L. 

Resonance  Fluorescence  of  the  Line  1849  A.  of  Mercury 
Vapour.  W.  Rump  {Z.  Physik,  1925,  31,  901—902). — Light 
from  a  quartz  mercury  vapour  lamp  crossed  a  space  from  which 
oxygen  had  been  driven  out  by  carbon  dioxide  and  fell  on  mercury 
vapour  in  a  quartz  tube.  The  resonance  radiation  emitted  in  a 
direction  at  right  angles  to  the  incident  light  fell  on  the  slit  of  a 
fluorite-quartz  spectrograph  filled  with  carbon  dioxide,  and  the 
photograph  showed  the  line  1849,  the  plate  having  been  rendered 
fluorescent  by  a  thin  layer  of  paraffin  oil.  The  production  of  this 
line  had  been  predicted  as  the  result  of  the  absorption  of  the  line 
2536-7  followed  by  a  further  absorption  of  light  by  the  atom  in  the 
2p2  state.  E.  B.  L. 

Effect  of  an  Alternating  Magnetic  Field  on  the  Polarisation 
of  the  Resonance  Radiation  of  Mercury  Vapour.  E.  Fermi 
and  F.  Rasetti  ( Nature ,  1925,  115,  764). 

Fluorescence  and  Channelled  Absorption  of  Bismuth  at 
High  Temperatures.  K.  R.  Rao  ( Proc .  Roy.  Soc.,  1925,  A, 
107,  760 — 762;  cf.  A.,  1924,  ii,  804). — The  absorption  and  fluores¬ 
cence  spectra  of  bismuth  vapour  at  1500°  to  1600°  have  been 
photographed  and  compared.  The  fluorescence  spectrum  is 
practically  the  exact  complement  of  the  absorption  spectrum  in 
this  region.  In  contrast  to  the  bands  in  the  ultra-violet,  some  of 
the  absorption  bands  show  a  distinctly  fine  structure.  It  is  con¬ 
sidered  that  the  existence  of  a  fluorescent  banded  spectrum  in  the 
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above  region  is  a  criterion  for  molecular  radiation  processes,  and  that 
in  elements  which  are  polyatomic,  the  radiating  systems  are  molecules 
instead  of  atoms.  L.  L.  B. 

Extinction  of  Fluorescence  of  Dyes  at  High  Concentration. 

S.  J.  Wawilow  (Z.  Phy-sik,  1925,  31,  750 — 764). — As  the  concen¬ 
tration  of  the  solution  of  the  dye  is  increased  a  point  is  reached  at 
which  the  extinction  begins  and  it  increases  thereafter  in  simple 
exponential  relation  to  the  concentration.  It  is  suggested  that  the 
critical  concentration  is  related  to  the  life-period  of  the  activated 
molecule  and  the  Brownian  movement  to  which  the  molecule  is 
subjected.  There  appears  to  be  no  relation  between  the  extinction 
and  the  conductivity  of  the  solutions.  The  presence  of  other  dyes 
was  found  to  reduce  the  fluorescence,  but  experiments  to  detect  an 
analogous  effect  to  the  Cario  and  Franck  transference  of  energy 
have  not  yet  led  to  a  decisive  result.  E.  B.  L. 

Decay  and  Regeneration  of  Radio-luminescence.  C.  H. 

Viol,  G.  D.  Kammer,  and  A.  L.  Miller  ( Nature ,  1925,  115,  801 — 
802). — It  is  believed  that  the  decrease  with  time  of  the  luminescence 
of  phosphorescent  zinc  sulphide  etc.  is  due  to  the  masking  of  the 
radiation  luminosity  by  the  colour  which  the  material  acquires,  due 
to  the  action  of  the  radiation.  A.  A.  E. 

Luminescence  of  Grignard  Compounds.  Spectra  and 
Brightness.  R.  T.  Dufford,  D.  Nightingale,  and  S.  Culvert 
{J.  Amer.  Chew.  Soc.,  1925,  47,  95 — 102).— In  continuation  of 
previous  work  (A.,  1923,  ii,  714)  the  following  organometallic 
halides  are  reported  as  chemiluminescent  :  calcium  phenyl  iodide, 
magnesium  p-fluorophenyl  bromide,  magnesium  o-chlorotolyl 
bromide,  magnesium  2-cymyl  bromide,  magnesium  a-  and  {3-naphthyl 
iodides.  Direct  spectrum  photographs  have  been  obtained  and 
quantitative  measurements  of  brightness  made.  Previous  con¬ 
clusions  have  been  quantitatively  verified.  L.  J.  H. 

Emission  of  Light  by  Solidified  Gases  at  the  Temperature 
of  Liquid  Helium  and  the  Origin  of  the  Spectrum  of  the 
Aurora.  L.  Vegard,  H.  K.  Onnes,  and  W.  H.  Keesom  ( Compt . 
rend.,  1925,  180,  1084—1087;  cf.  A.,  1924,  ii,  436,  509,  584,  713, 
805). — The  study  of  the  light  emitted  by  bombarding  solid  nitrogen 
or  mixtures  of  nitrogen  and  neon  with  high-velocity  cathode  rays 
has  been  continued  at  the  temperature  of  liquid  helium.  The 
N1  band  of  nitrogen  has  its  maximum  at  5555  with  two  secondary 
maxima ;  cooling  does  not  result  in  a  diminution  in  the  width  of  the 
band.  The  N2  band  is  strong  and  is  divided  into  two  components 
(5236,  5222).  The  spectrum  shows  a  regular  series  of  seven  bands 
extending  from  3986  to  5770.  At  higher  temperatures,  these  are 
broad  and  diffuse,  but  on  cooling  they  are  each  resolved  into  two 
fine  lines  shading  off  on  the  red  side.  In  argon  containing  a  trace  of 
nitrogen  (at  the  temperature  of  liquid  hydrogen)  the  bands  are  also 
concentrated  into  pairs  of  lines,  but  their  position  is  different.  The 
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two  strongest  bands  are  at  4523,  4473  and  4236,  4211,  and  they 
correspond  with  the  bands  observed  by  Rayleigh  in  diffuse  night 
light.  In  the  region  of  longer  waves,  nitrogen,  at  the  temperature 
of  liquid  helium,  emits  3  or  4  feeble  lines  5914,  5952,  6399,  and 
perhaps  6417.  These  lines  probably  correspond  with  feeble  ones 
in  the  auroral  spectrum.  Solid  neon-nitrogen  mixtures  show  the 
N1  band  shifted  in  a  similar  way  as  in  argon-nitrogen  mixtures. 
Diminishing  proportions  of  nitrogen  cause  disappearance  of  the 
secondary  maxima  with  displacement  of  the  principal  maximum 
towards  the  red.  Qualitatively,  the  argon-nitrogen  and  neon- 
nitrogen  mixtures  are  similar,  but  the  magnitude  of  the  displace¬ 
ment  and  the  law  followed  are  quite  different.  For  both  mixtures 
the  wave-length  of  the  principal  maximum  is  a  function  of  the 
concentration  of  nitrogen.  The  shift  is  due  partly  to  a  specific 
action  of  the  inert  gas  and  partly  to  a  diminution  in  nitrogen.  For 
argon-nitrogen  mixtures,  the  factors  are  of  the  same  order,  so  that 
a  little  argon  can  produce  a  considerable  displacement.  The 
specific  effect  of  neon  is  very  small,  so  that  the  shift  does  not  occur 
until  the  neon  content  rises  to  70%.  As  the  nitrogen  proportion 
approaches  zero,  the  band  takes  the  form  of  a  line  5578-6,  which 
nearly  coincides  with  the  green  line  of  aurora  borealis.  The  small 
difference  1-2  A.  is  explained  by  a  small  specific  effect  of  neon.  In 
neon  with  traces  of  hydrogen,  the  JV2  band  is  divided  into  three 
components  (5229,  .5220,  5203),  of  which  the  first  is  the  strongest. 
As  the  proportion  of  nitrogen  increases,  the  N2  band  has  a  double 
line  structure,  and  the  spectra  show  several  neon  lines.  R.  A.  M. 

Radiation  from  Non-luminous  Flames.  R.  T.  Haslam,  W.  G. 
Lovell,  and  R.  D.  Hunneman  (hid.  Eng.  Chem.,  1925,  17,  272 — 
277). — Experiments  in  which  the  primary  air  was  varied  over  a 
range  of  80 — 150%  of  the  theoretical  amount,  show  that  the 
maximum  heat  radiated  from  a  flame  (when  no  secondary  air  is 
present)  is  at  a  maximum  when  the  primary  air  is  at  its  theoretical 
amount.  Helmholtz’s  theory  that  the  amount  of  heat  radiated  from 
a  flame  is  equal  to  the  sum  of  the  amounts  which  would  have  been 
radiated  if  the  final  products  of  combustion  had  been  produced  by 
burning  hydrogen  and  carbon  monoxide  (“  Licht  u.  Warmestrahlung 
verbrannter  Gase,”  Berlin,  1890),  is  not  justified. 

The  maximum  energy  radiated  from  methane,  illuminating  gas, 
and  carbon  monoxide  with  the  theoretical  amount  of  air  was  14-9, 
13-8,  and  10-4%,  respectively,  of  the  total  latent  heat.  The  relative 
radiation  from  flames  of  different  depths  follows  an  exponential 
law  indicating  that  at  about  100  cm.  the  flame  becomes  opaque  to 
its  own  radiation. 

Increasing  the  burner  tip  area  by  50%  had  no  appreciable  effect. 
Preheating  the  primary  air  decreases  the  amount  of  radiation  and 
this  may  be  due  either  to  a  shift  of  the  chemical  equilibrium  or  to 
pre-combustion.  The  amount  of  heat  radiated  has  no  simple 
connexion  with  the  flame  temperature,  and  hence  the  authors 
suggest  that  it  is  intimately  connected  with  the  actual  chemical 
reaction  taking  place  in  the  flame.  M.  B.  D. 
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Phosphors  of  Boric  Acid.  A.  Mickwitz  [Bar.,  1925,  58, 
[-B],  678 — 679;  cf.  Tiede  and  co-workers,  A.,  1921,  ii,  75;  1922,  ii, 
8,  245). — The  phosphorescence  of  compounds  of  boric  acid  was 
known  at  the  end  of  the  18th  and  beginning  of  the  19th  century. 

H.  W. 

Ionisation  of  Iodine  Vapour  by  Ultra-violet  Light.  W. 

West  and  E.  B.  Ludlam  (Proc.  Boy.  Soc.  Edin.,  1924 — 5, 45,  34 — 41). 
— Instead  of  the  quartz  windows  used  in  the  hitherto  unsuccessful 
attempts  to  demonstrate  the  ionisation  of  iodine  by  ultra-violet 
light,  an  exposure  chamber  provided  with  a  fluorite  window,  thus 
permitting  the  passage  of  light  of  wave-lengths  down  to  about 
120  yy,  has  been  employed.  The  aluminium  spark  gap  was  placed 
close  to  the  window  to  prevent  absorption  by  the  oxygen  of  the  air. 
A  stream  of  nitrogen,  which  is  not  ionised  by  light  of  the  wave¬ 
length  employed,  carried  iodine  vapour  of  partial  pressure  0-13  mm. 
at  15°.  It  has  thus  been  found  that,  provided  the  aluminium 
sparking  terminals  are  kept  free  from  oxide,  ionisation  takes  place, 
both  positive  and  negative  charges  being  given  to  the  electrometer 
in  approximately  equal  amounts.  The  effect  ceases  when  the 
source  of  light  is  removed  1  cm.  in  air  awray  from  the  fluorite.  The 
results  showr  that  iodine  vapour  is  ionised  by  light  of  wave-length 
between  185  and  120  /xy.  The  work  of  Smyth  and  Compton  (A., 
1921,  ii,  364)  and  of  Mohler  and  Foote  (A.,  1921,  ii,  368)  on  the 
ionisation  potential  of  iodine  indicates  a  corresponding  wave¬ 
length  of  123  or  131  yy,  whilst  the  spectrum  of  the  aluminium 
spark  in  air  shows  strong  lines  between  170  and  180,  w  eaker  ones  at 
150  and  160,  and  a  group  of  stronger  lines  at  130.  Many  of  the 
molecules  of  iodine  were  probably  in  a  state  of  fluorescence,  and  the 
ionisation  potential  of  fluorescing  iodine  corresponds  with  a  wave¬ 
length  of  181  yy  (Smyth  and  Compton,  loc.  cit.).  M.  S.  B. 

Quantum  Equivalent  for  Photo-electric  Conductivity  in 
Sodium  Chloride  Crystals.  Z.  Gyulai  (Z.  Physik,  1925,  32, 
103 — 110). — Rock-salt  crystals  w'ere  coloured  yellow  by  exposure 
to  X-rays,  and  the  ratio  of  photo-electric  conductivity  to  the  light 
energy  absorbed  was  determined  in  the  visible  and  near  ultra¬ 
violet  region.  This  ratio  increases  wdth  increasing  wave-length 
throughout  the  absorption  band.  About  10,000  quanta  wrere 
absorbed  for  each  electron  detected,  from  which  it  wras  calculated 
that  the  mean  path  of  the  electron  is  1/3000  mm.  E.  B.  L. 

Incident  and  Emergent  Velocities  of  Photo  Electrons 
Emitted  from  Thin  Platinum  Films.  C.  Cha  (Phil.  Mag., 
1925,  [vi],  49,  262 — 272). — Asymmetry  in  the  velocities  of  photo 
electrons  emitted  from  the  two  sides  of  thin  platinum  films  is  in¬ 
vestigated  for  evaporated  and  sputtered  films.  For  the  former  no 
asymmetry  was  found  over  the  experimental  range  of  film  thick¬ 
ness  and  wave-length  of  incident  light.  The  maximum  emission 
energy  of  a  photo  electron  is  given  as  a  linear  function  of  the  fre¬ 
quency  of  light,  the  slope  of  the  line  giving  Planck’s  constant  h, 
2%  low  er  than  the  value  given  by  Millikan  ( Physical  Rev.,  1916,  [ii]. 
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7,  355).  With  sputtered  films,  asymmetry  occurs,  and  the  ratio 
of  the  potentials  measuring  maximum  emission  velocities  decrease 
with  increasing  thickness  of  film,  but  are  independent  of  wave¬ 
length,  confirming  the  results  of  Robinson  (Phil.  Mag.,  1913,  [vi], 
25,  115)  and  of  Stuhlmann  ( Physical  Rev.,  1914,  [ii],  4,  195).  The 
results  point  to  the  asymmetry  being  due  to  fundamental  differences 
between  the  types  of  film.  C.  W.  B. 

Motion  of  a  Free  Electron  in  the  Field  of  Plane  Electro¬ 
magnetic  Waves.  J.  Frenkel  (Z.  Physik,  1925,  32,  27 — 31). — - 
There  can  be  no  photo-electric  effect  for  a  free  electron  :  it  must  be  a 
resonance  effect  on  a  bound  electron.  E.  B.  L. 

Relation  between  Energy  of  Escape  of  Electrons  and  Electro¬ 
chemical  Normal  Potential.  A.  Gu nther-Sch ulze  (Z.  Physik, 
1925,  32,  186 — 189). — Examination  of  existing  experimental  results 
shows  that  there  is  an  empirical  relation  l-3<£— €=constant=approx. 
5,  where  is  the  energy  needed  to  enable  an  electron  to  escape  from 
a  metal  and  e  the  normal  potential  of  the  metal.  E.  B.  L. 

Dielectric  Constants  of  some  Liquids  and  their  Variation 
with  Temperature.  I.  G.  E.  Bell  and  F.  Y.  Poynton  (Phil. 
Mag.,  1925,  [vi],  49,  1065—1072). — Details  are  given  of  a  method  of 
measuring  the  dielectric  constants  of  liquids  by  means  of  two  valve- 
maintained  oscillating  circuits,  tuned  so  that  the  heterodyne  note 
beats  slowly  with  a  third  valve-maintained  circuit  oscillating  at 
audible  frequency.  Measurements  were  made  of  the  dielectric 
constants  of  castor  oil,  olive  oil,  and  linseed  oil  between  18°  and 
185°.  The  linear  relationship  between  dielectric  constant  and 
temperature  is  expressed  by  the  formula  Ko=K20  [1  —  (0— 20)a], 
where  a=0-0015,  0-0008,  0-0009  for  the  oils  in  the  above  order. 
The  following  values,  nearest  to  20°,  were  obtained.  Castor  oil, 
iC17.5— 4-86,  olive  oil  Alg5=3-21,  linseed  oil  A19=3-24. 

F.  G.  T. 

Proposed  Test  of  the  Space  Quantisation  of  Atoms  in  a 
Magnetic  Field.  A.  E.  Rtjark  and  G.  Breit  (Phil.  Mag.,  1925, 
[vi],  49,  504 — 508). — If  properties  of  matter  in  bulk  may  be  used  as 
a  criterion,  the  dielectric  constant  would  be  the  most  feasible 
property  for  exhibiting  an  anisotropic  nature  with  respect  to  the 
field.  The  essential  condition  is  that  space  quantisation  shall 
predominate  over  a  random  orientation  during  an  appreciable 
portion  of  the  time  between  two  collisions.  It  is  shown  that  this 
condition  is  fulfilled  with  fields  of  reasonable  strength.  The  feasi¬ 
bility  of  obtaining  anisotropic  electric  effects  by  the  action  of  the 
magnetic  field  is  discussed  from  the  point  of  view  of  the  reciprocity 
of  action  between  the  two  fields.  The  method  of  heterogeneous 
beats  is  suggested  for  revealing  variations  in  the  dielectric  constant. 

C.  W.  B. 

Molecular  Volumes  of  Crystals.  F.  A.  Henglein  (Z. 
Elektrochem.,  1924,  30,  5 — 12). — The  molecular  volumes  in  the  solid 
crystalline  state  can  be  expressed  by  an  empirical  linear  equation  of 
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the  type,  mol.  vol.=x-'y'-j-c',  provided  that  the  salts  have  a  similar 
crystalline  structure,  e.g.,  halides  of  the  alkali  metals.  Numerous 
examples  are  given  to  show  the  validity  of  the  law.  H.  T. 

Quantum  Theory  of  Optical  Phenomena.  J.  C.  Slater 

(. Physical  Rev.,  1925,  [ii],  25,  395 — 428). 

Molecular  Refraction  of  Natural  and  of  Methyl-rubber. 

A.  D.  Macallum  and  G.  S.  Whitby  {Trans.  Roy.  Soc.  Canada,  1924, 

[iii] ,  18,  III,  191 — 193). — The  average  of  several  determinations  of 
$t\  and  f°r  purified  rubber  are  T5219,  0-9237,  and  22-46, 

respectively.  Corresponding  values  for  smoked  sheet  are  1-5208, 
0-9217,  and  22-44.  The  results  are  in  accord  with  the  view  that,  in 
the  polymerisation  of  isoprene  to  caoutchouc  only  one  double  bond 
is  lost  per  C5H8,  the  absence  of  exaltation  indicating  that  there  is 
no  conjugation  between  double  bonds  in  the  polymeride.  The 
following  quantities  were  determined  for  synthetic  “  methyl-rubber  ” 
from  dimethylbutadiene ;  ri§  1-525,  df  0-9292,  [i?£]i>  27-03. 

J.  S.  C. 

Classical  Dispersion  Formula  for  Monatomic  Gases  and 
Vapours.  K.  F.  Herzfeld  and  K.  L.  Wolf  {Ann.  Physik,  1925, 

[iv] ,  76,  567 — 570). — Corrected  tables  and  data  for  the  paper  of 

the  above  title  (see  this  vol.,  ii,  182).  F.  G.  T. 

Dispersion  of  Carbon  Disulphide  in  the  Ultra-violet.  G. 

Bruhat  and  M.  Pauthenier  ( Compt .  rend.,  1925, 180,  1018 — 1020 ; 
cf .  A.,  1924,  ii,  713) . — Determinations  of  the  refractive  index  of  carbon 
disulphide  have  been  made  throughout  the  visible  spectrum  and  as 
far  as  2537  A.  in  the  ultra-violet,  with  special  attention  to  the  neigh¬ 
bourhood  of  the  absorption  band  at  3220  A.  The  results  are  com¬ 
pared  with  the  values  of  absorption  previously  recorded. 

G.  M.  B. 

Magnetic  Rotatory  Dispersion  of  Certain  Paramagnetic 
Solutions.  B.  W.  Roberts  {Phil.  Mag.,  1925,  [vi],  49,  397 — 
422). — Aqueous  solutions  of  certain  cobalt  and  nickel  salts  show 
anomalous  rotatory  dispersion  at  their  principal  absorption 
bands.  This  is  much  stronger  for  cobalt  than  for  nickel  solutions. 
The  high-frequency  electrons  in  cobalt  solutions,  as  well  as  in 
potassium  ferricyanide,  give  rise  to  the  negative  rotation  displayed 
by  these  salts.  The  rotatory  dispersion  in  the  solutions  investigated 
may  be  calculated  from  the  formula  :  S\2 /n{n2-T2)=x8a\2 fna3{n<02-\-2) 
-f-  ~as/(  1—>C2X2S) ,  derived  from  Drude’s  molecular  current  hypothesis, 
by  taking  into  account  the  electric  polarisation  of  the  liquids. 

C.  W.  B. 

Structure  of  Molecules  in  Relation  to  their  Optical  Aniso¬ 
tropy.  I.  K.  R.  Ramanathan  ( Proc .  Roy.  Soc.,  1925,  A, 
107,  684 — 693). — The  view  is  maintained  that  the  optical  anisotropy 
of  molecules  is  due  to  the  mutual  influence  of  the  electric  doublets 
induced  by  the  incident  light  in  the  constituent  atoms  (cf.  Raman, 
A.,  1924,  ii,  512).  It  is  assumed  that  each  atom  by  itself  is  isotropic. 
Diatomic  and  triatomic  molecules  are  considered  mathematically, 
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and  the  expressions  (l-\-^R0k)f(l  —  R0k)  and  (2R1-\-R2-\SlR1R2k/S)  / 
(l-R1k(8-2R1R2k2).(l+R1Jefl6~lR1R2k2){(2R1+R2-31R1R2kll6) 
(where  R0,  Rx,  and  R2  are  atomic  refr activities)  are  deduced  for 
the  optical  anisotropy  in  the  two  cases.  From  the  known  refract- 
ivity  and  polarisation  of  the  scattered  light  in  hydrogen,  nitrogen, 
and  oxygen,  the  atomic  refractivities  and  distances  between  the 
“  optical  centres  ”  in  the  molecules  are  calculated.  These  distances 
are  1-37  A.,  1-90  A.,  and  1*46  A.  for  hydrogen,  nitrogen,  and  oxygen, 
respectively,  and  are  consistent  with  the  values  of  the  molecular 
radius  calculated  from  the  kinetic  theory.  For  the  triatomic  gases, 
nitrous  oxide,  carbon  dioxide,  and  carbon  disulphide,  the  imper¬ 
fection  of  polarisation  of  the  transversely  scattered  light  is  found  by 
calculation  to  be  14T%,  10-8%,  and  12-5%  respectively,  these 
values  being  in  satisfactory  agreement  with  experiment.  L.  L.  B. 

Specific  Rotation  of  Invert-sugar  and  the  Clerget  Divisor. 

F.  W.  Zerban  (J.  Amer.  Chem.  Soc.,  1925,  47,  1104 — 1111). — From 
a  critical  survey  of  recorded  data  on  the  specific  rotation  of  invert- 
sugar,  the  following  equation  is  derived,  using  V osburgh's  data  for 
laevulose  (A.,  1920,  ii,  575),  Tollens’  for  dextrose  (A.,  1885,  40),  and 
Vosburgh’s  rule  for  the  rotation  of  sugar  mixtures  :  [a]f?  of  invert- 
sugar  =  —  (19-415-f- 0-07065c— 0-00054c2).  The  temperature  correc¬ 
tion  formula  is  [a]r>=[<x]D  +  (0,283-j-0-0014c)(i5— 20).  A  value  of 
32-95  is  obtained  from  the  first  equation  for  the  negative  constituent 
of  the  Clerget  divisor,  using  the  general  factor  0-34857.  A  redeter¬ 
mination  of  the  latter  gave  0-34615,  from  which  the  Clerget  constant 
becomes  32-09.  F.  G.  W. 

Configuration  of  Polyatomic  Polar  Molecules.  II.  Mole¬ 
cules  consisting  of  a  Negative  Ion  and  Hydrogen  Nuclei. 

F.  Hund  (Z.  Physik ,  1925,  32,  1—18;  cf.  ibid.,  1925,  31,  81).— 
The  variation  of  potential  with  distance  is  calculated  from  the 
position  of  the  bands  in  the  spectra  of  the  halogen  hydrides  and  the 
course  of  the  potential  for  the  ions  O",  S",  Se",  and  N'"  deduced. 
The  following  values  are  obtained  for  the  shape,  size,  and  energy  of 
the  molecules  and  ions  :  distance  apart  of  unlike  ions  X  108  cm., 
HO'  1-0,  H20  1-03,  H30*  1-05,  HS'  1-5,  H2S  1-5,  HC1  1-27,  H2C1* 
1-3,  H3cr  1-3 ;  distance  apart  of  like  ions  X  108  cm.,  H20  1-09, 
H30*  1-11,  H2S  1-6,  H2C1*  1-4,  H3Cr  1-4;  energy  in  kg.-cal.  for  the 
complete  separation  of  one  hydrogen  nucleus  from  HO'  550,  H20 
370,  HsO’  180,  HS'  430,  H2S  310,  HC1  316,  H2C1*  180. 

E.  B.  L. 

Theory  of  Metals.  J.  Frenkel  ( Z .  Physik,  1924,  29,  214 — 
240). — By  treating  the  “  wandering  ”  of  valency  electrons  which 
takes  place  during  the  condensation  of  metal  vapours  as  a  self- 
diffusion  process,  and  by  evaluating  approximately  the  corresponding 
diffusion  constant,  an  analysis  is  advanced  leading  to  an  expression 
for  the  mobility  of  the  valency  electrons  and  to  the  electrical 
conductivity  of  a  metal.  The  values  for  the  latter  quantity  and  for 
its  temperature  variation  agree  in  order  of  magnitude  with  those 
obtained  experimentally.  In  a  similar  way,  an  expression  is 
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obtained  for  the  thermal  conductivity  which  is  in  agreement  with 
Wiedemann  and  Franz’s  analysis ;  it  fails,  however,  to  elucidate  the 
mechanism  of  the  process.  The  analysis  also  lends  itself  to  a 
determination  of  the  tensile  strength,  compressibility,  and  grating 
energy.  R.  W.  L. 

Valency  of  Ruthenium.  Ruthenium  Tetr  oxide  and 
Ruthenium  Halides.  0.  Ruff  and  E.  Vidic  (Z.  anorg.  Chem., 
1924,  136,  49 — 61). — Ruthenium  tetroxide  may  be  prepared  in  a 
very  pure  form  by  distilling  at  40 — 50°  in  a  current  of  air  an  acidified 
solution  of  the  mass  obtained  by  fusing  in  a  silver  crucible  a  mixture 
of  1  part  of  ruthenium  powder,  2  parts  of  potassium  permanganate, 
and  20  parts  of  potassium  hydroxide.  The  tetroxide  condenses  in 
a  receiver,  cooled  with  ice,  in  the  form  of  long,  golden-yellow  needles 
which  are  readily  soluble  in  wrater.  The  solution  is  unaffected  by 
addition  of  hydrofluoric  acid,  but  is  reduced  with  the  evolution  of 
the  halogen  when  warmed  with  the  other  halogen  acids;  with 
dilute  hydrochloric  acid,  the  tetroxide  is  reduced  rapidly  on  warming 
to  the  tetrachloride,  which  slowly  decomposes  into  trichloride  and 
chloride,  especially  when  boiled  to  expel  the  chlorine  as  it  forms. 
A  similar  reaction  occurs  with  hydrobromic  acid,  but  the  second 
stage  of  the  reduction  (to  tribromide)  is  much  more  rapid.  With 
hydriodic  acid,  black,  insoluble  ruthenium  tri-iodide  is  immediately 
formed.  All  derivatives  of  ter-  and  quadri- valent  ruthenium  are 
converted  into  the  sexavalent  form  by  potassium  permanganate 
in  alkaline  solution;  in  sulphuric  acid  solutions,  permanganate 
oxidises  ruthenium  compounds  to  the  tetroxide.  A.  R.  P. 

Ruthenium  Tetroxide.  III.  Valency  of  Ruthenium  in 
the  Tetroxide.  F.  Krauss  and  H.  Kukenthal  {Z.  anorg.  Chem., 
1924,  136,  62 — 74 ;  cf.  A.,  1922,  ii,  75). — When  ruthenium  tetroxide 
is  treated  with  hydrochloric  acid  and  potassium  iodide  the  iodine 
set  free  corresponds  with  a  diminution  of  5  in  the  valency  of  the 
tetroxide.  From  the  reduced  solution,  many  salts  of  the  type 
M/2RuC15  were  prepared,  as  well  as  ruthenium  trihydroxide  and 
ruthenium  trichloride,  thus  showing  that  the  metal  is  tervalent  in 
these  compounds  and  therefore  octa valent  in  the  tetroxide.  Solu¬ 
tions  of  potassium  ruthenate  obtained  by  fusion  liberate  three 
equivalents  of  iodine  from  acid  iodide  solutions,  and  hence  ruthenium 
is  sexavalent  in  this  compound.  Pure  ruthenium  trihydroxide  is 
prepared  by  heating  at  120°  in  a  nitrogen  atmosphere  the  black 
precipitate  obtained  by  addition  of  alkalis  to  solutions  containing 
the  trichloride.  The  latter  has  been  prepared  in  a  pure  state  for 
the  first  time  by  the  interaction  of  dry  ruthenium  tetroxide  vapour 
and  dry  hydrogen  chloride  at  105 — 115°,  as  well  as  by  exposing  the 
pure  trihydroxide  to  dry  hydrogen  chloride  at  105°.  Thus  formed, 
the  trichloride  is  a  dark  violet-brown,  deliquescent  mass  having  a 
metallic  lustre.  A.  R.  P. 

Higher  Valencies  of  Onium  Compounds.  W.  Tschelinzev 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  176 — 181). — The  heats  of  formation 
of  ammonium,  oxonium,  and  thionium  complexes  (with  EtOMgl) 
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were  determined.  They  are  in  the  order  given.  Successive 
additions  (up  to  a  maximum  of  three)  have  lower  heats  of  formation. 
Substituted  derivatives  were  also  studied.  The  order  is  probably 
determined  by  the  basicity  of  the  central  atom.  L.  J.  H. 

Strengths  of  the  Higher  Valencies  and  their  Significance 
for  Assimilation,  Catalysis,  and  other  Chemical  Processes. 
W.  Tschelinzev  (Bull.  Soc.  chim.,  1925,  [iv],  37,  181 — 187). — The 
ease  with  which  a  group  may  be  replaced  parallels  the  heat  of 
formation ;  this  may  be  applied  to  the  higher  valencies  of  onium 
compounds.  The  tendency  to  form  onium  compounds  progressively 
diminishes  in  the  order :  aldehydes,  ketones,  esters,  acids,  alcohols, 
ethers.  These  higher  valencies  may  play  an  important  part  in 
assimilation,  catalysis,  and  other  chemical  processes.  A  scheme 
representing  the  formation  of  hexoic  acid  from  carbon  dioxide  and 
water  by  the  successive  formation  of  oxonium  compounds,  rearrange¬ 
ment,  loss  of  water,  and  oxidation  is  put  forward.  L.  J.  H. 

Chemical  Affinity  and  Electronic  Structure.  I.  The 
Non-polar  Band.  B.  H.  Wilsdon  (Phil.  Mag.,  1925,  [vi],  49, 
354 — 369). — A  quantitative  theory  to  explain  the  facts  of  chemical 
affinity  built  up  on  the  basis  of  the  constitution  of  the  atom.  In 
order  that  the  free  valency  orbits  of  uncombined  atoms  shall  be 
capable  of  forming  a  chemical  bond,  they  must  have  identical  or 
harmonically  related  frequencies.  An  expression  is  developed  by 
which  heats  of  formation  of  non-polar  compounds  can  be  calculated, 
using  only  theoretical  values  for  the  frequencies  of  the  atoms  in 
their  ground  orbits,  and  without  using  arbitrary  quantum  numbers. 
An  insight  into  the  geometrical  structure  of  the  molecule  is  afforded 
by  the  theory,  and  its  application  to  the  structural  relations  of 
carbon  compounds  is  considered.  C.  W.  B. 

Chemical  Affinity  and  Electronic  Structure.  II.  The 
Polar  Link.  B.  H.  Wilsdon  (Phil.  Mag.,  1925,  [vi],  49,  900 — 
911 ;  cf.  preceding  abstract). — The  necessary  condition  for  a  stable 
molecular  combination  is  that  the  frequencies  of  the  valency  orbits 
concerned  shall  be  synchronised.  If  v±  and  v2  represent  the  fre¬ 
quencies  of  the  valency  electrons  of  the  combining  atoms  in  their 
ground  orbits,  h( v1 — v2)  represents  a  quantum  of  energy  which  is 
termed  the  available  energy  of  accommodation.  This  energy  is 
supposed  to  be  responsible  for  the  changes  involved  in  the  transfer 
of  a  valency  electron  or  electrons  from  the  positive  to  the  negative 
atom,  and  for  the  potential  energy  of  valency  electrons  and  “  trunk  ” 
in  the  field  of  the  stripped  positive  ion.  The  change  in  frequency 
of  the  valency  orbits  produced  under  these  conditions,  multiplied 
by  the  unit  of  action,  must  represent  the  change  in  kinetic  energy. 
The  heat  of  reaction,  which  must  equal  the  total  energy  change,  may 
be  calculated  if  the  ratio  of  the  kinetic  to  the  total  energy  in  the 
field  of  the  molecule  is  known.  This  latter  ratio  has  been  calculated 
by  Bohr.  An  analysis  of  the  potential  energy  change  resulting  from 
molecular  combination  shows  that  two  types  of  quantum  jump  should 
be  possible  in  that  process.  In  the  first,  the  equatorial  quantum 
vol.  cxxviii.  ii.  18 
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number  remains  unaltered ;  in  the  second,  it  increases  by  one  unit. 
On  this  basis,  two  distinct  types  of  polar  compound  may  be  expected. 
Experimental  results  support  this,  the  distinction  arranging  elements 
into  classes  which  correspond  with  the  A  and  B  sub-groups  of  the 
periodic  table.  A  comparison  of  the  experimental  heats  of  formation 
of  the  alkali  halides,  and  those  of  copper,  silver,  and  mercury,  with 
the  values  calculated  by  the  above  theory  gives  good  agreement 
except  for  hydrogen  fluoride  and  silver  fluoride.  F.  G.  T. 

Electrical  Meaning-  of  Chemical  Affinity.  M.  Born  (Z. 
Elektrochem.,  1924,  30,  383 — 386). — A  review  of  recent  work  and 
theories.  A.  It.  P. 

Relative  Internal  Friction.  W.  Herz  and  A.  Wegner  (Z. 
anorg.  Chem.,  1925,  144,  85 — 86). — Whilst  absolute  internal  friction 
always  diminishes  with  rising  temperature,  the  coefficient  relative 
to  that  of  water  may  rise  or  fall.  With  formic  acid  and  ethyl  and 
allyl  alcohols,  the  relative  value  first  rises  to  a  maximum  and  then 
falls.  S.  I.  L. 

Simple  X-Ray  Apparatus  for  the  Examination  of  Powdered 
Crystals  by  the  Seemann-Bohlin  Method,  giving  Higher 
Resolution  with  Shorter  Exposure.  H.  Lange  (Ann.  Physik, 
1925,  [iv],  76,  455 — 476). — Full  details  are  given  of  the  construction 
of  a  steel  A- ray  tube  embodying  low  cost,  high  resolution,  low  power 
consumption,  and  simplicity  of  manipulation.  Water-cooled 
electrodes  are  insulated  by  molybdenum  glass  from  a  water-cooled 
steel  tube  which  carries  an  aluminium  foil  window,  the  junctions 
being  secured  by  mercury  seals.  In  conjunction  with  a  camera 
chamber  described,  an  accuracy  of  0-05%  is  attained  in  lattice 
measurements,  whilst  the  exposure  for  a  45-kilovolt  tube  potential 
is  reduced  to  90 — 100  milliamp. -minutes.  In  test  measurements 
with  this  apparatus,  the  value  4-036  d:  0-002  A.  was  obtained  for  the 
aluminium  lattice  constant,  and  for  the  difference  in  the  Ka  doublet 
of  copper,  0-00385±0-00005  A.  F.  G.  T. 

X-Ray  Spectroscopic  Examination  of  some  Alloys  by  the 
Seemann-Bohlin  Method.  H.  Lange  (Ann.  Physik,  1925, 
[iv],  76,  476 — 492). — Errors  in  measurements  by  the  apparatus 
previously  described  (cf.  preceding  abstract)  are  discussed.  These 
arise  from  errors  in  plate  reading,  the  influence  of  the  breadth  of 
the  slit  on  that  of  the  lines,  and  from  the  existence  of  inhomogeneity, 
or  predominance  of  crystals  of  a  particular  composition,  in  a  mixed 
crystal  specimen.  Diffuse  lines  arising  from  such  inhomogeneity 
may  be  improved  by  heat  treatment  of  the  specimen.  The  lattice 
constants  were  determined  for  various  alloys  in  the  systems  copper- 
nickel  and  copper-gold.  Kirchner’s  results  (ibid.,  1922,  69,  59)  for 
the  latter  system  are  confirmed.  Except  for  slight  deviations 
attributable  to  the  inhomogeneity  of  the  alloy  specimens,  the  lattice 
constants  in  each  case  are  linear  functions  of  the  molar  percentage 
composition  of  the  alloys,  in  agreement  with  Vegard’s  rule. 

Measurements  were  made  of  the  lattice  constants  of  duralumin 
during  the  process  of  hardening.  This  phenomenon  is  shown  to 
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be  accompanied  by  the  development  of  a  second  lattice  in  the  crystal, 
with  a  constant  slightly  greater  than  the  first.  This  behaviour  is 
in  agreement  with  the  theory  of  Konno  ( Sci .  Rep.  Tohoku  Imp.  Univ., 
1922,  11,  269)  that  the  hardening  is  due  to  the  reciprocal  action 
of  the  compounds  Mg2Si  and  Al2Cu  with  the  aluminium.  According 
to  this  theory,  the  hardening  accompanies  the  partial  separation  of 
Mg2Si  from  a  solution  of  Al2Cu  in  aluminium.  On  the  other  hand, 
the  theory  of  Fraenkel  and  Scheuer  ( Naturwiss .,  1924, 13,  145)  does 
not  account  for  the  appearance  of  this  second  lattice.  F.  G.  T. 

Application  of  X-Ray  Diffraction  to  the  Determination  of 
the  Transformation  Temperature  of  Thallium.  G.  Asahara 
(Sci.  Papers,  Inst.  Phys.  Chem.  Res.,  1924,  2,  125 — 137). — Earlier 
work  (Nishikawa  and  Asahara,  Physical  Rev.,  1920,  [ii],  15,  38) 
showed  that  the  transformation  of  a-  into  fi- thallium  was  accompanied 
by  an  abrupt  change  in  the  X-ray  pattern.  The  transformation 
temperature  measured  in  this  way  had  the  mean  value  227°.  V arious 
investigators  have  reported  values  between  225°  and  238°,  based  on 
thermal  analysis.  A  new  method  has  been  devised  whereby  a 
series  of  photographs  is  obtained  as  the  metal  is  heated  through 
the  transformation  temperature  and  cooled.  The  value  231-9°  was 
obtained  on  heating  and  230-7°  on  cooling.  The  metal  used  contained 
99-74%  T1  (0-11%  Al,  0-14%  Ca,  0-13%  Mg),  and  231-3°  is  given  as 
the  transformation  temperature.  It.  A.  M. 

Focussing  Method  in  Crystal  Powder  Analysis  by  X-Rays. 

J.  Brentano  ( Proc .  Physical  Soc.,  1925,  37,  184 — 193). — The  locus 
of  all  powder  particles  from  which  X-rays  from  a  point  source  are 
reflected  to  a  definite  point  is  a  toroid  surface.  Since  in  practice  a 
plane  surface  coated  with  powder  is  used,  sharply-defined  spectral 
lines  can  only  be  obtained  within  a  small  angular  region,  such  that 
sin  a/sin  ^=ajb,  where  a  is  the  distance  source  to  powder,  b  the 
distance  powder  to  film,  and  a  and  (3  are  the  glancing  angles  of 
incidence  and  emergence  with  respect  to  the  powdered  surface. 
The  extreme  angular  broadening  w2  of  any  spectral  line  due  to  the 
substitution  of  a  flat  plane  for  a  toroid  is  expressed  by  w2=0-25e2cot  (3, 
where  e  is  the  angular  width  of  the  incident  beam.  At  the  same  time, 
since  for  a  given  position  of  the  powdered  surface  only  one  point 
on  the  film  corresponds  with  correct  definition,  the  lines  will  broaden 
unless  the  film  is  screened  off  save  for  this  one  point.  The  angular 
broadening  thus  effected  is  given  by  w1=[a/2(a-]-6)]«T7Cot  p,  where 
V  is  the  angular  stretch  of  film  exposed.  A  spectrometer  designed  to 
minimise  these  errors  and  a  hot-cathode  X-ray  tube  giving  only 
the  Ko c  and  Kaf  copper  rays  are  described.  The  (100)  spacing  of 
nickel  oxide  is  thus  found  to  be  4-172  A.  W.  A.  C. 

Theory  of  the  Width  of  the  Modified  Spectrum  Lines  in  the 
Compton  Effect.  G.  E.  M.  Jauncey  (Phil.  Mag.,  1925,  [vi], 
49,  427 — 433). — The  increase  in  width  of  modified  spectrum  lines, 
in  excess  of  that  accounted  for  by  the  change  in  direction  of  the 
rays,  is  given  by  the  formula  8X^=4%  sin  <£/2V  2^/wcA.,.  Calculated 
and  observed  values  agree  for  the  scattering  of  molybdenum  Ka.  rays 
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by  the  L  electrons  of  carbon.  For  aluminium  the  calculated  values 
are  too  great.  The  formula  only  seems  applicable  for  small  values 
of  the  binding  energy  of  the  electron.  C.  W.  B. 

Structure  of  Solid  Nitrous  Oxide  and  Carbon  Dioxide. 

J.  de  Smedt  and  W.  M.  Keesom  ( Proc .  K.  Akad.  Wetensch.  Amster¬ 
dam,  1924,  27,  839 — 846). — A  method  has  been  worked  out  for 
obtaining  the  A -ray  spectra  of  solidified  gases  at  low  temperatures, 
by  means  of  which  the  structures  of  nitrous  oxide  and  carbon 
dioxide  are  compared.  Nitrous  oxide  crystallises  cubically  (a— 
5-72  A.),  the  distance  between  the  neighbouring  nitrogen  and  oxygen 
atoms  being  1-15  A.  Assuming  4  mols.  in  the  unit  cube,  the 
calculated  density  is  T55,  whereas  at  the  m.  p.  the  liquid  has 
d  1-299.  Carbon  dioxide  also  crystallises  in  the  cubic  system, 
with  (a=5-63  A.),  and  the  distance  between  a  carbon  and  an 
oxygen  atom  is  1-05  A. ;  the  calculated  d  is  1-63,  which  agrees  with 
the  value  found  by  Dewar  at  the  temperature  of  liquid  air. 

L.  L.  B. 

Crystal  Structure  of  Magnesium  Fluoride.  H.  E.  Buckley 
and  W.  S.  Vernon  (Phil.  Mag.,  1925,  [vi],  49,  945 — 951). — The 
substance  was  examined  in  powdered  form  by  the  copper  Ka 
radiation.  It  crystallises  on  a  structure  possessing  the  symmetry 
D\t.  The  unit  cell  is  a  tetragonal  prism  with  a=4-660  A.,  c  — 
3-078  A.,  and  a:  c— 1  :  0-660.  The  distance  of  closest  approach  of 
magnesium  to  fluorine  is  2-07  A.,  which  agrees  with  the  value 
2-08  A.  calculated  from  Bragg’s  radii.  F.  G.  T. 

Crystal  Structure  of  Mercuric  Sulphide.  II.  N.  H.  Kolk- 
meijer,  J.  M.  Bijvoet,  and  A.  Karssen  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1924,  27,  847 — 850). — The  striking  agreement  be¬ 
tween  the  Debye-Scherrer  photograms  of  the  cubical  (black) 
and  trigonal  (red)  mercuric  sulphide  is  caused  by  the  complete 
equality  of  their  dimensions  in  the  octahedral  or  basis  plane.  The 
difference  between  the  two  modifications  consists  only  in  the  manner 
in  which  these  planes  are  piled  up,  at  least  as  regards  the  arrange¬ 
ment  of  the  centres  of  the  particles.  None  of  the  different  modi¬ 
fications,  including  fi'-HgS,  mentioned  by  Allen  and  Crenshaw, 
were  found  by  A -ray  analysis  to  contain  crystals  different  from 
those  of  the  ordinary  black  and  red  forms.  L.  L.  B. 

Two  Crystal  Forms  of  Zinc  Hydroxide.  R.  Fricke  (Z. 
anorg.  Chem.,  1924,  136,  48).- — The  thin  needles  of  zinc  hydroxide 
prepared  by  Goudriaan’s  method  (A.,  1920,  ii,  113)  from  zinc 
sulphate  are  metastable ;  when  kept  in  contact  with  the  mother- 
liquor  for  some  time,  they  slowly  change  into  the  short,  thick, 
apparently  rhombic  crystals  described  by  Fricke  and  Ahrndts  (A., 
1924,  ii,  681).  A.  R.  P. 

Orthorhombic  Space  Group  Criteria  and  their  Application 
to  Aragonite.  R.  W.  G.  Wyckoff  (Amer.  J.  Sci.,  1925,  [v],  9, 
145 — 175).- — Spectrum  and  Laue  photographic  data  for  aragonite 
are  recorded.  It  is  shown  that  the  space  group  must  be  2Di-16  if 
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aragonite  possesses  holohedral  symmetry.  The  nature  of  this  group 
is  briefly  discussed.  S.  K.  T. 

Crystal  Structure  of  Barite.  L.  Pauling  and  P.  H.  Emmett 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1026 — 1030). — The  crystal  unit  of 
orthorhombic  barite  contains  4  mols.  and  has  d100=8-846  A., 
d0io=5-430  A.,  and  d001— 7T0  A.  The  crystal  belongs  to  the  space 
group  F1® ;  its  structure  is  based  on  the  simple  orthorhombic 
lattice  r0.  The  two  parameters  determining  the  exact  positions  of 
the  barium  atoms  were  not  evaluated.  S.  K.  T. 

Space  Group  of  Barite  (BaS04).  P.  W.  G.  Wyckoff  and 
H.  E.  Merwin  (Amer.  J.  Sci.,  1925,  [v],  9,  286 — 295).— Laue  and 
spectrum  photographs  were  taken  with  plates  of  barytes  cut  parallel 
to  (010)  and  (001).  Eor  the  spectrum  photographs  the  plate  was 
rotated  to  and  fro  through  25°  about  a  crystallographic  axis.  The 
results  agree  with  a  unit  cell  containing  4  mols.  of  BaS04 
and  of  dimensions  a=8-89,  6=5-45,  c=7-17  A.,  corresponding  with 
the  axial  ratio  a  :  b  :  c— 1-633  :  1  :  1-316.  The  symmetry  is  ortho¬ 
rhombic  holohedral,  the  lattice  r0,  and  the  space-group  2Zh'-16. 

L.  J.  S. 

Space  Group  of  Diopside.  R.  W.  G.  Wyckoff  and  II.  E. 
Merwin  (Amer.  J.  Sci.,  1925,  [v],  9,  379 — 394). — From  the  X-ray 
spectra  given  by  the  rotating  crystal  and  the  Laue  photographs, 
the  dimensions  of  the  unit  cell  of  diopside  containing  4  mols. 
CaMg(Si03)2  are  deduced  as  X=5-24,  F=9-71,  Z=8-89  A.  (Here 
the  usual  orientation  is  changed ;  X=  — c,  Y —a,  Z~b  ;  [3=74°  10'.) 
The  lattice  is  Y'm  and  the  space-group  2 Ci-6.  L.  J.  S. 

Influence  of  X-Rays  on  the  Crystallisation  of  Bismuth. 

E.  Adinolfi  (Atti  ft.  Accad.  Lined,  1925,  [vi],  1,  382 — 386). — 
X-Rays  exert  on  the  arrangement  of  bismuth  during  solidification 
an  effect  similar  to,  but  distinct  from,  a  debasing  effect,  and  varying 
in  nature  with  the  hardness  of  the  rays  used.  T.  H.  P. 

Calculation  with  Pole-systems  :  Crystal  Groups  and 
Crystal  Dynamics.  E.  Waelsch  (Ann.  Physik,  1925,  [iv],  76, 
534 — 560). — Mathematical.  F.  G.  T. 

Connexion  between  Thermo-electric  Power  and  Space 
Lattice  for  Pure  Iron.  A.  Goetz  (Physikal.  Z.,  1925,  26,  260 — 
264;  cf.  this  vol.,  ii,  187). — The  change  from  (3-  to  y-iron  at  the 
A3  point  is  accompanied  by  a  change  from  the  space-centred  cubic 
lattice  to  the  surface-centred  cube,  together  with  a  great  decrease 
in  dE/dT  (Pdchardson  equation).  This  ratio  increases  in  the  y  to 
8  transformation.  The  space-centred  lattice  is  thermo- electrically 
positive  with  respect  to  the  other  form.  E  is  proportional  to  the 
capacity  of  the  negative  component  for  absorbing  electrons,  which 
itself  depends  on  the  crystal  structure.  In  spite  of  its  greater 
density,  y-iron  has  a  smaller  capacity  for  holding  electrons  than 
the  ^-modification.  The  author  considers  the  thermo-electric  pro¬ 
cesses  to  be  governed  by  the  atomic  force-fields.  Each  atom  has 
its  own  sphere  of  force,  and  between  atoms  there  is  a  free  space 
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where  these  are  small.  The  free  space  determines  the  power  of 
retaining  electrons  and  the  thermo-electric  properties. 

It  is  assumed  that  the  radius  of  the  force-field  is  half  the  smallest 
distance  between  atoms  in  the  lattice.  This  leads  to  the  con¬ 
clusion  that  this  distance  does  not  change  at  the  transformation 
point.  The  assumption  is  justified  within  the  limits  of  error  by 
experiment  on  the  thermo-electric  power  near  the  transformation 
point.  Moreover,  the  behaviour  of  iron  under  dilatation  and  com¬ 
pression,  together  with  the  trifling  change  in  the  temperature- 
resistance  curve  at  this  point,  can  all  be  harmonised  with  the 
conception.  The  iron  crystal  lattice  wdiich  is  capable  (in  the 
thermo-electric  sense)  of  retaining  most  electrons,  possesses  (in  the 
sense  of  the  Richardson  equation)  the  largest  number  of  free 
electrons.  R.  A.  M. 

Physical  Properties  of  Nacreous  Sulphur.  H.  Whitaker 
(J.  Physical  Chem.,  1925,  29,  399 — 405). — When  sulphur  condenses 
on  a  glass  plate  in  droplets  it  is  found  that  these  droplets  gradually 
assume  various  crystalline  structures.  Nacreous  sulphur  forms  six- 
sided  plates  having  the  three  pairs  of  opposite  sides  parallel.  The 
colours  shown  by  these  plates  are  due  to  interference.  The  plates 
gradually  disintegrate  on  ageing,  probably  into  the  more  stable 
octahedral  variety.  M.  B.  D. 

Structure  of  Quenched  Carbon  Steels.  B.  D.  Enltind 
(J.  Iron  and  Steel  Inst.,  May,  1925  [Advance  proof];  10  pages). — 
The  structure  of  quenched  carbon  steels  as  ascertained  from  measure¬ 
ment  of  changes  in  electrical  resistivity  and  specific  volume  with 
annealing  temperature  is  described.  The  results  confirm  the  view 
that  martensite  is  transformed  into  troostite  at  100 — 200°  and  also 
that  austenite,  retained  after  quenching,  is  decomposed  at  about 
260°.  In  this  way,  it  may  be  shown  that  even  low-carbon  steels 
contain  some  untransformed  y-iron  after  quenching.  [Cf.  B., 
1925,  404.]  M.  E.  N. 

Artificial  Magnetic  Anisotropy  of  Nickel.  Phenomena 
of  Large  Discontinuities.  R.  Forrer  ( Compt .  rend.,  1925, 
180,  1253 — 1255). — Nickel  can  be  obtained  in  a  state  showing 
new  magnetic  properties.  Barkhausen  amplified  the  currents 
induced  by  progressive  magnetisation  of  a  substance  and  found 
discontinuities.  Van  der  Pol  found  6500  discontinuities  using  a 
sample  of  iron,  and  5000  with  ferro-nickel.  He  further  found  that 
discontinuities  could  be  observed  with  nickel  even  without  amplific¬ 
ation.  This  is  confirmed  for  ordinary  nickel  wire,  but  if  the  same  wire 
is  drawn  out  the  magnetisation  discontinuities  disappear.  If  this 
drawn  specimen  is  wound  round  a  cylinder,  the  phenomenon  reappears 
in  an  intensified  form.  The  cycles  have  been  studied  by  means  of 
a  magnetometer  under  different  field  limits.  With  nickel  stretched 
almost  to  breaking  point,  the  cycle  is  wide  and  regular.  When  the 
same  wire  is  wound  round  a  cylinder,  the  results  indicate  sudden 
irregularities  comparable  in  magnitude  with  the  total  magnetisation. 
This  sudden  increase  in  magnetisation  occurs  in  spite  of  the  gradual 
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decrease  in  the  field  under  the  experimental  conditions.  The 
property  persists  over  long  periods  of  time.  Heating  for  a  few 
seconds  above  1000°  causes  the  cycles  observed  to  revert  to  those 
ordinarily  found.  Heating  at  500°  does  not  effect  the  reversion, 
whilst  heating  at  temperatures  between  500°  and  700°  causes 
progressive  diminution  in  the  discontinuities.  About  720°  the 
crystalline  lattice  probably  undergoes  rearrangement.  R.  A.  M. 

Temper-brittleness  of  Steels  :  Susceptibility  to  Temper- 
brittleness  in  Relation  of  Chemical  Composition.  R.  H. 

Greaves  and  J.  A.  Jones  ( J .  Iron  and  Steel  Inst.,  May,  1925 
[Advance  proof];  25  pages). — Phosphorus  and  manganese  increase 
the  susceptibility  to  a  marked  extent,  silicon  and  vanadium  have 
only  a  slight  effect,  and  tungsten  has  practically  none.  Molybdenum 
has  a  very  pronounced  reducing  effect.  Temper-brittleness  in 
certain  steels  may  be  overcome  by  cooling  in  water,  or  preferably 
in  oil,  or  by  cooling  in  water  to  400°  and  then  air-cooling.  [Cf. 

B. ,  1925,  405.]  M.  E.  N. 

Anhysteretic  Magnetostrictive  Effects  in  Iron,  Nickel,  and 
Cobalt.  P.  McCorkle  ( Physical  Rev.,  1925,  [ii],  25,  541 — 549). 

Effect  of  a  Superposed  Alternating  Field  on  Apparent 
Magnetic  Permeability  and  Hysteresis  Loss.  T.  Spooner 
(. Physical  Rev.,  1925,  [ii],  25,  527—540). 

Modified  Reflexion  in  Metallography.  J.  Czochralski 
( Z .  anorg.  Chem.,  1925,  144,  131 — 141). — The  reflexion  of  light 
from  the  etched  surface  of  a  metal  is  governed  by  the  degree  of 
attack  of  the  etching  agent,  which  varies  with  the  inclination  of  the 
exposed  crystal  faces  to  the  crystal  axes.  The  directions  of  maxi¬ 
mum  reflexion,  which  may  be  determined  experimentally,  suffice 
to  fix  the  orientation  of  the  crystal,  and  hence  are  of  assistance  in 
the  examination  of  the  structure  of  a  metal  or  alloy.  Methods  of 
arriving  at  these  directions  are  described.  S.  I.  L. 

Thermal  Expansion  of  Binary  Mixed  Crystal  Systems. 

C.  H.  Johansson  (Ann.  Physik,  1925,  [iv],  76,  445 — 454). — Measure¬ 
ments  have  been  made  by  the  double -mirror  dilatometer  (this  vol., 
ii,  27)  of  the  expansion  coefficients  at  a  series  of  temperatures 
between  35°  and  — 180°  of  the  systems  silver-gold,  copper-nickel, 
gold-palladium,  silver-palladium,  copper-palladium,  and  copper- 
gold.  The  coefficients  for  all  mixtures  are  less  than  those  calculated 
by  the  simple  mixture  rule.  The  deviations  are  attributed  to 
distortion  of  the  atomic  lattices  owing  to  differences  of  atomic 
volume  and  of  atomic  force-field  between  the  pairs  of  components. 
The  magnitude  of  the  maximum  deviation  runs  parallel  with  the 
difference  of  atomic  volume  of  the  components.  Since  the  well- 
developed  peaks  which  characterise  the  diagrams  of  the  electrical 
properties  of  the  systems  copper-palladium  and  copper-silver  do 
not  occur  in  the  above  curves,  these  properties  are  not  related. 

F.  G.  T. 
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Plastic  Extension  and  Fracture  of  Aluminium  Crystals. 

G.  I.  Taylor  and  C.  F.  Elam  ( Proc .  Roy.  Soc.,  1925,  A,  108,  28 — 
51). — A  physical  and  mathematical  paper  in  which  the  distortion 
and  fracture  of  crystals  are  considered  and  a  theory  of  fracture  is 
outlined.  "  J.  S.  C. 

Martensite  and  Troostite.  J.  H.  Wheatley  ( J .  Iron  and 
Steel  Inst.,  May,  1925  [Advance  proof];  24  pages). — A  considera¬ 
tion  of  the  origin  of  the  different  forms  of  martensite  and  troostite 
and  their  behaviour  on  tempering  as  ascertained  from  a  micro¬ 
scopical  examination  of  the  quenched  specimens.  The  different 
types  of  martensite  and  troostite  are  described  in  detail  and  the 
formation  of  martensite  is  discussed.  [Cf.  B.,  1925,  404.] 

M.  E.  N. 

Increase  in  Strength  of  Single  Crystals  by  Alloying  and 
Cold-drawing.  P.  Rosbaud  and  E.  Schmid  (Z.  Physik,  1925, 
32,  197 — 225). — The  rigidity  of  metallic  crystals  is  expressed 
quantitatively  by  the  shearing  force  in  the  plane  of  slip  which  is 
necessary  to  produce  plastic  change  of  shape.  The  critical  value 
is  independent  of  such  force  as  may  be  perpendicular  to  the  plane ; 
for  zinc  containing  0-03%  of  cadmium  at  the  ordinary  temperature 
it  is  94  g./mm.2  Single  crystals  of  zinc  containing  0-53%  of  cadmium 
show  9  times  the  strength,  with  T03%  of  cadmium  12*2  times; 
extrapolating  for  pure  zinc  the  value  40  g./mm.2  is  obtained.  Zinc 
containing  more  than  0*  1  %  of  tin  solidifies  with  inclusions  of  zinc- 
tin  eutectic ;  with  0*5%  of  this  eutectic  the  strength  is  3  times  that 
of  the  crystal  free  from  tin.  The  increase  of  strength  produced  by 
cold-drawing  the  zinc-cadmium  crystals  rises  with  increase  of  the 
cadmium  content.  Photomicrographs  are  reproduced. 

E.  B.  L. 

Metal  Crystals.  III.  Thermal  Expansion  of  Zinc  and 

Cadmium.  E.  Gruneisen  and  E.  Goens  (Z.  Physik,  1924, 
29,  141 — 156). — Henning’s  expansion  apparatus  has  been  modified 
for  determinations  at  temperatures  in  the  neighbourhood  of  that  of 
liquid  hydrogen.  The  mean  coefficients  of  expansion  parallel  to  and 
perpendicular  to  the  hexagonal  axis  have  been  determined  over  the 
range  +100°  to  — 253°  for  single  crystals  of  cadmium  and  zinc 
having  axes  approximately  perpendicular  to  the  hexagonal  axis. 
The  values  observed  for  the  two  directions  are  not  identical ;  then- 
temperature  variation  is  extraordinary  and  has  considerable  bearing 
on  the  theory  of  the  solid  state.  An  analysis  is  developed  on  the 
basis  of  the  theories  of  Born  and  Debye  which  leads  to  values  of  the 
expansion  coefficients  agreeing  well  with  the  values  obtained 
experimentally.  R.  W.  L. 

Heat  of  Formation  of  Calcium  Hypochlorite.  B.  Neumann 
and  G.  Muller  (Z.  angew.  Chem.,  1925,  38,  193 — 195). — The  heat 
evolved  in  the  chlorination  of  calcium  hydroxide  moistened  with 
4%  excess  water  is  100*1  cal.  per  g.  of  lime,  or  247*5  cal.  per  g.  of 
chlorine.  More  or  less  water  yields  an  inferior  product.  Perfectly 
dry  chlorine  and  lime  will  not  react.  S.  K.  T. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  489 

A-Ray  Study  of  Fatty  Acids  and  Dibasic  Acids.  J.  J. 

Trtll at  (Compt.  rend.,  1925,  180,  1329 — 1332;  cf.  this  vol.,  ii, 
195). — The  orientation  of  fatty  acid  molecules  on  glass  is  very 
regular  if  a  small  quantity  of  alcoholic  solution  is  allowed  to  evapor¬ 
ate.  The  invisible  films  give  clear  X-ray  spectra  corresponding 
with  the  length  of  the  side-chain,  and  diffuse  effects  due  to  thicker, 
uneven  layers  of  crystals  are  eliminated.  The  maximum  distances 
for  the  fatty  acids  are  :  stearic  39-1  A.,  palmitic  35-13,  mvristic, 
31-14,  lauric  27-24,  decoic  23-30,  hexoic  19-30.  Thus  AA  for 
C„+2 — C n  is  3-94  (mean).  A  supposed  C17  acid  gave  two  series 
corresponding  with  a  mixture  of  stearic  (C18)  and  palmitic  (C16) 
acids,  an  interesting  analytical  application.  Thin  layers  of  fused 
dibasic  acids  were  prepared  on  glass.  The  spectra,  although  feeble, 
are  similar.  Succinic  acid,  maximum  distance  4-5  A. ;  ^  adipic, 
7-0;  suberic,  9-3;  sebacic,  11-4;  AA  for  Cn+2 — Cn=2-3A.  Two 
acids  with  odd  numbers  of  carbon  atoms  were  examined,  pimelic 
(C7)  and  azelaic  (C9),  with  distances  of  7-6  and  9-6  A.,  respectively, 
AA=2-0.  The  length  of  side-chain  for  an  acid  with  an  odd  number 
of  carbon  atoms  is  not  midway  between  the  two  acids  with  even 
numbers  on  either  side.  Neither  are  the  melting  points  midway. 
Thus  the  CH2  groups  in  a  chain  are  not  evenly  spaced.  The 
distance  between  C>;J  r  i  and  Cb„  is  smaller  than  that  between  CJit 
and  CV/i-i-  R.  A.  M. 

Tensimetric  Determination  of  Molecular  Weight  with 
Liquid  Ammonia  as  Solvent.  A.  Stock  and  E.  Pohland  (Ber., 
1925,  58,  [R],  657 — 661). — The  apparatus  consists  of  two  tubes  one 
of  which  contains  liquid  ammonia,  whereas  the  other  is  provided 
with  an  electro-magnetically  operated  stirrer  and  contains  the 
solution  of  the  substance  under  investigation  in  liquid  ammonia. 
The  tubes  are  connected  with  the  two  arms  of  a  differential  mercury 
gauge  and,  by  means  of  mercury  valves,  to  the  vacuum  apparatus. 
The  molecular  weight  ( M )  is  calculated  from  the  formula  M— 
llSp/L&p,  in  which  S  and  L  are  the  weights  of  solute  and  solvent, 
p  and  A p  the  vapour  tension  of  the  solvent  and  the  difference  between 
the  vapour  tensions  of  solvent  and  solution,  respectively. 

The  additive  compound  of  diborane  and  ammonia  (cf.  A.,  1923, 
ii,  408)  contains  the  simple  molecule  B0H6  in  the  solution. 

H.  W. 

Variation  of  the  Molecular  Condensation  of  Tin  with 
Temperature.  A.  Jouniaux  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
67 — 84). — The  molecular  weight  of  tin  is  calculated  for  various 
temperatures,  from  its  boiling  point,  heat  of  vaporisation,  and 
Trouton’s  rule ;  from  cryoscopic  measurements  in  various  metals 
and  in  iodine ;  from  vapour-pressure  measurements  of  its  amalgams ; 
and  from  surface  tension  measurements  of  the  liquid.  The  molecule 
is  approximately  triatomic  at  100°,  the  mean  molecular  weight 
decreases  linearly  with  temperature  until  the  molecules  are  monatomic 
at  about  620°  and  then  remains  constant  until  the  b.  p.,  2270°. 
Some  anomalous  cryoscopic  results  are  considered.  L.  J.  H. 

18* 
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Explosion  Potential  in  Carbon  Dioxide  at  High  Pressures. 

C.  E.  Guye,  P.  Mercier,  and  J.-J.  Weigle  ( Compt .  rend.,  1925, 
180,  1251 — 1253). — Summary  of  data.  R.  A.  M. 

Thomson  Effect  in  Copper,  Iron,  and  Carbon  Steels.  J. 

Young  ( Proc .  Physical  Soc .,  1925,  27,  145 — 157). — Measurements 
over  a  range  of  40 — 300°  in  annealed  wires  show  that  (o-pe— ou)/^\ 
where  cr  is  the  Thomson  effect  coefficient,  and  (PEjdT,  where  E 
is  the  thermo-electric  difference  of  potential,  when  respectively 
plotted  against  temperature  give  parallel  curves  (theory  requiring 
congruence)  both  of  which  have  a  minimum  at  180°.  The  Thomson 
effect  in  steel  wires  increases  with  their  carbon  content  and  passes 
through  a  minimum  value  near  250°.  Different  quantitative 
results  are  obtained  according  as  the  current  is  sent  along  or  against 
the  temperature  gradient ;  this  is  ascribed  to  structural  asymmetry 
due  to  the  direction  in  which  the  wire  was  drawn  through  the  die. 

W.  A.  C. 

Allotropy  of  Mecuric  Iodide.  S.  C.  Bokhorst  and  H. 
van  der  Zee  (Bull.  Soc.  chim.,  1925,  [iv],  37, 153 — 157). — Polemical 
against  Damiens  (ibid.,  1924,  [iv],  35,  87).  L.  J.  H. 

Allotropy  of  Mecuric  Iodide.  A.  Damiens  (Bull.  Soc.  chim., 
1925,  [iv],  37,  157 — 162). — Polemical  against  Bokhorst  and  van  der 
Zee  (cf.  preceding  abstract).  L.  J.  H. 

Calorimetric  Researches.  VIII.  The  Paraffin  Oil 
Method  :  an  Aid  in  the  Determination  of  the  Heats  of  Com¬ 
bustion  of  Difficultly  Combustible  and  Hygroscopic  Sub¬ 
stances.  P.  E.  Verkade,  J.  Coops,  and  H.  Hartman  (Rec.  trav. 
chim.,  1925,  44,  206 — 216). — The  technique  of  the  combustion  of 
organic  substances  in  the  calorimetric  bomb  is  described  in  detail 
and  discussed.  Methods  of  ignition  with  or  without  such  auxiliary 
substances  as  naphthalene  are  sometimes  unsatisfactory,  but 
success  is  always  attained  when  a  porous  pellet  of  the  substance  is 
drenched  with  paraffin  oil,  and  the  results  are  accurate  in  spite  of 
the  use  of  a  relatively  large  proportion  of  auxiliary  substance  of  high 
heat  of  combustion.  Comparative  determinations  are  recorded  by 
this  and  other  methods  for  a  number  of  compounds.  The  difficult 
cases  which  have  been  successfully  dealt  with  include  substances  of 
low  heat  of  combustion,  substances  of  high  melting  point,  substances 
which  form  voluminous  masses  of  crystals,  and  hygroscopic  sub¬ 
stances.  The  following  heats  of  combustion  are  recorded  :  i-tartaric 
acid  1845-8,  d-Y-benzyltartrimide  5602,  tetraethylsuccinic  anhydride 
7639,  s.-A7-diethyl-i-tartramide  5219-5,  trans-1 :  2  :  3  :  4-tetra- 
hydronaphthalene-2  :  3-dibenzoate  7521-5,  acetone  compound  of 
hydrobenzoin  8434,  anhydrous  oxalic  acid  678-0,  ammonium 
hydrogen  d- tartrate  2050-6,  isophthalic  acid  4629-5,  cf-A-phenyl- 
tartrimide  5245-7,  .s.-diphenylsuccinic  acid  6691-8,  r-diethylsuccinic 
anhydride  6375-8  cal./g.  G.  M.  B. 

Physical  Properties  of  Nitro  Derivatives.  L.  Desvergnes 
(Mon.  Sci.,  1925,  15,  73 — 78). — p-Chloronitrobenzene  obtained  by 
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purification  of  the  technical  product  has  m.  p.  83- 19°  (literature, 
83c) ;  its  solubility  in  water  at  17°  is  0-0028;  at  50°,  0-0125;  at 
100°,  0-0153.  l-Chloro-2  : 4-dinitrobenzene  has  in.  p.  50-08°  to 
50-12°  (Post  and  Naumann  give  50°;  Ullmann,  51°;  Wiirtz,  53°). 
It  is  stated  in  the  literature  to  be  insoluble  in  water,  but  at  15° 
the  solubility  was  found  to  be  0-008,  at  50°  0-041,  at  100°  0-159. 
The  solution  of  chloro-2  :  4-dinitrobenzene  is  brown  and  after  some 
time  a  violet-black  substance,  m.  p.  170°,  separates  (cf.  Vongerichten, 
A.,  1900,  i,  51).  Alkalis  convert  the  substance  into  pyridine  dinitro- 
phenate  (deep  red)  (cf.  Spiegel,  A.,  1900,  i,  51)  from  the  alcoholic 
solution  of  which  2  : 4-dinitrophenol  is  precipitated  by  hydro¬ 
chloric  acid.  l-Chloro-2  :  4  :  6-trinitrobenzene,  pale  straw-coloured 
crystals  when  pure,  has  m.  p.  81-64 — 81-67°  (literature  gives  83°). 
Its  solubility  in  water  (g.  substance  per  100  g.  water)  is  0-0178  at  15°, 
0-053  at  50°,  0-346  at  100°  (literature  states  insoluble  in  water). 
Some  hydrolysis  takes  place  with  water,  yielding  picric  acid, 
particularly  at  100°.  l-Chloro-2  :  4  :  6-trinitrobenzene  gives  an 
intense  black  coloration  with  pyridine  in  the  cold.  Evaporation 
of  the  solution  leaves  an  amorphous  substance  from  which  hot 
benzene  extracts  picric  acid  ;  the  residue  on  treatment  with  cold 
chloroform  yields  a  yellowish-orange,  crystalline  substance,  the 
alcoholic  solution  of  which  gives  ruby-red  crystals,  m.  p.  129 — 
130°,  the  composition  of  which  appears  to  correspond  with  the 
formula  2C6H2(0H)(N02)3,5C5H5N.  The  undissolved  reddish, 
amorphous  residue  softens  at  100°.  The  solubilities  of  the  sub¬ 
stances  in  several  organic  solvents  have  been  determined.  A.  C. 

Thermal  Data  on  Organic  Compounds.  I.  Heat 
Capacities  and  Free  Energies  of  Methyl,  Ethyl,  and  n-Butyl 
Alcohols.  G.  S.  Parks  (J.  Amer.  Chem.  Soc.,  1925,  47,  338 — 
345). — From  thermal  measurements  extending  to  very  low  temper¬ 
atures  the  specific  heats  of  the  crystalline  and  liquid  forms  of  methyl, 
ethyl,  and  n- butyl  alcohols  were  measured  and  also  their  heats  of 
fusion.  Methyl  alcohol  has  two  crystalline  forms  with  a  transition 
point  at  161-1°  Abs.,  the  second  form  melting  at  175-3°  Abs.,  the 
heat  of  fusion  being  23-7  cal./g.  The  heats  of  fusion  of  ethyl  and 
w-butyl  alcohols  are  respectively  25-76  and  29-93  cal./g.  Using 
the  third  law  of  thermodynamics  and  the  formula  of  Lewis  and 
Gibson  (A.,  1920,  ii,  585),  up  to  90°  Abs.  the  entropies  per  mol. 
at  298°  are  32-6,  42-3,  and  60-2  and  the  free  energies  of  formation 
are  — 44500,  —44000,  and  —44100  cal.  The  entropy  of  super¬ 
cooled  ethyl  alcohol  exceeds  that  of  the  crystalline  form  by  3-7 
units  per  mol.  at  87°  Abs.  L.  J.  H. 

Ratio  of  Specific  Heats  for  Liquids.  F.  A.  Schulze  ( Physikal . 
Z.,  1925,  26,  153— 155).— The  values  of  Cp-C,  and  Cp/Cv  for  37 
unassociated  and  for  16  associated  liquids  are  tabulated.  The 
difference  between  the  molar  heat  capacities  at  constant  pressure 
and  constant  volume  lies  between  10  and  11  for  all  unassociated 
liquids.  For  associated  liquids  the  value  is  considerably  lower. 

F.  G.  T. 
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Specific  Heats  and  Latent  Heats  of  Fusion  of  Ice  and  of 
Several  Organic  Compounds.  0.  Maass  and  L.  J.  Waldbauer 
( J .  Amer.  Chem.  Soc.,  1925, 47,  1 — 9). — An  apparatus  is  described  for 
measuring  the  heat  capacity  of  substances  between  16-5°  and  various 
temperatures  ranging  from  —180°  to  0°.  From  this  the  specific 
heat  is  calculated  and  the  latent  heat  of  fusion  if  the  solid  melts 
below  16-5°.  The  specific  heat  of  ice  may  be  represented  by 
c=0-485-j-  0-000914£— 0-00000546£2.  The  latent  heats  of  fusion  of 
water,  benzene,  acetone,  and  methyl  alcohol  are  79-42,  30-56,  19-60, 
and  16-40,  respectively.  Where  the  specific  heat  of  a  compound 
varies  greatly  with  the  temperature  the  atomic  heat  is  a  highly 
constitutive  property.  L.  J.  H. 

Trouton’s  Ratio  at  the  Absolute  Zero.  N.  Perrakis  ( Compt . 
rend.,  1925,  180,  579 — 580;  cf.  ibid.,  1924,  179,  562). — As  the  tem¬ 
perature  falls,  Trouton’s  ratio  varies  according  to  an  exponential 
function  of  the  temperature  and  tends  to  a  limiting  value,  at  the 
absolute  zero,  equal  to  l-5i?,  the  specific  heat  at  constant  volume  of 
a  monatomic  gas.  G.  M.  B. 

Heats  of  Formation  of  Phenol-Water  Solutions  at  75°. 

J.  B.  Ferguson  and  W.  B.  Hope  (Trans.  Roy.  Soc.  Canada,  1924, 
[iii],  13,  III,  121). — The  maximum  heat  effect  occurs  at  approx¬ 
imately  61%  phenol  by  weight  and  is  5-0  cal. /g.  of  solution  (heat 
absorbed).  J.  S.  C. 

Cooling  of  Hot  Bodies  in  Gases  and  Liquids.  R.  Seeltger 
( Physikal .  Z.,  1925,  26,  282 — 295). — A  review  and  bibliography  of 
the  hydrodynamic  and  gas  film  theories  of  cooling.  F.  G.  T. 

Temperature-Entropy  Diagrams  for  Nitrogen  and  Oxygen. 

W.  H.  Rodebush,  J.  W.  Andrews,  and  J.  B.  Taylor  (J.  Amer. 
Chem.  Soc.,  1925,  47,  313 — 319). — A  method  of  determining  the  heat 
content  of  superheated  liquids  depending  on  the  proportion 
vaporised  on  adiabatic  expansion  is  described  and  applied  to 
nitrogen  and  oxygen.  The  temperature-entropy  diagrams  are 
given  for  these  elements,  as  liquids  under  their  own  vapour  pressure, 
from  the  boiling  to  the  critical  points.  L.  J.  H. 

Entropies  of  the  Vapours  of  Zinc  and  Lead.  W.  H.  Rode¬ 
bush  and  A.  L.  Dixon  (J.  Amer.  Chem.  Soc.,  1925,  47,  1036 — 4043). 
— The  vapour  pressure  of  zinc,  measured  by  the  method  described 
previously  (A.,  1923,  ii,  738),  is  expressed  by  the  relation  :  logp(mm.) 
=  — 6967 /T — 2-162  log  T+2-298X 104T+15T817,  which  also  in¬ 
cludes  Braune’s  figures  (A.,  1920,  ii,  491).  The  measurements  for 
lead,  which  entailed  some  experimental  difficulty,  are  given  by  the 
following  equations,  which  include  Egerton’s  results  (Phil.  Mag., 
1917,  [vi],  33,  33)  :  log  p(mm.)  =  — 9854/T+ 7-822  between  900°  and 
1600°  Abs.,  and  logp(mm.)  = —  10100/T — 0-65  log  T+10-05  between 
600°  and  900°  Abs.  The  entropies  of  the  vapours  calculated  by 
means  of  these  equations  agree  with  the  values  predicted  by  Tetrode 
(Ann.  Physik,  1912,  [iv],  38,  434).  S.  K.  T. 
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Specific  Gravity  of  Solid  Binary  Compounds.  U.  Panichi 
(Atti  E.  Accad.  Lincei,  1924,  [v],  33,  572 — 579). — With  minerals 
(cf.  this  vol.,  ii,  64)  and  a  number  of  solid  binary  compounds 
examined,  as  the  ratio  of  the  atomic  volume  to  the  valency  of  the 
element  combined  with  the  non-metal  decreases,  the  excess  of  the 
calculated  density  ( loc .  cit.)  over  the  actual  density  tends  first  to 
assume  maximum  positive  values  and  then  to  diminish  gradually. 

T.  H.  P. 

Vapour-pressure  Curves  of  Salts.  R.  Lorenz  and  W.  Herz 
( Z .  anorg.  Chem.,  1925,  143,  336 — 342). — Lorenz  (A.,  1924,  ii, 
654)  has  shown  that  the  constant  q  in  Diihring’s  vapour-pressure 
formula  (T2—T1)/(02—01)=q  is  in  many  cases  equal  to  Txjdv 
Values  of  q  and  of  TJ0-,  have  now  been  evaluated  for  a  con¬ 
siderable  number  of  halides  for  which  vapour-pressure  data  are 
available,  water  and  hexane  being  used  as  reference  substances. 
The  value  of  q  is  reasonably  constant  over  a  range  of  temperatures ; 
the  agreement  between  q  and  T1/d1  is  less  good,  but  is  considered  as 
close  as  could  be  expected  for  substances  so  different  in  character 
as  halides  and  water  or  hexane.  Tantalum  fluoride  is  an  exception, 
q  not  being  constant,  whereas  cuprous  chloride,  bromide,  and  iodide 
and  thallium  fluoride  give  constant  values  for  q,  but  much  lower  or 
higher  values  for  T1/6l.  A.  G. 

Partial  Pressure  of  Water  Out  of  Aqueous  Solutions  of 
Sulphuric  Acid.  C.  H.  Greenewalt  {I rid.  Eng.  Chem.,  1925, 
17,  522 — 523). — A  series  of  curves  showing  vapour  pressures  plotted 
against  concentrations  for  even  temperatures  was  prepared,  and 
from  these  curves  others  correlating  logp  with  l/T  were  plotted. 
The  parameters  for  the  equations  of  these  curves  are  given  in  a 
table.  [Cf.  B.,  July  3rd.]  D.  G.  H. 

Germanium.  VIII.  Physical  Properties  of  Monogermane. 

R.  B.  Corey  and  A.  W.  Laubengayer  [with  L.  M.  Dennis]  ( J.  Amer. 
Chem.  Soc.,  1925,  47,  112 — 117). — One  litre  of  monogermane, 
GeH4,  under  standard  conditions  weighs  3-420  g.  (theoretical  3-416), 
the  composition  being  confirmed  by  analysis;  m.  p.  — 165°, 
b.  p.  — 90°,  d  at  — 142°  1-523.  It  decomposes  into  its  elements  at 
280 — 285°.  The  vapour  pressures  from  —145°  to  — 90°  are  given. 
The  results  differ  from  those  of  Schenck  (A.,  1922,  ii,  855),  but  are 
probably  more  trustworthy  since  the  log  P-1  IT  curve  is  linear. 

L.  J.  H. 

Saturation  Pressure  of  Mercury  up  to  2000  kg.,/cm.2  F. 
Bernhardt  ( Physikal .  Z.,  1925,  26,  265 — 275). — The  saturation 
pressure  of  mercury  was  measured  up  to  a  temperature  of  1435° 
and  a  pressure  of  2020  kg. /cm.2  For  low  pressures,  an  electrically 
heated  glass  capillary  tube  was  used.  For  higher  pressures  and 
temperatures,  a  Des  Coudres  bomb  with  a  quartz  window  was 
employed.  For  the  highest  pressures,  the  window  was  omitted. 
In  the  latter  case,  the  mercury  was  contained  in  a  quartz  vessel, 
and  the  boiling  point  determined  by  changes  of  resistance  of  a  mercury 
thread  in  a  capillary  tube  forming  part  of  the  quartz  vessel.  An 


ii.  494 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


investigation  of  the  strengths  of  glass  capillary  tubes  showed  that 
at  equal  temperatures  the  strength  of  ordinary  Jena  glass  is  greater 
than  that  of  hard  glass.  The  saturation  pressures  at  temperatures 
up  to  850°  are  slightly  less  than  those  found  by  Cailletet.  The 
following  pressures,  in  kg. /cm.2,  are  typical  of  higher  temperatures  : 
1000°,  260;  1100°,  425;  1200°,  665;  1300°,  1025;  1400°,  1600; 
1435°,  2020.  The  Hertz-Knudsen  formula  holds  satisfactorily  up 
to  1000°.  The  author’s  values  are  consistently  higher  than  those 
calculated  from  the  density  measurements  of  Bender  (A.,  1915,  ii, 
673).  Taking  Bender’s  value  of  1650°  as  the  critical  temperature  of 
mercury,  extrapolation  gives  a  critical  pressure  of  3000 — 3500 
kg. /cm.2  F.  G.  T. 

Vapour  Pressures  of  Solid  and  Liquid  Benzophenone 
between  0°  and  48°.  M.  Volmer  and  P.  Kirchoff  (Z.  physikal. 
Chem.,  1925,  115,  233 — 238). — The  vapour  pressures  of  the  equili¬ 
brium  forms  were  determined  by  a  modification  of  Knudsen’s 
method  (Ann.  Physilc,  1909,  [iv],  29,  179) ;  the  apparatus  employed 
is  described.  The  vapour  pressures  of  super-cooled  liquid  benzo¬ 
phenone  were  obtained  by  the  method  of  Volmer  and  Estermann 
(A.,  1922,  ii,  193).  The  measured  value  of  the  vapour  pressure  of 
solid  benzophenone  at  40°  is  about  11  %  too  low ;  this  error,  however, 
probably  decreases  at  lower  temperatures.  L.  F.  G. 

Vapour  Pressures  and  Boiling  Points  of  Mono-  and  Di- 
methylanilines  and  Mono-  and  Di-ethylanilines.  0.  A. 

Nelson  and  H.  Wales  (J.  Amer.  Chem.  Soc.,  1925, 47,  867 — 872). — 
The  vapour  pressures  of  mono-  and  di-methylanilines  and  mono- 
and  di-ethylanilines  were  measured  at  5°  intervals  from  40°  to  220°. 
The  latent  heats  L  and  vapour  pressures  P  at  various  temperatures 
T  are  given  by  the  following  equations  :  monomethylaniline,  b.  p. 
195-70°/760  mm.,  L=  17369-0-  12-933T ;  log  P-28-15S0- 
(3706-4/jP)— 6-504  log  T ;  dimethylaniline,  b.  p.  193-50°/760  mm., 
£=  12953-0— 4-62T ;  log  P= 15T4437 -  (2828-5 /T)— 2-3234  log  T ; 
monoethylaniline,  b.  p.  204-72°/760  mm.,  A=13248-0— 3-9T ; 
log  P=14-1910— (2892-9/T)  — 1-9613  log  T ;  diethylaniline,  b.  p. 
216-277760  mm.,  P=1412-6-5-3081P ;  log  P=16-40076-(3102-3/ 
T)  -2-6693  log  T.  F.  G.  W. 

Temperatures  of  Corresponding  Densities.  W.  Herz 
(Z.  anorg.  Chem.,  1925, 144,  40 — 44). — The  ratios  of  the  temperatures 
at  which  the  density  of  a  fluid  is  a  definite  fraction  of  the  critical 
density,  to  the  critical  temperatures,  have  been  calculated  for  a 
great  number  of  fluids,  both  temperatures  being  absolute.  The 
ratio  TjTjc,  T  being  the  temperature  at  which  the  density  is  one-half 
of  the  critical  density,  is  very  close  to  0-978,  the  maximum  divergence 
in  39  cases  being  only  about  1  %  ;  for  lower  ratios  of  the  density,  the 
divergence  increases,  the  ratio  being  0-830  with  a  maximum  diver¬ 
gence  of  6%  for  one-tenth  of  the  critical  density,  and  0-697  with  a 
maximum  divergence  of  11-5  %  for  one-fiftieth  of  the  critical  density. 
Ratios  of  temperatures  at  which  the  densities  are  2  and  2-75  times 
the  critical  density  are  also  compared ;  the  agreement  is  not  so  good. 

S.  I.  L. 
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Equation  of  State  of  Liquids  and  Solids  at  High  and 
Low  Temperatures.  J.  J.  van  Laar  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1924,  27,  897 — 913). — The  quantity  b  in  the  van  der 
Waals’  equation  is  assumed  to  be  a  function  of  v,  equal  to  bgj[  1-f- 
(bg — b0)/v].  Certain  consequences  of  this  assumption  are  discussed 
and  the  equation  of  state  is  derived  from  thermodynamic  relations. 

L.  L.  B. 

Definition  of  a  Perfect  Gas.  A.  L.  Clark  (Trans.  Boy.  Soc. 
Canada,  1924,  [iii],  18,  III,  293 — 311). — Four  criteria  are  usually 
applied  to  define  a  perfect  gas.  These  may  be  expressed  mathem¬ 
atically  :  as  I  Pv=f(T)]  II  v=kT ;  III  A —  P  =  0, 

and  IV  —v]/Cp— 0.  (P— pressure,  y=volume,  T— 

Abs.  temperature,  A— internal  pressure,  /i— the  change  in  temper¬ 
ature  on  expansion  without  doing  external  work.)  The  above  are 
not  independent,  and  it  is  shown  mathematically  that  if  any  two 
are  satisfied  the  others  are  also.  The  best  method  of  defining  a 
perfect  gas  depends  on  the  purpose  at  hand.  A  definition  free  from 
all  uncertainty  and  applicable  to  all  experimental  work  is  that 
“  a  perfect  gas  is  one  which  obeys  the  laws  of  Boyle  and  Joule.” 

J.  S.  C. 

Entropy  and  Probable  State  of  Ideal  Gases.  F.  von  Hauer 
(PhysikaL  Z.,  1925,  26,  281 — 282). — Consideration  of  the  heat 
exchange  between  a  mass  of  gas  and  a  gas  reservoir  at  a  very  much 
higher  temperature  shows  that  the  probable  state  of  the  gas  at  a 
given  temperature  and  volume,  calculated  by  the  application  of 
Maxwell’s  distribution  law  alone  (Ann.  Physik,  1915,  [iv],  47,  365), 
is  related  to  the  entropy  by  an  equation  identical  in  form  with  the 
Boltzmann  equation  S—  k  log  W -j-constant.  F.  G.  T. 

Quantising  of  Monatomic  Gases.  M.  Planck  (Sitzungsber. 
Preuss.  Akad.  IFiss.  Berlin,  1925,  49 — 57). — Mathematical.  An 
investigation  as  to  whether,  in  view  of  the  conclusions  of  Stern  and 
Gerlach  (Z.  Physik,  1922,  9,  349),  quantum  statistical  methods  may 
be  applied  to  the  theory  of  gases.  Previous  conclusions  (A.,  1920, 
ii,  414)  are  modified  by  regarding  each  state  of  a  gas  system  of  N 
molecules  as  characterised  by  N !  different  phase  points,  since  two 
phase  points  in  which  two  or  more  atoms  have  exchanged  co¬ 
ordinates  or  velocity  components  are  to  be  regarded  as  in  identical 
states.  Each  quantum  cell  is  thus  defined  by  N /-congruent  cells 
in  generalised  space.  To  each  “  nuclear  cell  ”  the  space  A3*v  is 
ascribed.  On  this  basis,  expressions  are  developed  for  the  free 
energy,  entropy,  and  energy  content  of  a  monatomic  gas.  Gas 
degradation  at  low  temperatures  and  high  densities  is  predicted  by 
these  expressions,  which  are  compared  with  those  deduced  by 
Einstein  (cf.  following  abstract).  F.  G.  T. 

Quantum  Theory  of  the  Monatomic  Perfect  Gas.  A. 

Einstein  ( Sitzungsber .  Preuss.  Akad.  Wiss.  Berlin,  1925,  3 — 14). — 
Mathematical.  Continuation  of  previous  work  (ibid.,  1924,  261 — 
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267).  In  the  earlier  paper  the  conditions  necessary  for  a  perfect  gas 
to  have  its  entropy,  statistical,  and  thermodynamic  character  in 
accordance  with  Boltzmann’s  hypothesis  were  investigated  and  the 
classical  gas  equation  was  discussed.  In  the  present  paper,  the 
theory  of  the  deviation  of  the  gas  equation  is  extended.  At  any 
temperature  a  saturation  density  of  perfect  gas  is  postulated  such 
that  the  molecules  in  excess  of  this  density  do  not  take  part  in  thermal 
agitation.  The  statistical  properties  (density  and  vibration  fre¬ 
quencies)  are  considered  mathematically.  The  following  approx¬ 
imation  for  the  equation  of  state  is  given  :  p— RTr][l  —O-lSQh^N^rj / 
(27 tMRT)^"-],  wrhere  ^=molecular  concentration,  N= number  of 
molecules  per  mole,  J/=molecular  weight.  R.  A.  M. 

Entropy  of  Perfect  Gases  at  Absolute  Zero.  N.  de  Kolos- 
sowsky  ( J .  Chim.  phys.,  1925,  22,  77 — 78). — Theoretical.  Planck’s 
equation  logp=  —  U(iIART-\-a.[ARJrCpIAR  .  log  T  (1)  combined 
with  the  equation  for  the  entropy  of  a  perfect  gas,  Sg,  gives 
the  relation  (2)  Sg=U0jTJrCp,  from  which  Planck  (“  Vorlesungen 
iiber  Thermodynamik  ”)  concluded  that  the  entropy  of  a  gas  at 
absolute  zero  is-f-cc .  Equation  (1)  is  identical  with  empirical 
formulae  of  the  type  log  p=AJrB/TJrC  log  T,  in  which  C  is  found 
experimentally  to  be  negative.  The  proof  adopted  by  Planck  thus 
involves  the  assumption  that  CP  is  negative,  which  is  contrary  to 
experimental  fact.  The  proof  is  therefore  unjustifiable,  although  the 
conclusion  that  oo  at  the  absolute  zero  is  possibly  correct. 

W.  H.-R. 

Validity  of  Gas  Equations.  I.  W.  Herz  (Z.  Elektrochem., 
1924, 30,  604 — 607). — Nernst’s  gas  equation  p(r— vx)—RT{\  —  p/pc), 
where  p,  pc  are  the  pressures  and  critical  pressures,  v,  vr  the  volumes 
of  gases  and  liquids  respectively  at  absolute  temperature  T,  and  R  is 
the  molecular  gas  constant,  is  tested  for  various  organic  and  inorganic 
substances  from  T=213°  upwards,  using  values  given  in  the  Landolt— 
Bornstein  tables.  Apart  from  inaccuracies  due  to  interpolation,  the 
value  of  R  is  found,  in  general,  to  be  correctly  given  up  to  temper¬ 
atures  of  0-8  to  0-9  of  the  critical  temperatures.  It  is  suggested 
that  deviations  may  be  attributed  to  molecular  association. 

C.  H.  D.  C. 

Surface  Tension  :  Interpretation  of  the  Eotvos  Expression. 

L.  Brillouin  ( Compt .  rend.,  1925,  180,  1248 — 1251). — Theoretical 
interpretations  of  the  Eotvos  expression  —8A/ST.  Fm2/3= constant 
are  inadequate.  L4= capillary  constant  of  a  liquid,  Fw= molecular 
volume;  the  constant  for  very  different  liquids  is  2T — 2-25  C.G.S.) 
Two  factors  are  considered :  waves  of  capillarity  setting  in  motion 
the  molecules  of  the  surface  layer  and  penetrating  little  into  the 
interior  of  the  liquid,  and  compression  waves  agitating  the  interior. 
The  velocity  TF  of  capillarity  waves  is  given  by  W—[27rAvl(p1—p2)]113, 
where  v  is  frequency  and  px,  p2  are  the  densities  of  liquid  and  vapour, 
respectively.  If  Sm  is  the  area  of  a  unimoleeular  film  of  1  g.- 
mol.  of  liquid  there  are  NjSm  mols.  per  unit  area;  since  each  has 
three  degrees  of  freedom  the  number  per  unit  area  is  3N (8m.  The 
energy  of  agitation  (Debye)  will  then  be  t— 3A7 .  KT ;Sm—3RT /Sm. 
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This  energy  is  partitioned  among  frequencies  extending  from  0  to 
an  upper  limit  ve  with  an  accumulation  near  the  limit.  These  waves 
exert  on  unit  length  a  force  w=  Wge  /2  W =3 e/4,  wdiere  Wg  represents 
the  velocity  of  the  group  8 vjd(v{W )  and  is  equal  to  3 IT/2.  This 
force  will  diminish  the  static  surface  tension  rf0  (that  obtained  in 
the  absence  of  thermal  agitation)  so  that  the  surface  tension  coeffi¬ 
cient  at  temperature  T  will  be  Ar=A0— 3e/4— A0— 9RT/4:Sm,  an 
expression  closely  resembling  that  of  Eotvos  wiien  differentiated  : 
—8 A /ST  .  $m=9i?/4=constant. 

If  d  is  the  mean  distance  separating  molecules  in  the  liquid  (he., 
Nd 3—  Vm),  and  8  is  the  mean  distance  in  the  surface  layer  No2~Sm, 
and  if  d  and  8  are  equal,  Sm~N1,sVm213.  Hence  — oA  j'oT  .  Fm2/3=9 ( 
4.  RN'm=2-2,  since  12=8-31  X  107  and  A=61  X  1022.  The  agree¬ 
ment  justifies  the  assumptions  made,  and  in  particular  that  d=8, 
he.,  that  the  distance  separating  molecules  in  the  surface  layer  is  little 
different  from  that  in  the  bulk  of  liquid,  although  the  distances 
between  the  first  and  second  layers  mav  be  verv  different. 

R.  A.  M. 

Determination  of  Surface  Tension  from  the  Rise  in  Capillary 
Tubes.  S.  Sugden  ( J .  Amer.  Chem.  Soc.,  1925,  47,  60 — 64). — 
Mathematical.  L.  J.  H. 

Compressibilities  of  Gases  at  0°  and  below  one  Atmosphere, 
and  the  Divergence  from  Avogadro's  Law.  III.  Ethylene, 
Nitrous  Oxide,  Nitric  Oxide,  and  Methyl  Ether.  T.  Batuecas 
(J.  Chim.  phys.,  1925,  22,  101 — 115). — A  continuation  of  previous 
work  (cf.  Guye  and  Batuecas,  A.,  1922,  ii,  617).  The  following 
values  are  found  for  the  divergence  from  Avogadro's  law  (1  -f-  A) 
and  the  compressibility  at  0°.  Ethylene,  1-00780  and  102  X  10~6 ; 
nitrous  oxide,  1-00739  and  97-8  X  10“6;  nitric  oxide,  1-00112  and 
14-7  X 10-6  ;  methyl  ether,  1-02540  and  326  X  10~6.  The  results 
for  ethylene  give  12-000  as  the  atomic  weight  of  carbon,  and  those 
for  nitrous  and  nitric  oxides  give,  respectively,  14-003  and  14-006 
as  the  atomic  weight  of  nitrogen.  The  results  for  methyl  ether  are 
not  in  such  good  agreement,  and  in  this  case  the  compressibility 
diminishes  as  the  pressure  is  lowered.  W.  H.-R. 

Compressibilities  of  Gases  at  0°  and  below  one  Atmosphere, 
and  the  Divergence  from  Avogadro’s  Law.  IV.  T.  Batuecas, 
G.  Maverick,  and  C.  Schlatter  {J.  Chim.  phys.,  1925,  22,  131 — 
141 ;  cf.  Guye  and  Batuecas,  A.,  1922,  ii,  617,  and  preceding 
abstract). — A  new  apparatus  has  been  constructed  generally 
resembling  that  used  by  Guye  and  Batuecas  {Joe.  cit.),  but  differing 
in  dimensions  and  minor  details.  For  oxygen,  the  divergence  from 
Avogadro's  law  is  determined  as  l-f-^=l -00087,  in  good  agreement 
with  the  value  1-00085  found  with  the  old  apparatus,  and  indicating 
that  for  oxygen  the  errors  due  to  adsorption  on  the  glass  surfaces 
are  negligible.  W.  H.-R. 

Compressibility  of  some  Organic  Liquids.  K.  Schmidt 
{Ann.  Physik,  1925,  [iv],  76,  571 — 589). — The  compressibilities 
of  n-hexane,  nitrobenzene,  bromobenzene,  chlorobenzene,  chloro¬ 
form,  toluene,  o-nitrotoluene,  o-toluidine,  and  rn-toluidine  wrere 
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measured  at  18°  and  8°  by  Rontgen's  method.  The  measurements 
were  comparative,  with  Rontgen’s  value  for  water  as  a  standard. 
A  full  discussion  is  given  of  the  corrections  applied  to  the  results, 
which  are  estimated  as  correct  to  within  0-6%.  F.  G.  T. 

Relation  between  the  Viscosities  of  Liquids  and  their 
Molecular  Weights.  D.  B.  Macleod  (Trans.  Faraday  Soc.,  1925, 
27  [Advance  proof]). — The  viscosities  of  liquids  are  best  compared 
at  temperatures  at  which  the  free  space  is  a  definite  fraction  of 
the  total  volume.  Since  the  expression  qtxtA=c,  where  yt  and  xt 
are  the  viscosity  and  free  space  at  temperature  t,  does  not  contain 
the  temperature,  it  is  more  simple  to  calculate  the  free  space  at  0° 
for  all  liquids,  and  then  to  adjust  the  viscosity  by  calculation  to  a 
fixed  value  of  the  free  space.  The  free  space  at  0°  (£0)  can  be 
calculated  from  the  viscosities  at  0°  and  10°  liv  the  relation  r;0/^10= 
(xq-j-  F10+l)/.r0F10,  where  F10  is  the  volume  at  10°  of  1  c.c.  at  0°. 
When  the  molecular  weights  are  plotted  against  the  viscosities  of 
each  liquid  with  the  free  space  adjusted  to  a  fixed  ratio  1  /10th  of  the 
total  volume,  normal  substances  lie  approximately  on  a  straight  line, 
whilst  associated  substances  are  removed  from  this  line.  The 
factors  by  which  the  molecular  weights  must  be  multiplied  in  order 
to  make  associated  substances  lie  on  the  normal  line  (see  above), 
are  in  general  agreement  with  the  association  factors  found  by  other 
means.  The  viscosity  of  a  liquid  may  therefore  be  expressed  in  the 
form  y)—KMa\x ,  where  A =0-5492,  M  is  the  molecular  weight  in 
the  gaseous  phase,  a  the  degree  of  association  in  the  liquid,  and  x  the 
relative  amount  of  free  space.  W.  H.-R. 

Physical  Properties  of  Water.  D.  B.  Macleod  (T vans.  Faraday 
Soc.,  1925,  27  [Advance  proof] ;  cf.  preceding  abstract). — In  most 
liquids,  association  causes  a  loss  both  of  volume  and  of  free  space, 
but  viscosity  and  density  data  indicate  that  in  water  association 
results  in  a  loss  of  free  space  but  a  gain  in  volume,  owing  to  the 
bulky  nature  of  the  associated  molecule.  As  the  temperature  is 
raised  from  0°,  the  bulky  molecules  dissociate,  causing  a  decrease 
in  volume  which  is  counteracted  by  the  ordinary  thermal  expansion, 
and  this  causes  a  minimum  volume  to  occur  at  4°.  The  viscosity, 
however,  decreases  continuously  with  rise  of  temperature  because  the 
dissociation  causes  a  decrease  in  molecular  weight  and  an  increase 
in  free  space,  both  of  which  diminish  the  viscosity  ( loc .  cit.).  When 
water  is  compressed,  the  bulky  molecules  dissociate  and  hence 
water  has  an  added  compressibility,  but  whilst  the  dissociation 
increases  the  free  space,  further  compression  reduces  the  volume 
and  also  the  free  space,  and  hence  the  viscosity  shows  an  initial  sag 
with  application  of  pressure  followed  by  a  continual  rise  with 
further  pressure.  W.  H.-R. 

Variation  of  Viscosity  of  Fluids  as  a  Function  of  Volume. 

J.  Dubief  ( Compt .  rend.,  1925, 180,  1164 — 1166). — According  to  the 
kinetic  theory,  the  coefficient  of  internal  friction,  ?/0,  is  proportional 
to  the  mean  path,  L,  and  to  the  mass,  M1,  of  gas  traversing  unit 
surface  in  unit  time,  i.e.,  y0=2M1L  (1).  But  A F—N^mu/G  (2),  and 
L =\3/tt-\/2p2  (3)  (where  N1  is  the  number  of  molecules  in  unit 
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volume,  m  the  mass  of  a  molecule,  u  its  mean  velocity,  X  the  mean 
distance,  and  p  the  diameter  of  collision).  In  their  application  to 
actual  fluids,  these  relations  require  correction.  For  a  spherical 
molecule  of  a  real  gas  M\=M'vj(v — %),  where  M \  is  the  mass  of  real 
gas  traversing  unit  volume  in  unit  time,  v  the  volume,  and  bQ  the 
co-volume  of  van  der  Waals.  Since  L  requires  no  correction, 
n=2M'1L=2M'Lvj(v—b0)=n0v/(v—b0)  (4).  For  carbon  dioxide 
(cf.  A.,  1912,  ii,  832),  60=0-002363  and  the  relations  are  well  verified. 
Beyond  v=12&0/-7r,  b0  shoidd  diminish.  This  conclusion  is  verified. 
The  van  der  Waals  equation  can  be  written :  vj(v—b0)  =  (p-j-a]v^v!RT 
and  from  (4)  njnQ=v/(v—b0),  thus  n fn0 = (p -f  a jv2 )  v  I R T .  The 
degree  of  agreement  is  as  good  for  this  expression  as  for  the  van  der 
Waals  equation  itself.  Similarly,  the  Dieterici  equation  leads  to 
7ijn0=vj(v—b0)  =  (pvlRT)eclvRT.  The  agreement  is  improved,  but 
discrepancies  persist,  due,  it  is  suggested,  to  the  lack  of  an  exact 
equation  of  state.  R.  A.  M. 

Measurements  of  Viscosity  by  the  Ostwald  Viscosimeter. 

F.  Martin  (Bull.  Soc.  chim.  Belg.,  1925,  34,81 — 116). — An  investig¬ 
ation  of  conditions  necessary  to  obtain  accurate  viscosities  with  a 
simple  type  of  viscosimeter.  The  values  of  Thorpe  and  Rodger 
for  water,  ethyl  ether,  carbon  tetrachloride,  benzene,  and  ethylene 
bromide  were  taken  as  standards  and  a  comparison  was  made  of 
the  values  found  for  the  viscosities  of  these  liquids  in  seven  viscosi¬ 
meters  of  various  dimensions  at  15°  and  30°.  Variations  of  from 
3  to  10%  were  found,  the  magnitude  of  the  error  being  roughly 
proportional  to  the  speed  of  outflow.  By  modifying  the  Ostwald 
viscosimeter  so  that  the  end  of  the  capillary  tube  projected  into 
a  subsidiary  bulb  lying  slightly  above  and  to  the  side  of  a  larger 
bulb,  a  constant  level  was  obtained  below  the  capillary  tube.  This 
reduced  considerably  the  variations  in  viscosities  measured  in 
apparatus  of  different  dimensions.  An  investigation  of  the  effect 
of  hydrostatic  pressure  showed  that  there  is  a  critical  velocity  of 
outflow  beyond  which  Poiseuille’s  law  does  not  hold.  Data  are 
given  for  the  construction  of  viscosimeters  by  the  use  of  which 
viscosities  may  be  determined  to  1  %  by  the  application  of  a  formula 
containing  a  simple  correction  term.  F.  G.  T. 

Viscosity  of  Ethyl  Ether  near  the  Critical  Point.  A.  L.  Clark 
(Trans.  Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  329 — 338). — Previous 
experiments  (A.,  1916,  ii,  16),  the  results  of  which  were  interpreted 
as  supporting  the  view  that  the  liquid  state  persisted  above  the 
critical  temperature,  have  been  repeated  and  are  shown  to  confirm 
the  classical  theory  of  Andrews.  The  results  of  the  earlier  paper 
are  to  be  interpreted  as  due  to  the  inability  of  the  density  to  dis¬ 
tribute  itself  within  the  experimental  tube  except  after  a  long 
period  of  time.  J.  S.  C. 

Viscosity  of  Cotton  Cellulose.  J.  O.  Small  (Ind.  Eng.  Chern., 
1925,  17,  515 — 517). — Factors  influencing  viscosity  are  origin  of 
the  plant  and  conditions  of  growth,  and  the  subsequent  purification 
treatment  of  the  cellulose.  Viscosity  may  be  determined  and 
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consistent  results  obtained  by  a  modification  of  Joyner’s  “  cupram- 
monium  ”  solution  method  (T.,  1922,  121,  1511),  and  the  viscosity 
of  the  nitrated  products  may  thus  be  controlled.  It  is  necessary  in 
the  ease  of  low- viscosity  types  of  cotton  lint  to  use  a  solvent  con¬ 
taining  approximately  3%  of  copper.  [Cf.  B.,  July  3rd.]  D.  G.  H. 

Diffusibility  of  Helium  through  Crystalline  Septa.  A. 

Piutti  and  E.  Boggio-Lera  (Atti  R.  Accad.  Lincei,  1924,  [v],  33, 
532 — 537 ;  cf.  A.,  1924,  ii,  42,  105). — -At  480°,  helium  cannot 
traverse  thin  sheets  of  mica  or  thin  sections  of  quartz  cut  either 
parallel  or  perpendicular  to  the  optic  axis,  although  it  is  able  to 
pass  through  both  ordinary  and  silica  glasses.  According  to  recent 
views,  such  glasses  are  considered  to  be  composed  of  liquids  of  high 
viscosity.  T.  H.  P. 

Diffusion  of  Carbon  through  Tungsten  and  Tungsten 
Carbide.  M.  It.  Andrews  and  S.  Dushman  (J.  Physical  them., 
1925,  29,  462 — 472  ;  cf.  A.,  1923,  ii,  327). — The  rate  of  dccarbonis- 
ation  of  tungsten  wire  at  temperatures  of  about  2000°  Abs.  is  fast 
until  all  the  tungsten  carbide,  W2C,  has  been  decomposed,  when  a 
slower  rate  sets  in  which  depends  on  the  carbon  dissolved  in  the 
tungsten.  In  carbonisation,  a  shell  of  the  second  carbide,  WC,  is 
formed  before  the  core  is  completely  converted  into  W2C,  so  that 
the  minimum  conductivity  of  the  wire  is  not  reached.  M.  B.  D. 

Self-diffusion  in  Solid  Metals.  G.  Hevesy  and  A.  Obrut- 
sheva  (Nature,  1925,  115,  674 — 675). — Lead  foil  was  pressed 
in  a  vacuum  against  lead  containing  thorium-/?  in  homogeneous 
mixture;  on  heating,  diffusion  of  the  active  into  the  inactive 
lead  took  place,  the  a-particles  due  to  the  diffused  atoms  or 
their  successive  products  of  disintegration  producing  scintillations 
on  a  screen.  The  rate  of  self- diffusion  increased  from  6  X  10~7 
cm.2  day-1  at  260°  to  1-4  X  10  4  at  324°.  Further  experiments  just 
below  the  m.  p.  indicated  that  the  coefficient  of  diffusion  in  a  single 
crystal  of  lead  is  less  than  1CT8  cm.2  day-1.  A  slowly-cooled  lead 
bar  gave  a  low,  and  a  suddenly-cooled  bar  a  high,  coefficient  of 
diffusion.  Comparable  results  were  obtained  for  the  diffusion  of 
similar  metals,  e.g.,  thallium  and  lead,  into  one  another,  but  in  the  case 
of  the  diffusion  of  polonium  into  lead,  the  coefficient  is  approximately 
the  same  for  the  foil  and  the  crystal,  the  atoms  of  polonium  thus 
loosening  the  lattice  of  the  individual  lead  crystals,  and  diffusing 
as  if  through  amorphous  lead.  A.  A.  E. 

Effect  of  Molecular  Attractions  on  the  Total  Pressure  of  a 
Gas.  O.  Maass  and  D.  M.  Morrison  (Trans.  Roy.  Soc.  Canada, 
1924,  [iii],  18,  III,  49 — 55). — The  changes  in  pressure  consequent 
on  the  mixing  of  a  number  of  gases,  ranging  from  gases  which  for 
experimental  purposes  may  be  regarded  as  ideal  (hydrogen,  helium, 
etc.)  to  gases  of  the  type  of  ammonia  and  methyl  ether,  have  been 
measured,  using  the  apparatus  already  described  (A.,  1923,  i, 
892).  The  experimental  numbers  are  interpreted  in  favour  of  the 
view  that  in  a  two-component  gas  mixture  three  distinct  forces  of 
attraction  come  into  play,  two  between  the  same  species  and  one 
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between  the  different  species  of  molecules.  The  total  pressure 
depends  on  the  magnitude  of  these  attractions  and  on  the  extent 
to  which  the  forces  can  come  into  play.  At  high  pressures  the 
influence  of  the  volumes  of  the  molecules  becomes  very  marked. 
The  results  of  the  investigations  of  Masson  and  Dolley  (A.,  1923,  ii, 
462)  on  mixtures  of  argon,  ethylene,  and  oxygen  over  the  pressure 
range  5 — 125  atm.  may  be  interpreted  by  means  of  the  above 
hypothesis.  J.  S.  C. 

Concentration  of  Ammonia  in  a  Compressed  Mixture  of 
Hydrogen  and  Nitrogen  over  Liquid  Ammonia.  A.  T. 

Larson  and  C.  A.  Black  (, J .  Amer.  Chem.  Soc.,  1925,  47,  1015 — 
1020). — The  volume  percentages  of  ammonia  in  a  compressed 
mixture  of  hydrogen  and  nitrogen  over  liquid  ammonia  increase 
with  increasing  temperature  ( — 22-5°  to  18°)  and  decreasing  pressure 
(1000  to  50  atm.).  A  definite  equilibrium  exists.  The  values  are 
much  higher  than  those  calculated  from  the  vapour  pressure  of 
liquid  ammonia;  possible  explanations  are  given.  S.  K.  T. 

Separation  of  Gas  Mixtures  by  Diffusion.  R.  Lorenz  and  A. 
Magnus  (Z.  artorg.  Chem.,  1924,  136,  97 — 113). — The  separation 
under  ideal  conditions  of  a  mixture  of  two  gases  by  diffusion  through 
a  porous  cell  has  been  calculated  from  considerations  based  on  the 
kinetic  theory.  If  y  is  the  percentage  by  volume  of  a  gas  of  mole¬ 
cular  weight  Mx  in  admixture  with  a  gas  of  molecular  weight  M2 
after  diffusion  and  x  the  volume  percentage  of  the  first  gas  in  the 
mixture  before  diffusion,  then  y=(100xy/M2IM1)l[100—x(l — 
VMJMJl  The  degree  to  which  it  is  possible  to  separate  the  gases 
by  diffusion  varies  with  the  composition  of  the  mixture  and  is  at  a 
maximum  when  x  =  100/(  1  -j- M 2 j  'M ,).  For  mixtures  of  hydr ogen 
and  carbon  monoxide,  maximum  separation  is  obtained  when  the 
mixture  contains  34-08%  of  hydrogen ;  the  gas  after  diffusion  then 
contains  65-9%  of  hydrogen.  An  apparatus  is  described  for 
testing  the  efficiency  of  porous  earthenware  cells  in  separating 
gases  by  diffusion,  the  efficiency  of  a  cell  being  defined  as  the  ratio 
of  the  actual  enrichment  of  the  fighter  gas  after  passing  through  the 
cell  to  the  theoretical  enrichment  calculated  from  the  above  equation. 
The  results  obtained  showed  that  the  efficiency  of  a  cell  depends  on 
the  size  of  its  pores,  the  rate  of  passage  of  the  gas  mixture  over  the 
cell,  and  the  rate  of  removal  of  the  diffused  gas  from  the  interior 
of  the  cell.  The  greatest  efficiency  observed  in  the  tests  was  97%, 
but  only  a  very  small  amount  of  enriched  gas  was  obtained  in  this 
case.  A.  R.  P. 

Vapour  Pressures  of  Solutions  of  Phenol  and  Water  at  75°. 

J.  B.  Ferguson  and  W.  S.  Funnell  (Trans.  Roy.  Soc.  Canada, 

1924,  [iii],  18,  III,  122 — 123). — The  vapour  pressure  of  mixtures  of 

phenol  and  water  (7 — 60%  phenol)  at  75°  is  found  to  be  almost 
independent  of  the  composition  of  the  mixture.  J.  S.  C. 

Composition  of  Liquid  and  Vapour  Phases  of  Glycerol- 
Water  Mixtures.  M.  Iyer  and  F.  L.  Usher  (J.  Chem.  Soc., 

1925,  127,  841 — 844). — Mixtures  of  glycerol  and  water  of  known 
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composition  were  distilled  in  a  vacuum  and  the  distillates  analysed 
refractometrically.  For  liquid  phases,  which  contain  75,  98,  and 
99%  of  glycerol,  the  vapour  phases  contain  0-2,  1*7,  and  17*0%, 
respectively.  W.  A.  C. 

Solid  Solutions  of  the  Alkali  and  Ammonium  Halides. 

R.  J.  Havighurst,  E.  Mack,  jun.,  and  F.  C.  Blake  (J.  Amer.  Chern. 
Soc.,  1925,  47,  29 — 43). — Solid  solution  may  be  due  to  substitution 
in  the  space  lattice  of  the  solvent  by  the  solute  atoms,  but  this  is 
possible  only  if  the  atoms  are  chemically  similar  and  do  not  differ 
greatly  in  molar  volume.  The  effect  on  the  space  lattice  is  additive. 
Another  type  of  solid  solution  is  interstitial,  the  solute  atoms  being 
packed  between  the  solvent  atoms  enlarging  the  unit  cell  whatever 
the  atomic  volumes.  X-Ray  measurements  are  given  for  solid 
solutions  of  a  number  of  binary  systems  of  the  alkali  and  ammonium 
halides.  They  are  of  the  first  type,  are  completely  miscible  at  the 
ordinary  temperature,  and  obey  the  law  of  additivity  until  the 
difference  in  the  cube  sides  of  the  pure  components  exceeds  5%  of 
the  mean  of  the  two,  after  which  the  law  does  not  hold  strictly. 
For  completely  miscible  systems,  each  solid  solution  behaves 
towards  X-rays  as  though  it  were  a  pure  substance,  the  reflecting 
power  and  volume  of  the  compound  atom  being  determined  addi- 
tively  by  the  atomic  numbers  and  volumes  of  the  constituent  atoms. 

L.  J.  H. 

Structure  of  Alloys.  A.  Westgren  and  G.  Phragmen 
(. Koll.-Z .,  1925,  36  (Zsigmondy -Festschr.),  86 — 91). — An  ideal 
solid  chemical  compound  is  defined  by  the  chemical  identity  of  the 
structurally  equivalent  atoms.  In  an  ideal  solid  solution  all  the 
atoms  are  structurally  equivalent.  These  two  types  of  structure 
are  to  be  regarded  as  limiting  cases ;  most  metallic  phases  represent 
intermediate  stages.  Many  alloys  can  be  regarded  as  solid  solutions 
in  intermetallic  compounds,  the  formulse  of  which  may  be  obtained 
by  means  of  the  X-ray-spectrograph.  Certain  structural  types  are 
found  in  several  different  alloys.  Thus  the  X-ray  spectrograms 
(by  the  powder  method)  for  certain  phases  of  the  copper-zinc, 
silver-zinc,  gold-zinc,  silver-cadmium,  silver-aluminium,  copper- 
tin  and  silver-tin  systems  correspond  with  the  interference  forms 
of  the  lattice  with  the  closest  possible  hexagonal  packing  of  spheres. 
Agreements  of  this  type  bring  out  important  relationships  between 
different  systems  of  alloys.  E.  M.  C. 

Silver-Tin  Amalgams.  G.  Tammann  and  0.  Dahl  (Z.  anorg. 
Chem.,  1925,  144,  16 — 39;  cf.  Joyner  and  Knight,  T.,  1911,  99, 
195;  1913,  103,  2247;  1914,  105,  639). — Amalgams  prepared  by 
grinding  powdered  silver-tin  alloys  with  excess  of  mercury  in  a 
mortar  and  expressing  the  excess  of  mercury  under  constant  pressure 
vary  in  composition  and  properties  with  the  age  and  previous 
history  of  the  powdered  silver-tin  alloys ;  freshly  prepared  alloys 
retain  more  mercury  than  old  or  previously  heated  powder,  the 
difference  being  greatest  for  an  alloy  containing  73%  of  silver 
corresponding  with  the  composition  Ag3Sn,  and  disappearing  for 
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pure  silver  and  tin,  respectively.  At  the  same  composition,  the 
amount  of  mercury  retained  is  a  maximum.  The  limits  within 
which  the  components  of  the  ternary  system  are  the  compound 
AggSn,  mixed  crystals  of  tin  and  mercury,  and  mixed  crystals  of 
Ag3Hg4  and  tin  are  plotted,  and  tables  for  hardness,  breaking  strain, 
and  volume  change  given.  The  amalgams  obtained  from  an  alloy 
of  the  composition  Ag3Sn  are  the  hardest,  most  easily  broken,  and 
show  the  greatest  volume  increase ;  those  prepared  from  old  silver- 
tin  powder  show  contractions  in  all  cases.  The  ageing  effect  of  the 
silver-tin  alloys  is  accompanied  by  increase  in  density  and  reluctance 
to  take  up  mercury.  S.  I.  L. 

Thermal  and  Electric  Conductivities  of  some  Aluminium 
Alloys.  H.  Masumoto  ( Sci .  Rep.  Tdhoku  Imp.  Univ.,  1925, 
13,  229 — 242). — The  thermal  and  electrical  conductivities  of  several 
aluminium  alloys  were  determined  by  the  method  previously 
described  {ibid.,  1917,  6,  111).  The  alloys  were  examined  in  the 
chill-cast  and  annealed  states,  after  quenching,  and  after  cold¬ 
drawing  and  annealing.  Both  conductivities  decreased  with 
increase  in  the  amount  of  other  constituents  in  the  alloy,  the  effect 
being  greatest  for  manganese  and  chromium,  and  least  for  tin.  The 
conductivities  were  increased  by  annealing  the  cast  specimens, 
but  reduced  by  quenching.  The  cold-drawn  and  annealed  speci¬ 
mens  had  the  highest  conductivities.  The  product  of  the  electrical 
resistance  and  thermal  conductivity  was  practically  constant 
(6-91  x  1010  C.G.S.  units)  for  all  the  alloys,  the  lower  values 
corresponding  with  the  lower  conductivities.  C.  S. 

Constitution  of  Technical  Iron.  F.  Wever  (Z.  Elektrochem., 
1924,  30,  376 — 382). — The  parameter  of  the  iron  lattice  in  austenitic 
steels  containing  manganese  is  a  function  of  the  carbon  and  man¬ 
ganese  content  and  may  be  expressed  by  the  formula  (3-578+ 
0-0005Mn+0-00645C)  A. ;  the  specific  volume  is  given  by  the  ex¬ 
pression  v = 0  •  1 246 + 0 • 0004Mn + 0- 004 1 C ,  the  proportion  of  mangan¬ 
ese  and  carbon  in  each  case  being  expressed  in  atomic  percentage. 
The  lattice  parameter  of  a-iron  is  2-861  A.  and  is  increased  to  2-87 — 
2-88  A.  in  hardened  steel,  but  is  practically  unchanged  in  annealed 
steel.  Carbon  therefore  appears  to  fill  spaces  in  the  lattice  of  a-iron 
and  not  to  replace  iron  in  the  lattice  structure.  [Cf.  B.,  1925. 
403.]  A.  R.  P. 

Viscosity  Measurements  with  Glass.  V.  H.  Stott,  E. 
Irvine,  and  D.  Turner  ( Proc .  Roy.  Soc.,  1925,  A,  108,  154 — 171). — 
The  viscosities  of  thirteen  glasses  have  been  determined  at  various 
temperatures.  Very  high  viscosities  (109 — 101T  C.G.S.  units)  are 
measured  by  applying  torsional  forces  to  the  two  ends  of  a  circular 
rod  of  the  glass  to  be  examined.  For  viscosities  lower  than  these 
values,  the  glass  is  held  in  a  cylindrical  container  and  a  cylindrical 
co-axial  rod,  made  from  a  nickel-iron-ehromium  alloy,  is  plunged 
into  the  glass  and  rotated.  In  each  case  the  time  required  for  the 
moving  portion  of  the  apparatus  to  rotate  through  a  given  angle 
under  the  influence  of  a  known  torque  is  a  measure  of  the  viscosity. 
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The  shape  of  the  temperature-viscosity  curves  can  be  determined 
accurately,  but  the  absolute  values  depend  largely  on  the  circularity 
and  uniformity  of  diameter  of  the  rods.  Viscosity  determinations 
at  high  temperatures  have  been  made  by  measuring  the  rate  of  fall 
of  a  partly  counterpoised  platinum-iridium  ball  through  the  glass. 

J.  S.  C. 

Mutual  Solubilities  of  Cetene  (Hexadecene)  and  Liquid 
Sulphur  Dioxide.  W.  F.  Seyer  and  J.  L.  Hugget  (Trans.  Roy. 
Soc.  Canada,  1924,  [iii],  18,  III,  213 — 216). — The  critical  solution 
temperature  is  in  the  region  of  42-7°.  The  freezing  point  of  cetene 
(3-5°)  is  lowered  to  — 2-2°  in  presence  of  sulphur  dioxide.  It  is 
shown  that  under  ordinary  working  conditions  diolefines  are  soluble 
and  mono -olefines  insoluble  in  liquid  sulphur  dioxide.  This  difference 
may  be  utilised  with  advantage  in  the  refining  of  mineral  lubricating 
oils.  [Cf.  B.,  1925,  388.]  J.  S.  C. 

Mutual  Solubility  of  Sulphur  Dioxide  and  n-Hexane.  W.  F. 

Seyer  and  A.  F.  Gill  (Trans.  Roy.  Soc.  Canada,  1924,  [iii],  18,  III, 
209 — 211). — Above  10-1°,  the  two  liquids  are  completely  miscible. 
w-Hexane  freezes  at  —93-7°,  this  temperature  being  lowered  to  —96° 
in  presence  of  sulphur  dioxide.  The  f.  p.  of  sulphur  dioxide,  — 72-8°, 
is  lowered  to  —73-5°  in  presence  of  hexane.  The  solubility  curve 
is  very  similar  to  that  found  for  sulphur  dioxide-cycfohexane  (A., 
1923,  i,  313).  At  temperatures  in  the  region  of  —10°,  the  solu¬ 
bilities  of  the  two  hydrocarbons  differ  but  slightly,  and  assuming 
the  two  substances  to  be  typical  of  the  class  of  compounds  to  which 
they  belong  it  does  not  appear  possible  to  separate  naphthenes 
from  paraffins  by  means  of  liquid  sulphur  dioxide  (cf .  Moore,  Morrell, 
and  Egloff,  A.,  1918,  i,  285).  J.  S.  C. 

Supersaturation  of  Gases  in  Liquids.  K.  S.  Wyatt  (Trans. 
Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  127). — An  aqueous  solution 
of  nitrogen  saturated  at  a  pressure  of  above  100  atm.  at  the  ordinary 
temperature  was  brought  to  atmospheric  pressure  without  the 
immediate  formation  of  bubbles  in  the  body  of  the  liquid.  The 
phenomenon  has  not  yet  been  reproduced.  J.  S.  C. 

Solubilities  of  Rare  Earth  Salts.  I.  M.  D.  Williams, 
H.  C.  Fogg,  and  C.  James  (J.  Amer.  Chem.  Soc.,  1925, 47, 297 — 301). 
— The  solubilities  of  the  hexahydrated  trichlorides  of  yttrium, 
samarium,  and  neodymium  in  water  are,  respectively,  217-0,  218-4, 
and  243-0  parts  of  the  hydrate  in  100  parts  of  -water  at  20°.  Values 
at  other  temperatures  from  10°  to  50°,  and  similar  values  for  the 
solubility  in  hydrochloric  acid  (d  1-1051)  are  also  given,  together 
with  the  solubility  of  ytterbium  trichloride  hexahydrate  in  the 
latter  solvent.  The  melting  points  are  124°,  142-5°,  161 — 163°,  and 
153 — 155°  for  the  hydrates  in  the  order  named.  L.  J.  H. 

Supersaturated  Solutions  of  Uric  Acid.  R.  Stern  (Klin. 
Woch.,  1924,  3,  1583;  from  Chem.  Zentr.,  1924,  ii,  1925). — Colloidal 
solutions  of  monosodium  urate  may  be  obtained  by  simple  dispersion 
in  water.  The  solubility  of  uric  acid  in  a  1%  solution  of  sodium 
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salicylate  is  twice  as  great,  and  in  0-1%  solution  of  the  sodium 
compound  of  “  atophane  ”  three  times  as  great  as  in  water. 

G.  W.  R. 

Solubility  of  the  Double  Fluorides  of  Zirconium  and 
Hafnium.  G.  von  Hevesy,  J.  A.  Christiansen,  and  V.  Berg- 
lund  (Z.  anorg.  Chem.,  1925,  144,  69 — 74). — The  solubilities  of  the 
ammonium  and  potassium  double  fluorides,  (NH4)2RF6,  (NH4)3RF7, 
and  K2RF6  (R=Zr,Hf)  in  water,  and  in  solutions  of  ammonium 
fluoride  and  hydrofluoric  acid  have  been  determined.  The  first 
are  more  soluble  than  the  second,  and  the  hafnium  compounds  more 
soluble  than  those  of  zirconium,  the  difference  being  most  marked 
with  the  salts  (NH4)2RF6  and  K2RF6.  The  solubilities  are  higher 
in  presence  of  ammonium  fluoride  and  hydrofluoric  acid.  S.  I.  L. 

Solubility  of  Ferrous  Hydroxide  and  its  Effect  on  Corrosion. 

W.  G.  Whitman,  R.  P.  Russell,  and  G.  H.  B.  Davies  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  70 — 79). — The  solubility  of  ferrous  hydroxide 
in  pure  water  is  6-7  XlO-5  mol. /litre  and  its  dissociation  constant 
is  6*8  X  I010,  the  ionisation  in  saturated  solution  at  25°  being  30%. 
The  solubility  in  various  salt  solutions  is  also  given,  affording  data 
from  which  the  solubility  in  any  non-oxidising  salt  solution  in  which 
the  ionic  strength  does  not  exceed  unity  may  be  calculated.  The 
free  energy  of  formation  of  ferrous  hydroxide  is  —57,200  cal.  The 
precipitation  of  colloidal  ferric  hydroxide  in  salt  solution  has  no 
direct  connexion  with  the  rate  of  corrosion.  The  rate  of  corrosion 
in  salt  solutions  parallels  the  solubility  of  ferrous  hydroxide  in  these 
solutions.  It  is  suggested  that  this  is  due  to  changes  in  film 
protect!  vity  with  the  solubility  of  the  ferrous  rust.  L.  J.  H. 

Solutions  in  100%  Sulphuric  Acid.  Solvolysis  and  Double 
Decomposition  Reactions.  A.  W.  Davidson  (J.  Amer.  Chem. 
Soc.,  1925,  47,  968 — 981). — The  solubilities  of  aluminium,  zinc,  and 
lead  sulphates  in  100%  sulphuric  acid  are  not  increased  by  the 
presence  of  sodium  sulphate,  showing  that  soluble  additive  com¬ 
pounds  are  not  formed.  Salts  are  readily  “  solvolysed  ”  in  sulphuric 
acid  solution;  salts  of  metals  of  which  the  sulphates  are  insoluble 
in  the  acid,  or  of  insoluble  acids,  are  either  themselves  insoluble  or 
are  largely  solvolysed  to  form  insoluble  products  and  vice  versa. 
Additive  products  of  salt  and  solvent  could  not  be  isolated.  With 
potassium  ferrocyanide  pale  yellow  plates  of  H4Fe(CN)6,H2S04  were 
obtained,  and  with  calcium  phosphate,  CaS04,H2S04.  Qualitative 
solubility  data  for  a  number  of  salts  are  recorded.  Double  decom¬ 
position  occurs  readily  between  ionised  salts  in  sulphuric  acid 
solution,  though  not  always  instantaneously,  probably  because  of 
the  high  viscosity  of  the  solvent.  *  8.  K.  T. 

Equilibrium  in  the  System  :  Carbamide,  Methyl  Alcohol. 

J.  H.  Walton  and  R.  V.  Wilson  (J.  Amer.  Chem.  Soc.,  1925,  47, 
320 — 323). — From  saturated  solutions  of  carbamide  in  methyl 
alcohol  at  0°,  solvated  crystals,  of  composition  CO(NH2)2,MeOH, 
separate.  Solubility  data  for  this  and  for  unsolvated  carbamide 
are  given,  and  the  transition  point  is  19-25°.  L.  J.  H. 
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Theory  of  Extraction.  M.  Frenc  (Z.  angew.  Chem.,  1925, 
38,  323 — 324). — A  short  account  of  the  methods  for  separating 
quantitatively  two  substances  by  shaking  out  with  immiscible 
liquids,  with  a  mathematical  treatment  of  the  different  methods. 
[Cf.  B.,  1925,  429.]  P.  M. 

Partition  of  Silver  between  Lead  and  Zinc.  W.  A.  Naish 
(Trans.  Faraday  Soc.,  1925,27  [Advance  proof]). — The  partition  of 
silver  between  lead  and  zinc  has  been  determined  at  temperatures 
from  550°  to  850°.  For  mixtures  containing  more  than  5%  of  silver, 
no  consistent  values  can  be  found  for  the  partition  coefficient,  but 
for  dilute  solutions  the  results  may  be  expressed  by  the  relation 
Cza—KCn,  where  CZa  and  CPh  are  the  weight  concentrations  of 
silver  in  the  zinc  and  lead  layers,  respectively,  and  the  partition 
coefficient  A=30T9  at  550°,  rising  to  (approximately)  342,  388,  and 
415  at  650°,  750°,  and  850°,  respectively.  The  values  of  K  are 
independent  of  the  proportion  of  lead  to  zinc  and  when  expressed 
in  volume  concentrations,  substitution  in  the  van’t  Hoff  equation 
d  log K jdT—  —  Q  jRT 2,  leads  to  the  value  Q— 2048  cal.  approximately. 

W.  H.-R. 

Partition  Phenomena.  N.  de  Kolossowsky  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  372 — 381). — The  partition  data  for  hydrogen 
peroxide  and  propionic  acid  between  water  and  ethyl  ether  at  18°  are 
represented  satisfactorily  over  a  large  range  of  concentration  by 
empirical  equations  of  the  type,  Ca + bS jC'  =  constant,  in  which 
C  and  C'  are  respectively  the  concentrations  of  the  dissolved 
substance  in  the  aqueous  and  ethereal  layers,  a  and  b  constants 
and  S=C-\-C'.  The  purely  empirical  supplementary  term  bS 
compensates  for  the  deviations  from  the  simple  Nernst  formula 
consequent  on  changes  in  the  total  concentration  of  the  solute. 
The  data  for  acetic  acid  require  a  more  complex  expression  involving 
S2.  No  simple  algebraic  equation  can  be  applied  to  the  partition 
numbers  for  ferric  chloride,  the  value  of  the  ratio  CjC  varying 
from  470  to  T85  when  the  concentration  of  ferric  chloride  in  the 
aqueous  phase  is  increased  from  N  to  3-6AT.  J.  S.  C. 

Absorption  of  Water  by  Dried  Films  of  Boiled  Starch. 

F.  D.  Farrow  and  E.  Swan  (J.  Text.  Inst.,  1923,  14,  t,  465 — 474). 
— Two  methods  are  described  for  determining  the  moisture  relations 
of  thin  films  of  boiled  starch.  In  one,  the  material  was  allowed  to 
come  to  constant  weight  at  20°,  in  an  atmosphere  controlled  by 
sulphuric  acid  solutions,  and  in  the  other  a  vacuum  vessel  was 
used  in  which  the  film  could  be  periodically  treated  with  measured 
quantities  of  water  .  With  the  latter  method,  temperature  was 
controlled  to  20=t005o  and  pressures  reproduced  to  about  0-05  mm. 
The  absorption  curve  is  sigmoid  and  not  considerably  affected  by 
the  type  of  starch  used  or  the  mode  of  cooking  the  paste.  Pro¬ 
longed  heating  of  the  film  reduces  its  capacity  for  water.  Starch 
persistently  retains  more  moisture  in  a  given  atmosphere  if  intro¬ 
duced  from  a  wetter  atmosphere  than  from  a  dryer.  The  dehydra¬ 
tion  curve  of  starch,  however  requires  further  study.  J.  C.  W. 
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Sorption  by  Cotton.  H.  F.  Coward,  L.  Spencer,  and  F.  C. 
Wood  (J.  Text.  Inst.,  1925, 14,  t,  529 — 533). — Using  the  centrifuge 
to  remove  interfibrillar  liquid  (A.,  1923,  i,  305),  the  amounts  of 
water  and  various  reagents  absorbed  by  bleached  cotton  at  the 
ordinary  temperature  have  been  determined.  100  g.  of  cotton 
absorb  about  50  c.c.  of  water,  saturated  sodium  chloride,  dilute 
sodium  hydroxide  (below  N/ 20),  or  dilute  sulphuric  acid  (below 
A/25).  A  solution  is  taken  up  as  a  whole,  except  that  a  small  but 
easily  measurable  preferential  absorption  of  solute  takes  place  with 
alkali  or  acid.  With  more  concentrated  solutions  of  sodium 
hydroxide,  the  volume  taken  up  is  very  much  greater  and  the 
preferential  absorption  of  alkali  is  considerable.  A  similar  example 
of  high  preferential  absorption  is  observed  with  dilute  solutions  of 
copper  oxide  in  ammonia  solution ;  cotton  becomes  much  bluer 
in  these  solutions  than  the  corresponding  baths.  It  appears  that 
preferential  absorption  is  a  necessary  antecedent  to  both  swelling 
and  solation  of  cotton.  J.  C.  W.  • 

Adsorption.  VIII.  Adsorptive  Capacity  of  Air-dried 
Manganese  Dioxide  Hydrate.  P.  N.  *  Pavlov  ( Kolloid-Z 
1924,  35,  375—377;  cf.  A.,  1924,  ii,  594,  732,  733,  833).— The 
adsorption  of  silver  by  freshly  precipitated  air-dried  hydrated 
manganese  dioxide  from  silver  nitrate  solution  has  been  studied. 
The  solution,  when  neutral  before  adsorption,  becomes  afterwards 
strongly  acid.  The  adsorption  of  silver  ions  is  a  chemical  process 
and  can  be  explained  by  the  amphoteric  character  of  the  manganese 
dioxide,  which  in  this  case  acts  as  an  acid.  D.  C.  J. 

Experimental  Investigation  of  the  Dynamical  Equation 
of  the  Process  of  Gas  Sorption.  D.  H.  Bangham  and  W.  Sever 
{Phil.  Mag.,  1925,  [vi],  49,  935 — 944). — The  sorption  of  carbon 
dioxide  by  glass-wool  has  been  determined  over  long  periods. 
Over  a  considerable  range  the  equation  previously  obtained  (A., 
1924,  ii,  392)  log  s=log  t/m-\-c  is  obeyed.  Time-sorption  data 
beyond  this  range  are  satisfactorily  represented  by  the  formula 
log  [<r/(o—  s)~]=Jctllm,  where  o-  is  the  limiting  value  of  the  sorption 
s,  as  t  approaches  infinity.  It  is  shown  that  the  form  of  the  time- 
sorption  curve  in  the  latter  stages  of  sorption  cannot  be  reconciled 
with  the  normal  laws  of  diffusion.  F.  G.  T. 

Influence  of  Rate  of  Flow  on  the  Adsorption  of  Gases. 

It.  Lorenz  and  E.  Wiedbrauck  ( Z .  anorg.  Chem.,  1924,  136,  147 — 
148). — When  a  mixture  of  hydrogen  and  carbon  monoxide  is  passed 
over  charcoal  the  rate  of  flow  has  little  effect  on  the  adsorption 
at  the  beginning,  but  as  the  charcoal  becomes  nearly  saturated 
with  the  gas,  the  adsorption  decreases  with  increase  in  the  rate  of 
flow,  complete  saturation  being  effected  in  a  shorter  time  with  a 
slow  stream  of  gas.  The  ratio  by  volume  of  the  gases  adsorbed  is 
the  same  as  that  in  the  original  gas  mixture.  A.  R.  P. 

Adsorption  Experiments  with  Solutions.  E.  Berl  and 
E.  Wachendoref  ( Kolloid-Z 1925,  36  (Zsigmondy-Festschr.), 
36 — 40). — The  adsorption  of  crystal- violet  from  water  and  “tetralin” 
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solutions,  of  brucine  from  water  and  toluene  solutions,  and  of  iodine 
from  aqueous  potassium  iodide  and  toluene  solutions  by  a  number 
of  charcoals  shows  a  general  agreement  with  the  integral  heats  of 
wetting  with  water  and  benzene.  A  silica  gel  adsorbed  much 
greater  amounts  of  crystal- violet  from  “  tetralin,”  and  of  brucine 
from  toluene  than  did  the  charcoals,  but  it  did  not  adsorb  iodine 
from  a  solution  in  toluene.  E.  M.  C. 

Adsorption  Phenomena  in  the  Vicinity  of  the  Critical 
Temperature.  W.  A.  Patrick,  W.  C.  Preston,  and  A.  E. 
Owens  ( J .  Physical  Chem.,  1925,  29,  421 — 434). — The  adsorption 
isotherms  for  carbon  dioxide  and  nitrous  oxide  on  silica  gel  at  0°, 
20°,  30°,  and  40°  at  pressures  below  1  atm.  do  not  show  any  discon¬ 
tinuity  at  the  critical  temperature.  The  adsorption  equation 
deduced  from  the  capillary  theory  (cf.  A.,  1920,  ii,  417 ;  1922,  ii,  262) 
does  not  apply  if  the  experimental  values  of  the  surface  tension 
ape  used.  By  assuming  that  the  surface  tension  is  correct  at  the 
lower  temperatures  it  is  possible  to  calculate  what  it  should  be 
near  the  critical  temperatures.  The  results  show  that  capillarity 
lowers  the  vapour  pressure  of  the  liquid,  increases  its  surface  tension, 
and  raises  the  critical  temperature.  M.  B.  D. 

Adsorption  from  the  Gas  Phase  at  a  Liquid-Gas  Interface. 

III.  T.  Iredale  (Phil.  Mag.,  1925,  [vi],  49,  603— 627).— It  is 
shown  by  two  independent  methods  of  measuring  the  surface  ten¬ 
sion  of  mercury,  when  the  mercury  surface  is  exposed  to  vapours 
of  different  pressures,  that  these  vapours  adsorb  on  the  surface 
to  give  films  which  are  probably  only  1  mol.  thick.  In  the  saturated 
state,  under  special  conditions,  it  is  possible  to  form  films  which 
are  of  much  greater  thickness ;  but  it  is  argued  on  thermodynamical 
grounds  that  such  condensation  is  impossible  under  strictly  iso¬ 
thermal  conditions,  if  the  tension  of  these  films  is  not  less  than  the 
tension  of  the  unimolecular  films.  The  mercury  surface  is  easily 
contaminated  by  traces  of  impurities.  Such  contamination  is 
irreversible,  and  the  adsorbed  impurities  cannot  be  removed  at  the 
ordinary  temperature  under  the  highest  vacua.  The  adsorption 
of  organic  vapours  is  largely  reversible,  except  for  such  compounds 
as  methyl  iodide  which  are  known  to  form  a  definite  compound  with 
mercury.  It  is  suggested  that  a  distinction  must  be  drawn  between 
a  “  surface  compound  ”  and  a  “  surface  solution.”  C.  W.  B. 

Solution  of  Solids  in  Liquid  Surfaces,  and  the  Properties 
of  the  Resulting  Films.  M.  Volmer  and  P.  Maknert  (Z. 
physikal.  Chem.,  1925,  115,  239 — 252). — Experiments  in  which 
solid  benzophenone  was  brought  into  contact  with  a  mercury  surface 
show  that  the  adsorption  of  the  former  is  direct,  and  not  determined 
by  vaporisation  and  subsequent  adsorption  of  the  vapour,  nor  by 
preliminary  true  solution  followed  by  concentration  at  the  surface. 
On  decreasing  the  mercury  surface,  benzophenone  separates  out. 
The  thickness  of  the  adsorbed  film  has  been  determined  between 
—9°  and  25°,  and  in  all  cases  is  less  than  unimolecular.  Lang¬ 
muir’s  equation  of  state  (<t0—<t)Q=BT  (A.,  1917,  ii,  25)  is  modified 
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to  the  form  (<r0 — <r)(0 — fi)=RT,  in  which  (3  is  a  correction  for  the 
close  packing  of  the  molecules.  L.  F.  G. 

Photographic  Action  of  Methylene-blue  as  an  Adsorption 
Effect.  J.  Eggert  and  J.  Reitstotter  ( Koll.-Z .,  1925,  36 
(Zsigmondy -F estschr .),  298 — 305). — The  addition  of  methylene- 
blue  at  the  rate  of  10  6  g.  per  c.c.  to  silver  bromide-gelatin  emulsion 
causes  fogging  on  alkaline  development  and  a  reduction  of  light- 
sensitivity  to  one-half.  The  adsorption  of  methylene-blue  by  silver 
bromide  is  complete  under  these  conditions  and  corresponds  with 
about  5000  mols.  of  methylene- blue  per  silver  bromide  crystal. 
The  effect  of  the  methylene-blue  is  regarded  as  a  heterogeneous 
catalysis  and  is  ascribed  to  the  sulphur  atom,  since  dimethyl-p- 
phenylenediamine  is  not  adsorbed  and  gives  no  fogging.  There 
is  a  general  similarity  between  this  catalysis  and  that  of  the  silver 
produced  by  exposure  to  light,  but  the  two  effects  are  not  additive. 
[Cf.  B.,  June  26th.]  E.  M.  C. 

Property  of  Very  Small  Bubbles  of  Gas  in  Water.  H. 

A.  McTaggart  (Trans.  Roy.  Soc.  Canada ,  1924,  [iii],  18,  III, 
129 — 131).— Microscopical  observations  of  the  movements  of  minute 
globules  of  oil  on  the  surface  of  small  gas  bubbles  in  water  point  to 
the  existence  of  electric  repulsive  forces  between  the  globules. 

J.  S.  C. 

Upper  Limit  for  the  Thickness  of  the  Adsorption  Layer 
on  Silica.  D.  C.  Jones  (J.  Physical  Chem.,  1925,  29,  369 — 375). — 
Powdered  silica  glass  passing  through  a  100 — 120-mesh  sieve  was 
added  to  a  solution  of  nitrobenzene  in  kerosene.  No  change  in 
concentration  of  the  nitrobenzene  could  be  detected  with  an  inter¬ 
ferometer.  On  the  assumption  that  the  particles  of  silica  were 
cubes,  the  layer  of  nitrobenzene  molecules  adsorbed  on  the  surface 
of  the  silica  must  be  less  than  three  or  four  molecules  thick. 

M.  B.  D. 

Capillary  Adsorption.  W.  A.  Patrick  (Koll.-Z.,  1925,  36 
(Zsigmondy -Festschr.),  272 — 277). — The  author  reviews  his  earlier 
experimental  work  on  the  adsorption  of  vapours  by  silica  gel.  The 
presence  of  small  quantities  of  permanent  gases  plays  an  important 
part  in  the  hysteresis  phenomena.  The  application  of  the  usual 
laws  of  capillarity  to  the  very  narrow  capillaries  postulated  in 
porous  adsorbents  is  criticised.  E.  M.  C. 

Capillary-Chemical  Reaction  in  Spot-tests.  F.  Feigl 
(Kolloid-Z.,  1924,  35,  344 — 345). — A  collected  account,  with  refer¬ 
ences,  of  a  number  of  instances  of  the  application  of  spot-tests  on 
filter-paper  to  inorganic  qualitative  separations  (cf.  A.,  1921,  ii, 
278;  1923,  ii,  508).  D.  C.  J. 

Flow  of  Starch  Paste  through  Capillary  Tubes.  F.  D. 

Farrow  and  G.  M.  Lowe  (J.  Text.  Inst.,  1923,  14,  t,  414 — 440). — 
The  work  was  undertaken  in  order  to  define  the  method  and  the 
nature  of  the  measurements  which  are  required  to  specify  the  fluid 
properties  of  starch  pastes.  The  factors  considered  were  temper- 
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ature,  method  of  preparation,  concentration  and  age  of  the  paste, 
type  of  viscosimeter  used,  and  origin  of  the  starch.  To  avoid  effects 
due  to  gelation,  the  measurements  were  made  and  the  pastes 
stored  at  90°.  The  pastes  were  prepared  by  blowing  steam  into  a 
suspension  of  the  starch  in  water  contained  in  an  asbestos-jacketed 
cylindrical  separating  funnel,  steam  being  admitted  for  a  definite 
time  (usually  2  hrs.)  after  reaching  100°.  The  apparent  viscosity 
of  farina  paste  gradually  rose  until  a  concentration  of  0-7%  was 
reached  and  thereafter  rapidly,  the  upper  limit  studied  being  5%. 
The  viscosity  rapidly  decreased,  however,  on  storage  at  90°.  With 
maize  pastes,  the  rapid  increase  in  viscosity  set  in  at  1-5%,  and 
decrease  with  time  was  only  slight.  Maize  pastes,  therefore,  were 
used  in  further  studies  on  the  effect  of  the  design  of  the  instrument 
on  the  apparent  viscosity  and  it  was  soon  found  to  be  necessary 
to  take  into  account  the  rate  of  flow.  Experiments  were  therefore 
made  in  an  Ubbelohde  viscosimeter  which  could  be  fitted  with 
capillaries  of  known  dimensions  and  in  which  the  driving  pressures 
could  be  varied.  The  apparent  viscosity  was  found  to  be  less  as 
the  driving  force  was  increased,  thus  accounting  for  variations  from 
one  instrument  to  another.  By  altering  the  usual  equation  to 
[r)]=PN7rrH /SI .  V,  however,  an  expression  was  obtained  which  took 
this  effect  into  account,  and  also  the  nature  of  the  paste ;  P  is  the 
pressure  in  absolute  units,  r  and  l  are  the  dimensions  of  the  capillary, 
and  V  is  the  volume  flowing  in  time  t.  The  exponent  N  was  deter¬ 
mined  by  plotting  the  logarithm  of  the  rate  of  flow  against  the 
logarithm  of  the  pressure  and  measuring  the  tangent  of  the  angle 
between  the  graph  and  the  log.  P  axis ;  N  is  unity  for  water  and 
purely  viscous  liquids,  but  greater  for  starch  pastes,  increasing  with 
increasing  concentration.  The  number  [17]  was  then  found  by  calcu¬ 
lation;  it  is  designated  the  “  coefficient  of  flow,”  and  is  regarded 
as  a  provisional,  practical  number  which  summarises  the  influence 
of  unknown  factors  on  the  apparent  viscosity.  The  values  of  [77] 
and  N  fully  describe  the  way  in  which  the  pastes  will  flow  through 
capillary  tubes ;  N  is  probably  an  expression  of  the  fact  that  in 
two-phase  systems  the  viscosity  varies  instantaneously  with  the  rate 
of  shear,  which  in  a  capillary  tube  rises  from  zero  at  the  axis  to  a 
maximum  at  the  wall.  J.  C.  W. 

Surface  Tensions  of  Water-Phenol  Mixtures.  A.  K.  Goard 
and  E.  K.  Rideal  (J.  Ghem.  Soc.,  1925,  27,  780— 787).— The 
surface  tensions  against  air  of  phenol-water  mixtures  have  been 
redetermined  by  the  drop- weight  method.  With  rising  temperature, 
the  surface  tensions  of  the  two  phases  in  contact  differ  by  amounts 
which  diminish  regularly  up  to  the  critical  temperature  of  miscibility, 
without  any  inversion  at  40 — 45°.  With  two -liquid  systems  in 
general  the  difference  between  the  surface  tensions  of  the  conjugate 
solutions  is  greater  the  more  remote  the  systems  are  from  the  critical 
solution  temperature.  W.  A.  C. 

Heat  of  Wetting  of  Oils  and  Metal  and  its  Relationship  to 
Lubricating  Power.  W.  Bachmann  and  C.  Brieger  (Roll.  Z., 
1925,  36  {Zsigmondy -Festschr.),  142 — 154). — Oils  of  high  lubricating 
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power  have  much  higher  heats  of  wetting  against  finely-divided 
copper  than  oils  of  low  lubricating  power.  From  experiments 
in  which  the  oil  was  diluted  with  half  its  weight  of  benzene,  which 
has  a  low  heat  of  wetting,  the  heats  of  wetting  in  calories  per  100  g. 
of  copper,  calculated  for  the  pure  oil,  were  castor  oil  12*1,  linseed  oil 
13-8,  and  liquid  paraffin  3-85.  Petroleum  without  benzene  gave 
5*7  and  the  addition  of  1%  oleic  acid  increased  the  value  to  21*3. 
[Cf.  B.,  1925,  435.]  E.  M.  C. 

Adsorption.  X.  Coagulation  of  Diluted  Sols  by  Electro¬ 
lytes,  Acclimatisation,  and  Behaviour  towards  Mixed 
Electrolytes.  S.  Ghosh  and  N.  R.  Dhar  (J.  Physical  Chem., 
1925,  29,  435 — 461 ;  cf.  A.,  1924,  ii,  394,  733,  737).— The  pre¬ 
cipitation  value  for  all  electrolytes  decreases  as  a  sol  is  diluted.  The 
behaviour  of  negatively  charged  mastic  sol  is  abnormal,  since  the 
precipitation  values  for  potassium  chloride  and  barium  chloride 
increase  as  the  sol  is  diluted.  The  coagulating  power  of  the  barium 
ion  is  seven  times  that  of  the  potassium  ion  with  this  sol,  whereas 
normally  it  is  about  fifty  times  greater.  The  coagulation  by  potass¬ 
ium  chloride  of  Prussian-blue  on  dilution  gives  abnormal  results, 
contrary  to  the  experience  of  Weiser  and  Nicholas  (A.,  1922,  ii,  266). 
The  precipitation  values  of  a  mixture  of  two  electrolytes  on  antimony 
sulphide,  Prussian-blue,  and  mastic  sols  are  abnormal  in  that  they 
are  greater  than  the  additive  values  of  the  salts  alone.  The  influence 
of  the  rate  at  which  the  electrolyte  is  added  on  the  precipitation 
value  (acclimatisation)  is  more  pronounced  with  mastic  sol  than 
with  negatively  charged  ferric  hydroxide.  The  amount  of  electro¬ 
lyte  required  to  precipitate  arsenic  sulphide  sol  decreases  with  the 
age  of  the  sol.  The  authors  consider  that  the  abnormality  of  sols 
with  respect  to  dilution,  in  their  behaviour  towards  mixtures  of 
electrolytes  and  in  respect  of  acclimatisation,  is  mainly  due  to 
adsorption  of  ions  carrying  the  same  charge  as  the  sol.  Negatively 
charged  stannic  hydroxide  sol  has  been  prepared.  M.  B.  D. 

Molecular  Association  of  Furfur  aldehyde.  F.  H.  Getman 
(J.  Physical  Chem.,  1925,  29,  395 — 398). — Furfuraldehyde  gives  a 
normal  lowering  of  the  freezing  point  of  benzene  and  water  in  dilute 
solutions.  The  molecular  lowering  of  the  freezing  point  rises 
to  a  maximum  at  about  01  mol.  per  1000  g.  of  solvent  and  then 
decreases.  The  degree  of  association  of  freshly-distilled  furfuralde¬ 
hyde  is  slightly  less  than  that  of  a  sample  which  had  been  exposed 
to  light  and  when  calculated  from  three  empirical  formulae  is  found 
to  be  slightly  greater  than  unity.  M.  B.  I). 

Nature  of  the  Undissociated  Acids.  H.  von  Halban  ( Z . 
Elektrochem.,  1924,  30,  601 — 604). — A  reply  to  criticisms  of  the 
author’s  theory  made  by  Hantzsch  ( ibid .,  194).  The  question  as 
to  whether  the  process  of  electrolytic  dissociation  has  an  influence 
on  light  absorption  is  discussed,  in  relation  to  the  alternative  views 
of  Hantzsch  and  Bjerrum.  Hantzsch’s  hypothesis  is  found  to  lead 
to  such  difficulties  that  it  is  regarded  as  untenable.  C.  H.  D.  C. 
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Nature  of  Undissociated  Acids.  A.  Hantzsch  (Z.  Elektro- 
chem.,  1925,  31,  167 — 172). — An  answer  to  the  criticisms  of  von 
Halban  (see  preceding  abstract).  The  latter’s  conception  of  solvate 
formation  is  held  to  be  physico-chemical  to  such  a  degree  that  it  is 
incompatible  with  chemical  observations  on  the  alteration  of  many 
substances  by  solvents.  N.  H.  H. 

Dissociation  of  Polyatomic  Salts.  II.  N.  Sasaki  (Z.  anorg. 
Chem.,  1925, 144,  114 — 116). — The  dilution  of  a  solution  of  a  salt  of  a 
multivalent  metal,  e.g.,  ferric  chloride,  increases  the  concentration 
of  the  simplest  ions  (Fe*“,  Cl') ;  the  intermediate  ions  (FeCl", 
FeCl2')  first  increase  in  concentration  and  then  diminish. 

S.  I.  L. 

Viscosimetric  Neutralisation  of  Monobasic  Acids  by 
Alkalis.  Comparison  of  Alkali  Chlorates  and  Bromates 
with  Nitrates.  L.-J.  Simon  (Compt.  rend.,  1925, 180,  1169 — 1171 ; 
cf.  A.,  1924,  ii,  335, 455). — Measurements  of  the  viscosities  of  aqueous 
solutions  of  constant  molecular  concentration  demonstrate  sharply 
when  neutralisation  of  monobasic  acids  occurs.  The  present  work 
does  not  substantiate  the  connexion  between  viscosity  and  iso¬ 
morphism  noted  previously  for  polybasic  acids.  When  viscosity  is 
plotted  against  the  proportion  of  acid  or  alkali,  the  experimental 
points  lie  on  straight  lines  intersecting  exactly  at  equimolecular 
proportions.  The  viscosities  of  chloric,  bromic,  and  nitric  acids 
are  quite  different  from  one  another,  whilst  those  of  the  salts  are 
quite  near.  For  sodium  chlorate  and  bromate  the  viscosity  is 
proportional  to  the  concentration,  a  relation  which  does  not  hold 
for  the  nitrate.  Since  the  correlation  of  viscosity  with  isomorphism 
fails,  it  is  suggested  that  an  examination  of  sodium  metaphosphate 
would  test  whether  the  formal  similarity  between  sodium  nitrate, 
bromate,  and  chlorate  has  any  bearing  on  the  matter.  R.  A.  M. 

Dielectric  Constants  of  Solutions  of  Electrolytes.  P. 

Walden,  H.  Ulich,  and  0.  Werner  (Z.  physikal.  Chem.,  1925, 
115,  177—202;  cf.  ibid.,  1924,  110,  43;  A.,  1924,  ii,  648,  824).— 
An  apparatus  is  described  for  determining  these  constants  by  a 
resonance  method,  somewhat  similar  to  those  employed  by  Theo- 
dortschick  ( Physilcal .  <Z.,  1922,  23,  344)  and  Lattey  (A.,  1921,  ii, 
426).  Errors  due  to  damping  of  waves  are  eliminated.  Theoretical 
considerations  show  that  with  the  short  wave-length  employed 
(4-5  metres)  the  conductivity  of  the  dielectric  has  only  a  slight 
effect  on  the  measurements;  this  was  confirmed  experimentally 
and  is  not  in  agreement  with  Lattey  ( loc .  cit.).  L.  F.  G. 

Light  Scattering  in  Salt  Solutions.  C.  W.  Sweitzer  (Trans. 
Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  125 — 126). — Solutions  of  sodium 
chloride,  ammonium  chloride,  and  sodium  sulphate  have  been 
rendered  dust-free  by  the  method  of  envelopment  using  aluminium 
and  cadmium  hydroxides  as  precipitates.  The  observed  light 
scatterings  in  the  solutions  are  much  smaller  than  those  calculated 
by  the  Smoluchowski-Einstein-Cabannes  formula.  J.  S.  C. 
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Theory  of  Concentrated  Aqueous  Solutions  of  Strong 
Electrolytes.  E.  Huckel  ( Physikal .  Z.,  1925,  26,  93 — 147). — 
Equations  are  derived  on  the  basis  of  the  Debye  theory  for  electrode 
potentials  and  the  electromotive  force  of  simple  cells.  Activity 
coefficients  of  sodium  chloride  calculated  from  electromotive  force 
measurements  of  the  cell  HgNa|NaCl|HgCl,Hg  (T.,  1919,  115, 
1020),  fall  with  increasing  concentration,  pass  through  a  minimum, 
and  then  rise.  The  decrease  at  lower  concentrations  is  explained 
by  the  action  of  interionic  forces  in  solution.  Each  positive  ion 
will  on  the  average  be  surrounded  by  more  negative  than  positive 
ions,  and  vice  versa.  For  each  ion  this  inequality  of  distribution 
will  occur  over  a  characteristic  range  which  will  depend  largely 
on  the  dielectric  constant  of  the  solvent.  This  distribution  gradient 
and  therefore  its  effect  on  the  interionic  forces  will  increase  with 
concentration.  A  formula  for  the  activity  coefficient  derived  on 
this  basis  reproduces  the  fall  in  activity  at  lower  concentrations, 
but  the  minimum  occurs  at  a  much  higher  concentration  than  the 
experimental  value. 

The  effect  of  the  interionic  forces  on  the  ions  is  to  cause  a  deform¬ 
ation  of  their  electron  orbits  with  the  development  of  polarity. 
This,  on  the  close  approach  of  two  ions  in  water,  establishes  a 
repulsive  force  between  them,  which  may  overcome  the  ordinary 
attraction  and  so  increase  the  activity  coefficient  ( i.e .,  a  result 
comparable  with  hydration  of  the  ion).  Owing  to  the  very  steep 
potential  gradient  at  the  surface  of  an  ion  the  water  dipoles  at  that 
surface  will  be  strongly  oriented,  “  electrically  saturated,”  and 
thus  the  imposition  of  an  external  field  (due  to  other  ions)  will 
not  cause  a  polarisation  proportional  to  its  strength  (ire.,  to  the 
dielectric  constant  of  the  water),  but  a  much  smaller  one.  In  effect 
the  dielectric  constant  of  the  water  will  have  been  lowered  by  the 
ions.  The  magnitude  of  this  decrease  depends  on  the  polarising 
tendency,  volume,  and  the  radius  of  the  “  saturation  sphere  ”  of 
the  ions.  Taking  the  fall  in  dielectric  constant  as  a  linear  function 
of  the  ion  concentration  (cf.  Bluh,  A.,  1924,  ii,  824)  the  Debye 
calculation  of  the  activity  coefficient  (A.,  1924,  ii,  386)  is  modified 
on  this  basis.  The  expression  so  obtained  consists  of  two  parts, 
one  expressing  the  electrical  work  due  to  the  ionic  force  field  in  the 
transfer  of  ions  from  a  weak  to  a  stronger  solution,  the  other  the 
electrical  work  arising  from  the  change  of  dielectric  constant  during 
this  concentration  change.  An  approximate  expression  for  a  uni¬ 
valent  electrolyte  is  given  as  log  /==— 0*354v/2y/(l-|-Av/2y)-j-C'2y, 
where  A=a  0-232 xIO8  (a = ionic  radius),  y— molar  concentration, 
and  C—  a  constant,  which  for  a  univalent  ion  is  a  determined  func¬ 
tion  of  the  lowering  of  dielectric  constant  of  the  solvent. 

Owing  to  the  lack  of  data  for  dielectric  constants  of  solutions, 
the  assumption  has  been  made  that  the  increase  of  activity  coeffi¬ 
cients  at  high  concentrations  is  due  entirely  to  the  lowering  of  di¬ 
electric  constant.  By  using  electromotive  force  determinations 
of  the  activity  coefficients  of  the  chlorides  of  lithium,  sodium, 
and  potassium  to  evaluate  the  lowering  of  dielectric  constant  in 
these  cases,  the  values  20,  9,  and  6  for  normal  solutions  were  obtained. 
vol.  cxxvni.  ii.  19 
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Values  of  the  same  order  may  be  calculated  from  Bliih’s  results, 
and  indirectly  from  the  refractive  indices  of  the  salt  solutions  on 
the  assumption  that  the  polarising  tendency  of  water  molecules 
is  unaffected  by  the  presence  of  ions.  The  activity  coefficients 
for  a  series  of  hydrochloric  acid  solutions  were  calculated  on  the 
assumptions  that  (1)  all  the  H>  ions  exist  free  in  solution,  (2)  hydr¬ 
ation  is  practically  complete  to  H30+.  The  agreement  between 
calculated  and  observed  results  is  so  close  in  each  case  that  no 
decision  between  these  views  is  possible.  The  activity  coefficient 
in  low  concentrations  is  lowered  by  the  addition  of  a  salt  with  a 
common  ion,  but  in  stronger  solutions  is  considerably  raised,  the 
more  so  the  greater  the  increase  of  activity  coefficient  with  concen¬ 
tration  of  the  pure  salt.  E.  G.  T. 

Partial  Pressures  of  Aqueous  Solutions  of  Hydrochloric 
Acid  at  50°.  N.  C.  Yannakis  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
389 — 404;  cf.  A.,  1923,  ii,  611). — Methods  for  the  determination 
of  the  partial  pressures  of  aqueous  solutions  of  the  halogen  acids 
are  reviewed  and  the  effect  of  errors  of  experiment  on  the  pressure 
values  obtained  is  considered.  The  partial  pressures  of  water  and 
hydrogen  chloride  over  aqueous  solutions  of  hydrochloric  acid 
(6-65 — 35-9%  HC1)  have  been  measured  by  the  distillation  method 
at  50°.  A  cooled  receiver  serves  to  arrest  all  the  water  in  the  dis¬ 
tillate,  together  with  a  small  percentage  of  acid,  the  bulk  of  which 
is,  however,  absorbed  in  U -tubes  containing  metallic  zinc.  The 
partial  pressure  of  hydrogen  chloride  remains  small  until  the  acid 
concentration  reaches  25%  and  then  increases  rapidly  with  increasing 
concentration,  97%  of  the  total  pressure  of  the  35' 9%  acid  solution 
being  due  to  hydrogen  chloride.  A  reply  is  made  to  the  criticisms 
of  Dunn  and  Rideal  (J.,  1924,  125,  676).  J.  S.  C. 

Temperature  of  Vapour  above  Boiling  Salt  Solutions. 

W.  H.  Bahlke  and  R.  E.  Wilson  ( Chem i.  Met.  Eng.,  1925,  32,  327 — 
328). — A  solution  of  zinc  chloride  boiling  at  152°  was  vigorously 
boiled  in  a  large  flask,  the  vapour  passing  through  screens  of  wire 
gauze  to  a  thermometer,  and  then  returning  to  the  bottom  of  the 
flask  by  a  reflux  condenser.  The  thermometer  readings  depend 
on  the  outside  temperature  and  varied  from  126°  to  150°,  the  latter 
value  being  obtained  with  an  outside  temperature  of  152°.  The 
temperature  of  the  vapours  evolved  from  boiling  salt  solutions 
when  correctly  measured  is  thus  the  same  as  that  of  the  solution, 
in  contradiction  to  the  work  of  Schreber,  whose  results  are  contrary 
to  the  second  law  of  thermodynamics.  W.  H.-R. 

Importance  of  Colloid  Chemistry  in  Mineralogy  and 
Geology.  C.  Doelter  (Kolloid-Z .,  1925,  36  (Zsigmondy -Festschr.), 
95—103).  E.  M.  C. 

Silver  Iodide  Hydrosol.  Method  of  Formation  of  Hydrosols 
and  Gels.  IV.  A.  Lottermoser,  W.  Seifert,  and  W.  Forst- 
mann  (Kolloid-Z.,  1925,  36  (Zsigmondy -Festschr.),  230 — 244;  cf. 
A..,  1907,  ii,  851;  1908,  ii,  364;  1910,  ii,  278). — In  the  titration 
of  rapidly  stirred  potassium  iodide  and  silver  nitrate  solutions  the 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  515 

point  of  complete  flocculation  and  clearing  of  the  silver  iodide  sol 
coincides  with  the  equivalent  point  only  in  extremely  dilute 
solutions.  In  solutions  of  medium  concentration,  clearing  takes 
place  in  both  cases  before  the  equivalent  point  is  reached,  owing 
to  the  flocculating  action  of  the  potassium  nitrate  formed. 
With  less  rapid  stirring  of  very  dilute  solutions  of  potassium 
iodide,  more  than  the  equivalent  amount  of  silver  nitrate  is 
required  for  complete  clearing.  The  interval  between  the  com¬ 
mencement  and  the  completion  of  flocculation  is  greater  for 
the  addition  of  silver  nitrate  to  potassium  iodide  than  for  the 
addition  of  potassium  iodide  to  silver  nitrate.  The  positive  silver 
iodide  hydrosol  is  thus  less  stable  than  the  negative  one.  Pure  silver 
iodide  may  be  prepared  by  titrating  potassium  iodide  with  silver 
nitrate  to  the  point  of  clearing  and  removing  potassium  iodide  from 
the  precipitate  by  repeated  washing  and  prolonged  shaking  with 
water.  The  positive  and  negative  hydrosols  show  marked  floccu¬ 
lation  when  equal  amounts  are  mixed  and  some  flocculation  when 
the  positive  hydrosol  is  in  slight  excess.  Positive  silver  thiocyanate 
hydrosol  is  much  less  stable  than  the  negative  hydrosol.  By 
analogy  with  the  gold  value,  a  silver  iodide  value  is  defined  as  the 
amount,  in  mg.,  of  a  protective  colloid  which  serves  to  prevent 
complete  flocculation  during  the  titration  with  O-lA-silver  nitrate 
of  25  c.c.  O-lA-potassium  iodide,  diluted  to  a  definite  volume.  For 
a  series  of  decreasing  potassium  iodide  concentrations,  the  silver 
iodide  values  of  a  commercial  dextrin  were  found  to  decrease 
exponentially  and  asymptotically  to  a  constant  value.  Potassium 
iodide  solution  containing  dextrin  required  more  than  the  equivalent 
amount  of  silver  nitrate  for  complete  clearing ;  the  excess  increased 
regularly  with  the  amount  of  dextrin  up  to  a  maximum  value. 
On  the  other  hand,  silver  nitrate  containing  dextrin  required  less 
than  the  equivalent  amount  of  potassium  iodide,  the  numerical 
relationships  being  more  complicated.  E.  M.  C. 

Dispersoid  Study  of  Cellulose.  P.  P.  von  Weimarn  ( Kolloid - 
Z.,  1925,  36  ( Zsigmondy-Festschr .),  103 — 109).- — A  lecture,  out¬ 
lining  the  work  in  progress  in  the  author’s  laboratory  on  the  dis¬ 
persion  of  cellulose  in  concentrated  salt  solutions.  E.  M.  C. 

Wool  as  an  Amphoteric  Colloid.  II.  Chemical  Theory 
of  Dyeing.  J.  B.  Speakman  (J.  Soc.  Dyers  and  Col.,  1925,  41, 
172 — 179;  cf.  B.,  1925,  38). — -The  dyeing  of  wool  is  regarded  as  a 
typical  case  of  the  combination  of  an  acid  or  base  with  an  amphoteric 
colloid,  the  isoelectric  point  being  about  p3  4-8.  De-aminated 
wool  combines  with  acid  dyes  in  virtue  of  the  -CO'NH~groups.  The 
electric  charge  on  wool  is  ascribed  to  membrane  equilibrium  and 
this  charge  may  be  the  immediate  cause  of  dyeing  with  colloidal 
dyes.  Thus  the  electrical  theory,  as  also  the  adsorption  theory, 
is  regarded  as  a  particular  case  of  the  chemical  theory  of  dyeing. 
[Cf.  B.,  July  3.]  1  A  G. 

Lyophile  Colloids  and  Poiseuille’s  Law.  H.  R.  Kruyt 
( Kolloid-Z .,  1925,  36  ( Zsigmondy-Festschr .),  218 — 230;  cf.  de 
Jong.  A.,  1923,  ii,  132). — When  the  ratio  of  the  hydrostatic 
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pressure  to  the  length  of  the  capillary  was  varied  from  0-23  to  1-08, 
it  was  found  that  the  viscosity  remains  constant  and  Poiseuille’s 
law  is  obeyed  by  sols  of  agar  and  gelatin,  above  their  gelatinising 
temperatures,  and  also  by  starch,  gum  arabic,  casein,  cerium  oxide, 
and  silica  sols.  Agar  and  gelatin  sols  below  their  gelatinising  tem¬ 
perature  do  not  obey  Poiseuille’s  law.  An  “  aged  ”  vanadium 
pentoxide  sol  showed  deviations.  Gelatin  and  cerium  sols,  which 
are  normal  in  the  Ostwald  viscosimeter,  are  also  normal  in  the  Hess 
viscosimeter.  Deviations  from  Poiseuille’s  law  occur  when  the 
particles  are  not  spherical.  E.  M.  C. 

Physico-chemical  Studies  on  Gold  Hydrosols.  A.  Galecki 
(. Kolloid-Z .,  1925,  36  ( Zsigmondy-Festschr .),  154 — 184). — Gold 

hydrosols  prepared  in  several  ways  have  been  examined  with  respect 
to  their  viscosity  and  catalytic  activity  towards  hydrogen  peroxide. 
During  the  ageing  and  flocculation  of  gold  hydrosols  prepared  by 
Zsigmondy’s  method,  the  viscosity  falls  to  a  minimum  value  and 
then  increases.  During  flocculation  by  the  addition  of  salts  the 
minimum  viscosity  corresponds  with  the  first  change  from  red  to 
violet.  On  prolonged  ageing,  the  gold  hydrosols  give  a  constant 
viscosity  which  is  lower  than  the  initial  values  owing  to  some  pre¬ 
cipitation.  Exposure  of  the  hydrosols  to  light  increases  the  vis¬ 
cosity  by  an  amount  proportional  to  the  amount  of  incident  light. 
The  catalytic  decomposition  of  hydrogen  peroxide  by  gold  hydrosols 
prepared  by  Zsigmondy’s  formaldehyde  method  decreases  with 
the  age  of  the  hydrosol  and  is  increased  by  the  addition  of  alkali. 
For  gold  hydrosols  prepared  by  Zsigmondy’s  nuclear  method, 
the  catalytic  activity  increases  in  a  linear  manner  with  the  dispersion. 
Gold  hydrosols  prepared  by  Doerinckel’s  method  are  inactive  in 
neutral  solutions  and  have  an  optimum  concentration  of  alkali. 
They  inhibit  the  catalytic  activity  of  the  Zsigmondy  hydrosols. 
Gold  hydrosols  prepared  by  the  Gutbier  and  Varadi  method  of 
reduction  with  hydroxylamine  are  more  active  in  neutral 
solution  when  prepared  at  50°  than  at  other  temperatures.  There 
is  an  optimum  alkali  concentration  for  hydrosols  prepared  below  50°, 
but  no  such  optimum  for  those  prepared  above  50°.  It  is  suggested 
that  the  two  broad  divisions  of  colloids  should  be  termed  the  “  gold 
type  ”  and  the  “  protein  type.”  E.  M.  C. 

Water-combination  in  Colloids.  G.  F.  Huttig  ( Kolloid-Z ., 
1924,  35,  337 — 339). — Four  general  types  of  water-combination 
in  solid  substances  can  be  distinguished.  The  first  type  (A)  is  exem¬ 
plified  by  the  crystalline  hydrates  in  which  the  chemically  combined 
water  molecules  occupy  fixed  positions  in  the  crystal  lattice.  For 
such  systems,  the  vapour  pressure-composition  curve  has  the  well- 
known  step-like  form.  In  type  B,  a  portion  of  the  water  is  chemically 
combined — fixed  in  the  crystal  lattice — -whilst  another  portion 
is  free  to  move  in  the  crystal  lattice.  A  kinetic  equilibrium  is 
suggested  between  these  two  kinds  of  attracted  water  molecules. 
The  vapour  pressure-composition  curves  show  strong  deviations 
from  the  step -like  curve  of  type  A.  Of  the  very  few  cases  that  have 
been  thoroughly  studied,  yellow  tungstic  acid,  W03,H20,  and 
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K2RuC15,H20  ((J  salt)  are  instances  in  which  most  of  the  water  is 
held  as  in  type  A,  whereas  in  the  zeolites  the  greater  portion  of  the 
water  is  free  to  move  in  the  crystal  lattice.  The  palladium-hydrogen 
system  is  of  this  type. 

In  type  C  most  of  the  water  is  free  and  conditions  are  obtained  to 
which  the  osmotic  laws  are  applicable.  For  such  systems,  the 
vapour  pressure  is  given  by  the  equation  log ep0jp~kjn  where  p0 
is  the  vapour  pressure  of  pure  water  at  a  free  surface,  1c  is  a  con¬ 
stant  for  the  particular  system,  p  is  the  observed  vapour  pressure, 
and  n  is  the  adsorbed  amount  of  water.  White  tungstic  acid  (a) 
is  an  instance  of  this  type,  in  which  case  k  —  3-0.  This  type 
occupies  a  position  midway  between  the  purely  chemical  and  the 
purely  colloidal  systems. 

For  colloidal  systems  the  vapour  pressure  is  a  function  of  the  radius 
of  the  capillary  as  expressed  in  the  relation  of  Zsigmondy  and 
Anderson  (ef.  A.,  1914,  ii,  632).  This  is  type  D,  of  which  silica  gels 
afford  an  example.  Type  C  differs  from  type  D  only  in  that  the 
capillaries  in  the  former  are  of  molecular  size.  Various  combinations 
of  these  different  types  exist.  D.  C.  J. 

Colloidal  Properties  of  Soap  Solutions.  L.  Gtjrwitsch 
( Kolloid-Z .,  1925,  36  (Zsigmondy -Festschr.),  196 — 199). — Solutions 
of  soaps  of  the  naphthenic  acids  dissolve  considerable  amounts 
of  mineral  oil.  The  amount  of  oil  dissolved  per  unit  weight  of  soap 
increases  with  increasing  concentration  of  the  soap  solution  and 
with  increasing  molecular  weight  of  the  soap.  The  solubility  of 
the  oil  decreases  with  increasing  temperature.  The  interfacial 
tension  of  slightly  acid  mineral  oils  against  water  decreases  slightly 
with  increase  of  temperature,  but  that  against  sodium  hydroxide 
solutions  increases  considerably.  In  dilute  alcohol,  the  soaps  are 
unimolecular  and  dissolve  only  traces  of  oil.  These  observations 
are  interpreted  in  terms  of  the  size  of  the  soap  micelles ;  greater 
amounts  of  oil  are  dissolved  by  soaps  with  larger  micelles. 

E.  M.  C. 

Electrical  Behaviour  of  Radioactive  Colloidal  Particles  of 
the  Order  of  10“5  cm.  as  Observed  Separately  in  a  Gas. 

F.  Ehrenhaft. — (See  ii,  465.) 

Colloid-chemistry  of  Linseed  Oil.  H.  Vollmann  (Z.  angeio. 
Chem.,  1925,  38,  337 — 339). — A  survey  of  the  evidence  in  favour 
of  regarding  linseed  oil  as  a  colloidal  solution,  although  there  is  no 
indication  to  show  which  constituents  of  the  oil  form  the  disperse 
phase.  Its  colloidal  character  is  shown  by  its  stabilising  action 
on  suspensions  of  finely-divided  pigments.  Suspensions  of  Milori- 
blue,  chrome-yellow,  ivory-black,  and  zinc-white  were  made  in 
equal  concentrations  in  linseed  oil  and  in  a  paraffin  oil  of  slightly 
higher  viscosity,  and  in  every  case  the  suspension  in  linseed  oil 
showed  a  markedly  higher  stability,  this  difference  being  greatest 
in  the  case  of  Milori-blue,  and  least  in  the  case  of  chrome-yellow. 

P.  M. 
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New  Type  of  Silica  Gel.  H.  N.  Holmes  and  J.  A.  Anderson 
(Ind.  Eng.  Chem.,  1925,  17,  280 — 282). — It  is  more  satisfactory  to 
wash  silica  gel  free  from  chlorides  after  drying  and  not  before  in 
order  to  prevent  collapse  of  the  capillary  walls.  Silica  gel  was  pre¬ 
cipitated  together  with  ferric  oxide.  After  keeping  for  2 — 3  days, 
the  sludge  was  filtered  and  allowed  to  dry  very  slowly  in  thick 
masses.  It  was  then  broken  up,  washed  free  from  chlorides,  and 
activated  at  about  140°  for  12  hrs.  This  gives  a  very  active  gel 
and  the  activity  can  be  increased  by  dissolving  out  the  ferric  oxide 
with  hydrochloric  acid.  Nickel  chloride  may  be  substituted  for 
ferric  chloride.  M.  B.  D. 

Electrolyte-free,  Water-soluble  Proteins.  IV.  Acid- 
Protein  Compounds.  I.  F.  Modern  and  W.  Pauli  ( Biochem . 
Z.,  1925,  156,  482 — 505). — Highly  purified  solutions  of  glutin 
(1*2%),  serum-albumin  (1-0%),  and  ovalbumin  (1-57%)  prepared 
by  a  process  of  dialysis  followed  by  electrodialysis,  are  shown  to 
give  characteristic  reproducible  values  for  hydrogen-ion  concen¬ 
tration  (^=7-88  X  10~6,  3-3  X  10~6,  1*67  xl(T5,  respectively)  and  for 
chlorine  ion  activity,  with  mercurous  chloride  (C'Cr=l’27  X 10  4, 
1*82  X  10“4,  3*17  X  10“4,  respectively).  The  behaviour  of  these 
solutions  towards  acids  is  studied  and  from  the  Cs Ccv  data  an 
insight  is  gained  into  the  constitution  of  acid-protein  compounds. 
Preliminary  determinations  of  the  isoelectric  points  of  these  solutions 
have  been  made  using  conductivity  measurements  and  the  alcohol 
precipitation  method.  The  Cu  for  optimum  precipitation  for  ovalbu¬ 
min  is  slightly,  and  for  serum-albumin  and  glutin  appreciably  higher 
than  the  <7H.  of  the  corresponding  pure  protein  solutions.  The  value 
of  CV  for  ovalbumin  given  above  is  slightly  higher  than  Sorensen’s 
figure  (1*574  x  10~5).  P.  W.  C. 

Proteins.  VII.  Coagulation  of  Proteins  by  Heating. 

M.  Sorensen  and  S.  P.  L.  Sorensen  ( Compt .  rend.  Trav.  Lab. 
Carlsberg,  1925,  15,  (9),  1 — 26). — Mainly  the  text  of  a  lecture 
delivered  before  the  American  Chemical  Society  on  3rd  October, 

1924.  C.  I.  B.  V. 

Casein.  K.  Kondo  (Compt.  rend.  Trav.  Lab.  Carlsberg, 

1925,  15,  (8),  1 — 39). — When  casein  is  shaken  with  aqueous  hydro¬ 
chloric  acid,  it  is  found  that  the  amount  of  protein  dissolved  decreases 
as  the  amount  of  casein  in  contact  with  the  solution  increases. 
In  explanation,  it  is  suggested  that  the  chlorine  ions  are  bound 
partly  as  a  complex  in  the  solutions  and  partly  with  the  hydrogen 
ions  in  the  solid  phase.  Calculations  show  that  the  casein  in  solution 
binds  about  2  x  1CT4  g.-equiv.  of  chlorine  ions.  The  observations 
of  Loeb  are  confirmed  by  the  osmotic  pressure  and  membrane 
potential  measurements  of  casein  solutions  with  varying  quantities 
of  hydrochloric  acid.  Results  in  agreement  with  those  of  Loeb  and 
of  Pauli  for  the  viscosity  and  conductivity  of  alkali  caseinate 
solutions  are  also  obtained,  except  that  the  casein  solutions  do  not 
alter  their  condition  in  the  course  of  time  so  long  as  the  quantity 
of  base  added  is  small.  The  influence  of  sodium  chloride  on  the 
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osmotic  pressure  and  membrane  potential  of  sodium  caseinate 
in  alkaline  solutions  is  accompanied  by  a  marked  increase  in  the  con¬ 
centration  of  the  hydrogen  ions.  A  theory  closely  allied  to  that  of 
Donnan  is  put  forward,  and  on  this  basis  it  would  appear  that  the 
molecular  weight  of  casein  is  high.  C.  I.  B.  V. 

Elasticity  of  Gelatin  Jellies  and  its  Bearing  on  their  Physical 
Structure  and  Chemical  Equilibria.  H.  J.  Poole  {Trans.  Fara¬ 
day  Soc .,  1925,  27;  Advance  proof). — The  behaviour  of  cylinders  of 
gelatin  jellies  under  tensile  stress  has  been  examined.  The  strain 
produced  by  a  steady  stress  is  not  a  function  of  the  stress  alone,  but 
is  also  governed  by  a  time  factor  or  “  creep.”  If  E  is  the  extension 
of  a  cylinder  of  jelly  after  time  T,  the  graph  connecting  E  and 
dEjdT  consists  of  two  portions,  the  first  being  a  straight  line  and 
the  second  curved,  in  agreement  with  equations  deduced  from  the 
assumption  that  jellies  are  liquid-solid  structures,  where  the  solid 
phase  has  the  form  of  a  mesh  of  fine  fibrils,  and  in  which  the  “  creep  ” 
is  due  chiefly  to  a  reversible  flow  of  the  liquid  phase  in  the  inter¬ 
stices  of  the  solid,  and,  to  a  lesser  extent,  to  an  irreversible  plastic 
deformation  of  the  solid.  For  this  type  of  structure  the  elasticity 
at  constant  temperature  should  vary  approximately  with  the  square 
of  the  volume  concentration  of  the  solid  phase,  and  this  is  approxi¬ 
mately  the  case  for  temperatures  from  5-7°  to  27°.  The  elasticity 
varies  greatly  with  temperature  and  this  is  attributed  to  changes 
in  the  equilibrium  constant  of  a  reversible  reaction,  either  hydration 
or  hydrolysis,  which  removes  part  of  the  protein  substance  from  the 
solid  to  the  liquid  or  vice  versa.  W.  H.-R. 

Determination  of  the  Elasticity  of  Gelatin  Gels.  E.  Sauer 
and  E.  Kinkel  (Z.  angew.  Chem.,  1925,  38,  413 — 421). — Methods 
are  described  for  the  determination  of  the  modulus  of  elasticity 
of  gelatin  gels  against  a  shearing  force.  Such  a  gel  if  formed  within 
a  glass  cylinder  adheres  firmly  to  the  glass  and  the  deformation  of 
the  longitudinal  axis  under  a  given  air  pressure  can  be  measured. 
For  pure  gelatin  Leik’s  observation,  that  it  varies  as  the  square 
of  the  concentration,  is  confirmed.  [Of.  B .,  June  26th.]  C.  I. 

Second  Isoelectric  Point  of  Gelatin.  E.  0.  Kraemer  (J. 
Physical  Chem.,  1925,  29,  410 — 413). — From  the  experimental 
evidence  available,  the  second  isoelectric  point  of  gelatin  at  pK  7-8 
cannot  be  the  isoelectric  point  of  the  sol  form  postulated  by  Wilson 
and  Kern  (A.,  1923,  i,  68).  The  author  suggests  that  the  behaviour 
of  gelatin  is  analogous  to  that  of  ferric  hydroxide  sol  (cf .  Kruyt  and 
Spek,  A.,  1919,  ii,  498).  When  ferric  hydroxide  sol  is  treated  with 
dilute  sodium  hydroxide  it  is  found  to  have  two  regions  of  stability, 
corresponding  with  charges  of  different  signs,  and  two  precipitation 
zones.  The  two  regions  of  instability  correspond  with  the  two 
isoelectric  points.  M.  B.  D. 

Periodic  Precipitation  in  Dilute  Gelatin  Gels.  G.  W. 

Scott-Blair  {Phil.  Mag.,  1925,  [vi],  49,  90 — 96). — The  phenomenon 
of  the  formation  of  Liesegang  rings  is  investigated  with  silver 
nitrate  and  0*019%  potassium  dichromate  in  0*5  and  1%  gelatin. 
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The  age  of  the  gel  influences  the  distance  from  the  surface  of  the 
last  ring  formed.  It  is  suggested  that  a  change  in  the  structure  of 
the  gel  accounts  for  this.  The  effect  of  exposure  to  light  of  different 
wave-lengths  is  investigated  and  there  is  a  fundamental  difference 
in  the  behaviour  with  visible  and  ultra-violet  light.  As  a  modifi¬ 
cation  of  Ostwald's  theory,  it  is  suggested  that  no  sharp  metastable 
region  exists,  but  one  of  concentration  where  precipitation  becomes 
probable.  Experimental  evidence  is  put  forward  in  support  of 
this  view.  C.  W.  B. 

Thermolability  of  Collagen.  A.  W.  Thomas  and  M.  W. 
Kelly  ( J .  Amer.  Ghem.  Soc.,  1925,  47,  833 — 836). — Comparison 
of  the  fixation  of  gallotannin  and  wattle  bark  extract  by  collagen 
at  40°,  in  aqueous  solution  with  that  at  25°  indicates  that  at  40° 
collagen  is  converted  into  a  “  sol  ”  form,  the  isoelectric  point  of 
which  is  approximately  pn  8.  [Cf,  B.,  1925,  370.]  F.  G.  W. 

Heat  Changes  of  the  Globulins.  M.  Adolf  ( Kolloid-Z ., 
1924,  35,  342 — 344;  cf.  this  vol.,  ii,  199;  see  also  A.,  1924,  ii,  831, 
728;  i,  101;  1923,  i,  396).  D.  C.  J. 

Theory  of  Swelling  and  Reversibility  Phenomena  of 
Colloids.  W.  Blltz  ( Kolloid-Z .,  1925,  36  (Zsigmondy -Festschr.), 
49 — 52). — In  crystalline  hydrates  and  ammoniates  the  molecular 
heat  of  formation  and  the  volume  contraction  decrease  with  suc¬ 
cessive  additions.  By  analogy  with  such  systems,  it  is  suggested 
that  the  swelling  of  colloids  is  associated  with  the  possession  of 
relatively  low  lattice-energy.  Anhydrous  minerals  have  high 
lattice  energy,  as  shown  in  their  hardness,  and  do  not  swell. 
Hysteresis  effects  in  the  dehydration  of  hydrated  oxides  may  be  due 
to  the  formation  of  some  of  the  anhydride.  Protective  colloids 
oppose  the  action  of  the  lattice  forces  by  preventing  sufficiently 
close  contact  between  the  colloidal  particles.  E.  M.  C. 

Method  for  Measuring  Small  Changes  of  Swelling.  P.  A. 

Thiessen  and  C.  Caries  (Kolloid-Z .,  1925,  36  (Zsigmondy- Festschr.), 
245 — 252). — Changes  in  the  thickness  of  thin  solid  discs  on  treat¬ 
ment  with  liquids  or  atmospheres  of  known  humidity  are  magnified 
optically.  A  rod  suspended  from  one  pan  of  an  analytical  balance 
rests  lightly  on  the  disc  and  the  other  pan  is  connected  to  the  pan  of  a 
smaller  balance,  carrying  a  mirror  on  its  beam.  E.  M.  C. 

Swelling-promoting  Effect  of  Alcohol.  F.  Loebenstein 
(Kolloid-Z.,  1924,  35,  345 — 353). — The  swelling  effects  of  acids  such 
as  hydrochloric  and  sulphuric  acids  and  a  series  of  organic  acids, 
e.g.,  acetic,  propionic,  lactic,  etc.,  in  the  presence  and  absence  of 
alcohol,  on  hide-powder  have  been  determined.  Measurements 
were  also  made  using  various  protein  hydrolysis  products  such  as 
carbamide,  alanine,  and  glycine  and  also  putrefactive  decom¬ 
position  products.  The  swelling  velocity  was  also  approximately 
determined.  It  is  shown  that  in  many  cases  alcohol  increases 
enormously  the  swelling  of  the  protein.  Especially  is  this  the  case 
with  carbamide,  w-butyric,  phenylacetic,  and  phenylpropionic  acids. 
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In  these  cases,  a  large  increase  in  swelling  velocity  was  also  noticed. 
The  effect  of  the  sugars  on  this  phenomenon  is  of  considerable 
physiological  interest.  Sucrose  and  maltose  produce  a  slight 
volume  diminution,  which  was  largely  increased  on  increasing 
alcohol  concentrations.  Lactose  produced  a  slight  swelling  increase 
both  with  and  without  alcohol,  whilst  dextrose  produced  scarcely 
any  change  in  aqueous  solution  and  a  slight  decrease  in  alcohol. 

D.  C.  J. 

Cell  Permeability.  I.  Swelling-  of  Gelatin  under  the 
Influence  of  Carbamide.  F.  Chodat  (Bull.  Soc.  Chim.  biol., 
1925,  7,  113 — 123). — When  cylinders  or  discs  of  90%  gelatin 
(neutral,  or  faintly  alkaline  to  litmus)  are  immersed  in  solutions  of 
carbamide  at  various  concentrations,  swelling  of  the  gelatin,  as 
measured  by  the  quantity  of  liquid  absorbed,  increases  with  increasing 
concentration  of  carbamide  up  to  the  point  of  complete  dispersion. 
At  all  pK  values  there  is  greater  swelling  in  the  presence  of  carbamide 
than  with  water  alone,  the  effect  being  at  a  minimum  with  gelatin  at 
the  isoelectric  point  (pa  4-7)  and  increasing  on  both  sides  of  this  point. 
Glycine,  biuret,  and  hydroxylamine  do  not  show  the  same  pheno¬ 
mena.  It  is  considered  that  the  specific  action  of  carbamide  is 
entirely  a  physical  one  and  is  due  to  the  reduction  of  surface  tension 
of  the  liquid  caused  by  its  presence. 

A  theory  explaining  the  course  of  the  swelling  of  gelatin  in  weak 
acids,  based  on  Donnan’s  theory  of  membrane  equilibrium,  is  put 
forward.  C.  T.  G. 

Physico-chemical  Analysis  of  Oxide  Sols.  A.  Lotteemoser 
[with  F.  Friedrich,  H.  M.  Hubner,  and  A.  Szabo]  (Z.  Elektrochem., 
1924,  30,  391 — 393). — The  ultrafiltration  of  sols  of  chromic,  ferric, 
or  aluminium  hydroxide  peptised  with  the  corresponding  chloride 
gives  an  ultrafiltrate  that  contains  only  hydrochloric  acid  and  the 
hydrogen  ion  concentration  of  which  is  the  same  as  that  of  the  sol ; 
the  micelles  therefore  retain  chloride  ion,  the  negative  charge  on 
which  compensates  the  positive  charge  on  the  colloid  particles  and  the 
original  sol  may  be  formulated  as  [(£Fe203,yHCl,2H20)H+]re-H!Cl_. 
The  specific  conductance  of  the  sol  is  higher  than  that  of  the  ultra¬ 
filtrate,  the  difference  being  the  true  conductivity  of  the  micelles 
which  may  thus  be  considered  as  complex  electrolytes,  the  equi¬ 
valent  conductivity  of  which  at  infinite  dilution  may  be  calculated 
from  the  equation,  Amx  =1000 KmjcK,  where  Km  is  the  conductivity 
of  the  micelles  and  cK  that  of  the  free  chloride  ion.  The  mobility  of 
the  micelle  cation,  1000 KmjcK—la,  rises  abnormally  with  increasing 
dilution  in  sols  containing  little  chlorine  owing  to  displacement 
of  the  adsorption  equilibrium,  but  in  sols  containing  much  chlorine 
A^  approaches  a  constant  as  the  sol  more  nearly  approximates  to 
a  true  electrolyte.  A.  R.  P. 

Constitution  of  Silicic  Acid  Sols.  I.  W.  Pauli  and  E. 
Valk6  ( Kolloid-Z .,  1925,  36  ( Zsigmondy -Festschr . ) ,  334 — 340). — 
Graham’s  silicic  acid  sol  gives  a  well-defined  specific  conductance 
which  remains  constant  after  dialysis.  Its  constitution  may  be 
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represented  as  [>(Si02+wH20) .  ySi03H~]+y[H+or  Na+].  In  the 
sol  obtained  by  simple  dialysis  hydrogen  and  sodium  ions  are 
present  in  varying  proportions.  The  sodium  ions  may  be  replaced 
by  hydrogen  ions  by  electrodialysis.  In  such  purely  acidoid  sols, 
there  is  a  close  agreement  between  the  values  for  the  hydrogen-ion 
activity  obtained  potentiometrically,  by  conductimetric  titration, 
and  from  the  conductivity.  Electrodialysis  provides  a  suitable 
method  for  preparing  highly  concentrated  from  dilute  sols .  Although 
such  sols  set  to  fairly  hard  jellies,  they  may  be  redispersed  in  water 
and  show  the  same  composition  as  the  more  dilute  sols.  In  a  series 
of  sols  the  ratio  x  :  y,  or  the  number  of  neutral  molecules  associated 
with  one  ion,  varied  from  320  to  1200.  E.  M.  C. 

Organic  Sols  of  Arsenic  Trisulphide.  J.  J.  Bikerman  (Z. 
physikal.  Chem.,  1925,  115,  261 — 272). — The  cataphoresis  of 
colloidal  solutions  of  arsenic  trisulphide  in  nitrobenzene  and  ethyl 
acetoacetate,  in  the  presence  of  dissolved  salts,  has  been  investi¬ 
gated.  Precipitation  takes  place  at  a  definite  potential  which  is 
practically  independent  of  the  solvent  and  of  the  concentration 
of  the  sol.  The  rule  connecting  the  precipitating  power  of  ions 
with  their  valency  holds  in  these  non-aqueous  solutions.  L.  F.  G. 

Electrosynthesis  of  Sulphide  Hydrosols.  F.  V.  von  Hahn 

( Kolloid-Z .,  1925, 36  ( Zsigmondy -Festschr .),  277 — 286). — The  synthe¬ 
sis  of  hydrosols  of  sulphide  minerals  by  means  of  electrical  dis¬ 
integration  was  studied.  Galena  and  molybdenite  gave  stable 
sols  on  cathodic  disintegration  and  antimonite  gave  a  very  slight 
turbidity.  The  disintegration  of  molybdenite  took  place  only  when 
the  temperature  exceeded  53° ;  the  value  of  this  critical  temperature 
varied  by  a  few  degrees  according  to  the  source  of  the  mineral.  This 
is  the  first  case  of  a  critical  temperature  in  the  electrical  synthesis 
of  colloidal  solutions.  The  molybdenite  sol  showed  a  striking 
increase  in'  the  amplitude  of  its  Brownian  movement  when  a  current 
was  passed  through  it.  The  oscillatory  discharge  gave  colloidal 
solutions  with  antimonite,  sphalerite,  chalcocite,  and  molybdenite ; 
galena  and  iron  pyrites  gave  only  coarsely  dispersed  systems.  Dis¬ 
integration  in  the  electric  arc  gave  stable  sols  writh  galena,  chalcocite, 
iron  pyrites,  and  molybdenite.  E.  M.  C. 

Influence  of  Agitation  on  the  Coagulation  of  Hydrophobic 

Sols.  H.  Frehndlich  and  S.  K.  Basu  (Z.  physikal.  Chem., 
1925,  115,  203 — 223). — The  effect  of  agitation  on  the  coagulation 
of  arsenic  trisulphide,  ferric  oxide,  vanadium  pentoxide,  cupric 
oxide,  and  gold  sols  has  been  investigated.  Acceleration  is  observed 
especially  with  comparatively  large  electrolyte  concentrations  and 
strongly  coagulating  ions ;  with  the  last  three  sols,  retardation  is 
observed  and  this  is  attributed  to  peptisation  which  becomes  more 
effective  the  lower  the  concentration  of  electrolyte  and  the  wreaker 
the  coagulating  power  of  the  ions.  Coagulation  velocity  curves, 
without  agitation,  of  cupric  oxide  sols  show  an  initial  induction 
period  which  is  reduced  on  increasing  the  electrolyte  concentration  or 
on  agitating.  These  effects,  and  the  temperature  effect,  are  in  agree- 
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ment  with  Smoluchowski’s  theory.  The  formula  of  Schalek  and 
Szegvari  (A.,  1924,  ii,  115)  expresses  the  influence  of  electrolyte 
concentration  on  slow  coagulation.  L.  F.  G. 

Ultramicroscopy  and  Coagulation.  A.  de  G.  Rocasolano 
(. Kolloid-Z .,  1925,  36  {Zsigmondy -Festschr.),  80 — 82). — It  is  suggested 
that  ultramicroscopic  observation  of  the  cessation  of  Brownian 
motion  affords  a  satisfactory  criterion  of  the  occurrence  of  floccu¬ 
lation  in  all  types  of  systems.  E.  M.  C. 

Stability  of  Suspensions.  I.  Rate  of  Sedimentation  of 
Kaolin  Suspensions.  W.  0.  Kermack  and  W.  T.  H.  Williamson 
(Proc.  Boy.  Soc.  Edinburgh,  1924 — 25,  45,  59 — 70). — A  comparison 
has  been  made  of  the  rates  of  sedimentation  of  a  kaolin  suspension 
in  presence  of  varying  concentrations  of  electrolyte  at  different 
values.  Contrary  to  the  general  behaviour  observed,  sodium 
chloride,  and,  to  a  less  extent,  sodium  sulphate,  inhibit  precipitation 
in  acid  solution,  possibly  due  to  chemical  reaction  with  the  kaolin. 
Monocalcium  phosphate,  and  still  more  ”  superphosphate,”  have 
an  abnormally  large  precipitating  action  above  a  certain  concen¬ 
tration  in  alkaline  solution.  This  is  ascribed  to  precipitation  of 
basic  phosphate  on  the  kaolin  particles.  In  acid  solutions,  the 
tervalent  aluminium,  ferric,  and  lanthanum  ions  have  very  little 
effect,  but  a  zone  of  very  marked  flocculation  occurs  at  pH  7 — 8, 
separating  an  alkaline  region  within  which  the  unsedimented 
particles  are  negatively  charged,  from  an  acid  region  in  which  they 
are  positively  charged.  Similar  behaviour  has  been  observed  with 
ordinary  colloidal  sols  such  as  gold  or  gum  benzoin  (Kermack  and 
Voge,  following  abstract),  and  also  with  soil  clavs  (Comber,  A.,  1922, 
i,  212).  [Cf.  B„  June  26th.]  '  M.  S.  B. 

Action  of  Salts  with  Multivalent  Cations  on  Colloidal 
Solutions  of  Gold  and  Gum  Benzoin.  W.  O.  Kermack  and 
C.  I.  B.  Voge  {Proc.  Roy.  Soc.  Edinburgh,  1924 — 25,  45,  90 — 101). — 
The  precipitating  action  of  beryllium  sulphate  and  calcium,  ferric, 
aluminium,  and  lanthanum  chlorides  on  gold  and  gum  benzoin  sols 
has  been  examined  at  different  pu  values.  There  is  a  marked 
difference  between  the  behaviour  of  bivalent  and  tervalent  cations, 
for,  not  only  do  the  latter  precipitate  at  very  much  lower  concen¬ 
trations  than  the  former,  but  with  increasing  concentration  of  the 
tervalent  ions  the  charge  on  the  colloid  changes  from  negative  to 
positive,  and  between  these  regions  lies  a  precipitating  zone  of 
concentration.  The  salts  hydrolysed  in  a  greater  degree,  for  example 
ferric  chloride,  confer  a  positive  charge  in  more  acid  solution  than 
those  hydrolysed  to  a  less  degree,  e.g.,  lanthanum  chloride.  The 
phenomenon  appears,  therefore,  to  be  related  to  the  presence  of 
hydroxide.  Too  large  an  increase  in  the  amount  of  hydroxide, 
however,  decreases  stability,  so  that  probably  a  certain  concentra¬ 
tion  of  metallic  ions  is  necessary.  Possibly,  therefore,  a  complex 
between  colloid  and  hydroxide  is  formed,  associated  with  a  positively 
charged  tervalent  ion.  The  tervalent  ions  may  have  a  more 
powerful  atomic  field  of  force  than  the  bivalent  ions,  and  thus  be 
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able  to  form  such  associated  complexes  more  easily.  By  testing 
the  non-precipitated,  positively-charged,  colloidal  solutions,  pro¬ 
tected  regions  were  observed  in  the  case  of  gold  sol  with  aluminium 
chloride  and  of  gum  benzoin  sol  with  ferric  chloride.  This  should 
be  the  region  where  the  highest  number  of  positively  charged 
metallic  ions  exist  simultaneously  with  sufficient  hydroxide  to 
form  a  surface  layer.  M.  S.  B. 

Influence  of  Neutral  Salts  on  some  Properties  of  Gelatin. 

E.  Stiasny  ( Kolloid-Z .,  1924,  35,  353 — 358). — It  has  been 
shown  (cf.  A.,  1923,  ii,  301)  that  sodium  thiocyanate  not  only  causes 
swelling  in  collagen  but  peptises  it  to  a  considerable  extent ;  the 
thiocyanate  has  no  hydrolysing  action.  Similar  effects  are  found 
with  gelatin.  The  hydrolytic  effect  was  determined  by  the  formol 
titration  method  and  by  a  determination  of  the  Van  Slyke  value. 
The  peptising  effect  was  determined  by  ultra  filtration  experiments, 
mutarotation  measurements,  and  viscosity  measurements  on  the 
dialysed  solutions.  Sodium  thiocyanate  produces  the  same  effect 
in  decreasing  the  specific  rotatory  power  of  gelatin  at  15°  as  does 
a  rise  of  temperature  to  35°.  Further  heating  produces  no  change 
in  the  value  of  the  constant.  The  effectiveness  of  other  salts  in 
decreasing  the  specific  rotatory  power  follows  the  Hofmeister 
series  for  anions.  The  effects  of  sodium  thiocyanate  on  the  viscosity 
of  gelatin  solutions  are  traced  to  a  swelling  effect  which  increases 
the  viscosity  and  a  peptising  effect  which  decreases  it.  It  is  possible 
to  follow  these  two  effects  by  observing  the  viscosity  before  and 
after  dialysis,  because  the  swelling  effect  is  completely  reversible 
while  the  peptising  effect  is  not.  The  peptising  effect  is  not  attri¬ 
butable  to  the  rupture  of  principal  valencies  but  rather  to  a  breaking 
down  of  the  protein  molecule,  composed  of  aggregates  of  peptone 
molecules  into  simpler  groups  and  finally  into  the  peptone  molecules 
themselves.  D.  C.  J. 

Action  of  Colloidal  and  Semi-colloidal  Ferric  Hydroxide  on 
Aqueous  Gelatin  Solutions.  I.  R.  Wintgen  and  E.  Meyer 
( Kolloid-Z .,  1925,  36  (Zsigmondy -Festschr.),  369 — 379). — When 
constant  amounts  of  ferric  hydroxide  sol  are  mixed  with  increasing 
amounts  of  gelatin  solution  and  water  to  give  constant  final  volumes, 
two  types  of  flocculation  are  obtained  according  as  the  necessary 
amount  of  water  is  added  to  the  ferric  hydroxide  or  the  gelatin 
solution.  When  the  water  is  added  to  the  gelatin  solution,  floccul¬ 
ation  commences  at  a  w ell- defined  point  and  the  amount  of  precipitate 
increases  to  a  maximum.  Irregularities  are  shown  when  the  water 
is  added  to  the  ferric  hydroxide.  For  increasing  amounts  of  gelatin, 
there  is  a  wTell-marked  commencement  of  flocculation,  followed 
by  an  increase  to  a  rather  indefinite  point  of  maximum  flocculation, 
a  sudden  fall  to  a  point  of  no  flocculation  and  a  renewal  of  increasing 
flocculation.  The  amount  of  gelatin  required  for  the  first  floccul¬ 
ation  decreases  with  increase  in  the  concentration  and  the  age  of  the 
initial  gelatin  solution.  For  a  series  of  dilutions  of  ferric  hydroxide 
sols  of  different  origin,  the  amount  of  gelatin  required  for  flocculation 
decreases  in  a  linear  manner  with  the  dilution  for  typical  colloidal 
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sols,  but  decreases  in  a  linear  manner  with  the  concentration  of 
semi -colloidal  sols,  containing  much  hydrochloric  acid.  The  first 
case  is  regarded  as  a  simple  mutual  flocculation  and  the  second  as 
involving,  in  addition,  an  increasing  dispersion  of  the  gelatin  with 
increasing  amounts  of  hydrochloric  acid.  E.  M.  C. 

Influence  of  Gelatin  on  the  Stability  of  a  Colloidal  Solution 
of  Cholesterol  and  on  the  Charge  on  the  Particles.  W.  0. 

Kermack  and  P.  MacCallum  ( Proc .  Roy.  Soc.  Edinburgh,  1924 — 25, 
45,  71 — 89). — The  stability  of  a  cholesterol  sol,  prepared  by  the 
addition  of  an  alcoholic  solution  of  commercial  cholesterol  to  dis¬ 
tilled  -water,  and  subsequent  filtration,  has  been  examined  in  solutions 
of  varying  value.  The  minimum  amount  of  sodium  chloride 
required  to  produce  precipitation  increases  at  first  with  increasing 
pK  value,  reaches  a  maximum  at  pR  7 — 8,  remains  constant  up 
to  pa  12,  and  then  returns  to  zero,  indicating  that  the  cholesterol 
is  precipitated  by  the  alkalinity  of  the  solution  alone.  An  examin¬ 
ation  of  the  effect  of  gelatin  on  the  sol,  combined  with  a  study  of  the 
cataphoretic  potential  difference  {P.D.)  between  the  cholesterol 
particles  and  the  medium,  in  the  presence  of  gelatin  of  varying 
concentration  and  pK,  shows  that  gelatin  brings  about  precipitation 
through  a  range  of  pK  values  which  varies  in  position  for  varying 
concentrations  of  gelatin  and  exactly  separates  the  region  of  posi¬ 
tively  charged  from  that  of  negatively  charged  colloid.  When 
sufficient  gelatin  is  present  the  cholesterol  particles  showr  a  zero 
potential  at  pn  4-7,  the  isoelectric  point  of  gelatin.  On  decreasing 
the  ps  the  particles  acquire  a  positive  charge  which  increases  until 
a  P.D.  of  about  14  mv.  is  reached,  when  it  remains  approximately 
constant  or  decreases.  Similarly,  above  pK  4-7  the  P.D.  becomes 
negative  up  to  values  of  about  25  mv.  The  effect  of  sodium 
chloride  in  the  presence  of  gelatin  is  to  widen  the  zone  of  precipit¬ 
ation.  The  gelatin,  however,  exerts  a  protective  action  against 
precipitation  by  sodium  chloride,  which  probably  reaches  a  minimum 
at  the  isoelectric  point.  The  amount  of  gelatin  required  to  protect 
against  precipitation  by  sodium  chloride  is  approximately  that 
necessary  to  cover  the  particles  of  the  sol  with  a  unimolecular 
layer  of  gelatin  from  one  to  two  atoms  in  thickness.  This  is  also 
sufficient  to  keep  the  particles  in  suspension  even  when  the  P.D. 
is  zero.  The  protective  action  of  gelatin  against  precipitation  by 
acid  and  alkali  has  also  been  studied.  M.  S.  B. 

Effect  of  Dielectrics  on  the  Stability  of  Colloids.  D. 

Deutsch  ( Magyar  orvosi  Archivum,  1924,  25,  511 — 514). — The 
concentrations  of  dielectrics  which  are  able  to  annul  the  colloid 
coagulating  action  of  ammonium  sulphate  are  in  the  order  of  their 
(low)  dielectric  constants.  Organic  acids  with  low  dielectric  con¬ 
stants  are  in  the  same  order.  By  suitable  combination  of  electro¬ 
lytes  and  dielectrics,  blood-serum,  casein,  and  albumose  could  be 
brought  into  a  globulin-like  phase.  Chemical  Abstracts. 

Peptisation  of  Bismuth  Hydroxide.  A.  Kuhn  and  H. 
Pirsch  {Kolloid-Z .,  1925,  36  {Zsigmondy-Festschr .) ,  310 — 318). — By 
repeated  washing  or  dialysis  of  bismuth  hydroxide  precipitates  a 
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point  is  reached  at  which  the  precipitate  forms  a  sol,  stable  for  a 
day  or  two.  Sucrose  and  mannitol  act  as  peptising  agents  and  have 
maximum  effects  in  OOoiV-solutions.  With  glycerol  and  lactose 
the  amount  of  bismuth  hydroxide  in  solution  increases  regularly 
with  the  concentration  until  the  whole  of  the  precipitate  is  peptised ; 
the  peptisation  appears  to  be  followed  by  the  formation  of  chemical 
complexes.  E.  M.  C. 

Protective  Action  of  Soaps  for  Zsigmondy  Gold  Hydrosols. 

B.  Papaconstasttinou  ( Kolloid-Z .,  1925,  36  (Zsigmondy-Festschr .), 
329 — 333). — The  protective  action  of  soaps  towards  gold  hydrosols, 
as  measured  by  the  reciprocals  of  their  gold  values,  decreases  in 
the  order  oleate,  palmitate,  stearate,  myristate,  and  laurate  at 
the  ordinary  temperature.  Increase  of  temperature  increases  the 
protective  action  of  these  soaps,  presumably  by  decreasing  the 
micelle  size.  Linoleates  have  about  the  same  protective  action  as 
oleates  at  the  ordinary  temperature,  but  the  protective  action 
decreases  with  increase  of  temperature.  The  potassium  and  sodium 
soaps  of  lauric,  myristic,  and  palmitic  acids  have  approximately 
equal  actions.  At  high  temperatures,  potassium  stearate  and 
linoleate  are  more  active  than  the  sodium  salts,  but  sodium  oleate 
is  much  more  active  than  potassium  oleate.  E.  M.  C. 

Protection  in  a  Colloidal  Solution  by  Addition  of  an  Electro¬ 
lyte  in  Quantities  too  Small  to  Effect  Flocculation.  A. 

Boutaric  and  (Mlle.)  G.  Perreau  ( Compt .  rend.,  1925,  180, 
1337 — 1340;  cf.  A.,  1924,  ii,  595). — Addition  of  small  amounts  of 
an  electrolyte  to  a  colloidal  solution  can  prevent  its  flocculation 
by  a  much  larger  quantity  of  the  same  electrolyte  than  is 
normally  necessary.  If  the  time  which  elapses  before  flocculation 
occurs  is  graphed  against  the  quantity  of  electrolyte  added  the 
curve  shows  an  asymptote  parallel  to  the  time  axis,  of  which  the 
abscissa  a  measures  the  maximum  amount  of  electrolyte  which 
can  be  added  without  causing  flocculation.  A  small  amount  of 
sulphuric  acid  was  added  to  a  gamboge  suspension  which  was  then 
left  to  stand.  Bede  termination  of  the  graph  time /amount  of 
coagulating  electrolyte  (sulphuric  acid),  indicated  a  uniform  increase 
in  stability  of  the  suspension.  The  higher  value  ((3)  of  the  abscissa 
for  the  asymptote  is  a  measure  of  the  maximum  amount  of  electrolyte 
which  cannot  effect  coagulation,  and  [3 — x  indicates  the  degree  of 
protection. 

Using  an  arsenic  sulphide  sol  treated  with  lithium  chloride  and 
kept  for  11  days,  the  value  of  (3 — a  has  been  found  for  various 
quantities  of  lithium  chloride.  The  protective  effect  at  first 
increases  with  increasing  lithium  chloride,  passes  through  an 
optimum  and  then  diminishes.  Using  the  optimum  concentration, 
the  variation  of  (3 — a  with  the  time  which  elapses  between  addition 
of  protecting  agent  and  testing  its  efficiency  has  been  plotted.  At 
first  the  protection  increases  with  time,  then  passes  through  a 
maximum  and  diminishes. 

In  other  cases,  e.g.,  gamboge  and  sulphuric  acid,  the  protective 
effect  increases  steadily  with  the  amount  of  electrolyte  added.  This 
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can  be  reconciled  with  the  preceding  ease  by  supposing  the  maximum 
protection  to  be  effected  by  an  amount  of  electrolyte  greater  than 
the  maximum  quantity  which  may  be  added  to  the  untreated 
suspension  without  causing  flocculation.  In  all  cases,  the  curve 
showing  variation  of  protective  effect  with  time  (that  elapses  after 
introduction  of  the  electrolyte)  passes  through  a  maximum. 

Sensitisation  and  Protection  by  Lipoids.  W.  Beck 
(. Biochem .  Z.,  1925,  156,  471 — 481). — Both  the  positive  ferric  oxide 
sol  and  the  negative  molybdic  oxide  sol  can  be  rendered  much  more 
sensitive  to  precipitation  by  electrolytes  by  the  addition  of  pure 
lecithin-sol  or  cholesterol-sol,  the  action  of  the  latter  being  somewhat 
less  than  that  of  the  former.  Lecithin  retains  its  sensitising 
property  on  admixture  with  serum  albumin.  Congo-red  sols 
containing  lecithin  are  more  sensitive  than  lecithin  sols,  whereas 
Congo-red  sols  containing  cholesterol  are  less  sensitive  than  chole¬ 
sterol  sols.  Congo-red  sols  containing  a  mixture  of  0-5%  lecithin 
and  0-5%  cholesterol  sols  are  less  sensitive  than  the  original  lipoid 
mixture.  P.  W.  C. 

Dispersion  and  Base  Exchange  (Ion  Exchange).  G. 

Wiegner  ( Kolloid-Z 1925,  36  (Zsigmon dy-Festschr.) ,  341 — 369; 
cf.  this  vol.,  ii,  36). — The  general  significance  of  base  exchange 
in  dispersoid  chemistry  is  illustrated  by  reference  to  clay.  The 
charge  on  clay  particles  is  ascribed  to  the  presence  of  a  complex 
silicate  anion,  holding  by  weak  residual  electrostatic  forces  a  sheath 
of  cations  in  dynamic  equilibrium.  The  attractive  force  on  these 
cations  increases  with  increased  valency  and  decreases  with  increased 
hydration.  Ultramicrons  with  heavily  hydrated  cations,  e.g., 
lithium  and  sodium,  are  bulky  and  viscous  and  resemble  hydro¬ 
philic  colloids;  those  with  less  hydrated  cations,  e.g.,  caesium  and 
calcium,  are  less  viscous  and  resemble  hydrophobic  colloids.  Simple 
effects  of  added  electrolytes  are  obtained  only  if  the  added  cation 
is  the  same  as  that  in  the  outer  sheath  of  the  colloid  particle ;  in 
other  cases  flocculation  effects  always  include  the  effects  of  a  base 
exchange.  An  extensive  series  of  experiments  with  clays  containing 
a  single  alkali  or  alkaline-earth  metal  led  to  the  following  conclusions. 
Ultramicroscopic  and  viscosimetric  measurements  show  that  clays 
are  more  stable,  more  hydrated,  more  viscous,  and  less  sensitive 
to  electrolytes  the  greater  the  hydration  of  their  cations.  The  less 
hydrated  the  cation  of  an  added  salt,  the  more  rapidly  does  it 
flocculate  a  clay.  Increased  concentrations  of  added  salt,  for  dilute 
solutions  and  slow  coagulation,  increases  the  size  of  the  aggregates 
formed,  as  shown  in  increased  viscosities.  For  equal  concentrations 
of  the  added  electrolyte,  the  least  hydrated  flocculating  cation 
forms  the  largest  aggregates  and  gives  the  highest  viscosity.  For 
more  concentrated  salt  solutions,  the  viscosity  decreases  with 
increasing  salt  concentration,  owing  probably  to  the  removal  of 
water  from  the  ultramicrons  by  the  dissolved  salts.  The  viscosity 
is  higher  for  coagulated  clays  with  heavily  hydrated  cations  than 
for  those  with  less  hydrated  cations.  Owing  to  base  exchange,  a 
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small  amount  of  potassium  chloride,  added  to  a  large  amount  of  a 
calcium  clay,  has  the  same  flocculating  effect  as  an  equivalent 
amount  of  calcium  chloride,  and  the  Schulze  law  is  thus  invalid. 
The  changes  in  the  relative  flocculating  powers  of  uni-  and  bi¬ 
valent  ions  with  varied  concentrations  of  colloid  probably  depend 
on  changes  in  the  amounts  and  relative  importance  of  the  exchanged 
bases.  E.  M.  C. 

Application  of  the  Diffusion  Coefficient  to  the  Determination 
of  the  Molecular  Size  of  Heavy,  Amphoteric  Hydrated  Oxides 
in  Alkaline  Solution.  G.  Jander  and  H.  Schulz  ( Kolloid-Z ., 
1925,  36  (Zsigmondy -Festschr.),  109 — 118). — In  the  alkali  tantalates 
the  ratio  M20  :  Ta205  is  7  :  5  and  the  basicity  of  the  tantalic  acid  is 
at  least  six,  according  to  the  variation  of  the  conductivity  with  the 
dilution.  Potassium  tantalate  may  be  represented  as  K7[Ta(Ta04)4] 
with  a  molecular  weight  of  about  1440.  An  estimate  of  the  mole¬ 
cular  weight  was  made  by  comparing  its  diffusion  coefficient  with 
that  of  a  salt  of  similar  molecular  weight.  The  technique  employed 
resembled  that  of  Oholm  (A.,  1905,  ii,  147).  0-05A7-Sodium  hexa- 
molybdic  periodate,  Na5[I(Mo04)6],  with  molecular  weight  of  1202, 
had  a  diffusion  coefficient  of  0-29  at  10°  in  OTA7-  and  0-5A-sodium 
nitrate  solutions,  but  gave  much  higher  values  in  water  and  in 
A-sodium  nitrate  solution.  0-05A-Potassium  tantalate  had  a 
diffusion  coefficient  of  0*24  in  OTA-potassium  hydroxide  and 
OTA7- potassium  nitrate  solutions,  but  a  higher  value  in  water.  The 
molecular  weight  of  the  potassium  tantalate  was  thus  1750. 

E.  M.  C. 

Centrifuging,  Diffusion,  and  Sedimentation  Equilibria  of 
Colloids  and  Substances  of  High  Molecular  Weight.  T. 

Svedberg  (Kolloid-Z.,  1925,  36  (Zsigmondy -Festschr.),  53 — 64). — A 
mathematical  treatment  of  the  determination  of  the  size-distribution 
of  colloidal  particles  by  means  of  the  ultra -centrifuge  and  measure¬ 
ments  of  diffusion.  E.  M.  C. 

Theory  of  Membrane  Equilibria.  E.  Huckel  (Kolloid-Z., 
1925,  36  (Zsigmondy -Festschr.),  204 — 217). — An  exact  thermo¬ 
dynamic  theory  of  membrane  equilibria  is  given  for  ideal  and 
actual  solutions  of  completely  ionised  electrolytes.  Allowance  is 
made  in  the  case  of  ideal  solutions  for  the  diffusion  of  the  solvent 
through  the  membrane.  Debye’s  theory  of  electrolytes  is  used 
for  the  treatment  of  the  equilibria  and  leads  to  equations  which  are 
in  harmony  with  the  experiments  of  Donnan  and  Allmand  (T., 
1914,  155,  1941)  on  the  potassium  ferrocyanide-potassium  chloride 
equilibria.  E.  M.  C. 

Use  of  Tap  Water  as  the  Outer  Liquid  in  Dialysis.  E. 

Wilke-Dorfurt  and  M.  Deker  (Kolloid-Z.,  1925,  36  (Zsigmondy- 
Festschr.),  305 — 310;  cf.  Gutbier,  Huber,  and  Schieber,  A., 
1923,  ii,  131). — Silicic  acid  sol  takes  up  calcium  when  dialysed 
against  tap  water.  The  calcium  is  readily  removed  by  dialysis 
against  distilled  water  provided  that  some  of  the  original  salts 
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still  remain  in  the  sol.  After  complete  removal  of  the  original  salts 
by  tap  water,  the  subsequent  removal  of  calcium  is  very  difficult. 
Tap  water  containing  iron  should  not  be  used,  since  ferric  hydroxide 
is  formed  in  the  silicic  acid  sol  and  cannot  be  removed.  E.  M.  C. 

Physical-chemical  Studies  of  Synthetic  Colouring  Matters. 

W.  Kopaczewski  {Rev.  gen.  Mat.  Col.,  1925,  39,  34 — 35,  105 — 106). 
— The  rates  of  diffusion  of  53  dyes  in  1%  aqueous  solution  at  25° 
through  a  collodion  membrane  prepared  under  carefully  defined 
conditions  were  measured,  and  the  results,  which  differ  from  those 
obtained  by  other  workers,  are  tabulated.  Resorcin-yellow, 
eosin,  malachite-green,  acridine-yellow,  and  methyl- violet  diffuse 
rapidly ;  tropseolin,  helianthine,  gentian- violet,  sudan-G',  and 
direct-brown  diffuse  easily ;  but  direct-grey,  haemoglobin,  direct- 
violet-  J,  and  direct-green  do  not  diffuse.  It  is  suggested  that  the 
osmotic  pressure  of  dyes  in  solution  is  due  to  the  anions  and  non- 
dissociated  molecules  rather  than  to  the  cations  {e.g.,  sodium). 
The  results  of  investigations  by  other  workers  on  the  behaviour  of 
dyes  in  solution  are  summarised.  [Cf.  B.,  1925,  348.]  A.  J.  H. 

Ultrafiltration  of  Non-aqueous  Solutions.  H.  Bechhold 
and  V.  Szidon  ( Kolloid-Z .,  1925,  36  (Zsigmondy -Festschr.) ,  259 — 
271). — Membranes  for  the  ultrafiltration  of  non-aqueous  solutions 
may  be  prepared  in  Bechhold  and  Konig  ultrafiltration  vessels  by 
coagulating  the  impregnating  material  by  means  of  an  organic 
liquid.  The  best  results  are  obtained  with  solutions  of  collodion  in 
ether,  coagulated  by  benzene  or  toluene.  Light  petroleum, 
carbon  tetrachloride,  and  “  tetralin may  also  be  used  for  the 
coagulation  and  cellulose  triacetate  in  acetone  for  the  impregnation. 
The  relative  porosities  of  the  membranes  may  be  compared  either 
by  replacing  the  benzene  or  toluene  by  alcohol  and  water  and 
filtering  hydrosols  of  known  degrees  of  dispersion,  or  by  means  of  the 
air-bubble  method  (A.,  1908,  ii,  823).  Oil  sols  of  a  number 
of  dyestuffs  were  found  by  ultra  filtration  and  by  diffusion  in 
jellies  of  aluminium  oleate  and  caoutchouc  in  benzene  to  be  very 
finely  divided  and  probably  in  the  molecular  state.  Oil  sols  of 
copper  and  iron  oleates  were  also  very  finely  divided.  Successful 
fractionations  were  made  with  sols  of  cadmium  sulphide,  zinc 
sulphide,  iron  oxide,  and  graphite  in  oil  and  of  asphalt  in  petroleum. 

E.  M.  C. 

Ultrafiltration  under  Pressure.  B.  Bruckner  and  W.  Over¬ 
beck  ( Kolloid-Z .,  1925,  36  {Zsigmondy -Festschr,),  192 — 196). — The 
rate  of  ultrafiltration  under  high  pressures  is  considerably  increased 
by  providing  constant  stirring  immediately  above  the  filtering 
membrane.  Two  forms  of  electromagnetic  stirrers  are  described. 
In  one,  an  iron  stirrer  is  driven  by  a  rotating  electromagnet  above 
the  ultrafilter.  In  the  other,  a  hollow  iron  cylinder  is  lifted  and 
dropped  by  means  of  an  annular  water-cooled  electromagnet 
actuated  by  an  intermittent  current.  This  is  obtained  by  passing 
the  current  through  a  heating  coil  in  a  hydrogen  vessel  and 
arranging  that  the  alternate  expansion  and  contraction  of  the  gas 
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moves  a  mercury  column  which  breaks  and  makes  the  electrical 
circuit.  E.  M.  C. 

Mechanism  of  Ultrafiltration.  J.  Duclaux  and  J.  Errera 
{Rev.  gen.  Colloid.,  1925,  3,  97 — 103). — The  rate  of  passage  of 
different  liquids  through  membranes  of  cellulose  nitrate  is 
approximately  proportional  to  their  viscosity  (B.,  1924,  815).  This 
relation  has  been  confirmed  under  conditions  which  minimise 
changes  in  the  membrane  during  use,  and  it  is  shown  that  membranes 
of  the  cellulose  type  behave  as  rigid  assemblages  of  fine  capillary 
tubes  towards  all  liquids  which  exert  no  solvent  action  on  them. 
The  bearing  of  these  results  on  the  structure  of  irreversible  gels  is 
briefly  considered.  F.  G.  T. 

Methylene-blue  Test.  Evaluation  of  Active  Charcoals. 

W.  Mecklenburg  ( Kolloid-Z .,  1925,  36  {Zsigmondy -Festschr.), 
132 — 142). — Considerable  errors  may  be  introduced  by  assessing 
the  relative  values  of  decolorising  charcoals  on  the  basis  of  the 
amounts  of  methylene-blue  which  are  adsorbed  by  equal  weights 
of  charcoal.  The  time  ( t )  in  seconds  required  by  different  weights 
(m)  in  mg.  of  charcoal,  dried  at  120°,  to  decolorise  20  c.e.  of  0-15% 
methylene-blue  solution  were  found  to  be  connected  by  the  equation 
(m  —  a)Z—K,  where  a  and  K  are  constants.  A  charcoal  was 
separated  into  six  fractions  and  the  outer  specific  surfaces  ( 0 )  were 
determined  microscopically.  The  constant  a  was  found  to  decrease 
gradually  with  increasing  specific  surface  and  the  product  K  .  O1'5 
remained  constant  throughout  the  series  of  fractions.  E.  M.  C. 

Theory  of  Liesegang  Rings.  Wo.  Ostwald  {Kolloid-Z.,  1925, 
36  ( Zsigmondy -F-estschr .),  380 — 390).— In  all  reacting  systems  giving 
typical  periodic  precipitates  there  are  three  principal  diffusion 
waves.  The  added  electrolyte  diffuses  into  the  gel,  the  electrolyte 
in  the  gel  diffuses  outwards  and  that  produced  by  the  reaction 
may  diffuse  in  both  directions.  In  many  cases,  the  product  of  the 
reaction  has  a  higher  rate  of  diffusion  than  one  or  both  of  the 
reactants.  Many  and  probably  all  reactions  giving  typical  periodic 
precipitates  are  balanced  reactions  and  the  precipitation  may  be 
prevented  by  changes  of  dissociation  or  hydrolysis  and  the 
formation  of  complex  and  double  salts.  The  precipitation  depends 
on  certain  critical  mixture  ratios  of  the  concentrations  of  reactants 
which  vary  over  wTide  ranges  through  the  interference  of  diffusion 
waves.  The  following  facts  are  advanced  in  support  of  the  theory. 
Many  Liesegang  rings  may  be  destroyed  by  the  subsequent  intro¬ 
duction  by  diffusion  of  the  electrolyte  produced  in  the  reaction. 
Rings  may  sometimes  be  produced  from  a  continuous  precipitate 
in  a  gel,  e.g.,  a  uniform  precipitate  of  lead  sulphate  in  a  gelatin 
gel  containing  ammonia  is  converted  into  rings  by  the  diffusion  of 
concentrated  ammonium  chloride.  Replacing  one  component  by 
a  compound  not  giving  a  balanced  reaction  results  in  a  continuous 
precipitate.  The  distribution  of  chloride  ions  in  a  gelatin  gel 
containing  magnesium  chloride  was  found  after  the  diffusion  of 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY,  ii.  531 

ammonia  to  show  a  periodic  variation  between  values  much  higher 
and  much  lower  than  those  in  the  original  gel.  E.  M.  C. 

Iodine  as  an  Emulsifying  Agent.  H.  N.  Holmes  and  H.  A. 
Williams  (J.  Amer.  Ghent.  Soc.,  1925,  47,  323 — 325). — By  shaking 
ethyl  ether,  ethyl  acetate,  amyl  acetate,  or  amyl  alcohol  with 
water  containing  iodine  in  solution  emulsions  of  the  oil-in-water 
type  are  produced.  Adsorption  films  of  iodine  at  the  liquid- 
liquid  interface  are  formed,  the  change  in  the  iodine  concentration 
being  very  marked.  L.  J.  H. 

Theory  of  Mordanting.  II.  E.  Elod  (Z.  angetv.  Chem., 
1925,  38,  199 — 201).— The  mordanting  of  wool  by  means  of  an 
aluminium  bath  is  a  chemical  and  not  a  physical  process.  The 
production  of  deleterious  hydrochloric  acid  is  avoided  by  using 
baths  of  aluminium  formate  or  by  adding  sodium  formate  and 
formic  acid  to  the  aluminium  chloride  bath.  In  the  case  of  silk,  the 
production  of  the  acid  is  surmounted  by  the  use  of  suitable  complex 
tin  salts  of  organic  acids,  e.g.,  Na2[Sn(HC02)6],5H20,  which  is 
produced  within  the  fibres  by  soaking  the  fabric  successively  in 
sodium  formate  solution  containing  free  formic  acid  and  in  stannic 
chloride.  S.  K.  T. 

Mutual  Action  of  Charged  Particles  in  Liquid  Media. 

E.  F.  Burton  and  J.  E.  Currie  (Phil.  Mag.,  1925,  [vi],  49,  194 — 
209). — A  theoretical  discussion  is  given  of  the  Helmholtz  double 
layer  theory  in  conjunction  with  Smoluchowski’s  assumptions  of 
mutual  attraction  of  particles  in  close  proximity,  and  Gouy’s 
explanations  of  the  effect  of  electrolytes  on  the  ions  in  the  outer 
layer.  Smoluchowski’s  assumptions  are  replaced  by  postulating  that 
(1)  particles  are  drawn  together  by  capillary  action  when  very 
close  to  one  another,  (2)  failure  to  combine  under  normal  conditions 
is  due  to  mutual  repulsion  by  the  effective  charges  when 
particles  approach  one  another  within  the  limits  of  the  diffuse  outer 
layer,  (3)  electrolytes  by  suppressing  the  diffusiveness  of  the  outer 
layer  reduce  the  effective  distance  of  the  repulsive  action,  (4) 
electrolytes  by  discharging  the  particles  destroy  the  source  of  the 
force  which  kept  them  apart.  Experimental  evidence  is  given  of 
scattering  of  particles  due  to  charge,  proving  the  existence  of 
mutual  repulsion.  Scattering  coefficients  for  lead  shot  in  water, 
turpentine,  alcohol,  ether,  and  benzene  are  given,  and  the  scattering 
is  shown  to  be  proportional  to  the  viscosity  of  the  medium. 

C.  W.  B. 

Applications  of  the  Kinetic  Theory  of  Gases.  N.  de 

Kolossowsky  (J.  Chim.  Physique,  1925,  22,  79 — 82). — On  the 
assumption  that  Cp  is  a  linear  function  of  the  number  (n)  of  atoms 
in  the  molecule  of  a  gas,  the  kinetic  theory  leads  to  the  relations 
(1)  Gp—2nJr'3,  and  (2)  Cv—2n- j-1.  These  equations  give  a  much 
closer  agreement  with  experimental  data  than  the  equation 
6'jD=3-5-p l-5n  given  by  Nernst  (Gott.  Nachr.,  1906,  1,  12). 

Combination  of  the  equation  of  Laplace  for  the  velocity  (U)  of 
sound  in  a  gas  with  the  kinetic  theory  equation  for  the  arithmetic 
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mean  velocity  ( u )  of  translation  of  the  molecules,  leads  to  the 
relation  f7/w=0627\/ {2n-]r3)f{2nJr\),  which  is  in  good  agreement 
with  experimental  data.  W.  H.-R. 

Equilibrium  Pressures  of  Individual  Gases  in  Mixtures 
and  the  Mass-action  Law  for  Gases.  L.  J.  Gillespie  (J. 
Amer.  Chern.  Soc.,  1925,  47,  305 — 312). — A  mathematical  discussion 
of  the  law  of  mass  action  for  real  gases.  No  equation  of  state  vet 
proposed  permits  a  complete  solution.  The  rule  of  Lewis  and 
Randall  for  calculating  the  fugacity  of  a  gas  in  a  mixture  is  made 
exact  by  the  addition  of  a  term  involving  the  integral  of  {Ivjln^ 
V  jn-^dp  between  zero  and  the  total  pressure .  Exactness  of  the  Lewis- 
Randall  rule,  additivity  of  volumes  and  activity  of  heat  content  are 
interdependent.  A  method  of  experiment  employing  solid  phases 
to  fix  the  fugacities  of  the  gases  in  the  mixture  is  outlined. 

L.  J.  H. 

Representation  of  the  Haber  Equilibrium  Data  by  an 
Equation.  L.  J.  Gillespie  (J.  Math.  Phys.  Mass.  Inst.  Tech., 
1925,  4,  84— 96).— The  equation  log  Kp=  (2679-35+ l-1184p)/T— 
(5-8833+0-001232p)  is  shown  to  represent  within  the  errors  of 
experiment  the  values  of  the  equilibrium  constant  determined  by 
the  Fixed  Nitrogen  Research  Laboratory  (cf.  Larson  and  Dodge, 
A.,  1924,  ii,  104;  Larson,  ibid.,  ii,  331)  for  the  temperature  range 
325 — 500°  and  from  100  atm.  to  the  lowest  pressure.  For  higher 
pressures  the  equation  log  Kv—  (2172*26+ l*99082p)/T—  (5-2405+ 
0-002155^))  yields  better  results.  J.  S.  C. 

Equilibrium  Proportions  in  the  Formation  of  Methane 
from  Carbon  Monoxide  and  Hydrogen,  and  from  Carbon 
Dioxide  and  Hydrogen.  B.  Neumann  and  K.  Jacob  (Z.  Elektro- 
chem.,  1924,  30,  557 — 576). — The  equilibrium  relations  and 
conditions  of  maximum  yield  of  methane  according  to  the  equations 
(a)  C0+3H2=CH4+H20  and  (b)  C02+4H20=CH4+2H20  are 
investigated  experimentally  and  theoretically.  Mixtures  of  the 
reacting  gases  in  (a)  and  (6)  were  led  over  reduced  nickel  with  porous 
porcelain  or  magnesia  as  carriers  at  different  temperatures,  and  the 
resulting  gas  mixtures  analysed.  Above  the  temperature  at  which 
the  yield  of  methane  is  a  maximum  there  is  a  rapid  diminution  as  the 
temperature  rises.  In  the  carbon  monoxide  reaction,  the  following 
changes  appear  to  be  involved  :  C-}-C02=2C0,  C-f-2H2=CH4, 

and  C0+H2=C0-f-H20,  the  equilibrium  constant  for  the  reaction 
(a)  calculated  from  the  known  constants  for  the  partial  reactions 
agreeing  satisfactorily  with  that  derived  from  the  experimentally 
found  partial  pressures.  The  equilibrium  is  also  considered  from 
the  point  of  view  of  the  van’t  Hoff  isochore,  the  integration  constant 
being  deduced  from  the  experimental  measurements  and  from  the 
chemical  constants  of  the  individual  gases.  Similar  considerations 
are  applied  to  reaction  ( b ).  C.  H.  D.  C. 

Influence  of  Intensive  Drying  on  Inner  Equilibrium.  A. 

Smits  (J.  Amer.  Chem.  Soc.,  1925,  47,  794 — 795). — An  exactly 
similar  explanation  as  that  suggested  by  Lewis  (A.,  1924,  ii,  98) 
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concerning  Baker’s  experiments  on  intensive  drying  was  previously 
put  forward  by  the  author  (A.,  1922,  ii,  358).  A  short  statement 
regarding  the  results  obtained  in  recently  published  investigations 
(T.,  1924,  125,  1068)  is  appended.  J.  S.  C. 

Equilibrium  between  Creatine  and  Creatinine  in  Aqueous 
Solution.  Effect  of  Hydrogen  Ion.  G.  Edgar  and  H.  E. 
Shiver  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1179 — 1188). — The  con¬ 
version  of  creatine  into  creatinine  proceeds,  in  aqueous  solution,  to 
an  equilibrium,  the  ratio  of  the  molecular  concentration  of 
creatinine  to  that  of  creatine  being  0-54  at  25°,  1-02  at  50°,  1-59  at 
70°,  and  2-89  at  100°.  In  buffer  solutions,  the  above  ratio  at  50° 
is  as  follows  :  pK  1,  36-72;  pH  3,  4-01;  4,  1-33;  5,  1-05; 

and  pn  6,  1-03.  At  25°,  about  10%  of  the  material  is  lost  by  hydro¬ 
lytic  decomposition  before  equilibrium  is  reached.  The  results 
are  discussed  mathematically  from  the  point  of  view  of  the  ionisation 
of  the  two  bases  (cf.  Hahn  and  Barkan,  A.,  1921,  i,  515)  and 
equations  are  derived  for  the  influence  of  temperature  and  hydrogen- 
ion  concentration  on  the  equilibrium.  F.  G.  W. 

Equilibrium  Diagram  of  the  Binary  Alloys  of  Antimony 
and  Bismuth.  B.  Otani  (Sci.  Rep.  TohoJcu  Imp.  Univ.,  1925, 
13,  293 — 297). — The  equilibrium  diagram  for  the  binary  alloys  of 
antimony  and  bismuth  was  determined  by  the  method  of  Konno 
and  Ishara  {ibid.,  1921,  10,  57 ;  1924,  13,  75).  The  form  of  the 
curves  for  both  solidus  and  liquidus  indicates  a  continuous  series 
of  solid  solutions,  confirming  the  results  of  Gautier.  The  horizontal 
form  of  the  solidus  suggested  by  Cook  (J.  Inst.  Met.,  1921,  26,  421) 
is  not  confirmed.  C.  S. 

Equilibrium  Diagrams  and  the  Heats  of  Formation  in 
some  Binary  Organic  Systems.  I.  B.  E.  Kitran  (Far- 
maceutski  vjesnik,  1924,  14,  583 — 590,  617 — 620,  668 — 674,  702 — 
704,  748 — 751,  777 — 783). — The*  equilibrium  relations  in  binary 
systems  with  trichloroacetic  acid  as  the  first  component  (Cx)  have  been 
studied  by  the  cooling  curve  method.  In  the  following  summary,  the 
composition  of  characteristic  mixtures  is  expressed  in  moles  %  (  ) 

of  the  second  component  (C2).  G2— p-Toluidine  :  two  eutectic 

points  at  18-2°  (15)  and  at  32-7°  (65),  and  a  maximum  at  84-0° 
(33-3),  corresponding  with  the  compound  Me*C6H4*NH2,2CCl3*C02H. 
C2 = Diphenylamine  :  two  eutectic  points  at  19-6°  (15)  and  at 
51-3°  (95),  and  a  maximum  at  114*2°  (66*6)  corresponding  with  the 
compound  2NHPh2,CCl3*C02H.  CY2=p-Naphthylamine  :  two  eutec¬ 
tic  points  at  15-0°  (12)  and  at  98*6°  (65)  and  a  maximum  at  (50). 
It  w&s  not  possible  to  determine  the  m.  p.  of  the  equimolecular 
compound  owing  to  the  decomposition  of  the  trichloroacetic  acid. 
Results  with  phenol  confirmed  those  previously  obtained  by 
Kendall  (A.,  1916,  i,  599).  Quinol  :  two  eutectic  points  at 
49-5°  (2)  and  at  77-5°  (35),  and  a  maximum  at  84*9°  (25) 
corresponding  with  the  compound  C6H4(0H)2,3CC13*C02H.  Pyro- 
catechol,  resorcinol,  pyrogallol,  and  naphthalene  form  no 
compounds.  The  data  for  the  respective  eutectic  points  are : 
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pyrocatechol,  34-7°  (25) ;  resorcinol,  25-0°  (30) ;  pyrogallol,  40-2° 
(12);  naphthalene,  35-2°  (23).  C2 = Camphor  :  two  eutectic  points 
at  6-7°  (30),  and  at  22-3°  (67)  and  a  maximum  at  62°  (50)  correspond¬ 
ing  with  an  equimolecular  compound.  The  formation  of  this 
compound  is  significant  as  it  accounts  for  the  difference  in  the 
results  for  the  heat  of  combustion  of  trichloroacetic  acid  as  deter¬ 
mined  by  Berthelot  and  Matignon  (Ann.  Chim.  Physique,  1893, 
[6],  28,  565)  and  those  obtained  by  the  author.  In  the  second 
part  of  the  paper  binary  systems  with  phenacetin  (C\)  have  been 
investigated.  C2  —  Urethane  gives  a  eutectic  at  45-0°  (93-5) ;  C2  — 
acetaniline,  a  eutectic  at  75-0°  (78-4) ;  6^ = benzoic  acid,  a  eutectic 
at  86-7°  (65*7).  The  third  part  of  the  memoir  deals  with  various 
binary  systems.  Naphthalene  (C\)  gives  with  m-dinitrobenzene 
(C2)  a  eutectic  at  5T0°  and  44  mol.  %  of  m-dinitrobenzene.  The 
different  results  of  Kremann  (A.,  1905,  ii,  77)  are  attributed 
to  supercooling,  to  which  the  mixture  is  strongly  inclined.  Phenol 
(Cx)  and  p-toluidine  (C2)  form  an  equimolecular  compound,  which 
exist  in  two  forms,  the  metastable  modification  crystallising  at 
28-6°  and  the  stable  at  29-4°  (cf.  Philip,  T.,  1903,  83,  828);  the 
eutectic  points  are  at  9T°  (25)  and  at  20-8°  (69).  m-Chloronitro- 
benzene  ((%)  and  m-bromonitrobenzene  (C2)  yield  only  a  continuous 
series  of  solid  solutions  as  previously  found  by  Kuster  (A.,  1892, 
396)  and  Hasselblatt  (A.,  1913,  ii,  484).  S.  S.  M. 

Transformation  Points  of  Solid  Solutions  of  Alumina  or 
Chromic  Oxide  in  Ferric  Oxide.  H.  Forestier  and  G. 
Ciiaedron  ( Compt .  rend.,  1925,  180,  1264 — 1266;  cf.  A.,  1924, 
ii,  617). — It  has  been  shown  earlier  by  a  dilatometric  method  that 
ferric  oxide  undergoes  a  reversible  transformation  at  675°.  The 
influence  of  the  addition  of  the  corresponding  oxides  of  aluminium 
and  chromium  has  now  been  investigated.  Mixtures  of  hydroxides 
not  ignited  above  400°  show  no  lowering  of  the  transition  point, 
indicating  mere  juxtaposition  of  the  oxides.  Heating  at  700° 
affords  evidence  of  solid  solution  formation  which  is  completed  on 
heating  for  2  hrs.  at  900°.  Addition  of  alumina  causes  a  linear  decrease 
in  the  transformation  point  up  to  12%  A1203.  Further  addition 
has  no  effect,  the  point  remaining  fixed  at  575°.  Addition  of 
chromic  oxide  causes  a  similar  linear  decrease  (40%  Cr203  corres¬ 
ponds  with  230°),  but  no  sharp  break  in  the  curve  of  tempera ture 
against  chromium  content  is  observed.  At  high  percentages,  the 
influence  of  chromium  oxide  on  the  transition  point  is  much  smaller. 
The  oxides  of  iron  and  chromium  are  miscible  in  all  proportions. 
This  conclusion  is  supported  by  the  fact  that  the  ratio  of  their 
molecular  volumes  is  practically  equal  to  unity.  R.  A.  H. 

Hydrated  Ferric  Oxide  and  Iron  Oxides.  A.  Simon  and  T. 
Schmidt  ( Kolloid-Z .,  1925,  36  ( Zsigmondy  Festschr.),  65 — 80). — 
The  water  lost  by  hydrated  ferric  oxide,  prepared  in  several  ways,  was 
determined  at  a  series  of  temperatures  and  a  constant  pressure  of 
10  mm.  The  isobars  were  quite  smooth  and  gave  no  evidence  of 
the  existence  of  definite  hydrates.  A  sample  prepared  by  the 
dialysis  of  ferric  nitrate  held  water  more  strongly  than  those  pre- 
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cipitated  from  ferric  nitrate  or  chloride.  The  form  of  the  isobars 
suggests  that  at  low  temperatures  the  water  obeys  the  osmotic 
law  for  amorphous  systems  with  capillaries  of  molecular  size  (cf. 
Huttig,  Fortschritte  der  Chem.,  18,  1),  and  that  at  higher 
temperatures  the  water  is  held  within  and  affects  the  lattice  struc¬ 
ture  of  the  ferric  oxide.  An  X-ray  analysis  showed  that  the  lattice 
structure  of  the  heated  residue  was  slightly  different  from  that  of 
the  ignited  oxide.  The  10  mm.  isobar  for  the  decomposition  of 
ferric  oxide  showed  a  sharp  break  at  1300°,  corresponding  with 
a  complete  conversion  to  ferrosoferric  oxide  without  the  formation 
of  any  intermediate  oxide.  On  X-ray  analysis  the  interference 
lines  of  ferric  oxide  were  of  an  unknown  type,  those  of  ferrosoferric 
oxide  of  the  spinel  type,  and  those  of  a  partly  decomposed  ferric 
oxide  were  a  mixture  of  those  of  the  two  separate  oxides  and  included 
no  other  lines.  Neither  mixed  crystals  nor  intermediate  oxides 
are  formed  by  the  decomposition  of  ferric  oxide  by  heat. 

E.  M.  C. 

Equilibrium  States  of  the  Ternary  Alloys.  I.  K.  Iwase 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1925,  13,  311 — 354). — The  author 
discusses  the  equilibrium  states  for  more  complicated  cases  of 
ternary  systems.  The  conditions  for  equilibrium  are  stated  in 
terms  of  Gibbs’  function  Trj-{-Pv  which  has  a  minimum 

value  in  the  equilibrium  state.  Each  case  is  dealt  with  graphically 
on  a  triangular  base,  the  2  values  being  represented  by  the  height 
of  the  vertical  ordinates.  The  discussion  refers  to  systems  in  which 
(1)  solid  solutions  are  not  formed,  (2)  solid  solutions  are  formed. 
In  each  group,  special  types  are  dealt  with.  The  method  can  be 
used  to  determine  the  equilibrium  in  more  complex  cases.  C.  S. 

Graphic  Representation  of  Ternary  Iron-Carbon  Alloys. 

A.  von  Vegesack  (Stahl  u.  Eisen,  1925,  45,  458 — 461). — The 
representation  of  ternary  iron-carbon  alloys  on  an  equilateral 
triangular  diagram  confines  the  results  to  a  small  strip  remote  from 
the  carbon  apex.  To  overcome  this  disadvantage,  the  use  of  the 
method  of  Goerens  is  recommended,  in  which  an  isosceles  triangle 
is  employed,  the  distance  of  the  carbon  apex  being  proportional 
to  the  increased  carbon  scale  chosen.  This  method  fulfils  the 
requirement  that  the  coordinates  of  all  points  on  the  diagram  should 
add  up  to  100.  [Cf.  B.,  1925,  405.]  T.  H.  B. 

Lead-Zinc-Antimony  Alloys.  G.  Tammann  and  0.  Dahl 
(Z.  anorg.  Chem.,  1925,  144,  1 — 15). — Of  the  three  binary  systems 
involved,  zinc-antimony  alone  forms  compounds;  the  most  stable, 
ZnSb,  m.  p.  537°,  decomposes  into  Zn3Sb2-]-Sb.  The  space  model 
for  the  ternary  system  is  divided  by  a  ridge  corresponding  with 
the  binary  system  Pb-Zn3Sb2  into  two  regions,  Pb-Zn3Sb2-Zn  and 
Pb-Zn3Sb2-Sb,  respectively.  The  ridge  has  a  eutectic  at  312°, 
corresponding  with  2%  Zn3Sb2  and  98%  Pb,  which  gives  the  maxi¬ 
mum  temperature  for  the  univariant  system,  Pb+Zn3Sb2+ 
liquid,  the  ternary  eutectics  for  the  regions  on  the  zinc  and  anti¬ 
mony  sides  of  the  ridge  being  lower ;  that  on  the  zinc  side  contains 
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very  little  zinc,  and  the  structure  can  scarcely  be  distinguished  from 
that  of  the  Pb-Zn3Sb2  eutectic.  The  eutectic  on  the  antimony  side 
is  at  244-5°,  with  the  composition  87-1%  Pb,  12-5%  Sb,  04%  Zn; 
in  this  region  miscibility  in  the  liquid  state  is  complete,  whilst  on 
the  zinc  side  two  immiscible  layers  are  obtained.  S.  I.  L. 

System  Molybdenum-Nickel-Tin.  H.  Pfautsch  (Z. 
Metallic.,  1925,  17,  122 — 124). — The  solid  solution  region  at  the 
nickel  comer  of  the  ternary  diagram  of  the  molybdenum-nickel-tin 
alloys  is  bounded  by  a  slightly  curved  line  joining  the  point  corres¬ 
ponding  with  34%  Mo  on  the  molybdenum  side  with  that  correspond¬ 
ing  with  15%  Sn  on  the  tin  side.  There  are  no  ternary  compounds 
or  eutectics.  The  alloys  consisting  of  nickel-rich  solid  solutions  are 
harder  than  the  corresponding  alloys  in  which  silicon  replaces  the 
tin  (cf.  this  vol.,  ii,  298),  but  can  be  easily  worked;  they  are  all 
relatively  easily  attacked  by  acid  and  alkaline  liquids.  [Cf.  B., 
June  26th.]  A.  It.  P. 

System  Aluminium-Molybdenum-Nickel.  H.  Pfautsch 
(Z.  Metallic.,  1925,  17,  125 — 127). — The  system  aluminium- 
molybdenum-nickel  contains  no  ternary  compounds  or  ternary 
eutectics,  and  there  is  only  a  small  region  of  homogeneous  mixed 
crystals  at  the  nickel  corner  of  the  diagram.  This  includes  all 
alloys  containing  89%  Ni  or  more  and  extends  along  the  molyb¬ 
denum  side  of  the  diagram  to  the  30%  Mo  alloy  and  along  the 
aluminium  side  to  the  12%  A1  alloy.  The  Brinell  hardness  of  alloys 
consisting  of  solid  solutions  of  molybdenum  and  aluminium  in 
nickel  varies  from  200  to  286;  these  alloys,  although  inclined  to 
be  porous  are  fairly  resistant  to  attack  by  alkali  metal  hydroxides, 
but  are  somewhat  readily  corroded  by  ammonia  and  mineral  acids. 
[Cf.  B.,  June  26th.]  A.  P.  P. 

Ternary  System  :  Silver  Perchlorate,  Pyridine,  and  Water. 

It.  Macy  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1031 — 1036 ;  cf.  A., 
1924,  ii,  679). — Pyridine  forms  a  set  of  compounds  with  silver 
perchlorate  similar  to  the  corresponding  aniline  compounds,  viz., 
AgC104,4C5H6N  (-43°  to  m.  p.  68°;  unstable);  4AgC104,9C5H5N 
(68°  to  m.  p.  95-6° ;  unstable) ;  AgC104,2C5H5N  (m.  p.  147° ;  stable). 
Above  130°,  metallic  silver  is  deposited ;  most  aromatic  amines  are 
oxidised  by  silver  perchlorate.  The  solubility  of  silver  perchlorate 
varies  from  20%  in  pure  pyridine  to  less  than  0-5%  when  much 
water  is  present;  pyridine  is  practically  insoluble  in  aqueous 
solutions  of  the  silver  salt.  Above  30°  conjugate  solutions  appear 
in  the  ternary  system.  Pure  pyridine  melts  at  —40-3°. 

S.  K.  T. 

Equilibria  between  Metals  and  Fused  Salts.  P.  Lorenz 
[Trans.  Amer.  Electrochem.  Soc.,  1925,  47,  243 — 258). — The  author 
has  investigated  the  equilibria  for  a  number  of  fused  electrolytes 
of  the  type  Cd+PbCl2  =  CdCl2+Pb  and  Cd+Tl2Cl2  = 
CdCl2-f  2T1.  The  equilibrium  is  only  slightly  affected  by  temper¬ 
ature  in  the  range  600 — 700°.  The  influence  of  diluents  was 
examined  in  respect  of  both  phases.  No  salt  was  found  which  is 
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without  effect  on  the  fused  chlorides,  sodium  and  potassium 
chlorides  forming  complex  salts,  although  taking  no  part  in  the 
reaction.  The  addition  of  potassium  chloride  with  sodium  chloride 
shifts  the  equilibrium  with  increasing  additions  until  a  maximum 
is  reached,  further  additions  producing  no  effect.  Bismuth  is  an 
entirely  indifferent  diluent  in  the  metal  phase  and  produces  no 
shift  in  the  equilibria.  Antimony  forms  compounds  with  cadmium, 
but  not  with  lead,  and  shifts  the  equilibria  to  a  maximum  position 
as  with  potassium  chloride.  In  the  second  case,  the  equilibrium 
may  be  written  Cdd-TlaClg  ^  CdGl2+2Tl,  or  Cd-|-2T1C1  ^ 
CdCl2+2TI.  The  addition  of  potassium  chloride  with  sodium  chloride 
would  affect  the  second,  but  not  the  first  case,  and  the  first  scheme 
is  therefore  preferred.  Similarly  it  is  deduced  that  the  metal  is 
monatomic  if  cadmium  is  monatomic.  The  law  of  mass  action 
is  not  applicable  to  such  condensed  systems,  and  a  new  equation 
is  developed  for  these  cases.  C.  S. 

Molten  Electrolytes.  R.  Lorenz  (Z.  Elektrochem.,  1924, 
30,  371 — 375). — The  paper  summarises  the  earlier  work  of  the 
author  and  his  collaborators  on  the  equilibrium  between  molten 
metals  and  salts.  Tammann’s  theory  is  applied  to  the  study  of 
the  equilibrium  of  the  system  Pb-(-CdCl2  Cd-(-PbCl2,  and  is 
shown  to  be  in  good  agreement  with  previous  experimental  results. 
A  new  formula  derived  from  van  Laar’s  work  is  employed  to  repre¬ 
sent  the  equilibrium  between  thallium,  cadmium,  and  their  chlorides. 

A.  R.  P. 

System  Sodium  Palmitate-Sodium  Chloride-Water.  J.  W. 

McBain  and  G.  M.  Langdon  ( J .  Chem.  Soc.,  1925,  127,  852 — 870; 
cf.  McBain  and  Burnett,  T.,  1922,  121,  1320). — Isotherms  derived 
from  solubility  determinations  have  been  drawn  up  for  60°,  90°, 
120°,  and  150°.  Nearly  half  the  triangular  diagram  is  occupied  by 
the  field  of  isotropic  solutions  of  soap  and  salt,  which  are  partly 
colloidal  and  partly  crystalloidal.  There  is  a  large  field  of  “  wet 
curds  ”  in  which  salt  solutions  are  in  heterogeneous  equilibrium 
with  anisotropic  soap  solutions;  also  a  number  of  small  fields 
representing  equilibria  of  the  above  phases  with  curd  fibres  and  with 
two  distinct  forms  of  anisotropic  soap  solution.  Of  these  latter 
the  more  concentrated  form  (about  63%  of  fatty  acid)  appears  to 
be  a  liquid  crystal,  whilst  the  other,  which  occurs  in  concentrations 
of  2-5  to  3-0  A7W,  is  considered  to  be  a  conic  anisotropic  liquid. 

W.  A.  C. 

Heterogeneous  Dissociation  Equilibria  of  Water  Vapour 
and  of  Carbon  Dioxide  over  Iron  and  its  Oxides.  K.  Hofmann 
(Z.  Elektrochem.,  1925,  31,  172 — 176). — The  dissociation  constants 
for  wrater  vapour  over  the  phase  pairs  Fe304-Fe0  (a)  and  FeO-Fe 
( b )  have  been  recalculated  from  Eastman’s  values  (A.,  1922,  ii, 
506)  for  the  corresponding  carbon  dioxide  constants,  Eastman’s 
own  results  in  this  operation  being  considered  unsatisfactory.  The 
values  obtained  are  log  Ka=~ 3237/21+3-509  and  log  Kb~—  834={T 
4-0-636.  In  addition,  the  constant  for  the  carbon  dioxide  equi- 


ii.  538 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


librium  over  the  phase  pair  Fe304-Fe  has  been  calculated  from 
Wohler  and  Gunther’s  equation  for  the  corresponding  water- 
vapour  dissociation,  the  value  obtained  being  log  K—  +261  /T 
— 0-325.  The  results  are  compared  with  those  of  other  workers. 
Since  the  degree  of  gaseous  dissociation  in  the  systems  Fe-O-C 
and  Fe-O-H  is  small,  equilibrium  is  practically  independent  of 
pressure.  The  presence  of  four  phases  should  therefore  cause 
invariance.  In  the  blast  furnace,  a  fourth  phase,  viz.,  carbon  as 
coke,  is  continually  added  so  that  application  of  the  equilibrium 
diagrams  to  this  process  is  uncertain.  N.  H.  H. 

Equilibria  in  Systems  in  which  Phases  are  Separated  by  a 
Semi-permeable  Membrane.  III.  F.  A.  H.  Schreinemakers 
{ Proc .  K.  ATcad.  Wetensch.  Amsterdam,  1925,  28,  42 — 51). — A 
mathematical  discussion  of  the  membrane  diffusion  pressure  and 
the  osmotic  attraction  in  ternary  systems,  in  which  one  or  more 
solid  phases  occur  and  water  is  the  diffusing  substance.  L.  L.  B. 

Differential  Methods  and  Apparatus  for  the  Determination 
of  Dissociation  Isochores.  Thermal  Dissociation  of  Cad¬ 
mium  Carbonate.  L.  Andrussow  (Z.  physikal.  Ghem.,  1925, 115, 
273—288;  cf.  Centnerszwer  and  Andrussov,  A.,  1924,  ii,  665;  Maz- 
zetti,  A.,  1924,  ii,  853). — An  apparatus  is  described  which  was  used 
to  determine  velocities  of  reaction  and  equilibrium  constants  for  the 
system  cadmium  carbonate-cadmium  oxide-carbon  dioxide.  The 
equation  for  the  reaction  isochore  is  in  agreement  with  the  Nernst 
equation.  L.  F.  G. 

Activity  Coefficients  of  Hydrochloric  Acid  in  Solutions  of 
Ethyl  Alcohol.  H.  S.  Harned  and  M.  H.  Fleysher  (J.  Amer. 
Ghem.  Soc.,  1925,  47,  82 — 92). — From  the  E.M.F.  of  the  cells, 
H2|HCI(M)L4gCljAg,  in  ethyl  alcohol  and  mixtures  of  ethyl  alcohol 
and  water  at  25°,  the  relative  activity  coefficients  of  the  acid  in 
these  solutions  have  been  determined  and  the  absolute  activity 
coefficients  approximately  estimated.  L.  J.  H. 

Activity  Coefficient  and  Ionic  Concentration  Product  of 
Water  in  Sodium  and  Potassium  Chloride  Solutions.  H.  S. 

Harked  ( J .  Amer.  Ghem.  Soc.,  1925,  47,  930 — 940). — From  pre¬ 
viously  recorded  measurements  of  the  E.M.F.  of  certain  concen¬ 
tration  cells  containing  no  liquid  junctions  (Hamed,  A.,  1920,  ii, 
664;  1922,  ii,  255),  the  activity  coefficients  of  water  in  solutions 
of  sodium  and  potassium  chlorides  have  been  calculated  and  also 
values  for  the  product  7h  yoH  /^Hao,  y  being  the  activity  coefficient 
and  a  the  activity.  From  this  it  is  shown  that  water  passes  through 
a  maximum  state  of  ionisation  with  progressive  addition  of  salts, 
sodium  chloride  producing  a  higher  dissociation  than  the  potassium 
salt.  All  weak  electrolytes  yielding  ions  with  high  activity  coeffi¬ 
cients  probably  produce  a  similar  effect.  S.  K.  T. 

Free  Energy  of  Sulphuric  Acid  in  Aqueous  Sulphate 
Solutions.  H.  S.  Harked  and  R.  D.  Sturgis  (J.  Amer.  Ghem. 
Soc.,  1925,  47,  945 — 953). — The  activity  coefficients  of  sulphuric 
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acid  in  sulphate  solutions  are  calculated  from  the  E.M.F.  of  cells 
of  the  type  H2|M2S04(c1),H2S04(c2)|Hg2S04|Hg,  where  M=Na  or 
K,  and  H2lMgS04(c1),H2S04(c2)|Hg2S04|Hg,  where  c4  is  01 N  to 
IN  and  c2  is  0-1 N  and  001AL  Measurements  are  also  made  with  the 
former  cells  in  which  c1+c2=0-1At.  S.  K.  T. 

Activity  of  the  Hydroxyl  Ion  in  Concentrated  Lyes  on  the 
Basis  of  Electrode  and  Liquid  Potential  Measurements.  R. 

Fricke  ( Z .  Elektrochem.,  1924,  30,  580 — 587). — Measurements  of 
liquid  potentials,  hydrogen  electrode  potentials,  and  mercuric 
oxide  electrode  potentials  lead  to  fairly  consistent  results  for  the 
activity  of  the  hydroxyl  ion  in  alkali  hydroxides  at  30°  with  con¬ 
centrations  up  to  about  15  A.  It  is  found  that  the  activity  increases 
relatively  slowly  up  to  about  10A,  after  which  it  increases  very 
rapidly.  When  the  concentrations  are  referred  to  Absolutions, 
potassium  hydroxide  is  more  active  than  sodium  hydroxide  of  the 
same  concentration.  The  increasing  activity  is  attributed  in  part 
to  lower  hydration  of  hydroxyl  ions  at  higher  concentrations. 

C.  H.  D.  C. 

Affinity.  T.  de  Donder  ( Compt .  rend.,  1925,  180,  1334 — 
1337). — A  mathematical  treatment  of  affinity  from  the  point  of 
view  of  thermodynamics.  In  the  Clausius  equation,  dA=TdS—dQ 
>  O  (S  is  entropy,  T  abs.  temperature,  dQ  heat  absorbed  during 
a  given  transformation),  dA  is  identified  with  affinity.  On  this 
basis,  the  van’t  Hoff  and  Le  Chatelier  theorems  are  deduced  in  a 
generalised  form.  R.  A.  M. 

Thermodynamic  Deductions  from  the  Equation  of  State 
for  Adsorbed  Substances.  M.  Volmer  (Z.  physikal.  Chem., 
1925, 115,  253 — 260). — By  means  of  a  cyclic  process  Gibbs’  equation 
is  derived,  and  by  combining  this  with  the  corrected  equation  of 
state  (cf.  preceding  abstract)  further  equations  are  derived,  similar 
to  those  already  obtained  from  kinetic  considerations  by  Langmuir 
(A.,  1918,  ii,  430).  L.  F.  G. 

Thermodynamics  of  Surface  Actions.  L.  Gay  ( J .  Chim. 
Physique,  1925,  22,  115 — 130). — Theoretical.  A  description  of  the 
general  principles  underlying  the  application  of  thermodynamics 
to  surface  actions. 

The  phase  rule  as  usually  formulated  involves  the  assumption 
that  the  phases  in  equilibrium  are  all  at  the  same  pressure,  which 
is  not  necessarily  the  case  when  curved  interfacial  boundaries  are 
present.  If  the  pressure  of  each  phase  is  considered  as  a  separate 
variable,  the  number  of  degrees  of  freedom  of  a  system,  in  which 
all  the  phases  are  in  contact,  is  independent  of  the  number  of 
phases,  and  equals  (n+1),  where  n  is  the  number  of  components. 

W.  H.-R. 

Relation  between  Deviations  from  Raoult’s  Law  and  the 
Partial  Heats  of  Solution.  J.  A.  V.  Butler  (J.  Amer.  Chem. 
Soc.,  1925,  47,  117 — 122). — In  those  cases  for  which  data  exist, 
there  is  an  almost  exact  proportionality  between  the  deviations 
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and  the  partial  heats  of  solution.  From  statistical  theory  it  is 
suggested  that  this  linear  relation  between  the  two  quantities 
would  be  explained  if  the  heat  of  solution  is  divided  between  the 
passage  from  the  interior  to  the  surface  and  the  escape  from  the 
surface  in  definite  proportions  for  each  system.  L.  J.  H. 

Proposal  to  Establish  a  Secondary  Thermochemical 
Standard.  W.  Swientoslawski  (Bull.  Soc.  chim.,  1925,  [iv], 
37,  84 — 89;  cf.  A.,  1924,  ii,  39). — A  protest  against  the  use  of  any 
thermochemical  standard  (for  the  combustion  of  organic  substances) 
other  than  that  accepted  internationally,  i.e.,  benzoic  acid,  except 
as  an  auxiliary  to  prove  the  purity  of  the  benzoic  acid  employed 
in  the  calibration.  L.  J.  H. 

Thermal  Method  for  the  Study  of  Gaseous  Systems.  G. 

Piccardi  ( Atti  B.  Accad.  Lincei,  1925,  [vi],  1,  226 — 229). — The 
results  of  experiments  on  dry  air  and  on  nitrogen  tetroxide  show' 
that  the  method  previously  described  (A.,  1924,  ii,  537,  600)  gives 
at  least  qualitative  indications  of  the  changes  in  the  gas  which  are 
produced  by  a  rise  of  temperature.  T.  H.  P. 

Heats  of  Solution  of  Glycerol.  N.  de  Kolossowsky  (J. 
Chim.  Physique,  1925,  22,  83 — 93). — Using  99%  glycerol  and  a 
Berthelot  calorimeter,  the  following  values  have  been  determined 
for  the  molecular  heats  of  solution  of  glycerol.  In  water,  -f- 1335  cal. 
for  dilutions  from  1/140  to  1/200  mol. ;  in  methyl  alcohol  —370  cal. 
for  a  dilution  of  1  /5 0  mol. ;  in  an  equimolecular  mixture  of  water 
and  methyl  alcohol,  —417  cal.  for  a  dilution  of  1  mol.  glycerol  to 
86  mols.  of  mixed  solvent ;  in  mixtures  of  water  and  ethyl  alcohol 
containing  30,  33-83,  and  62%  ethyl  alcohol  (by  weight),  0,  —412, 
and  —337  cal.,  respectively.  The  heats  of  dilution  in  water  and 
pure  or  aqueous  methyl  alcohol  are  comparatively  small.  The 
most  probable  value  for  the  heat  of  solution  of  1  mol.  of  anhydrous 
glycerol  in  200  mols.  of  water  is  +1450  cal.  W.  H.-R. 

Heats  of  Solution  of  Phenols  in  Water.  N.  de  Kolossowsky 
and  A.  Kraeff  (J.  Chim.  Physique,  1925,  22,  94 — 96).— The  follow¬ 
ing  molecular  heats  of  solution  in  water  have  been  determined, 
using  a  Berthelot  calorimeter.  Phenol,  — 2762  cal.;  o-cresol, 
— 3126  cal. ;  resorcinol, —3636  cal. ;  quinol, —4446  cal. ;  pyrogallol, 
—3911  cal.  W.  H.-R. 

Heats  of  Solution  of  Barium  Chloride  in  Aqueous  Alcohol. 

N.  de  Kolossowsky  (J.  Chim.  Physique,  1925,  22,  97 — 100).— The 
heats  of  solution  of  anhydrous  barium  chloride  in  aqueous  solutions 
of  ethyl  alcohol  containing  20-36  and  33-83%  alcohol,  are  — 130 
and  —944  cal.,  respectively;  the  corresponding  values  for  the 
hydrated  salts  BaCl2,2H20  are  —6718  and  —7416  cal.  The  heats 
of  hydration  are  thus  +6588  and  +6472  cal.  in  the  two  cases, 
indicating  that  the  addition  of  alcohol  to  water  lowers  the  heat 
of  hydration,  which  in  the  case  of  pure  water  is  +7465  cal. 

W.  H.-R, 
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Theory  of  Electrolytic  Conductivity.  0.  Redlich  ( Physikal . 
Z.,  1925,  26,  199 — 205). — The  range  of  applicability  of  the  Debye 
and  Hiickel  equations  (A.,  1923,  ii,  724)  without  the  introduction 
of  arbitrary  constants  is  considerably  extended  by  the  introduction 
of  a  single  universal  constant,  which,  although  possessing  a 
theoretical  basis,  has  to  be  evaluated  from  experimental  data. 
This  constant,  0-694,  is  obtained  as  a  correction  factor  in  calculating 
the  ionic  radius  by  means  of  a  modified  Stokes’  law  (Redlich,  ibid., 
1925,  26, 155),  and  is  evaluated  from  conductivity  data  for  potassium 
chloride.  It  is  valid  for  all  binary  electrolytes.  An  application 
of  Ohm’s  law  to  the  inter-ionic  forces  leads  to  an  expression  which 
includes  the  previously  neglected  second  term  in  y'c  of  the  Debye 
and  Hiickel  equation,  contains  no  arbitrary  constants  although  it 
includes  the  above  universal  one,  and  satisfactorily  reproduces  the 
conductivities  of  binary  electrolytes  up  to  0-1 N  concentration. 

F.  G.  T. 

Conductivity  of  Electrolytes.  C.  W.  Davies  ( J .  Physical 
Chem.,  1925,  29,  473 — 481). — For  concentrations  below  0-002 A7 
conductivity  data  agree  with  the  relation  :  A^  —Xc=KVcXx ,  where 
K  is  a  constant,  c  the  concentration  in  g.  equivalents  per  litre,  and 
A^ ,  A,,  the  equivalent  conductivities  of  univalent  ions.  M.  B.  D. 

Precision  Determination  of  the  Electrical  Conductivities 
of  Concentrated  Aqueous  Solutions  of  Calcium  Chloride. 

M.  Crowe  {Trans.  Roy.  Soc.  Canada ,  1924,  [iii],  18,  III,  339). — 
Determinations  of  the  electrical  conductivities  of  aqueous  solutions 
of  calcium  chloride  at  concentrations  from  25%  to  50%  for  tem¬ 
peratures  between  10°  and  30°  have  been  made,  the  accuracy  being 
estimated  as  about  0-05%.  Details  will  be  published  later. 

J.  S.  C. 

Theory  of  Electrolytic  Ions.  XXIX.  Method  of  Measuring 
Conductivity  by  the  Use  of  an  Amplifying  Tube.  It.  Lorenz 
and  H.  Klauer  ( Z .  anorg.  Chem.,  1924,  136,  121 — 146). — In  the 
ordinary  Wheatstone  bridge  arrangement  for  the  determination 
of  the  conductivity  of  dilute  solutions,  the  use  of  an  amplifying 
tube  in  series  with  the  telephone  permits  of  a  much  sharper  deter¬ 
mination  of  minimum  tones.  Small  changes  in  the  potential  of 
the  grid  are  more  highly  amplified  when  the  potential  approximates 
to  zero,  so  that  a  very  sudden  fall  in  the  intensity  of  the  tone  is 
noticeable  as  the  potential  actually  reaches  zero.  When  the 
system  contains  an  unbalanced  capacity  there  must  be  a  com¬ 
pensating  condenser  in  the  circuit  and  the  electrodes  used  should 
be  slightly  platinised.  Some  curves  obtained  by  the  use  of  the 
apparatus  with  and  without  the  amplifier  are  reproduced  and  a 
device  for  comparing  tone  intensities  is  described  and  illustrated. 

A.  R.  P. 

Electrical  Conductivity  of  Films.  G.  Tammann  and  H. 
Bredemeier  (Z.  anorg.  Chem.,  1925,  144,  64 — 68). — The  growth 
of  films  on  metal  surfaces  may  proceed  in  accordance  with  either 
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a  parabolic  or  an  exponential  law.  In  the  former  case,  the  con¬ 
centration  of  the  attacking  agent  (halogens)  falls  uniformly  through¬ 
out  the  film,  and  the  films  show  electrolytic  conduction,  as  indicated 
by  polarisation  effects ;  in  the  second  case,  the  concentration  of  the 
attacking  agent  (oxygen  or  nitrogen)  varies  exponentially  with 
the  thickness,  and  the  film  shows  metallic  conduction.  S.  I.  L. 

Conductivities  in  Liquid  Hydrogen  Sulphide  Solutions. 

G.  N.  Qttam  and  J.  A.  Wilkinson  (J.  Amer.  Chem.  Soc.,  1925, 
47,  989 — 994). — The  conductivities  of  saturated  solutions  of  sub¬ 
stances  in  liquid  hydrogen  sulphide  (sp.  cond.  <1  x  10  11  ohm-1) 
at  the  temperature  of  solid  carbon  dioxide  are  recorded.  Some 
solutions  will  not  conduct,  e.g.,  those  of  many  organic  compounds, 
ammonium  and  bismuth  chlorides ;  the  latter  forms  an  insoluble 
thio- compound.  The  halides  of  the  phosphorus  group  of  elements 
exhibit  better  conductivities  the  higher  the  atomic  weight ;  halogen 
acid  is  probably  not  formed  in  these  solutions.  Halogen  solutions 
conduct  well;  observations  with  iodine  confirm  Walden's  explan¬ 
ation  of  this  phenomenon  (A.,  1903,  ii,  408).  Progressive  intro¬ 
duction  of  alkyl  radicals  in  ammonium  chloride  causes  a  corre¬ 
sponding  increase  in  the  conductivity  of  the  solution.  Solutions 
of  acetic  acid  only  conduct  at  the  ordinary  temperature,  whilst 
the  anhydride,  the  acid  chloride  and  thioacetic  acid  show  a  maximum 
conductivity,  and  reaction  with  the  solvent  occurs.  S.  K.  T. 

Transference  Numbers  of  Hydrochloric  Acid  in  Solutions 
of  Ethyl  Alcohol.  H.  S.  Harned  and  M.  H.  Fleysher  ( J .  Airier. 
Chem.  Soc.,  1925,  47,  92 — 95). — By  comparing  the  data  previously 
obtained  (cf.  this  vol.,  ii,  538)  with  measurements  of  cells 
of  the  type  Ag|AgCl|HCl(m2)[HCl(m1)|AgCl|Ag,  the  transference 
numbers  of  the  hydrogen  ion  are  obtained  at  25°  for  solutions  of 
hydrochloric  acid  in  ethyl  alcohol  and  in  50%  ethyl  alcohol-water 
mixtures.  L.  J.  H. 

Transport  Numbers  by  the  Moving-boundary  Method. 

III.  Novel  Form  of  Apparatus.  D.  A.  MacInnes  and  T.  B. 
Brighton  (J.  Amer.  Chem.  Soc.,  1925,  47,  994 — 999). — A  transport 
apparatus  is  described  in  which  two  sharp  boundaries  are  very 
simply  obtained.  Results  should  not  be  calculated  from  the 
ratios  of  the  boundary  movements  in  very  accurate  work. 

S.  K.  T. 

Transport  Numbers  by  the  Moving-boundary  Method. 

IV.  Transport  Numbers  of  some  Chloride  Solutions.  E.  R. 

Smith  and  D.  A.  MacInnes  (J.  Amer.  Chem.  Soc.,  1925,  47,  1009 — 
1015). — An  apparatus  is  described  similar  to,  but  smaller  than, 
that  previously  used  (Smith  and  MacInnes,  A.,  1924,  ii,  727)  by 
means  of  which  correct  values  for  transport  numbers  are  obtained 
throughout  wider  ranges  of  indicator  concentrations.  Values 
obtained  at  25°  in  0-lA-chloride  solutions  were  :  ANa.=0-3865, 
iVH.  =0-8320,  ATK.— 0-492;  in  0-2A-potassium  chloride  solution, 
iYK.  =0-4900.  The  product  of  the  transport  number  of  the  chloride 
ion  and  the  corresponding  equivalent  conductivity  for  the  0-1 N- 
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solutions  is  constant,  which  shows  that  these  salts  have  the  same 
degree  of  ionisation  at  25°.  This  also  holds  at  18°  (Maclnnes, 
A.,  1921,  ii,  619).  This  ionisation  is  considered  to  be  complete,  so 
that  the  influence  of  concentration  on  equivalent  conductivity  is 
due  to  change  in  mobility  rather  than  in  the  numbers  of  ions. 

S.  K.  T. 

Transport  of  Electrolytes.  Mobilisation  of  Ions  by  Inter- 
molecular  Exchanges.  W.  Mestrezat  and  (Mlle.)  Y.  Garreau 
( Compt .  rend.,  1925,  180,  1266 — 1268). — Certain  ions  have  been 
shown  to  possess  enhanced  mobilities  under  physiological  con¬ 
ditions.  It  is  suggested  that  a  mobile  ion  may  be  replaced  by 
another  of  the  same  sign,  taken  from  the  solute  on  the  other  side 
of  the  membrane.  If  the  salts  NaX  and  NaCl  are  on  either  side 
of  a  membrane  which  is  penetrated  more  easily  by  the  anions 
than  the  cations,  it  would  seem  possible  to  have  chains  of  the 
ions  of  these  salts  moving  in  opposite  directions  with  penetration 
of  the  membrane  by  the  anions  only.  Once  through  the  mem¬ 
brane,  the  anions  are  temporarily  liberated  from  the  electrostatic 
forces  of  the  molecule ;  a  rearrangement  of  forces  occurs  and  fresh 
anions  reinforce  the  chains.  Thus,  diffusion  occurs  in  cascade 
fashion.  This  method  of  representation  combines  the  concept 
of  the  molecular  unit  (electrostatic  forces)  with  mobility  of  ions 
in  the  living  organism.  Side  by  side  with  small  changes  in  the 
diffusion  of  the  less  mobile  ions,  it  establishes  a  circulation  of  the 
more  mobile  ions  of  the  same  sign,  tending  towards  complete 
exchange  on  either  side  of  the  membrane.  The  presence  of  mole¬ 
cular  systems  capable  of  exchanging  ions  in  this  way  gives  a  simple 
conception  of  rapid  transport  of  anions  and  of  selective  effects  in 
the  organism.  R.  A.  M. 

Transport  of  Electrolytes.  Velocity  of  Diffusion  through 
a  Membrane  and  Ionic  Selection.  W.  Mestrezat  and  (Mlle.) 
Y.  Garreau  {Compt.  rend.,  1925,  180,  1069 — 1071). — A  study  has 
been  made  of  the  rates  of  diffusion  of  the  anions  when  0-25A7- 
solutions  of  sodium  iodide,  sodium  nitrate,  magnesium  sulphate, 
disodium  hydrogen  phosphate,  and  potassium  ferrocyanide  are 
dialysed  through  animal  or  collodion  membranes  against  distilled 
water  or  dilute  solutions  of  sodium  chloride  (0-01 N — 0-25Y).  The 
presence  of  sodium  chloride  in  general  increases  the  velocity  of 
diffusion  to  an  extent  of  more  than  100%  and  in  the  case  of  the 
ferrocyanide  of  1268%.  The  maximum  effect  is  observed  with 
concentrations  of  NaCl,  which  vary  inversely  as  the  valency  of 
the  anion  involved  :  0  14A'  for  univalent,  0-08  A7  for  bivalent, 
0-05 A7  for  tervalent,  and  0-01A7  for  the  quadrivalent  ions.  The 
observed  maximum  of  diffusion  also  varies  approximately  inversely 
as  the  valency  of  the  diffusing  ion,  the  concentration  of  the  diffusate 
being  after  2  hrs.  0043A7  for  I'  and  N03'  and  0023A7  for  the  S04" 
ion.  The  large  effect  produced  by  a  relatively  small  amount  of 
sodium  chloride  can  only  be  explained  by  a  concentration  of  the 
salt  on  the  outer  face  of  the  membrane  which  modifies  the  potential 
difference  between  it  and  the  liquid  and  so  hinders  the  passage 
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backwards  of  the  anions  through  the  membrane.  It  is  significant 
that  the  concentration  of  sodium  chloride  in  the  body  fluids  is 
close  to  that  found  to  be  the  optimum  concentration  for  the  diffusion 
of  uni-  and  bi-valent  ions.  G.  M.  B. 

Electrode  Potentials  and  the  Free  Energy  of  Solvation. 

J.  Heyrovsky  (J.  Physical  Chem.,  1925,  29,  406 — 409;  cf. 
this  vol.,  ii,  404). — The  electrode  potential  depends,  not  only  on 
the  number  of  ions  in  solution,  but  also  on  their  degree  of  solvation 
and  therefore  on  the  vapour  pressure  of  the  solution.  The  activity 
coefficient  is  therefore  expressed  mathematically  by  means  of  the 
free  energy  of  solvation.  M.  B.  D. 

Electromotive  Behaviour  of  Magnesium.  A.  Smits  (Z. 
Elektrochem .,  1924,  30,  223 — 230). — The  values  of  the  potential 
of  magnesium  against  solutions  of  its  salts,  as  measured  by  other 
workers,  are  discussed  from  the  point  of  view  of  the  author’s  theory 
of  allotropy,  and  it  is  shown  that  the  too  negative  value  of  the 
results  cannot  be  accounted  for  by  the  formation  of  a  film  on  the 
surface  of  the  metal  which  resists  the  passage  of  electrons.  It  is 
deduced  mathematically  that  the  hydrogen  in  the  hydrogen  film 
on  the  metal  is  still  in  process  of  formation  and  that  its  solubility 
product  is  greater  than  if  it  were  in  internal  equilibrium.  The 
potential  of  an  amalgamated  magnesium  electrode  against  a  M 
solution  of  magnesium  sulphate  is  —  T85  volt.  A.  R.  P. 

Influence  of  Finely  Porous  Materials  at  the  Liquid 
Boundaries  on  Liquid  Potential.  R.  Fricke  (Z.  Elektrochem., 
1924,  30,  577 — 580). — Experimental  evidence  is  adduced  that  the 
presence  of  porous  materials,  such  as  the  filter-paper  pads  used  by 
Muller  at  the  liquid  boundaries  in  concentration  cells,  has  an 
appreciable  effect  on  potential  measurements.  The  measured 
values  are  lower  than  those  obtained  with  a  pure  liquid  boundary, 
and  a  time  factor  is  introduced,  the  P.D.  gradually  increasing 
over  many  hours.  It  is  noted  that  Muller  has  recently  overcome 
the  difficulty  connected  with  his  arrangement.  C.  H.  D.  C. 

Potential  Differences  between  Liquids  and  Air.  A.  Frum- 
kin  ( Kolloid-Z .,  1924,  35,  340—342;  cf.  A.,  1924,  ii,  462).— In¬ 
organic  electrolytes  charge  the  water— air  interface  either  not  at 
all  or  negatively,  the  greater  the  charge  the  less  hydrophile  the 
anion.  Organic  substances  charge  the  water-surface  according  to 
their  capillary  activity.  Comparing  concentrations  of  different 
substances  which  correspond  with  equal  adsorptions,  it  is  found 
that  the  charge  produced  per  adsorbed  molecule  varies  but  slightly 
with  the  number  of  adsorbed  molecules.  For  homologous  series, 
this  quantity  is  independent  of  the  length  of  the  carbon  chain.  An 
explanation  is  based  on  the  Langmuir-Harkins  theory  of  orientation. 

The  Kenrick  method  of  measurement  (cf.  A.,  1896,  ii,  460), 
although  convenient  and  accurate,  has  its  limitations.  A  new 
apparatus  has  been  devised  capable  of  measuring  the  potential 
difference  when  the  liquid  surface  is  still.  The  liquid  is  placed 
in  a  rectangular  glass  vessel  and  connected  to  earth  through  a 
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calomel  electrode.  A  variable  E.M.F.  is  interposed  between  the 
calomel  electrode  and  earth ;  4 — 6  mm.  distance  from  the  liquid 
surface  is  a  platinum  wire  0-1  mm.  thick  connected  to  a  quandrant 
electrometer.  The  wire  is  heated  to  white  heat  by  a  very  small 
(2  mm.  long)  gas  flame.  Care  is  taken  completely  to  insulate  the 
gas  flame.  When  the  liquid  surface  is  charged  the  electrometer 
deflection  can  be  brought  back  to  zero  by  the  introduction  of  an 
E.M.F.  between  the  calomel  electrode  and  earth.  This  gives 
directly  the  value  of  the  required  potential  difference.  The  read¬ 
ings  obtained  in  the  course  of  1  hr.  show  variations  of  less  than 
10  millivolts  and  the  absolute  values  agree  with  those  obtained 
by  Kenrick’s  method.  The  potential  difference  between  air  and 
water  when  a  unimolecular  layer  of  a  substance  such  as  oleic  acid 
or  olive  oil  covers  the  water-surface  has  been  measured.  By 
varying  the  surface  area  a  curve  is  obtained  showing  the  variation 
of  the  potential  difference  with  the  area  occupied  per  molecule  or 
with  the  film  thickness.  As  the  area  occupied  by  the  oil  film  is 
decreased,  the  value  suddenly  rises  sharply  to  a  new  value,  the 
curve  being  very  similar  to  that  obtained  in  investigations  on  the 
variation  of  surface  tension  with  the  thickness  of  the  oil  film. 
The  author  does  not  accept  Langmuir’s  suggestion  of  the  existence 
of  a  “  liquid  ”  and  “  vapour  ”  condition  of  the  film,  but  suggests 
that  the  “  liquid  ”  condition  of  Langmuir  corresponds  with  the 
formation  of  molecular  complexes  or  micelles.  D.  C.  J. 

Mechanism  of  the  Development  of  a  Potential  Difference 
at  the  Boundary  of  Two  Phases.  D.  Reichinstein  (Z.  Elektro- 
chem.,  1924,  30,  238 — 246). — Assuming  that  the  partition  coefficients 
of  all  the  ions  and  electrons  are  of  equal  value,  the  author  deduces 
the  following  generalisations  :  a  necessary  condition  for  the  develop¬ 
ment  of  a  potential  difference  at  the  phase  boundary  is  the  existence 
of  a  single  asymmetry  in  the  homogeneous  phase ;  a  symmetrical 
equilibrium  is  produced  when  a  solid  which  sets  up  a  chemical 
equilibrium  between  ions  and  electrons  in  a  finite  time  is  intro¬ 
duced  into  a  solution  in  which  a  non- asymmetrical  equilibrium  is 
maintained,  and,  finally,  a  potential  difference  is  set  up  at  the 
boundary  of  two  phases  if  different  degrees  of  asymmetry  prevail 
in  both  phases  in  relation  to  the  same  electrolytic  or  electronic 
dissociation  process.  A.  R.  P. 

Thermo-electricity  of  Electrolytes.  J.  Thiele  ( Physikal .  Z., 
1925,  26,  321 — 329;  cf.  Schmidt,  A.,  1924,  ii,  727). — When  long 
strips  of  quartz  are  coated  with  solid  salts  and  heated  at  one  end, 
suitable  contacts  being  applied  at  the  extremities,  the  thermo¬ 
electric  difference  of  potential  is  measurable  by  means  of  an  electro¬ 
meter.  With  halides  of  cadmium,  lead,  thallium,  silver,  and  copper, 
also  sodium  and  potassium  nitrates,  from  300°  downwards,  the 
difference  of  potential  is  directly  proportional  to  the  temperature 
difference  and  ranges  from  20  x  10“5  volt  to  136  x  10~5  volt  per  1°. 
The  temperature  gradients  in  successive  series  of  measurements 
on  a  given  salt,  however,  show  some  divergences.  In  all  cases, 
vol.  cxxvm.  ii.  20 
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the  hot  end  becomes  positive,  in  agreement  with  the  view  that 
cations  alone  migrate,  whilst  heavy  complex  anions  remain  station¬ 
ary.  Mercuric  chloride  and  iodide  show  no  thermo-electric  effect. 
Similar  measurements  wTith  aqueous  solutions  of  electrolytes  con¬ 
firm  the  known  fact  that  the  current  in  that  case  flows  in  the 
opposite  direction,  the  temperature  gradients  being  again  linear. 

W.  A.  C. 

Decomposition  Potentials  of  Non-aqueous  Solutions.  W. 

Finkelstein  (Z.  physilcal.  Chem.,  1925,  115,  303 — 329). — Current- 
voltage  data,  between  0  and  9  volts,  were  obtained  for  the  following 
solutions  :  iodine  trichloride  in  bromine,  liquid  sulphur  dioxide, 
arsenic  trichloride,  nitrobenzene,  dichloroacetic  acid,  acetic  acid; 
iodine  bromide  in  bromine,  liquid  sulphur  dioxide,  arsenic  tri¬ 
chloride,  nitrobenzene,  acetic  acid ;  phosphorus  pentabromide  in 
bromine,  liquid  sulphur  dioxide,  arsenic  trichloride,  nitrobenzene; 
phosphorus  oxychloride  in  bromine ;  ether  tribromide  in  ether, 
bromine,  chloroform ;  acetamide  in  bromine ;  benzamide  in  brom¬ 
ine;  antimony  tribromide  in  bromine.  No  polarisation  was 
observed  with  any  of  these  solutions,  i.e.,  each  series  of  data  when 
plotted  gives  a  straight  line  passing  through  the  origin.  Critical 
decomposition  potentials  were  observed  with  the  following  solu¬ 
tions  :  dimethylpyrone  ditrichloroacetate  in  benzene  and  chloro¬ 
form  ;  dimethylpyrone  in  liquid  sulphur  dioxide  and  arsenic  tri¬ 
chloride  ;  arsenic  tribromide  in  ethyl  alcohol,  liquid  sulphur  dioxide, 
nitrobenzene;  arsenic  trichloride  in  nitrobenzene;  antimony  tri¬ 
bromide  in  nitrobenzene  and  ethyl  acetate;  bismuth  tribromide 
in  nitrobenzene;  phosphorus  trichloride  in  nitrobenzene.  As  the 
nature  of  the  solvent  had  very  little  effect  on  the  decomposition 
potential,  it  was  assumed  that  heats  of  solution  were  small.  The 
temperature  coefficients  of  the  decomposition  potentials  of  the 
last- mentioned  series  of  solutions  (trihalides  in  various  solvents) 
were  calculated  by  the  Helmholtz  formula;  experimentally  found 
values  for  arsenic  trichloride  in  nitrobenzene  and  antimony  tri¬ 
bromide  in  ethyl  acetate  were  in  good  agreement.  Yellow  phos¬ 
phorus,  antimony,  and  bismuth,  respectively,  precipitate  arsenic 
from  solutions  of  arsenic  trichloride  in  nitrobenzene.  L.  F.  G. 

Reduction  Potential  of  Dicyan-quinhydrone.  E.  K.  Rideal 
(Trans.  Faraday  Soc.,  1925,  27 ;  Advance  proof). — The  E.M.F. 
of  a  cell  of  the  type  substituted  quinhydrone  in  0  •  1 Y  -  HC1  ]  0  •  1 Y -  HC1  ] 
benzoquinhydrone  in  0-1Y-HC1  has  been  determined.  For  1  :  2- 
dicyanoquinhydrone,  the  E.M.F.  is  0-27374  and  0-27224  volt  at 
0°  and  25°,  respectively,  giving  a  temperature  coefficient  of  — 1-5  mv. 
for  25°.  The  corresponding  reduction  potential  of  1  :  2-dicyano- 
quinhydrone  is  7r0,250=0-9712  volt,  a  much  higher  value  than 
those  obtained  for  the  1  :  4-dichloro  or  1  :  4-dibromo  substituted 
compounds.  W.  H.-R. 

Relation  between  Energy  of  Escape  of  Electrons  and 
Electrochemical  Normal  Potential.  A.  Gunther-Schelze. — 
(See  ii,  477.) 
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Electrolytic  Deposition  of  Calcium  from  Solutions  of 
Calcium  Hydroxide  in  Water,  and  Calculation  of  the  Normal 
Potential  of  Calcium.  A.  Eilert  (Z.  Elektrochem.,  1925,  31, 
176 — 180). — An  amalgam  containing  up  to  2-4%  of  calcium  may 
be  obtained  by  the  electrolysis  of  a  saturated  solution  of  calcium 
hydroxide  in  water,  using  a  platinum  anode  and  a  mercury  cathode, 
provided  that  traces  of  water  are  previously  removed  from  the 
mercury  and  that  the  electrolyte  is  free  from  suspended  particles. 
The  discharge  potential  of  calcium  (eh)  in  saturated  calcium  hydr¬ 
oxide  solution  is  found  to  be  —1-81  volts,  and  from  this  and  other 
data  the  normal  potential  is  calculated.  The  value  obtained, 
—2-57  volts,  is  in  good  agreement  with  Wilsmore’s  figure,  —2-56 
volts.  N.  H.  H. 

Transfer  Resistance.  A.  L.  Fergtjson  and  G.  van  Zyl 
(Trans.  Amer.  Electrochem.  Soc.,  1925,  47,  145 — 160). — The  con¬ 
cept  of  “  transfer  resistance  ”  and  in  particular  the  work  of  New- 
bery  are  attacked.  A  large  number  of  experiments  on  decom¬ 
position  potentials  have  been  carried  out  by  both  the  direct  and 
commutator  methods,  the  influence  of  such  factors  as  the  con¬ 
centration  of  the  electrolyte,  speed  of  commutator,  current  density, 
and  the  size  and  nature  of  the  electrode  surfaces  being  studied. 
The  effect  of  time  on  the  polarisation  was  largely  eliminated  by 
making  the  measurements  several  hours  after  potential  was  applied 
or  increased.  The  conclusion  is  that  the  differences  between  the 
various  potentials  measured  by  the  two  methods  are  due  to  sources 
of  error  in  the  commutator  method.  The  discharge  potential  of 
an  electrode  would  be  the  same  as  the  charge  potential  if  the  two 
could  be  measured  at  the  same  instant  by  the  commutator  method 
and  both  would  be  the  same  as  the  value  measured  by  the  direct 
method.  The  existence  of  “  transfer  resistance  ”  is  therefore 
denied.  N.  H.  H. 

Electrical  Overvoltage.  A.  Smits  (Z.  Elektrochem.,  1924, 
30,  214 — 223). — A  theoretical  and  mathematical  discussion  of 
the  application  of  the  author’s  theory  of  allotropy  to  overvoltage 
is  given.  The  theory  assumes  that  the  origin  of  overvoltage  is  to 
be  found  in  the  electrodes  themselves,  which  are  assumed  to  con¬ 
sist  of  molecules,  atoms,  ions,  and  electrons  in  a  state  of  equi¬ 
librium  and  that,  when  an  electrode  is  placed  in  contact  with  an 
electrolyte,  its  surface  is  covered  with  a  liquid  film  with  which 
the  metal  is  in  equilibrium.  As  an  illustration  of  the  theory  the 
case  of  a  cell  with  electrodes  of  hydrogen  and  platinum  or  palladium 
is  considered.  A.  R.  P. 

Effect  of  Surface  Condition  on  Overvoltage.  M.  Knobel 
(Trans.  Amer.  Electrochem.  Soc.,  1925,  47,  139 — 144). — Measure¬ 
ments  have  been  made  at  different  current  densities  of  the  hydrogen 
overvoltages  for  smooth  and  spongy  surfaces  of  lead,  copper, 
gold,  cadmium,  platinum,  silver,  and  palladium,  and  oxygen  over¬ 
voltages  for  smooth  and  spongy  nickel  and  platinum.  Arguments 
are  put  forward  to  show  that  the  lowering  of  overvoltage  on  the 
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spongy  surfaces  is  due  to  the  changed  nature  of  the  surface  and 
not  to  the  greater  magnitude  of  the  area  alone.  For  example,  a 
roughly  crystalline  surface  of  silver  showed  nearly  the  same  over¬ 
voltage  as  a  smooth  surface  whilst  a  true  sponge  gave  a  much  lower 
value.  N.  H.  H. 

Anode  Effect.  C.  S.  Taylor  {Trans.  Amer.  Electrochem.  Soc., 
1925,  47,  161 — 171). — An  analysis  of  previous  observations  of  the 
anode  effect  in  the  electrolysis  of  fused  electrolytes  and  its  causes 
is  presented.  Any  combinations  of  conditions  which  permit  local 
overheating  at  any  point  of  the  anode  surface  may  produce  the 
effect.  At  this  point,  a  gas  film  is  formed  and  by  the  diversion  of 
current  to  other  parts  of  the  anode  area,  which  are  already  in  a 
metastable  state,  these  become  overloaded  and  the  result  is  the 
practically  instantaneous  spread  of  the  film  over  the  whole  anode 
surface.  For  example,  a  high-resistance  film  of  solid  impurity  or 
of  frozen  electrolyte  on  certain  portions  of  the  anode  surface  may 
start  overheating  at  other  points.  The  combination  of  factors  which 
lead  to  the  effect  may,  however,  differ  widely.  N.  H.  H. 

Effect  of  Small  Alternating  Currents  on  Some  Polarised 
Electrodes.  S.  Glasstone  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
940 — 945). — The  previously  recorded  potentials  indicating  the 
influence  of  a  small  alternating  current  on  cathodic  and  anodic 
overvoltages  are  probably  doubtful,  mainly  owing  to  the  use  of 
a  direct  method  of  measurement.  By  the  use  of  superimposed 
direct  and  alternating  currents  for  certain  metals  in  normal  sul¬ 
phuric  acid  and  sodium  hydroxide  solutions,  it  is  found  that  the 
polarisation  is  reduced  in  a  few  cases  only.  It  is  suggested  for 
these  cases  that  rapid  variation  of  the  current  strength,  due  to 
the  superimposition,  causes  a  diminution  in  the  tension  at  the 
metal-gas-electrolyte  interfaces,  thus  favouring  bubble  formation 
and  retarding  the  accumulation  of  active  material.  The  results 
of  Grube  and  Dulk  (A..  1918,  ii,  348)  and  of  Goodwin  and  Knobel 
{Trans.  Amer.  Electrochem.  Soc.,  1920,  37,  617)  are  probably  not 
valid.  S.  K:  T. 

Effect  of  Alternating  Current  on  Polarisation  during  Metal 
Deposition.  N.  Isgarischev  and  S.  Bbrkmann  (Z.  Elektrochem., 
1925,  31,  180 — 187). — The  effect  of  an  alternating  current  on  the 
cathodic  and  anodic  polarisation  of  nickel  during  the  electrolysis 
of  solutions  of  nickel  ammonium  sulphate  and  of  nickel  sulphate, 
with  and  without  the  addition  of  sulphuric  acid  and  of  gelatin,  has 
been  studied.  From  the  character  of  the  cathodic  polarisation 
curves,  it  is  concluded  that  there  are  at  least  two  effective  processes, 
the  deposition  of  the  nickel  and  the  evolution  of  hydrogen.  It  is 
highly  probable  that  the  alternating  current  influences  strongly 
only  one  of  these  processes  and  that  this  influence  is  largely  affected 
by  the  frequency.  The  concentration  of  hydrogen  ions  and  of 
gelatin  has  a  considerable  effect  on  the  curves.  The  effect  of  the 
alternating  current  on  the  anodic  polarisation  of  nickel  and  on  the 
cathodic  polarisation  of  zinc  in  solutions  of  zinc  sulphate  is  not  so 
marked.  N.  H.  H. 
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Polarisation  and  Concentration  Changes  at  the  Cathode 
during  Electrolysis  of  Copper  Salts.  A.  R.  Gordon  (Trans. 
Roy .  Soc.  Canada,  1924,  [iii],  18,  III,  116 — 117). — The  observed 
polarisation  values  are  much  greater  than  those  predicted  by 
theory.  On  starting  the  current  there  is  an  instantaneous  initial 
polarisation  ~0,  over  and  above  the  CR  drop;  during  electrolysis 
the  polarisation  increases  up  to  the  moment  at  which  hydrogen  is 
evolved,  in  accordance  with  the  equation,  7r=7r0-j-OT88  log  z0/z, 
where  z0  is  the  concentration  of  copper  in  the  body  of  the  electrolyte 
and  z  its  concentration  at  the  cathode.  The  value  of  tt0  is  appar¬ 
ently  dependent  on  the  nature  of  the  surface  and  previous  treatment 
of  the  cathode.  J.  S.  C. 

Electrolysis  with  Gas  Cathodes.  A.  Gunther-Schulze 
(Z.  Elektrochem.,  1925,  31,  187 — 189). — Experiments  are  described 
in  which  solutions  of  (a)  copper  sulphate,  ( b )  copper  sulphate  and 
sulphuric  acid,  (c)  copper  sulphate  and  sodium  sulphate,  (d)  potass¬ 
ium  cuprocyanide,  (e)  silver  nitrate,  (/)  mercurous  nitrate,  and 
(g)  lead  nitrate  wrere  electrolysed  at  low7  pressures  by  using  the 
vapour  above  the  solution  as  the  cathode,  electrical  contact  being 
made  by  means  of  a  platinum  dish  suspended  1 — 2  cm.  above  the 
surface  of  the  solution.  The  anode  consisted  of  a  wire  of  the 
metal  under  consideration.  The  products  received  on  the  platinum 
dish  w^ere  :  (a)  and  (c)  copper  hydroxide,  (e)  silver  oxide,  ( g )  lead 
oxide,  ( b ),  (d),  and  (/)  nothing.  No  metal  was  deposited  and 
therefore  no  confirmation  of  Gubkin’s  results  with  silver  nitrate 
( Fogg .  Ann.,  1887,  33,  114)  was  obtained.  The  phenomena  are 
explained  by  the  theory  that  the  electrons  streaming  from  the 
cathode  with  much  greater  velocity  than  the  cations  do  not  dis¬ 
charge  these,  but  ionise  the  water  molecules.  The  hydroxyl  ions 
then  react  with  the  cations  forming,  e.g.,  copper  hydroxide.  If 
the  solution  is  acid  this  neutralises  the  base  and  no  deposit  is 
formed.  An  extension  of  the  theory  explains  the  absence  of 
deposit  in  (d)  and  the  deposit  of  copper  hydroxide  in  (c). 

N.  H.  H. 

Surface  Phenomena  in  Photo-electric  Elements  with  a 
Fluorescent  Liquid.  A.  Gritmbach  ( Compt .  rend,  1925,  180, 
1102 — 1105;  cf.  A.,  1923,  ii,  108). — The  cell  Pt|fluorescent  or 
absorbing  solution|Pt,  under  illumination  shows  an  E.M.F.  due 
to  a  modification  of  the  electrode-surface  by  adsorption  of  mole¬ 
cules  changed  by  light.  Radiation  causes  tw7o  effects,  the  Becquerel 
E.M.F.  and  the  adsorption  E.M.F.  In  aqueous  solutions,  the 
latter  is  always  at  first  opposed  to  the  former ;  it  persists  in  the 
dark  and  finally  reaches  a  value  which  remains  constant  until 
diffusion  intervenes.  The  adsorption  effect  is  independent  of 
electrical  conditions,  for  the  variation  of  electrode  potential  is  a 
function  of  illumination  and  the  nature  and  concentration  of  the 
solution.  This  is  shown  by  experiments  with  solutions  of  potass¬ 
ium  fluorenesulphonate  (3-84  x  10“6  g. /litre),  in  which  the  same 
limiting  E.M.F.  is  observed  whether  the  cell  is  connected  in  open 
circuit  or  short-circuited  during  the  period  of  illumination.  The 
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view  that  the  phenomenon  is  due  to  the  transformation  of  mole¬ 
cules  in  the  bulk  of  the  liquid  under  illumination,  followed  by 
adsorption,  is  confirmed  by  the  observation  that  the  same  E.M.F. 
is  obtained  when  the  light  from  a  mercury  vapour  lamp  is  focussed 
directly  on  the  electrode  or  on  to  the  liquid  above  it.  It.  A.  M. 

Electronic  Theory  of  the  Anodic  Behaviour  of  Metals, 
especially  those  exhibiting  Passivity  Phenomena.  U.  Sbqrgi 
(Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  315 — 318). — On  the  basis  of 
the  most  recent  views  concerning  the  distribution  of  the  electrons 
in  the  atoms  of  different  elements  (cf.  Lewis,  “  Valence  and  the 
Structure  of  Atoms  and  Molecules,”  and  Bohr,  “Les  spectres  et  la 
structure  de  I’atome  ”),  the  author  shows  that  each  large  period 
of  the  periodic  system  may  be  divided  into  three  portions  :  (1)  Ele¬ 
ments  preceding  the  transition  elements.  The  configuration  of 
the  kernel  is  that  of  the  initial  noble  gas,  the  kernel  and  valency 
are  fixed,  and  the  ionisation  is  of  the  metallic  type,  taking  place 
with  simultaneous  loss  of  all  the  valency  electrons.  (2)  Transition 
elements,  with  which  the  kernel  and  valency  are  variable,  and  the 
ionisation  is  usually  metallic.  (3)  Elements  subsequent  to  transition 
elements  :  pre-metalloids  and  metalloids.  These  have  fixed  kernels 
with  the  configuration  of  that  of  the  final  noble  gas.  The  valency 
is  fixed  in  the  elements  of  the  first  kind  (Zn,  Cd),  but  variable  in 
the  remainder,  for  which  also  the  ionisation  is  metalloid  in  type, 
taking  place  by  partial  loss  of  the  valency  electrons.  The  con¬ 
stancy  of  the  valency  of  zinc  and  cadmium  may  be  a  particular 
case  of  the  phenomenon  that  the  alteration  of  valency  for  all 
elements  of  this  category  usually  occurs  in  double  steps,  so  that 
for  bivalent  elements  the  only  ordinary  ionisation  possible  is  total 
ionisation  and  these  elements  are  thus  of  fixed  valency. 

T.  H.  P. 

Electronic  Theory  of  the  Anodic  Behaviour  of  Metals, 
especially  of  those  exhibiting  Passivity  Phenomena.  II. 

U.  Sborgi  (Atti  R.  Accad.  Lined,  1925,  [vi],  1,  388 — 392 ;  cf. 
preceding  abstract). — An  electronic  interpretation  is  suggested  for 
various  anode  phenomena.  T.  H.  P. 

Behaviour  of  Diaphragm  Electrolysers  with  Circulation 
of  the  Alkali  Chloride.  IV.  E.  Giordani  (Rend.  Accad.  Sci. 
Fis.  Mat.  Napoli,  1924,  [iii],  30,  135 — 149). — For  the  current 
yield  of  circulating  diaphragm  electrolysers  in  its  dependence  on 
the  alkali  concentration  of  the  cathodic  effluent,  the  author  (ibid., 
1922,  [iii],  28,  142)  derives  the  expression,  i?=l—  w/(l+Xi/X2)  + 
0-0103x!  2/(f70H+^M)(l+Xi/x2)<^2’  where  n  indicates  the  transport 
number  of  the  cation  of  the  alkali,  Xi  and  y2  the  respective  partial 
conductivities  of  the  chloride  and  alkali  in  the  catholyte,  xi  2  the 
total  conductivity  of  the  catholyte,  Uoa  and  f/M  the  respective 
effective  velocities  of  the  hydroxyl  and  metal  ions  per  1  volt  of 
potential  gradient,  and  C2  the  concentration  of  the  alkali  in  the 
catholyte.  Results  obtained  with  electrolysers  fed  with  sodium 
chloride  are  now  given,  and  correspond  qualitatively,  but  not 
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quantitatively,  with  the  above  formula ;  this  is  doubtless  attribut¬ 
able  to  the  uncertainty  attending  the  determination  of  the  ratio 
Xi/X*  '  T-  H- p- 

Behaviour  of  Diaphragm  Electrolysers  with  Circulation 
of  the  Alkali  Chlorides.  V.  F.  Giordani  {Rend.  Accad.  Sci. 
Fis.  Mat.  Napoli ,  1924,  [iii],  30,  181 — 188). — From  data  obtained 
for  catholytes  from  an  electrolyser  fed  with  saturated  sodium  chloride 
solution,  the  author  calculates  the  values  of  the  velocity  of  the 
hydroxyl  ion  in  the  catholyte  and  of  the  total  linear  velocity  with 
which  the  liquid  is  displaced  normally  to  the  diaphragm.  The 
results  show  that,  in  counter-current  electrolysers,  no  loss  in  yield 
should  be  incurred  owing  to  migration  of  the  ions,  the  losses  being 
due  solely  to  diffusion  phenomena ;  the  reason  for  the  great  influence 
of  the  type  of  diaphragm  on  the  yield  is  thus  evident.  Experi¬ 
ments  made  with  small  glass  electrolysers  containing  asbestos 
diaphragms,  the  anode  being  of  Acheson  graphite  and  the  cathode 
of  iron  gauze,  show  that  almost  theoretical  yields  are  obtainable, 
even  when  the  molecular  concentration  of  the  sodium  hydroxide 
is  comparatively  high.  T.  H.  P. 

Chemico-physical  Investigations  on  the  Catholyte  of 
Diaphragm  Electrolysers  with  Circulation  of  the  Sodium 
Chloride.  F.  Giordani  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1924,  [iii],  30,  150 — 165). — The  results  are  given  of  deter¬ 

minations  at  various  temperatures  of  density,  viscosity,  and  con¬ 
ductivity  measurements  of  (1)  sodium  chloride  solutions  of 
concentrations  ranging  from  N  to  saturation,  (2)  sodium  hydroxide 
solutions  ranging  from  N  to  6-72A,  and  (3)  solutions  containing 
both  the  chloride  and  the  hydroxide  in  proportions  varying  in 
accordance  with  the  decomposition  occurring  in  an  electrolytic 
cell  supplied  with  saturated  sodium  chloride  solution.  Contrary 
to  theoretical  anticipation,  the  equivalent  conductivities  of  sodium 
hydroxide  solutions,  corrected  for  the  viscosity,  increase  with  the 
concentration  of  the  solution ;  this  result  suggests  considerable 
hydration  of  the  ions,  the  degree  of  which  diminishes  as  the  concen¬ 
tration  is  augmented.  The  experimental  values  of  the  conductivity 
of  the  solutions  containing  both  chloride  and  hydroxide  are  in  good 
agreement  with  those  calculated  from  the  values  for  the  separate 
components.  The  accord  is  less  satisfactory  when  the  values  of 
the  conductivity  corrected  for  the  viscosity  are  compared,  owing 
partly  to  the  anomalous  behaviour  of  the  hydroxide  referred  to 
above. 

In  general,  the  results  furnish  abundant  indication  of  the  great 
influence  of  the  viscosity  of  the  ions  and  confirm  the  observation 
that  the  low  mobility  of  the  hydroxyl  ions  in  the  cathode  liquids, 
in  comparison  with  the  value  calculated  for  infinite  dilution,  is 
largely  responsible  for  the  high  current  yields  given  by  circulation 
electrolysers  containing  diaphragms.  T.  H.  P. 

Electrolytic  Preparation  of  Potassium  Bromate  with 
Carbon  Electrodes.  D.  T.  Ewing  and  H.  W.  Schmidt  {Trans. 
Amer.  Electrochem.  Soc.,  1925,  47,  133 — 137). — Potassium  bromide 
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solutions  were  electrolysed  using  carbon  electrodes  in  place  of 
platinum.  Since  untreated  carbon  electrodes  disintegrate  rapidly 
the  pores  were  filled  with  paraffin  wax.  A  depolariser  such  as 
potassium  dichromate  is  essential  for  high  yields.  The  optimum 
yield  was  obtained  with  an  anodic  current  density  of  7  amp. /dm.2 

N.  H.  H. 

Critical  Increment  of  Chemical  Reactions.  W.  E.  Garner 
(Phil.  Mag.,  1925,  [vi],  49,  463 — 465). — In  the  usual  interpretation 
of  the  Arrhenius  constant  A,  the  assumption  that  the  experimental 
velocity  constant  K  corresponds  with  the  velocity  constant  of  the 
activation  process  is  unsound.  Assuming  the  momentary  formation 
of  complexes  between  the  reacting  molecules,  it  is  shown  that  the 
activation  energy  of  the  reactants  may  be  either  greater  or  less 
than  A.  Thus  the  critical  increment  is  not  necessarily  the  same  as 
the  activation  energy,  and  v  calculated  therefrom  may  not  coincide 
with  the  actual  absorption  bands  of  the  reactants.  C.  W.  B. 

Kinetics  of  Reactions.  [Baron]  Juptner  ( Kolloid-Z .,  1925, 
36  [ Zsigmondy -Festschr .],  185 — 191). — The  fundamental  distinction 
between  uni-  and  multi- molecular  reactions  is  discussed  and  it  is 
shown  that  the  application  to  gas  reactions  of  Bjerrum’s  views 
(Z.  Elektrochem.,  1911,  17,  732)  gives  only  approximate  agreement 
with  experimental  results.  The  velocity  of  reactions  between 
gases  and  solids  is  shown,  by  consideration  of  the  reduction  of 
carbon  dioxide  by  different  forms  of  carbon,  to  depend,  not  only  on 
the  surface  density  and  porosity,  but  also  on  the  atomic  distances 
in  the  solid.  E.  M.  C. 

Termolecular  Collisions  resulting  from  Bimolecular 
Collisions  considered  from  the  Physical  and  Chemical 
Points  of  View.  I.  Formation  of  Nitrosyl  Chloride.  M. 

Tratjtz  and  H.  Schueter  ( Z .  anorg.  Chem.,  1924,  136,  1 — 47). — 
The  empirical  identity  of  the  chemical  (formation  of  an  intermediate 
compound)  and  the  physical  (duration  of  impact)  conceptions  of 
ter-  and  multi-molecular  collisions  is  proved  from  theoretical  con¬ 
siderations.  The  reaction  between  nitric  oxide  and  chlorine,  which 
is  purely  termolecular  within  wide  ranges  of  temperature  and 
concentration,  is  shown  to  proceed  in  two  stages  in  accordance  with 
the  impact  duration  law,  thus  :  NO 4- C12=N0C12  and  NOCl2-f- 
NO=2NOCl.  The  velocity  constants  for  each  stage  of  the  reaction 
are  in  agreement  with  those  deduced  from  the  law  of  mass  action, 
and  the  temperature  coefficients  agree  with  the  requirements  of  the 
reaction  velocity  isochore.  The  compound  NOCl2  cannot  be  formed 
by  the  interaction  of  nitrosyl  chloride  and  chlorine,  but  only  from 
nitric  oxide  and  chlorine ;  it  is  extremely  unstable,  and  the  equili¬ 
brium  of  the  reaction  by  which  it  is  formed  lies  very  close  to  the  left- 
hand  side  of  the  equation  above.  The  heat  of  formation  of  nitrosyl 
dichloride  is  7000  cals.  (±7 00)  and  its  formation  and  decomposition 
velocity  constants  are  T5  x  105  and  4xl0-3,  respectively.  The 
results  of  this  investigation  show  that  all  reactions  of  a  higher  order 
than  the  second  which  take  place  in  dilute  systems  of  liquids  or 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  553 

gases  may  be  considered  as  superimposed  reactions  of  the  first 
or  second  order.  A.  R.  P. 

Chemical  Reactions  in  the  Glow  Discharge.  A.  Gunther- 
Schulze  ( Z .  Elektrochem.,  1924,  30,  386 — 391). — The  normal 
cathode  fall  in  mixtures  of  gases  which  do  not  interact  can  be 
calculated  by  the  mixture  rule,  but  in  gases  which  react  with  each 
other  the  curve  has  a  pronounced  hump  above  the  line  joining  the 
values  for  each  individual  gas.  The  height  of  this  hump  in  mixtures 
of  oxygen  and  hydrogen  and  of  oxygen  and  nitrogen  is  proportional 
to  the  reaction  velocity,  which  is  itself  proportional  to  the  strength 
of  the  current  and  is  independent  of  the  gas  pressure.  This  is 
explained  in  the  case  of  the  oxygen-hydrogen  reaction  by  the 
assumption  that  the  reaction  is  induced  by  the  hydrogen  which  is 
decomposed  into  reactive  H  and  H~  atoms  by  the  discharge;  the 
critical  potential  of  this  decomposition  is  17*2  volts  in  the  discharge 
zone  and  about  8*8  volts  outside  it.  Nitrogen  and  oxygen  react  only 
slightly  in  the  glow  discharge,  whilst  nitrogen  and  hydrogen  do  not 
react  at  all ;  in  fact,  ammonia  is  completely  decomposed  by  the 
discharge.  A.  R.  P. 

Thermal  Theory  of  Gas  Ignition  by  Electric  Sparks.  J.  D. 

Morgan  (Phil.  Mag.,  1925,  [vi],  49, 323 — 336). — Ignition  depends  on 
the  raising  of  a  sufficient  volume  of  the  combustible  gas  to  a  sufficiently 
high  temperature.  The  incendivity  of  capacity  sparks  is,  in  general, 
greater  than  that  of  inductance  sparks.  The  incendivity  of  capacity 
sparks  depends  on  the  shape  and  relative  position  of  the  electrodes 
in  a  manner  to  be  expected.  The  energy  required  for  ignition  of  a 
given  gas  by  low-voltage  inductance  sparks  is  constant  over  a  wide 
range  of  values  of  self-inductance  and  current,  so  long  as  the  deviation 
of  the  spark  is  constant.  There  is  no  difference  between  the 
incendivity  of  inductance  sparks  produced  in  direct  and  alternating 
current  circuits.  Experiments  on  the  ignition  of  highly  inflammable 
solids  by  means  of  short,  hot  wires  shows  that  the  energy  required 
for  ignition  increases  with  diminution  of  rate  of  heating.  Over  a 
wide  range,  a  linear  relation  exists  between  the  energy  and  the  time 
during  which  it  is  supplied.  C.  W.  B. 

Limits  for  the  Propagation  of  Flame  in  Inflammable 
Gas-Air  Mixtures.  III.  Effect  of  Temperature  on  the 
Limits.  A.  G.  White  (./.  Chem.  Soc.,  1925,  127,  672— 684).— On 
the  assumption  that  the  ignition  temperature  of  a  gas  mixture  at 
lower-limit  concentrations  is  practically  independent  of  the  concen¬ 
tration  of  the  inflammable  gas,  the  lower  composition  limits  for 
the  downward  propagation  of  flame  in  certain  mixtures  of  air 
and  combustible  gas  have  been  determined  as  previously  described 
(T.,  1922,  121,  1244).  The  temperature-concentration  curves  for 
the  upper  and  lower  limits  are  practically  linear,  but  for  acetylene 
and  ethylene  the  upper-limit  concentration  figures  increase  very 
rapidly  at  the  higher  temperatures.  Except  for  hydrogen,  the 
theoretical  flame  temperature  remained  approximately  constant 
throughout  the  whole  temperature  range  at  the  lower  concentration 
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limit.  The  upper  limits  for  mixtures  of  methane  and  air  determined 
in  a  narrow  tube  increase  less  rapidly  with  temperature  than  those 
determined  in  a  wide  tube;  this  mixture,  also,  yields  practically 
the  same  results  for  horizontal  as  for  downward  propagation  of 
flame.  S.  K.  T. 

Movement  of  Flame  in  Closed  Vessels.  0.  C.  de  C.  Ellis  and 
R.  V.  Wheeler  (J.  Chem.  Soc.,  1925,  127,  764— 767).— By  means 
of  the  apparatus  already  described  (this  vol.,  ii,  590)  the  assump¬ 
tions  made  by  Wheeler  (T.,  1918,  113,  840)  and  by  Mallard  and  Le 
Chatelier  (Ann.  Mines,  1883,  [viii],  4,  379)  regarding  the  propagation 
of  flames  in  closed  spherical  vessels  are  confirmed  experimentally. 
The  rate  of  development  of  pressure  in  such  experiments  is  retarded 
when  ignition  takes  place  at  the  bottom  of  the  sphere  instead  of  the 
centre;  the  maximum  pressure  attained,  also,  is  less.  S.  K.  T. 

Thermal  Decomposition  of  Nitrogen  Pentoxide.  H.  S. 

Hirst  ( J .  Chem.  Soc.,  1925,  127,  657 — 671). — The  thermal  decom¬ 
position  of  nitrogen  pentoxide  is  shown  to  be  probably  a  true 
unimolecular  reaction.  The  measured  velocity  coefficient  agrees 
with  that  obtained  by  Daniels  and  Johnston  (A.,  1921,  ii,  249) ; 
the  values  found  at  low  initial  pressures  are  not  in  accordance  with 
Bodenstein’s  theory  (A.,  1923,  ii,  303).  No  inhibitor  of  the  reaction 
was  discovered;  the  temperature  coefficient  is  very  large  (300% 
velocity  increase  for  10°  rise)  so  that  there  is  probably  no  wall 
effect.  The  decomposition  of  pure  nitrogen  pentoxide  at  80°  is 
practically  instantaneous  (cf.  Daniels,  Wulf,  and  Karrer,  A.,  1923, 
ii,  24).  S.  K.  T. 

Velocity  of  Reaction  in  Mixed  Solvents.  VIII.  Velocity 
of  Formation  of  certain  Quaternary  Ammonium  Salts.  H. 

McCombie,  H.  M.  Roberts,  and  H.  A.  Scarborough  (J.  Chem.  Soc., 
1925,  127,  753 — 759). — Measurements  of  the  velocity  of  formation, 
k,  of  quaternary  ammonium  salts  in  three  different  solvent  pairs 
confirm  the  authors’  previous  suggestion  that  when  k  is  a  dis¬ 
continuous  function  of  the  composition  of  the  solvent  the  solvent 
complex  undergoes  further  complex  formation  with  one  of  the 
reactants  or  reaction  products.  Addition  of  that  solvent  in  which 
the  reaction  proceeds  more  slowly  causes  a  large  decrease  in  k 
except  in  the  case  of  mixtures  of  acetone  and  benzene.  S.  K.  T. 

Bromometric  Investigations.  H.  P.  Kaufmann  and  E. 
Hansen -Schmidt  (Arch.  Pharm.,  1925,  263,  32 — 50). — In  addition 
to  a  general  review  of  the  literature,  the  following  new  observations 
are  recorded.  The  stability  of  bromine  solutions  (0-1  A)  depends 
on  the  nature  of  the  solvent.  Thus,  in  carbon  tetrachloride  there 
is  a  loss  of  only  1%  after  56  days;  in  acetic  acid  the  decrease  in 
strength  is  slightly  greater;  in  carbon  disulphide  or  chloroform 
it  is  about  22%  in  the  same  time ;  in  methyl  or  ethyl  alcohol,  the 
strength  falls  rapidly  at  first,  but  afterwards  less  quickly,  so  that 
ultimately  no  further  change  takes  place.  In  the  two  alcohols, 
7*4%  and  67%,  respectively,  of  the  active  bromine  disappears  in 
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the  first  day.  These  rates  are  for  the  anhydrous  solvents;  when 
water  is  present  the  action  is  more  rapid.  The  formation  of  acid 
inhibits  further  action,  and,  in  the  case  of  the  alcohols,  the  addition 
of  certain  bromides  has  the  same  effect.  Thus,  if  sodium  or  lithium 
bromide  (12  equivalents)  be  added  to  a  0TAT  solution  of  bromine 
in  methyl  alcohol  a  very  stable  preparation  is  obtained,  only  3% 
of  the  active  bromine  having  disappeared  after  56  days.  Calcium 
bromide  is  not  so  active;  zinc  and  stannous  bromides  are  almost 
indifferent ;  ferric  bromide  facilitates  the  interaction  of  the  bromine 
and  the  alcohol.  Ethyl  alcohol  solutions  are  similarly  stabilised, 
but  not  so  effectively.  It  is  recommended,  therefore,  to  use  as  a 
standard  a  OTA7- solution  of  bromine  in  methyl  alcohol  saturated 
with  sodium  bromide. 

Various  substitutive  and  additive  reactions  were  investigated. 
Hexane  is  not  attacked  by  bromine  (OT  Absolution)  in  darkness 
in  carbon  tetrachloride,  carbon  disulphide,  or  methyl  alcohol 
(as  above),  and  in  daylight  with  measurable  rapidity  only  in  carbon 
tetrachloride.  With  salicylic  acid,  substitution  takes  place  (the 
dibromo  derivative  being  formed)  slowly  in  carbon  tetrachloride 
either  in  daylight  or  darkness,  more  rapidly  in  methyl  alcohol,  but 
here  again  exposure  to  daylight  or  to  the  light  of  a  mercury  vapour 
lamp  scarcely  accelerates  the  interaction,  a  [3  -  Di  -  i  odoethylene 
(Kaufmann  and  Utzel,  A.,  1922,  i,  213)  reacts  rapidly  with  bromine 
in  carbon  tetrachloride  when  the  mixture  is  illuminated,  but  in 
darkness  scarcely  at  all.  Cinnamic  acid  takes  up  two  atomic 
proportions  of  bromine  (from  a  OT  Absolution)  in  1  hour  in  carbon 
tetrachloride,  3  hours  in  carbon  disulphide,  24  hours  in  acetic  acid, 
and  24  hours  in  methyl  alcohol  (containing  sodium  bromide). 
The  rate  of  addition  is  affected  by  the  presence  of  water  in  the 
methyl  alcohol,  and  by  light,  particularly  in  the  case  of  the  carbon 
tetrachloride.  Linseed  oil  takes  up  bromine  additively  only  in 
darkness  from  carbon  tetrachloride  solution ;  when  the  solution  is 
illuminated  substitution  reactions  also  take  place.  In  methyl 
alcohol,  however,  there  is  only  addition,  and  no  substitution,  either 
in  light  or  darkness. 

The  application  of  these  findings  to  the  determination  of  the  enol 
in  keto-enol  mixtures,  and  to  the  determination  of  “  iodine- 
numbers  ”  is  discussed.  W.  A.  S. 

Hydrolysis  of  Iodine  as  Measured  by  the  Iodine  Electrode. 

H.  D.  Murray  (J .  Chem.  Soc .,  1925,  127,  882 — 885). — The  diatomic 
iodine  molecule  is  assumed  to  give  two  oppositely  charged  ions ; 
hydrolysis  then  follows  from  the  reaction  I*-f- H20=H"-fHI0. 
There  is  in  the  solution  between  the  iodine  and  hypoiodous  acid 
molecules  and  the  ions  H‘,  I*,  T,  and  I3',  an  equilibrium  which  is 
derivable  from  the  mass-action  laws  :  [I*][I,]/[I2]=ii1 ;  [I'][I2]/[I3,]= 
K2;  [I’][OH']/[HIO]=A3.  Hence  under  conditions  where  any 

hydrogen  iodide  formed  is  largely  dissociated, 

Kx  =  ([r]2/[I2])({  1  + 1/* 2  •  M/i 1  +Ku  [Kz  •  1  /[H-]}). 

The  value  of  K  was  measured  by  means  of  an  iodine-iodide  electrode. 
The  normal  potential  of  the  iodine  electrode  at  25°  was  found  to  be 

20* — 2 
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0-6204  volt;  the  value  in  0-lV -sulphuric  acid  was  0-6829  volt. 
At  25°  the  value  of  Kx  was  0-97  x  10“8,  and  Kz  3-2  x  10-10.  W.  T. 

Velocity  of  Ester  Formation.  P.  Petrenko-Kritschenko, 
W.  Bogatsky,  and  N.  Lubman  (Z.  physikal.  Chem.,  1925,  115, 
289 — 302). — The  velocity  constants  of  the  reactions  between  the 
following  alcohols  and  acids,  in  benzene  solution,  at  100°,  have  been 
determined  :  ethyl  alcohol,  isopropyl  alcohol,  tert. -butyl  alcohol, 
benzyl  alcohol,  benzhydrol,  triphenylcarbinol ;  acetic  acid,  trichloro¬ 
acetic  acid,  hydrochloric  acid.  The  generally  accepted  view  that 
the  velocity  is  greatest  with  primary  and  least  with  tertiary  alcohols 
is  correct  only  for  the  reactions  with  acetic  acid.  In  each  series  of 
alcohols,  the  velocity  constant  for  the  reaction  with  trichloroacetic 
acid  is  greatest  with  primary  and  least  with  secondary  alcohols ; 
with  hydrochloric  acid  the  velocity  constant  is  greatest  for  tertiary 
and  least  for  primary  alcohols.  L.  F.  G. 

Thermal  Decomposition  of  Derivatives  of  Ethyl  Oxalacetate. 
A  Unimolecular  Reaction.  D.  L.  Watson  ( Proc .  Roy.  Soc.,  1925, 
A,  108,  132 — 153). — The  thermal  decomposition  of  ethyl  ethoxy- 
oxalacetate,  oxalpropionate,  and  oxalsuccinate  between  140°  and 
200°  as  represented  by  the  equation,  C02Et*C0-CHR*C02Et== 
CO-f- C02Et-CHR*C02Et,  follows  the  unimolecular  law.  Ethyl 
oxalacetate  itself  also  loses  carbon  monoxide  in  accordance  with  this 
equation,  but  a  simultaneous  condensation  process  occurs  at  the 
temperatures  investigated.  The  decomposition  of  ethyl  phenyl - 
oxalacetate  is  autocatalytic.  The  above  changes  are  practically 
unaffected  by  solvents  or  acids.  These  investigations  are  shown 
to  afford  no  evidence  in  support  of  the  radiation  theory  as  developed 
by  Lewis  and  Perrin.  Various  theoretical  considerations  are 
discussed.  J.  S.  C. 

Kinetics  of  the  Reaction  between  the  Halogens  and 
Saturated  Aliphatic  Ketones  in  Dilute  Aqueous  Solution. 

F.  O.  Rice  and  C.  F.  Fryling  (J.  Amer.  Chem.  Soc.,  1925,  47,  379 — 
384). — Chlorine,  bromine,  and  iodine  react  with  acetone  in  dilute 
aqueous  solution  with  the  same  velocity  and  have  the  same  tempera¬ 
ture  coefficient  of  velocity,  supporting  the  view  that  the  mechanism 
of  the  reaction  consists  of  a  slow  reaction  between  acetone  and 
hydrogen  ion  followed  by  a  rapid  reaction  involving  the  halogen. 
Pinacolin  and  iodine  react  with  less  than  half  this  velocity  but  all 
other  ketones  investigated  react  at  the  same,  or  at  a  greater  rate. 
This  does  not  support  the  hypothesis  that  the  slow  change  is 
an  enolisation  of  the  ketone.  The  reactions  between  different 
ketones  and  iodine  all  have  the  same  temperature  coefficient. 

L.  J.  H. 

Velocity  of  the  Addition  of  Hydrogen  Chloride  to  Quinone 
in  Methyl  Alcohol.  Ebert  ( Z .  Elektrochem.,  1925,  31,  209; 
cf.  this  vol.,  ii,  408). — A  correction;  log  &=lT60-f-log [H+]-f- 
log[Cr]-l-61([H>]+[Cr])k  N.  H.  H. 
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Kinetics  of  Haemoglobin.  III.  Velocity  with  which 
Oxygen  combines  with  Reduced  Haemoglobin.  H.  Hartridge 
and  F.  J.  W.  Roughton  ( Proc .  Roy.  Soc.,  1925,  A,  107,  654 — 683). — 
The  investigation  deals  with  (1)  the  order  of  the  reaction,  (2)  the 
relation  between  the  velocity-coefficients  and  the  equilibrium- 
constant,  and  (3)  the  effect  of  pn,  temperature,  light,  and  salt 
content  upon  the  reaction- velocity.  The  methods  adopted  were 
similar  to  those  used  in  studying  the  rate  of  dissociation  of  oxy- 
haemoglobin  (cf.  A.,  1923,  ii,  746).  The  velocity  of  reaction 
was  independent  of  the  methods  of  preparation  of  the  solutions. 
The  measurement,  at  different  cross-sections  of  the  velocity  appara¬ 
tus,  was  made  by  means  of  the  reversion  spectroscope.  The  time 
for  half  completion  of  the  reaction  was  between  0-01  and  0-001 
second.  By  comparing  the  results  obtained  with  two  widely  different 
rates  of  flow,  the  velocity  apparatus  was  shown  to  be  adequate  for 
dealing  with  such  high  velocities.  The  velocity  coefficients  with 
different  concentrations  of  reactants  at  pn  7  and  at  pB  10  to  11 
showed  the  reaction  to  be  bimolecular.  A  further  test  of  the 
correctness  of  the  equation  d(02Hb)/^=i*1(02)(Hb)— &(02Hb)  was 
obtained  by  comparing  the  value  of  the  equilibrium  constant,  as 
calculated  from  the  dissociation  curve,  with  that  obtained  from  the 
ratio  of  the  two  velocity  coefficients.  The  experiments  showed  that 
the  dissociation  curve,  in  dilute  solution,  is  of  a  hyperbolic  character, 
and  that  the  quotient  of  the  velocity  coefficients  is  equal,  within 
the  limits  of  error,  to  the  equilibrium  constant.  Change  of  salt 
concentration,  hydrogen-ion  concentration,  or  of  temperature  was 
found  to  have  no  marked  effect  on  the  reaction  velocity.  The  low 
temperature  coefficient  both  at  pa  7  and  pa  10  (little  more  than  unity 
for  10°  rise)  suggested  that  the  reaction  might  be  a  photochemical 
one,  but  experiment  showed  that  this  is  not  so.  In  view  of  the  small 
effect  of  on  Aq,  the  effect  of  pH  on  the  equilibrium  constant  must 
be  mainly  ascribed  to  its  influence  on  the  reduction  velocity 
coefficient.  The  possible  existence  of  aggregates  in  solution  is 
discussed,  and  it  is  concluded  that  the  presence  of  such  aggregates 
will  not  affect  the  velocity  of  oxygen  uptake  so  long  as  the  part  of 
the  haemochromogen  grouping  which  combines  with  oxygen  is 
sharply  localised  and  far  removed  from  the  part  of  the  grouping 
which  forms  aggregates.  The  low  temperature  coefficient  of  the 
reaction  may  be  explained  by  assuming  that  every  collision  of  oxygen 
with  this  localised  portion  results  in  combination.  L.  L.  B. 

Space  Velocity  of  Transformation  of  the  Modifications  of 

Sulphur.  W.  Fraenkel  and  W.  Goez  (Z.  anorg.  Chem.,  1925, 
144, 45 — 59). — Assuming  that  transformation  originates  at  a  number 
of  points  and  spreads  outwards  from  them  with  constant  linear 
velocity  (at  the  same  temperature  and  for  the  same  substance),  it  is 
shown  that  the  amount  of  substance  changed  in  unit  time  increases 
with  the  square  of  the  time,  until  the  boundaries  of  the  changed 
areas  meet;  the  transformation  velocity  becomes  constant  and 
finally  diminishes.  The  curve  for  total  amount  of  substance 
changed  thus  rises  at  first  with  the  third  power  of  the  time,  gradually 
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flattens,  and  then  falls ;  the  S -curve  is  accepted  as  the  characteristic 
of  a  true  transformation  in  and  throughout  the  solid  phase.  The 
volume-time  diagrams,  plotted  by  aid  of  the  air  dilatometer,  for 
the  change  monoclinic  to  rhombic  sulphur  at  temperatures  some¬ 
what  above  normal  and  for  rhombic  to  monoclinic  at  100°,  conform 
to  this  curve.  The  temperature  for  maximum  formation  of  trans¬ 
formation  centres  in  supercooled  monoclinic  sulphur  was  found  to 
be  — 20° ;  the  change  to  the  rhombic  form  was  also  observed 
microscopically,  being  inaugurated  by  means  of  carbon  disulphide 
or  rhombic  crystals,  and  the  linear  velocity  measured.  S.  I.  L. 

Transformation  Velocity  of  Ammonium  Nitrate.  A. 

Sieverts  (Z.  anorg.  Chem.,  1925,  144,  60 — 63). — The  characteristic 
S-curve  for  transformation  throughout  a  solid  (cf.  preceding 
abstract)  was  obtained,  and  the  transformation  temperature  of  32-1° 
observed  by  Early  and  Lowry  confirmed  (T.,  1919, 115,  1387). 

S.  I.  L. 

Theoretical  Force  and  Co-volume  of  Explosives.  E. 

Burlot  (Compt.  rend.,  1924,  179,  968 — 970). — The  experimental 
values  of  /  do  not  agree  with  those  calculated  from  the  formula 
f—P0V0T /273,  the  discrepancy  being  as  great  as  22%  in  the  case 
of  ballistite.  The  differences  are  attributed  to  the  cooling  of  the 
gas  by  the  walls  of  the  bomb  and  the  fact  that  a  given  pressure 
which  is  developed  within  a  few  thousandths  of  a  second  has  not 
the  same  crushing  effect  as  when  the  pressure  is  developed  slowly. 

H.  J.  E. 

Theoretical  Force  of  Explosives.  H.  Le  Chatelier  {Compt. 
rend.,  1924,  179,  971 — 972 ;  cf.  Mallard  and  Le  Chatelier,  A.,  1883, 
ii,  542,  844;  1884,  ii,  549). — Burlot’s  experiments  show  that  the 
values  determined  by  Mallard  and  Le  Chatelier  for  some  specific 
heats  should  be  modified,  but  sufficient  data  are  not  yet  available 
for  fixing  the  new  values.  The  errors  are  in  part  due  to  the  assump¬ 
tion  that  the  specific  heat  of  a  gas  is  independent  of  the  pressure, 
but  at  low  temperatures,  when  internal  pressures  are  not  negligible, 
this  is  not  the  case.  Errors  in  the  methods  of  pressure  measurement 
are  also  indicated,  but  these  to  some  extent  counteract  each  other. 

H.  J.  E. 

Rate  of  Dehydration  in  the  System  Water- Alumina.  M. 

Guichard  {Bull.  Soc.  chim.,  1925,  [iv],  37,  381 — 389). — Determina¬ 
tion  of  the  constitution  and  nature  of  hydrates,  by  determination 
of  constant  weight  at  constant  temperature,  is  inapplicable  in  the 
case  of  the  hydrates  of  alumina  and  other  gelatinous  substances 
in  which  some  or  all  of  the  contained  water  is  adsorbed.  However, 
curves  showing  the  rate  of  dehydration  with  constantly  increasing 
temperature  differentiate  between  combined  and  adsorbed  water. 
Alumina  obtained  by  precipitation  in  the  cold  undoubtedly  contains 
chemically  combined  water,  and  evidence  is  obtained  for  the  existence 
of  the  hydrates  A1203,3H20  and  A1203,2H20.  Alumina  from 
boiling  solutions  contains  only  adsorbed  water.  The  catalytic 
activity  of  alumina  in  promoting  chemical  processes  involving  the 
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removal  of  the  elements  of  water  appears  to  be  purely  an  adsorption 
phenomenon.  J.  S.  C. 

Rapidity  of  Dehydration  at  Increasing  Temperature. 

M.  Guichard  (Bull.  Soc.  chim.,  1925,  [iv],  37,  62 — 67). — On  dehydr¬ 
ating  precipitates  at  a  slowly  increasing  temperature,  a  period  of 
constant  weight  is  obtained  for  a  time  for  each  definite  hydrate, 
whilst  adsorbed  water  is  driven  off  continuously.  The  method  is 
superior  to  that  of  dehydration  at  constant  temperature  in  that  it 
avoids  recording  false  equilibria  due  to  the  rate  of  loss  in  water 
decreasing  with  the  water  content  in  cases  of  absorbed  wTater. 

L.  J.  H. 

Decomposition  of  Malic  Acid  by  Sulphuric  Acid.  E.  L. 

Whitford  (J.  Amer.  Chem.  Soc.,  1925,  47,  953 — 968). — The  decom¬ 
position  of  active  and  inactive  malic  acid  by  100%  sulphuric  acid 
is  a  unimolecular  reaction  and  is  uninfluenced  by  the  nature  of  the 
walls  of  the  containing  vessel.  The  reaction  is  greatly  inhibited 
by  water,  many  sulphates  (especially  those  of  sodium,  potassium, 
and  silver),  acetic  acid,  dimethylpyrone,  and  large  amounts  of 
sulphur  trioxide ;  dissolved  hydrogen  chloride  and  copper  sulphate 
have  no  influence.  The  logarithm  of  the  velocity  constant  is  a 
linear  function  of  the  “  molality  ”  of  the  inhibitor,  as  is  also  the 
case  for  formic  and  oxalic  acids  (cf.  Schierz,  A.,  1923,  ii,  230 ;  Lichty, 
A.,  1907,  ii,  445;  1909,  ii,  38).  The  temperature  coefficient  of 
the  reaction  is  large  (3-72)  and  falls  off  slightly  when  water  is 
added  in  increasing  amounts  (cf.  Dhar,  A.,  1924,  ii,  746).  It  is 
suggested  that  the  reaction  proceeds  as  follows :  C4H605-f-H2S04^=^ 
C4H605,H2S04^=^H2S04+C0-f-H20+C3H403  (formylacetic  acid). 
The  action  of  inhibitors  is  completely  explained  on  Taylor’s  theory 
of  negative  catalysis  (A.,  1923,  ii,  399).  S.  K.  T. 

Velocities  of  Crystallisation  of  Gypsum  and  Preparation 
of  a  Plaster  of  Great  Resistance  to  Compression.  L.  Chasse- 
vent  ( Compt .  rend.,  1925,  180,  1029 — 1031 ;  cf.  A.,  1924,  ii,  483). — 
By  means  of  measurements  of  the  electrical  conductivity  of  the 
solution,  the  velocities  of  crystallisation  of  CaS04,2H20  from 
supersaturated  solution  have  been  determined  at  temperatures 
from  16°  to  80°.  The  velocity  of  crystallisation  falls  as  the  tempera¬ 
ture  approaches  60°,  above  which  temperature  seeding  the  solution 
with  the  dihydrate  is  practically  without  effect.  If  the  solution  is 
supersaturated  with  respect  to  CaSO4,0-5H2O  at  these  temperatures, 
crystallisation  is  rapid  to  a  point  between  the  solubilities  of  the  two 
hydrates  and  then  proceeds  extremely  slowly.  A  plaster  of  high 
density  (2T8)  and  great  hardness  is  obtained  by  mixing  plaster 
of  Paris  with  the  amount  of  water  theoretically  necessary  for  pro¬ 
duction  of  the  dihydrate,  compressing  the  mass  at  80°,  and  then 
allowing  it  to  set  at  laboratory  temperature.  G.  M.  B. 

Effect  of  Various  Factors  upon  the  Velocity  of  Crystal¬ 
lisation  of  Substances  from  Solution.  J.  D.  Jenkins  (J. 
Amer.  Chem.  Soc.,  1925,  47,  903 — 922). — The  velocity  of  crystallisa¬ 
tion  at  0°  of  solutions  of  carbamide  and  of  naphthalene  in  methyl 
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alcohol  was  investigated  by  a  thermometric  and  by  a  rapid  refracto- 
metric  method.  The  presence  of  collodion  strongly  inhibits  the 
crystallisation  of  naphthalene  and  converts  it  from  a  process  of  the 
first  into  one  of  the  second  order ;  it  also  suppresses  deposition  on 
the  (110)  faces  of  the  crystals,  thus  causing  elongation  to  a  needle 
form.  Addition  of  water  (up  to  13%)  and  of  benzene  (7%)  has 
practically  no  influence.  No  inhibitors  were  found  for  the  crystalli¬ 
sation  of  carbamide  from  methyl  alcohol;  above  a  certain  point, 
increase  in  the  amount  of  initial  supersaturation  causes  an  increase 
in  the  rate  of  crystallisation,  possibly  because  of  the  spontaneous 
formation  of  fine  crystals  at  the  time  of  seeding. 

The  velocity  coefficient  k,  for  the  crystallisation  of  carbamide 
from  mixed  and  pure  solvents  is  related  to  the  viscosity,  q ,  of  the 
latter  by  the  relation  :  ^°'59 = constant ;  this  expression  is  not  in 
harmony  with  the  diffusion  explanation  of  crystallisation.  The 
results,  generally,  indicate  that  the  influence  of  inhibitors  is  not  due 
to  capillary  action,  but  to  the  formation  of  stable  adsorption 
complexes  (cf.  Marc,  A.,  1912,  ii,  336).  The  influence  of  temperature 
on  the  velocity  of  crystallisation  of  acetanilide  from  two  different 
solvents  is  accounted  for  by  the  lower  viscosities  of  the  media  at 
the  higher  temperature. 

Lactose  hydrate  crystallises  only  slowly  from  water  because  of  its 
slow  formation  in  solution ;  the  process  is  greatly  accelerated  by  a 
little  ammonia .  Preliminary  experiments  with  ammonium  nitrate  in 
various  solvents  indicate  that  the  velocity  of  solution  tends  to  be 
more  susceptible  to  the  viscosity  of  the  medium  than  the  velocity 
of  crystallisation,  though  other  factors  also  intervene. 

A  solvate  compound  of  carbamide,  (NH^CCbCHg’OH,  was 
isolated  as  rhomb-shaped  plates,  unstable  above  10°,  which  rapidly 
lost  methyl  alcohol  in  the  air.  S.  K.  T. 

Kinetics  of  Cellulose  Production.  S.  Arrhenius  ( Z .  Elektro- 
chern.,  1924,  30,  375 — 376). — Comparative  tests  on  the  solubility 
of  the  cellulose  and  encrustants  of  wood  in  the  usual  technical 
solvents — sodium  hydroxide,  sodium  sulphide,  and  “  sulphate 
liquor  ” — show  that  the  reactions  are  unimolecular.  The  cellulose 
and  the  encrustants  appear  to  be  converted  into  soluble  inter¬ 
mediate  compounds  with  great  velocity  and  the  reaction  constants 
of  these  depend  on  the  concentration  of  the  solution  and  on  the 
temperature,  the  encrustants  dissolving  much  more  rapidly  than 
the  cellulose  at  the  lower  temperatures.  Sodium  sulphide  retards 
solution  of  the  cellulose  and  increases  the  rate  of  solution  of  the 
encrustants.  [Cf.  B.,  1925,  395.]  A.  R.  P. 

Corrosion  Phenomena  in  Aluminium.  E.  Maass  and  W. 
Wiederholt  ( Z .  Metallk.,  1925,  115 — 121). — Aluminium  is  more 
readily  attacked  by  alkaline  solutions  than  by  acids  of  equivalent 
strength,  but  in  neither  case  is  the  rate  of  solution  dependent  on 
the  concentration  of  the  hydroxyl  or  hydrogen  ions,  although  it 
is  markedly  influenced  by  the  nature  of  the  other  ions  present  as  it 
is  in  solutions  of  neutral  salts.  Of  the  cations,  potassium  has  the 
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greatest  accelerating  action,  followed  by  sodium,  ammonium, 
calcium,  and  magnesium.  Of  the  anions,  chloride  is  the  most 
corrosive,  producing  generally  a  loosely-adherent  oxide  deposit 
and  severe  local  pitting.  Sulphates  and  nitrates,  on  the  other  hand, 
have  only  a  slight  corrosive  action  as  a  more  tenacious  deposit  of 
hydroxide  is  usually  formed  in  these  solutions.  Carbonates  are 
almost  as  strongly  corrosive  as  the  corresponding  hydroxides.  The 
rate  of  attack  of  aluminium  by  O-liV-aeids  decreases  with  the  acid  in 
the  following  order  :  sulphurous,  hydrochloric,  nitric,  sulphuric, 
oxalic,  acetic,  tartaric  acids ;  except  in  the  case  of  sulphurous  acid, 
wThere  no  action  is  visible,  the  corrosion  is  uniformly  accompanied 
by  the  evolution  of  hydrogen  from  the  surface  of  the  metal.  With 
alkalis,  the  gradual  formation  of  a  protective  coating  slowly  retards 
corrosion.  Pure  water  has  no  action  on  aluminium,  but  a  slight 
attack  occurs  when  a  current  is  passed  between  two  aluminium 
electrodes.  Hydrogen  peroxide  rapidly  destroys  a  sheet  of  the 
metal.  [Cf.  B.,  June  26th.]  A.  R.  P. 

Reaction  between  Potassium  Persulphate  and  Potassium 
Iodide  in  Gelatin  Sols.  S.  O.  Rawling  and  J.  W.  Glassett  (J. 
Physical  Chem.,  1925,  29,  414 — 420). — The  reaction  between 
potassium  persulphate  and  potassium  iodide  to  give  potassium 
sulphate  and  iodine  is  accelerated  by  the  presence  of  gelatin.  Some 
of  the  iodine  liberated  reacts  with  the  gelatin.  The  accelerating 
effect  is  not  due  to  the  influence  of  catalysts  present  as  impurities 
in  the  gelatin.  The  acceleration  is  increased  to  a  maximum  by 
acids  and  decreased  by  alkalis.  Acceleration  still  occurs  when  the 
gelatin  is  at  its  isoelectric  point  and  also  when  the  solutions  are  kept 
at  39°,  so  that  the  effect  is  not  due  to  the  gel  form.  The  acceleration 
is  either  caused  by  an  organic  catalyst  in  the  gelatin  or  by  adsorption 
of  the  reacting  ions  on  the  gelatin  particles.  M.  B.  D. 

Autoxidation  and  Anti-oxygenic  Action.  XVI.  Location 
of  the  Catalytic  Property  in  the  Oxidisable  Part  of  the 
Molecule  of  the  Catalyst.  C.  Moureu,  C.  Dufraisse,  and  P. 
Lotte  ( Compt .  rend.,  1925,  180,  993 — 998;  cf.  A.,  1924,  ii,  841). — 
Comparative  experiments  on  the  autoxidation  of  furfuraldehyde, 
acraldehyde,  heptaldehyde,  benzaldehyde,  styrene,  and  turpentine 
in  the  presence  of  small  quantities  of  various  sulphur  compounds 
show  that  in  general  the  catalytic  action  of  a  molecule  R-S-R'  is 
greatly  diminished  or  entirely  suppressed  if  the  oxidised  form 
R-S02*R'  be  substituted.  Thus  the  autoxidation  of  furfuraldehyde 
is  inhibited  by  traces  of  methyl,  ethyl,  or  phenyl  sulphides,  or  of 
propane- (3-diethylthiol,  whilst  dimethyl-  and  diethyl -sulphones, 
diphenyl  sulphoxide,  sulphonal,  and  trional  have  no  such  effect. 
On  the  other  hand,  in  the  case  of  the  autoxidation  of  acraldehyde,  the 
positive  catalytic  action  of  methyl  and  ethyl  sulphides  and  the 
negative  action  of  propane- (3-diethylthiol  are  both  practically  sup¬ 
pressed  when  the  corresponding  sulphones  are  substituted  for  the 
parent  sulphides.  The  conclusion  is  reached  that  the  catalytic 
activity  is  due  to  the  oxidisability  of  the  sulphur  atom  in  the  active 
substances.  G.  M.  B. 
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Classification  of  Reactions  Taking  Place  in  the  Presence  of 
a  Contact  Substance.  W.  Swientoslawski  ( J .  Chim.  phys., 
1925,  22,  73 — 76). — Theoretical.  Reactions  in  the  presence  of  a 
contact  substance  are  divided  into  two  classes  according  as  equili¬ 
brium  is  attained  or  not.  If  the  reacting  substances  are  in  contact 
with  the  catalyst  for  a  time  sufficient  to  establish  equilibrium,  the 
final  state  is  independent  both  of  the  nature  of  the  catalyst  and  of 
the  series  of  reactions  by  which  the  equilibrium  is  established. 
If,  however,  the  substances  are  removed  from  the  catalyst  before 
equilibrium  is  attained,  the  products  of  reaction  may  differ  both 
qualitatively  and  quantitatively  according  to  the  particular  catalyst 
and  the  exact  nature  of  the  intermediate  reactions.  W.  H.-R. 

Theory  of  the  Catalytic  Surface.  H.  S.  Taylor  (Proc.  Roy. 
Soc.,  1925,  A,  108,  105 — 111). — Previous  investigations  (A.,  1924, 
ii,  668)  lead  to  the  conclusion  that  some  modification  of  the  Lang¬ 
muir  concept  (A.,  1922,  ii,  629)  is  necessary.  The  concept  of  the 
catalytic  surface  to  which  the  varying  capacity  of  the  surface  to 
adsorb  and  to  promote  catalytic  change  has  led  is  set  forth  in  refer¬ 
ence  to  the  action  of  metallic  nickel  in  effecting  catalytic  hydrogena¬ 
tion.  Whilst  X-ray  examination  shows  that  metallic  catalysts 
possess  the  definite  lattice  structure  of  the  crystalline  material,  there 
are,  on  the  surface,  groups  of  atoms  in  which  the  crystallisation 
process  is  incomplete.  The  surface  is  to  be  regarded  as  composed 
of  atoms  in  varied  degrees  of  saturation  by  neighbouring  metal 
atoms,  varying  from  those  one  degree  less  saturated  than  interior 
atoms  to  those  which  are  held  to  the  solid  surface  by  a  single  con¬ 
straint  only,  and  it  is  by  this  constraint  alone  that  these  outermost 
atoms  differ  from  gaseous  metal  atoms.  These  atoms  can  attach 
to  themselves  or  adsorb  three  molecules,  the  linking  between  which 
and  the  nickel  atom  is  identical  with  that  obtaining  in  nickel 
carbonyl.  This  concept  introduces  a  mechanism  whereby  both 
constituents  of  a  hydrogenation  process  may  be  attached  to  one 
nickel  atom  and  obviates  the  necessity,  inherent  in  the  Langmuir 
scheme,  of  having  both  reactants  adsorbed  on  adjacent  elementary 
spaces.  The  idea  of  metallic  atoms  detached  to  varying  extents 
from  the  normal  crystal  lattice  is  in  harmony  with  observations  on 
such  catalytic  surfaces.  The  phenomenon  of  catalyst-poisoning  is 
discussed.  The  amount  of  surface  which  is  active  catalytically  is 
determined  by  the  nature  of  the  catalysed  reaction.  J.  S.  C. 

Catalytic  Actions  at  Solid  Surfaces.  XII.  Particles  of  a 
Catalyst  which  participate  in  Chemical  Change.  E.  F. 

Armstrong  and  T.  P.  Hilditch  (Proc.  Roy.  Soc.,  1925,  A,  108, 
111 — 120). — The  results  of  investigations  on  the  toxic  action  of  the 
mucilaginous  and  other  impurities  of  whale  oil  on  nickel  catalyst 
during  hydrogenation  accord  excellently  with  the  views  of  Taylor 
(preceding  abstract).  The  points  at  which  isolated  or  semi-isolated 
nickel  atoms  are  supposed  to  exist  correspond  with  the  “  active 
patches  ”  previously  suggested  by  the  present  authors  (Trans. 
Faraday  Soc.,  1922,  17,  670).  The  inactivation  of  the  catalyst 
by  means  of  impurity  depends  on  the  covering  up  of  the  active 
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particles  by  toxic  material,  the  active  patches  being  thus  rendered 
inaccessible  to  unsaturated  compound  or  hydrogen.  Taylor’s  views 
are  critically  discussed  and  extended.  The  attraction  between  the 
unsaturated  organic  molecule  and  unsaturated  nickel  atom  is  held 
to  be  strong  enough  to  loosen  the  nickel  atom  from  its  adjacent 
atom  or  atoms  so  that  when  catalytic  change  actually  occurs  the 
nickel  atom  loses  all  contact  with  its  neighbours.  For  the  moment, 
there  may  exist,  actually  apart  from  the  solid  surface,  a  combination 
of  nickel,  unsaturated  compound,  and  probably  hydrogen  as  well. 
This  is  a  much  more  definite  conception  of  the  “  intermediate 
complex  ”  than  has  yet  been  advanced.  The  relative  roles  played  by 
unsaturated  compound  and  hydrogen  are  discussed,  and  it  is  shown 
that  the  theoretical  postulates  advanced  are  in  agreement  with 
experiment.  J.  S.  C. 

Catalytic  Reactions  at  Solid  Surfaces .  XIII.  Some  Factors 
Controlling  Selective  Hydrogenation  :  Terpene  Derivatives. 

E.  F.  Armstrong  and  T.  P.  Hilditch  (Proc.  Roy.  Soc.,  1925,  A,  108, 
121 — 131). — Previous  work  on  the  subject  is  reviewed  in  an  attempt 
to  connect  the  process  of  selective  hydrogenation  with  some  deter¬ 
mining  factor  relative  to  the  association  between  unsaturated  com¬ 
pound  and  the  acting  atom  of  the  metal  (cf.  preceding  abstract).  The 
normal  course  is  the  complete  hydrogenation  of  any  unsaturated 
system  which  has  become  definitely  associated  with  an  active  atom 
of  metal,  and  hence  when  selective  hydrogenation  of  a  diethylenic 
substance  occurs  one  unsaturated  centre  only  is  associated  with  the 
metal  at  the  moment  catalytic  change  occurs.  The  extent  to  which 
factors  other  than  unsaturation  itself  control  the  selective  nature 
of  the  process  is  indicated  by  observations  on  the  hydrogenation  of 
acids  instead  of  esters,  the  predominating  affinity  between  the  acid 
radical  and  the  metal  exerting  a  marked  influence  on  the  develop¬ 
ment  of  association  between  the  latter  and  the  ethylene  groups. 
The  work  of  Lebedev,  Kobliansky,  and  Yakubchik  (this  vol.,  i,  350) 
shows  that  the  rate  of  hydrogenation  of  various  ethylene  derivatives 
depends  on  the  degree  of  substitution,  and  that  in  binary  mixtures 
of  substances  each  containing  an  ethylene  linking,  the  less  highly 
substituted  is  hydrogenated  in  preference  to  the  other.  Applying 
the  latter  generalisation  to  previous  observations  on  the  course  of 
hydrogenation  of  various  terpene  derivatives  (A.,  1922,  ii,  41),  the 
positions  of  the  ethylene  linkings  in  a  number  of  these  substances 
have  been  fixed.  J.  S.  C. 

Synthesis  of  Water  over  Nickel  and  Copper  Catalysts. 

A.  T.  Larson  and  F.  E.  Smith  (J.  Amer.  Chem.  Soc.,  1925,  47,  346 — 

355  ;  cf.  Pease  and  Taylor,  A.,  1922,  ii,  148,  701). — The  synthesis  of 
water  over  reduced  nickel  is  essentially  similar  to  that  over  copper. 
In  each  case,  a  stable  oxide  is  formed  which  retards  the  catalytic 
action.  The  essentially  catalytic  reaction  appears  to  be  of  the 
nature  of  an  alternate  oxidation  and  reduction.  L.  J.  H. 

Activity  of  Contact  Substances.  I.  Catalytic  Synthesis  of 
Water  by  the  Platinum  Metals  and  their  Alloys.  H.  Remy  and 

B.  Schaeffer  ( Z .  anorg.  Chem.,  1924, 136, 149 — 183). — Thecatalytic 
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activity  of  the  platinum  metals  and  their  binary  alloys  with  each  other 
has  been  compared  by  passing  a  volume  of  a  diluted  mixture  of  2  vols. 
of  hydrogen  and  1  vol.  of  oxygen  over  the  metal  until  a  visible  amount 
of  water  was  produced.  The  activity  of  the  catalyst  was  markedly 
influenced  by  previous  treatment  with  oxygen  or  hydrogen  alone. 
After  exposure  to  oxygen,  the  activity  of  the  metals  decreased  in  the 
order  :  iridium,  palladium,  platinum,  whilst  osmium,  ruthenium,  and 
rhodium  were  inactive.  After  exposure  to  hydrogen,  the  activity 
with  mixtures  of  oxygen  and  hydrogen  diluted  with  excess  of  hydro¬ 
gen  decreased  in  the  order  :  osmium,  iridium,  platinum,  rhodium, 
whilst  ruthenium  and  palladium  were  inactive,  whereas  when 
the  diluent  was  nitrogen  the  corresponding  order  was  :  osmium, 
platinum,  palladium,  rhodium,  whilst  ruthenium  and  iridium  were 
inactive.  On  the  other  hand,  alloys  of  the  metals  behaved  quite 
differently;  thus  in  the  last-named  case  osmium-platinum  alloys 
were  only  very  slightly  active,  although  each  metal  separately  was 
very  active,  and  rhodium-ruthenium  alloys  were  exceedingly  active, 
although  rhodium  itself  was  only  slightly  active  and  ruthenium, 
alone,  inactive.  Addition  of  ruthenium  to  palladium  or  iridium 
and  exposure  of  the  alloys  to  hydrogen  results  in  greatly  increased 
activity.  A.  R.  P. 

Influence  of  Gas  Content  on  Catalysis  with  Platinum.  G. 

Kab  (Z.  physical.  Chem .,  1925,  115,  224 — 232). — A  method  of  form¬ 
ing  deposits  of  platinum- black  by  electrical  dispersion  of  the  metal 
in  atmospheres  of  different  gases  is  described.  The  rate  of  catalytic 
decomposition  of  formic  acid  was  studied.  The  activity  was 
inhibited  if  the  atmosphere  in  which  dispersion  took  place  contained 
hydrogen,  carbon  monoxide,  or  oxygen,  the  inhibiting  effect  due  to 
oxygen  being  greatest  and  that  due  to  hydrogen  least ;  nitrogen  has 
no  effect  on  the  activity.  Platinum -black  prepared  in  a  hydrogen 
or  carbon  monoxide  atmosphere  can  be  activated  by  pumping  away 
the  gas,  or,  in  the  case  of  hydrogen,  by  the  action  of  atmospheric 
oxygen  or  of  ozone.  The  electrode  potentials,  against  dilute  sul¬ 
phuric  and  formic  acids,  of  specimens  of  platinum-black  saturated 
with  hydrogen  are  displaced  in  the  noble  direction  if  the  metal  is 
inactive,  the  displacement  being  the  greatest  with  the  most  inactive 
preparations  (cf.  Hofmann  and  Ebert,  A.,  1917,  ii,  25).  L.  F.  G. 

Interaction  of  Hydrogen  and  Carbon  Dioxide  on  the  Surface 

of  Platinum.  C.  R.  Prichard  and  C.  N.  Hinshelwood  (J. 
Chem.  Soc.,  1925,  127,  806 — 811). — The  interaction  of  carbon 
dioxide  and  hydrogen  has  been  investigated  from  870°  to  1 122°.  The 
reaction  was  made  irreversible  by  the  absorption  of  the  water  formed, 
and  was  shown  to  go  to  completion ;  the  product  consisted  entirely 
of  carbon  monoxide.  With  a  constant  pressure  of  carbon  dioxide, 
the  rate  was  found  to  be  proportional  to  the  pressure  of  hydrogen, 
at  least  up  to  300  mm.  When  the  pressure  of  hydrogen  is  kept 
constant,  the  rate  is  at  first  proportional  to  the  pressure  of  carbon 
dioxide,  and  then  passes  through  a  maximum  when  the  pressure 
of  carbon  dioxide  is  about  double  that  of  hydrogen.  Carbon  mon¬ 
oxide  ha's  only  a  slight  retarding  influence.  The  course  of  the 
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reaction  is  nearly  unimolecular  when  the  gases  are  present  in 
equimolecular  proportions.  The  rate  of  reaction  increases  2-85 
times  for  100°  rise  in  temperature.  The  poisoning  effect  of  carbon 
dioxide  at  high  pressure  points  to  its  strong  adsorption,  which, 
however,  is  not  the  case,  hydrogen  being  much  more  strongly 
adsorbed.  It  is  therefore  assumed  that  the  catalytic  activity  is 
localised  in  certain  active  points,  and  the  relative  adsorbability  of  the 
gases  on  the  active  points  bears  no  relation  to  that  on  the  total 
surface.  The  results  obtained  are  in  accordance  with  the  equation 
d[CO]/d£=fc[H2]o-(l— a-),  where  a  is  the  fraction  of  the  active  surface 
covered  with  carbon  dioxide.  W.  T. 

Catalytic  Oxidation  of  Ammonia.  P.  Pascal  and  E. 
Decarriere  (Mem.  Poudres,  1924,  21,  68 — S6). — The  temperature 
at  which  oxidation  begins  depends  on  the  form  of  the  platinum 
catalyst,  but  not  on  the  ammonia  content  or  velocity  of  the  gas. 
These  temperatures  are  145°  for  corrugated  platinum  foil,  170°  for 
foil  crumpled  into  pellets,  240°  for  wire  gauze,  and  240°  for  wire  in 
plug  form.  The  yield  of  nitrogen  oxides  increases  to  a  maximum 
with  increasing  temperature,  then  falls,  and  is  negligible  above  900°. 
With  increasing  curvature  of  the  catalytic  surface,  the  optimum 
temperature  rises  steadily  from  650°  to  775°,  and  the  maximum  yield 
sinks  from  100%  to  75 — 80%.  Thus,  pellets  of  crumpled  foil  are 
better  than  wire,  and  spongy  platinum  on  a  soluble  support  is  the 
least  advantageous.  In  the  case  of  pellets,  the  yield  is  slightly 
increased  by  increasing  the  proportion  of  oxygen  in  the  air,  an 
optimum  content  being  about  25%  of  oxygen.  Ammonia  losses 
are  due  principally  to  formation  of  nitrogen,  apart  from  cases  in 
which  oxidation  is  only  partial  owing  to  too  low  a  temperature  or 
imperfect  contact  with  the  catalyst.  W.  T.  K.  B. 

Influence  of  Gaseous  Impurities  on  the  Yield  in  the  Catalytic 
Oxidation  of  Ammonia.  P.  Pascal  and  E.  Decarriere  (Mem. 
Poudres,  1924,  21,  87 — 105). — Hydrogen  sulphide  causes  a  pro¬ 
gressive  decline  in  activity  of  the  platinum  catalyst  proportional  to 
the  quantity  of  the  impurity  present,  the  activity  gradually  increas¬ 
ing  again  when  the  impurity  is  removed.  Acetylene  differs  from 
hydrogen  sulphide  and  hydrogen  phosphide  (cf.  J.S.C.I.,  1922, 
214a,  291a)  in  causing  a  momentary  increase  in  yield  followed  by  a 
decrease  depending  in  extent  on  the  absolute  quantity  of  impurity 
that  has  passed  over  the  catalyst.  The  yield  continues  to  decrease 
even  when  the  actual  proportion  of  acetylene  present  is  diminished 
and  for  some  time  after  all  acetylene  has  been  eliminated.  The 
main  cause  of  the  decreased  yield  with  hydrogen  sulphide  and 
acetylene  is  the  rise  in  temperature  due  to  the  combustion  of  the 
impurity.  W.  T.  K.  B. 

Catalytic  Oxidation  of  Ammonia  by  Air  in  Contact  with 
Platinum-Palladium  Alloys.  E.  Decarriere  (Bull.  Soc.  chim., 
1925,  [iv],  37,  412—421;  cf.  A.,  1919,  ii,  463;  1924,  ii,  169).— The 
catalytic  oxidation  of  ammonia  by  air  in  presence  of  platinum- 
palladium  alloys  containing  0-5%  and  5%,  respectively,  of  palladium 
has  been  investigated  at  various  temperatures.  Although  the 


ii.  566 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


efficiencies  of  the  alloys  as  catalysts  are  somewhat  reduced  after  their 
first  employment,  the  effect  is  fairly  small  in  the  case  of  high  (8 — 
10%)  concentrations  of  ammonia;  the  alloy  containing  0-5%  of 
palladium  is  preferred  to  platinum.  [Cf.  B.,  1925,  352.] 

J.  S.  C. 

Efficiency  of  Catalysts  [in  Oxidation  of  Ammonia].  A.  T. 

Schlcesing  (Mem.  Poudres,  1924,  21,  106 — 126). — The  yield 
is  expressed  by  the  ratio  of  the  quantity  of  nitric  acid  produced  to 
that  theoretically  obtainable  from  the  ammonia  in  the  gas  before 
passing  over  the  catalyst,  both  being  expressed  in  terms  of  the  same 
volume  of  nitrogen  present.  Samples  may  be  taken  before  and  after 
being  passed  over  the  catalyst  by  means  of  evacuated  bottles,  but 
a  better  arrangement  is  to  remove  a  steady  stream  of  gas  con¬ 
tinuously  over  a  period  of  time  and  concurrently  at  both  points.  A 
special  type  of  absorbing  vessel  is  described,  the  gas  before  the 
catalyst  being  drawn  through  one  absorber  containing  A-sulphuric 
acid  and  a  second  containing  potassium  pyrogallate,  and  the  gas 
after  the  catalyst  being  drawn  through  three  absorbers,  the  first  two 
with  sodium  hydroxide  (slightly  weaker  than  A7)  and  the  third  with 
potassium  pyrogallate.  In  both  cases,  the  volume  of  residual 
nitrogen  is  measured.  There  is  no  loss  of  accuracy  if  the  second 
alkaline  absorber  in  the  nitric  acid  determination  and  the  pyrogallol 
absorber  in  the  ammonia  determination  are  omitted,  the  volume  of 
nitrogen  in  the  latter  case  being  calculated  from  that  of  the  air 
collected.  Various  corrections  and  precautions  are  discussed. 

W.  T.  K.  B. 

Synthesis  of  Nitric  Acid  by  Ostwald’s  Process.  P.  Pascal 
(Mem.  Poudres,  1924,  21,  1 — 67).— Calcium  cyanamide  does  not 
suffer  loss  of  nitrogen  on  storage,  but  there  is  a  gradual  absorption 
of  atmospheric  moisture  accompanied  by  incipient  polymerisation 
to  dicyanodiamide.  When  heated  in  autoclaves  with  an  alkali, 
dicyanodiamide  liberates  ammonia,  although  not  so  readily  as 
calcium  cyanamide,  and  the  final  reaction  products  include  tri- 
cyanotriamide  and  ammeline  melanurate.  A  maximum  liberation 
of  ammonia  and  minimum  formation  of  nitrogenous  secondary 
products  is  obtained  by  using  in  the  autoclave  a  solution  containing 
16  g.  of  sodium  hydroxide  per  litre,  the  average  yield  being  96%. 
The  oxidative  efficiency  of  the  platinum  catalyst  depends  on  the 
ammonia  content  of  the  gas,  a  sharp  maximum  being  observed.  It 
also  deteriorates  with  age,  gaseous  impurities  (e.g.,  hydrogen  phos¬ 
phide  and  hydrogen  silicide)  and,  particularly,  dust  being  detri¬ 
mental.  There  is  also  an  optimum  value  for  the  velocity  of  the 
gas  passing  over  the  catalyst,  and  it  is  important  to  maintain  a  low 
temperature  in  the  absorbing  towers.  Losses  may  be  reduced  to 
almost  zero  by  using  an  alkaline  spray  in  the  towers,  sodium  nitrite 
and  nitrate  being  formed  in  about  equal  quantities  as  long  as  the 
liquid  is  alkaline  and  sodium  nitrate  alone  occurring  when  it 
becomes  acid.  On  the  three  stages  of  the  process,  a  net  yield  of 
87%  should  be  attainable  with  the  plant  described.  [Cf.  B.,  1925, 
444.]  W.  T.  K.  B. 
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Catalytic  Decomposition  of  Nitrous  Oxide  on  the  Surface 
of  Gold  :  a  Comparison  with  the  Homogeneous  Reaction. 

C.  N.  Hinshelwood  and  C.  R.  Prichard  ( Proc .  Roy.  Soc.,  1925,  A, 
108,  211 — 215). — The  decomposition  occurring  on  the  surface  of 
heated  gold  wires  follows  the  simple  unimolecular  lawT  and  is  shown 
to  be  a  true  surface  reaction  rather  than  a  reaction  occurring  in  a 
small  zone  of  heated  gas.  The  value  of  E  in  the  expression 
d  log  k/dT=E  jRT2  is  29,000  cal. /g. -mol.  The  mechanism  of  the 
process  is  discussed  and  compared  with  that  of  the  homogeneous 
reaction  (A.,  1924,  ii,  751)  and  of  the  reaction  at  the  surface  of 
platinum  (this  vol.,  ii,  310).  J.  S.  C. 

Reaction  Velocity  of  Oxygen  with  Solutions  of  some 
Inorganic  Salts.  III.  Catalytic  Oxidation  of  Sulphites. 

W.  Reinders  and  S.  I.  Vles  ( Rec .  trav.  chim.,  1925,  44,  249 — 268; 
cf.  this  vol.,  ii,  308). — The  results  of  Titov  (A.,  1904,  ii,  113)  have  been 
confirmed  and  extended.  An  examination  of  the  velocity  of 
oxidation  at  various  hydrogen-ion  concentrations  showed  that 
cupric  and  ferric  ions  exert  catalytic  activities  between  pH4  and  pa  12, 
reaching  a  maximum  within  this  range,  whilst  nickel  and  cobalt 
are  only  active  in  alkaline  solutions.  In  ammoniacal  solutions, 
no  oxidation  occurs  except  in  presence  of  copper  salts ;  under  these 
conditions,  the  reaction  is  unimolecular,  the  concentration  of  oxygen 
having  very  little  influence,  and  the  velocity  being  proportional  to 
the  concentration  of  the  copper  catalyst.  Without  addition  of  any 
catalyst,  the  reaction  velocity  is  a  maximum  for  pu  10,  but  this  is 
probably  due  to  presence  of  traces  of  copper ;  by  extrapolation  from 
the  results  obtained  with  increasing  quantities  of  copper,  the  amount 
of  the  latter  in  the  distilled  water  used  was  found  to  be  3-2  x  107  mol. 
per  litre,  a  probable  proportion.  The  catalytic  activity  of  nickel 
and  cobalt  in  alkaline  solutions  is  ascribed  to  the  hydroxides,  but 
no  regularities  could  be  observed.  S.  I.  L. 

Effect  of  Water  and  of  Carbon  Dioxide  on  the  Catalytic 
Oxidations  of  Carbon  Monoxide  and  Hydrogen  by  Oxygen. 

A.  B.  Lamb  and  W.  E.  Vail  ( J .  Amer.  Chem.  Soc.,  1925,  47,  123 — 
142). — The  retarding  effect  of  water  vapour  on  the  catalytic  oxida¬ 
tion  of  carbon  monoxide  and  hydrogen  by  the  oxygen  of  the  air  in 
contact  Avith  “  hopcalite  ”  (manganese  dioxide  and  cupric  oxide) 
Avas  measured  over  a  considerable  range  of  temperatures  and 
partial  vapour  pressures  of  A\ater  and  compared  Avith  the  water 
content  of  “  hopcalite  ”  in  equilibrium  with  moisture  under  the 
same  conditions.  The  activity  is  only  slightly  dependent  on  the 
temperature,  being  mainly  determined  by  the  equilibrium  water 
content  of  the  catalyst.  The  temperature  coefficient  of  activity  of 
very  dry  “  hopcalite  ”  for  the  oxidation  of  carbon  monoxide  is  also 
small,  and  the  initial  activity  of  the  very  dry  material  for  the 
oxidation  of  hydrogen  is  very  high.  Larger  amounts  of  water 
vapour,  carbon  dioxide,  and  nitrogen  affect  the  two  reactions 
(oxidation  of  hydrogen  and  carbon  monoxide)  equally  for  each  gas 
and  to  about  the  extent  expected  from  the  relative  absorbabilities 
of  the  three  gases.  L.  J.  H. 
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Organic  Reactions  at  the  Surface  of  Titania.  Adsorption 
of  certain  Gases  by  Titania.  F.  Bischoff  and  H.  Adkins  ( J . 
Amer.  Chem.  Soc.,  1925,  47,  807—826;  cf.  A.,  1924,  ii,  159).— Mix¬ 
tures  of  acetic  acid  with  varying  proportions  of  formic  acid  were 
passed  over  titania  at  300 — 350°.  The  formation  of  acetaldehyde 
(cf.  Sabatier  and  Mailhe,  A.,  1912,  i,  238)  was  not  observed.  The 
catalytic  activities  of  various  samples  of  titania  in  decomposing 
butyl  alcohol  (at  430°),  ethyl  alcohol  (at  400°),  ethyl  ether  (at  430°), 
and  ethyl  acetate  (at  450°)  w'ere  compared.  Those  derived  from 
titanium  chlorides  and  from  alkyl  titanates  by  hydrolysis  are  re¬ 
producible  as  regards  catalytic  activity,  whilst  those  from  sodium 
titanate  behave  irregularly.  The  results  obtained  are  in  accord  with 
the  hypothesis  previously  advanced  to  explain  the  mechanism  of 
catalysis  at  the  surface  of  alumina  (A.,  1924,  ii,  159),  the  surface 
state  of  the  titania  being  influenced  by  the  size  and  shape  of  the 
groups  previously  attached  to  the  titanium  atom.  The  decom¬ 
position  of  ethyl  alcohol  into  ethylene  at  the  surface  of  titania  does 
not  take  place  through  the  intermediate  formation  of  ether.  The 
formation  of  saturated  hydrocarbons  by  the  decomposition  of  alco¬ 
hols  or  ether  at  the  surface  of  titania  is  due  to  auto-oxidation  and 
reduction,  which  takes  place  either  between  two  molecules  of  alcohol 
or  between  two  parts  of  the  ether  molecule,  with  simultaneous 
formation  of  an  aldehyde.  The  decomposition  of  formic  acid  at  the 
surface  of  titania  dried  below  300°  proceeds  with  formation  of 
carbon  monoxide  and  water  exclusively,  whilst  ignited  titania  gave 
considerable  proportions  of  carbon  dioxide  and  hydrogen.  The 
total  rate  of  decomposition  of  the  acid  was  the  same  with  the  two 
catalysts,  and  it  is  concluded  that  the  latter  reaction  is  due  to 
secondary  adsorption.  The  adsorption  of  carbon  dioxide,  ethylene, 
ethane,  and  hydrogen  by  various  samples  of  titania  was 
determined  at  20°  and  97°,  and  was  found  to  be  independent  of  the 
relative  catalytic  activities  of  the  samples.  No  relationship  was 
observed  between  the  relative  activities  of  a  catalyst  for  different 
reactions  and  its  absolute  activity  as  measured  by  the  amount  of 
material  undergoing  decomposition.  F.  G.  W. 

Carbon  Monoxide,  a  Product  of  Electrolysis.  A.  F.  O. 

Germann  (Science,  1925,  61,  70—71). — The  specific  conductivity 
of  carbonyl  chloride  at  25°  is  0-007  x  10-6.  Electrolysis  of  a  solution 
of  aluminium  chloride  in  carbonyl  chloride  results  in  the  evolution 
of  carbon  monoxide  and  chlorine.  A.  A.  E. 

Pseudohalogens.  I.  L.  Birckenbach  and  K.  Kellermann 
( Ber .,  1925,  58,  [B],  786 — 794). — Measurement  of  the  decomposition 
potentials  of  the  corresponding  potassium  salts  in  aqueous  solution 
allows  the  halogen  and  pseudohalogens  to  be  arranged  in  the 
sequence,  TeCN,  SeCN,  I,  SCN,  CN,  Br,  Ns,  Cl,  OCN,  F,  in  which 
there  does  not  appear  to  be  any  direct  relationship  between  affinity 
and  atomic  or  molecular  weight.  In  absolute  ethvl-alcoholic 
solution  the  values  found  are  those  appropriate  to  the  corresponding 
halogen  or  pseudo-halogen  acids,  the  cation  not  appearing  to  exert 
any  influence. 
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Electrolysis  of  solutions  of  potassium  cyanate  in  the  lower  alcohols 
with  a  flowing  mercury  cathode  yields  a  solution  containing  oxy- 
cyanogen  (OCN)2.  The  compound  has  not  been  isolated  in  the  homo¬ 
geneous  state,  but  its  solution  has  a  halogen-like  odour,  liberates 
iodine  from  potassium  iodide,  and  dissolves  copper,  zinc,  and  iron 
without  evolution  of  gas.  The  action  of  oxy cyanogen  on  methyl 
alcohol  gives  formaldehyde  and  cyanic  acid ;  the  latter  compound 
yields  with  methyl  alcohol  methyl  carbamate,  which  is  converted 
by  cyanic  acid  into  methyl  allophanate.  Preliminary  experiments 
establish  the  possibility  of  isolating  oxy  cyanogen  by  the  action  of  a 
halogen  on  silver  cyanate  in  an  organic  solvent  at  a  low  tempera¬ 
ture. 

Selenocyanogen,  (SeCN)2,  cannot  be  obtained  by  the  electrolysis 
of  solutions  of  potassium  selenocyanate  in  methyl  alcohol,  since  such 
solutions  decompose  with  precipitation  of  selenium.  It  is  prepared 
by  shaking  a  solution  of  iodine  in  ether,  chloroform,  or  carbon 
tetrachloride  with  an  excess  of  pure  silver  selenocyanate  at  a  tem¬ 
perature  not  exceeding  10°  and  evaporation  of  the  filtered  solution 
in  a  vacuum.  It  is  a  yellow,  crystalline  powder  which  can  be  pre¬ 
served  in  a  vacuum,  but  becomes  red  in  a  few  hours  when  exposed 
to  air.  It  exhibits  the  properties  typical  of  halogens.  Pure  potass¬ 
ium  selenocyanate  is  prepared  by  heating  a  mixture  of  potassium 
cyanide  and  selenium  with  anhydrous  ethyl  alcohol  for  several 
hours  and  subsequently  evaporating  the  alcoholic  solution  in  a 
vacuum;  it  is  transformed  into  silver  selenocyanate  by  means  of 
silver  acetate.  H.  W. 

Electrolytic  Production  of  Magnesium  (from  Fused 
Mixtures  containing  the  Oxide).  O.  Rtjfe  and  W.  Busch  [Z. 
anorg.  Chem.,  1925,  144,  87 — 113). — The  solubilities  of  magnesium 
oxide  in  fused  mixtures  of  the  chlorides,  sulphides,  and  fluorides  of 
the  alkali  and  alkaline-earth  metals  have  been  examined ;  only 
the  fluorides  dissolve  it  freely,  and  of  these  only  the  lithium,  calcium, 
and  magnesium-  compounds  can  be  employed.  The  ternary  diagram 
for  these  three  was  constructed  from  experimental  data,  the  ternary 
eutectic  being  found  to  melt  at  665°  and  to  have  the  composition, 
LiF,  56-2 ;  CaF2,  15-2 ;  MgF2,  28-6%.  To  meet  the  necessary 
temperature  conditions  for  electrolysis,  this  eutectic  must  be 
employed;  the  solubilities  of  magnesium  oxide  in  this  are  0-16%  at 
700°,  0-07  at  800°,  0-17  at  900°,  and  0-12%  at  1000°.  The  solubilities 
of  lithium  oxide  and  calcium  oxide  in  the  same  eutectic  were  also 
determined;  the  first  is  almost  insoluble,  the  latter  more  soluble 
than  magnesium  oxide.  Addition  of  oxides,  sulphides,  chlorides,  or 
other  fluorides  did  not  raise  the  solubility  of  magnesium  oxide  in  the 
fused  mass.  Electrolysis  of  the  oxide  dissolved  in  the  molten 
eutectic  was  investigated ;  below  725°  compact  metal  could  not  be 
obtained,  above  775°  the  metal  diffused  in  the  mass.  Between  725° 
and  775°  a  compact  rod  of  magnesium  was  obtained,  the  current 
efficiency  reaching  90%  with  a  density  of  1000  amp. /dm.2  and  a 
potential  of  6 — 8  volts ;  the  accumulation  of  oxygen  in  the  cathode 
chamber  reduced  the  efficiency  greatly  in  other  cases.  S.  I.  L. 


ii.  570 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Production  of  Metallic  Magnesium  from  Fused  Salts. 

W.  G.  Harvey  {Trans.  Amer.  Electrochem.  Soc.,  1925,47,229 — 241). — 
The  electrolytic  production  of  magnesium  from  the  chloride  and  oxide 
is  described.  The  chloride  hexahydrate  is  dehydrated  by  heat,  an 
equal  quantity  of  sodium  chloride  and  a  little  ammonium  chloride 
being  added  to  prevent  the  formation  of  oxychloride.  The  fused 
mass  contains  10%  of  magnesium  oxide  and  melts  at  620°.  Elec¬ 
trolysis  is  carried  out  at  675 — 725°  in  steel  pots  (cathodes)  using 
graphite  anodes.  Metallic  sodium  is  not  formed  if  the  electro¬ 
lysis  is  stopped  when  the  concentration  of  the  magnesium 
chloride  falls  to  10%.  Metallic  magnesium  floats  on  the 
electrolyte,  a  thin  film  of  which  protects  it  from  oxidation.  The 
metal  is  purified  by  remelting,  but  cannot  be  freed  entirely  from 
the  chloride,  which  leads  to  subsequent  corrosion  of  the  metal.  The 
oxide  process  overcomes  this  difficulty.  Magnesium  oxide  dissolves 
(0T%)  in  a  fused  mixture  of  equal  parts  of  magnesium  and  barium 
fluorides  containing  sufficient  sodium  fluoride  to  give  fluidity  at  950°. 
The  primary  reaction  is  electrolysis  of  the  fluoride,  but  this  is  re¬ 
formed  by  reaction  between  the  fluorine  and  dissolved  magnesium 
oxide.  The  latter  is  added  from  time  to  time  to  maintain  the  con¬ 
centration.  The  metal  after  remelting  contains  99-9%  Mg,  and  is 
permanent  owing  to  the  absence  of  hygroscopic  impurities.  [Cf.  B., 
1925,  406.]  C.  S. 

Zinc  Arc  as  a  Means  of  Reduction.  A.  Stock,  A.  Brakdt, 
and  H.  Fischer  {Ber.,  1925,  58,  [B],  643 — 657 ;  cf.  Stock  and 
Praetorius,  A.,  1913,  ii,  46). — The  apparatus  consists  of  a  very  thin- 
walled  glass  flask  the  stopper  of  which  supports  two  brass  rods  which 
carry  the  lower,  fixed  and  the  upper,  movable  electrodes  and  a 
glass  T-piece  serving  for  the  introduction  of  an  indifferent  gas  and  a 
resistance  thermometer.  The  arc  is  formed  beneath  the  liquid  under 
investigation.  The  apparatus  is  immersed  in  a  cooling  bath  which 
is  kept  stirred  by  a  mechanical  agitator,  figured  and  described  in  the 
original.  The  behaviour  of  zinc  and  graphite  electrodes  in  the 
presence  of  carbon  disulphide  is  described  in  detail.  The  optimum 
yield  of  carbon  subsulphide,  C3S2,  amounting  to  almost  50%  of  that 
obtainable  according  to  the  scheme  3CS2+4Zn — C3S2+4ZnS  is 
secured  by  the  use  of  a  zinc  anode  and  carbon  cathode  at  0°.  The 
reaction  is  not  merely  a  thermal  change  between  carbon  disulphide 
and  zinc  vapour  in  which  the  arc  serves  as  a  source  of  heat,  since 
carbon  subsulphide  is  not  produced  with  an  alternating  current  arc. 
With  silicon  tetrachloride,  the  best  conditions  are  found  in  the  use  of 
a  stationary  aluminium  cathode  and  movable  zinc  anode  at  — 55° 
to  —15°.  The  main  reaction  consists  in  the  production  of  zinc 
chloride  and  silicon,  whereas  a  minor  portion  of  the  silicon  tetra¬ 
chloride  is  converted  into  hexachlorodisilane,  m.  p.  +2-5°  (instead 
of  — 1°  as  recorded  previously).  Under  similar  conditions  at  —60° 
to  +10°,  phosphorus  trichloride  yields  mainly  yellow  phosphorus 
and  zinc  chloride,  phosphorus  dichloride,  P2C14,  m.  p.  —28°,  being 
formed  in  minor  quantity  (cf.  Besson  and  Fournier,  A.,  1910,  ii,  121). 
Boron  trichloride  is  converted  chiefly  into  boron ;  to  a  small  extent 
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a  new  chloride,  B2C14,  b.  p.  0°/44  mm.,  m.  p.  about  —100°,  is  produced 
which  could  not  be  freed  completely  from  silicon  tetrachloride 
present  to  a  small  extent  in  the  initial  boron  trichloride.  It  decom¬ 
poses  slowly  at  the  atmospheric  temperature  into  boron  and  boron 
trichloride,  is  decomposed  by  sodium  hydroxide  according  to  the 
equation,  B2Cl4-j-  3H20=B203+ 4HC1-|-H2,  and  with  -water  yields  a 
moderately  stable  compound  in  which  the  B*B  group  remains 
intact. 

The  action  of  sodium  amalgam  on  the  chlorides  of  silicon,  boron, 
or  phosphorus  leads  almost  exclusively  to  the  production  of  the 
respective  non-metal.  Phosphorus  trichloride  appears  to  react 
slowly  with  mercury  with  intermediate  formation  of  the  dichloride, 
by  which  the  metal  is  greatly  attacked.  H.  W. 

Preparation  of  Electrolytic  Mercurous  Chloride  in  Saturated 
Potassium  Chloride  for  Use  in  the  Calomel  Electrode.  W.  W. 

Ewing  (J.  Amer.  Chem.  Soc.,  1925,  47,  301 — 305). — Mercurous 
chloride  is  made  electrolytically  in  saturated  potassium  chloride 
solution,  the  stirrer  being  arranged  to  sweep  the  surface  of  the 
mercury,  thus  removing  the  calomel  as  formed.  The  saturated 
potassium  chloride  solution  of  the  anolyte  is  connected  to  the 
catholyte  by  inverted  U -tubes  containing  A-potassium  chloride 
solution,  the  open  ends  bearing  semi-permeable  membranes  made 
from  filter-paper  soaked  with  collodion.  The  cathode  is  of  copper, 
and  the  catholyte  is  saturated  cupric  chloride  solution.  The 
method  gives  a  dependable  quality  of  calomel  mixed  with  finely 
divided  mercury  and  avoids  washing  and  shaking.  The  E.M.F.  of 
the  cell  Hg+HgCl|HgCl  in  satd.  KCl|HgCl  in  A-KCl|HgCl+Hg  is 
0-0388  volt  at  25°.  The  electrode  potential  of  the  saturated 
potassium  chloride  calomel  half-cell  is  — 0-2446  volt  on  the  hydrogen 
scale  at  25°  and  its  temperature  coefficient  is  0-0002  volt  per  degree 
from  20°  to  30°.  L.  J.  H. 

Electrolytic  Reduction  of  Tungstic  Acid  in  Hydrochloric 
Acid  Solution.  O.  Collenberg  and  J.  Backer  (Z.  Elektrochem., 
1924,  30,  230 — 238). — At  a  platinum  cathode  solutions  of  alkali 
tungstates  in  concentrated  hydrochloric  acid  (containing  the  oxy¬ 
chloride  W02C12)  are  reduced  quantitatively  to  derivatives  of 
quinquevalent  tungsten,  whereas  reduction  proceeds  further  at  a 
mercury,  lead,  or  tin  cathode.  Above  16°,  sodium  tungstate  gives 
quantitative  yields  of  tervalent  tungsten  derivatives  at  the  base 
metal  cathode,  but  below  16° reduction  is  not  so  complete;  potass¬ 
ium  tungstate  is  completely  reduced  only  at  a  lead  cathode.  During 
reduction,  the  colour  of  the  solution  changes  first  to  blue  when  the 
tungsten  is  in  the  quinquevalent  form,  and  this  colour  slowly  fades 
on  further  reduction,  yielding  eventually  a  yellowish-green  or  red 
solution  of  tervalent  tungsten.  The  yellowish-green  solution  is 
always  obtained  above  35° ;  it  contains  compounds  of  the  type 
R'3W2C19.  The  red  solution  is  obtained  at  16°  and  contains  com¬ 
pounds  of  the  type  R'2(WC15,H20)  which  are  unstable,  changing  on 
keeping  or  warming  to  compounds  of  the  first-named  type. 

A.  R.  P. 
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Photosensitive  Formation  of  Water  from  its  Elements  in 
the  Presence  of  Chlorine.  R.  G.  W.  Norrish  and  E.  K.  Rideal 
(J.  Chem.  Soc.,  1925,  127,  787 — 797). — The  formation  of  water  in 
the  gaseous  system  hydrogen-chlorine-oxygen  on  illumination  by 
visible  radiation  is  governed  by  the  relationship  d[H20]  fdt= &[C12][02]. 
It  is  independent  of  the  partial  pressure  of  hydrogen  between  the 
limits  tested  (0T6— 0*9  of  the  total  pressure).  The  result  is  con¬ 
sistent  with  the  hypothesis  that  activation  of  the  oxygen  is  first 
brought  about  by  contact  with  chlorine  molecules  activated  by 
absorption  of  light.  The  activated  oxygen  molecules  then  combine 
with  hydrogen  molecules  to  form  water.  The  anticatalytic  effect 
of  oxygen  on  the  formation  of  hydrogen  chloride  is  regarded  as  due 
to  the  direct  intervention  of  oxygen  in  the  hydrogen-chlorine 
reaction  chains,  resulting  in  the  formation  of  water.  With  the 
photosensitive  decomposition  of  ozone  by  chlorine,  and  the  activa¬ 
tion  of  hydrogen  by  resonating  mercury  atoms,  this  reaction  falls 
into  the  simplest  class  of  photochemical  sensitisation.  W.  T. 

Photodecomposition  of  Chlorine  Water  and  of  Aqueous 
Hypochlorous  Acid  Solutions.  A.  J.  Allman  d,  P.  W.  Cun- 
liffe,  and  R.  E.  W.  Maddison  (J.  Chem.  Soc.,  1925,  137,  822 — 
840). — Chlorine  in  water  is  considerably  hydrolysed  according  to  the 
equation  Cl2-j-H20=HC10+H‘-bCl\  The  addition  of  chlorides,  and 
especially  of  hydrochloric  acid  (which  suppress  the  hydrolysis), 
retards  its  photodecomposition ;  this  indicates  that  the  hypo- 
chlorous  acid  molecule  is  more  photosensitive  than  the  chlorine 
molecule.  The  hypochlorous  acid  decomposes  to  give  hydrogen 
chloride  and  oxygen.  The  production  of  molecular  oxygen  and  of 
chloric  acid  would  then  be  due  to  secondary  reactions,  the  latter 
being  formed  as  a  result  of  the  hypochlorous  acid  molecules  acting 
as  acceptors  for  oxygen  atoms.  The  addition  of  sodium  acetate  and 
disodium  hydrogen  phosphate  (salts  of  acids  the  dissociation  con¬ 
stants  of  which,  though  small,  are  appreciably  greater  than  those  of 
hypochlorous  acid)  suppress  the  concentration  of  hydrogen  ion  but 
form  no  hypochlorites.  The  effect  of  these  salts  (especially  the 
latter)  was  to  increase  the  yield  of  chloric  acid  from  61  to  83%, 
supporting  the  idea  of  the  primary  product  of  photolysis  being 
oxygen  atoms  and  that  these  with  hypochlorous  acid  formed  chloric 
acid.  The  suppression  of  chlorine  ions  by  the  addition  of  mercuric 
chloride  (to  form  HgCl4‘‘)  was  not  found  effective.  The  addition 
of  hydrochloric  acid,  which  would  decrease  hydrolysis,  should  con¬ 
siderably  decrease  the  yield  of  chloric  acid ;  the  yield  decreased,  but 
much  less  rapidly  than  expected  if  solely  produced  by  the  interaction 
of  the  primarily  formed  oxygen  and  hypochlorous  acid  (calculation 
based  on  Jakowkin’s  hydrolytic  constant,  A.,  1899,  ii,  736).  Hence 
hypochlorous  acid  is  probably  one  of  the  intermediate  products  of 
reaction  of  photoactivated  chlorine  molecules  and  water,  this  then 
acting  as  an  acceptor  for  the  oxygen.  Chlorides  and  sulphuric 
acid  also  lower  the  yield  of  chloric  acid.  Their  effects  vary 
and  various  ions  seem  to  have  specific  effects.  Manganous 
sulphate  and  cobalt  sulphate  gave  side  reactions.  The  evolution 
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of  oxygen  in  the  reaction  is  subject  to  marked  supersaturation 
effects.  W.  T. 

Action  of  Light  on  Chlorine  Dioxide.  H.  Booth  and  E.  J. 
Bowen  (J.  Chem.  Soc.,  1925, 127,  510 — 513). — Dry  gaseous  chlorine 
dioxide  on  exposure  to  light  is  converted  into  chlorine  heptoxide 
to  the  extent  of  about  60% ;  the  latter  forms  a  red  liquid,  b.  p. 
about  80°,  which  becomes  colourless  on  continued  exposure.  Chlorine 
monoxide  and  another  unknown  oxide  are  probably  intermediate 
products.  Dry  chlorine  dioxide  (diluted  with  carbon  dioxide) 
prepared  in  the  dark  is  stable  towards  heat ;  after  the  addition  of 
chlorine  monoxide  it  gives  thermal  decomposition  curves  identical 
with  those  obtained  with  illuminated  gas.  S.  K.  T. 

Action  of  Ultra-violet  Light  on  Carbon  Dioxide  and  Water. 

C.  W.  Porter  and  H.  C.  Ramsperger  (J.  Amer.  Chem.  Soc.,  1925, 
47,  79 — 82). — Experiments  on  the  formation  of  formaldehyde  by 
the  action  of  ultra-violet  light  on  mixed  water  vapour  and  carbon 
dioxide  gave  negative  results.  L.  J.  H. 

Photochemical  Studies.  III.  Reaction  between  Nitrogen 
and  Hydrogen  in  Presence  of  Mercury  Vapour  :  Resonance 
Radiation  of  Mercury.  W.  A.  Noyes,  Jun.  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1003 — 1009). — Gaseous  hydrogen  and  nitrogen  com¬ 
bine  to  form  ammonia  in  presence  of  mercury  vapour  with  the 
possible  formation  of  traces  of  hydrazine  also ;  the  reaction  is  prob¬ 
ably  of  the  first  order  with  respect  to  hydrogen.  The  important 
factor  appears  to  be  the  dissociation  of  hydrogen  caused  by  the 
first  resonance  radiation  of  mercury  (cf.  Compton  and  Turner,  A., 
1924,  ii,  639).  Kuhn’s  results  were  qualitatively  confirmed  (A., 
1924,  ii,  249).  The  number  of  molecules  of  ammonia  formed  is  of 
the  same  order  as  the  number  of  quanta  in  the  incident  radiation 
(cf.  Moore  and  Noyes,  A.,  1924,  ii,  748).  S.  K.  T. 

Photochemistry  of  Silver  Compounds.  J.  Eggert  and  W. 
Noddack  ( Z .  Physik.,  1925,  31,  942—948). — The  absorption  of  pure 
silver  chloride  emulsion  was  determined  with  particular  attention 
to  the  reflected  light,  using  an  Ulbricht  hollow  sphere  photometer. 
For  365  i*/*  1  mol.  of  silver  chloride  was  decomposed  by  one  quan¬ 
tum.  For  Valenta  printing-out-paper  emulsion,  the  same  quantum 
relation  was  found  to  be  probable.  The  sensitivity  of  this  emulsion 
for  green  light  is  greatly  increased  by  previous  exposure  to  blue 
light,  whereby  an  adsorption  compound  of  silver  and  silver  chloride 
is  formed  which  in  turn  is  decomposed  by  the  green  light.  The 
behaviour  of  emulsions  of  silver  chloride,  bromide,  and  iodide  is 
compared.  E.  B.  L. 

Silver  Halide  Emulsions  and  the  Law  of  Photochemical 
Equivalence.  J.  Eggert  and  W.  Noddack  ( Z .  Physik,  1925, 
31,  922 — 941). — A  critical  examination  of  the  divergence  between 
the  results  of  other  workers  and  those  contained  in  the  previous 
paper  (cf.  preceding  abstract),  particularly  as  regards  the  shape 
of  the  curve  relating  amount  of  silver  reduced  and  time  of  exposure 
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of  the  Valenta  emulsion.  The  initial  portion  of  the  curve  is  found  to 
be  straight  and  not  S-shaped.  E.  B.  L. 

Leptology  of  the  Silver  Bromide  Grain.  T.  T.  Baker  (Brit. 
J .  Phot.,  1925,  72,  248). — The  X-ray  crystal  patterns  of  (1)  silver 
bromide  made  by  direct  precipitation  in  water,  (2)  silver  bromide 
precipitated  in  presence  of  iodide,  i.e.,  the  so-termed  silver  iodo- 
bromide,  (3)  silver  bromide  precipitated  from  silver  ammonium 
nitrate,  and  (4)  silver  bromide  emulsified  in  gelatin  and  the  crystals 
grown  to  be  about  500  times  their  original  sensitivity,  are  identical. 
There  is  no  indication  of  silver  iodide  in  the  silver  iodobromide. 
The  change  in  spectral  sensitivity  of  silver  iodobromide  compared 
with  that  of  pure  silver  bromide  may  be  due  to  the  presence  of  silver 
iodide,  which  need  not,  however,  take  part  in  the  photochemical 
change.  It  is  suggested  that  in  a  sensitive  emulsion  the  silver 
iodide  is  adsorbed  in  a  colloidal  form  on  the  surface  of  the  silver 
bromide  grains.  In  certain  types  of  photographic  emulsion  the 
presence  of  iodide  retards  growth  of  the  silver  bromide  crystals. 
Whatever  the  function  of  the  iodide  may  be,  the  evidence  is  stated 
to  support  the  view  that  photographic  sensitisation  is  due  to  sub¬ 
stances  deposited  on  the  grain  surfaces.  W.  C. 

[Photographic]  Ripening  Process.  Luppo-Cramer  (Z.  wiss. 
Phot.,  1925,  23,  137 — 144;  cf.  B.,  1925,  150). — Both  acid  and  basic 
dyes  exert  a  protective  action  on  silver  bromide,  as  can  be  shown 
by  their  preventing  the  ripening  of  a  highly  disperse  silver  bromide- 
gelatin  emulsion  by  ammonia.  The  effect  is  independent  of  the 
charge  on  the  silver  bromide.  Bromo-chloride  emulsions  are  very 
resistant  to  fogging  on  warming.  The  effect  is  probably  due  to  the 
small  grain-size  and  consequent  greater  protective  action  of  the 
gelatin.  Emulsions  prepared  by  adding  the  silver  salts  to  the 
halide  solution  give  a  higher  speed  than  emulsions  prepared  in  the 
reverse  order,  but  they  develop  an  intense  fog  in  a  digestion  time 
which  gives  no  trace  of  fog  in  emulsions  prepared  by  adding  the 
halides  to  the  silver  salts.  The  effect  is  due  to  the  different  environ¬ 
ment  during  precipitation,  the  grains  prepared  in  excess  of  halide 
solution  containing  less  gelatin  than  those  prepared  in  the  reverse 
manner.  The  grain  size  in  each  emulsion  pair  is  the  same.  If  the 
amount  of  colloidal  silver  adsorbed  by  silver  bromide  is  increased 
above  a  certain  limit,  no  more  silver  is  adsorbed,  and  the  protecting 
power  of  the  silver  bromide  for  the  silver  already  adsorbed  is 
decreased,  owing  to  the  excess  silver  preventing  the  silver  bromide 
shrinking  and  protecting  the  silver  (cf.  Kolloid-Z.,  1911,  8,  97). 
This  explains  the  greater  effect  of  oxidising  agents  in  decreasing  the 
sensitivity  of  an  emulsion  after  exposure  to  light.  [Cf.  B.,  June 
26th.]  W.  C. 

Action  of  Light  on  Silver  Bromide.  H.  Stock  (Z.  wiss. 
Phot.,  1925,  23,  132 — 136). — A  criticism  of  results  obtained  by 
Stromberg  ( J.S.C.I. ,  1923,  953a),  showing  that  no  valid  conclusions 
can  be  reached  from  them,  and  indicating  certain  essential  factors 
for  experiments  of  this  nature.  [Cf.  B.,  June  26th.]  W.  C. 
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History  and  Theory  of  the  Latent  Image.  II.  Luppo- 
Cramer  (Z.  wiss.  Phot.,  1925,  23,  122 — 132;  cf.  B.,  1925,  151). — 
The  three  important  new  reactions  which  depend  on  the  compli¬ 
cated  colloid-chemical  nature  of  the  latent  image  are  :  the  “  Keim- 
blosslegung  ”  (nucleus  exposure),  dependent  on  the  part  of  the  silver 
of  the  latent  image  occluded  in  the  silver  halide  grains,  which  is 
uncovered  and  made  active  by  treatment  with  solvents  for  silver 
halide ;  “  nucleus  isolation,”  which  is  due  to  an  adsorption  replace¬ 
ment  of  the  soluble  part  of  the  latent  image  as  a  result  of  treat¬ 
ment  with  acid-bromide-dye  mixtures,  and  “  nucleus  activation,” 
which  is  due  to  peptisation  of  the  soluble  portion  of  the  latent 
image  by  treatment  with  alkali.  [Cf.  B.,  June  26th.]  W.  C. 

Blackening  of  a  Photographic  Film  by  X-Rays.  J.  K. 

Robertson  and  J.  T.  Thwaites  (Trans.  Roy.  Soc.  Canada,  1924, 
[hi],  18,  III,  99 — 102). — The  degree  of  blackening  produced  on  a 
photographic  plate  may  be  expressed  by  an  expression  of  the  type 
Itp,  where  I  is  the  intensity  of  the  light,  t  the  time  of  exposure, 
and  p  a  constant.  For  ordinary  visible  light,  p  has  the  value  0-86. 
By  means  of  a  wedge  method  the  value  of  p  has  been  determined  for 
X-rays  and  has  been  found  to  be  of  the  order  of  unity.  J.  S.  C. 

Kinetics  of  Photochemical  Processes  in  Dyes.  A.  Pred- 
woditelepf  and  N.  Netschajewa  ( Z .  Physik,  1925,  32,  226 — 235). 
— The  initial  rates  of  the  bleaching  of  cyanine  and  pinacyanol  in 
collodion  show  a  periodicity  which  is  dependent  on  concentration. 
This  does  not  apply  if  the  solutions  are  sufficiently  dilute,  for  which 
the  rate  of  bleaching  is  in  accordance  with  the  formula  for  a  uni- 
molecular  reaction.  E.  B.  L. 

Photolysis  of  Dibasic  Acids.  Volmar  ( Compt .  rend.,  1925, 
180,  1172 — 1173). — Berthelot  (A.,  1914,  ii,  602)  showed  that 
photolysis  of  one  carboxyl  group  in  oxalic  acid  occurs  with  radiation 
of  0-3/x  and  that  shorter  waves,  X=0-2//.,  were  required  for  the  decom¬ 
position  of  the  product.  The  changes  are  expressed  better  by  the 
schemes  R(C02H)2  —  C02+RH(C02H) ;  RH(C02H)  -*  C02+RH2 
than  by  R(C02H)2  2C02-j-RH2.  The  latter  reaction  requires 

radiations  of  wave-length  0-18^,  since  the  radiations  not  absorbed 
by  quartz  do  not  effect  the  change.  Near  ultra-violet  radiation 
causes  partial  photolysis.  Using  0-OlibT-soIutions  of  dibasic  acids 
subjected  to  the  light  of  a  quartz  mercury  lamp,  oxalic  and  malonic 
acids  yielded  formic  and  acetic  acids,  respectively.  Succinic  acid 
gave  a  trace  of  propionic  acid,  whilst  glutaric  acid  gave  no  butyric 
acid.  In  the  last  case,  only  0J3  c.c.  of  carbon  dioxide  was  set  free 
in  4  hrs.  Thus  the  active  wave-length  is  greater  the  nearer  the 
carboxyl  groups.  Oxalic  acid,  by  reason  of  its  special  constitu¬ 
tion,  has  the  maximum  sensitivity  towards  light.  As  the  side-chain 
lengthens  the  mutual  influence  of  the  carboxyls  diminishes,  so  that 
from  succinic  acid  onwards  the  groups  behave  as  if  they  were  single, 
and  photolysis  only  occurs  at  wave-lengths  shorter  than  0*2 1^, 
as  in  monobasic  acids.  The  results  are  in  accord  with  the  law  of 
photochemical  equivalence.  R.  A.  M. 
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Photochemistry  of  Complex  Compounds.  I.  R.  Schwarz 
and  H.  Weiss  ( Ber .,  1925,  58,  [B],  746 — 755). — Hexammine- 
cobaltic  chloride,  nitropentamminecobaltic  chloride,  cis-  and  trans- 
dinitrotetramminecobalt,  the  two  forms  of  trinitrotriamminecobalt, 
and  ci<s-tetranitrodiamminecobalt  are  hydrolysed  in  aqueous  solu¬ 
tion  at  a  rate  which  is  inappreciable  in  the  dark,  but  is  greatly 
accelerated  by  light.  The  cobalt  separates,  except  from  dilute 
solutions,  in  which  it  remains  as  sol,  as  brownish- black  cobaltic 
hydroxide,  whereas  the  nitrito  residue  passes  into  the  ionic  form. 
Attempts  to  determine  the  latter  iodometrically  in  an  atmosphere 
of  carbon  dioxide  gave  results  which  wTere  not  sufficiently  reproducible 
for  measurements  of  the  kinetics  of  the  change,  which  is  therefore 
followed  by  determination  of  the  electrical  conductivity  of  the 
solution.  Sodium  hexanitritocobaltiate  is  too  unstable  in  solution 
to  yield  accurate  measurements.  For  hexamminecobaltic  chloride, 
the  conductivity  method  is  unsuitable,  since  there  is  not  a  con¬ 
siderable  difference  between  the  conductivity  of  the  complex  and 
that  of  the  products  of  its  hydrolysis ;  in  this  case,  therefore,  the 
reaction  is  studied  in  acid  solution,  in  which  the  acid  titer  gradually 
diminishes  in  consequence  of  the  ammonia  liberated.  The  photo¬ 
chemical  decomposition  of  the  nitritoamminecobalt  compounds  is 
an  irreversible  action  of  the  first  order  in  which  the  maximum  action 
of  light  is  observed  in  all  cases  in  the  ultra-violet  at  366  /a/a.  Increase 
in  the  number  of  nitro  groups  in  the  nucleus  diminishes  the  photo¬ 
chemical  stability ;  trinitrotriamminecobalt  occupies  an  inter¬ 
mediate  position  by  reason  of  its  electrically  neutral  nucleus.  Among 
stereoisomeric  salts,  the  trans  compound  is  photochemically  the 
more  stable.  The  velocity  of  reaction  is  about  H  times  as  great 
in  acid  as  in  neutral  solution  and  is  largely  independent  of  the 
hydrogen-ion  concentration.  H.  W. 

Chemistry  of  High  Temperatures.  H.  von  Wartenberg 
( Z .  Elektrochem.,  1924,  30,  351 — 356). — Chiefly  speculative.  After 
reviewing  some  of  the  principal  reactions  of  compounds  of  the 
commoner  elements  between  2000°  and  3000°,  the  author  speculates 
on  the  probable  course  of  certain  reactions  above  5000°.  A.  R.  P. 

Induced  Reactions  and  Diabetes  from  the  Point  of  View 
of  Induced  Oxidation.  N.  M.  Mittra  and  N.  R.  Dhar  ( J . 
Physical  Chem.,  1925,  29,  376 — 394). — Although  mercuric  chloride 
is  not  reduced  by  solutions  of  sodium  arsenite  alone,  yet  in  the 
presence  of  another  reducing  agent  such  as  sodium  sulphite,  sodium 
phosphite,  or  formic  acid,  it  is  reduced  by  both  simultaneously. 
Similarly,  it  is  possible  to  oxidise  solutions  of  sodium  nitrite,  potass¬ 
ium  oxalate,  sodium  arsenite,  or  nickelous  hydroxide  by  air  or 
oxygen  when  in  the  presence  of  sodium  sulphite,  which  in  its  turn 
is  itself  oxidised.  The  amount  of  oxidation  of  nickelous  hydroxide 
induced  by  the  presence  of  cobaltous  hydroxide  increases  with  the 
concentration  of  sodium  hydroxide  to  a  maximum  and  then  falls 
with  further  increase  in  alkali.  Dextrose  can  be  oxidised  by  passing 
air  through  solutions  which  also  contain  sodium  sulphite.  These 
induced  oxidations  are  due  to  the  formation  of  active  oxygen 
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molecules  in  one  reaction,  which  are  then  capable  of  reacting  with 
the  second  substance  present.  Diabetes  is  due  to  insufficient 
oxidation  of  dextrose  and  fat  in  the  human  body,  and  the  action  of 
insulin  etc.  is  to  induce  this  oxidation  in  a  similar  manner  to  the 
reactions  which  have  been  investigated.  The  author  suggests  that 
iron  preparations  should  be  helpful  in  the  treatment  of  diabetes. 

M.  B.  D. 

Reduction  of  Metals  from  their  Salts  by  Means  of  Other 
Metals  in  Liquid  Ammonia  Solution.  C.  A.  Kraus  and  H.  F. 
Kurtz  ( J .  Amer.  Ghent.  Soc.,  1925,  47,  43 — 60). — When  a  metallic 
salt  is  added  to  a  solution  of  a  more  electropositive  metal  in  ammonia, 
precipitation  of  the  metal  (from  the  salt),  either  alone  or  as  a  com¬ 
pound  with  the  other,  may  occur.  The  theory  of  the  various 
possible  cases  is  fully  discussed.  Salts  of  mercury,  cadmium,  zinc, 
tin,  lead,  antimony,  bismuth,  and  thallium  reduced  thus  by  sodium 
all  give  compounds  with  sodium,  but  silver  is  precipitated  alone. 
Some  of  the  intermediate  compounds  of  sodium  with  mercury,  tin, 
and  lead  are  not  stable  in  contact  with  the  solutions,  but  decompose 
to  compounds  poorer  in  sodium.  Mercuric  ethyl  chloride,  by  the 
same  treatment  (with  excess  of  sodium),  gives  the  compound  NaHg, 
identical  with  that  obtained  by  reducing  ordinary  mercury  salts. 
Data  are  also  given  for  the  reduction  of  some  salts  by  calcium, 
compounds  being  obtained.  Numerical  data  suggest  the  formation 
of  compounds  having  the  formulae  NaCd,  NaZn4,  Na4Sn,  Na4Pb, 
Na3Tl2,  CaAg,  Ca7Zn,  Ca3Hg2,  Ca2Pb3,  Ca5Sn.  L.  J.  H. 

Double  Salts  formed  by  Sodium  and  Potassium  Carbonates. 

J.  W.  Bain  ( Univ .  Toronto ,  Sch.  Eng.  Res.  Bull.,  1925,  5,  123 — 124). 
— Attempts  to  prepare  crystals  of  the  supposed  double  salt, 
KgCO^ 3Na2C03,10H20  (cf.  Bain  and  Oliver,  A.,  1917,  ii,  87),  by 
the  evaporation  of  solutions  of  varying  concentration  at  temperatures 
above  35°  have  proved  unsuccessful,  and  the  isothermal  diagram  of 
the  solubilities  of  potassium  and  sodium  carbonates  at  40°  exhibits 
no  indication  of  a  double  salt,  unless  the  intersections  are  very 
obtuse.  When  heated  under  the  microscope,  the  double  salt, 
K2C03,Na2C03,12H20, 

yields  small  needles  at  35°,  but  these  appear  to  consist  of 
Na2C03,2H20.  T.  H.  P. 

Interaction  of  Sodium  Chloride  and  Alumina.  F.  H. 

Clews  (J.  Chem.  Soc.,  1925, 127, 735 — 739). — The  following  reactions 
occur  when  sodium  chloride  and  alumina  are  heated  together  : 
(a)  4:rNaCl-f-yAl203-f-.r02=2;rNa20,yAl203-f-2.rCl2 ;  ( b )  2#NaCl-f- 
^Al203+^H20=£Na20,^Al203+2:rHCI ;  (c)  4HC1+02=2H20-}- 

2C12.  Reaction  ( b )  always  predominates,  the  chlorine  being  due  to 
(c)  rather  than  (a).  The  yield  of  hydrogen  chloride  and  chlorine 
passes  through  a  maximum  as  the  proportion  of  sodium  chloride 
increases.  Reaction  ( b )  is  practically  complete  above  1000°  when 
water  is  continuously  supplied.  Equilibrium  in  the  solid  phase 
at  830°  is  imperfectly  attained  when  the  quantities  of  water  and 
hydrogen  chloride  are  varied.  The  stability  of  sodium  aluminate 
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with  reference  to  hydrogen  chloride  decreases  rapidly  when  the 
molecular  ratio  A1203 :  Na20  is  less  than  10 : 1  at  1045°  or  12:1  at 
830°.  For  the  complete  interaction  of  alumina  and  sodium  chloride 
in  the  presence  of  water  excess  of  the  first-named  is  more  important 
than  excess  of  water.  S.  K.  T. 

Complexes  with  Two  Unsymmetrical  Co-ordination 
Valencies.  F.  L.  Hahn  and  H.  Wolf  (Z.  anorg.  Chem.,  1925, 
144,  117 — 127). — It  is  proposed  to  substitute  for  the  phrase  “  having 
the  co-ordination  number  n  ”  the  description  “  ^-numbered.”  A 
four-numbered  complex  should  give  rise  to  cis-trans  isomerism  or 
optically  active  isomerides,  according  to  the  disposal  of  the  co¬ 
ordination  linkings.  In  this  class,  the  following  double  salts  have 
been  examined  :  ammonium  copper  o-sulphobenzoate,  bluish-green 
rosettes,  anhydrous,  the  ammonium  cadmium  salt, 
(NH4)2[Cd-C6H4(C02)(S03)],2H20, 
and  the  ammonium  zinc  salt  (-f-l*5H20) ;  dipyridine  copper  sulpho- 
acetate,  and  the  diammonium  sulphoacetates  of  copper,  zinc,  nickel, 
and  cobalt ;  the  manganese  and  cadmium  salts  of  this  series  partly 
dissociate  in  solution.  The  simple  sulphoacetates  of  potassium, 
sodium,  and  ammonium  (anhydrous),  magnesium,  zinc,  cadmium, 
cobalt,  and  nickel  (with  3H20),  copper  (+1H20),  and  manganese 
(+2HaO)  are  described.  Determinations  of  molecular  weights  by 
the  cryoscopic  method  in  aqueous  solution  indicate  that  copper 
sulphobenzoate  and  the  sulphoacetates  of  zinc,  cadmium,  and 
manganese  are  all  considerably  dissociated;  the  apparent  absence 
of  dissociation  of  copper  sulphoacetate  is  attributed  to  equilibrium 
between  association  and  dissociation.  The  equivalent  conductivi¬ 
ties  of  some  of  the  simple  sulphoacetates  are  recorded. 

A  number  of  compounds  of  2-acetamidopyridine  with  the  sul¬ 
phates,  chlorides,  and  nitrates  of  bivalent  heavy  metals  have  been 
prepared.  S.  I.  L. 

Effect  of  Colloids  in  the  Displacement  of  Lead  and  Copper 
from  their  Salts  by  Zinc.  L.  T.  M.  Gray  ( J .  Chem.  Soc.,  1925, 
127,  776 — 780). — In  the  presence  of  colloids  (gelatin,  gum  arabic, 
and  glue)  the  size  of  the  lead  crystals  deposited  diminishes  fairly 
steadily  throughout,  but  the  cohesive  power  increases  up  to  a  certain 
point  and  then  diminishes ;  this  maximum  was  not  shown  in  the 
case  of  gum  arabic.  This  effect  on  the  cohesive  power  is  ascribed  to 
a  film  of  adsorbed  colloid.  The  same  results  were  obtained  in  the 
case  of  copper  and  gelatin.  In  the  experiments  on  copper  with  glue, 
the  decrease  in  the  size  is  apparently  the  decisive  factor.  The 
deposit  deteriorates  with  time  of  contact  owing  to  the  continued 
adsorption  of  the  colloid.  The  best  deposits  were  obtained  with  a 
concentration  of  0-0020 — 0-0026ilf  copper  sulphate  and  in  the 
presence  of  0*6 — 0-8%  of  boric  acid.  Mechanical  cleaning  of  the 
zinc  strip  with  fine  emery  paper  gave  better  results  than  treatment 
with  acid  or  alkali.  W.  T. 

Ageing  of  Metallic  Hydroxides.  It.  Fricke  (Z.  Elektrochem., 
1924,  30,  393 — 396). — Gallium  hydroxide,  precipitated  by  the  caleu- 
ated  amount  of  alkali,  always  retains  more  water  than  corresponds 
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with  Ga203,3H20,  even  after  prolonged  drying  in  the  air.  The 
actual  proportion  of  water  retained  varies  with  the  method  and 
conditions  of  preparation;  less  water  is  retained  the  higher  the 
temperature  of  precipitation  and  the  longer  the  precipitate  is  washed. 
The  solubility  of  the  compound  in  alkali  hydroxide  solutions  decreases 
with  decreasing  water  content  and  with  increasing  alkali  concen¬ 
tration  of  the  solution.  A  cold  saturated  solution  of  freshly-precipi¬ 
tated  gallium  hydroxide  in  alkali  hydroxide  solution  slowly  deposits 
gallium  hydroxide  on  keeping.  Potassium  hydroxide  dissolves  less 
gallium  hydroxide  than  does  sodium  hydroxide  and  a  greater  pro¬ 
portion  of  the  gallium  is  precipitated  on  keeping.  The  colour  of 
ferric  hydroxide  varies  considerably  with  the  method  of  precipit¬ 
ation  ;  this  is  apparently  due  to  the  varying  amounts  of  water 
retained  by  the  precipitate,  light  coloured  precipitates  retaining  a 
greater  proportion  of  water  than  those  more  deeply  coloured. 

Lanthanum  Thallous  Sulphates.  E.  Zambonini  and  G. 
Carobbi  ( Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  278 — 283;  cf.  this 
vol.,  ii,  222). — Investigation  of  the  system  lanthanum  sulphate- 
thallous  sulphate-water  shows  the  existence  at  25°  of  the  com¬ 
pounds  :  La2(S04)3,4-5Tl2S04 ;  La2(S04)3,3Tl2S04 ; 

La2(S04)3,Tl2S04,2H20.  T.  H.  P. 

Transformations  of  Carbon  Monoxide  under  the  Influence 
of  the  Silent  Electric  Discharge.  E.  Ott  (Ber.,  1925,  58, 
[2?],  772 — 775).- — The  primary  change  of  carbon  monoxide  under  the 
influence  of  the  silent  electric  discharge  proceeds  according  to  the 
scheme  4CO  =  C302+C02.  The  carbon  suboxide  subsequently 
becomes  polymerised  to  a  degree  which  depends  on  the  intensity 
of  the  discharge ;  in  a  10-tube  Siemens  ozoniser  it  yields  an  ochre- 
yellow  deposit,  whereas  in  a  single  tube  the  deposit  is  dark  brown  and 
resembles  that  obtained  by  the  thermal  decomposition  of  carbon 
monoxide.  H.  W. 

Interaction  of  Carbon  Dioxide  and  Hydrogen  in  the  Corona 
due  to  Alternating  Currents  of  High  Frequency.  R.  W. 

Lunt  ( Proc .  Roy.  Soc.,  1925,  A,  108,  172 — 186). — With  a  frequency 
1-5  X  107,  approximately  equimolecular  mixtures  of  carbon  dioxide 
and  hydrogen  interact  in  the  corona  to  give  a  water-gas  equilibrium. 
The  same  result  is  obtained  by  exposing  mixtures  of  carbon  monoxide 
and  water  vapour  to  the  discharge.  Experiments  in  which  the 
carbon  dioxide  content  of  the  initial  gas  mixture  was  varied  over  the 
range  11 — 100%  show  that  in  the  range  C02  <50%  some  of  the 
carbon  monoxide  is  reduced  to  methane,  but  in  no  case  was  it 
possible  to  detect  formaldehyde  or  formic  acid.  J.  S.  C. 

Oxides,  Metals,  and  Carbides  at  High  Temperatures.  0. 

Ruff  ( Z .  Elektrochem.,  1924,  30,  356 — 364). — A  review  of  the 
reactions  of  oxides  and  carbides  of  some  of  the  commoner  and 
rarer  metals  such  as  thorium,  zirconium,  calcium,  silicon,  and 
tungsten,  together  -with  speculations  on  the  probable  behaviour 
of  some  of  these  compounds  at  very  high  temperatures.  Alumina 
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and  zirconia  are  more  resistant  to  reduction  above  2000°  than  are 
thoria  and  silica,  but  both  are  readily  attacked  by  lime  and  magnesia 
at  this  temperature.  Lists  of  m.  p.  of  refractory  oxides,  carbides, 
and  metals  are  given  and  the  mechanism  of  the  formation  of  calcium 
carbide  and  of  its  reactions  at  high  temperatures  is  discussed. 

Silicates.  W.  Eitel  (Z.  EleJctrochem.,  1924,  30,  364 — 370). — A 
review  of  the  work  of  other  investigators  on  the  systems  Si02-Al203, 
Mg0-Si02,  Ca0-Si02,  Ca0-Al203-Si02,  diopside-an orthite  albi te , 
anorthite-forsterite-quartz,  Si02-K2Si03-H20,  CaC03-nepheline. 
A  bomb  furnace  for  the  examination  of  the  equilibrium  between 
carbonates  and  silicates  under  pressure  is  described  and  illustrated. 

A.  R.  P. 

Silicates.  III.  Action  of  Magnesium,  Calcium,  and 
Barium  Oxides  on  Silicates  at  High  Temperatures  and  the 
Preparation  of  Metallic  Iron  from  Silicates.  G.  Tammann  and 
C.  F.  Grevemeyer  (Z.  anorg.  Chem.,  1924,  136,  114 — 120). — 
Orthoclase,  leucite,  nepheline,  hornblende,  and  willemite  were  heated 
at  temperatures  up  to  1000°  with  magnesium,  calcium,  and  barium 
oxides  equivalent  to  the  silica  content  of  the  mineral.  Magnesium 
oxide  had  no  action  on  any  of  the  minerals,  calcium  oxide  reacted 
slowly  above  500°  with  all,  the  reactions  with  leucite  and  nepheline 
being  the  most  energetic.  Barium  oxide  attacked  silicates  contain¬ 
ing  alumina  at  275°  and  those  free  from  alumina  at  350°  ;  the  action 
was  much  more  energetic  when  the  barium  oxide  contained  a  small 
proportion  of  water,  but  in  no  case  was  complete  decomposition 
obtained  and  in  no  case  did  fusion  ensue  at  1000°,  the  particles  of 
mineral  simply  becoming  coated  with  a  protective  layer  of  partly 
fused  barium  compound.  Fusion  of  hornblende  at  1400°  with 
barium  oxide  equivalent  to  the  silica  content  and  with  carbon 
sufficient  to  reduce  the  iron  resulted  in  the  production  of  62%  of  the 
theoretical  quantity  of  iron  together  with  a  fluid  barium  silicate 
slag.  A.  R.  P. 

Fusion  of  Rare-metal  Ores.  I.  Pyrosulphate  Fusion  of 
Titanium  Ores.  G.  W.  Sears  and  L.  Quill  (J.  Amer.  Chem. 
Soc.,  1925,  47,  922 — 929). — Complete  decomposition  of  rutile  and 
dissolution  of  the  titanium  content  are  only  obtained  when  at  least 
12-5  parts  of  sodium  pyrosulphate  are  used  to  1  part  of  ore.  A 
higher  ratio  is  required  when  elements  with  high-melting  sulphates 
are  present.  Sufficient  pyrosulphate  must  be  used  to  keep  the  fused 
mass  below  700°,  since  above  this  temperature  normal  titanium 
sulphate  is  converted  into  an  insoluble  basic  salt ;  this  behaviour 
is  probably  common  to  all  the  less  basic  rare  metals.  Sodium 
pyrosulphate  is  somewhat  more  efficient  than  the  potassium  salt. 

S.  K.  T. 

Rare  Earths.  XVIII.  Preparation  and  Properties  of 
Cerium-free  “  Misch  Metal.”  A.  P.  Thompson  and  H.  C. 
Kremers  (Trans.  Amer.  Electrochem.  Soc.,  1925,  47,  207 — 212). — 
Cerium-free  “  misch  metal  ”  was  prepared  by  removing  cerium  from 
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a  rare-earth  mixture  by  precipitation  as  Ce02  and  electrolysing  the 
fused  chlorides  of  the  remaining  metals  in  iron  cells  with  carbon 
anodes.  Two  products,  A  and  B,  were  obtained,  the  percentages  of 
iron  being  11-8  and  32-0,  respectively.  The  metal  is  white,  tarnishes 
in  air,  and  is  brittle;  m.  p.  A,  975°;  B,  1050°;  d15,  A,  6-96; 
kindling  temperature,  A,  195°;  B,  280°.  The  metal  is  pyrophoric 
and  A  shows  a  lower  kindling  temperature  than  a  sample  of  com¬ 
mercial  “  misch  metal,”  despite  the  absence  of  cerium.  N.  H.  H. 

Rare  Earths.  XIX.  Preparation  and  some  Properties 
of  Metallic  Cerium.  H.  C.  Kremers  and  H.  Beuker  (Trans. 
Amer.  Electrochem.  Soc.,  1925,  47,  213 — 230). — Cerium  free  from 
iron  was  prepared  by  electrolysing  the  fused  chloride  in  graphite 
cells  with  carbon  anodes.  The  metal  corrodes  easily  in  dry  air. 
It  is  highly  malleable  and  ductile.  The  following  physical  con¬ 
stants  were  redetermined  :  d 15  (in  absolute  alcohol)  6-77 ;  Brinell 
hardness  (500  kg.  weight)  21;  heat  of  combustion  1-661  cal./g.; 
kindling  temperature,  165°.  The  pure  metal  is  moderately  pyro¬ 
phoric;  it  shows  promise  as  a  means  of  removing  oxygen  from 
partially  evacuated  tubes.  N.  H.  H. 

Dehydration  of  Ammonium  Nitrate.  T.  L.  Davis  and 
A.  J.  J.  Abrams  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1043 — 1045). — 
The  results  of  Pelouze’s  experiments  on  heating  ammonium  nitrate 
with  sulphuric  acid  (Ann.  Chim.  Phys.,  1841,  [iii],  2,  47)  may  be 
explained  by  assuming  the  intermediate  formation  of  nitroamide. 
Further  experiments  are  described  in  support  of  this  view;  lower 
yields  of  nitrous  oxide  are  obtained  when  meta-  or  ortho-phosphoric 
acid  is  used  in  place  of  sulphuric.  S.  K.  T. 

Interaction  of  Nitrogen  Sulphide  and  Sulphur  :  Nitrogen 
Persulphide.  F.  L.  Usher  (J.  Chem.  Soc.,  1925,  127,  730 — 735). 
• — Sublimation  of  nitrogen  sulphide  containing  free  sulphur  over 
silver  gauze  at  about  125°  yields  a  film  of  a  ruby-red  compound 
which  turns  deep  blue  on  keeping  (^  hr. — 2  days)  or  on  warming 
at  50°,  and  behaves  like  blue  nitrogen  sulphide  (Burt,  T.,  1910, 
97,  1171).  Nitrogen  sulphide  free  from  sulphur  yields  directly 
the  blue  compound,  from  which  the  ruby  compound  could  never  be 
obtained.  These  modifications  are  considered  to  be  produced  from 
different  intermediate  volatile  nitrogen  sulphides,  the  one  giving 
rise  to  the  ruby  compound  being  formed  by  the  decomposition  of 
nitrogen  persulphide,  NS2,  by  silver.  Nitrogen  persulphide  is 
obtained  as  a  dark  red  liquid,  resembling  bromine,  and  solidifying 
to  a  pale  yellow  solid  at  the  temperature  of  solid  carbon  dioxide, 
by  subliming  nitrogen  sulphide  with  sulphur  at  125°  in  the  absence 
of  silver  gauze.  It  has  a  penetrating  odour  like  that  of  iodine  and 
can  be  distilled  unchanged  in  a  vacuum.  At  the  ordinary  temper¬ 
ature  it  decomposes  slowly  into  sulphur  and  yellow  nitrogen  sulphide. 
Water  decomposes  it  into  ammonium  salts  and  free  sulphur.  It  is 
more  volatile  than  the  sulphide  N4S4 ;  hydrogen  sulphide  decolorises 
an  ethereal  solution  with  probable  formation  of  a  thio-acid  of 
nitrogen.  S.  K.  T. 
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Synthetic  Praseodymiferous  Chlorovanadinite.  G.  Carobbi 

{AttiR.  Accad.  Lincei,  1925,  [vi],  1,  311 — 315). — Fusion  of  a  mixture 
of  10  g.  of  lead  vanadate,  2  g.  of  lead  chloride,  and  1  g.  of  praseo¬ 
dymium  vanadate  results  in  the  formation  of  a  crystalline  chloro¬ 
vanadinite  containing  praseodymium  vanadate  (3-34%)  in  place  of 
part  of  the  lead  vanadate,  3(Pb,  Pr)3(V04)2,PbCl2.  The  fact  that, 
under  these  experimental  conditions,  quinquevalent  praseodymium 
isomorphous  with  quinquevalent  vanadium  is  incapable  of  exist¬ 
ence,  fails  to  support  the  arrangement  of  the  rare  earths  in  the 
periodic  system  proposed  by  Prandtl  and  Grimm  (A.,  1924,  ii,  615). 

T.  H.  P. 

Preparation  of  Intermetallic  Compounds  by  the  Wet 

Method.  A.  Mazzucchelli  and  A.  Vercillo  (A  tti  R.  Accad. 
Lincei,  1925,  [vi],  1,  233 — 235;  cf.  A.,  1924,  ii,  119). — A  35%  solu¬ 
tion  of  antimony  trichloride  in  dilute  hydrochloric  acid  (1:1)  is 
practically  inert  towards  copper  at  the  ordinary  temperature,  but 
at  100°  deposits  on  it  a  thin,  adherent,  metallic  film,  which  stops 
further  action.  If,  however,  the  liquid  contains  a  considerable 
amount  of  cuprous  chloride,  the  action  at  100°  becomes  continuous 
and  leads  to  the  formation  of  the  compound,  Cu2Sb.  Under  similar 
conditions,  treatment  of  tin  with  a  mixture  of  cuprous  and  stannous 
chlorides  yields  an  alloy  with  Sn  :  Cu=l  :  6,  possibly  consisting  of 
the  compound  Cu3Sn  covered  with  granules  of  copper;  antimony 
trichloride  and  tin  give  the  alloy  Sb2Sn;  arsenic  trichloride  and 
copper,  the  compound  As2Cu3;  telluric  chloride  and  copper,  a 
compound  having  the  composition  Te3Cu2,  but  consisting  probably 
of  a  mixture  of  TeCu  or  TeCu2  with  tellurium ;  tellurium  chloride 
and  lead  give,  not  the  compound  PbTe,  but  pure  tellurium. 
Neither  bismuth  chloride  and  antimony  nor  antimony  chloride  and 
bismuth  yield  antimony-bismuth  alloys.  The  results  obtained  are 
discussed  in  relation  to  the  considerations  advanced  by  Mylius  and 
Fromm  (A.,  1894,  ii,  235).  T.  H.  P. 

Reactions  in  Liquid  Hydrogen  Sulphide.  G.  N.  Qtjam  (J. 
Amer.  Chem.  Soc.,  1925,  47,  103 — 108). — A  simple  method  of  pre¬ 
paring  pure  liquid  hydrogen  sulphide  is  described.  The  reactions 
of  a  large  number  of  organic  and  inorganic  substances  in  contact 
with  liquid  hydrogen  sulphide  over  a  long  period  of  time  (months) 
and  over  a  wide  temperature  range  (usually  at  the  ordinary  temper¬ 
ature)  are  described,  the  substances  being  tabulated  as  regards 
their  solubility  and/or  reactivity.  Many  reactions  took  place  very 
slowly.  Oxidising  salts  all  react  and  cause  the  separation  of  free 
sulphur.  The  existence  of  the  hydrate,  H2S,6H20  (Scheffer  and 
Meijer,  A.,  1919,  ii,  502),  is  confirmed.  Dry  sulphur  dioxide  reacts 
vigorously  with  liquid  hydrogen  sulphide;  bismuth  trichloride 
forms  the  compound  BiSCl.  L.  J.  H. 

Reducing  Action  of  Sodium  Hyposulphite  in  Alcoholic 
Solution.  L.  Eymer  (Rev.  gen.  Mat.  Col.,  1925,  39,  96 — 97). — 
When  cotton  dyed  with  a  red  direct  cotton  dye  or  indigo  is  intro¬ 
duced  together  with  5  c.c.  of  water  into  a  boiling  mixture  of  50  mg. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  583 

of  dry  sodium  hyposulphite  and  15  c.c.  of  alcohol,  the  resulting 
mixture  continues  to  boil  smoothly,  hydrogen  sulphide  is  evolved, 
and  the  cotton  is  completely  decolorised.  Under  similar  conditions, 
the  alcohol  being  replaced  by  an  equal  volume  of  water,  the  resulting 
mixture  commences  to  boil  vigorously,  sulphur  dioxide  is  liberated, 
but  no  decolorisation  of  the  dyed  cotton  occurs.  The  effect  of  the 
alcohol  is  evident  only  when  the  reducing  mixture  contains  70 — 
95%  of  alcohol,  but  decolorisation  occurs  most  easily  in  82% 
alcohol,  and  is  probably  due  to  its  solvent  action  on  the  products 
of  decomposition.  The  addition  of  alcohol  to  an  aqueous  solution 
of  sodium  hyposulphite  does  not  increase  its  reducing  action  on 
dyed  cotton.  A.  J.  H. 

Preparation  of  Selenides  from  Hydrogen  Selenide  and 
Solutions  of  Metallic  Salts.  L.  Moser  and  K.  Atynski 

( Monatsh .,  1925,  45,  235 — 250;  cf.  Fonzes-Diacon,  A.,  1900,  ii,  345, 
348, 402, 405, 546, 730 ;  1901,  ii,  22, 60, 100). — Pure  hydrogen  selenide, 
prepared  by  the  action  of  hydrochloric  acid  on  magnesium  selenide 
in  an  apparatus  specially  devised  to  prevent  admixture  with  air, 
was  continuously  passed  into  an  enclosed  volume  of  water.  Solu¬ 
tions  of  metallic  salts  were  added  drop  by  drop  to  the  saturated 
solution,  which  was  mechanically  stirred.  Under  these  conditions, 
the  metallic  selenides  were  always  produced  in  the  presence  of 
excess  of  hydrogen  selenide  and  no  excess  of  metallic  ions  (which 
frequently  act  as  reducing  agents)  were  at  any  time  in  the  solution. 
In  this  way,  deposition  of  metal  and  formation  of  complexes  and 
double  salts  which  might  veil  the  primary  reaction  were  avoided. 
In  the  purification  and  analysis  of  the  selenides  so  obtained,  air 
was  carefully  excluded  at  every  stage,  the  operations  of  filtration, 
washing,  and  dissolving  being  always  carried  out  in  an  indifferent 
atmosphere.  Analytical  results  showed  that  previously  described 
selenides  were  often  mixtures  containing  selenium  to  which  the 
ascribed  colour  is  due  (the  sodium  and  potassium  selenides  described 
by  Berzelius  as  red  are  actually  pure  white).  The  following  selenides 
are  described  :  ferrous,  FeSe,  black,  becoming  brown  by  oxidation 
in  air;  ferric  selenide  could  not  be  prepared  in  the  pure  state; 
manganous,  MnSe,  reddish-yellow  (cf.  Fonzes-Diacon,  loc.  cit.); 
nickelous,  NiSe,  black;  unlike  the  sulphide,  it  shows  no  tendency 
to  form  a  colloidal  solution;  cobaltous,  CoSe,  similar  to  that  of 
nickel ;  zinc,  ZnSe,  lemon-yellow,  decomposes  on  drying.  Selenides 
of  chromium,  aluminium,  and  uranium  cannot  be  prepared  in  the 
wet  way ;  Berzelius’  statement  that  a  dark  red  aluminium  selenide 
is  formed  from  hydrogen  selenide  and  a  solution  of  an  aluminium 
salt  is  inaccurate.  Molybdenum,  MoSe3,  dark  brown,  dissolves  in 
alkali  sulphides  and  selenides  with  formation  of  double  salts. 
Tungsten,  WSe3,  black ;  thallium,  Ti2Se,  bluish-black.  Silver, 
Ag2Se,  black,  unstable,  losing  selenium  on  drying,  soluble  in  alkali 
hydroxides,  sulphides,  and  selenides ;  forming  complex  compounds. 
Mercuric,  HgSe,  black  (double  salt  HgCl2,2HgSe) ;  with  solutions 
of  mercurous  salts,  a  mixture  of  mercuric  selenide  and  selenium  is 
precipitated.  Lead,  PbS,  black,  on  account  of  its  insolubility 
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and  the  speed  of  reaction  of  lead  salts  with  hydrogen  selenide,  is 
preferred  to  the  silver  salt  for  both  detection  and  determination 
of  the  gas.  Bismuth,  Bi2Se3;  cuprous,  Cu2Se,  from  a  solution  of  a 
potassium  cuprous  salt,  brown  or  black  (cf .  Fonzes-Diacon,  loc.  cit.) ; 
oxygen  converts  the  selenide  into  CuSe03.  Cupric,  CuSe,  black, 
becomes  green  by  oxidation  in  air.  Cadmium,  CdSe,  dark  brown,  is 
moderately  stable  (yellow  double  salt,  3CdSe,  Cdl2).  Arsenious, 
As2Se3,  dark  reddish-brown,  unstable,  is  soluble  in  alkali  selenides, 
ammonium  carbonate,  and  ammonium  hydroxide,  with  formation 
of  dark  brown  complex  compounds.  Arsenic,  As2Se5,  brownish-red, 
is  similar  to  the  trisulphide.  Antimonious,  Sb2Se3,  dark  brown,  is 
soluble  in  alkali  sulphides  and  selenides.  Antimonic  selenide 
could  not  be  prepared.  Stannous,  SnSe,  black,  is  fairly  stable; 
stannic,  SnSe2  is  dark  reddish-brown.  Aurous,  Au2Se,  black,  is 
very  unstable  (complex  potassium  salt).  Auric,  Au2Se3,  black. 
Platinic,  PtSe2,  black,  unstable,  forms  complex  salts  with  alkali 
sulphides  and  selenides;  palladous,  PdSe,  is  dark  brown.  In 
general,  the  metal  selenides  correspond  in  composition  with  the 
sulphides,  are  much  less  stable,  oxidise  quickly  in  air,  and  cannot 
be  dried  without  decomposition.  The  deeper  colour  of  the  selenides 
compared  with  the  sulphides  is  attributed  to  the  higher  atomic 
weight  of  selenium.  A.  C. 

Double  Selenates  of  Thallous  Selenate  and  the  Selenates 
of  Bivalent  Metals.  L.  C.  Lindsley  and  L.  M.  Dennis  [J.  Amer. 
Chem.  Soc.,  1925,  47,  377 — 379). — Double  selenates  of  the  formula 
Tl2Se04,M"Se04,6H20  with  copper,  cobalt,  nickel,  magnesium,  and 
manganese  were  prepared  and  analysed.  They  are  isomorphous 
with  the  corresponding  double  sulphates,  the  acute  angles  being 
about  40'  greater  with  a  corresponding  decrease  in  the  obtuse 
angles.  L.  J.  H. 

Dithiomolybdates.  H.  ter  Meulen  {Chem.  Weekblad,  1925, 
22,  218 — 220). — Ammonium  dithiomolybdate  is  readily  obtained 
pure  by  the  method  of  Kriiss  (A.,  1884,  1268).  When  boiled  with 
dilute  hydrochloric  acid,  it  yields  molybdenum  trisulphide  : — 
3  (NH4)2Mo02S2  +  6HC1 = 2MoS3 + Mo03  -f-  6NH4C1 + 3H20 ;  the  oxy- 
sulphide,  Mo02S,  is  obtained  by  the  action  of  sodium  sulphide  on 
the  oxychloride  in  absolute  alcohol.  If  acetic  acid  is  used  in  place 
of  hydrochloric  to  decompose  the  dithiomolybdate,  stable  colloidal 
solutions  of  the  trisulphide  are  obtained.  The  fusion  of  sodium 
carbonate  and  the  trisulphide  or  tetrathiomolybdate  also  yields  the 
dithio  compound,  MoS3-j-2Na2C03=Na2Mo02S2+Na2S+2C02. 

S.  I.  L. 

Silicododecatungstic  Acid.  E.  0.  North  and  G.  D.  Beal. — 
(See  ii,  607.) 

Potentiometric  Study  of  the  Reaction  between  Chlorine 
Water  and  Iodide  Ion.  E.  Muller  and  D.  Junck  (Z.  Elektro- 
chem.,  1925,  31,  206 — 209). — The  potentiometric  titration  of  chlorine 
water  with  potassium  iodide  and  vice  versa  cannot  be  carried  out 
with  great  accuracy,  since  chlorine  escapes  during  the  titration. 
A  series  of  such  titrations  has,  howrever,  served  to  throw  light  on 
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the  course  of  the  reaction  between  chlorine  and  iodide  ion.  In 
the  titration  of  chlorine  water  with  potassium  iodide  alone  or  in  the 
presence  of  sulphuric  acid,  the  curve  shows  two  breaks  which 
correspond  with  the  reaction  3Cl2+I,-f-3H20=I03,+6HCl,  followed 
by  I03'+5I'+6HCl=3I2+3H20-f6Cl'.  In  the  presence  of  hydro¬ 
chloric  acid,  the  reaction  proceeds  in  the  three  stages  :  3Cl2-fF+ 
3H20=ICy +6IT+6C1'  ;I03'+2r  +  3Cl'+ 6H*=3IC1+3H20  ;3IC1+ 
3I'=3I2+3Cr.  In  the  titration  of  potassium  iodide  solution 
with  chlorine  water,  alone  or  in  the  presence  of  sulphuric  acid,  two 
breaks  are  observed,  the  first  corresponding  with  complete  displace¬ 
ment  of  the  iodine  and  the  second  with  the  reaction  I2+6H20+ 
5Cl2=2I03'-f  12H’-flOCr.  In  the  presence  of  hydrochloric  acid, 
the  reactions  are  I2-j- CI2=2IC1 ;  2IC1+ 4C12+ 6H20=2HI03-f- 
10H’+10C1'.  N.  H.  H. 

Potentiometric  Study  of  the  Reduction  of  Iodate  with 
Iodide.  E.  Muller  and  D.  Junck  (Z.  Elektrochem.,  1925,  31, 
200 — 206). — An  accurate  potentiometric  titration  of  the  reduction 
of  potassium  iodate  with  potassium  iodide  in  the  presence  of  hydro¬ 
chloric  acid  may  be  made  provided  that  the  acid  concentration 
is  not  too  high.  With  low  concentrations  of  acid,  the  curves  show 
one  break  corresponding  with  complete  reduction.  With  inter¬ 
mediate  concentrations,  two  breaks  are  observed,  which  correspond 
with  the  consecutive  reactions  (i)  I(V  -}-  21' +  6H* + 3C1' = 3ICl-(- 
3H20  and  (ii)  3ICl-f  3I'=3I2-f  3C1'.  Titrations  could  therefore 
be  made  with  0-4  of  the  usual  quantity  of  iodide,  but  since  with 
higher  concentrations  of  acid  low  results  are  obtained  for  both  breaks, 
it  is  considered  safer  to  work  with  low  concentrations  and  titrate  to 
the  stage  of  complete  reduction.  These  complications  are  avoided 
to  a  very  large  extent  if  sulphuric  acid  be  used,  since  its  range  of 
permissible  concentration  is  greater  and  the  formation  of  iodine 
chloride  is  impossible.  In  the  reverse  titration  of  iodide  with  iodate, 
the  presence  of  too  much  hydrochloric  acid  obscures  the  stage  of 
complete  reduction,  but  on  further  addition  of  iodate  a  good  value 
is  obtained  for  the  completion  of  the  reaction  corresponding  with 
(i)  above.  Here  also  the  use  of  sulphuric  acid  is  recommended, 
however. 

In  the  titration  of  potassium  periodate  with  potassium  iodide  in 
sulphuric  acid  and  in  low  concentrations  of  hydrochloric  acid,  only 
one  break,  corresponding  with  complete  reduction,  is  observed,  and 
it  is  more  marked  in  the  first  instance.  With  high  concentrations 
of  hydrochloric  acid,  there  are  two  breaks,  corresponding  with  the 
stages  I04'  -f  31 ' + 8H* + 4C1' = 4IC1 + 4HaO  and  4IC1+ 4I'=4I2+ 
4C1'.  The  reverse  titration  gives  results  analogous  to  those  observed 
with  the  iodate.  N.  H.  H. 

Reduction  of  Permanganic  Acid  by  Arsenious  Acid  and 
Mechanism  of  the  Oxidation  of  Manganous  Salts  to  Per¬ 
manganic  Acid.  A.  Travers  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
456 — 471).— Permanganic  acid  is  reduced  by  arsenious  oxide  in 
presence  of  sulphuric  or  nitric  acid  to  a  manganic  salt  and  manganese 
dioxide.  In  presence  of  hydrofluoric,  phosphoric,  or  arsenic  acid  the 
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whole  of  the  manganese  may  be  converted  into  the  corresponding 
manganio  salt.  Reduction  to  manganous  salts  occurs  in  presence 
of  a  considerable  excess  of  arsenious  oxide. 

Manganic  fluoride,  orthophosphate,  metaphosphate,  and  ortho¬ 
arsenate  are  described.  Aqueous  solutions  of  these  salts  are  quite 
stable  in  presence  of  the  corresponding  acids.  The  fluoride  is  very 
slightly  ionised  in  aqueous  solution. 

The  oxidation  of  manganous  salts  to  permanganates  in  presence 
of  silver  nitrate  and  ammonium  persulphate  has  been  investigated. 
On  mixing  cold  concentrated  solutions  of  silver  nitrate  and  ammonium 
persulphate,  a  crystalline  precipitate,  3Ag202,AgN03,  is  obtained, 
which  in  acid  solutions  evolves  ozone  and  oxidises  manganous 
salts  to  permanganates.  The  oxidation  may  be  effected  by  per¬ 
sulphate  alone  in  presence  of  hydrofluoric,  phosphoric,  or  arsenic 
acid,  or  of  sulphuric  or  nitric  acid  to  which  a  little  hydrofluoric 
acid  has  been  added.  If  the  acidity  of  the  oxidising  medium  is 
considerable,  the  process  is  reversed,  the  permanganic  acid  being 
reduced  to  manganous  salt.  Excess  of  an  alkali  fluoride  arrests 
the  oxidations  at  the  stage  of  manganic  salts,  the  double  salts  of 
the  type  MnF3,2NaF  resisting  all  attempts  at  further  oxidation. 

Evidence  is  brought  forward  in  favour  of  the  view  that  silver 
peroxide  or  ammonium  persulphate  in  presence  of  acids  furnishes 
ozone,  which  is  responsible  for  the  oxidation.  The  subsequent 
reduction  in  strongly  acid  solutions  is  attributed  to  the  action 
of  hydrogen  peroxide  resulting  from  the  decomposition  of  Caro’s 
acid,  which  is  formed  in  appreciable  amounts  in  such  solutions. 

J.  S.  C. 

Influence  of  Neutral  Salts  on  the  Reaction  between  Ferric 
Chloride  and  Stannous  Chloride.  W.  E.  Timofeev,  G.  E. 
Muchin,  and  W.  G.  Gurevitsch  (Z.  physikal.  Chem.,  1925,  115, 
161 — 176). — Neutral  salts  accelerate  the  oxidation  of  stannous 
chloride  by  ferric  chloride.  The  effects  of  dilute  solutions  of  sodium, 
potassium,  and  ammonium  ions  of  the  same  concentrations,  and  of 
barium  ions  of  half  these  concentrations,  are  equal,  the  action  here 
thus  depending  solely  on  the  valency  of  the  ions.  The  acceleration 
due  to  cadmium  chloride  is,  however,  much  less.  The  effect  of  con¬ 
tinued  additions  of  sodium  chloride  is  not  proportional  to  the  amounts 
added.  The  reaction  velocity  at  first  increases  rapidly,  but  after¬ 
wards  slowly  approaches  a  limiting  value,  attained  in  saturated 
sodium  chloride  solution;  at  the  same  time,  the  reaction  changes 
slowly  from  the  third  to  the  second  order.  The  temperature 
coefficient  of  the  reaction  and  its  change  on  additions  of  sodium 
chloride  has  been  ascertained.  L.  E.  G. 

Potassium  Chlororuthenites.  R.  Charonnat  ( Compt .  rend., 
1925,  180,  1271—1273;  cf.  Howe,  A.,  1902,  ii,  86;  1904,  ii,  490, 
665 ;  Miolatti,  A.,  1902,  ii,  246 ;  Gutbier,  A.,  1921,  ii,  457 ;  Aoyama, 
A.,  1924,  ii,  771 ;  Krauss,  A.,  1924,  ii,  196,  770,  772 ;  Charonnat,  A., 
1924,  i,  706). — The  complex  salts  of  ruthenium  and  potassium 
chlorides  with  water  which  could  not  be  formulated  on  Werner’s 
theory  are  not,  in  fact,  anomalous.  The  brown  salt,  K2RuHiCl5,H20, 
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and  the  red  salt,  K2Ru(H20)C15,  are  not  isomerides,  but  differ  in 
respect  of  ruthenium  valency.  The  brown  salts  contain  less  water 
than  is  indicated  by  the  formula ;  the  alkali  salts  are  not  transformed 
by  chlorine  into  hexachlororuthenates.  The  red  salts  are  only 
formed  from  the  brown  ones  by  the  prolonged  action  of  reducing 
agents;  they  lose  a  molecule  of  water  between  140°  and  180°, 
and  are  easily  converted  into  hexachlororuthenates  by  chlorine. 
The  red  salts  are,  in  fact,  aquochlororuthenites,  [Rum(H20)Cl5,]X2, 
and  the  brown  salts  are  hydroxychlororuthenates,  [Ruiv(OH)C15]X2. 
The  valency  of  the  ruthenium  in  the  red  salt  is  settled  by  its  pre¬ 
paration  from  potassium  ruthenotrioxalate,  [Ruin  (CoO^JKg.  The 
brown  but  not  the  red  salts  liberate  iodine  from  potassium  iodide 
and  hydrochloric  acid.  R.  A.  M. 

Production  of  Active  Hydrogen.  H.  Copaux,  H.  Perperot, 
and  R.  Hocart  (Bull.  Soc.  chim.,  1925,  [iv],  37,  141 — 153). — 
Several  substances  were  tested  as  a  means  of  measuring  activation, 
tungsten  trioxide  proving  the  best.  The  extent  of  reduction 
suffered  is  measured  by  direct  titration  (Fontes  and  Thivolle,  cf.  A., 
1923,  ii,  264). '  Electrical  activation  is  very  small  at  atmospheric 
pressure.  Activation  by  passage  over  a  catalyst  did  not  occur 
(cf.  Mitchell  and  Marshall,  T.,  1923,  123,  2448).  L.  J.  H. 

Preparation  of  Hydroxylamine.  C.  De  W.  Hurd  and  H.  J. 
Brownstein  (J.  Amer.  Chem.  Soc.,  1925,  47,  67 — 69). — Hydroxyl¬ 
amine  is  formed  in  butyl  alcohol  solution  from  the  hydrochloride 
and  sodium  butoxide ;  after  filtration  from  sodium  chloride, 
the  hydroxylamine  is  crystallised  by  cooling  in  an  ice-salt  mixture. 
The  yield  is  50%.  Methods  of  recovery  of  the  remainder  are 
suggested.  L.  J.  H. 

Preparation  of  Nitroxyl  Chloride  and  Bromide  and  their 
Action  on  Grignard’s  Reagent.  N.  Zuskine  (Bull.  Soc.  chim., 
1925,  [iv],  37,  187). — Nitroxyl  chloride,  N02C1,  may  be  prepared 
by  the  action  of  phosphorus  oxychloride  on  nitric  acid ;  nitroxyl 
bromide  by  passing  nitrogen  dioxide  and  bromine  vapour  over  a 
catalyst  of  calcined  bone  at  200 — 250°.  With  Grignard’s  reagent, 
the  corresponding  nitrogen  compounds  are  not  formed,  but,  e.g., 
diphenyl  with  some  chlorinated  (or  brominated)  benzene. 

L.  J.  H. 

Large-scale  Preparation  of  Sodium  Amalgam  in  the 
Laboratory.  R.  R.  Read  and  C.  Lucarini  (Ind.  Eng.  Chem., 
1925,  17,  480). — The  amalgam  is  prepared  by  adding  the  mercury 
to  the  melted  sodium  under  toluene.  A  steel  mercury  flask  is  used 
from  which  the  top  has  been  cut  and  two  holes  bored  in  it  (for  a 
thermometer  and  stirrer  and  for  introduction  of  the  mercury). 
The  top  is  replaced  after  introduction  of  the  sodium  and  toluene 
and  before  applying  heat.  D.  G.  H. 

Magnetic  Ferric  Oxide.  H.  Abraham  and  R.  Planiol 
(Compt.  rend.,  1925,  180,  1328 — 1329). — Ferric  oxide  can  be  pre¬ 
pared  in  two  interconvertible  forms,  magnetic  and  non-magnetic. 
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The  ordinary  oxide  (colcothar)  is  red  and  non-magnetic.  The  other 
form  is  brownish -yellow  and  nearly  as  strongly  ferromagnetic  as 
magnetite.  The  red  oxide  is  reduced  at  500°  by  hydrogen  or  carbon 
monoxide  to  magnetite,  Fe304.  This  burns  in  air  to  give  the  non¬ 
magnetic  ferric  oxide ;  slow  oxidation  by  a  current  of  air  at  200 — 
250°  gives  the  magnetic  variety,  which  is  stable  at  the  ordinary 
temperature.  The  magnetic  property  is  not  lost  at  600°,  but  at 
700°  transformation  to  the  red,  inactive  form  is  rapid  and  complete. 
The  two  ferric  oxides,  magnetic  and  non-magnetic,  may  correspond 
with  two  series  of  ferric  salts.  R.  A.  M. 

Rare  Earths.  XX.  Preparation  and  Properties  of 
Metallic  Neodymium.  H.  C.  Kremers  (Trans.  Amer.  Electro- 
chem.  Soc.,  1925,  47,  221 — 227). — Reduction  of  neodymium  chloride 
by  means  of  sodium  gave  an  impure  metal  powder.  Electrolysis 
of  the  oxide  in  fused  cryolite  gave  alloys  containing  much  aluminium. 
A  fused  mixture  of  neodymium  fluoride  and  potassium  fluoride  in 
proportions  corresponding  with  the  cryolite  molecule  was  used 
as  solvent  for  the  oxide,  but  gave  bad  yields.  Larger  quantities  of 
the  metal  containing  3%  of  iron  were  prepared  by  electrolysis  of 
the  fused  chloride  with  small  amounts  of  sodium  chloride  in  an  iron 
cell.  The  first  product  of  electrolysis  is  the  subchloride,  NdCl2, 
which  is  subsequently  reduced  to  the  metal.  The  metal,  c/15  7-05, 
is  silver-white,  tarnishes  in  air,  and  is  attacked  by  hot  water  and 
dilute  acids.  Its  kindling  temperature  is  270°,  and  the  metal  is 
not  pyrophoric.  It  readily  alloys  with  iron,  aluminium,  nickel, 
and  copper.  [Cf.  B.,  1925,  407.]  C.  S. 

Spectroscope  Lighting  Unit.  R.  C.  Frederick  and  E.  R. 
Webster  ( Analyst ,  1925,  50,  234 — 235).- — The  apparatus  is  specially 
designed  for  the  spectroscopical  examination  of  blood,  particularly 
with  regard  to  suspected  carbon  monoxide  poisoning.  The  cell 
containing  the  blood  is  held  by  a  wire  spring  arrangement  in  front 
of  a  small  pocket  torch  with  dry  battery,  of  the  shape  of  a  fountain 
pen  of  exaggerated  diameter,  and  this  is  firmly  secured  in  a  retort 
stand.  In  order  to  provide  a  comparison  spectrum,  the  whole 
apparatus  is  duplicated  and  clamped  at  the  necessary  angle. 

D.  G.  H. 

Monochromatic  Illuminator  for  Gas  Flames.  H.  B. 

Gordon  (J.  Amer.  Chem.  Soc.,  1925,  47,  1045 — 1046). — The  metallic 
salt  is  placed  in  a  porcelain  trough  with  perforated  sides  surrounding 
the  air  holes  of  a  Bunsen  burner  and  is  vaporised  into  the  air  supply 
of  the  burner  by  an  electrically  heated  wire.  S.  K.  T. 

Electrical  Heating  Apparatus  in  the  Laboratory.  A.  H.  W. 

Aten  (Chem.  Weekblad,  1925,  22,  174 — 182). — The  advantages  of 
electrical  heating,  and  the  methods  of  constructing  heating  plates, 
water-baths,  crucible  furnaces,  muffle  furnaces,  drying  ovens, 
water  ovens,  stills,  extraction  apparatus,  and  electric  welding 
apparatus  are  described.  The  methods  of  calculating  the  resistances 
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and  currents  required  and  the  temperatures  attainable  are  illustrated. 
A  heating  element  for  use  in  cutting  wide  glass  tubing  is  described. 

S.  I.  L. 

Decomposition  Apparatus.  E.  Remy  ( Chem.-Ztg .,  1925, 

49,  392). — Destruction  of  organic  matter,  by  heating  the  substance 
in  20%  hydrochloric  acid  and  adding  potassium  chlorate  in  small 
portions  until  the  reaction  is  complete,  is  carried  out  in  a  flask 
provided  with  a  stoppered  side  tube  and  thermometer.  The  flask 
is  fitted  with  a  reflux  condenser  which  carries  a  wide  tube  containing 
a  mixture  of  2  parts  of  soda-lime  and  1  part  of  sodium  thiosulphate 
which  prevents  the  escape  of  chlorine.  F.  R. 

Method  of  Viscosimetry  with  Variable  Velocity  of  Flow. 
Velocity  Function  of  the  Viscosity  of  Disperse  Systems.  III. 

R.  Auerbach  (Kolloid-Z .,  1925,  36  (Zsigmondy -Festschr.),  252 — 
259). — A  new  form  of  viscosimeter  is  described  for  studying  the  rela¬ 
tionship  of  viscosity  to  the  hydrostatic  pressure.  The  liquid  flows 
from  a  graduated  tube,  150  cm.  long,  through  a  capillary  tube  and 
tap  into  a  wide  open  reservoir  level  with  the  lower  readings  of  the 
graduated  tube.  Other  taps  above  and  below  the  capillary  are 
provided  for  convenience  in  manipulation.  The  height  of  the  liquid 
is  read  at  frequent  intervals.  For  details  of  construction  and 
numerical  treatment  reference  should  be  made  to  the  original  paper. 
The  large  number  of  readings  rapidly  obtained  with  a  single  passage 
through  the  capillary  is  advantageous  for  systems  which  undergo 
viscosity  changes  on  mechanical  treatment.  The  viscosity  of  a  1% 
gelatin  solution  agreed  with  Ostwald’s  equation  for  lower  hydro¬ 
static  pressures,  but  approximated  to  Poiseuille’s  law  for  higher 
pressures.  E.  M.  C. 

Distilling  Flask  for  Corrosive  Liquids.  L.  Sattler  and 
B.  R.  Mortimer  (Ind.  Eng.  Chem.,  1925,  17,  495). — The  upright 
side  arm  of  a  Claisen  type  distilling  flask  is  modified  to  allow  a  short 
thermometer  to  hang  from  the  stopper,  whilst  the  stopper  of  the 
flask  is  hollow  with  0-5-mm.  tubing  sealed  to  either  end  to  allow 
of  inert  gas  being  slowly  bubbled  into  the  flask.  The  distilling 
side  arm  has  an  inner  seal  to  prevent  contamination. 

D.  G.  H. 

Modified  Claisen  Vacuum  Distillation  Apparatus.  R.  A. 

Peters  ( Proc .  Physiol.  Soc.;  J.  Physiol.,  1924,  59,  xxvii). — The 
apparatus  embodies  two  main  points  :  (1)  the  bottom  of  the  dis¬ 
tilling  column  is  so  designed  that  flasks  of  different  capacity  can 
be  fitted  rapidly  by  rubber  Gooch  crucible  cones ;  (2)  a  tap  of  large 
bore  is  placed  in  the  delivery  tube.  By  closing  this  tap  before  dis¬ 
connecting  the  distilling  flask  the  vacuum  in  the  receiver  can  be 
maintained.  Chemical  Abstracts. 

Mercury  Distillation  Apparatus.  J.  Wetzel  ( Chem.-Ztg ., 
1925,  49,  373). — The  mercury  is  boiled  in  a  flask,  condenses  in  the 
air-cooled  pear-shaped  neck,  and  runs  down  into  an  annular  channel 
at  the  bottom  of  the  neck,  from  which  it  flows  into  a  receiver. 
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The  apparatus  is  suitable  for  small  quantities  of  metal  and  may 
be  used  equally  well  at  normal  or  low  pressures.  S.  K.  T. 

Apparatus  for  Evaporating  under  Diminished  Pressure 
Liquids  that  ‘ 1  Bump. '  ’  H.  Schmalftjss  and  H.  Werner  (J.  pr. 
Chem.,  1925,  [ii],  109,  345 — 346). — A  stout,  wide  tube  is  fitted  on 
the  outside  with  a  conical  cap  carrying  a  bulb  and  another  ground-on 
fitting  to  connect,  by  means  of  a  cock,  with  the  vacuum  pump. 
The  apparatus  is  heated  by  a  closed  oil  or  other  suitable  bath  and 
the  whole  is  mounted  on  a  shaking  machine,  with  flexible  connexions 
to  the  gas  etc.  “  Bumping  ”  and  spirting  are  prevented  by  the 
shaking  and,  as  the  cap  fits  on  outside  the  tube,  there  is  no  con¬ 
tamination  of  the  contents  with  grease  or  other  sealing  medium . 
The  dry  residuum  is  easily  removed.  W.  A.  S. 

Platinum-Resistance  Thermometry  at  Low  Temperatures. 

M.  S.  Van  Dijsen  (J.  Amer.  Chem.  Soc.,  1925,  47,  326 — 332). — The 
equation 

/=(l/a){(J?/7?0)-lH-S{(i/100)-l}i/100+p{(i/100)~lj43/1003, 
obtained  by  the  addition  of  a  single  term  to  the  Callendar  equation, 
expresses  accurately  the  resistance  of  platinum  as  a  function 
of  temperature  on  the  thermodynamic  scale  throughout  the  range 
0°  to  —190° ;  R  is  the  resistance  at  t°,  R0  the  resistance  when  t= 0, 
and  a,  8,  and  (3  are  constants,  dependent  on  the  purity  of  the  platinum 
and  determined  by  a  calibration  at  or  near  the  b.  p.  of  oxygen  in 
addition  to  the  usual  points  in  melting  ice,  boiling  water,  and  boiling 
sulphur.  L.  J.  H. 

Flame  Analysis.  O.  C.  de  C.  Ellis  and  H.  Robinson 
(J.  Chem.  Soc.,  1925,  127,  760 — 764). — An  apparatus  is  described 
for  photographing  flames  at  any  desired  interval  after  initiation. 
The  camera  shutter  consists  of  a  large,  slotted  wheel  which  is 
revolved  at  any  desired  speed  so  that  rapidly  successive  images  of  the 
flame  are  obtained  on  the  same  plate ;  the  flame  is  simultaneously 
photographed  in  a  revolving- film  camera,  this  latter  serving  both 
as  a  chronograph  and  to  record  the  speed  of  the  flame,  since  the 
reflexions  from  an  electrically  vibrated  tuning  fork  are  recorded 
on  the  film  at  the  same  time.  S.  K.  T. 

Laboratory  Apparatus.  W.  Steinkopf  [with  W.  Ohse  and 
K.  Buchheim]  (J.  pr.  Chem.,  1925,  [ii],  109,  347 — 351). — Cyanogen 
bromide  is  conveniently  and  safely  prepared  (cf.  Scholl,  A.,  1896, 
i,  585)  in  a  litre  bottle  fitted  with  a  stopper  carrying  a  stirrer, 
dropping-funnel,  and  thermometer.  The  reaction  being  finished, 
the  stopper  is  replaced  by  another  carrying  a  tube  leading  into 
another  similar  bottle,  also  stoppered  and  fitted  with  a  calcium 
chloride  tube.  The  leading  tube  is  of  T-shape,  and  is  provided 
with  a  ramrod  so  that  it  can  be  cleared  if  it  becomes  plugged  with 
solidified  cyanogen  bromide.  The  first  bottle  is  then  surrounded 
by  water  at  70 — 80° ;  the  second  is  surrounded  by  ice.  Only  the 
vent  (the  calcium  chloride  tube)  need  be  (loosely)  connected  with 
the  draught.  If  anhydrous  cyanogen  bromide  is  required,  tubes 
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containing  calcium  chloride  and  sodium  wire,  in  that  order,  are 
inserted  in  the  leading  tube  and  are  gently  warmed. 

To  prevent  the  side  tube  of  the  still  becoming  plugged  when 
substances  that  readily  solidify  are  distilled  under  diminished 
pressure,  the  arm  is  surrounded  by  an  electrically  heated  coil  of 
resistance  wire  both  above  and  below  the  cork,  connexions  through 
the  latter  being  made  with  thick  tinned  copper  wire. 

Soxhlet  extractions  may  be  carried  out  at  the  b.  p.  of  the  solvent 
in  the  ordinary  apparatus  by  surrounding  it  first  with  a  sheet  of 
thin  asbestos  board  and  then  with  a  coil  of  resistance  wire,  electrically 
heated.  W.  A.  S. 

Combustion  Micro-bomb  and  Micro-calorimeter.  II. 

W.  A.  Roth  and  R.  Lasse  ( Z .  Elektrochem.,  1924,  30,  607 — 609). — 
Using  the  combustion  bomb  already  described  (A.,  1924,  ii,  748) 
with  a  more  suitable  thermometer,  the  error  in  the  determination 
of  heats  of  combustion  is  reduced  to  about  0-04%.  In  the  case  of 
benzoic  acid,  it  is  difficult  to  obtain  complete  combustion,  but  the 
results,  when  suitably  weighted,  give  an  accurate  mean  value. 

C.  H.  D.  C. 

Identity  of  11  Alumen  ”  in  Pliny’s  Natural  History.  K.  C. 

Bailey  {Nature,  1925,  115,  764). 


MINERALOGICAL  CHEMISTRY. 


ii.  591 


Mineralogieal  Chemistry. 


Chemical  Composition  of  the  Earth.  H.  S.  Washington 
(Amur.  J.  Sci.,  1925,  [v],  9,  351 — 378). — From  a  consideration  of 
the  composition  of  meteorites  and  rocks,  the  velocity  of  earthquake 
waves  at  different  depths,  and  the  density  and  compressibility  of 
minerals  and  rocks,  some  conclusions  are  reached  as  to  the  distribu¬ 
tion  of  matter  within  the  earth.  The  following  zones  are  deduced  : 
central  core,  consisting  of  nickel-iron,  Fe  90*67,  Ni  8*50%,  corre¬ 
sponding  with  meteoric  iron  (3400  km.  thick) ;  lithosporic  shell 
consisting  of  patches  of  silicates  in  a  sponge  of  metal,  corresponding 
with  pallasites  (700  km.) ;  ferrosporic  shell,  corresponding  with 
meteoric  stones  (700  km.);  peridotitic  shell  (1540  km.);  basaltic 
shell  (40  km.) ;  and  granitic  shell  or  surface  crust  (20  km.).  The 
volume,  mass,  and  chemical  composition  are  calculated  for  each 
of  these  zones,  and  the  composition  of  the  earth  as  a  whole  is 
deduced  as  :  Fe  39*76  (31*82  as  free  metal,  and  7*94  in  silicates), 
O  27*71,  Si  14*53,  Mg  8*69,  Ni  (free)  3*16,  Ca  2*52,  A1  1*79,  S  0*64, 
Na  0*39,  Co  0*23,  Cr  0*20,  K  0*14,  P  0*11,  Mn  0*07,  C  0*04,  Ti  0*02, 
total  100*00.  There  is  an  excess  of  iron  for  combination  with  silicon 
and  oxygen.  This  composition  is  compared  with  that  of  the  sun 
and  the  average  composition  of  the  earth’s  crust  (cf .  this  vol.,  ii,  63). 

L.  J.  S. 
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Mica  Group.  A.  N.  Winchell  (Amer.  J.  Sci.,  1925,  [v],  9, 
309 — 327). — Isomorphism  depends  not  on  the  valency  but  on  the 
atomic  volumes  of  the  elements.  Fluorine,  chlorine,  or  hydroxyl 
may  “  proxy  ”  for  (rather  than  replace)  oxygen ;  potassium  does 
not  proxy  for  hydrogen,  nor  titanium  for  silicon.  The  best  available 
analyses  of  biotite  are  calculated  to  percentages  of  atoms  (omitting 
O,  H,  F).  The  atomic  percentages  are  Si,  31-8  to  38-5  ( i.e .  5/16  to 
6/16);  Al,  12-7-25%  (2/16—4/16),  Mg+Fe"  +Mn  16-5-36-8% 
(3/16 — 6/16),  K  (+Na-fBa-)-Ca)  12-5%  (2/16).  The  series  therefore 
ranges  from  H4K2MgeAl2Sie024  to  H4K2Mg5Al4Si5024.  Here 
titanium  and  ferric  iron  proxy  for  magnesium ;  if  they  proxy  for 
aluminium  the  second  term  would  be  H2K2Mg3Al6Si5024,  but  this 
does  not  agree  quite  so  well  with  the  analyses.  The  several  analyses 
are  plotted  on  a  square  diagram  at  the  four  corners  of  which  are 
H4K2Mg6Al2Si6024  (phlogopite),  H4K2Mg5Al4Si5024  (eastonite), 
and  the  corresponding  iron  compounds  H4K2Fe6Al2Si6024  (annite), 
and  H4K2Fe5Al4Si5024  (siderophyllite).  The  optical  data  (a,  y, 
and  y — a)  plotted  on  the  same  diagram  show  appreciable  increases 
in  these  values  only  for  the  members  richer  in  iron.  Variations 
in  the  optic  axial  angle  are  perhaps  more  closely  connected  with 
the  relative  amounts  of  hydroxyl  and  fluorine.  L.  J.  S. 

Mica  Group.  II.  A.  N.  Winchell  (Amer.  J.  Sci.,  1925,  [v], 
9,  415 — 430;  cf.  preceding  abstract).— The  “  heptaphyllite  ” 
system,  with  seven  atoms  in  the  nucleus,  e.g.,  KAl3Si3  or  KAl2Si4,  is 
represented  by  four  end-members,  muscovite  H4K2Al6Si6024, 
polylithionite  H4K2Li6Si6018,  phengite  H4K2Al4Si8025,  and  proto- 
lithionite  H4K2Fe"3Al4Si5022,  which  are  placed  at  the  corners  of  a 
tetrahedron.  The  majority  of  the  plotted  analyses  fall  on  or 
near  two  of  the  surfaces  of  the  tetrahedron,  and  are  representative 
of  two  three-component  systems,  muscovite-polylithionite-proto- 
lithionite  and  muscovite-protolithionite-phengite,  which  are  referred 
to  respectively  as  the  lepidolite  and  muscovite  systems.  There  are 
no  series  of  mixed  crystals  between  the  two  main  groups  of  micas — 
the  octophyllite  or  biotite  and  the  heptaphyllite  or  muscovite- 
lepidolite  systems.  In  the  former  the  optic  axial  plane  is  parallel 
to  the  plane  of  symmetry  (010)  with  p<v,  and  in  the  latter  it  is 
perpendicular  with  p>v.  L.  J.  S. 

Occurrence  of  Palladium  and  of  Rhodium  in  British 
Guiana.  J.  B.  Harrison  (Off.  Gazette,  Brit.  Guiana,  May  3,  1924, 
No.  181). — The  diamond-bearing  gravels  near  Oewang,  near  the 
Kaieteur  gorge,  Potaro  River,  yield  a  black  concentrate  of  ilmenite 
sand  with  specks  of  gold  and  a  few  minute  grains  (total  weight 
44  mg.)  of  a  white  metal.  This  is  malleable  but  somewhat  brittle, 
and  is  slowly  dissolved  by  hot  strong  nitric  acid  or  aqua  regia,  giving 
a  rose-red  solution.  A  small  quantity  of  ammonium  chloro  iridate 
was  separated,  and  the  tests  indicate  the  presence  of  palladium  and 
rhodium  in  variable  amounts  in  the  different  grains.  One  grain 
from  this  locality  has  been  identified  as  platinum  (Spencer,  Min. 
Mag.,  1924,  20,  186,  217).  L.  J.  S. 


ANALYTICAL  CHEMISTRY. 


ii.  593 


Occurrence  of  Palladium  Amalgam  (Palladium  Mer- 
curide)  in  British  Guiana.  J.  B.  Harrison  and  C.  L.  C. 
Bourne  (Off.  Gazette,  Brit.  Guiana,  Feb.  27,  1925,  No.  71). — A 
further  small  supply  of  the  white  metal  as  fragments  and  nuggets 
up  to  12  g.  has  been  found  in  the  diamond-washings  of  the 
Kangaruma  district,  Potaro  River.  These  have  d  13-33 — 15-82  and 
lose  in  weight  when  heated,  with  further  losses  on  successive 
heatings  up  to  about  1400°.  The  residual  metal  (34-8 — 45-6%)  is 
porous  with  d  10-0 — 11-0  (after  hammering,  11-33 — 11-9),  and 
consists  of  palladium  with  traces  of  rhodium,  platinum,  and  gold. 
It  was  afterwards  found  that  the  loss  is  due  to  mercury  (54*4 — 
65-2%).  A  re-examination  of  the  material  previously  described  as 
palladium  and  rhodium  (preceding  abstract),  also  showed  the 
presence  of  much  mercury ;  and  it  is  suggested  that  that  described 
as  “  allopalladium  ”  (Spencer,  Min.  Mag.,  1924,  20,  217)  is  also  the 
same.  The  material  is  hard  (scratching  rolled  nickel),  crystalline, 
and  denser  than  palladium  or  mercury.  L.  J.  S. 

Radioactive  Minerals  as  Geological  Age  Indicators.  H.  V. 

Ellsworth  (Amer.  J.  Sci.,  1925,  [v],  9,  127 — 144). — Previous  work 
on  the  determination  of  the  age  of  minerals  by  the  ratio  of  the 
lead  to  the  total  uranium  and  thorium  contents  is  discussed  and 
new  data  are  recorded.  A  theory  is  proposed  accounting  for  the 
variations  in  the  composition  of  uraninites  etc.,  according  to  which 
all  minerals  containing  the  oxide  U02  undergo  self- oxidation  at  a 
rate  depending  on  the  rate  of  disintegration  of  the  uranium  and 
thorium.  S.  K.  T. 
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Portable  Gas  Analysis  Apparatus.  H.  D.  Murray  (J. 
Chem.  Soc.,  1925,  127,  769 — 770). — A  gas  burette  is  connected  by 
means  of  a  three-way  tap  to  a  sparking  chamber  provided  with  a 
mercury  reservoir;  this  is  similarly  connected  to  a  pipette  having 
two  in-leads,  one,  through  which  the  gas  is  drawn,  reaching  to  the 
bottom  of  the  bulb.  Suitable  absorbents  are  drawn  up  into  the 
pipette  as  required ;  the  analyses  are  carried  out  in  the  usual  way. 

S.  K.  T. 

Burette  for  Micro  Gas  Analysis.  J.  A.  Christiansen  ( J . 
Amer.  Chem.  Soc.,  1925,  47,  109 — 112). — A  simple  form  of  apparatus 
is  described  for  the  micro-analysis  of  quantities  of  mixed  gases  up 
to  20  mm.3,  with  an  absolute  accuracy  of  about  0*1%  on  10  mm.3 
A  calibrated  tube  of  0*3  mm.  bore  is  connected  to  a  small  adsorption 
bulb  above,  and  also  has  a  bulb  below,  whilst  U -tubes  at  each  end 
contain  some  confining  liquid  (mercury  or  water).  An  analysis 
cannot  be  vitiated  on  account  of  a  gas  bubble  parting  from  the 
rest  in  the  measuring  tube  as  bubbles  can  always  be  collected  again 
in  one  or  other  of  the  bulbs,  L.  J.  H, 
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Fusion  Mixture  for  Isopycnometric  Analysis.  E.  Clerici 
(. Atti  R.  Accad.  Lincei,  1925,  [vi],  1, 329—332 ;  cf.  A.,  1922,  ii,  578).— 
Further  mixtures  of  thallium  salts  have  now  been  prepared  which 
allow  of  the  separation  of  minerals  of  all  specific  gravities  between  1 
and  5*4.  For  values  below  5,  solutions  of  thallium  formate,  either 
with  or  without  the  malonate,  are  preferable.  Fused  mixtures  of 
thallium  formate  and  fluoride  have  specific  gravities  up  to  5-38 
at  100°  and  up  to  5-4  at  110°.  T.  H.  P. 

Destruction  of  Organic  Matter  by  Hydrogen  Peroxide  : 
Its  Use  in  Toxicology.  G.  Magnin  (J.  Pharm.  Chim.,  1925, 
[viii],  1,  333 — 336). — In  the  detection  and  determination  of 
inorganic  poisons  in  viscera  etc.,  the  organic  matter  is  destroyed 
by  warming  on  the  water-bath  with  a  30%  solution  of  hydrogen 
peroxide,  preferably  in  the  presence  of  a  little  sodium  hydroxide. 
The  liquid  is  then  acidified,  filtered,  and  treated  with  sulphur  dioxide, 
the  excess  of  which  is  removed  on  the  water-bath.  C.  P.  S. 

Theory  of  certain  Electrometric  and  Conductometric 
Titrations.  E.  D.  Eastman  (J.  Amer.  Chem.  Soc.,  1925,  47, 
332 — 337). — A  mathematical  analysis,  from  the  point  of  view  of  the 
mass  action  law,  of  the  location  of  the  end  points  obtained  in 
hydrogen  electrode  and  conductivity  titrations.  In  electrometric 
titration,  if  either  the  acid  or  the  base  is  weak,  inaccuracies  in  the 
end-point  (0-3%  in  the  most  unfavourable  case  studied)  arise.  If 
the  dissociation  constant  of  one  is  less  than  10"11,  the  other  being 
strong  and  the  total  concentration  normal,  no  inflexion  will  be 
obtained.  In  conductometric  titration  the  limits  (of  dissociation 
constant)  before  the  inflexion  disappears  are  wider,  but  the  error 
in  the  end-point  is  much  greater.  When  both  Ka  and  A6=10~6, 
the  “  break  ”  in  the  curve  occurs  about  2%  before  the  true  end¬ 
point.  In  general,  the  electrometric  method  gives  results  rather 
nearer  the  true  end-point.  L.  J.  H. 

Behaviour  of  Electrodes  of  Platinum  and  Platinum  Alloys 
in  Electrometric  Analysis.  I.  Dissimilar  Electrodes.  R.  G. 

Van  Name  and  F.  Fenwick  ( J .  Amer.  Chem.  Soc.,  1925, 47, 9 — 19). — 
Two  dissimilar  inert  electrodes  show  an  abrupt  difference  of  potential 
at  the  end-point  of  an  oxidimetric  titration.  This  is  primarily  a 
time  effect  due  to  the  different  rates  at  which  they  approach 
equilibrium,  magnified  by  the  large  increase  in  the  sensitivity  of 
equilibrium  potentials  to  a  given  change  in  concentration  near  the 
end-point.  The  end-point  thus  indicated  agrees  within  the  equiva¬ 
lent  of  0-5  c.c.  of  O-lA-titrant  with  that  obtained  from  the  single¬ 
potential  curve  of  either  electrode.  A  freshly- ignited  platinum 
electrode  immersed  in  a  solution  of  silver  nitrate  usually  acquires 
the  electromotive  behaviour  of  silver,  apparently  owing  to  an 
invisible  coating  of  silver.  L.  J.  H. 

Behaviour  of  Electrodes  of  Platinum  and  Platinum  Alloys 
in  Electrometric  Analysis.  II.  Polarised  Electrodes.  R.  G. 

Van  Name  and  F.  Fenwick  (J.  Amer.  Chem.  Soc.,  1925,  47,  19 — 29 ; 
cf.  preceding  abstract). — For  electrometric  analysis,  two  electrodes 
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polarised  by  a  constant  potential  of  0-2 — 1  volt  applied  with  20,000 
ohms  resistance  in  series  with  the  electrodes  is  recommended. 
The  potential  difference  between  the  electrodes  is  slight  during 
the  titration,  but  becomes  large  abruptly  at  the  end-point  when 
the  electrode  reaction  is  nearly  reversible  before  the  end-point 
and  largely  irreversible  after  it,  and  is  large  at  first,  but  vanishes 
abruptly  at  the  end-point  in  the  converse  case.  The  difference  in 
the  end-point  from  that  indicated  by  the  break  in  the  potential 
curve  of  a  single  electrode  is  usually  negligible.  The  end-point 
break  in  titrations  employing  the  potential  of  a  single  electrode  may 
often  be  improved  by  polarising  this  with  respect  to  an  auxiliary 
electrode.  L.  J.  H. 

Application  of  Three-electrode  Valves  in  Electrometric 
Titrations.  W.  D.  Treadwell  and  C.  Paolo ni  (Helv.  Chim. 
Acta,  1925,  8,  89 — 96). — The  apparatus  of  Goode  (A.,  1922,  ii,  307) 
is  modified  so  that  a  conductivity  cell  can  be  used  for  electrometric 
titrations  instead  of  a  hydrogen  electrode.  The  conductivity  cell  is 
connected  to  a  source  of  alternating  current  of  about  11  volts  and 
any  changes  in  conductivity  are  made  to  affect  the  potential  of  the 
grid.  The  anode  potential  of  the  valve  is  26-3  volts  and  the 
titration  is  followed  by  means  of  a  millivoltmeter  in  the  anode 
circuit.  Titration  curves  are  given  for  hydrochloric  acid  with 
brucine  and  barium  hydroxide  and  with  a  mixture  of  sodium 
hydroxide  and  sodium  carbonate.  M.  B.  D. 

Electrometric  Titration  with  the  use  of  Quinhydrone.  H. 
Niklas  and  A.  Hock  (Z.  angew.  Chem.,  1925,  38,  407 — 409). — The 
hydrogen  of  a  platinum-hydrogen  electrode  may  be  replaced  by 
quinhydrone  added  to  the  solution  to  be  tested,  the  quinhydrone 
being  decomposed  into  quinone  and  quinol,  giving  a  definite 
hydrogen  partial  pressure.  The  value  of  pa  is  2-04-f-p/0-0577,  where 
P  is  the  measured  potential  in  volts ;  the  method  is  accurate  between 
pK  2-05  and  pa  8-0.  Above  this  value,  an  error  is  introduced 
through  the  oxidation  of  quinol  and  its  increased  dissociation. 
Within  these  limits,  the  method  is  much  more  rapid  than  the 
standard  one.  [Cf.  B.,  June  26th.]  C.  I. 

Spectrophotometric  Determination  of  pa.  F.  Vl^s  ( Compt . 
rend.,  1925,  180,  584 — 586;  cf.  Brode,  A.,  1924,  ii,  346). — The 
determination  of  pK  from  the  intensity  of  absorption  at  the 
absorption  bands  of  an  indicator,  as  hitherto  described,  involves  a 
tedious  empirical  calibration  against  a  series  of  standard  buffer 
solutions  for  each  new  concentration  of  indicator  used.  From  a 
consideration  of  the  absorption  constants  of  the  two  tautomeric 
forms  supposed  to  be  in  equilibrium,  and  of  the  ionic  dissociation 
of  the  indicator,  it  is  shown  that  where  the  pa  value  is  not  extremely 
small  it  should  be  a  simple  function  of  the  absorption  ratio,  and 
independent  of  the  concentration  of  indicator,  so  that  the  calibration 
should  be  unnecessary.  This  is  found  to  be  the  case  with  “  normal  ” 
indicators  such  as  cresol-red  and  bromothymol-blue,  where  the 
results  are  always  correct  to  the  first  decimal  place  for  pa.  Crystal- 
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violet  and  methyl-red,  on  the  other  hand,  are  classed  as  "  abnormal,” 
there  being  a  marked  deviation  from  the  simple  relationship 
expected,  which  is  attributed  to  the  presence  of  a  third  component. 

G.  M.  B. 

Colorimetric  Determination  of  Hydrogen-ion  Concen¬ 
tration.  E.  Richard  (J.  Pharm.  Chim.,  1925,  [viii],  1,  328 — 333). 
— Equal  volumes  of  an  appropriate  one-colour  indicator  are  added 
to  the  liquid  under  examination  and  to  0-01iV-sodium  hydroxide 
solution.  After  2 — 3  mins.,  the  colours  are  compared  in  a  colori¬ 
meter,  and  the  pK  is  calculated  from  one  of  the  formulae  :  pn—pK-\- 
logE/(e—  E)  or  pK=pK— log  (e-E)jE  (according  as  Ej(e—E)  is 
greater  or  less  than  unity),  where  E  is  the  colorimeter  reading  for 
the  sodium  hydroxide  solution,  e  that  for  the  solution  being 
examined,  and  pK  is  a  constant  depending  on  the  indicator  used. 
Constants  and  ranges  of  seven  indicators  are  tabulated.  C.  P.  S. 

Potassium  Ferritripyrocatecholoxide  as  an  Indicator  for 
Acidimetry  and  Alkalimetry.  K.  Binder  (Z.  anal.  Chem., 
1925,  66,  1 — 13). — Potassium  ferritripyrocatecholoxide  dissolves 
in  water  to  a  red  solution  which  remains  unchanged  with  alkalis 
but  turns  violet  with  a  small  amount  of  acid  owing  to  hydrolysis  of 
the  acid  salt  first  formed,  with  the  production  of  potassium  aquoferri- 
dipyrocatecholoxide,  which  is  decomposed  to  a  green  compound 
with  more  acid  and  finally  yields  a  ferric  salt.  Addition  of  alkali 
to  this  yellow  solution  produces  the  same  colour  changes  in  the 
reverse  order.  For  use  as  an  indicator,  a  1-25%  solution  of  the  red 
salt  in  freshly  boiled,  distilled  water  is  prepared  and  10  drops  of  this 
are  required  for  iV-acids,  5  drops  for  0-5iV- acids,  and  1  drop  for 
O'liV-acid;  the  neutral  tint  is  reddish- violet.  The  indicator  has 
the  same  range  of  usefulness  as  phenolphthalein,  and  is  just  as 
sensitive  to  carbon  dioxide;  the  alkali  used  therefore  must  be 
freed  from  carbonates  with  barium  hydroxide.  For  the  deter¬ 
mination  of  ammonia,  an  excess  of  standard  acid  is  added  to  the 
solution,  which  is  then  titrated  with  alkali  to  a  violet  colour.  The 
indicator  is  useful  for  titration  of  the  weaker  organic  acids,  but 
cannot  be  used  with  pyridine.  As  the  compound  oxidises  readily, 
it  must  be  stored  away  from  the  air  and  alkaline  solutions  must  be 
titrated  without  delay.  Directions  are  given  for  the  preparation 
of  the  compound  (cf.  A.,  1912,  i,  184,  445).  A.  R.  P. 

Salt  Errors  of  Indicators  in  Solutions  Poor  in  Electrolytes. 

I.  M.  Kolthoff  (Bee.  trav.  chim.,  1925,  44,  275 — 278). — Most 
indicators  show  a  too  acid  reaction  in  solutions  containing  only 
small  quantities  of  electrolytes.  The  apparent  pK  as  shown  by 
buffer  solutions  and  the  actual  pn  determined  by  means  of  the 
hydrogen  electrode  are  tabulated  for  various  solutions  and  indicators 
and  the  appropriate  corrections  given  to  an  accuracy  of  0-05  to  0*1 
in  the  pa  value.  The  widest  deviations  are  shown  by  phenol-red  and 
bromophenol-blue,  the  smallest  by  cresol-red,  bromocresol-purple 
and  neutral-red.  The  indicators  recommended  for  colorimetric 
determination  of  p-s.  in  dilute  solutions  of  electrolytes  are  a-naphthol- 
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blue,  cresol-red,  neutral-red,  bromothymol-blue,  bromocresol- 
purple,  methyl-red,  and  methyl-orange.  S.  I.  L. 

Use  of  p-Nitrobenzoic  Acid  as  an  Acidimetric  Standard. 

W.  M.  Thornton,  jun.,  and  D.  Getz  ( Amer .  J.  Sci.,  1925,  [v],  9, 
176 — 180). — p-Nitrobenzoic  acid  is  an  accurate  primary  acidimetric 
standard,  its  advantages  being  ease  of  purification,  compactness,  and 
high  molecular  weight.  Before  titration,  the  weighed  acid  is 
dissolved  in  a  large  excess  of  boiling  alcohol  to  prevent  subsequent 
precipitation;  phenolphthalein  is  used  as  indicator.  S.  K.  T. 

Determination  of  Chlorides  by  Calorimetric  Titration. 
Titration  of  Mixtures  of  Cyanide  and  Halides.  P.  M.  Dean 
and  E.  Newcomer  ( J .  Amer.  Chem.  Soc.,  1925,  47,  64 — 67). — The 
slightly  modified  method  of  Dean  and  Watts  (A.,  1924,  ii,  421)  is 
applicable  with  fair  accuracy  to  single  salts,  but  with  mixtures 
only  complete  precipitation  is  indicated.  Thus  organic  halogen 
compounds  reduced  by  sodium  in  liquid  ammonia  do  not  give 
solutions  wilich  may  be  determined  in  this  way,  as  some  cyanide  is 
simultaneously  formed.  L.  J.  H. 

Test  for  Bromine.  It.  Lorenz,  E.  Gratj,  and  E.  Bergheimer 
( Z .  anorg.  Chem.,  1924,  136,  90 — 94). — A  delicate  reagent  for  the 
detection  of  bromine  is  made  by  dissolving  fluorescein,  twice  crystal¬ 
lised  from  80%  alcohol,  in  cold  35%  acetic  acid  and  applying  this 
solution  to  a  loose  filter-paper,  which  is  then  allowed  to  dry  in  the 
air  and  preserved  away  from  light.  The  neutralised  solution  to 
be  tested  is  placed  in  a  round  flask,  so  that  it  reaches  to  the  bottom 
of  the  neck,  and  5  c.c.  of  a  strong  solution  of  potassium  perman¬ 
ganate  and  0*02  c.c.  of  strong  sulphuric  acid  are  added.  A  piece 
of  the  test-paper  is  then  affixed  to  the  under  side  of  the  stopper, 
which  is  replaced  in  the  flask  and  the  w  hole  set  aside  in  the  dark  for 
15  mins.  A  red  coloration  on  the  paper  indicates  the  presence  of 
bromine ;  the  test  will  detect  0-01  mg.  of  potassium  bromide  in  50  c.c. 
of  water  or  in  a  saturated  solution  of  sodium  chloride.  A.  It.  P. 

Iodometric  Methods  based  on  the  Formation  of  Cyanogen 

Iodide.  IV.  R.  Lang  ( Z .  anorg.  Chem.,  1925,  144,  75 — 84). — 
Since  cyanogen  bromide  is  not  easily  affected  by  reducing  agents, 
bromides  may  be  accurately  determined  by  oxidation  with  iodate 
in  acid  solution  in  presence  of  cyanide,  the  excess  of  iodate  being 
titrated  with  hydrazine  in  acid  solution  (IO;/ -f- 2Br'  -f-  3HCN -f-  3H*  = 
ICN-}-2BrCN-f  3H2O).  The  time  required  for  oxidation  may  be 
diminished  by  addition  of  a  small  quantity  of  alkali  chloride.  The 
oxidation  may  also  be  effected  with  permanganate,  excess  of  the 
latter  being  removed  with  nitrite  (in  sulphuric  acid  solution)  or  a 
ferrous  salt  (in  phosphoric  acid  solution),  the  latter  being  preferred ; 
potassium  iodide  is  then  added  and  the  liberated  iodine  titrated  with 
thiosulphate.  Small  quantities  of  chloride  do  not  interfere.  Several 
modifications  suitable  for  the  titration  of  bromides  and  iodides 
together  are  described.  Periodate  is  not  so  suitable  for  the  method 
as  iodate,  although  it  is  satisfactory  in  presence  of  suitable  amounts 
of  hydrochloric  acid  and  bromide  for  direct  oxidation  of  iodides; 
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periodate  may  also  be  used  in  the  determination  of  cyanide  and 
thiocyanate  together  (CNS,+I04,=ICN+S04")-  S.  I.  L. 

Detection  of  Traces  of  Iodides.  F.  B.  Wade  {Ind.  Eng.  Chem., 
1925,  17,  470). — The  salt,  sprinkled  on  a  damp  filter-paper 
impregnated  with  starch  solution,  is  exposed  to  chlorine. 

D.  G.  H. 

Determination  of  Small  Amounts  of  Iodine  as  Iodide  and 
Iodate.  N.  A.  Lange  and  L.  A.  Ward  ( J .  Amer.  Chem.  Soc., 
1925,  47,  1000 — 1003). — The  alkaline  sample,  containing  0-01 — 0-10 
mg.  of  iodine,  is  evaporated  with  hydrogen  peroxide  to  oxidise 
nitrites,  filtered,  and  the  filtrate,  rendered  neutral  to  litmus,  partly 
evaporated  and  divided  into  two  parts.  o-Tolidine  in  alcohol  is 
added  to  each,  one  being  previously  saturated  with  hydrogen 
sulphide  to  reduce  iodate  to  iodide  and  the  excess  removed. 
Hydrogen  peroxide  is  then  added  to  each  solution  and  also  to  a 
series  of  ten  standard  potassium  iodide  solutions  treated  with 
o-tolidine  solution  as  above.  After  5  mins.,  the  bluish-green  colour 
which  develops  is  matched  with  the  standards.  Comparison  cannot 
be  made  after  10  mins.  Interfering  substances  ( e.g .,  chlorides  and 
bromides  in  concentrations  exceeding  1500  parts  per  million,  salts 
of  heavy  metals)  may  be  eliminated  by  distilling  the  sample  with 
steam  in  acid  solution  with  ferric  sulphate,  the  liberated  iodine 
being  absorbed  in  sodium  hydroxide  solution.  The  lower  limit 
of  the  test  is  6 — 7  parts  per  million.  S.  K.  T. 

Iodometric  Titrations.  M.  Dimitrov  (Z.  anorg.  Chem., 
1924,  136,  189 — 192). — In  order  to  economise  potassium  iodide  the 
standardisation  of  thiosulphate  solutions  may  be  carried  out 
satisfactorily  as  follows  :  a  definite  quantity  of  the  solution  is 
treated  with  a  small  crystal  of  potassium  iodide  and  a  slight  excess 
over  the  stoicheiometrical  quantity  of  potassium  iodate  required  to 
produce  sufficient  iodine  to  react  with  the  thiosulphate ;  the  solution 
is  then  titrated  very  slowly  with  a  standard  solution  of  hydrochloric 
acid,  adding  starch  towards  the  end  of  the  titration.  By  using  this 
method,  a  titration  requires  only  0-05  g.  instead  of  2  g.  of  iodide. 

A.  R.  P. 

Detection  and  Determination  of  Small  Quantities  of 

Fluorine.  R.  J.  Meyer  and  W.  Schulz  (Z.  angew.  Chem..,  1925, 
38,  203 — 206). — The  fluoride  solution  is  concentrated,  acidified 
with  strong  acetic  acid,  and  treated  with  excess  of  1%  lanthanum 
acetate  solution.  Solid  ammonium  acetate  is  added  in  large  excess 
and  the  whole  is  warmed.  After  a  time,  depending  on  the  amount 
of  fluorine  present,  a  flocculent  precipitate  of  lanthanum  fluoride 
deposits,  which  becomes  pulverulent  when  kept  or  heated.  The 
amount  of  lanthanum  acetate  adsorbed  by  this  precipitate  is 
corrected  for  by  heating  it  with  ammonium  acetate  and  acetic  acid 
solutions,  washing,  and  weighing  before  and  after  gentle  heating, 
which  converts  the  normal  acetate  into  oxide  without  affecting  the 
fluoride.  Precipitation  by  calcium  and  thorium  salts  is  shown  to  be 
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unsatisfactory  for  the  determination  of  small  quantities  of  fluorine. 
[Cf.  B .,  June  26th.]  S.  K.  T. 

Determination  of  Nitrogen  in  Oil,  Coke,  and  Proteins. 

H.  ter  Meulen  (Bee.  trav.  ckim.,  1925,  44,  271 — 274). — The 
material  is  thoroughly  mixed  with  seven  times  its  weight  of 
sodium  carbonate  and  heated  in  a  current  of  hydrogen  saturated 
with  water  vapour  at  100°.  The  whole  of  the  nitrogen  is  converted 
into  ammonia,  which  is  determined  in  the  usual  way.  Proteins 
give  figures  by  this  method  generally  slightly  higher  than  those 
obtained  by  the  Kjeldahl  method,  but  pure  organic  substances  give 
figures  corresponding  exactly  with  the  theoretical.  S.  I.  L. 

Determination  of  Nitrogen  [in Explosives].  M.  Marqtjeyrol 
[with  L.  Chenel,  Friederich,  D.  Florentin,  Koehler,  and 
P.  Loriette]  (Mem.  Poudres,  1925,  21,  326 — 379). — The  Schloesing 
method  with  various  modifications  and  the  Lunge  nitrometer 
method,  as  applied  to  the  determination  of  nitrogen  in  nitrates  and 
nitric  esters,  are  discussed  and  compared  in  detail.  The  latter  is 
preferred.  C.  I. 

Determination  of  Nitrous  Vapours.  A.  T.  Schlcesing 
(Mem.  Poudres,  1924,  21,  127 — 132). — Details  are  given  for  the  use 
of  special  absorption  vessels  (cf.  this  vol.,  ii,  566).  These  vessels  are 
of  LJ -shape,  the  two  vertical  limbs  being  connected  near  the  top 
by  a  horizontal  tube.  Sufficient  absorbing  liquid  (about  30  c.c.)  is 
used  just  to  fill  this  connecting  tube,  through  which  the  gas  bubbles. 
The  gas  is  drawn  forward  by  means  of  a  water- jacketed  aspirator, 
each  bubble  being  in  contact  with  the  absorbent  for  about  L5  to  2 
minutes.  A  known  quantity  of  standard  alkali  is  placed  in  the 
absorber  and  is  titrated  back  at  the  end  of  the  test.  W.  T.  K.  B. 

Reactions  for  Nitrates  and  Nitrites.  S.  Vagi  (Z.  anal.  Ghem. 
1925,  66,  14 — 16). — In  the  presence  of  an  equal  volume  of  concen¬ 
trated  sulphuric  acid,  solutions  of  nitrates  and  nitrites  give  a  yellow 
colour  with  2%  alcoholic  benzidine,  but  nitrites  only  give  a  yellow 
colour  with  an  acetic  acid  solution  of  benzidine.  Chlorates  and  ferric 
chloride  also  give  a  yellow  colour  with  alcoholic  benzidine  in  the 
presence  of  sulphuric  acid,  but  may  be  distinguished  from  nitrates 
and  nitrites  by  the  red  colour  produced  with  the  same  reagent  in 
the  presence  of  hydrochloric  acid,  which  destroys  the  yellow  colour 
due  to  nitrates  and  nitrites.  A  1%  aqueous  solution  of  sodium 
8-amino-a-naphthol-3  :  6-disulphonate  or  of  sodium  1  : 8-di- 
hydroxynaphthalene-3  :  6-disulphonate  gives  an  orange-coloured 
solution  and  a-naphthol-5-sulphonic  acid  a  wine-red  colour  with 
nitrates  in  50%  sulphuric  acid.  Nitrites,  chlorates,  and  ferric 
chloride  give  the  same  reactions  in  more  dilute  sulphuric  acid.  An 
acetic  acid  solution  of  sodium  8-amino-a-naphthol-3  :  6-disulphonate 
gives  a  citron-yellow  colour  with  nitrites.  A.  R.  P. 

Reactions  of  Nitrates  and  Nitrites.  S.  Vagi  (Z.  anal.  Chern., 
1925,  66,  101 — 104). — A  1%  solution  of  the  following  reagents 
in  50%  acetic  acid  gives  characteristic  colours  with  dilute  nitrite 
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solutions  (the  figures  in  brackets  denote  minimum  concentration  of 
nitrite  in  mg.  per  litre  for  colour  to  be  visible  in  40  c.c.  of  the  test 
solution)  :  pyrogallol,  reddish-brown,  changing  to  yellow  on 
keeping  (0*1);  pyrocatechol,  reddish-brown  (0-1),  becoming  green 
then  colourless  with  ammonia ;  quinol,  intense  yellow  (5*0) ;  orcinol 
(0*33%  solution),  intense  bright  yellow  (1-0);  resorcinol  (0-25% 
solution),  bright  yellow  (1-0).  A  solution  of  1  g.  of  a-naphthol  and 
0-5  g.  of  sulphanilie  acid  in  100  c.c.  of  glacial  acetic  acid  and  300  c.c. 
of  water  gives  an  orange-yellow  solution  with  nitrites  (0-1)  becoming 
rose-red  with  ammonia.  The  colour  with  a  corresponding  (3-naphthol 
solution  is  pale  yellow,  and  with  pyrocatechol  rose-red  (0T).  A 
solution  of  1  g.  of  benzidine  and  1  g.  of  sodium  8-amino-a-naphthol- 
3  :  6-disulphonate  in  400  c.c.  of  20%  acetic  acid  gives  a  yellowish- 
brown  solution  with  nitrites  which  becomes  rose-red  (0T)  in  1  hr. 
Nitrates  give  a  green  colour  with  a  1%  solution  of  pyrocatechol  in 
strong  sulphuric  acid  and  a  violet-brown  colour  with  a  corresponding 
pyrogallol  solution ;  nitrites  give  a  similar  reaction.  A.  R.  P. 

Determination  of  Phosphorus  in  the  Presence  of  Vanadium. 

G.  W.  Gray  and  C.  D.  Garbutt  (J.  If  on  and  Steel  Inst.,  May  1925; 
[Advance  proof]). — The  material  is  dissolved  in  a  mixture  of  nitric 
and  hydrochloric  acids,  the  silica  removed,  the  iron  separated  with 
ether,  and  the  phosphorus  precipitated  as  magnesium  ammonium 
phosphate  in  the  presence  of  citric  acid ;  the  precipitate  is  dissolved 
in  nitric  acid  and  the  phosphorus  determined  as  phosphomolybdate. 

M.  E.  N. 

Detection  of  Silicic  Acid.  R.  Lorenz  and  E.  Bergheimer 
(Z.  anorg.  Chem.,  1924,  136,  95 — 96). — For  the  detection  of  silicic 
acid  in  distilled  water  or  sodium  chloride  solutions,  the  solution  is 
heated  at  80°  and  treated  with  1  c.c.  of  a  solution  of  8  g.  of  potassium 
molybdate  in  100  c.c.  of  1  :  1 -nitric  acid.  The  green  colour  of  the 
potassium  silicomolybdate  solution  so  formed  is  compared  with 
that  of  a  standard  prepared  from  a  solution  of  sodium  silicate. 

A.  R.  P. 

Rapid  Determination  of  Carbon  in  Organic  Compounds. 

H.  D.  Wilde,  jun.,  and  H.  L.  Lochte  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  440—446)  . — The  substance  (80 — 200  mg.),  preferably  in  com¬ 
pressed  tablet  form,  is  burned  in  a  small  calorimetric  bomb  in  the 
presence  of  oxygen  at  25  atm.  pressure,  and  0-5 A7- barium  hydroxide 
solution,  the  carbonate  being  subsequently  determined  volumetri- 
cally.  If  complete  combustion  is  not  attained,  the  substance  may 
be  placed  in  powder  form  in  a  weighed  gelatin  capsule,  allowance 
being  made  for  the  carbon  dioxide  produced  by  combustion  of  the 
latter.  Liquids  may  also  be  analysed  by  using  a  gelatin  capsule. 
Halogen  compounds  give  appreciable  amounts  of  oxyhalogen 
derivatives,  which  impair  the  accuracy  of  the  results.  This  is 
circumvented  by  adding  hydrazine  hydrate  and  aluminium  to  the 
alkali  from  the  bomb  in  an  evacuated  apparatus,  distilling  with 
hydrochloric  acid  and  collecting  the  carbon  dioxide  evolved  in 
standard  alkali  solution.  Sulphur  can  be  determined  gravimetri- 
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cally  in  the  solution  from  the  bomb  as  sulphate.  The  results  are 
as  accurate  as  those  obtained  by  Liebig’s  method.  F.  G.  W. 

Micro  Determination  of  Potassium  in  Blood  Serum  and 
Other  Fluids.  F.  Lebermann. — (See  i,  714.) 

Substitute  for  Cobalt  Glass.  J.  Meyer  ( Helv .  Chim.  Acta, 
1925,  8,  146 — 148). — Marked  superiority  is  claimed  for  the  use  of  a 
gelatin  filter  dyed  with  crystal-violet  over  that  of  blue  glass  in  the 
flame  test  for  potassium  in  presence  of  sodium.  The  preparation 
of  the  filter  is  described.  M.  J. 

Separation  and  Determination  of  the  Alkali  Metals,  using 
Perchloric  Acid.  III.  w-Butyl  Alcohol  and  Ethyl  Acetate 
as  Mixed  Solvents  in  the  Separation  and  Determination  of 
Potassium,  Sodium,  and  Lithium.  G.  F.  Smith  and  J.  F. 
Ross  (J.  Amer.  Chem.  Soc.,  1925,  47,  1020 — 1026). — A  mixture  of 
equal  volumes  of  n-butyl  alcohol  and  ethyl  acetate  is  shown  to  be 
satisfactory  for  the  separation  of  perchlorates  of  sodium  and 
potassium,  potassium  and  lithium,  and  sodium  and  lithium  sub¬ 
sequent  to  the  separation  of  potassium.  In  the  first  case,  two 
separations  are  necessary  (cf.  A.,  1923,  ii,  182;  this  vol.,  ii,  436, 
437).  S.  K.  T. 

Determination  of  Calcium  in  Blood  by  Tisdall's  Method. 

E.  P.  Clark  and  J.  B.  Collip. — (See  i,  713.) 

Critical  Studies  on  Methods  of  Analysis.  XV.  Magnesium. 

L.  A.  Congdon  and  G.  Vanderhook  {Chem.  News ,  1925, 130,  241 — 
243,  258 — 261,  273 — 276). — The  use  of  sodium  salts  as  precipitants 
in  the  methods  of  determining  magnesium  as  magnesium  ammonium 
phosphate  or  arsenate  gives  more  nearly  correct  results  than  the 
use  of  ammonium  salts,  probably  owing  to  slight  adsorption  of  part 
of  the  precipitant  by  the  precipitate  which  counterbalances  loss  due 
to  the  slight  solubility  of  the  precipitate.  Weighing  the  precipitate 
in  each  case  after  ignition  to  pyrophosphate  is  preferable  to  an 
indirect  determination  by  alkalimetric  or  iodometric  processes. 
[Cf.  B.,  June  26th.]  A.  R.  P. 

Determination  of  Magnesium  in  Presence  of  Aluminium. 

F.  L.  Hahn  ( Z .  anorg.  Chem.,  1925,  144,  142 — 144;  see  Jander  and 

others,  ibid.,  142,  329). — The  method  of  determining  magnesium  in 
presence  of  large  quantities  of  aluminium  by  precipitating  as 
magnesium  ammonium  phosphate  in  presence  of  tartaric  acid, 
which  holds  aluminium  in  solution,  whilst  found  to  give  exact 
results  by  some  workers,  has  been  found  unsuitable  by  the  author, 
and  is  not  recommended.  S.  I.  L. 

Reagent  for  Aluminium.  L.  P.  Hammett  and  C.  T.  Sottery 
(J.  Amer.  Chem.  Soc.,  1925,  47,  142 — 143). — The  supposed  precipi¬ 
tate  of  aluminium  hydroxide  is  dissolved  in  hydrochloric  acid  and 
ammonium  acetate  solution  containing  ammonium  aurintricarb- 
oxylate.  After  lake  formation  (crimson  for  aluminium)  has  taken 
place,  the  solution  is  made  alkaline  with  ammonia  solution  containing 
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ammonium  carbonate.  This  removes  interfering  lakes  formed 
from  chromium  and  alkaline-earths.  Ferric  iron  must  first  be 
removed.  L.  J.  H. 

Gravimetric  Determination  of  Aluminium  and  its  Separ¬ 
ation  from  Manganese  by  the  Use  of  “  Infusible  White  Preci¬ 
pitate.”  B.  Solaja  ( Chem.-Ztg .,  1925,  49,  337— 338).— The 
solution  is  neutralised  with  ammonia,  ammonium  chloride  is  added, 
and  the  mixture  digested  overnight  with  a  quantity  of  “  infusible 
white  precipitate  ”  (ClHg*NH2)  equal  to  ten  times  the  amount  of 
alumina  present.  The  precipitate  is  collected,  washed  with  cold 
water,  and  ignited  to  alumina.  The  process  effects  complete 
separation  of  aluminium  from  manganese  in  one  operation  and  the 
precipitated  aluminium  hydroxide  filters  more  readily  than  that 
produced  by  ammonia.  [Cf.  B.,  June  26th.]  A.  R.  P. 

Alkalimetric  Determination  of  Aluminium  Salts  and  Free 
Acids  in  the  Presence  of  One  Another.  T.  Sabalitschka  and  G. 
Reichel  (Arch.  Pharm.,  1925,  263,  193 — 196). — Excess  of  sulphuric 
acid  in  a  solution  of  aluminium  sulphate  may  be  determined  by 
titration  with  potassium  hydroxide,  using  as  indicator  either  the 
colouring  matter  of  pseonies  (red  in  acid,  colourless  in  aluminium 
sulphate  solution  containing  no  excess  of  acid)  or  sodium  alizarin- 
sulphonate.  By  the  method  of  Stock  (A.,  1900,  ii,  247,  315) — 
titration  with  alkali  in  the  presence  of  barium  chloride,  using 
phenolphthalein  as  indicator — the  total  amount  of  acid  in  the 
solution  (e.g.,  excess  acid  and  acid  equivalent  to  aluminium)  may 
be  found,  the  difference  between  total  and  excess  acid  showing  the 
amount  of  aluminium  present.  Stock’s  method  applies  only  to 
the  sulphate  and  chloride,  but,  e.g.,  the  acetate  is  converted  into 
the  sulphate  by  treatment  with  excess  of  strong  sulphuric  acid. 
After  evaporation  to  fuming,  the  residue  is  dissolved  in  water  and 
diluted  to  a  known  volume.  Part  of  the  solution  is  then  examined 
for  excess  acid  by  titration  with  alkali,  using  the  pseony  indicator, 
until  colourless.  Another  part  is  treated  with  barium  chloride 
and  titrated  with  alkali,  using  phenolphthalein,  to  redness,  then 
heated  to  boiling  to  remove  the  colour,  and  re-titrated  to  rose 
colour,  the  total  titration  giving  the  total  acid.  The  paeony 
indicator  is  prepared  by  heating  the  red  petals  of  Pceonia  peregrina, 
Mill.,  var.  officinalis,  Retz,  and  P.  arborea,  Don.,  with  90%  alcohol. 
Excess  of  this  indicator  gives  a  bad  end-point.  B.  F. 

Potentiometric  Standardisation  of  Potassium  Perman¬ 
ganate  Solution  with  Sodium  Oxalate.  C.  del  Fresno  ( Z . 
EleJctrochem.,  1925,  31,  199 — 200). — Potassium  permanganate  may 
be  standardised  potentiometrically  with  sodium  oxalate  at  70°. 
The  end-point  is  sharply  marked  and  is  the  same  as  in  the  chemical 
titration.  N.  H.  H. 

Separation  of  Iron,  Chromium,  Aluminium,  and  Phos¬ 
phoric  Acid  from  Zinc,  Nickel,  Cobalt,  and  Manganese,  and 
Determination  of  the  Last  Four  Elements.  K.  K.  Jarvinen 
(Z.  anal.  Chem.,  1925,  66,  81 — 100). — The  ordinary  methods  of 
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separating  iron,  chromium,  aluminium,  and  phosphoric  acid  from  the 
members  of  the  ammonium  sulphide  sub-group  by  means  of  ammonia, 
barium  carbonate,  or  sodium  acetate  have  to  be  repeated  several 
times  owing  to  adsorption  of  the  monoxides  by  the  sesquioxide 
precipitate.  This  may  be  overcome  and  a  complete  separation 
obtained  in  one  operation,  in  the  ease  of  iron,  or  two,  in  other  cases, 
by  the  following  procedure.  The  chloride  solution  is  neutralised 
with  ammonium  carbonate  until  a  faint  permanent  precipitate 
forms  and  boiled  with  2  g.  of  ammonium  sulphate.  The  boiling 
solution  is  treated  with  4  g.  of  sodium  nitrite  and  cooled;  the 
precipitate  contains  all  the  iron  and  phosphoric  acid  and  most  of 
the  aluminium  and  chromium.  After  filtering  and  washing,  the 
filtrate  is  boiled  with  a  further  1  g.  of  sodium  nitrite  to  remove 
any  remaining  sesquioxide.  For  the  separation  of  zinc,  cobalt, 
nickel,  and  manganese  from  the  filtrate,  successive  precipitations 
with  hydrogen  sulphide  under  pressure  in  0-035 A-hydroehloric 
acid,  2%  acetic  acid  and  2%  ammonia  are  recommended.  The 
precipitates  in  each  case  are  converted  into  sulphate  for  weighing. 
The  zinc  sulphate  should  be  tested  colorimetrically  by  thiocyanate 
for  the  presence  of  traces  of  cobalt.  [Cf.  B.,  June  26th.]  A.R.  P. 

Gravimetric  Determination  of  Iron  and  a  Rapid  Method 
for  Dissolving-  Ignited  Iron  Oxide.  N.  A.  Tananaev  (Z. 
anorg.  Chem.,  1924,  136,  184 — 188). — Ferric  oxide  obtained  by  the 
ignition  of  a  precipitate  of  hydroxide  produced  by  the  addition  of 
ammonia  to  a  solution  of  ferric  sulphate,  chloride,  or  nitrate 
invariably  retains  traces  of  water  even  after  heating  for  1  hr.  over  a 
blast  burner.  Analyses  of  pure  iron  wire  by  this  method  gave 
results  as  much  as  2%  too  high,  but  more  nearly  correct  figures  were 
obtained  if  the  ignited  oxide  was  moistened  with  nitric  acid,  dried, 
and  again  heated  as  before.  Evaporation  of  a  solution  of  ferric 
nitrate  to  dryness  followed  by  calcination  of  the  residue  also  gave 
correct  results.  Strongly  ignited  ferric  oxide  may  be  dissolved 
readily  in  1  :  1 -hydrochloric  acid  if  a  few  drops  of  a  solution  of 
stannous  chloride  are  added  from  time  to  time.  A.  II .  P. 

Separation  of  Nickel  and  Copper  from  Iron.  E.  G.  R.  Ardagh 
and  G.  M.  Broughall  ( Univ .  Toronto,  Sch.  Eng.  Res.  Bull.,  1925, 
5,  227 — 235). — Conditions  are  given  for  the  complete  separation  of 
nickel  and  copper  from  ferric  hydroxide  by  means  of  ammonia  and 
ammonium  sulphate  or  chloride.  The  method  is  applicable  to  ores 
containing  these  three  metals.  [Cf.  B.,  1925,  381.]  T.  H.  P. 

Detection  and  Determination  of  Nickel  by  Means  of  a-Furil- 
dioxime.  B.  A.  Soijle  (J.  Amer.  Chem.  Soc.,  1925,  47,  981 — 
988). — Aqueous  or  alcoholic  solutions  of  a-furildioxime  give  a  red 
precipitate,  C22H1406N4Ni,  from  slightly  ammoniacal  solutions  of 
nickel  salts  and  may  be  used  in  place  of  a-dimethylglyoxime  for  the 
detection  (1  in  6xl06)  and  determination  of  this  metal.  In 
quantitative  work,  the  precipitate  may  be  weighed  directly,  or 
ignited  to  nickelous  oxide,  or  dissolved  and  the  metal  determined 
by  electrolysis  or  by  a  cyanide  titration.  Ferrous  iron  must  be 
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absent;  ammonio-cobaltous  ions  must  be  oxidised  with  hydrogen 
peroxide.  In  presence  of  manganic  salts,  acetic  acid  and  sodium 
acetate  must  be  added  (cf.  Brunck,  A.,  1907,  ii,  582,  989). 

S.  K.  T. 

Carbon  Error  in  the  Quantitative  Deposition  of  Nickel  and 
Iron  from  Complex  Oxalate  Electrolytes.  P.  K.  Frolich 
(Analyst,  1925,  50,  224 — 230). — No  conditions  were  found  under 
which  nickel  could  be  deposited  from  oxalate  electrolytes  without 
contamination  by  organic  matter,  but  in  the  case  of  iron  the  metal 
is  not  contaminated  at  the  beginning  of  the  reaction,  and  con¬ 
tamination  can  be  sufficiently  retarded  to  allow  of  quantitative 
deposition  by  the  addition  of  ammonium  chloride.  [Cf.  B.,  June 
26th.]  D.  G.  H. 

Determination  of  Vanadium.  W.  Hartmann  (Z.  anal.  Chem., 
1925,  66,  16 — 23). — The  vanadium  solution,  whether  obtained  by 
dissolving  the  substance  in  acids  or  by  an  alkali  fusion,  is  evaporated 
with  sulphuric  acid  until  fumes  are  evolved,  hydrochloric  acid  is 
added,  and  the  evaporation  repeated  to  reduce  the  vanadic  acid 
to  vanadyl  salt.  After  dilution  and  heating  at  70°,  the  vanadium 
is  determined  by  titration  with  permanganate  which  has  been 
standardised  against  a  pure  vanadium  compound  or  against  a 
similar  material  to  that  analysed,  but  of  known  vanadium  content. 
If  oxalic  acid  or  other  similar  substance  is  used  as  standard,  the 
vanadium  results  are  always  a  little  too  high,  but  may  be  corrected 
by  multiplying  by  0-9915.  Details  are  given  of  the  methods  used 
in  analysing  ferro vanadium  and  commercial  vanadium  pentoxide. 
[Cf.  B.,  1925,  381.]  A.  R.  P. 

Determination  of  Antimony.  V.  Auger  (Ann.  Chim.  analyt., 
1925,  7,  100). — Of  the  methods  for  determining  antimony  proposed 
by  Ecke  (A.,  1924,  ii,  705),  the  first  is  worthless  for  both  chemical 
and  arithmetical  reasons,  and  the  second  will  fail  in  the  presence  of 
much  copper.  [Cf.  B.,  1925,  430.]  D.  G.  H. 

Fluorescence  as  a  Criterion  of  Purity  in  Organic  Com¬ 
pounds.  E.  Bayle  and  R.  Fabre  (J.  Pharm.  Chim.,  1925,  [viii], 
1,  248 — 253). — The  spectrophotometric  curves  defining  the  colour 
of  the  fluorescence  of  a  substance  (cf.  A.,  1924,  ii,  583)  are  shown 
to  be  criteria  of  the  purity  of  the  latter.  The  curves  exhibit  peaks 
which  gradually  attain  a  stable  maximum  position  as  the  impurities 
are  removed.  S.  K.  T. 

Rapid  Determination  of  Phenols  in  Essential  Oils,  using 
Small  Quantities  of  Material.  L.  Reti  (Chem.-Ztg.,  1925,  49, 
306). — On  shaking  0-5  or  1-0  c.c.  of  the  oil  with  3 — 5%  sodium 
hydroxide  solution  in  an  absorption  vessel  (“  phenolometer  ”) 
constructed  like  Gerber’s  butyrometer,  and  centrifuging  the  mixture 
a  good  separation  is  obtained ;  the  diminution  in  volume,  corre¬ 
sponding  with  the  amount  of  phenol  present,  can  be  read  with 
great  accuracy  to  0-01  c.c.  [Cf.  B.,  1925,  424.]  A.  C. 

Test  for  Pentoses.  P.  Thomas  (Bull.  Soc.  Chim.  biol.,  1925, 
7,  102 — 112).— When  an  aqueous  solution  of  a  pentose,  or  of  com- 
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plex  derivatives  containing  a  pentose,  is  poured  carefully  on  to  a 
0-3%  solution  of  (3-naphthol  in  concentrated  sulphuric  acid,  a  deep 
blue  (ultramarine)  ring  is  formed;  the  colour  is  intensified  on 
gentle  shaking  and  diffuses  into  the  acid,  the  original  ring  of  colour 
becoming  greenish-brown.  The  reaction  appears  to  be  charac¬ 
teristic  of  pentoses  and  does  not  occur  with  the  other  sugars,  alde¬ 
hydes,  and  ketones  examined.  The  blue  colour  seems  to  be  due 
to  direct  combination  between  the  pentose  and  (3-naphthol,  and 
does  not  involve  the  intermediate  formation  of  furfuraldehyde. 
The  latter  gives  an  intense  orange-red  colour  with  [3-naphthol, 
above  which  a  green  ring  forms,  but  no  blue  colour  is  produced. 

C.  T.  G. 

Reducing  Action  of  Dextrose  on  Copper  Salts  in  Alkaline 
and  Acid  Solution.  P.  Fletjry  and  P.  Tavernier  (Bull.  Soc. 
Ghim.  biol.,  1925,  7,  331 — 335). — The  reducing  action  of  dextrose 
on  copper  salts  is  influenced  in  acid  solution  (Barfoed’s  copper 
acetate  reagent)  by  the  presence  of  many  chlorides,  mannitol, 
and  the  concentration  of  the  copper,  whilst  in  alkaline  solution 
(Bertrand’s  reagent)  all  alkaline  and  alkaline -earth  salts,  as  well 
as  mannitol,  have  a  retarding  effect.  [Cf.  B.,  1925,  417.] 

T).  G.  H. 

Interaction  of  Dextrose  and  Methylene -blue  in  an  Alkaline 
Medium.  E.  Knecht  and  E.  Hibbert  (J.  Soc.  Dyers  Col.,  1925, 
41,  94— -95).— The  possibility  of  over-reduction  of  methylene-blue 
in  the  reaction  between  this  dye  and  dextrose  in  an  alkaline  medium 
is  avoided,  and  the  reaction  is  thereby  made  available  for  the  deter¬ 
mination  of  dextrose,  by  acidifying  the  product  within  a  few 
seconds  after  the  commencement  of  the  reaction.  A  mixture 
containing  sodium  hydroxide,  dextrose,  and  methylene-blue  is 
boiled  in  an  atmosphere  of  carbon  dioxide,  or  preferably  nitrogen, 
excess  of  hydrochloric  acid  is  quickly  added,  and  the  excess  of 
methylene-blue  titrated  in  the  usual  way  with  titanous  chloride 
and  iron  alum.  Thiocarmine-i?  in  the  presence  of  rosinduIine-J? 
and  sodium  tartrate  is  quantitatively  reduced  by  titanous  chloride 
before  the  latter  dye  is  affected.  [Cf.  B.,  1925,  348.]  A.  J.  H. 

Determination  of  Volatile  Organic  Acids.  A.  Bohanes 

( Chern .  Listy,  1925,  19,  121 — 123). — The  time  of  distillation  of 
volatile  organic  acids  may  be  reduced  by  the  addition  of  glycerol 
(50  c.c.  to  100  c.c.  of  liquid  to  be  distilled)  with  or  without  water. 
The  temperature  must  not  materially  exceed  120°,  and  if  necessary 
the  operation  is  finished  in  a  current  of  steam.  [Cf.  B.,  June  26th.] 

D.  G.  H. 

Determination  of  Formic  Acid  in  Blood  and  Urine.  F.  De 

Eds.— (See  i,  713.) 

Detection  of  Ethyl  Phthalate  in  Ethyl  Alcohol.  J.  T. 

Raleigh  and  S.  U.  Marie  (J.  Amer.  Ghem.  Soc.,  1925,  47,  589 — 
590). — Detection  of  ethyl  phthalate  in  ethyl  alcohol  by  evaporating 
the  sample  to  dryness  with  dilute  sodium  hydroxide  solution,  and 
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fusing  the  residue  with  resorcinol,  is  untrustworthy,  as  the  aqueous 
extract  of  the  fused  mass  still  shows  a  fluorescence,  although  of  a 
slightly  different  colour,  in  the  absence  of  ethyl  phthalate.  A 
suggested  alternative  is  to  evaporate  the  sample  to  a  small  volume 
and  pour  the  residue  into  a  large  volume  of  very  dilute  sodium 
hydroxide  solution.  The  presence  of  ethyl  phthalate  is  indicated 
by  a  turbidity,  but  the  test  is  not  conclusive.  F.  G.  W. 

Chemical  Nature  of  Fats.  I.  Iodine  Super-value  of 
Fatty  Oils  and  Unsaturated  Fatty  Acids.  B.  M.  Margosches, 
L.  Friedmann,  and  W.  Tschorner. — (See  i,  629.) 

Determination  of  Formaldehyde.  E.  Schuler  (Ber.,  1925, 
58,  [B],  732 — 736). — The  formaldehyde  solution  is  added  to  an 
excess  of  standard  potassium  cyanide  solution  in  the  presence 
of  magnesium  sulphate,  which  accelerates  the  hydrolysis  of 
the  primarily-formed  potassium  derivative  of  glycollonitrile, 
2CH2(OK)-CN  +  MgS04  +  6H20  =  2CH2(0H)*C02K  +  Mg(OH)2  + 
(NH4)2S04.  After  1 — 2  mins,  the  precipitated  magnesium  hydr¬ 
oxide  is  dissolved  by  ammonium  chloride,  a  little  potassium  iodide 
and  not  more  than  2 — 3  drops  of  ammonia  (10%)  are  added,  and  the 
excess  of  potassium  cyanide  is  titrated  rapidly  with  0-05  A- silver 
nitrate  solution.  The  method  is  accurate  in  the  presence  of  10% 
of  acetaldehyde,  50%  of  acetone,  or  50%  of  ethyl  alcohol. 

For  the  determination  of  very  small  amounts  of  formaldehyde, 
the  solution  under  investigation  is  added  to  a  measured  excess 
of  standard  potassium  cyanide  solution.  After  2 — 3  mins,  the 
mixture  is  acidified  strongly  with  concentrated  hydrochloric  acid 
and  treated  with  bromine  water  until  permanently  yellow;  excess 
of  bromine  is  removed  by  addition  of  phenol.  Potassium  iodide  is 
added  to  the  clear,  colourless  solution,  and  the  liberated  iodine  is 
titrated  after  30  mins,  with  sodium  thiosulphate.  The  potassium 
cyanide  solution  must  be  standardised  iodometrically.  The  process 
gives  accurate  results  in  the  presence  of  5%  of  acetaldehyde,  50% 
of  acetone,  ethyl  alcohol,  or  methyl  alcohol,  or  of  1%  of  dextrose 
or  lactose.  [Cf.  B.,  1925,  423.]  H.  W. 

Analysis  of  Xanthate.  W.  S.  Calcott,  F.  L.  English,  and 
F.  B.  Downing  {Eng.  Min.  J.  Press.,  1924,  118,  980 — 981). — The 
xanthate  is  precipitated  as  the  copper  salt  from  a  slightly  alkaline 
solution  by  means  of  copper  sulphate-sodium  tartrate  reagent, 
the  precipitate  is  collected  and  decomposed  with  nitric  acid,  the 
copper  being  determined  volumetrically.  Sulphides  or  thio- 
carbonates,  but  not  thiosulphates,  sulphites,  carbonates,  xanthyl 
disulphide,  or  ethyl  xanthate  cause  high  results.  A.  A.  E. 

Qualitative  Test  for  Weak  [Organic]  Bases.  R.  Robinson 
(J.  Chem.  Soc.,'  1925,  127,  768 — 769). — A  saturated  solution  of 
ferric  chloride  in  concentrated  hydrochloric  acid  when  added  to 
a  solution  of  a  weak  base  in  light  petroleum  produces  three  layers, 
the  middle  one  of  which  contains  the  base.  This  behaviour  is 
due  to  the  formation  of  ferrichlorides.  Carboxylic  acids,  acid 
chlorides,  thiophen,  safrole,  diphenyl  ether,  and  methyl  and  ethyl 
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alcohols  do  not  give  the  reaction,  the  two  last  named  being  too 
soluble  in  water.  Other  applications  of  the  reaction  are  described. 

S.  K.  T. 

Toxicological  Detection  of  Hydrocyanic  Acid  by  Chelle’s 
Reaction.  G.  Magnin  ( J .  Pharm.  Chim.,  1925,  [viii],  1,  336 — 
339). — After  keeping  for  periods  up  to  6  years,  specimens  of  viscera 
suspected  to  contain  hydrocyanic  acid  have  been  tested  by  the 
direct  phosphoric  acid  method  and  by  the  method  of  Chelle.  The 
former  method  gave  negative  results  in  all  cases;  the  latter  gave 
results  identical  with  those  originally  obtained  on  the  fresh 
specimens.  C.  P.  S. 

Determination  of  Cyanamide.  L.  A.  Pinck  (Ind.  Eng.  Chem., 
1925,  17,  459 — 460). — The  adverse  effect  of  the  presence  of  cyan- 
amide  derivatives  on  the  determination  of  cyanamide  by  the  usual 
methods  may  be  overcome  by  extracting  the  crude  material  with 
water,  precipitating  the  silver  cyanamide  in  an  aliquot  portion 
of  the  extract  by  adding  concentrated  ammonia  and  ammoniacal 
silver  liitrate  solution,  dissolving  the  precipitate  in  dilute  nitric 
acid,  and  either  titrating  the  silver  cyanamide  with  thiocyanate 
or,  if  carbide  is  present,  determining  its  nitrogen  content.  Re-dis¬ 
solution  and  re -precipitation  of  the  silver  cyanamide  is  necessary 
if  a  very  large  proportion  of  dicyanodiamide  is  present. 

Determination  of  Picric  Acid  in  the  Presence  of  other 
Nitro-compounds.  L.  Desvergnes  {Ann.  Chim.  Analyt.,  1925, 
7,  97 — 100). — To  an  alcoholic  solution  of  the  dry,  powdered  material 
is  added  a  solution  of  potassium  iodide  and  iodate,  and  the  mixture 
titrated  with  sodium  thiosulphate  solution.  Extraction  with 
carbon  tetrachloride  may  be  used  to  separate  the  picric  acid  when 
mixed  with  1-nitronaphthalene.  [Cf.  B.,  1925,  429.] 

D.  G.  H. 

[Determination  of]  Uric  Acid  in  Blood.  W.  G.  Lennox  and 
M.  E.  O’Connor. — (See  i,  711.) 

Silicododecatungstic  Acid.  [Determination  of  Alkaloids.] 

E.  0.  North  and  G.  D.  Beal  ( J .  Amer.  Pharm.  Assoc.,  1924,  13, 
889 — 898,  1001 — 1009). — When  a  solution  containing  sodium 
tungstate,  sodium  silicate,  and  hydrochloric  acid  is  shaken  with 
ethyl  ether,  and  the  ethereal  solution  evaporated,  stable  white 
crystals,  4H20,Si02*12W03,5H20,  are  obtained.  The  potassium 
and  ammonium  salts  were  prepared,  as  well  as  salts  of  organic  bases, 
the  alkaloidal  salts  being  but  slightly  soluble.  Alkaloids  may  be 
determined  volumetrically  by  treating  an  extract,  acidified  with 
hydrochloric  acid,  with  the  silicotungstic  acid  solution  until  a 
drop  of  the  supernatant  liquid  yields  a  green  colour  with  a  reddish- 
or  brownish- orange  coloured  solution  of  malachite-green  in  hydro¬ 
chloric  acid.  Chemical  Abstracts. 

Potentiometric  Determination  of  Alkaloids  with  a  Hydrogen 

Electrode.  F.  Muller  ( Z .  Elektrochem.,  1924,  30,  587 — 600). — 
The  results  obtained  by  the  electrometric  titration  of  various 
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alkaloids  are  given,  together  with  the  corresponding  pa  curves. 
In  the  case  of  atropine,  by  means  of  a  back  titration  with  sodium 
hydroxide  free  from  carbonate  after  adding  excess  of  hydrochloric 
acid,  the  break  in  the  pn  curve  corresponds  with  &B.0H=  1  X 10“ 4 
(16-5°).  Cocaine  gave  &b-oe=2-5  X  10~6  (24°)  and  narcotine 

0*73  X 10  8  (24°).  No  values  could  be  calculated  for  veratrine, 
narceine,  and  theobromine,  the  first-named  being  a  mixture  of 
several  alkaloids,  and  the  last  two  giving  no  sharp  break  in  the 
curves.  The  titration  of  alkaloid  salts  with  alkali  hydroxide 
gives  satisfactory  results  in  the  cases  of  pilocarpine  and  isopilo¬ 
carpine  hydrochlorides  (&b-oh=1'07  X  10-7  and  0-68  X  10-7  at  18°) 
and  of  emetine  and  arecoline  hydrobromides  [&b-Oh=0-81  x  10  6 
(16°)  and  1-45  X 10-7  (17-5°),  respectively].  With  morphine  hydro¬ 
chloride,  disturbing  reduction  reactions  occur,  which  are  partly 
eliminated  by  the  use  of  a  smooth  platinum  electrode,  and  with 
codeine  phosphate,  the  breaks  in  the  curve  are  not  sharp  enough 
for  conclusions  to  be  reached.  The  most  suitable  indicators  for 
the  different  cases  are  indicated  where  possible  from  the  potentio- 
metric  measurements.  C.  H.  D.  C. 

Simple  Determination  of  the  Alkaloid-content  of  Nux 
Vomica  and  of  Strychnos  Preparations.  T.  Sabalitschka 
and  C.  Jungermann  ( Pharm .  Zentr.,  1925,  66,  145 — 150). — 
That  the  official  method  of  determination  is  faulty  has  already  been 
pointed  out  (cf.  e.g.,  Herzog,  “  Chemishe  und  physikalische  Priif- 
ungsmethoden  des  Deutschen  Arzneibuches,”  1924).  It  is  found 
that  the  convenient  procedure  adopted  for  the  lupin  alkaloids  (A., 
1924,  ii,  635)  is  well  adapted  for  this  determination  also,  with  the 
further  improvement  that  the  ether-chloroform  extract  is  filtered 
(with  precautions  to  avoid  evaporation)  before  the  aliquot  part  is 
pipetted  off.  [Cf.  B.,  1925,  297.]  W.  A.  S. 

Microchemical  Reactions  for  Tyramine  and  Histamine. 

L.  van  Itallie  and  A.  J.  Steenhauer  {Pharm.  WeeJcblad,  1925, 
62,  429 — 433). — The  appearances  under  the  microscope  of  the 
picrates,  chloroplatinates,  iodoplatinates,  double  bismuth  iodides, 
phosphotungstates,  and  silicotungstates  are  described.  S.  I.  L. 

Identification  of  Vat  Dyes  on  Cotton.  J.  I.  M.  Jones  and 
W.  Kilby  (J.  Soc.  Dyers  and  Col.,  1925,  41,  127 — 136). — Tables 
are  given  showing  the  reactions  with  various  appropriate  reagents 
of  patterns  of  cloth  dyed  with  commercial  vat  dyes,  which  are 
listed  under  trade  names,  with  the  “  Colour  Index  ”  numbers  when 
available.  [Cf.  B.,  1925,  437.]  W.  A.  S. 

Detection  of  Urobilin  in  Urine  and  Determination  of 
Chlorides  in  Blood.  Ho dillon. — (See  i,  722.) 

Determination  of  Bile  Acids.  E.  Herzfeld  and  A.  Haem- 
merli. — (See  i,  722.) 
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Spectrum  of  Hydrogen.  E.  Gehrcke  and  E.  Lau  (Ann. 
Physik,  1925,  [iv],  76,  673—679;  cf.  A.,  1923,  ii,  197,  802).— A 
long,  silvered  discharge  tube  with  a  fluorite  window  has  been  used 
for  the  study  of  the  continuous  and  many-lined  spectra  of  hydrogen. 
In  agreement  with  Schumann,  a  continuous  spectrum  is  found  to 
extend  from  3300  to  1950  A.  When  electrolytic  hydrogen  is  used, 
a  large  number  of  lines  are  superposed  on  the  continuous  ground. 
These  are  shown  to  be  due  to  carbon  monoxide  as  an  impurity.  It 
is  concluded  that  under  the  experimental  conditions  pure  hydrogen 
shows  a  continuous  spectrum  free  from  lines.  This  view  is  not  in 
harmony  with  the  results  of  other  observers,  but  the  lines  found 
nearly  always  agree  with  those  traced  to  carbon  monoxide.  The 
same  conditions  of  excitation  cause  both  the  continuous  and  many- 
lined  spectra  to  be  strongly  developed.  When  the  Balmer  series 
appears  strongly,  these  spectra  are  weak.  Slow  electrons  therefore 
favour  the  appearance  of  both  spectra.  Stark  has  obtained  a  spatial 
separation  of  the  continuous  and  many-lined  spectra,  and  Horton 
and  Davies  give  the  excitation  potentials  as  12-6  and  15-9  volts. 
The  authors  have  measured  the  intensities  of  the  continuous  and 
many-lined  spectra  under  different  conditions,  and  the  results  indi¬ 
cate  a  difference  of  6  volts  between  the  excitation  potentials. 

The  parallelism  between  the  effects  of  slow  electrons  and  con¬ 
denser  discharges  recorded  earlier  is  confirmed  and  extended.  Two 
groups  of  lines  symmetrically  distributed  about  5881-87  and 
5832-40  A.  are  added  to  those  already  found.  R.  A.  M. 

Ultra-violet  Spark-spectra  of  some  Elements.  R.  J.  Lang 
(Phil.  Trans.,  1924,  A,  224,  371 — 419). — The  spectrograph  used  is 
a  modified  form  of  that  of  McLennan  (A.,  1920,  ii,  650)  of  greatly 
increased  efficiency.  The  instrument  was  calibrated  over  the 
range  2000 — 200  A.,  in  which  range  the  spectra  of  the  following 
elements  have  been  photographed :  carbon,  calcium,  titanium, 
vanadium,  chromium,  manganese,  cobalt,  arsenic,  molybdenum, 
cadmium,  tin,  antimony,  tellurium,  cerium,  platinum,  gold,  lead, 
bismuth,  thorium,  and  uranium.  The  wave-lengths  recorded  are 
given  in  tabular  form,  together  with  the  corresponding  data  of  other 
observers.  R.  W.  L. 

Spectra  of  Oxygen  and  Sulphur.  E.  Bungartz  (Ann. 
Physik,  1925,  [iv],  76,  709 — 728). — According  to  Sommerfeld,  odd 
multiplicity  of  spectral  terms  is  to  be  expected  in  the  oxygen- 
sulphur-selenium  sub-group  of  the  periodic  table.  Evidence  is 
cited  that  the  p  and  d  terms  of  the  “  doublet  ”  system  of  the  oxygen 
spectrum  are  really  triple  terms.  Experimental  details  are  given 
whereby  Wood’s  method  of  exciting  the  Balmer  series  of  hydrogen 
(A.,  1920,  ii,  569)  can  be  applied  to  oxygen.  The  series  spectrum 
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is  obtained  in  great  purity  against  a  perfectly  even  background. 
In  the  ultra-violet,  however,  the  band  spectrum  is  not  entirely 
eliminated.  The  extension  of  the  experiments  to  sulphur  has  been 
worked  out  with  interesting  results.  The  series  spectrum  of  sulphur 
has  been  completed  by  the  addition  of  two  triplets  belonging  to  the 
I  and  II  diffuse  series  and  located  in  the  near  infra-red.  A  large 
number  of  new  lines  have  been  measured  extending  from  6173-53 
to  8694-296  A.,  and  four  lines  for  oxygen  are  recorded  in  the  same 
region.  The  sulphur  lines  are  narrow  and  complicated  in  structure, 
but  they  have  been  provisionally  classified  into  series.  R.  A.  M. 

Spectra  of  the  Metals  of  the  Aluminium  Sub-group.  K.  R. 

Rao  ( Proc .  Physical  Soc.,  1925,  37,  259 — 264). — The  light  from  an 
aluminium  spark  under  water  was  passed  through  the  vapour  of 
thallium  and  of  indium  heated  in  a  steel  tube  provided  with  quartz 
windows  to  temperatures  up  to  1500°.  Tables  and  photographs  of 
the  spectra  as  far  as  2000  A.  are  given.  None  of  the  lines  of  the 
principal  series  appears  as  an  absorption  line,  even  at  the  highest 
temperature.  In  both  cases,  at  high  temperatures  there  is  a  chan¬ 
nelled  space  spectrum  consisting  of  asymmetrical  bands  degraded 
towards  the  red.  There  is  very  marked  absorption  of  the  members 
of  h r2— mS'.  E.  B.  L. 

Series  Spectra  of  Two-valency-electron  Atoms  of  Phos¬ 
phorus  (PIV),  Sulphur  (SV),  and  Chlorine  (Cl  VI).  I.  S. 

Bowen  and  R.  A.  Millikan  (Physical  Rev.,  1925,  [ii],  25,  591 — 
599). — The  regular  and  irregular  X-ray  doublet  laws,  already  shown 
to  be  applicable  throughout  the  whole  field  of  optics  so  long  as  a 
series  of  atoms  of  like  electronic  structure  but  varying  effective 
nuclear  charge  is  concerned,  have  been  used  to  predict  the  positions 
of  lines  in  the  spectra  of  two-electron  atoms,  although  in  this  case 
the  spectra  consist  of  triplets  and  singlets  instead  of  doublets  as 
in  the  case  of  stripped  atoms.  For  P  IV,  23  lines  have  been  identi¬ 
fied,  for  S  V  17,  and  for  Cl  VI  6 ;  12  term  values  of  P  IV  and  8  of 
S  V  were  determined,  and  all  known  term  values  for  two-electron 
atoms  of  magnesium,  aluminium,  silicon,  phosphorus,  and  sulphur 
are  tabulated.  It  is  shown  that  when  the  frequency  of  a  given 
spectral  line  progresses  linearly  with  the  atomic  number  ( i.e .,  to 
follow  the  irregular  doublet  law)  the  line  is  produced  by  a  jump 
between  orbits  of  the  same  total  quantum  number ;  the  screening 
constants  differ.  A.  A.  E. 

Series  Spectra  of  Three-valency-electron  Atoms  of  Phos¬ 
phorus  (P  III),  Sulphur  (S  IV),  and  Chlorine  (Cl  V).  R.  A. 

Millikan  and  I.  S.  Bowen  (Physical  Rev.,  1925,  [ii],  25,  600 — 
605;  cf.  preceding  abstract). — There  have  been  identified  21  lines 
of  P  III,  20  lines  of  S  IV,  and  10  of  Cl  V ;  10  term  values  of  P  III 
and  10  of  S  IV,  including  the  x  level,  have  been  determined. 
Screening  constants  for  one-,  two-,  and  three -valency- electron 
systems  increase  regularly  with  the  number  of  valency  electrons, 
and  decrease  with  increase  in  the  atomic  number.  A.  A.  E. 
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Chlorine  Spark  Spectra.  L.  Bloch  and  E.  Bloch  ( Compt . 
rend.,  1925,  180,  1740 — 1742). — The  oscillatory  discharge  in  an 
electrodeless  tube  is  capable  of  exciting  first  and  second  order  spark 
spectra.  Sodium  chloride  is  introduced  into  a  tube  which  is  then 
evacuated.  The  salt  decomposes,  furnishing  sufficient  chlorine 
to  maintain  the  discharge.  If  the  discharge  is  interrupted  the 
experiment  must  be  started  afresh.  The  spectrum  contains  lines 
due  to  chlorine,  air,  and  alkali  metal.  The  air  lines  are  easily 
recognised,  and  only  the  lines  which  persist  when  another  alkali 
chloride  is  substituted  for  sodium  chloride  are  due  to  the  halogen. 
The  lines  of  the  arc  spectrum  Cl  I  are  absent.  The  first  order  spark 
spectrum,  Cl  II,  contains  the  triplets  4819 — 4810 — 4794  and  4253 — 
4241 — 4233  and  the  complex  triplets  5457 — 5444 — 5423  and  3861 — 
3851 — 3845  A.  Many  new  lines  similar  to  the  above  have  been 
found  (but  not  recorded  in  this  paper)  and  ascribed  to  Cl  II.  A 
large  number  of  additional  lines  are  ascribed  to  the  second  order 
spark  spectrum  Cl  III.  The  Cl  III  spectrum  extends  far  into  the 
ultra-violet  and  includes  the  lines  3991-625,  3720-4,  3658-5,  3624-3, 
3622-7,  3613-9,  3602-2.  R.  A.  M. 

Allocation  of  Terms  to  Some  Multiplets  in  the  Iron 
Spectrum.  S.  Goudsmit  ( Proc .  K.  A  laid.  Wetensch.  Amsterdam, 

1924,  27,  572 — 583). — Terms  have  been  allocated  to  the  members 

of  the  multiplets  discovered  by  Walters  in  the  iron  spectrum,  using 
the  rules  of  Sommerfeld  and  Lande.  S.  B. 

Structure  of  Cobalt  Spectrum.  M.  A.  Catalan  (Z.  Physik, 

1925,  32,  336 — 369).- — A  classification  of  517  lines  is  given  and  dis¬ 

cussed;  the  energy  levels  show  great  similarity  to  those  of  iron; 
the  terms  show  remarkable  regularity.  E.  B.  L. 

Wave-length  and  Width  of  the  K-Ab  sorption  Limit  of  Zinc. 

B.  Walter  (Z.  Physik,  1925,  32,  409 — 414). — This  wave-length  for 
zinc  lies  between  the  L$  line  of  tungsten,  1279-17  X  10  n  cm.,  and 
the  Ly  line  of  tantalum,  1281-Ox  10“n  cm.  The  value  calculated 
from  Kossel’s  theory  is  (1280^1-0)  x  10'11  cm.  E.  B.  L. 

Spectrum  of  Germanium.  J.  Lunt  {Month.  Not.  Roy.  Astr. 
iSoc.,  1924,  85,  38 — 46). — The  spectrum  of  germanium  has  been  re¬ 
examined  in  the  visible  region.  The  spark  discharge  between 
metallic  electrodes  and  the  vacuum  discharge  through  germanium 
chloride  were  both  used,  and  the  lines  have  been  classified  according 
to  their  behaviour  under  various  discharge  conditions.  Discrepan¬ 
cies  up  to  1-5  A.  were  found  between  the  wave-lengths  of  the  spark 
and  vacuum  tube  lines.  S.  B. 

Large  Line-displacements  in  the  Spectra  of  Germanium 
and  Chlorine  under  Different  Conditions  of*  Temperature. 

J.  Lent  {Month.  Not.  Roy.  Astr.  Soc.,  1924,  85,  148 — 156 ;  cf. 
preceding  abstract). — Displacements  of  certain  lines  in  the  spectra 
of  germanium  and  chlorine,  of  the  order  of  1  A.,  are  occasioned  by 
alteration  of  discharge  conditions.  The  displacements  in  chlorine 
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have  been  tabulated  from  a  comparison  of  the  wave-lengths  of  the 
lines  excited  in  germanium  chloride  vapour  in  vacuum  tubes  under 
widely  differing  types  of  discharge.  The  displacements  are  attri¬ 
buted  to  changes  in  “  temperature  ”  with  the  various  conditions 
imposed,  and  a  parallel  is  drawn  with  displacements  observed  in 
stellar  spectra.  S.  B. 

Quartet-system  Multiplets  in  the  Arc  Spectrum  of  Yttrium. 

W.  F.  Meggers  and  B.  E.  Moore  (J.  Washington  Acad.  Sci.,  1925, 
15,  207 — 210). — Measurements  of  the  magnetic  resolutions  of 
yttrium  arc  lines  have  revealed  prominent  quartet  terms  which  have 
their  analogues  in  the  scandium  arc  spectrum  (Meggers,  this  vol., 
ii,  77).  The  agreement  between  the  observed  interval  ratios  for 
the  quartet  terms  F,  F',  and  Gl  and  those  calculated  by  Lande’s 
interval  rule  ( Z .  Physik,  1923,  15,  189),  is  good,  but  poor  for  the 
quartet  D  term.  M.  S.  B. 

Regularity  in  the  Fine  Structure  of  Spectral  Lines.  G. 

Joos  ( Physikal .  Z.,  1925,  26,  380 — 382). — The  spacings  of  the  fine 
structure  of  the  cadmium  triplets,  2p— 2s,  and  of  the  bismuth  line 
4722  are  multiples  of  0-05.  The  introduction  of  a  further  quantum 
number,  /,  is  necessary  to  explain  fine  structure  (cf .  Ruark,  Mohler, 
and  Chenault,  A.,  1924,  ii,  797).  J.  S.  C. 

Pole-effect  of  Barium  and  Neodymium  Rays  in  the  Visible 
Region  of  the  Spectrum.  J.  M.  Mohr  ( Compt .  rend.,  1925,  180, 
1397 — 1399). — With  metal  electrodes,  the  pole  effect  is  greater  at 
the  positive  than  at  the  negative  pole;  when  salts  are  used,  the 
reverse  is  true.  The  displacement  of  spectral  lines  is  of  the  same 
magnitude  and  sign  at  the  negative  pole,  using  carbon  electrodes,  as 
at  the  positive  pole  of  metal  electrodes.  Barium  and  neodymium 
salts  were  placed  in  the  crater  of  a  carbon  electrode  and  the  light 
from  the  centre  of  the  arc  and  the  two  poles  was  examined  in  one 
operation  with  an  interference  spectrograph.  The  barium  lines 
show  (a)  displacements  up  to  0-003  A.  for  the  negative  pole  and 
negligibly  small  displacements  for  the  positive  pole,  and  ( b )  a  few 
lines  with  larger  displacements,  e.g.,  for  6141-75  :  negative  4-0-008, 
positive  -f-0-002 ;  and  for  5777-77  :  negative  —0-005,  positive 
0-000.  The  connexion  between  pole-effect  and  the  lines  in  a  series 
does  not  appear.  The  displacements  are  equally  small  with 
neodymium.  Calcium  lines  were  observed  owing  to  impurity,  and 
earlier  measurements  of  the  displacement  are  confirmed.  This  fact 
supports  the  view  that  the  pole  effect  is  not  due  to  the  density  of  the 
vapours.  R.  A.  M. 

New  Lines  between  3100  and  2200  A.  in  the  Arc  Spectrum  of 
Lanthanum  at  Normal  Pressure.  S.  Pina  de  Rubies  (Compt. 
rend.,  1925,  180,  1478 — 1480). — The  wave-lengths  and  intensities 
of  more  than  200  lines  in  the  arc  spectrum  of  lanthanum  between 
the  limits  indicated  are  recorded.  J.  S.  C. 

X-Ray  Spectra  of  Praseodymium,  Neodymium,  and 
Samarium.  E.  Gleditsch  and  E.  Botolfsen  (Compt.  rend., 
1925,  180,  1653 — 1655). — The  X-ray  spectra  of  praseodymium, 
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neodymium,  and  samarium  have  been  investigated  by  the  method  of 
Siegbahn,  using  a  rotating  crystal  of  rock  salt.  The  following  values, 
in  Angstrom  units,  have  been  found  for  the  characteristic  wave¬ 
lengths  of  the  different  rays.  Praseodymium  :  a=2-4635,  (3j  = 
2-2632,  p3=2-2218,  p2=2-1268,  7l=l-9794,  y2=l-8844,  y3=l-8255. 
Neodymium  :  a=2-3725,  p1=2-1707,  (33=2-1303,  pa=2-0282,  y1= 

1- 8708,  y2=l*7937,  y3=l-7390.  Samarium:  a=2-2059,  (31  = 

2- 0014,  p3=  1-9610,  (3,=  1-8708,  v,=  1-7159,  ya=l*6475,  y3=  1-5970. 

W.  11. -K. 

Absorption  of  a  Line  of  the  Principal  Series  of  Singly 
Ionised  Atomic  Mercury.  L.  A.  Turner  and  K.  T.  Compton 
(. Physical  Rev.,  1925,  [ii],  25,  613 — 617). — Carroll’s  conclusion  that 
the  line  1942  A.  is  a  member  of  the  principal  series  and  2225  and 
2848  A.  of  the  subordinate  series  of  mercury  is  supported  by  the 
fact  that  only  the  first  shows  absorption  when  light  from  an  electrode¬ 
less  discharge  in  mercury  vapour  is  passed  through  a  region  of  a  low- 
voltage  arc  in  mercury  vapour  containing  a  high  concentration  of 
positive  ions.  Further,  the  lines  appear  respectively  at  6-7,  12-3, 
and  10-7  volts.  A.  A.  E. 

Spectrum  of  Mercury  under  Heavy  Current  Excitation. 

M.  Fukuda  (Japan.  J.  Phys.,  1924,  3,  139 — 153). — The  effect  on 
the  spectrum  from  a  mercury  arc  of  increasing  the  current  density 
up  to  5-3  amp./cm.2  has  been  examined  in  detail.  The  effect  con¬ 
sists  mainly  in  the  broadening  of  certain  lines  and  in  the  appearance 
of  a  large  number  of  lines  “forbidden”  by  the  selection  principle. 
Previously  known  series  in  the  spectrum  have  been  extended  to 
higher  members,  and  40  forbidden  lines  newly  arranged  in  series. 
The  critical  field  intensities  required  for  the  excitation  of  the  newly- 
observed  forbidden  lines  have  been  estimated.  In  addition,  a  large 
number  of  new  lines,  both  of  the  arc  and  the  spark  types,  have 
been  observed,  which  have  not  yet  been  arranged  in  series. 

S.  B. 

Absorption  and  Emission  Spectra  of  the  Geissler  Dis¬ 
charge  in  Mercury  Vapour  and  in  Mixtures  of  Mercury  and 
Hydrogen.  L.  A.  Turner  and  K.  T.  Compton  ( Physical  Rev., 
1925,  [ii],  25,  606 — 612). — The  positive  column  is  a  strong  absorber 
for  many  lines  of  the  sharp  and  diffuse  subordinate  series,  the 
strength  of  the  absorption  decreasing  in  the  order  2 p—2s,  2p—3s, 
and  2p—3d,  2p—4d,  2p—5d.  The  fact  that  the  absorption  by  atoms 
in  the  2 p1  state  is  greatest,  but  of  the  same  order  of  magnitude  as 
that  by  atoms  in  the  2p2  and  2 p3  states  is  difficult  to  reconcile  with 
the  short  life  of  the  2 p2  state.  The  bright  region  of  the  striated 
positive  column  (produced  by  addition  of  hydrogen)  showed  greater 
absorption  of  the  2p—2s  lines  than  did  the  dark  region.  The 
negative  glow  emitted  the  arc  spectrum  and  the  spark  line  2848  A. ; 
the  continuous  positive  column  emitted  the  arc  spectrum,  the 
striated  column  emitting  also  HgH  bands.  A.  A.  E. 

Vacuum  Thermo-element.  W.  J.  H.  Moll  and  H.  C.  Burger 
(Z.  Physik,  1925,  32,  575 — 581). — A  very  neat  and  sensitive  thermo- 
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couple  for  use  in  spectroscopy  is  described  and  a  graph  of  the  mercury 
spectrum,  automatically  registered,  given.  E.  B.  L. 

Radiating  Atoms  in  Magnetic  Fields.  P.  Zeeman  (J. 
Franklin  Inst.,  1925,  199,  585 — 596). — A  lecture  reviewing  the 
historical  and  theoretical  development  of  the  Zeeman  effect. 

F.  G.  T. 

Intensities  of  Lines  in  Multiplets.  H.  N.  Russell  L Nature , 
1925,  115,  835—836). 

Anomalous  Dispersion  and  Multiplet  Lines  in  Spectra. 

C.  V.  Raman  and  S.  K.  Datta  ( Nature ,  1925,  115,  946). — Attention 
is  directed  to  observations  parallel  with  those  of  Dorgelo  ( Diss ., 
Utrecht,  1924).  A.  A.  E. 

A- Absorption  Levels  of  the  Light  Atoms.  H.  Robinson 
(Nature,  1925,  115,  945 — 946). — Revised  v/R  values  ( K  level)  have 
been  obtained  as  follows  :  calcium,  296-6 ;  sulphur,  180-3 ;  mag¬ 
nesium,  93-6;  sodium,  76-6;  oxygen,  36-7.  Details  of  the  work 
and  improved  apparatus  will  appear  elsewhere.  A.  A.  E. 

Semi-optical  Lines  in  the  X-Ray  Spectra.  E.  Backlin, 
M.  Siegbahn,  and  R.  Thor^us  (Phil.  Mag.,  1925,  [vi],  49,  1320). — 
Polemical  against  Dauvillier  and  de  Broglie  (cf.  this  vol.,  ii,  458). 

R.  A.  M. 

Continuous  X-Ray  Spectrum  and  Planck’s  Radiation  Law. 

A.  March  (Ann.  Physik,  1924,  [iv],  75,  711 — 742). — Mathematical, 
with  a  discussion  of  experimental  results.  The  continuous  back¬ 
ground  is  regarded  as  a  heat  radiation  emitted  by  atoms  of  the 
anticathode  which  have  been  strongly  heated  by  collision  with 
electrons.  A.  S.  R. 

Coherence  of  Superposed  X-Radiations.  C.  G.  Barkla  and 

G.  I.  Mackenzie  (Nature,  1925,  115,  942). 

Broadening  of  Lines  in  Arc  Spectra  and  the  Stark  Effect. 

H.  Lowery  (Phil.  Mag.,  1925,  [vi],  49,  1176 — 1183). — Lines  pro¬ 

duced  in  arc  spectra  by  heavy  currents  (40  amps.)  are  affected 
similarly  as  in  the  Stark  effect,  i.e.,  lines  showing  the  Stark  effect 
were  broadened  in  the  same  sense  (Kimura  and  Nakamura,  A., 
1924,  ii,  799).  Interrupted  arc  spectra  (A.,  1922,  ii,  176,  410)  of 
copper,  silver,  gold,  nickel,  and  magnesium  have  been  studied. 
The  broadening  of  lines  is  similar  to  that  observed  in  the  heavy 
current  arc  spectra,  and  is  such  as  would  be  expected  from  the 
observations  on  the  Stark  effect.  Duffield  (A.,  1911,  ii,  350)  found 
certain  broadening  effects.  He  employed  heavy  currents  and  the 
arc  had  to  be  struck  repeatedly.  His  results  are  therefore  compatible 
with  the  present  work.  R.  A.  M. 

Experimental  Control  of  Electrically  Broadened  Spectral 
Lines.  M.  C.  Johnson  (Proc.  Physical  Soc.,  1925,  37,  249 — 
258). — The  line  Ha  from  a  discharge  in  an  ordinary  type  of  Pfliicker 
tube  was  selected  for  examination,  viewed  through  a  micrometer 
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eyepiece  attached  to  a  20-plate  echelon  and  a  Hilger  constant- 
deviation  spectroscope.  The  effects  of  inductance,  capacity, 
current-density,  of  rectified  and  unrectified  currents,  and  of  a 
magnetic  field  were  studied.  The  width  was  also  varied  by  supply¬ 
ing  additional  ions  from  a  heated  filament.  It  is  concluded  that  the 
width  of  the  line  depends  on  the  number  of  charges  which  surround 
the  emitting  particle.  E.  B.  L. 

Relative  Mobility  of  Initial  Positive  Ions  in  Gas  Mixtures 
at  Low  Pressures.  H.  B.  Wahlin  ( Physical  Rev.,  1925,  [ii], 
25,  630 — 635).— The  initial  mobility  of  ions  at  low  pressures  appears 
to  be  determined  chiefly  by  the  mass  of  the  ion  rather  than  by  its 
dimensions.  Aged  ions  have  lower  mobilities  and  are  probably 
clusters.  A.  A.  E. 

Ionisation  of  Salt  Vapours.  II.  V.  Kondrateev  (Z.  Physik, 
1925,  32,  535 — 541 ;  cf.  A.,  1924,  ii,  291). — The  vapours  of  zinc 
chloride  and  of  sodium  iodide  were  bombarded  with  slow  electrons 
from  a  Wehnelt  cathode,  the  nature  of  the  ions  being  ascertained 
by  determining  the  magnetic  field  required  to  deflect  them  through 
a  certain  arc.  The  chief  process  in  zinc  chloride  vapour  is  decom¬ 
position  into  ZnCl+  and  Cl~,  which  occurs  at  12^1  volts.  There 
are  also  indications  of  the  occurrence  in  very  small  quantity  among 
the  positive  ions  of  ZnCl2+,  Zn+,  and  either  Zn++  or  Cl+. 
Preliminary  results  indicate  that  ionisation  of  sodium  iodide  causes 
the  formation  of  Na+,  I*,  and  Nal  +  .  E.  B.  L. 

Variation  of  the  Energy  absorbed  by  Ionisation  in  Air 
when  Excited  by  X-Rays  of  varying  Wave-length.  L.  Grebe 
( Physikal .  Z.,  1924,  25,  599 — 601). — Determinations  have  been 
made  of  the  ratio  of  the  energy  of  an  A- ray  beam,  after  having 
ionised  a  layer  of  air,  to  the  intensity  of  ionisation  produced  over 
the  range  0-397  to  0-166  A.  Relative  values  of  the  beam  energy 
were  obtained  by  observing  the  thermal  effect  produced  in  a  lead 
target.  The  values  so  obtained  are  compared  with  the  correspond¬ 
ing  values  derived  from  an  equation  due  to  Kiistner  ( Strahlentherapie , 
1924,  27,  1)  in  which  the  total  absorption  is  expressed  as  a  function 
of  the  frequency  and  of  the  scattering  effect.  The  values  agree 
at  the  lower  frequencies  but  diverge  considerably  at  the  higher 
ones.  Appended  is  a  discussion  of  the  difficulties  inherent  in  tech¬ 
nique  of  this  type  and  of  the  validity  of  Kiistner ’s  equation. 

R.  W.  L. 

Critical  Potentials  Associated  with  Excitation  of  Alkali 
Spark  Spectra.  F.  L.  Mohler  (17. S.  Bur.  Standards,  Sci. 
Paper  505,  1925,  20,  167 — 191). — Critical  potentials  for  the  produc¬ 
tion  of  radiation  are  found  for  rubidium  vapour  at  16  and 
21-6  volts,  and  less  defined  potentials  at  18,  25-2,  and  68  volts. 
The  ionisation  curve  shows  a  marked  increase  at  16  volts.  Spark 
lines  are  excited  at  potentials  between  17  and  25  volts.  The  intensity 
of  these  lines  depends  on  the  current  density.  The  current  density 
required  to  produce  spark  lines  at  25  volts  is  estimated  as  0-01 — 
0-02  amp. /cm.2  With  caesium,  spark  lines  are  excited  with  small 
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currents  at  21-5  volts,  and  with  large  currents  near  14  volts.  Notice¬ 
able  enhancement  of  all  spark  lines  occurs  at  higher  voltages,  and 
a  new  spectrum  appears  above  40  volts.  Critical  potentials  were 
found  for  potassium  vapour  at  19  and  23  volts  ( U.S .  Bur.  Standards , 
Sci.  Paper  425)  and  increase  of  ionisation  occurred  at  the  higher 
potential.  A  similar  increase  is  now  found  at  19  volts,  and  spark 
lines  are  excited  at  this  point  with  high  currents,  and  near  28  volts 
with  low  currents.  Sodium  vapour  gives  spark  lines  near  35  and 
44  volts  with  large  and  small  currents,  respectively.  Lithium 
vapour  shows  a  critical  potential  at  54  volts  and  a  single  spark 
line  occurs  with  large  current  densities  at  2934*15  A.  (cf.  A.,  1924, 
ii,  365).  Evidence  is  adduced  for  the  view  that  the  potentials 
Li  54,  Na  35,  K  19,  Rb  16,  and  Cs  14  measure  the  work  required 
to  remove  a  single  electron  from  the  rare  gas  shell  of  the  normal 
atom.  Each  of  these  values,  except  that  of  sodium,  is  equal  within 
experimental  error  to  the  ionisation  potential  of  the  neighbouring 
rare  gas  ion.  Direct  comparison  is  impossible  in  the  case  of  sodium, 
since  the  ionisation  potential  of  neon  is  unknown.  The  critical 
potential  for  low-current  spark  excitation  gives  the  work  necessary 
to  remove  two  electrons  by  a  single  collision.  The  critical  potentials 
of  potassium  and  rubidium  at  23  and  21*6  volts,  respectively, 
apparently  measure  the  work  required  to  remove  a  second  electron 
from  an  ion,  of  which  the  valency  electron  is  already  removed.  The 
relative  intensities  of  the  spectra  of  caesium  excited  in  the  above 
thermionic  discharge  with  different  exciting  potentials,  in  the  high- 
voltage  disruptive  discharge  (cf.  this  vol.,  ii,  4),  and  in  the  induc¬ 
tion  ring  discharge  (Dunoyer,  A.,  1922,  ii,  729),  are  tabulated,  and 
the  fact  that  the  two  spark  spectra  of  caesium,  which  have  widely 
different  excitation  potentials,  appear  in  nearly  the  same  relative 
intensity  in  the  thermionic  discharge  at  80  volts  and  in  the  disruptive 
discharge,  indicates  that  the  effective  discharge  in  the  latter  is  about 
80  volts.  F.  G.  T. 

Electron  Emission  of  Metals.  I.  A.  Becker  (Ann.  Physik, 

1924,  [iv],  75,  781 — 800). — A  general  theoretical  discussion  of  the 
subject.  Richardson’s  work,  S-radiation,  and  the  emission  of 
electrons  by  the  action  of  a-particles  are  specially  dealt  with. 

A.  S.  R. 

Behaviour  of  Hydrogen  in  the  Discharge  due  to  Alternating 
Electric  Fields  of  High  Frequency.  R.  W.  Lttnt  (Phil.  Mag., 

1925,  [vi],  49, 1238 — 1249). — The  author’s  technique  (this  vol.,  ii,  579) 
for  investigating  the  chemical  effects  in  gases  of  alternating  electric 
fields  of  the  order  of  107  cycles  per  sec.  is  applied  to  the  study  of  the 
ionisation  produced  in  hydrogen  at  the  frequency  1*5  xlO7.  The 
phenomena  occurring  in  an  ozoniser  or  ionisation  vessel  are  analysed 
so  that  the  voltage  gradient  and  the  current  carried  by  the  ions  in 
the  gas  can  be  determined.  An  equation  is  given  showing  a  con¬ 
nexion  between  impressed  electric  force,  conduction  current  in  the 
ionised  gas,  and  the  known  motions  of  ions  and  electrons  in  hydrogen. 
From  this  it  is  possible  to  arrive  at  the  mean  intensity  of  ionisation 
of  hydrogen  under  any  given  electrical  conditions.  This  quantity 
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and  also  the  impressed  electric  force  are  shown  graphically  over  the 
pressure  range  10 — 50  cm.  The  concept  of  equivalent  temperature 
— that  temperature  at  which  the  same  density  of  ionisation  would 
be  produced  by  thermal  dissociation  as  that  observed  in  the 
ionisation  vessel  under  any  given  conditions — is  introduced.  A 
series  of  values  of  this  quantity  at  a  series  of  voltages  is  expressed 
graphically  against  varying  hydrogen  pressure.  R.  A.  M. 

Electron  Emission  from  Oxide-coated  Filaments.  L.  it. 

Roller  ( Physical  Rev.,  1925,  [ii],  25,  671 — 676). — Since  the  electron 
emission  of  platinum-iridium  filaments  coated  with  barium  and 
strontium  oxides  is  decreased  by  the  presence  of  oxygen  and 
increased  by  that  of  argon,  hydrogen,  carbon  monoxide,  and  carbon 
dioxide,  or  by  positive  ion  bombardment,  the  effect  is  probably  due 
to  a  film  of  the  metal.  A.  A.  E. 

Absorption  Coefficient  for  Slow  Electrons  in  Gases.  R.  B. 

Brode  ( Physical  Rev.,  1925,  [ii],  25,  636 — 644). — The  absorption 
coefficients  for  electron  accelerating  voltages  of  2 — 360  for  argon, 
helium,  methane,  nitrogen,  and  carbon  monoxide  exhibit  maxima 
at  12,  4,  7-5,  18,  and  18  volts,  respectively;  the  curve  for  hydrogen 
shows  no  maximum,  the  coefficient  increasing  steadily  down  to 
2  volts.  A.  A.  E. 

Double  Impacts  by  Electrons  in  Helium.  G.  Glockler 
(Nature,  1925,  115,  909 — 910). — Polemical  against  Dymond  (this 
vol.,  ii,  253).  A.  A.  E. 

Double  Impacts  by  Electrons  in  Helium.  E.  G.  Dymond 
(Nature,  1925,  115,  910). — Polemical  against  Glockler  (preceding 
abstract).  A.  A.  E. 

Constancy  of  Total  Photo-current  from  Sodium  with 
Temperature  Change  20°  to  —190°.  R.  C.  Burt  (Phil.  Mag., 
1925,  [vi],  49,  1168 — 1176). — An  evacuated  electric  bulb  of  soda- 
glass  is  immersed  in  molten  sodium  nitrate  and  a  potential  of 
100  volts  is  applied  between  the  latter  and  the  lighted  filament. 
Sodium  is  driven  through  the  walls ;  it  evaporates  and  condenses  at 
the  top  inside  the  bulb.  In  order  to  maintain  the  sodium  surface 
clean,  the  lamp  is  attached  to  a  mercury  pump  with  two  intermediate 
liquid  air-traps.  The  sodium  can  be  distilled  back  to  the  bottom 
of  the  bulb,  so  that  light  from  the  filament  may  be  incident  on  the 
sodium  surface.  The  photo-current  is  then  measured  at  the  ordinary 
temperature  and  at  the  temperature  of  liquid  air.  If  the  surface 
of  sodium  is  clean,  the  total  photo-current  is  practically  constant 
over  this  range.  If,  however,  the  surface  is  faintly  contaminated, 
the  current  may  vary  much  more  at  a  low  temperature  than  at  the 
ordinary  temperature.  On  the  other  hand,  a  surface  slightly  more 
contaminated  by  some  unknown  vapour  may  be  several  times  less 
sensitive  at  —190°  than  at  20°.  Ives  (A.,  1924,  ii,  444)  found  a 
temperature  effect  on  photo-emission  from  sodium.  The  effects 
were  reproduced  by  the  author  by  allowing  the  sodium  surface  to 
be  contaminated.  R.  A.  M. 
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Direction  of  Emission  of  Photo-electrons.  P.  Auger  and 
F.  Perrin  (Compt.  rend.,  1925,  180,  1742— 1744).— The  large 
dispersion  of  photo-electrons  is  explained  on  the  basis  of  three 
assumptions,  (a)  that  the  process  of  emission  occurs  instantaneously, 

( b )  that  the  electron  leaves  its  orbit  tangentially,  its  kinetic  energy 
increasing  suddenly  by  Nv,  and  (c)  that  the  probability  of  emission 
for  a  given  electron  depends  on  the  intensity  of  the  incident  radiation, 
or  more  precisely,  on  the  square  of  the  amplitude  of  the  field  acting 
on  the  electron.  R.  A.  M. 

Evaluation  of  the  Magnetic  Moment  of  Atoms.  N. 

Semenov  ( Z .  Physik,  1924,  30,  151 — 152). — A  criticism  of  the  argu¬ 
ment  adopted  by  Stern  and  Gerlach,  whose  values  are  shown  to  be 
in  error,  in  some  cases  by  as  much  as  100%.  R.  W.  L. 

Paramagnetism  of  the  Rare  Earths.  B.  Cabrera  (Anal.  Fis. 
Quint.,  1925,  23,  151—157  ;  cf.  A.,  1924,  ii,  142;  this  vol.,  ii,  173).— 
Data  are  given  for  the  magneton  numbers  of  the  rare-earth  metals, 
obtained  from  measurements,  using  the  sulphates.  Except  for 
samarium,  the  values  obtained  approximate  to  whole  numbers. 
Magneton  numbers  plotted  against  atomic  numbers  give  a  curve 
showing  two  maxima  (cf.  Meyer,  this  vol.,  ii,  173).  This  type  of 
curve  is  not  to  be  expected  from  the  Bohr  distribution  of  electrons 
but  might  be  in  agreement  with  the  modified  distribution  suggested 
by  Stoner  (this  vol.,  ii,  85).  G.  W.  R. 

Significance  of  Spectroscopic  Magneton  Numbers.  E.  C. 

Stoner  (Phil.  Mag.,  1925,  [vi],  49,  1289 — 1309). — A  theoretical 
discussion  of  the  Land4-Sommerfeld  schemes  of  co-ordinating 
multiplet  structures  and  Zeeman  effect.  Electron  orbits  and  cores 
are  characterised  by  magnetic  moments  which  are  integral  multiples 
of  the  Bohr  unit.  The  azimuthal  quantum  number  determines  the 
magnetic  moment  of  an  electron  orbit.  The  maximum  term  multi¬ 
plicity  is  greater  by  two  than  the  core  moment  the  maximum  value 
of  which  is  equal  to  the  number  of  electrons  it  contains  in  uncom¬ 
pleted  groups.  Magnetic  balancing  in  pairs  of  core  electrons  gives 
rise  to  lower  multiplicities,  all  odd  or  all  even  for  odd  or  even 
numbers  of  core  electrons.  The  magnetic  moments  deduced 
spectroscopically  agree  with  those  found  by  Gerlach  and  Stern. 
The  core  values  are  simply  related  with  the  ionic  moments  deduced 
from  susceptibility  measurements.  The  question  of  angular 
moments  and  the  assignment  of  j  values  are  discussed  (cf.  Pauli, 
this  vol.,  ii,  339).  R.  A.  M. 

Mass-spectra  of  Chemical  Elements.  VI.  Accelerated 
Anode  Rays  Continued.  F.  W.  Aston  (Phil.  Mag.,  1925,  [vi], 
49,  1191 — 1201). — Indium  is  simple  with  mass  number  115.  Stron¬ 
tium  is  almost  entirely  88,  86  occurring  to  the  extent  of  only  3 — 4%  ; 
the  principal  constituent  is  decidedly  less  than  a  whole  number, 
and  the  discrepancy  between  the  atomic  weight  from  mass  spectra 
and  chemical  work  (87-65)  is  no  longer  serious.  Barium  has  a 
principal  isotope  of  138  slightly  less  than  a  whole  number ;  there  is 
no  isotope  below  136  but  a  minute  amount  of  136  or  137  may  exist ; 
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the  chemical  atomic  weight  is  low.  Lanthanum  is  simple,  139 ; 
praseodymium,  simple,  141.  Neodymium  contains  142,  144,  146 
not  differing  widely  in  relative  amounts,  with  possibly  a  little  145. 
Cerium  is  140,  a  whole  number;  a  little  142  also  exists.  Zirconium 
has  90,  92,  94  (96  doubtful),  the  relative  intensities  of  which  are 
10  :  2  :  4  :  (1) ;  the  masses  of  zirconium  isotopes  are  nearly  integral 
with  those  of  bromine,  i.e.,  less  than  whole  numbers  by  about  0-1 
unit.  Cadmium  has  six  isotopes  114,  112,  110,  113,  111,  116  in 
order  of  decreasing  intensity;  the  masses  appear  to  be  integral 
with  iodine  (126-9).  Cadmium  resembles  tin  in  respect  of  mass 
spectra.  Tellurium  has  three  isotopes  126,  128,  130,  intensities 
1:2:2;  the  mean  atomic  weight  should  therefore  be  greater  than 
128.  Bismuth  is  a  simple  element  of  mass  number  209.  Silicon 
shows  the  28  line  strongly  with  faint  lines  corresponding  with  29 
and  30,  so  that  the  accepted  atomic  weight  is  probably  low.  Iron 
has  two  isotopes  56  and  54,  intensities  20  :  1.  Lead  is  complex, 
but  the  results  are  deferred.  The  elements  remaining  to  be  analysed 
are  surveyed.  Niobium,  molybdenum,  rhodium,  ruthenium,  and 
palladium  will  be  very  difficult  to  examine,  but  tantalum,  tungsten, 
osmium,  iridium,  platinum,  hafnium,  and  the  rare  earths  should 
be  less  difficult.  Gold  and  thallium  will  be  difficult  because  of 
the  difficulty  of  eliminating  mercury  completely.  Thorium  and 
uranium  are  the  least  hopeful  because  of  their  high  atomic  weights. 

A  complete  list  of  all  the  non-radioactive  isotopes  so  far  discovered 
is  given,  as  this  paper  marks  the  last  of  the  series.  Further  work  will 
be  directed  towards  a  more  exact  comparison  of  the  masses  of  known 
isotopes  rather  than  to  the  determination  of  the  masses  of  the  isotopes 
of  the  elements  not  yet  studied.  R.  A.  M. 

Isotopes  of  Mercury.  F.  Stumpf  (Z.  PhysiJc,  1924,  30,  173 — 
174). — A  short  theoretical  criticism  of  Aston’s  theory  of  isotopes, 
with  particular  reference  to  the  isotopes  of  mercury  and  their  relation 
to  gold.  R.  W.  L. 

Exact  Determination  of  the  Atomic  Mass  of  the  Lithium 
Isotope  6.  J.  L.  Costa  ( Compt .  rend.,  1925,  180,  1661 — 1662). — 
By  a  modification  of  the  method  of  Aston,  the  mass  of  the  atom  of 
the  lithium  isotope  6  has  been  compared  with  that  of  helium,  4-000. 
Two  separate  determinations  gave  the  mass  of  the  lithium  atom  6, 
as  6-010  and  6-009,  respectively,  with  a  possible  error  of  dr  0-002. 

W.  H.-R. 

Use  of  Fused  Borax  in  the  Determination  of  the  Atomic 
Weight  of  Boron.  H.  V.  A.  Briscoe,  P.  L.  Robinson,  and 
G.  E.  Stephenson  (J.  Chem.  Soc.,  1925, 127,  150 — 162).— Following 
a  review  of  previous  determinations  of  the  atomic  weight  of  boron 
by  methods  which  involve  the  use  of  fused  borax,  and  give  values 
appreciably  higher  than  those  obtained  by  methods  involving  the 
use  of  boron  halides,  a  series  of  experiments  is  described  in  detail, 
in  which  the  atomic  weight  of  boron  is  determined  from  values 
obtained  for  the  ratio  borax  glass  :  silver  chloride.  The  evidence  so 
obtained  is  held  to  condemn  as  unsatisfactory  all  methods  involving 
the  use  of  fused  borax.  R.  W.  L. 
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Revision  of  the  Atomic  Weight  of  Aluminium.  III. 
Analysis  of  Aluminium  Chloride.  H.  Krepelka  and  N. 
Nikolic  ( Chem .  Listy,  1925,  19,  158—163;  cf.  A.,  1924,  ii,  763).— 
Pure  aluminium  chloride  was  obtained  by  the  action  of  dry  chlorine 
on  an  intimate  mixture  of  carbon  and  alumina  at  a  red  heat.  The 
mixture  was  prepared  by  precipitation  of  aluminium  hydroxide 
from  a  solution  of  the  chloride  in  which  finely-divided  carbon  was 
suspended  and  subsequent  ignition  of  the  precipitate  in  dry  nitrogen. 
The  mean  of  five  determinations  of  the  ratio  A1C13  :  3Ag  and  of 
two  determinations  of  the  ratio  A1C13  :  3AgCl  gave  26-971  as  the 
atomic  weight  of  aluminium,  when  35-458  and  107-880  were  taken 
as  the  atomic  weights  of  chlorine  and  silver,  respectively. 

A.  R.  P. 

Copper  Oxide  and  the  Atomic  Weight  of  Copper.  R.  Riter 
and  K.  Bode  (Ber.,  1925,  58,  [B],  852 — 859). — The  recent  determin¬ 
ation  of  the  atomic  weight  of  copper  by  the  authors  (A.,  1924,  ii, 
761)  has  been  rejected  by  the  German  Commission  on  Atomic 
Weights  on  the  ground  that  no  evidence  is  adduced  to  prove  that  the 
final  copper  oxide  is  a  well-defined  chemical  individual  free  from 
occluded  gases.  It  is  shown  that  copper  oxide  does  not  become 
constant  in  weight  when  ignited  at  any  temperature  between  750° 
and  1020°,  losing  not  only  occluded  gases,  but  also  a  part  of  the 
chemically  combined  oxygen.  At  750 — 900°,  the  oxide  becomes 
sufficiently  constant  in  weight  in  a  current  of  oxygen,  but  its  freedom 
from  occluded  gases  cannot  be  guaranteed.  The  composition  of 
copper  oxide  in  contact  with  oxygen  at  the  atmospheric  pressure  is 
constant  at  all  temperatures  below  about  800° ;  above  this  temper¬ 
ature,  traces  of  a  lower  oxide  are  produced  which  appear  to  remain 
dissolved  in  the  cupric  oxide,  since  otherwise  the  evolution  of  oxygen 
at  a  constant  temperature  would  proceed  until  conversion  into  the 
lower  oxide  was  complete.  Homogeneous  cupric  oxide  can  there¬ 
fore  be  produced  by  heating  the  oxide  in  a  current  of  air  and  sub¬ 
sequently  oxygen  at  1000°  and  finally  for  a  protracted  period  at 
700°  in  oxygen.  Repetition  of  this  procedure  with  the  same  speci¬ 
men  of  oxide  shows  that  the  loss  in  weight  is  considerable  only 
after  the  first  and  second  ignitions.  Subsequently,  the  loss 
diminishes  rapidly  and  becomes  constant  at  0-0008%  after  the  sixth 
ignition;  this  loss  appears  to  be  due  to  slight  volatility  of  the 
copper  oxide.  It  is  therefore  considered  that  the  conditions  used 
by  the  authors  are  such  that  the  final  product  was  well-defined 
cupric  oxide  and  that  the  value  Cu= 63-546  is  trustworthy. 

H.  W. 

Atomic  Weight  of  Bromine.  Inseparability  of  the  Isotopes 
by  Fractional  Crystallisation.  P.  L.  Robinson  and  H.  V.  A. 
Briscoe  (J.  Chem.  Soc.,  1925, 127, 138 — 150). — Ammonium  bromide 
was  subjected  to  prolonged  fractional  crystallisation  and  the  atomic 
weight  of  the  bromine  in  the  final  head  and  tail  fractions  was  deter¬ 
mined  by  measurement  of  the  ratio  Ag  :  AgBr.  The  mean  values 
of  the  atomic  weight  of  bromine  in  these  fractions  were  very  approx¬ 
imately  the  same,  showing  that  no  concentration  of  one  isotope  in 
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the  mixture  had  been  effected.  The  mean  value  obtained  was 
79-914^0003.  A  complete  description  is  given  of  the  elaborate 
experimental  technique  adopted.  R.  W.  L. 

Determination  of  the  Radioactive  Content  of  the  Air  by 
Streaming1.  H.  Bongards  (. Physikal .  Z.,  1924,  25,  679 — 682). — 
Data  are  given  indicating  the  variation  of  the  conductivity  of  air. 

R.  W.  L. 

Decay  Constant  of  Radium  Emanation.  L.  Bastings  {Proc. 
Camb.  Phil.  Soc.,  1925,  22,  562— 566).— The  decay  constant,  X, 
of  radium  emanation  has  been  determined  to  be  0-1808  day  1,  or 
the  period  of  half-life  to  be  3-833  days,  with  a  probable  error  of  0-2%. 
The  method  employed  was  the  comparison  of  two  emanation  tubes 
of  equal  activities  with  a  radium  standard,  the  time  being  noted 
during  which  the  combined  activity  of  the  two  tubes  fell  to  the 
original  value  of  either  taken  separately.  This  gives  a  direct 
estimate  of  the  half-life  (cf.  Curie  and  Chamie,  this  vol.,  ii,  8). 

S.  B. 

Behaviour  of  the  a-Particles  from  Radium-P  in  a  Longi¬ 
tudinal  Electric  Field.  W.  Hammer  and  H.  Pychlan  ( Physikal . 
Z.,  1924,  25,  585 — 587). — Measurements  have  been  made  of  the 
variation  of  the  range  of  the  a-particles  when  accelerated  or  retarded 
for  a  portion  of  their  path  by  a  field  of  the  order  of  40  kilovolts /cm. 
The  results  are  found  to  agree  very  well  with  the  formula  proposed 
by  Geiger  (A.,  1910,  ii,  473).  R.  W.  L. 

Long-range  Particles  Emitted  by  Polonium.  (Mlle.)  I. 
Curie  and  N.  Yamada  ( Compt .  rend.,  1925,  180,  1487 — 1489; 
cf.  this  vol.,  ii,  255). — Previous  work  is  continued,  layers  of  com¬ 
pressed  air,  oxygen,  and  carbon  dioxide  being  substituted  for 
metallic  screens.  The  number  of  long-range  particles  is  roughly 
proportional  to  the  quantity  of  polonium  and  independent  of  the 
metal  on  which  the  polonium  is  deposited.  The  particles  are  not  all 
of  one  type  and  their  number  decreases  rapidly  between  4  and  14  cm. 
of  equivalent  path.  With  oxygen  and  carbon  dioxide,  the  number 
of  long-range  particles  is  roughly  10  per  107  a-particles.  In  air, 
they  are  about  three  times  as  numerous  and  their  maximum  range 
is  about  16  cm.  The  possible  nature  of  the  particles  is  discussed. 

J.  S.  C. 

Quantitative  Optical  Method  for  Differentiating  between 
a-  and  H-Particles.  E.  Kara-Michailova  ( Physikcd .  Z.,  1924, 
25,  595 — 596). — The  method  is  based  on  the  variation  of  relative 
brightness  of  fluorescence  produced  by  the  rays  on  a  zinc  sulphide 
screen  when  examined  several  mm.  from  the  end  of  the  path.  This 
characteristic  serves  to  differentiate  the  two  types  of  radiation. 

R.  W.  L. 

Retrograde  H-Particles  from  Disintegrating  Atoms.  G. 

Kirsch  {Physikal.  Z.,  1925,  26,  379 — 380). — The  experiments  of 
Rutherford  and  Chadwick  (A.,  1922,  ii,  682)  do  not  afford  any 
conclusive  proof  of  the  existence  of  backward-moving  H-particles. 

J.  S.  C. 
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Direct  Determination  of  Distribution  of  Intensity  in  the 
Natural  [3-Ray  Spectrum  of  Radium-B  and  -C.  L.  F.  Curtiss 
( Proc .  Camb.  Phil.  Soc.,  1925,  22,  597—600). — A  preliminary  account 
of  experiments  on  the  intensity  of  the  continuous  background  in  the 
(3 -ray  spectrum  of  radium-5  and  -C,  designed  to  decide  whether  its 
appearance  is  due  to  secondary  effects,  or  whether  it  originates 
within  the  disintegrating  atoms.  The  spectrum  was  resolved 
magnetically,  and  the  intensity  of  the  rays  of  different  velocities 
determined  by  direct  measurement  of  their  charge  with  a  Compton 
electrometer.  The  results  so  far  obtained  indicate  that  bare  sources 
have  a  weaker  continuous  spectrum  than  thin- walled  emanation 
tubes.  S.  B. 

Magnetic  Spectrum  of  High-velocity  (3-Particles  from 
Radium-B+C.  J.  d’Espine  ( Compt .  rend.,  1925,  180,  1403 — 
1405 ;  cf .  A.,  1913,  ii,  270,  899 ;  1914,  ii,  607  ;  1924,  ii,  447 ;  this 
vol.,  ii,  85). — The  existence  of  swift  (3-particles  from  radium -C  is 
confirmed.  Two  particles  are  found  for  which  5p=9980  and 
10,700,  respectively.  A  band  of  high-velocity  particles  has  also 
been  observed  between  the  values  Hp=  15,000  and  27,000.  Although 
feeble,  this  band  has  been  measured  with  different  magnetic  fields, 
and  it  consists  of  several  groups  of  particles  which  traverse  thin 
screens  of  aluminium  easily.  A  table  is  given  showing  several  of 
the  principal  groups  of  (3-particles  from  radium-5  and  -C.  The 
values  agree  with  those  of  Ellis  and  Skinner  (A.,  1924,  ii,  85,  137). 

R.  A.  M. 

Absorption  of  (3-Rays  by  Matter.  G.  Fournier  (Compt.  rend., 
1925,  180,  1490 — 1492;  cf.  this  vol.,  ii,  176). — The  coefficients  of 
absorption  of  (3 -rays  for  elements  of  which  the  atomic  numbers  do 
not  exceed  50  are  represented  in  a  satisfactory  manner  by  the  linear 
equation  previously  reported.  Experiments  with  elements  possess¬ 
ing  higher  atomic  numbers  show  that  the  absorption  is  complicated 
by  the  production  of  a  secondary  radiation.  On  the  assumption 
that  the  absorption  coefficients  of  the  primary  radiation  are  calcul¬ 
able  from  the  linear  formula,  the  values  of  the  absorption  coefficients 
of  the  secondary  radiation  for  platinum,  gold,  thallium,  and  lead 
are  calculated.  These  latter  coefficients  are  much  smaller  than  the 
former  and  the  secondary  radiation  is  held  to  be  electromagnetic 
in  nature.  J.  S.  C. 

Characteristic  y-Ray  Spectra  and  their  Photo-electric 
Effect.  J.  Thibaud  ( J .  Phys.  Radium,  1925,  [vi],  6,  82 — 98). 
— A  resume  of  previous  papers  (cf.  A.,  1924,  ii,  515,  717 ;  this  vol., 
ii,  10,  85,  176,  257).  F.  G.  T. 

Heating  Effect  of  y-Rays  from  Radium-B  and  Radium-C. 

C.  D.  Ellis  and  W.  A.  Wooster  (Proc.  Camb.  Phil.  Soc.,  1925,  22, 
595—596). — A  method  has  been  devised  for  the  determination  of 
the  heating  effect  of  y-rays  in  presence  of  a-rays  by  measuring  the 
difference  in  rise  of  temperature  of  aluminium  and  lead  blocks 
exposed  to  the  rays.  The  a-rays  produce  the  same  heating  effect 
in  each  metal,  being  completely  absorbed,  whilst  the  y-rays  heat 
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the  lead  more  than  the  aluminium,  owing  to  the  higher  absorption 
coefficient  of  the  former  metal.  The  account  is  preliminary. 

S.  B. 

Method  of  Analysis  by  Absorption  of  Radioactive  Radi¬ 
ations.  (Mme.)  J.  S.  Lattes  ( Compt .  rend.,  1925, 180,  1400 — 1402). 
— A  general  method  of  analysis  is  described  applicable  to  all  kinds  of 
complex  radiation.  Details  of  technique  are  given  and  the  analysis 
shows  that  with  every  group  of  primary  y-rays  a  definite  group  of 
secondary  (3-particles  is  found  to  correspond.  This  is  held  to  justify 
certain  theoretical  calculations  based  on  the  intensity  of  the 
secondary  radiation.  R.  A.  M. 

Disintegration  of  Atoms.  H.  Pettersson  and  G.  Kirsch 
(Physical.  Z.,  1924,  25,  588 — 595). — A  general  review  of  present 
data  with  a  discussion  of  the  interpretations  of  the  Cambridge  and 
other  schools.  R.  W.  L. 

Structure  of  Barium.  H.  Collins  ( Ghent .  News,  1925,  130, 
307 — 310). — From  consideration  of  data  based  on  the  laws  of  relative 
volume  and  of  heat  of  formation,  the  structure  of  the  barium  atom 
is  deduced  as  CaTi2.  A.  R.  P. 

Properties  of  Chemical  Compounds  and  Atomic  Structure. 

K.  Fajans  ( Physikal .  Z.,  1924,  25,  596 — 597). — The  properties  of 
chemical  compounds  are  discussed  in  terms  of  polar  and  non-polar 
compounds  of  the  Bohr  atom.  R.  W.  L. 

Application  of  the  Correspondence  Principle  to  the  Theory 
of  Line-intensities  in  Band  Spectra.  R.  H.  Fowler  (Phil. 
Mag.,  1925,  [vi],  49,  1272 — 1288). — Theoretical.  A  general  sum¬ 
mary  with  considerable  extensions.  R.  A.  M. 

Electrical  Conductivity  of  an  Element  and  its  Place  in  the 
Periodic  System.  Z.  A.  Epstein  (Z.  Physik,  1925,  32,  620 — 
638). — The  electrical  conductivities  of  metals  are  compared  at 
temperatures  which  are  the  same  fraction  of  their  boiling  points 
(absolute).  These  values  multiplied  by  the  cube  root  of  the  atomic 
volume,  XF1/3,  when  plotted  against  atomic  numbers,  show  a 
regular  decrease  in  each  group  from  the  maxima  of  the  first  members 
of  the  group.  The  point  of  view  adopted  is  that  of  the  mean  inter¬ 
atomic  conductivity,  defined  as  the  number  of  electrons  transferred 
in  unit  time  from  atom  to  atom  under  a  potential  difference  of  1  volt 
per  atomic  distance.  An  empirical  relationship  is  shown  to  exist 
between  the  values  for  yF1'3  and  the  distribution  of  electrons  accord¬ 
ing  to  Bohr’s  thepry.  E.  B.  L. 

Periodic  Classification  of  the  Elements  and  the  Electrical 
Constitution  of  Atoms  and  of  Valency.  G.  Oddo  ( Gazzetta , 
1925,  55,  149 — 174).— Various  modifications  are  made  in  the  table 
of  the  elements  previously  published  (A.,  1921,  ii,  102),  and  con¬ 
clusions  are  reached  concerning  the  regions  and  structural  conditions 
governing  the  ability  of  an  element  to  combine  with  another.  A 
ready  electronic  interpretation  of  the  notion  of  valency  is  also 
derived.  T.  H.  P. 
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Electron  and  Light-quantum  from  the  Experimental 
Point  of  View.  R.  A.  Millikan  (Z.  physical.  Chem.,  1925,  116, 
65 — 80). — A  translation  of  a  Nobel  Lecture,  delivered  at  Stockholm 
on  May  23rd,  1924.  L.  F.  G. 

Spectroscopy  and  Bohr’s  Theory  of  Atomic  Structure. 

P.  D.  Foote  ( J .  Franklin  Inst.,  1924,  198,  344—363;  517—540).— 
A  concise  account  of  recent  developments  of  the  Bohr  theory. 

S.  B. 

Distribution  of  Transition  Probabilities  in  the  Atoms  of 
Alkali  Metals.  H.  Bartels  (Z.  Physik,  1925,  32,  415 — 438). — 
In  the  majority  of  cases  the  probability  of  transition  from  one  energy 
state  to  another  cannot  be  ascertained  from  measurements  of  the 
intensity  of  the  lines,  as  these  lie  in  the  infra-red.  They  can  be 
deduced  mathematically  from  considerations  based  on  the  conception 
of  a  central  electric  field,  and  from  them  the  mean  life  of  the  Bohr 
states  can  be  calculated  from  the  quantum  numbers.  The  case  for 
sodium  is  worked  out  and  that  of  the  other  alkali  metals  will  be 
similar.  E.  B.  L. 

World-Geometrical  Properties  Indicated  by  Quantised 
World -lines  of  the  Electron  in  the  Hydrogen  Atom.  E. 

Reichenbacher  (Z.  Physik,  1925,  32,  505 — 517). — From  a  consider¬ 
ation  of  the  relativity  geometry  of  the  quantised  electron  orbits 
in  the  hydrogen  atom,  it  is  deduced  that  the  electron  is  character¬ 
ised  by  a  fundamental  “  proper  time,”  A/w0c2  (A= Planck’s  con¬ 
stant,  m0=mass  of  electron  at  rest,  c= velocity  of  light) ;  at  the  end 
of  this  time,  or  some  multiple  of  it,  the  electron  must  return  to  its 
original  condition  or  emit  radiation.  E.  B.  L. 

Quantum  Theory  of  the  Ideal  Gas.  A.  Einstein  (Sitzungsber. 
Preuss.  Akad.  IFiss.  Berlin,  1925,  18 — 25). — Mathematical  (cf. 
ibid.,  1924,  261).  From  a  consideration  of  the  dimensions  of  the 
variables  of  a  gaseous  system,  and  of  its  behaviour  under  adiabatic 
compression,  or  in  a  conservative  force  field,  the  evaluation  of  the 
equation  of  state  for  an  ideal  gas  is  shown  to  reduce  to  the  determin¬ 
ation  of  a  universal  function  of  a  single  variable.  F.  G.  T. 

Quantum  Radiation.  A.  Lodge  ( Nature ,  1925,  115,  838). 

Calculation  of  Atomic  Radii  from  Magnetic  Susceptibility. 

B.  Cabrera  {Anal.  Fis.  Quim.,  1925,  23,  172 — 180). — The  mean 
radius  of  the  electronic  orbits  of  an  atom  may  be  calculated,  using 
a  well-known  theorem  of  Larmor,  from  the  magnetic  susceptibility 
without  making  any  assumptions  as  to  the  structure  of  the  atom. 
If  the  Bohr  structure  of  the  atom  be  assumed,  then  the  radii  of  the 
orbits  of  the  superficial  electrons  may  be  deduced.  The  atomic 
radii  of  the  elements  of  the  helium  group,  thus  calculated,  are 
approximately  half  of  those  calculated  from  the  kinetic  theory, 
which  was  to  be  expected  if  the  Bohr  structure  be  assumed.  The 
results  obtained  for  sulphur,  chlorine,  argon,  potassium,  and  calcium 
are  in  good  agreement  with  those  obtained  by  Grimm  (A.,  1922, 
ii,  127)  from  the  theory  of  crystalline  lattices.  G.  W.  R. 
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Bands  in  the  Secondary  Spectrum  of  Hydrogen.  G.  H. 

Diecke  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1924,  27,  490 — 500). 
— Extensions  of  the  Fulcher  bands  in  the  secondary  hydrogen 
spectrum  are  described.  Three  groups  of  bands,  one  in  the  red, 
one  in  the  green,  and  one  in  the  blue  region,  have  been  found.  The 
zero  and  positive  branches  have  been  identified,  and  the  negative 
branch  may  also  be  present.  S.  B. 

Structure  of  the  Second  Positive  Group  in  the  Band 
Spectrum  of  Nitrogen.  P.  Lindaij  (Z.  Physik,  1924,  30,  187 — 

199). — By  generalising  an  analysis  of  such  bands  advanced  pre¬ 
viously  (A.,  1924,  ii,  711)  to  include  an  analysis  due  to  Hulthen  and 
Johansson  (Z.  Physik,  1924,  26,  308),  a  new  series  formula  is 
developed  which  leads  to  the  conclusion  that  the  differences  between 
the  wave-numbers  of  any  two  corresponding  lines  of  the  bands 
3536,  3805  and  3755,  4059  are  identical.  Complete  tables  are  given 
showing  that  the  lines  of  the  above  bands  may  be  arranged  according 
to  the  above-mentioned  series  formula.  R.  W.  L. 

Emission  Band  Spectra  of  Aromatic  Compounds.  II. 
Their  Origin.  J.  K.  Marsh  (Phil.  Mag.,  1925,  [vi],  49,  1206 — 
1216 ;  cf.  this  vol.,  ii,  470). — Tesla  luminescence  spectra  are  capable 
of  interpretation  in  terms  of  a  theory  which  makes  use  of  the  con¬ 
clusions  of  Baly  (A.,  1914,  ii,  318;  1915,  ii,  440,  499)  and  of  Henri 
(A.,  1922,  ii,  331,  679).  Tesla  bands  confirm  the  measurements  of 
absorption  and  fluorescence  bands,  by  which  it  has  been  proved  that 
the  frequency  differences  between  successive  bands  are  often  equal 
to  the  absolute  frequency  of  a  band  in  the  infra-red.  The  recurrence 
of  overtones  must  be  supplemented  by  an  explanation  of  the  appear¬ 
ance  of  more  than  one  constant  frequency  difference  in  the  spectra. 
The  author  considers  in  detail  the  results  with  benzene.  The  vapour 
absorption  spectrum  shows  band  intervals  of  159  and  921-4  (1/X). 
The  emission  spectrum  exhibits  intervals  of  159  and  987.  Henri 
has  shown  that  the  absorption  spectrum  of  benzene  vapour  can 
be  expressed  by  four  equations  of  the  type  : 

v—A  — B-\-na — (_p6+^>26')-j-a(m2— g2), 
where  A—  B  is  the  contribution  made  by  the  quantification  of  an 
electronic  energy  change,  na—(pbJrp^')  results  from  the  quanti¬ 
fication  of  atomic  vibrations  and  a (m2—q2)  from  quantified  rotations, 
n  and  p  are  integers. 

The  author  selects  one  of  Henri’s  equations  [the  others  have 
(A—B)  varying  from  the  one  chosen]  :  v=37494-+-921-4?i — 159(p  + 
2 p2),  and  rewrites  it  v=37494-f-6?<x  159(1— 0-0358)  — 159-2j5(l-|~ 
0-01257^).  All  the  fluorescence  bands  fit  the  equation  : 
v=37494— 6wx  159(1+0-0358)  — 159-2^(1 -|-0-01257_p).  Thus  the 
benzene  bands  are  overtones  of  159.  The  infra-red  spectrum 
of  ethylene  consists  of  overtones  of  a  band  at  1/X  =476  (three  times 
159)  and  of  a  band  at  3049  (three  times  the  great  benzene  band  at 
9-8/x  or  1020).  Accepting  159  and  1020  as  the  basic  benzene  fre¬ 
quencies,  then  0-5(1020^6  x  159) =987  or  33  and  6x159—33  = 
921.  Thus  the  main  features  of  the  benzene  spectra  depend  on 
1020  and  159.  The  smaller  frequency  is  due  to  the  C!C  linking,  and 
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the  larger  differs  but  slightly  from  ordinary  vibration  common  to 
all  compounds  with  CH  groups.  Since  this  band  recurs  in  the 
aliphatic  substituted  benzenes  and  the  ultra-violet  interval  is  a 
fraction  smaller  than  J,  it  is  argued  that  the  infra-red  band  is 
itself  an  overtone  of  a  band  in  the  far  infra-red.  It  is  shown  that 
all  the  infra-red  bands  of  benzene  are  integral  multiples  of  128-25. 
Meyer  and  Bronk  have  analysed  the  3-25/x  band  (A.,  1924,  ii,  804) 
and  the  sub-groups  are  42-7  and  84-9  apart.  This  suggests  that  42-7, 
84-9/2,  128*25/3  is  a  constant  corresponding  with  rotation  of  CH 
groups.  It  is  suggested  that  the  blue  Tesla  luminescence  is  due  to 
C.'O  groups,  as  is  also  the  5-8  n  band.  R.  A.  M. 

Anomalies  of  Intensity  in  Band  Spectra.  R.  Mecke 
( Physikal .  Z.,  1924,  25,  597 — 599). — Theoretical.  The  subject  is 
discussed  from  the  point  of  view*  of  the  correspondence  principle. 
Special  reference  is  made  to  the  cyanogen  bands.  R.  W.  L. 

Intensities  in  Band  Spectra.  G.  H.  Dieke  ( Nature ,  1925, 
115,  875). — A  summary  is  given  of  the  application  to  the  lines  of  a 
band  of  the  rules  of  Burger  and  Dorgelo  (Z.  Physik,  1924,  23,  258). 

A.  A.  E. 

Structure  and  Distribution  of  Band  Spectra.  H.  Des- 
landres  ( Compt .  rend.,  1925,  180,  1454 — 1460;  cf.  A.,  1919,  ii, 
486;  1920,  ii,  69). — The  frequencies  of  the  bands  in  the  infra-red 
absorption  spectra  of  oxygen,  carbon  monoxide,  hydrogen  cyanide, 
ammonia,  water  vapour,  and  methane  are  represented  by  the 
expression  K=qd1/rs,  where  q  and  r  are  whole  numbers,  s  is  the 
number  of  atoms  in  the  molecule,  and  dx  the  fundamental  frequency 
1062-5.  J.  S.  C. 

Band  Spectra  of  Crystals  and  Complex  Gases.  H.  Kahler 
( Proc .  Nat.  Acad.  Sci.,  1925, 11,  266 — 269). — The  complete  spectrum 
of  uranyl  salt  crystals  contains  a  high-frequency  absorption  branch 
and  a  low-frequency  emission  branch,  the  full  spectrum  being  capable 
of  expression  by  means  of  an  equation  of  the  band  spectral  type. 
The  similarity  to  the  absorption  spectra  of  complex  gases  is  shown 
by  reference  to  Henri’s  data  for  the  ultra-violet  absorption  of 
benzene.  E.  B.  L. 

Influence  of  Temperature  on  the  Ultra-violet  Absorption 
Bands  of  Oxygen.  Short-wave  Iodine  Spectrum.  C.  Fucht- 
bauer  and  E.  Holm  ( Physikal .  Z.,  1925,  26,  345 — 349). — The 
absorption  bands  of  oxygen  have  been  examined,  at  temperatures 
from  400°  to  1050°,  in  the  region  between  the  wave-lengths  2000  and 
2200  A.  With  increasing  temperature,  the  bands  become  more 
intense,  and  extend  towards  the  region  of  longer  wave-length.  This 
behaviour  is  attributed  to  the  increase  in  oscillation  energy  of  the 
atom,  and  is  probably  connected  with  the  increase  of  specific  heat 
of  gases  with  rise  of  temperature.  The  sensitiveness  to  temperature 
does  not  appear  to  depend  on  impurities  in  the  gas.  The  edges  of 
the  absorption  bands  at  the  ordinary  temperature  have  also  been 
measured  up  to  1830-6  A.  Comparison  of  the  initial  frequencies 
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with  the  final  frequencies  at  different  temperatures  indicates  that 
electron  emission  causes  a  considerable  loosening  of  the  bands 
between  two  oxygen  atoms,  and  this  results,  not  only  in  a  large 
reduction  of  the  fundamental  frequency  in  the  final  state,  but  also 
in  a  large  increase  of  the  moment  of  inertia. 

The  line  spectrum  of  iodine,  produced  under  conditions  practically 
equivalent  to  a  spark  discharge,  has  been  examined  between  2016-5 
and  1830-5  A.  M.  S.  B. 

Infra-red  Absorption  Spectra  of  Aldehydes  and  Ketones. 

J.  Lecomte  ( Gompt .  rend.,  1925,  180,  1481 — 1482). — The  infra-red 
absorption  spectra  of  aldehydes  are  not  identical  with  those  of  the 
isomeric  ketones  and  the  position  of  the  band  characteristic  of  the 
carbonyl  group  is  not  the  same  for  aromatic  as  for  aliphatic  com¬ 
pounds.  The  positions  of  the  absorption  bands  in  the  infra-red 
region  of  8  aliphatic  and  2  aromatic  aldehydes  and  of  9  aliphatic 
and  6  aromatic  ketones  are  recorded.  J.  S.  C. 

Absorption  Spectra  of  Various  Aldehydes  and  Ketones 
and  Some  of  their  Derived  Compounds.  J.  E.  Purvis  (J. 
Ghem.  Soc.,  1925,  127,  9 — 14). — A  method  previously  described 
(T.,  1912,  101,  1810)  has  been  adopted  in  this  work.  The  following 
substances  show  no  selective  absorption  in  solution  :  formaldehyde 
in  water,  paraldehyde,  trithioformaldehyde,  trithioacetaldehyde, 
p-trithiobenzaldehyde,  methylal,  and  acetal  in  alcohol.  oc-Diphenyl- 
glyoxime  shows  a  weak  band  at  2380  A.  Curves  are  given  showing 
the  relative  absorptive  powers  of  the  following  substances  :  benzyl- 
ideneacetone,  benzylideneacetoxime,  benzylidenedeoxybenzoin, 
benzylideneacetophenone,  and  cinnamylidenecamphor.  The  results 
are  construed  to  support  a  theory  of  the  influence  of  aldehydic  and 
ketonic  groups  on  the  colour  of  substances.  R.  W.  L. 

Absorptive  Power  of  Liquids  and  their  Vapours  for  Infra¬ 
red  Radiation  of  Wave-length  less  than  3//,.  T.  Dreisch 
(Z.  Physik,  1924,  30,  200 — 216;  ef.  this  vol.,  ii,  178). — Tables  are 
given  of  the  data  obtained  by  the  author  and  other  workers  for 
water,  benzene,  and  chloroform  over  the  range  0-85  to  3  y. 

R.  W.  L. 

Explosion  of  Acetylene  and  Nitrogen.  IV.  Spectra  of 
Explosions  of  Gases  containing  Hydrogen,  Carbon,  Nitrogen, 
and  Oxygen.  W.  E.  Garner  and  S.  W.  Saunders  (J.  Ghem. 
Soc.,  1925,  127,  77 — 82). — Complete  details  are  given  of  the  method 
adopted  to  determine  the  spectra  emitted  when  mixtures  of  acetylene, 
nitrogen,  and  oxygen  are  exploded.  The  results  from  mixtures  of 
oxygen  and  acetylene  and  from  mixtures  of  oxygen,  nitrogen,  and 
acetylene  are  held  to  show'  that  the  cyanogen  spectrum  is  due  to 
both  carbon  and  nitrogen.  R.  W.  L. 

Atmospheric  Ozone  as  Absorbing  Material  for  Radiations. 

C.  Fabry  (J.  Math.  Physics,  1925,  4,  1 — 20). — The  emission  spectra 
of  the  sun  and  stars,  as  observed  from  the  surface  of  the  earth,  cease 
abruptly  at  about  2900  A.  The  uniformity  of  the  wTave-length 
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limit  shows  that  it  is  determined  by  atmospheric  absorption.  Hartley 
first  suggested  that  the  absorbing  agent  is  ozone.  Using  the  photo¬ 
graphic  method  for  ultra-violet  spectrophotometry,  the  author  has 
determined  the  absorption  coefficients  of  the  atmosphere  for  different 
wave-lengths  in  the  range  2922 — 3143  A.  To  obtain  such  measure¬ 
ments,  it  is  necessary  to  vary  the  thickness  of  the  absorbing  layer 
and  this  was  achieved  by  making  observations  with  the  sun  at  vary¬ 
ing  heights  above  the  horizon.  A  comparison  of  the  results  with  the 
absorption  coefficients  of  ozone  confirmed  the  hypothesis  that  the 
limit  of  the  solar  spectrum  is  due  to  the  absorption  band  of  this  gas. 
The  greatest  part  of  the  atmospheric  ozone  probably  lies  in  a  very 
high  and  inaccessible  region.  As  the  absorption  coefficient  of  ozone 
is  small  below7  2200  A.,  a  reappearance  of  the  solar  spectrum  at  these 
wave-lengths  would  seem  not  impossible,  but  attempts  to  observe 
it  with  a  system  of  spectrographs,  designed  to  eliminate  scattered 
light  of  longer  wave-lengths,  v/ere  unsuccessful.  The  absorption  in 
this  region  may  be  due  to  ordinary  oxygen.  The  absorption  bands 
of  ozone  in  the  spectral  region  3300  A.  can  also  be  detected  when  the 
sun  is  very  near  the  horizon.  S.  B. 

Equilibrium  oi  the  Calcium  Cbromospbere.  E.  A.  Milne 
{Month.  Not.  Roy.  Astr.  Soc.,  1924,  85,  111 — 141). — A  full  solution 
is  obtained  of  the  problem  of  the  equilibrium  under  radiation  pressure 
cf  an  atmosphere  consisting  of  atoms  supposed  to  possess  only  two 
stationary  states — the  normal  and  one  excited  state.  This  special 
case  of  the  general  problem  of  equilibrium  corresponds  fairly  with 
an  atmosphere  absorbing  spectral  lines  derived  from  the  normal 
state  of  the  atom,  such  as  the  principal  series  of  Na,  Ca,  Ca+,  etc. 
The  law  of  density  deduced  for  an  atmosphere  fully  supported  by 
radiation  pressure  is  that  the  density  at  any  point  is  inversely 
proportional  to  the  square  of  the  height  of  the  point  above  a  certain 
fixed  level.  For  an  atmosphere  only  partly  so  supported,  the  law 
is  quite  different,  and  the  density  decreases  exponentially  with 
height. 

The  least  departure  from  exact  balance  between  radiation 
pressure  and  gravity  at  great  heights  should  cause  an  overwhelming 
concentration  of  the  atmosphere  into  the  lowest  levels.  This  is  in 
agreement  with  the  great  variations  observed  in  the  height  of  the 
calcium  chromosphere.  It  is  concluded  that  the  high  level  calcium 
chromosphere  of  the  sun  must  be  fully  supported  by  radiation 
pressure.  The  investigation  confirms  the  author’s  previous  estimate 
of  the  life  of  an  excited  atom  deduced  from  solar  data.  S.  B. 

Polarisation  of  Sodium  Resonance  Radiation  in  Magnetic 

Fields.  A.  Ellett  (J.  Opt.  Soc.  Amer.,  1925,  10,  427 — 437). — - 
The  polarisation  of  D-line  resonance  radiation  with  various  orient¬ 
ations  of  the  impressed  magnetic  field  has  been  determined  under 
conditions  which  eliminate  the  depolarising  action  of  high  vapour 
pressure.  The  results  are  not  in  quantitative  agreement  with  any 
current  theory.  It  has  also  been  showm  that  a  magnetic  field  pro¬ 
duces  a  rotation  of  the  plane  of  polarisation  in  resonance  radiation, 
and  that  this  rotation  is  due  to  the  Larmor  precession  of  the  excited 
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atoms.  The  value  of  t  for  the  2pl  orbit  of  sodium,  calculated  from 
the  rotation,  is  1-35  x  10~8  sec.  S.  B. 

Polarisation  of  Resonance  Radiation  in  Weak  Magnetic 
Fields.  G.  Breit  ( J .  Opt.  Soc.  Amer.,  1925,  10,  439 — 452 ;  cf. 
A.,  1924,  ii,  441). — A  theoretical  discussion  of  the  recent  experimental 
results  on  this  subject  (cf.  preceding  abstract).  S.  B. 

Extinction  of  Resonance  Fluorescence  of  Mercury.  H.  A. 

Stuart  ( Z .  Physik,  1925,  32,  262 — 272). — Light  from  a  quartz 
mercury- vapour  lamp  was  concentrated  on  a  bulb  containing 
mercury  vapour.  The  resonance  light  produced  was  focussed  on  a 
second  bulb  containing  mercury  vapour  and  the  light  emitted  from 
this  second  bulb  was  photographed,  and  the  decrease  in  its  intensity 
measured  when  gases  were  present  at  various  pressures.  The 
results  are  regarded  as  indicating  that  the  radius  of  the  mercury 
atom  in  the  exci  ted  state  is  about  three  times  as  great  as  that  of  the 
normal  atom.  Collision  with  molecules  of  oxygen,  hydrogen,  and 
carbon  monoxide  transform  the  energy  of  the  excited  mercury 
atom  into  heat;  with  carbon  dioxide,  only  20%  of  the  collisions, 
and  with  helium  only  0-03%,  are  of  this  type.  E.  B.  L. 

Polarised  Fluorescence  and  Phosphorescence  of  Solutions 
of  Dyes.  IV.  W.  L.  Lewschin  (Z.  Physik,  1925,  32,  307— 
326). — Fluorescent  light  excited  by  polarised  light  is  itself  partly 
polarised,  the  extent  up  to  a  limit  depending  on  the  viscosity  of  the 
solvent.  Increase  of  concentration  or  of  temperature  decreases  the 
polarisation.  An  explanation  of  these  facts  is  sought  by  regarding 
the  source  of  the  radiation  as  a  di-pole  the  axis  of  which  is  rotated 
during  the  life  period  of  the  excited  state.  The  angle  of  rotation 
corresponding  with  the  degree  of  polarisation  is  calculated  from  the 
theory  of  the  Brownian  movement.  E.  B.  L. 

Fluorescence  and  Chemical  Change.  D.  N.  Chakravarti 

and  N.  R.  Diiar  ( Z .  anorg.  Chem.,  1925,  142,  299 — 328). — Eosin 
and  other  fluorescing  substances  are  oxidised  by  air  or  reduced  by 
suitable  substances  (sucrose  etc.),  both  reactions  being  highly 
catalysed  by  light  and  yielding  products  which  do  not  fluoresce. 
Thus,  in  general,  experiments  on  fluorescence  cause  destruction  of 
the  eosin,  but  the  chemical  change  is  not  directly  connected  with  the 
phenomenon  of  fluorescence  as  assumed  by  Perrin  (cf.  Weigert, 
A.,  1922,  ii,  681).  L.  J.  H. 

Influence  of  Magnetic  Fields  on  the  Polarisation  of  Reson¬ 
ance  Fluorescence.  W.  Hanle  (Z.  Physik,  1924,  30,  93 — 105). 
— An  investigation  of  the  eflects  of  magnetic  fields  of  the  order  of 
1  to  100  gauss  on  the  resonance  fluorescence  of  mercury  vapour 
indicates  that  not  merely  does  the  field  tend  to  depolarise  the 
resonance  fluorescence  excited  by  plane  polarised  light,  but  it  also 
rotates  the  plane  of  polarisation ;  the  results  also  lead  to  values  for 
the  life  of  an  excited  atom  in  good  agreement  with  those  of  other 
workers.  It  is  shown  that  the  eflect  observed  is  other  than  the 
Faraday  effect.  The  phenomena  are  discussed  at  length  with 
reference  to  the  quantum  theory.  R.  W.  L. 
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Chemiluminescence  and  Heteropolar  Combination.  A. 

Petrikalx  (Z.  Physik,  1925,  32,  569 — 574). — The  decomposition 
of  the  iodide  of  Millon’s  base  is  shown  to  be  an  endothermic  reaction ; 
above  350°,  the  decomposition  is  accompanied  by  the  emission  of 
light,  the  spectrum  exhibiting  the  bands  of  mercuric  iodide  and  the 
mercury  lines  4047,  4359,  5461  A. ;  with  a  specially  made  spectro¬ 
graph  the  line  2537  was  obtained.  It  is  concluded  that  the  electron 
holding  the  mercury  and  nitrogen  atoms  together  belongs  to  the 
2,s  orbit.  E.  B.  L. 

Tesla-luminescence  Spectra.  V.  Polynuclear  Hydro¬ 
carbons.  W.  H.  McVicker,  J.  K.  Marsh,  and  A.  W.  Stewart 
(J.  Chem.  Soc.,  1925,127,999 — 1006;  cf.  A.,  1924,  ii,  712 ;  thisvol., 
ii,  12). — The  emission  spectra  of  seventeen  polynuclear  substances 
are  described  and  the  following  conclusions  are  reached  :  the  attach¬ 
ment  of  a  phenyl  group  directly  to  one  point  of  the  benzene  ring 
decreases  the  intensity  of  emission,  i.e.,  it  decreases  the  amplitude 
of  vibrations;  when  methylene  groups  are  inserted  between  the 
nuclei,  the  amplitude  of  vibration  is  less  affected  and  there  is  an 
increase  in  the  length  of  the  spectrum,  mainly  towards  the  red  end ; 
the  spectrum  is  faint  when  the  nuclei  are  separate  and  becomes  more 
intense  as  the  rings  are  fused  into  a  connected  structure ;  there  is  a 
simultaneous  shift  of  the  spectrum  towards  the  red  and  an  increase 
in  the  number  of  bands ;  introduction  of  the  phenyl  nucleus  and  of 
alkyl  radicals  into  fused  ring  compounds  appears  to  shorten  the 
spectrum ;  Tesla-luminescence  does  not  appear  to  be  related  to  the 
length  of  the  conjugated  chain.  F.  G.  S. 

Luminescence  of  Solid  Nitrogen  and  the  Auroral 
Spectrum.  L.  Vegard  ( Nature ,  1925,  115,  837 — 838 ;  cf. 
McLennan,  this  vol.,  ii,  88). — Polemical,  and  a  claim  for  priority 
in  the  observation  of  the  three  maxima  of  the  band  Nx. 

A.  A.  E. 

Ultra-violet  Radiations  and  Antirachitic  Substances.  J.  C. 

Drummoxd  and  T.  A.  Webster  ( Nature ,  1925,  115,  837). — Kugel- 
mass  and  McQuarrie’s  observation  ( Science ,  1924,  60,  274)  of  the 
production  of  ultra-violet  light  when  antirachitic  substances  undergo 
autoxidation  could  not  be  confirmed.  The  photographic  fogging 
obtained  by  these  authors  was  probably  due  to  the  known  phos¬ 
phorescence  of  fused  silica.  A.  A.  E. 

Kinetic  Theory  of  Metallic  Conduction.  E.  L.  Davies  and 

G.  H.  Livexs  ( Proc .  Camb.  Phil.  Soc.,  1925,  22,  555 — 561). — It  is 
shown  that  the  kinetic  theory  of  metallic  conduction  leads  to 
formulae  for  conductivity  coefficients  which  are  consistent  with 
experimental  data.  S.  B. 

Dielectric  Constants  of  Liquid  and  Solid  Hydrogen.  M. 

Wolfke  and  H.  K.  Oxxes  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1924,  27,  627 — 630). — The  dielectric  constant  of  liquid  hydrogen  at 
its  boiling  point  under  atmospheric  pressure  has  the  value  l-225ffi 
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0-001.  The  constant  increases  with  falling  temperature  to  the 
neighbourhood  of  the  melting  point,  where  it  reaches  its  highest 
value,  after  which  it  decreases  in  solid  hydrogen  on  further  decrease 
of  temperature.  S.  B. 

Dielectric  Constants  of  Liquid  Hydrogen  and  Liquid 
Oxygen.  G.  Breit  and  H.  K.  Onnes  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1924,  27,  617 — 620). — The  dielectric  constants  of 
liquefied  hydrogen  and  oxygen  have  been  determined  by  the  high- 
frequency  oscillation  method.  The  value  for  liquid  hydrogen  at 
20°  Abs.  is  given  as  1-21,  and  for  liquid  oxygen  at  70°  Abs.  as  1-50. 
The  measurements,  although  of  a  preliminary  character,  indicate 
that  the  temperature  variation  of  the  dielectric  constant  is  satis¬ 
factorily  given  by  the  Clausius-Mosotti  expression.  S.  B. 

Dielectric  Constant  of  Liquid  Helium.  M.  Wolfke  and 
H.  K.  Onnes  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1924,  27,  621 — 
626). — The  dielectric  constant  of  liquid  helium  has  been  determined 
at  its  b.  p.  under  765  mm.  pressure.  The  high-frequency  oscillation 
method  was  used.  The  value  determined  is  1-048^0-001,  the 
temperature  being  4-2°  Abs.  S.  B. 

Measurement  of  the  Dielectric  Constants  of  Liquids. 

H.  Harris  (J.  Chem.  Soc.,  1925,  127,  1049 — 1069). — The  determin¬ 
ation  of  dielectric  constants  of  liquids  by  alternating  current  bridge 
methods  is  discussed.  The  method  employed  by  Nernst  (A.,  1894, 
ii,  437)  and  by  Turner  (A.,  1901,  ii,  53)  is  criticised.  In  the  present 
determinations,  a  Schering  and  Semm's  bridge  is  employed,  a  valve 
generator  replaces  the  Nernst  interrupter,  and  two  non-reactive 
1000-ohm  coils  the  liquid  resistances  used  by  Nernst  for  the  ratio 
arms.  Details  of  the  experimental  and  of  the  standard  condensers 
are  given  and  the  method  of  correction  for  the  earth  capacities  of 
the  bridge  and  leads,  the  parallel  resistance,  and  of  the  fibre  end 
pieces  of  the  experimental  condenser,  is  outlined.  The  true  dielectric 
constants  of  the  following  carefully  purified  liquids  have  been 
accurately  measured  at  25°i0-01°  :  benzene  2-2482^0-0003  and 
2-2488^0-0005;  carbon  tetrachloride  2-219di0-002 ;  chloroform 
4-6417  di0-001 ;  ethylene  dichloride  10-131  iO-OOl ;  o-nitrotoluene 
26-066±0-005 ;  nitrobenzene  34-093±0-007.  F.  G.  S. 

Dielectric  Constants  of  Good  Conductors.  R.  Furth 
( Physikal .  Z.,  1924,  25,  676—679). — The  method  employed  is  to 
determine  the  torque  on  an  ellipsoid,  containing  the  fluid  conductor, 
when  suspended  in  an  alternating  electrical  field  of  frequency  50. 
From  the  value  obtained  for  this  torque,  classical  electromagnetic 
theory  leads  to  values  of  the  dielectric  constant  if  the  conductivity 
be  known.  The  values  obtained  for  aqueous  sucrose  solutions 
over  the  range  of  concentration  20 — 60%  are  in  agreement  with 
those  obtained  by  Drude  when  using  a  frequency  corresponding  with 
a  wave-length  of  70  cm.  Results  are  also  given  for  aqueous  solutions 
of  sodium  chloride  over  the  concentration  range  0-0 — 0-1%.  The 
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values  obtained  are  not  independent  of  the  field  strength,  but 
diminish  as  the  field  diminishes.  R.  W.  L. 

Calculation  of  Refractive  Indices  by  the  Logarithmic 
Rule  of  Mixtures.  K.  Lichtenecker  (Physikal.  Z.,  1925,  26, 
297 — 302). — In  previous  papers  (ibid.,  1924,  25,  169,  666)  it  has 
been  shown  that  the  resistance  of  alloys  and  the  dielectric  constants 
of  non-conducting  binary  mixtures  are  linear  functions  of  their 
volume  composition.  The  same  rule  has  now  been  found  to  govern 
accurately  the  refractive  indices  of  binary  mixtures  of  liquids,  in 
the  absence  of  volume  changes  on  mixing.  The  refractive  indices 
of  carbon  disulphide-methylal  mixtures  are  cited  as  an  example,  and 
the  rule  also  holds  for  pyridine-water  mixtures,  when  allowance  is 
made  for  the  volume  contraction.  The  deviations  from  the  rule 
may  be  used  for  the  indirect  measurement  of  volume  changes  on 
mixing  liquids.  S.  B. 

Rotatory  Dispersive  Power  of  Organic  Compounds.  XIV. 
Simple  Dispersion  in  l-Methylct/cZohexylidene-4-acetic  Acid. 

E.  M.  Richards  and  T.  M.  Lowry  ( J .  Chem.  Soc.,  1925,  127,  238 — 
240). — Data  are  given  for  the  dispersion -ratios  a/a5461  over  the  range 
6708  to  4072  A.  It  has  been  found  that  the  values  obtained  can  be 
calculated  by  neglecting  all  terms  in  Drude’s  equation  but  the  first 
and  by  assuming  an  absorption  maximum  at  2364.  Despite  the 
evidence,  which  indicates  that  the  acid  has  no  such  characteristic 
frequency,  the  authors  think  that  the  dispersion  of  the  acid  is  as 
simple  in  essence  as  their  abbreviated  form  of  Drude’s  equation 
would  indicate.  R.  W.  L. 

Dynamic  Isomerism.  XVII.  Mutarotation  of  Aluminium 
Benzoylcamphor.  I.  J.  Faulkner  and  T.  M.  Lowry  (J.  Chem. 
Soc.,  1925,  127,  1080 — 1085;  cf.  Burgess  and  Lowry,  this  vol.,  i, 
46). — Aluminium  benzoylcamphor,  (C17H1902)3AJ,  m.  p.  227 — 228°, 
has  been  prepared  by  the  method  used  for  the  preparation  of  beryl¬ 
lium  benzoylcamphor  (Burgess  and  Lowry,  loc.  cit.),  and,  like 
the  beryllium  compound,  it  show's  mutarotation  although  containing 
no  mobile  hydrogen  atom.  The  mutarotation  is  reversible  and  has 
been  observed  in  benzene,  ethylene  bromide,  acetone,  and  chloro¬ 
form.  In  ethylene  bromide,  the  change  extends  over  about  a  week, 
and  in  acetone  and  in  chloroform  it  takes  place  in  a  few  minutes. 
The  fact  that  the  mutarotation  in  chloroform  is  in  the  opposite 
direction  to  that  in  the  other  solvents  used  suggests  the  formation 
of  a  compound  with  the  chloroform  of  higher  rotatory  power.  The 
velocity  of  mutarotation  in  benzene,  unlike  that  of  the  beryllium 
compound  in  this  solvent  when  pyridine  is  present  as  catalyst,  does 
not  obey  the  unimolecular  law,  but  is  approximately  proportional 
to  the  cube  of  the  concentration,  although  the  termolecular  coefficients 
vary  appreciably  during  the  change.  The  course  of  the  reaction  in 
ethylene  bromide  after  the  first  half-hour  also  conforms  roughly  to 
the  termolecular  law.  It  is  suggested  that  the  result  may  perhaps 
be  associated  with  the  necessity  for  inverting  the  points  of  attach¬ 
ment  of  three  chelate  groups  in  order  to  reverse  the  optical  activity 
of  the  aluminium.  F.  G.  S. 
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Optical  Rotation  and  Atomic  Dimension.  IV.  D.  H. 

Brauns  (J.  Amer.  Chem.  Soc.,  1925,  47,  1281—1284;  cf.  A.,  1924, 
i,  837). — The  specific  rotations  of  chloro-,  bromo-,  and  iodo-tetra- 
acetylglucose  and  of  chloro-  and  bromo -triacetylxylose  have  been 
redetermined.  The  new  values  show  a  much  closer  agreement  between 
the  ratio  of  the  difference  in  specific  rotation,  Cl-F,  Br-Cl,  and 
I-Br,  and  the  ratio  of  the  differences  of  atomic  diameter  as  recorded 
by  Bragg.  J.  S.  C. 

Optical  Rotation  and  Atomic  Dimension.  V.  D.  H. 

Brauns  (J.  Amer.  Chem.  Soc.,  1925,  47,  1285 — 1298 ;  cf .  preceding 
abstract). — Two  classes  of  asymmetric  compounds  containing 
substituted  halogen  atoms  are  recognised  :  (a)  compounds  in  which 
the  halogens  are  directly  attached  to  the  asymmetric  carbon  atom, 
( b )  compounds  in  which  the  halogens  modify  an  asymmetric  group 
attached  to  the  asymmetric  carbon  atom.  In  the  latter  case,  the 
molecular  rotation  differences  are  proportional  to  the  differences  in 
atomic  diameter  recorded  by  Bragg.  The  specific  rotations  of 
halogen  derivatives  of  salicin  and  their  penta-acetates  have  been 
measured  and  the  methods  of  preparation  and  properties  of  a-fluoro-, 
chloro-,  and  bromo-acetyltetra-acetylglucose  are  given.  J.  S.  C. 

Thermochemical  Investigations  on  the  Constitution  of 
Acids  in  Solution.  I).  D.  Karve  (J.  Indian  Chem.  Soc.,  1925, 
1,  247—262). — Further  data  in  support  of  the  Hantzsch  theory  of 
pseudo  acids  and  ionogenic  condition  (cf.  A.,  1918,  ii,  4;  1923,  ii, 
475)  are  obtained  by  an  investigation  of  the  heats  of  solution  of 
hydrogen  halides,  sulphuric,  nitric,  formic,  acetic,  and  trichloroacetic 
acids  in  aqueous  and  non-aqueous  solvents.  In  the  dissolution  of 
an  acid,  purely  physical  phenomena  all  result  in  the  absorption  of 
heat,  and  the  positive  heats  of  solution  are  therefore  due  to  com¬ 
bination  between  the  acids  and  the  solvents  to  form  solvates  which 
are  either  true  or  pseudo-oxonium  hydrates  of  types  (1)  R'C02H,H20 
or  (2)  R*C02H  .  .  .  OR2.  The  heats  of  solution  of  the  above- 
mentioned  acids  in  a  large  number  of  organic  solvents  are  determined 
and  discussed  in  relation  to  the  Hantzsch  theory,  the  main  conclu¬ 
sions  being  as  follows  :  with  sulphuric  acid,  solvate  formation  of  true 
oxonium  salts  of  the  type  H2S04,H0R2  (R=H  or  alkyl)  occurs  with 
much  evolution  of  heat,  whilst  the  relatively  small  heat  of  solution 
in  ethyl  sulphate  and  nitrobenzene  denotes  a  very  small  tendency 
towards  salt  formation;  hydrogen  halides  form  oxonium  salts  and 
etherates  of  which  only  the  hydrogen  chloride  compound  can  be 
isolated  (cf.  Steele,  McIntosh,  and  Archibald,  Z.  physikal.  Chem., 
1909,  55,  152) ;  the  heat  of  solution  of  nitric  acid  in  alcohol  or  ether 
is  a  measure  of  the  heat  of  formation  of  the  pseudo  salt,  whilst  the 
smaller  heats  of  solution  in  water,  where  the  true  hydr oxonium  salt 
is  present,  denote  that  transformation  from  the  pseudo  acid  to  the  true 
acid  is  endothermic  ;  with  formic  acid,  the  heat  of  solution  in  water 
is  too  small  to  be  measured  and  therefore  the  dissociation  of  the  acid 
absorbs  very  nearly  the  same  amount  of  heat  as  is  evolved  by  salt 
formation,  whilst  in  acetone,  alcohol,  or  ether  the  heat  of  solution  is 
the  heat  of  formation  of  the  pseudo  salt ;  with  acetic  acid,  in  water 
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the  heat  of  solution  is  negative  in  concentrated  solution  and  positive 
in  more  dilute  solutions  where  sufficient  of  the  hydroxonium  salt  is 
formed  to  overbalance  the  heat  absorbed  by  dissociation ;  the  heat  of 
solution  of  trichloroacetic  acid  in  water  is  small  and  is  negative  in 
solvents  which  do  not  contain  oxygen,  whilst  the  heat  of  solution 
is  greatest  in  acetone,  which,  therefore,  forms  a  true  salt, 
CC13-C02-H .  .  .  OCMe2.  The  numbers  of  molecules  of  solvents 
required  to  produce  inactivation  of  the  various  acids  towards 
ethyl  diazoacetate  are  also  determined.  J.  W.  B. 

Magneto-chemical  Researches  on  the  Formation  of  Open 
Chains  and  Nuclear  Groupings  in  Organic  Compounds. 

P.  Pascal  ( Compt .  rend.,  1925,  180,  1596 — 1597). — The  magnetic 
susceptibilities  of  a  series  of  compounds  containing  a  group 
-C6_nNn,  where  n  is  0,  1,  2,  3,  or  4,  have  been  measured.  The  group 
was  the  skeleton  of  a  nuclear  grouping  or  of  an  open  or  closed  chain. 
Increase  in  the  number  of  ethylenic  linkings  and  the  formation  of 
closed  chains,  like  polymerisation,  cause  a  marked  decrease  in 
diamagnetism.  These  factors  thus  increase  the  resultant  magnetic 
moment  of  the  molecule  and  correspond  with  increasing  dissymmetry 
of  electronic  structure.  On  the  other  hand,  an  increased  diamag¬ 
netism  is  observed  in  the  cases  of  nuclei  with  three  symmetrical 
double  bonds.  This  effect  is  also  found  in  open-chain  compounds 
containing  tertiary  carbon  or  nitrogen  atoms.  The  value  —  55*5  X 10-7 
has  been  used  for  the  magnetic  susceptibility  of  combined  nitrogen. 
Direct  measurements  give  —59  X 10  7  (Hector)  and  —50  X  10“  7  (Take 
Sone).  The  author’s  earlier  work  on  the  additivity  of  diamagnetism 
(A.,  1909,  ii,  487,  788,  859 ;  1910,  ii,  100,  179,  483,  580)  is  confirmed 
and  extended.  R.  A.  M. 

Colour  and  Molecular  Geometry.  III.  Graphical  Pre¬ 
sentation  of  the  Theory.  J.  Mont  (J.  Chem.  Soc.,  1925,  127, 
967 — 972). — A  simplification  of  the  general  theory  (A.,  1924,  ii, 
641)  is  possible  since  it  appears  that  in  most  cases  the  active  part 
of  the  hapton  (T.,  1923,  123,  2801)  is  the  oxygen  or  nitro¬ 
gen  it  contains.  Since  these  atoms  have  the  same  atomic  diameter 
and  occur  at  both  ends  of  the  molecule  when  the  auxochrome  is 
-OH  or  -NH2,  the  wave-length  of  the  absorption  band  is  given  by 
the  simplified  formula  X=51,4(c-f-l’77)'\/ c+0-65,  in  which  c  is  half 
the  distance  between  the  terminal  oxygen  or  nitrogen  atoms  round 
which  the  electron  moves.  The  equation  is  approximately  linear 
over  the  range  of  the  visible  spectrum,  rendering  the  calculation  of 
colour  easy.  The  calculated  positions  of  the  absorption  bands  of  a 
number  of  monocyclic  and  dicyclic  compounds  considered  are  in 
good  agreement  with  the  experimental  values.  F.  G.  S. 

Constitution  of  Nitric  Acid  and  the  Nitronium  Salts  formed 
from  it  by  Perchloric  and  Sulphuric  Acids.  A.  Hantzsch 
[with  L.  Wolf]  (Ber.,  1925,  58,  [ B ],  941 — 961). — The  absorption 
curve  of  solutions  of  nitric  acid  in  water  may  be  calculated  with 
great  accuracy  from  those  of  ethereal  solutions  of  nitric  acid  and 
aqueous  solutions  of  alkali  nitrates.  It  is  therefore  justifiable  to 
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conclude  that  such  solutions  contain  equilibrium  mixtures  of  the 
pseudo  acid,  02N*0H  and  true  acid  (present  as  the  hydroxonium 
salt,  (N03)[H*0H2]).  Homogeneous  nitric  acid  closely  resembles 
its  esters  but  its  absorption  is  noticeably  more  feeble  than  might  be 
expected  from  the  slight  constitutive  difference  between  pseudo  acid 
and  ester,  so  that  the  presence  of  a  third  type  of  molecule  must  be 
assumed  (cf.  von  Halban,  A.,  1923,  ii,  835;  Schaefer,  A.,  1917,  ii, 
61,  186).  In  addition,  the  pronounced  electrical  conductivity  of 
nearly  homogeneous  nitric  acid  indicates  the  presence  of  some  form 
other  than  the  pseudo  acid.  Indications  of  the  nature  of  the  feebly  - 
absorbent  electrolyte  are  found  in  the  observation  that  solutions  of 
nitric  acid  in  absolute  sulphuric  acid  contain  a  largely  dissociated 
electrolyte  which  is  very  much  more  transparent  than  an  equally 
concentrated  ethereal  or  aqueous  solution  of  nitric  acid.  The 
analogous  behaviour  of  acetic  acid  dissolved  in  absolute  sulphuric 
acid,  whereby  the  acetylium  cation  is  produced,  suggests  the  produc¬ 
tion  of  a  nitronium  cation  and  therefore  the  possible  presence  of  the 
two  salts,  [N0(0H)2][S04H]  and  [N(0H)2][S04H]2.  It  is  remarkable 
that  a  nitronium  salt  of  pyrosulphuric  acid,  HS207[(H0)2N0]  or 
S207[(H0)3N],  was  isolated  by  Weber  in  1871.  The  conception  of  a 
nitronium  cation  is  strengthened  further  by  the  isolation  from  almost 
anhydrous  nitric  and  perchloric  acids  of  nitronium  diper chlorate, 
[C104]2[(H0)3N],  m.  p.  130°  (decomp.)  after  softening  at  55°,  and 
nitronium  monoper chlorate,  C104[(H0)2N0],  decomp,  above  130° ; 
these  are  stable  salts  which  can  be  crystallised  from  perchloric  acid 
and  nitric  acid,  respectively.  It  is  therefore  considered  that,  con¬ 
trary  to  the  views  of  Saposchnikov  (A.,  1915,  i,  393),  “  nitrating  ” 
acid  does  not  contain  nitrogen  pentoxide,  but  nitronium  hydrogen 
sulphate,  [N(0H)3](S04H)2 ;  this  conception  is  confirmed  by  the 
observation  that  the  absorption  spectrum  of  nitrogen  pentoxide 
dissolved  in  sulphuric  acid  differs  from  that  of  “  nitrating  acid."’ 
In  homogeneous  nitric  acid,  it  is  thus  reasonable  to  conclude  that 
analogous  wandering  of  the  hydrogen  atom  occurs  to  a  more  limited 
extent  with  the  production  of  the  nitronium  ion  and  hence  of  the 
salt-like  electrolyte,  nitronium  nitrate,  (N03)2[(H0)3N].  Almost 
anhydrous  nitric  acid  is  to  be  regarded  as  a  solution  of  conducting 
nitronium  nitrate  in  non-conducting  pseudo  nitric  acid.  On  certain 
assumptions,  it  is  calculated  that  the  equilibrium  mixture  for  the 
98-6%  acid  at  0°  contains  80%  of  pseudo  nitric  acid  and  20%  of 
nitronium  nitrate  (contrary  to  previous  observations,  the  100%  acid 
is  too  unstable  to  permit  observations  at  0°). 

Optical  analysis  shows  that  the  nitronium  nitrate  is  completely 
hydrolysed  by  the  addition  of  one  molecular  proportion  of  water, 
since  from  this  point  the  absorption  curves  can  be  additively  con¬ 
structed  from  those  of  the  pseudo  acid  in  ether  and  the  true  acid  in 
water.  The  conversion  of  the  pseudo  acid  into  the  true  acid  (or 
its  hydroxonium  salt)  is  practically  complete  after  the  addition  of 
8  mols.  of  water,  whereas  the  dissociation  at  this  point  does  not 
amount  to  40%.  The  last  traces  of  the  pseudo  acid  have  disap¬ 
peared  after  addition  of  50  mols.  of  water,  and  the  solution  then 
contains  only  hydroxonium  salt  which  is  not  completely  ionised,  in 
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the  sense  of  the  classical  dissociation  theory,  in  N / 100 -solution.  In 
the  most  dilute  solutions,  the  sole  absorbent  material  is  the  nitrate 
ion ;  orthonitric  acid  and  nitrogen  pentahydrate  do  not  exist  (the 
so-called  diacetylorthonitric  acid,  N(OH)3(OAc)2,  is  a  molecular 
compound  of  the  pseudo  acid,  [(CH3'C02H)2HON02]). 

The  reactions  between  the  three  strongest  oxyacids,  perchloric, 
sulphuric,  and  nitric,  give  particularly  strong  evidence  in  favour  of 
the  chemical  theory  of  acids  according  to  which  the  strength  (acidity) 
can  only  be  measured  chemically  in  accordance  with  Berzelius’ 
principles  by  their  tendency  towards  salt  formation  and  not  physically 
by  their  ability  to  furnish  hydrogen  ions.  According  to  the  dissoci¬ 
ation  theory,  perchloric  acid  is  the  strongest  acid,  followed  by  nitric 
and  then  by  sulphuric  acids.  Actually,  homogeneous  perchloric 
acid  is  incomparably  stronger  than  nitric  acid,  and  sulphuric  acid, 
which  is  more  feebly  ionised  in  aqueous  solution,  is  in  the  homo¬ 
geneous  condition  stronger  than  nitric  acid,  since  it  causes  the  pro¬ 
duction  of  nitronium  sulphate.  In  aqueous  solution,  the  great 
differences  towards  salt  formation  of  the  three  acids  are  almost 
annihilated,  since  water  as  a  basic  anhydride,  particularly  in  excess, 
and  hence  in  dilute  solution,  converts  them  almost  completely  into 
hydroxonium  salts. 

Absolute  nitric  acid,  m.  p.  —42-3°,  appears  to  be  stable  at  —40°. 
The  99*5%  acid  is  somewhat  unstable  at  0°,  whereas  the  98-4%  acid 
can  be  preserved  for  a  few  days  at  a  moderate  temperature.  The 
minimum  value  observed  for  the  electrical  conductivity  of  99-5% 
acid  is  x=89xl0'4  at  0°,  whereas  an  almost  absolute  acid  gave 
the  value  x=94  X  10~5  at  —40°.  The  liquid  acid,  of  the  composition 
HN03,H20,  is  not  a  uniform  material.  Veley  and  Manley’s  observ¬ 
ation  that  solutions  of  nitric  acid  exhibit  a  minimum  conductivity 
is  not  confirmed.  H.  W. 

Induction  of  Alternate  Polarities,  especially  in  Relation 
to  the  Extent  and  Intensity  of  Transmission.  A.  Lapworth 
(< Chem .  and  Ind.,  1925,  44,  397 — 398). — The  author’s  views  on 
induced  alternate  polarities  are  limited  to  cases  of  induction  through 
one  saturated  carbon  atom  (T.,  1922,  121,  426;  A.,  1921,  ii,  543); 
transmission  through  two  saturated  carbon  atoms  in  immediate 
or  delayed  succession  can  be  explained  on  different  lines,  and  it 
is  not  necessary  to  assume  that  a  true  inductive  effect  passes  from 
one  end  of  the  reacting  system  through  its  full  length.  Com¬ 
plications  not  yet  discussed  arise  from  the  polar  effects  produced  by 
groups  of  atoms,  such  as  the  ethylene  and  acetylene  groups,  these 
effects  being  manifested  in  reactions  depending  on  the  development  of 
active  negative  polarity  on  carbon  atoms,  e.g.,  nuclear  hydrogen- 
substitution  in  the  aromatic  series.  R.  B. 

Electronic  Conception  of  Valency  and  Heats  of  Combustion 
of  Organic  Compounds.  M.  S.  Kharasch  and  B.  Sher  ( J . 

Physical  Chem.,  1925,  29,  625 — 658). — It  is  assumed  that  the  heat 
of  combustion  is  due  to  a  liberation  of  energy  when  the  valency 
electrons  are  shifted  from  the  orbits  occupied  in  methane  and  similar 
substances  to  those  occupied  in  carbon  dioxide,  the  latter  orbits  being 
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further  from  the  carbon  atom.  The  heat  of  combustion  is  then 
proportional  to  the  number  of  electrons  so  displaced  and  for  saturated 
hydrocarbons  is  equal  to  26-05Ar  kg. -cal.  per  mol,  where  N  is  the 
number  of  electrons  in  the  molecule  that  have  the  same  position 
round  the  carbon  atoms  as  in  methane.  This  formula  also  applies 
to  unsaturated  hydrocarbons  having  the  same  arrangement  of 
electrons  round  the  carbon  atoms  as  have  saturated  compounds, 
i.e.,  to  benzenoid  and  conjugated  hydrocarbons,  but  in  ethylene 
derivatives  one  pair  of  electrons  is  displaced  and  there  is  an  additional 
liberation  of  energy  of  13  kg. -cal.,  the  heat  of  combustion  being, 
therefore,  26-05X+13.  When  carbon  is  united  to  atoms  other  than 
hydrogen  the  energy  liberated  by  the  electrons  concerned  is  less  than 
26-05  kg. -cal.  and  the  heats  of  combustion  of  various  classes  of 
compounds  are  as  follows  :  primary  alcohols,  ethers,  esters,  amines, 
and  nitro  compounds,  26-05Ar-{-13 ;  secondary  alcohols  and  ketones, 
26-05X-j-6-5 ;  tertiary  alcohols,  phenols,  acids,  amides,  anilides,  and 
amino-acids,  26-05X.  The  calculated  and  experimental  values  of 
the  heats  of  combustion  of  278  compounds  are  given;  in  only  37 
cases  is  the  difference  more  than  1%  and  in  152  it  is  less  than  0-5%. 

A.  G. 

Contraction  Constants  and  Affinity  of  Solid  Compounds. 

A.  Balandin  (Z.  physikal.  Chem.,  1925,  116,  123 — 134). — The 
contraction  constants  of  76  solid  compounds  as  calculated  by  the 
formula  C=V/%V0  (cf.  Schilov,  A.,  1922,  ii,  350)  are  in  close  agree¬ 
ment,  in  most  cases,  with  those  calculated  from  a  new  formula 
C—R—U/U0,  where  R  and  U0  are  constants  depending  on  the 
nature  of  the  anion  and  U  is  the  heat  of  formation.  The  significance 
of  the  latter  formula  with  reference  to  the  oscillations  of  the  com¬ 
ponent  atoms  of  the  salts  is  discussed  (cf.  A.,  1924,  ii,  719). 

L.  F.  G. 

Form  of  Ultramicrons.  H.  Siedentopf  ( Kolloid-Z .,  1925, 
36  [Zsigmondy -Festschr.],  1 — 14). — The  scintillation  phenomenon 
is  described,  and  the  possibility  of  increasing  the  sensitiveness  of  this 
effect  for  the  detection  of  ultramicrons  is  discussed.  The  necessary 
conditions  for  obtaining  a  sufficient  uniform  illumination  between 
cover-glass  and  slide,  using  a  narrow  aperture,  are  indicated,  but  it  is 
shown  that  such  a  method  would  give  no  information  as  to  the  actual 
magnitude  of  the  observed  particles.  By  the  application  of 
Nichelson’s  interferometric  measurements  of  the  diameters  of  fixed 
stars  to  ultramicroscopy,  positive  results  could,  however,  be  obtained. 
The  apparatus,  which  can  be  used  for  measuring  microscopic  as  well 
as  ultramicroscopic  lengths,  is  described  in  detail,  and  the  mathe¬ 
matics  of  the  simpler  cases  are  discussed.  L.  L.  B. 

Effect  of  Allotropic  Change  on  the  Grain  Growth  in 
Thallium.  G.  Asahara  (Sci.  Papers  Inst.  Phys.  Res.  Tokyo, 
1925,  2,  273 — 276). — A  series  of  X-ray  photographs  of  thallium  near 
its  transformation  point  shows  that  a  crystal  when  once  formed  does 
not  disintegrate  into  smaller  ones  when  undergoing  allotropic 
change.  The  crystal  lattice  thus  glides  easily  from  one  type  to 
another  without  fracture  of  the  crystal.  In  most  metals,  grain 
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growth  is  accelerated  by  annealing,  but  in  thallium  the  crystals 
appear  to  attain  their  maximum  size  very  readily  on  heating. 
Subsequent  heating  and  cooling  does  not  destroy  the  crystallites. 

R.  A.  M. 

Crystal  Structure  of  the  High  Temperature  Form  of 
Cristobalite  [SiOJ.  R.  W.  G.  Wyckoff  ( Amer .  J.  Sci.,  1925, 
[v],  9,  448 — 459). — X-Ray  diffraction  measurements  lead  to  a 
length  for  the  edge  of  the  unit  cube,  at  temperatures  between  290° 
and  430°,  of  7-12d;0-01  A.  The  unit  cube  contains  8  mols. 
of  Si02.  The  atomic  arrangement  is  such  that  the  silicon  atoms  have 
the  same  grouping  as  in  crystalline  silicon  with  oxygen  atoms 
located  midway  between  each  pair  of  nearest  silicon  atoms.  Each 
silicon  atom  is  surrounded  by  four  equally  distant  oxygen  atoms. 
The  closest  distance  between  oxygen  and  silicon  is  1-54  A. 

J.  S.  C. 

Crystal  Structure  of  Lithium  Potassium  Sulphate.  A.  J. 

Bradley  (Phil.  Mag.,  1925,  [vi],  49,  1225 — 1237). — The  salt  is  a 
simple  hexagonal  sulphate.  The  crystal  lattice  was  measured  by 
means  of  a  powder  photograph.  The  unit  cell  consists  of  a  prism 
of  base  5T3A.  and  height  8-60  A.  containing  2  mols.  of  lithium 
potassium  sulphate.  The  crystal  is  made  up  of  a  system  of  sulphate 
ions  in  hexagonal  close  packing,  alternating  with  metallic  ions.  The 
lithium  ions  and  the  sulphate  ions  are  arranged  similarly.  The 
potassium  ions  form  a  simple  hexagonal  lattice.  The  sulphate  ion 
is  a  tetrahedron  of  oxygen  atoms  surrounding  a  central  sulphur 
atom,  the  distance  S — 0  being  1*5 — 1-6  A.  Intensity  measurements 
on  the  X-ray  spectrometer  were  used  to  determine  the  parameters 
fixing  the  relative  positions  of  all  the  different  kinds  of  atoms  with 
the  exception  of  lithium  atoms.  The  positions  of  the  latter  were 
determined  by  spatial  considerations.  R.  A.  M. 

Electrical  Measurements  on  Metals  of  Great  Purity 
(Tungsten,  Molybdenum,  and  Nickel).  W.  Geiss  and  J.  A.  M. 

van  Liempt  (Z.  Metallic.,  1925, 17,  194 — 197). — Large  single  crystals 
of  tungsten  and  of  molybdenum  were  made  by  growing  minute 
crystals  of  the  former  in  the  vapour  of  tungsten  hexachloride  and  of 
the  latter  in  molybdenum  pentachloride,  respectively,  and  the 
resulting  crystals  were  drawn  into  wire.  The  tungsten  wire  so 
produced  had  an  electrical  resistance  at  0°  of  0-0491  ohm  per  metre 
length  of  l  mm.  cross-section,  and  the  molybdenum  wire  0-0503  ohm ; 
the  temperature  coefficients  were  481 X  10-5  and  473  X  10~5,  respec¬ 
tively.  After  annealing  until  recrystallisation  had  set  in,  the 
resistance  of  the  tungsten  wire  decreased  to  0-0482  ohm.  Pure 
nickel  was  deposited  on  a  small  bullet  of  the  metal  heated  electrically 
at  150°  in  an  evacuated  tube  filled  with  nickel  carbonyl ;  the  metal 
was  deposited  on  the  bullet  in  a  series  of  concentric  shells  which 
were  quite  free  from  iron,  although  the  carbonyl  contained  appreci¬ 
able  amounts.  The  temperature  coefficient  of  resistance  of  this 
metal  was  667  X  10' 5 ;  after  annealing  at  1000°  to  effect  recrystallis¬ 
ation,  this  increased  to  706  X  10'5.  A.  R.  P. 
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Electrical  Conductivity  of  Rock  Salt  and  Calcite  at  High 
Temperatures.  F.  von  Rautenfeld  ( Physikal .  Z.,  1924,  25, 
602 — 604). — The  electrical  conductivities  of  rock  salt  over  the  range 
600 — 800°  and  of  calcite  over  the  range  200 — 600°  have  been  deter¬ 
mined  for  direct  current  (D.C.)  fields  and  for  alternating  current 
(A.C.)  fields  of  frequency  1000,  the  fields  being  of  the  order  of  200 
volts/cm.  For  rock  salt  the  conductivity  varies  logarithmically 
with  the  temperature,  the  A.C.  values  being  slightly  higher  than  the 
D.C.  values.  The  conductivities  parallel  and  perpendicular  to  the 
major  axis  and  perpendicular  to  the  cleavage  plane  of  calcite  bear 
an  approximately  constant  ratio  to  each  other ;  they  vary  approx¬ 
imately  logarithmically  with  the  reciprocal  of  the  temperature. 
A  description  is  given  of  the  experimental  technique.  R.  W.  L. 

New  Alloy  of  Iron  and  Nickel  of  High  Permeability.  E.  M. 

Deloraine  {J.  Phys.  Radium,  1925,  [vi],  6,  20 — 28). — Largely  a 
resume  of  the  work  of  Arnold  and  Elmen  (J.  Franklin  Inst.,  1923, 
195,  621).  The  physical  properties  of  “  permalloy,”  a  nickel-iron 
alloy  containing  about  80%  Ni,  are  described.  The  maximum 
permeability  is  obtained  by  heating  the  material  at  900°  for  an  hour, 
allowing  it  to  cool  slowly,  reheating  at  600°,  and  allowing  it  to  cool 
more  rapidly.  Its  magnetic  properties  are  affected  by  heat  treat¬ 
ment,  by  mechanical  strain,  and  by  the  presence  of  impurities,  of 
which  carbon  is  chief.  The  initial  permeability  at  the  ordinary 
temperature  of  this  alloy  may  be  more  than  thirty  times  that  of  soft 
iron.  Possible  uses  of  the  alloy  are  discussed.  It  is  specially  good 
for  submarine  telegraphy,  transmitting  four  times  more  rapidly 
than  an  ordinary  cable.  A.  S.  R. 

Magnetic  Ferric  Oxide.  R.  Chevallier  ( Compt .  rend., 
1925,  180,  1473 — 1475). — Conversion  of  a  commercial  oxide  having 
a  composition  closely  approximating  to  Fe304  into  ferric  oxide 
results  in  a  change  in  the  permanent  magnetic  characteristics. 
Experiments  in  which  the  magnetic  properties  were  determined 
after  heating  for  a  fixed  time  at  various  temperatures  show  that 
between  600°  and  700°  the  magnetic  properties  of  ferric  oxide  decrease 
very  rapidly  but  do  not  entirely  disappear,  since  at  temperatures 
in  the  region  of  900°  the  strongly  magnetic  oxide,  magnetite,  is 
produced.  The  decrease  in  magnetic  properties  is  of  a  permanent 
character  and  the  original  activity  is  not  restored  after  heating  for 
some  hours  at  a  lower  temperature.  J.  S.  C. 

Artificial  Magnetic  Anisotropy  of  Nickel.  Realisation  of 
a  State  with  a  particularly  Simple  Cycle.  R.  Forrer  {Compt. 
rend.,  1925,  180,  1394 — 1397 ;  cf.  this  vol.,  ii,  486). — The  discon¬ 
tinuities  in  the  magnetisation  cycle  of  nickel  have  been  simplified. 
When  the  wire  {1=5 0  mm.,  d=l  mm.)  is  wound  tightly  round  a 
5  mm.  cylinder  only  the  S2  break  is  found,  when  it  is  wound  loosely 
only  the  discontinuity  appears  in  the  cycle.  When  a  finer 
stretched  wire  is  wound  round  a  smaller  cylinder,  the  reversible 
sides  of  the  cycle  are  straight  and  parallel,  whilst  the  break  is  now 
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97  %  of  the  height  of  the  cycle.  The  term  “  critical  field  ”  is  applied 
to  that  field  which  sharply  reverses  the  oriented  magnetisation,  and 
the  expression  “  coercive  field  ”  to  that  tending  to  annul  the 
magnetisation.  Systematic  work  shows  that  mere  flexion  round 
smaller  and  smaller  cylinders  first  straightens  the  reversible  part  of 
the  cycle.  The  reversible  part  increases  until  the  coercive  field 
reaches  an  upper  limit  near  9 g.  The  same  treatment  applied  to  the 
stretched  nickel  wire  (with  a  high  coercive  field)  causes  the  appear¬ 
ance  of  jumps,  diminishes  the  inclination  of  the  reversible  part,  and 
causes  the  coercive  field  to  decrease  to  the  same  limiting  value  of 
9 g.  Finally,  a  perfectly  definite  state  is  reached,  in  which  the 
reversible  part  of  the  cycle  has  a  minimum  inclination  and  a  well- 
defined  value  of  9 g  for  the  critical  field.  It.  A.  M. 

Evaluation  of  the  Grating  Energy  of  Crystals.  W.  Wessel 
( Z .  Physik,  1924,  30,  217 — 224). — Analysis  after  the  classical 
fashion  of  the  thermal  equilibrium  between  the  vapour  of  a  salt  and 
its  ionised  radicals  shows  that  the  grating  energy  of  the  salt  can  be 
determined  from  known  data  and  partial  pressures  of  the  ions 
present.  The  chemical  constants  involved  are  calculated  by  the 
method  of  Born  and  Heisenberg  (A.,  1924,  ii,  434).  Direct  measure¬ 
ments  of  the  partial  pressures  of  ions  are  wanting;  they  are  pro¬ 
jected  by  the  author.  R.  W.  L. 

Migratory  Constituents  in  the  Crystal  Lattice.  G.  F. 

Huttig  ( Fortschr .  Chem.,  Phys.,  Phys.-Chem.,  1924,  18,  5 — 32; 
from  Chem.  Zentr.,  1924,  ii,  2225 — 2226). — From  a  consideration 
of  the  equilibria  of  heterogeneous  systems,  it  is  concluded  that 
systems  of  two  components  can  exist  in  which  the  molecules  of  one 
component  can  move  freely  through  the  rigid  lattice  of  the  other 
component.  Such  systems  are  divided  into  three  classes  according 
to  the  form  of  their  decomposition  curves  at  constant  pressure  or 
constant  temperature.  A  theory  is  deduced  for  the  osmotic  pressure 
of  the  mobile  component.  The  decomposition  curves  are  described 
by  the  equation  log  p0fp=k/n,  where  p0  is  the  vapour  pressure  of 
the  solvent,  p  the  vapour  pressure  of  the  solution,  n  the  molecular 
weight  of  the  solvent,  and  k  a  constant.  A  number  of  systems, 
e.g.,  uranosouranic  oxide-uranous  oxide-oxygen,  are  mentioned 
and  the  corresponding  values  of  k  given.  This  constant  has  the 
same  significance  as  the  reciprocal  of  the  Raoult  constant  i  in  liquid 
solutions.  G.  W.  R. 

Physical  Interpretation  of  X-Ray  Spectra  of  Fatty  Acids. 

L.  de  Broglie  and  J.-J.  Trillat  ( Compt .  rend.,  1925,  180,  1485— 
1487). — Fatty  acids  consist  of  chains  of  CH2  groups  cut  by-C02H 
planes  of  considerable  electronic  density  and  by  planes  of  feeble  or 
zero  density  which  separate  the  -CH3  groups  of  neighbouring 
molecules.  The  planes  of  feeble  density  may  be  considered  as 
planes  of  strong  density  provided  a  phase  difference  i r  is  introduced. 
Under  these  conditions,  the  distribution  of  intensities  in  the  X-ray 
spectra  of  fatty  acids  is  readily  explained.  J.  S.  C. 
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Physical  Chemistry  of  Proteins.  V.  Molecular  Weights 
of  Proteins.  I.  Minimal  Molecular  Weights  of  certain 
Proteins.  E.  J.  Cohn,  J.  L.  Hendry,  and  A.  M.  Prentiss  (J. 
Biol.  Chem.,  1925,  63,  721 — 766). — Figures  are  given  for  the  minimal 
molecular  weights  of  the  following  proteins :  gelatin,  zein,  gliadin, 
glutenin,  edestin,  caseinogen,  haemoglobin,  haemocyanin  ( Limulus 
and  Octopus),  serum-albumin  and  globulin,  fibrin,  egg-albumin,  and 
Bence-Jones  protein.  The  values  have  been  calculated  from  a 
simultaneous  consideration  of  the  minimal  molecular  weights 
derived  from  the  content  of  an  individual  element  ( e.g .,  iron  in 
haemoglobin)  or  from  that  of  an  individual  amino-acid,  and  of  the 
equivalent  weights  as  represented  by  combination  with  acids  and 
bases,  together  with  osmotic  pressure  determinations.  C.  R.  H. 

Electrical  Properties  of  Neon,  Hydrogen,  and  Nitrogen. 

S.  P.  McCallum  and  C.  M.  Focken  (Phil.  Mag.,  1925,  fvi],  49, 
1309 — 1320). — A  short  filament  was  supported  at  a  fixed  distance 
from  an  earthed  silvered  plate,  A,  and  another  plate  B  was  arranged 
parallel  to  A  so  that  its  distance  from  the  filament  could  be  adjusted. 
When  a  is  the  fixed  distance,  x  the  variable  distance,  and  V  the 
negative  potential  of  the  filament,  the  upper  plate  B  is  maintained 
at  a  negative  potential  Vx/a,  thus  establishing  a  uniform  field 
X=  V ja  between  the  plates.  The  negative  current  to  the  fixed 
plate  A  is  plotted  against  voltage  and  for  two  different  distances  of 
x,  using  neon  at  20  mm.  pressure,  the  curves  are  superposable  up  to 
45  volts,  after  which  the  currents  obtained  with  the  larger  distance 
are  greater  than  those  with  the  smaller  distance.  The  same  is  true 
for  the  positive  current  to  the  adjustable  plate.  The  divergence 
indicates  some  process  of  ionisation  in  addition  to  ionisation  by 
collision  of  electrons  with  the  molecules  of  the  gas.  With  hydrogen 
at  4  mm.,  no  divergence  was  found  under  the  experimental  con¬ 
ditions  (F=85  volts,  Xlp— 30-4).  At  1  mm.  pressure,  a  divergence 
occurred  at  V —72  (Xjp— 103).  With  nitrogen,  no  divergence 
appeared  at  1*2  mm.,  but  at  0-15  mm.  it  occurred  at  46  volts 
(X/p= 438). 

The  rate  of  increase  of  ionisation  with  increase  in  electric  force 
(X—V /a)  is  very  much  greater  in  neon  than  in  the  two  diatomic 
gases.  Pressure  produces  much  larger  changes  in  conductivity  in 
the  diatomic  gases  than  in  neon.  The  results  are  compatible  with 
ionisation  by  collision.  The  additional  ionisation  cannot  be 
attributed  to  radiation,  and  is  probably  due  to  positive  ions. 

R.  A.  M. 

Magnetic  Properties  of  Atoms  and  Molecules.  B.  H. 

Wilsdon  (Phil.  Mag.,  1925,  [vi],  49,  1145 — 1164;  cf.  this  vol., 
ii,  481). — Theoretical.  In  the  earlier  papers  it  was  assumed  that 
precessional  or  nutational  movements  of  the  orbits  which  form 
the  chemical  bond  synchronise  the  frequencies  of  the  naturally 
untuned  orbits  in  a  manner  whereby  the  total  moment  of  momentum 
in  opposite  directions  of  the  bond  is  equalised.  This  postulate  with 
the  principle  of  spatial  quantising  enables  the  author  to  arrive 
vol.  cxxviii.  ii.  23 
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mathematically  at  quantitative  conclusions  concerning  magnetic 
properties  which  fit  the  data  reasonably  well.  R.  A.  M. 

Electrical  Birefringence  of  Limonene.  R.  de  Malleman 
(Compt.  rend.,  1925,  180,  1483 — 1485). — The  Kerr  constant  for 
limonene  has  been  determined,  employing  the  author’s  method  of 
measuring  electrical  birefringence  {ibid.,  1923,  176,  380).  The 
rotatory  power  remains  constant  within  the  limits  of  experimental 
error  in  the  electrical  fields  employed.  The  birefringence  is  small 
and  positive  in  sign.  The  value  of  the  Kerr  constant  in  absolute 
units,  6-5  xlO'8  (15°,  0-546/a),  is  intermediate  between  the  values 
of  benzene  and  of  toluene  and  about  four  times  that  of  pinene.  The 
significance  of  this  number  from  the  point  of  view  of  structural 
formulae  is  discussed.  J.  S.  C. 

Influence  of  Occluded  Gas  on  the  Electrical  Resistance  of 
a  Wire.  T.  Sexl  (Z.  Physik,  1925,  32,  333— 335).— The  change 
in  resistance  depends  on  the  quantity  of  gas  occluded,  not  on  its 
chemical  nature,  and  is  expressed  by  the  formula  jS=j?0(l-f  ak), 
where  k  is  the  ratio  of  the  volume  of  the  wire  containing  gas  to  that 
of  the  wire  itself. 

Applying  Lorentz’s  theory  of  electrical  conductivity  and  assuming 
that  the  increase  in  resistance  is  solely  caused  by  the  collisions  of 
the  electrons  with  the  molecules  of  the  gas,  an  equation  for  the 
conductivity  is  obtained  which  is  in  satisfactory  agreement  with 
experiment.  E.  B.  L. 

Radio  Technique  in  Metallurgy.  J.  Czochralski  (Z.  anorg. 
Chem.,  1925,  144,  263 — 266). — It  would  be  expected  that  if  a  needle 
rested  on  a  particle  of  silicon  in  an  aluminium-silicon  alloy  this 
combination  would  act  as  a  radio  detector.  This,  however,  is  not 
the  case,  the  silicon  having  lost  its  activity  in  this  direction,  and  it  is 
suggested  that  detector  action  may  be  due  to  an  impurity  in  ordinary 
silicon.  Such  a  test  for  detector  action  may  be  useful  in  the 
examination  of  some  alloys.  A.  G. 

New  Property  of  Diamagnetic  Gases  at  Low  Pressures. 

A.  Glaser  ( Sitzungsber .  Akad.  Miinchen,  1924,  79 — 85). — The 
variation  in  the  diamagnetic  susceptibility  of  hydrogen,  nitrogen, 
and  carbon  dioxide,  at  pressures  below  atmospheric,  has  been  studied 
at  15°  by  a  comparative  method.  The  curves  obtained,  relating 
susceptibility  with  the  pressure  of  the  gas,  are  not  simply  linear, 
as  required  by  the  classical  theory,  but  deviate  from  the  straight 
line  at  pressures  below  630  mm.,  400  mm.,  and  360  mm.  for  hydrogen, 
nitrogen,  and  carbon  dioxide,  respectively,  the  values  of  suscepti¬ 
bility  approaching  three  times  the  expected  values  at  low  pressures. 
This  effect  is  regarded  as  due  to  the  orientation  of  the  molecules 
in  the  line  of  the  magnetic  field  when  the  pressure  is  low  enough  to 
reduce  the  interference  by  collision  of  other  molecules.  The  sus¬ 
ceptibility  is  —0-000327  x  10  6  and  — 0-000178  x  10'6  unit  for 
nitrogen  and  hydrogen,  respectively,  at  760  mm.  and  15°.  G.  M.  B. 
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Polarisation  of  Light  scattered  by  Organic  Vapours. 

A.  S.  Ganesan  (Phil.  Mag.,  1925,  [vi],  49,  1216— 1222).— Imperfect 
polarisation  of  light  scattered  by  gases  and  vapours  (observed  in  a 
direction  perpendicular  to  the  incident  beam)  depends  on  the  nature 
of  the  scattering  substance.  In  argon  and  mercury  vapour,  the 
light  is  almost  perfectly  polarised ;  in  hydrogen,  the  imperfection 
p  (weak  component/strong  component)  is  3-8%;  in  carbon  dioxide, 
it  is  11%.  It  is  not,  however,  generally  true  that  the  imperfection 
of  polarisation  increases  with  the  number  of  atoms  in  the  molecule, 
because  for  ethyl  ether  and  pentane  (15  and  17  atoms,  respectively) 
it  is  3%  and  for  triatomic  carbon  disulphide  it  is  16*7%.  Accord¬ 
ingly,  the  author  has  studied  series  of  related  compounds  :  paraffins, 
some  monohydric  alcohols,  chlorine  substitution  products  of 
methane,  benzene  and  its  homologues,  ketones,  and  some  formic 
and  acetic  esters.  In  the  paraffins  the  molecules  increase  in  length 
from  pentane  to  octane,  but  anisotropy  of  shape  is  not  associated 
with  increased  depolarisation  (optical  anisotropy).  A  double 
bond  increases  depolarisation,  e.g.,  amylene  shows  a  greater  value 
for  p  than  the  normal  value  for  the  paraffin  series.  In  iso- com¬ 
pounds  p  is  less  than  the  normal  value.  Benzene,  toluene,  and  xylene 
have  p— 6-5%.  Methyl  esters  show  greater  values  of  p  than  ethyl 
esters.  The  symmetrical  carbon  tetrachloride  has  a  smaller  value 
of  p  than  has  chloroform.  R.  A.  M. 

Metallic  Reflexions.  I  and  II.  I.  Ebeling  (Z.  Physik,  1925, 
32,  489 — 501). — The  sharply-marked  minimum  in  the  reflective 
power  of  silver  at  3160  A.  becomes  less  pronounced  with  increasing 
temperature  and  is  displaced  towards  the  red.  The  spectrum 
reflected  from  massive  copper,  the  absorption  spectrum  of  precipi¬ 
tated  copper,  and  the  suspension  of  colloidal  copper  in  ruby  glass, 
investigated  by  means  of  a  photo-electric  cell,  show  indications  of  a 
band  structure;  one  of  the  reflexion  minima,  between  5800  and 
3850,  becomes  slightly  more  accentuated  at  low  temperatures. 
Some  relations  between  the  optical  properties  of  metals  in  the  solid, 
colloidal,  and  gaseous  states  are  pointed  out.  E.  B.  L. 

Specific  Heat  of  Incandescent  Tungsten.  L.  J.  Bock- 
stahler  ( Physical  Rev.,  1925,  [ii],  25,  677 — 685). — Measurements 
of  thermionic  current  changes  lead  to  a  value  of  0*045  for  the  specific 
heat  of  tungsten  between  2375°  and  2475°  Abs.  A.  A.  E. 

Specific  Heat  of  Superheated  Ammonia  Vapour.  N.  S. 

Osborne,  H.  F.  Stimson,  T.  S.  Sligh,  and  C.  S.  Cragoe  ( U .8 . 
Bur.  Standards,  Sci.  Paper  501,  1925,  20,  65 — 110). — The  specific 
heat  at  constant  pressure  of  superheated  ammonia  vapour  has 
been  determined  at  temperatures  from  — 15°  to  +150°,  and  pressures 
from  0*5  to  20  atm.  The  method  adopted  was  to  measure  the  rise 
in  temperature  produced  by  a  measured  electric  power  added  as 
heat  to  a  steady  stream  of  vapour  flowing  through  a  vacuum- 
jacketed  instrument.  Elaborate  precautions  were  taken  and 
numerous  corrections  made  for  which  the  original  must  be  consulted. 
The  results  may  be  expressed  accurately  by  the  empirical  equation 

23—2 


ii.  644 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


<7P=M255  +  0-002380+76-8/0  +  5-45plO8/04  +  p(6-5+3-8p)1027 /012 
+2-37p6lO42/020,  where  Cp  is  expressed  in  joules  per  g.  per  1°, 
p  in  metres  of  mercury  at  0°  and  standard  gravity,  and  0  in  degrees 
absolute.  The  values  of  Gp  thus  calculated  agree  with  the  experi¬ 
mental  values  within  0-3%  in  all  cases.  A  few  determinations 
of  the  Joule-Thomson  coefficient  have  also  been  made.  W.  H.-R. 

Heat  of  Formation  of  Nitrogen  Trichloride.  W.  A.  Noyes 
and  W.  F.  Tuley  (J.  Amer.  Chem.  Soc.,  1925,  47,  1336—1341).— 
The  following  are  recorded  :  heat  of  solution  of  1  mole  of  gaseous 
chlorine  in  carbon  tetrachloride,  4539  cal. ;  heat  of  solution  of  1  mole 
of  gaseous  hydrogen  chloride  in  carbon  tetrachloride,  3680  cal. ; 
heat  of  interaction  of  1  mole  of  nitrogen  trichloride  in  solution  with 
3  moles  of  gaseous  hydrogen  chloride  giving  3  moles  of  gaseous 
chlorine  and  solid  ammonium  chloride,  41,800  cal. ;  heat  of  forma¬ 
tion  of  nitrogen  trichloride  in  solution  in  carbon  tetrachloride  from 
gaseous  nitrogen  and  gaseous  chlorine,  —54,700  cal.  J.  S.  C. 

Heat  of  Formation  of  Acetaldol.  T.  P.  G.  Shaw  (J.  Soc. 
Chem.  hid.,  1925,  44,  195 — 196t). — The  heat  of  formation  of 
acetaldol  [(3 - hy droxy b utaldehy de]  has  been  found  to  be  17,222  cal. 
(within  1 — 2%)  by  means  of  an  adiabatic  copper  calorimeter,  which 
is  described.  The  chief  source  of  error  lies  in  the  analysis  of  the 
mixture  of  acetaldehyde  and  aldol.  R.  B. 

Velocity  of  Sound  in  Liquids  and  its  Relation  to  the  Heat 
of  Vaporisation.  T.  V.  Ionescu  (J.  Phys.  Radium,  1924,  [vi], 
5,  377 — -383). — The  velocity  of  sound  in  a  number  of  liquids  was 
measured  by  a  method  which  involved  the  manipulation  of  small 
quantities  of  liquid.  Except  for  toluene  the  measured  velocities 
agreed  fairly  well  with  Newton’s  formula,  where  V—VEjp.  Com¬ 
parison  of  the  experimental  values  with  those  obtained  from  the 
formulse  V—VL  (Boydan)  and  V=VLj<zT  (Lewis)  in  which  L 
represents  the  heat  of  vaporisation,  a  the  coefficient  of  dilatation, 
and  T  the  absolute  temperature,  indicates  that  Boydan’ s  formula 
leads  to  low  values  and  Lewis’  to  high  values.  R.  W.  L. 

Freezing  Points  of  Hydrofluoric  Acid.  J.  D.  C.  Anthony 
and  L.  J.  Hudleston  (J.  Chem.  Soc.,  1925,  127,  1122 — 1128). — 
The  freezing  points  of  hydrofluoric  acid  have  been  determined  for 
0-025 — 4-140iV-solutions,  and  the  activities  calculated.  The 
freezing-point  depression  is  found  to  be  an  almost  linear  function 
of  the  molarity.  This  is  in  accordance  with  the  general  theory 
(Davies  and  Hudleston,  A.,  1924,  ii,  167),  the  increase  of  molecular 
conductivity  in  concentrated  solutions  (Deussen,  A.,  1905,  ii,  311) 
not  affecting  the  apparent  molecular  weight,  2HF=H‘+HF2,. 
Assuming  that  no  appreciable  quantity  of  double  molecules,  H2F2, 
exists  in  solution  and  applying  the  law  of  mass  action  to  the  ionic 
equilibria  of  HF2'  and  HF  (Davies  and  Hudleston,  loc.  cit .),  the  total 
molarity  of  ions  and  molecules  in  solution  is  found  and  the  freezing 
point  calculated  for  a  series  of  concentrations.  It  is  found  that 
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there  is  no  appreciable  difference  between  the  calculated  and  the 
observed  values  of  the  freezing  point  up  to  0-5N- solution. 

F.  G.  S. 

Relation  between  the  Temperature  and  Velocity  of  Trans¬ 
formation  of  Metastable  Non-variant  Systems.  N.  I. 

Stepanov  (Ann.  Inst.  Anal.  Physico-Chim.  Leningrad,  1924,  2, 
500 — 502). — Cases  are  considered  in  which  the  velocity  of  a 
transformation  diminishes  when  the  temperature  is  raised,  use  being 
made  of  the  following  equation  for  the  absolute  velocity  of  the 
transformation  of  metastable  non- variant  systems  : 

V=KaT(T0-T)n, 

where  T0  is  the  absolute  temperature  of  the  equilibrated  system, 
T  the  temperature  at  which  the  transformation  occurs,  n  a  positive 
number,  a  a  number  greater  than  1,  and  K  a  positive  coefficient 
depending  on  the  units  in  which  V  is  measured.  The  significance 
of  each  term  in  this  equation  is  discussed  and  also  the  different  types 
possible  for  the  curves  representing  the  velocity.  The  considerations 
advanced  are  in  agreement  with  the  results  of  Cohen’s  work  on  the 
mutual  transformations  of  grey  and  white  tin.  T.  H.  P. 

Transformation  Temperature  of  Thallium.  G.  Asahara 
(Sci.  Papers  Inst.  Phys.  Res.  Tokyo,  1925,  2,  253 — 276). — The  value 
of  the  transformation  temperature  of  thallium  is  232-5±  <  0-5°  when 
very  pure  electrolytic  thallium  is  investigated  by  thermal  analysis. 
This  value  is  preferred  to  the  rather  lower  value  231-3°  recently 
obtained  by  A -ray  analysis  (this  vol.,  ii,  483).  The  experimental 
curves  (heating)  showed  a  small  second  maximum,  which  has  been 
traced  to  the  physical  conditions  under  which  the  work  was  carried 
out.  It  is  not  chemical  in  origin.  Certain  modifications  in  tech¬ 
nique  are  detailed,  and  a  summary  of  the  existing  data  on  the 
transformation  point  is  added.  R.  A.  M. 

Extension  of  Trouton's  Law  to  the  Fusion  of  Metals.  A. 

Jouniaux  (Bull.  Soc.  chim.,  1925,  [iv],  37,  513 — 518). — Trouton’s 
law  is  extended  to  the  fusion  of  metals,  and  existing  data  are  used 
to  calculate  the  constant  K=ML/T  for  a  number  of  metals,  where 
T  is  m.  p.  Abs.,  L  latent  heat  of  fusion,  and  M  molecular  weight. 
On  the  assumption  that  metals  are  monatomic,  the  value  of  K 
generally  diminishes  with  rise  of  melting  point,  but  may  be  expressed 
by  the  empirical  relation  log  A=0-8058/T — 0-28506  log  T+ 1-20096. 
The  values  of  K  thus  calculated  agree  well  with  the  experimental 
values  of  MLjT,  except  for  the  alkali  metals.  The  calculated 
values  suggest  diatomic  molecules  for  these  metals  in  contradiction 
to  accepted  views.  W.  H.-R. 

Chemical  Constant  of  Chlorine.  R.  R.  S.  Cox  (Proc.  Camb. 
Phil.  Soc.,  1925,  22,  491 — 492). — Recent  experimental  data  are  used 
to  correct  the  value  of  the  chemical  constant  of  chlorine  given  in  a 
previous  paper  (ibid.,  1923,  21 , 541).  The  new  value  of  the  constant, 
deduced  from  the  dissociation  of  chlorine,  is  0-64.  There  is  still  an 
unexplained  discrepancy  with  the  theoretical  value  of  0-9.  S.  B. 
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Density  of  Bromoform.  Application  to  the  Testing  of 
Aluminium.  P.  Pascal  (Bull.  Soc.  chim.,  1925,  [iv],  37,  502 — 
503). — The  density  of  pure  bromoform  is  determined  as  2-9315, 
2-8827,  2-8779,  2-7934,  2-7364,  2-6823,  at  0°,  17-5°,  19°,  50°,  70°,  and 
90°,  respectively.  The  density  of  aluminium  lies  within  these 
values,  and  specimens  may  be  tested  by  immersion  in  bromoform, 
the  latter  being  gradually  heated  and  stirred,  and  the  temperature 
noted  at  which  the  specimen  sinks.  The  specimen  should  be 
protected  by  a  thin  film  of  collodion,  albumin,  or  50%  aqueous 
glycerol.  W.  H.-R. 

Density  of  Rock  Salt  and  Calcite.  0.  K.  DeFoe  and  A.  H. 
Compton  ( Physical  Rev.,  1925,  [ii],  25,  618- — 620). — Rock  salt  has 
d  2-1632d;0  0004  g./c.c.,  and  calcite  has  d  2-7 102^0-0004  g./c.c. 
at  20°.  A.  A.  E. 

Isotopy  of  Lead.  (Mlle.)  B.  Perrette  ( Compt .  rend.,  1925, 
180,  1589 — 1591). — The  densities  and  the  wave-lengths  of  certain 
arc  lines  of  ordinary  lead  and  of  a  uranium-lead  from  a  Congo 
pitchblende  have  been  compared  and  the  following  results  obtained  : 
Ordinary  lead  d°  ll-3363  i0-0004,  atomic  weight  207-20,  atomic 
volume  18-2776;  uranium-lead  ll-2784i0-0004,  206-14,  18-2774, 
respectively.  The  constancy  of  atomic  volume  for  isotopic  elements 
is  thus  confirmed.  The  atomic  weights  are  those  obtained  by 
Brennen  (this  vol.,  ii,  174).  For  the  spectroscopic  work,  a  vacuum 
arc  was  used  in  conjunction  with  a  Fabry-Perot  interferometer. 
Great  precautions  were  taken  to  ensure  an  identical  experimental 
arrangement  for  both  isotopes.  All  the  lines  measured  gave 
slightly  higher  values  for  uranium-lead  than  for  ordinary  lead. 
The  results  all  refer  to  arc  lines  emitted  by  the  neutral  lead  atom  : 
wave-length  4058,  difference  in  wave-length  found  0-0076^:0-0008; 
3740,  0-0070±0-0008 ;  3684,  0-0073±0-0008 ;  3640,  0-0072±0-0010 ; 
3573,  0-0068 ±0-0010.  No  significance  is  attached  to  the  apparent 
decrease  in  the  difference.  R.  A.  M. 

Relation  between  the  Critical  Temperature  and  the 
Expansion  of  Liquids.  N.  de  Kolossowsky  (J.  Phys.  Radium , 
1925,  [vi],  6,  99 — 104). — The  relation  between  the  critical  tempera¬ 
ture  and  the  expansion  of  a  liquid  for  a  given  reduced  temperature 
is  expressed  by  the  formula  km(BTc— 273)  =  1,  where  km  is  the 
expansion  modulus  of  the  liquid  at  the  reduced  temperature,  and 
B  a  numerical  constant  dependent  on  that  temperature.  For  the 
reduced  temperature  T—0’QTe,  the  value  of  B  is  2.  It  is  shown 
that  the  expression  in  that  case  applies  satisfactorily  to  a  number 
of  substances  with  critical  temperatures  between  127°  and  1072° 
Abs.  For  the  above  reduced  temperature  van  der  Waals’  formula 
amTc= constant,  where  am  is  the  coefficient  of  expansion  of  the 
liquid  at  the  reduced  temperature,  has  the  form  amTc=0-75. 

F.  G.  T. 

Surface  of  State  of  ct/cloHexane.  N.  N.  Nagornov  and  L.  A. 
Rotinjanc  (Ann.  Inst.  Anal.  PJiysico-Chim,.  Leningrad,  1924,  2, 
371 — 404). — The  results  are  given  of  physical  measurements  of 
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carefully  purified  cyclohexane,  b.  p.  80-75°/760  mm.,  m.  p.  6-54°, 
d  0-79063  at  7°,  0-78221  at  16-12°,  0-77384  at  25-08°,  0-75942  at 
40-21°,  0-74416  at  50-95°,  and  0-72215  at  78-05°.  The  value  of  the 
specific  volume  at  t°  is  given  by  l-26482/{l — 0-0011599(^—7) — 
0-0000008356(£— 7)2}.  At  25°,  the  value  of  pv  diminishes  from  1 
when  p= 760  mm.  to  0-9855  when  50,000  mm.  to  55,000  mm. 
and  then  gradually  increases  to  1-0736  when  p= 200,000  mm.  The 
value  554-02°  Abs.  is  found  for  the  critical  temperature  (Tc)  and 
30,835  mm.  for  the  critical  pressure  ( pc ).  For  a  number  of  tem¬ 
peratures  ranging  from  275-95°  to  —4-51°,  calculations  have  been 
made  of  the  values  of  the  constant  /  of  van  der  Waals’  equation, 
log  (pcjp)—f(Tc—T)jT.  Comparison  of  these  numbers  with  those 
for  n-hexane  and  benzene  show  that  /  has  not  the  same  value  for  all 
substances.  Moreover,  in  each  case,  as  the  temperature  falls  the 
value  of  /  at  first  diminishes  to  a  minimum  when  log  (pcfp)  is  about 
0-7  and  then  increases.  The  paper  contains  a  number  of  curves  and 
tables  of  results,  and  reference  is  made  particularly  to  the  work  of 
Young  and  Fortey  (T.,  1899,  75,  873),  Ramsay  and  Young  (T.,  1885, 
47,  82 ;  A.,  1887,  763),  and  Young  and  Thomas  (T.,  1895,  67,  107). 

T.  H.  P. 

Van  der  Waals'  Equation  of  State.  J.  J.  Van  Laar  (Z. 
physical.  Chern.,  1925,  116,  119 — 122). — Polemical,  with  reference 
to  Berger’s  work  (A.,  1924,  ii,  654;  this  vol.,  ii,  376).  L.  F.  G. 

Apparatus  for  the  Rapid  Measurement  of  Surface  Tension 
at  the  Interface  of  Two  Liquids.  Influence  of  Temperature. 

P.  L.  du  Nouy  ( Compt .  rend.,  1925,  180,  1579 — 1580). — The  force 
necessary  to  drag  a  ring  of  thin  platinum  wire  from  the  interface 
of  two  liquids  is  measured  directly  in  dynes.  An  accuracy  of  0-05 
dyne  can  be  attained  in  measuring  the  static  interfacial  tension 
between  two  liquids  or  solutions.  The  surface  tension  at  a  liquid/ 
air  interface  decreases  with  rise  in  temperature;  the  interfacial 
tension  increases  with  increasing  temperature.  R.  A.  M. 

Surface  Tension  of  Solutions  of  the  Sodium  Salts  of  a-  and 
3-Diphenylsuccinic  Acids  and  of  Fumaric  and  Maleic  Acids. 

I.  Ribas  (Anal.  Fis.  Quim.,  1925,  23,  148 — 150). — The  surface 
tensions  of  solutions  of  the  sodium  salts  corresponding  with  5% 
solutions  of  the  free  acids  were  measured  by  the  drop  method.  The 
values  obtained,  relative  to  water  as  unity,  were  a-diphenylsuccinic 
acid  0-87,  (3-diphenylsuccinic  acid  0-97,  fumaric  acid  0-99,  maleic 
acid  0-96.  G.  W.  R. 

Capillary  Rise  of  Water  in  Tubes  of  Various  Metals.  E.  K. 

Carver  and  F.  Hovorka  (J.  Amer.  Chem.  Soc.,  1925,  47,  1325 — • 
1328). — A  convenient  method  for  the  accurate  determination  of 
surface  tension  is  described.  Water  and  benzene  rise  to  the  same 
height  in  tubes  of  glass  as  in  tubes  of  various  metals.  These 
observations  cannot  be  reconciled  with  those  of  Bigelow  and  Hunter 
(A.,  1911,  ii,  471),  who  found  that  these  two  liquids  rose  to  greater 
heights  in  capillary  tubes  of  metal  than  in  tubes  of  glass.  J.  S.  C. 
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Influence  of  Pressure  on  Velocity  of  Diffusion  of  Metals  in 
Mercury.  E.  Cohen  and  H.  R.  Bruins  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1924,  27,  555 — 564). — The  velocity  of  diffusion  of 
cadmium  in  mercury  at  20°  and  1500  atm.  pressure  has  been 
determined.  The  increase  of  pressure  from  1  atm.  to  this  high 
value  depresses  the  velocity  of  diffusion  by  about  5%.  S.  B. 

Potentiometric  Measurement  of  Velocities  of  Diffusion  of 
Metals  in  Mercury.  E.  Cohen  and  H.  R.  Bruins  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1924.  27,  535 — 554). — A  potentio¬ 
metric  method  has  been  described  for  the  determination  of  the 
coefficient  of  diffusion  of  metals  in  mercury,  which,  within  certain 
limits,  can  be  applied  at  any  desired  temperature  and  pressure. 
This  method  has  been  used  to  determine  the  coefficient  of  diffusion 
of  cadmium  in  mercury  at  20°  and  1  atm.  pressure.  S.  B. 

Calculation  of  the  P-x  Curves  of  Binary  Liquid  Mixtures. 

L.  Frank  (Ber.,  1925,  58,  [B],  962 — 964;  cf.  this  vol.,  ii,  188). — 
Relationships  are  deduced  from  the  partial  pressure  formulae  and 
the  Duhem  equation  which  permit  the  calculation  of  the  total  and 
partial  pressure  curves  of  liquid  mixtures  particularly  when  they 
are  not  greatly  deflected.  The  composition  of  the  gaseous  phase 
can  also  be  calculated.  H.  W. 

Molecular  Compounds  of  Phenols.  III.  Behaviour  of 
Binary  Systems  with  Hydrogenated  Phenols.  G.  Weissen- 
berger  and  F.  Schuster  ( Monatsh .,  1924,  45,  413 — 424;  cf. 
Weissenberger  and  Piatti,  this  vol.,  i,  538,  539). — Determinations 
have  been  made  at  20°  of  the  vapour  pressure  (by  a  streaming 
method),  of  the  viscosity,  and  of  the  surface  tension  (by  the  capillary 
rise  method)  of  mixtures  in  eight  successive  proportions  of  each  of 
the  following  pairs  of  substances  :  cycfohexanol-benzene,  cyclo- 
hexanol-acetone,  cycfohexanol-ethyl  acetate,  cycZohexanol-methyl 
alcohol,  cyc/ohexanol-chloroform,  2-methylcycZohexanol-benzene, 
3-methylcyc?ohexanol-benzene,  and  4-methylcycZohexanol-benzene. 
In  each  of  these  systems  the  observed  vapour  pressures  are  higher 
than  those  calculated  from  the  molecular  concentration  by  the 
Raoult-van’t  Hoff  relation.  The  hydrogenation  of  the  benzene 
nucleus  has  therefore  completely  suppressed  the  residual  affinity 
made  evident  by  similar  experiments  with  phenols.  The  vapour 
pressure  deviation  reaches  a  maximum  for  mixtures  which  are  in 
most  cases  equimolecular.  These  results  are  confirmed  by  the 
viscosity  data,  the  viscosities  of  the  mixtures  being  in  all  cases  less 
than  those  calculated  by  the  simple  mixture  law  indicating  a 
diminution  of  the  intermolecular  attraction.  The  surface  tension 
values,  again,  are  in  all  cases  much  smaller  than  the  calculated 
values.  The  following  surface  tension  values  at  20°  are  recorded  : 
cycZohexanol  34-5,  2-methylcyc?ohexanol  31-3,  3-methylcycZohexanol 
29*6,  4-methylcyc?ohexanol  30-5,  methyl  alcohol  22*7,  acetone  22-8, 
ethyl  acetate  23-3,  benzene  28-8,  chloroform  26-5  dynes/cm. 

G.  M.  B. 
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Molecular  Compounds  of  Phenols.  IV.  Binary  Systems 
with  Phenol  and  its  Ethers.  G.  Weissenberger,  F.  Schuster, 
and  K.  Schuler  ( Monatsh .,  1924,  45,  425 — 435). — Determinations 
have  been  made  of  the  vapour  pressures  at  15°  of  a  series  of  mixtures 
of  phenol  with  methyl  alcohol,  ethyl  alcohol,  acetone,  and  ethyl  ether, 
respectively.  The  values  observed  are  in  all  cases  lower  than  those 
calculated  from  the  mixture  rule,  and  the  divergence  is  a  maximum 
in  the  system  phenol-acetone  for  a  concentration  which  corresponds 
with  the  compound  2Ph‘OH,Me2CO  found  by  Schmidlin  and  Lang 
(A.,  1910,  i,  836)  by  thermal  analysis  of  these  mixtures.  From 
similar  maximum  deviations,  the  existence  is  inferred  of  analogous 
compounds  formed  by  phenol  and  the  three  cresols  with  alcohols, 
ketones,  and  ethers  of  the  form  2Ar*OH,M,  where  M  is  a  molecule  of 
the  second  constituent.  Corresponding  measurements  for  mixtures 
of  phenol  with  benzene,  toluene,  chloroform,  carbon  tetrachloride, 
and  carbon  disulphide  show  vapour  pressures  which  are  higher  than 
the  calculated.  For  the  systems  anisole  and  acetone,  ethyl  ether, 
carbon  tetrachloride,  and  carbon  disulphide,  respectively,  the  vapour 
pressure  values  are  again  higher  than  those  calculated.  The 
methylation  of  the  hydroxyl  group  of  phenol  thus  completely  sup¬ 
presses  compound  formation  with  these  substances,  a  result  which 
lends  support  to  the  opinion  of  Pfeiffer  and  others  that  compound 
formation  occurs  in  such  cases  by  co-ordination  with  the  hydrogen 
atom  of  the  hydroxyl  group.  In  the  single  system  anisole-chloro- 
form,  however,  the  evidence  points  to  formation  of  the  compound 
2Ph'OMe,CHCl3.  The  oxygen  atom  is  probably  involved  in  this 
case. 

Measurements  of  surface  tension  and  viscosity  at  15°  are  recorded 
for  each  of  the  above  systems  of  phenol  or  anisole  with  volatile 
substances.  The  only  clear  indication  obtained  from  the  surface 
tension  figures  is  a  sharp  maximum  in  the  phenol-methyl  alcohol 
system  corresponding  with  the  compound  formation  indicated  by 
the  vapour  pressure  measurements.  The  remaining  surface  tension 
data  and  the  viscosity  values  lead  to  no  precise  conclusions. 

G.  M.  B. 

Influence  of  Substitution  in  the  Components  on  the  Equi¬ 
librium  in  Binary  Solutions.  XLV.  Binary  Systems  of 
Benzhydrol  with  Phenols  and  Amines.  R.  Kremann  and  H. 
Drazil  {Monatsh.,  1924,  45,  345—354;  cf.  A.,  1919,  ii,  457).— 
Fusion  curves  have  been  constructed  for  the  binary  systems  given 
by  benzhydrol  with  phenol,  a-naphthol,  [3-naphthol,  quinol,  resorcinol, 
pyrogallol,  o-,  m-,  and  ^p-nitrophenols,  2  :  4-dinitrophenol,  picric 
acid,  a-  and  (3-naphthylamine,  o-  and  p-phenylenediamine,  respect¬ 
ively.  In  the  system  benzhydrol  and  phenol  a  single  compound  is 
formed  of  the  composition  1  mol.  benzhydrol  :  2  mols.  phenol, 
m.  p.  47’3°,  no  confirmation  being  obtained  of  the  equimolecular 
compound  (cf.  Schmidlin  and  Lang,  Ber.,  1912,  45,  899).  With 
(3-naphthol,  benzhydrol  forms  a  compound  (2  mols.  p-naphthol  : 
3  mols.  benzhydrol),  m.  p.  62°,  and  with  picric  acid  a  compound 
(2  mols.  picric  acid  :  1  mol.  benzhydrol),  m.  p.  131°.  With  the 
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remaining  substances  in  the  above  list  benzhydrol  forms  no  compound, 
but  yields  in  each  case  a  simple  eutectic.  G.  M.  B. 

Influence  of  Substitution  in  the  Components  on  the  Equi¬ 
librium  in  Binary  Solutions.  XLVI.  Binary  Systems  of 
Azobenzene  with  Phenols.  R.  Kremann,  K.  Zechner,  and 

G.  Weber  ( Monatsh .,  1924,  45,  305 — 310). — Fusion  curves  for  the 

binary  systems  of  azobenzene  with  various  phenols  show  no  com¬ 
pound  formation.  The  eutectic  temperatures  and  percentages  of 
azobenzene  in  the  eutectic  mixtures  with  various  phenols  are  as 
follow  :  p-nitrophenol  49°,  90%,  (3-naphthol  51°,  82%,  quinol  55°, 
1%,  resorcinol  57-2°,  80%,  o-nitrophenol  29°,  40%,  ra-nitrophenol 
58°,  76%,  a-naphthol  48°,  66-5%,  pyrocatechol  60°,  87-5%,  pyro- 
gallol  65°,  100%,  2  :  4-dinitrophenol,  54°,  72%,  and  picric  acid, 
56°,  67-5%  of  azobenzene  respectively.  G.  M.  B. 

Influence  of  Substitution  in  the  Components  on  the  Equi¬ 
librium  in  Binary  Solutions.  XLVII.  Binary  Systems  of 
Acids  or  Esters  with  Phenols.  R.  Kremann,  E.  Zechner,  and 

H.  Drazil  (Monatsh.,  1924,  45,  355 — 378 ;  cf.  preceding  abstract). — 
Fusion  curves  have  been  constructed  for  the  binary  systems  formed 
by  succinic  and  cinnamic  acids  respectively  with  each  of  the  follow¬ 
ing  :  phenol,  a-naphthol,  (3-naphthol,  resorcinol,  quinol,  pyro¬ 
catechol,  pyrogallol,  m-nitrophenol,  p-nitrophenol,  2  :  4-dinitro¬ 
phenol,  and  picric  acid,  and  for  the  system  cinnamic  acid  and  o- 
nitrophenol.  No  compound  is  formed  between  succinic  acid  and 
any  of  the  phenols  named,  a  simple  eutectic  being  found  in  each 
case.  Cinnamic  acid,  on  the  other  hand,  forms  an  equimolecular 
compound  with  picric  acid,  m.  p.  106-5°,  which  is  largely  dissociated 
in  the  liquid  phase  at  its  melting  point,  whilst  the  melting-point 
curves  of  cinnamic  acid  with  m-nitrophenol  and  2  :  4-dinitrophenol 
show  a  practically  horizontal  portion  between  two  eutectics  in  each 
case  (at  77-5°  and  29 — 36%  of  cinnamic  acid  with  m-nitrophenol  and 
at  91°  and  30—41%  of  cinnamic  acid  with  2  :  4-dinitrophenol),  indi¬ 
cating  easily  dissociated  compounds  which  are  probably,  by  analogy, 
equimolecular  in  composition.  Cinnamic  acid  forms  no  other 
compounds,  but  gives  a  simple  eutectic  in  each  of  the  other  systems 
examined.  From  these  results,  it  is  inferred  that  compound 
formation  is  due  to  the  double  bond  rather  than  to  the  carboxyl 
group  of  cinnamic  acid  and  to  the  nitro  groups  rather  than  to  the 
hydroxyl  group  of  the  nitrophenols. 

Complete  fusion  curves  have  been  constructed  for  the  binary 
systems  of  methyl  oxalate  with  phenol,  a-naphthol,  (3-naphthol,  pyro¬ 
catechol,  quinol,  resorcinol,  pyrogallol,  o-,  m-,  and  p-nitrophenols, 
2  : 4-dinitrophenol,  picric  acid,  and  p-toluidine,  respectively. 
Methyl  oxalate  forms  a  compound  with  phenol,  m.  p.  47-5°,  of  the 
composition  4  mols.  phenol  to  1  mol.  ester,  and  with  quinol  a  com¬ 
pound,  m.  p.  94°,  of  the  composition  1  mol.  quinol  to  4  mols.  ester. 
Compound  formation  was  not  indicated  in  any  other  case,  simple 
eutectics  being  found.  Fusion  curves  have  also  been  constructed 
for  the  binary  systems  ethyl  oxalate  with  resorcinol,  (3-naphthol,  and 
quinol  over  the  ranges  0 — 62%,  0 — 75%,  and  0 — 97%  of  ester, 
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respectively.  There  was  no  indication  of  compound  formation, 
although  Baeyer  and  Villiger  have  described  an  equimoleeular 
compound  of  ethyl  oxalate  with  quinol.  G.  M.  B. 

Study  of  the  Ternary  Mixture  :  Water-Ethyl  Alcohol- 
n-Butyl  Alcohol.  F.  Drouillon  (J.  Chim.  phys.,  1925,  22, 
149 — 168). — The  system  was  studied  by  the  synthetic  method. 
Mixtures  rich  in  water  are  totally  miscible  at  ordinary  temperatures, 
but  separate  into  two  layers  on  warming;  on  increasing  the  tem¬ 
perature  still  further,  another  critical  solution  temperature  is  reached. 
Mixtures  poor  in  water  form  two  layers  at  the  ordinary  temperature, 
but  they  are  totally  miscible  at  higher  temperatures.  The  critical 
solution  temperature  for  water-w- butyl  alcohol  is  129-5°,  and  the 
solution  contains  28%  of  the  alcohol.  The  results  are  tabulated 
and  given  in  the  form  of  curves.  The  position  of  conjugate  points 
on  the  diagram  was  determined  by  analysis  of  the  two  liquid  layers 
in  equilibrium.  Details  of  the  method  employed  are  given. 

W.  T. 

Compound  AuCu  in  Gold  Alloys.  L.  Sterner-Bainer  ( Z . 
Metallic.,  1925,  17,  162 — 165). — The  compound  AuCu  separates  in 
long,  light-yellow  needles  from  slowly  cooled  alloys  of  copper  and 
gold  containing  56-5%  to  93-0%  Au,  and  from  copper-silver-gold 
alloys  the  composition  of  which  falls  within  the  region  bounded  by 
lines  joining  the  silver  corner  of  the  ternary  diagram  to  the  points 
on  the  copper-gold  side  corresponding  with  alloys  of  the  above 
composition.  Rapid  cooling  of  the  alloy  through  the  range  500°  to 
20°  suppresses  the  separation  of  the  compound,  reduces  the  hardness 
and  tensile  strength  of  the  alloy,  and  increases  the  ductility.  [Cf. 
B.,  July  24th.]  A.  R.  P. 

Equilibrium  Diagram  of  the  Copper-Zinc  System.  D. 

Iitsuka  {Mem.  Coll.  Sci.  Kyoto,  1925,  8,  179 — 212). — A  reinvestig¬ 
ation  of  the  equilibria  in  the  copper-zinc  system  has  confirmed 
for  the  most  part  the  results  of  earlier  workers.  Minor  differences 
were,  however,  observed,  especially  in  the  positions  of  the  boundary 
lines  between  the  different  constituents.  In  general,  these  were 
found  to  He  more  towards  the  copper  side  than  had  previously  been 
stated.  The  peritectic  at  695°  in  alloys  containing  20 — 30%  Cu 
has  only  one  saturation  point,  and  that  in  alloys  containing  0 — 12% 
Cu  lies  at  425°,  which  is  much  higher  than  previously  found.  The 
transformation  in  the  (3  phase  at  450 — 475°  takes  place  in  two  stages, 
the  maximum  temperature  of  475°  occurring  with  53%  Cu.  The 
S  solid  solution  decomposes  below  550°  into  eutectoidal  e  +  y  and 
between  560°  a-nd  590°  there  is  a  small  field  of  8+  y  in  alloys  con¬ 
taining  26 — 30%  Cu.  Zinc  begins  to  volatilise  from  the  surface 
layers  of  brass  at  about  470°.  [Cf.  B.,  July  24th.]  A.  R.  P. 

Magnetisation  of  Ferro-Nickel  [Alloys]  (Thermomagnetic 
Properties).  M.  Peschard  {Compt.  rend.,  1925,  180,  1475 — 
1478). — Alloys  containing  more  than  34*4%  of  nickel  (Fe2Ni)  are 
reversible  in  the  sense  that  their  magnetic  properties  disappear  and 
reappear  at  the  Curie  point,  whilst  alloys  containing  less  than  this 
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amount  of  nickel  are  irreversible.  If  sufficiently  cooled  the  latter 
acquire  a  strong  magnetisation  which  is  connected  with  the  change 
of  the  iron  from  the  y  to  the  (3  modification.  Under  certain  con¬ 
ditions,  alloys  in  the  “  (5  ”  state  exhibit  reversibility.  The  various 
cases  possible  are  discussed  and  the  experimental  results  expressed 
diagrammatically.  J.  S.  C. 

Solubilities  in  Water  of  Rubidium  and  Caesium  Chloro- 
platinates.  E.  H.  Archibald  and  L.  T.  Hallett  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1314 — 1318). — The  solubility  has  been  determined 
between  0°  and  100°  at  10°  intervals.  The  solubilities  in  g./lOO  g.  of 
water  at  0°  and  100°  are  respectively  :  rubidium  salt  0-0137  and 
0-334,  caesium  salt  0-0047  and  0-0915.  J.  S.  C. 

Equilibrium  in  the  System  Zinc  Sulphate-Water.  E. 

Cohen  and  A.  L.  T.  Moesveld  ( Z .  physikal.  Chem.,  1925, 115,  433 — 
439). — Further  experiments  have  been  undertaken  which  show  that 
the  earlier  work  of  one  of  the  authors  (Cohen,  ibid.,  1900,  34,  179) 
was  partly  in  error.  The  existence  of  the  metastable  monoclinic 
heptahydrate  between  7°  and  35°  (Bury,  this  vol.,  ii,  119)  is  con¬ 
firmed.  N.  H.  H. 

Solubility  Curves  of  Zinc  Sulphate.  E.  Cohen  and  C.  W.  G. 

Hetterschij  (Z.  physiTcal.  Chem 1925, 115,  440—443). — A  redeter¬ 
mination  of  the  solubility  curves  of  ZnS04,6H20  and  ZnS04,7H20 
(rhombic)  has  been  made  since  the  method  of  analysis  used  by  one 
of  the  authors  in  previous  work  (Cohen,  ibid.,  1900,  34,  179)  was 
subsequently  shown  to  give  results  0-4%  too  high.  The  transition 
point  now  found  is  37-9°.  N.  H.  H. 

Solubility  of  Calcium  Fluoride  in  Acetic  Acid.  L.  Duparc, 
P.  Wenger,  and  G.  Graz  ( Helv .  Chim.  Acta,  1925,  8,  280 — 284). — 
Calcium  fluoride  (fluorite)  is  not,  as  hitherto  supposed,  insoluble  in 
dilute  acetic  acid.  Acetic  acid  (0-5A)  dissolves  at  40°  0-153  g.,  at 
60°  0-178  g.,  at  80°  0-206  g.,  at  100°  0-229  g.  per  litre.  The 
corresponding  figures  for  A-acid  are  0-175,  0-203,  0-237,  0-264, 
and  for  2A-acid  0-192,  0-229,  0-267,  0-300.  W.  A.  S. 

Solubility  of  Magnesium  Hydroxide.  I.  Existence  of 
different  Modifications  of  Magnesium  Hydroxide.  J.  K. 

Gjaldbaek  ( Z .  anorg.  Chem.,  1925, 144,  145 — 168). — The  differences 
in  the  recorded  values  of  the  solubility  of  magnesium  hydroxide  in 
water  are  ascribed  chiefly  to  the  existence  of  two  forms  of  the 
hydroxide,  a  labile  and  a  stable  form.  Errors  may  also  have  arisen 
on  account  of  the  readiness  with  which  the  dissolved  hydroxide 
attacks  glass  with  the  formation  of  magnesium  silicate.  Deter¬ 
minations,  by  the  E.M.F.  method,  of  the  hydrogen-ion  activity  of 
solutions  of  magnesium  chloride,  saturated  with  the  hydroxide  by 
the  addition  of  suitable  quantities  of  sodium  hydroxide,  were  made 
in  paraffined  vessels  and  showed  that  values  of  p aH  (the  negative 
logarithm  of  the  hydrogen-ion  activity)  fell  to  a  constant  value, 
corresponding  with  the  stable  form  of  the  hydroxide.  This  was 
also  observed  when  the  hydroxide  was  replaced  by  magnesium 
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oxide  or  metal  and  the  final  pau  values  were  in  close  agreement ; 
the  same  values  were  obtained  without  an  initial  fall  when  the 
hydroxide  was  converted  into  the  stable  form  before  use.  The 
initial  hydrogen-ion  activities,  corresponding  with  the  labile  form  of 
hydroxide,  were  less  concordant.  A.  G. 

Solubility  of  Magnesium  Hydroxide.  II.  Solubility 
Products  and  Dissociation  Constants  of  the  Magnesium 
Hydroxides.  J.  K.  Gjaldbaek  (Z.  anorg.  Chem.,  1925,  144, 
269 — 288). — The  hydroxyl-ion  activities  of  saturated  solutions  of 
magnesium  hydroxide  in  aqueous  magnesium  chloride  wrere  calculated 
from  the  hydrogen-ion  activities,  determined  as  already  described 
(cf.  preceding  abstract).  The  magnesium-ion  concentration  was 
equal  to  the  known  concentration  of  the  chloride  plus  that  of  the 
hydroxide  and  carbonate,  determined  by  electrometric  titration  with 
acid;  the  activity  coefficient  of  the  latter  ion  was  calculated  from 
Bjerrum’s  formula,  —  logf-nfc^C^,  in  which  /  is  the  activity 
coefficient,  n  the  valency  of  the  ions,  and  (7ion  the  ionic  concentration. 
The  solubility  products  at  18°  of  the  stable  and  labile  forms  of  the 
hydroxide  were  thus  calculated  to  be  10~10  93  and  10"9  2,  respectively  ; 
the  second  dissociation  constant  was  found  to  be  approximately 
1CT21  and,  when  allowance  was  made  for  incomplete  dissociation, 
the  calculated  solubilities  at  18°  of  the  two  forms  were  T61  x  10  4 
and  7-0  xlO'4,  respectively;  nearly  all  previously  recorded  values 
lie  between  these  two  figures.  The  molar  heat  of  solution  of  the 
stable  form  is  —2200  calories  and  that  of  the  labile  form  approxi¬ 
mately  zero.  A.  G. 

Influence  of  the  Variation  of  the  Coefficient  of  Viscosity 
with  Temperature  on  the  Specific  Heat  of  Solutions.  N. 

de  Kolossowsky  (Bull.  Soc.  chim.,  1925,  [iv],  37,  605 — 608). — • 
The  specific  heats  of  dilute  aqueous  solutions  of  organic  substances 
such  as  carbamide,  acetamide,  dextrose,  formic,  oxalic,  and  citric 
acids  are  given  accurately  by  (18/x+2?r-f3)/(18/i-f- M),  where  M  is 
the  molecular  weight  of  the  substance,  n  the  number  of  atoms  in  its 
molecule,  and  /a  the  number  of  molecules  of  water  per  molecule  of 
solute.  For  some  substances,  such  as  the  saturated  alcohols,  there 
is  a  considerable  deviation  from  the  values  calculated  from  this 
formula,  but  the  deviation  is  given  by  the  additional  term 
350 d(i)0~rj)/dT,  where  rjQ  and  77  are  the  coefficients  of  viscosity  of  the 
solvent  and  the  solute  respectively.  The  observed  deviation  agrees 
with  the  value  calculated  from  this  expression  in  the  case  of  ethyl 
and  propyl  alcohols,  acetic  acid,  and  sucrose,  but  in  the  case  of 
methyl  alcohol  there  is  a  further  discrepancy.  G.  M.  B. 

Salt-formation  between  Creatine  and  Sodium  Hydroxide. 

A.  Hahn  and  H.  Fasold  ( Z .  Biol.,  1925,  82,  473 — 484). — A  saturated 
aqueous  solution  of  creatine  at  10°  contains  10-9  g.  of  creatine  per 
litre ;  at  12°,  the  amount  lies  between  14-4  and  14-9  g.  The 
amount  dissolved  in  sodium  hydroxide  increases  from  12-72  g.  per 
litre  in  0-2 A7 -solution  to  23-20  g.  in  A-solution.  Ka  for  creatine  is 
5-2  x  10-15.  Since  is  5x  10'12  (A.,  1921,  i,  515),  creatine  is  about 
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a  thousand  times  stronger  as  a  base  than  it  is  as  an  acid.  The 
hydrolysis  of  the  sodium  salt  of  creatine  increases  with  dilution, 
being  almost  complete  in  0-05A-  to  0-025A-solution.  The  velocity 
of  the  conversion  of  creatine  into  creatinine  by  sodium  hydroxide 
increases  slowly  with  the  concentration  of  the  alkali.  0.  0. 

Salt  Solutions.  P.  Mondain-Monval  (Ann.  Chim.,  1925,  [x],  3, 
72 — 190). — The  formula,  502Ldl1  /T2-j-idcJc=0is  shown  to  represent 
the  solubility  of  sodium  and  ammonium  nitrates,  the  factor  i  being 
given  by  the  relation  dpjp—i  .dc/c,  where  p  is  the  vapour  pressure. 
Heats  of  solution  are  recorded  (at  0°  and  about  18°)  for  potassium, 
sodium,  and  ammonium  nitrates,  potassium  and  ammonium  chlorides, 
and  potassium  sulphate.  The  calculated  and  observed  values  of  L 
agree  except  in  the  case  of  the  last-named  salt.  Similar  data  are 
recorded  for  certain  mixed  salt  solutions  with  a  common  ion.  The 
general  rule  that  the  ratio  of  L  above  and  below  a  transition  point 
is  equal  to  the  ratio  of  the  gradients  of  the  respective  solubility 
curves  is  confirmed  for  ammonium  nitrate.  For  two  curves  meeting 
at  a  eutectic  the  relation  :  (dc2/dT)l(dc1ldT)—c2L2/CjL1,  is  verified 
for  the  above  six  salts ;  the  suffixes  1  ana  2  refer  to  the  two  curves. 
The  same  rule  holds  for  solutions  containing  mixtures  of  salts  with  a 
common  ion  provided  the  left-hand  side  is  multiplied  by  ijiv  The 
relation  d  log  L\dc—  —d  log  ijdT  is  confirmed  experimentally. 

S.  K.  T. 

Ammoniation  of  Ions  in  Aqueous  Solutions.  J.  Losan 
( Rec .  trav.  chim.,  1925,  44,  459 — 465). — Cryoscopic  measurements  of 
aqueous  ammoniacal  solutions  of  the  chlorides  of  lithium,  sodium, 
potassium,  magnesium,  and  ammonium  have  been  made  in  order  to 
determine  to  what  degree  the  metal  ions  are  capable  of  binding 
ammonia  molecules.  Lithium  and,  still  more,  magnesium  ions  show 
this  effect  to  a  marked  degree.  In  the  other  cases  an  increased 
depression  of  freezing  point  is  observed,  but  this  is  attributed  to  the 
masking  of  the  ammoniation  effect  by  the  hydration  of  ions  and 
molecules  by  the  solvent  with  a  consequent  decrease  in  its  activity. 
This  is  demonstrated  by  comparison  with  analogous  experiments  in 
which  ammonia  is  replaced  by  dextrose,  which  does  not  combine  with 
the  ions  :  here  a  still  greater  increase  of  depression  is  observed 
(potassium  excepted).  The  ammoniation  effect  is  taken  as  propor¬ 
tional  to  the  differences  between  corresponding  depressions  in  the 
two  sets  of  experiments.  This  gives  decreasing  ammoniation  in  the 
order  lithium,  sodium,  ammonium,  potassium.  The  effect  thus 
decreases  with  increase  in  ionic  volume.  N.  H.  H. 

Displacement  of  Acids  by  Diffusion.  E.  Demoussy  ( Compt . 
rend.,  1925,  180,  1498 — 1500;  cf.  A.,  1924,  ii,  147). — Previous  work 
is  extended  to  include  various  mixtures  of  alkali  and  alkaline-earth 
chlorides  with  organic  acids.  The  alkaline-earth  chlorides  yield 
numbers  for  the  displacement  of  hydrochloric  acid  which  are  sensibly 
identical.  The  displacement  is  much  smaller  in  the  case  of  the 
alkali  chlorides.  Displacement  of  hydrochloric  acid  also  varies  with 
the  degree  of  ionisation  of  the  organic  acid,  and  under  comparable 
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conditions  the  order  of  the  acids  starting  with  the  least  efficient  is  : 
acetic,  citric,  formic,  oxalic.  Replacement  of  the  chloride  ion  by  the 
less  mobile  sulphate  ion  results  in  a  reduced  displacement.  Ana¬ 
logous  results  were  obtained  with  mixed  solutions  of  potassium 
chloride  and  barium  hydroxide.  J.  S.  C. 

Absorption  of  Hydrogen  Chloride  in  Concentrated 
Sulphuric  Acid.  V.  Cupr  {Rec.  trav.  chim.,  1925,  44,  476 — 479). 
— The  absorption  of  hydrogen  chloride  in  sulphuric  acid  over  a  range 
of  concentration  of  76-43  to  100-00%  H2S04  has  been  measured  at 
25°  and  atmospheric  pressure.  The  absorption  shows  a  minimum 
at  about  89%  H2S04,  i.e.,  at  a  higher  concentration  than  that 
corresponding  with  the  hydrate  H,S04,H20  which  contains  84-48% 
H2S04.  ‘  N.  H.  H. 

Adsorption  from  Viscous  Media  by  Charcoal.  G.  Weissen- 
berger  and  H.  Waldmann  ( Monatsh .,  1924,  45,  393 — 412). — The 
adsorption  of  iodine  by  five  different  varieties  of  charcoal  from 
solution  in  glycerol,  cycZohexanol,  and  w -butyl  phthalate  (d18  1-49, 
viscosity  13-5  times  that  of  water)  is  found  to  reach  a  true  equilibrium 
which  obeys  the  Freuridlich  adsorption  equation.  The  time  re¬ 
quired  to  reach  equilibrium  at  18°  is  1-5  hrs.  for  glycerol,  1  hr.  for 
cycZohexanol,  and  3  hrs.  for  butyl  phthalate  solutions.  Figures  are 
recorded  showing  the  variation  of  the  adsorption  from  equivalent 
solutions  of  iodine  as  the  composition  of  the  solvent  is  varied  by 
diluting  the  glycerol  with  water,  the  cycZohexanol  and  the  butyl 
phthalate  with  benzene,  whereby  the  viscosity  of  the  liquids  is  much 
reduced.  The  amounts  adsorbed  at  equilibrium  are  found  to  vary 
inversely  as  the  viscosity  of  the  medium  for  each  set  of  mixtures, 
the  values  agreeing  with  an  equation  x/m  =  p/^1^  ,  where  x  is  the  amount 
adsorbed,  m  the  weight  of  adsorbent,  rj  the  viscosity  of  the  medium, 
and  p  and  y  are  constants  peculiar  to  the  substances  involved,  the 
values  obtained  for  p  and  1/y  being  :  glycerol  5-19  and  0-447,  cyclo- 
hexanol  1-11  and  0-515,  butyl  phthalate  1-060  and  0-0453.  This 
effect  is  explained  by  the  correlation  of  high  viscosity  with  a  high 
degree  of  polymerisation  in  the  liquid  and  at  the  same  time  with  a 
ready  adsorption  of  the  complex  liquid  molecules,  which  by  com¬ 
peting  with  the  iodine  for  the  surface  of  the  carbon  lower  the 
apparent  adsorption.  The  addition  of  the  less  viscous  liquid  causes 
dissociation  of  the  complexes,  less  adsorption  of  the  liquid,  and  there¬ 
fore  more  adsorption  of  iodine.  By  means  of  Freundlich’s  formula, 
the  final  concentration  and  amount  adsorbed  for  a  series  of  initial 
concentrations  are  calculated  and  found  to  agree  with  the  values 
observed  experimentally. 

The  results  are  found  to  be  of  the  same  type  for  the  different 
varieties  of  charcoal  used.  G.  M.  B. 

“Activated"  Graphite  as  a  Sorbent  of  Oxygen.  D.  H. 

Bangham  and  J.  Stafford  ( J .  Chem.  Soc.,  1925,  127,  1085 — 1094). 
— Graphite  which  has  absorbed  large  quantities  of  hydrogen  shows 
greatly  increased  activity  as  a  sorbent  of  oxygen.  A  study  of  the 
kinetics  of  the  sorption  of  oxygen  showed  that  it  took  place  at 
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constant  pressure  according  to  the  equation  s~ktb,  where  s  is  the 
quantity  of  oxygen  sorbed  at  time  t  after  its  introduction  to  the 
graphite,  k  and  b  being  constants.  The  experiments  were  performed 
with  graphite  surrounding  a  platinum  electrode  in  a  small  glass  bulb, 
connected  to  the  gas  measuring  system.  By  heating  the  graphite  in 
a  vacuum  to  350°,  and  submitting  it  to  the  electric  discharge  in 
hydrogen,  large  quantities  of  the  gas  were  taken  up,  and  the  graphite 
was  then  found  to  be  very  active  towards  oxygen.  The  activity 
towards  carbon  dioxide  was  scarcely  changed.  The  equations  for 
the  sorption  of  oxygen  all  involved  a  common  power  of  t,  viz.,  £0190. 
Experiment  showed  that  the  “  induced  ”  activity  of  the  graphite 
towards  oxygen  was  directly  proportional  to  the  hydrogen  introduced 
electrically,  and  was  independent  of  the  amount  of  graphite  used. 
Objections  are  raised  to  the  view  that  hydrogen  is  maintained 
in  an  active  state  by  the  graphite  and  is  removed  by  combination 
with  oxygen,  and  a  mechanism  of  the  phenomenon  based  on  the 
crystal  structure  of  graphite  is  discussed.  L.  L.  B. 

Adsorption  by  Activated  Sugar  Charcoal.  II.  Adsorba- 
bility  of  Hydrogen  and  Hydroxyl  Ions.  E.  J.  Miller  ( J . 
Arner.  Chem.  Soc.,  1925,  47,  1270 — 1280). — The  view  that  hydrogen 
and  hydroxyl  ions  are  equally  adsorbed  by  charcoal  is  based  on 
erroneous  evidence,  the  hydroxyl  ion  being  last  instead  of  first  in  the 
series  which  expresses  the  adsorbability  of  anions  by  pure  charcoal. 
Experiments  have  been  carried  out  using  pure,  ash-  and  nitrogen- 
free  charcoal  (A.,  1924,  ii,  664).  The  adsorption  of  hydrochloric 
acid  from  its  aqueous  solutions  is  increased  in  presence  of  sodium 
chloride.  Addition  of  sodium  and  potassium  chlorides  to  solutions 
of  the  corresponding  hydroxides  results  in  an  increase  in  the  con¬ 
centration  of  the  alkali ;  this  is  attributed  to  hydrolytic  adsorption, 
hydrochloric  acid  being  adsorbed  and  an  equivalent  amount  of 
alkali  liberated.  The  strong  inorganic  bases  arc  “  negatively  ” 
adsorbed,  i.e.,  the  charcoal  adsorbs  water,  leaving  the  alkali  con¬ 
centrated  in  a  smaller  volume.  Adsorption  from  solutions  of  salts 
is  either  exclusively  hydrolytic  or  partly  hydrolytic  and  partly 
molecular.  Certain  theoretical  points  are  discussed.  J.  S.  C. 

Negative  Adsorption  and  Oxidising  Action  of  Suspended 
Charcoal.  T.  Oryng  ( Kolloid-Z .,  1925,  36, 287—288  ;  cf.  A.,  1913, 
761).— Polemical,  against  Feigl  (A.,  1922,  ii,  51).  E.  M.  C. 

Adsorption  of  Vapours  by  Silica  Gel  by  a  Dynamic  Method. 

W.  A.  Patrick  and  L.  H.  Opdycke  ( J .  Physical  Chem.,  1925,  29, 
601 — 609). — The  adsorption  of  water,  ethyl  alcohol,  carbon  tetra¬ 
chloride,  and  benzene  vapour  on  silica  gel  containing  3-57%  of  water 
at  30°  has  been  investigated  by  a  dynamic  method.  The  vapours 
were  admixed  with  dry  air  in  definite  proportions  and  passed  over 
the  gel  until  equilibrium  was  attained.  A  hysteresis  effect  was 
observed  with  water  vapour.  The  remaining  liquids  gave  results 
which  agreed  with  the  authors’  theory  of  capillary  condensation. 
The  time  taken  for  water  vapour  to  reach  equilibrium  was  very  long. 
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Since  water  undergoes  an  increase  in  viscosity  with  reduced  pressure 
it  must  be  highly  viscous  in  the  capillary  pores  of  the  silica  gel. 

M.  B.  D. 

Adsorption  of  Water  Vapour  and  some  other  Vapours  by 
the  Surface  of  Glass.  d’Huart  ( Compt .  rend.,  1925,  180, 
1594 — 1596). — The  weight  of  water  adsorbed  by  the  internal  surface 
of  the  apparatus  described  varies  little  with  temperature  between 
14°  and  24° ;  it  is  proportional  to  the  surface  area  and  to  the  vapour 
pressure.  This  direct  variation  -with  vapour  pressure  holds  between 
5  mm.  and  the  saturation  point,  but  even  in  the  highest  vacua 
obtainable  in  the  presence  of  phosphorus  pentoxide  a  certain 
amount  of  water  (0-009  mg./dm.2)  adheres  to  the  glass  after  several 
hours.  With  vapours  other  than  water  the  adsorption  is  much 
feebler  and  often  cannot  be  measured,  as  in  the  cases  of  ethyl  alcohol, 
chloroform,  benzene,  and  toluene.  The  apparatus  described  may 
be  used  for  the  rapid  determination  of  the  humidity  of  gases  or  of 
hydrogen  in  organic  compounds,  and  for  the  determination  of  the 
vapour  densities  of  very  volatile  liquids.  The  results  in  the  vapour- 
density  measurements  are  more  accurate  than  those  obtained  by  the 
method  of  Victor  Meyer.  R.  A.  M. 

Sorption  of  Nitrous  Oxide  and  Sulphur  Dioxide  by  Glass. 

D.  H.  Bangham  and  F.  P.  Burt  (J.  Physical  Chem.,  1925,  29,  540 — 
550 ;  cf.  this  vol.,  ii,  284). — The  sorption  of  nitrous  oxide  and  sulphur 
dioxide  by  glass  has  the  same  time  characteristics  as  were  previously 
found  with  carbon  dioxide.  It  was  found  impossible  to  remove 
completely  the  sulphur  dioxide  from  the  glass  wool.  M.  B.  D. 

S-Shaped  Adsorption  Curve.  K.  W.  Florov  ( Kolloid-Z ., 
1925,  36,  215 — 217). — For  reactions  yielding  a  new  solid  phase  of 
higher  solubility  product  than  that  of  the  adsorbent,  the  initial 
portion  of  the  adsorption  curve  is  convex  to  the  concentration  axis 
(Pavlov,  A.,  1924,  ii,  594).  The  complete  adsorption  curve,  how¬ 
ever,  should  be  S-shaped.  To  prove  this,  the  system  barium 
sulphate-potassium  chromate  has  been  investigated,  with  barium 
sulphate  as  adsorbent.  Three  series  of  measurements,  using  the 
reactants  in  different  proportions,  gave  three  curves,  all  convex  in 
their  initial  portions.  The  curve  for  0-5  g.  of  barium  sulphate  to 
100  c.c.  of  solution  has  a  well-defined  maximum.  From  the  results, 
it  is  obvious  that  the  reaction  is  complex,  and  for  strong  solutions,  the 
equation  2BaS04%K2Cr04=BaS04,BaCr04-fK2S04  is  suggested. 

L.  L.  B. 

S-Shaped  Adsorption  Curves  and  their  Calculation.  Wo. 

Ostwald  and  H.  Schulze  ( Kolloid-Z .,  1925,  36,  289 — 300). — The 
adsorption  of  acetic  acid  by  charcoal  from  mixtures  of  acetic  acid 
and  water  was  positive  in  all  cases  studied,  with  a  maximum  for 
15%  of  acetic  acid.  Acetic  acid  was  negatively  adsorbed  from 
mixtures  with  ten  organic  solvents,  the  effect  being  most 
marked  for  mixtures  with  ethylene  bromide.  The  adsorption 
curve  throughout  the  whole  range  of  mixtures  of  dry  acetic  acid  and 
ethylene  bromide  is  S-shaped.  Up  to  15-8%  of  acetic  acid,  the 
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adsorption  is  positive,  and  above  this  point  negative.  The  S- 
shaped  curve  is  not  fitted  satisfactorily  by  any  of  the  equations 
put  forward  by  Ostwald  and  de  Izaguirre  (A.,  1922,  ii,  480;  1923, 
ii,  128),  but  the  two  separate  portions  of  the  curve  fitted  are  accur¬ 
ately  reproduced  by  the  simplest  of  their  equations.  It  is  assumed 
that  acetic  acid  and  ethylene  bromide  form  a  compound  containing 
15-8%  of  acetic  acid  and  that  this  compound  alone  is  adsorbed,  the 
component  in  excess  behaving  only  as  a  solvent.  There  is  some 
evidence  of  a  eutectic  point  and  of  minima  in  the  surface  tension 
and  viscosity  curves  in  the  neighbourhood  of  this  composition.  It 
is  suggested  that  the  point  of  zero  adsorption  from  binary  mixtures 
may  be  used  to  detect  compound  formation.  E.  M.  C. 

Basic  Exchange  with  Salts  of  Organic  Nitrogen  Com¬ 
pounds.  E.  Ungerer  ( Kolloid-Z .,  1925,  36,  228—235). — The 
adsorption  of  salts  of  organic  bases  by  calcium-permutite  has  been 
investigated,  and  the  mechanism  of  the  reaction  has  been  found  to 
depend  upon  base  exchange,  which  follows  the  well-known  adsorp¬ 
tion  isotherm.  The  salts  used  included  the  hydrochlorides  of 
guanidine,  betaine,  methylamine,  and  aniline,  tetramethylam- 
monium  iodide,  arginine  nitrate,  and  the  alkaloids  quinine,  cinchonine, 
and  strychnine,  the  alkaloids  being  dissolved  in  94%  alcohol  to 
eliminate  side-reactions  on  account  of  hydrolysis.  Natural  clay 
shows  a  similar  behaviour  towards  the  alkaloids.  L.  L.  B. 

Evaporation  of  Water  from  Clean  and  Contaminated 
Surfaces.  N.  K.  Adam  ( J .  Physical  Chem.,  1925,  29,  610 — 611). — 
The  deductions  of  Hedestrand  (this  vol.,  ii,  102)  on  the  influence  of 
colloidal  films  on  the  rate  of  evaporation  of  water  vapour  from  water 
surfaces  are  inconclusive,  since  the  experiments  only  measure  the 
rate  of  escape  of  water  vapour  as  controlled  by  the  air  film  existing 
on  the  water  surface.  The  results  only  show  that  the  rate  of 
evaporation  in  the  presence  of  a  colloidal  film  did  not  diminish  by 
more  than  0*2%.  M.  B.  D. 

Metallic  Lustre.  II.  W.  D.  Bancroft  and  R.  P.  Allen 
(J.  Physical  Chem.,  1925,  29,  564 — 586). — When  light  of  sufficient 
intensity  seems  to  come  from  a  single  surface  and  there  are  suitable 
variations  of  intensity  in  space  or  time,  metallic  lustre  is  obtained. 
Substances  such  as  solid  dyes,  potassium  permanganate,  etc.  which 
show  selective  surface  reflexion  are  so  opaque  for  the  rays  thus 
reflected  that  the  light  comes  practically  from  a  single  surface. 

M.  B.  D. 

Unimolecular  Films  on  Water.  Oriented  Adsorption  of 
Derivatives  of  Benzene.  W.  D.  Harkins  and  E.  H.  Grafton 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1329 — 1335). — The  areas  occupied  by 
the  molecules  of  various  hydroxyl  derivatives  of  benzene  have  been 
derived  from  measurements  of  the  surface  tensions  of  aqueous 
solutions  of  these  substances.  The  orientation  of  the  molecules  on 
the  surface  of  water  is  discussed  and  the  various  molecular  magni¬ 
tudes  are  compared  with  the  dimensions  obtained  for  molecules  of 
benzene,  naphthalene,  and  anthracene  in  the  crystalline  form.  The 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY,  ii.  659 


molecules  of  phenol  are  oriented  with  the  hydroxyl  group  in  the 
liquid  and  the  phenyl  group  on  edge  above  it.  In  the  case  of 
quinol  both  hydroxyl  groups  are  within  the  liquid  whilst  the 
phenylene  group  remains  on  the  surface.  J.  S.  C. 

Effect  of  Vapours  of  Some  Organic  Liquids  on  the  Surface 
Tension  of  Water.  V.  Koran  ( Rec .  trav.  chim.,  1925,  44, 
466 — 475). — The  changes  in  the  surface  tension  of  water  dropping 
into  the  saturated  vapours  of  carbon  tetrachloride,  light  petroleum, 
toluene,  benzene,  chloroform,  triethylamine,  and  ethyl  ether  have 
been  measured  and  the  temperature  influences  in  each  case  exactly 
determined.  It  is  found  that  the  surface  activity  of  these  vapours 
is  parallel  to  the  interfacial  activity  of  the  corresponding  organic 
liquids  on  water.  The  results  are  discussed  with  reference  to  the 
views  of  Harkins.  N.  H.  H. 

Surface  Tension  of  Gelatin  Solutions.  J.  H.  S.  Johnston 
and  G.  H.  Peard  ( Biochem .  J.,  1925,  19,  281 — 289). — There  is  no 
quantitative  relationship  between  the  surface  tension  of  a  colloidal 
solution  and  the  potential  difference  between  the  particles  and  the 
medium.  The  surface  tension  of  gelatin  solutions  is  at  a  maximum 
at  the  isoelectric  point  pa  4-7  and  again  at  pa  2*8 — -3'0,  after  which 
it  decreases  steadily.  The  minima  are  at  pa  3*8 — 4-0  on  the  acid 
side  and  in  the  neighbourhood  of  pB  9  on  the  alkaline  side.  Increase 
of  temperature  or  addition  of  electrolytes  causes  a  lowering  of 
surface  tension  of  gelatin  solutions.  The  surface  tension  of  gelatin 
solutions  is  little  affected  by  time  after  equilibrium  is  attained; 
this  occurs  in  a  few  hours  at  25°,  except  in  the  case  of  isoelectric 
gelatin.  For  such  gelatin  solutions  the  surface  tension  rises  to  the 
value  for  water  as  flocculation  proceeds.  S.  S.  Z. 

Sign  of  the  Electrical  Layer  Furthest  away  from  the  Surface 
of  a  Solution  in  Contact  with  Air  or  Metal.  It.  D.  Kleeman 
and  C.  It.  Pitts  (J.  Physical  Chem.,  1925,  29,  508 — 516). — Small 
bubbles  of  air  rising  up  a  tube  containing  a  solution  of  a  salt,  acid, 
or  alkali  produce  a  fall  of  potential  in  the  liquid  in  the  tube.  The 
fall  of  potential  is  attributed  to  the  peeling  off  of  charges  from  the 
electrical  double  layers  associated  with  the  surfaces  of  the  bubbles. 
A  tangential  motion  given  to  the  liquid  near  one  of  the  electrodes 
would  tend  to  peel  off  the  outermost  layer  of  electricity  and  set 
up  a  difference  in  potential  between  the  electrodes.  No  simple 
relations  are  disclosed.  M.  B.  D. 

Influence  of  Colloidal  Solutions  on  the  Electrocapillarity 
of  Mercury.  K.  Sandera  {Rec.  trav.  chim.,  1925,  44,  480— 
487). — The  influence  of  various  colloids,  notably  gelatin,  glycogen, 
gum  arabic,  ferrous  hydroxide,  starch,  arsenious  sulphide,  mastic, 
silica,  aluminium  hydroxide,  and  fatty  acids,  on  the  electrocapillarity 
of  mercury  has  been  investigated  by  the  dropping  mercury  electrode 
method  of  KuCera  {Ann.  Physik,  1903, 11,  529,  698).  The  minimum 
concentration  which  will  affect  the  electrocapillarity  appreciably 
varies  considerably  with  different  colloids.  Thus  for  gelatin  it  is 
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0-001%  ;  glycogen,  0-01%  ;  gum  arabic,  0-05%  ;  ferrous  hydroxide, 
0-1%;  starch,  0-03%;  arsenious  sulphide,  0-5%.  The  effect  of 
change  of  concentration  is  demonstrated  by  the  behaviour  of  gelatin 
in  0-0862 A7-  and  0T37AT-sulphuric  acid.  Here  the  first  additions 
of  colloid  cause  the  greatest  lowering  of  interfacial  tension  and 
similar  results  are  given  with  colloidal  silica  in  sodium  chloride,  but 
here  the  maximum  of  the  capillarity  curve  is  raised.  The  so-called 
anomalous  adsorption  was  never  observed.  The  influence  of  the 
electric  charge  of  the  colloids  is  expressed  by  the  rule  that,  in  general, 
positive  colloids  shift  the  maximum  to  the  more  negatively  polarising 
potential  and  vice  versa.  The  displacement  of  the  maximum  is 
influenced  by  the  nature  of  the  electrolyte.  This  may  be  due  to  a 
change  of  the  electric  charge  of  the  colloids  by  the  ions  present. 
With  colloidal  silica,  the  order  of  mixing  the  solution  affects  the 
displacement.  Experiments  are  described  which  show  that  the 
most  effective  degree  of  dispersion  is  intermediate  between  that  of  a 
suspension  and  molecular  dispersion.  The  influence  of  positive 
and  negative  colloids  as  contrasted  with  positive  and  negative  ions 
is  explained  by  the  assumption  that  the  colloid  particles  have  an 
apparent  charge  due  to  the  selective  adsorption  of  positive  or 
negative  ions  which  will  then  surround  them  by  a  double  layer  (of 
potential  £).  Thus  “  positive  ”  particles  adsorb  with  preference 
negative  ions.  From  this  it  is  deduced  that  the  shift  of  the 
potentials  corresponding  with  the  maxima  of  the  capillarity  curves 
serves  as  a  measure  of  the  adsorption  potential  (£)  surrounding  the 
charged  particles.  N.  H.  H. 

General  Structure  of  Matter  in  the  Colloidal  State.  I. 
Form  and  Chemical  Composition  of  Disperse  Particles  in 
Suspensoids  and  Precipitates.  P.  P.  von  Weimarn  ( Kolloid-Z ., 
1925,  36,  237—240)  . — A  resume  of  the  author’s  views.  L.  L.  B. 

Alteration  in  the  Fibre  .X-Ray  Spectrogram  of  Cellulose 
on  Swelling  in  Concentrated  Acpieous  Solutions.  J.  R. 

Katz  and  H.  Mark  ( Z .  physikal.  Chem.,  1925,  115,  385 — 404). — 
The  swelling  of  cellulose  (ramie)  in  concentrated  solutions  of  acids, 
bases,  and  salts,  which  is  much  greater  than  in  pure  water  (cf.  A., 
1924,  ii,  652),  has  been  studied  by  means  of  X-ray  spectrograms. 
Swelling  in  solutions  of  zinc  chloride,  calcium  thiocyanate,  potass¬ 
ium  iodide,  and  potassium  iodide  with  mercuric  iodide  produced  no 
change  in  the  cellulose  lattice.  With  the  two  latter  solutions,  how¬ 
ever,  the  cellulose  spectrogram  disappeared  if  the  preparations  were 
not  washed,  but  returned  on  washing.  Swelling  in  nitric  and  sul¬ 
phuric  acids  could  not  be  studied  fully  owing  to  the  ready  solubility 
of  the  cellulose.  In  sufficiently  strong  solutions  of  sodium,  potass¬ 
ium,  and  lithium  hydroxides,  the  cellulose  diagram  gives  place  to 
that  of  a  new  substance  the  crystallites  of  which  lie  parallel  to  the 
fibres.  After  washing  the  preparations,  both  diagrams  are  observed. 
Ammoniacal  copper  oxide  solution  gives  similar  results.  Concen¬ 
trated  solutions  of  this  and  of  the  alkalis  cause  an  enlargement  of  the 
cellulose  lattice  up  to  4%.  N.  H.  H. 
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Cholesterol  and  its  Esters.  II.  E.  Keeser  ( Biochem .  Z., 
1925,  157,  166 — 171). — The  sols  of  cholesterol  and  of  its  esters 
confer  their  stabilising  power  on  the  colloid  by  which  they  are 
adsorbed.  The  nature  of  the  cation  in  the  salts  derived  from 
cholesteryl  esters  {e.g.,  sodium  or  potassium  salt  of  cholesteryl 
sulphuric  acid)  has  a  marked  influence  on  the  stabilising  power  of 
the  latter.  Methyl,  ethyl,  propyl,  and  butyl  alcohols  all  raise  the 
electrical  conductivity  of  the  sols  of  cholesterol  and  its  esters,  but 
as  the  concentration  of  the  alcohol  increases  this  rise  becomes  pro¬ 
gressively  less ;  in  high  concentrations  of  alcohol  the  conductivity 
and  the  dissociation  are  diminished.  The  stability  of  these  sols  is 
increased  by  the  addition  of  alcohol.  Addition  of  carbamide  or 
glycine  increases  the  stability  of  an  arsenic  trisulphide  or  a  sulphur 
sol.  H.  D.  K. 

Silicate  Solutions  and  Some  Silicious  Gels.  J.  G.  Vail 
( J .  Soc.  Chem.  hid.,  1925,  44,  214 — 219t). — A  discussion  and  corre¬ 
lation  of  the  properties  and  the  uses  of  silicious  gels  and  sols.  The 
theory  that  colloidal  silica  particles  always  tend  to  coalesce  into 
larger  aggregates  and  finally  to  gel,  and  that  whether  sols  or  gels 
they  adsorb  positively  charged  ions  on  their  surface,  receives  con¬ 
siderable  support  from  observed  facts.  L.  A.  C. 

Formation  of  Colloidal  Manganese  Dioxide  in  the  Reduction 
of  Permanganate  by  Arsenious  Acid.  Influence  of  its 
Adsorptive  Power  on  the  Extent  of  the  Reaction.  M.  Geloso 
{Bull.  Soc.  chim.,  1925,  [iv],  37,  641 — 656). — The  titration  of  potas¬ 
sium  permanganate  with  sodium  arsenite  in  OTA- solutions  to  a 
green  colour  gives  consistent  results  within  a  certain  range  of  con¬ 
centration  of  sulphuric  acid,  the  manganese  being  reduced  to  a  state 
of  oxidation  corresponding  with  Mn305.  In  neutral  solution  or  with 
insufficient  acid,  a  brown  turbidity  or  a  yellow  coloration  is  obtained, 
whilst  an  excess  of  acid  gives  a  pink  solution,  the  corresponding 
states  of  oxidation  of  the  manganese  ranging  continuously  from 
MnOa  through  Mn6On  and  Mn305  to  Mn203.  The  end-point  is  similar 
with  certain  concentrations  of  nitric  acid  but  never  in  presence  of 
tartaric  or  phosphoric  acids.  The  degree  of  oxidation  of  the 
manganese  at  the  end-point  is  affected  considerably  by  Ag’  ions, 
less  by  As04'  ions,  whilst  in  presence  of  Mn*’  ions  the  reduction  pro¬ 
ceeds  quantitatively  to  Mn02.  The  variation  in  composition  of 
the  reduction  product  with  various  conditions  proves  that  the 
formulae  Mn305  and  Mn6011  do  not  represent  definite  compounds, 
the  green  liquid  being  a  colloidal  solution  of  Mn02  with  other  sub¬ 
stances  adsorbed.  This  sol  has  a  wide  absorption  band  extending 
to  4900  A. ,  and  it  polarises  the  light  it  scatters.  A  similar  sol  is  obtain¬ 
able  by  adding  sulphuric  acid  to  a  solution  containing  permanganate 
and  arsenite  and  diluting  the  product.  The  state  of  oxidation  of 
the  manganese  in  this  solution  is  found  to  correspond  with  Mn02, 
and  the  same  is  true  of  the  black  solid  which  it  deposits  on  keeping. 
The  latter  contains  arsenic  but  not  as  a  definite  compound.  The 
composition  of  the  colloid  obtained  in  titration  is  probably 
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wMnOaMnO,  where  n  is  larger  than  2,  and  the  influence  of  some  of  the 
added  salts  is  explained  on  this  assumption.  G.  M.  B. 

Is  the  Solution  of  Cellulose  in  Ammoniacal  Copper  Oxide 
a  Peptisation?  E.  Batjr  ( Kolloid-Z .,  1925,  36,  257 — 259). — It  is 
shown  from  the  data  of  Hess  and  others  (A.,  1924,  i,  143 — 148) 
that  the  distribution  of  copper  between  cellulose  and  a  solution  of 
cellulose  in  Schweitzer’s  reagent  may  be  represented  by  an  adsorption 
equation.  E.  M.  C. 

Composition  of  Solutions  of  Cellulose  in  Ammoniacal 
Copper  Oxide.  K.  Hess  and  E.  Messmer  ( Kolloid-Z .,  1925, 
36,  260 — 264). — Baur’s  conclusion  (see  preceding  abstract)  that  the 
combination  of  cellulose  with  “  cuprammonium  ”  is  an  adsorption 
process  is  controverted.  No  other  metal  behaves  exactly  like  copper. 
The  reaction  is  independent  of  the  dispersion  of  the  cellulose  over 
wide  ranges.  Similar  complexes  are  formed  by  other  carbohydrates, 
of  suitable  constitution,  which  give  true  solutions.  It  is  shown 
than  an  equation  based  on  the  mass- action  law  is  more  satisfactory 
for  purposes  of  interpolation  than  is  the  one  based  on  the  hypothesis 
of  adsorption.  E.  M.  C. 

Plasticity  of  Cellulose  in  “  Cuprammonium  Hydroxide.” 

E.  K.  Carver  and  H.  Folts  (J.  Amer.  Chem.  Soc.,  1925,  47,  1430 — 
1434). — An  improved  form  of  Bingham  and  Green's  plastometer 
(. Proc .  Am.  Soc.  Test.  Mat.,  1909,  19,  ii,  640)  is  described.  With 
this  measurements  have  been  made  of  the  plasticity  of  0-5— -2% 
solutions  of  standard  cellulose  (cf.  Gray  and  Cory,  Ind.  Eng.  Chem., 
1924,  16,  853,  1130),  in  “  cuprammonium  hydroxide  ”  solution  con¬ 
taining  T5%  of  copper  and  20-5%  of  ammonia,  by  weight,  to  which 
2%  of  sucrose  was  added  to  reduce  oxidation.  The  results 
obtained  confirm  those  of  Joyner  (T.,  1922,  121,  1511,  2395). 

F.  G.  W. 

Cause  of  Conductivity  of  Casein  Solutions.  M.  Fischenich 
andM.  P6lanyi  {Kolloid-Z.,  1925, 36, 275—281 ;  cf.  A.,  1920,  i,  684  ; 
Plattner,  A.,  1923,  i,  963). — The  diffusion  through  a  membrane  of 
conducting  substances  from  a  neutral  solution  of  casein  is  due 
neither  to  bacterial  decomposition  nor  to  membrane  hydrolysis.  On 
dialysis  in  collodion  membranes  the  conductivity  may  fall  to  one- 
half  without  any  precipitation  of  casein.  Variations  in  the  con¬ 
ductivity  of  the  outer  solutions  after  dialysis  are  ascribed  to  differ¬ 
ences  in  permeability  to  impurities  in  the  casein.  The  conductivity 
is  reduced  by  20%  on  dialysis  through  parchment  and  the  outer 
liquid  contains  organic  substances  which  are  not  casein.  Since  the 
addition  of  gelatin  has  substantially  the  same  effect  on  the  con¬ 
ductivity  of  neutral  casein  solutions  when  in  solution  at  25°  and  as  a 
jelly  at  0°,  it  is  concluded  that  casein  ions  play  no  part  in  the  con¬ 
ductivity  of  neutral  casein  solutions.  E.  M.  C. 

Protein  and  Potassium  Ions.  W.  E.  Ringer  (Z.  physiol. 
Chem.,  1925,  144,  85 — 96). — Electrometric  determinations  have 
shown  that  nucleoprotein  prepared  from  horse- serum  combines. 
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in  neutral  solution,  with  potassium  ions  to  a  small  extent.  Euglobu- 
lin  in  potassium  chloride  solution  depresses  the  activity  of  the 
chloride  ions  but  not  of  the  potassium  ions;  in  alkaline  solution, 
it  depresses  the  activity  of  the  potassium  ions  very  slightly. 
Reduced  and  oxygenated  haemoglobin  in  neutral  and  acid  solution 
exerts  no  influence  on  the  potassium  or  chloride  ions.  It  is  con¬ 
cluded  that,  at  neutral  reaction,  water-soluble  proteins  do  not  form 
complex  ions,  whereas  water- insoluble  proteins  may  combine  with 
a  small  quantity  of  cations  or  a  larger  amount  of  anions.  C.  R.  H. 

Relationship  between  Ostwald’s  Viscosity  Equation  and 
Poiseuille’s  Law.  K.  Matthaus  ( Kolloid-Z .,  1925,  36,  281 — 282). 
— An  expression  for  the  viscosity  in  the  turbulent  state  is  derived 
from  Ostwald’s  equation  for  colloidal  solutions,  which  do  not  obey 
Poiseuille’s  law.  E.  M.  C. 

Influence  of  Rate  of  Shear  on  the  Measurement  of  the 
Viscosity  of  Disperse  Systems.  IV.  W.  Ostwald  ( Kolloid-Z ., 
1925,  36,  248 — 250). — The  work  of  a  number  of  investigators  in  this 
direction  is  reviewed.  The  simple  logarithmic  relation  Fr1— &P”, 
formerly  applied  by  de  Waele  (J.  Oil  and  Colour  Chem.  Assoc., 
1923,  6,  33)  and  by  Farrow  and  Lowe  (J.  Textile  Inst.,  1923,  14, 
414)  to  capillary  viscosimeter  measurements  with  vaseline  and  starch 
paste,  has  been  found  by  the  author  and  his  colleagues  to  hold  for 
25  sols  when  using  capillary  viscosimeters  of  varied  types,  and  also 
when  using  the  Hess  or  Couette  apparatus.  L.  L.  B. 

Viscosity  and  Elasticity  of  Soap  Solutions.  H.  Freundlich 
and  H.  J.  Kores  ( Kolloid-Z .,  1925,  36,  241 — 243). — Viscosity 
measurements  with  the  Couette  apparatus  show  that  solutions  of 
sodium  oleate  and  dilute  solutions  of  sodium  stearate  possess  no 
elasticity  at  the  ordinary  temperature.  On  the  other  hand,  a 
marked  elastic  effect  is  shown  by  a  solution  of  a  mixture  of  the  two 
soaps,  in  which  both  are  present  in  about  the  same  concentration 
as  in  the  measurements  with  the  pure  soaps.  L.  L.  B. 

Influence  of  Alcohol  on  the  Viscosity  of  Blood-serum.  K. 

Hayashi  ( Kolloid-Z .,  1925,  36,  227). — A  repetition  of  Fiirth  and 
Bliih’s  measurements  of  the  viscosity  of  blood-serum  containing 
alcohol  {ibid.,  1924,  34,  129).  Three  series  of  experiments  are 
recorded,  using  an  Ostwald  viscosimeter  in  a  water-bath  at  20°, 
and  in  each  case  the  viscosity  rose  practically  linearly  with  the 
alcohol  content.  The  minimum  recorded  by  Fiirth  and  Bliih  was 
not  confirmed.  L.  L.  B. 

Emulsions.  W.  Selfriz  (J.  Physical  Chem.,  1925,  29,  587 — 
600). — Emulsions  of  various  paraffin  hydrocarbons  in  water  with 
casein  as  an  emulsifying  agent  are  of  the  oil-in-water  type  up  to 
d  0*828  and  of  the  water-in-oil  type  above  0*860.  The  intermediate 
range  gives  rise  to  only  very  unstable  emulsions  which  may  be  of 
either  type.  These  results  cannot  be  explained  on  the  oriented 
molecular  wedge  hypothesis.  The  following  electrolytes  stabilise 
the  oil-in- water  emulsions  :  sodium  hydroxide  >  barium  hydroxide  > 
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thorium  nitrate  >  aluminium  sulphate  >  barium  chloride  >  sodium 
chloride.  With  the  exception  of  the  last  two  electrolytes,  certain 
of  the  water-in-oil  emulsions  can  be  reversed  by  them.  This  effect 
cannot  be  ascribed  to  a  lowering  of  the  interfacial  surface  tension. 

M.  B.  D. 

Effect  of  Added  Substances  on  the  Stability  of  Dispersoids. 

II.  P.  P.  von  Weimarn  and  S.  Utzino  ( Kolloid-Z .,  1925,  36, 
265 — 274). — The  stability  of  dispersoid  sulphur  solutions,  prepared 
by  grinding  sulphur  with  dextrose,  generally  increases  with  the 
addition  of  increasing  amounts  of  salts  up  to  a  concentration  of  the 
order  of  0-01  millimol.  per  litre  and  decreases  for  higher  concentra¬ 
tions.  For  chlorides  the  concentration  needed  to  give  maximum 
stability  decreases  with  the  valency  of  the  cation,  and  the  relative 
increase  in  stability  at  the  maximum  increases  with  the  valency. 
No  increase  in  stability  was  found  with  potassium  nitrate.  A 
second  region  of  maximum  stability  in  more  concentrated  solutions 
is  shown  by  certain  sulphur  compounds.  This  second  maximum 
stability  is  well  marked  with  potassium  thiocyanate  (at  10  millimols. 
per  litre)  and  is  also  found  with  calcium  thiocyanate  and  potassium 
sulphate,  but  not  with  sulphuric  acid.  Attention  is  directed  to  a 
general  analogy  between  the  behaviour  of  sulphur  and  cellulose. 

E.  M.  C. 

Colloid  Chemistry  of  the  Vitamin  Problem.  F.-V.  von 
Hahn  {Kolloid-Z. ,  1925,  36,  271 — 274). — Some  50  foodstuffs  of 
widely  different  types  showed  a  close  agreement  between  the  surface 
activities  of  the  aqueous  extracts  or  juices  and  the  contents  of  water- 
soluble  vitamins.  With  onions,  bananas,  milk,  and  egg  yolk  the 
surface  activities  were  too  high,  but  much  lower  values  were  obtained 
after  ultrafiltration ;  the  majority  of  the  extracts  underwent  no 
change  on  ultrafiltration.  The  percentage  reductions  of  the  surface 
tension  of  water  for  extracts  grouped  according  to  their  vitamin 
contents  were  :  nil  0 — T4,  low  T8 — 9-2,  medium  10 — 17,  high 
15 — 26.  Marked  reductions  in  surface  activity  resulted  from  heat¬ 
ing  or  drying  apples  and  potatoes.  In  a  separation  by  Funk’s 
method,  the  fractions  rich  in  vitamin  reduced  the  surface  tension 
by  about  25%,  whilst  the  vitamin-free  fractions  reduced  it  by 
2 — 4%.  It  is  suggested  that  the  characteristic  action  of  foodstuffs 
containing  vitamins  is  to  be  ascribed  to  an  increase  in  the  perme¬ 
ability  of  the  walls  of  the  intestine  to  colloids  and  substances  of  high 
molecular  weight  owing  to  the  high  surface  activity  of  substances 
in  the  vitaminoid  state.  E.  M.  C. 

Stability  of  Colloidal  Solutions.  III.  Coagulation  of 
Copper  Ferrocyanide  Sol.  K.  C.  Sen  ( J .  Physical  Chem.,  1925, 
29,  516 — 539;  cf.  A.,  1924,  ii,  830). — A  solution  of  a  negatively 
charged  copper  ferrocyanide  so'  prepared  from  potassium  ferro¬ 
cyanide  and  copper  chloride  and  subsequent  dialysis  was  found  to 
be  normal  so  far  as  the  Schultze-Hardy  law  is  concerned.  When  a 
univalent  electrolyte  was  used  for  coagulating  the  sol,  the  anion  was 
found  to  exert  a  considerable  effect.  Thus,  nine  times  the  number 
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of  equivalents  of  salt  were  required  for  coagulation  when  potassium 
ferrocyanide  was  substituted  for  potassium  bromide.  The  effect  of 
the  anion  is  not  so  marked  with  bi-  and  ter- valent  cations.  The 
effect  of  dilution  is  to  stabilise  the  sol  towards  uni-  and  bi-valent 
coagulating  ions  and  to  make  it  more  sensitive  to  ter-  and  quadri¬ 
valent  ions.  The  behaviour  of  potassium  chloride  was  anomalous 
in  that  dilution  apparently  had  no  effect.  This  behaviour  was  found 
to  be  due  to  the  presence  of  a  considerable  amount  of  potassium 
ferrocyanide.  Sucrose  is  without  effect  when  potassium  chloride 
is  used  as  a  coagulant,  but  makes  the  sol  unstable  towards  barium 
chloride.  Ethyl  and  propyl  alcohols  sensitise  it  towards  all  coagu¬ 
lating  ions.  The  sol  becomes  more  stable  to  all  electrolytes  on 
keeping,  which  is  probably  due  to  the  release  of  some  free  ferro¬ 
cyanide  ion  by  the  slow  hydrolysis  of  the  colloid,  and  this  stabilises 
the  remaining  sol.  Potassium  ferrocyanide  increases  the  stability 
of  the  sol  towards  potassium  chloride  and  barium  chloride  to  a 
maximum  after  which  the  stability  decreases.  The  antagonistic 
effect  between  pairs  of  salts  is  due  to  the  stabilising  effect  of  the  ions 
which  carry  a  charge  opposite  in  sign  to  that  of  the  precipitating  ion. 

M.  B.  D. 

Stability  of  Colloidal  Solutions.  II.  Stability  of  Colloidal 
Solutions  of  Chromium  Hydroxide  and  Copper  Ferrocyanide 
in  Presence  of  Stabilising  Ions  and  Coagulation  of  the  Colloids 
by  Mixtures  of  Electrolytes.  K.  C.  Sen  and  M.  R.  Mehrotra 
(Z.  anorg.  Chem.,  1925, 142,  345 — 366). — The  stability  of  chromium 
hydroxide  sols  towards  potassium  sulphate  or  oxalate  is  increased  by 
successive  additions  of  hydrochloric  acid  up  to  a  maximum  and  is  then 
reduced  by  further  quantities.  Mixtures  of  the  two  salts,  on  the  other 
hand,  have  additive  coagulating  powers.  Similar  results  are  obtained 
with  copper  ferrocyanide,  with  ferrocyanide  or  alkali  as  stabiliser 
and  potassium  or  barium  chloride  as  coagulant.  The  theory  is 
fully  discussed  and  the  conception  of  antagonistic  effects  between 
cations  is  rejected  for  the  majority  of  such  cases.  The  ion  bearing 
the  same  charge  as  the  colloid  exerts  the  preponderating  influence. 
Stabilisation  by  dilution,  or  by  one  of  a  mixture  of  electrolytes,  and 
the  phenomenon  of  acclimatisation  are  related  and  explicable  on  the 
same  theory.  L.  J.  H. 

Influence  of  Wave-length  on  the  Coagulation  of  a  Colloidal 
Solution  by  X-Rays.  A.  Dognon  ( Compt .  rend.  Soc.  Biol., 
1924,  91,  197—199;  from  Chem.  Zentr.,  1925,  ii,  1447—1448).— 
The  coagulation  of  a  mastic  sol,  sensitised  by  sodium  chloride,  is 
promoted  by  exposure  to  Rontgen  rays,  the  longer  waves  appearing 
to  effect  the  coagulation  somewhat  faster  than  shorter  waves. 
The  energy  absorbed  by  the  solution  was  the  same  in  both  cases. 

R.  B. 

Velocity  of  Coagulation  of  Antimony  Trisulphide.  C.  K. 

Jablczynski  and  A.  Przezdziecka-Jedrzejowska  {Bull.  Soc. 
chim.,  1925,  [iv],  37,  608 — 612;  cf.  this  vol.,  ii,  35). — By  the  optical 
method  previously  described  it  has  been  found  that  the  velocity  of 
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coagulation  of  antimony  trisulphide  sols,  in  the  presence  of  small 
amounts  of  potassium  chloride,  is  in  accordance  with  Smoluchowski’s 
equation.  The  stability  of  the  sol  is  much  diminished  when  the 
free  hydrogen  sulphide  has  been  removed  by  means  of  a  stream 
of  hydrogen.  G.  M.  B. 

Velocity  of  Coagulation  of  Colloidal  Mixtures.  C.  K. 

Jablczynski  and  H.  Lorentz-Zienkowska  {Bull.  Soc.  chim.,  1925, 
[iv],  37,  612 — 615;  cf.  preceding  abstract). — Since  the  coagulation 
of  mixed  sols  containing  arsenious  and  antimonious  sulphides  in 
various  proportions  is  found  to  proceed  according  to  the  same  laAV 
found  to  hold  for  sols  of  these  two  substances  separately,  the  process 
of  coagulation  must  be  a  purely  physical  one.  Any  selective  chemical 
action  would  have  produced  a  deviation  from  the  observed  relation. 

G.  M.  B. 

Theory  of  Peptisation  and  Protective  Effect  of  Colloids  and 
Non-electrolytes.  K.  C.  Sen  ( Kolloid-Z .,  1925,  36,  193 — 202). — 
The  peptisation  of  hydroxides  with  acids  shows  that  an  adsorption 
of  the  acid  always  precedes  colloid  formation.  In  the  peptisation 
of  metallic  salt  solutions  and  the  formation  of  basic  salts,  the 
hydrogen  ion  is  probably  the  actual  peptising  agent,  the  action  of 
the  metal  ion  being  of  less  importance.  A  consideration  of 
Langmuir’s  adsorption  theory  shows  that  in  general  an  adsorption 
should  occur  wherever  there  is  a  possibility  of  chemical  action. 
Experiments  are  described  in  support  of  this  theory.  The  view 
that  only  ions  and  charged  colloids  can  act  as  peptising  agents  is 
emphasised.  Neutral  molecules  and  proteins  effect  the  stabilisation 
of  a  sol  by  an  adsorption  and  covering  of  the  colloid  particles,  such 
stabilisation  being  only  effective  in  the  presence  of  electrolytes. 
Protected  colloids  in  general  owe  their  stability  to  the  Helmholtz 
double  layer,  and  the  protective  action  of  such  different  substances 
as  glycerol,  sucrose,  egg-albumin,  etc.  is  probably  the  same.  The 
behaviour  of  non-electrolytes  and  proteins  varies  slightly,  in  that 
the  adsorption  complex  of  the  former  can  be  easily  destroyed,  whilst 
the  protein  forms  a  solid  surface  coating. 

The  conclusions  drawn  by  Loeb  from  his  work  on  the  protective 
action  of  gelatin  for  collodion  particles  (cf.  A.,  1923,  ii,  301)  are 
criticised,  and  the  theory  of  Liesegang’s  rings  is  discussed. 

L.  L.  B. 

Nature  of  Swelling  in  Substances  giving  a  Debye-Scherrer 
Diagram.  J.  R.  Katz  and  H.  Mark  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam .,  1924,  27,  520 — 528). — The  changes  taking  place  in 
certain  colloids  during  imbibition  have  been  studied  by  the  X-ray 
method.  Whereas  cellulose,  fibroin,  and  chitin  show  no  change 
in  the  lattice  during  swelling,  this  is  not  always  the  case.  With 
inulin  the  lattice  volume  increases  by  8 — 11%  when  the  total 
volume  of  the  colloid  increases  by  114%.  Soluble  starch  probably 
exhibits  similar  behaviour.  It  would  therefore  seem  that  imbibition 
may  be  either  an  intermicellar  or  an  intermolecular  process 
according  to  the  nature  of  the  substance.  The  lattice  will  only 
change  with  the  latter  type  of  imbibition.  S.  B. 
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Cause  of  the  Characteristic  Extensibility  of  Caoutchouc. 
Alteration  of  X-Ray  Spectrum  of  Caoutchouc  on  Extension. 

J.  R.  Katz  ( Kolloid-Z .,  1925,  36,  300 — 307). — Unstretched  Hevea 
caoutchouc  gives  an  amorphous  X-ray  spectrogram.  Stretched 
caoutchouc  gives  in  addition  a  line  spectrogram,  corresponding 
with  an  assemblage  of  “  crystals  ”  arranged  with  their  axes  in  the 
direction  of  the  stretching.  The  relative  intensity  of  the  line 
photogram  increases  with  the  stretching  and  finally  the  whole  of 
the  caoutchouc  appears  to  be  in  the  “  crystalline  ”  form.  The  inter¬ 
ferences  are  confined  to  a  small  diffraction  angle.  The  size  of  the 
lattice  is  about  8  A.  in  the  direction  of  stretching.  The  elementary 
cell  is  probably  smaller  in  one  or  more  directions  than  the  caoutchouc 
molecule  and  possibly  corresponds  with  simple  units,  such  as 
tri-isoprene.  Caoutchouc  consists  of  a  crystalline  and  an  amorphous 
substance,  but,  since  the  crystalline  interference  lines  occur  only 
with  more  than  100%  stretching,  the  early  stages  in  the  extensibility 
must  be  ascribed  to  some  cause  other  than  the  formation  of 
“  crystalline  ”  material.  E.  M.  C. 

Effect  of  Drying  on  Permanently  Deformed  Gels.  E. 

Hatsciiek  ( Kolloid-Z .,  1925,  36,  202 — 206;  cf.  ibid.,  1924,  35, 
67). — Gels  in  the  form  of  quadratic  prisms,  made  by  pouring  the  sol 
into  paraffined  paper  moulds  and  cooling,  were  subjected  to  bending 
or  twisting  forces,  so  that  they  received  a  permanent  deformation. 
In  the  case  of  both  bent  and  twisted  prisms,  the  deformation 
increased  considerably  on  drying,  e.g.,  in  one  case  the  torsion  before 
drying  was  62°,  and  after  drying  433°.  The  question  is  discussed 
as  to  whether  the  change  on  drying  is  a  consequence  of  the  preceding 
deformation,  or  the  characteristic  form  of  the  gel.  Special  moulds 
for  giving  an  initial  bend  or  twist  to  gels  were  prepared,  and  with 
these,  no  increase  of  deformation  occurred  on  drying.  The  con¬ 
clusion  is  reached  that  deformation  causes  some  radical  change  to 
take  place  in  the  gelatin.  L.  L.  B. 

Periodic  Stratification  of  Magnesium  Hydroxide.  K. 

Popp  ( Kolloid-Z .,  1925,  36,  208—215). — In  order  to  investigate 
more  thoroughly  the  nature  of  Liesegang’s  layers,  the  ring- system 
formed  by  the  interaction  of  magnesium  chloride  and  ammonia  has 
been  qualitatively  and  quantitatively  studied.  Which  of  the  two 
reagents  is  contained  in  the  gelatin  has  no  essential  influence  on  the 
banding;  in  both  cases  a  “  clearing  ”  ring  appears,  and  the  rings 
disappear  on  diffusion  of  ammonium  chloride  into  the  gel.  When 
ammonia  diffuses  into  gelatin  containing  magnesium  chloride,  it  is 
found  that  with  decreasing  magnesium  chloride  concentration,  the 
rings  increase  in  number  and  thickness,  whilst  the  space  between 
them  decreases ;  with  decreasing  ammonia  concentration,  the  rings 
decrease  in  number  and  thickness,  whilst  the  space  between  them 
increases;  with  decreasing  ammonium  chloride  concentration,  the 
rings  increase  in  number  and  thickness,  whilst  the  space  between 
them  decreases;  with  decreasing  gelatift  concentration,  both  the 
rings  and  the  space  between  them  increase  in  thickness,  whilst  their 
number  remains  the  same ;  with  falling  temperature,  both  the  rings 
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and  the  space  between  them  increase  in  thickness.  The  rhythmic 
precipitation  occurs  in  coarsely  dispersed  colloid  and  molecular 
media,  such  as  clay,  0-6%  agar,  silicic  acid,  fine  sand,  and  glass 
beads  in  water.  L.  L.  B. 

Electro-ultrafiltration  of  Gelatin  and  Glue.  H.  Bechhold 
and  A.  Rosenberg  ( Biochem .  Z.,  1925,  157,  85 — 97). — A  new 
method  for  the  purification  of  colloids  by  a  combination  of  ultra¬ 
filtration  and  electrodialysis  is  described  in  detail.  In  a  relatively 
short  time  colloids  may  be  freed  almost  completely  both  from 
electrolytes  and  dialysable  decomposition  products.  A  method 
of  double  ultrafiltration  combined  with  electrodialysis,  by  which 
liquid  is  ultrafiltered  at  both  the  cathode  and  the  anode  of  the 
electrodialyser,  permits  of  the  complete  removal  of  salts  from 
gelatin  and  from  glue.  By  this  means  a  globulin  has  been  separated 
from  glue.  H.  D.  K. 

Cataphoresis  of  Metal  Sols  in  Organic  Dispersion  Media. 

F.  Evers  ( Kolloid-Z .,  1925,  36,  206 — 207). — Phenomena  similar  to 
those  observed  by  Hatschek  and  Thorne  (this  vol.,  ii,  197)  with 
nickel  sols  in  benzene,  in  presence  of  caoutchouc,  were  also  observed 
by  the  author  and  Harries  (Ber.,  1923,  56,  1048)  in  the  case  of 
platinum  sols  stabilised  by  caoutchouc.  Cataphoresis  showed  that 
both  positively  and  negatively  charged  particles  were  present  in 
the  sol.  From  the  fact  that  the  disperse  platinum  always  separates 
at  the  electrode  with  per  hydrocaoutchouc,  it  is  inferred  that  the 
platinum  in  the  solution  is  aggregated  with  the  caoutchouc. 

L.  L.  B. 

Theory  of  Membrane  Equilibria.  E.  Huckel  ( Kolloid-Z ., 
1925,  36,  319 — 320). — A  correction  (cf.  this  vol.,  ii,  528). 

E.  M.  C. 

Direct  Measurement  of  Mean  Free  Path  of  Uncharged 
Silver  Atoms  in  Nitrogen.  F.  Bielz  (Z.  PTiysik,  1925,  32, 
81 — 102). — Silver  was  heated  in  a  silica  tube  to  a  temperature  of 
1100°  and  its  vapour  allowed  to  pass  through  an  orifice  and  impinge 
on  glass  plates.  The  thickness  of  the  deposit  was  measured  by 
an  optical  method  'after  converting  the  metal  into  the  iodide.  The 
product  of  the  mean  free  path  in  cm.  and  the  pressure  of  the  nitrogen 
in  mm.  of  mercury  was  approximately  constant  =  0-0098.  The 
radius  of  the  silver  atom  was  found  to  be  1-OxlO-8  cm.,  an 
inexplicably  small  value.  E.  B.  L. 

Dissociation  of  Chlorine.  H.  von  Wartenberg  and  D. 
Weigel  (Z.  anorg.  Chem.,  1925,  142,  337 — 344). — In  part  polemical 
against  Trautz  and  Geissler  (this  vol.,  ii,  294).  The  dissociation  of 
chlorine  at  1205°,  determined  by  Meyer’s  method,  agrees,  within 
the  limits  of  error,  with  the  values  of  Henglein  (A.,  1922,  ii,  823) 
and  of  Wohl  (A.,  1924,  ii,  600).  L.  J.  H. 

Dissociation  of  Auric  Chloride.  M.  Petit  (Bull.  Soc.  chim., 
1925,  [iv],  37,  615—623;  cf.  Rose,  T.,  1895,  67,  881).— The  total 
pressures  produced  when  auric  chloride  is  heated  to  temperatures 
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from  100°  to  251°  have  been  measured  by  a  static  method  and  the 
results  compared  with  those  of  Rose  and  of  Meyer  ( Diss .,  Paris,  1912). 
The  dissociation  of  the  trichloride  is  practically  irreversible,  but  the 
pressure  observations  are  satisfactory  if  taken  at  progressively  rising 
temperatures.  An  estimate  of  the  vapour  pressure  of  the  tri¬ 
chloride  is  obtained  from  separate  experiments  in  which  the  weight 
of  auric  chloride  volatilised  in  a  known  volume  is  determined.  By 
subtraction  of  these  values  of  vapour  pressure  from  the  total 
pressures  observed  the  dissociation  pressures  of  auric  chloride  are 
obtained.  By  means  of  Clapeyroir  s  equation  the  heat  of  formation 
of  the  trichloride  from  aurous  chloride  and  chlorine  is  found  at 
various  temperatures  :  it  rises  from  16-8  to  a  maximum  of  20-6 
between  181°  and  202°  and  then  falls  to  15-6  large  calories  between 
229°  and  251°.  The  temperature  at  which  the  dissociation  pressure 
=760  mm.  is  calculated  to  be  249°.  G.  M.  B. 

Deduction  of  the  Type  of  a  Two-component  System  by 
Means  of  the  Addition  of  a  Third  Component.  F.  A.  Freeth 
( J .  Physical  Chern.,  1925,  29,  497 — 507). — The  principle  of  Schreine- 
makers,  that  any  two  solid  substances  will  always  yield  a  charac¬ 
teristic  solubility  diagram,  which  is  the  same  in  type  for  every 
possible  liquid  used  as  solvent,  provided  that  the  liquid  in  question 
does  not  form  compounds  with  either  of  them,  can  be  used  to 
differentiate  between  types  of  binary  systems  about  which  thermal 
analysis  cannot  give  final  evidence.  It  is  suggested  that  an  iso¬ 
thermal  of  the  system  water-potassium  nitrate-sodium  nitrate  at 
about  140°  would  decide  the  correct  interpretation  of  the  results  of 
Madgin  and  Briscoe  (T.,  1923,  123,  1608,  2914)  and  those  of  Hissink 
(A.,  1900,  ii,  339).  It  is  improbable  that  ammonium  nitrate  and 
ammonium  sulphate  form  mixed  crystals  (cf.  Perman  and  Howells, 
T.,  1923,  123,  2130).  An  isothermal  at  170°  with  water  as  a  third 
component  would  provide  the  necessary  evidence  as  to  the  correct¬ 
ness  of  the  assumption.  The  case  of  d-campho"  oxime-Z-camphor 
oxime  is  also  discussed.  M.  B.  D. 

Properties  of  Physical  Systems  in  the  Neighbourhood  of 
the  Critical  State.  L.  Gay  and  N.  Perrakis  (J.  Chim.  phys., 
1925,  22,  169 — 185). — The  authors  discuss  the  critical  state  for 
two  phases  in  a  system  of  any  degree  of  complexity.  Application 
of  the  phase  rule  shows  that  if  n  is  the  number  of  degrees  of  free¬ 
dom  of  the  system,  and  if  (n~  1)  independent  variables  are  fixed, 
then  any  two  properties  of  the  two  phases  considered  can  be  repre¬ 
sented  as  a  function  of  the  nth  variable  by  a  single  curve.  When 
one  of  the  phases  disappears  the  properties  are  represented  by  a 
surface.  The  authors  show  that  by  suitable  numerical  repre¬ 
sentation  it  is  always  possible  to  define  this  equilibrium  curve. 
When  variations  imposed  on  a  physical  system  cause  it  to  pass 
through  the  critical  state,  a  decrease  in  the  number  of  phases  is 
not  indicated  unless  the  properties  studied  concern  one  of  these 
two  phases.  The  authors  investigate  the  inodes  of  numerical 
representation  so  that  the  critical  curve  around  the  critical  point 
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is  fairly  straight  and  of  appreciable  length.  The  conditions  for 
this  desideratum  are  given.  W.  T. 

System  Chloride-Sulphate-Sodium-Water.  A.  J.  Pelling 
(J.  S.  Afr.  Chem.  Inst.,  1925,  8,  3 — 6). — The  94-5°  isotherm,  and 
extra  data  for  the  0°  isotherm  of  this  system  are  given,  and  the 
invariant  solution  at  94-5°  is  determined.  B.  F. 

Free  Energy  and  Heat  Content  of  Tellurium  Dioxide  and 
of  Amorphous  and  Metallic  Tellurium.  Reduction  Potential 
of  Tellurium.  R.  Schumann  (J.  Amer.  Chem.  Soc.,  1925,  47, 
356— 362).— Cells  of  the  type  Te(s)+Te02(s)|HC104(0-10— 0-74A)|H2 
(1  atm.)  have  an  E.M.F.  of  —0-5286  at  25°  and  —0-5213  at  45°. 
The  free  energy  of  formation  of  tellurium  dioxide  is  —64,320  cal. 
and  its  heat  of  formation  is  77,700  cal.  at  25°.  The  amorphous 
and  metallic  forms  of  tellurium  have  identical  electrometric  proper¬ 
ties.  The  amount  of  tellurium  dissolved  is  proportional  to  the 
activity  of  the  hydrogen  ion  in  solution  so  it  must  be  present  as 
a  univalent  positive  ion,  perhaps  Te(OH)3*  or  TeO(OH)'.  The 
molal  reduction  potential  of  tellurium  corresponding  with  Te(s)-f 
2H20=Te0(0H)*+3H*+4  0  is  -0-5590  volt.  L.  J.  H. 

Law  of  Volatility.  C.  Matignon  {Bull.  Soc.  chim.,  1925  [iv], 
37,  503 — 513;  cf.  Matignon,  A.,  1908,  ii,  465). — The  superiority  of 
carbon  as  a  reducing  agent,  compared  with  silicon,  is  attributed 
to  the  volatility  of  carbon  monoxide  and  dioxide.  If  the  reduction 
of  a  metallic  oxide  is  written  in  the  form  MO-|-C=CO+ M— Q  cal., 
the  free  energy  of  the  reduction  process  is  given  by  the  relation 
A=8T(log  T-j-2-05)  — Q,  and  reduction  will  occur  as  soon  as  the 
temperature  is  sufficiently  high  to  give  a  positive  value  to  A.  In 
cases  in  which  both  initial  and  final  systems  contain  volatile  sub¬ 
stances,  the  same  considerations  apply,  each  volatile  molecule  in  the 
initial  system  being  counterbalanced  by  a  gaseous  molecule  in  the 
final  system,  and  the  volatility  being  measured  by  the  difference 
in  the  number  of  gaseous  molecules  in  the  initial  and  final  systems. 

W.  H.-R. 

Reactivity  in  the  Solid  State  between  Acidic  and  Basic 
Metal  Oxides.  F.  de  Carli  (Atti  R.  Accad.  Lincei,  1925,  [vi], 
1,  533 — 537 ;  cf.  A.,  1924,  ii,  758). — Heating  curves  were  deter¬ 
mined  for  equimolecular  mixtures  of  basic  and  acidic  oxides.  For 
the  mixture  Mo03-BaO  reaction  began  at  290°,  the  temperature 
rising  to  1200°  in  25  sec.,  and  a  white  friable  mass  resulting.  The 
thermal  effects  in  the  following  cases  were  much  weaker  and 
occurred  at  the  -temperatures  indicated.  Mo03-Ca0  650°; 
Mo03-PbO  650°;  Mo03-SnO  400°;  Mo03-CdO  about  500°; 
Mo03-NiO  about  495° ;  M0O3-C0O  410° ;  Mo03-ZnO  270°,  and  a 
weaker  effect  at  720°;  Mo03— MgO  no  reaction.  W03— BaO  190°; 
W03-CaO  245°;  W03-PbO  210°;  W03-SnO  265°;  W03-CdO 
250°;  W03-Ni0  260°;  W03-CoO  255°;  V205-Ba0  270°;  V205- 
CaO  630°;  V205-Pb0  about  560°;  V205-Cd0  480°;  V205-Sn0 
250° ;  V205-Zn0  260° ;  V205-Mg0  455° ;  Cr203-Ba0  220° ;  Cr203- 
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CaO  about  550°.  Tin  dioxide,  bismuth  trioxide,  lead  dioxide,  and 
alumina  react  only  with  barium  oxide.  F.  G.  T. 

Behaviour  of  Clays,  Bauxites,  etc.  on  Heating.  III. 

H.  S.  Hottldsworth  and  J.  W.  Cobb  (Trans.  Ceram.  Soc.,  1923 — 

1924,  23,  279 — 292). — The  shrinkage  of  clays  is  not  a  continuous 
process  but  takes  place  in  a  number  of  stages,  each  stage  being 
completed  at  a  definite  temperature.  The  shrinkages  of  con¬ 
siderable  magnitude  occur  at  almost  the  same  temperatures  with 
the  different  clays,  i.e.,  530°,  880°,  950°,  and  1030 — 1060°.  Changes 
in  density  and  in  refractive  index  of  kaolinite  also  occur  at  these 
temperatures.  The  temperatures  of  appreciable  dehydration  of 
kaolin  and  fireclays  (420 — 450°)  and  other  minerals  were  deter¬ 
mined  on  heating  slowly.  These  temperatures  were  raised  con¬ 
siderably  (80°  or  more)  when  reached  rapidly.  The  shrinkage  of 
kaolin  at  530°  is  associated  with  its  dehydration.  Kaolin  and 
fireclays  show  a  distinct  heat  absorption  at  500 — 530°  and  a  heat 
evolution  at  950°.  Pure  alumina,  prepared  by  calcining  the  nitrate, 
gives  an  exothermic  reaction  at  1060°  and  red  bauxite  at  1000°. 
Thermal  changes  are  shown  by  many  of  the  other  substances 
examined.  Except  in  the  case  of  cyanite  and  biotite,  all  the  endo¬ 
thermic  reactions  occur  at  the  same  temperatures  as  those  at 
which  a  loss  in  weight  begins  when  the  materials  are  heated  under 
similar  conditions.  None  of  the  indications  of  exothermic  and 
endothermic  reactions  with  clays  can  be  attributed  to  the  presence 
of  small  quantities  of  impurities.  The  change  responsible  for  the 
exothermic  effect  at  950°  with  clays  could  be  completed  on  con¬ 
tinued  heating  at  900°,  and  that  causing  the  evolution  of  heat 
at  1060°  with  alumina  could  be  completed  by  a  similar  heating 
at  950°.  No  evolution  of  heat  at  950°  was  detected  when  mixtures 
of  alumina  and  silica  of  composition  Al203-f-2Si02  were  heated, 
or  when  mixtures  of  the  composition  Al203,Si02-f  Si02,  prepared 
from  sillimanite,  cyanite,  andalusite,  or  allophane,  and  silica, 
were  heated.  The  changes  observed  on  heating  clays  may  be 
due  both  to  changes  in  the  chemical  constitution  of  the  molecules 
of  the  clay  and  to  a  rearrangement  of  those  groups  of  molecules 
which  form  the  unit  of  crystal  structure  of  the  clay.  [Cf.  B., 

1925,  500.]  H.  S.  H. 

Measurement  of  Very  High  Electrolyte  Resistances  by 
Kohlrausch’s  Method.  H.  Ulich  (Z.  physikal.  Chem.,  1925 
115,  377 — 384). — An  improved  form  of  the  Kohlrausch  apparatus 
is  described,  in  which  a  thermionic  valve  is  used  as  a  source  of 
alternating  current.  The  arrangement  permits  of  the  measure¬ 
ment  of  resistances  of  the  order  105  ohms  as  easily  and  accurately 
as  those  of  100  to  1000  ohms.  N.  H.  H. 

Trustworthiness  of  the  Quinhydrone  Electrode  for  the 
Measurement  of  Hydrogen-ion  Concentration  in  Various 
Solutions.  I.  M.  Kolthoff  (Z.  physiol.  Chem.,  1925,  144, 
259 — 271).— Comparison  of  the  results  of  pK  determinations  of  a 
large  number  of  solutions  by  means  of  the  quinhydrone  and  hydrogen 
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electrodes  indicates  that,  in  protein-free  solutions,  the  former 
gives  excellent  results  if  the  liquid  is  well  buffered  and  has  pK< 9. 
In  weakly  buffered  solutions  the  limiting  pK  is  displaced  towards 
the  acid  side.  In  all  cases,  good  results  are  obtained  at  18°  with 
pH<8.  In  acid  and  in  weakly  buffered  solutions,  good  results 
are  obtained  by  application  of  Biilmann’s  equation.  Error  due 
to  the  presence  of  proteins  is  dependent  on  the  kind  and  con¬ 
centration  of  the  protein  and  on  the  pH;  the  more  alkaline  the 
solution,  the  greater  the  disturbance  and  the  less  constant  the 
results.  In  agreement  with  Lester  (J.  Agric.  Sci.,  1924,  14,  634), 
the  author  finds  that  the  electrode  can  be  used  for  the  determin¬ 
ation  of  the  pa  of  milk,  cream,  and  whey.  The  pK  of  saliva  can 
be  obtained  providing  it  is  not  distinctly  alkaline;  the  error  for 
blood-serum  at  pH>  6  is  large  but  for  diluted  blood-serum  it  is 
much  smaller.  P.  W.  C. 

Solvation  of  Ions  and  the  Electrode  Potential.  J.  Hey- 

rovsk^  ( Rec .  trav.  chim,.,  1925,  44,  447 — 450). — Some  consequences 
of  the  author’s  solvation  formula  for  electrode  potential  (cf.  this 
vol.,  ii,  544)  are  worked  out.  It  is  shown  that  for  a  concentration 
cell  with  electrodes  of  a  univalent  metal  in  N-  and  3  A- aqueous 
solutions  of  its  binary  salt  the  E.M.F.  should  be  10 — 12  millivolts 
greater  than  that  calculated  from  the  Nernst  formula.  In  this 
and  similar  deductions  it  is  assumed  that  the  ions  do  not  form 
complex  anions  which  would  lower  their  “  activity  ”  considerably. 
From  the  formula  the  abnormal  “  activity  ”  should  increase  pro¬ 
portionally  with  the  molecular  weight  of  the  solvent.  N.  H.  H. 

Abnormal  Ionic  Activities  in  Concentrated  Alkoxide 
Solutions.  Z.  Kontnikova  and  M.  Shikata  (Rec.  trav.  chim., 
1925,  44,  451 — 458). — In  order  to  test  the  deductions  of  Heyrovsky 
from  his  formula  for  electrode  potential  (see  preceding  abstract) 
the  authors  have  measured  the  E.M.F.  of  concentration  cells 
having  sodium  or  potassium  amalgam  electrodes  in  solutions  of 
the  corresponding  alkoxides  in  ethyl  and  in  fsoamyl  alcohols. 
With  dilute  solutions  the  cells  give  values  corresponding  with  the 
Nernst  logarithmic  formula,  but  with  concentrations  greater  than 
about  1-8 N  with  ethyl  alcohol  and  0-8 N  with  isoamyl  alcohol  they 
show  abnormal  ionic  activity  (greater  in  the  latter  case)  in  agree¬ 
ment  with  Heyrovsky’s  formula.  Concentrated  sodium  isoamyl- 
oxide  solutions  exhibit  a  peculiar  slow  decrease  of  activity. 

N  H.  H. 

Conditions  Affecting  the  Reproducibility  and  Constancy 
of  Weston  Standard  Cells.  W.  C.  Vosburgh  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  1255 — 1267). — The  presence  of  small  amounts  of 
acid  in  the  electrolytes  does  not  appreciably  affect  the  E.M.F. 
and  tends  to  make  the  cells  more  reproducible  and  less  liable  to 
vary.  All  mercuric  salts  must  be  completely  removed  from  the 
mercurous  sulphate,  which  should  not  be  exposed  to  air  after 
purification.  Abnormalities  result  from  the  presence  of  basic 
mercurous  sulphate.  J.  S.  C. 
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Thermodynamic  Potential  Difference  at  the  Boundary  of 
Two  Liquid  Phases.  S.  Wosnessensky  (Z.  physikal.  Chem., 
1925,  115,  405 — 423). — Measurements  have  been  made  with  cells 
of  the  types  iV-calomel  electrode  (aqueous  solution  A  [non -aqueous 
solution | aqueous  solution  _B|A-calomel  electrode,  and  A-calomel 
electrode  (aqueous  solutionjnon-aqueous  solution  jiV- calomel  elec¬ 
trode.  Solutions  of  the  following  electrolytes  at  different  con¬ 
centrations  were  used  :  potassium  chloride,  lithium  chloride,  picric 
acid,  potassium  thiocyanate,  ammonium  thiocyanate,  potassium 
iodide,  salicylic  acid,  calcium  chloride,  nitric  acid,  hydrochloric 
acid,  acetic  acid,  succinic  acid,  sodium  sulphate,  phosphoric  acid, 
citric  acid,  sulphuric  acid.  The  non-aqueous  solvent  was  usually 
isoamyl  alcohol,  but  in  a  few  cases  this  was  replaced  by  phenol. 
The  values  for  the  E.M.F.  can  be  calculated  from  the  distribution 
formula  C1/C2n—k.  When  n—  1  the  E.M.F.  should  become  zero. 
The  experimental  results  support  this  assumption.  N.  H.  H. 

Formation  of  Mixed  Electrodes  at  Phase  Boundaries. 

K.  Horovitz  (Z.  physikal.  Chem.,  1925,  115,  424-432).— The 
results  obtained  by  the  author  and  his  co-workers  for  the  boundary 
potential  between  glass  and  aqueous  solutions  are  given  in  brief 
and  a  reply  is  made  to  the  criticism  of  Gross  and  Halpern  (this 
vol.,  ii,  405).  N.  H.  H. 

Polarisation  Capacity  and  Electrical  Double  Layers.  A.  L. 

Clark  (Trans.  Roy.  Soc .  Canada ,  1924,  [iii],  18,  III,  275 — 292). — 
Experiments  have  been  carried  out  to  determine  whether  the  Helm¬ 
holtz  double  layer  actually  exists  and  to  ascertain  the  cause  of  the 
variations  in  capacity  of  polarised  surfaces  when  charged  to  varying 
potential  differences.  Cells  were  made  by  immersing  a  large 
electrode  of  mercury,  platinum,  platinum- black,  gold,  tungsten, 
lead,  or  carbon  in  an  electrolyte  solution  and  then  inserting  a  small 
electrode  of  the  same  substance.  Capacities  were  determined  by 
the  direct  and  oscillation  period  methods,  the  values  determined 
by  the  latter  method  being  usually  much  smaller  than  those  deter¬ 
mined  directly.  Neither  the  concentration  of  the  electrolyte 
(except  in  very  dilute  solutions,  when  the  capacity  appears  to 
increase)  nor  the  distance  between  the  electrodes  over  a  range  extend¬ 
ing  down  to  0-01  mm.  has  much  effect.  The  capacity  is  practically 
unchanged  when  potassium  hydroxide  is  substituted  for  sulphuric 
acid  as  dissolved  electrolyte.  The  results  are  discussed  and  are 
shown  to  afford  support  for  the  reality  of  the  Helmholtz  double 
layer.  J.  S.  C. 

Recent  Studies  on  Reversible  Oxidation-Reduction  in 
Organic  Systems.  M.  Clark  (Chem.  Reviews,  1925,  2,  127— 
178). 

Dropping  Mercury  Cathode.  I.  J.  Heyrovsky  ( Rec . 
trav.  chim.,  1925,  44,  488 — 495). — An  introduction  to  and  review 
of  experimental  work  by  the  author  and  his  collaborators  (cf. 

vol.  cxxviii.  ii.  24 
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following  abstracts).  The  process  at  the  dropping  mercury- 
cathode  may  consist  (1)  in  the  deposition  of  cations  or  (2)  in  the 
reduction  of  any  substance  capable  of  being  chemically  reduced. 
In  (1),  the  dropping  mercury  cathode  “  deposition  potential  ” 
series  differs  from  the  reversible  “  electrolytic  potential  ”  series 
owing  to  differences  in  the  affinities  of  the  metals  for  mercury, 
but  in  (2),  the  “  reduction  potential  ”  series  of  reducible  ions 
must  run  strictly  parallel  to  the  series  of  “  reduction  electrode¬ 
potentials  ”  as  measured  under  similar  conditions  by  a  platinum 
electrode,  since  the  electrode  material  does  not  enter  into  con¬ 
sideration.  The  characteristics  of  the  polarisation  curves  are 
turning  points  indicating  sudden  increases  in  current  due  to  decom¬ 
position  of  the  electrolyte.  Theory  shows  that  these  turning  points 
are  not  sharp,  but  that  the  current- voltage  curve  is  exponential; 
for  comparison  the  critical  point  is  taken  as  that  at  which  the 
tangent  to  the  curve  has  an  angle  of  45°  to  the  axes.  If  the  con¬ 
centration  of  a  reducible  substance  is  less  than  10  4  g.-equiv./litre, 
the  polarisation  curve  after  rising  becomes  horizontal  again  and 
the  current  remains  constant  until  the  potential  of  a  new  reduction 
is  reached.  This  “  wave  ”  type  of  curve,  due  to  the  exhaustion 
of  reducible  matter  surrounding  a  drop,  is  characteristic  of  a  con¬ 
centration  of  about  10  4,  becomes  less  with  increasing  dilution, 
and  vanishes  at  about  10-6  g.-equiv./litre.  In  the  presence  of 
nitrobenzene  the  polarisation  curve  exhibits  a  maximum  owing 
to  adsorption  phenomena  (cf.  *  Shikata,  this  vol.,  ii,  304). 
Strongly  oxidising  anions  have  little  effect  on  processes  at 
the  dropping  cathode,  owing  to  their  repulsion  from  the  cathode, 
but  less  stable  anions,  such  as  zincates,  plumbites,  and  certain 
metal  cyanides,  are  decomposed  at  a  certain  potential  into  their 
components  and  the  metallic  ion  is  immediately  deposited  on  the 
cathode.  Owing  to  periodic  change  of  surface  during  drop  form¬ 
ation,  the  galvanometer  usually  oscillates  and  the  form  of  the 
oscillation  is  characteristic  of  the  process,  a  large  oscillation  cor¬ 
responding  with  a  reduction  process  or  evolution  of  hydrogen, 
whilst  a  small  oscillation  accompanies  amalgam  formation.  The 
deposition  potential  of  a  particular  metal  becomes  more  negative 
as  the  solution  is  diluted,  a  tenfold  dilution  causing  a  change  of 
about  57,  26,  and  18  millivolts  for  uni-,  bi-,  and  ter-valent  cations, 
respectively,  and  marked  deviations  from  these  numbers  indicate 
the  presence  of  complex  ions  or  other  complicating  factors. 

W.  H.-R. 

Dropping  Mercury  Cathode.  II.  The  Polarograph.  J. 

Heyrovsk^"  and  M.  Shikata  (Bee.  trav.  chim.,  1925,  44,  496 — 
498). — A  description  of  an  instrument  for  recording  photographic¬ 
ally  the  polarisation  curves  from  a  dropping  mercury  cathode. 
The  potential  across  the  cell  is  gradually  increased  by  the  motion 
of  a  wheel  contact  along  a  resistance  wire  mounted  on  a  rotating 
drum.  A  second  rotating  drum  carries  a  photographic  film  on 
which  the  curve  is  traced  by  light  from  a  mirror-galvanometer. 

W.  H.-R. 
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Dropping  Mercury  Cathode.  III.  Theory  of  Over¬ 
potential.  J.  Heyrovsky  ( Rec .  trav.  chim.,  1925,  44,  499 — 502). 
— Hydrogen  over-potential  is  connected  with  the  catalytic  influence 
of  different  metals  upon  the  combination  of  hydrogen  atoms  into 
molecules.  If  the  combination  proceeds  according  to  the  scheme  (1) 
2H  — >  H2,  theory  shows  that  when  the  hydrogen-ion  concentration 
changes  from  cx  to  c2,  the  deposition  bend  in  the  current-voltage 
curve  should  be  displaced  by  tt — tt'—(RT/F)  log  c/c',  by  58  milli¬ 
volts  for  a  tenfold  dilution,  which  is  exactly  one-half  the  actual 
displacement  in  the  case  of  the  mercury  dropping  cathode.  This 
discrepancy  can  be  accounted  for  if  it  is  assumed  that  some  of 
the  hydrogen  ions  deposited  unite  with  electrons  at  the  cathode  to 
form  negative  ions,  and  that  the  hydrogen  molecules  are  produced, 
by  the  union  of  positive  and  negative  ions  at  the  mercury  surface 
according  to  the  scheme  (2)  H+-j-IT — >-H2,  for  which  tt — t /  — 
2  (RT/F)  log  c1/c2.  This  theory  applies  only  to  metals  with  high 
over-potentials  for  which  the  velocity  of  reaction  (2)  is  greater 
than  that  of  reaction  (1).  W.  H.-R. 

Dropping  Mercury  Cathode.  IV.  Changes  in  Overvoltage 
with  the  Concentration  of  Hydrogen  Ions.  P.  Herasymenko 
(Rec.  trav.  chim.,  1925,  44,  503 — 513). — Using  the  dropping  mercury 
cathode  the  hydrogen  deposition  potential  has  been  determined 
at  16 — 18°  in  solutions  of  hydrochloric,  sulphuric,  acetic,  pro¬ 
pionic,  boric,  and  carbonic  acids,  and  in  solutions  of  hydrogen 
sulphide,  and  buffer  solutions  of  acetic  and  propionic  acids,  the 
hydrogen-ion  concentration  being  calculated  from  the  dissociation 
constants.  There  is  close  agreement  between  the  observed  results 
and  those  calculated  by  means  of  the  formula 
?r1-7r2=2(RT/F)  log  cjc2, 

where  ttx  and  tt2  are  the  potentials  for  concentrations  of  hydrogen 
ions  cx  and  c2  (cf.  Heyrovsky,  preceding  abstract).  In  order  to 
maintain  an  approximately  equal  conductance,  the  acids  used  were 
diluted  by  a  0TAT-potassium  chloride  solution.  The  dropping 
mercury  cathode  can  therefore  be  used  as  an  indicator  for  hydrogen 
ions,  the  value  of  the  deposition  potential  of  hydrogen  changing 
regularly  with  the  concentration  of  hydrogen  ions.  In  this  way 
the  dissociation  constants  of  hydrogen  sulphide,  boric  acid,  and 
carbonic  acid  in  the  presence  of  potassium  chloride  have  been 
determined.  The  work  of  Glasstone  (this  vol.,  ii,  43,  133) 
is  criticised,  and  the  change  in  overvoltage  produced  by  the  addition 
of  sodium  sulphate  to  sulphuric  acid  solutions  is  regarded  as  due 
to  the  change  in  concentration  of  hydrogen  ions  owing  to  the 
formation  of  the  acid  sulphate  complex.  W.  H.-R. 

Dropping  Mercury  Cathode.  V.  Deposition  of  Arsenic, 
Antimony,  and  Bismuth.  V.  Bayerle  (Rec.  trav.  chim.,  1925, 
44,  514 — 519). — The  cathodic  deposition  of  arsenic  at  the  dropping 
mercury  cathode  is  complex  in  both  acid  and  alkaline  solutions, 
and  does  not  show  reversible  shifts  on  the  polarisation  curves. 
From  acid  solutions  the  deposition  of  antimony  and  bismuth 
proceeds  reversibly,  the  normal  deposition  potentials  (relative  to 
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the  calomel  electrode)  being  —0-038  and  0-0  volt,  respectively. 
In  alkaline  solution  the  deposition  of  bismuth  resembles  metallic 
deposition  from  zincates  or  plumbates,  in  accordance  with  the 
distinctly  metallic  nature  of  bismuth,  and  in  contrast  with  the 
more  complicated  results  for  arsenic  and  antimony.  The  solubility 
products  of  antimony  and  bismuth  hydroxides  are  determined  as  : 
[Sb*’,][OH,]3==4  x  lO42,  and  [Bi-][OH']3=4-3  x  1031. 

W.  H.-R. 

Dropping  Mercury  Cathode.  VI.  Electro-deposition  of 
Manganese  and  the  Complexity  of  Manganous  Ions  in 
Ammoniacal  Solutions.  J.  BftEziNA  (Rec.  trav.  chim.,  1925, 
44,  520 — 527). — From  neutral  or  acid  solutions  of  manganous 
chloride,  the  electro-deposition  of  manganese  at  the  dropping 
cathode  proceeds  reversibly,  the  deposition  potential  from  a  molar 
solution  being  — 1-326  volts  relative  to  the  normal  calomel  electrode. 
The  polarisation  curves  permit  the  detection  of  manganous  salts  in 
solution  down  to  10~6  g.- mol. /litre.  The  deposition  potential 
becomes  more  negative  in  the  presence  of  ammonia  owing  to  the 
formation  of  complex  cations ;  this  fact  is  also  indicated  by  cryoscopic 
measurements.  W.  H.-R. 

Dropping  Mercury  Cathode.  VII.  Nickel  and  Cobalt. 

N.  V.  Emelianova  (Rec.  trav.  chim.,  1925,  44,  528 — 548). — Nickel 
is  not  deposited  reversibly  at  the  dropping  mercury  cathode.  The 
turning  points  on  the  polarisation  curves  are  abnormally  displaced 
by  dilution,  and  the  primary  process  consists  in  the  reduction  of 
nickel  from  the  bivalent  to  the  univalent  state.  In  neutral  or 
acid  solutions  this  is  followed  by  the  deposition  of  metallic  nickel; 
the  deposition  potential  is  much  affected  by  the  presence  of  other 
salts  and  of  hydrogen  ions,  and  is  rendered  more  negative  by  the 
addition  of  ammonia  owing  to  the  formation  of  complex  ions, 
although  very  small  quantities  of  ammonia  render  it  more  positive. 
In  excess  of  potassium  cyanide  nickel  salts  do  not  deposit  metallic 
nickel  but  are  only  reduced  to  the  univalent  nickel  complex  cyanide. 
Neutral  or  acid  solutions  of  pink  cobalt  chloride  deposit  cobalt 
at  a  potential  0-200  volt  more  negative  than  nickel,  but  abnormal 
dilution  effects  are  again  observed.  A  solution  of  the  blue  chloride 
in  concentrated  calcium  chloride  solution  deposits  cobalt  at  a 
more  positive  potential  than  the  pink  solution,  indicating  that  the 
blue  ions  are  the  more  active  and  are  dehydrated.  Ammonia 
renders  the  deposition  potential  more  negative.  From  complex 
cyanides  cobalt  is  not  deposited  but  reduction  to  the  bivalent 
complex  takes  place.  In  meteoric  iron,  copper,  nickel,  and  cobalt 
may  be  detected  and  roughly  determined  by  observing  the  de¬ 
position  potentials  at  the  dropping  cathode  from  solutions  of 
known  concentration  in  hydrochloric  acid.  W.  H.-R. 

Dropping  Mercury  Cathode.  VIII.  Electrolysis  of  Some 
Complex  Cyanides.  E.  B.  Sanigar  (Rec.  trav.  chim.,  1925,  44, 
549 — 579). — Iron  is  not  deposited  on  the  dropping  mercury  cathode 
from  solutions  of  potassium  ferrocyanide  at  potentials  of  0  to 
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—2  volts  relative  to  the  calomel  electrode.  This  indicates  that 
even  in  the  most  dilute  solutions  of  ferrocyanides  the  concentration 
of  ferrous  ions  is  less  than  10'40  g.-equiv. /litre. 

Silver  is  deposited  on  the  dropping  cathode  from  solutions  of 
potassium  argenticyanide  at  a  potential  of  — 0-235  volt  relative 
to  the  calomel  electrode.  This  potential  is  independent  of  the 
concentration  of  the  solution,  since  the  complex  Ag(CN)2'  ionises 
first  to  AgCN+CN',  and  only  a  very  small  fraction  of  the  mole¬ 
cular  AgCN  dissociates  into  Ag+  and  CN'  ions,  so  that  the  con¬ 
centration  of  silver  ions  is  always  constant.  The  corresponding 
normal  deposition  potential  is  -fO-485  volt.  With  increasing 
voltage  the  deposition  increases  rapidly  to  a  maximum  intensity 
which  is  followed  by  a  sharp  fall,  after  which  silver  is  still  deposited 
until  a  potential  of  —T9  volts  is  reached,  at  which  potassium 
begins  to  be  deposited.  Similar  maxima  are  met  with  in  the  case 
of  auricyanide  solutions,  and  are  caused  by  the  adsorption  of 
AgCN'  complexes  on  the  surface  of  the  mercury.  This  absorption 
becomes  less  as  the  potential  of  the  cathodes  becomes  more  negative 
and  finally  desorption  occurs  owing  to  the  electrostatic  repulsion. 
The  polarisation  curve  develops  a  maximum  or  a  distinct  dis¬ 
placement  according  to  the  relative  magnitudes  of  the  adsorption 
and  desorption  processes.  W.  H.-R. 

Dropping  Mercury  Cathode.  IX.  Tin.  J.  Smrz  S.  J.  ( Rec . 

trav.  chim.,  1925,  44,  580 — 590). — Tin  is  deposited  reversibly  on 
the  dropping  cathode  from  freshly  prepared  acidic  solutions  of 
stannous  chloride,  the  normal  deposition  potential  being  —0-285 
volt  relative  to  the  calomel  electrode.  The  presence  of  tin  can 
be  detected  down  to  10  6  mole /litre,  but  on  keeping  dilute  solu¬ 
tions  hydrolysis  occurs  and  the  wave  in  the  polarisation  curve 
disappears.  From  freshly-prepared  alkali  stannite  solutions  tin 
is  deposited  reversibly;  a  4x10  *M  stannite  solution  deposits  tin 
at  —1-10  and  —1-05  volts  from  N  and  O-lA-sodium  hydroxide 
solutions,  respectively.  On  keeping,  these  solutions  are  unstable 
owing  to  the  formation  of  colloidal  stannous  hydroxide  and  to 
partial  auto-oxidation  of  stannite  to  stannate.  In  normal  sodium 
hydroxide  solution,  the  solubility  product  [Sn"][OH']2= about  10”28 ; 
the  acidic  solubility  product  of  stannous  hydroxide,  [Sn02H'][H‘]= 
6  x  1CT18 ;  the  constant  for  the  formation  of  the  complex  anion 
'KA=[Sn(OH)'3]/[Sn*'][OH,]3=4x  1024.  Of  the  hydroxides  of  lead, 
zinc,  and  tin,  lead  hydroxide  is  the  strongest  and  stannous  hydr¬ 
oxide  the  weakest,  the  acidic  order  being  the  reverse.  W.  H.-R. 

Dropping  Mercury  Cathode.  X.  Some  Organic  Bases. 

W.  Podrouzek  (Rec.  trav.  chim.,  1925,  44,  590 — 599). — The 
polarisation  curves  for  solutions  of  tetramethyl-  and  tetraethyl - 
ammonium  iodides  in  the  presence  of  lithium  chloride  indicate 
that  the  organic  radicals  are  deposited  reversibly  on  the  dropping 
cathode,  the  deposition  character  being  that  of  an  amalgam  form¬ 
ation.  The  normal  deposition  potentials  relative  to  the  calomel 
electrode  are  —1-880  and  —1-936  volts  for  the  tetramethyl  and 
tetraethyl  radicals,  respectively.  In  solutions  containing  lithium 
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chloride,  quinine  is  reduced  at  the  dropping  cathode,  the  potential 
depending  on  the  concentration  of  hydrogen  ions.  The  polarisation 
curves  show  a  maximum  owing  to  adsorption  (cf.  Sanigar,  this 
vol.,  ii,  676),  this  effect  being  detected  down  to  a  concentration 
of  1(T6  mol.  of  quinine  per  litre.  W.  H.-R. 

Dropping  Mercury  Cathode.  XI.  Influence  of  Anions. 

B.  A.  Gosman  ( Bee .  trav.  chim.,  1925,  44,  600 — 607). — In  solutions 
of  potassium  nitrate  or  chlorate,  a  sufficiently  negative  polarisation 
causes  reduction  of  the  anion  to  take  place  at  the  dropping  mercury 
cathode.  The  mechanism  of  the  process  is  obscure  and  the  potentials 
vary  greatly  with  the  acidity.  In  neutral  solutions,  nitrates  do 
not  interfere  with  the  deposition  of  metals  when  the  P.D.  is  less 
than  — 1-45  volts,  whilst,  if  present  in  small  quantities  only,  neither 
nitrates  nor  chlorates  interfere  with  the  cathodic  deposition  of 
even  the  most  positive  metals.  Sulphates  are  quite  without  effect 
on  cathodic  deposition. 

The  polarisation  curves  for  saturated  solutions  of  lead  sulphate 
show  that  increased  solubility  takes  place  in  the  presence  of 
sulphuric  acid  owing  to  the  formation  of  complex  anions. 

W.  H.-R. 

Electrokinetic  Phenomenon.  Electrocapillarity  of  Fused 
Tellurium  Dioxide.  A.  Simeic  and  (Miss)  H.  Kadlcova  (Rec. 
trav.  chim.,  1925,  44,  608 — 628). — Drops  of  fused  tellurium  dioxide 
on  a  platinum  surface  heated  by  a  direct  current  at  800 — 950°, 
move  from  the  negative  to  the  positive  pole.  The  movement  is 
accompanied  by  a  deformation  of  the  drops,  the  curvature  of  the 
side  facing  the  negative  pole  being  less  than  that  of  the  other  side. 
Under  given  conditions,  the  velocity  increases  as  the  drops  become 
larger,  but  does  so  less  rapidly  than  the  weight  of  the  drops.  The 
velocity  of  movement  and  the  force  by  which  the  drops  are  driven 
are  both  roughly  proportional  to  the  current  intensity  up  to  a 
certain  limit.  Numerous  other  substances,  including  selenium 
dioxide,  were  examined,  but  in  the  pure  state  did  not  show  the 
above  phenomenon.  If  tellurium  dioxide  is  added  to  drops 
of  fused  sodium  sulphate,  chloride,  tungstate,  or  pyrophosphate, 
the  previously  flattened  drops  become  much  more  spherical  and, 
under  the  influence  of  a  direct  current,  move  more  rapidly  than 
pure  tellurium  dioxide,  a  velocity  of  16  cm. /sec.  being  sometimes 
attained.  The  direction  of  motion  depends  on  the  concentration 
of  tellurium  dioxide  and  may  be  reversed  as  the  latter  gradually 
evaporates.  The  phenomenon  is  due  to  changes  of  interfacial 
tension  caused  by  potential  differences.  W.  H.-R. 

Electrolysis  of  Molten  Alloys.  VI.  Copper  Alloys  (Cu-Zn, 
Cu-Sn,  Cu-Ag,  Cu-Al).  R.  Kremann  and  R.  Gruber-Rehen- 
btjrg  ( Monatsh .,  1924,  45,  311 — 322;  cf.  this  vol.,  ii,  132). — The 
interference  of  zinc  oxide  in  the  case  of  a  brass,  and  of  gas  bubbles 
in  the  case  of  copper-silver  alloys  made  observations  with  these 
alloys  impossible.  When  a  copper-tin  alloy  containing  58%  of 
copper  was  placed  in  a  fireclay  capillary  (diameter  about  1-5  mm.) 
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and  an  electric  current  passed  at  950°  for  1-5  to  4  hrs.  the  change 
of  concentration  could  scarcely  be  detected  with  a  current  density 
of  2  amp. /mm.2,  and  was  not  very  marked  at  6-9  amp. /mm.2, 
when  the  more  conducting  metal,  copper,  moved  towards  the 
anode,  the  highest  difference  of  concentration  between  anode  and 
cathode  material  being  3%.  This  observation  is  exceptional,  as 
the  better  conducting  metal  usually  moves  to  the  cathode.  A 
copper-aluminium  alloy  treated  in  the  same  way  at  1050°  for 
2—4  hrs.  showed  a  continuously  increasing  concentration  of  copper 
at  the  cathode  as  the  current  density  was  raised  to  13*2  amp. /mm.2, 
the  excess  of  copper  reaching  the  value  4%.  The  electrodes  were 
formed  by  air  cooling  the  ends  of  the  tubes  and  so  keeping  some 
alloy  solid.  G.  M.  B. 

Electrolysis  of  Molten  Alloys.  VII.  Silver-Lead  Alloys. 

R.  Kremann  and  O.  Benda  ( Monatsh .,  1924,  45,  339 — 343). — 
Electrolysis  of  a  silver-lead  alloy  containing  50%  of  lead  at  1000°, 
with  iron  electrodes,  for  4  hrs.  showed  a  migration  of  silver  to  the 
cathode  and  of  lead  to  the  anode  which  increased  in  extent  up  to  a 
current  density  of  13-2  amp. /mm.2  without  showing  sign  of  attaining 
a  maximum.  Differences  of  composition  of  4 — 5%  were  observed 
and  the  results  were  not  affected  when  the  length  of  the  capillary 
was  increased  from  20  to  30  cm.  The  effects  observed  here  and 
with  the  copper-aluminium  alloys  (cf.  preceding  abstract)  are  small 
compared  with  those  obtained  in  the  electrolysis  of  alloys  of  low 
melting  point  at  similar  current  densities,  the  difference  being 
attributed  to  the  greater  relative  effect  of  diffusion  of  the  metals 
at  these  higher  temperatures.  G.  M.  B. 

Electrolysis  of  Molten  Alloys.  VIII.  Tin-Zinc  Alloys. 

R.  Kremann  and  O.  Baukovac  (Monatsh.,  1925,  45,  379 — 383). — 
The  passage  of  an  electric  current  for  4  hrs.  at  400°  through  a  tin- 
zinc  alloy  between  iron  electrodes  caused  movement  of  the  more 
highly  conducting  metal,  zinc,  towards  the  cathode.  The  differ¬ 
ence  in  concentration  produced  increased  to  1T7%  of  tin  when  the 
current  density  was  raised  to  12-3  amp. /mm. 2  and  would  reach  a 
maximum  at  about  25 — 30  amp. /mm. 2  Observations  on  alloys 
of  varying  composition  showed  the  effect  to  be  greatest  for  an 
alloy  containing  50  atoms  %  of  tin.  G.  M.  B. 

Electrolysis  of  Molten  Alloys.  IX.  Tin-Aluminium 
Alloys.  R.  Kremann  and  J.  Dellacher  (Monatsh.,  1924,  45, 
385 — 391). — Electrolysis  of  a  tin-aluminium  alloy  containing  58-5 
atomic- %  of  tin,  for  4  hrs.  at  800°  causes  an  increase  of  concentration 
of  tin  at  the  anode  and  of  aluminium  at  the  cathode,  the  largest 
difference  of  concentration  of  tin  produced  being  8%  for  a  current 
density  of  12-3  amp. /mm. 2  The  effect  appears  to  reach  a  maximum 
near  this  point.  Variation  of  the  initial  composition  of  the  alloy 
shows  that  the  effect  is  greatest  with  50  atomic- %  of  tin.  The 
results  at  a  chosen  current  density  (8-3  amp. /mm.2)  are  practically 
the  same  at  800°,  1200°,  1400°,  and  1600°,  so  that  the  differences  with 
alloys  of  high  and  low  melting  point  depend  more  on  the  character 
of  the  individual  metals  than  on  the  temperature.  G.  M.  B. 
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Action  of  Gelatin  on  Electrolytic  Cadmium.  E.  Milliau 
{Bull.  Soc.  chim.  Belg.,  1925,  34,  143). — Attention  is  directed  to  the 
fact  that  addition  of  gelatin  or  other  colloids  to  electrolytes  con¬ 
sisting  of  solutions  of  metallic  salts  of  weak  acids,  such  as  acetic 
acid,  does  not  result  in  the  formation  of  smooth  metallic  deposits ; 
such  deposits  are  obtained  only  from  solutions  of  salts  of  strong 
acids,  such  as  sulphates,  fluosilicates,  or  fluoborates.  A.  R.  P. 

Periodic  Electrochemical  Phenomena.  E.  S.  Hedges  and 
J.  E.  Myers  ( J .  Chem.  Soc.,  1925,  127,  1013 — 1026). — Some  periodic 
reactions  previously  described  by  the  authors  (A.,  1924,  ii,  325, 
542)  have  now  been  examined  electrochemically,  using  an  apparatus 
in  which  the  electrical  and  chemical  effects  of  the  reactions  could 
be  registered  simultaneously.  In  the  case  of  activated  metallic 
couples  dissolving  in  hydrochloric  acid  or  ammonium  chloride, 
the  potential  difference  between  the  couple  and  the  solution,  and 
between  the  two  components  of  the  couple,  undergoes  periodic 
fluctuations  which  synchronise  with  the  periodic  evolution  of  gas. 
A  potential  difference  exists  between  the  activated  and  inactive 
forms  of  a  metal.  Some  new  reactions,  involving  the  periodic 
deposition  of  metals,  are  described.  The  change  consists  in  an 
alternate  formation  and  dissolution  of  a  metallic  film  which  is 
accompanied  by  a  corresponding  oscillation  of  the  electro  potential. 
When  magnesium  dissolves  in  dilute  hydrochloric  acid  containing 
ferrous  sulphate  in  solution,  hydrogen  is  evolved  continuously, 
but  in  other  cases— e.g.,  when  magnesium  dissolves  in  2%  ammonium 
chloride  solution  with  addition  of  small  quantities  of  cobalt  chloride, 
ferrous  sulphate,  nickel  chloride,  or  copper  sulphate — the  rate  of 
evolution  of  hydrogen  is  periodic.  Examples  are  given  of  “  auto- 
periodic  ”  reactions,  in  which  the  dissolving  metal  is  also  the  activat¬ 
ing  agent.  Copper,  when  activated  by  cold  rolling,  and  dissolved 
in  a  mixture  of  nitric  and  hydrochloric  acids,  furnishes  very  regular 
waves  representing  both  the  potential  and  the  pressure  of  the 
evolved  gas.  The  best  results  are  obtained  with  an  acid  made  by 
mixing  25  c.c.  of  nitric  acid  {d  1-42),  10  c.c.  of  hydrochloric  acid 
( d  T16),  and  70  c.c.  of  water.  L.  L.  B. 

Behaviour  of  Silver  Iodide  in  the  Photo-voltaic  Cell. 

T.  S.  Price  ( J .  Physical  Chem.,  1925,  29,  557 — 563). — Polemical 
against  Garrison,  A.,  1924,  ii,  401.  The  increased  negative  potential 
due  to  the  photo-effect  cannot  be  explained  by  increased  solubility 
of  silver  iodide  in  light.  A  possible  explanation  is  that  colloidal 
silver  formed  on  the  decomposition  of  silver  iodide  has  a  higher 
solution  pressure  than  massive  silver.  M.  B.  D. 

Technique  for  Measuring  the  Hydrogen-ion  Concentration 
of  Distilled  Water  and  Unbuffered  Solutions  not  in  Equi¬ 
librium  with  the  Carbon  Dioxide  of  the  Air.  L.  E.  Dawson 
{J.  Physical  Chem.,  1925,  29,  551 — 556). — The  pu  value  of  distilled 
water,  using  bromothymol-blue  and  bromocresol-purple  as  in¬ 
dicators,  has  been  found  to  be  7-0.  The  water  was  prepared  by 
distilling  two- thirds  of  its  volume  of  distilled  water  in  a  pyrex  ” 
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glass  flask  and  using  the  residual  third.  Great  care  must  be  taken 
to  exclude  carbon  dioxide  when  the  water  is  being  withdrawn 
from  the  container  or  a  more  acid  value  will  be  obtained. 

M.  B.  D. 

Theory  of  the  Velocity  of  Chemical  Reactions.  J.  N. 

Bronsted  (Z.  physikal.  Chem.,  1925,  115,  337 — 364). — A  more 
precise  treatment  of  the  author’s  theory  of  reaction  velocity  in 
solution  (A.,  1922,  ii,  699)  is  presented.  The  objection  of  Bjerrum 
(A.,  1924,  ii,  240)  to  the  deduction  of  the  formula  depends  partly 
on  misunderstanding  and  partly,  as  does  his  “  concentration  hypo¬ 
thesis,”  on  views  relative  to  reaction  velocity  and  equilibrium 
which  are  not  generally  acceptable.  The  theory  of  Christiansen 
(this  vol.,  ii,  47)  is  also  discussed.  It  appears  possible  to  develop 
the  author’s  theory  in  such  a  way  that  the  reaction  constant  can 
be  resolved  into  two  factors  one  of  which  depends  on  the  reaction 
and  the  other  on  the  solvent.  N.  H.  H. 

Effect  of  Diffusion  on  Time  Rate  of  Chemical  Change.  S. 

Sano  (Japan.  J.  Phys.,  1924,  3,  133 — 137). — A  theoretical  dis¬ 
cussion  of  the  effect  of  diffusion  on  the  rate  of  chemical  change. 

S.  B. 

Time  Rates  of  Vaporisation  and  Chemical  Changes  on 
Surface  of  Contact  of  Two  Fluids.  S.  Sano  (Japan.  J.  Phys., 
1924,  3,  117 — 131). — On  the  basis  of  several  thermodynamical 
assumptions,  the  author  obtains  expressions  for  the  rates  of  vapor¬ 
isation  and  the  chemical  reactions  on  the  surface  of  separation  of 
two  fluids.  S.  B. 

Rate  of  Oxidation  of  Nitric  Oxide.  I.  Method  of 
Measuring  the  Velocity  of  a  Rapid  Gaseous  Reaction.  M. 

Latshaw  and  W.  A.  Patrick  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1201 — 1207). — An  apparatus  suitable  for  the  study  of  the  kinetics 
of  rapid  gas  reactions  is  described  in  which  the  pressure  changes 
(as  indicated  in  the  present  instance  by  a  1-bromonaphthalene 
manometer)  are  recorded  on  a  photographic  film  mounted  on  the 
drum  of  a  kymograph.  J.  S.  C. 

Rate  of  Oxidation  of  Nitric  Oxide.  II.  Velocity  of  the 
Reaction  between  Nitric  Oxide  and  Oxygen  at  0°  and  30°. 

R.  L.  Hasche  and  W.  A.  Patrick  (J.  Amer.  Chem.  Soc.,  1925, 
47,  1207 — 1215). — Using  the  apparatus  and  experimental  pro¬ 
cedure  described  in  the  preceding  abstract,  the  experimental 
numbers  obtained  in  a  study  of  the  oxidation  of  nitric  oxide  by 
oxygen  at  30°  are  in  good  agreement  with  the  assumption  of  a 
reaction  of  the  third  order.  The  acceleration  in  the  velocity 
coefficients  at  0°  is  ascribed  to  the  formation  of  nitrogen  trioxide 
and  also  to  the  imperfect  state  of  nitrogen  tetroxide  at  temperatures 
so  close  to  its  b.  p.  Increase  of  the  surface :  volume  ratio  by  the 
introduction  of  glass  wool  into  the  reaction  vessel  caused  a  marked 
acceleration  in  the  third-order  velocity  expression  in  the  latter 
half  of  the  reaction  at  30°,  the  effect  being  less  pronounced  at  0°. 
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No  evidence  of  autocatalysis  was  found.  The  negative  temperature 
coefficient  of  the  reaction  is  due  to  intermediate  compound  formation. 

J.  S.  C. 

Initial  Rate  of  Decomposition  of  Nitrogen  Pentoxide. 

E.  C.  White  and  R.  C.  Tolman  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1240 — 1255). — A  colorimetric  method  of  analysis  for  nitrogen 
dioxide  has  been  developed,  capable  of  measuring  partial  pressures 
as  low  as  0-3  mm.  with  an  accuracy  of  about  5%.  The  (unimole- 
cular)  thermal  decomposition  is  found  to  be  unimolecular  also  in 
its  initial  stages.  The  results  of  the  investigation  supply  no  con¬ 
firmation  of  the  hypothesis  that  the  reaction  is  autocatalytic. 
The  reaction  mixture  was  formed  by  mixing  freshly-prepared 
nitrogen  pentoxide  with  oxygen  and  ozone,  the  latter  serving  to 
re- oxidise  the  decomposition  products  until  exhausted.  The 
observed  rates  of  reaction  are  in  good  agreement  with  those  obtained 
by  Daniels  and  Johnston  (A.,  1921,  ii,  249).  J.  S.  C. 

Explosion  of  Ammonia  with  Carbon  Monoxide  and  Oxygen. 

J.  W.  Beeson  and  J.  R.  Partington  (J.  Chem.  Soc.,  1925,  127, 
1146 — 1150). — Two  volumes  of  carbon  monoxide  mixed  with  one 
volume  of  oxygen  were  exploded  with  varying  quantities  of  ammonia, 
at  a  temperature  of  85°  and  pressure  of  380  mm.  so  that  no  steam 
condensed.  All  mixtures  which  could  be  ignited  showed  approxim¬ 
ately  the  same  decomposition  of  ammonia,  viz.,  95-3%.  With 
some  mixtures  containing  more  than  45%  of  ammonia,  the  first 
spark  did  not  cause  explosion,  a  period  of  induction  being  observed, 
after  which  the  propagation  of  the  flame  from  the  spark  to  the 
walls  of  the  bulb  was  so  slow  that  it  could  be  followed  visually. 
No  ignition  occurred  in  mixtures  in  which  the  ratio  NHJ(2C0+02) 
exceeded  0-924.  W.  H.-R. 

Gaseous  Explosions.  I.  Initial  Temperature  and  Rate  of 
Rise  of  Pressure.  G.  G.  Brown,  E.  H.  Leslie,  and  J.  V.  Hunn 
( Ind .  Eng.  Chem.,  1925,  17,  397 — 402). — The  rate  of  rise  of  pressure 
in  a  gaseous  explosion  is  dependent  not  only  on  the  rate  of  the 
chemical  reaction  but  also  on  the  initial  temperature.  This  can 
be  shown  from  theoretical  considerations  which  also  demand  a 
critical  initial  temperature.  Experiments  in  a  constant  volume 
bulb  show  that  in  mixtures  containing  an  excess  of  fuel  this  critical 
initial  temperature  is  75°,  since  the  maximum  rate  of  rise  of  pressure 
is  obtained  from  gases  preheated  to  that  temperature.  M.  B.  D. 

Effect  of  Nitrogen  and  Carbon  Dioxide  Dilutions  on 
Explosion  Limits  of  Acetone  and  Methyl  Alcohol  and  their 
Mixtures.  H.  Crouch  and  E.  K.  Carver  (Ind.  Eng.  Chem.,  1925, 
17,  641 — 642). — The  explosion  limits  of  acetone  and  methyl  alcohol 
in  air  are  2-5  and  6-1%,  respectively;  for  the  lower  limit  and  10-4% 
for  the  upper  limit  for  acetone.  No  explosion  takes  place  if  the 
air  contains  less  than  11%  of  oxygen.  The  lower  limit  is  scarcely 
changed  by  varying  the  oxygen  content  of  the  air  down  to  about 
13%.  This  effect  is  not  observed  when  carbon  dioxide  acts  as  a 
diluent  in  place  of  nitrogen  owing  to  its  higher  heat  capacity. 
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The  law  of  mixtures  of  Le  Chatelier,  which  states  that  a  mixture 
of  any  two  limit  mixtures  (both  upper  or  both  lower)  will  itself  be 
a  limit  mixture,  was  found  to  hold  for  the  mixtures  studied. 

M.  B.  D. 

Ignition  of  Carbon  Disulphide  Vapour  and  its  Phos¬ 
phorescent  Flame.  H.  B.  Dixon  ( Rec .  trav.  chim.,  1925,  14, 
305 — 322). — An  apparatus  designed  to  measure  the  “  lag  ”  prior 
to  the  ignition  of  mixtures  of  carbon  disulphide  vapour  with 
hydrogen,  carbon  dioxide,  methane,  and  other  gases  both  in  air 
and  oxygen  is  described,  in  order  to  obtain  information  concerning 
the  effects  due  to  the  gradual  heating  of  the  mingling  gas  by 
the  pre-flame  combination  and  to  contact  with  the  wall  of  the 
silica  tube  during  this  period,  which  were  not  considered  in  earlier 
work  (cf.  Dixon  and  Coward,  T.,  1909,  95,  514),  and  the  observed 
lag  and  corresponding  ignition  temperatures  for  a  large  number  of 
various  mixtures  both  in  air  and  oxygen  are  recorded.  Carbon 
disulphide  maintains  the  ignition  point  at  a  low  temperature 
approximating  to  its  own.  When  the  lag  exceeded  2  or  3  sec. 
the  gases  often  failed  to  unite,  but  normal  behaviour  was  restored 
by  prolonged  sweeping  out  of  the  cylinder  with  air  or  oxygen, 
and  the  cause  of  non-ignition  is  shown  not  to  lie  in  the  formation 
of  a  deposit  of  carbon  monosulphide  on  the  active  surface  of  the 
silica  (cf.  Dixon  and  Russell,  T.,  1899,  75,  603).  Ethylene  and 
acetylene  possess  a  strongly  inhibitive  effect  on  the  ignition  of 
carbon  disulphide  mixtures,  1%  of  ethylene  raising  the  ignition 
temperature  of  a  mixture  of  carbon  disulphide  and  hydrogen  from 
215°  to  410°.  Mixtures  of  carbon  disulphide  and  methane  are 
used  to  investigate  the  phenomena  of  phosphorescent  flame  which 
is  observed  when  the  temperature  of  the  furnace  reaches  180 — 
190°,  the  flame  always  starting  some  way  above  the  jet.  The 
products  of  this  phosphorescent  combustion  are  mainly  carbon 
monosulphide  (collected  as  a  brownish-red  film)  and  sulphur  dioxide, 
a  large  quantity  of  carbon  disulphide  escaping  unburnt ;  practically 
no  carbon  is  combusted,  and  the  absence  of  steam  in  the  products 
shows  that  the  methane  passes  through  the  flame  unburnt.  The 
brown  deposit  is  formed  only  when  phosphorescence  is  visible  and 
can  itself  become  luminous  and  start  the  phosphorescent  flame. 
A  trace  of  gaseous  “  poison  ”  (ethylene,  acetylene,  coal  gas,  or 
nitrogen  peroxide)  introduced  into  the  mixture  of  gases  before  they 
mingle  inhibits  both  phosphorescence  and  the  formation  of  the 
deposit,  but  the  toxic  gas  has  no  action  if  introduced  into  the  phos¬ 
phorescent  flame  itself.  Assuming  the  main  reaction  of  incipient 
combustion  to  be  CS2-}-02=CS4-S02,  an  explanation  of  this  action 
of  the  poison  by  its  condensation  on  the  surface  of  the  active  carbon 
monosulphide  molecule  is  elaborated.  J.  W.  B. 

Influence  of  a  Magnetic  Field  on  certain  Chemical  Reactions. 

M.  A.  Parker  and  H.  P.  Armes  {Trans.  Roy.  Soc.  Canada,  1924, 
[iii],  18,  III,  203 — 207). — Investigations  on  the  influence  of  mag¬ 
netic  fields  on  the  rate  of  certain  chemical  reactions  have  shown 
conclusively  that  the  reduction  of  ferric  chloride  in  hydrochloric 
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acid  solution  by  metallic  iron  or  aluminium  and  the  reduction  of 
permanganate  in  acid  solution  by  metallic  iron  are  hastened  in 
the  field,  there  being  a  definite  relationship  between  the  extent  of 
reduction  and  the  strength  of  the  field.  The  phenomena  observed 
during  the  reduction  of  ferric  chloride  in  hydrochloric  acid  solution 
by  magnesium  are  attributed  to  the  formation  of  a  magnetic  deposit 
on  the  metal.  The  effect  of  stirring  the  solutions  during  reduction 
diminishes  the  difference  in  the  extent  of  reduction  in  a  given  time 
in  and  out  of  the  field.  J.  S.  C. 

Hydrogen  Peroxide  as  an  Oxidising  Agent  in  Acid  Solution. 
II. — I.  Oxalic  Acid.  II.  Formic  Acid.  W.  H.  Hatcher 

and  G.  W.  Holden  (Trans.  Roy.  Soc.  Canada ,  1924,  [iii],  18,  III, 
231 — 246;  cf.  ibid.,  1923,  [iii],  17,  III,  119). — I.  The  oxidation  of 
oxalic  acid  to  carbon  dioxide  and  water  in  presence  of  hydrogen 
peroxide  proceeds  according  to  the  conditions  for  a  unimolecular 
reaction,  the  velocity  being  considerably  increased  in  the  presence 
of  nitric  or  of  hydrochloric  acid.  Evidence  is  put  forward  in 
favour  of  the  view  that  hydrogen  peroxide  forms  a  complex,  which 
is  not  a  per-acid,  with  the  non-ionised  molecules  of  oxalic  acid, 
which  complex  later  breaks  down  into  water  and  carbon  dioxide. 

II.  The  oxidation  of  formic  acid  proceeds  along  similar  lines, 
the  effect  of  addition  of  nitric  acid  being,  however,  to  stabilise 
the  peroxide,  the  reaction  velocity  being  thereby  lessened.  Hydro¬ 
chloric  acid  rapidly  causes  decomposition  of  hydrogen  peroxide 
and  scarcely  any  oxidation  is  effected.  The  complex  formed  is 
probably  performic  acid.  J.  S.  C. 

Accelerating  Action  of  Carbohydrates  on  the  Oxidation  of 
Acetoacetic  Acid.  Z.  Ernst  and  J.  Forster  ( Magyar  Orvosi 
Archivum,  1924,  25,  363 — 367). — Mannitol,  glycerol,  mono-  and 
tri-butyrin  have  the  same  accelerating  action  on  the  oxidation  of 
acetoacetic  acid  by  hydrogen  peroxide  as  observed  by  Shaffer 
with  dextrose.  On  the  contrary,  mono-  and  di-hydric  alcohols, 
di-  and  poly-saccharides  and  organic  acids  do  not  produce  an 
acceleration.  Chemical  Abstracts. 

Velocity  of  Saponification  of  Ionic  Esters.  J.  N.  Bronsted 
and  A.  Delbanco  ( Z .  anorg.  Chem.,  1925,  144,  248 — 256). — The 
first  stage  in  the  hydrolysis  of  the  ester  of  a  dibasic  acid  is  a  reaction 
between  hydroxyl  ion  and  undissociated  ester,  but  the  second  stage 
takes  place  between  two  ions,  hydroxyl  ion  and  the  ester  ion, 
R(0Et)0',  and  its  velocity  may  therefore  be  expected  to  show  a 
positive,  exponential  salt  effect.  This  has  been  verified  for  the 
hydrolysis  of  the  potassium  derivative  of  nitrourethane  (A.,  1896, 
i,  207)  by  sodium  hydroxide ;  the  nitrocarbamate  ion  at  first  formed 
decomposes  very  rapidly  with  liberation  of  nitrous  oxide  and  the 
reaction  is  thus  readily  followed:  -N02IN'C02Et-f  OH' — >- 

-N02:N*C02 — j-EtOH ;  -N02:N-C02 - >  N20+C03".  This  reaction 

is  equally  accelerated  by  the  addition  of  potassium  chloride,  sulphate, 
or  cobalt icyanide,  salts  having  the  same  cation  but  anions  of 
different  valencies,  but  tetrammineplatinum  chloride  and  luteo- 
cobaltic  chloride,,  salts  with  cations  of  higher  valencies,  have  much 
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greater  effects ;  this  was  to  be  expected  because  the  reacting  ions 
are  negative  (cf.  A.,  1922,  ii,  481,  699).  A.  G. 

Kinetic  Study  of  the  Reduction  of  Mercuric  Bromide  by 
Sodium  Formate*.  F.  Bourion  and  J.  Picard  ( Compt .  rend., 
1925, 180,  1599 — 1602 ;  cf.  A.,  1924,  ii,  613). — The  reaction  between 
mercuric  chloride  and  sodium  formate  in  excess  has  been  studied  by 
the  Ostwald  isolation  method.  The  reaction  is  definitely  bimole- 
cular,  although  the  equation  suggests  that  it  is  termolecular.  The 
discrepancy  is  explained  by  the  formation  of  a  complex  salt 
HgBrg.H’COaNa,  which  reacts  with  a  molecule  of  sodium  formate. 
The  effective  reaction  would  then  be  bimolecular.  At  40°  the  rate 
of  reduction  of  mercuric  bromide  by  sodium  formate  is  about  half 
the  rate  observed  for  mercuric  chloride.  R.  A.  M. 

Kinetics  of  Swelling  and  Shrinking  of  Gels.  I.  S.  Liepa- 
toff  ( Kolloid-Z .,  1925,  36,  222 — 226). — The  velocity  of  swelling 
when  the  process  takes  place  in  the  pure  state,  satisfies  the  formula 
K—l/t.logem!(m—Q),  where  m  is  the  swelling-maximum,  Q  the 
degree  of  swelling  at  the  time  t.  If  the  swelling  is  accompanied  by 
any  secondary  process,  the  equation  yK=llt .  logem/(m—Qy)  holds 
better,  where  y  is  the  velocity  coefficient  oi  the  secondary  process. 
Experiments  to  test  the  validity  of  these  equations  were  undertaken 
with  glue  and  gum  tragacanth  in  pure  water,  (H)25AT -potassium 
hydroxide,  hydrochloric  acid,  potassium  dichromate,  and  potassium 
ferricyanide,  and  the  second  equation  was  found  to  embrace  all 
cases  of  gel  swelling.  The  shrinking  of  the  gel  in  ethyl  alcohol  of 
various  strengths,  in  methyl  alcohol,  and  in  formaldehyde,  shows 
that  the  velocity  of  shrinking  may  be  expressed  by  the  equation 
K—{l[{a— E)t}\oge(a— Z)E/{E  — Z)a,  where  a  is  the  initial  water- 
content  of  the  gel,  E  the  water  given  up  in  time  t^,  and  Z  the 
water  given  up  in  time  t.  In  many  cases  the  equation  y K— 
{lf(a—E)t\loge(a—yZ)E/(E — y Z)a  is  more  satisfactory.  L.  L.  B. 

Velocity  of  Decomposition  of  Solids.  I.  Dissociation  of 
Magnesium  Carbonate.  M.  Centnerszwer  and  B.  Bruzs 
(Z.  'physikal.  Chem.,  1925,  115,  365 — 376;  cf.  this  vol.,  ii,  206). — The 
velocity  of  the  dissociation  of  natural  and  of  artificial  magnesium 
carbonate  has  been  studied  by  means  of  an  apparatus  which  measures 
the  volume  of  carbon  dioxide  evolved  in  a  given  time.  The  velocity 
does  not  depend  on  the  surface  of  the  solid  phase  or  on  the  rate  of 
diffusion  of  the  carbon  dioxide,  but  corresponds  with  a  reaction  of 
the  first  order.  The  dissociation  proceeds  in  three  stages  as  follows  : 
(i)  2MgC03=Mg0,MgC03+C02;  (ii)  2(Mg0,MgC03)=3Mg0,MgC03 
+C02;  (iii)  3Mg0,MgC03=4Mg0-f-C02.  The  temperature 
quotients  for  10°  are  :  stage  (i)  (experiments  on  magnesite),  about  3  ; 
stages  (ii)  and  (iii)  (experiments  on  artificial  magnesium  carbonate), 
4-3  and  3-2  respectively.  N.  H.  H. 

Action  of  Ammonium  Chloride  Vapour  on  Metals  and  the 
Conformity  of  Ammonium  Salts  with  Hydroxonium  Salts 
as  Acids.  K.  A.  Hofmann,  F.  Hartmann,  and  K.  Nagel  (Ber., 
1925,  58,  [B],  808 — 817). — Comparison  of  the  action  of  dry  hydrogen 
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chloride  with  that  of  ammonium  chloride  vapour  on  metals  at 
250 — 350°  by  measurement  of  the  volume  of  hydrogen  evolved  under 
similar  conditions  shows  the  latter  to  be  one  hundred  times  more 
active  than  the  former  with  respect  to  copper,  about  forty  times  as 
active  in  the  cases  of  nickel  and  silver,  and  at  least  five  times  as 
active  in  the  case  or  iron.  The  action  cannot  therefore  be  due  to 
the  primary  dissociation  of  ammonium  chloride  into  hydrogen 
chloride  and  ammonia ;  this  is  confirmed  by  the  absence  of 
appreciable  quantities  of  nitrogen  from  the  gaseous  products  of  the 
change  and  by  the  observation  that  the  activity  increases  with 
increasing  concentration  of  ammonium  chloride  vapour  and  hence 
with  increase  in  concentration  of  undissociated  ammonium  chloride 
molecules.  Since  the  metalammine  chloride  is  a  primary  product 
of  the  change  the  latter  consists  in  a  substitution  process  in  which 
the  metal  displaces  hydrogen  from  the  ammonium  complex.  The 
ability  of  the  metal  to  form  a  chloride  and  an  ammine  complex 
and  of  the  metallic  surface  to  facilitate  the  displacement  of  hydrogen 
by  solution  followed  by  emission  as  the  hydrogen  molecule  appear 
to  be  the  essential  factors  underlying  the  change,  thus  accounting 
for  the  observation  that,  whereas  the  reactivity  of  the  metals 
towards  gaseous  hydrogen  chloride  at  200°  follows  the  order 
Fe>Ni>Cu>  Ag  >Hg,  which  accords  with  the  heats  of  formation 
of  the  chlorides  from  metal  and  hydrogen  chloride,  the  sequence 
towards  ammonium  chloride  vapour  is  Fe>Cu>Ni>  Ag>  Hg  or  As. 
Ammonium  chloride,  and  probably  all  ammonium  salts,  behave 
therefore  as  acids  since  they  permit  the  replacement  of  hydrogen 
by  metal.  It  is  therefore  directly  comparable  with  aqueous 
hydrochloric  acid  which,  according  to  Hantzsch  (this  vol.,  ii,  359), 
contains  the  hydroxonium  salt  [OH3]Cl.  Since  the  hydroxonium 
complex  is  less  stable  than  the  ammonium  group,  ammonium 
chloride  requires  a  higher  temperature  than  hydrogen  chloride  for 
the  development  of  an  appreciable  activity  towards  metals.  Thus, 
at  200°,  copper  is  quantitatively  converted  into  cuprous  chloride 
with  evolution  of  hydrogen  by  aqueous  hydrochloric  acid,  whereas 
the  corresponding  change  with  ammonium  chloride  solution  does 
not  take  place  below  about  250°.  H.  W. 

Influence  of  Impurities  in  Zinc  on  its  Solubility  in  Acids. 

R.  Vondraoek  and  J.  Izak-Kri£ko  ( Rec .  trav.  chim.,  1925,  44, 
376 — 389). — The  velocity  of  the  dissolution  of  pure  zinc  and  its 
alloys  in  0-5A-sulphuric  acid  has  been  studied  by  casting  the  metal 
into  a  cylinder  2  cm.  in  diameter  one  face  of  which,  ground  (and 
sometimes  polished),  was  alone  left  free  to  attack  by  the  acid,  the 
remainder  of  the  cylinder  being  protected,  and  measuring  the 
volume  of  hydrogen  evolved  per  sq.  cm.  per  unit  time  during  the 
period  of  dissolution.  With  pure  zinc  (Fe  0-002,  Pb  0-038,  Cd  0-002, 
Cu  0-003%,  Sb  traces)  the  solution  velocity  increases  for  the  first 
hour,  remains  constant  for  6  hrs.,  and  again  increases  slightly  about 
the  eighth  hour.  When  the  surface  is  polished  2  hrs.  elapse  before 
the  normal  intensity  is  reached ;  thus  the  “  induction  period  ”  is 
dependent  on  the  mechanical  treatment  of  the  surface.  Mercury 
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and  aluminium  have  a  decided  lowering  influence  on  the  velocity 
of  dissolution,  the  former  completely  inhibiting  the  evolution  of 
gas  after  2-6  c.c./cm.2  have  been  evolved.  Lead  is  practically 
indifferent,  whilst  cadmium,  arsenic,  tin,  antimony,  iron,  and 
copper  (after  a  certain  passivity  of  the  alloy  has  been  observed  at 
the  beginning  of  the  solution  process)  increase  the  solution  velocity 
in  the  order  given,  the  reaction  velocities  compared  with  that  of 
pure  zinc  as  unity  being  1*15,  1*75,  2-80,  6-4,  11-5,  and  12-2, 
respectively,  for  alloys  containing  1%  of  the  metal  when  solution 
to  a  depth  of  0-2  mm.  has  occurred.  For  alloys  of  zinc  with  tin 
and  cadmium,  the  maximum  solution  velocity  is  not  markedly 
influenced  by  increasing  the  content  of  these  metals  from  0-5  to 
1-0%,  whereas,  in  the  case  of  iron,  the  increase  is  almost  directly 
proportional  (within  the  limits  0-01  to  1*23%)  to  the  amount  of  the 
metal  present.  The  contradictory  results  of  previous  investigators 
are  discussed  in  the  light  of  the  above  results.  J.  W.  B. 

Influence  of  Thermal  and  Mechanical  Treatment  on  the 
Rate  of  Dissolution  of  Aluminium  in  Hydrochloric  Acid.  X. 

Waciie  and  G.  Chattdron  (Compt.  rend.,  1925,  180,  1495 — 1497). — 
The  rate  of  dissolution  of  aluminium  in  hydrochloric  acid  is  decreased 
by  hammering  or  heating  the  metal  to  a  high  temperature  for 
some  time.  Generally  speaking,  the  more  rapidly  the  fused  metal 
is  cooled  the  greater  will  be  the  rate  of  dissolution  in  acid.  Pure 
aluminium  is  much  less  readily  attacked  than  the  commercial 
specimens  containing  small  amounts  of  silicon  and  iron.  The  rate 
of  dissolution  appears  to  be  independent  of  grain  size.  J.  S.  C. 

Water-line  Corrosion  of  Iron  and  Steel,  with  special 
reference  to  the  Action  of  the  so-called  * 1  Inhibitors  ’  ’  of 
Corrosion.  U.  R.  Evans  (J.  Soc.  Chem.  Ind.,  1925,  44,  163 — 
169t). — Two  distinct  types  of  corrosion  are  discussed  under  the 
expression  “  water-line  attack.”  On  areas  above  the  water-line 
which  become  wetted  through  splashing  or  variations  in  water- 
level,  the  conditions  are  favourable  for  rapid  corrosion.  If  the 
rust  forms  as  a  uniform  blanket  over  the  whole  of  the  wetted 
surface  and  continues  to  adhere,  the  subsequent  rate  of  corrosion 
will  be  determined  by  the  rate  at  which  dissolved  oxygen  can  pass 
through  the  blanket  to  the  metallic  surface,  although  the  softened 
layer  contains  sufficient  graphite  or  uncorroded  iron  to  render  it  a 
conductor.  Cast  iron  undergoes  softening,  but  the  changes  in 
structure  may  escape  notice  until  it  is  tested  with  a  knife.  In 
many  fresh-  and  salt- waters  the  zone  just  below  the  water-line  is 
remarkably  free  from  corrosion  owing  to  the  formation  of  a  protec¬ 
tive,  adherent  oxide- film.  In  such  waters,  the  area  rather  lower  down 
suffers  corrosion  in  consequence  of  electric  currents  flowing  between 
these  unaerated  areas  as  anode  and  the  aerated  portions  at  the 
water-line  as  cathode.  If  “  inhibitive  chemicals,”  such  as  sodium 
carbonate  or  potassium  carbonate,  which  tend  to  reduce  total 
corrosion  through  the  formation  of  a  protective  film,  are  added  to 
waters  containing  chlorides,  the  corrosion  may  be  localised  at  the 
water-line,  because  close  adhesion  of  the  protective  film  is  most 


ii.  688 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


likely  to  fail  at  that  point.  In  such  cases,  although  the  total 
corrosion,  indicated  by  loss  of  weight,  may  be  reduced,  the  metal 
may  be  perforated  more  rapidly  than  in  the  absence  of  the  inhibitor. 
Potassium  chromate  appears  to  be  a  safer  inhibitor  than  sodium 
carbonate,  but  actual  experiment  is  advisable  before  either  of  them 
is  added  to  a  corrosive  water,  in  order  to  ensure  that  corrosion  is 
absolutely  prevented  and  not  simply  localised,  with  consequent 
greater  damage.  R.  B. 

Corrosion  of  Iron  [Erosion].  W.  R.  Whitney  ( Ind .  Eng. 
Chem.,  1925,  17,  385 — 388).- — When  a  water  jet  impinges  on  an 
iron  surface,  erosion  takes  place  only  when  the  water  contains 
dissolved  oxygen.  Erosion  of  metals  is  probably  due  to  the  removal 
of  the  products  of  corrosion  and  not  so  much  to  disintegration  by 
the  formation  of  vacuum  pockets  by  the  rapidly  moving  propeller 
etc.  M.  B.  D. 

Corrosion  of  Iron  in  Absence  of  Oxygen.  J.  W.  Shipley, 
I.  R.  McHaffie,  and  N.  D.  Clare  (Ind.  Eng.  Chem.,  1925, 17,  381 — 
385). — When  iron  is  introduced  into  buffer  solutions  free  from 
oxygen  it  evolves  gaseous  hydrogen  from  solutions  more  acid  than 
pn  9*4,  which  is  the  hydrogen-ion  concentration  of  a  saturated 
solution  of  ferrous  hydroxide.  In  the  presence  of  oxygen,  ferric 
hydroxide  is  formed  and  between  pB  9-4  and  7-0  the  rate  at  which 
the  dissolved  oxygen  diffuses  to  the  metal  surface  controls  the 
reaction.  Ferric  hydroxide  is  soluble  in  solutions  more  acid  than 
pK  7-0  in  which  the  hydrogen-ion  concentration  again  controls  the 
rate  of  corrosion  and  the  reactions  concerned  are  independent  of 
the  oxygen  supply.  No  change  in  the  potentiometer  readings 
could  be  discovered  when  hydrogen  or  nitrogen  was  bubbled  over 
one  electrode  as  was  found  by  Bancroft  (A.,  1924,  ii,  686). 

M.  B.  D. 

Oxygen  Distribution  as  a  Factor  in  the  Corrosion  of  Metals. 

U.  R.  Evans  (Ind.  Eng.  Chem.,  1925,  17,  363 — 372). — Qualitative 
experiments  on  the  water-line  corrosion  of  iron  and  zinc  show  that 
the  results  can  be  explained  by  the  theory  of  differential  aeration. 
The  appearance  of  the  corroded  specimen  can  be  divided  into  four 
zones  :  the  dry  top  portion ;  the  portion  above  the  water-line  which 
is  wetted  by  creeping  of  the  cathodically  produced  alkali  upwards 
over  the  surface;  the  portion  below  the  water  surface  which  is 
aerated  and  cathodic  and  develops  an  oxide  film  showing  inter¬ 
ference  colours ;  the  lower  portion,  which  is  not  reached  by  oxygen 
and  is  therefore  anodic.  The  junction  between  the  third  and 
fourth  zones  is  covered  by  a  mantle  of  the  metallic  hydroxide,  which 
is  deposited  by  the  metal  salt  from  the  anodic  portion  coming  into 
contact  with  the  sodium  hydroxide  from  the  cathodic  portion.  The 
oxide  film  becomes  thick  enough  to  give  interference  colours  owing 
to  the  combined  effect  of  dissolved  oxygen  and  cathodic  treatment, 
which  renders  it  only  partly  protective  and  it  is  thus  able  to  increase 
its  thickness.  If  a  disc  of  metal  is  whirled  in  an  aerated  liquid,  it 
corrodes  evenly  all  over  its  surface  and  the  corrosion  product  is 
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far  more  adherent  than  when  the  metal  is  subjected  to  differential 
oxidation.  In  the  case  of  iron  under  these  conditions,  the  relatively 
soluble  ferrous  hydroxide  is  probably  oxidised  to  ferric  hydroxide 
before  it  is  out  of  the  reach  of  adhesional  forces.  M.  B.  D. 

Acid  Corrosion  of  Metals.  Effect  of  Oxygen  and  Velocity. 

W.  G.  Whitman  and  It.  P.  Russell  ( Ind .  Eng.  Chem.,  1925,  17, 
348 — 354). — A  survey  has  been  made  of  the  effect  of  dissolved 
oxygen  on  the  corrosion  of  mild  steel,  chromium  steel,  aluminium, 
lead,  copper,  nickel,  monel  metal,  and  tin  in  various  acids  from 
20°  to  50°.  With  metals,  such  as  iron,  which  evolve  hydrogen  as 
gas  in  the  presence  of  acids,  the  effect  of  dissolved  oxygen  is  more 
important  in  the  weaker  acids  where  hydrogen  evolution  is  slow. 
The  effect  of  dissolved  oxygen  is  not  important  with  oxidising 
acids.  Oxygen  decreases  the  corrosion  rate  in  the  case  of  aluminium 
and  chromium  steel  in  strong  nitric  and  sulphuric  acids  owing  to 
the  formation  of  a  film  of  aluminium  oxide  and  a  passivity  effect, 
respectively.  Copper  and  nickel,  which  do  not  evolve  hydrogen 
from  acids,  are  quite  resistant  to  non-oxidising  acids  in  the  absence 
of  oxygen  but  may  be  rapidly  attacked  when  oxygen  is  present. 
In  some  cases  the  corrosion  of  a  metal  in  the  presence  of  oxygen  is 
from  100  to  200  times  the  rate  that  held  when  it  was  absent.  The 
effect  of  the  velocity  of  stirring  of  test  pieces  of  copper  in  aerated 
sulphuric,  hydrochloric,  and  acetic  acids  was  found  to  increase  the 
corrosion  in  the  cases  where  the  dissolved  oxygen  had  a  large  effect 
when  the  metal  was  at  rest.  This  is  due  to  the  fact  that  the  velocity 
decreases  the  thickness  of  the  stationary  film  of  liquid  on  the 
metal  surface  through  which  the  oxygen  has  to  diffuse.  The 
effect  of  velocity  of  stirring  of  steel  in  80—100%  sulphuric  acid  is 
also  given.  M.  B.  D. 

Oxidation  of  Copper-Nickel  Alloys  at  High  Temperature. 

N.  B.  Pilling  and  R.  E.  Bedworth  (Ind.  Eng.  Chem.,  1925,  17, 
372 — 376). — Both  nickel  and  copper  oxidise  at  temperatures  of 
about  1000°  so  that  the  square  of  the  amount  of  oxidation  is 
proportional  to  the  time  of  exposure.  Copper  oxidises  about 
thirty  times  as  fast  as  nickel.  Copper-nickel  alloys  oxidise  in  a 
similar  manner  to  their  constituent  metals  except  those  containing 
from  30  to  80%  of  nickel  in  which  the  rate  of  oxidation  increases 
much  more  rapidly  with  temperature.  The  rate  of  oxidation  can 
be  followed  by  measuring  the  increase  in  the  electrical  resistance  of 
a  standard  wire  test  piece  as  well  as  by  the  increase  in  weight. 

M.  B.  D. 

Catalytic  Effects  in  the  Oxalate-Permanganate  Reaction. 

G.  N.  Ridley  (Chem.  News,  1925,  130,  305 — 306). — Data  obtained 
for  the  velocity  of  the  reaction  between  oxalic  acid  and  potassium 
permanganate  at  varying  temperatures  appear  to  indicate  that 
the  reaction  is  catalysed,  not  only  by  manganous  ions,  but  also  by 
undissociated  manganous  sulphate.  The  velocity  of  the  reaction 
at  25°  is  considerably  increased  by  passing  a  small  current  through 
the  solution,  probably  owing  to  increase  in  the  rate  of  movement 
of  the  cations  induced  by  the  current.  A.  R.  P. 
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Promoter  Action  in  Homogeneous  Catalysis.  II. 
Mechanism  of  the  Promotion  of  Copper  Salts  in  the  Catalytic 
Decomposition  of  Hydrogen  Peroxide  by  Ferric  Salts.  A.  C. 

Robertson  (J.  Amer.  Chem.  Soc.,  1925,  47,  1299 — 1314;  cf.  A., 
1924,  ii,  29). — Cupric  acid  is  present  in  cases  where  the  catalytic 
decomposition  of  hydrogen  peroxide  by  ferric  salts  is  promoted  by 
copper  and  the  formation  of  this  acid  is  catalysed  by  the  presence 
of  minimal  amounts  of  ferric  salt.  As  the  concentration  of  iron  is 
reduced,  the  region  of  maximum  promotion  approaches  the  value 
2Fe!3Cu.  The  reaction  2Fe03+3Cu0  — >  Fe203-f  3Cu02  is  a  possible 
mechanism  of  the  promotion.  “  Promotion  ”  is  defined  and  the 
conditions  under  which  promotion  occurs  are  discussed.  J.  S.  C. 

Negative  Catalysis  of  Oxidation  Reactions.  N.  R.  Dhar 
(Z.  anorg.  Chem.,  1925,  144,  289 — 303). — The  oxidation  of  phos¬ 
phorus,  chloroform,  sulphites,  stannous  salts,  and  various  organic 
reducing  agents  by  atmospheric  oxygen  is  hindered  or  retarded  by 
the  presence  of  easily  oxidised  compounds  such  as  sodium  arsenite, 
quinol,  glycerol,  and  sugars.  The  decomposition  of  nitrous  acid 
into  nitric  acid  and  nitric  oxide  and  of  phosphorous  and  hypo- 
phosphorous  acids  into  phosphine  and  phosphoric  acid  is  also 
retarded  by  addition  of  a  mild  reducing  agent.  The  mechanism 
of  these  and  other  negatively  catalysed  reactions  may  be  best 
explained  by  assuming  that  molecular  complexes  are  formed 
between  the  original  substance  and  the  catalyst  and  that  these  are 
more  slowly  oxidised  than  either  compound  separately.  This  view 
is  supported  by  the  investigations  of  other  workers.  A.  R.  P. 

Synthetic  Catalysts.  G.  Cusmano  ( Gazzetta ,  1925,  55,  218 — 
224 ;  cf.  A.,  1919,  ii,  61). — Further  investigations  have  been  made 
on  compounds  acting  as  catalysts  to  the  reaction  S02  -j-  Cl2 = S()2C12 . 
The  life  of  such  catalysts  depends  on  their  resistance  to  chlorination 
by  either  the  chlorine  or,  more  commonly,  the  sulphuryl  chloride, 
and  the  nature  of  the  carbon  skeleton  is  of  importance  mainly  in 
relation  to  this  resistance.  Ethylenic  and  alicyclic  linkings,  by 
uniting  with  chlorine,  lead  to  the  destruction  of  the  catalyst. 
Phenyl  benzyl  ketone  rapidly  loses  its  catalytic  activity  owing  to 
halogenation  of  the  methylene  group,  whereas  dibenzoyl,  like 
other  a-diketones,  such  as  camphoquinone,  diketocineole,  and 
isatin,  is  almost  inert,  although  highly  resistant  to  chlorination. 
On  the  other  hand,  (3-  and  y-diketones,  like  benzoylacetone  and 
acetonylacetone,  favour  the  synthesis,  but  ultimately  undergo 
chlorination. 

That  some  relationship  is  established  between  the  contiguous 
carbonyl  groups  of  the  a-diketones  at  the  expense  of  those  affinity 
residues  which,  in  monoketones  or  in  diketones  with  the  carbonyl 
groups  further  apart,  effect  the  catalytic  action,  is  shown  by  the 
fact  that  oximes  of  ketones  and  both  mono-  and  di-oximes  of 
a-diketones  catalyse  the  synthesis  of  sulphuryl  chloride.  Similar 
properties  are  exhibited  by  the  nitrones  and  furazans,  particularly 
by  the  furazan  of  diketocineole. 

The  experimental  data  are  to  be  published  later.  T.  H.  P. 
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Decomposition  of  Nitrous  Acid  by  Light  and  by  Catalysts. 

K.  B.  Mukerji  and  N.  R.  Dhar  (Z.  Elektrochem.,  1925,  31,  255 — 
258 ;  cf.  Ray  and  others,  T.,  1917,  111,  413). — The  reaction 
3HN02^=±=HN03+2N0+H20  is  of  the  first  order  and  has  a  sub¬ 
normal  temperature  coefficient,  the  value  of  which  increases  with 
rise  of  temperature.  The  velocity  coefficient  in  both  light  and  the 
dark  increases  slowly  with  increase  of  concentration  of  the  nitrous 
acid.  The  velocity  coefficients  are  considerably  greater  (from 
200  to  400%)  when  the  reaction  is  carried  out  in  open  vessels  than 
when  closed  vessels  are  employed.  This  is  attributed  to  a  displace¬ 
ment  of  equilibrium  owing  to  the  removal  of  nitric  oxide  under  the 
former  conditions.  The  velocity  of  the  reaction  is  markedly 
accelerated  by  light,  and  to  a  greater  extent  when  closed  vessels  are 
used.  The  following  substances  act  as  positive  catalysts  for  the 
reaction :  ferric  nitrate,  cobalt  nitrate,  nickel  nitrate,  chromium 
chloride,  copper  sulphate,  nitric  acid,  potassium  chlorate,  potassium 
nitrate,  sulphuric  acid,  ferric  hydroxide  sol,  molybdic  and  titanic 
acids,  bromocamphor,  thiocarbamide,  dinitrophenol,  carbamide, 
phthalic  anhydride,  citric,  tartaric,  and  formic  acids,  potassium 
oxalate,  potassium  formate,  boric  acid,  and  tartar  emetic.  The 
following  act  as  negative  catalysts :  sucrose,  dextrose,  glycerol, 
alcohol,  hydrogen  peroxide,  ethyl  ether,  quinol,  phenol,  brucine, 
strychnine,  narcotine,  and  quinine  sulphate.  Manganese  nitrate 
and  barium  sulphate  are  without  effect.  The  results  indicate  that 
reducing  agents  retard  reactions  involving  auto -oxidation  and 
reduction  processes.  F.  G.  T. 

Catalytic  Combination  of  Ethylene  and  Hydrogen  in  the 
Presence  of  Metallic  Copper.  III.  Carbon  Monoxide  as  a 
Catalyst  Poison.  R.  N.  Pease  and  L.  Stewart  (J.  Amer.  Chem. 
Soc.,  1925,  47, 1235 — '1240). — A  continuation  of  the  investigations  on 
the  poisoning  of  catalysts  (A.,  1923,  ii,  862).  Quantitative  measure¬ 
ments  of  the  influence  of  carbon  monoxide  on  the  activity  of  a 
copper  catalyst  towards  a  mixture  of  ethylene  and  hydrogen  at  0° 
show  that  the  catalyst  is  very  sensitive  to  the  poison,  less  than 
0-05  c.c.  of  carbon  monoxide  being  sufficient  to  reduce  the  catalytic 
efficiency  of  100  g.  of  copper  by  90%.  It  is  shown  that  the  metallic 
surface  owes  90%  of  its  efficiency  as  a  catalyst  to  less  than  1%  of 
the  regions  which  are  active  in  adsorption.  Adsorption  measure¬ 
ments,  even  at  pressures  as  low  as  1  mm.,  furnish  no  trustworthy 
index  of  catalytic  activity  for  hydrogenation  catalysts.  Carbon 
monoxide  is  a  “  temporary  ”  poison,  pumping  out  at  250°  being 
sufficient  to  restore  the  activity  of  the  catalyst.  J.  S.  C. 

Thermal  Decomposition  of  Ammonia  upon  Various 
Surfaces.  C.  N.  Hinshelwood  and  R.  E.  Burk  ( J .  Chem.  Soc., 
1925,  127,  1105 — 1117). — The  thermal  decomposition  of  ammonia 
has  been  investigated  in  silica  vessels,  and  on  the  surfaces  of  heated 
platinum  and  tungsten  wires.  In  all  cases  equilibrium  corresponds 
with  almost  complete  decomposition  of  the  ammonia,  whilst  up 
to  the  highest  temperature  reached,  1050°  in  a  silica  vessel,  no  sign 
of  a  homogeneous  reaction  was  observed,  the  decomposition  being 
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entirely  a  surface  reaction.  The  reaction  on  a  silica  surface  is  of 
the  first  order  with  respect  to  ammonia,  and  strongly  retarded  by 
hydrogen,  the  retarding  influence,  C,  being  expressed  by  a  relation 
of  the  type,  — rf[NH3]  = &[NH3]{  1  —  C’[H2] j- .  The  results  for 
silica  surfaces,  in  general,  agree  with  those  of  Bodenstein 
and  Kranendieck  (A.,  1912,  ii,  1155),  but  the  nature  of  the 
particular  silica  surface  exerts  a  remarkable  effect  on  the  tem¬ 
perature  coefficient  of  the  reaction,  the  retarding  effect  of  the 
products,  and  the  effect  of  temperature  on  the  retarding  effect.  In 
contradiction  to  the  work  of  Bodenstein  (loc.  cit.)  the  authors  find 
that  in  suitable  silica  vessels,  (1)  added  hydrogen  may  have  just  as 
large  a  retarding  effect  as  hydrogen  formed  in  situ  by  the  reaction, 
(2)  the  temperature  coefficient  may  be  very  high,  and  (3)  the 
retarding  influence  of  the  products  may  be  constant  over  a  range 
of  200°. 

The  reaction  on  a  heated  platinum  wire  is  of  the  first  order  as 
regards  ammonia,  and  is  retarded  by  hydrogen,  but  differently  from 
the  retardation  in  the  case  of  silica,  the  equation  being  — d[NH3]/d7= 
&[NH3]”/[H2],  where  n  is  approximately  equal  to  1.  Nitrogen  has 
practically  no  effect  on  this  reaction,  which  corresponds  with  a 
heat  of  activation  of  140,000  cal.  The  reaction  on  a  heated 
tungsten  wire  is  of  zero  order  with  respect  to  ammonia,  and  is 
uninfluenced  by  the  products  of  reaction.  It  is  much  more  rapid 
than  with  platinum,  but  the  temperature  coefficient  is  smaller  and 
corresponds  with  a  heat  of  activation  of  38,700  cal.  W.  H.-R. 

Catalysis  by  the  Action  of  Subdivided  Metals.  III.  Heat 
of  Adsorption  of  Hydrogen  on  Nickel.  B.  Foresti  ( Gazzetta , 
1925,  55,  185 — 201). — The  author’s  results  (A.,  1923,  ii,  747 ;  1924, 
ii,  320)  are  discussed  in  relation  to  those  of  Beebe  and  Taylor  (A., 
1924,  ii,  159),  and  further  results  are  given  showing  the  relation 
between  the  temperature  of  evacuation  of  the  finely-divided  nickel 
and  the  heat  of  adsorption,  as  well  as  the  effect  on  the  latter  of 
reheating  the  metal.  These  results  render  it  highly  probable  that 
the  surface  of  the  nickel  or  other  metal  in  similar  condition  is 
composed  of  adsorbent  centres  of  varying  force,  and  that  the 
catalytic  activity  is  determined  by  such  centres  as  are  able  to 
adsorb  gases  and  retain  them  firmly.  T.  H.  P. 

Induced  Oxidation  and  its  Mechanism  Explained  on  the 
Basis  of  the  Formation  of  Ions  during  Chemical  Reactions. 

A.  N.  Dey  and  N.  R.  Dhar  ( Z .  anorg.  Chem.,  1925, 144,  307 — 312). — 
Sulphur,  sucrose,  dextrose,  ethyl  alcohol,  starch,  potassium  oxalate, 
sodium  tartrate,  sodium  arsenite,  and  similar  mild  reducing  agents 
are  oxidised  at  the  ordinary  temperature  by  passing  air  through 
their  solutions  in  which  finely-divided  copper,  cuprous  chloride, 
cuprous  oxide,  zinc,  or  yellow  phosphorus  is  suspended.  Finely- 
divided  copper  dissolves  in  cold  solutions  of  sodium  arsenite,  sodium 
phosphite,  sodium  citrate,  potassium  tartrate,  citric  acid,  tartaric 
acid,  and  sucrose  only  in  the  presence  of  oxygen,  but  it  dissolves  in 
cold  ammonium  nitrite  solution  also  in  the  absence  of  oxygen, 
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probably  owing  to  the  direct  action  of  the  nitrous  acid  set  free  by 
hydrolysis.  The  oxidising  action  of  the  phosphorus,  copper,  zinc, 
and  other  reducing  agents  in  the  above  cases  is  probably  due  to  the 
formation,  by  the  oxidising  action  of  the  air,  of  ions  which  can 
oxidise  molecular  oxygen  and  the  activated  oxygen  molecule  then 
attacks  the  sulphur,  alcohol,  etc.  A.  R.  P. 

Platinum  Oxide  as  a  Catalyst  in  the  Reduction  of  Organic 
Compounds.  VII.  Effects  of  Numerous  Substances  on 
the  Platinum  Catalysis  of  the  Reduction  of  Benzaldehyde. 

W.  H.  Carothers  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1047 — 1063;  cf.  A.,  1924,  i,  968). — The  effect  of  various  substances 
on  the  catalytic  reduction  of  benzaldehyde  in  95%  alcohol  by 
hydrogen  in  presence  of  platinum  oxide  has  been  studied.  A 
catalyst  which  has  lost  its  activity  by  contact  with  aldehyde  (cf.  A., 
1923,  ii,  310)  is  not  reactivated  by  the  addition  of  ferrous  chloride, 
but  if  the  mixture  containing  the  exhausted  catalyst  is  shaken  with 
air,  either  before  or  after  the  addition  of  the  ferrous  chloride,  a 
permanent  partial  restoration  of  the  catalytic  activity  is  achieved. 
Ferrous  and  ferric  hydroxides  increase  the  rate  of  reduction  at  first, 
thereafter  retarding  it,  apparently  by  covering  the  catalyst  with  a 
gelatinous  film,  as  the  addition  of  hydrochloric  acid,  which  by 
itself  has  a  depressing  effect,  completely  restores  the  activity. 
Metallic  iron,  ferric  oxide,  chloride,  and  acetate,  ferrous  chloride  and 
sulphate,  all  promote  the  catalysis.  Ferric  nitrate  in  small  amount 
(0-1 — TO  millimol.)  causes  the  reduction  to  cease  before  all  the 
aldehyde  is  reduced,  whilst  a  larger  proportion  (10  millimols.) 
carries  the  reduction  further,  with  production  of  toluene.  It  is 
concluded  that  the  promoter  effect  is  due  to  iron  ions.  Manganese, 
nickel,  cobalt,  vanadic  acid,  chromic  chloride,  uranyl  acetate,  and 
alkalis  are  promoters.  Palladium  is  a  promoter,  but  may  be 
acting  as  an  independent  catalyst.  Sodium  chromate  and  zinc 
acetate  in  small  amount  (0T  millimol.)  are  promoters,  but  larger 
proportions  (TO  millimol.)  almost  completely  suppress  the  reduction. 
Copper  chloride  is  a  promoter,  the  acetate  a  depressant.  Titania, 
molybdenum,  silver,  tungsten,  osmium,  iridium,  aluminium,  and 
gold,  as  well  as  mineral  acids,  are  without  effect  on  the  catalysis. 
Mercury  and  lead  act  as  catalyst  poisons,  but  a  considerable 
proportion  of  either  is  necessary  to  suppress  the  reduction  com¬ 
pletely.  Of  sodium  salts,  the  chloride  and  bromide  increase  the 
induction  period,  but  are  otherwise  inert.  The  iodide  acts  as  a 
weak  depressant,  probably  through  the  liberation  of  iodine.  The 
nitrate  is  a  weak  depressant,  whilst  the  nitrite,  inert  in  small 
amounts,  completely  inhibits  the  reduction  when  TO  millimol.  is 
present.  The  sulphate  and  chlorate  are  inert,  the  cyanide  is  a  poison. 
Using  a  catalyst  which  has  been  promoted  with  ferrous  chloride, 
hydrochloric  acid  decreases  the  rate  of  reduction,  but  causes  the 
latter  to  go  beyond  the  alcohol  stage.  Sodium  nitrate  causes  some 
acetal  formation,  whilst  the  nitrite  is  again  a  powerful  depressant. 
The  first  reduction  product  is  in  all  cases  the  primary  alcohol,  any 
formation  of  hydrocarbon  always  taking  place  subsequently,  and 
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more  slowly.  The  results  are  discussed  in  relation  to  those  c 
Faillebin  (A.,  1923,  i,  92).  F.  G.  W. 

Hydrogen  Electrode.  H.  T.  Beans  and  L.  P.  Hammett  (J 
Amer.  Chem.  Soc.,  1925,  47,  1215 — 1226). — An  attempt  has  beei 
made  to  classify  some  of  the  conditions  which  give  rise  to  variabl 
potentials  of  hydrogen  electrodes  with  platinum  catalysts  and  t< 
show  how  these  variabilities  may  be  eliminated.  The  formation  o 
platinum -black  necessitates  the  presence  of  some  impurity,  sine* 
pure  chloroplatinic  acid  gives  only  bright  electro-deposits.  Brigh 
metallic  deposits  of  platinum  prepared  electrolytically  are  catalyti 
cally  active  for  the  hydrogen-hydrogen  ion  reaction,  and  their  life 
although  much  shorter  than  that  of  platinum- black,  is  sufficient  t( 
allow  of  their  use  as  hydrogen  electrodes.  Consideration  of  th( 
various  methods  for  obtaining  active  surface  shows  that  it  is  not  sc 
much  the  extent  of  the  surface  as  the  quality  that  determines 
activity,  and  freshly-prepared  surfaces  are  most  active.  The  rate 
of  attainment  of  equilibrium  depends  on  removal  of  oxygen,  which  is 
in  turn  determined  by  cell-design,  nature  of  the  surface,  and 
hydrogen-ion  concentration  of  the  aqueous  medium.  Hydrogen 
electrode  measurements  are  possible  in  unbuffered  solutions  in  the 
neutral  range  provided  the  electrodes  are  perfectly  clean.  J.  S.  C. 

Tervalent  Copper.  M.  Vrtis  ( Rec .  trav.  chim.,  1925,  44, 
425 — 434). — The  compound  of  tervalent  copper  obtained  by  the 
anodic  or  persulphate  oxidation  of  copper  sulphate  in  alkaline 
solution  in  the  presence  of  tellurates  has  been  investigated.  The 
role  of  the  latter  is  that  of  a  peptising  and  stabilising  agent  only, 
the  production  of  tervalent  copper  being  determined  only  by  the 
alkalinity  of  the  solution.  Periodates  act  similarly  to  tellurates. 
This  is  confirmed  by  potentiometric  measurements  which  show 
that  the  concentration  of  the  Cu"*  ions  is  unaffected  by  changes  in 
the  concentration  of  the  tellurate  ions.  From  these  and  other 
observations  it  is  inferred  that  the  formula  most  nearly  expressing 
the  composition  of  the  tervalent  copper  compound  (in  potassium 
hydroxide  solution)  is  K[Cu(OH4)].  N.  H.  H. 

Electrolytic  Deposition  of  Tungsten.  J.  A.  M.  van  Liempt 
(Z.  Elektrochem.,  1925,  31,  249 — 254).— Tungsten  powder  (99-3% 
pure)  may  be  obtained,  up  to  80%  of  the  theoretical  yield,  by 
electrolysing  at  950°  molten  sodium  tungstate  at  a  current  density 
of  15  amp. /cm.2,  in  a  quartz  crucible  between  tungsten  electrodes. 
The  tungsten  results  from  the  reduction  of  the  molten  tungstate 
by  the  nascent  sodium  liberated  at  the  cathode  :  6Na-)-5Na2W04= 
W-f  4Na4W05.  Pure  tungsten  is  obtained  so  long  as  the  mass 
remains  neutral  or  weakly  alkaline.  If  it  becomes  too  strongly 
alkaline  the  tungsten  redissolves.  In  acid  fusions,  reduction  of 
W207"  ions  by  the  sodium  occurs  with  the  formation  of  “  tungsten 
bronzes  ”  of  the  type  M2(W03)„  (cf.  Brunner,  Diss.,  Zurich,  1903). 
The  electrical  resistance  of  these  “  bronzes  ”  decreases  rapidly  with 
rise  of  temperature  owing  to  the  vgradual  liberation  of  tungsten. 
The  anode  reaction  is  W04"-f-Na2W04— Na2W207-f  0-5O2.  When 
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unattackable  electrodes  are  used  in  a  cell  without  a  diaphragm, 
the  products  of  these  electrode  reactions  react,  making  the  mass 
alkaline:  4Na4W05+3Na2W207=10Na2W04+Na20.  Electrolysis 
may  be  made  continuous  under  these  conditions  by  gradually  adding 
tungstic  oxide.  In  the  presence  of  W04",  a  tungsten  anode  is 
oxidised,  the  oxide  dissolving  to  keep  the  fused  mass  neutral. 
Tungsten  may  be  deposited  in  an  adhesive,  polishable  layer  on 
copper,  nickel,  or  cobalt  by  using  these  metals  as  cathodes  in  the 
electrolysis  of  fused  acid  tungstates  at  1000°.  Lithium  acid 
tungstates  give  the  best  results.  Repeated  layers  of  tungsten  may 
be  thus  deposited  if  the  surface  layers  of  “  tungsten  bronzes  ”  are 
removed  between  each  electrolysis.  The  tungsten  is  formed  by  the 
decomposition  of  “  tungsten  bronzes  ”  primarily  deposited.  Crystal 
growth  of  a  monocrystalline  tungsten  filament  may  be  obtained 
by  electrolysis  at  low  current  densities  in  neutral  or  acid  melts 
(cf.  A.,  1924,  ii,  558).  F.  G.  T. 

Reduction  of  Uranyl  Salts  by  Means  of  a  Dropping  Mercury 
Cathode.  P.  Herasymenko  ( Chem .  Listy,  1925,  19,  172 — 179). — 
Uranyl  salts  are  reduced  at  a  dropping  mercury  cathode  first  to 
derivatives  of  quinque valent  uranium.  Further  reduction  ensues 
only  when  the  polarisation  becomes  very  considerable.  The 
polarisation  curves  of  the  reduction  show  a  very  marked  maximum 
when  the  metal  is  all  in  the  quinquevalent  form,  but  this  maximum 
disappears  in  the  presence  of  certain  electrolytes  such  as  potassium 
or  lithium  chlorides,  probably  owing  to  adsorption  of  the  reduced 
products  at  the  surface  of  the  electrode.  A.  R.  P. 

Instability  of  Phthalate  Solutions  towards  the  Hydrogen 
Electrode.  C.  Z.  Draves  and  H.  V.  Tartar  ( J .  Amer.  Chem. 
Soc.,  1925,  47,  1226 — 1230;  cf.  Merrill,  A.,  1922,  i,  326;  Oakes  and 
Salisbury,  A.,  1922,  ii,  468;  Clark,  ibid. ;  Wood  and  Murdick,  A., 
1922,  ii,  735). — Measurements  with  the  cell  Hg|Hg2Cl2,KCl(l-OA)j 
KCl(l-OiV)|phthalate  solution|H2  show  that  the  instability  of 
phthalate  solutions  towards  the  hydrogen  electrode  is  dependent  on 
the  relative  amount  of  platinum-black  on  the  latter.  Complete 
reduction  of  potassium  hydrogen  phthalate  to  the  corresponding 
hexahydro  derivative  has  been  accomplished  in  aqueous  solution 
using  heavily  platinised  gauze  as  electrode.  J.  S.  C. 

Photochemical  Decomposition  of  Nitrosyl  Chloride.  E.  J. 

Bowen  and  J.  F.  Sharp  (J.  Chem.  Soc.,  1925,  127,  1026 — 1028). — 
The  photochemical  decomposition  of  nitrosyl  chloride  has  been 
studied  in  an  all-glass  apparatus  using  light  of  spectral  range 
approximately  4400 — 5200  A.  Approximately  two  quanta  are 
absorbed  for  each  molecule  decomposed.  The  heat  of  reaction  is 
NOClU  45,000  cal. — NO-j-Cl,  from  which  the  maximum  wave¬ 
length  capable  of  causing  the  decomposition  is  calculated  as  6270  A., 
which  corresponds  almost  exactly  with  the  point  at  which  the 
absorption  of  nitrosyl  chloride  begins,  but  the  absorption  in  red 
light  is  too  weak  to  enable  the  decomposition  to  be  studied.  Since 
the  quantum  of  blue  light  is  greater  than  the  minimum  quantum 
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necessary  for  decomposition,  it  is  probable  that  the  decomposition 
is  a  true  unimolecular  process,  NOCl-f-^v — >■  NO-f-Cl,  followed  by 
spontaneous  reactions  re-forming  nitrosyl  chloride,  possibly  through 
the  intermediate  compound  NOCl2.  The  rate  of  reaction  does  not 
therefore  follow  the  unimolecular  equation,  in  contradiction  to  the 
assumption  of  Kiss  (A.,  1923,  ii,  598),  whose  further  conclusions  are 
criticised.  W.  H.-R. 

Mercury  Helide.  J.  J.  Manley  {Nature,  1925,  115,  947 ; 
cf.  this  vol.,  ii,  57,  314). — A  correction ;  the  simplest  formula 
assignable  to  mercury  helide  is  HgHe10.  A.  A.  E. 

Action  of  Natural  Waters  on  Copper.  H.  Henstock  ( J .  Soc. 
Chem.  Ind.,  1925,  44,  219 — 220t). — Boiling  water  containing 
0-0024  part  per  100,000  of  sodium  chloride,  or  equivalent  quantities 
of  magnesium  chloride  or  potassium  chloride,  attacks  copper  with  the 
formation  of  soluble  copper  compounds,  but  copper  is  not  attacked 
by  solutions  of  calcium  chloride,  magnesium  sulphate,  sodium 
sulphate,  calcium  sulphate,  magnesium  hydrogen  carbonate,  or 
calcium  hydrogen  carbonate  of  approximately  equivalent  dilution, 
nor  by  sodium  or  magnesium  chloride  solution  if  equal  quantities  of 
calcium  hydrogen  carbonate  or  calcium  hydroxide  are  also  present. 
No  action  on  copper  could  be  detected  with  water  containing  solely 
organic  matter  in  solution.  In  certain  cases  where  natural  soft 
waters  have  been  found  to  attack  copper  apparatus,  the  cause  has 
always  been  attributable  to  the  presence  of  traces  of  sodium  or 
magnesium  chloride,  and  can  be  prevented  by  the  addition  of  small 
quantities  of  lime.  L.  A.  C. 

Mechanism  of  the  Formation  of  Malachite  from  Basic 
Cupric  Carbonate.  J.  R.  I.  Hepburn  (/.  Chem.  Soc.,  1925, 
127,  1007 — 1013). — When  equivalent  solutions  of  cupric  sulphate 
and  sodium  carbonate  are  mixed  at  the  ordinary  temperature,  the 
precipitated  basic  cupric  carbonate  (over  a  range  of  concentration 
from  0-005iV  to  3 N)  consists  of  a  hydrogel  of  highly  hydrated 
material  of  low  refractive  index  and  opaque  in  polarised  light.  If 
immediately  washed  free  from  adhering  reagents  and  suspended  in 
pure  water,  this  initial  precipitate  is  stable,  but  normal  crystals  of 
malachite  are  gradually  formed  if  the  precipitate  is  suspended  in  a 
solution  of  carbon  dioxide.  If  left  in  contact  with  the  precipitating 
reagents,  the  change  to  malachite  is  accelerated  by  increasing 
concentration,  and  in  this  case  the  product  consists  entirely  of 
malachite  sphsero -crystals.  When  malachite  is  formed  at  100° 
from  the  blue  solutions  prepared  by  dissolving  the  basic  carbonate 
in  a  saturated  solution  of  sodium  hydrogen  carbonate,  the  product 
(in  the  absence  of  foreign  nuclei)  consists  of  a  surface  film  of  sphsero- 
crystals  of  size  about  6/x ;  the  film  is  disrupted  into  individual 
sphsero- crystals  on  boiling.  In  both  cases  the  presence  of  gelatin 
retards  but  does  not  prevent  the  formation  of  malachite. 

W.  H.-R. 

Mixed  Basic  Silver-Copper  Salts.  G.  Malquori  {Atti  R. 
Accad.  Lincei,  1925,  [vi],  1,  392 — 396). — Investigation  of  the 
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system  cupric  hydroxide,  silver  nitrate,  water  at  20°  indicates  the 
existence  of  only  one  basic  salt,  3Cu(0H)2,2AgN03,3H20,  which 
is  decomposed  by  water  but  is  stable  in  presence  of  silver  nitrate 
solutions  having  concentrations  not  less  than  0-78%.  T.  H.  P. 

Solubility  of  Silver  in  Water.  I.  H.  Krepelka  and  F. 
Toul  ( Chem .  Listy,  1925,  19,  182 — 184). — After  contact  with  pure 
silver  foil  for  24  days,  carefully  redistilled  water  contained  0-035  mg. 
of  silver  per  litre;  in  14  days  0-021  mg.,  and  in  7  days  0-012  mg. 
were  dissolved.  Previous  heating  of  the  silver  in  an  atmosphere 
of  pure  hydrogen  appreciably  reduced  its  solubility  in  water.  As 
the  experiments  were  conducted  in  vessels  of  Bohemian  glass,  it  is 
possible  that  the  alkali  derived  from  the  vessels  had  an  influence 
on  the  solubility.  A.  R.  P. 

Hydrates  of  Calcium  Carbonate.  J.  Hume  ( J .  Chem.  Soc., 
1925,  127,  1036 — 1039). — A  solution  of  sucrose  (25  g.)  in  water 
(100  c.c.)  was  shaken  with  lime  and  filtered,  the  filtrate  being  treated 
with  carbon  dioxide  at  0°,  and  then  exposed  at  0°  to  the  action  of 
atmospheric  carbon  dioxide.  After  2  or  3  days  crystals  of  calcium 
carbonate  hexahydrate  were  deposited,  du  1-789.  In  contact  with 
water  at  or  above  0°,  the  hexahydrate  slowly  changes  into  anhydrous 
calcium  carbonate,  but  in  the  above  sugar-lime  mixture  the  hexa¬ 
hydrate  is  stable  below  10-4°  and  the  anhydrous  salt  above  17° ; 
between  10-4  and  17°  the  stable  phase  is  a  pentahydrate,  dVo  1-834, 
which  changes  into  the  anhydrous  form  in  contact  with  water. 
Between  10-4°  and  25°  the  hexahydrate  is  first  precipitated  from 
the  above  sugar-lime  mixtures,  and  then  slowly  changes  into  the 
form  stable  at  the  particular  temperature.  No  evidence  of  lower 
hydrates  has  been  obtained.  W.  H.-R. 

Direct  Formation  of  Mercuric  Oxybromides.  H.  Pelabon 
( Compt .  rend.,  1925,  180,  1500 — 1501). — Employing  a  method 
analogous  to  that  previously  reported  (this  vol.,  ii,  222),  the  existence 
of  the  oxybromides,  HgO,HgBr2  and  4HgO,HgBr2,  has  been 
demonstrated,  and  evidence  obtained  for  the  existence  of  a  third 
of  which  the  exact  composition  is  uncertain.  J.  S.  C. 

Constitution  of  Boric  Acid  and  Some  of  its  Derivatives. 

P.  H.  Hermans  (Z.  anorg.  Chem.,  1925,  142,  399 — 300). — In 
explanation  of  previous  work  (this  vol.,  i,  500)  it  is  stated  that  acids 
formed  from  co-ordinated  boron  compounds,  [(HO)2BO]H  and  its 
derivatives  are  strong,  but  derivatives  of  boron  trihydroxide,  B(OH)3, 
are  neutral.  Equilibrium  exists  between  the  two  forms  where  an 
oxygen  atom  neutralises  two  of  the  co-ordination  valencies. 

L.  J.  H. 

New  Type  of  Alkali  Borate  :  Pentaborates.  V.  Auger 
(Compt.  rend.,  1925,  180,  1602 — 1604). — Alkali  borates  are  known 
of  the  following  types  :  MB02,  M2B407,  M2B10O16,  Li2B8013  (Le 
Chatelier,  A.,  1897,  ii,  448),  and  probably  Na2B8013  and  Na2B6O10 
(A.,  1915,  ii,  449).  Fractional  crystallisation  of  potassium  tetra¬ 
borate  in  the  presence  of  a  large  excess  of  boron  trioxide  yields  boric 
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acid,  decaborate,  and  tetraborate  between  the  temperature  limits 
—3°  and  +80°.  Solutions  in  which  the  ratio  B/K  is  2-5/1  yield  at 
115 — 120°  microcrystalline  prisms  having  the  composition 
K2HB509,2H20.  If  a  concentrated  solution  of  potassium  tetra¬ 
borate  is  heated  in  a  sealed  tube  at  115 — 120°  and  seeded  with  the 
pentaborate  this  substance  is  very  readily  formed. 

The  sodium  salt  is  formed  by  simple  heating  of  borax  and  water 
to  115°  in  a  sealed  tube.  R.  A.  M. 

X-Ray  Investigation  of  the  Crystalline  Nature  of  China 
Clays  etc.  G.  Shearer  {Trans.  Ceram.  Soc.,  1923 — 1924,  23, 
314 — 317). — The  X-ray  spectra  of  powdered  (1)  china  clay,  (2) 
equimolecular  mixtures  of  china  clay  and  alumina,  (3)  mixtures  of 
china  clay  (1  mol.)  and  alumina  (2  mols.)  and  (4)  alumina,  after  being 
heated  at  1200°  and  1700°,  were  obtained,  together  with  that  of 
natural  sillimanite.  Sillimanite  is  the  principal  constituent  of 
china  clay  after  heating  at  1200°  or  1700°.  The  mixture  (2)  con¬ 
sisted  of  free  sillimanite  and  free  alumina,  as  did  the  mixture  (3) 
after  heating  at  1200°.  A  new  crystalline  constituent  had  been 
produced  in  (3)  on  heating  at  1700°.  The  crystals  present  in  the 
clay  were  neither  very  large  nor  very  small.  H.  S.  H. 

Dehydration  of  Kaolinite.  J.  V.  Samoiloef  {Trans.  Ceram. 
Soc.,  1923 — 1924,  23,  338  339). — From  a  study  of  the  thermal 
phenomena  observed  on  heating  various  minerals  it  is  concluded 
that  on  dehydration  kaolinite  is  decomposed  into  Al2Si05  and 
silica.  The  characteristic  exothermic  reaction  about  900°  is  due 
to  the  molecular  rearrangements  of  Al2Si05,  the  same  exothermic 
reaction  being  observed  with  allophane.  H.  S.  H. 

Action  of  Heat  on  Kaolinite  and  Other  Clays.  I.  J.  W. 

Mellor  and  A.  Scott  {Trans.  Ceram.  Soc.,  1923 — 1924,  23,  322 — 
329). — The  dehydration  of  kaolinite  does  not  take  place  at  a  fixed 
temperature  and  is  completed  above  500°.  Kaolinite  when  heated 
at  about  500°  decomposes  into  silica,  alumina,  and  water.  The 
critical  point  about  900°  is  connected  with  a  transformation  in  the 
form  of  the  alumina  set  free  about  500°.  Sillimanite  of  the  same 
composition  as  the  natural  mineral  can  develop  below  1200°,  and 
probably  forms  above  that  temperature  solid  solutions  with 
3Al203,2Si02.  A  new  compound,  which  may  be  3Al203,2Si02,  is 
formed  when  kaolinite  is  heated  at  1700°.  H.  S.  H. 

Reaction  of  Siloxen  with  Halogen  Compounds.  H.  Kautsky 
and  H.  Thiele  {Z.  anorg.  Chem.,  1925,  144,  197—217 ;  cf.  A.,  1924, 
ii,  852). — The  :SiH  groups  in  siloxen,  Si6H603,  react  with  halogen 
acids,  alkyl  and  aryl  halides,  and  halogenoacetic  acids  according  to 
the  equation  :SiH+RX==;SiX-fRH,  where  X  is  chlorine,  bromine, 
or  iodine.  When  gaseous  hydrogen  bromide  is  used  monobromo- 
siloxen  is  formed  quantitatively,  proving  the  presence  of  6  silicon 
atoms  in  the  molecule  of  siloxen.  In  the  presence  of  water, 
ammonia,  or  amines,  the  halogen  compounds  first  formed  are 
decomposed  :  :SiX+H20=!3iOH-+-HX,  ;SiX+2R*NH2=:SiNHR-f- 
R*NH3X.  The  reaction  with  organic  halogen  compounds  does  not 
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take  place  between  the  pure  substances  in  the  dark,  but  may  be 
made  sensitive  to  long  wave-lengths  by  the  presence  of  substances 
which  absorb  these,  such  as  oxysiloxen  or  suitable  dyes;  the 
reaction  products,  oxy-,  halogen-,  or  amino-siloxens,  being  absorbent, 
act  as  auto-sensitisers.  The  reaction  may  also  be  induced  in  the 
dark  by  other  reactions,  such  as  the  oxidation  of  a  trace  of  the 
siloxen  with  oxygen  or  the  production  of  the  siloxen  in  situ  from 
calcium  silicide  and  hydrochloric  acid.  The  system  siloxen-oxygen 
can  act  as  a  powerful  oxidising  agent,  chloroform  or  carbon  tetra¬ 
chloride  being  oxidised  in  the  dark  to  carbonyl  chloride.  A.  G. 

Action  of  Some  Gases  on  Silicates.  H.  von  Wartenberg 
( Z .  anorg.  Chem.,  1925, 142,  335 — 336). — Metals  cannot  be  kept  in  a 
reducing  atmosphere  at  1200°  or  1300°  in  vessels  of  silica  or  porcelain 
without  the  production  of  appreciable  quantities  of  silicon.  The 
presence  of  ferrous  oxide  in  porcelain  also  leads  to  reactions  such  as 
the  absorption  of  chlorine,  which  has  been  observed  at  1000°. 
Owing  to  slow  penetration  of  the  wTalls  by  the  gas  the  action  may 
continue  over  a  very  considerable  time.  L.  J.  H. 

Treatment  of  Malacon.  Separation  of  Celtium  [Hafnium] 
from  Zirconium.  (Mlle.)  M.  Marquis,  P.  Urbain,  and  G. 
Urbain  (Cornet.  rend.,  1925,  180,  1377 — 1380;  cf.  A.,  1922,  ii,  463; 
1923,  ii,  80). — Malacon  is  a  zirconium  silicate  from  Madagascar, 
containing  small  amounts  of  celtium,  thorium,  rare  earths  (mainly 
yttrium  group),  iron,  titanium,  niobium,  uranium,  and  traces  of 
tantalum.  It  can  be  decomposed  by  sulphuric  acid  or  potassium 
hydrogen  sulphate.  The  strong  aqueous  solution  of  sulphates  is 
treated  with  potassium  sulphate  in  excess,  when  the  double  sulphates 
of  zirconium  and  celtium  are  precipitated.  The  double  sulphate  of 
zirconium  and  potassium  is  distinctly  less  soluble  than  the  celtium 
analogue.  The  fractionation  must  be  carried  out  in  strongly  acid 
solutions  or  else  hydrolysis  occurs.  Complex  oxalates,  tartrates, 
and  carbonates  can  be  prepared,  but  separation  is  best  effected 
through  the  double  carbonates.  If  a  mixture  of  zirconium  and 
celtium  salts  is  repeatedly  treated  with  saturated  sodium  carbonate 
solution  the  first  liquors  are  rich  in  zirconium  and  poor  in  celtium. 
The  zirconium  complexes  are  more  stable  than  those  of  celtium  and 
celtia  is  a  stronger  base  than  zirconia.  Alkali  precipitates 
zirconium  before  celtium  from  mixtures  of  simple  salts,  but  in 
complex  salts  the  reverse  is  true.  The  method  of  separation  which 
follows  from  the  above  results  is  described. 

The  authors  regard  photographic  quantitative  analysis  by 
X-ray  spectra  (Coster  and  Hevesy)  as  untrustworthy.  R.  A.  M. 

Quadrivalent  Lead.  J.  StSrba-Boehm  and  M.  Auersper- 
grova  (Bee.  trav.  chim.,  1925,  44,  390 — 399). — An  unsuccessful 
attempt  has  been  made  to  prepare  lead  disulphide  (PbS2)  by  the 
action  of  hydrogen  sulphide  on  lead  dioxide.  The  action  of  gaseous 
hydrogen  sulphide  in  an  atmosphere  of  carbon  dioxide  results  in 
a  product  containing  some  combined  and  some  free  sulphur.  The 
total  sulphur  found  at  the  ordinary  temperature  was  4T6%  (ratio 
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of  combined  to  free  =1  :  1-61)  and  with  increasing  temperature  ros( 
to  a  maximum  of  20-87%  (ratio  of  combined  to  free  =1:1)  al 
about  100°.  With  higher  temperatures,  the  total  sulphur  and  th< 
proportion  of  free  sulphur  showed  a  decrease  owing  to  evaporation  oi 
the  latter.  It  is  probable  that  the  following  reactions  occur 
(i)  Pb02+H2S=Pb0+S+H20;  (ii)  Pb02+2H2S=PbS+S+ 

2H20 ;  and  that  at  100°  (ii)  is  predominant.  By  the  action  of 
liquid  hydrogen  sulphide  at  the  ordinary  pressure  reaction  (i)  appears 
to  prevail.  An  aqueous  solution  of  potassium  sulphide  reacts  very 
slowly  with  lead  peroxide  forming,  probably,  lead  sulphide.  In  all 
cases  the  action  is  incomplete.  Gaseous  hydrogen  sulphide  gives 
lead  sulphide  only  with  a  methyl-alcoholic  solution  of  lead  tetra¬ 
chloride.  Improved  methods  for  the  determination  of  lead  and 
sulphur  are  described.  N.  H.  H. 

Chromates  of  the  Metals  of  the  Cerium  Group.  F.  Zam- 

bonini  and  G.  Carobbi  {Rend.  Accad.  Sci.  Fis.  Napoli,  1925,  [iii], 
31,  17 — 24). — The  anhydrous  chromates  of  lanthanum,  praseo¬ 
dymium,  and  neodymium  were  obtained  by  heating  intimate 
mixtures  of  the  chlorides  of  these  metals  with  potassium  chromate 
to  temperatures  above  600°.  A  similar  attempt  to  prepare 
anhydrous  cerium  chromate  at  1000°  resulted  in  the  formation  of  a 
mixture  of  chromium  sesquioxide  and  cerium  dioxide.  In  addition 
to  the  octahydrates  of  the  above  salts  prepared  by  Britton  (A.,  1924, 
ii,  763),  the  following  new  hydrates  were  prepared  by  precipitation 
methods  from  cold  solutions.  La2(Cr04)3,H20,  Nd„(CrO4)3,10H2O, 
Pr2(CrO4)3,10H2O,  Sm2(Cr04)3,9H20.  "  F.  G.  T. 

Solid  Hydrides  of  Arsenic  and  Antimony.  G.  Druce  {Chem. 
Listy,  1925,  19,  156 — 157). — With  aqueous  sodium  hydroxide 
trihydrogen  arsenide  yields  sodium  arsenide,  which  is  immediately 
hydrolysed  with  the  formation  of  solid  dihydrogen  diarsenide  and 
the  evolution  of  hydrogen.  In  a  similar  way,  trihydrogen  anti- 
monide  yields  sodium  antimonide,  which  with  hydrochloric  acid 
gives  the  solid  dihydrogen  diantimonide  and  hydrogen.  The  solid 
antimonide  is  also  obtained  when  a  solution  of  sodium  hydroxide  is 
electrolysed  with  an  antimony  cathode.  A.  R.  P. 

Solid  Antimony  Hydride.  E.  J.  Weeks  and  J.  G.  F.  Druce 
{J.  Chem.  Soc.,  1925,  127,  1069—1072). — Stibine  was  passed  over 
solid  sodium  hydroxide,  which  became  coated  with  a  grey  deposit. 
When  the  latter  was  treated  with  water,  hydrogen  was  evolved, 
and  the  grey  residue,  after  washing  with  dilute  hydrochloric  acid 
and  drying  in  a  vacuum  desiccator,  consisted  of  amorphous  antimony 
dihydride,  Sb2H2.  The  reactions  involved  may  be  expressed  by 
(1)  SbH3+3NaOH ->  SbNa3+3H20,  and  (2)  2SbNa3+6H20  -^ 
Sb2H2+6NaOH-f-2H2.  The  same  compound  may  also  be  obtained 
by  the  electrolysis  of  sodium  hydroxide  at  an  antimony  cathode. 
Antimony  dihydride  is  slightly  decomposed  when  heated  in  hydrogen 
at  a  dull  red  heat,  and  completely  decomposed  at  a  higher  tem¬ 
perature.  W.  H.-R. 
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Amphoteric  Hydroxides.  II.  Tantalic  Acid  and  Alkali 
Tantalates.  G.  Jander  and  H.  Schulz  (Z.  anorg.  Ghent.,  1925, 
144,  225 — 247 ;  cf.  A.,  1923,  ii,  772).— Preparations  of  tantalic  acid 
made  by  the  addition  of  nitric  acid  to  aqueous  sodium  tantalate 
at  0°  and  100°  both  showed  hysteresis  loops  in  the  moisture  content- 
vapour  pressure  curves.  Alkali  tantalates  were  prepared  by  fusing 
the  hydroxides  with  tantalum  pentoxide  and  crystallising  from 
water ;  tantalic  acid  is  precipitated  from  the  aqueous  solutions  by 
acids,  including  carbonic  acid,  but  the  precipitate  is  soluble  in 
excess  of  strong  acid.  Different  proportions  of  potassium  hydroxide 
and  tantalum  pentoxide  always  lead  to  the  same  crystalline 
tantalate;  from  highly  concentrated  solutions  crystals  of  different 
form  were  obtained  but  these  were  readily  converted  into  the  first 
form  and  probably  differed  only  in  water  of  crystallisation.  By  the 
addition  of  sodium  hydroxide  to  aqueous  potassium  tantalate  two 
sodium  salts,  also  differing  only  in  water  of  crystallisation,  wTere 
obtained  and  a  lithium  tantalate  was  similarly  prepared.  Analysis 
showed  that  each  of  these  salts  contained  alkali  metal  and  tantalum 
in  the  atomic  proportion  7:5,  and  not  4  :  3  as  has  been  found 
previously ;  the  data  agree  with  the  formulae  7Kt,0,5Ta205,24H20 ; 
7Na20,5Ta205,22H20 ;  7Na2O,5Ta2O5,40H2O,  and 
7Li2O,5Ta2O5,40H2O. 

The  acid  is  probably  a  complex  acid  in  which  the  oxygen  atoms 
of  orthotantalic  acid  have  been  replaced  by  Ta04  groups : 
H7[Ta(Ta04)4].  The  molecular  weight  of  the  potassium  salt,  as 
determined  by  comparing  the  diffusion  coefficient  with  that  of 
sodium  hexamolybdate  periodate,  is  1750  compared  with  the 
calculated  value  of  1450  and  is  thus  of  the  right  order  of  magnitude ; 
conductivity  data  indicate  that  the  acid  is  at  least  hexabasic. 

A.  G. 

Preparation  and  Properties  of  Disulphur  Difluoride.  M. 

Centnerszwer  and  C.  Strenk  (Ber.,  1925,  58,  [2?],  914 — 918; 
cf.  A.,  1924,  ii,  167). — The  approximate  physical  constants  of 
disulphur  difluoride,  obtained  by  heating  silver  fluoride  with 
sulphur,  are  m.  p.  —105*5°,  b.  p.  —99°,  d~100  1*5,  mol.  wt.  93*2. 
The  gas  yields  a  yellow  or  white  deposit  when  introduced  into  a 
dry,  vacuous  flask,  but  decomposition  ceases  after  12 — 24  hrs.  and 
the  “  purified  ”  gas  then  gives  no  deposit  when  brought  into  a  second 
flask  and  does  not  attack  mercury  (contrast  loc.  cit.).  Disulphur 
difluoride  does  not  appear  to  be  completely  stable  towards  heat. 
Its  production  from  sulphur  and  silver  fluoride  is  probably  accom¬ 
panied  by  that  of  other  fluorides  of  sulphur,  some  of  which  are 
relatively  difficultly  volatile.  H.  W. 

Formation  and  Decomposition  of  Polythionates.  F. 

Foerster  (Z.  anorg.  Ghent.,  1925,  144,  337 — 340). — Although  the 
intermediate  formation  of  sulphoxylic  acid  in  the  reaction  between 
sulphur  dioxide  and  hydrogen  sulphide  in  aqueous  solution  cannot 
be  detected,  the  author  considers  that  the  assumption  is  justified 
by  analogy  with  the  reaction  between  sulphur  dioxide  and  selenium 
dioxide.  That  thiosulphuric  and  sulphuric  acids  are  the  primary 
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products  of  the  hydrolysis  of  trithionic  acid  may  be  shown  by 
maintaining  a  mixture  of  potassium  trithionate  and  potassium 
acetate  at  50°  for  some  days ;  in  the  absence  of  potassium  acetate, 
the  sulphuric  acid  formed  in  the  reaction  decomposes  the  thio- 
sulphuric  acid  with  the  formation  of  sulphur  dioxide  and  sulphur 
owing  to  the  sensitiveness  of  thiosulphuric  acid  to  hydrogen  ions 
(cf.  Riesenfeld,  this  vol.,  ii,  229;  Foerster,  ibid.,  148;  and  Foerster 
and  Hornig,  A.,  1923,  ii,  23).  A.  R.  P. 

Influence  of  Hydrogen  Ions  on  the  Mechanism  of  the 
Reduction  of  Ferric  Salts  by  Sodium  Thiosulphate.  J. 

Holluta  and  A.  Martini  (Z.  anorg.  GJiem.,  1925,  144,  321 — 326)/ — - 
The  mechanism  of  the  reduction  of  ferric  salts  by  sodium  thiosulphate 
may  be  expressed  as  follows  :  (1)  Fe**'4-2HS203'  [Fe(S2Os)2]'-f- 

2H-;  (2)  [Fe(SaO,)2r+Fe-=2Fe"+S406";  (3)H-+S406"^HS406'. 
The  reaction  is  retarded  by  the  addition  of  acids  in  a  similar  way 
to  the  action  of  neutral  salts ;  with  excess  of  hydrogen  ion  reaction 
(1)  goes  from  right  to  left,  whereas  a  small  amount  of  acid  (005  mol. 
per  litre)  increases  the  concentration  of  the  ferric  ions  by  repressing 
hydrolysis  and  consequently  accelerates  reaction  (2).  As  the 
acidity  of  the  solution  increases,  a  side  reaction  of  the  fourth  order 
commences  to  take  place  thus,  (4)  2Fe,"-j-2HS203,~ 2Fe‘*-fHS406'-f- 
H‘,  and  when  the  acidity  exceeds  0-5 A7  this  becomes  the  sole  reaction 
that  takes  place.  With  very  high  acidity,  the  thiosulphate  slowly 
decomposes  into  sulphite  and  sulphur  and  the  velocity  constant 
of  (4)  rapidly  falls.  A.  R.  P. 

System  Chromium-Hydrogen.  G.  F.  Huttig  and  F.  Brod- 
korb  ( Z .  anorg.  Ghent. ,  1925,  144,  341 — 348).— Chromium,  electro- 
lytically  deposited  at  —50°  from  concentrated  solutions  of  chromic 
acid  containing  a  little  chromic  sulphate,  may  contain  up  to  about 
0-45%  H,  which  appears  to  be  present  in  the  form  of  a  super¬ 
saturated  solid  solution.  At  the  ordinary  temperature,  the  hydrogen 
pressure  of  this  chromium  is  less  than  1-0  mm.,  but  at  58°  a  sudden 
evolution  of  hydrogen  takes  place,  although  a  temperature  of  350°  is 
required  in  order  to  remove  the  whole  of  the  gas.  No  reproducible 
relations  between  temperature,  pressure,  and  hydrogen  concen¬ 
tration  could  be  established.  A-Ray  examination  showed  that 
hydrogen  increases  very  slightly  the  lattice  parameter  of  chromium. 
Electrolytic  chromium  free  from  gas  has  df  7T38;F0-003  and 
7*  156^0*001,  hence  its  atomic  volume  is  7*286  at  25°  and  7*268  at 
—50°  and  its  coefficient  of  expansion  between  —50°  and  +25°  is 

i*2xKr5±o*3xi(r5.  a.  r.  p. 

Composition  of  Rust.  R.  Stumper  (Bull.  Soc .  chim.  Belg., 
1925,  34,  150 — 158). — Analyses  of  many  samples  of  iron  rust  show 
that  this  material  has  a  very  variable  composition  but  always 
contains  ferrous  oxide  and  a  greatly  preponderating  amount  of 
ferric  oxide ;  representing  its  composition  as  crFeOjS/FegOg^HgO, 
x=\,  y= 2  to  20,  and  z=2  to  30.  On  allowing  iron  to  rust 
in  water  the  percentage  of  ferrous  oxide  to  total  oxides  falls 
hyperbolically  with  the  time;  thus  after  1  day  the  rust  contains 
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43-3%  FeO,  after  5  days  22-7%  FeO,  and  after  15  days  9-5%  FeO. 
Extrapolation  of  this  curve  to  zero  time  indicates  that  the  oxide 
first  formed  during  the  rusting  of  iron  is  ferrous  oxide  and  this 
becomes  further  oxidised  to  ferric  oxide  at  a  rate  that  decreases 
rapidly  at  first  with  the  time,  then  more  slowdy,  finally  approaching 
an  equilibrium.  A.  R.  P. 

Precipitation  of  Ferric  Salts  with  Ammonium  Sulphide. 

H.  Krepelka  and  W.  Podrouzek  ( Rec .  trav.  chirn.,  1925,  44,  416 — 
424). — The  composition  of  the  precipitate  obtained  by  the  inter¬ 
action  of  colourless  ammonium  sulphide  solution  and  ferric  salt 
solutions  (in  an  atmosphere  free  from  oxygen)  is  investigated.  The 
composition  of  the  precipitate  depends  on  the  hydrogen-ion  con¬ 
centration,  and  therefore  on  the  iron  salt  employed,  the  concentra¬ 
tions  of  the  solutions,  and  the  velocity  of  addition.  Concentrated 
ferric  salt  solutions  and  very  dilute  solutions  of  ammonium  sulphide 
give  a  mixture  of  ferrous  sulphide  and  free  sulphur,  the  reaction 
occurring  in  acid  medium  and  the  ferric  ion  attaining  an  oxidation 
potential  sufficiently  high  to  oxidise  the  sulphide  ion  of  the 
ammonium  sulphide.  If  the  ferric  salt  be  precipitated  with  a 
concentrated  solution  of  ammonium  sulphide  (ordinary  analytical 
conditions),  the  hydrogen-ion  concentration  falls  below  the  necessary 
minimum  before  the  reaction  is.  complete,  and  the  precipitate 
consists  of  a  mixture  of  ferrous  and  ferric  sulphides  and  free  sulphur. 
The  free  sulphur  cannot  be  abstracted  in  stoicheiometric  amount 
because  of  the  presence  of  water  (probably  of  hydration)  which 
cannot  be  removed  by  washing  the  precipitate  with  alcohol.  Very 
concentrated  solutions  of  ammonium  sulphide  and  dilute  ferric 
salt  solutions  (and  therefore  the  slow  addition  of  the  ferric  salt 
solution  to  the  ammonium  sulphide)  yield  only  ferric  sulphide.  If 
all  the  ferric  salt  is  not  separated  from  the  solution  the  ferric 
sulphide  is  unstable  and  undergoes  the  spontaneous  reaction : 
Fe2S3=FeS-f-FeS2  (cf.  Mecklenburg  and  Rodt,  A.,  1918,  ii,  167), 
and  the  ferrous  sulphide  then  reacts  with  the  surplus  of  ferric  ions  : 
2FeS-t-2Fe2(S04)o=6FeS04-f-2S  (cf.  Budnikov  and  Krause,  A., 
1922,  ii,  782).  -  J.  W.  B. 

Potassium  Chlororuthenates  and  tile  Co-ordination 
Number  of  Ruthenium.  S.  H.  C.  Briggs  ( J .  Chem.  Soc.,  1925, 
127,  1042 — 1048). — In  contradiction  to  the  co-ordination  theory, 
apparently  isomeric  forms  of  the  compound  K^RuClgTIgO,  were 
reported  by  Howe  (A.,  1902,  ii,  86)  and  by  Miolati  and  Tagiuri 
(A.,  1901,  ii,  246),  and  this  discrepancy  is  examined.  According  to 
the  conditions,  the  addition  of  potassium  chloride  to  a  cold  acidified 
solution  of  ruthenium  trichloride  results  in  the  formation  of  one  or 
both  of  the  two  compounds  K2RuC15,H20  and  2K2RuC15,3H20, 
both  of  which  belong  to  Miolati’s  series,  and  give  yellow  solutions 
unaffected  by  chlorine  or  bromine  vapour.  The  only  salt  of 
Howe’s  series  has  composition  2K2RuC15,3H20,  and  is  prepared 
either  by  the  action  of  alcohol  and  hydrochloric  acid  on  Miolati’s  salt 
or  on  a  mixture  of  ruthenium  trichloride  and  potassium  chloride.  In 
either  case,  the  mixture  is  boiled,  the  alcohol  distilled  off,  and  the 
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solution  kept  for  1  week  before  being  evaporated  to  crystallisation. 
Howe’s  salt  gives  an  intensely  black  coloration  with  chlorine  or 
bromine,  the  colour  becoming  yellow  after  prolonged  action,  and 
Miolati’s  salt  can  then  be  isolated  from  the  yellow  solution.  A  hot 
acidified  solution  of  Howe’s  salt  is  oxidised  on  exposure  to  air, 
yielding  a  compound,  K2RuC15.K2RuC15OH.  These  compounds 
require  a  higher  co-ordination  number  than  6,  and  8  is  the  most 
probable  value.  W.  H.-R. 

Intermediate  Compound  of  High  Molecular  Weight  in  the 
Decomposition  of  [Pt  en2]I2  by  Acids.  A.  Schleicher  and  W. 
Schmitz  [Z.  anorg.  Chem.,  1925,  142,  367—372;  cf.  A.,  1923,  i,  1120). 
— By  the  treatment  of  [Pter^]^  with  dilute  sulphuric  acid  a  com¬ 
pound  is  obtained  to  which  the  structural  formula 

en  5H20  en 

[H20— Pt - 1 - Pt-'HjOJI^HjO 

en  5H20  en 

is  assigned.  Simultaneously  precipitated  iodine  leads  to  decom¬ 
position  to  platinous  iodide  and  the  formation  of  ethylenediamine 
sulphate,  a  reaction  brought  about  immediately  by  strong  acids. 
The  propylenediamine  compound  behaves  similarly.  L.  J.  H. 

Preparation  of  Dust-free  Liquids  by  Distillation.  J.  D. 

Garrard  {Trans.  Roy.  Soc.  Canada,  1924,  [iii],  18,  III,  126 — 127). — 
An  investigation  of  the  conditions  under  which  dust-free  water  may 
be  obtained  by  distillation  in  a  vacuum  without  ebullition  shows 
that,  provided  “  bumping  ”  be  avoided,  neither  the  temperature  of 
distillation  nor  the  temperature  difference  between  the  two  bulbs 
employed  as  distillation  vessel  and  receiver  has  any  appreciable 
effect  on  the  number  of  motes  in  the  distillate,  and  the  distillation 
bulb  may  safely  be  taken  to  complete  dryness.  “  Steaming-out  ” 
is  the  most  satisfactory  method  of  cleaning  prior  to  filling.  Deter¬ 
minations  of  the  scattering  of  light  in  water  prepared  in  various  types 
of  glass  show  that  whereas  the  use  of  soft  soda,  Pyrex,  or  Jena  ware 
yields  sensibly  identical  values,  water  obtained  in  lead-glass  apparatus 
has  a  scattering  power  20 — 40%  higher.  The  dust-free  water  is 
invariably  contaminated  with  particles  on  shaking  even  after 
agitation,  rinsing  back,  and  redistilling  as  often  as  twenty  times. 

J.  s.  c. 

Purification  and  M.  P.  of  Potassium  and  Sodium  Cyanides. 

Grandadam  ( Compt .  rend.,  1925, 180, 1598 — 1599  ;  cf.  this  vol.,  419). 
— Neutralisation  of  hydrocyanic  acid  by  alcoholic  potassium 
hydroxide  results  in  a  product  which  is  only  99%  pure.  A  better 
product  is  obtained  by  purifying  the  commercial  product  (95%)  in 
an  absolutely  anhydrous  medium.  Fractional  vacuum  distillation 
was  unsatisfactory  (Bucher,  J.  Ind.  Eng.  Chem.,  1917,  9,  233).  In 
opposition  to  Bronn,  the  alkali  cyanides  are  appreciably  soluble  in 
liquid  ammonia  at  —33-5°  (roughly  4%).  The  usual  impurities 
(carbonate,  cyanate,  hydroxide)  are  much  less  soluble.  Recrystal¬ 
lisation  from  anhydrous  ammonia  gave  products  99-9%  pure  by 
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determination  with  silver.  The  only  two  ordinary  metals  in  the 
presence  of  which  this  degree  of  purity  could  be  maintained  were 
silver  and  gold.  No  reaction  occurred  in  the  absence  of  oxygen  and 
moisture.  The  gold-silver  couple  possesses  feeble  thermo-electric 
properties,  but  this  difficulty  was  overcome  by  the  aid  of  a  very 
sensitive  galvanometer.  The  m.  p.  found  were,  sodium  cyanide 
563-7rt0-3°;  potassium  cyanide  634*5;hl0.  R.  A.  M. 

Formation  of  Aluminium  Borides.  H.  Funk  (Z.  anorg. 
Chem.,  1925,  142,  269 — 279). — Mixtures  of  aluminium  turnings, 
magnesium  powder,  sulphur,  and  boron  trioxide  were  heated  in  a 
crucible  lined  with  aluminium  oxide  to  which  a  small  proportion  of 
pipe-clay  was  added  as  binding  material.  From  the  regulus  crystals 
of  aluminium  borides  could  be  obtained.  On  melting  these  the 
liquid  formed  two  layers,  the  upper  layer  yielding  mainly  crystals 
of  the  formula  A1B2.  Crystals  of  composition  closely  approximat¬ 
ing  to  A1B12  were  also  obtained.  High  temperature  and  excess  of 
boron  favour  the  formation  of  the  latter,  low  temperature  and  excess 
of  aluminium  the  former.  L.  J.  H. 

Preparation  and  Properties  of  Carbides.  E.  Friederich 
and  L.  Sittig  (Z.  anorg.  Chem.,  1925,  144,  169 — 189). — Carbides  of 
titanium,  zirconium,  vanadium,  tantalum,  and  niobium  were 
prepared  pure  by  heating  the  oxides  with  the  calculated  weights  of 
carbon  at  temperatures  of  1100°  to  1900°;  impure  scandium  carbide 
was  obtained  by  fusing  the  oxide-carbon  mixture  at  3000°  and 
probably  has  the  formula  Sc4C3.  Carbides  of  molybdenum,  tungsten, 
and  silicon  were  prepared  from  the  metals.  Melting  points  were 
determined  by  measuring  the  energy  radiated  at  the  m.  p.  (cf.  this 
vol.,  ii,  419)  or  with  an  optical  pyrometer;  those  of  niobium  and 
tantalum  carbides,  4000 — 4100°,  are  the  highest  recorded  for 
chemical  compounds.  All  the  above  carbides,  except  that  of  silicon, 
are  good  conductors  of  electricity.  A.  G. 

Separation  of  Zirconium  from  its  Ores  as  Phosphate. 

J.  H  de  Boer  [with  A.  E.  van  Arkel]  (Z.  anorg.  Chem.,  1925,  144, 
190 — 196). — For  the  separation  of  zirconium,  the  ore  is  fused  with 
potassium  hydrogen  sulphate,  the  fused  mass  extracted  with  water, 
and  the  metals  precipitated  as  hydroxides  and  redissolved  in 
concentrated  hydrochloric  acid.  From  the  strongly  acid  solution 
zirconium  is  precipitated  as  the  phosphate,  Zr(HP04)2,  and  is  there¬ 
by  separated  from  all  other  metals  except  hafnium.  The  phosphate 
is  readily  washed  by  decantation  with  hydrochloric  acid  and  water 
and  may  then  be  dissolved  in  hydrofluoric  acid  and  the  zirconium 
reprecipitated  as  hydroxide.  Similarly,  hafnium  may  be  isolated,  and 
zirconium  and  hafnium  may  probably  be  separated  by  utilising  the 
different  solubilities  of  the  complex  acids  formed  when  the  phosphates 
are  dissolved  in  hydrofluoric  acid.  A.  G. 

Generation  of  Hydrogen  Sulphide.  A.  Hen  wood,  R.  M. 
Garey,  W.  Goldberg,  and  E.  Field  ( J .  Franklin  Inst.,  1925,  199, 
685 — 686). — A  copious  supply  of  pure  hydrogen  sulphide  may  be 
obtained  by  gently  heating  a  mixture  of  sulphur  and  paraffin  wax. 
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Removal  of  the  spent  charge  is  facilitated  by  the  previous  admixture 
of  ignited  asbestos.  F.  G.  T. 

Production  of  Ozone  by  Silent  Discharge  at  Low  Pressures. 

E.  Warburg  and  W.  Rump  (Z.  Physik,  1925,  32,  245—251).— 
Siemens  tubes  were  used  in  which  the  passages  for  the  gas  varied 
from  1  to  3-5  mm.  in  width.  The  oxygen  contained  3-5%  of 
nitrogen,  and  the  potential  varied  from  5000  to  9000  volts.  As  the 
pressure  was  reduced  the  current  across  the  tube  increased,  but  the 
yield  of  ozone  diminished,  at  first  slowly,  then  more  rapidly,  and 
for  pressures  below  200  mm.  it  was  proportional  to  the  pressure. 
With  air  the  yield  of  ozone  is  greater  than  the  value  corresponding 
with  the  partial  pressure  of  the  oxygen.  E.  B.  L. 

Theory  of  Chemical  Action  in  Siemens  Ozone  Tubes.  E. 

Warburg  ( Z .  Physik ,  1925,  32,  252—261). — The  problem  is  treated 
as  one  of  ionisation  by  collision,  and  it  is  assumed  that  negative  ions 
are  all  electrons  and  that  positive  ions  are  oxygen  molecules. 
Calculation  shows  that  6  to  9%  of  the  electron  impacts  and  very  few 
of  the  collisions  of  the  positive  ions  produce  ozone.  As  the  number 
of  impacts  is  inversely  proportional  to  the  free  path  it  is  directly 
proportional  to  the  pressure,  thus  accounting  for  the  reduced  yield 
when  the  pressure  is  reduced  (cf.  preceding  abstract).  The  theory 
does  not  account  satisfactorily  for  the  effect  of  width  of  the  layer 
of  gas  nor  for  the  inefficiency  of  high-frequency  alternating  current. 

E.  B.  L. 

[Ultra-balance.]  W.  H.  F.  Kuhlmann  (Ber.,  1925,  58,  [B], 
961). — A  comment  on  the  communication  of  Holtz  and  Kuhlmann 
(this  vol.,  ii,  319).  H.  W. 

Calcspar  Lenses  for  Intense  Polarised  Light.  W.  Schutz 
( Z .  Physik,  1925,  32,  502 — 504). — When  passed  through  a  calcspar 
lens  cut  parallel  to  the  optic  axis,  the  ordinary  ray  forms  an  image 
nearer  to  the  lens  than  that  of  the  extraordinary  ray.  The  former 
can  be  blocked  out  and  the  latter  used  as  a  source  of  polarised  light. 
Still  more  effective  is  a  combination  of  two  lenses  which  may  be 
made  to  act  either  as  a  parallel  plate  or  as  a  diverging  lens  for  one 
ray  while  converging  the  other.  As  the  ratio  of  the  refractive 
indices  of  the  two  rays  varies  but  slightly  with  the  wave-length,  the 
one  system  can  bo  used  throughout  the  spectrum.  E.  B.  L. 

Photographic  Plates  for  Detection  of  Mass  Rays.  F.  W. 

Aston  ( Prcc .  Carnb.  Phil.  Soc.,  1925,  22,  548 — 554). — In  early  work 
on  positive-ray  spectra,  “  landscape  ”  plates,  Schumann  plates  made 
by  the  original  method,  and  “half-tone”  plates  were  successively  used. 
Very  slight  changes  in  the  gelatin  employed  in  the  emulsion  affect 
the  sensitivity  of  plates  to  mass-rays.  Emulsions  containing  much 
gelatin  are  very  insensitive  to  the  mass-rays  of  the  heavier  elements, 
and  in  studying  these  it  was  finally  found  necessary  to  ‘  ‘  Schumann  - 
ise  ”  the  “  half-tone  ”  plates  by  dissolving  away  the  gelatin  in 
sulphuric  acid.  The  details  of  this  somewhat  difficult  procedure 
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are  given.  The  sensitivity  of  the  plates  so  prepared  is  very  variable 
and  cannot  be  completely  controlled,  but  at  their  best  they  are  very 
sensitive.  S.  B. 

Constant-level  Water  Baths.  H.  J.  Wing  ( Ind .  Eng.  Chem ., 
1925,  17,  630). — An  easily  constructed  modification  of  Brooks’ 
apparatus  (cf.  A.,  1924,  ii,  669)  may  be  made  by  using  a  Gooch 
crucible  filtering  tube,  a  small  wide  bottle,  etc.,  as  the  main  part, 
and  four  suitable  glass  tubes.  The  amount  of  water  entering  must 
not  be  greater  than  can  be  carried  off  by  the  fall  tube,  which  should 
empty  as  far  below  the  water  surface  as  possible,  and  not  be  large 
enough  to  allow  the  back  passage  of  air.  The  overflow  tube  must 
be  longer  than  that  which  carries  off  the  excess  water  from  the  bath. 

D.  G.  H. 

Micro-furnace  for  High  Magnifications.  H.  S.  Roberts 
and  T.  Stadnichenko  ( J .  Opt.  Soc.  Amer.,  1925,  10,  605 — 608). — ■ 
To  permit  the  use  of  a  16-mm.  objective,  a  microscope  stage  furnace 
was  constructed,  the  heating  element  of  which  was  a  doubled  strip 
of  nichrome  ribbon.  The  charge  was  inserted  into  the  fold  of  the 
heater  between  two  strips  of  silica  glass.  Oxidation  was  prevented 
by  the  circulation  of  helium  through  the  furnace.  A  current  of 
40  amp.  through  the  heater  produced  a  temperature  of  800°. 

F.  G.  T. 

Vacuum  Door.  R.  F.  Mehl  and  D.  P.  Smith  (Ind.  Eng.  Chem., 
1925,  17,  598). — An  inner  steel  tube  and  a  surrounding  glass  tube 
stand  in  mercury.  The  outer  tube  is  prolonged  at  the  top  into  a 
bulb  connected  to  the  vacuum  system  and  containing  the  plugged 
end  of  the  steel  tube  together  with  the  section  just  below,  bored  with 
small  holes.  Evacuation  raises  the  mercury  level  in  both  tubes  to  baro¬ 
metric  height,  which  is  just  below  the  bulb,  and  a  slow  stream  of  the 
gas  to  be  admitted  to  the  system  is  bubbled  up  the  steel  tube. 
Mercury  and  gas  are  discharged  into  the  bulb,  and  the  mercury  level 
quickly  adjusts  itself  to  the  new  pressure.  D.  G.  H. 

Laboratory  Pump.  D.  H.  Cameron  (Ind.  Eng.  Chem.,  1925, 
17,  585). — The  circulating  liquid  flows  by  gravity  to  the  beaker 
containing  the  inlet  valve  of  the  pump  which  is  operated  by  suction 
from  a  water  vacuum  pump.  The  pump  consists  of  a  vertical 
glass  cylinder  with  a  check  valve  at  the  bottom  (cf.  A.,  1923,  ii,  65) 
and  connected  at  the  top  with  the  vacuum  system,  and  also  by 
means  of  an  inverted  U-tube  and  vertical  tubing,  to  a  flexible  rubber 
tube  carrying  the  short- stemmed  inlet  funnel.  This  is  provided  with 
a  cork  float  and  is  clamped  so  that  it  swings  in  the  beaker  with  the 
altering  liquid  level.  When  air  is  no  longer  free  to  pass  through  the 
inlet  valve,  liquid  is  drawn  in  until  suction  is  broken  by  the  level  in 
the  beaker  falling  below  the  upper  edge  of  the  funnel ;  air  is  then 
again  admitted,  the  check  valve  opens,  and  the  liquid  is  discharged 
from  the  pump  by  gravity.  D.  G.  H. 

Use  of  Long-  Mercury  Manometers.  E.  Swan  (J.  Amer. 
Chmi.  Soc.,  1925,  47,  1341 — 1342). — A  method  is  given  for  the 
construction  of  a  mercury  manometer.  J.  S.  C. 
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Improved  Fischer  Vacuum  Fractionator.  L.  Sattler  {Ind. 
Eng.  Chem.,  1925,  17,  583). — The  chief  modifications  consist  in  two 
traps  to  prevent  the  distillate  from  being  carried  into  the  vaccum 
pump,  and  a  reservoir  in  which  the  distillate  collects  during  the 
changing  of  the  receiver,  whilst  strain  is  removed  from  the  apparatus 
by  introduction  of  a  coil  between  two  stopcocks.  D.  G.  H. 

Microturbidimeter.  0.  E.  Conklin  (J.  Opt.  Soc.  Amer., 
1925,  10,  573 — 580). — Rapid  measurements  of  the  comparative 
turbidities  of  small  amounts  of  liquids  may  be  made  with  a  micro¬ 
scope  cell  consisting  of  a  plano-convex  lens  placed  convex  side 
downwards  on  a  piece  of  plate  glass.  The  sample  fills  the  space 
between  these,  its  thickness  increasing  outwardly  from  the  point  of 
contact.  The  cell  is  placed  over  an  electric  lamp  having  a  straight 
filament,  so  that  the  filament  crosses  the  point  of  contact.  For  a 
constant  current  consumption  of  the  lamp,  the  length  of  filament 
visible  through  the  cell  is  inversely  proportional  to  the  square  root 
of  the  turbidity  of  the  liquid.  A  piece  of  flashed  opal  glass  in  which 
a  concave  lens  has  been  ground  just  cutting  through  the  opal  coating 
is  used  as  a  turbidity  standard.  A  lever  device  is  described  for 
measuring  the  length  of  the  visible  filament  in  the  absence  of  a  stage 
micrometer.  For  photographic  emulsions  the  turbidity  is  propor¬ 
tional  to  the  concentration  of  the  silver  halide.  The  relative  and 
specific  turbidities  of  a  number  of  fluids  are  compared,  measure¬ 
ments  being  reproducible  to  within  2%.  F.  G.  T. 

Automatic  Devices  for  Extracting  Alkaloidal  Solutions. 

S-.  Palkin,  A.  G.  Murray,  and  H.  R.  Watkins  {Ind.  Eng.  Chem., 
1925,  17,  612 — 614). — Aqueous  solutions  may  be  extracted  with  an 
immiscible  solvent  by  connecting  the  solvent  boiling  flask  with  the 
side  arm  of  the  tubular  extractor  which  contains  the  solution  to  be 
extracted.  In  the  case  of  heavy  solvents  a  long  wide  tube  open  at 
each  end  is  employed,  whilst  for  light  solvents  a  long  funnel  tube 
provided  at  the  bottom  with  small  holes  is  placed  through  the  two 
layers  of  liquid,  projecting  well  above  them.  Substances  more 
difficult  of  extraction  demand  rather  more  complicated  apparatus 
in  which  the  solvent  enters  the  liquid  wholly  or  partly  in  the  form  of 
vapour.  D.  G.  H. 

Modified  Soxhlet  Extraction  Apparatus.  B.  Kohler 

(i Collegium ,  1925,  187 — 188). — The  apparatus  consists  of  a  small 
squat  flask  fitted  with  a  wide  tube  and  ground  glass  connexion.  The 
tube  is  bent  at  right  angles  and  passes  into  the  upper  portion  of  the 
Soxhlet  receptacle  which  contains  the  material  to  be  extracted,  and 
is  fitted  with  condenser  and  ground  glass  connexion.  From  the 
bottom  of  the  receptacle,  a  siphon  tube  leads  back  to  the  flask. 
The  end  of  the  siphon  tube  can  be  attached  to  a  filter-pump  after 
extracting  the  material  and  the  extracted  material  can  be  recovered 
quantitatively.  D.  W. 

Discovery  and  Properties  of  Hafnium.  G.  Hevesy  {Chem. 
Reviews ,  1925,  2,  1 — 41). 
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Structure  of  Iron-Nickel  Meteorites.  R.  Vogel  (Z.  anorg. 
Chem.,  1925,  142,  193 — 228). — There  is  a  break  in  the  composition 
curve  of  mixed  crystals  of  iron  and  nickel  at  1455°,  corresponding 
with  the  8 — y  inversion.  At  the  transition  point  the  8-mixed 
crystals  contain  6%,  and  the  -y-mixed  crystals  30%  Ni.  The 
structure  of  the  meteoric  material  does  not  differ  essentially  from 
that  of  synthetic  alloys.  Kamazite  and  taenite  are  respectively  the 
8-  and  y-mixed  crystals,  with  their  nickel  content  variable  as  a 
result  of  supersaturation.  The  former  is  deposited  primarily  from 
the  fused  mass,  the  latter  mainly  secondarily  as  a  result  of  the  phase 
change  at  the  transition  point.  Plessite  consists  of  supercooled, 
supersaturated  crystals,  either  from  the  fused  mass  as  a  whole  or, 
more  usually,  from  the  mass  remaining  after  the  separation  of  the 
kamazite.  All  these  structures  are  unstable  at  the  ordinary  temper¬ 
ature  and  are  converted,  by  suitable  annealing,  into  homogeneous 
y-mixed  crystals,  the  rate  of  conversion  depending  on  the  nickel 
content  as  well  as  on  the  temperature,  being  faster  for  the  alloys 
poorer  in  nickel.  Impurities  also  greatly  affect  the  rate  of  conversion . 
Etching  figures  are  discussed  in  relation  to  structure,  and  a  system  of 
classification  of  the  meteoric  alloys  is  offered.  L.  J.  H. 

Lead  Sulphobismuthite  of  Volcanic  Origin.  F.  Zambonini, 
O.  de  Fiore,  and  G.  Carobbi  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1925,  [iii],  31,  24 — 29). — A  crystalline  mineral,  for  which  the  name 
cannizzarite  is  proposed,  has  formed  since  1921  in  the  lower  parts  of 
f  umaroles  on  Vulcano  (Isole  Eolie,  Lipari  Islands),  where  the  emission 
of  acid  volcanic  gases  is  greatest  and  access  of  air  is  prevented.  The 
temperature  of  the  region  is  550 — 615°.  The  crystallographic 
constants  were  not  determined  accurately,  but  the  mineral  appears 
to  be  of  rhombic  habit,  and  isogonal  with  bismuthinite  and  anti- 
monite  in  the  001  zone,  d10  G-54.  The  analysis  corresponds  with 
the  formula  PbS,2Bi2S3.  It  is  probably  formed  by  the  action  at 
high  temperatures  of  hydrogen  sulphide  on  the  chlorides  of  bismuth 
and  lead.  F.  G.  T. 

Properties  and  Occurrence  of  Zeolites.  O.  Weigel  ( Sitzungs - 
her.  Ges.  Beforder.  ges.  Naturwiss.  Marhvrg ,  1924,  73 — 101 ;  from 
Chem.  Zentr.,  1924,  ii,  2239). — In  the  formation  of  zeolites,  the 
solvent  remains  within  the  interstices  of  a  comparatively  rigid 
silicate  lattice  without  participating  in  its  structure.  The  atoms  of 
the  silicate  lattice  lose  energy,  necessary  for  overcoming  the  internal 
pressure  of  the  solvent,  which  serves  for  the  formation  of  the  lattice. 
The  lattice  on  account  of  its  rigidity  remains  unaffected  under 
different  conditions,  whereby  the  energy  of  internal  pressure  becomes 
free,  so  that  saturation  by  adsorption  of  other  substances  is  possible. 
The  readiness  with  which  base  exchange  can  take  place  is  explained 
by  the  weakening  of  the  linkings  in  the  silicate  lattice.  The  re- 
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lationship  between  temperature,  vapour  pressure,  and  the  content  of 
adsorbed  molecules  may  be  expressed  by  a  modification  of  van  der 
Waals’  equation:  n~nfb—R(T—Ts)v2l(v — nb)V aa' ,  where  n  is 
the  number  of  molecules  adsorbed  by  each  silicate  molecule,  Ts  is 
the  temperature  corresponding  with  the  actual  saturation  pressure 
of  the  liquid  phase  of  the  adsorbed  substance  in  the  region  of  the 
adsorbing  crystal,  and  R,  T,  v,  a,  and  b  have  their  usual  significance. 
Experimental  data  gave  good  agreement  with  results  calculated 
from  the  equation.  G.  W.  R. 

Combination  of  Water  in  the  Zeolites.  V.  Rothmund 
(Rec.  trav.  chirm..,  1925,  44,  329 — 339).— A  theoretical  paper  in  which 
various  views  concerning  the  manner  in  which  water  is  combined  in 
the  zeolites  are  critically  examined  and  discussed.  Examination 
of  the  vapour- pressure  curves  to  determine  whether  definite  hydrates 
exist  has  led  to  opposite  conclusions  in  the  hands  of  different  in¬ 
vestigators,  some  (Damour,  Eriedal,  Tammann,  Rinne)  obtaining  a 
continuous  curve,  others  (Beutell  and  Blaschke)  obtaining  a  “  step  ” 
curve  denoting  the  existence  of  definite  hydrates.  In  the  zeolites 
Bohm  has  shown  that  the  loss  and  readsorption  of  water  is  not 
reversible,  a  “  hysteresis  ”  lag  being  observed  over  certain  temper¬ 
ature  ranges.  Theories  of  absorption  and  solid  solution  are  discussed 
and  in  this  connexion  it  is  noted  that  the  dehydrated  zeolites  can 
reabsorb,  in  place  of  water,  alcohol,  bromine,  iodine,  etc.  or  ammonia, 
hydrogen,  nitrogen,  methane,  and  other  gases  (ammonia  being  most 
strongly  absorbed),  the  quantity  absorbed  being  of  the  same  order 
of  magnitude  as  in  the  case  of  charcoal  and  governed  by  the  usual 
formula,  v=apVn.  In  spite  of  their  crystalline  nature  the  zeolites 
closely  resemble  colloidal  substances  such  as  silica  gel  and  permutite, 
and  the  author  suggests  that  the  processes  of  absorption  of  water 
by  all  “  swelling  ”  substances  such  as  starch,  albumin,  etc.  are 
similar  phenomena.  J.  W.  B. 

Analysis  of  Alvite.  S.  Bedr-Chan  (Z.  anorg.  Chem.,  1925, 
144,  304 — 306). — A  sample  of  pure  alvite  had  the  following  composi¬ 
tion  :  25-65%  Si02,  0-63%  Ti02+Nb.,05+Ta205,  2-08%  CaO, 

1-11%  MgO,  2-05%  Th02,  0-71%  Ce203  etc.,  7-57%  Ee203,  41-92% 
Zr02,  4-66%  HfOa,  4-55%  Be0-f-Al203,  6-30%  H20,  total  97-23%. 
The  hafnia  was  determined  by  X-ray  analysis  and  the  other  con¬ 
stituents  by  the  usual  methods.  A.  R.  P. 
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Apparatus  for  Accurate  Analysis  of  Small  Quantities  of 
Gas.  D.  S.  Chamberlin  and  D.  M.  Newitt  (Ind.  Eng.  Chem., 
1925,  17,  621). — An  improved  form  of  the  Bone  and  Wheeler  gas 
analysis  apparatus  (A.,  1908,  ii,  221)  is  described,  with  which 
samples  of  from  1  to  5  c.c.  of  gas  can  be  analysed  with  an  accuracy  of 
0  01%.  M.  B.  D. 
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Automatic  Burette  and  Flask  for  Standard  Alkali  Solutions. 

H.  R.  McMellin  (Ind.  Eng.  Chem.,  1925,  17,  592). — The  burette  is 
connected  by  a  3- way  tap  to  a  “  pyrex  ”  glass  flask  containing  the 
standard  solution.  The  flask  is  provided  with  a  ‘ ‘  suberite  ’  ’  ring,  and 
evaporation  from  it  is  checked  by  means  of  potassium  hydroxide 
solution,  which  together  with  a  calcium  chloride  tube  also  excludes 
carbon  dioxide.  The  apparatus  is  free  from  attachment  and  can 
readily  be  shaken.  D-  G.  H. 

Quantitative  Spectral  Analysis.  W.  Gerlach  (Z.  anorg. 
Chem.,  1925,  142,  383 — 398). — -Contrary  to  statements  in  the  liter¬ 
ature,  the  “  ultimate  ”  rays  (last  observed  lines  of  an  impurity  as  it 
is  continuously  removed)  are  the  strongest  under  the  conditions  of 
exposure.  Quantitative  measurements  of  the  amount  of  impurity 
remaining  are  possible  by  comparison  of  the  intensity  of  these  lines 
with  that  of  neighbouring  lines  of  the  main  substance,  but  standard 
exposures  of  specimens  of  known  composition  with  the  same 
principal  substance  are  essential.  L.  J.  H. 

Graphic  Comparison  of  Potential  Scales  and  Electrode 
Potentials.  L.  J.  Bircher  (Ind.  Eng.  Chem.,  1925,  17,  622). — 
The  graphic  representation  of  typical  potential  scales  as  vertical 
lines  and  the  single  potentials  of  typical  half-cells  as  horizontal 
lines,  with  numbers  indicating  the  potential  values  of  the  latter  on 
the  three  standard  scales,  provides  a  sufficient  number  of  typical 
junctions  to  enable  others  to  be  placed.  D.  G.  H. 

Electrometric  Titration.  J.  C.  Brunnich  (Ind.  Eng.  Chem., 
1925,  17,  631 — 632). — Electrometric  titrations  can  be  made  without 
the  use  of  hydrogen  gas  or  a  calomel  cell  by  combining  a  pure 
graphite  electrode  with  a  platinum  spiral  electrode  through  a 
millivoltmeter.  The  potential  given  by  this  arrangement  is  approxi¬ 
mately  zero  in  neutral  solutions,  +0-18  volt  in  O-OlxV-acid,  and  —0-13 
volt  in  0*01iV- alkali.  M.  B.  D. 

Rapid  Electroanalysis.  Separations  by  Graded  Potentials. 

A.  Lassieur  (Ann.  Chim.,  1925,  [x],  3,  235 — 324). — A  simple 
apparatus  is  described  for  rapid  electroanalysis  which  permits  of  the 
use  of  graduated  potentials.  The  experimental  conditions  are 
worked  out  for  the  determination  of  copper,  bismuth,  antimony, 
lead,  and  tin,  and  certain  mixtures  of  these  (cf.  A.,  1924,  ii,  15,  568 ; 
this  vol.,  ii,  159).  Electrodes  coated  with  antimony  can  retain  lead 
when  the  concentration  of  the  latter  in  the  electrolyte  is  2  g.  per  litre. 
Stannic  chloride  is  reduced  during  the  deposition  of  tin  when  the 
potential  difference  is  320  millivolts  or  more ;  antimony  catalyses  the 
reaction.  The  complex  formed  by  adding  hydrofluoric  acid  to  an 
antimonious  solution  which  has  been  oxidised  by  potassium  chlorate 
is  partly  reduced  on  the  passage  of  the  current.  This  does  not 
occur  when  potassium  dichromate  is  used  as  the  oxidising  agent. 
[Cf.  B.,  July  24th.]  S.  K.  T. 

Calomel  Electrodes.  C.  J.  Schollenberger  (Ind.  Eng. 
Chem.,  1925,  17,  649). — A  satisfactory  calomel  electrode  may  be 
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made  from  a  separating  funnel  by  removing  the  stopcock,  fusing 
on  a  length  of  glass  tubing,  inserting  an  inner  tube  projecting  into 
the  body  of  the  funnel,  and  out  through  the  stem.  In  this  is  placed 
the  potassium  chloride  and  the  tube  is  jointed  to  the  stem  and 
plugged  with  a  ground-in  rod.  This  stopper  is  lightly  pressed  upon 
when  the  cork  is  inserted  in  the  funnel.  Calomel  and  mercury  are 
placed  in  the  funnel  and  contact  with  the  mercury  is  established  by 
means  of  a  bent  tube  in  the  cork.  [Cf.  B.,  July  24th.]  D.  G.  H. 

Calomel  Half  Cells  for  Industrial  Hydrogen-ion  Measure¬ 
ments.  H.  C.  Parker  and  C.  A.  Dannerth  (Ind.  Eng.  Ghem., 
1925,  17,  637 — 639). — Four  easily  controlled  types  of  cells  are 
described,  the  first  for  laboratory  use  with  a  ground  glass  joint 
sealed  with  mercury,  the  second  a  flow  type  with  porous  cup,  the 
third  a  combined  hydrogen  electrode  and  calomel  half  cell,  and  the 
fourth  a  rugged  industrial  half  cell  entirely  surrounded  with  bakelite 
casing.  [Cf.  B.,  July  24th.]  D.  G.  H. 

Salt  Error  of  Cresol-red.  W.  D.  Ramage  and  R.  C.  Miller 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1230 — 1235). — The  salt  error  of 
cresol-red  in  solutions  containing  5  to  35  parts  per  1000  of  sea- 
salts  has  been  determined  from  a  comparison  of  the  Sorensen  values 
of  samples  of  sea- water  of  known  salinity  as  determined  by  electro¬ 
metric  and  colorimetric  methods  using  this  indicator.  The  correc¬ 
tion  to  be  applied  to  the  colorimetric  determinations  over  the  range 
of  salinity  indicated  varies  from  —0-11  to  —0-27  Sorensen  unit. 

J.  S.  C. 

Detection  and  Determination  of  Chloride,  Bromide,  and 
Thiocyanate  in  the  Presence  of  Cyanide.  E.  Schtjlek  (Z. 
anal.  Chem.,  1925,  66,  169). — The  priority  of  Polstorff  and  Meyer’s 
formaldehyde  method  (A.,  1912,  ii,  988)  is  acknowledged,  but 
priority  is  claimed  for  the  boric  acid  method  previously  described 
(this  vol.,  ii,  432).  A.  R.  P. 

Determination  of  Iodide.  E.  Schulek  (Z.  anal.  Chem.,  1925, 
66,  161— — 169). — The  methods  of  Winkler  (A.,  1916,  ii,  109)  and  of 
Bugarszky  and  Horvath  (A.,  1909,  ii,  932)  for  the  determination  of 
iodide  in  the  presence  of  chloride  and  bromide  have  been  modified 
so  that  the  whole  operation  can  be  conducted  at  the  ordinary 
temperature.  When  much  iodide  is  present  together  with  bromide, 
the  very  faintly  acid  solution  is  treated  with  chlorine  water  until 
bromine  begins  to  be  displaced,  and  the  liberated  bromine  is  removed 
by  addition  of  a  5%  solution  of  phenol.  The  iodate  formed  is 
determined  iodometrically  after  addition  of  potassium  iodide  and 
phosphoric  acid.  If  only  a  small  amount  of  iodide  is  present 
bromine  water  or  alkali  hypobromite  may  be  used  for  the  oxidation. 
The  presence  of  magnesium  or  calcium  salts  interferes  with  the 
reaction.  [Cf.  B.,  1925,  543.]  A.  R.  P. 

Action  of  Some  Oxidising  Agents  on  Sulphate  and  its 
[Volumetric]  Determination  with  Iodate.  W.  S.  Hendrixson 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1319 — 1325 ;  cf.  J.  Ind.  Eng.  Chem., 
1922,  14,  1152). — Previous  work  is  continued.  The  amounts  of 
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bromate  and  dichromate  are  less  than  those  required  for  the  complete 
conversion  of  sulphite  into  sulphate.  This  is  probably  due  to  the 
formation  of  some  dithionic  acid  which  resists  further  oxidation. 
Iodate  completely  oxidises  to  sulphate,  and  this  fact  permits  of  the 
accurate  determination  of  sulphites  by  this  oxidant.  Solutions  of 
potassium  iodate  maintain  their  concentration  over  indefinite 
periods  of  time.  An  electrometric  method  of  end-point  determin¬ 
ation  may  be  used  for  the  determination  of  sulphites  in  coloured 
solutions.  J.  S.  C. 

Nessler's  Reagent  Without  Potassium  Iodide.  L.  W. 

Winkler  (Z.  Unters.  Nahr.  Genussm.,  1925,  49,  163 — 165). — The 
modified  reagent  is  prepared  by  dissolving  mercuric  iodide  in  a 
solution  containing  potassium  bromide  and  sodium  hydroxide, 
preferably  made  with  tap-water  of  medium  hardness.  With 
natural  waters,  the  reagent  may  cause  some  precipitation.  To 
prevent  this,  use  is  made  of  a  second  solution  containing  sodium 
potassium  tartrate  and  sodium  hydroxide  in  which  mercuric  iodide 
is  dissolved.  A.  G.  P. 

Iodometric  Methods  Depending  on  the  Formation  and 
Determination  of  Cyanogen  Iodide.  III.  It.  Lang  ( Z .  anorg. 
Chem.,  1925,  142,  280 — 298;  cf.  below). — The  method  is  extended 
to  the  determination  of  hydrazine  and  hydroxylamine  (separately 
or  together),  selenium,  hydrogen  peroxide,  cyanides,  thiocyanates, 
and  ferrocyanides.  The  last  three  may  be  determined  in  the 
presence  of  each  other.  L.  J.  H. 

Determination  of  Oxides  of  Nitrogen  (except  Nitrous  Oxide) 
in  Small  Concentration  in  the  Products  of  Combustion  of 
Coal  Gas  and  in  Air.  A.  G.  Francis  and  A.  T.  Parsons  ( Analyst , 
1925,  50,  262 — 272). — The  absorption  of  oxides  of  nitrogen  in  large 
volumes  of  air  and  products  of  combustion  by  solutions  of  sodium 
hydroxide  and  hydrogen  peroxide  (Allison,  Parker,  and  Jones,  U.S. 
Bur.  Mines,  Tech.  Paper  249)  leads  to  formation  of  nitrite.  Oxi¬ 
dation  is  complete  when  the  gases  are  shaken  in  a  closed  bottle  with 
acidified  hydrogen  peroxide  for  3  hrs.  Proportions  of  less  than  1 
in  106  are  determined  by  passing  a  measured  volume  of  gases  through 
tubes  immersed  in  liquid  air,  and  treating  the  condensate  with  the 
same  hydrogen  peroxide  mixture.  The  normal  proportion  of  nitric 
oxide  in  the  air  was  found  to  be  1 — 2  in  108,  falling  to  0-3  after  heavy 
rain,  and  rising  to  15 — 16  during  fog.  S.  I.  L. 

Iodometric  Methods  Depending  on  the  Formation  and 
Determination  of  Cyanogen  Iodide.  II.  R.  Lang  (Z.  anorg. 
Chem.,  1925,  142,  229 — 256). — Previous  work  (A.,  1922,  ii,  782)  is 
extended  by  the  use  of  iodine  monochloride  and  hypoiodous  acid  as 
oxidising  agents,  the  iodine  liberated  being  determined  by  titration 
with  potassium  iodate  in  acid  solution  in  the  presence  of  a  cyanide. 
Antimony,  arsenic,  copper,  and  iron,  or  mixtures  of  the  last  three 
together,  may  be  titrated  in  this  way.  The  modifications  necessary 
in  the  presence  of  other  heavy  metals,  both  for  these  reactions  and 
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in  the  direct  determination  of  iodide,  are  described,  but  the  details 
are  too  numerous  for  abstraction.  L.  J.  H. 

Theory  of  the  Titration  of  Boric  Acid.  M.  Cikrtova  and 
K.  Sandera  ( Chern .  Listy,  1925,  19,  179 — 182). — Boric  acid  may  be 
titrated  accurately  with  sodium  hydroxide  in  the  presence  of  a 
saturated  solution  of  certain  inorganic  salts,  such  as  calcium  or 
lithium  chloride,  which  are  strong  dehydrating  agents,  as  is  also 
glycerol,  which  is  commonly  added  to  the  solution  in  order  to  increase 
the  strength  of  the  acid.  This  action  appears  therefore  to  be  due 
to  the  dehydration  of  boric  acid  and  not  to  the  formation  of  com¬ 
plexes.  A.  R.  P. 

Determination  of  Boric  Acid  in  Presence  of  Aluminium, 
Iron,  or  Chromium  Salts.  H.  Punk  and  H.  Winter  ( Z .  anorg. 
Chem.,  1925,  142,  257 — 268). — The  removal  of  aluminium,  chrom¬ 
ium,  or  iron  is  necessary  before  boric  acid  can  be  determined  by  the 
method  of  Rosenbladt  and  Gooch  (A.,  1887,  ii,  299),  but  precipi¬ 
tation  with  alkali  carries  down  some  boron  which  cannot  be  removed. 
A  successful  separation  is  obtained  if  iron  be  precipitated  as  phosphate 
from  slightly  acid  solution,  and  chromium  is  precipitated  as  hydroxide 
by  the  addition  of  iodide  and  iodate.  Both  methods  are  satis¬ 
factory  for  aluminium.  L.  J.  H. 

Apparatus  for  Determining  Carbon  Dioxide.  W.  W.  Reed 
(Chem.  and  Ind.,  1925,  44,  422). — In  place  of  washing  out  the  carbon 
dioxide  by  aspirating  air  through  the  apparatus,  the  gas  is  with¬ 
drawn  by  suction  from  the  bottom  of  the  flask,  the  calcium  chloride 
tube  being  sealed  to  another  tube,  the  height  of  which  above  the 
liquid  is  adjustable.  R.  B. 

Determination  of  Dissolved  Carbon  Dioxide.  R.  Legendre 
( Compt .  rend.,  1925, 180, 1527 — 1529).— A  critical  account  of  various 
methods  of  determination  of  dissolved  carbon  dioxide  (cf.  Winkler, 
A.,  1904,  ii,  215  ;  1912,  ii,  1210 ;  Haas,  A.,  1917,  i,  433 ;  Osterhout 
and  Haas,  A.,  1918,  ii,  24;  Hall,  A.,  1923,  ii,  507;  Shipley  and 
McHaffie,  A.,  1923,  ii,  649;  Lehmann  and  Reuss,  A.,  1923,  ii,  697 ; 
Spoehr  and  McGee,  A.,  1924,  ii,  275).  In  comparing  the  dissolved 
carbon  dioxide  content  of  different  liquids  it  is  of  value  to  find  the 
amount  of  alkali  necessary  to  lower  the  hydrogen-ion  concentration 
to  a  fixed  level.  The  method  of  comparison  chosen  is  that  of  passing 
air  through  the  different  samples  of  water  maintained  at  a  definite 
hydrogen-ion  concentration  and  determining  the  amount  of  carbon 
dioxide  carried  over.  This  method  is  of  use  in  analysing  biological 
fluids  and  waters,  and  in  investigating  the  respiratory  exchange  of 
aquatic  animals.  L.  F.  H. 

Separate  Determination  of  Potassium  and  Sodium  in 
Urine.  0.  von  Dehn. — (See  i,  855.) 

Quantitative  Variations  of  Homogeneous  Mixtures  of  Two 
Salts  and  a  New  Indirect  Method  of  Quantitative  Analysis. 

G.  Comella  ( Annali  Chim.  Appl.,  1925,  15,  123 — 136). — A  method 
is  described  for  calculating  from  the  titre  of  a  solution  containing 
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two  salts,  such  as  sodium  and  potassium  chlorides,  the  proportions 
of  the  two  in  the  mixture.  ^-Solutions  of  sodium  and  potassium 
chlorides  contain  respectively  58-46  g.  and  74-56  g.  of  the  salt  per 
litre,  and  replacement  of  0-1  c.c.  of  A -sodium  chloride  by  0-1  c.c.  of 
A-potassium  chloride  decreases  the  amount  of  sodium  chloride 
present  by  0-005846  g.,  increases  that  of  potassium  chloride  by 
0-007456  g.,  and  increases  the  sum  of  the  two  by  0-00161  g. ;  these 
quantities  may  be  regarded  as  the  common  differences  of  three 
arithmetic  progressions.  Thus,  if  63-29  g.  of  the  mixed  chlorides  per 
litre  are  found  to  give  a  A-solution,  the  corresponding  terms  in 
these  progressions  will  be  in  position  3001,  since  (63-29 — 58-46)/ 
0-00161  +  1=3001.  The  amount  of  sodium  chloride  in  63-29  g.  of 
the  mixture  is  hence  58-46 — (3000x0-005846) =40-922  g.,  and  that 
of  the  potassium  chloride,  3000x0-007456=22-368  g.  T.  H.  P. 

Nephelometric  Determination  of  Calcium  and  Magnesium. 

L.  Kriss. — (See  i,  852.) 

Determination  of  Small  Quantities  of  Magnesium  as 
Magnesium  Ammonium  Phosphate  in  Presence  of  Much 
Aluminium.  G.  Jander,  E.  Wendehorst,  and  B.  Weber  (Z. 
anorg.  Chem.,  1925,  142,  329 — 334). — Contrary  to  Hahn  (this  vol., 
ii,  69),  magnesium  may  be  accurately  determined  as  magnesium 
ammonium  phosphate  in  presence  of  large  quantities  of  aluminium 
(held  in  solution  by  tartaric  acid),  but  the  precipitate  requires 
several  days  to  form.  L.  J.  H. 

Quadrivalent  Lead.  [Determination  of  Lead  and  Sulphur.] 

J.  Sterba-Boehm  and  M.  Atjerspergrova. — (See  ii,  699.) 

Simultaneous  Electrolytic  Determination  of  Copper  and 
Lead.  H.  Biltz  ( Ber .,  1925,  58,  [B],  913 — 914). — Difficulties  arise 
in  the  simultaneous  anodic  deposition  of  lead  dioxide  and  cathodic 
separation  of  copper  from  solutions  of  the  metals  in  nitric  acid 
owing  to  the  solvent  action  of  nitrous  acid  on  the  dioxide.  They 
may  be  overcome  by  electrolysing  initially  in  moderately  concen¬ 
trated  acid  solution  to  which  carbamide  is  added  previously  to 
dilution  for  completion  of  electrolysis ;  the  process  is  continued  until 
the  copper  has  been  deposited  completely.  H.  W. 

Qualitative  Tests  for  Copper,  Iron,  and  Cobalt.  M.  L. 

Nichols  and  S.  R.  Cooper  (J.  Amer.  Chem.  Soc.,  1925,  47,  1268 — 
1270). — Aqueous  solutions  of  copper,  iron,  and  cobalt  salts  give 
respectively  brown,  green,  and  orange-red  precipitates  (or  colorations 
if  in  very  dilute  solution)  with  aqueous  solutions  of  dinitroso- 
resorcinol.  In  neutral  solution  the  reagent  is  capable  of  detecting 
0-0040  mg.  of  copper,  0-0035  mg.  of  iron,  and  0-0033  mg.  of  cobalt 
in  1  c.c.  of  solution.  In  dilute  acid  solution,  the  sensitiveness  of  the 
tests  for  cobalt  and  iron  is  increased  by  addition  of  sodium  acetate. 
When  testing  for  cobalt  in  presence  of  an  excess  of  nickel,  the  con¬ 
centration  of  the  latter  should  be  first  reduced  by  treatment  with 
dimethylglyoxime.  J.  S.  C. 
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Titration  of  Mercury  with  Potassium  Cyanide  and  JeUinek’s 
Titration  of  Weakly  Dissociated  Salts.  E.  Rupp  [with  W. 
Wegner  and  P.  Maihs]  (Z.  anorg.  Chem.,  1925,  144,  313 — 318). — 
The  statements  of  Jellinek  and  Krebs  (A.,  1923,  ii,  871)  and  of 
Jellinek  and  Kuhn  (A.,  1924,  ii,  695)  that  titration  of  mercuric 
chloride  with  potassium  cyanide  using  phenolphthalein  as  indicator 
gives  results  that  are  3%  too  low  is  shown  to  be  erroneous  provided 
that  the  cyanide  used  is  pure,  i.e.,  that  its  cyanogen  contents  calcu¬ 
lated  from  the  argentometric  and  acidimetric  titrations  are  nearly 
identical.  The  low  results  obtained  by  Jellinek  are  ascribed  to  the 
presence  of  free  alkali  in  the  cyanide,  but  correct  results  may  be 
obtained  with  this  impure  cyanide  if  the  mercuric  chloride  solution 
is  added  to  an  excess  of  the  cyanide  solution  and  the  excess  then 
titrated  with  hydrochloric  acid  and  methyl- orange,  or  if  the  cyanide 
is  first  rendered  neutral  to  methyl-orange  with  dilute  sulphuric  acid. 
Mercuric  chloride  may  also  be  determined  accurately  by  addition  of 
dilute  hydrocyanic  acid  to  the  neutral  solution  until  the  liquid  has 
a  slight  odour,  followed  by  titration  of  the  liberated  hydrochloric 
acid  with  standard  alkali  and  methyl- orange.  The  titration  of  lead 
nitrate  with  trisodium  arsenite  (Jellinek  and  Kuhn,  loc.  cit.)  and  of 
ferric  chloride  with  thiosulphate  (Jellinek  and  Vinogradov,  A., 
1924,  ii,  703)  both  give  variable  results  depending  on  the  concen¬ 
trations  of  the  reacting  substances.  A.  R.  P. 

Potentiometric  Determination  of  Cerium.  O.  TomkSek 
(Rec.  trav.  chim.,  1925,  44,  410 — 415). — A  simple  potentiometric 
method  for  the  determination  of  tervalent  cerium  consists  in  the 
oxidation  of  the  cerous  sulphate  or  chloride  in  a  very  concentrated 
solution  of  potassium  carbonate,  in  an  oxygen-free  atmosphere,  by 
titration  with  potassium  ferricyanide  solution.  About  three-quarters 
of  the  amount  of  0*05  or  0  JA-ferricyanide  solution  necessary  for  the 
reaction,  2K3Fe(CN)6+K2C03,Ce2(C03)3=2K4Fe(CN)6+2Ce(C03)2, 
is  added  to  the  cerium  solution,  carbon  dioxide  passed  in  until  all  air 
is  expelled,  and  potassium  carbonate  added  with  continual  stirring 
until  the  mixture  contains  35%  of  carbonate.  The  titration  is  then 
completed  in  the  manner  described  by  Kolthoff  and  Tomicek  (ibid., 
1924,  43,  775).  The  sensitivity  of  the  titration  is  unaltered  by  the 
presence  of  ferric  iron,  thorium  or  other  cerite  earths,  and  since 
ferrous  iron  is  more  easily  oxidised  than  the  tervalent  cerium  the 
method  permits  the  simultaneous  determination  of  both  metals. 
The  results  are  accurate  to  ±0-2%.  J.  W.  B. 

Volumetric  Determination  of  Cerium.  J.  Sterba-Boehm 
and  V.  Matula  (Rec.  trav.  chim.,  1925,  44,  400 — 409). — To  obtain 
satisfactory  results  for  the  determination  of  cerium  in  the  presence 
of  thorium  and  other  rare  earths  the  experimental  conditions  fully 
described  in  the  original  must  be  followed  exactly.  The  earths,  in 
the  form  of  sulphates  or  chlorides,  are  dissolved  in  cold  water,  and 
a  solution  of  potassium  persulphate  is  added,  followed  by  sodium 
hydroxide  until  the  hydroxides  just  begin  to  be  precipitated,  then 
one  drop  of  phenolphthalein,  and  again  sodium  hydroxide  in  excess. 
Sufficient  base  must  be  present  to  neutralise  the  sulphuric  acid 
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formed  by  the  reaction,  K^aOg+HgC^KgSO^+H^SC^-l-O,  a 
slight  excess  not  being  objectionable.  The  solution  is  boiled  for 
25  min.,  cooled,  and  potassium  iodide  and  hydrochloric  acid  are 
added.  With  gentle  mixing,  the  precipitated  hydroxides  dissolve, 
and  the  liberated  iodine  is  titrated  with  N /40-thiosulphate  solution. 
This  yields  an  approximate  result  (i 2%  °f  the  actual  cerium  con¬ 
tent),  and  exact  results  may  now  be  obtained  by  using  1-5 — 2  g.  of 
potassium  persulphate  (and  the  appropriate  quantity  of  sodium 
hydroxide)  for  each  gram  of  cerium  present  and  regulating  the 
period  of  ebullition  according  to  the  cerium  content.  When  the 
cerium  content  is  greater  than  25%  the  sample  should  first  be  diluted 
with  a  small  quantity  of  rare  earth  sulphates  free  from  cerium. 
The  results  are  accurate  to  =t:0,16%  and  the  method  is  applied  to 
the  analysis  of  several  cerium  ores.  Iron  may  be  determined 
iodometrically  in  the  presence  of  cerium  if  the  oxidation  be  carried 
out  by  means  of  chlorine  water  in  dilute  hydrochloric  acid  solution. 
[Cf.  B,  July  24th.]  J.  W.  B. 

Analytical  Chemistry  of  Indium.  J.  Heyrovsky  ( Chem . 
Listy,  1925,  19,  168 — 172). — Indium  may  be  deposited  from  acid  or 
alkaline  solutions  on  a  dropping  mercury  cathode.  The  reaction  is 
reversible  and  requires  a  cathodic  potential  of  — 0-503  volt  for  the 
deposition  of  the  metal  from  a  molar  solution.  The  method  will 
detect  indium  in  a  solution  containing  as  little  as  0-01  mg.  of  metal 
in  25  c.c.  Indium  salts  yield  with  excess  of  potassium  or  sodium 
hydroxide  solutions  of  true  salts  of  an  acid  derived  from  indium 
sesquioxide,  but  the  salts  are  progressively  hydrolysed  on  keeping 
until  the  solution  contains  less  than  0-25  X  10  4  g.-equivalent  of 
indium  in  true  solution  in  A-sodium  hydroxide.  The  ionic  decom¬ 
position  product  of  an  alkaline  solution  of  a  freshly- prepared  speci¬ 
men  of  indium  hydroxide  is  10~33  and  of  an  acid  solution  of  an  aged 
specimen  0-25  x  10~18.  A.  R.  P. 

Separation  of  Gallium  from  Aluminium  and  Iron.  R. 

Fricke  (Z.  anorg.  Chem.,  1925,  144,  267 — 268). — Gallium  is  not 
conveniently  separated  from  large  amounts  of  iron  or  aluminium 
by  precipitating  the  latter  with  excess  of  ammonium  hydroxide, 
but  the  method  may  be  used  when  the  gallium  is  nearly  pure. 

A.  G. 

Colorimetric  Determination  of  Small  Amounts  of  Iron. 

W.  B.  Walker  ( Analyst ,  1925,  50,  279 — 283). — In  the  thiocyanate 
method,  the  use  of  nitric  acid  containing  nitrous  acid  is  recommended 
to  ensure  rapid  oxidation  of  all  ferrous  compounds,  nitrous  acid  being 
then  oxidised  by  hydrogen  peroxide  before  addition  of  thiocyanate. 
Since  phosphates  interfere,  the  ferrocyanide  method  is  to  be  pre¬ 
ferred  ;  nitrous  acid  should  be  removed  by  boiling  before  addition  of 
the  ferrocyanide.  S.  I.  L. 

Electrometric  Titration  in  the  Determination  of  Ferrous 
and  Ferric  Iron  in  Magnetites.  H.  R.  Adam  (J.  S.  Afr.  Chem. 
Inst.,  1925,  8,  7 — 10). — The  direct  determination  of  ferric  iron  is 
carried  out  by  running  a  slight  excess  of  standard  stannous  chloride 
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solution  into  the  almost  boiling  ferric  iron  solution,  and  titrating 
back  with  dichromate  or  iodine.  If  dichromate  is  used,  the  end¬ 
point  is  determined  electrometrically,  and  the  back  titration  may 
be  continued  to  determine  the  total  iron,  there  being  two  sharp  rises 
of  potential,  the  first  when  the  excess  of  stannous  chloride  has  been 
oxidised,  and  the  second  when  the  iron  is  completely  oxidised.  Back 
titration  with  iodine  is  simpler,  but  in  this  case  the  electrometric 
method  has  no  advantage  over  the  use  of  starch  as  indicator.  The 
total  iron  may  also  be  determined  in  the  solution  used  for  the  ferrous 
iron,  for  after  the  determination  of  the  latter  with  dichromate, 
titration  with  stannous  chloride  may  be  carried  out  as  above. 
Titanium  in  solution  does  not  affect  the  reduction  of  iron  by  stannous 
chloride.  B.  F. 

Colorimetric  Determination  of  Molybdenum.  E.  Wende- 
horst  ( Z .  anorg.  Chem.,  1925,  144,  319 — 320). — Hydrogen  sulphide 
is  passed  into  the  ammoniacal  molybdate  solution,  which  is  then 
acidified  and  the  precipitate  collected  and  roasted  to  oxide.  This  is 
dissolved  in  ammonia,  the  solution  evaporated  to  dryness,  and  the 
residue  dissolved  in  a  known  volume  of  water.  An  aliquot  part  of  the 
solutionis  treated  with  a  quantity  of  5%  glycerol  solution  saturated 
with  hydrogen  sulphide ;  0-2A7-sulphuric  acid  is  then  added  drop  by 
drop  until  the  yellow  colour  reaches  its  maximum  intensity.  The 
colour  is  compared  in  a  colorimeter  with  that  of  a  standard  solution 
of  molybdenum  trioxide  treated  in  a  similar  manner.  A.  R.  P. 

Separation  of  Molybdenum  from  Vanadium  as  Sulphide. 

A.  E.  Stoppel,  C.  F.  Sidener,  and  P.  H.  M.-P.  Brinton  (Chem. 
News,  1925,  130,  353 — 355). — Precipitation  of  molybdenum  as 
sulphide  in  a  sulphuric  acid  solution  containing  vanadium  gives 
good  results  if  the  cold  solution  is  saturated  with  hydrogen  sulphide 
and  then  heated  under  pressure.  The  precipitate  contains  a  few 
tenths  of  a  mg.  of  vanadium,  but  a  similar  quantity  of  molybdenum 
fails  to  precipitate,  so  that  there  is  a  compensation  of  errors.  If  an 
ammoniacal  solution  of  molybdic  and  vanadic  acids  issaturated  with 
hydrogen  sulphide  and  then  treated  with  2 — 3  g.  of  tartaric  acid  and 
hydrochloric  acid  until  acid,  all  the  molybdenum  is  precipitated  as 
sulphide,  retaining,  however,  1 — 1-5  mg.  of  vanadium,  which  may  be 
removed  by  reprecipitation.  A.  R.  P. 

Determination  and  Separation  of  Rarer  Metals  from  other 
Metals.  V.  Separation  of  Zirconium  and  Hafnium  from 
Titanium,  Cerium,  and  Thorium.  L.  Moser  and  R.  Lessing 
( Monatsh .,  1924,  45,  323 — 337). — Zirconium  salts  are  precipitated 
by  sodium  arsenate  from  boiling  hydrochloric  acid  solutions  as  a 
hydrated  normal  arsenate,  Zr3(As04)4,  whilst  from  strong  nitric  acid 
solutions  a  zirconyl  salt,  ZrOHAs04,  is  obtained  which  is  more 
easily  filtered.  Fractional  precipitation  of  a  commercial  “pure” 
zirconium  preparation,  by  the  latter  method,  gave  fractions  in  which 
the  equivalent  of  the  metal  varied  from  98-68  to  90-56,  which  shows 
that  hafnium  is  precipitated  with  zirconium  and  that  its  arsenate  is 
still  less  soluble  than  that  of  zirconium.  Conditions  have  been 
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worked  out  and  tested  in  detail  for  the  use  of  this  precipitation  of 
zirconium  as  arsenate  in  separating  it  from  titanium,  cerium,  and 
thorium.  In  presence  of  titanium  and  cerium,  an  excess  of 
hydrogen  peroxide  must  be  present  to  ensure  their  conversion  into 
pertitanic  acid  and  cerous  salts  respectively.  The  separation  from 
thorium  is  satisfactory  only  when  the  acidity  of  the  solution  is 
adjusted  within  a  narrow  range  near  lT3AT-nitric  acid. 

G.  M.  B. 

Precipitation  of  Gold  and  Silver  by  Metallic  Sulphides. 
[Detection  of  Traces  of  Gold  and  Silver  in  Solution.]  A. 

Steigmann  (Ghent. -Ztg.,  1925,  49,  423). — For  the  detection  of  traces 
of  gold  in  a  solution,  hydrogen  peroxide  is  added  followed  by 
solutions  containing  (a)  sodium  sulphite  and  “  metol  ”  and  ( b ) 
sodium  sulphite  and  silver  nitrate.  The  characteristic  colour  of 
the  colloidal  solution  of  silver  obtained  from  the  reagents  added  is 
considerably  modified  by  the  presence  of  gold  and  the  colour  also 
develops  much  more  rapidly.  Traces  of  silver  may  be  detected  in  a 
solution  by  the  same  process,  except  that  the  silver  nitrate  in  the 
reagents  is  replaced  by  mercuric  chloride.  A.  R.  P. 

Elementary  Analysis  of  Organic  Substances  by  Com¬ 
bustion  with  Copper  Oxide  in  a  Vacuum.  J.  Sveda  and  O. 
Procke  (Ghent.  Listy,  1925, 19,  163 — 167). — A  small  quantity  of  the 
substance  is  introduced  in  a  small  platinum  boat  into  a  hard  glass 
combustion  tube  one  end  of  which  is  packed  with  copper  oxide  wire. 
The  tube  is  then  filled  with  alternate  layers  of  copper  oxide  and 
reduced  copper  obtained  from  copper  oxide  wire  and  finally  each 
end  of  the  tube  is  plugged  with  copper  gauze.  After  weighing,  the 
whole  is  introduced  into  a  silica  tube,  which  is  then  connected  by 
well  fitting  stoppers  and  stopcocks  to  a  manometer,  a  drying  tube 
containing  phosphorus  pentoxide,  and  a  Sprengel  vacuum  pump. 
After  evacuation,  the  tube  is  heated  at  750 — 800°  in  an  electric 
f  urnace  and  the  gases  evolved  (carbon  dioxide  and  nitrogen)  are 
withdrawn  into  a  eudiometer  for  analysis.  Hydrogen  is  determined 
from  the  loss  in  weight  of  the  glass  combustion  tube  and  its  contents 
after  making  allowance  for  the  oxygen  required  for  the  combustion 
of  the  carbon  and  for  the  weight  of  the  substance.  A.  R.  P. 

Proving  Identity  of  Two  Organic  Compounds.  E.  Hermann 
(Oesterr.  Chem.-Ztg.,  1925,  28,  86 — 87). — Where  very  small  quantities 
only  are  available,  the  m.  p.  and  behaviour  towards  a  large  number 
of  solvents  are  compared  for  the  substance  under  examination  and 
the  substance  with  which  it  is  suspected  to  be  identical.  Figures 
are  allotted  to  the  behaviour  with  each  solvent,  and  the  succession 
of  these  is  usually  sufficient  to  prove  identity  or  otherwise. 

S.  I.  L. 

Determination  of  Alcohol.  M.  Martini  and  A.  Nourisson 
(Ann.  Falsif.,  1925,  18,  235 — 237). — The  alcohol  is  distilled  into  an 
oxidising  potassium  dichromate  solution,  the  excess  of  dichromate 
reduced  by  potassium  iodide,  and  the  liberated  iodine  titrated  with 
sodium  thiosulphate  solution.  [Cf.  B.,  1925,  520.]  D.  G.  H. 
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Micro  Determination  of  Sugar  or  Reducing  Substance  in 
Blood.  L.  Lorber. — (See  i,  852.) 

Determination  of  a-Cellulose.  C.  G.  Schwalbe  ( Papier - 
Fabr.,  1925,  23,  232 — 233). — A  discussion  of  Jentgen’s  method 
( Kunststoffe ,  1911,  1,  165)  and  various  modifications,  e.g.,  washing 
with  sodium  hydroxide  solution  after  draining  off  the  first  filtrate 
and  the  prolongation  of  the  time  of  treatment.  Mechanical  kneading 
is  not  recommended.  [Cf.  B.,  1925,  539.]  J.  F.  B. 

Determination  of  Pentosan.  F.  W.  Klingstedt  (Z.  anal. 
Chem.,  1925,  66,  129 — 160). — All  carbohydrates  and  vegetable 
substances  that  give  hexoses  on  hydrolysis  yield,  on  distillation  with 
12%  hydrochloric  acid,  hydroxymethylfurfuraldehyde  and  probably 
also  other  compounds  which  form  condensation  products  with 
phloroglucinol,  so  that  under  certain  conditions  the  determination 
of  pentosans  by  this  method  will  give  very  erroneous  results.  The 
solubilities  of  the  phloroglucides  of  furfuraldehyde  and  its  derivatives 
in  alcohol  vary  considerably;  thus  the  methylfurfuraldehyde  com¬ 
pound  is  readily  soluble  in  warm  alcohol,  even  after  it  has  been  dried 
for  8  hours,  whilst  the  furfuraldehyde  compound  is  insoluble  after 
drying,  but  slightly  soluble  when  moist.  Hydroxymethylfurfuralde¬ 
hyde  and  -s-difuryldimethyl  ether  compounds  are  almost  completely 
soluble  in  alcohol  when  moist,  but  less  soluble  when  dried.  Extraction 
of  a  mixed  condensation  product  with  alcohol,  however,  and  calcula¬ 
tion  of  the  insoluble  residue  to  pentosan  invariably  yields  high  results, 
whether  the  condensation  is  carried  out  at  the  ordinary  temperature 
or  in  a  warm  solution  and  whether  the  product  is  dried  or  not  before 
extraction.  Fairly  correct  results  for  pentosan  may  be  obtained  by 
a  careful  regulation  of  the  distillation,  not  more  than  about  150 — 
180  c.c.  being  collected.  When  all  the  furfuraldehyde  has  distilled, 
the  distillate  gives  no  further  green  precipitate  with  a  hydrochloric 
acid  solution  of  phloroglucinol.  The  condensation  should  be  carried 
out  in  cold  solutions  and  the  moist  precipitate  extracted  with  alcohol. 
The  residue  gives  the  minimum  amount  of  pentosan  in  the  substance 
tested.  [Cf.  B.,  Aug.  7th.]  A.  R.  P. 

Colorimetric  Determination  of  Acetone  in  Urine.  M.  H,  P. 

Sitseh. — (Seei,  855.) 

Determination  of  Urea  in  Blood,  etc.  P.  B.  Rehberg,  also 
G.  y  Roig  and  K.  Helmholz,  (See  i,  853.) 

Jaffe's  Reaction  for  Creatinine.  II.  Effect  of  Substi¬ 
tution  in  the  Creatinine  Molecule  and  a  possible  Formula 
for  the  Red  Tautomeride.  I.  Greenwald. — (See  i,  839.) 

Standard  Solution  for  Sahli’s  Haemometer.  A.  K.  J. 

Koxjmans. — (See  i,  851.) 

Determination  of  Xanthrophyll.  F.  M.  Schertz. — (See  i, 
871.) 
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Excitation  Maxima  for  Spectral  Lines  in  the  Striae  of  the 
Positive  Column  of  Hydrogen.  E.  Lau  (Ann.  Physik,  1925, 
[iv],  77, 183 — 194). — Spectrophotometric  records  have  been  obtained 
of  the  distribution  of  light-intensity  arising  from  the  emission 
of  single  lines  at  various  positions  in  the  stride  of  the  positive 
column  in  a  hydrogen  discharge  tube.  Similar  data  have  been 
obtained  for  the  continuous  spectrum.  An  ingenious  device  was 
employed  to  maintain  a  constant  pressure  in  the  stream  of  hydrogen. 
The  Balmer  series  lines,  Ha,  H$,  Hy,  are  most  intense  at  different 
points  in  the  striation.  The  most  important  lines  in  the  Fulcher 
band  spectrum,  6430,  6327,  6224,  6121,  6018,  and  5656,  5548, 
5420,  5302,  occur  most  strongly  at  different  places.  The  shortest 
wave-lengths  in  a  band  system,  e.g.,  6018  and  5302,  correspond 
with  the  smallest  electron- velocities.  The  maximum  of  the  con¬ 
tinuous  spectrum  occurs  at  the  same  place  for  all  wave-lengths 
between  4000  and  5000  A.  The  positions  of  maximum  intensity 
for  series  lines  are  reversed  when  striae  with  a  lower  potential  drop 
are  investigated.  The  probable  change  of  the  electron  velocity 
within  a  striation  is  only  1  volt.  This  may  mean  an  acceleration 
or  a  retardation  according  to  the  type  of  striation. 

The  small  electron  velocity  is  regarded  as  due  to  collisions  of 
electrons  with  hydrogen  molecules.  The  energy  resulting  from  the 
loss  in  velocity  reappears  as  the  continuous  radiation,  which  is 
thus  ascribed  to  a  purely  collisional  mechanism.  In  the  Balmer 
series  and  in  the  continuum,  there  are  two  excitation  maxima  in 
a  double  striation,  but  there  is  only  one  maximum  for  the  Fulcher 
bands.  In  the  first  striation  from  the  cathode,  whether  it  be 
single  or  double,  the  lines  of  the  Balmer  series  (especially  Ha  and 
Hfi)  are  much  weakened  near  the  cathode.  There  is  no  evidence 
of  electrons  existing  in  the  positive  column  with  velocities  greater 
than  those  of  the  exciting  electrons.  (Cf.  Seeliger  and  Okubo, 
Physikal.  Z.,  1924,  25,  337,  who  found  it  necessary  to  assume  that 
a  current  of  faster  electrons  traverses  the  striation.)  11 .  A.  M. 

Hydrogen  Spectrum  of  Constant  Frequency-difference. 

J.  W.  Nicholson  (Month.  Not.  Roy.  Astr.  Soc.,  1925,  85,  656 — 
659). — Among  the  lines  of  the  secondary  spectrum  of  hydrogen 
showing  a  normal  Zeeman  effect,  and  therefore  probably  of  atomic 
origin,  a  number  may  be  picked  out  between  3732*25  and  4966*98  A. 
which  have  an  approximately  constant  wave-number  difference  of 
1313.  Another  large  group  nearer  the  red  end  has  a  wave-number 
difference  which  is  nearly  the  same,  namely,  1300.  The  lines  of 
these  two  groups,  which  have  certain  members  in  common,  are 
also  most  characteristically  unaffected  by  the  presence  of  helium. 
They  appear  to  belong  to  a  series  spectrum  nearer  to  the  neon  than 
vol.  cxxviii.  ii.  26 
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to  the  helium  type,  and  they  show  a  certain  resemblance  to  the 
nebular  and  to  the  Wolf-Rayet  spectra.  Another  class  of  lines 
previously  described  (this  vol.,  ii,  468),  which  show  no  Zeeman 
effect,  form  widely  separated  bands  of  molecular  origin.  M.  S.  B. 

Hydrogen-like  Spectra  from  the  Point  of  View  of  the 
Polarisability  of  the  Atom-core.  E.  Schrodinger  (Ann. 
Physik,  1925,  [iv],  77,  43 — 70). — The  polarisability  of  the  core  of 
atoms  of  noble  gases  has  been  calculated  for  the  p-,  d-,  and  /-series. 
It  is  fairly  constant  within  a  series ;  in  many  cases  it  is  accurately 
so.  In  the  same  spectrum,  the  variation  from  series  to  series  is 
usually  in  the  sense  that  the  constant  polarisability  for  one  series 
is  a  multiple  of  that  of  another  series.  The  polarisability  of  the 
core  in  outer  orbit  series  may  be  accepted  as  fairly  constant. 
Evidence  is  brought  forward  showing  that  the  outer  orbits  of  lithium 
and  sodium  are  weakly  bound.  The  remarkable  disturbance  of 
the  Bergmann  Series  for  Alii  can  be  explained  on  the  basis  of  a 
very  great  polarisability  for  exciting  frequencies  which  are  smaller 
than  the  resonance  frequency,  and  a  negative  polarisability  for 
frequencies  greater  than  the  resonance  frequency.  This  explanation 
is  tentatively  extended  to  the  arc  spectra  of  the  alkaline  earths. 
All  calculations  are  based  on  whole  number  impulse  quanta  and  an 
attempt  is  made  to  state  the  case  for  and  against  this  method  of 
treatment.  R.  A.  M. 

Structure  of  the  Band  Spectrum  of  Helium.  III.  The 
Doublet  Bands.  W.  E.  Curtis  and  R.  G.  Long  ( Proc .  Roy. 
Soc.,  1925,  A,  108,  513—541;  cf.  A.,  1923,  ii,  351).— New  data  of 
the  doublet  bands  of  helium,  which  are  unique  in  conforming  to  a 
line-series  law,  have  been  secured,  extending  the  main  series  to  the 
eighth  member,  and  their  structure  has  been  studied  in  detail. 
Previous  difficulties  of  interpretation  have  been  to  a  large  degree 
overcome.  New  and  much  more  accurate  values  of  the  molecular 
moments  of  inertia  and  separation  of  the  nuclei  have  been  obtained. 
Support  is  afforded  to  Lenz’s  suggestion  ( Verh .  d.  Phys.  Ges.,  1919, 
21,  632)  that  the  structure  of  the  helium  molecule  may  be  related 
to  that  of  the  hydrogen  molecule.  Light  is  thrown  on  the  nature 
of  the  perturbations  occurring  in  two  of  the  bands.  The  second 
series  of  doublets  is  re-examined,  and,  although  the  data  are  much 
less  extensive,  the  results  of  the  analysis  are  closely  similar  to 
those  obtained  from  the  main  series.  It  is  concluded  that  the 
two  series  must  originate  from  the  same  molecule,  but  a  different 
radiating  electron.  L.  F.  G. 

Characteristic  X-Rays  from  Lithium.  G.  K.  Rollefson 
(Physical  Rev.,  1925,  [ii],  25,  740 — 746). — By  photoelectrical  deter¬ 
mination,  values  for  radiation  and  ionisation  potentials  of  lithium 
are,  respectively,  39-2,  43-07,  46-0  volts  and  48-4  volts.  Extension 
of  the  Moseley  curve  for  the  K a  lines  gives,  on  interpolation,  the 
following  wave-lengths  :  lithium,  286-5  A ;  beryllium,  132-8 ; 
boron,  74-4;  carbon,  49-0;  nitrogen,  33-2 ;  oxygen,  24-4;  fluorine, 
18-6;  neon,  14-8  A.  A.  A.  E. 
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Further  Spectra  Associated  with  Carbon.  R.  C.  Johnson 
(. Proc .  Roy.  Soc.,  1925,  A,  108,  343 — 355). — The  spectra  associated 
with  carbon,  which  are  developed  in  vacuum  tubes  containing 
helium  and  a  trace  of  carbon,  have  been  studied  in  the  ultra-violet. 
A  number  of  new  faint  lines  are  recorded  in  the  region  4000 — - 
2400  A.,  but  it  has  not  been  found  possible  to  deduce  any  general 
laws  governing  the  alteration  of  the  intensity  distribution  caused 
by  helium.  Several  new  members  of  the  Comet  Tail  bands  are 
recorded  in  the  near  ultra-violet,  and  a  new  spectrum  is  described 
which  is  associated  with  these  bands,  and  is  of  similar  structure, 
but  degraded  in  the  opposite  direction.  The  new  bands  lie  between 
4235  and  3314  A.  Their  presence  in  the  cometary  spectrum  is 
uncertain.  The  negative  carbon  bands  were  well  developed  in 
the  same  tube,  and  have  been  remeasured  and  arranged  in  series. 

S.  B. 

Origin  of  the  Auroral  Green  Line  5577  A.,  and  other  Spectra 
Associated  with  the  Aurora  Borealis.  J.  C.  McLennan  and 
G.  M.  Shrum  (Proc.  Roy.  Soc.,  1925,  A,  108,  501 — 512). — In  studying 
the  effect  of  large  admixtures  of  helium  or  of  neon  on  the  spectrum 
of  oxygen,  a  hitherto  unknown  line,  of  wave-length  5577-35ik0-15  A., 
has  been  photographed;  it  is  very  sharp  and  is  subject  to  great 
fluctuations  in  intensity.  Evidence  is  produced  to  prove  that  this 
line  is  identical  with  the  auroral  green  line  X=5577-350=j=0-005  A. 
This  line  is  attributed  to  some  hitherto  unknown  spectrum  of  oxygen, 
and  is  not  a  limiting  member  of  the  ordinary  band  spectrum  of 
this  substance.  It  has  been  observed  faintly  in  highly-purified 
oxygen  when  using  currents  of  high  density.  Helium  has  been 
used  to  bring  out  the  bands  of  nitrogen  (cf.  Merton  and  Pilley, 
this  vol.,  ii,  333)  with  an  intensity  distribution  similar  to  that 
found  in  the  aurora.  The  possibility  of  metastable  helium  acting 
as  the  exciting  agent  in  the  auroral  spectrum  is  discussed.  L.  F.  G. 

Resonance  Lines  of  Neon.  G.  Hertz  (Z.  Physik,  1925,  32, 
933 — 939). — The  spectrum  of  a  low- voltage  arc  in  neon  was  photo¬ 
graphed  in  a  vacuum  grating  spectrograph  and  two  strong  lines 
were  found  at  735-7  and  743-5  A.  Their  difference  in  frequency 
agrees  with  the  difference  of  the  terms  ls2  and  ls4,  and  are  the 
combinations  of  these  terms  with  the  ground  term.  They  are 
resonance  lines.  The  two  ionisation  potentials  of  neon  are  21-47 
and  21-57  volts,  in  agreement  with  the  value  21-5  obtained  by  the 
electron  impact  method.  E.  B.  L. 

Spectrum  of  Sodium  at  Low  Voltages.  F.  H.  Newman  (Phil. 
Mag.,  1925,  [vi],  50,  165 — 173). — The  sodium  low-voltage  spectrum 
was  determined  in  a  three-electrode  discharge  tube  in  which  sodium 
vapour  was  subjected  to  electron  bombardment  by  electrons 
emitted  from  a  heated  tungsten  wire  cathode,  and  accelerated  by  a 
potential  difference  applied  between  the  grid  and  cathode.  On 
the  basis  of  Bohr’s  theory  of  atomic  structure,  it  is  shown  that 
by  bombarding  the  vapour  by  electrons  of  increasing  energy,  lines 
of  the  arc  spectrum  should  be  emitted  by  the  permitted  inter- 
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orbital  transfers,  up  to  an  electron  energy  of  5*12  volts,  at  which 
value  the  whole  of  the  arc  spectrum  should  appear.  Photographic 
observations  showed  the  development  of  the  spectrum  in  the  order 
of  the  potentials  predicted  by  theory.  At  2-2  volts,  wave-lengths 
5896  and  5890  A.  only  appear.  At  4*0  volts,  the  lines  3303  and 
3302  A.  are  excited,  and  the  lines  6161,  6154,  and  5688,  5683  A. 
are  emitted  at  4-4  and  4-6  volts,  respectively.  F.  G.  T. 

Spectra  of  Doubly  and  Trebly  Ionised  Phosphorus.  M.  O. 

Saltmarsh  ( Proc .  Boy.  Soc.,  1925,  A,  108, 332 — 343). — Observations 
have  been  made  on  the  spectrum  of  phosphorus  from  a  vacuum 
tube  containing  the  vapour  of  yellow  phosphorus  and  a  variable 
amount  of  hydrogen,  excited  by  a  condensed  discharge  with  and 
without  self-induction.  By  making  use  of  the  intensity  changes 
with  alteration  of  the  discharge,  the  lines  corresponding  with  the 
different  states  of  ionisation  have  been  selected.  The  series  system 
of  doubly  ionised  phosphorus,  III,  is  a  doublet  system,  in  accordance 
with  the  spectroscopic  displacement  law.  Approximate  values  of 
the  -v  arious  series  terms  have  been  obtained.  Three  members  of 
the  triplet  series  of  trebly-ionised  phosphorus  have  been  identified. 
It  has  now  been  observed  that,  for  three  groups  of  elements,  the 
sharp  terms  are  greater  than  the  diffuse  terms  with  the  same 
Rydberg  numbers  for  the  neutral  and  singly  ionised  atom,  but 
smaller  for  the  doubly  and  trebly  ionised  atom.  S.  B. 

Intensity  Relations  of  Triplet  Components  of  the  Alkaline 
Earths  and  Spark  Doublets  of  Calcium.  H.  B.  Dorgelo 
(Physica,  1924,  4,  281 — 286;  cf.  A.,  1924,  ii,  282;  Burger  and 
Dorgelo,  Z.  Physik,  1924,  23,  258). — Rules  previously  given  are 
confirmed.  The  intensity  ratio  for  the  triplets  ps  and  pd  is  5  :  3  :  1, 
for  the  db  triplet  7  :  5  :  3.  The  spark  doublet  of  the  principal  and 
sharp  series  of  calcium  has  the  same  ratio  (2  :  1)  as  the  arc  doublet 
of  the  alkali  metals.  The  complex  spark  doublet  Itt — 28  of  calcium 
gave  the  same  value  as  the  complex  arc  doublet  of  caesium. 

Chemical  Abstracts. 

Structure  of  the  Spectrum  of  Scandium.  II.  M.  A. 

Catalan  (Anal.  Pis.  Quint .,  1924,  22,  497 — 505;  cf.  A.,  1923,  ii, 
104). — A  revision  of  the  classification  of  the  terms  of  the  spectrum 
of  ionised  scandium.  Two  new  multiplets  are  given.  The  selection 
principle  as  modified  by  Laporte  (A.,  1924,  ii,  364)  is  valid  for  this 
spectrum.  G.  W.  R. 

Reported  K(34  Line  in  the  X-Ray  Spectra  of  Molybdenum 
and  Palladium.  S.  K.  Allison  ( Nature ,  1925,  115,  978 — 
979). — No  evidence  has  been  obtained,  in  the  case  of  molybdenum, 
for  the  existence  of  the  [i4  line  described  by  Leide  (this  vol.,  ii, 
457) ;  however,  in  the  region  in  which  it  should  occur,  a  discon¬ 
tinuity  in  the  general  radiation  always  appeared,  due  to  the  absorp¬ 
tion  by  the  target  of  its  own  radiation.  It  is  possible  that  the 
effect  might  be  mistaken  for  a  faint  line  on  the  short  wave-length 
side  of  the  y  line.  A.  A.  E. 
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Stages  in  the  Excitation  of  the  Spectra  of  Cadmium.  A.  E. 

Ruark  and  R.  L.  Chenault  (J.  Opt.  Soc.  Amer.,  1925,  10,  653 — 
659). — Errors  may  be  introduced  into  the  determination  of  the 
energy  of  electron  impact  required  for  the  excitation  of  a  spectrum 
line,  by  the  occurrence  of  successive  impacts  upon  a  given  atom. 
Tables  giving  the  appearance  voltages  of  lines  should  therefore  be 
accompanied  by  data  of  the  current  densities  at  which  the  observ¬ 
ations  were  made.  Such  observations  are  supplied  for  the  cadmium 
lines  developed  in  a  three -electrode  tube  with  applied  voltages  of 
8 — 65  volts.  S.  B. 

Nature  of  the  Iodine  Line  2062  A.  L.  A.  Turner  and  K.  T. 
Compton  (Physical  Rev.,  1925,  [ii],  25,  791 — 794). — The  authors’ 
experimental  results  are  explicable  on  the  assumption  that  the 
iodine  line  2062  A.  is  not  a  resonance  line,  but  that  the  atoms 
which  absorb  it  are  in  a  state  of  which  the  energy  level  is  0-545 
volt  above  the  normal.  The  existence  of  a  resonance  line  of  atomic 

iodine  between  1750  A.  and  1890  A.  is  indicated.  A.  A.  E. 

• 

Tungsten  A-Ray  Emission  and  Absorption  Spectra.  R.  V. 

Zumstein  (Physical  Rev.,  1925,  [ii],  25,  747 — 752). — An  investig¬ 
ation  of  the  M  series  lines  of  tungsten,  using  a  vacuum  spectro¬ 
meter.  In  the  emission  spectrum,  faint  lines  ^=6-857  A.  and 
r/2=6-789  A.  have  been  observed,  and  Hjalmar’s  two  components 
of  the  a  and  3  lines  measured  at  a'=6-948  A.,  3'=6-720  A.  Lines 
were  observed  in  the  absorption  spectrum  at  6-708,  6-475,  5-416, 
4-800,  and  4-365  A.  There  is  also  an  unpredicted  component, 
Af3'  =  5-380  A.  A.  A.  E. 

The  Mercury  Line  2270  A.  (ls—2p1).  T.  Ta^  amine  and 
M.  Fukuda  (Sci.  Papers  Inst.  Phys.  Res.  Tokyo,  1925,  2,  293 — 
298). — This  line,  not  hitherto  observed  directly,  has  been  found  in 
the  mercury  arc  spectrum.  The  wave-length  appears  to  be  shifted 
by  about  0-1  A.,  according  as  the  line  is  produced  by  a  condensed 
discharge  or  in  the  side-glow  of  an  arc.  W.  A.  C. 

Rotating  Arc  between  Carbon  Electrodes.  Pauthenier 
(Compt.  rend.,  1925,  180,  1833 — 1836). — Details  of  a  new  method. 

R.  A.  M. 

Complex  Structure  of  Spectra.  S.  Goudsmit  (Z.  PhysiJc, 
1925,  32,  794 — 798). — A  variation  of  Pauli’s  treatment  of  electron 
grouping  and  quantum  numbers  for  an  atom  under  the  influence 
of  a  strong  magnetic  field  is  developed  and  applied  to  the  spectra 
of  neon  and  lead.  E.  B.  L. 

Intensities  of  Lines  in  Multiplets.  I.  Theory.  H.  N. 

Russell  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  314 — 322). — Formulae 
are  developed  wdiich  represent  fairly  closely  all  the  available  data. 

J.  S.  C. 

Intensities  of  Lines  in  Multiplets.  II.  Observed  Data. 

H.  N.  Russell  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  322 — 328). — The 
theory  developed  (preceding  abstract)  is  compared  with  the  observed 
data,  the  agreement  being  close.  J.  S.  C. 
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Classification  of  Enhanced  Lines  of  Various  Elements.  I. 

M.  Kimura  and  G.  Nakamura  (Japan.  J.  Phys.,  1924,  3,  197 — 
215). — Examination  of  the  spark  spectra  of  about  thirty  elements 
has  shown  that  their  enhanced  lines  may  be  grouped  according  to 
their  lengths.  All  members  of  a  group  behaved  similarly  when 
either  the  self-induction,  capacity,  or  spark  gap  was  varied.  From 
consideration  of  the  fact  that  the  larger  is  the  enhanced  line  the 
smaller  will  be  the  amount  of  energy  required  to  excite  it,  a  classi¬ 
fication  of  the  groups  as  II,  III,  IV,  or  spark,  super  spark,  and  super- 
super  spark  indicates  that  the  lines  in  each  group  are  emitted  by 
singly,  doubly,  and  triply  ionised  atoms,  respectively.  From  these 
considerations,  the  number  of  electrons  easily  detachable  from  an 
atom  under  an  intense  electrical  discharge  increases  with  the 
positive  valency  of  the  element  and  reaches  a  maximum  with 
groups  IV  or  V  of  the  periodic  table.  A.  E.  M. 

Classification  of  Enhanced  Lines  of  Various  Elements.  II. 
Spectra  of  Intermittent  Arc  Shunted  by  a  Condenser.  M. 

Kimura  ( Japan  J.  Phys.,  1924,  3,  217 — 225). — Using  an  intermittent 
condensed  arc  and  varying  the  voltage  up  to  440  volts,  certain 
classes  of  enhanced  lines  appeared  in  succession.  Spark  lines 
appeared  first,  then  super  spark,  and  finally  super-super  spark. 
In  the  cases  of  zinc  and  copper,  no  super  spark  lines  appeared  even 
in  the  440  volts  arc,  whilst  with  the  other  elements,  antimony, 
bismuth,  platinum,  cadmium,  and  tin,  these  were  obtained  easily 
at  220  volts.  Super- super  spark  lines  appeared  in  the  440  volt 
arc  of  lead,  but  not  in  the  arcs  of  antimony,  bismuth,  or  tin. 

A.  E.  M. 

Doublets  and  Triplets  in  the  Spectra  of  Different  Elements. 

Y.  Sugiura  (Japan  J.  Phys.,  1924,  3,  155 — 185). — Mathematical. 
Doublets  and  triplets  are  deduced  as  being  emitted  by  atoms 
having  one  and  two  valency  electrons,  respectively.  Expressions 
for  the  wave-number  differences  of  doublets  and  triplets  are  obtained 
from  the  energy  difference  due  to  the  intra-atomic  magnetic  fields 
set  up  by  the  elliptic  orbits  of  the  electrons.  These  calculated  values 
are  in  good  agreement  with  those  observed  for  the  doublets  of  the 
alkali  elements  and  for  the  copper,  silver,  and  aluminium  groups. 
Calculated  values  of  the  wave-number  differences  Avy2'3  and  Ard23 
for  the  elements  of  the  second  column  of  the  periodic  table  are 
in  fair  agreement  with  observation.  The  bearing  of  the  work  on 
the  orientation  of  electron  orbits  in  atoms  is  discussed.  A.  E.  M. 

Spark  Spectra  in  the  Schumann  Region.  L.  and  E.  Bloch 
(J.  Phys.  Radium,  1925,  [vi],  6,  105 — 120;  cf.  A.,  1921,  ii,  3,  286, 
364;  Lang,  Phil.  Trans.,  1924,  A,  224,  371). — Valuable  additions 
to  the  data  of  spark  spectra  in  the  region  1850 — 1300  A.  have  been 
made  by  the  use  of  two  vacuum  spectrographs  with  fluorite  optical 
parts.  In  the  later  model,  the  fluorite  was  of  very  good  quality 
and  the  absence  of  fluorescence  together  with  the  use  of  a  very 
fine  slit  have  enabled  the  authors  to  obtain  plates  which  show  a 
decided  advance  in  respect  of  detail.  Hundreds  of  newT  lines  are 
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recorded  and  many  lines  hitherto  regarded  as  simple  have  been 
resolved  into  doublets  or  triplets.  The  radical  changes  involved 
in  the  spectra  have  necessitated  the  publication  of  new  lists  of  wave¬ 
lengths  for  iron,  nickel,  cobalt,  and  tungsten.  Data  for  copper, 
silver,  gold,  platinum,  manganese,  and  chromium  will  appear  later. 
In  the  new  arrangement,  the  prism  consists  of  two  30°  fluorite  prisms 
and  a  mirror ;  in  the  spark  gap,  the  current  of  hydrogen  employed 
formerly  has  been  replaced  by  nitrogen.  An  important  experi¬ 
mental  difficulty  in  the  work  was  the  increasing  opacity  of  the 
fluorite  window.  An  invisible  deposit  is  formed  which  is  only 
removed  by  dismounting  the  window  and  washing  both  sides  with 
benzene.  The  photographs  were  calibrated  by  means  of  the  follow¬ 
ing  lines  determined  by  means  of  a  vacuum  grating  spectrograph. 
1807*70,  1751*80,  1657*86,  1561*35,  and  1335*70  (carbon) ;  1935*79, 
1930*97,  and  1858*13  (aluminium);  1742*81  and  1494*63  (nitrogen). 
A  series  of  secondary  standards  in  the  aluminium  spectrum  was 
also  used.  These  may  be  as  much  as  0*2  A.  in  error.  Hence  the 
absolute  values  of  the  wave-lengths  recorded  may  be  in  error 
owing  to  uncertainty  in  the  standards,  but  the  intervals  between 
lines  are  known  accurately  to  within  a  few  hundredths  of  an 
angstrom.  The  table  for  iron  extends  from  1895*53  to  1505*16  ; 
for  nickel  about  270  new  lines  are  recorded  down  to  1370*31 ; 
cobalt  shows  346  lines  from  1882*14  to  1424*82,  of  which  150  are 
new.  The  tungsten  spectrum  shows  a  very  large  number  of  lines 
down  to  1450.  (Cf.  A.,  1924,  ii,  214.)  R.  A.  M. 

Theory  of  the  Continuous  X-Ray  Spectrum.  M.  Bron- 
stein  ( Z .  Physik,  1925,  32,  881 — 885). — It  is  shown  that  a  small 
correction  should  be  applied  in  deducing  the  sharp  edge  of  the 
continuous  spectrum  from  Einstein’s  hv  relation,  dependent  on  the 
angle  between  the  beam  of  A -rays  and  the  direction  of  the  cathode 
rays.  E.  B.  L. 

Spectroscopic  Evidence  of  ./-Transformation  of  X-Rays. 

M.  Siegbahn  {Nature,  1925, 116,  11 — 12). — Responsibility  is  denied 
for  some  of  the  K  wave-length  values  ascribed  to  the  author  by 
Khastgir  and  Watson  (this  vol.,  ii,  336).  Leide’s  new  and  more 
accurate  values  yield  no  trace  of  such  discontinuities  as  are  described 
by  Khastgir  and  Watson.  A.  A.  E. 

Spectroscopic  Evidence  of  /-Transformation  of  X-Rays. 

W.  W.  Nipper  ( Nature ,  1925,  116,  12). — Siegbahn’s  (preceding 
abstract)  contentions  are  supported.  Although  the  greatest 
deviation  of  the  values  employed  from  more  recent  wave-length 
determinations  occurred,  by  coincidence,  at  points  corresponding 
with  two  of  the  critical  absorbabilities  for  /-transformation  of 
A- rays,  there  is  no  spectroscopic  evidence  for  the  existence  of  the 
phenomenon.  A.  A.  E. 

Spectroscopic  Evidence  of  /-Transformation  of  X-Rays. 

S.  R.  Khastgir  and  W.  H.  Watson  ( Nature ,  1925,  116,  47). — 
Polemical  and  explanatory  (cf.  this  vol.,  ii,  336,  and  preceding 
abstracts).  A.  A.  E. 
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The  Term  Problem  of  Doublet  Spectra,  with  Particular 
Reference  to  X-Ray  Spectra.  G.  Wentzel  (Ann.  Physik, 
1925,  [iv],  76,  803 — 828). — A  complete  representation  of  the  terms 
of  the  X-ray,  as  well  as  of  the  alkali  spectra,  can  be  obtained  if 
the  energy  of  the  n %  orbit  is  calculated  by  the  separation  method, 
taking  into  account  the  relativity  effect  and  penetration  into  inner 
electron  shells.  If  the  energy  is  calculated  from  the  relativistic 
fine  structure  constant  a2={27 Te2jhc)2,  the  principal  term  (non- 
relativistic)  involves  fractional  azimuthal  quantum  numbers,  as  in 
the  suggestion  of  Heisenberg  (this  vol.,  ii,  3).  By  assuming  that 
the  charge  on  the  shell  of  the  atom  is  very  small  compared  with 
that  on  the  kernel,  the  calculation  for  the  X-ray  and  Millikan 
ultra-violet  spectra  is  much  simplified.  The  whole  of  the  alkali 
and  X-ray  terms  may  be  expressed  as  functions  of  two  quantum 
numbers  n  and  k,  if  negative  as  well  as  positive  values  of  k  are 
admitted.  The  expression  found  by  the  author  for  the  screening 
doublets  (A-\/v/I2)/0'6— integer  (Z.  Physik,  1923,  16,  46)  is  obtained 
by  assuming  that  k2  is  very  small  compared  with  n2.  The  Sommer- 
feld  fine  structure  theory  follows  from  the  application  of  these 
ideas  to  the  hydrogen  atom.  F.  G.  T. 

X-Rays  Terms  and  Intensities.  H.  R.  Robinson  (Phil. 
Mag.,  [vi],  1925,  50,  241 — 250;  cf.  A.,  1923,  ii,  818). — Previous 
work  has  been  extended  and  made  more  accurate  by  the 
production  of  secondary  X-ray  spectra  from  targets  of  uranium 
oxide,  thorium  nitrate,  gold,  arsenic  oxide,  manganese  oxide,  and 
titanium  oxide.  The  general  distribution  of  intensity  among  the 
sub-groups  of  the  secondary  rays  follows  closely  the  results  of  the 
previous  work,  shoving  clearly  that  so  long  as  the  critical  absorp¬ 
tion  frequency  of  a  group  is  not  too  far  removed  from  the  frequency 
of  the  incident  radiation,  most  of  the  secondary  electrons  come 
from  the  softer  sub-groups.  As  the  critical  absorption  frequency 
decreases,  the  maximum  intensity  in  the  sub-groups  shifts  gradually 
from  the  softer  towards  the  harder  members.  This  holds  generally 
in  the  M  and  N  as  well  as  in  the  L  sub-groups.  A  comparison  of 
visual  and  photometric  observations  of  intensities  indicates  that 
the  former  somewhat  exaggerates  the  differences  in  intensity.  The 
photometer  curves  especially  indicate  the  diffuseness  of  the  low- 
velocity  side  of  the  lines,  due  mainly  to  the  straggling  of  electrons 
from  deeper  layers  of  the  target.  F.  G.  T. 

Exact  Determination  of  Characteristic  Atomic  Frequencies 
in  the  Spectral  Region  between  Visible  Light  and  X-Rays. 

Holweck  (J.  Chim.  Phys.,  1925,  22,  311 — 318;  cf.  Holweck, 
Compt.  rend.,  1921,  173,  709). — The  critical  potentials  of  some 
elements  have  been  determined  by  a  modification  of  the  “  gaseous 
anticathode  ”  method  of  Mohler  and  Foote.  The  gas  was  contained 
in  the  chamber  of  a  negatively  charged  electroscope  through  which 
was  passed  a  beam  of  X-rays,  issuing  from  a  molybdenum  anode 
as  the  result  of  the  collision  of  a  stream  of  electrons,  emitted  at  a 
difference  of  potential  V.  If  V  is  comparatively  small  the  X-ray 
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radiation  forms  a  continuous  spectrum,  and  the  critical  potential 
is  indicated  by  a  break  in  the  curve  connecting  V  with  the  degree 
of  ionisation.  The  following  values  were  found  for  the  Lm  critical 
potentials  in  volts:  argon,  246-5^1 ;  chlorine,  203 1 ;  sulphur, 
163±1;  phosphorus,  128  ±2;  silicon,  98±2;  aluminium,  68±2. 
The  substances  used  were  argon,  hydrogen  chloride,  hydrogen 
sulphide,  hydrogen  phosphide  PH3,  and  hydrogen  silicide  SiH4; 
for  aluminium  the  beam  was  passed  through  a  thin  sheet  of  the 
metal.  The  author’s  previous  value  for  aluminium  ( loc .  cit.)  is  in 
error  owing  to  a  wrong  correction.  W.  H.-R. 

Generally  Accepted  Explanation  of  the  Zeeman  Triplet 
on  a  Quantum  Basis.  W.  M.  Hicks  ( Nature ,  1925,  115,  978). 
— In  the  usual  way  of  applying  Larmor’s  theorem  to  the  explanation 
of  the  Zeeman  effect,  it  is  tacitly  assumed  that  after  the  imposition 
of  the  magnetic  field  the  rotating  system  is  the  same  as  before, 
with  simply  the  rotation  superposed.  This  assumption  is  incorrect, 
and  it  is  objected  that  the  new  orbit  ceases  to  be  quantised,  and 
that  the  total  energy  is  supposed  to  be  altered  by  the  action  of  a 
magnetic  field  on  a  moving  electron.  A  consideration,  however, 
of  actual  orbits  leads  to  the  result  that  no  effect  is  to  be  expected, 
or  if  so  that  the  magnitude  must  depend  on  the  second  or  higher 
powers  of  H.  A.  A.  E. 

Quantum  Theory  of  Multiplet  Structure  and  the  Anomalous 
Zeeman  Effect.  W.  Heisenberg  (Z.  Physik,  1925,  32,  841 — 
860). — The  theory  of  the  interaction  between  an  electron  and  the 
atomic  core  involves  the  ambiguity  that  for  one  definite  stationary 
state  of  the  core  and  of  the  outer  electrons  there  are  two  values 
for  the  energy  of  their  interaction,  and,  conversely,  for  one  value 
of  this  energy  there  are  two  systems  of  stationary  states  for  the 
electron  and  the  core.  Schemes  are  developed  which  yield  an  inter¬ 
pretation  of  some  of  the  observed  regularities  of  multiplets. 

E.  B.  L. 

Intensity  of  the  Components  in  the  Zeeman  Effect.  L.  S. 

Ornstein,  H.  C.  Burger,  and  W.  C.  van  Geel  (Z.  Physik,  1925, 
32,  681' — 683). — The  intensities  of  the  components  of  the  zinc 
triplet  4810,  4722,  4680  A.  (2 pi—ss)  were  determined,  using  a  grating 
spectrograph  and  a  Moll  microphotometer.  The  results  show 
satisfactory  agreement  with  theory  (cf .  Honl,  ibid.,  1925,  31,  340 ; 
Ornstein  and  Burger,  this  vol.,  ii,  340).  E.  B.  L. 

Polarisation  of  Resonance  Radiation  and  the  Duration  of 
Excited  State.  K.  It.  R  am  an  at  ha  n  ( Proc .  Indian  Assoc.  Cult. 
iSci.,  1925,  9,  93 — 102). — The  changes  of  polarisation  of  the  resonance 
radiation  of  mercury  vapour  in  weak  magnetic  fields  (Wood  and 
Ellett,  Proc.  Roy.  Soc.,  1923,  A,  103,  396)  can  be  explained  by 
taking  into  account  the  Larmor  precession  of  the  orbit  of  the 
electron  round  the  direction  of  the  magnetic  field,  and  the  finite 
duration  of  the  excited  condition  of  the  atom.  The  duration  of 
the  excited  state  required  to  explain  the  decrease  of  polarisation 
in  mercury  vapour  resonance  when  a  magnetic  field  is  applied 
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parallel  to  the  direction  of  observation,  and  perpendicular  to  the 
incident  beam  of  light,  is  consistent  with  Wien’s  determination  of 
the  same  quantity  (A.,  1924,  ii,  362).  The  changes  in  intensity 
and  polarisation  of  the  resonance  radiation  when  the  mercury 
vapour  is  mixed  with  hydrogen,  helium,  argon,  or  air  (Wood, 
Phil.  Mag.,  1922,  [vi],  44,  1107)  can  be  explained  by  assuming  a 
finite  time  of  excitation  of  the  atom,  and  that  the  effect  of  a  collision 
is  either  to  destroy  the  radiation  or  to  disturb  the  polarisation  so 
as  to  make  its  direction  random.  F.  G.  T. 

Excitation  and  Ionisation  Potentials  of  Rare  Gases.  G. 

Hertz  and  R.  K.  Kloppers  ( Physica ,  1924,  4,  367 — 372;  cf.  A., 
1922,  ii,  733 ;  1923,  ii,  281 ;  Z.  Physik,  1923, 18,  307).— The  method 
previously  employed  is  modified  by  the  use  of  an  equipotential 
nickel  cathode.  Values  of  the  resonance  potentials  are  :  argon, 
11*5,  13-0,  13-9  volts;  krypton,  9-9,  10-5,  11-5,  12T  volts;  xenon, 
8-3,  9-9,  1V0  volts.  Ionisation  potentials  (±0-1  volt)  are  :  argon, 
15-4;  krypton,  13-3  (p=0-07  mm.);  xenon,  11-5  (p=0-12  mm.). 
These  values  do  not  correspond  with  a  single  spectral  term,  but 
with  average  values  for  groups  of  neighbouring  terms. 

Chemical  Abstracts. 

Experimental  Study  of  Directions  of  Emission  of  Photo- 
Electrons.  P.  Auger  ( Compt .  rend.,  1925,  180,  1939 — 1941 ; 
cf.  this  vol.,  ii,  618). — The  expression  P=simWo)  .  sin2XdX  for  the 
probability  of  emission  of  a  photo -electron  in  a  small  solid  angle 
dcudX  making  an  angle  w  (the  colatitude)  with  the  direction  of  the 
exciting  X-ray  pencil  was  deduced  in  the  earlier  paper.  The 
experimental  distributions  are  considered  in  two  stages,  as  functions 
of  w  and  X,  respectively.  The  integral  of  sin3u>  is  expressed  as 
|(1— cosio)[l  —  \  cosoj(l-f  coscu)]  and  that  of  sin2XdX  as  4(X— sinX 
cosX).  The  experimental  and  theoretical  curves  are  of  the  same 
type.  R.  A.  M. 

Distribution  of  Initial  Velocities  among  Thermionic 
Electrons.  L.  H.  Germer  ( Physical  Rev.,  1925,  [ii],  25,  795 — 
807).— Measurements  were  made  of  the  number  of  electrons  from  a 
tungsten  filament  at  1440 — 2475°  Abs.  which  arrived  at  a  coaxial 
cylindrical  electrode  against  various  retarding  potentials.  The  ex¬ 
periments  showed  that  the  thermionic  electrons  emitted  from  tung¬ 
sten  into  a  high  vacuum  have  velocity  components  distributed 
according  to  Maxwell’s  law  for  the  distribution  of  velocities  in  an 
electron  atmosphere  in  temperature  equilibrium  with  the  hot 
filament.  A.  A.  E. 

Schottky’s  Method  of  Determining  the  Distribution  of 
Velocities  among  Thermionic  Electrons.  C.  Davisson 
(Physical  Rev.,  1925,  [ii],  25,  808 — 811). — Schottky’s  formula  for 
the  thermionic  current  from  a  filament  to  a  coaxial  cylinder  fails 
when  the  potential  at  any  distance  x  from  the  axis  is  less  than 
Vr2 (R2—x2)fx2(R2—r2),  where  V  is  the  potential  of  the  filament 
with  respect  to  the  cylinder,  r  and  R  are  the  radii  of  filament  and 
cylinder,  respectively,  and  r<x<R.  A.A.E. 
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Modification  of  the  Laws  of  Emission  of  Ions  from  Hot 
Metals  by  the  Quantum  Theory.  S.  C.  Roy  ( Proc .  Indian 
Assoc.  Cult.  Sci.,  1925,  9,  61 — 81). — The  probability  of  identity 
between  photo-electric  and  thermionic  work-functions  is  discussed. 

W.  A.  C. 

Vaporisation  of  Electrons.  N.  v.  Raschevsky  (Z.  Physik, 
1925,  32,  746 — 752). — It  is  assumed  that  the  emission  of  electrons 
from  a  hot  body  can  be  treated  as  being  analogous  to  ordinary 
vaporisation  of  molecules,  that  the  electrons  behave  like  a  mon¬ 
atomic  gas,  and  that  energy  transference  between  the  electrons  and 
atoms  inside  the  hot  body  is  negligible.  In  the  equation  for  the 
thermionic  current,  i=Ae~blTTa,  a  is  only  equal  to  2  when  the 
energy  of  the  internal  electrons  is  taken  as  being  independent  of 
temperature;  if  these  electrons  are  regarded  as  free,  a=%;  if  they 
form  a  lattice,  a—  —  1.  E.  B.  L. 

Electron  Reflection  in  Gases.  H.  Baeewald  (Ann.  Physik, 
1925,  [iv],  76,  829 — 848). — The  reflection  of  electrons  in  hydrogen 
has  been  studied  by  comparing  the  total  current  produced  by  the 
passage  through  the  gas  of  electrons  from  a  hot  filament  with  the 
current  due  to  electrons  reflected  on  impact  with  hydrogen  mole¬ 
cules.  The  latter  current  was  measured  by  means  of  an  annular 
collector  shielded  from,  and  surrounding,  the  filament.  The  amount 
of  reflection  increases  with  the  gas  pressure,  but  the  ratio  of  reflected 
to  direct  current  is  independent  of  the  velocity  of  the  electrons. 
The  integral  and  differential  curves  are  given  for  the  variation  of 
both  direct  and  reflected  current  with  change  of  the  electron  velocity 
obtained  by  varying  the  grid  voltage.  The  differential  curves  of 
the  direct  current  show  maxima  which  flatten  and  occur  with  more 
slowly  moving  electrons  as  the  gas  pressure  increases.  The  reflec¬ 
tion  is  associated  with  a  loss  of  energy  which  becomes  accentuated 
when  the  electrons  are  accelerated  by  more  than  11  volts.  Above 
16  volts,  positive  ions  appear  in  the  gas.  This  ionisation  voltage 
was  determined  for  a  number  of  gas  pressures  and  for  varying 
filament  currents.  From  a  consideration  of  the  free  paths  of  the 
hydrogen  molecules  in  these  circumstances  it  is  concluded  that 
energy  loss  from  slowly  moving  electrons  occurs  on  grazing  contact 
with  the  sphere  of  action  of  the  hydrogen  molecule.  F.  G.  T. 

Isotope  Effect  in  the  Spectrum  of  Silicon  Nitride.  R.  S. 

Mtjlliken  ( Nature ,  1925,  116,  14). — The  equations  previously 
given  (Physical  Rev.,  1924,  [ii],  23,  554)  for  the  silicon  nitride 
bands  are  incorrect.  The  equation  v— 24234*2 +1016-30  n’  — 
17-77  w'2-|-0-41  n'z — 0-0049  n,<k — 1145-00  ?*/'-|-6-570  n"2  holds  for  the 
position  of  the  null-lines  of  the  Si28N  bands,  n  being  the  vibrational 
quantum  number  of  the  initial,  n"  that  of  the  final,  state  of  the 
molecule.  Various  abnormalities  now  disappear,  an  analogy  of  the 
SiN  bands  to  the  violet  CN  bands  is  evident,  and  the  isotope  effect 
is  normal.  In  the  case  of  SiN,  but  not  in  that  of  BO,  integral 
vibrational  quantum  numbers  are  preferred.  A.  A.  E. 
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Band  Spectra  of  Lead  Isotopes.  E.  S.  Bieler  ( Nature , 
1925,  115,  980). — The  assumption  that  the  carrier  of  the  band  at 
4270  A.  is  the  PbH  molecule  instead  of  the  Pb2  molecule  affords  a 
satisfactory  explanation  of  the  results  of  Grebe  and  Konen  (A., 
1922,  ii,  4)  on  the  band  spectra  of  lead  isotopes.  A.  A.  E. 

Determination  of  the  Atomic  Weight  of  a  Mixture  of  Lead 
Isotopes  Present  in  Clevite  from  Aust-Agdar,  Norway. 

(Mlle.)  E.  Gleditsch,  (Mme.)  Dorenfeldt,  and  0.  W.  Berg  ( J . 
Chim.  Phys.,  1925,  22,  253 — 263). — Taking  the  atomic  weight  of 
ordinary  lead  as  207  T 8,  the  atomic  weight  of  the  mixture  of  lead 
isotopes  in  Norwegian  clevite  was  determined  as  206-17  by  two 
different  methods  :  (1)  by  conversion  of  a  carefully  purified  chloride 
into  the  sulphate,  and,  (2),  more  accurately  by  measuring  the  densities 
of  saturated  solutions  of  the  nitrates,  from  which  the  atomic  weight 
can  be  calculated,  if  it  is  assumed  that  the  molecular  solubilities 
are  the  same.  The  single  result  obtained  by  method  (2)  agreed 
with  the  mean  of  slightly  differing  results  obtained  by  method  (1). 
The  clevite  was  remarkable  for  its  small  content  of  thorium. 

W.  H.-R. 

Number  of  Ions  Produced  in  a  Spherical  Volume  by 
Radium  Emanation  (Radon).  M.  W.  Mund  (Ann.  Soc.  Sci. 
Bruxelles,  1925,  44,  336—344). — Theoretical.  The  total  number 
of  ions  produced  in  a  spherical  volume  of  gas  by  the  a-particles  of 
emanation  homogeneously  distributed  in  it  and  of  radium -A  and 
radium -6’  on  the  enclosing  walls  has  been  calculated.  Two  cases 
are  considered  :  one,  when  the  gaseous  volume  has  a  larger  radius 
than  the  ranges  of  the  a-particles,  and  the  other  when  this  radius 
is  smaller.  Equations  are  given  connecting  the  number  of  ions  pro¬ 
duced  with  the  ranges  of  the  a-particles,  the  radius  of  the  spherical 
enclosure,  the  constant  of  the  gas  ionised,  and  the  number  of  atoms 
of  radium  emanation  present.  A.  S.  R. 

Magnetic  Spectrum  of  [3-Particles  from  Radium-E.  (Mlle. ) 
I.  Curie  and  J.  d’Espine  ( Compt .  rend.,  1925,  181,  31 — 33). — The 
upper  limit  of  the  principal  band  is  very  sharply  defined  at  (3=0-936 
([3= ratio  of  the  velocities  of  the  particle  and  of  light),  the  lower  edge 
being  somewhat  indefinite  at  [3=0-70.  The  portion  of  maximum 
intensity  between  (3=0-86 — 0-80  is  due  to  the  partial  overlapping  of 
a  sharply- defined  band  extending  from  (3=0-936 — 0-80  and  a  less 
sharply- defined  band  extending  from  (3=0-86 — 0-70.  The  band 
corresponding  with  radiations,  (3=0-50,  is  possibly  due  to  some 
secondary  effect.  There  is  also  a  band  corresponding  with  radiations 
of  higher  velocity,  (3=0-986 — 0-97.  J.  S.  C. 

Paramagnetism  and  the  Electronic  Configuration  of  the 
Atom.  L.  C.  Jackson  ( Nature ,  1925,  115,  981). — It  is  sug¬ 
gested  that  the  different  magnetic  states  of  the  ions  of  iron  (Fe”) 
and  cobalt  (Co”)  may  correspond  with  different  internal  configur¬ 
ations  of  the  electrons.  Thus  ordinary  ferrous  iron  would  possess 
the  configuration  2,  8,  14,  0,  and  the  other  magnetic  state  might  be 
produced  by  the  transference  of  one  of  the  14  electrons  in  the 
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incomplete  third  quantum  orbit  to  the  fourth  quantum  orbit,  or 
by  a  redistribution  of  the  third  quantum  orbit  electrons  among  the 
various  levels,  3ls  30,  and  33,  of  this  orbit  (cf.  Russell,  this  vol.,  ii, 
406).  "  A.  A.  E. 

Structure  of  Strontium.  H.  Collins  ( Chem .  News ,  1925, 
131,  3 — 6). — Tables  of  atomic  and  molecular  volumes,  heats  of 
formation,  of  neutralisation  and  of  solution,  and  magnetic  rotation 
are  compiled  to  support  the  speculation  that  the  strontium  atom  is 
formed  by  the  union  of  calcium  and  titanium  atoms. 

S.  I.  L. 

The  Statistical  Distribution  Function  in  the  Theory  of 
Radiation  and  Atomic  Heat.  E.  Csaszar  (Z.  PhysiJc,  1925, 
32,  872 — 880). — Polemical  against  Schrodinger  {ibid.,  1924,  25, 
173).  E.  B.  L. 

Quantum  Theory  of  the  Laue  Effect.  M.  Bronstein  ( Z . 
PhysiJc,  1925,  32,  886—893).  E.  B.  L. 

Application  of  Quanta  to  the  Electron  Theory  of  Metals. 

L.  S.  Ornstein  (Z.  PhysiJc,  1925,  32,  673 — 677). — Expressions  are 
obtained  for  the  conditions  of  equilibrium  between  electrons, 
atoms,  and  radiation.  The  theory  of  metallic  conduction  is  developed 
from  the  point  of  view  that  the  mean  free  path  of  an  electron  ends 
when  it  approaches  nearer  than  a  certain  small  distance  to  a  metallic 
ion.  As  with  other  theories,  it  fails  to  account  for  the  Hall  effect, 
or  for  super-conductivity  at  very  low  temperatures.  E.  B.  L. 

New  Light  on  Two-electron  Jumps.  R.  A.  Millikan  and 
I.  S.  Bowen  ( Proc .  Nat.  Acad.  Sci.,  1925, 11,  329 — 334 ;  cf.  A.,  1924, 
ii,  710;  this  vol.,  ii,  342;  Physical  Rev.,  1925,  [ii],  25,  591). — An 
extension  of  previous  work,  the  radiating  properties  of  two-valency- 
electron,  and  three-valency-electron  atoms  being  investigated.  The 
former  systems  are  characterised  by  a  spectral  flag  consisting  of  five 
nearly  equally  spaced  bars,  the  central  one  being  about  twice  as 
heavy  as  the  others,  and  systems  of  the  second  type  are  characterised 
by  a  flag  consisting  of  four  bars,  the  middle  two  being  fairly  close 
together.  These  flags  are  produced  by  simultaneous  jumping  of 
two  electrons.  The  jumps  consist  in  a  jump  of  one  of  the  two 
electrons  between  a  2 p  and  a  2s  level,  or  a  3p  and  a  3s  level  combined 
with  a  simultaneous  jump  of  a  second  electron  between  two  of  the 
levels  :  2 pv  2 p2,  2 p3,  or  3 pv  3 p2,  and  ‘3p3.  The  significance  of  the 
two-electron  jump  is  considered,  a  more  detailed  analysis  being 
promised  later.  J.  S.  C. 

Physical  Interpretation  of  Bohr’s  Stationary  States.  G.  P. 

Thomson  (Phil.  Mag.,  1925,  [vi],  50,  163 — 164). — The  stationary 
states  of  an  electron  in  the  hydrogen  atom  can  be  regarded  as  deter¬ 
mined,  without  postulating  waves  with  a  velocity  greater  than  light, 
by  supposing  the  electron  to  be  attached  to  the  nucleus  by  a  tube 
of  force  forming  a  connexion  of  limited,  although  possibly  varying, 
cross-section  between  the  two  charges.  If  the  tube  possesses  mass, 
and  its  tension  provides  the  attraction  between  the  electron  and  the 
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nucleus,  it  will  be  able  to  transmit  waves,  and  the  condition  deter¬ 
mining  the  possible  states  is  that  the  vibrations  in  the  tube  shall  be 
in  tune  with  the  period  of  the  orbit.  F.  G.  T. 

Relative  Transition  Probabilities  in  the  Sodium  Atom. 

G.  It.  Harrison  ( Physical  Rev.,  1925,  [ii],  25,  768 — 782). — Direct 
precise  measurements  were  made  of  line  absorption  intensities, 
whence  the  constants  C1  and  C2  in  Slater’s  formula  for  transition 
probabilities,  Nxh\nBi)—CTrloge10xVC1jC2  and  relative  values  of 
Bij  were  determined  for  the  various  lines  2  to  16  in  the  principal 
series  of  sodium.  No  decrease  in  relative  probability  of  the  higher 
numbers  with  increasing  vapour  pressure  was  found.  Relative 
values  of  A ^  were  computed  from  Einstein’s  relation  c3A{j  — 
87 rhv^Bij.  In  these  expressions,  A#  is  the  probability  of  a  spon¬ 
taneous  transition  from  state  j  to  state  i  with  the  emission  of  radi¬ 
ation,  B^  that  of  the  reverse  process,  c  the  velocity  of  light,  N  the 
number  of  absorbing  atoms,  x  the  length  of  the  absorbing  path,  h 
Planck’s  constant,  and  X0  the  central  wave-length  of  the  absorption 
line.  A.  A.  E. 

Methods  for  Determining  Transition  Probabilities  from 
Line  Absorption.  J.  C.  Slater  ( Physical  Rev.,  1925,  [ii],  25, 
783 — 790). — A  discussion  of  the  various  steps  encountered  in  trans¬ 
lating  the  experimental  data  into  atomic  constants,  and  a  statement 
of  the  formulae  in  a  form  adapted  for  practical  use.  A.  A.  E. 

Relation  of  Spectral  Lines  to  Mass  Variations  within  the 
Atom.  L.  B.  Ham  ( Physical  Rev.,  1925,  [ii],  25,  762 — 767). — 
An  investigation  of  the  mass  variations  of  the  electron  and  nucleus 
involved  in  the  transitions  represented  by  Bohr’s  frequency  con¬ 
dition  hv—Ei)~Ee,  on  the  assumption  that  the  total  mass  variations 
of  the  electron  are  composed  of  “  kinetic  ”  and  “  potential  ”  vari¬ 
ations.  An  apparent  discrepancy  between  the  quantum  theory 
and  the  theory  of  relativity  is  thus  eliminated,  and  it  is  shown  that 
the  electronic  mass  may  be  considered  as  quantified.  The  fine 
structure  of  the  hydrogen  doublet  is  explained,  and  absolute  values 
of  the  changes  of  mass  of  the  electron  at  aphelion  and  perihelion 
for  various  orbital  transitions  for  H a  are  tabulated.  A.  A.  E. 

Orbits  in  the  Hydrogen  Atom  as  Affected  by  the  Motion 
of  the  Nucleus.  E.  Reichenbacher  ( Z .  Physik,  1925,  32,  907 — 
917  ;  cf.  ibid.,  505).  E.  B.  L. 

Electronegative  Hydrogen.  A.  E.  van  Arkel  and  J.  H.  de 

Boer  (Physica,  1924,  4,  382 — 392). — Electronegative  hydrogen  (as 
in  lithium  hydride)  accounts  for  the  properties  of  B2H6  on  the  basis 
of  Kossel’s  screening  effect.  For  the  hydrocarbons,  hydrogen 
behaves  like  a  small  halogen  rather  than  an  infinitely  small  positive 
charge.  Simple  rules  are  given  for  calculating  the  b.  p.  of  halogen 
derivatives  of  methane ;  the  method  is  less  successfully  applied  to 
derivatives  of  silicon  hydride.  Chemical  Abstracts. 

Possible  Explanation  of  the  Ingersoll  Non-magnetic  Nickel 

Film.  C.  W.  Oseen  ( Z .  Physik,  1925,  32,  940— 941).— A  film 
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of  nickel  formed  by  cathode  spluttering  is  not  magnetic.  If  the 
M  ring  contains  18  electrons  the  atom  would  not  be  expected  to 
be  magnetic.  If  one  or  more  of  these  electrons  has  a  higher 
quantum  number,  which  is  probable  in  crystals  and  in  chemical 
compounds,  the  atom  would  be  paramagnetic.  E.  B.  L. 

Atomic  Structure  Factor  in  the  Intensity  of  Reflection  of 
X-Rays  by  Crystals.  D.  R.  Hartree  (Phil.  Mag.,  1925,  [vi], 
50,  289 — 306). — The  use  is  indicated,  in  examining  complicated 
crystal  structures,  of  E-curves,  which  represent  the  variation  with 
glancing  angle  of  the  factor  F,  the  scattering  power  of  an  atom, 
defined  as  the  ratio  of  the  amplitude  of  the  wave  scattered  by  that 
atom  to  the  amplitude  of  the  wave  scattered  by  an  electron.  By 
assuming  that  the  individual  electrons  in  an  atom  scatter  according 
to  classical  theory,  it  is  shown  that  the  F- curves  for  any  given  atom 
can  be  calculated  from  the  dimensions  of,  and  the  progress  of  time 
in,  the  core  orbits.  It  is  possible  by  a  numerical  analysis  of  the 
terms  of  the  optical  and  X-ray  spectra  to  determine  approximately 
the  field  of  an  atom,  and  from  this  the  dimensions  of  the  core  orbits 
may  be  calculated  (A.,  1924,  ii,  2).  The  results  of  this  analysis 
indicate  that  the  maximum  radii  of  all  non- circular  core  orbits  with 
the  same  principal  quantum  number  are  very  nearly  the  same.  This, 
in  conjunction  with  the  result  that  the  contribution  to  the  scattering 
power  of  an  atom  from  a  non-circular  orbit  is  a  function  of  the 
maximum  radius  of  the  orbit  only,  permits  all  non-circular  core 
orbits  of  the  same  principal  quantum  number  to  be  regarded  as 
equivalent  as  regards  their  contribution  to  the  scattering  power  of 
the  atom.  Maximum  radii  of  the  core  orbits  are  represented  by 
the  formula  p0=Kj(N—y),  where  N  is  the  atomic  number,  and  k 
and  y  are  constants  for  core  orbits  of  the  same  quantum  number  in 
different  atoms.  Values  of  the  constants  are  given  for  a  number  of 
orbits.  Tables  are  given  for  the  contributions  to  the  scattering 
power  from  circular  and  non-circular  orbits,  respectively,  and  the 
E-curves  based  on  Stoner’s  distribution  of  electrons  are  given  for 
the  ions  Cs+ ,  Cu+  ,S~~,S+  +  +  +  ++,  and  O-  - .  In  these  curves,  there  is  a 
slow  initial  decrease  of  E  with  increasing  glancing  angle  for  compact 
ions  compared  with  that  for  ions  of  greater  size.  For  the  same 
element  in  different  states  of  ionisation  there  is  little  difference  in 
value  of  E  except  for  small  glancing  angles.  The  observed  values 
of  E  for  Na+  and  Cl-  are  smaller  than  those  calculated  either  from 
the  Bohr  or  the  Stoner  electron  distribution.  F.  G.  T. 

Interpretation  of  Intensity  Measurements  in  X-Ray  Analysis 
of  Crystal  Structure.  W.  L.  Bragg  (Phil.  Mag.,  1925,  [vi],  50, 
306 — 310). — A  discussion  of  factors  to  be  considered  in  using 
Hartree ’s  results  for  the  relative  scattering  powers  of  atoms  based 
on  a  calculation  of  orbit  dimensions  (cf.  preceding  abstract).  The 
influences  are  of  two  types,  dependent  on  the  glancing  angle  and  the 
structure  factor,  respectively.  Those  dependent  on  the  glancing 
angle  are  due  to  the  method  and  crystal  sample  used,  and  on  the 
polarisation  of  the  scattered  radiation.  The  dependence  of  the 
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intensity  on  the  structure  factor  is  obscure,  but  if  the  observed 
intensities  show  a  parallelism  with  the  calculated  structure  factors 
when  both  are  arranged  in  order  of  increasing  glancing  angle,  the 
assigned  structure  must  be  correct.  In  comparing  each  plane  with 
the  next  at  a  higher  angle,  a  rise  of  structure  factor  should  corre¬ 
spond  with  an  increased  intensity,  and  vice  versa.  In  the  discussion 
of  the  form  of  the  law  relating  the  intensity  of  scattered  radiation 
I  to  the  structure  factor  8,  it  is  pointed  out  that  an  estimate  of  the 
extinction  coefficient  e  of  rock  salt  (A.,  1921,  ii,  477)  leads  to  the 
relation  / oc$2/(o-+e),  where  <r  is  the  absorption  coefficient.  For  a 
crystal  in  which  e  is  much  larger  than  *r,  this  relationship  becomes 
1  oc*S'2/(o-+a/),  where  a  is  a  constant.  This  assumes  the  form 
IccS,  or  IccS'2,  according  to  whether  I  is  large  or  small.  The 
discrepancy  between  the  observed  and  Hartree’s  calculated  scatter¬ 
ing  coefficients  for  sodium,  chlorine,  and  oxygen  may  be  due  in 
part  or  entirety  to  the  heat  motions  of  the  atoms,  for  which  no 
allowance  has  been  made.  F.  G.  T. 

Diamagnetism  and  the  Size  of  Ions.  G.  Joos  (Z.  Physik, 
1925,  32,  835 — 839). — The  distance  of  the  outer  electrons  from  the 
nucleus  is  calculated  from  Langevin’s  theory  and  agrees  remarkably 
well  with  the  result  obtained  from  the  theory  of  the  crystal  lattice. 

E.  B.  L. 

Formation  of  Band  Spectra.  R.  Mecke  ( Z .  Physik,  1925, 
32,  823 — 834). — The  close  relationship  existing  between  the  nuclear 
vibrational  and  rotational  energy  of  sixteen  band  spectra  is  empha¬ 
sised.  For  the  complete  development  of  a  band  spectrum  the 
determining  factor  is  probably  the  interaction  between  the  nuclear 
oscillations  and  the  electron  motions,  and  not  the  strength  of  the 
non-harmonic  bond.  E.  B.  L. 

Structure  and  Distribution  of  Band  Spectra.  H.  Des- 
landres  ( Compt .  rend.,  1925, 180, 1980 — 1986;  ci.ibid.,  1454). — The 
infra-red  absorption  of  water  vapour  has  been  examined  and  the 
position  of  the  absorption  bands  measured.  Strong  absorption  is 
shown  at  2*661/*,  6*26/*,  and  above  30*6/*,  whilst  other  weaker 
bands  are  present.  The  frequencies  of  the  bands  agree  fairly  well 
with  those  deduced  from  the  formula  v=q/rxdx/s  (Deslandres, 
loc.  cit.),  where  dx  is  a  fundamental  frequency  of  1062-5,  s  is  the 
number  of  atoms  in  the  molecule  which  equals  3  for  water,  and  q 
and  r  are  whole  numbers.  Bands  at  3*154/*  and  6*26/*  can  be 
split  up,  by  a  suitable  prism,  into  a  number  of  secondary  bands 
the  frequencies  of  which  differ  by  c^/24  and  d1/48  in  the  two  cases, 
respectively.  The  results  can  be  explained  on  the  assumption  that 
the  atomic  nucleus  is  surrounded  by  a  cubical  zone  of  protection 
within  which  the  attractive  force  on  an  electron  becomes  a  repulsion. 
The  cubes  are  perfectly  elastic,  of  side  2a,  and  emit  a  fundamental 
frequency  dv  Band  spectra  are  produced  by  the  elastic  vibrations 
of  the  cubes  without  breaking  the  protective  zone,  but  when  the 
latter  is  broken  down  the  ordinary  line  spectrum  is  emitted. 

W.  H.-R. 
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Fulcher  Hydrogen  Bands.  G.  H.  Dieke  (Phil.  Mag.,  1925, 
[vi],  50,  173 — 179;  cl.  Proc.  K.  Akad.  Wetensch.  Amsterdam,  1924, 
27,  490). — A  comparison  of  the  author’s  interpretation  of  the 
Fulcher  bands  with  that  of  Curtis  (this  vol.,  ii,  351).  The  former 
interpretation  gives  a  more  satisfactory  explanation  of  the  vertical 
series,  of  the  intensity  of  the  lines,  and  of  the  variation  of  the  inten¬ 
sities  with  temperature.  On  the  other  hand,  Curtis’  value  for  the 
moment  of  inertia  of  the  hydrogen  molecule  is  more  acceptable  than 
that  based  on  the  author’s  interpretation.  F.  G.  T. 

Extension  of  the  Negative  Band  Spectrum  of  Nitrogen. 

T.  R.  Merton  and  J.  G.  Pilley  (Phil.  Mag.,  1925,  [vi],  50,  195 — 
199;  cf.  this  vol.,  ii,  333). — The  negative  band  of  the  spectrum  of 
nitrogen  has  been  remeasured,  and  the  heads  of  the  bands  have 
been  arranged  in  live  series.  The  results  do  not  agree  with  those  of 
Deslandres  (Compt.  rend.,  1904, 139,  1174),  but  the  constancy  of  the 
second  differences  in  the  wave-numbers  is  much  closer  than  with  the 
values  of  Deslandres.  F.  G.  T. 

Quantum  Analysis  of  New  Nitrogen  Bands  in  the  Ultra¬ 
violet.  R.  T.  Birge  and  J.  J.  Hopfield  (Nature,  1925,  116, 
15). — A  group  of  strong  bands  in  the  predicted  position  (cf.  A.,  1924, 
ii,  803)  has  been  analysed,  but  the  progressions  are  unexpectedly 
not  related  to  those  of  any  other  analysed  group  of  nitrogen,  or  of 
any  other  substance.  The  equation  for  the  new  group  is  v= 
68,956-6+(1681-45rc'— 15-257i'2)-(2345-16w"-14-445n"2),  where  n" 
varies  from  0  to  9  and  n'  from  0  to  3  only.  A.  A.  E. 

Infra-red  Emission  and  Absorption  of  Potassium  Vapour. 

A.  L.  Narayan  and  D.  Gttnnaya  (Proc.  Indian  Assoc.  Cult.  Sci., 

1924,  9,  1 — 14). — In  potassium  vapour  at  500 — 700°,  the  existence 

of  Moll’s  line  at  3-65/a  and  Paschen’s  line  at  2-72/a  has  been  con¬ 
firmed,  and  a  new  line  at  1-2/a  found.  Below  about  600°,  the 
vapour  exercises  no  selective  absorption.  W.  A.  C. 

Absorption  of  Electrically  Luminescent  Potassium  Vapour. 

A.  L.  Narayan  and  G.  Subrahmanyam  (Proc.  Indian  Assoc.  Cult. 
Sci.,  1924,  9,  15 — 18 ;  cf.  preceding  abstract). — In  potassium  vapour 
at  about  350°  rendered  feebly  luminescent  by  an  electrical  discharge, 
the  Bergmann  line  at  1‘5/a  shows  distinct  absorption.  It  is  main¬ 
tained  that  the  energy  of  excitation  of  the  spectral  lines  increases 
in  the  order  :  principal,  diffuse,  sharp,  Bergmann.  W.  A.  C. 

Effect  of  Density  on  the  Wave-length  of  the  Absorption 
Bands  of  Iodine.  A.  Perot  and  M.  Collinet  (Compt.  rend., 

1925,  180,  2030 — 2032). — Known  weights  of  iodine  were  vaporised 

in  sealed  glass  tubes  at  180°  and  the  wave-lengths  of  six  of  the 
absorption  bands  were  measured.  The  effect  of  density  is  given 
by  the  relation  d’k}'k—adp,  where  X  is  the  wave-length  of  the  band, 
P  the  density,  and  a=  +  12  X 10  3  and  is  constant  between  the 
limits  p— 0-16 x  10~4  and  p==l-96x  10-4  C.G.S.  Results  of  the  same 
order  were  obtained  when  the  iodine  was  vaporised  in  open  tubes, 
indicating  that  it  is  the  density  of  the  vapour  and  not  the  total 
pressure  that  is  effective.  W.  H.-R. 
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Luminous  Vapour  from  the  Mercury  Arc  and  the  Pro¬ 
gressive  Changes  in  its  Spectrum.  Lord  Rayleigh  ( Proc . 
Boy.  Soc.,  1925,  A,  108,  262 — 279). — When  mercury  distils  away 
from  the  arc  in  a  vacuum,  the  stream  of  vapour  is  luminous.  An 
examination  of  the  light  shows  that  the  spectrum  lines  of  the  arc 
which  are  members  of  known  series  are  in  general  strongly  developed 
in  the  vapour  stream.  An  exception  is  \p—  Is,  1850  A.  The  arc 
lines  not  hitherto  classified  into  series  are  faint  or  absent.  The 
higher  members  of  the  various  series  appear  in  greater  relative 
intensity  in  the  vapour  than  in  the  arc.  Their  absolute  intensity, 
even,  may  be  greater  in  the  vapour.  At  greater  distances  from  the 
arc,  the  light  from  the  arc  changes  in  many  wTays.  The  higher 
series  members  lose  in  intensity,  2537  steadily  becomes  stronger, 
and  the  continuous  spectrum  of  mercury  appears.  The  effect  of  an 
electric  field  is  to  cause  the  rapid  disappearance  of  the  line  spectrum 
of  the  vapour.  2537  is  more  persistent  than  the  other  lines,  and  the 
continuous  spectrum  passes  on.  The  observations  are  discussed 
in  relation  to  estimates  of  the  life-period  of  an  excited  atom  etc., 
and  are  difficult  to  reconcile  with  present  views  on  the  origin  of 
spectra.  S.  B. 

Ultra-violet  Absorption  Spectra  of  Dichloroethylenes.  J. 

Errera  and  V.  Henri  ( Compt .  rend.,  1925,  180,  2049 — 2050). — 
The  ultra-violet  absorption  of  the  cis-  and  frcms-isomerides  of 
dichloroethylene  has  been  studied,  using  the  pure  liquids  and  also 
solutions  of  them  in  hexane  and  alcohol.  Both  isomerides  begin  to 
absorb  at  about  2600  A.,  and  the  absorption  increases  with  diminish¬ 
ing  wave-length.  The  trans -isomeride  has  a  higher  coefficient  of 
absorption  than  the  cis-.  The  ratio  of  the  two  coefficients  is  the 
same  in  both  solutions  and  in  the  pure  liquids,  and  increases  from 
1-3  for  2595  A.  to  3-9  for  2200  A.  W.  H:-R. 

Fluorescence  of  Fisetin  in  the  Ultra-violet  Light  of  the 

Wood  Lamp.  L.  Meunier  and  A.  Bonnet  {Compt.  rend., 
1925,  180,  2038 — 2040).— Sections  of  ordinary  wood  barks  used 
for  tanning  show  no  fluorescence,  but  woods  from  Quebracho  in 
Colorado,  and  Tizerah  of  Morocco,  show  a  brilliant  fluorescence 
on  freshly-cut  sections.  Solutions  show  a  feeble  fluorescence  only, 
but  if  a  substance  with  a  large  surface  such  as  filter-paper,  or, 
better,  cellulose  acetate  silk,  is  added  to  the  solution,  a  brilliant 
fluorescence  is  obtained  in  ultra-violet  light,  owing  to  the  presence 
of  fisetin  in  the  bark  (cf.  Perkin,  T.,  1896,  69,  1303),  whilst  the 
fluorescence  is  also  observed  if  powdered  leather,  which  has  been 
tanned  with  extracts  from  either  of  these  two  barks,  is  treated 
similarly.  The  method  enables  extracts  from  these  woods  to  be 
detected  in  tanning  mixtures,  and  also  enables  slowly  tanned 
leather  to  be  distinguished  from  products  rapidly  tanned  with 
Quebracho  extract.  W.  H.-R. 

Theory  of  Diminution  of  Fluorescence.  A.  Predwoditelew 
( Z .  Physik,  1925,  32,  861 — 871). — The  energy  absorbed  by  a 
fluorescent  substance  is  partly  transformed  into  heat  and  partly 
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radiated  as  fluorescence.  A  relationship  is  exhibited  between  the 
amount  of  fluorescence  and  the  specific  heat  at  constant  volume  of 
the  active  molecules.  A  method  of  calculating  the  mean  energy 
of  the  resonators  is  given  and  its  relation  to  the  amount  of  fluorescence 
is  deduced.  E.  B.  L. 

Polarised  Fluorescence  of  Dyes.  V.  S.  J.  Vavilov  (Z. 
Physilc,  1925,  32,  721 — 729;  cf.  Lewschin,  this  vol.,  ii,  629). — 
The  Konig-Martens  spectrophotometer  was  used  to  measure  the 
intensity  of  the  polarised  fluorescent  light  from  fluorescein  in 
methyl  alcohol,  water,  and  glycerol,  and  of  erythrosin  in  glycerol. 
At  high  concentrations,  fluorescein  in  methyl  alcohol  and  in  water 
shows  no  polarisation.  The  amount  of  polarisation  is  independent 
of  wave-length.  E.  B.  L. 

Opalescence  of  Binary  Liquid  Mixtures.  J.  C.  K.  Rao 

( Proc .  Indian  Assoc.  Cult.  Sci.,  1924,  9,  19 — 60). — The  intensity 
and  polarisation  of  light  scattered  by  dust-free  mixtures  of  toluene 
and  acetic  acid  at  the  ordinary  temperature  and  of  methyl  alcohol 
and  carbon  disulphide  over  a  range  of  temperatures  has  been 
measured.  Intensities  show  maximum  values  at  definite  concen¬ 
trations  and  temperatures ;  these  maxima  are  steepest  at  the 
critical  temperature  and  very  steep  indeed  at  the  critical  concen¬ 
tration.  The  degree  of  polarisation  follows  a  similar  course,  and 
at  the  critical  temperature  and  concentration  the  scattered  light 
is  almost  completely  polarised.  A  formula  based  on  Lorentz’s 
electromagnetic  theory  is  developed  to  express  the  amount  of  scatter¬ 
ing  at  right  angles  to  the  primary  beam.  W.  A.  C. 

Spectrophotometric  Studies  of  the  Glow  Discharge.  R. 

Seeliger  and  W.  Lindow  ( Physikal .  Z.,  1925,  26,  393—403). — 
The  distribution  of  light  intensity  at  various  positions  along  dis¬ 
charge  tubes  containing  (a)  oxygen,  (6)  hydrogen  has  been  measured 
for  various  individual  lines  in  the  spectra  of  the  two  gases.  Graphs 
are  given  showing  the  variation  in  intensity  of  the  lines  4650  A. 
(spark),  4520  (band),  4268  (doublet)  for  oxygen,  and  the  lines  4634, 
4177,  4461  for  hydrogen  with  distance  in  mm.  from  the  cathode. 
The  curve,  distance  from  cathode-intensity,  is  plotted  for  single 
lines  at  various  gas  pressures.  The  relations  between  distance, 
intensity,  and  pressure  are  also  given  for  the  negative  glow.  The 
sharp  beginning  of  the  negative  glow  is  clearly  shown  for  single 
lines,  but  the  distance  of  the  intensity  maximum  as  well  as  the  shape 
of  the  curve  differs  widely  for  different  lines.  Hence  visual  recog¬ 
nition  of  a  sharp  edge  to  the  glow  loses  in  theoretical  significance 
unless  observations  are  carried  out  with  suitable  light-filters. 
Generally,  the  intensity-distance  curve  is  flat  for  higher  excitation 
potentials  and  shows  a  sharp  maximum  for  lower  excitation 
potentials.  The  work  may  provide  a  means  of  classifying  the 
many- lined  spectra. 

Quantitative  data  for  the  absolute  intensity  gradient  at  the  edge 
of  the  dark  space  are  given,  and  a  close  approximation  to  the 
mean  free  path  of  electrons  can  be  made  at  different  pressures. 
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A  theory  is  advanced  which  appears  to  account  for  many  of  the 
phenomena  observed  in  the  discharge  tube.  The  authors  consider 
that  the  primary  electrons  ionise  the  gas  in  the  glow  and  excite  the 
light ;  the  positively  and  negatively  charged  entities  then  fill  the 
space  and  by  their  recombination  contribute  to  the  light  emission. 
Diffusion  plays  an  important  part,  since  the  swift  (and  slower) 
primary  electrons  travelling  in  a  straight  line  intersect  the  paths  of 
the  secondary  electrons  and  scattering  effects  occur.  Experiments 
designed  to  test  this  mechanism  gave  results  in  accord  with  the 
theory.  R.  A.  M. 

Spectroscopic  Study  of  the  Combustion  of  Phosphorus 
Trioxide  and  of  Hydrogen  Phosphide.  H.  J.  Emeleus  (J. 
Chem.  Soc.,  1925,  127,  1362 — 1368).— A  modification  of  Thorpe  and 
Tutton’s  method  for  the  preparation  of  phosphorus  trioxide  is 
described.  The  glow  of  the  trioxide  appears  as  a  luminous  pulse 
starting  at  a  considerable  distance  from  the  surface.  Water  vapour 
is  essential  to  the  glow  and  the  pulses  occur  more  readily  in  the 
presence  of  a  little  liquid  water.  The  spectrum  of  the  light  from 
the  glow  of  the  trioxide  is  identical  with  that  obtained  in  the  case 
of  glowing  phosphorus  by  EmeEus  and  Downey  (this  vol.,  ii,  89). 
The  burning  of  hydrogen  phosphide  in  air  shows  the  same  ultra¬ 
violet  bands,  with  that  at  about  X=3270  A.  relatively  more  intense. 
Ether  and  acetone  inhibit  the  glowing  of  phosphorus  and  of  its 
trioxide,  and  also  prevent  the  ignition  of  an  hydrogen  phosphide-air 
mixture  when  the  pressure  is  reduced;  benzene,  chloroform,  coal 
gas,  and  ammonia  act  less  effectively.  It  is  suggested  that  the  low- 
temperature  combustions  of  phosphorus,  phosphorus  trioxide, 
and  hydrogen  phosphide  involve  some  common  stage  responsible 
for  the  chemical  anomalies  and  intimately  associated  with  the 
characteristic  light  emission.  W.  T. 

Generalisation  of  the  Townsend  Theory  of  Spark  Potentials. 

W.  Dallenbach  ( Physikal .  Z.,  1925,  26, 407 — 410). — Mathematical. 
An  attempt  to  formulate  more  accurately  the  interdependence  of 
spark-potential  and  glowr  discharge.  R.  A.  M. 

Electrification  of  Gases  by  Surface  Combustion.  J. 

Dickinson  (Phil.  Mag.,  1925,  [vi],  50,  225 — 241). — The  extent  of 
ionisation  accompanying  gaseous  combustion  has  been  determined 
by  measuring  the  sign,  and  the  rate  of  growth,  of  the  charge  on  an 
iron  chamber  in  which  surface  combustion  is  occurring,  and  on  a 
metal  vessel,  acting  as  an  electrode,  into  which  the  products  of 
combustion  wrere  led.  When  the  gas-air  mixture  is  burnt  by  surface 
combustion  alone,  the  charge  on  the  burnt  gases  (flue  gases)  is 
negative  for  mixtures  containing  originally  less  than  16%  gas. 
When  that  percentage  is  reached,  all  electrification  disappears. 
Eor  gas  percentages  above  16%,  the  products  are  positively  charged. 
The  16%  gas  mixture  is  that  corresponding  with  complete  com¬ 
bustion.  In  the  combustion  chamber  itself,  the  above  electrification 
signs  are  reversed.  The  burning  gases  in  mixtures  wuth  less  than 
16%  gas  carry  positive  charges  and  impart  these  charges  to  the 
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walls  of  the  combustion  chamber.  When  the  gas  percentage  is 
above  16%,  unburnt  gas  predominates,  and  imparts  a  negative 
charge. 

When  there  is  perfect  combustion,  there  is  no  electrification  either 
on  the  chamber  or  on  the  flue-box,  showing  definitely  that  there 
is  then  complete  equilibrium  between  the  gases  and  the  heated 
surfaces,  all  the  surplus  electrical  discharge  being  wholly  taken 
up  by  the  gases  in  the  combustion  chamber,  so  that  there  are  no  ions 
in  the  products  of  combustion.  When  the  gas  mixture  burns  as  a 
flame,  the  charge  on  the  combustion  products  is  wholly  positive 
for  mixtures  between  2-6%  and  18-5%  gas.  On  the  other  hand,  the 
sign  on  the  combustion  chamber  depends  on  the  temperature, 
changing  from  negative  to  positive  with  increasing  temperature  in 
the  neighbourhood  of  red  heat.  Evidence  that  the  added  heat  of 
combustion  during  surface  combustion  is  not  due  to  currents  in 
the  metal  tube  is  found  in  the  fact  that  the  conductivity  of  the  gases 
in  the  chamber  during  flame  combustion  is  approximately  seventy 
times  that  of  the  gases  during  surface  combustion  in  the  cases  of 
optimum  gas  mixtures.  •  E.  G.  T. 

Variation  of  Dielectric  Constants  of  Organic  Liquids  with 
Pressure.  M.  Grenacher  (Ann.  Physik,  1925,  [iv],  77,  138 — 
158). — A  new  technique  has  been  devised  for  investigating  at 
intervals  of  10  atm.  the  variation  of  dielectric  constant  with  pressures 
up  to  60  atm.  for  organic  liquids.  Accurate  results  were  obtained 
for  toluene,  ether,  chloroform,  carbon  tetrachloride,  nitrobenzene, 
nitrotoluene,  and  bromobenzene.  Waibel’s  results  on  benzene 
(ibid.,  1922,  72,  161)  were  used  to  standardise  the  apparatus. 
Nitrobenzene,  nitrotoluene,  bromobenzene,  ether,  and  chloroform 
show  definitely  greater  variations  of  dielectric  constant  with  pressure 
than  is  the  case  for  toluene,  benzene,  and  carbon  tetrachloride.  They 
correspond  with  Meyer’s  dipolar  liquids  (A.,  1924,  ii,  515).  The 
difference  is  most  marked  with  ether  and  chloroform.  For  the  other 
liquids,  there  is  some  uncertainty  because  data  on  the  compressibility 
are  lacking. 

An  improved  needle-vibration  galvanometer  has  been  devised 
which  is  prompt  in  action  and  much  more  convenient  than  other 
types  in  use.  It.  A.  M. 

Variation  of  Dielectric  Constant  with  Pressure  for  Organic 
Liquids  at  Pressures  up  to  800  Atmospheres.  (Fr.)  C. 
Francke  (Ann.  Physik,  1925,  [iv],  77,  159 — 181). — A  method  for 
producing  high  pressures  in  a  condenser  is  described  and  a  complic¬ 
ated  circuit  has  been  devised  which  enables  very  accurate  measure¬ 
ments  of  dielectric  constant  to  be  made  at  pressure  intervals  of  50 
atm.  up  to  800  atm.  maximum  pressure.  The  following  data  were 
obtained  :  for  benzene  at  18°  «— 2-2765  at  50  atm.  and  2-3412  at 
700  atm. ;  the  pressure  coefficient  varies  from  4-96 . 105  to  3-34 . 105 ; 
the  Clausius-Mosotti  expression  e — 1  /(c-j— 2) .  1/d,  leads  to  extreme 
values  of  0-3373  and  0-3297 ;  for  hexane,  e= 1-8905  at  50  atm.  and 
1-9736  at  800  atm. ;  the  coefficient  varies  from  7-25 . 105  to  4-42 . 105 ; 
for  heptane,  t— 1-9468  at  50  atm.  and  2-0224  at  800  atm.;  the 
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coefficient  varies  from  6-53  •  105  to  3-55  •  105 ;  for  carbon  tetrachloride, 
e=2-2311  at  50  atm.  and  2-3222  at  800  atm. ;  the  pressure  coefficient 
varies  from  6-26  •  105  to  4-26  •  105.  The  temperature  coefficients 
employed  were  those  of  Isnardi  (Z.  Physik,  1922,  9,  153)  and 
Graffunder  {Ann.  Physik,  1923,  [iv],  70,  225).  R.  A.  M. 

Influence  of  Solvents  on  Rotatory  Power.  R.  Lucas  ( Compt . 
rend.,  1925,  181,  45 — 47). — Investigations  on  the  variation  with  the 
wave-length  of  the  specific  rotatory  power  of  camphor  in  benzene, 
cyc/ohexane,  and  in  a  mixture  of  these  two  liquids  show  that  over 
the  range  studied,  6708 — 4358,  the  value  of  the  expression  [a]c—  Mm/ 
[a]c— [a]£,  is  constant,  [a ]G,  [ajg,  and  [a]j/  being,  respectively,  the 
specific  rotatory  powers  in  cyclohexane,  benzene,  and  the  mixed 
solvent.  A  theory  is  developed  in  which  the  dissolved  substance 
exists  in  two  forms,  each  characterised  by  a  definite  dispersion  and 
rotatory  power,  the  equilibrium  between  the  two  forms  being 
determined  by  concentration,  temperature,  and  the  nature  of  the 
solvent.  J.  S.  C. 

Rotatory  Power  of  certain  Camphor  Derivatives.  A. 

Haller  and  R.  Lucas  {Compt.  rend.,  1925,  180,  1803 — 1806). — 
The  rotatory  power  of  alcohol  and  benzene  solutions  has  been 
measured  at  seven  wave-lengths  between  4358  and  6708  A.  for  the 
following  compounds :  benzylidenecamphor,  o-chlorobenzylidene- 
camphor,  anisylidenecamphor,  and  piperonylidenecamphor.  For 
the  second  compound,  [a]  is  a  little  higher  in  benzene  than  in 
alcohol ;  for  the  other  compounds,  [a]  is  about  5 — 6%  lower 
in  benzene  than  in  alcohol.  The  following  show  much  larger 
differences  :  benzylcamphor,  anisylcamphor,  piper onylcamphor. 
Measurements  of  [a]  are  given  in  alcohol,  benzene,  carbon  disulphide, 
and  cyclohexane.  The  rotatory  power  varies  greatly  with  the 
solvent.  The  quantity  8/A=[a]0^1#— [a]cA/[a]0iH11-[a]0Sf  is 
practically  constant  for  a  given  solute,  and  varies  little  with 
wave-length.  The  constancy  of  8/ A  follows  from  Biot’s  law  for  a 
mixture  of  two  active  bodies.  Hence  it  is  inferred  that  two  different 
active  forms  exist  in  these  solutions.  R.  A.  M. 

Rotatory  Power  and  Dispersion  in  the  Terpene  Series. 

— Pariselle  {Compt.  rend.,  1925,  180,  1832 — 1833). — The  rotatory 
dispersions  of  d-  and  Z-camphene  are  identical.  The  author’s 
method  (A.,  1923,  i,  813)  for  preparing  camphene  from  pinene 
hydrochloride  has  resulted  in  specimens  in  which  [a]D= — 79-90° 
and  [a]D= -j-77T0°.  The  additive  compounds  of  camphene  always 
exhibit  rotatory  power  of  the  opposite  sign  to  that  of  the  original 
camphene ;  the  rotatory  dispersion  is  always  near  to  that  of  a-pinene 
and  is  definitely  less  than  that  of  camphene  and  therefore  of  camphor. 
The  camphene  nucleus  has  thus  been  modified,  an  observation  which 
confirms  the  work  of  Langlois,  who  has  shown  that  camphene  easily 
gives  rise  to  abnormal  compounds  by  intramolecular  migrations. 
Ninety-eight  %  formic  acid  reacts  with  camphene  in  the  presence 
of  phthalic  anhydride  to  give  iso bornyl  formate,  b.  p.  95°  (14  mm.), 
df  1-01,  n%  1-470,  [a]D — 3-14°.  R.  A.  M. 
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Rotatory  Dispersive  Power  of  Organic  Compounds.  XVI. 
Halogen  Derivatives  of  Camphor.  Optical  Superposition 
in  the  Camphor  Series.  J.  0.  Cutter,  H.  Burgess,  and  T.  M. 
Lowry  ( J .  Chem.  Soc.,  1925,  127,  1260 — 1274). — Measurements 
have  been  made  of  the  optical  rotations  over  a  range  of  wave¬ 
lengths  of  a-  and  a'-chlorocamphor,  of  fi-bromocamphor,  and  of  five 
isomeric  dibromocamphors.  The  basis  of  the  principle  of  optical 
superposition  is  illustrated  by  a-  and  a'-ehlorocamphor,  the  rotatory 
power  of  which  can  be  represented  by  [a]5461=65,5°d:24-60 ;  by 
a-  and  a'-bromocamphor,  [a]g4S1=51'8°d:98-90,  and  by  a (3-  and 
a'p-dibromocamphor,  [a]5461— 8-8°dr91-9°,  whereas  the  means  of  the 
rotatory  powers  of  the  pairs  camphor  aa'-dichlorocamphor,  camphor 
aa'-dibromocamphor,  and  (B-bromocamphor  and  aa'(3-tribromo- 
camphor  are  [a]5461=62-l°,  51-3°,  and  about  12°,  respectively.  No 
such  regularities  were  observed  with  the  7r-compounds.  In  nine 
cases  out  of  ten,  the  curves  of  rotatory  dispersion  are  complex,  but 
normal.  The  rotation  increases  progressively  as  the  wave-length 
diminishes,  giving  rise  to  quasi-hyperbolic  dispersion  curves,  which 
do  not  exhibit  any  obvious  anomalies ;  the  dispersion  is  not  simple, 
since  it  cannot  be  represented  by  a  single  term  of  Drude’s  equation. 
The  dispersion  can  be  represented  satisfactorily  by  two  terms  of 
Drude’s  equation,  except  for  a'p-dibromocamphor.  The  dispersions 
of  this  substance  are  more  complex,  giving  imaginary  values  for  the 
constants  of  the  two-term  equation. 

In  the  constants  for  the  Drude  equation,  the  low-frequency  term, 
representing  the  contribution  of  the  ketonic  group  to  the  optical 
activity  of  the  molecule,  is  always  positive,  as  in  camphor.  The 
high-frequency  term,  representing  the  sum  of  the  partial  rotations 
of  the  fixed  asymmetric  centres,  is  negative  in  camphor,  and  remains 
so  in  (3-bromocamphor  and  in  aa'-dibromocamphor,  where  no  new 
centre  of  asymmetry  is  introduced,  and  the  dispersion  is  quasi- 
anomalous.  In  compounds  containing  a  halogen  atom  in  the 
a-position,  the  large  partial  rotation  of  the  new  asymmetric  carbon 
atom  makes  the  high-frequency  term  positive,  and  the  dispersion 
is  complex  but  normal. 

In  the  two  a' -derivatives  the  fixed  negative  rotation  of  the  cam¬ 
phor  molecule  is  reinforced  by  the  negative  partial  rotation  of  the 
new  asymmetric  carbon  atom.  For  a'-bromoeamphor  the  negative 
term  of  the  Drude  equation  predominates  over  the  positive  in  the 
visible  region,  but  a  reversal  of  sign  is  observed  in  the  early  ultra¬ 
violet  region.  The  dispersion  curve  becomes  totally  anomalous, 
and  an  inflection  at  5455,  maximum  at  4710,  and  a  reversal  of  sign 
at  3890  A.  have  been  experimentally  observed.  F.  G.  T. 

Variation  of  Rotatory  Power  of  Solutions  of  Asparagine  as 
a  Function  of  Hydrogen-ion  Concentration.  (Mlle.)  J. 
Liquier  ( Compt .  rend.,  1925,  180,  1917 — 1919). — The  rotatory 
power  of  asparagine  between  pu  1-29  and  pK  9-91  is  measured  by 
adding  varying  amounts  of  strong  and  weak  acids  or  bases.  The 
dispersion  is  normal  at  extreme  ps  values,  but  anomalous  at  the 
intermediate  value  of  Pk—3.  The  rotation  at  a  given  p-&  is  constant 
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whether  the  added  acid  is  weak  or  strong,-  showing  that  a  close 
connexion  exists  between  dissociation  and  rotatory  power.  On  the 
basis  of  a  mixture  of  undissociated  molecules  and  ions,  a  three-term 
expression  gives  quantitatively  the  rotatory  power  as  a  function 
of  hydrogen-ion  concentrations  and  of  the  two  dissociation  constants 
of  the  amphoteric  asparagine.  R.  A.  M. 

Influence  of  Hydrogen-ion  Concentration  on  the  Optical 
Rotation  of  Gelatin.  R,  H.  Bogue  and  M.  T.  O’Connell  (J . 
Amer.  Chem.  iSoc.,  1925,  47,  1694 — 1697). — The  specific  rotation 
of  2%  solutions  of  isoelectric  and  ash-free  gelatin  at  30°  varies 
with  the  hydrogen-ion  concentration.  Within  the  range  examined, 
Pn0-3  to  pa  13-4,  in  which  hydrolysis  is  improbable  under  the  con¬ 
ditions  employed  (cf.  Northrop,  A.,  1921,  ii,  541),  the  specific 
rotation  exhibits  a  minimum  at  the  isoelectric  point,  p}1  4*7,  and 
then  rises  as  the  acidity  or  alkalinity  is  increased,  subsequently 
decreasing  in  high  concentrations  of  acid  or  alkali.  There  is  no 
indication  of  a  second  isoelectric  point  at  pa  7-7.  At  pn  4*7,  the 
specific  rotation  of  pure  ash-free  isoelectric  gelatin  in  2%  solution 
at  30°  is  -104°  (±4°).  R.  R. 

Colours  Shown  by  Nohili’s  Rings.  B.  N.  Chuckubtjtti 
( Proc .  Indian  Assoc.  Cult.  Sci.,  1924,  9,  83—91). — Nobili’s  rings 
may  be  obtained  with  a  variety  of  cathodes  and  electrolytes,  but 
the  finest  display  results  when  a  brass  plate  is  used  in  lead  sulphate 
or  manganous  sulphate  solution.  The  rings  consist  of  granular 
particles  of  metal  or  oxide  and  are  largest  (d~5 OOpp)  near  the  centre 
and  smallest  (d=275pp)  at  the  periphery.  It  is  suggested  that 
the  colours  are  due  to  diffraction  by  these  granules,  and  the  similarity 
to  metal  colours  produced  by  heat  is  pointed  out.  W.  A.  C. 

The  Significance  of  Atomic  Constants  in  Additive  Pro¬ 
perties.  F.  Swarts  {Bull.  Soc.  chim.  Belg.,  1925,  34,  161 — 
182). — The  existing  tendency  to  ascribe  definite  values  to  various 
groups  or  atoms  in  respect  of  additive  properties  such  as  atomic 
and  molecular  volumes,  magnetic  rotation,  refractivity,  etc.,  and 
the  establishment  of  general  formulae  which  are  only  verified  to  a 
very  large  degree  of  approximation  is  keenly  criticised.  Such 
functions,  due  to  the  fundamental  properties  of  the  electrons  within 
the  atom,  are  profoundly  affected,  not  only  by  the  structure  of  the 
molecule,  but  vary  with  the  proximity  of  different  atoms  and  the 
strength  of  the  electromagnetic  field  within  the  molecule,  and  an 
approximate  calculation  shows  that  the  latter  may  be  of  the  order 
of  103  gauss,  i.e.,  that  of  the  most  powerful  field  employed  in  the 
study  of  magnetic  rotatory  power.  Real  progress  can  best  be 
made  by  greater  precision  in  the  physical  measurements  and  a 
determination  of  the  atomic  variations  rather  than  the  atomic 
“  constants  ”  in  relation  to  compounds  the  structure  of  which  has 
been  firmly  established  by  chemical  means.  The  author’s  investig¬ 
ations  show  that  fluorine  exhibits  the  most  regular  behaviour  in 
organic  compounds  and  often  establishes  interesting  relationships 
which  are  masked  when  the  other  halogens  are  used  as  substituents. 
The  effect  of  fluorine  on  molecular  dispersion  is  extremely  small,  its 
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spectrum  shows  the  absence  of  rays  in  the  near  ultra-violet,  and 
fluorine  derivatives  show  much  less  absorption  in  that  region  than 
do  the  corresponding  hydrocarbons  themselves,  and  hence  the 
frequency  of  the  electrons  must  be  very  great.  J.  W.  B. 

Heat  of  Formation  of  Formaldehyde.  H.  von  Wartenberg 
and  Lerner-Steinberg  (Z.  angew.  Chem.,  1925,  38,  591 — 592). — 
The  experimental  value  of  the  heat  of  formation  of  formaldehyde, 
158-8  cal.  per  mol.  CH20,  is  not  in  accordance  with  theory;  the 
experimental  work  has  therefore  been  repeated.  No  error  had 
arisen  from  incomplete  combustion,  but  a  slight  tendency  to 
polymerisation  of  the  formaldehyde  on  the  walls  of  the  containing 
apparatus  was  detected.  Whilst  this  error  is  considered  to  have 
been  slight,  a  series  of  repetitions  of  the  determination  gave  a  final 
corrected  value  of  134-1  cal. /mol.  at  constant  volume,  and  this 
value,  which  is  in  fair  agreement  with  that  given  by  calculation 
(126-7  cal.),  is  to  be  substituted  for  the  previous  one.  C.  I. 

X-Ray  Crystal  Analysis  as  an  Auxiliary  in  Organic 
Chemical  Research.  R.  Robinson  (Nature,  1925,  116,  45). — 
A  brief  account  of  the  successful  application,  by  Shearer,  of  X-ray 
analysis  to  the  determination  of  the  length  of  carbon  chains  and  the 
position  of  a  carbonyl  group.  Similar  investigations  indicate  that 
the  acetylenic  linking  of  stearolic  acid  is  hydrated  in  each  of  the 
theoretically  possible  directions,  i.e.,  CH3,[CH2]7*C0*[CH2]8,C02H 
and  CH3-[CH2]8-C0-[CH2]7-C02H,  when  the  substance  is  treated 
successively  with  sulphuric  acid  and  water.  A.  A.  E. 

X-Ray  Analysis  of  Solid  Solutions  of  Potassium  Chloride 
and  Potassium  Bromide.  T.  Sasahara  (Sci.  Papers  Inst.  Phys. 
Res.  Tokyo,  1925,  2,  277 — 286). — Powder  photographs  of  fusion- 
mixtures  ranging  from  22  mol.  %  to  88  mol.  %  of  potassium  bromide 
indicate  complete  additivity  in  the  lattice  constant;  the  density 
also  is  additive.  Although  the  mean  lattice  constant  is  thus  a 
linear  function  of  the  concentration,  it  is  probable  that  the  spacing 
is  a  little  smaller  in  the  neighbourhood  of  chlorine  atoms  and  a 
little  larger  in  that  of  bromine  atoms.  W.  A.  C. 

X-Ray  Examination  of  the  Inner  Structure  of  Various 
Calcium  Carbonates.  A.  Osawa  (Sci.  Rep.  Tdhoku  Imp.  Univ., 
1925,  14,  33 — 41). — X-Ray  examination  of  various  forms  of  calcium 
carbonate  derived  from  animal  and  vegetable  sources  showed  that 
most  varieties  consisted  of  the  calcite  modification,  but  calcium 
carbonate  from  an  Acropora,  a  Favia,  Septifer  bilocularis,  and 
Trubo  cornutus  consisted  of  the  aragonite  variety.  The  author’s 
aragonite  model  agrees  with  that  of  Bragg  (A.,  1924,  ii,  109). 

A.R.P. 

X-Ray  Analysis  of  Electrolytic  Brass.  H.  Nakamura  (Sci. 
Papers  Inst.  Phys.  Res.  Tokyo,  1*925,  2,  287 — 292). — Electrolytically 
deposited  brass  of  82-48%  of  copper  and  cast  brass  of  82-85%  of 
copper  have  been  examined  by  the  powder  method  and  the  lattice 
constant  3-62  A.  has  been  found  in  both  cases.  In  spite  of  con- 
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siderable  differences  in  the  microscopic  structure  of  the  two  brasses, 
their  atomic  structures  must  be  regarded  as  identical.  After 
annealing,  however,  the  constant  of  the  electrolytic  brass  was 
3-62  A.  and  that  of  the  cast  brass  3-61  A.  W.  A.  C. 

X-Ray  Analysis  of  Copper-Zinc,  Silver-Zinc,  and  Gold- 
Zinc  Alloys.  A.  Westgren  and  G.  Phragmen  (Phil.  Mag., 
1925,  [vi],  50,  311 — 341). — It  is  suggested  that  the  fundamental 
difference  between  solid  chemical  compounds  and  solid  solutions 
lies  in  their  structure.  In  an  ideal  chemical  compound,  structurally 
equivalent  atoms  are  chemically  identical.  In  an  ideal  solid  solution 
all  atoms  are  structurally  equivalent.  Most  metallic  phases  repre¬ 
sent  intermediate  stages  between  these  two  extreme  types  of 
structure.  X-Ray  analysis  of  the  above  alloys  has  shown  that  five 
different  types  of  structure  are  common  to  all  three  systems,  two 
additional  phases  occurring  in  the  gold-zinc  system.  The  (3  and  y 
phases  of  the  copper-zinc  system  were  investigated  in  the  form  of 
single  crystals,  the  analyses  in  the  other  cases  being  made  by  the 
powder  method  alone.  The  five  structures  common  to  the  systems, 
arranged  in  order  of  increasing  zinc  content,  are  :  a,  face-centred 
cubic ;  (3,  cubic  of  the  caesium  chloride  type ;  y,  cubic,  with  52  atoms 
in  the  elementary  cube ;  e  and  y,  close-packed  hexagonal  with  axial 
ratios  of  1-55 — 1-60  and  1-80 — 1*90,  respectively.  A  gold-zinc 
phase,  y4,  stable  at  the  ordinary  temperature,  and  containing  about 
50%  zinc,  was  cubic,  with  about  32  atoms  in  the  elementary  cube ; 
another  phase,  y2,  stable  only  at  higher  temperatures  and  obtained 
by  quenching  gold-zinc  alloys  containing  53 — 54%  zinc,  was 
apparently  cubic  with  about  90  atoms  in  its  elementary  cube. 
The  a,  7],  and  very  probably  the  e  phases  represent  ideal  solid  solu¬ 
tions  as  above  defined,  the  first  having  copper,  silver,  or  gold,  and 
the  others  zinc  as  solvent.  The  other  phases  are  regarded  as  solid 
solutions  in  chemical  compounds,  the  solvents  of  the  (3  phases  being 
CuZn,  AgZn,  and  AuZn.  The  formulae  Cu4Zn9,  Ag4Zn9,  and  Au4Zn9 
are  proposed  for  the  bases  of  the  y  phases,  and  it  is  most  likely  that 
the  y  phase  of  the  gold-zinc  system  corresponds  with  AuZn3. 

F.  G.  T. 

X-Ray  Examination  of  Inner  Structure  of  Strained  Metals. 
III.  Copper  and  Aluminium  under  Extension,  Compression, 
and  Torsion.  A.  Ono  (Mem.  Coll.  Eng.  Kyushu,  1925,  3, 
195 — 224). — An  X-ray  analysis  of  copper  and  aluminium, 
under  strain  due  to  extension,  compression,  or  torsion,  has  been 
made.  The  effect  of  annealing  strained  aluminium  has  also  been 
determined.  The  crystal  rearrangement  due  to  slip  and  rotation 
is  discussed  from  the  point  of  view  of  the  behaviour  of  single  crystals 
under  distortion  observed  by  previous  investigators.  [Cf .  B.,  1925, 
594J.  M.  S.  B. 

X-Ray  Examination  of  Iodosuccinimide.  (Miss)  K.  Yard- 
ley  ( Proc .  Roy.  Soc.,  1925,  A,  108,  542 — 547). — There  are  4  mols. 
per  unit  cell  of  this  substance.  It  does  not  belong  to  the  ditetragonal 
pyramidal  class,  as  stated  by  Groth,  but  to  the  tetragonal  pyramidal 
polar  class  (cf.  following  abstract).  L.  F.  G. 
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Crystallographic  and  Optical  Properties  o£  Iodosuccin- 
imide.  A.  E.  H.  Tutton  ( Proc .  Roy.  Soc.,  1925,  A,  108,  548 — 
552 ;  cf.  preceding  abstract). — The  results  of  a  detailed  examination 
of  these  properties  are  given.  Density  determinations  have  also 
been  made.  The  substance  is  optically  active,  but  it  was  not 
possible  to  determine  the  angle  of  rotation.  Miss  Yardley’s  con¬ 
clusion  as  to  the  crystallographic  class  is  confirmed.  L.  F.  G. 

Quantum  Theory  of  the  Intensity  of  the  Modified  Band 
in  the  Compton  Effect.  G.  E.  M.  Jauncey  ( Physical  Rev., 
1925,  [ii],  25,  723 — 736). — The  theory  already  developed  (this  vol., 
ii,  368)  is  extended  to  scattering  by  L  and  M  electrons  and  by 
electrons  in  elliptical  orbits.  Experiments  are  in  qualitative 
agreement  with  the  required  increase  of  the  intensity  of  the  modified 
band  relative  to  that  of  the  unmodified  band  as  the  angle  of  scattering 
is  increased,  and  (for  a  given  angle  of  scattering)  with  its  required 
decrease  as  the  atomic  number  of  the  scatterer  increases.  Curves 
show  the  intensity  of  the  modified  bands  when  molybdenum  K a 
X-rays  are  scattered  by  carbon  and  sulphur  at  30°  and  90°. 

A.  A.  E. 

Dependence  of  the  Intensity  of  the  Compton  Effect  on  the 
Atomic  Number.  B.  Davis  ( Physical  Rev.,  1925,  [ii],  25, 
737 — 739). — The  integrated  intensity  of  the  scattered  radiation 
is  proportional  to  6/z3X3,  where  z  is  the  atomic  number  and  b  the 
fraction  of  orbital  electrons  taking  part  in  the  scattering.  All  the 
orbital  electrons  appear  to  take  part  equally  in  the  scattering  effect. 
The  relative  intensities  for  molybdenum  ifa  radiation  for  paraffin, 
aluminium,  sulphur,  and  calcium,  respectively,  are  8, 1-25,  0*7,  and 
0-35.  A.  A.  E. 

Lattice  Constants  of  Metals.  W.  P.  Davey  ( Physical  Rev., 
1925,  [ii],  25,  753 — 761). — Precision  measurements  of  the  lattice 
constants  a  X  1(T8  cm.,  by  comparison  with  sodium  chloride  (a= 
2-814  A.)  and  the  corresponding  calculated  densities  are  tabulated 
respectively  as  follows:  aluminium,  4-046 ±0-004,  2-688 ±0-008; 
iron,  2-855±0-003,  7-93 ±0-03  ;  nickel,  3-499±0-003,  9-04±0-03; 
copper,  3-597  ±0-004,  9-01  ±0-03;  molybdenum,  3- 142  ±0-003, 
10-21  ±0-03;  palladium,  3-859±0-004,  12-25±0-04;  silver, 

4-079 ±0-004,  10-49±0-03 ;  tungsten,  3-155±0-001,  19-32±0-02; 
platinum,  3-912  ±0-004,  21-51  ±0-06;  gold,  4-065  ±0-004,  19-37  ± 
0-06;  lead,  4-920±0-005,  ll-48±0-03;  bismuth,  4-539±0-005 
(hexagonal  axes,  axial  ratio  2-606),  9-80±0-03.  A.  A.  E. 

Atomic  Structure  of  Palladium  and  Platinum  Black  con¬ 
taining  Adsorbed  Gases.  A.  Osawa  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1925,  14,  43 — 45). — X-Ray  examination  of  platinum  and 
palladium  blacks  prepared  by  different  processes  show  that  the 
metal  is  crystalline  and  not  amorphous  as  stated  by  Kirchner 
(Ann.  Physik,  1922,  [iv],  69,  59).  When  the  metals  adsorb  gases 
a  true  solid  solution  is  formed,  the  gases  entering  into  the  interspace 
of  the  lattice.  A.  R.  P. 
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Crystal  Structures  of  Caesium  Tri-iodide  and  Caesium 
Dibromoiodide.  R.  M.  Bozorth  and  L.  Pauling  (J.  Amer. 
Chem.  Soc.,  1925,  47,  1561 — 1571). — The  dimensions  of  the  units  of 
structure  of  caesium  tri-iodide  and  caesium  dibromoiodide  as  deter¬ 
mined  from  considerations  of  spectral  and  Laue  photographs  are 
respectively:  d100=6-83  A.,  d010=9-89  A.,  d^i^ll-OoA.,  and 
di00=6*57  A.,  d010=9T8  A.,  dM1=10-66A.  In  the  crystalline 
substances  there  are  four  molecules  in  the  unit.  The  structures 
are  based  on  the  simple  orthorhombic  lattice  P0  and  the  crystals 
belong  to  the  space  group  Vf.  The  results  of  these  investigations 
differ  from  those  of  Clark  and  Duane  (J.  Opt.  Soc.  Amer.,  1923,  7, 
455).  J.  S.  C. 

Crystal  Structure  of  Mercurous  Halides.  R.  J.  Havighurst 
(Amer.  J.  Sci.,  1925,  [v],  10,  15 — 28). — X-Ray  analysis  of  pow¬ 
dered  and  of  single  crystals  of  mercurous  halides  (cf.  this  vol.,  ii, 
502)  shows  that  the  cell  units  are  tetragonal  and  contain  2  mols.  of 
Hg2X2.  The  dimensions  (in  A.)  are:  X=C1 :  a=4-47,  c=10-89; 
X=Br  :  a=4-65,  c=lT10;  X=I :  a=4-92,  c=ll-61.  Mauguin’s 
cell  unit  for  calomel  is  unnecessarily  large  (cf.  A.,  1924,  ii,  588). 
The  atomic  arrangement  may  be  derived  from  the  space  group 
D\,  or  others ;  four  mercury  atoms  are  at  (0,  0,  u),  (0,  0,  u),  (b,  |  — 

u),  and  (|,  \,  |~|-  u)  and  four  halogen  atoms  at  (0,  0,  v),  (0,  0,  v), 
(A  2»  i~v)>  and  (|>  i+w).  u  and  v  are  slightly  lower  than  and 

f ,  respectively.  The  results  indicate  the  existence  of  the  chain  mole¬ 
cule  XHgHgX ;  strong  positive  double  refraction  is  to  be  expected 
from  crystals  of  this  structure  and  has  been  observed.  S.  K.  T. 

Structure  of  Stearic  and  Stearolic  Acids.  A.  Muller 
(Nature,  1925,  116,  45). — Stearic  acid  crystals,  obtained  from  a 
saturated  solution  in  carbon  disulphide,  are  monoclinic.  The 
dimensions  of  the  unit  cell  are  :  a  5-60,  b  7-38,  c  50-9  A.,  fi  59*7° ; 
d  slightly  above  T05,  indicating  four  molecules  to  the  unit  cell. 
A  crystal  of  stearolic  acid  appeared  to  be  tri clinic.  A.  A.  E. 

Crystalline  Structure  of  Pentaerythritol  Tetranitrate. 

I.  E.  Knaggs  (Min.  Mag.,  1925,  20,  346 — 352). — Pentaerythritol 
tetranitrate  (T.,  1923,  123,  77),  examined  by  the  X-ray  spectro¬ 
meter  method,  was  found  to  be  built  on  the  simple  tetragonal  lattice 
rt,  to  belong  to  the  space-group  DJ„  and  to  have  4  mols.  of 
C(CH2ON02)4  per  unit  cell  of  dimensions  a=13'2,  c=6'66  A.  The 

arrangement  of  the  atoms  in  the  nitro  group  is  thought  to  be  — 1ST <C  V 

or  — N<q,  and  not  — N~0— O.  The  angles  between  the  linkings 

from  the  central  carbon  atom  show  a  considerable  departure  from 
the  angle  of  the  regular  tetrahedron,  and  this  perhaps  causes  a  strain 
which  contributes  to  the  explosive  nature  of  the  compound. 

L.  J.  S. 

Isomorphism  of  Zirconium  Sulphate  and  Quadrivalent 
Cerium  Sulphate.  L.  Fernandes  (Gazzetta,  1925,  55,  290 — 
293). — The  compounds,  Ce(S04)2,4H20  and  Zr(S04)2,4H20  are 
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completely  miscible  and  hence  able,  in  all  proportions,  to  form 
mixed  crystals.  T.  H.  P. 

Monoclinic  Double  Sulphates  containing1  Thallium.  Thall¬ 
ium  Nickel  and  Thallium  Cobalt  Sulphates.  A.  E.  H.  Tutton 
(. Proc .  Roy.  Soc.,  1925,  A,  108,  240 — 261). — A  full  crystallographic 
description  is  given  of  these  two  salts.  The  results  confirm  the 
conclusion  previously  reached  from  an  examination  of  thallium  zinc 
sulphate  and  selenate,  that  these  double  salts  containing  thallium 
are  true  members  of  the  isomorphous  series  of  monoclinic  hexa- 
hydrated  double  sulphates  and  selenates  R2M(S04)2,6H20.  These 
all  crystallise  in  the  holohedral  class  of  the  monoclinic  system. 
The  small  angular  changes,  which  occur  on  substituting  either 
thallium  or  rubidium  for  potassium  in  the  salt,  are  about  equal. 

S.  B. 

Regular  Growth  of  Crystals  of  Different  Species.  L. 

Royer  (Compt.  rend.,  1925,  180,  2050 — 2052). — Regular  growth  of 
crystals  of  one  substance  on  crystals  of  another  requires  an  approxi¬ 
mate  identity  of  form  and  dimensions  of  the  two  lattices.  The 
growth  of  crystals  of  alkali  and  silver  halides  on  cleavage  faces  of 
potassium  chloride,  galena,  and  sodium  chloride  has  been  studied. 
Regular  growths  occur  if  the  differences  in  the  dimensions  of  the 
two  lattices  do  not  differ  by  more  than  12,  10,  and  16%  in  the  three 
cases,  respectively,  but  if  these  limits  are  exceeded  the  crystals  are 
deposited  quite  irregularly.  No  formation  of  mixed  crystals  occurs 
when  potassium  and  sodium  chloride  are  deposited  simultaneously. 

W.  H.-R. 

Crystal  Structure  and  Physical  Properties.  A.  E.  van 

Arkel  ( Physica ,  1924,  4,  286 — 301). — By  passing  the  corresponding 
chlorides,  together  with  hydrogen,  and  nitrogen  or  carbon  monoxide, 
over  a  heated  tungsten  wire,  titanium,  zirconium,  and  tantalum 
nitrides  and  carbides  have  been  prepared.  In  the  regular  system, 
values  of  d100  are  :  titanium  carbide,  4-29  A.,  nitride,  4-23  A. ; 
zirconium  carbide,  4*71  A.,  nitride,  4*59  A.;  tantalum  carbide, 

4- 56  A.  For  tantalum  nitride  (hexagonal,  with  2  mols.  per  unit 
cell)  Ta  (J  f  u){ §  %  u) ;  w=0*25,  axial  ratio  F62,  edge  of  basal 
hexagon  3-05  A.  Combination  of  the  metal  with  two  oxygen  or 
fluorine  atoms  still  produces  the  ionic  type  of  lattice,  sulphides  and 
selenides  being  intermediate  between  ionic  and  molecular  lattices. 
In  the  regular  system,  values  of  d100  are  :  zirconium  dioxide, 

5- 08  A.,  thorium  dioxide,  5-26  A.,  uranium  dioxide,  5-48  A.,  strontium 
fluoride,  5-86  A.  Zirconium  sulphide  and  selenide  crystallise  in 
the  rhombohedric  hexagonal  system,  with  respective  axial  ratios 
1-59,  T63;  edge  of  hexagon,  3-68,  3-79  A.;  (1  mol.  per  unit  cell) 
Zr  (000) ;  S  (Se)  (f  |  u){%  §  u)  with  u  0-25,  analogous  to  cadmium 
iodide.  Ferrous  and  manganous  sulphides  form  ionic  space  lattices. 

Chemical  Abstracts. 

Electrical  Conductivity  of  Mixed  Crystal  Alloys.  G. 
Boreuus  (Ann.  Physik,  1925,  [iv],  77,  109 — 137). — The  specific 
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conductivity  of  a  metal  is  given  according  to  Drude  by  the  expres¬ 
sion  (1)  y--=<;2/2m  .  NL/fx,  where  e  is  the  charge,  m  the  mass,  p.  the 
velocity,  N  the  number  per  c.c.,  and  L  the  mean  free  path  of  the 
conducting  electron.  Wein  regarded  /i  as  a  constant  independent 
of  temperature  and  characteristic  of  an  atomic  movement,  and  N 
as  also  constant,  so  that  the  temperature  variation  of  y  would  be 
due  to  the  direct  proportionality  between  energy  content  and  L. 
Hojendahl  (A.,  1924,  ii,  647)  sought  an  explanation  on  the  basis 
of  the  Bohr  atom  and  the  independence  of  the  translation  velocity 
of  the  valency  electron  with  temperature.  He  considered  that  the 
mean  free  path  is  constant  from  atom  to  atom  of  the  same  element, 
but  that  atoms  of  the  second  component  interfere.  N  and  /x  were 
assumed  to  be  constant  throughout  a  series  of  alloys.  The  expres¬ 
sion  y=constant .  (ljpq— 1)  (p  and  q  are  concentrations  of  com¬ 
ponents)  was  deduced  and  found  to  be  in  agreement  with  experi¬ 
ment  for  Cu-Ni  alloys.  The  author,  however,  finds  that  the 
agreement  is  fortuitous,  since  other  series  of  alloys  do  not  confirm 
Hojendahl’s  reasoning.  The  discrepancy  is  due  to  the  simplicity 
of  the  assumptions.  N  and  /x  are  now  assumed  to  differ  for  the 
two  components  of  a  mixture,  and  (1)  is  rewritten  as  (2)  x— *2/ 
2m(N1L1//jL1-\-N2L2/fx2)  and  simplified  to  (3)  ^—A'pL^B'qL^ 
where  A'  and  B’  are  constants  characteristic  of  the  two  components. 

On  this  basis,  it  is  deduced  that  the  conductivity  at  absolute  zero 
is  given  by  (4)  xo—Aplq-\-ap-\-Bqlp+bq,  where  A,  B,  a,  b  are  con¬ 
stants.  This  assumes  random  distribution  of  atoms  and  a  straight 
line  free  path  (a).  To  test  the  theory,  it  is  necessary  to  investigate 
theoretically  the  variation  of  the  resistance  of  alloys  with  tem¬ 
perature.  It  is  then  shown  that  the  resistance  p’  of  an  alloy  is 
given  by  p'—pp1-Pqp2-^rp0,  where  p±  and  p2  are  the  specific  resist¬ 
ances  of  the  components  at  the  temperature  of  the  alloy,  ppx  and 
qp2  are  interpolated  linearly,  and  p0  is  a  quantity  independent  of 
temperature.  At  the  absolute  zero,  p1  and  p2  vanish,  so  that 

X0=  -  —  1/p'—  PPi~ qp2‘  Thus  y0  may  be  obtained  from  the 
Po 

experimental  data  and  compared  with  the  value  obtained  by  the 
use  of  (4).  The  theoretical  treatment  is  confirmed  by  the  following 
systems  :  Au-Ag,  Au-Cu,  Pd-Pt,  In-Pb,  K-Rb.  For  example, 
in  Au-Ag  xo=27p/q'4-80p+27gr/pd-45g'  ohm-1  cm.-1 . 103.  The  data 
for  the  systems  Cu-Ni,  Au-P,  Ag-Pd,  Cu-Pd  are  also  considered. 
The  range  of  validity  of  assumptions  (a)  is  discussed.  Further,  the 
results  are  used  to  calculate  values  for  the  mean  free  path  and  for 
the  electron  velocity  in  various  elements.  Regularities  in  the 
values  of  the  constant  A  are  pointed  out  which  may  prove  significant 
when  the  theory  can  be  tested  more  rigidly.  (Cf.  Cuy,  this  vol., 
ii,  378.)  R.  A.  M. 

Electric  and  Magnetic  Spectroscopy.  W.  Arkadiev  (Phil. 
Mag.,  1925,  [vi],  50,  157 — 163).  It  is  pointed  out  that  since 
thermal  waves  have  the  same  relation  to  magnetic  centres  in 
dielectrics  as  A -rays  to  electric  centres,  somewhere  in  the  inter¬ 
mediate  region  between  thermal  oscillations  and  slow  electric 
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vibrations  the  disappearance  of  magnetic  behaviour  must  occur, 
accompanied  by  magnetic  absorption  of  the  passing  rays  and  strong 
alteration  of  the  magnetic  permeability.  This  is  illustrated  by 
the  magnetic  spectra  of  iron  and  nickel  wires  in  the  wave-length 
region  1  cm.  to  1  km.  The  apparent  permeabilities  of  these  sub¬ 
stances,  calculated  from  the  absorption  of  waves  in  ferromagnetic 
wires,  agree  with  the  assumption  that  the  elementary  magnets  in 
ferromagnetic  metals,  under  the  influence  of  weak  magnetic  fields, 
rotate  according  to  the  same  laws  of  viscous-elastic  motion  adopted 
for  the  displacement  of  electric  centres  in  dielectric  bodies. 

F.  G.  T. 

Weiss's  Theory  of  Ferromagnetism.  R.  H.  de  Waard  (Z. 
PhysiJc,  1925,  32,  789 — 793).— The  theory  fails  to  account  even 
approximately  for  the  small  coercive  force  necessary  to  remove 
residual  magnetism  in  iron  and  nickel.  E.  B.  L. 

Magnetisation  of  Ferro-nickel  :  Saturation  and  Atomic 
Moments.  M.  Peschard  ( Compt .  rend.,  1925,  180,  1836 — 
1838). — -The  specific  magnetisation  of  iron  and  nickel  mixtures  has 
been  plotted  against  percentage  composition  for  the  three  tem¬ 
peratures  +  16°,  —79°,  —188°.  The  compound  Fe2Ni  is  very 
definitely  indicated.  The  value  at  0°  Abs.  for  each  saturation  is 
extrapolated  by  means  of  the  expression  a~a-0~KT 2.  The  atomic 
moments  (expressed  in  magnetons)  are  plotted  against  percentage 
composition  and  the  curve  is  closely  similar  to  that  obtained  for 
specific  saturations  at  absolute  zero.  Both  curves  provide  evidence 
for  the  existence  of  Fe2Ni,  Fe3Ni2,  and  FeNi2.  The  first  two  have 
9  magnetons  per  atom  and  the  third  has  a  total  of  20  magnetons. 
The  magnetisation  to  saturation  point  of  solid  solutions  in  equi¬ 
librium  obeys  the  mixture  rule.  At  each  temperature,  a  hyperbolic 
function  (1 — a/H)  represents  the  degree  of  saturation  and  the 

coefficient  a  varies  from  one  alloy  to  another  from  1  to  40.  Ferro- 
nickel  may  exist  in  the  (3  or  y  state  and  the  bearing  of  this  fact  on 
the  results  is  worked  out.  R.  A.  M. 

Optical  Constants  of  Crystals  of  Selenium  and  Tellurium 
between  3000  and  5000  A.  R.  F.  Miller  (J.  Opt.  Soc.  Amer., 
1925,  10,  621 — 634). — When  plane  polarised  light  is  reflected  from 
the  surface  of  an  absorbing  medium  it  becomes  in  general  elliptically 
polarised,  and  if  the  form  of  the  elliptical  vibration  is  determined 
for  some  angle  of  incidence,  the  optical  constants  of  the  medium 
may  be  calculated.  Such  determinations  have  been  made  with 
crystals  of  selenium  and  tellurium,  with  the  crystal  axis  parallel 
and  perpendicular  to  the  plane  of  incidence,  and  the  corresponding 
values  for  the  refractive  indices  and  reflecting  powers  are  given. 
In  the  parallel  position  /a  for  selenium  is  3-4 — 4-4,  and  for  tellurium 
1-9 — 2-9,  and  in  the  perpendicular  position,  for  selenium  2-3 — 3T, 
and  for  tellurium  T7 — 2'7,  over  the  given  range  of  wave-length. 
The  analysis  of  the  reflected  light  was  made  by  a  photographic 
method  described  by  Voigt  (. Physikal .  Z.,  1901,  2,  203).  S.  B. 
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Polymorphic  Transformations  of  Silica.  L.  Longchambon 
(Compt.  rend.,  1925,  180,  1855—1858 ;  cf .  A.,  1913,  ii,  133 ;  1919, 
ii,  420). — In  the  presence  of  a  solvent  (tungstate,  molybdate,  silicate, 
etc.)  between  870°  and  1470°,  precipitated  silica  dissolves  rapidly 
and  after  a  few  minutes  hexagonal  tridymite  and  (3 -cristobalite 
appear.  The  latter  is  slowly  converted  into  tridymite,  the  stable 
form  under  these  conditions.  Quartz  is  converted  into  tridymite 
at  870 — 1470°.  Cristobalite  is  not  normally  an  intermediate 
product.  The  condition  for  its  appearance  is  supersaturation  of 
the  solvent.  Above  1470°,  quartz,  tridymite,  silica,  glass,  and 
precipitated  silica  all  form  cristobalite  (octahedra).  With  the 
precipitated  silica  numerous  droplets  of  fused  silica  occur  at  1500°, 
d  (cold)  2-2.  Below  870°,  precipitated  silica  dissolves  rapidly, 
giving  tridymite  and  cristobalite,  quartz  being  formed  only  very 
slowly.  New  determinations  of  n  and  d  of  cristobalite  and 
tridymite  give  1-487,  2-347  and  1-477,  2-266,  respectively. 

R.  A.  M. 

Increase  of  Tensile  Strength  and  Recovery  of  Zinc  Crystals. 

E.  Schmid  ( Z .  PhysiJc,  1925,  32,  918 — 921). — The  tensile  strength 
increases  with  plastic  deformation,  but  this  action  is  partly  reversed 
if  the  crystal  is  allowed  time  to  recover.  E.  B.  L. 

Strengthening  and  Weakening  of  Tin  Crystals.  M.  Polanyi 
and  E.  Schmid  ( Z .  Physik,  1925,  32,  684 — 712). — Single  crystals  of 
tin  were  subjected  to  slight  tension  and  the  rate  of  increase  of  length 
was  measured ;  the  results  show  increased  resistance  with  deform¬ 
ation.  When  the  stress  was  removed  the  crystals  recovered,  rise  of 
temperature  hastening  the  recovery  greatly.  Consequently  the  rate 
of  stretching  and  the  temperature  influence  the  extent  to  which 
the  crystals  gain  in  strength.  The  recrystallisation  of  tin  crystals 
was  investigated  by  etching  and  by  the  A -ray  spectrograph.  Crystals 
were  examined  which  had  been  stretched,  quickly  pulled  apart,  and 
compressed.  Crystals  both  with  and  without  cleavage  lines  were 
tested,  the  position  at  which  the  nucleus  of  the  new  crystal  formed 
and  the  rate  of  formation  were  noted.  Crystals  which  have  been 
slowly  and  carefully  drawn  out  and  their  internal  energy  increased 
are  much  less  liable  to  crystallise  than  such  as  have  been  rapidly 
torn  apart.  E.  B.  L. 

X-Ray  Study  of  Soaps  and  Fats.  J.  J.  Trillat  (Compt. 
rend.,  1925,  180,  1838 — 1840;  cf.  this  vol.,  ii,  640). — When  an 
alcoholic  solution  of  a  fatty  acid  is  allowed  to  evaporate  on  glass, 
the  crystals  are  oriented.  Metal  plates  have  been  substituted  for 
glass.  With  some  metals,  the  X-ray  spectra  are  the  same  as  with 
glass;  with  others,  a  second  spectrum,  traced  to  a  film  of  soap 
in  which  the  molecules  are  also  oriented,  is  superimposed.  It  is 
intense  with  plates  of  lead,  tin,  and  antimony,  fairly  intense  with 
iron,  copper,  and  bismuth,  feeble  with  nickel,  zinc,  and  molybdenum, 
and  absent  with  aluminium,  palladium,  platinum,  and  gold.  All 
the  soaps  of  palmitic  acid  have  the  same  maximum  distance  of 
46-3  A.  (except  copper,  43-5  A.).  The  lead  soaps  of  a  series  of  fatty 
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acids  have  been  examined.  The  maximum  distances  for  the 
stearate  (51*3),  palmitate  (46*3),  and  myristate  (41*2)  exhibit 
constant  differences  A(Cn+2—  Cn)=5  A.,  or  Ad/AA  (A  is  number  of 
carbon  atoms)  =  1-25  A.  This  value  increases  to  about  1*3  A.  when 
A  is  smaller.  It  is  smaller  than  that  observed  with  the  fatty  acids 
(1  A.)  and  nearer  to  that  of  the  ethers  (1*22  A.).  Most  simple  fats 
and " waxes  are  oriented  by  simple  fusion  on  glass,  e.g.,  glyceryl 
margarate  has  d=48  A.  Even  a  compound  like  lecithin  is  oriented, 
d=47  A.  R.  A.  M. 

Determination  of  Avogadro’s  Number  from  the  Light 
Diffused  by  Ethyl  Chloride.  P.  Daure  ( Compt .  rend.,  1925, 
180,  2032 — 2034). — Avogadro’s  number  (A)  is  calculated  by  the 
equation  of  Einstein  from  new  measurements  of  the  ratio  R  for 
ethyl  chloride,  where  R  is  the  ratio  between  the  intensity  I  of  light 
diffused  at  right  angles  to  the  primary  beam  of  intensity  E  for 
1  c.c.  of  gas.  As  the  light  used  was  not  monochromatic,  an 
approximate  method  of  graphical  integration  was  used.  The 
method  gives  the  values  A=(6*5=J=0,65)1023,  and  i2=(l*06;p0*l)10_7 
for  green  light.  W.  H.-R. 

Revision  of  Weight  of  Normal  Litre  of  Methyl  Chloride 
Vapour.  T.  Batuecas  (Compt.  rend.,  1925,  180,  1929 — 1932), 
— Methyl  chloride  vapour  obeys  the  law  of  limiting  densities.  The 
vapour  was  prepared  by  two  methods  (a)  the  reaction  between 
phosphorus  trichloride  and  methyl  alcohol  (cf.  T.,  1905,  87,  1592) 
and  ( b )  by  thermal  decomposition  of  tetramethylammonium 
chloride.  The  highest  and  lowest  values  of  seventeen  determin¬ 
ations  made  with  suitable  precautions  were  2*3099  and  2*3072. 
The  final  value,  2*3084^0*0001,  is  definitely  higher  than  the  only 
other  precise  measurement  2-3045  (Baume,  A.,  1908,  ii,  372). 

R.  A.  M. 

Revision  of  the  Compressibility  of  Methyl  Chloride  and 
the  Molecular  Weight  of  this  Gas.  T.  Batuecas  ( Compt . 
rend.,  1925,  181,  40 — 42). — Employing  the  method  previously 
outlined  (A.,  1924,  i,  1280),  the  value  of  the  factor  (1+X)  for  methyl 
chloride  has  been  determined  from  measurements  of  compressi¬ 
bility.  As  with  dimethyl  ether,  the  compressibility  decreases  in  a 
characteristic  manner  with  decreasing  pressure.  The  value  for  the 
weight  of  a  litre  of  gaseous  methyl  chloride  under  standard  con¬ 
ditions  is  2*3084  g.  This  leads  to  a  value  for  the  atomic  weight  of 
chlorine,  Cl=35*47.  J.  S.  C. 

Effect  of  a  Magnetic  Field  on  the  Electrical  Resistance  of 
Liquid  Metals  and  Alloys.  E.  J.  Williams  (Phil.  Mag.,  1925, 
[vi],  50,  27 — 46). — Theoretical.  The  change  in  the  electrical 
resistance  of  a  liquid  conductor  due  to  the  action  of  a  magnetic 
field  is  attributed  to  the  sum  of  a  true  resistance  change,  and  a 
change  consequent  on  energy  expended  in  maintaining  hydro - 
dynamic  currents  in  the  liquid  conductor.  These  currents  are  set 
up  because  the  magnetic  field  and  electric  current  in  the  con¬ 
ductor  are  independent,  whereas,  for  the  liquid  to  remain  at  rest, 
vol.  cxxviii.  ii.  27 
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it  is  necessary  for  the  force  per  unit  volume  acting  on  the  liquid 
to  be  derivable  from  a  single-valued  potential  function.  An 
expression  is  obtained  by  means  of  dimensional  analysis  for  the 
resistance  change  due  to  this  cause.  An  analysis  of  the  results  of 
Rossi  (Nuovo  Gim.,  1911,  [vi],  2,  337)  reveals  evidence  for  the 
existence  of  a  true  resistance  change  in  a  magnetic  field  in  bismuth 
amalgams,  a  1%  amalgam  showing  a  resistance  increase  of  0-0001% 
in  a  field  of  4000  gauss.  The  similar  change  in  molten  bismuth 
(Berndt,  Ann.  Physik,  1907,  [iv],  23,  805)  is  estimated  as  approx¬ 
imately  0-002%  at  420°  for  a  field  of  3000  gauss.  In  other  cases, 
the  hydrodynamical  effect  certainly  predominates,  and,  in  most 
cases,  a  true  change,  if  present  at  all,  is  negligible.  The  variation 
of  the  resistance  change  with  the  current  traversing  the  liquid 
metal  conductor,  which  has  been  observed  in  some  cases,  is  explained 
by  supposing  that  the  motion  of  the  liquid  in  these  instances  is 
turbulent.  The  further  theoretical  consequences  of  this  supposition 
are  substantiated  by  the  experiments  of  Jones  (cf.  following 
abstract),  from  w  hich  it  is  shown  that  in  the  turbulent  motion  of 
liquids  in  an  enclosed  space,  due  to  the  action  of  external  volume 
forces,  the  average  stream-lines  maintain  a  constant  shape  as  these 
forces  are  varied  proportionately  at  all  points.  In  this  respect 
the  average  stream-lines  of  turbulent  motion  resemble  the  stream¬ 
lines  in  steady  motion.  The  resistance  to  the  motion  is  in  all  cases 
proportional  to  (velocity)1'70,  which  is  in  agreement  with  the  law 
of  resistance  in  turbulent  motion  obtained  by  Osborne  Reynolds 
for  the  flow  of  water  through  straight  pipes.  F.  G.  T. 

Electrical  Resistance  of  Mercury  in  Magnetic  Fields. 

T.  J.  Jones  {Phil.  Mag.,  1925,  [vi],  50,  46 — 60). — In  a  column  of 
mercury  of  about  5  cm.  diameter,  to  which  a  magnetic  field  varying 
between  2  and  10  kilo. -gauss  is  applied  perpendicular  to  the  direc¬ 
tion  of  the  current,  the  magneto -resistance  change  for  currents 
between  0-5  and  5  amp.  is  given  by  HRocHl58d/i°'i0b°‘ll>  where 
H,  d,  i,  and  b  are  respectively  the  field,  the  diameter  of  the  column, 
the  current  in  the  column,  and  the  distance  apart  of  the  poles  of 
the  magnet.  It  was  found  that  the  change  of  resistance  is  indepen¬ 
dent  of  the  field  resistance,  but  depends  on  the  temperature, 
increasing  by  12-5%  for  a  rise  of  273°.  When  the  magneto¬ 
resistance  change  is  measured  in  wide  tubes  and  with  comparatively 
large  fields  and  currents,  the  effect  is  of  a  different  nature  from 
that  exhibited  by  solid  metals,  with  which  the  resistance  change  is 
proportional  to  the  resistance  in  the  field  and  independent  of  the 
current  in  the  Conductor.  The  theory  of  Williams  (cf.  preceding 
abstract)  explains  all  the  phenomena  observed  and  gives  for  the 
resistance  change  a  relation  which  is  in  good  agreement  with  that 
obtained  in  the  experiments.  F.  G.  T. 

Thermal  Variation  of  Magnetism  of  Water  and  of  Some 
Paramagnetic  Solutions.  B.  Cabrera  and  A.  Duperier  [J . 
Phys.  Radium,  1925,  [vi],  6,  121 — 138). — The  Curie-Weiss  equation 
x(T-f  A)  =  C  for  the  variation  of  paramagnetism  with  temperature 
is  valid  over  a  wide  range  of  temperatures  (x  is  the  susceptibility, 
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T  absolute  temperature,  A  and  C  are  constants  characteristic  of 
the  substance).  Langevin’s  expression  fi0=\/'3RC  {y0  is  magnetic 
moment,  R  the  gas  constant)  is  in  accord  with  experiment  and  has 
been  justified  theoretically  by  Ehrenfest  {Comm.  Phys.  Labor. 
Leiden,  Supp.  446).  Weiss  ascribes  the  origin  of  A  to  a  molecular 
field  varying  directly  as  the  density  of  the  paramagnetic  atoms 
(A.,  1915,  ii,  737),  but  Foex  ( Diss Slrasburg,  1921)  has  recently 
investigated  certain  solutions  in  which  A  appears,  but  mutual  actions 
of  paramagnetic  atoms  seem  unlikely.  The  authors  have  measured 
by  a  couple  the  attraction  in  a  non-uniform  field  and  have  deter¬ 
mined  the  variation  with  temperature  of  the  susceptibility  of  water 
and  of  certain  solutions.  The  susceptibility  of  water  between 
20°  and  80°  is  given  by  -Sx/x=[l-67+0-0016(*-20o)](*-20°) .  lO4. 
The  variation  is  due  to  depolymerisation  of  water  molecules,  so 
that  addition  of  a  diamagnetic  salt  like  magnesium  chloride  increases 
the  effect  until  8X/X  approaches  zero.  Solutions  of  manganese 
chloride,  manganese  nitrate,  and  nickel  nitrate  have  been  studied 
at  various  concentrations.  The  Curie- Weiss  law  is  borne  out  by 
values  of  A  (Mn“,  —25 ;  Ni“,— 2),  wrhich  are  approximately  indepen¬ 
dent  of  the  concentration  or  the  nature  of  the  anion.  These  values 
of  A  have  been  used  to  calculate  the  number  of  magnetons  of  the 
two  cations  and  the  results  Mn“  28-06d;0-08,  Ni”  15-96;L005  are 
in  the  case  of  nickel  identical  with  the  number  16  already  known, 
and  in  the  case  of  manganese  smaller  by  one  than  the  number  found 
for  solid  manganese  salts.  The  constant  A  is  due  to  a  deformation 
of  the  surface  of  the  paramagnetic  atom  by  the  influence  of  other 
atoms  in  chemical  combination  with  it.  The  view  that  in  solutions 
water  exerts  such  a  deformation  effect  is  in  harmony  with  the  theory 
of  Ehrenfest.  R.  A.  M. 

Diamagnetism  of  Nematic  Substances.  G.  Foex  and  L. 
Royer  ( Compt .  rend.,  1925,  180,  1912 — 1913). — The  magnetisation 
coefficient  of  p-azoxyanisole  in  the  solid  state  is  independent  of 
temperature.  At  116°,  the  nematic  phase  appears  and  the  mag¬ 
netisation  diminishes  abruptly  by  about  17%,  owing  to  orientation 
of  molecules  by  the  magnetic  field.  The  nematic  phase  (116 — 
134°)  shows  great  variations  of  the  magnetisation  coefficient  with 
temperature ;  the  value  approaches  the  original  value  as  the  tem¬ 
perature  increases  and  remains  constant  when  the  liquid  phase  is 
attained.  The  curve,  magnetisation  coefficient- temperature  may 
be  produced  to  95°  for  the  nematic  phase  and  the  maximum 
difference  observed  between  two  magnetisations  in  the  liquid  and 
nematic  phases  is  greater  than  18%.  Whenever  the  substance 
solidifies,  a  different  value  is  observed  for  the  coefficient  owing  to 
imperfect  distribution  of  the  tiny  crystals  making  up  the  solid. 
Anisaldazine  gave  similar  results.  R.  A.  M. 

Dispersion  of  Electrical  Double  Refraction  of  Some  Organic 
Liquids.  G.  Becker  {Ann.  Physik,  1925,  [iv],  76,  849 — 862). — 
The  dispersion  of  the  electrical  double  refraction  has  been  measured 
by  Lyon  and  Wolfram’s  method  (A.,  1921,  ii,  6)  for  the  following 
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liquids  at  20°  :  anisole,  m-xylene,  phenetole,  ethylbenzene,  acetal, 
ethyl  butyrate,  toluene,  and  ethyl  ether.  The  behaviour  of  the  first 
four  is  represented  satisfactorily  by  the  Havelock  formula  (A., 
1911,  ii,  165)  Bnl/(n2—  l)2=const.,  where  B  and  n  are  respectively 
the  Kerr  constant  and  the  refractive  index  of  the  liquid  for  the 
wave-length  X.  The  mean  values  of  the  Havelock  constant  for 
these  four  liquids  are  C  X 1011— 0-596,  0-485,  0-643,  and  0-425, 
respectively.  The  deviations  from  the  above  formula  are  most 
marked  with  ethyl  ether  and  acetal.  Owing  to  the  ambiguous 
behaviour  of  toluene  and  ethyl  butyrate,  the  conclusion  that  the 
Havelock  formula  does  not  hold  for  substances  with  low  optical 
dispersions  cannot  be  confirmed.  F.  G.  T. 

Black  Body  for  Optical  Pyrometer  Calibration.  H.  S. 

Roberts  ( J .  Opt.  Soc.  Amer.,  1925,  10,  723 — 724). — Details  are 
given  for  the  construction  of  a  black  body  for  use  in  the  calibration 
of  optical  pyrometers  from  the  fusion  point  of  a  metal.  A  small 
piece  of  the  metal  is  heated  to  fusion  at  the  bottom  of  a  graphite 
or  porcelain  tube  of  suitable  shape,  and  the  “  matching  ”  is  done 
as  the  metal  is  observed  to  melt.  The  advantages  of  the  procedure 
are  that  it  gives  a  direct  determination  of  the  temperature  of  the 
black  body  and  that  very  little  of  the  standard  metal  is  required. 

S.  B. 

Latent  Heat  Determinations.  A.  W.  Smith  ( J .  Opt.  Soc. 
Amer.,  1925,  10,  711 — 722).— A  summary  of  the  methods  proposed 
for  determinations  of  the  latent  heats  of  fusion  and  evaporation. 

S.  B. 

Automatic  Control  of  Low  Temperatures.  T.  S.  Sligh 
(J.  Opt.  Soc.  Amer.,  1925,  10,  691 — 693). — A  short  review,  with 
references,  of  the  methods  used  for  attaining  constant  low  tem¬ 
peratures.  S.  B. 

Thermal  Conductivity  of  Wires  and  Rods.  T.  Barratt 
and  R.  M.  Winter  (Ann.  Physik,  1925,  [iv],  77,  1 — 15). — The 
expression  K=H2/pqhV'zcoih2  <xl  gives  the  conductivity  of  a  wire  or 
thin  rod,  and  is  simplified  to  K=Hz/pqhVz  when  the  length  l  is 
great  ( K  is  the  thermal  conductivity  of  the  wire,  p  the  circumference 
of  the  rod,  q  the  cross-sectional  area,  h  the  emissivity  of  the  surface, 
V  the  temperature  of  the  hot  end,  and  at—Vhpjqk.  Of  these 
quantities,  h  is  the  most  difficult  to  measure.  Accordingly,  the 
experimental  methods  are  designed  to  secure  accurate  values  for 
H  (the  heat  supplied  in  calories  per  sec.  to  the  hot  end  of  the  wire) 
and  V ,  and  the  theoretical  treatment  is  designed  so  that  h  may  be 
eliminated  entirely  from  the  calculations.  The  technique  is  based 
on  earlier  work  ( Proc .  Phys.  Soc.,  1914,  26,  347).  Values  of  K 
are  given  for  platinum,  iridium,  rhodium,  gold,  tantalum,  molyb¬ 
denum,  various  alloys,  and  for  glass,  ebonite,  graphite,  and  various 
woods. 

The  mathematical  treatment  includes  a  solution  of  the  equation 
for  the  fall  of  temperature  along  a  rod  enabling  K  to  be  evaluated 
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from  H,  V,  q,  and  the  temperature  at  any  point  along  the  rod. 
Various  cases  are  discussed  and  simple  formulae  deduced  so  that 
the  result  of  the  work  is  to  place  on  a  sound  theoretical  basis  the 
experimental  methods  developed  by  the  authors  for  the  measure¬ 
ment  of  K,  using  very  small  samples  of  material.  R.  A.  M. . 

Specific  Heats.  S.  Wiesner  {Ann.  Physik,  1925,  [iv],  76, 
802;  cf.  this  vol.,  ii,  275). — A  correction.  The  refractivities  pre¬ 
viously  used  were  the  Gladstone  and  Dale  values;  thus  u  signifies 
the  specific  refraction  and  not  the  specific  atomic  volume.  When 
the  Lorenz  and  Lorentz  values  are  used  rVd  is  in  the  neighbourhood 
of  1*5,  instead  of  3,  as  previously  given.  The  elements  silver, 
potassium,  phosphorus,  mercury,  and  sodium  which  gave  abnormal 
results,  now  give  values  of  r\/d  between  0-87  and  0-68.  F.  G.  T. 

Molecular  Heats  of  Gases  at  Low  Temperatures.  F.  A. 

Giacomini  (Phil.  Mag.,  1925,  [vi],  50,  146 — 156). — The  molecular 
heats  at  constant  volume  of  ammonia,  methane,  and  hydrogen 
were  determined  at  temperatures  down  to  83°  Abs.  by  observing 
the  pressure  increase  on  heating  the  gases  in  a  closed  vessel  by  an 
inductive  electrical  impulse  in  a  small  piece  of  Constantin  foil 
placed  near  the  centre  of  the  gas-container.  The  pressure  was 
recorded  by  a  sensitive  membrane  manometer.  The  determination 
of  Cv  by  this  principle  presupposes  a  non-uniform  temperature 
distribution  in  the  gas.  The  validity  of  this  type  of  measurement 
was  supported  by  the  direct  observation  of  development  and 
evolution  of  heat  clouds  in  the  gas,  of  the  rate  of  heat  evolution 
from,  and  the  temperature  attained  by,  the  foil,  and  by  the  pressure- 
increase  curves  for  various  gases  for  varying  heat  changes,  and 
under  different  pressures  and  temperatures.  A  theoretical  con¬ 
sideration  of  the  principle  assumes  the  pressure  development  to 
occur  in  two  idealised  stages,  an  isochoric  heating  of  a  small  volume 
of  the  gas  round  the  foil,  followed  by  the  adiabatic  compression  of 
the  rest  of  the  gas.  From  these  assumptions  the  condition  for 
obtaining  trustworthy  results  is  [i?$/F0G(:P0]2Cl,  where  Q,  F0, 
and  P0  are,  respectively,  the  heat  supplied,  and  the  initial  volume 
and  pressure  of  the  gas.  The  pressure  maxima  for  carbon  dioxide 
were  constant  over  a  range  of  from  1  to  0-1  atm.,  the  duration  of 
the  maximum  decreasing  with  decrease  of  pressure.  The  molecular 
heats  of  methane  and  ammonia  sink  with  falling  temperature  below 
the  value  corresponding  with  rigid  molecules,  the  fall  with  ammonia 
being  especially  rapid.  Gv=5-30  cals,  for  methane  at  83°  Abs., 
and  =5-55  cals,  for  ammonia  at  229°  Abs.  F.  G.  T. 

Microscopic  Study  of  the  a{3-Transformation  of  Natural 
Cristobalite.  R.  Weil  {Gompt.  rend.,  1925,  180,  1949 — 1951). 
— Cristobalites  from  different  places  have  been  examined.  From 
San  Cristobal  the  transformation  begins  at  180 — 195°  and  ends  at 
about  205 — 210°;  from  Tehema  County  :  175 — 210°  or  230°;  from 
Chaudefour  :  two  regions  exist,  175 — 190°  and  217 — 245°;  from 
Blaue  Kuppen  •:  220 — 230°  or  250 — 255° ;  from  Cottenheim  : 
220 — 230°.  Pseudomorphic  tridymite-cristobalite  crystals  from 
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Chaudefour  showed  a  transformation  point  at  180 — 200° ;  tridymite 
from  Mt.  Egmont  shows  points  between  170 — 190°  and  235 — 250°. 

R.  A.  M. 

Heat  of  Sublimation  of  Carbon  Dioxide.  J.  W.  Andrews 
( J .  Amer.  Chem.  Soc.,  1925,  47,  1597 — 1602). — Experiments  in 
which  a  definite  quantity  of  carbon  dioxide  was  sublimed  by  means 
of  an  electric  current,  the  energy  input  and  the  volatilised  substance 
being  measured,  lead  to  a  value  for  the  heat  of  sublimation  of 
6205  cals.  There  is  a  difference  of  2-64  units  between  the  entropies 
as  calculated  from  thermal  and  equilibrium  data  on  carbon,  oxygen, 
and  carbon  dioxide,  and  from  the  thermal  data  for  carbon  dioxide 
itself.  The  possible  sources  of  error  are  discussed.  J.  S.  C. 

Additive  Properties  of  Boiling  Points.  A.  E.  van  Arkel 
and  J.  H.  de  Boer  ( Physica ,  1924, 4,  392 — 399 ;  cf.  this  vol.,  ii,  734). 
— From  the  general  additivity  of  the  b.  p.,  it  is  found  that  2  V a jib, 
representing  the  cohesion  pressure  at  the  b.  p.  (a  and  b  being  the 
van  der  Waals’  constants)  has  a  constant  value  for  all  tetra-halogen 
derivatives  of  methane.  The  results  lead  to  an  atomic  volume  for 
hydrogen  of  9-20%  less  than  that  of  fluorine.  For  compounds 
containing  hydrogen,  the  external  action  of  the  central  atom  is  not 
entirely  screened,  and  van  Laar’s  rules  no  longer  apply.  Also, 
when  the  size  of  the  central  atom  is  increased,  individual  differences 
in  the  screening  efficiency  of  the  halogens  appear,  leading  to  the 
existence  of  co-ordination  complexes,  e.g.,  K2SiF6  and  K2SnCl6. 

Chemical  Abstracts. 

Influence  of  Hydrogen  and  Substituted  Halogens  on  the 
Properties  of  Organic  Compounds,  especially  on  their  Boil¬ 
ing  Points.  A.  E.  van  Arkel  and  J.  H.  de  Boer  ( Rec .  trav. 
chim.,  1925,  44,  675 — 692). — In  each  group  of  organic  compounds, 
for  each  halogen  the  value  of  Va  per  halogen  atom  is  proportional 
to  the  volume,  a  being  the  constant  in  van  der  Waals’  equation  of 
state.  The  values  of  V a  are  different  in  different  groups,  and  are 
smaller  the  greater  the  number  of  other  atoms  in  proximity  to 
the  halogen  atom.  In  the  paraffin  series,  the  central  atom  is  sur¬ 
rounded  by  halogen  and  hydrogen  atoms,  and  exerts  no  influence 
beyond  these,  but  in  the  ethylene,  benzene,  and  silicon  series  this 
is  not  so.  As  the  surrounding  of  the  central  atom  by  other  atoms 
will  obviously  be  more  perfect  the  greater  the  volume  of  the  latter, 
it  follows  that  the  ethylene  and  ehloroethylene  compounds  readily 
form  additive  compounds,  whilst  ethylene  tetraiodide  is  formed 
from  carbon  tetraiodide  by  removal  of  iodine,  and  compounds 
such  as  silicon  tetrabromide  show  no  tendency  to  complex  formation. 
It  is  shown  that  fluorine  falls  into  line  with  the  other  halogens. 
Hydrogen,  however,  has  a  variable  value  of  Va.  It  is  smallest 
in  the  hydrocarbons,  and  is  greater  the  more  halogens  there  are 
attached  with  hydrogen  to  a  carbon  atom.  The  introduction  of 
halogens  into  other  carbon  groups  also  exerts  an  influence  (although 
smaller)  on  the  value  of  V a  for  hydrogen.  L.  L.  B. 
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Variation  with  Pressure  of  the  Boiling  Points  of  Naphtha¬ 
lene,  Benzophenone,  and  Anthracene.  J.  L.  Finck  and  R.  M. 
Wilhelm  (J.  Amer.  Chem.  Soc.,  1925,  47,  1577— 1582). —The 
variation  with  pressure  of  the  b.  p.  of  naphthalene,  benzo- 
phenone,  and  anthracene  has  been  investigated  over  the  range  of 
pressure  700 — 800  mm.  of  mercury,  the  data  for  the  first  two  sub¬ 
stances  being  intended  for  use  in  thermometry.  Two  purified 
samples  of  anthracene  differed  in  their  normal  b.  p.  by  about 
0-5°.  The  experimental  data  are  satisfactorily  represented 
by  the  equation  £p=£760+^4(£?)+273T)  log  (p/760),  in  which  tp 
represents  the  temperature  corresponding  with  pressure  p  (mm.  of 
mercury),  tf760  the  normal  b.  p.,  and  A  a  constant  characteristic 
of  the  substance.  The  following  are  the  respective  values  of  t7nn 
and  A  :  naphthalene  217*95°  and  0-2075,  benzophenone  305-84° 
and  0*194,  anthracene  340*36°,  339*87°,  and  0-201.  J.  S.  C. 

Melting  Point  of  Carbon.  H.  Alterthum,  W.  Fehse,  and 
M.  Pirani  ( Z .  Elektrochem.,  1925,  31,  313 — 316). — The  authors  have 
applied  their  method  for  the  determination  of  the  m.  p.  of 
difficultly  fusible  metals  (cf.  Pirani  and  Alterthum,  A.,  1923, 
ii,  125)  to  the  determination  of  the  m.  p.  of  graphite.  The 
graphite,  in  the  form  of  a  rod  140  mm.  long  and  37  mm.  diameter, 
broadened  at  each  end  and  with  a  hole  (18  mm.  deep  and  3  mm. 
diameter)  bored  at  an  angle  to  the  axis  of  the  rod,  is  surrounded 
by  a  water-cooled  jacket  through  which  hydrogen  at  800  mm. 
pressure  is  passed,  and  is  heated  by  an  alternating  current  (8000 
amp.  and  9  volts).  The  m.  p.  is  3760°  Abs.  ±65°,  a  value  in  good 
agreement  with  other  determinations.  J.  W.  B. 

Temperature  Scale  and  M.  p.  of  Molybdenum.  A.  G. 

Worthing  ( Physical  Rev.,  1925,  [ii],  25,  846 — 857). — Values  are 
tabulated  and  plotted  for  the  spectral  emissivities  of  molybdenum 
as  a  function  of  temperature  from  300°  Abs.  to  2800°  Abs.,  and  the 
relations  between  true,  brightness,  and  colour  temperatures 
examined.  Molybdenum  has  m.  p.  2895^10°  Abs.  A.  A.  E. 

Cryoscopy  of  Diphenyl  Ether.  J.  T.  Durand  and  E.  Rouok 
(Bull.  Soc.  chim.y  1925,  [iv],  37,  697 — 700). — Discrepancies  observed 
in  the  m.  p.  of  samples  of  diphenyl  ether  obtained  by  Sabatier  and 
Mailhe’s  method  (A.,  1910,  i,  669)  are  due  to  the  relatively  high 
cryoscopic  constant  (80)  of  this  substance,  which  renders  its  m.  p. 
much  more  sensitive  to  traces  of  impurities.  The  purest  diphenyl 
ether  obtainable  has  m.  p.  26-9°  in  the  cryoscope,  and  experiments 
with  cyc/ohexane,  benzene,  toluene,  and  naphthalene  give  the  values 
78-8,  79-8,  79-7,  and  80-0,  respectively,  for  the  cryoscopic  constant. 
Naphthalene  gives  the  most  constant  results,  cyc/ohexane  the  most 
erratic.  From  these  results,  the  latent  heat  of  fusion  is  calculated 
to  be  22-65  cals.  R.  B. 

Constitution  of  Aromatic  Substances  and  their  Physical 
and  Chemical  Properties.  II.  Melting  Points  of  Benzene 
Derivatives.  I.  A.  Pastak  (J.  Chim.  Phys.,  1925,  22,  264 — 279 ; 
cf.  this  vol.,  i,  531). — A  review  of  the  m.  p.  of  polysubstituted  benzene 
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compounds  containing  two  different  groups,  It  and  r,  of  which 
It  occurs  once  only,  and  r  once  or  more  times.  Substituent  groups 
are  divided  into  two  main  classes  :  (1)  basic  groups  including 

H,  CH3,  (Cl),  (Br),  OH,  NH2  .  .  .,  and,  (2),  acidic  groups  including 
H,  C02H,  N02.  .  .  .  The  fundamental  principle  is  that  in  di- 
substituted  compounds,  C6H4Rr,  if  R  and  r  belong  to  the  same 
class  (see  above),  the  normal  position  possessing  the  lowest  m.  p. 
i3  the  meta,  and  the  m.  p.  are  in  the  order  para  >  ortho  > 
meta.  If,  however,  R  and  r  belong  to  different  classes,  the  normal 
positions  are  the  ortho  and  para,  and  the  m.  p.  order  is  para  > meta  > 
ortho,  the  para  position  always  having  an  abnormally  high  value. 
Polysubstituted  compounds  can  be  divided  into  two  classes : 
(1)  “Alphabetical  isomerides,”  for  which  no  simple  rules  exist 
for  m.  p.,  and  in  which  the  different  r  groups  are  in  the  ortho 
or  para  positions  relative  to  one  another;  and  (2)  the  “  ompa  ” 
isomerides,  in  which  the  r  groups  are  relatively  in  the  meta  position. 
In  the  “  ompa  ”  isomerides,  two  r  groups  in  the  meta  position  to  one 
another  resemble  one  group  in  the  position  midway  between  the 
two.  Thus  the  isomeride  of  the  compound  C6H3Rr2  with  the 
r  groups  in  the  1  :  3  positions  resembles  the  compound  C6H4Rr' 
with  the  r'  in  the  meta  position,  and  in  this  way  polysubstituted 
compounds  can  be  reduced  so  as  to  correspond  with  the  disubstituted 
compounds  for  which  the  fundamental  principle  (above)  holds. 

W.  H.-R. 

The  Group  of  Volatile  Hydrides.  F.  Paneth  and  E.  Rabino- 
vitsch  (Ber.,  1925,  58,  [B],  1138 — 1163). — The  hydrides  are  classi¬ 
fied  as  volatile  hydrides  ( e.g .,  HC1),  salt-like  hydrides  (e.g.,  LiH), 
and  metal-like  hydrides  (e.g.,  CuH) ;  the  first  group  is  mainly 
considered  in  the  present  communication.  Simple  volatile  hydrides 
containing  only  one  atom  of  the  central  element  in  the  molecule 
are  formed  by  elements  occurring  in  one  to  four  places  before  a  rare 
gas  in  the  periodic  system.  Many  of  these  elements  form  also 
more  complex  hydrides  which  generally  resemble  closely  the  simpler 
compounds,  so  that  they  are  readily  considered  in  a  somewhat 
broader  group. 

[With  W.  Haken.] — Older  determinations  of  the  b.  p.  and  m.  p. 
of  germanium  hydride  have  given  values  which  are  widely  divergent 
from  those  predicted  from  its  association  with  the  tetrahydrides 
of  carbon,  silicon,  and  tin.  Pure  germanium  hydride  is  conveniently 
prepared  by  the  electrolysis  of  a  solution  of  germanium  dioxide  in 
sulphuric  acid  between  lead  electrodes,  condensation  of  the  gaseous 
products  by  liquid  air,  and  fractionation  of  the  condensate  in  Stock’s 
vacuum  apparatus;  it  has  b.  p.  -88-5°,  m.  p.  — 164-5°,  mol.  heat 
of  evaporation  3-65  kg. -cal.  The  value  for  the  b.  p.  is  in  good 
agreement  with  that  found  recently  by  Schenk  and  linker  (this  vol., 
ii,  279;  cf.  A.,  1922,  ii,  855),  with  whose  views  on  the  instability 
of  the  hydride  in  the  presence  of  mercury  the  authors  do  not  concur. 
It  is  showm  that  the  m.  p.  and  b.  p.  of  the  hydrides  rise  with  increase 
in  the  number  of  the  period  in  all  groups  of  the  periodic  system  and 
that  the  rise  is  linear  to  a  first  approximation.  All  the  graphs 
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are  parallel  to  the  graphs  of  the  m.  p.  and  b.  p.  of  the  rare  gases 
placed  at  the  end  of  the  periods.  A  distinct  departure  from  the 
linear  nature  is  caused  by  neon ;  among  hydrides  of  the  correspond¬ 
ing  period  methane  alone  is  suitable  for  comparison,  since  ammonia, 
water,  and  hydrogen  fluoride  are  markedly  associated.  Between 
the  constants  of  methane  and  monosilane,  however,  the  same 
discrepancy  is  noticed  as  between  those  of  neon  and  argon,  whilst, 
also,  a  similar  discrepancy  is  observed  in  the  b.  p.  of  the  halogens. 
An  exceptional  position  is  taken  also  by  radium  emanation,  the 
m.  p.  of  which  appears  to  require  redetermination.  In  every 
period  the  hydrides  of  the  fourth  group  resemble  the  rare  gases 
most  closely  in  volatility;  the  mono-,  tri-,  and  di-hydrides  are 
increasingly  less  volatile  in  the  given  order.  It  follows  therefore 
that  the  constants  of  the  hydrides  can  be  deduced  from  the  position 
of  the  central  element  in  the  periodic  system  whereby  the  b.  p.  of 
the  hydrides  of  lead,  bismuth,  and  polonium  are  calculated  to  be 
—  13°,  +22°,  and  +37°,  respectively.  The  exceptional  positions 
occupied  by  the  hydrides  of  fluorine,  oxygen,  and  nitrogen  may  be 
attributed  to  the  established  association  of  hydrogen  fluoride  and 
water,  but  this  has  not  been  placed  beyond  doubt  for  ammonia; 
in  general,  the  adequacy  of  molecular  association  as  an  explanation 
of  abnormal  b.  p.  is  open  to  question.  Graphic  representation  of 
the  heats  of  evaporation  (at  the  b.  p.)  of  the  hydrides  gives  a  picture 
similar  to  that  derived  when  the  b.  p.  is  used,  but  in  which  the 
irregular  exceptions  are  rather  more  sharply  defined.  In  addition 
to  the  hydrides  of  fluorine,  oxygen,  and  nitrogen,  hydrogen  chloride 
and  sulphide  give  “  high  ”  values.  The  tendency  towards  associ¬ 
ation  among  volatile  hydrides  diminishes  towards  the  left  and 
downwards  from  fluorine,  so  that  in  the  first  period  it  extends  to 
the  third  member,  NH3,  whereas  in  the  second  only  to  the  second 
member,  SH2.  With  m.  p.,  the  same  departures  from  linearity 
are  in  general  observed  as  with  the  b.  p.,  but  the  “  abnormally 
high  ”  m.  p.  of  methane  and  hydrogen  iodide  shows  the  anomaly  to 
extend  to  the  fourth  member.  The  remaining  constants  of  the 
volatile  hydrides  are  not  generally  known  with  sufficient  exactitude 
to  permit  accurate  comparison,  but  the  graphs  for  the  molecular 
volume  at  the  b.  p.  and  for  refractive  index  are  generally  similar 
to  those  just  discussed.  The  thermostability  decreases  as  the 
periodic  number  increases,  the  maximum  instability  being  exhibited 
in  the  sixth  group  of  the  periodic  system.  In  general,  the  volatile 
hydrides  behave  as  a  homogeneous  family.  As  far  as  their  properties 
can  be  numerically  expressed,  the  data  vary  very  regularly  within 
the  separate  periods  and  groups  of  the  natural  system.  Their 
physical  constants  present  unmistakable  similarity  to  those  of  the 
rare  gases. 

Comparison  shows  that  those  elements  which  form  volatile 
hydrides  give  also  volatile  or  readily  melted  halogen  or  alkyl  com¬ 
pounds,  provided  that  the  central  element  functions  with  the  same 
valency.  The  alkyl  derivatives  appear  to  fall  into  the  same  twTo 
classes  as  the  hydrides,  since  the  alkali  alkyls  are  solids  at  the 
atmospheric  temperature,  whereas  those  of  the  elements  which 
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yield  volatile  hydrides  are  liquids  and  volatilise  readily.  The 
power  of  yielding  volatile  alkyls  is  more  widely  distributed  in  the 
periodic  system,  extending  as  far  as  zinc  and  mercury.  The  same 
parallelism  between  conductivity  and  volatility  is  encountered 
among  hydrides,  halides,  and  alkyls,  volatility  and  poor  conductivity 
occurring  simultaneously.  In  every  period,  the  hydrides  and 
halides  of  the  fourth  group  have  the  lowest  m.  p.  and  b.  p.,  whereas 
those  of  the  sixth  group  have  the  highest  constants.  The  m.  p. 
and  b.  p.  of  the  compounds  of  a  given  element  with  hydrogen, 
chlorine,  bromine,  and  iodine  vary  parallel  to  the  constants  of  the 
free  halogens  with  which  hydrogen  must  be  reckoned  in  this  con¬ 
nexion.  According  to  their  physical  constants,  the  volatile  hydrides 
must  be  regarded  as  the  lightest  of  the  volatile  halides. 

Physically  the  hydrides  resemble  closely  thfe  rare  gases,  and  their 
physical  properties  are  most  clearly  expressed  by  considering  their 
molecules  to  have  the  hydrogen  nuclei  “  buried  ”  and  to  present 
a  “  rare-gas  ”  surface.  The  possibility  of  assigning  a  similar 
molecular  structure  to  the  volatile  halides  is  considered.  It  is 
obvious  that  the  volatile  hydrides  and  halides  in  the  right  groups 
of  the  periodic  system  belong  to  the  same  structural  type  and  that 
in  the  left  groups  the  salt-like  hydrides  are  in  all  respects  com¬ 
parable  with  the  typical  salts.  H.  W. 

Atomic  Volume  of  Manganese.  A.  N.  Campbell  (J.  Chem. 
Soc.,  1925,  127,  1487). — The  curve  of  atomic  volumes  showrs  in  the 
neighbourhood  of  manganese  two  minima,  one  at  manganese  and 
the  other  at  cobalt.  With  the  new  value  of  the  density  of  man¬ 
ganese  (Campbell,  T.,  1923,  123,  2323),  the  two  minima  persist, 
but  the  first  minimum  is  shifted  from  manganese  to  chromium. 

W.  T. 

Density-changes  of  Tungsten  with  Working.  W.  Geiss 
and  J.  A.  M.  van  Liempt  (Ann.  Physik,  1925,  [iv],  77,  105 — 108 ; 
cf.  B.,  1925,  361). — Cold  working  of  tungsten  leads  to  a  limiting 
value  of  19-35  for  the  density.  This  agrees  with  the  value  deduced 
from  X-ray  measurements,  so  that  there  is  no  evidence  of  com¬ 
pression  of  the  space  lattice  by  hammering  or  rolling.  R.  A.  M. 

Expansion  of  Water  while  Freezing.  A.  P.  Laurie  (Trans. 
Faraday  Soc.,  1925,  20,  509 — 510). — On  the  assumption  that  the 
tetrahedral  structure  of  ice  is  formed  from  liquid  triangular  molecules 
of  trihydrol,  the  triangles  meeting  at  the  centre  of  the  tetrahedron, 
the  increase  in  volume  on  crystallisation  is  calculated.  The  dimen¬ 
sions  of  the  molecules  of  trihydrol  are  determined  from  the  atomic 
diameters  of  oxygen  and  hydrogen  in  the  solid  state.  The  calculated 
specific  gravity  for  ice  is  0-918,  the  experimental  value  being  0-917. 

F.  G.  S. 

Trouton's  Rule  as  a  Criterion  of  Association.  C.  Wagner 
(Z.  Elextrochem.,  1925,  31,  308 — 309). — A  mathematical  paper  in 
which  it  is  shown  that  by  integrating  the  Clausius-Clapeyron 
equation  and  combining  the  result  with  the  Nernst  formula  the 
value  of  the  Trouton  coefficient  (X/T)  is  approximately  28  for 
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liquids  in  which  bimolecular  association  occurs.  This  value  may 
therefore  be  employed  as  a  criterion  for  such  association.  The 
cases  of  water,  and  ethyl  and  propyl  alcohols  (X/T  26-0,  27-1,  and 
26-9,  respectively)  are  cited  as  examples.  J.  W.  B. 

Surface  Tension  of  Water,  Benzene,  Methyl  Alcohol,  and 
Ethyl  Alcohol.  B .  Ali  ( Proc .  Indian  A ssoc .  Cult .Sci.,  1 925 , 9 , 155 — 
178). — The  capillary  tube  method  of  measuring  surface  tension  is 
modified  by  determining,  instead  of  the  rise  of  liquid  in  the  capillary, 
the  pressure  which  must  be  applied  to  the  surface  of  the  meniscus 
in  order  to  depress  it  to  the  level  of  the  horizontal  surface  of  the 
liquid  outside  the  tube,  or  to  an  arbitrary  mark  at  a  known  distance 
below  the  free  surface  of  the  liquid.  The  pressure  was  measured 
by  a  sensitive  differential  manometer.  The  values  of  the  surface 
tension  of  the  above  four  liquids  at  29-5°  were,  respectively,  7T32, 
28-10,  23-30,  21-32  dynes/cm.  The  advantages  of  the  method  are 
discussed,  and  the  average  error  in  measurement  is  estimated  as 
1  part  in  9000  parts.  F.  G.  T. 

Compressibilities  of  Some  Organic  Liquids.  J.  Hebeisen 
{Ann.  Physik,  1925,  [iv],  77,  206 — 224). — Rontgen’s  measurements 
[ibid.,  1888,  33,  644)  for  the  absolute  compressibility  of  water  are 
taken  as  standards  and  the  compressibilities  of  various  organic 
liquids  have  been  determined  relative  to  that  of  water  by  a  differ¬ 
ential  method.  The  technique  has  been  described  by  Schmidt 
{ibid.,  1925,  76,  571).  The  variation  of  compressibility  with  tem¬ 
perature  is  given  by  x  .  106=a-j-^+-c£2  {a,  b,  and  c  are  constants). 
The  true  compressibilities  (zxlO6),  mean  error  (e%),  temperature 
coefficient  dxjdt  .  106,  and  density  d  for  the  following  liquids  at 
temperatures  t°  are  as  follows  : 


x  .  10s. 

«%- 

dx/clt .  10s. 

dlg. 

t°. 

.Paraldehyde  . 

82-144 

2-30 

+  1-051 

0-9988 

12-13 

Anisole  . 

60-416 

1-0 1 

+  0-365 

0-9956 

11-87 

Benzyl  alcohol  . 

46-429 

1-38 

+  0-13 

1-0486 

17-85 

Ethyl  benzene  . 

82-364 

0-99 

+  0-443 

0-8721 

17-89 

m-Cresol- . 

49-914 

0-079 

+  0-154 

1-0359 

17-78 

Aniline  . 

44-714 

2-23 

+  0-104 

1-0236 

17-95 

Acetone  . 

...  121-182 

1-05 

+  0-540 

0-7961 

18-32 

Nitromethane  . 

69-440 

1-90 

0-327 

1-1398 

R. 

18-36 

A.  M. 

Thermal  Separation  in  Gaseous  Mixtures.  G.  A.  Elliott 

and  I.  Massow  {Proc.  Roy.  Soc.,  1925,  A,  108,  378 — 385). — If  a 
gaseous  mixture  is  kept  in  two  communicating  vessels  maintained 
at  different  temperatures,  the  composition  of  the  mixture  will 
differ  in  the  two  vessels^  owing  to  thermal  separation.  The  amount 
of  the  separation  with  one  vessel  at  0°  and  the  other  at  500°  has 
been  measured  for  the  gases  hydrogen,  helium,  and  carbon  dioxide, 
taken  in  pairs.  It  was  found  that  in  each  case  the  constituent  of 
higher  molecular  weight  becomes  more  concentrated  in  the  colder 
part  of  the  mixture.  The  greatest  differences  in  composition 
observed  exceed  10%  in  hydrogen-carbon  dioxide  mixtures,  12% 
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in  helium-carbon  dioxide  mixtures,  and  approach  4%  in  helium- 
hydrogen  mixtures.  For  each  pair  of  gases  there  is  an  “  optimum  ” 
mixture  for  which  the  separation  is  a  maximum.  The  separations 
attained  are  about  0*7  of  those  predicted  by  Chapman  for  molecules 
behaving  as  rigid  elastic  spheres,  and  are  higher  than  those  previously 
recorded  by  Ibbs.  S.  B. 

Physical  Properties  of  Binary  Liquid  Mixtures  in  the 
Region  of  the  Critical  Miscibility  Point.  N.  Perrakis  (./. 
Chim.  Physique,  1925,  22,  280 — 310;  cf.  Gay  and  Perrakis,  this 
vol.,  ii,  669). — The  results  previously  obtained  (Gay  and  Perrakis, 
loc.  cit .)  for  binary  liquid  mixtures  near  the  critical  point  are  tested 
by  reference  to  new  and  older  data.  At  constant  temperature,  the 
vapour  tension  of  binary  mixtures  is  independent  of  composition 
over  the  whole  interval  of  non-miscibility.  The  freezing-point 
curves  for  binary  mixtures  of  ethyl  alcohol  with  phenol,  o-cresol, 
and  phenyl  oxide  have  been  determined,  and  also  those  of  mixtures 
of  benzene  with  methyl,  ethyl,  isopropyl,  and  w-butyl  alcohols. 
If  two  liquid  layers  are  formed,  the  freezing  point  remains  constant 
over  a  range  of  concentrations,  and  if  the  freezing-point  curve  only 
falls  slightly  with  change  of  concentration — as  in  the  mixtures  of 
benzene  with  alcohols,  or  of  ethyl  alcohol  with  phenyl  oxide — it  is 
an  indication  that  the  region  of  non-miscibility  is  being  approached 
even  although  two  liquid  phases  are  not  actually  formed.  In  the 
mixtures  of  ethyl  alcohol  with  phenol  or  o-cresol,  the  freezing- 
point  curve  falls  very  sharply,  indicating  good  miscibility.  In  these 
cases,  the  liquid  becomes  highly  viscous  and  tends  to  vitrify  without 
crystallisation ;  theory  shows  that  this  abnormal  increase  in 
viscosity  is  characteristic  of  mixtures  far  removed  from  the  zone 
of  non-miscibility.  Existing  data  confirm  the  deduction  that,  in 
the  neighbourhood  of  and  below  the  critical  point,  the  surface  tensions 
of  each  of  the  two  liquid  phases,  in  mutual  equilibrium  with  air,  are 
themselves  equal. 

Properties  not  common  to  the  two  liquid  phases,  such  as  specific 
heat,  heat  of  mixing,  and  volume  changes  on  mixing,  are  not 
independent  of  concentration  over  the  region  of  non-miscibility, 
but  vary  directly  with  the  concentration  over  this  region.  If  the 
graph  connecting  these  properties  with  concentration  shows  an 
approximately  linear  portion,  it  may  be  concluded  that  the  region 
of  non-miscibility  is  being  approached.  This  is  confirmed  by  new 
measurements  of  these  properties  for  the  above-mentioned  systems, 
and  the  effect  of  the  addition  of  water  to  mixtures  of  benzene  with 
alcohols  is  also  studied.  W.  H.-R. 

Physical  Chemical  Properties  of  Mixtures  of  Ethyl  and 
isoPropyl  Alcohols.  G.  S.  Parks  and  K.  K.  Kelley  (J.  Physical 
Chem.,  1925,  29,  727 — 732 ;  cf .  A.,  1924,  i,  930). — When  ethyl  and 
isopropyl  alcohols  are  mixed  there  is  an  evolution  of  heat,  which  is 
never  more  than  13  cals,  per  mol.,  but  is  about  2\  times  as  great  as 
the  heat  effect  of  mixing  ethyl  and  propyl  alcohols.  The  volume 
shrinkage  is  only  0-01%,  and  the  vapour  pressures  and  refractive 
indices  agree  closely  with  those  calculated  for  perfect  solutions. 
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Kendall’s  cube  root  equation  for  the  viscosity  of  mixtures  gives 
results  which  are,  on  an  average,  0-4%  too  high,  whilst  the  logarith¬ 
mic  equation  gives  values  0-9%  too  low.  A.  G. 

Certain  Physico-chemical  Properties  of  Mixtures  of  Water 
and  Acetone.  C.  Sandonnini  (Atti  R.  Accad.  Lined,  1925, 
[vi],  1,  448 — 453). — The  results  of  measurements  for  water-acetone 
mixtures  of  the  specific  heats  at  14 — 20°,  the  heats  of  mixing  at 
15°,  and  the  specific  gravities,  viscosities,  and  surface  tensions  at 
25°  render  probable  the  existence  of  molecular  complexes  of  water 
and  acetone,  although  the  maxima  of  viscosity  and  heat  of  mixing 
do  not  correspond  with  any  stoicheiometric  relation  between  the 
constituents.  T.  H.  P. 

Specific  Heats  of  Binary  Mixtures.  J.  W.  Williams  and  F. 
Daniels  (J.  Amer.  Chem.  Soc.,  1925,  47,  1490 — 1503). — The  vari¬ 
ation  of  the  specific  heat  with  changes  in  composition  of  the  binary 
liquid  mixtures  benzene- toluene,  chloroform-carbon  tetrachloride, 
chlorobenzene-bromobenzene,  benzene-carbon  tetrachloride,  and 
chloroform-acetone  has  been  investigated  over  the  temperature 
range  20 — 60°.  The  first  four  pairs  form  solutions  which  are  almost 
ideal.  The  partial  molal  heat  capacities  of  the  components  have 
been  calculated.  The  experimental  data  are  critically  discussed 
and  the  questions  of  “deassociation”  and  compound  formation 
considered.  The  variations  of  the  specific  heats  at  constant  pressure, 
Cp,  with  temperature,  of  acetone,  bromobenzene,  and  chlorobenzene 
are  represented  by  the  equations:  6^=05042  -f  0-000302 -f-0*0419£2, 
0-3043+0-00010R+00544*2,  and  0-2273  +  0000042f-f-00525*2, 
respectively,  where  t  is  the  temperature.  J.  S.  C. 

Molecular  Contraction  in  Solution.  J.  N.  Rakshit  (Z. 
Electrochem.,  1925,  31,  320 — 323;  cf.  this  vol.,  ii,  288). — Further 
measurements  of  the  change  in  volume  which  occurs  when  various 
substances  are  dissolved  in  water  and  other  solvents  are  made,  the 
results  of  which  are  in  agreement  with  the  theory  that  association 
between  solute  and  solvent  occurs  on  dissolution  and  varies  with 
dilution.  J.  W.  B. 

Viscosity  of  Solutions.  N.  de  Kolossowsky  {Bull.  Soc. 
chim.  Belg,,  1925,  34,  190 — 201).  —  A  formula  representing  the 
specific  heats  of  dilute  solutions,  based  on  kinetic  considerations 
and  particularly  taking  into  account  the  work  necessary  to  overcome 
the  viscosity  of  the  medium  with  rise  of  temperature,  is  given  and 
tested  by  the  determination  of  the  viscosities  of  sodium  chloride, 
trichloroacetic  acid,  oxalic  acid,  sodium  carbonate,  and  lead  acetate 
solutions.  The  specific  heats  of  these  solutions  calculated  from  the 
formula  are  in  every  case  in  good  agreement  with  the  experimental 
values.  J.  W.  B. 

Molecular  Compounds  of  the  Phenols.  V.  Vapour  Pres¬ 
sure  Curves.  G.  Weissenberger  and  F.  Schuster  ( Monatsh ., 
1924,  45,  437 — 448 ;  cf.  this  vol.,  i,  538). — Where  an  equimolecular 
complex  has  been  inferred  from  the  position  of  maximum  deviation 
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of  the  vapour  pressure-composition  curve  of  mixtures  of  two  sub¬ 
stances,  it  is  shown  that  the  vapour  pressure,  at  a  concentration  c 
of  one  component  should  be  given  by  Pc/(c+l)+P£c/(c-f  l)2, 
where  k  is  a  constant.  If  the  complex  formed  is  of  the  type 
1  mol.  :  2  mols.  the  second  term  of  the  expression  becomes 
Pkc/(c-\- 1)3.  These  formulae  are  in  satisfactory  agreement  with  the 
observed  figures  for  mixtures  of  cycZohexanol,  o-,  m-,  and  p-cresols, 
2-,  3-,  and  4-methylcJ/c/ohexanol  with  benzene,  of  cycfohexanol  with 
ethyl  acetate,  and  of  o-,  m-,  and  p-cresols  with  ethyl  alcohol.  But 
with  mixtures  of  o-,  m-,  and  p-cresols  with  acetone  or  ethyl  ether, 
respectively,  second  order  differences  are  found,  which  are  repre¬ 
sented  with  satisfactory  accuracy  by  the  addition  of  a  further  term 
A’2Pc2/(c- j-1)5  to  the  above  expression,  and  are  interpreted  as  due  to 
the  formation  of  the  two  complexes  2  mol.  :  1  mol.  and  1  mol.  :  1  mol. 
A  similar  second  order  deviation  occurring  in  the  case  of  mixtures 
of  cyc/ohexanol  with  acetone  and  methyl  alcohol,  respectively,  is 
attributed  to  association  in  one  of  the  components.  The  values 
obtained  for  the  system  cyc/ohexanol-ehloroform  are  too  complex 
for  interpretation.  G.  M.  B. 

Molecular  Compounds  of  the  Phenols.  VI.  Behaviour  of 
the  Naphthols,  the  ar-Tetrahydronaphthols,  and  Related 
Substances.  G.  Weissenberger,  F.  Schuster,  and  N.  Mayer 
(Monatsh., J.924,  45,  449 — 455). — Measurements  are  recorded* of  the 
vapour  pressure  at  18°  of  solutions  of  various  concentrations  of 
a-naphthol  in  methyl  alcohol,  p-naphthol  in  acetone,  ar-tetrahydro- 
(3-naphthol  in  ethyl  alcohol  and  in  acetone,  tetrahydronaphthalene 
in  ethyl  alcohol,  acetone,  ether,  benzene,  n-hexane,  and  chloroform, 
cycZohexanone  in  ethyl  alcohol,  acetone,  benzene,  and  chloroform, 
and  of  anethole  in  ethyl  alcohol  and  chloroform,  respectively, 
the  figures  being  compared  in  each  case  with  those  calculated 
from  the  van't  Hoff  relation.  The  depression  of  vapour  pressure 
caused  by  p-naphthol  is  less  than  that  found  with  phenol,  but 
the  tetrahydro  derivative  gives  depressions  of  the  same  order  as 
phenol.  In  the  solutions  of  tetrahydronaphthalene,  the  observed 
vapour  pressures  are  higher  than  the  calculated  values  in  all  cases 
with  the  exception  of  the  solutions  in  chloroform,  where  experiment 
gives  a  lower  value.  cyc/oHexanone  causes  a  depression  of  vapour 
pressure  only  in  the  solutions  in  chloroform  where  complex  form¬ 
ation  occurs,  probably  through  the  oxygen  atom  of  the  keto  group 
just  as  it  occurs  through  the  oxygen  atom  of  the  phenols.  Anethole, 
again,  gives  a  depression  of  vapour  pressure  with  chloroform  only. 

Surface  tension  and  viscosity  measurements  are  also  recorded 
for  these  mixtures.  G.  M.  B. 

Boiling  Points  of  Mixtures  of  Water,  Benzene,  and  Ethyl 
Alcohol  under  a  Pressure  of  760  Mm.  of  Mercury.  J.  Bar- 

baudy  ( Compt .  rend.,  1925,  180,  1924 — 1926). — Young  (T.,  1902, 
81,  707)  found  a  constant  mixture  boiling  at  64-85°  containing 
18-5%  alcohol,  74-1%  benzene,  and  7-4%  water,  and  indicated  the 
possibility  of  dehydrating  alcohol  by  distillation  in  the  presence 
of  benzene.  The  author  has  worked  out  the  ternary  diagram  at 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY,  ii.  767 

760  mm.  The  critical  point  39%  alcohol,  42%  benzene  is  ill-defined. 
The  lowest  b.  p.  is  confirmed  as  64-8 — 64-9°,  at  which  temperature 
the  distillate  separates  into  two  layers. 

%  %  of  layer 


t°.  Alcohol.  Benzene.  Water.  in  distillate. 

Upper  layer .  65  16-3  81  2-7  90’6 

Lower  layer .  65  39-6  5-9  54-5  9-4 


On  cooling,  the  lower  layer  increases  in  amount  and  in  alcohol 
content  at  the  expense  of  the  upper  layer.  R.  A.  M. 

Vapour  Pressure  of  Aqueous  Solutions  of  Nitric  Acid. 

G.  B.  Taylor  ( Ind .  Eng.  Chem..,  1925,  17,  633 — 635). — Previous 
data  on  the  partial  pressures  of  water  and  nitric  acid  vapours  over 
solutions  of  nitric  acid  have  been  correlated  by  plotting  log  p 
against  1  jT.  The  best  lines  were  drawn  through  the  experimental 
values  and  the  results  are  tabulated  for  20 — 100%  nitric  acid  and 
for  temperatures  of  0 — 125°.  M.  B.  D. 

Vapour  Pressures  of  Glycerol-Water  and  Glycerol-Water- 
Sodium  Chloride  Solutions.  A.  R.  Carr,  R.  E.  Townsend, 
and  W.  L.  Badger  {Ind.  Eng.  Chem.,  1925,  17,  643 — 646). — The 
vapour  pressures  of  glycerol- water  mixtures  containing  10 — 96% 
of  glycerol  have  been  measured  between  60°  and  160°.  Measure¬ 
ments  were  also  made  for  similar  mixtures  when  saturated  with 
sodium  chloride.  M.  B.  D. 

Some  Physical  Properties  of  Silicate  Glasses  and  their 
Possible  Bearing  on  the  History  of  Igneous  Rocks.  W.  E.  S. 

Turner  {Trans.  Faraday  Soc.,  1925,  20,  481 — 488).— A  discussion 
of  the  density,  thermal  expansion,  compressibility,  viscosity,  and 
the  weathering  of  silicate  glasses,  and  of  the  solubility  of  gases  in 
the  molten  and  hardened  glass.  Water  is  regarded  as  the  chief 
cause  of  the  weathering  or  corrosion  of  glass  and  figures  are  given 
showing  that  a  rough  proportionality  exists  between  moisture 
absorption  and  corrosion.  The  corrosion  increases  with  decrease 
of  silica  concentration  and  with  increase  of  alkali  oxide  concen¬ 
tration.  F.  G.  S. 

Solid  Solutions  of  Water  and  Oxygen.  N.  S.  Kurnakov 
{Ann.  Inst.  Anal.  Physico-Chim.  Leningrad ,  1924,  2,  482). — Striking 
examples  of  series  of  compounds  of  continuously-changing  com¬ 
position  are  the  iron  compounds  such  as  micas,  tourmalines,  phos¬ 
phates,  and  borates.  With  such  compounds,  the  gradual  absorption 
of  oxygen  and  the  conversion  of  ferrous  into  ferric  oxide  do  not 
affect  the  homogeneity  of  the  crystals  but  result  in  continuous 
variation  in  the  colour  and  optical  properties.  The  mineral  vivianite, 
consisting  of  a  hydrated  ferrous  phosphate,  may  also  be  produced 
synthetically,  and  in  the  first  stages  of  its  formation  is  composed 
of  almost  colourless  crystals,  which  retain  their  form  and  uniformity, 
but  gradually  become  blue  as  absorption  of  oxygen  proceeds.  The 
proportion  of  water  in  vivianite  crystals  may  also  change  con¬ 
tinuously,  owing  to  the  formation  of  solid  solutions  of  the  mineral 
with  water.  T.  H.  P. 
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Dilatometric  Anomaly  of  a-Solid  Solutions  of  Copper  and 
Aluminium.  P.  Chevenard  ( Compt .  rend.,  1925,  180,  1927— 
1929). — The  dilatation  curves  of  aluminium  bronzes  show  a  dis¬ 
continuity  at  265°  (heating)  and  250°  (cooling)  which  is  not  due  to 
phase  changes.  The  temperature  at  which  the  anomaly  occurs 
is  independent  of  aluminium  content,  but  the  amplitude  of  the 
discontinuity  reaches  a  maximum  at  9-3%  aluminium.  This  agrees 
with  Stockdale’s  value  9*8%  for  the  limit  of  a-solid  solutions. 
The  anomaly  decreases  on  further  increase  in  aluminium  content 
and  disappears  at  16%  when  y-solid  solutions  appear.  R.  A.  M. 

Inner  Crystalline  Structure  of  Ferrite  and  Cementite  in 
Pearlite.  N.  T.  Belaiew  ( Proc .  Roy.  Soc.,  A,  1925,  108,  295 — 
306). — The  inner  crystalline  structure  of  ferrite  and  cementite  in 
pearlite  has  been  studied  by  examining  sections  under  a  magni¬ 
fication  of  4000  diameters.  The  cementite  lamellae  are  petal-like 
in  shape  and  curvature,  but  the  edge  is  composed  of  rectangular 
steps.  The  ferrite  lamellae  appear  to  be  composed  of  a  multitude 
of  small  cubes  of  uniform  size  and  suitably  oriented.  The  pro¬ 
duction  of  these  peculiarities  is  attributed  to  the  stresses  imposed 
on  the  lamellae  during  the  change  of  the  iron  from  the  face-centred 
to  the  cube -centred  lattice.  S.  B. 

Volumetric  Measurement  of  the  Mutual  Solubility  of 
Liquids.  Mutual  Solubility  of  the  Systems  Ethyl  Ether- 
Water  and  isoAmyl  Alcohol-Water.  I.  A.  Kablukov  and 
V.  T.  Malischeva  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1553 — 1561 ; 
cf.  Hill,  A.,  1923,  ii,  467). — A  method  for  the  measurement  of  the 
mutual  solubilities  of  liquid  pairs  is  described,  in  which  the  quantity 
of  each  liquid  and  the  volumes  at  equilibrium  are  measured.  In 
cases  of  low  solubility,  e.g.,  water  in  ether,  the  volumetric  method 
fails  to  give  accurate  results  due  to  the  error  in  reading  the  volumes 
of  the  layers  in  the  measuring  tubes.  The  mutual  solubilities  of 
ether  and  water  and  of  isoamyl  alcohol  and  water  were  determined 
between  10°  and  30°.  Methods  of  increasing  the  accuracy  of  the 
determinations  are  discussed.  The  untrustworthiness  of  the 
refractometric  method  of  solubility  determination  is  emphasised. 

J.  S.  C. 

The  Solubility  of  Sulphur  Dioxide  in  Water  and  in  Aqueous 
Solutions  of  Potassium  Chloride  and  Sodium  Sulphate. 

J.  C.  Hudson  (J.  Chem.  Soc.,  1925,  127,  1332— 1347).— The  solu¬ 
bility  of  sulphur  dioxide  has  been  determined  in  water  (cf.  Schon- 
feld,  Annalen,  1855, 95, 1 ;  Sims,  J.  Chem.  Soc.,  1862, 14, 1 ;  Lindner, 
A.,  1912,  ii,  825;  Smith  and  Parkhurst,  A.,  1922,  ii,  398)  and  in 
aqueous  potassium  chloride  containing  up  to  30  g.  of  salt  per  100  g. 
of  water  between  10°  and  90°,  and  also,  between  20°  and  50°,  in 
aqueous  sodium  sulphate  containing  up  to  20  g.  of  salt  per  100  g. 
of  water.  The  solubility  in  aqueous  potassium  chloride  increases 
linearly  with  the  salt  concentration.  The  curves  for  sulphur 
dioxide  in  sodium  sulphate  solutions  exhibit  distinct  maxima. 
The  increase  of  the  solubility  in  salt  solutions  is  probably  due  to 
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combination  between  the  salt  and  the  gas  (cf.  Pochard,  A.,  1900, 
ii,  398;  Fox,  A.,  1902,  ii,  645),  whilst  a  decrease  of  the  solubility 
is  due  to  hydration  of  the  salt.  An  improved  method  of  iodometric 
titration  of  sulphur  dioxide  is  described.  F.  G.  S. 

Miscibility  of  Mixtures  of  Water,  Ethyl  Alcohol,  and  iso- 
Butyl  Alcohol.  P.  Brtjn  ( Compt .  rend.,  1925,  180,  1745 — 
1747). — Mixtures  of  isobutyl  alcohol  and  water  containing  less 
than  8%  or  more  than  83%  of  the  alcohol  are  not  miscible  at  any 
temperature.  When  the  percentage  of  isobutyl  alcohol  is  12 — 83%, 
the  mixtures  become  homogeneous  by  use  of  temperature.  From 
8 — 12%  the  mixtures  are  homogeneous  at  the  ordinary  temperature, 
separate  into  layers  by  heating  and  on  further  heating  again  become 
miscible.  The  critical  point  is  at  123-5°  and  37-5%.  The  ternary 
system  water-ethyl  alcohol-isobutyl  alcohol  is  characterised  at  0° 
by  a  critical  mixture  of  the  composition  :  31-6%  isobutyl  alcohol, 
15-7%  ethyl  alcohol,  52-7%  water.  For  w-butyl  alcohol,  the 
corresponding  figures  are  23%,  16%,  and  61%.  It.  A.  M. 

Solubility  of  Sucrose.  P.  Mondain-Monval  (Compt. 
rend.,  1925,  181,  37 — 40;  cf.  A.,  1923,  ii,  131,  295;  this  vol., 
ii,  654). — -The  values  of  the  limiting  heat  of  solution,  L,  as 
determined  by  the  direct  and  indirect  methods  are  —1-84  and 
—  1-76  Cal.,  respectively.  The  value  of  the  coefficient  i  as  obtained 
from  vapour  pressure  measurements  is  1-79.  The  solubility  in 
water  has  been  determined  over  the  temperature  range  0-9—30-5°, 
the  solubilities  at  the  two  extremes  being,  respectively,  180-5  g. 
and  218-0  g.  per  100  g.  of  water.  The  value  of  L  as  calculated 
from  the  solubility  equation,  500LdT jT2-\-idc/C=0,  is  —1-77  Cal. 
at  18°.  The  eutectic  mixture  contains  166  g.  of  sucrose  per 
100  g.  of  water,  the  eutectic  temperature  being  —13-9°.  J.  S.  C. 

Solubility  of  Bi-bivalent  Salts  in  Solutions  containing  a 
Common  Ion.  O.  J.  Walker  ( J .  Chem.  Soc.,  1925,  127,  61). — 
The  solubilities  of  the  succinates  and  malonates  of  calcium,  stron¬ 
tium,  and  magnesium  have  been  determined  in  water  and  in  solu¬ 
tions  containing  a  common  ion  at  25°.  The  solubilities  in  the 
mixed  solutions  are  always  greater  than  those  calculated  from  the 
solubility  product.  They  are,  however,  in  qualitative  agreement 
with  the  theories  of  Debye  and  Hiickel  and  of  Noyes,  and  mag¬ 
nesium  oxalate  shows  a  fairly  satisfactory  quantitative  agreement. 

R.  W.  L. 

Solubility  of  Oxygen  in  Silver.  N.  Parravano  and  G. 
Malquori  (Atti  R.  Accad.  Lincei,  1925,  [vi],  1,  417 — 423). — The 
absorption  of  oxygen  by  silver  depends  in  marked  degree  on  the 
time  of  contact,  so  that  the  m.  p.  of  silver  determined  in  the  ordinary 
way  in  air  or  oxygen  cannot  have  a  constant  value.  When  the 
contact  between  oxygen  and  silver  is  prolonged,  both  at  875°  and 
at  1050°  constant  values  are  obtained  for  the  ratio  between  the 
concentration  of  the  oxygen  in  the  metal  and  the  square  root  of  the 
pressure  of  the  gas,  the  oxygen  dissolving  even  in  the  solid  metal 
in  the  monatomic  form.  The  viewr  that  the  velocity  of  absorption 
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of  the  oxygen  is  a  function  of  the  velocity  with  which  the  gas 
diffuses  into  the  interior  of  the  metal  is  supported  by  the  fact  that 
the  velocity  of  absorption  increases  with  the  surface  of  contact. 

T.  H.  P. 

Molecular  Condition  of  Phenol  in  Benzene  Solution.  J.  C. 

Philip  and  C.  H.  D.  Clark  (J.  Chem.  Soc.,  1925,  127,  1274— 
1277). — The  distribution  of  phenol  between  benzene  and  water 
(cf.  Rothmund  and  Wilsmore,  A.,  1902,  ii,  447 ;  Philip  and  Bramley, 
A.,  1915,  ii,  236)  has  been  measured  over  the  range  0-438 — 112-7  g. 
phenol  per  litre  of  the  benzene  phase.  The  distribution  ratio 
{=C\vjCB,  where  Ch  and  CB  represent  the  g.  phenol  per  litre  of  the 
aqueous  layer  and  the  benzene  layer,  respectively)  is  constant  up 
to  CB— 2-8  and  then  departs  from  constancy  at  higher  concentrations. 
Since  the  molecular  weight  of  phenol  in  water  is  approximately 
normal,  the  condition  of  phenol  in  benzene  corresponds  with  simple 
C6H5'OH  molecules  so  long  as  the  distribution  ratio  is  constant. 
The  contradictory  results  obtained  by  the  freezing-point  method 
(Auwers,  A.,  1893,  ii,  133)  are  due  to  the  separation  of  a  solid 
solution  of  phenol  in  benzene  (Garelli,  A.,  1897,  i,  26).  It  is  prob¬ 
able  that  in  a  concentrated  solution  of  phenol  in  benzene  triple 
molecules  as  well  as  double  molecules  exist  (cf.  Herz  and  Fischer, 
A.,  1905,  ii,  304).  F.  G.  S. 

Adsorption  of  Polonium  by  Various  Substances  and  its 
Reversibility.  J.  H.  Brennen  (Ann.  Ohim .,  1925,  [x],  3,  390 — 
418).— Polonium  is  adsorbed  reversibly  by  silver  and  ferric  hydr¬ 
oxide  sols,  the  equilibrium  attained  being  the  same  whether  the 
polonium  is  added  before  or  after  precipitation.  The  same  applies 
to  certain  substances  insoluble  in  hydrochloric  and  acetic  acids 
(e.g.,  glass,  charcoal)  and  to  salts  sparingly  soluble  in  water;  in 
these  cases  the  adsorption  increases  with  decreasing  hydrogen-ion 
concentration,  attaining  a  maximum  in  neutral  solution.  The 
polonium,  which  is  adsorbed  almost  instantaneously,  is  liberated  only 
with  great  difficulty.  Freundlich’s  adsorption  isotherm  holds  for 
the  adsorption  of  polonium  with  an  activity  of  2-24 — 27  E.8.U. 

S.  K.  T. 

Adsorption  Phenomena  exhibited  by  Tricalcium  Phosphate. 

P.  Jolibois  and  J.  Maze-Sencier  ( Compt .  rend.,  1925,  181,  36 — 37) 
— Although  immediate  analysis  shows  that  the  precipitates  obtained 
on  treating  solutions  of  phosphoric  acid  with  an  excess  of  lime 
water  are  practically  pure  tricalcium  phosphate,  on  leaving  them 
in  contact  with  the  solution  for  48  hrs.  a  considerable  adsorption 
of  calcium  oxide  is  observed.  On  agitating  the  liquid  immediately 
after  precipitation,  a  colloidal  solution  is  obtained  which  deposits 
precipitates  of  the  same  composition  as  those  obtained  when  the 
tricalcium  phosphate  is  left  in  contact  with  the  corresponding 
solutions  without  agitation  for  48  hrs.  Similar  results  are  obtained 
when  pure  tricalcium  phosphate,  previously  heated  at  1000°,  is 
agitated  with  lime  water.  J.  S.  C. 
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Application  of  X-Ray  Methods  to  the  Problem  of  Imbibition. 

J.  R.  Katz  (. Physikal .  Z.,  1924,  25,  659 — 666). — A  general  review 
of  the  possibilities  of  X-ray  technique  as  a  means  of  elucidating 
the  problems  associated  with  the  phenomena  of  imbibition. 

R.  W.  L. 

Vapour  Pressure-Water  Content  Diagrams  and  Adsorp¬ 
tion  Power  of  Aniline  Black.  G.  Stadnikoff  ( Kolloid-Z ., 
1925,  36,  352;  cf.  ibid.,  1922,  31,  19,  and  1924,  35,  228).— A  reply 
to  the  criticisms  of  Kosakewitsch  {ibid.,  1925,  36,  82).  E.  M.  C. 

Unimolecular  Films  between  Liquids  :  Butyric  Acid 
between  Water  and  Hexane,  and  Acetic  Acid  between  Water 
and  Benzene.  W.  D.  Harkins  and  H.  M.  McLaughlin  (J. 
Amer.  Chem.  Soc.,  1925,  47,  1610 — 1613). — The  number  of  molecules 
in  a  unimolecular  film  of  butyric  acid  between  water  and  hexane 
is  2*78  X  1014/sq.  cm.  and  the  area  per  molecule  32  sq.  A.  These 
are  the  quantities  previously  found  for  this  acid  between  water 
and  benzene  and  between  water  and  water  vapour  (A.,  1919,  ii, 
324).  The  films  are  tightly  packed  and  the  number  of  molecules 
in  unit  area  depends  on  the  dimensions  of  the  molecules  as  they 
lie  oriented  in  the  film,  the  carboxyl  groups  being  towards  the 
aqueous  phase  and  the  hydrocarbon  chains  toward  the  air  or 
organic  phase.  The  expanded  film  of  acetic  acid  on  water,  50  sq.  A., 
is  reduced  to  38-7  sq.  A.  with  benzene  as  upper  phase.  Tables  are 
given  representing  the  partition  of  butyric  acid  between  water 
and  hexane  and  of  acetic  acid  between  water  and  benzene  together 
with  the  interfacial  tensions  of  the  two  systems.  The  partition 
data  show  that  butyric  acid  forms  double  molecules  in  hexane. 

J.  S.  C. 

Foaming  Power  and  Surface  Tension,  especially  of  Humus 
Sols.  Wo.  Ostwald  and  A.  Steiner  ( Kolloid-Z .,  1925,  36, 
342 — 351). — There  is  no  necessary  relationship  between  foaming 
power  and  lowering  of  the  surface  tension.  The  independence  of 
these  properties  is  particularly  striking  in  the  case  of  humus  sols, 
which  foam  strongly  but  have  little  surface  activity.  With  sols 
of  humus  from  peat,  addition  of  alkali  increased,  and  of  acid 
decreased  the  foaming,  but  the  surface  tension  remained  unchanged. 
With  sols  prepared  from  Acidum  huminicum  (Merck)  the  foaming 
increased  markedly  in  the  order  alkaline,  slightly  acid,  strongly 
acid,  whilst  the  surface  tension  also  increased  slightly.  The 
alkaline  humate  sols  have  no  structural  viscosity,  but  the  acid  and 
especially  the  partly  flocculated  suspensions  have  a  high  structural 
viscosity  which  follows  an  exponential  equation  (this  vol.,  ii,  392). 
No  single  fundamental  property  is  associated  with  foaming  power. 
The  essential  feature  is  the  formation  of  a  skin  at  the  liquid-air 
surface.  A  simple  apparatus  is  described  for  the  quantitative 
measurement  of  skin  formation  by  comparing  the  rates  of  move¬ 
ment  within  a  graduated  capillary  tube  of  a  freshly-formed  and  an 
aged  meniscus.  With  an  acid  humus  suspension  which  foams 
strongly  the  rate  of  movement  with  an  aged  meniscus  is  much 
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slower  than  that  with  an  alkaline  humate  sol  of  much  lower  foaming 
power.  E.  M.  C. 

Superficial  Solutions  and  the  Law  of  Gay-Lussac.  A. 

Marcelin  ( Compt .  rend.,  1925,  180,  2022 — 2023;  of.  A.,  1924,  ii, 
594). — The  equation  pS~KT  is  applicable  to  films  of  benzyl 
benzoate  and  oleic  acid  on  the  surface  of  water,  where  p  and  S  are 
the  pressure  and  surface  area,  and  T  is  the  absolute  temperature. 
The  value  of  the  constant  K  depends  on  the  particular  liquid,  and 
is  from  20  to  60  times  less  than  the  constant  R  of  the  gas  equation. 
Molecules  in  the  surface  film  are  probably  partly  dissolved  and  are 
polarised  on  the  surface  of  the  water.  W.  H.-R. 

Extension  of  the  Law  of  Gay-Lussac  to  Superficial  Solutions. 

R.  Delaplace  {Compt.  rend.,  1925,  180,  2024—2026 ;  cf.  preceding 
abstract). — The  value  of  the  constant  K  of  the  equation  pSM—KT 
(Marcelin,  loc.  cit.)  has  been  determined  at  15°  and  27°  for  films  of 
benzyl  benzoate  on  water,  alcohol,  benzene,  ether,  and  chloroform. 
K  is  independent  both  of  the  temperature  and  of  the  nature  of  the 
solvent,  and  equals  0-126  XlO7,  or  about  1/60  of  the  value  of  the 
gas  constant  R.  The  low  value  is  not  due  to  polymerisation,  but  a 
superficial  colloid  may  be  formed.  In  the  evaporation  of  volatile 
liquids  such  as  alcohol,  benzene,  ether,  or  chloroform  from  the 
surface  of  water,  a  superficial  pressure  is  first  produced,  but  this 
gradually  dies  away.  W.  H.-R. 

Explanation  of  *  ‘  Intertraction  ’  ’  Phenomena  between  Solu¬ 
tions,  and  Molecular  Significance  of  Surface  Tension.  N.  K. 

Adam  and  G.  Jessof  ( Proc .  Roy.  Soc.,  1925,  A,  108,  324 — 331). — 
It  has  been  suggested  that  the  development  of  streamers  at  the 
interface  of  two  liquids,  during  mixing,  is  due  to  a  special  force  of 
“  intertraction  ”  which  aids  the  mixing.  The  present  experiments 
are  entirely  at  variance  with  this  view,  and  it  has  been  found 
that  the  so-called  “  intertraction  ”  phenomena  only  occur  if  the 
solutions  are  placed  one  above  another,  and  not  side  by  side,  and 
if  there  is  a  difference  in  the  rates  of  diffusion  between  the  solutes 
in  the  two  solutions.  Quite  different  phenomena  are  observed 
when  the  faster  replaces  the  slower  as  the  uppermost  solution,  and 
regular  streaming  only  occurs  with  the  slower  diffusing  solution 
uppermost.  It  is  concluded  that  the  movements  at  the  interface 
are  due  to  the  hydrostatic  equilibrium  of  the  layers  being  upset 
by  the  diffusion  of  the  solutes  across  the  interface  at  different  rates. 
Negative  surface  tension  means  that  those  forces  of  cohesion  per¬ 
pendicular  to  the  interface  which  act  when  there  is  positive  surface 
tension,  restraining  the  diffusion  of  molecules  away  from  the  inter¬ 
face,  become  negative.  This  state  is  manifested  by  the  diffusion 
of  one  liquid  into  the  other.  S.  B. 

Freezing  Points  of  Very  Dilute  Solutions  of  Electrolytes. 

F.  Hovorka  and  W.  H.  Rodebush  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  1614 — 1624). — The  freezing-point  depressions  produced  by  the 
electrolytes  of  different  valency  types,  viz.,  potassium  chloride, 
caesium  nitrate,  potassium  sulphate,  barium  nitrate,  magnesium 
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sulphate,  cupric  sulphate,  and  lanthanum  sulphate,  at  concentrations 
between  0*01  and  0-001  If,  are  in  very  close  agreement  with  the 
values  derived  from  the  equations  of  Debye  and  Hiickel  (A.,  1923, 
ii,  459 ;  Rodebush,  A.,  1924,  ii,  825).  J.  S.  C. 

Quantitative  Absorption  Measurements  in  the  Ultra¬ 
violet  in  Very  Dilute  Solutions.  R.  Suhrmann  and  P.  Htjppert 
(Z.  physikal.  Chem.,  1925,  116,  319 — 331). — Dilute  solutions  of 
salicylic  acid  in  alcohol  (8-57  •  10~5 — 8-57 . 10"8  mol./litre)  and  potass¬ 
ium  nitrate  in  water  (1-112. 10-2 — 4-65 •  10“4  mol./litre)  exhibited 
marked  deviations  from  Beer’s  law  in  the  region  248-2 — 365-5  //./x 
(cf.  Ghosh  and  Bisvas,  A.,  1924,  ii,  523;  Halban  and  Ebert, 
ibid.,  824).  It  is  considered  that  the  molecular  extinction  co¬ 
efficient  is  subjected  to  two  opposing  influences  which  alter  with 
the  concentration.  Beer’s  law  holds  only  in  the  concentration 
range  where  these  forces  nearly  compensate  each  other.  The 
influence  of  the  dielectric  constant  of  the  solvent  on  electrical 
forces  conditioning  absorption  is  discussed.  L.  F.  G. 

Measurement  of  the  Viscosity  of  Solutions  of  Cotton  in 
Aqueous  Cuprammonium  Hydroxide  and  its  Significance 
as  a  Test  of  Textile  Quality.  F.  D.  Farrow  and  S.  M.  Neale 
(J.  Text.  Inst.,  1924,  15,  T,  157 — 172). — A  method  for  determining 
the  viscosity  of  solutions  of  cotton  materials  in  ammoniacal 
copper  oxide  solution  is  described.  For  comparative  purposes  2% 
solutions  are  convenient,  but  equations  which  have  been  tested 
over  the  range  0 — 3%  may  be  used  to  convert  the  viscosities  for 
other  concentrations  into  a  2%  or  other  standard.  These  equations 
are  l+G/m  =  ll/log  (yjmjrjB)  and  l-\-C  jn=  11  jlog(r)n  I  vs),  where  m 
is  the  weight  of  cotton  in  the  solution  used  the  viscosity  of  which 
is  rjm,  t]b  is  the  viscosity  of  the  solvent,  and  n  is  the  weight  of  cotton 
in  a  solution  of  standard  concentration  the  viscosity,  r}n,  of  which  is 
required.  The  falling  sphere  viscosimeter  is  recommended. 

In  the  paper,  the  log  viscosities  for  2%  solutions  of  a  large  range 
of  cotton  materials  are  reported.  Whilst  it  does  not  yet  seem 
possible  to  propose  standards  of  viscosity  with  which  cotton  should 
conform  at  any  normal  stage  of  manufacture,  comparisons  of  the 
viscosities  of  the  material  before  and  after  a  treatment  afford  an 
extremely  sensitive  indication  of  the  inception  of  structural  change 
in  the  cellulose.  For  example,  such  processes  as  boiling  cotton  with 
alkali  in  the  presence  of  air,  or  boiling  with  extremely  dilute  acids, 
or  immersion  in  oxidising  solutions,  produce  distinct  falls  in  viscosity 
which  also  run  parallel  with  falls  in  tensile  strength.  Mercerisation, 
however,  being  merely  a  swelling  phenomenon,  does  not  cause  any 
noteworthy  diminution  in  viscosity.  J.  C.  W. 

Dielectric  Constants  of  Solutions  of  Electrolytes.  II.  P. 

Walden,  H.  Ulich,  and  O.  Werner  (Z.  physical.  Chem.,  1925, 
116,  261 — 290;  cf.  this  vol.,  ii,  512). — The  dielectric  constants, 
mostly  at  20°,  of  the  undermentioned  solutions  have  been  deter¬ 
mined  by  an  apparatus  previously  described,  slight  modifications 
being  introduced  when  using  solvents  of  higher  dielectric  constant 
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than  10  :  tetrapropylammonium  iodide  in  chloroform,  ethylaniline, 
aniline,  o-dichlorobenzene ;  s .  -tetrachloroethane,  pyridine,  m-nitro- 
toluene,  and  water;  diethylamine  hydrochloride  in  chloroform, 
aniline,  and  pyridine ;  tetraethylammoniuin  picrate  in  o-di¬ 
chlorobenzene ;  potassium  chloride,  barium  chloride,  and  cadmium 
bromide  in  water.  Measurements  in  chlorobenzene,  bromobenzene, 
and  ethylene  dichloride  gave  only  qualitative  results.  Successive 
small  additions  of  solute  to  solvent  cause  the  dielectric  constant  to 
fall  towards  a  minimum,  beyond  which  it  rises.  This  rise  was  not 
observed  with  the  solution  of  tetrapropylammonium  iodide  in 
m-nitrotoluene,  owing  to  the  small  solubility  of  the  solute,  nor  in 
any  of  the  aqueous  solutions,  as  here  the  measurements  could  not 
be  carried  far  enough.  The  results  are  discussed  theoretically. 

L.  F.  G. 

Effect  of  Light  on  Settling  of  Suspensions.  C.  G.  T.  Morison 
( Proc .  Boy.  Soc.,  1925,  A,  108,  280 — 284). — It  has  been  observed 
that  the  passage  of  a  beam  of  light  through  soil  or  kaolin  suspensions 
contained  in  a  rectangular  tank  causes  the  suspensions  to  stratify, 
the  layers  running  parallel  to  the  surface.  The  distance  between 
successive  strata  appears  to  vary  with  the  wave-length  of  the  light 
traversing  the  tank,  but  the  strata  produced  by  white  light  are 
quite  sharp.  The  stratification  persists  while  the  illumination  is 
continued,  and  slowly  disappears  wrhen  it  is  cut  off.  S.  B. 

Use  of  Scattered  Light  in  the  Determination  of  the  Dis¬ 
tribution  of  Size  of  Particles  in  Emulsions.  A.  J.  Stamm 
and  T.  Svedberg  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1582 — 1596). — 
A  method  for  the  determination  of  the  distribution  of  size  of 
particles  using  scattered  light  is  developed  and  applied  to  benzene- 
in- water  emulsions  in  presence  of  soaps.  After  a  period  of  sedi¬ 
mentation  the  systems  are  illuminated  from  the  two  sides  in  a  narrow 
cell  with  dark  opaque  background  and  the  variation  in  the  intensity 
of  the  scattered  light  with  the  height  is  recorded  photographically, 
the  densities  on  the  plate  being  determined  with  a  photometer. 
The  theoretical  and  practical  derivations  of  the  distribution  of  the 
size  of  particles  from  the  density-height  relationship  are  developed. 
The  ratio  of  the  average  sizes  of  the  particles  in  disperse  systems,  the 
average  diameters  of  the  particles  of  which  are  not  less  than  two  or 
three  times  the  wave-length  of  light,  may  be  obtained  from  the 
slopes  of  intensity-concentration  curves.  Mass  distribution  curves 
obtained  for  emulsions  in  presence  of  sodium,  potassium,  and 
caesium  palmitates  are  in  good  agreement  with  those  from  micro¬ 
scopic  measurements.  The  position  of  the  mass  maxima  is  not 
shifted  by  using  different  alkali  soaps,  although  there  is  an  increase 
in  the  number  of  small  particles  in  passing  from  sodium  to  potassium 
to  caesium  soaps.  An  exponential  increase  in  the  radius  corre¬ 
sponding  with  the  mass  maxima  is  caused  by  increasing  the  benzene 
concentration,  the  concentration  of  stabiliser  remaining  constant. 
Increase  of  the  concentrations  of  benzene  and  stabiliser,  their  ratio 
remaining  constant,  gives  maxima  corresponding  with  a  larger  size 
of  particles.  J.  S.  C. 
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Method  of  Determination  of  the  Granular  Distribution  of 
Disperse  Systems.  R.  Audubert  and  H.  Rabate  ( Compt . 
rend.,  1925,  180,  1663 — 1665). — A  method  is  described  for  measur¬ 
ing  the  size  and  granular  distribution  of  solid  particles  by  observ¬ 
ations  of  the  rate  of  sedimentation.  The  intergranular  liquid  is 
placed  in  two  vertical  tubes  which  communicate  near  the  lower 
ends  and  a  small  portion  of  the  disperse  phase  is  introduced  at  the 
top  of  one  of  the  vertical  tubes,  causing  a  difference  of  pressure, 
which  diminishes  as  the  grains  fall ;  this  difference  is  measured  at 
regular  intervals.  If  the  relation  between  the  mass  (m)  of  the 
grains  and  their  diameter  ( r )  is  of  the  form  dm~F{r)dr,  application 
of  the  Stokes  law  leads  to  the  relation  F{r)=K'tzl2dpjdt,  where  p 
is  the  difference  of  pressure  after  time  t,  and  K'  is  a  constant  de¬ 
pending  on  the  form  of  the  apparatus  and  on  the  Stokes  constant  A , 
where  rH—A.  F(r)  is  thus  calculated  for  each  value  of  t,  from 
which  the  number  of  grains  can  be  obtained  as  a  function  of  the 
diameter.  W.  H.-R. 

Reduction  Velocity  and  Growth  of  Particles  in  the  Pre¬ 
paration  of  Colloidal  Gold  Solutions.  R.  Zsigmondy  and  E. 
Huckel  ( Z .  physikal.  Chem.,  1925,  116,  291 — 303). — An  attempt  to 
correlate  the  autocatalysis  of  the  reduction  of  gold  salts  by  form¬ 
aldehyde  with  increase  of  size  of  the  particles.  Solutions  of  gold 
salts  were  reduced  either  alone  or  in  the  presence  of  definite  quantities 
of  a  red  gold  hydrosol.  The  times  taken  to  attain  a  standard  colour 
were  observed.  Reduction  is  accelerated  by  rise  of  temperature, 
and,  to  a  certain  extent,  by  increase  in  the  amounts  of  form¬ 
aldehyde  and  of  added  hydrosol.  In  some  cases,  the  phenomena 
suggest  that  the  velocity  of  linear  increase  of  the  particles  is  constant ; 
where  growth  is  very  rapid,  however,  there  appears  to  be  an 
acceleration  of  the  linear  increase.  Reduction  takes  place  in  the 
immediate  neighbourhood  of  the  gold  particles.  The  concen¬ 
tration  of  the  reactants  is  increased  in  this  region  by  adsorption ; 
this  enhanced  concentration,  and  not  the  mean  concentration  of 
the  solution,  controls  the  course  of  the  reaction.  L.  F.  G. 

Preparation  of  Well-defined  Silicic  Acid  Sols.  W.  Grtjnd- 
MANN  ( Kolloid-Z .,  1925,  36,  328 — 331). — Almost  identical  silicic 
acid  sols  can  be  prepared  by  attention  to  the  following  factors. 
The  same  quantities  of  hydrochloric  acid  and  sodium  silicate  must 
be  used  and  the  mixture  transferred  at  once  to  collodion  mem¬ 
branes  of  the  same  thickness  and  freshly- prepared  for  each  sample. 
Only  distilled  water  is  used  for  the  dialysis  and  the  rate  of  its 
addition  must  be  the  same  in  all  cases.  The  sols  should  be  pro¬ 
tected  during  dialysis  from  atmospheric  contamination.  The 
difficulty  of  preparing  concentrated  sols  in  summer  (cf.  Losenbech, 
A.,  1922,  ii,  695)  and  the  readiness  with  which  these  flocculate 
especially  after  storms,  are  ascribed  to  the  action  of  atmospheric 
impurities.  E.  M.  C. 

Preparation  of  Colloidal  Silver  by  Reduction  with  Chloro¬ 
form.  V.  Moravek  {Chem.  Listy,  1925,  19,  195 — 203). — To 
prepare  colloidal  silver,  using  gelatin  as  protective  colloid,  the 
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author  employs  8  millimols.  of  silver  nitrate,  435-2  millimols.  of 
ammonia,  50  millimols.  of  chloroform  water,  and  20  millimols.  of 
chloroform  to  give  12-5  c.c.  of  a  mixture  in  which  the  silver  :  gelatin 
ratio  is  0-11  :  1.  The  mixture  is  warmed  for  15 — 20  mins,  on  a 
water-bath  at  90°,  dialysed,  and  evaporated  in  a  vacuum,  the 
colloidal  silver  being  obtained  in  solid,  cold  water-soluble  form. 
The  reducing  action  is  increased  in  the  presence  of  sodium  or 
potassium  hydroxide.  Measurements  are  recorded  of  the  size  of 
the  colloid  particles,  and  of  the  resistance  of  the  solution  towards 
coagulating  electrolytes.  B.  F. 

General  Colloid  Chemistry.  XIV.  Constitution  and 
Stability  of  Iron  Oxide  Sols.  IV.  N.  Kuhnl  and  W.  Pauli 
{Roll.  Chem.  Beihefte,  1925,  20,  319—337;  cf.  A.,  1924,  ii,  740).— 
Ferric  hydroxide  sols  prepared  by  peptisation  of  precipitated 
hydroxide  with  ferric  chloride  contain  on  the  average  ten  times 
as  much  iron  and  twenty  times  as  much  chlorine  as  those  prepared 
by  hydrolysis.  The  ratio  of  active  to  total  chlorine  is  from  1  :  5  to 
1  :  6  in  hydrolysed  sols  and  is  little  affected  by  dialysis ;  but  it 
decreases  from  1  :  3  to  1  :  17  on  dialysis  of  peptised  sols,  whilst  the 
total  oxychloride  per  colloid  equivalent  increases  more  than  sixfold. 
The  extent  to  which  chlorine  is  substituted  by  sulphate  and  oxalate 
anions  on  coagulation  is  throughout  considerably  higher  for  hydro¬ 
lysed  than  for  peptised  sols.  By  dialysis,  the  oxychloride  portion 
of  the  sol-substance  is  progressively  diminished,  more  markedly  so 
in  hydrolysed  sols.  Transport  numbers  are  much  the  same  for  both 
varieties.  W.  A.  C. 

General  Colloid  Chemistry.  XIV.  Structure  of  Hetero- 
peptoids.  I.  Aluminium-Iron  Oxide  Sols.  N.  Kuhnl  and 
W.  Pauli  {Roll.  Chem.  Beihefte,  1925,  20,  338 — 355 ;  cf .  preceding 
abstract). — When  precipitated  aluminium  hydroxide  is  peptised 
with  ferric  chloride,  or  ferric  hydroxide  with  aluminium  chloride, 
brown  sols  are  obtained  containing  roughly  equivalent  amounts 
of  aluminium  and  iron,  the  proportions  varying  with  the  mode  of 
preparation.  In  the  replacement  of  chlorine  by  coagulating  anions, 
and  in  the  relations  exhibited  by  the  transport  numbers,  and  the 
size  of  particles,  these  sols  resemble  pure  ferric  hydroxide  peptised 
sols.  It  is  suggested  that  the  sol  particles  have  the  same  con¬ 
stitution  as  mixed  crystals  (solid  solutions).  W.  A.  C. 

Viscosity  of  Reversible  Emulsions.  S.  S.  Jos  hi  {Trans. 
Faraday  Soc.,  1925,  20,  512—519;  cf.  A.,  1924,  ii,  529,  731).— 
The  viscosities  of  water-in-oil  emulsions  prepared  from  castor  oil, 
olive  oil,  and  paraffin  oil  have  been  determined,  using  sodium 
oleate,  potassium  palmitate,  oleate,  and  stearate  as  emulsifying 
agents.  The  viscosity,  which  is  independent  of  the  concentration 
and  nature  of  the  emulsifying  agent,  increases  with  increase  of  the 
disperse  phase  and  falls  suddenly  on  inversion  of  the  emulsion  to 
the  oil-in-water  type.  The  viscosities  calculated  from  the  equations 
of  Arrhenius  (A.,  1888,  336),  Hatschek  (A.,  1911,  ii,  98),  and  Einstein 
(A.,  1921,  ii,  19)  are  compared  with  the  experimentally  determined 
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values.  The  suggestion  is  made  that  an  increment  in  the  size  of 
the  grains  of  the  water-in-oil  emulsions  with  increase  in  the  propor¬ 
tion  of  the  aqueous  phase  may  be  one  of  the  factors  causing  deviation 
of  the  calculated  from  the  observed  values.  F.  G.  S. 

Alteration  of  Viscosity  of  Disperse  Systems  with  the 
Velocity  of  Shear.  A.  de  Waele  ( Kolloid-Z .,  1925,  36,  332 — 
333). — Herschel’s  equation  (cf.  Ostwald,  ibid.,  249)  for  the  viscosity 
of  disperse  systems  under  varied  velocities  of  flow  is  discussed  and 
a  new  equation  suggested  to  include  the  dynamic  and  static  be¬ 
haviour  both  of  peptised  and  flocculated  substances.  E.  M.  C. 

Theory  of  the  Colour  of  Colloidal  Metal  Suspensions.  G. 

Jobst  (Ann.  Physik,  1925,  [iv],  76,  863 — 888). — Mathematical. 
The  theory  of  Mie  (ibid.,  1908,  25,  378)  is  developed.  A  radiation 
formula  is  deduced  for  a  disperse  system  of  completely  reflecting 
spheres  suspended  in  a  transparent  medium,  and  applied  to  the 
case  of  gold  suspensions.  The  absorption  and  emission  spectra  are 
calculated  for  a  number  of  systems  consisting  of  particles  with 
diameters  from  100—600/^.  These  curves  are  in  very  approximate 
agreement  with  those  calculated  by  the  original  theory  of  Mie.  As 
the  diameter  of  the  particles  increases,  the  maxima  in  these  curves 
flatten.  This  flattening  in  the  absorption  spectra  curves  illustrates 
the  gradual  change  in  colour  of  transmitted  light  from  greenish- 
blue  to  green.  The  curves  for  the  emission  spectra  indicate  the 
change  in  colour  of  gold  sols  from  yellow,  through  reddish-yellow, 
to  the  characteristic  red,  with  increase  of  particle  size.  The  latter 
colour  occurs  only  with  particles  of  considerable  size.  F.  G.  T. 

Velocity  of  Ice  Crystallisation  through  Supercooled  Gelatin 
Gels.  E.  H.  Callow  (Proc.  Boy.  Soc.,  1925,  A,  108,  307 — 323). — 
The  velocity  has  been  followed  by  seeding  a  supercooled  gel  with  ice, 
and  measuring  directly  the  movement  of  the  crystal  boundary. 
Experiments  with  the  gels  at  — 3°  showed  that  the  presence  of  more 
than  1%  of  gelatin  greatly  reduces  the  velocity  of  crystallisation. 
Thus  in  a  1%  gel  of  pn  1-50,  the  velocity  was  half  that  through  dis¬ 
tilled  water  and  in  a  1-5%  gel  it  was  twenty-four  times  slower  still. 
Smaller  quantities  of  gelatin  have  not  a  proportionate  effect.  When 
the  hydrogen-ion  concentration  of  the  gels  is  altered,  the  velocity  of 
crystallisation  shows  a  minimum  at  the  isoelectric  point  of  gelatin. 
The  velocities  were  greater  if  the  gel  had  been  previously  boiled  for 
some  hours,  (3-gelatin  having  apparently  less  influence  on  the  rate 
than  the  normal  gelatin. 

Opaque  gels  offer  less  resistance  to  a  falling  body  than  do  clear 
gels  of  equal  concentration.  It  is  suggested  that  the  opaque  gels  owe 
their  turbidity  to  the  presence  of  fibrils,  which  take  no  part  in  the 
gel  structure.  S.  B. 

Relation  between  Swelling  of  Gelatin  and  Hydrogen-ion 
Concentration.  Wo.  Ostwald,  A.  Kuhn,  and  E.  Bohme  (Roll, 
Chem.  Beihefte,  1925,  20,  412 — 433;  cf.  Kuhn,  A.,  1922,  i,  183). — 
The  swelling  produced  by  acids  when  added  to  gelatin  which  has 
been  brought  to  the  isoelectric  condition  (ps~ 4-7)  by  repeated 
extraction  with  water  diminishes  in  the  order  :  hydriodic,  gly- 
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cerophosphoric,  sulphosalicylic,  hydrochloric,  sulphuric.  The  same 
order  is  observed  in  presence  of  salts  of  the  respective  acids.  As  a 
rule,  at  equal  values  of  the  swelling  by  pure  acids  is  greater  than 
that  by  mixtures  of  acids  and  salts.  In  certain  cases,  however, 
where  the  anion  has  a  marked  swelling  action,  buffer  mixtures  exert 
a  much  greater  effect  than  the  pure  acids,  although  the  salts  alone 
tend  to  diminish  swelling.  Dibasic  acids  have  a  stronger  swelling 
effect,  within  certain  limits  of  pB,  than  monobasic.  W.  A.  C. 

Influence  of  Very  Small  Quantities  of  Foreign  Substances 
on  the  Stability  of  Colloidal  Solutions.  A.  Boutaric  and 
(Mme.)  Y.  Maniere  ( Compt .  rend.,  1925,  180,  1841 — 1842;  cf. 
this  vol.,  ii,  394,  526). — The  stability  of  colloidal  solutions  against  a 
particular  electrolyte  may  be  increased  or  decreased  by  the  addition 
of  small  amounts  of  other  substances.  If  a  is  the  maximum  amount 
of  an  electrolyte  which  fails  to  bring  about  any  flocculation  and  if  the 
value  is  (3  after  addition  of  another  substance,  the  expression  [3— a /a 
measures  the  new  stability.  The  phenomenon  has  been  studied  in 
detail,  using  an  arsenic  sulphide  sol.  Small  amounts  of  salts  or  of 
ammonia  or  potash  increase  the  stability  when  the  alkali  chlorides 
are  used  as  flocculating  agents.  If  the  salts  of  bivalent  elements  are 
used,  the  stability  is  increased  if  alkali  chlorides  were  added  first, 
but  decreased  if  the  preliminary  addition  consisted  of  chlorides  of 
bi-  or  ter- valent  elements,  or  of  sodium  silicate,  ammonia,  or  potash. 
If  aluminium  chloride  is  used  as  coagulating  agent,  the  previous 
addition  of  chlorides  decreases  the  stability,  but  a  preliminary  treat¬ 
ment  with  a  trace  of  silicate  or  of  ammonia  or  potassium  hydroxide 
makes  the  quantity  p— a/a  positive,  i.e.,  protection  occurs. 

R.  A.  M. 

Coagulation  of  Prussian  Blue  and  Ferric  Hydroxide 
Sols.  S.  Ghosh  and  N.  R.  Dhar  (J.  Physical  Chem.,  1925,  29, 
659 — 678 ;  cf.  ibid.,  435). — Further  evidence  that  there  is  a 
close  relation  between  abnormal  behaviour  on  dilution,  abnorm¬ 
ality  towards  mixed  electrolytes,  and  acclimatisation  has  been 
obtained  by  studying  the  coagulation  of  sols  of  Prussian  blue  and  of 
positively  charged  ferric  hydroxide,  both  of  which  behave  abnorm¬ 
ally.  These  phenomena  are  believed  to  be  due  mainly  to  the 
adsorption  of  ions  carrying  the  same  charge  as  the  sol.  Ferric 
hydroxide  behaves  normally  when  coagulated  by  potassium  chloride 
or  bromate,  and  arsenic  trisulphide  is  normal  towards  silver  nitrate. 
The  former  is,  however,  abnormal  when  coagulated  by  ferric  chloride 
or  aluminium  nitrate,  because  the  positive  ions  of  these  salts  are 
absorbed.  Similarly,  ferric  hydroxide  is  abnormal  towards  mixtures 
containing  ferric  chloride  or  aluminium  nitrate,  but  can  be  acclim¬ 
atised  to  these  salts.  It  is  normal  towards  mixtures  of  potassium 
bromate  and  oxalate  and  of  potassium  chloride  and  sulphate. 

Some  experiments  on  the  influence  of  non-electrolytes  are  included. 

A.  G. 

Coagulation  of  Colloids  by  Electrolytes.  I.  Arsenic  Tri¬ 
sulphide  Sols  and  Barium  Chloride.  A.  J.  Rabinovitsch 
( Z .  physikal.  Chem.,  1925,  116,  97 — 110b — The  “  total  ”  and  the 
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“  free  ”  hydrogen-ion  concentrations  in  arsenic  trisulphide  sols 
were  determined  by  the  method  of  Pauli  and  Sender  (A.,  1924,  ii, 
333).  The  sols  were  then  coagulated  by  barium  chloride  solutions. 
In  the  filtrate  from  each  coagulum  the  total  hydrogen-ion  concen¬ 
tration  was  found  to  be  unaltered,  after  correcting  for  dilution  by  the 
barium  chloride  solutions,  but  now  equalled  the  free  hydrogen-ion 
concentration,  i.e.,  the  filtrate  was  more  acid  than  the  original  sol. 
The  increase  of  acidity  rises  with  the  concentration  of  the  sols. 
Arsenic  trisulphide  sols  are  considered  to  be  fairly  strong  complex 
acids,  dissociating  as  follows  :  (As2S3)„SH2  Z7  (As2S3)nSH--f- H+ 
(As2S3)nS“+ 2H+  ;  the  second  dissociation  constant  is  less  than  the 
first.  In  the  coagulum  it  was  found  that  the  hydrogen  had  been 
completely  replaced  by  an  equivalent  amount  of  barium ;  there  was 
no  chlorine  present.  L.  F.  G. 

Emulsions.  III.  Double  Reversal  of  Oil  Emulsions  by 
the  Same  Electrolyte.  W.  Seifriz  (J.  Physical  Chem.,  1925, 
29,  738 — 749 ;  cf.  A.,  1924,  i,  127). — Petroleum  distillates  ( d  0-828 — 
0-857)  are  not  emulsifiable  with  aqueous  casein,  but  on  the  addition 
of  sodium  or  barium  hydroxides,  water-in-oil  emulsions  are  formed 
which  are  converted  into  oil-in-water  emulsions  by  more  of  the 
reagent.  Similarly,  when  sodium  hydroxide  is  added  to  an  oil-in¬ 
water  emulsion  of  olive  oil,  stabilised  with  agar-agar,  it  is  reversed 
to  a  water-in-oil  emulsion,  and  further  addition  again  reverses  it  to 
the  oil-in- water  type ;  if  the  stabiliser  is  gelatose,  the  first  reversal 
is  only  partial,  but  the  effect  is  then  also  produced  by  barium 
hydroxide.  Readily  reversible  petroleum  emulsions  frequently 
consist  of  both  oil-in- water  and  water-in-oil  systems ;  these  may  exist 
side  by  side,  or  one  within  the  other,  in  which  the  drops  of  the  primary 
emulsion  are  emulsions  of  the  opposite  type.  These  latter  systems 
may  be  termed  “  bimultiple,”  and  more  complex  emulsions,  up  to 
quinquemultiple,  have  been  observed.  When  an  emulsion  is 
stabilised  by  an  organic  substance,  the  films  surrounding  the  drops 
are  often  microscopically  visible,  solid  membranes.  A.  G. 

Simple  Kinetic  Principle  of  Colloidal  Processes.  J. 

Alexander  {Kolloid-Z .,  1925,  36,  334 — 337). — The  behaviour  of 
heated  steel  and  iron  illustrates  the  general  principle  that  maximum 
colloidal  properties  are  developed  when  both  the  specific  surface 
and  the  kinetic  activity  have  medium  values.  Absence  of  colloidal 
properties  may  be  caused  by  either  too  low  a  specific  surface  or  too 
high  a  kinetic  activity.  E.  M.  C. 

Viscosities  of  Aqueous  Solutions  of  Pure  Soaps  and  their 
Variations  with  Temperature.  N.  A.  Jajnik  and  K.  S.  Malik 

( Kolloid-Z .,  1925,  36,  322 — 327). — The  viscosities  of  solutions  of 
pure  sodium  palmitate  and  sodium  stearate  have  been  measured  at 
60°,  70°,  and  80°  in  a  constant  pressure  viscosimeter  of  the  type  used 
by  Scarpa  (A.,  1911,  ii,  16)  and  Farrow  (T.,  1912,  101,  347).  The 
viscosity  increases  rapidly  with  the  concentration.  Sodium  palmi¬ 
tate  solutions  have  a  lower  viscosity  than  those  of  sodium  stearate, 
but  the  differences  become  very  small  for  solutions  more  dilute  than 
N j 20,  especially  at  60°.  E.  M.  C. 
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Moisture  Relations  of  Cotton.  I.  Taking  up  of  Water 
by  Raw  and  Soda-boiled  Cotton  at  20°.  A.  R.  Urquhart  and 
A.  M.  Williams  ( J .  Text.  Inst.,  1924,  15,  T.,  138 — 143). — Investig¬ 
ation  of  the  absorption  and  desorption  of  water  by  cotton  at  20  ±0-5°, 
in  atmospheres  of  about  1%  to  98%  relative  humidity  has  shown 
definitely  that  there  are  at  least  two  possible  values  for  the  moisture 
content  of  a  sample  of  cotton  which  has  been  exposed  to  an  atmo¬ 
sphere  at  a  fixed  temperature  and  degree  of  humidity.  A  higher 
value  is  obtained  when  the  cotton  was  initially  wetter  than  the 
atmosphere,  and  a  lower  value  if  it  was  initially  drier.  Further  ex¬ 
periments  show  that  if  cotton  is  previously  heated  at  110°  it  is  less 
able  to  absorb  water  vapour,  and  that  scouring  the  cotton  also  reduces 
its  capacity  for  taking  up  moisture  when  placed  dry  in  a  wet 
atmosphere.  Soda-boiled  cotton  shows  a  greater  hysteresis  than 
raw  cotton.  J.  C.  W. 

Moisture  Relations  of  Cotton.  II.  Absorption  and  De¬ 
sorption  of  Water  by  Soda-boiled  Cotton  at  25°.  A.  R.  Urqu¬ 
hart  and  A.  M.  Williams  (J.  Text.  Inst.,  1924,  15,  T.,  433 — 442 ;  cf 
preceding  abstract). — An  improved  method  has  been  devised  for 
investigating  the  complete  absorption-desorption  curves  for  a  sample 
of  purified  cotton  at  25°.  In  the  absorption  experiments,  a  bulb 
containing  the  cotton  was  connected  to  a  manometer  readable  to 
0-01  mm.  and  to  a  pipette  readable  to  0-02  c.c.,  from  which  any 
desired  quantity  of  water  could  be  transferred  to  the  cotton  by 
evaporation.  In  the  desorption  experiments,  the  water  pipette  was 
replaced  by  a  phosphorus  pentoxide  tube  which  could  be  detached 
and  weighed.  It  is  found  that  soda- boiled  cotton  absorbs  22-6%  of 
water  at  25°  from  a  saturated  atmosphere.  The  results  again  show 
that  the  absorption  curve  lies  lower  than  the  desorption  curve. 
Contrary  to  previous  statements,  however,  the  curves  do  not  meet 
at  zero  humidity,  but  at  a  point  corresponding  with  1-8%  relative 
humidity.  Nor  do  the  curves  meet  at  100%  R.H.  A  possible 
explanation  of  the  phenomenon  of  hysteresis  in  cotton  is  advanced 
which  is  not  inconsistent  with  botanical  views  of  the  structure  of  the 
cotton  hair,  and  which  leads  to  the  figure  13xl0~8  cm.  as  the 
dimension  of  the  smallest  pores.  J.  C.  W. 

Moisture  Relations  of  Cotton.  III.  Effect  of  Temperature 
on  the  Absorption  of  Water  by  Soda-boiled  Cotton.  A.  R. 

Urquhart  and  A.  M.  Williams  (J.  Text.  Inst.,  1924, 15,  T,  559 — 572). 
— Measurements  of  the  absorption  of  water  by  cotton  have  been  made 
up  to  130°.  The  apparatus  was  that  described  in  the  preceding  abstract, 
with  small  modifications  in  the  means  for  reading  the  higher  pressures, 
and  the  material  was  the  same.  The  results  show  that  when  the 
relative  humidity  is  constant  at  less  than  80%,  increase  of  temper¬ 
ature  from  10°  to  110°  decreases  the  moisture  content  of  the  cotton. 
When,  however,  the  relative  humidity  is  constant  at  more  than 
80%,  a  similar  decrease  in  moisture  content  only  occurs  from  10°  to 
50°,  whilst  above  60°  the  moisture  content  may  actually  increase  with 
rise  of  temperature.  Furthermore,  the  hysteresis  also  decreases 
with  rise  of  temperature,  and  the  isosteres  are  apparently  con- 
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current  near  the  critical  temperature  and  pressure  of  water.  The 
change  which  sets  in  at  about  60°  is  explained  as  due  to  swelling  and 
the  consequent  exposure  of  new  surface.  Processes  which  depend 
for  their  success  on  the  swollen  state  of  cotton  will  therefore  become 
easier  above  60°  at  high  humidities,  and  the  most  suitable  conditions 
for  attaining  maximum  moisture  content  in  cotton  appear  to  be 
100°  and  100%  R.H,  J.  C.  W. 

Moisture  Relations  of  Cotton.  IV.  Absorption  of  Water  by 
Cotton  Mercerised  without  Tension.  A.  R.  Urquhart  and  A.  M. 
Williams  (J.  Text.  Inst.,  1925, 16,  T,  155 — 166;  cf.  preceding  abs¬ 
tracts) . — The  variations  in  the  water-fixing  power  of  mercerised  cotton 
with  the  concentration  of  the  alkali  hydroxide  employed  are  found  to 
bear  a  close  resemblance  to  the  variations  in  dimensions  in  the  single 
cotton  hairs.  For  example,  when  mercerised  with  15%  sodium 
'hydroxide  or  28%  potassium  hydroxide,  which  are  known  to  cause 
maximum  swelling,  the  cotton  also  has  a  maximum  hygroscopicity. 
On  the  other  hand,  the  ratio  between  the  moisture  contents  of 
the  mercerised  and  unmercerised,  scoured  cottons  at  the  same 
atmospheric  humidity  is  independent  of  the  degree  Of  humidity. 
When  mercerised  with  15%  sodiun  hydroxide,  for  example,  the 
moisture  content  of  cotton  when  absorbing  moisture  is  1-57  times 
and  when  losing  moisture  1-46  times  the  corresponding  values  for 
the  unmercerised  cotton,  no  matter  what  the  prevailing  humidity 
may  be.  The  results  indicate  that  mercerisation  increases  the 
accessible  surface  of  cotton  in  proportion  to  the  ratio  between  the 
moisture  contents  (the  “  mercerisation  ratio  ”).  A  determination  of 
this  ratio  should  afford  a  measure  of  the  increased  capacity  of  a 
mercerised  cotton,  not  only  for  water,  but  also  for  dyes.  It  is 
calculated  that  the  diameter  of  the  smallest  pores  in  mercerised 
cotton  is  equal  to  or  less  than  8x  10~8  cm.  as  against  13  X  ID'8  cm. 
for  soda-boiled  cotton.  J.  C.  W. 

Swelling  of  Cotton  Cellulose.  II.  Cotton  Hairs  in  Solu¬ 
tions  of  Potassium  Hydroxide.  G.  E.  Collins  and  A.  M. 
Williams  (J.  Text.  Inst.,  1924,  15,  T,  149 — 156). — In  extension  of 
work  on  the  alteration  in  dimensions  of  cotton  hairs  in  sodium 
hydroxide  solutions  (A.,  1923,  i,  1065),  similar  measurements  are 
now  recorded  for  potassium  hydroxide.  Although  contractions  in 
length  are  about  the  same  for  the  two  alkalis,  increases  in  diameter 
are  less  than  half  in  potassium  hydroxide  solutions  of  what  they  are 
in  sodium  hydroxide  solutions  of  the  same  concentration.  Maximum 
swelling  occurs  in  28%  potassium  hydroxide  solution,  which  is  the 
solution  of  maximum  electrical  conductivity.  J.  C.  W. 

Swelling  of  Cotton  Cellulose.  III.  Cotton  Hairs  in  Solu¬ 
tions  of  Lithium,  Rubidium,  and  Caesium  Hydroxides. 

G.  E.  Collins  ( J .  Text.  Inst.,  1925,  16,  T,  123 — 126). — Previous 
results  (cf.  preceding  abstract)  suggested  that  the  solution  of  alkali 
having  the  maximum  swelling  power  might  be  that  of  maximum 
electrical  conductivity  (and  in  the  case  of  sodium  hydroxide  of 
maximum  heat  of  formation).  The  data  for  the  other  alkalis  afford 
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no  support,  for  this  connexion.  On  the  other  hand,  there  seems  to 
be  a  correlation  between  the  degree  of  hydration  of  the  metal  ion 
and  maximum  swelling  powTer.  For  example,  there  is  a  maximum 
on  the  swelling  curve  at  LiOH  6-6%,  or  LiOH  :  17H20,Na0H  15-5% 
(12H20),  KOH  38%  (7H20),  RbOH  49%  (6H20). 

Changes  in  length  produced  by  the  rare  alkalis  are  small;  in 
caesium  hydroxide,  cotton  hairs  are  actually  elongated,  even  in 
the  most  concentrated  solutions.  The  increments  in  diameter  are 
only  about  half  those  attained  in  solutions  of  sodium  hydroxide. 

New  physical  data  are  recorded  for  the  rare  alkalis,  as  follows  : 
lithium  hydroxide  :  solubility,  10-73%  at  20°,  d\8  of  saturated  solution 
1-115 ;  rubidium  hydroxide  :  solubility,  65%  at  20°,  df  of  saturated 
solution  2-022;  caesium  hydroxide:  solubility,  81-2%  at  20°,  df  of 
saturated  solution  2-939.  Measurements  of  the  electrical  con¬ 
ductivities  are  also  recorded.  J.  C.  W. 

Hygroscopic  Capacity  of  Wool  in  Different  Forms  and  its 
Dependence  on  Atmospheric  Humidity  and  other  Factors. 

S.  A.  Shorter  and  W.  J.  Hall  ( J .  Text.  Inst.,  1924,  15,  T,  305 — 
327). — The  moisture  contents  of  various  samples  of  wool  have 
been  measured  by  direct  weighing  after  keeping  them  sufficiently 
long  in  a  room  at  constant  temperature,  and  with  a  controlled  degree 
of  humidity.  The  data  are  trustworthy  to  i0-l%.  Raw  wools 
differ  considerably  in  their  absorption  of  moisture,  owing  to  the  grease 
and  other  foreign  matter,  but,  after  scouring,  their  behaviour  is 
fairly  uniform.  The  curves  connecting  moisture  content  with 
atmospheric  humidity  are  sigmoid.  The  paper  deals  largely  with 
the  influence  of  various  technical  processes.  J.  C.  W. 

Mercerisation  of  Cellulose.  K.  Hess  (Z.  Electrochem.,  1925, 
31,  316 — 319). — Mainly  a  polemical  review  in  wdiich  the  author 
discusses  his  owm  results  and  conclusions  (cf.  Hess,  Weltzien,  and 
Messmer,  A.,  1924,  i,  142 ;  Hess  and  Wittelsbach,  A.,  1920,  i,  584)  with 
the  opposing  views  of  Herzog  and  his  collaborators  (cf.  Herzog  and 
Londberg,  A.,  1924,  i,  373,  619)  and  Katz  and  Mark  (this  vol.,  i,  640). 
Increase  in  the  accuracy  of  measurement  of  the  Rontgen  diagrams  of 
natural  cellulose  and  hydrocellulose  ( loc .  cit.)  has  shown  that  the 
deviation  is  systematic,  the  diagrams  being  very  similar,  but  not 
identical.  The  author  believes  that  mercerisation  is  caused  by  the 
salt-forming  ability  of  the  amphoteric  cellulose  and  not  by  a  change 
in  the  chemical  structure  of  the  molecule.  The  original  crystal 
lattice  of  the  fibre  is  converted  by  salt  formation  into  a  kind  of  ion- 
lattice,  the  displacement  of  the  C6H10O5  groups  caused  by  the 
inorganic  component  being  irreversible.  J.  W.  B. 

Dispersion  of  Different  Kinds  of  Cellulose  by  Mechanical 
Means  and  by  the  Action  of  Aqueous  Salt  Solutions.  P.  P. 

von  Weimarn  ( KoUoid-Z .,  1925,  36,  338 — 341 ;  cf.  A.,  1921,  i, 
847). — The  dispersion  of  cellulose  in  concentrated  salt  solutions  is 
accompanied  by  hydrolysis  with  the  production  of  substances  in 
true  solution.  The  rates  of  dispersion  and  hydrolysis  depend  on  the 
form  of  cellulose  used.  The  dispersion  of  resistant  forms  of  cellulose 
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is  greatly  accelerated  by  a  preliminary  mechanical  treatment  such 
as  grinding  at  the  temperature  of  solid  carbon  dioxide  or  liquid  air. 

E.  M.  C. 

Effect  of  Treatment  with  Sulphuric  Acid  on  the  Breaking 
Load  of  Cotton.  P.  D.  Vincent  (J.  Text.  Inst.,  1924,  15,  T., 
281 — 290). — When  cotton  is  soaked  in  sulphuric  acid  it  suffers  loss  of 
strength,  which  is  generally  ascribed  to  the  formation  of  “  hydro- 
cellulose.”  It  is  now  shown  that  with  the  single  cotton  hair  this 
“  tendering  ”  is  a  linear  •  function  of  the  concentration  of  the  acid, 
complete  disruption  occurring  in  a  solution  containing  77  g.  per 
100  c.c.  J.  C.  W. 

Elasticity  and  Tensile  Strength  of  Starch.  S.  M.  Neale 
(J.  Text.  Inst.,  1925,  15,  T,  443 — 452). — Dried  films  of  pure  starch 
pastes,  and  pastes  containing  modified  starch  and  other  ingredients 
common  to  the  practice  of  sizing  have  been  tested  at  20°  and  34% 
or  66%  relative  humidity  in  a  special  apparatus  which  traced  the 
load-extension  diagrams.  The  general  behaviour  of  starch  films 
resembles  that  of  a  ductile  metal.  Maize,  potato,  and  sago  starch 
films  have  almost  identical  elastic  properties,  but  weaker  films  are 
produced  by  oxidation  or  hydrolysis  of  the  starch,  or  by  the  addition 
of  acids,  alkalis,  or  soap  to  the  paste.  J.  C.  W. 

Ammonia  Solutions.  F.  E.  C.  Scheffer  and  (Miss)  H.  J.  de 
Wijs  (Bee.  trav.  chim.,  1925,  44,  655 — 662). — The  work  of  Moore 
(T.,  1907,  91,  1377)  on  the  equilibrium  NH3-{~H20  ^  NH4‘OH  is 
criticised  on  the  ground  that  certain  values  in  his  equation  are  con¬ 
tradictory.  It  is  considered  that  the  equilibrium  constant  can  only 
be  determined  in  terms  of  the  total  concentration  of  ammonia  in  the 
liquid,  as  the  NH3  and  NH4OH  cannot  be  separately  determined. 
The  constant  in  the  equilibrium  (NH3)gas  ^  (NH3)diss-  cannot  be  deter¬ 
mined, butas  &moi.~  C'nh1oh/C'nh3,  then  C-^-a.JGam—  Cn  h3/ (Ckh3  V  CnhjOh)= 
l/(&moi.+  l)= constant.  The  equilibrium  constant  of  (NH3)gag4- 
#H20  ^  [xNH4OH+(1—  ^)NH3](3is8.  is  determinable  by  means  of 
the  ratio  PimJCam,  where  j9NHj  is  the  pressure  of  the  gas  above  the 
liquid,  and  Cam  is  the  total  concentration  of  the  ammonia  (corrected 
for  the  small  ionic  concentration).  Henry’s  law  was  found  to  hold 
for  concentrations  up  to  about  0-2N.  The  pressure  of  ammonia  (gas) 
could  be  expressed  as  a  function  of  the  total  concentration  by  the 
formula  #=12-9Cam(l+0-046C'am).  The  addition  of  a  constant  small 
quantity  (0-15  mol.)  of  ammonium  nitrate  to  varying  con¬ 
centrations  of  ammonia  was  found  to  have  no  influence  on  the 
agreement  of  the  ratio  p/Cam  with  Henry’s  law  or  the  above 
equation;  but  the  addition  of  increasing  quantities  of  the  salt  to 
small  concentrations  of  ammonia  was  found  to  be  represented 
by  2>=12-9CaJn(l+0*019Cn+0-0085(7n2),  where  C„  is  the  ammonium 
nitrate  concentration.  The  thermodynamic  potential  of  the 
ammonia  molecules  in  the  solution  is  discussed.  L.  L.  B. 

Hydrolysis  of  Alkali  Cyanides  in  Aqueous  Solution.  R.  W. 

Harman  and  F.  P.  Worley  (Trans.  Faraday  Soc.,  1925,  20,  502 — 
507). — The  degree  of  hydrolysis  of  sodium  and  potassium  cyanides 
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in  aqueous  solution  (cf.  Worley  and  Browne,  A.,  1918,  i,  60; 
Meyer,  A.,  1921,  i,  501)  has  been  determined  by  the  method  pre¬ 
viously  employed  by  Worley  and  Browne  ( loc .  cit.).  The  molar 
concentration,  C,  of  the  cyanide  was  varied  from  0-01  to  TO  mol. 
per  litre  and  the  results  obtained  for  the  mass  law  expression 
P2Cyi00(100— P),  where  P  is  the  percentage  hydrolysis,  are  in 
satisfactory  agreement.  The  mean  hydrolysis  constants  found  for 
sodium  and  potassium  cyanides  at  25°  are  2-51  x  1(T5  and  2-54  x  10"5, 
respectively,  and  the  heat  of  hydrolysis  of  potassium  cyanide, 
calculated  from  measurements  at  various  temperatures  is  2-95  X 103 
cal.  F.  G.  S. 

Homogeneous  Equilibria  in  Magmatic  Melts  and  their 
Bearing  on  the  Processes  of  Igneous  Rock  Formation.  P. 

Niggli  {Trans.  Faraday  Soc.,  1925,  20,  428 — 441). — The  formation 
of  igneous  rocks  of  Pacific,  Mediterranean,  and  Atlantic  types  is 
discussed  with  reference  to  equilibria  in  the  magma  and  the  pro¬ 
cesses  of  silicification  and  desilicification,  complex  decomposition 
reactions,  substitution  reactions  with  formation  of  new  molecular 
types,  formation  of  double  salts,  and  polymerisation.  The  import¬ 
ance  of  the  study  of  such  homogeneous  equilibria  for  the  system¬ 
atic  classification  of  rock  types  is  emphasised.  F.  G.  S. 

Kinetic  and  Electromagnetic  Definition  of  the  Thermo¬ 
dynamic  Temperature  of  a  Gas.  E.  Wertheimer  (Z.  Physik , 
1925, 32, 596 — 619). — The  thermodynamic  temperature  of  a  gas  may 
be  defined  by  means  of  either  the  thermal  agitation  of  the  molecules 
or  the  electromagnetic  energy  of  radiation.  In  the  latter  case, 
although  the  actual  energy  is  quantitatively  of  no  account,  yet  the 
temperature  can  be  defined  as  that  at  which  the  medium  is  in 
equilibrium  with  black  body  radiation  of  temperature  T. 

E.  B.  L. 

Kinetic  Theory  of  Evaporation.  I).  B.  Macleod  {Trans. 
Faraday  Soc.,  1925, 20, 525 — 543). — On  the  assumption  that  the  ratio 
of  the  densities  of  vapour  and  liquid  in  equilibrium  is  equal  to  the 
ratio  of  the  number  of  the  molecules  with  sufficient  speed  to  escape 
from  the  liquid  to  the  number  with  insufficient  speed,  the  minimum 
escaping  speeds  of  molecules  of  a  number  of  liquids  at  various 
temperatures  have  been  calculated.  It  is  found  that  for  un¬ 
associated  substances  the  minimum  kinetic  energies  of  escape  fall  off 
linearly  with  the  temperature  to  within  20°  or  30°  of  the  critical 
temperature.  They  then  decrease  rapidly  to  zero.  The  minimum 
energies  of  escape  for  acetic  acid  and  the  alcohols  are  not  so  simply 
related  to  the  temperature.  It  is  shown  that  for  unassociated  liquids 
the  minimum  energy  of  escape  is  practically  directly  proportional  to 
the  molecular  surface  energy  as  is  required  by  the  theory,  whilst 
definitely  associated  liquids  do  not  show  this  proportionality.  The 
latent  heats  of  evaporation  of  six  unassociated  liquids,  calculated 
over  a  range  of  temperature  by  evaluation  of  the  difference  between 
the  total  kinetic  energy  of  1  g.  of  the  escaping  molecules  and  the  total 
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kinetic  energy  of  1  g.  of  the  general  mass  of  molecules,  are  in  very 
good  agreement  with  the  values  determined  experimentally. 

F.  G.  S. 

Dissociation  of  Several  Metallic  Oxides.  F.  Born  ( Z . 
Elektrochem.,  1925,  31,  309 — 311). — A  theoretical  paper  in  which 
by  means  of  the  Nernst  heat  theorem  and  existing  data  for  the 
melting  points,  boiling  points,  latent  heats  of  vaporisation,  and 
heats  of  formation,  the  dissociation  pressure  of  the  oxygen  and  the 
degree  of  dissociation  of  several  metallic  oxides  at  2000°  and  3000° 
Abs.  are  calculated.  Calcium  oxide  is  practically  completely  dis¬ 
sociated  at  its  b.  p.  (3120°  Abs.),  as  are  probably  magnesium  oxide 
and  zirconium  oxide  which  have  b.  p.  above  3500°  Abs.  Silica  and 
chromic  oxide  are  largely  dissociated,  aluminium  and  thorium  oxides 
only  slightly.  The  dissociation  pressures  obtained  respectively  for 
aluminium,  calcium,  chromic,  magnesium,  silicon,  thorium,  titanium, 
tungsten,  and  zirconium  oxides,  are  at  2000°,  25,  0-2,  3,  0*3,  2, 
about  3  X  10-3,  3,  760,  about  6  x  1CT4 mm. ;  at  3000°  >  760, 700,  >760, 
750,  >760,  about  16,  >760,  >760,  about  16  mm.  J.  W.  B. 

Vapour  Pressure  of  the  Volatile  Constituents  of  Glass  at 
the  Ordinary  Temperature.  F.  Born  (Z.  Elektrochem .,  1925, 
31,  312). — By  means  of  the  Nernst  vapour  pressure  formula  and 
equilibrium  equation  the  vapour  pressures  of  the  volatile  con¬ 
stituents  of  glass  (oxides  and  silicates  of  the  alkali  metals)  at  the 
ordinary  temperature  are  calculated  to  be  of  the  order  of  10-16— 10“20 
and  10~25— 10  30  mm.,  respectively ;  the  calculated  partial  pressure  of 
the  oxygen  is  less  than  10  40  mm.,  and  the  combined  effects  produce 
a  vapour  pressure  of  10~16— 10'20  mm.  J.  W.  B. 

Relationships  Existing  between  Hydrogen  and  Palladium. 

B.  Lambert  and  S.  F.  Gates  ( Proc .  Boy.  Soc.,  1925,  A,  108,  456 — 
482). — Pressure-concentration  equilibria  were  investigated  at  75°, 
103°,  and  120°.  Different  equilibrium  pressures,  with  the  same  con¬ 
centrations  of  hydrogen  in  the  solid  phase,  were  obtained  when  the 
method  of  approaching  equilibrium  was  varied.  There  is  some 
evidence,  however,  in  each  series  of  experiments,  for  the  existence 
of  the  compound  Pd2H.  The  contention  that  metallic  palladium 
exists  in  at  least  two  allotropic  forms  is  supported.  L.  F.  G. 

Equilibrium  Conditions  of  Magnesium  Carbonate  in 
Ammoniacal  Solutions.  G.  H.  Lafontaine  ( Compt .  rend.,  1925, 
180, 2045 — 2047). — Solutions  of  magnesium  hydrogen  carbonate  were 
treated  with  known  quantities  of  ammonia  and  ammonium  hydrogen 
carbonate,  and  the  composition  of  the  solid  phase  determined  after 
prolonged  stirring  at  30°.  The  solid  phases  consist  of  the  following 
compounds  :  (1)  the  neutral  hydrated  carbonate  MgC03,3H20, 

(2)  a  double  carbonate,  MgC03,(NH4)2C03,4H20,  (3)  a  basic  car¬ 
bonate,  MgC03,Mg(0H)2,4H20,  and  (4)  a  second  basic  carbonate, 
4MgC03,Mg(0H)2,4H20+5(MgC03,3H20),  which  is  not  a  mixture, 
but  a  definite  compound  forming  minute  spheroids  which  are  optically 
inert.  The  approximate  limits  of  concentration  in  which  these 
vol.  cxxvm.  ii.  28 
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compounds  are  precipitated,  either  singly  or  in  pairs,  have  been 
determined.  W.  H.-R. 

System  Sodium  Nitrate-Sodium  Sulphate-Water  and 
the  Minerals  Darapskite  and  Nitroglauberite.  H.  W. 

Foote  ( Amer .  J.  Sci.,  1925,  [v],  9,  441 — 447) — Solubility  data  for 
the  system  have  been  determined  at  0°,  25°,  and  35°.  No  evidence 
in  favour  of  the  existence  of  double  salts  other  than  darapskite, 
NaN03,Na2S04,H20,  was  obtained  (cf.  Massink,  Z.  physikal.  Cheni., 
1918,  92,  364).  The  mineral  nitroglauberite  is  shown  to  be  essentially 
a  mixture  of  sodium  nitrate  and  darapskite.  The  quintuple  point 
temperatures,  at  which  the  three  solid  phases  are  sodium  nitrate, 
sodium  sulphate  decahydrate,  darapskite,  and  anhydrous  sodium 
sulphate,  sodium  sulphate  decahydrate,  and  darapskite,  respectively, 
are  13-5°  and  24-5°.  The  double  salt  is  formed  above  13-5°  and 
still  exists  at  thehighest  temperature  investigated,  although  evidence 
was  obtained  of  another  quintuple  point  in  the  region  of  50°,  above 
which  darapskite  does  not  form.  J.  S.  C. 

Equilibria  in  the  Systems  :  Ammonium  Chromate- 
Ammonium  Sulphate-Water,  and  Ammonium  Chromate- 
Potassium  Chromate-Water  at  25°.  S.  Araki  {Mem.  Coll. 
Sci.  Kyoto,  1925,  8,  213 — 222). — The  solubility  curves  for  each 
pair  of  salts  consist  of  two  branches  and  show  that  two  series  of 
solid  solutions  are  formed  in  each  case.  No  solid  solutions  exist 
when  the  molar  percentage  of  ammonium  chromate  is  between  2-90% 
and  21-50%  in  the  former  system,  and  between  16-75%  and  55-50% 
in  the  latter.  The  molar  percentages  of  ammonium  chromate  in  the 
total  dissolved  salts  in  the  liquid  solutions  which  are  in  equilibrium 
with  these  two  series  of  solid  solutions  are  8-56%  and  61-66%, 
respectively.  J.  W.  B. 

Equilibrium  in  the  Ternary  System  Bismuth  Oxide, 
Hydrochloric  Acid,  Water.  G.  Waris  ( J .  Indian  Chem.  Soc., 
1925,  1,  307 — 310). — Analyses  of  the  liquid  and  solid  phases  of  the 
ternary  system  at  25°  show  that  no  hydrate  of  bismuth  oxychloride 
exists  at  this  temperature ;  the  solid  phase  which  separates  out 
from  solutions  containing  25 — 33-67%  of  hydrogen  chloride  is 
normal  bismuth  oxychloride.  J.  W.  B. 

Nature  of  Aluminium-Magnesium  Alloys.  G.  G.  Urazov 
{Ann.  Inst.  Anal.  Physico-Chim.  Leningrad,  1924,  2,  480 — 481). — 
investigation  of  the  m.  p.  diagram  and  microstructure  of  alloys  of 
magnesium  with  aluminium  shows  that  these  two  metals  form  three 
series  of  solid  solutions.  In  the  first  aluminium  dissolves  up  to  11 
at.-%Mg;  in  the  second  magnesium  dissolves  up  to  7  at.-%Al; 
whilst  the  third  contains  between  37  and  59  at.-%  Mg.  The  m.  p. 
diagram  consists  of  three  branches,  corresponding  with  the  tempera¬ 
tures  at  which  the  first  crystals  of  the  three  series  of  solid  solutions 
appear.  T.  H.  P. 

Equilibrium  Diagram  of  the  Aluminium-Zinc  System. 

T.  Isihara  {Science  Rep.  TohoJcu  Imp.  Univ.,  1925, 13,  427 — 442). — 
The  equilibrium  diagram  of  the  aluminium-zinc  system  was 
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redetermined  by  the  electrical  resistance  method,  in  conjunction 
with  microscopic,  dilatometric,  and  .X-ray  measurements.  The  form 
of  the  liquidus  agrees  with  the  results  of  previous  investigations. 
For  the  y-phase  the  solidus  occurs  at  a  higher  temperature  than  that 
previously  obtained,  but  for  the  |3-phase  Hanson's  result  ( Engineer¬ 
ing ,  1922,  113,  538)  is  confirmed.  The  eutectic  at  380°  contains 
5%  Al.  The  solubility  of  aluminium  in  the  a-phase  varies  from  1  % 
at  380°  to  0-3%  at  the  ordinary  temperature.  A  transformation  in 
the  (3-phase  is  found  at  340 — 350°,  corresponding  with  the  A2  trans¬ 
formation  in  iron.  There  is  no  change  in  the  Laue  diagram  taken 
above  and  below  this  range.  The  solubility  of  zinc  in  aluminium 
at  the  ordinary  temperature  is  found  to  be  32*5%,  showing  a  large 
divergence  from  previous  results.  The  diagram  generally  confirms 
that  of  Hanson.  C.  S. 

Copper-Antimony  Alloys.  N.  S.  Kurnakov  and  K.  F. 
Beloglazov  (Ann.  Inst.  Anal.  Physico-Chim.  Leningrad,  1924,  2, 
490 — 492). — Reimann’s  observation  that  the  maximum  m.  p.  for 
copper-antimony  alloys  occurs  at  71  at.-%  of  Cu  is  in  moderately 
good  agreement  with  the  authors’  result,  namely,  72  at.-%  Cu  (Z. 
Metallkunde,  1920,  12,  321),  but  does  not  justify  the  conclusion  that 
the  p2-phase  consists  of  a  definite  compound  Cu :  Sb— 5  : 2.  Within 
the  limits  of  stable  existence  of  the  [32-phase,  no  evidence  for 
this  is  afforded  by  the  m.  p.  diagram,  the  electrical  conductivity 
isotherms,  or  the  curve  of  temperature  coefficient  of  conductivity. 
Between  400°  and  600°  these  curves  are  continuous  and  show  no 
singularity  at  Cu  :  Sb= either  3:1  or  5  : 2.  Analogous  relations  are 
observed  for  the  electrical  conductivity  and  hardness  diagrams  of 
the  (3rphase  (74—80  at.-%  Cu),  which  is  the  product  of  the  poly¬ 
morphous  transformation  of  (32  below  410°  and  is  stable  at  the 
ordinary  temperature.  The  pj-  and  (32-phases  must  therefore  be 
regarded  as  of  variable  composition.  T.  H.  P. 

Constitution  of  Aluminium-Copper  Alloys.  G.  Masing 
and  L.  Koch  (Wiss.  Veroff.  Siemens- Konzern,  1925,  4,  [1],  109 — 112). 
— By  diffusion  experiments  with  CuA12  and  an  alloy  in  the  a  region 
the  existence  of  the  two  crystalline  phases  8  and  rj  has  been  con¬ 
firmed.  Since  X-ray  investigation  failed  to  detect  these  phases,  it 
would  seem  that  they  have  the  same  lattice  structure. 

A.  R.  P. 

Equilibrium  Diagram  of  the  System  Iron-Carbon-Titan¬ 
ium.  K.  Tamartt  ( Sci .  Rep.  Tohoku  Imp.  Univ.,  1925,  14,  25 — 
32). — In  ternary  alloys  of  iron,  carbon,  and  titanium  containing  less 
than  4%  Ti  the  whole  of  the  titanium  is  retained  in  solid  solution  in 
the  ferrite.  Titanium  decreases  the  carbon  content  of  the  iron- 
carbon  eutectic  and  the  solubility  of  graphite  in  austenite  at  high 
temperatures.  [Cf.  B.,  1925,  593.]  A.  R.  P. 

Ternary  System,  Lead-Cadmium-Thallium.  C.  Di  Capua 
(Gazzetta,  1925,  55,  280 — 290). — The  solidification  phenomena 
observed  with  the  alloys  Cd-PbTl2  indicate  that  the  alloy  eorre- 
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sponding  with  the  maximum  in  the  m.  p.  curve  of  lead-thallium 
alloys  behaves  as  a  compound  and  with  cadmium  gives  mixtures 
which  may  be  regarded  as  a  series  of  binary  alloys,  PbTl2-Cd. 
Thus  the  ternary  system  may  be  divided  into  two  regions, 
Cd-PbTl2-Tl  and  Pb-Cd-PbTl2,  the  alloys  of  each  region  constituting 
a  separate  ternary  system.  In  neither  of  these  partial  ternary 
systems  do  solids  appear  other  than  those  of  the  three  limited  binary 
systems.  The  possible  solids  in  the  system  PbTl2-Pb-Cd  are,  there¬ 
fore,  mixed  crystals  PbTl2Pb  and  Cd,  the  ternary  diagram  showing 
two  surfaces  of  primary  separation  meeting  along  a  curve  of  second¬ 
ary  separation  stretching  from  the  eutectic  Pb-Cd  to  the  eutectic 
PbTl2-Cd.  The  diagram  for  the  other  partial  system,  PbTl2-Cd-Tl, 
is  more  complex,  since  PbTl2-Cd  and  Cd-Tl  exhibit  a  eutectic  with¬ 
out  mixed  crystals  in  appreciable  amount,  and  PbTl2-Tl  gives  a 
diagram  resembling  Roozeboom’s  type  IV,  except  that  the  concen¬ 
tration  of  the  mixed  crystals  rich  in  thallium  which  are  formed  at 
312°  from  thosepoorer  in  thallium  virtually  coincides  with  that  of  the 
liquid  which  at  312°  is  in  equilibrium  with  the  two  solids.  Three 
solids  are  possible  in  this  case,  namely,  two  species  of  binary  mixed 
crystals  and  cadmium ;  there  should,  therefore,  be  a  point  of  in¬ 
variant  equilibrium  in  which  three  univariant  curves  meet,  but  one 
of  these  is  a  curve  of  transformation  and  does  not  correspond  with 
deposition  of  two  solids  and  the  invariant  point  becomes  a  transform¬ 
ation  point  and  not  a  eutectic  point.  T.  H.  P. 

Theory  of  Crystallisation  in  Bock  Magmas.  C.  H.  Desch 
(Trans.  Faraday  Soc.,  1925,  20,  469 — 473). — The  difference  in  be¬ 
haviour  of  molten  metallic  and  silicate  systems  is  ascribed  to  the 
high  viscosity  of  the  latter.  This  high  viscosity  probably  accounts 
for  the  comparative  rarity  of  eutectic  structures  in  igneous  rocks. 
Bowen’s  views  (J.  Geol.,  1922,  30,  177),  which  involve  reaction  be¬ 
tween  solid  and  liquid  phases  and  exclude  the  eutectic  conception, 
are  criticised  and  similarities  in  the  structure  of  certain  igneous 
rocks  and  alloys  are  pointed  out.  F.  G.  S. 

Graphic  Methods  of  Representing  Equilibria  in  Systems 
of  Three  Components.  G.  G.  Urazov  (Ann.  Inst.  Anal.  Physico- 
Chim.  Leningrad,  1924, 2,  482 — 483). — The  author  develops  methods 
for  the  graphic  analysis  of  the  equilibrium  in  systems  of  three 
components  characterised  by  the  existence  either  of  a  stable  chemical 
compound  or  of  a  compound  melting  with  decomposition,  the  form¬ 
ation  of  solid  solutions  between  the  components  being  excluded  in 
both  cases.  Application  of  the  method  of  “  crystallisation  paths  ” 
permits  of  the  determination  of  the  composition  of  any  point  within 
the  projected  triangular  system,  and  of  the  order  in  which  solid 
phases  are  deposited ;  it  is  also  possible  to  foretell  the  number  of 
breaks  in  the  cooling  curve  for  a  mixture  of  any  composition. 

T.  H.  P. 

A  Property  of  van’t  Hoff’s  Plane  Diagram.  K.  F.  Belog- 

lazov  (Ann.  Inst.  Anal.  Physico-Chim.  Leningrad,  1924,  2,  502 — 
504). — It  is  shown  that  van’t  Hoff’s  diagram  (Vorlesungen  iiber  theor. 
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u.  pkys.  Chemie,  1,  161)  representing  the  isothermal  crystallisation 
of  solutions  of  two  salts  may  be  adapted  to  crystallisation  at  variable 
temperature,  the  saturation  isotherms  for  different  temperatures 
being  brought  into  relation  to  one  set  of  axes.  Crystallisation  and 
the  inverse  process  of  dissolution  correspond  in  the  diagram  with 
curves  combining  the  isotherms  for  the  initial  and  final  temperatures 
of  the  process.  For  such  curves,  in  conformity  with  Kurnakov’s 
terminology,  the  name  “  crystallisation  paths  ”  is  suggested. 

T.  H.  P. 

Thermodynamics  of  the  Capillary  Layer.  G.  Barker  (Ann. 
Physik,  1924,  [iv],  75,  685 — 710 ;  cf.  A.,  1924,  ii,  23). — Mathematical. 
The  formation  of  the  capillary  layer  is  imagined  to  occur  in  two 
steps  :  homogeneous  phases  of  liquid  and  of  vapour  are  first  formed, 
and  interaction  between  these  leads  to  the  formation  of  the  stable 
capillary  layer.  The  energy  change  in  the  first  step  is 
i(Pi— p2)ri/(pi+p2)  and  in  the  second  e— i(fi+f2)>  where  pv  Pi 
are  the  densities  and  ev  c2  the  energies  of  the  liquid  and  vapour, 
respectively,  e  is  the  energy  of  the  capillary  layer,  and  rt  the  internal 
heat  of  evaporation.  A  discussion  of  the  energy  relations  leads  to 

the  equation  (H— T-^jS=e— Kfi  +  f2)+§(pi~P2)/r»(/3i+l'2)>  where 

H  is  the  surface  tension  and  8  the  surface  of  the  capillary 
layer.  From  this  is  derived  the  expression  di—Tdr}-\-pTdv— 
Hv(8s/vjht—l/R.Sw/v/^t)dt,  where  y  is  the  entropy,  Ii  the  radius 
of  curvature,  v  the  volume  per  unit  mass  of  the  capillary  layer,  pT  the 
average  pressure  along  the  capillary  layer,  and  w  a  function  of  the 
volumes  of  the  liquid  and  vapour  phases.  For  isothermal  changes 
this  expression  reduces  to  one  derived  earlier  ( loc .  cit.) : 
Tdy—dsArpjdv. 

A  calculation  is  made  of  the  thickness  of  the  capillary  layer  of 
two  drops  of  liquid  and  of  a  vapour  bubble  of  carbon  dioxide  at  20°. 
Experiment  and  theory  agree  fairly  well.  A.  S.  R. 

Thermodynamics  of  Water  Absorption  by  Textile  Materials. 

S.  A.  Shorter  (J.  Text.  Inst.,  1924, 15,  T,  328 — 336). — The  Clapey- 
ron-Clausius  equation  is  applied  to  the  absorption  of  moisture  by 
textile  materials,  giving  a  connexion  between  the  heat  change  and 
the  mode  of  variation  with  temperature  of  the  humidity-regain 
relationship.  The  heat  changes  are  calculated  for  cotton,  silk,  and 
wool  at  various  regains,  from  Schlcesing’s  data.  The  calculated 
values  vary  in  accordance  with  theory,  becoming  large  in  the 
neighbourhood  of  zero  regain,  and  approaching  zero  in  the 
neighbourhood  of  saturation.  The  values  of  the  “  heat  of 
wetting  ”  are  calculated  by  integrating  the  heat  of  absorption. 
The  calculated  value  for  cotton  at  a  regain  of  5-1%  is  found  to 
be  in  close  agreement  with  the  experimental  value  obtained 
by  Barratt  and  Lewis  (A.,  1922,  i,  526).  The  theory  is  applied 
to  a  critical  consideration  of  the  results  obtained  by  Hartshorne 
(Trans.  Nat.  Assoc.  Cotton  Manuf.,  1905,  79,  194 ;  1911,  90,  281)  for 
the  influence  of  temperature  on  the  regain  of  cotton  and  wool. 
Values  of  the  heat  of  absorption  calculated  from  Hartshorne’s  data 
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do  not  show  a  rapid  increase  in  the  neighbourhood  of  zero  regain, 
although  this  is  to  be  expected  on  theoretical  grounds  and  is  shown 
to  be  so  by  the  values  calculated  from  Schloesing’s  data.  Harts- 
horne’s  conclusions  are  therefore  not  acceptable;  the  invalidity 
would  seem  to  be  due  to  the  neglect  of  the  influence  of  temperature  on 
the  relative  humidity  given  by  his  control  solutions  of  sulphuric  acid. 

J.  C.  W. 

Calculation  of  Specific  Affinity.  T.  de  Don der  (Compt. 
rend.,  1925,  180,  1922 — 1924). — Mathematical.  It.  A.  M. 

Activity  Coefficients.  E.  Wilke  and  0.  Kieniger  (Z.  physical. 
Chem.,  1925,  116,  215 — 226). — The  influence  of  high  concentrations 
of  hydrochloric  acid  and  of  sodium  chloride  on  hydrogen  and 
chlorine  electrodes  has  been  examined.  Whilst  the  E.M.F.  of 
hydrogen  cells,  in  the  presence  of  hydrochloric  acid  alone,  are  in 
approximate  agreement  with  the  Nernst  formula,  the  chlorine  cells 
do  not  obey  this  formula,  the  E.M.F.  with  5N -hydrochloric  acid  in 
the  variable  half  cell  being  about  four  times  as  great  as  the  calculated 
value.  The  E.M.F.  of  hydrogen-chlorine  cells  were  measured  as 
a  check,  and  found  to  be  the  same  as  those  calculated  from  the 
single  potentials  of  their  electrodes.  The  effect  of  applied  currents 
on  the  individual  electrode  potentials  in  hydrogen-chlorine  cells  was 
measured ;  with  the  same  current,  the  potential  shift  of  the  hydrogen 
electrode  increases  with  dilution  of  acid  or  neutral  salt,  the  reverse 
occurring  with  the  chlorine  electrode.  This  is  ascribed  to  the 
superior  mobility  of  the  hydrogen  ion.  The  heats  of  solution  of 
chlorine  in  water,  hydrochloric  acid  solutions,  sodium  chloride 
solutions,  and  mixed  hydrochloric  acid-sodium  chloride  solutions 
were  measured.  L.  F.  G. 

Heats  of  Solution  and  Heats  of  Incomplete  Reactions. 

(Mlle.)  Berenger  and  A.  Tian  (Compt.  rend.,  1925,  180,  1907 — 
1910). — If  a  chemical  reaction  occurs  in  the  presence  of  a  solvent  the 
heat  effect  is  given  by  X=Q-\-Q1~Q2,  where  Q  is  the  heat  re¬ 
leased  in  the  thermochemical  experiment,  Q1  is  the  heat  of  solution 
of  reactants  (1),  and  Q2  the  heat  of  solution  of  resultants  (2),  and  X 
is  the  required  heat  of  reaction.  For  completed  reactions  Q1  and  Q2 
are  easily  measured.  They  are  also  measurable  for  incomplete 
reactions  which  can  be  studied  calorimetrically  in  dilute  solutions, 
for  Q1  and  Q2  are  given  by  the  algebraic  sum  of  the  heats  of  solution 
of  all  the  components  of  (1)  and  (2)  in  a  large  volume  of  solvent  8. 
The  problem  is  quite  different  if  the  reaction  has  to  be  carried  out  in 
concentrated  solutions.  Many  organic  reactions,  e.g.,  esterification, 
can  only  be  carried  out  slowly  in  concentrated  solutions,  and  are  in¬ 
complete.  Whilst  the  equation  is  still  theoretically  valid,  practically 
the  measurement  of  Qx  and  Q2  is  possible  only  when  the  reaction  is 
either  (a)  purely  catalytic  and  the  catalyst  is  not  in  concentrated 
solution,  or  ( b )  the  reaction  is  very  slow.  Methods  are  indicated 
whereby  approximate  values  for  Q1  and  Q2  can  be  obtained  under 
these  conditions.  R.  A.  M. 
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Heats  of  Solution  and  Dilution  of  Salts.  I.  J.  Wust  and 
E.  Lange  (Z.  physikal.  Chem.,  1925,  116,  161 — 214;  cf.  Richards 
and  Rowe,  A.,  1921,  ii,  380). — An  electrical  adiabatic  calorimeter  is 
described  by  means  of  which  the  heats  of  solution  and  dilution  of  the 
chlorides,  bromides,  and  iodides  of  sodium  and  potassium  wrere 
determined  at  25°.  The  concentrations  of  the  solutions  wTere  varied 
over  a  wide  range.  L.  F.  G. 

Theory  of  Specific  Heats  of  Solutions.  N.  de  Kolossowsky 
(J.  Chim.  physique,  1925,  22,  225 — 252). — Assuming,  (a),  that  the 
specific  heat  ( k )  of  a  solution  is  an  additive  property  of  the  specific 
heats  of  all  the  constituents,  and,  ( b ),  that  the  specific  heats  of  dis¬ 
solved  molecules  or  ions  are  given,  as  in  the  gaseous  state,  by  the 
relation  Gp= 2A+3,  where  N  is  the  number  of  atoms  in  the  mole¬ 
cule,  the  following  equation  is  deduced  : 

&={/imc+2?t+3(l—  y+iy)  —  (me— 2x)v}/(M-{-fim)  .  .  (11 

Here  m  and  M  are  the  molecular  weights  of  the  solvent  and  solute, 
respectively,  is  the  number  of  molecules  of  the  solvent  containing 
1  mol.  of  the  solute,  c  the  specific  heat  of  the  solute,  n  and  x  are  the 
numbers  of  atoms  contained  in  the  molecules  of  the  solute  and  the 
solvent,  respectively,  y  is  the  degree  of  dissociation,  i  the  number  of 
ions  given  by  the  dissociation  of  one  solute  molecule,  and  v  the 
number  of  solvent  molecules  combined  with  one  solute  molecule  as, 
e.g.,  hydrate.  By  placing  y  equal  to  zero  or  unity,  the  equation  is 
applicable  to  cases  where  dissociation  is  either  entirely  absent  or 
complete.  Existing  data  are  in  general  agreement  with  the  equation 
for  both  electrolytes  and  non -electrolytes  except  when  n  is  greater 
than  10,  in  which  case  assumption  (6),  above,  is  unjustified,  but  the 
error  is  only  slight.  The  specific  heat  of  an  equimolecular  solution 
increases  with  increase  of  n,  but  diminishes  with  increase  of  M. 
The  effects  of  dissociation  of  the  solute  or  of  association  of  the 
solvent  are  usually  insignificant.  By  a  suitable  transposition,  the 
equation  enables  v  to  be  calculated  from  the  specific  heat  of  a  solu¬ 
tion,  and  in  this  wTay  the  numbers  of  water  molecules  associated  with 
1  mol.  of  a  large  number  of  salts,  acids,  and  bases  in  aqueous  solution 
have  been  calculated.  They  are  usually  not  whole  numbers,  but 
the  nearest  integer  often  agrees  with  a  known  hydrate,  although  the 
method  gives  no  indication  of  how  the  water  molecules  are  distri¬ 
buted  among  the  different  ions.  W.  H.-R. 

Electrical  Conductivity  of  Potassium  Iodide  in  Bromine- 
Iodine  Solutions.  W.  Plotnikov  ( Z .  physikal.  Chem.,  1925, 
116,  111 — 118). — The  conductivities  of  potassium  iodide  in  mixtures 
of  bromine  and  iodine  have  been  determined  at  25°.  The  solubility 
of  potassium  iodide  in  bromine  is  greatly  increased  by  the  addition 
of  iodine.  In  spite  of  the  1owt  dielectric  constant  of  bromine,  the 
solutions  have  a  considerable  conductivity.  The  specific  conduct¬ 
ance  increases  very  rapidly  on  the  addition  of  iodine  or  of  potassium 
iodide  to  solutions  of  medium  concentration,  but  only  slowly  on 
the  addition  of  potassium  iodide  to  solutions  already  nearly  saturated 
with  that  substance.  These  effects  are  explained  by  the  formation 
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of  polyiodides  which  dissociate  to  form  complex  ions.  The  calcu¬ 
lated  molecular  conductivities  of  the  substances  KIg  and  KIn 
decrease  rapidly  on  dilution.  L.  F.  G. 

Ionisation  of  Aromatic  Nitro  Compounds  in  Liquid 
Ammonia.  I.  (Miss)  M.  J.  Field,  W.  E.  Garner,  and  C.  C. 
Smith  (J.  Chem.  Soc.,  1925,  127,  1227 — 1237). — From  observations 
of  the  electrolysis  of  solutions  of  TO-dinitrobenzene  in  liquid  ammonia 
it  is  concluded  that  ionisation  occurs  through  the  formation  of  organic 
anions,  and  cations  consisting  of  ammonia  molecules  carrying  one, 
or  possibly  two,  positive  charges.  The  equations  R(N02)2  + 
a;NH3=^;R(N02)2,^NH3^^R(N02 — )2-f^NH3+  are  suggested  for 
this  process,  the  nitro  compound  possibly  behaving  as  a  colloidal 
particle  of  high  mobility.  Similar  solutions  of  isomeric  nitro- 
benzenes  and  -toluenes  were  found  to  exhibit  slow  increases  of  con¬ 
ductivity,  due  to  the  ionisation  of  an  additive  compound  with 
ammonia.  For  TO-dinitrobenzene,  2  :  4-  and  2:6:  dinitrotoluenes 
the  conductivity  increases  from  zero  with  a  velocity  which  corre¬ 
sponds  with  a  unimolecular  charge.  For  o-  and  p-dinitrobenzenes, 
and  for  2  :  5-,  3  :  4-,  and  2  :  3-dinitrotoluenes,  the  small  initial  con¬ 
ductivity  increases  linearly  with  time,  at  a  rate  independent  of  the 
concentration,  the  solution  becoming  yellow.  The  above  changes 
occur  simultaneously  with  3  :  5-dinitrotoluene.  The  first  type  of 
change  is  characteristic  of  compounds  with  two  nitro  groups  in  the 
to -position  to  one  another,  the  additive  compounds  being  blue  or 
purple.  The  second  type,  which  is  probably  due  to  the  production 
of  a  pseudo-acid,  is  characteristic  of  compounds  with  two  nitro 
groups  in  the  o-  or  ^-position.  The  maximum  conductivity  of 
these  compounds  is  regarded  as  a  measure  of  the  electronegative 
character  of  the  nitro  groups,  and,  except  for  2  :  6 -dinitro toluene, 
the  nitro  groups  in  the  to-  are  much  more  electronegative  than  those 
in  the  o-  and  p-derivatives.  The  methyl  group  in  TO-position  lowers, 
and  in  the  o-  and  p-positions  raises,  the  negative  character  of  the 
nitro  groups.  F.  G.  T. 

Displacement  of  Some  Organic  Acids  from  their  Sodium 
Salts  as  shown  by  Electrical  Conductivity.  J.  Bureau 
(Compt.  rend.,  1925, 181,  42 — 44). — On  titration  of  aqueous  solutions 
of  sodium  salts  of  monobasic  acids,  KSIQ5,  with  hydrochloric  acid, 
the  electrical  conductivity  being  determined  after  each  addition, 
1  %  accuracy  is  obtained  provided  the  dilution  be  not  greater  than 
N /400.  Greater  accuracy  is  attained  if  the  salt  solution  be  added 
to  the  acid.  Using  salts  of  dibasic  acids,  JT1=10'2— 10~3,  K2  being 
much  smaller  (10“5),  the  formation  of  acid  salts  is  indicated  with 
an  error  varying  from  2  to  4%.  More  exact  results  are  obtained  by 
adding  the  salt  solution  to  the  acid.  On  titration  of  salts  of  dibasic 
acids  for  which  the  K  values  do  not  differ  greatly,  the  total  displace¬ 
ment  of  the  organic  acid  is  indicated  with  an  error  of  5 — 6%,  the 
accuracy  being  not  much  improved  by  adding  the  salt  to  the  acid. 

J.  S.  C. 

Electrical  Transport  in  a  Ferric  Oxide  Hydrosol.  H. 

Puiggari  (1st.  S.  Amer.  Congress  Chem.,  1924). — Ferric  oxide 
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hydrosol  (pB  3-8)  was  prepared  by  gradually  adding  ammonia  solution 
(90  g.  of  28%  ammonia  solution  in  180  e.c.  of  water)  to  1000  g.  of 
ferric  chloride  hexahydrate  in  2000  c.c.  of  water,  and  dialysing 
for  264  hrs.  For  0-003  amp.,  the  E.M.F.  across  the  electrodes  was 
about  23  volts  at  17°.  The  amount  of  spongy,  dark-orange  coloured 
coagulum  which  separated  on  the  platinum  cathode  was  directly 
proportional  to  the  current,  averaging  304  X  1CT5  g.  per  amp.  sec.  for 
currents  of  0-003 — 0-01  amp.,  irregularly  and  progressively  smaller 
for  0-036 — 0-065  amp.,  and  invisible  for  less  than  0-0003  amp. 
The  electrical  transport  is  increased  by  rise  of  temperature.  A  new 
similarity  between  electrolytic  and  colloidal  solutions  is  thus 
exhibited.  Chemical  Abstracts. 

Dissociation  of  Weak  Electrolytes  in  Water-Alcohol  Solu¬ 
tions.  L.  Michaelis  and  M.  Mizutani  (Z.  physical.  Chem., 
1925,  116,  135 — 159). — The  dissociation  of  the  following  substances 
in  mixtures  of  ethyl  alcohol  and  water  has  been  investigated  by  a 
potentiometric  method  :  acetic  acid,  phosphoric  acid,  lactic  acid, 
salicylic  acid,  benzoic  acid,  carbonic  acid,  aminoacetic  acid,  o-,  m-, 
and  p-aminobenzoic  acids,  and  ammonia.  L.  F.  G. 

Physical  Significance  of  Electrolytic  Solution  Tension. 

J.  Heyrovsk’2’  ( Compt .  rend.,  1925,  180,  1655 — 1658). — By  means 
of  a  reversible  cycle  of  operations  the  following  equation  is  deduced 
for  the  reversible  electrode  potential  (? r),  of  a  univalent  metal  in 
contact  with  a  solution  containing  its  ions;  (1)  v=RTjF  .  log 
PU+I+HIF+RTIF  log  [M+J.  Here  R,  T,  and  F  have  their 
usual  significance,  PM  is  the  vapour  pressure  of  the  metal  at 
temperature  T,  H  is  the  free  energy  of  hydration  of  the  ions,  and 
[M+]  the  concentration  of  the  ions  in  the  solution,  whilst  the 
affinity  of  electrons  for  the  metallic  ions  is  given  by  the  relation 
IF= log  PM/  Pm+  •  P <?)  where  Pm+  is  the  partial  pressure  of  the 
ions  in  the  vapour,  and  Pf  the  pressure  of  the  electrons  in  the  solid 
metal.  The  first  three  terms  in  equation  (1)  thus  replace  the  single 
term  for  the  Nemst  electrolytic  solution  pressure  and  give  a  physical 
significance  to  the  latter.  In  the  few  cases  in  which  the  terms  in 
equation  (1)  are  known,  the  calculated  and  experimental  values  of 
7 r  agree  as  well  as  can  be  expected.  W.  H.-R. 

Method  of  Studying  Electrode  Potentials  and  Polaris¬ 
ation.  H.  D.  Holler  ( Bureau  of  Standards  Sci.  Paper,  No. 
504). — A  resistance-coupled  thermionic  valve  amplifier  is  used  to 
operate  an  oscillograph  under  conditions  which  permit  of  observations 
of  the  variations  in  the  potential  when  no  current  is  taken  from  the 
electrode  under  investigation.  The  electrode  is  put  in  series  with 
the  grid  battery,  variations  in  the  anode  current,  as  recorded  by  the 
oscillograph,  being  proportional  to  variations  in  the  electrode  poten¬ 
tial  over  the  range  employed.  The  electrode  is  used  in  conjunction 
with  a  standard  electrode  to  form  a  cell  through  which  direct  current 
is  passed,  and  changes  in  potential  whilst  opening  and  closing  the 
circuit  are  recorded.  When  the  polarisation  disappears  slowly, 
the  E.M.F.  of  polarisation  and  the  potential  difference  due  to 
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resistance  can  be  distinguished.  By  superposing  alternating  cur¬ 
rent  on  the  cell,  and  using  a  separately  excited  wattmeter,  the  true 
resistance  of  the  electrode  can  be  determined.  The  results  show 
that  the  electrode  potential  as  measured  by  the  potentiometer 
method  may  be  more  than  0-2  volt  too  high  because  of  the  potential 
drop  due  to  resistance.  Preliminary  results  indicate  that  the  so- 
called  transfer  resistance  between  electrode  and  electrolyte  may 
be  due  to  gas.  C.  S. 

Standard  Values  in  the  Calculation  of  the  Hydrogen  Ex¬ 
ponent  from  Measurements  with  the  Hydrogen  and  Quin¬ 
hydrone  Electrodes.  I.  M.  Kolthoff  ( Chem .  Weelcblad,  1925, 
22,  332 — 339). — Recent  work  on  the  calculation  of  the  hydrogen- 
ion  concentration  from  the  potentials  of  the  hydrogen,  calomel, 
and  quinhydrone  electrodes  in  various  solutions  is  reviewed  and 
discussed,  and  formulae  for  the  calculation  of  pK  values  from  measure¬ 
ments  made  with  the  hydrogen  and  quinhydrone  electrodes  in 
conjunction  with  the  various  forms  of  calomel  electrode  are  put 
forward.  S.  I.  L. 

Electrometric  Behaviour  of  Aluminium.  A.  Smits  and  H. 
Gerding  ( Z .  Elektrochem.,  1925,  31,  304—308;  cf.  ibid.,  1924,  30, 
423). — The  potentials  of  aluminium  amalgams  of  varying  com¬ 
position  in  saturated  acetylacetone  solution  were  measured  against 
the  normal  calomel  electrode.  An  increase  in  the  atomic  percentage 
of  mercury  from  0  to  0-35%  causes  a  continual  increase  in  the 
negative  potential,  the  mercury  being  a  positive  catalyst  for  the 
establishment  of  internal  equilibrium  in  the  aluminium,  which  is 
not  attained  until  the  latter  concentration  of  mercury  is  reached. 
Further  increase  in  the  mercury  concentration  up  to  0-78  atomic  % 
causes  a  straight  line  decrease  in  the  negative  potential;  at  the 
latter  concentration,  separation  of  a  liquid  phase  occurs,  and  the 
potential  remains  constant  up  to  99*97  atomic  %  of  mercury. 
Extrapolation  of  the  straight  line  curve  obtained  between  0*35 
and  0*78  atomic  %  of  mercury  back  to  the  axis  gives  the  true 
potential  of  pure  aluminium  when  it  is  in  internal  equilibrium,  this 
value  being  1*520  volts,  which  is  0*130  volt  more  negative  than  the 
two-phase  system  aluminium-|-mercury.  The  potential  of  the 
latter  system  in  a  normal  solution  of  aluminium  chloride  relative 
to  the  normal  hydrogen  electrode  has  a  value  1*30  volts  (Muller  and 
Holzl,  A.,  1922,  ii,  341)  and  therefore  the  potential  of  pure  aluminium 
in  internal  equilibrium  in  a  A  aqueous  solution  of  aluminium  chloride 
must  have  a  minimum  value  of  — 1*430  volt  relative  to  the  normal 
hydrogen  electrode.  A  correction  is  applied  to  the  E.M.F.  diagrams 
in  the  earlier  communication  ( loc .  cit.),  and  the  results  confirm  the 
conclusion  that  no  compound  of  aluminium  and  mercury  is  formed. 

J.  W.  B. 

Electronegative  Potential  Series  in  Liquid  Ammonia. 

F.  W.  Bergstrom  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1503 — 1507). — 
Kraus  (Trans.  Amer.  Electrochem.  Soc.,  1924,  45, 175)  has  shown  that 
the  elements  may  be  arranged  in  two  electro -affinity  series  depending 
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on  whether  the  element  functions  as  an  anion  or  as  a  cation. 
Replacement  reactions  in  liquid  ammonia  solutions  show  that  in 
the  following  series  an  element  will  in  general  replace  any  previous 
element  when  this  is  present  as  a  homo-atomic  anion  :  lead,  bis¬ 
muth,  tin,  antimony,  arsenic,  phosphorus,  tellurium,  selenium, 
sulphur,  iodine.  J.  S.  C. 

Potentials  of  Metals  against  Pure  Water.  A.  Smits,  H. 
Gerding,  and  (Miss)  R.  Kroon  (Rec.  trav.  chirn.,  1925,  44,  638 — 
642). — From  theoretical  considerations,  the  expression  E=— 0-058/ 
vF .  log  Lm  j M lv — 2 • 784  is  obtained  for  the  potential  of  a  metal  in  pure 
water,  assuming  that  the  metal  exists  in  equilibrium  with  a  hydrogen 
phase  at  1  atm.  pressure.  LM  is  the  solubility  product  of  the  metal 
and  Mlv  is  the  ionic  concentration.  For  silver,  this  gives  E= 
— 0-406  volt.  The  potential  of  a  hydrogen  film  on  a  metal  electrode 
which  is  not  developing  hydrogen  is  equal  to  that  outside  the  elec¬ 
trode,  and  can  be  calculated  from  the  electron  concentration  outside 
the  surface  layer,  or  from  the  hydrogen  ion  concentration  of  the 
liquid.  From  an  ion-electron  equation  which  is  derived  theoretically, 
E  for  the  hydrogen  potential  in  pure  water  is  found  to  be  —0-406 
volt.  Measurements  of  the  electrode  potential  of  silver  and  copper 
in  pure  water  gave  equilibrium  potentials  of  -0-411  and  —0-410, 
respectively.  The  potential  of  silver  was  found  to  be  influenced 
by  light.  A  study  of  the  influence  of  temperature  showed  that  an 
increase  rendered  the  silver  more  negative  and  the  copper  more 
positive.  L.  L.  B. 

Electrical  Charges  Arising  at  a  Liquid-Gas  Interface. 

H.  W.  Gilbert  and  P.  E.  Shaw  ( Proc .  Physical  Soc.,  1925,  37, 
195 — 214). — The  various  methods  of  studying  electrification  pro¬ 
duced  when  a  liquid  is  in  contact  with  a  gas  are  discussed  under 
nine  headings  :  one  or  both  at  rest,  cataphoresis  of  gas  bubbles, 
passage  of  gas  over  a  liquid,  fall  of  a  liquid  in  an  unbroken  column 
through  a  gas,  liquid  jets,  waterfall  electricity,  bubbling,  shattering 
of  drops  in  an  air  stream,  and  spraying.  Explanations  are  given 
in  terms  of  the  modern  theory  of  orientation  and  polarisation  at 
the  surface,  but  emphasis  is  laid  on  the  discrepancies  between  the 
results  of  different  observers.  A  summary  is  given  of  established 
results  in  regard  to  the  three  properties  of  a  gas-liquid  interface  : 
potential  difference,  surface  tension,  and  balloactivity. 

E.  B.  L. 

Surface  Potential  in  Solutions  of  Inorganic  Electrolytes. 

W.  Wessel  {Ann.  Physik,  1925,  [iv],  77,  21 — 43). — Theoretical. 
The  equilibria  of  inorganic  ions  in  the  surface  layers  of  liquids  have 
been  investigated  statistically.  A  formula  is  deduced  showing  the 
connexion  between  surface  potential  and  concentration.  Complete 
dissociation  is  assumed  and  the  theory  leads  to  correct  values  for 
the  magnitude  and  sign  of  the  surface  potential  of  various  acids  and 
salts.  Differences  in  behaviour  are  traced  to  differences  in  ionic 
volumes.  R.  A.  M. 
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Contact  E.M.F.  between  the  Solid  and  Liquid  Phases  of 
the  same  Metal  and  between  the  Outgassed  Surfaces  of  two 
Dissimilar  Metals.  P.  H.  Dowling  (. Physical  Rev.,  1926,  [ii], 
25,  812 — 825). — No  definite  change  in  contact  E.M.F.  at  the  m.  p. 
of  tin,  Wood’s  metal,  or  a  tin-lead  alloy  (25%  Pb)  could  be  observed. 
Any  such  change,  if  it  exists,  is  at  most  of  the  order  of  0-005  volt, 
and  may  possibly  have  been  masked  by  the  gas-effect.  After 
removal  of  gas,  the  contact  potential  between  copper  and  nickel 
reaches  a  limiting  value  of  0-25  volt  (nickel  positive  to  copper). 
When  tin  cools  in  a  glass  vessel,  audible  clicks  are  observed,  accom¬ 
panied  by  large  electrical  effects ;  this  is  apparently  a  tribo-electric 
phenomenon.  A.  A.  E. 

Electromotive  Force  of  Filtration.  L.  Piety  (Compt.  rend., 
1925,  180,  2026—2027 ;  cf.  A.,  1924,  ii,  528). — Solutions  of  ferrous, 
ferric,  and  copper  salts  were  forced  through  glass  tubes,  and  the 
potential  difference  between  the  entering  and  issuing  solution  was 
measured.  For  salts  of  monobasic  acids  the  issuing  solution  has  a 
negative  charge,  whilst  for  salts  of  di-  and  tri-basic  acids  the  charge 
is  positive ;  iron  lactate  is  an  exception.  The  results  are  due  to  the 
dissolving  of  alkali  silicate  from  the  glass  with  resulting  hydrolysis 
of  the  iron  or  copper  salts.  Mercuric  cyanide  and  chloride  resist 
hydrolysis  and  with  these  salts  high  positive  potentials  are  produced. 

W.  H.-P. 

Specific  Electro-kinetic  Effects  between  Solid  Phases  and 
Dissolved  Electrolytes.  P.  Labes  ( Z .  physikal.  Chem.,  1925, 
116,  1—64)  . — The  conditions  for  electro-kinetic  phenomena  are 
reviewed  and  discussed  mathematically  (cf.  Stern,  Z.  Elehtrochem., 
1924,  30,  508).  Electro-kinetic  phenomena  are  influenced  by  the 
solubility  products  for  the  anion  components  of  the  solid  phase  and 
the  cations  of  the  electrolyte  on  the  one  hand,  and  the  cation  com¬ 
ponents  of  the  solid  phase  and  the  anions  of  the  electrolyte  on  the 
other.  The  smaller  the  solubility  products,  the  greater  is  the 
effect.  Endosmotic  experiments  with  barium  sulphate,  zinc  oxalate, 
and  silver  chloride,  in  contact  with  various  solutions,  confirmed  the 
above  conclusions.  L.  F.  G. 

Decomposition  Potentials  of  Solutions  of  Metallic  Bromides 
in  Molten  Aluminium  Bromide.  W.  Isbekov  (Z.  physikal. 
Chem.,  1925,  116,  304 — 312). — Current-voltage  data  have  been 
obtained  for  solutions  of  zinc,  cadmium,  silver,  mercuric,  antimony, 
and  bismuth  bromides  in  molten  aluminium  bromide.  The  decom¬ 
position  potentials  of  the  salts  are  in  the  above  order,  the  nobility 
increasing  from  left  to  right.  This  order  is  different  from  that 
in  aqueous  solutions  (zinc,  cadmium,  antimony,  bismuth,  mercuric, 
silver),  but  is  the  same  as  that  of  the  equivalent  heats  of  formation. 
Also,  any  metal  in  this  series  will  precipitate  any  subsequent  member 
from  the  bromide  solution.  Data  were  also  obtained  for  sodium 
and  potassium  bromides.  Their  decomposition  potentials  are  the 
same,  and  indicate  that  aluminium  is  here  the  primary  product  of 
electrolysis.  L.  F.  G. 
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Potentials  of  the  Alkali  Metals  Determined  by  the  Measure¬ 
ment  of  Decomposition  Voltages  of  Molten  Alkali  Chlorides, 
Bromides,  and  Iodides.  B.  Neumann  and  H.  Richter  (Z. 
Elektrochem.,  1925,  31,  287 — 296). — The  authors  have  determined  or 
redetermined  the  decomposition  voltages  of  a  large  number  of 
molten  alkali  halides  at  various  temperatures  by  a  slightly  improved 
modification  of  the  method  previously  employed  (cf.  Neumann  and 
Bergve,  A.,  1915,  ii,  817)  and  hence  calculated  the  temperature 
coefficients  and  the  absolute  potentials  of  the  alkali  metals.  Mix¬ 
tures  of  the  halides  of  two  alkali  metals  show  two  points  of  inflection 
on  the  curve  corresponding  with  the  decomposition  potentials  of 
the  two  salts  and  hence  small  quantities  of  other  alkali  metal 
halides  present  in  the  caesium,  rubidium,  and  lithium  salts  employed 
do  not  affect  the  accuracy  of  the  values  obtained.  The  temperature 
coefficients  for  all  halides  of  a  metal  (with  the  possible  exception  of 
fluorides)  have  the  same  value,  as  also  have  all  the  alkali  metal 
halides  with  the  exception  of  lithium.  The  following  values  are 
obtained  as  the  mean  of  a  large  number  of  concordant  determinations 
with  different  halides  and  with  mixtures  of  halides  at  different 
temperatures  :  absolute  potentials,  caesium  2-909,  rubidium  2-744, 
potassium  2-614,  sodium  2-454  (cf.  Triimpler,  A.,  1924,  ii,  526  gives 
2-72),  lithium  2-091  volts.  The  discrepancy  between  these  values 
compared  and  those  obtained  by  other  investigators  working  in 
aqueous  solution  is  due  to  the  untrustworthy  absolute  potential  of 
the  hydroxyl  and  sulphate  ions .  Temperature  coefficients  for  sodium 
halides,  1-487  X  10~3,  potassium  halides  1-500  X  IO3,  rubidium  halides 

1- 50  XlO-3,  caesium  halides  1-544x10  3  (mean  1-501  X  10~3),  and 
for  lithium  halides,  1-347  xlO'3.  The  decomposition  voltages  for 
rubidium  and  caesium  salts,  not  determined  in  the  earlier  work 
( loc .  cit.)  are  :  rubidium  chloride  2-93  at  783°,  bromide  2-67  at 
738°,  iodide  2-29  at  675°,  caesium  chloride  3-28  at  647°,  iodide 

2- 56  at  595°  (volts).  J.  W.  B. 

Potentials  of  Metals  of  the  Alkaline  Earths  and  the  Rare 
Earths  Determined  by  Measurement  of  the  Decomposition 
Potentials  of  the  Molten  Chlorides,  Bromides,  and  Iodides. 

B.  Neumann  and  H.  Richter  (Z .  Elelctrochem.,  1925,  31,  296 — 
304). — The  method  previously  employed  with  the  halides  of  the 
alkali  metals  (cf.  preceding  abstract)  has  been  extended  to  the 
measurement  of  the  decomposition  voltages  of  the  fused  halides  of 
the  alkaline-earth  and  rare-earth  metals  and  of  aluminium  chloride. 
Measurements  were  made  at  various  temperatures  in  each  case 
with  a  mixture  of  the  pure  anhydrous  halide  with  either  potassium 
or  sodium  chlorides,  and  the  temperature  coefficient  and  the  abso¬ 
lute  potential  of  the  metal  calculated  as  previously.  As  with  the 
alkali  halides,  the  temperature  coefficient  of  the  group  is  practic¬ 
ally  constant  with  the  exception  of  the  first  member,  i.e.,  beryllium 
and  aluminium,  respectively.  The  following  values  were  obtained 
for  the  decomposition  voltage  :  beryllium  chloride  1-47  at  737°, 
temperature  coefficient  0-965 XlO-3;  magnesium  chloride  2-23  at 
783°,  t.  c.  0-712  x  10-3 ;  calcium  chloride  2-82  at  638°,  t.c.  0-704  x  10~3 ; 
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strontium  chloride  2-99  at  633°,  t.  c.  0-7143  xlO-3;  barium  chloride 
3-06  at  647°,  t.  c.  0*7143  X  10~3 ;  the  absolute  potentials  for  the  metals 
beryllium,  magnesium,  calcium,  strontium,  and  barium  being, 
0*811  ±0*003,  1-422 ±0-001,  1*903  ±0*002,  2*075±0*002,  2*154± 
0*005  volts.  Further  decomposition  voltages  are  :  thorium  chloride 
1*70  at  765°,  t.  c.  I*875xl0~3;  cerium  chloride  2*10  at  738°,  t.  c. 
1*875  Xl0“3;  lanthanum  chloride  1*65  at  783°,  t.  c.  1*882  xl0~3; 
neodymium  chloride  1*55  at  800°,  t.  c.  1*852  xlO-3;  praseodymium 
chloride  1*45  at  737°,  t.  c.  1*862 xlO'3;  aluminium  chloride  1*49  at 
640°,  t.  c.  1*132  X 10  3 ;  the  absolute  potentials  for  the  metals  cerium, 
thorium,  lanthanum,  neodymium,  praseodymium,  and  aluminium 
being  2*097±0,  l-747±0,  1*748±0*002,  1*645±0,  1*436±0*002, 
0*845 ±0*006  volts.  J.  W.  B. 

Concentration  and  Polarisation  at  the  Cathode  during 
Electrolysis  of  Solutions  of  Copper  Salts.  W.  L.  Miller 
(J.  Franklin  Inst.,  1925,  199,  773— 783).— The  overvoltage 

obtained  when  a  solution  of  a  copper  salt  is  electrolysed  between 
copper  electrodes  has  been  determined  by  subtracting  from  the  total 
potential  difference  between  the  electrodes,  measured  by  means  of 
an  oscillograph  element,  the  internal  resistance  drop  through  the 
cell  and  the  concentration  voltage.  The  internal  resistance  drop,  or 
instantaneous  fall  in  potential  difference  when  the  current  is  stopped, 
was  equal,  in  the  experiments  under  consideration,  to  the  product 
of  the  current  into  the  resistance  of  the  leads,  electrodes,  and 
electrolytes,  indicating  the  absence  of  any  “  transport  resistancj  ” 
or  of  a  non-conducting  film  on  the  electrodes.  The  concentrations 
at  the  electrodes  during  electrolysis  were  calculated  from  the 
equations  developed  by  Rosebrugh  and  Miller  (A.,  1911,  ii,  181) 
on  the  basis  of  Weber’s  diffusion  theory.  Measurements  of  the 
time  required  to  liberate  hydrogen  from  acid  solutions  of  copper 
salts  by  constant,  interrupted,  successive,  and  sinusoidal  currents 
have  all  confirmed  the  validity  of  these  equations.  Concentration 
changes  at  the  anode  were  found  to  be  trifling  compared  with  those 
at  the  cathode,  and  measurements  with  auxiliary  electrodes  showed 
that  the  overvoltage  was  almost  exclusively  cathodic.  An  expres¬ 
sion  for  the  overvoltage,  A-\-(B— 0*03)  log  z0/z,  where  z0  is  the 
copper  concentration  in  the  body  of  the  electrolyte  and  z  that  at 
the  cathode,  has  been  deduced.  A,  the  “instantaneous  over¬ 
voltage,”  has  hitherto  been  considered  as  the  true  overvoltage.  It 
is  independent  of  the  copper  concentration,  but  increases  with 
increasing  acidity.  It  falls  to  zero  with  the  current  density  and 
reaches  a  constant  maximum  value  in  7*5  A-sulphuric  acid  at  0*7 
amp.  per  sq.  dm.  A  depends  on  the  previous  history  of  the  cathode, 
and  not  on  some  reaction  in  solution  such  as  dehydration  of  ions. 
It  has  less  than  its  normal  value  for  a  measurable  time  after  the 
electrode  has  been  the  anode,  so  that  lower  values  of  A  are  obtained 
with  alternating  than  with  direct  or  interrupted  currents.  The 
rapidity  with  which  the  overvoltage  falls  when  the  current  is  inter¬ 
rupted  shows  that  it  cannot  be  studied  successfully  by  the  com- 
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mutator  method.  B  is  independent  of  the  copper  concentration, 
current  density,  and  sulphuric  acid  concentration.  M.  S.  B. 

Dissolution  of  Nickel  in  Sulphuric  Acid  under  the  Influence 
of  an  Alternating  Current.  A.  P.  Rollet  ( Compt .  rend.,  1925, 
180,  2047 — 2049). — An  alternating  current  of  50  periods  was  passed 
through  two  nickel  electrodes  immersed  in  sulphuric  acid.  The 
solution  was  stirred  and  large  volumes  used  to  minimise  the  effects 
of  the  products  of  electrolysis.  The  hydrogen  evolved  corresponds 
exactly  with  the  weight  of  nickel  dissolved.  The  yield  increases  with 
increasing  speed  of  stirring.  As  the  temperature  is  raised  from  0°, 
the  yield  rises  to  a  maximum  at  30°  and  then  falls,  until  at  70°  it 
is  less  than  at  0°.  With  low  current  densities  the  yield  increases 
rapidly  with  the  concentration  of  the  sulphuric  acid  and  then 
becomes  constant,  but  with  high  current  densities  concentration  has 
a  more  gradual  effect,  and  the  yield  only  reaches  a  constant  value 
in  very  concentrated  solutions.  The  yield  rises  with  the  current 
density  up  to  a  value  between  0-7  and  1-5  amp.  per  sq.  cm. ;  under 
these  conditions  hydrogen  only  is  evolved.  Above  this  limiting 
current  density  the  yield  falls  rapidly  and  both  oxygen  and  hydrogen 
are  given  off.  W.  H.-R. 

Theory  of  Reaction  Rate.  G.  N.  Lewis  and  I).  F.  Smith 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1508 — 1520). — Theoretical  and 
mathematical.  The  theory  that  the  rate  of  a  chemical  reaction  is 
governed  by  the  concentration  of  activated  molecules,  the  latter 
being  defined  as  all  those  molecules  possessing  more  than  a  minimum 
energy,  is  discussed.  The  classical  Arrhenius  equation  is  exactly 
true  in  certain  simple  cases  and  is  in  all  cases  a  very  close  approxim¬ 
ation.  Observed  reaction  velocities  can  be  satisfactorily  accounted 
for  both  by  collision  and  by  radiant  energy.  An  equation  repre¬ 
senting  the  number  of  encounters  between  molecules  and  the 
quanta  of  light  necessary  for  activation  is  developed.  Whilst 
there  is  no  serious  drawback  to  the  general  radiation  theory,  the 
simple  theory  assuming  activation  by  nearly  monochromatic  light 
is  untenable.  A  subsequent  paper  will  give  reasons  for  believing 
that  radiation,  and  not  collision,  is  the  important  factor  in  the 
promotion  of  chemical  processes.  J.  S.  C. 

Mechanism  of  Chemical  Reaction.  R.  C.  Tolman  (J.  Amer. 
Chem.  Soc.,  1925,  47,  1524 — 1553). — A  theoretical  and  mathematical 
paper  in  which  the  various  suggested  mechanisms  of  activation  of 
molecules  prior  to  their  participation  in  chemical  processes  are 
discussed.  As  typical  examples  of  homogeneous  reactions  proceed¬ 
ing  entirely  in  the  gaseous  phase  the  unimolecular  decomposition 
of  nitrogen  pentoxide  (Daniels  and  Johnston,  A.,  1921,  ii,  249)  and 
the  bimolecular  reaction,  decomposition  of  nitrous  oxide  (Hinshel- 
wood  and  Burk,  A.,  1924,  ii,  751)  are  considered  in  an  attempt  to 
find  out  whether  the  various  proposed  mechanisms  are  sufficiently 
rapid  to  account  for  the  observed  rates  of  reaction  and  whether  they 
lead  to  a  velocity  expression  of  the  proper  order.  Activation  by 
collision  cannot  take  place  fast  enough  to  account  for  the  unimole- 
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cular  process,  but  might  be  a  possibility  for  bimoleeular  processes  if 
each  of  the  molecules  of  the  reacting  species  brings  an  appreciable 
fraction  of  the  total  energy  of  activation,  or  if  both  activation  and 
immediate  reaction  are  a  result  of  the  same  collision.  Activation  by 
collision  with  a  molecule  which  is  itself  in  an  activated  state,  result¬ 
ing  in  a  transfer  of  energy,  although  of  importance  in  certain  types 
of  reactions  is  not  the  primary  method  of  activation  for  reactions 
of  constant  order.  The  simple  radiation  theory  cannot  satisfac¬ 
torily  explain  unimolecular  reactions  and  leads  to  incorrect  predic¬ 
tions  of  the  active  frequency.  In  the  case  of  bimoleeular  reactions 
activation  may  occur  sufficiently  rapidly  to  account  for  the  observed 
rates  provided  that  each  of  the  reacting  molecules  brings  an  appreci¬ 
able  fraction  of  the  energy  of  activation.  Activation  by  the  simul¬ 
taneous  absorption  of  more  than  one  frequency  is  not  a  probable 
mechanism.  An  elaborated  form  of  the  radiation  theory  involving 
the  existence  of  a  series  of  activated  states  of  nearly  the  same  energy 
content  rather  than  a  single  activated  state,  probably  provides  a 
satisfactory  mechanism  for  unimolecular  and  bimoleeular  reactions 
and  also  explains  why  absorption  lines  are  not  found  in  the  positions 
calculated  from  the  simple  theory.  The  simultaneous  absorption 
and  emission  of  quanta  may  be  a  definite  step  in  a  chemical  process 
but  there  is  no  evidence  that  such  stages  are  of  primary  importance 
in  accounting  for  known  rates  of  reaction.  A  large  number  of 
references  to  the  published  work  of  various  authorities  are  given. 

J.  S.  C. 

Gaseous  Combustion  at  High  Pressures.  V.  Explosion 
of  Hydrogen-Air  and  Carbon  Monoxide-Air  Mixtures  at 
Varying  Initial  Pressures  up  to  175  Atmospheres.  W.  A. 

Bone,  D.  M.  Newitt,  and  D.  T.  A.  Townend  ( Proc .  Roy.  Soc.,  1925, 
A,  108,  393 — 418;  cf.  A.,  1924,  ii,  398). — Hydrogen-air  mixtures 
(2H2+02+4N2)  and  carbon  monoxide-oxygen-diluent  mixtures 
(2C0+02+4R,  where  R=CO,  A,  or  N2)  were  studied  at  higher 
initial  pressures  (75 — 175  atm.)  than  those  previously  employed. 
The  time  taken  for  the  attainment  of  maximum  pressure  in  the 
explosions  diminished  as  the  initial  pressure  increased,  except  in 
the  case  of  the  mixture  2C0+02+4N2,  where  the  reverse  occurred; 
this  exceptional  behaviour  gives  further  confirmation  of  the  activ¬ 
ation  of  nitrogen  on  the  explosion  of  carbon  monoxide-air  mixtures, 
the  activation  increasing  with  initial  pressure.  The  ratio,  maximum 
pressure  attained  during  explosion  :  initial  pressure,  increased  with 
the  initial  pressure;  this  is  possibly  due  to  the  increasing  opacity 
of  the  gaseous  medium  to  the  radiation  emitted  during  the  explosion. 
No  evidence  of  “  after-burning  ”  was  observed  with  this  initial 
pressure  range.  Previous  views  on  carbon  dioxide  dissociation  are 
revised.  The  degree  of  carbon  dioxide  dissociation  at  the  maximum 
temperature  attained  was  probably  15 — 25%  with  2C0-j-02+4A 
mixtures,  and  about  5%  with  2C0-j-02+4N2  mixtures.  When 
carbon  monoxide  is  the  diluent,  it  suppresses  such  dissociation. 
Secondary  formation  of  nitric  oxide  in  the  carbon  monoxide-air 
explosions  was  inconsiderable  except  when  excess  of  air  was  present ; 
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in  this  connexion,  mixtures  containing  25,  50,  and  60%  of  excess 
air  were  studied.  With  excess  of  air,  and  125  atm.  initial  pressure, 
amounts  of  nitrogen  peroxide  largely  in  excess  of  those  predicted 
on  thermodynamical  grounds  were  obtained,  thus  confirming  the 
view  that  the  primary  nitrogen  activation  is  more  a  pressure  than  a 
temperature  phenomenon.  In  the  explosion  of  the  hydrogen-air 
mixtures,  the  amount  of  water  dissociation  at  the  maximum  temper¬ 
atures  attained  never  exceeded  about  1%,  nor  could  any  nitrogen 
activation  be  detected.  L.  F.  G. 

Detonation  Limits  in  Explosive  Gas  Mixtures.  It.  Wend- 
landt  { Z .  physikal.  Chem.,  1925,  116,  227 — 260). — The  conditions 
obtaining  in  and  near  the  zone  of  pseudo  detonation  (cf.  this 
vol.,  ii,  135)  are  investigated.  It  is  assumed  that,  with  progressive 
dilution  of  the  explosive  mixture,  chemical  reaction  finally  becomes 
so  slow  that  it  is  not  consistent  with  the  high  velocity  of  normal 
detonation,  i.e.,  a  volume  element  would  remain  for  too  short  a 
time  in  the  normal  wave  zone  for  complete  chemical  change  to  take 
place.  With  greater  dilution  the  change  becomes  still  more  incom¬ 
plete,  the  retardation  being  accentuated  by  decrease  in  temperature 
and  pressure  in  the  wave  zone.  Data  previously  obtained  are 
examined  and  shown  to  conform  with  this  assumption,  correlated 
with  the  equations  of  Riemann,  Hugoniot,  and  Jouguet  (cf.  Becker, 
Z.  Physik.,  1922,  8,  321).  Reaction  velocities  at  high  temperatures 
can  be  calculated  from  experimental  data  obtained  in  this  region. 

L.  F.  G. 

Rate  of  Decomposition  of  Nitrogen  Pentoxide  at  Low 
Concentrations.  J.  K.  Hunt  and  F.  Daniels  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1602 — 1609). — The  various  theories  which  have  been 
put  forward  to  explain  unimolecular  reactions  are  critically  dis¬ 
cussed.  The  decomposition  of  nitrogen  pentoxide  is  shown  to  be 
unimolecular.  The  rate  of  decomposition  has  been  determined  at 
35°,  45°,  and  55°  at  pressures  ranging  from  280  to  0-01  mm.  The 
specific  rate  of  reaction  is  independent  of  concentration  over  the 
range  investigated  and  is  not  influenced  by  nitrogen  dioxide  or  by 
the  presence  of  a  large  excess  of  nitrogen.  J.  S.  C. 

Chemical  Deposits  of  a  Regular  Form.  J.  M.  Mullaly 
(Phil.  Mag.,  1925,  [vi],  49,  1222 — 1225). — Ammonia  and  hydrogen 
chloride  were  allowed  to  diffuse  steadily  from  opposite  ends  of  a 
tube  of  uniform  bore.  The  distribution  of  ammonium  chloride 
crystals  along  the  tube  was  measured  (by  the  thickness  of  the 
salt  deposited  along  an  axis  of  the  tube)  by  means  of  a  travelling 
microscope.  The  results  may  be  represented  by  the  combination 
of  two  error  curves,  with  a  common  origin  at  the  point  on  the 
axis  where  the  deposit  is  thickest.  If  m0  is  the  maximum  thick¬ 
ness  at  1=0  and  m  the  thickness  at  a  point  l  distant  from  the 
origin  the  equations  are  :  mjm0=e~kHt  and  m/m0=e~*»‘z’,  where 
k  and  kx  are  constants  for  a  given  tube.  Within  limits  k  and  kt 
are  independent  of  time  and  of  the  bore  of  the  tube.  R.  A.  M. 
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Velocity  of  the  Synthesis  of  Hydrogen  Bromide  by  Capacity 
Change.  A.  Bramley  (Physical  Rev.,  1925,  [ii],  25,  858 — 864). 
— The  dielectric  constant  of  bromine  vapour  at  180°  is  1*0128, 
evidently  corresponding  with  the  molecular  aggregate  (Br2)6. 
When  investigated  by  the  capacity  method,  the  formation  of 
hydrogen  bromide  from  hydrogen  and  bromine  is  shown  to  be 
practically  zero  in  the  dark  at  18°;  activation  by  illumination 
is  four  times  as  effective  with  blue  light  as  with  red.  At  58°  the 
reaction  proceeds  in  the  dark,  the  thermal  predominating  over  the 
photochemical  effect.  A.  A.  E. 

Chemical  Activity.  P.  Petrenko-Kritschenko,  D.  and  B. 
Talmud,  W.  Butmy-de-Katzman,  and  A.  Gandelman  (Z.  physikal. 
Ghem.,  1925,  116,  313 — 318). — The  velocities  of  reaction  of  halogen 
derivatives  of  methane  and  ethane  with  various  reagents  were 
measured.  A  periodicity  in  the  reactivities  was  observed,  minima 
occurring  with  compounds  of  the  type  C2H5X,CH3*CHX2,  and 
CX4,  and  maxima  with  compounds  of  the  type  CH0X*CH2X,  and 
CHX3.  “  L.  F.  G. 

Is  the  Hydrolysis  of  Esters  Derived  from  Strong  Acids 
Accelerated  by  Hydrogen  Ions?  S.  C.  J.  Olivier  and  G.  Berger 
( Rec .  trav.  chim.,  1925,  44,  643 — 651). — A  reply  to  the  criticism 
by  Skrabal  (this  vol.,  ii,  139)  of  the  views  advanced  by  the  authors 
that  the  hydrolysis  of  esters  of  the  above  type  is  not  accelerated 
by  hydrogen  ions.  Small  quantities  of  trichloroacetic  acid  are 
not  decomposed  under  the  conditions  of  the  experiment. 

L.  L.  B. 

Reactions  of  Benzoic  Acid  at  the  Boundary  of  Two  Liquid 
Phases.  (Mlle.)  A.  Klein  (Roczniki  Chemji,  1925,  5,  [1 — 3], 
101 — 109). — The  mechanism  of  the  reaction  between  benzoic  acid 
dissolved  in  carbon  tetrachloride  and  aqueous  sodium  hydroxide 
is  shown  to  be  in  agreement  with  the  diffusion  theory.  The  velocity 
of  the  reaction  is  greatly  accelerated  by  stirring  and  by  rise  in 
temperature,  10°  increasing  the  velocity  by  32%.  Benzoic  acid 
in  carbon  tetrachloride  solutions  of  more  than  0*04iV  exists  in  the 
form  of  double  molecules.  The  partition  coefficient  of  benzoic 
acid  between  the  two  solvents  used  is  0*00126.  B.  T. 

Relation  between  Rapidity  of  Stirring  and  Velocity  of 
Reaction  in  Heterogeneous  Systems.  (Mlle.)  A.  Klein 
(Roczniki  Chemji,  1925,  5,  [1 — 3],  138 — 147;  cf.  preceding  abstract). 
— For  reactions  in  heterogeneous  systems  the  following  equation 
is  shown  to  hold:  (K—a)/n= const.,  where  K  is  the  velocity  of 
reaction  with  stirring,  a  the  velocity  without  stirring,  and  n  the 
number  of  revolutions  of  the  stirrer  per  minute.  The  value  of  K 
also  -depends  on  the  shape  and  exact  position  of  the  stirrer,  and 
is  not  constant  for  the  same  apparatus,  but  only  for  each  experiment. 

R.  T. 

Reactions  between  Liquid  Amalgams  and  Aqueous  Solu¬ 
tions.  (Mlle.)  A.  Klein  (Roczniki  Chemji,  1925,  5,  [1 — 3], 
110 — 137),— The  velocity  of  reaction  of  amalgams  of  sodium  and 
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zinc  with  water,  acids,  alkalis,  and  salts  is  investigated.  The 
results  obtained  are  not  constant  if  with  sodium  amalgam  water, 
alkaline,  or  sodium  chloride  solutions  are  used;  for  other  solu¬ 
tions,  the  velocity  falls  with  increase  in  the  sodium-ion  concen¬ 
tration.  With  neutral  or  alkaline  solutions  a  temperature  rise  of 
10°  increases  the  velocity  by  46%,  whilst  the  rate  of  stirring  has 
no  effect  on  the  speed  of  reaction.  The  latter,  for  acid  solutions, 
consists  of  the  sum  of  two  components,  one  of  which  is  the  velocity 
of  reaction  in  neutral  solution,  the  other  being  at  any  moment 
proportional  to  the  concentration  of  acid,  to  the  rate  of  stirring, 
and  to  the  temperature  (a  10°  rise  increasing  the  coefficient  of 
proportionality  by  7%),  but  not  to  the  concentration  of  amalgam. 
In  the  case  of  zinc  amalgam,  the  velocity  of  reaction  with  hydro¬ 
chloric  acid  appears  to  be  proportional  to  the  4-6th  power  of  the 
concentration  of  the  latter,  and  is  doubled  by  a  10°  rise  in  tem¬ 
perature.  The  presence  of  zinc  ions  in  the  supernatant  liquid 
diminishes  the  velocity  of  reaction.  R.  T. 

Thermal  Decomposition  of  Silver  Carbonate.  M.  Cent- 
nerszwer  and  B.  Brttzs  (J .  Physical  Chem.,  1925,  29,  733 — 737). 
— The  velocity  of  decomposition  of  heated  crystalline  silver  carbon¬ 
ate  is  normal,  diminishing  according  to  the  unimolecular  equation, 
but  the  amorphous  carbonate,  prepared  from  silver  nitrate  and 
potassium  hydrogen  carbonate,  behaves  abnormally.  The  velocity 
at  first  falls  rapidly,  then  remains  constant,  and  finally  falls  expon¬ 
entially.  This  is  explained  by  the  formation  of  an  unstable  oxy- 
carbonate  as  an  intermediate  product ;  the  reaction  velocity 
diminishes  with  rising  temperature  between  245°  and  260°,  and  it 
is  concluded  that  the  oxycarbonate  is  a  catalyst,  but  that  above 
260°  no  such  intermediate  product  is  formed.  A.  G. 

Thermal  Dissociation  of  Calcium  Carbonate,  and  the 
Differential  Method.  II.  L.  Andrtjssov  (Z.  physikal.  Chem., 
1925,  116,  81 — 96;  cf.  this  vol.,  ii,  538). — The  above  reaction  was 
investigated  by  means  of  a  slight  modification  of  the  differential 
method  previously  described.  Reaction  velocities  were  deter¬ 
mined  and  were  found  to  be  affected  considerably  by  moisture. 
The  equation  for  the  reaction  isochore  was  constructed,  and  was 
in  agreement  with  the  Nernst  equation.  Extrapolated  values  for 
the  dissociation  pressures  of  calcium  carbonate  on  each  side  of 
the  experimental  range  (500—900°)  were  determined  by  means  of 
the  isochore.  The  chemical  constant  of  carbon  dioxide  is  1*035 ±0*1. 
Advantages  of  the  differential  method  are  discussed.  L.  F.  G. 

Nephelometry.  Suggested  Sensitive  Test  for  the  Stability 
of  Explosives.  A.  F.  C.  Pollard  [Trans.  Opt.  Soc.,  1924 — 25, 
26,  63 — 73). — Colloidal  solutions  of  silver  oxide,  prepared  by 
adding  small  quantities  of  0-001A-sodium  hydroxide  to  a  great 
excess  of  0-lA-silver  nitrate  solution,  are  exceedingly  sensitive  to 
traces  of  nitrogen  peroxide,  the  colloidal  particles  disappearing. 
Purified  air  is  drawn  over  finely-divided  cordite  or  guncotton  and 
through  the  solution  contained  in  one  tube  of  a  nephelometer 
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similar  to  that  described  by  Kingslake  (this  vol.,  ii,  821);  the  dis¬ 
appearance  of  the  colloidal  particles  reduces  the  scattering  of  the 
light,  the  effect  being  measured  by  the  movement  of  the  standard 
tube  necessary  to  restore  photometric  equality.  The  test  is  not 
sufficiently  delicate  to  measure  directly  the  time  rate  of  evolution 
of  nitrous  gases,  which  is  a  measure  of  the  stability  of  an  explosive, 
but  by  carrying  out  two  tests  at  an  interval  which  need  not  exceed 
10  hrs.,  the  amount  of  nitrogen  peroxide  accumulated  during  the 
interval  may  be  determined.  The  test  is  superior  to  the  Abel 
test,  since  the  explosive  does  not  require  to  be  heated.  S.  I.  L. 

Spark  Photography  as  a  Means  of  Measuring  Rate  of 
Explosion.  J.  E.  Smith  {Physical  Rev.,  1925,  [ii],  25,  870 — 
876). — The  explosive  is  placed  in  a  cartridge  having  openings  at 
definite  intervals,  additional  charges  being  placed  at  the  openings. 
Automatic  spark  illumination  enables  photographs  to  be  obtained 
of  the  shadows  of  the  sound  waves  associated  with  a  particular 
opening.  Rates  of  explosion  for  various  charges  of  lead  styphnate, 
mercury  fulminate,  and  gunpowder  were  determined.  [Cf.  B., 
1925,  Aug.]  A.  A.  E. 

Titanous  Chloride  and  Nitric  Acid.  M.  Coble  ns  and  J.  K. 

Bernstein  {J.  Physical  Chem.,  1925,  29,  750 — 752;  cf.  A.,  1924, 
ii,  605). — Like  nitric  acid,  nitrous  acid  is  reduced  to  nitric  oxide 
by  titanous  chloride,  whilst  hyponitrous  acid  is  reduced  to  nitrous 
oxide ;  stannous  chloride  reduces  all  three  acids  to  hydroxylamine. 
The  formation  of  the  gaseous  oxides  is  a  catalytic  effect  of  titanous 
chloride  and  they  are  reduced  to  ammonia  when  shaken  with  the 
reagent.  A.  G. 

Catalytic  Action.  XIV.  Comparative  Study  of  the 
Catalytic  Activity  of  Reduced  Copper,  Reduced  Nickel,  and 
Thoria.  II.  S.  Komatsu  and  C.  Tanaka. — (See  i,  905.) 

Catalytic  Action.  XV.  Catalytic  Activity  of  Reduced 
Copper.  II.  S.  Komatsu  and  M.  Kurata. — (See  i,  942.) 

Mechanism  of  Catalytic  Decomposition.  F.  H.  Constable 
( Proc .  Roy.  Soc.,  1925,  A,  108,  355 — 378). — The  theory  of  the 
dehydrogenation  of  alcohols  at  a  copper  surface  is  discussed  in 
the  light  of  previous  experimental  results  (A.,  1924,  ii,  843 ;  this 
vol.,  ii,  311).  It  is  concluded  that  the  mechanism  of  the  change 
is  the  loss  of  neutral  hydrogen  atoms,  and  that  activation  of  the 
alcohol  molecule  by  the  copper  consists  in  increasing  the  distance 
between  the  hydrogen  atom  and  the  oxygen  atom  of  the  hydroxyl 
group.  The  quantitative  deductions  from  this  point  of  view  are 
not  in  agreement  with  experiment  unless  it  is  assumed  that  only 
a  part  of  the  copper  surface  is  catalytically  active,  i.e.,  that  “  reaction 
centres  ”  exist. 

These  centres  are  treated  as  being  some  characteristic  grouping  of 
copper  atoms,  and  the  variation  in  the  activity  of  the  catalyst  with 
its  temperature  of  preparation  is  discussed  from  this  point  of  view. 

S.  B. 
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Poisoning  of  Nickel  Catalyst  by  Thiophen  and  Action  of 
a  Copper  Catalyst.  B.  Kubota  and  K.  Yoshikawa  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.,  1925,  3,  33 — 50). — The  toxic  influence  of 
thiophen  on  the  catalytic  reduction  of  benzene  to  cyclohexane  in 
presence  of  reduced  nickel  is  investigated.  It  is  considered  that 
unstable  nickel  hydrides,  H(Ni)„H,  coexist  in  the  catalyst  in  pro¬ 
portions  depending  on  the  conditions  under  which  the  catalyst 
is  prepared.  The  most  active  hydride,  H*.  .  .  HNiH  .  .  .  H*,  alone  is 
capable  of  hydrogenating  an  aromatic  nucleus  and  is  the  only  one 
poisoned  by  thiophen.  A  nickel  catalyst  thus  poisoned  will  still 
reduce  phorone  to  valerone  with  yields  equal  to  those  obtained 
with  the  most  active  catalyst,  because  the  unpoisoned  H(Ni)2H  is 
present.  Copper  catalysts  will  not  catalyse  the  hydrogenation  of 
aromatic  nuclei  and  copper  is  not  poisoned  by  thiophen,  which 
supports  the  above  theory.  In  the  reaction  studied,  the  thiophen 
nucleus  is  reduced  and  nickel  sulphide  is  formed  progressively 
throughout  the  catalyst.  The  percentage  of  active  nickel  formed 
decreases  rapidly  the  higher  the  temperature  at  which  the  oxide 
is  reduced;  the  temperature  of  preparation  of  the  latter  from  the 
nitrate  has  little  effect. 

Valerone  semicarbazide  melts  at  121°,  higher  than  previously 
recorded.  S.  K.  T. 

Action  of  Promoters  in  Catalysis.  M.  C.  Boswell  and 
C.  H.  Bayley  (J.  Physical  Chem.,  1925,  29,  679 — 692). — When 
ferric  oxide  containing  ceric  oxide  is  reduced  by  hydrogen  the 
volume  of  hydrogen  retained  by  the  oxides,  compared  with  the 
amount  of  water  removed,  is  greater  than  in  the  absence  of  ceric 
oxide,  and  the  addition  of  potassium  hydroxide  has  a  similar  effect 
on  platinum.  It  is  therefore  concluded  that  the  action  of  pro¬ 
moters  is  to  increase  the  concentration  of  charged  hydrogen  and 
hydroxyl  in  the  surface  layer  (cf .  A.,  1923,  ii,  231 ;  this  vol.,  ii,  215 ; 
Proc.  Roy.  Soc.  Canada,  1923,  17,  III).  The  promoter  probably 
(1)  enables  the  surface  film  to  be  formed  more  rapidly  on  reduc¬ 
tion,  (2)  acts  as  particles  throughout  the  reduced  layer  around 
which  dissociated  water  can  accumulate  at  higher  concentrations, 
and  (3)  increases  the  stability  of  the  catalytic  film  so  that  it  is 
not  lost,  at  high  temperatures,  as  water.  A.  G. 

Reciprocal  Excitation  and  Inactivation  of  Catalysts.  A. 

Quartaroli  ( Gazzetia ,  1925,  55,  252 — 264;  cf.  this  vol.,  ii,  53). — 
The  catalytic  effect  on  the  decomposition  of  hydrogen  peroxide 
produced  by  copper  hydroxide  prepared  from  a  copper  salt  and 
sodium  hydroxide  in  presence  of  the  peroxide  increases  enormously 
as  the  concentration  of  the  hydrogen  peroxide  is  diminished ; 
under  certain  conditions,  diminution  of  such  concentration  sixteen¬ 
fold  results  in  more  rapid  liberation  of  oxygen.  Ferric  hydroxide, 
precipitated  with  the  copper  hydroxide,  greatly  increases  the 
catalytic  activity  of  the  latter,  although  alone  its  effect  is  negligible ; 
a  mixture  of  these  two  hydroxides  in  presence  of  alkali  is  far  superior 
to  colloidal  platinum  as  a  catalyst  for  the  peroxide  in  very  dilute 
solution.  On  the  other  hand,  nickel  and  magnesium  hydroxides, 
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similarly  precipitated,  weaken  the  action  of  copper  hydroxide, 
whilst  the  effect  of  aluminium  hydroxide  may  be  in  either  direction 
according  to  the  concentration  of  the  copper  in  the  solution. 

T.  H.  P. 

Positive  and  Negative  Catalysts  of  the  Dehydration  of 
Cupric  Hydroxide.  A.  Qttartaroli  ( Gazzetta ,  1925,  55,  264 — 
270). — Addition  of  as  little  as  1  part  of  hydrogen  peroxide  per 
2  x  108  parts  of  solution  appreciably  increases  the  velocity  with 
which  cupric  hydroxide,  in  presence  of  a  small  amount  of  alkali, 
changes  colour  at  50°  to  green  and  ultimately  to  black.  The 
traces  of  the  peroxide  present  in  ordinary  distilled  wTater  are  possibly 
the  cause  of  such  change.  Even  in  amounts  very  small  compared 
with  the  quantity  of  cupric  hydroxide  itself,  various  electrolytes, 
particularly  magnesium  salts,  markedly  retard  the  alteration  of 
the  hydroxide.  The  blackening  of  copper  hydroxide  suspended  in 
alkaline  solution  appears  to  be,  not  a  simple  dehydration,  but  a 
complex  phenomenon  composed  of  oxidations  and  reductions,  with 
formation  of  saline  hydrates  containing  copper  atoms  of  different 
degrees  of  oxidation.  T.  H.  P. 

Low- temperature  Oxidation  at  Charcoal  Surfaces.  I. 
Behaviour  of  Charcoal  in  the  Absence  of  Promoters.  E.  K. 

Rideal  and  W.  M.  Wright  ( J .  Chem.  Soc.,  1925,  127,  1347 — 
1357). — Oxygen  may  be  adsorbed  on  a  charcoal  surface  to  form 
at  least  three  types  of  surface  compounds  :  (i)  the  autoxidisable 
fraction  formed  by  the  readily  detachable  atoms  not  in  the  regular 
space  lattice;  (ii)  strong  adsorbing  surface  from  which  carbon 
dioxide  can  be  evolved  only  at  high  temperatures  (non-catalytic 
surface) ;  (iii)  a  fraction  forming  unstable  oxygen  complexes,  which 
may  in  time  pass  over  into  the  more  stable  form;  the  oxygen  on 
this  is  activated.  Attempts  have  been  made  to  measure  the  areas 
of  these  different  surfaces  on  the  charcoal.  The  autoxidisable 
fraction  was  measured  by  determining  the  amounts  of  poison 
(potassium  ferricyanide  and  amyl  alcohol)  adsorbed  per  100  mg. 
of  charcoal  to  arrest  autoxidation ;  it  was  found  to  be  0-38%  of 
the  surface.  Aqueous  solutions  of  substances  containing  but  one 
polar  group  (alcohol,  formic,  acetic,  and  the  higher  fatty  acids) 
do  not  undergo  oxidation  at  the  surface  of  charcoal;  substances 
containing  two  adjacent  polar  groups  (one  of  which  may  be  a 
mobile  hydrogen  atom)  are  readily  oxidised.  Reaction  velocities 
of  acid  oxidation  were  much  higher  than  the  autoxidation,  and 
&50* /^40*  was  2-0  against  T8  for  the  latter.  Hence  oxidation  is 
proceeding  on  another  portion  of  the  charcoal  greater  in  extent 
than  that  undergoing  autoxidation.  The  two  reactions  are  not 
coupled  reactions,  and  the  autoxidisable  areas  can  be  poisoned 
without  influencing  catalytic  oxidation.  The  velocity  of  oxidation 
increases  with  the  concentration  of  the  acid  and  then  falls;  the 
maximum  rate  corresponds  with  a  higher  concentration  of  acid 
if  the  oxygen  pressure  is  increased,  the  optimum  being  independent 
of  the  temperature.  This  corresponds  with  a  suitable  stoicheio- 
metric  proportion  of  the  reactants  on  the  catalytic  surface.  From 
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the  amount  of  amyl  alcohol  adsorbed  to  prevent  oxidation  it  was 
concluded  that  40-5%  of  the  total  area  is  active.  W.  T. 

Decomposition  of  Hydrogen  Peroxide  by  Cobaltic  Hydr¬ 
oxide.  F.  G.  Tryhorn  and  G.  Jessop  ( J .  Chem.  Soc.,  1925, 
127,  1320 — 1330). — The  cobaltic  hydroxide  was  prepared  by  the 
addition  of  ammonia  to  a  mixture  of  hydrogen  peroxide  and  cobalt 
chloride  solution.  Low  concentrations  gave  a  stable  brown  sol; 
higher  concentrations  gave  unstable  sols  which  soon  coagulated. 
The  catalyst  activity  kA  has  been  calculated  by  means  of  the 
equation  for  a  catalysed  unimoleeular  reaction:  &A  — l/(f2 — 
#i)  log  {{a— Xj)j(a — x2)\.  The  activity  appears  to  be  subject  to 
a  dual  change  :  an  irreversible  fall,  and  a  simultaneous  reversible 
increase  inversely  dependent  on  the  hydrogen  peroxide  concen¬ 
tration.  The  irreversible  fall  seems  to  be  due  to  a  change  in  the 
nature  of  the  catalytic  surface,  resulting  in  an  orientation  of  the 
molecules  in  a  position  of  minimum  potential  energy,  which  orient¬ 
ation  probably  corresponds  with  a  minimum  activity.  This  fall 
is  made  negligible  by  previous  treatment  of  the  catalyst  with 
excess  of  hydrogen  peroxide  or  by  allowing  it  to  form  slowly  by 
the  hydrolysis  of  a  cobaltammine  salt.  The  promoter  effect  of 
ammonia  is  attributed  to  hydroxyl  ions.  High  concentrations  of 
ammonia  decrease  the  activity  due  to  dissolution  of  the  catalyst. 
The  activity  of  the  catalyst  is  at  first  proportional  to  its  concen¬ 
tration;  at  higher  concentrations,  it  increases  more  rapidly  than 
catalyst  concentration.  The  catalytic  activity  is  an  inverse  linear 
function  of  the  concentration  of  hydrogen  peroxide.  A  mechanism 
is  suggested  for  the  reaction  in  which  the  decomposition  of  the 
peroxide  occurs  in  a  unimoleeular  film  on  the  catalyst  surface,  a 
distortion  of  the  intramolecular  force  field  on  adsorption  rendering 
one  hydrogen  atom  of  the  peroxide  molecule  removable  by  the 
impact  of  a  hydroxyl  ion.  The  peroxide  ion  thus  formed  decom¬ 
poses  to  give  oxygen  and  hydroxyl  ions.  An  equation  derived  on 
this  basis  agrees  with  experimental  data  and  is  applicable  to  other 
cases  of  catalysis.  W.  T. 

Electrolytic  Preparation  of  Hydrogen  Sulphide  and  Sulph¬ 
ides.  P.  Fischer  {Z.  Elektrochem.,  1925,  31,  285 — 286). — In 
order  to  obtain  satisfactory  yields  of  hydrogen  sulphide  and 
metallic  sulphides  by  the  electrolytic  method,  the  cathode  must 
(i)  possess  as  large  a  conductivity  as  possible,  (ii)  have  as  large  a 
sulphur  content  as  possible,  (iii)  be  of  simple  composition.  The 
resistance  of  homogeneous  mixtures  of  silver,  arsenic,  and  copper 
sulphides,  and  copper  pyrites,  stibnite,  and  galena,  with  excess  of 
sulphur  were  determined,  but  only  in  the  case  of  copper  sulphide 
was  the  mixture  a  conductor,  the  greatest  specific  conductivity 
being  obtained  with  a  50%  mixture  of  the  two  components.  Using 
this  electrode  as  the  cathode,  a  pure  cadmium  anode,  sodium 
sulphate  solution  as  electrolyte,  and  a  current  density  of  0-05 
amp. /cm.2,  the  yield  of  cadmium  sulphide  is  practically  theoretical, 
both  yellow  and  orange  forms  being  produced.  With  a  current 
density  of  0-005  amp./cm.2,  only  the  yellow  form  is  obtained. 
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Since  the  current-potential  curve  for  a  0-1A  solution  of  sodium 
hydroxide  using  this  cathode  and  a  platinised-platinum  anode  is  a 
straight  line  showing  no  decomposition  potential,  no  evolution  of 
hydrogen  occurs,  hut  the  sulphur  passes  directly  into  solution  as 
an  ion.  J.  W.  B. 

Electrolytic  Preparation  of  Selenides  and  Iodides.  P. 

Fischer  {Z.  Elektrochem.,  1925,  31,  286 — 287). — Metallic  selenides 
and  iodides  may  be  prepared  electrolytically  by  methods  similar 
to  those  employed  for  the  preparation  of  sulphides  (cf.  preceding 
abstract).  In  the  case  of  selenides  the  cathode  consists  either  of 
a  rod  of  selenium  round  which  is  wound  a  platinum  wire,  or,  better, 
an  alloy  of  zinc  (5  parts)  and  selenium  (1  part),  since  in  the  latter 
case  no  hydrogen  is  evolved  and  no  disintegration  of  the  cathode 
occurs,  the  anode  being  a  zinc  or  copper  plate,  the  electrolyte  a 
solution  of  sodium  sulphate,  and  the  current  density  0-1 — 0-2 
amp. /cm.2.  With  a  silver  anode,  mainly  polyselenides  were  formed. 
The  valency  of  the  selenium  in  solution  varies  with  the  nature  of 
the  anode,  the  nature  and  concentration  of  the  electrolyte,  current 
density,  etc.  For  the  formation  of  iodides,  the  cathode  may  be 
either  a  rod  of  silver  iodide  or  a  platinum  plate  coated  with  a  thick 
layer  of  solid  iodine,  the  electrolyte  a  solution  of  potassium  nitrate, 
and  the  anode  a  platinum  or  lead  plate ;  with  the  latter,  crystalline 
lead  iodide  separates  during  the  hydrolysis.  Lead  iodide  is  also 
formed  when  a  lead  plate  and  an  iodine-coated  platinum  plate 
dipping  into  a  5%  solution  of  potassium  nitrate  are  connected  by 
a  copper  wire.  Varying  amounts  of  free  iodine  also  pass  into 
solution.  J.  W.  B. 

Electrodeposition  of  Zinc  from  Sulphate  Solutions.  A.  L. 

Marshall  {Trans.  Faraday  Soc.,  July  1925,  advance  proof,  7  pp.). 
— The  efficiency  of  deposition  of  zinc  from  pure  sulphate  solutions 
increases  with  rise  in  temperature  more  rapidly  the  lower  the  zinc 
and  the  higher  the  acid  concentration.  The  potential  of  a  zinc 
electrode  against  a  3-51JV-solution  of  sulphuric  acid  increases  with 
the  current  density  rapidly  at  first,  then  slowly  to  a  maximum  of 
about  —1-36  volt  at  20°  and  —1*25  volt  at  41 — 59°;  these  values 
are  considerably  reduced  by  the  addition  of  zinc  sulphate  to  the 
solution  and  still  more  so  by  the  presence  of  even  minute  amounts 
of  antimony.  The  current  efficiency  of  zinc  deposition  is  decreased 
very  greatly  by  the  presence  of  copper,  ferrous,  or  manganese 
sulphates,  especially  at  the  higher  temperatures,  but  antimony  has 
the  most  marked  effect  of  any  impurity,  even  1-0  mg.  per  litre 
reducing  the  efficiency  by  10%.  A.  R.  P. 

Electrolytic  Oxidation  of  Alcohols.  II.  Electrolytic 
Chlorination  of  Ethyl  Alcohol.  S.  Koidzumi  {Mem.  Coll.  Sci. 
Kyoto,  1925,  8,  155 — 166). — The  electrolytic  chlorination  of  ethyl 
alcohol  in  potassium  chloride  solution  is  studied.  A  special  electro¬ 
lytic  cell  is  described,  and  the  effects  of  temperature,  current 
density,  and  electrolyte  are  determined.  Using  a  carbon  plate 
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anode  and  a  copper  cathode,  both  anolyte  and  catholyte  being  a 
solution  of  potassium  chloride,  saturated  at  70°,  at  a  temperature 
of  70 — 80°  and  a  current  density  of  0*08  amp. /cm.2,  the  main 
products  are  chloral  hydrate  and  aleoholate,  monochloroacetic 
acid,  ethyl  acetate,  monochloroacetaldehyde  hydrate  and  alcohol- 
ate,  and  chloroether,  the  last  three  products  representing  inter¬ 
mediate  stages  in  the  production  of  chloral.  In  the  formation  of 
monochloroacetic  acid,  the  alcohol  is  first  oxidised  to  aldehyde, 
which  is  then  chlorinated,  and  the  chlorinated  aldehyde  then 
undergoes  further  oxidation  to  the  acid.  By  limiting  the  time  of 
passage  of  the  current,  corresponding  dichlorinated  products  are 
isolated.  The  yield  of  monochloroacetic  acid  is  increased  and  that 
of  chloral  decreased  by  interruption  of  the  electrolysis,  the  best 
yield  (61*2%)  of  the  latter  being  obtained  by  addition  of  the  alcohol 
drop  by  drop  to  the  potassium  chloride  electrolyte,  the  concen¬ 
tration  of  which  is  maintained  as  high  as  possible,  the  electrolysis 
being  carried  out  at  70 — 80°.  In  no  case  was  chloroacetal  produced. 

J.  W.  B. 

Life  Period  of  Activated  Molecules  in  Thermal  and  Photo¬ 
chemical  Reactions.  N.  R.  Dhar  and  B.  K.  Mttkerji  {Z.  Elek- 
trochem.,  1925,  31,  283 — 285). — The  authors  have  applied  Turner’s 
formula  for  the  calculation  of  the  average  life  of  an  activated 
molecule  (A.,  1924,  ii,  362)  to  a  number  of  thermal  and  photo¬ 
chemical  reactions  in  dilute  solutions,  the  concentration  of  the 
reacting  substances  being  substituted  for  the  gaseous  pressure  in 
the  original  equation.  The  value  of  r  is  found  to  be  of  the  same 
order  (10'8 — KT9  sec.)  in  each  type  of  reaction,  thus  confirming 
the  authors’  opinion  that  there  is  no  fundamental  distinction 
between  thermal  and  photochemical  reactions.  J.  W.  B. 

Experimental  Technique  of  Photochemistry.  II.  Deter¬ 
mination  of  Energy  Distribution  and  Total  Energy  in  Radi¬ 
ation  from  Quartz  Mercury  Lamps.  R.  G.  Franklin,  R.  E.  W. 

Maddison,  and  L.  Reeve  (J.  Physical  Chem.,  1925,  29,  713 — -726; 
cf.  this  vol.,  ii,  234). — Details  are  given  of  the  apparatus  used  for 
the  determination  of  energy  distribution.  It  is  shown  in  detail 
that,  whatever  the  widths  of  the  telescope  and  collimator  slits, 
and  whatever  the  nature  of  the  line,  whether  simple  or  complex, 
its  relative  energy  is  obtained  by  dividing  the  area  of  its  energy 
distribution  diagram  by  d\ ;  the  energy  distribution  diagram  is 
obtained  by  plotting  the  galvanometer  deflection  against  the  wave¬ 
length  and  di.  is  the  wave-length  range  embraced  by  the  telescope 
slit.  Total  energy  is  measured  by  comparison  with  a  Hefner 
lamp ;  care  must  be  taken  that  the  mercury  lamp  is  in  the  position 
in  which  it  is  to  be  used  subsequently,  and  the  field  illuminated  by 
the  lamp  must  be  explored  by  the  thermopile  in  order  to  obtain  a 
correct  mean  value.  Corrections  are  applied  for  reflection  at  the 
surfaces  of  lenses  etc.  and  for  the  infra-red  radiation  passing  through 
the  water-cell.  The  radiant  energy  of  any  wave-length  is  calculated 
from  the  total  energy  and  the  energy  distribution.  A.  G. 
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Change  of  Mass  of  Silver  Halides  on  Intense  Illumination. 

P.  P.  Koch  and  B.  Kreiss  (Z.  Physik,  1925,  32,  384 — 396). — 
Grains  of  silver  halides  prepared  in  a  variety  of  ways  were  sus¬ 
pended  by  means  of  an  electrical  field  between  the  plates  of  a 
condenser  and  the  light  from  a  “  pointolite  ”  lamp  focussed  on  them. 
Silver  bromide  lost  about  25%  of  its  weight,  and  silver  chloride 
rather  less.  The  loss  with  silver  iodide  was  doubtful.  E.  B.  L. 

Ripening  of  Photographic  Emulsions  from  the  Point  of 
View  of  Ionic  Deformation.  H.  Schmidt  (Z.  wiss.  Phot.,  1925, 
23,  201 — 216). — “  First-ripening  ”  (i.e.,  during  emulsification)  and 
‘‘  after- ripening  ”  (i.e.,  after  washing)  are  considered.  The  former 
results  in  increase  of  grain  size  and  no  increase  in  sensitiveness, 
and  it  determines  the  lattice-form  of  the  grains.  In  “  after¬ 
ripening  ”  there  is  no  apparent  change  in  grain  size,  but  the  indi¬ 
vidual  lattice-forms  are  made  more  sensitive  to  light  by  the  elimin¬ 
ation  of  adsorbed  bromide  ions,  which  leads  to  a  change  in  the 
deforming  forces  in  the  silver  halide  grains.  The  quantum  jumps 
are  then  no  longer  reversible,  but  become  irreversible  and  form 
atomic  bromine  and  silver.  The  adsorption  forces  vary  in  magni¬ 
tude,  and  are  dependent  on  the  structure  and  size  of  the  grains, 
and  therefore  on  the  “  first-ripening.”  The  extent  of  “  after¬ 
ripening  ”  is  determined  by  the  “  first-ripening  ”  and  the  resulting 
lattice  form.  In  “  after-ripening  ”  the  forces  holding  the  adsorbed 
bromide  ions  are  overcome  by  the  adsorption  of  the  gelatin,  which 
can  be  assisted  by  addition  of  certain  salts,  e.g.,  nitrates,  by  heat¬ 
ing,  or  by  dehydrating  with  alcohol.  “  After-ripening  ”  is  acceler¬ 
ated  catalytically  by  hydroxyl  ions,  and  ripening- agents  act  by 
forming  hydroxyl  ions  by  hydrolysis  or  dissociation,  or  else  by 
reacting  chemically  with  bromine.  The  bromide  ions  removed 
during  ripening  are  taken  up  by  the  gelatin,  and  the  degree  of 
“  first  ”  and  “  after-ripening  ”  depends  on  the  gelatin  used. 
Chemical  fog  is  due  to  excessive  displacement  of  adsorbed  bromide, 
and  is  identical  in  nature  with  the  latent  image.  With  emulsions 
prepared  with  excess  of  silver  instead  of  excess  of  bromide,  silver 
ions  are  adsorbed  to  the  lattice  bromine  ions  and  increase  their 
deformation,  thus  giving  enhanced  sensitivity.  On  “  after-ripen¬ 
ing  ”  or  keeping,  these  emulsions  fog,  owing  to  reduction  by  the 
developer  of  the  silver  ions  removed  from  the  lattice.  W.  C. 

[Photographic]  Ripening  Process.  IV.  Ltippo- Cramer  (Z. 
wiss.  Phot.,  1925,  23,  227 — 232 ;  cf .  this  vol.,  ii,  574). — The  sen¬ 
sitiveness  of  a  Lippmann  emulsion  is  enormously  increased  by 
digestion  at  60°,  and  the  ripened  emulsion  can  be  markedly  de¬ 
sensitised  by  treatment  with  chromic  acid,  although  the  minimum 
sensitiveness  thus  attainable  is  higher  than  that  of  the  unripened 
emulsion.  With  coarser -grained  emulsions,  the  sensitiveness  can 
be  reduced  to  that  of  the  original  emulsion.  The  difference  is  due 
to  the  light  absorption  of  the  ripened  Lippmann  emulsion  being 
much  higher  than  that  of  the  unripened  emulsion,  whereas  with 
coarser  grained  emulsions,  the  absorption  is  not  so  different  in  the 
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two  cases.  Conclusions  of  Weigert  and  Scholler  (A.,  1922,  ii,  10), 
that  in  a  silver  chloride  print-out  emulsion  not  the  silver  chloride 
but  adsorbed  silver  is  the  sensitive  material,  are  criticised.  Their 
experimental  results  are  in  accordance  with  the  usual  view  of 
chemical  sensitisation  by  silver  salts  etc.  The  preparation  and 
properties  of  “  photometer-papers  ”  are  considered.  The  behaviour 
of  emulsions  to  printing- out  is  in  no  way  parallel  with  their  ordinary 
photographic  sensitiveness.  W.  C. 

History  and  Theory  of  the  Latent  Image.  III.  Liippo- 
Cramer  (Z.  wiss.  Phot.,  1925,  23,  216 — 226). — Evidence  for  the 
mechanical  and  chemical  views  of  the  action  of  light  on  the  photo¬ 
graphic  plate  is  discussed,  prominence  being  given  to  older  observ¬ 
ations  with  iodised  silver,  and  to  physical  development  and 
“  development  by  light.”  (Cf.  this  vol.,  ii,  575.)  W.  C. 

Effect  of  Light  on  the  Interaction  of  Water  and  Sodium 
and  Potassium  Amalgams.  S.  S.  Bhatnagar,  M.  Prasad, 
and  D.  M.  Mukerji  (J.  Indian  Chem.  Soc.,  1925,  1,  263 — 272). — 
The  effect  of  light  on  the  rate  of  evolution  of  hydrogen  when  sodium 
or  potassium  amalgam  reacts  with  water  is  measured.  The  amal¬ 
gams  react  in  the  dark,  but  the  rate  of  evolution  of  the  hydrogen 
is  increased  by  the  action  of  light  from  a  carbon  arc  (X=366— 
525/x/x) .  The  increase  is  greater  the  greater  is  the  percentage  of 
metal  in  the  amalgam  up  to  a  certain  point,  after  which  the  differ¬ 
ence  decreases  with  an  increase  in  the  concentration  of  the  sodium 
or  potassium.  J.  W.  B. 

Effect  of  Light  on  the  Thermoelectric  Power  of  Selenium. 

R.  M.  Holmes  ( Physical  Rev.,  1925,  [ii],  25,  826 — 834). — Illumin¬ 
ation  causes  a  decrease  of  about  5%  in  the  thermoelectric  power  of 
selenium,  corresponding  with  a  five -fold  increase  in  conductivity. 
The  effect  may  be  explained  by  assuming  that  a  decrease  in  the 
potential  energies  of  electrons  in  the  interatomic  space  causes  an 
increase  in  the  mean  free  path  of  conducting  electrons.  A  large 
thermal  E.M.F.  is  developed  in  a  circuit  formed  entirely  of  selenium 
homogeneous  in  every  respect  except  that  a  region  of  temperature 
gradient  of  one  sign  is  illuminated  whilst  that  of  the  other  sign  is 
in  darkness;  the  illuminated  selenium  is  positive  at  the  cold 
junction.  A.  A.  E. 

Photo-activation  of  Chlorine.  W.  Taylor  {Phil.  Mag.,  1925, 
[vi],  49,  1165 — 1168). — On  the  assumption  that  the  photosynthesis 
of  hydrogen  chloride  measures  the  activation  of  chlorine,  the 
reaction  velocity  has  been  determined  for  different  spectral  ranges. 
If  hv=§E=Em—En,  the  incident  light,  if  it  is  active,  must  furnish 
8E.  If  the  final  state  Em  is  not  quantified,  v  will  be  a  threshold 
frequency.  The  activating  region  of  the  spectrum  actually  cor¬ 
responds  with  that  of  the  general  absorption  of  chlorine  itself,  i.e. 
the  threshold  frequency  is  about  4900  A.,  and  it  would  seem  as  if 
the  vibratory  motions  are  not  quantified.  The  Ribaud  fine  structure 
bands  do  not  correspond  with  the  activating  region.  R.  A.  M. 
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Mechanism  of  Photosynthesis  of  Hydrogen  Chloride  in 
the  Visible  Spectrum.  J.  Cathala  (Compt.  rend.,  1925,  181, 
33 — 36). — The  reaction  schemes  as  proposed  by  Coehn  and  others 
(A.,  1923,  ii,  206;  this  vol.,  ii,  142)  are  not  in  agreement  with 
experiment.  A  more  probable  mechanism  is  suggested.  Collision 
is  only  followed  by  reaction  when  the  encounters  occur  within  the 
active  zones  surrounding  the  molecules  of  water  vapour.  The 
catalytic  activity  of  water  vapour  is  directly  proportional  to  the 
intensity  of  illumination.  The  following  reaction  scheme  is  sug¬ 
gested  :  (i)  Cl2+^v=2Cl;  (ii)  C1+C12=C13;  (iii)  C1+02=C102; 

(iv)  Cl3+02=C102+Cl2 ;  (v)  Cl3-f  H2=2HC1+C1.  The  expression 
representing  the  rate  of  formation  of  hydrogen  chloride  from 
considerations  of  the  kinetics  of  the  above  reaction  scheme  is  : 
d[KC\ydt  =  K' .  /3/2[Cl2f2 .  [H2]/[02][Z1[C12]  +  K2I[K2]  +  tf3[02]], 
where  K' ,  Kv  K2,  K3  are  constants  and  I  the  intensity  of  the 
illumination.  The  above  formula  is  in  excellent  agreement  with 
the  experimental  data  of  (Mrs.)  Chapman  (T.,  1923,  123,  3062). 
The  mechanism  suggested  is  further  supported  by  the  wrork  of 
Baly  and  Barker  (T.,  1921,  119,  653).  J.  S.  C. 

Action  of  Light  on  Dyes  Applied  to  Cotton  Fabrics. 
Summary  of  the  Literature.  P.  W.  Cunliffe  (J.  Text. 
Inst.,  1924,  15,  T,  173 — 194). — A  review  under  the  headings  : 
comparative  tests  of  fading;  absolute  measurements;  sources  of 
light;  influence  of  the  atmosphere;  influence  of  the  colour  of 
the  light;  relation  between  active  rays  and  absorption  spectra 
of  the  dyes;  influence  of  temperature;  influence  of  added  sub¬ 
stances  and  the  protection  of  dyed  fabrics  from  fading;  theories 
of  fading  action ;  and  the  relation  between  chemical  constitution 
and  fading.  J.  C.  W. 

Xenon  Hydrate.  De  Forcrand  {Compt.  rend.,  1925,  181, 
15 — 17). — A  crystalline  hydrate  containing  6  or  7  molecules  of 
water  is  readily  formed  on  introducing  xenon  and  water  into  the 
tube  of  a  Cailletet  apparatus.  The  dissociation  pressures  of  the 
hydrate  have  been  measured  over  the  temperature  range  1-4 — • 
23*5°,  24°  being  the  critical  temperature  of  decomposition.  The 
heat  of  formation  from  liquid  water  is  18-266  cal.  The  stabilities 
of  the  hydrates  of  the  inert  gases  increase  with  increasing  molecular 
weight  of  the  gas,  the  dissociation  pressures  expressed  in  atms.  at 
0°  for  the  respective  hydrates  being  :  xenon  1*15,  krypton  14-5, 
argon  98*5.  Neon  hydrate  is  not  obtained  even  under  pressures 
as  high  q*s  260  atm.  at  0°.  Hydrate  formation  is  the  only  chemical 
process  in  which  the  inert  gases  participate.  J.  S.  C. 

Artificial  Magnesium  Silicate.  A.  Damiens  {Compt.  rend., 
1925,  180,  1843 — 1845). — The  magnesium  silicate  obtained  by  the 
reaction  of  magnesium  sulphate  and  alkali  silicates  is  always 
contaminated  with  alkali;  this  occurs  to  the  extent  of  1%  even 
when  excess  of  magnesium  salt  is  employed.  The  product  is  partly 
colloidal  and  is  especially  so  when  the  silicate  solution  is  in  excess. 
When  the  silicate  used  is  Na2Si205,  the  larger  particles  of  precipitate 
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correspond  with  the  formula  (Na2Mg)Si205,  and  the  smaller 
colloidal  particles  after  prolonged  fractionation  vary  from  1*48 
(Na2Mg)0,2Si02  to  (Na2Mg)Si205  or  (Na2Mg)Si03.  The  last  formula 
(mixed  metasilicate)  corresponds  with  the  maximum  percentage 
of  sodium  obtained  in  the  experiments.  At  the  moment  of  pre¬ 
cipitation  the  larger  particles  of  magnesium  silicate  absorb  sodium 
silicate  to  form  the  salt  (Na2Mg)Si206,  whereas  the  smaller, 
negatively  charged  particles  adsorb  sodium  ions.  The  limiting 
composition  (Na2Mg)Si03  is  reached  by  the  finest  particles.  If 
instead  of  Na2Si205  the  salt  Na2Si307  is  substituted,  the  larger 
particles  correspond  with  (Na2Mg)Si307  and  if  Na2Si03  is  used  the 
large  grains  consist  of  (Na2Mg)Si03.  The  potassium  silicates 
behave  similarly.  It.  A.  M. 

Thermal  Behaviour  of  Hydrated  Barium  Aluminate.  G. 

Malquori  (Atti  E.  Accad.  Lincei,  1925,  [vi],  1,  445 — 448). — Barium 
aluminate  pentahydrate,  BaAl204,5H20,  prepared  by  boiling  pre¬ 
cipitated  alumina  with  saturated  barium  hydroxide  solution  in 
absence  of  carbon  dioxide,  loses  3  mols.  of  water  at  190°,  becomes 
anhydrous  at  310°,  and  exhibits  two  arrests  in  the  heating  curve, 
at  725°  and  1040°,  respectively,  corresponding  with  two  stages  in 
the  decomposition  of  the  compound.  T.  H.  P. 

Mercury-Ammonia  Compounds.  P.  Ray  and  P.  C.  Bando- 
padhyay  (./.  Indian  Chem.  Soc.,  1925, 1,  235 — 246). — By  the  action 
of  ammonia  and  ammonium  carbonate  on  mercuric  chloro-iodide 
and  of  potassium  thiocyanate,  chromate,  and  arsenate  on  infusible 
white  precipitate,  several  new  mercury-ammonia  compounds  and 
derivatives  of  Millon’s  base  are  prepared.  The  addition  of  a 
solution  of  mercuric  chloro-iodide  (obtained  by  saturating  a  solu¬ 
tion  of  mercuric  chloride  with  mercuric  iodide)  dropwise  to  a  con¬ 
centrated  ammonia  solution  yields  the  compound 
6NHg2Cl,NHg2I,2H20, 

orange-yellow,  whilst  by  the  addition  of  dilute  ammonia  to  an 
excess  of  the  mercuric  chloro-iodide  solution  the  compound 
4NH2HgCl,NHg2Cl,2HgCl2,  white,  is  formed.  Addition  of  an 
excess  of  ammonium  carbonate  solution  to  mercuric  chloro-iodide 
solution  yields  the  compound  NHg2Cl,2HgCl2,NH3 ;  whilst  the 
reverse  procedure  yields  the  compound  NH2HgCl,HgCl2,2NH3. 
Addition  of  the  corresponding  mercuric  bromo-iodide  to  ammonia 
yields  mixtures  of  variable  compositions,  the  reverse  process  yield¬ 
ing  dimercurammonium  bromide,  which  is  also  obtained  by  the 
action  of  ammonium  carbonate.  The  action  of  potassium  salts 
on  infusible  white  precipitate  (cf.  Balestra,  A.,  1893,  ii,  278)  pro¬ 
ceeds  through  the  formation  of  a  stable  intermediate  compound 
to  form  derivatives  of  Millon’s  base,  potassium  thiocyanate  yielding 
the  compound  NHg2SCN ;  potassium  chromate  yields 

(NH2Hg20)2Cr04 

(cf.  Hensgen,  A.,  1887,  218);  potassium  bromide  and  iodide  yield 
the  dimercurammonium  bromide  and  iodide,  respectively.  Potass¬ 
ium  arsenite  reduces  an  infusible  white  precipitate,  but  the  com¬ 
pound  (NH2Hg20)3As04,3H20,  which  may  be  regarded  as  the 
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arsenate  of  Millon’s  base,  is  obtained  when  freshly-prepared  mer¬ 
curic  arsenate  is  digested  with  ammonia.  Nitrogen  trioxide  passed 
into  a  cold  aqueous  suspension  of  infusible  white  precipitate  forms 
a  double  salt  of  mercuric  chloride  and  ammonium  nitrite  which 
could  not  be  isolated  in  the  pure  state.  Zinc  and  cadmium 
ammonium  chlorides  react  with  infusible  white  precipitate  to  produce 
fusible  white  precipitate.  J.  W.  B. 

Chemical  Compounds  of  Salts  in  the  Electric  Arc.  T. 

Peczalski  and  G.  Mokrzycki  (Compt.  rend.,  1925,  180,  1829 — 
1831). — Two  carbon  poles  are  maintained  at  a  fixed  distance 
apart  and  connected  to  a  constant  voltage  supply.  One  pole  tapers 
to  a  point  and  in  the  crater  of  the  other  mixtures  of  definite  com¬ 
position  are  placed.  The  fall  of  potential  across  the  arc  is  measured. 
Using  known  mixtures  of  lime  and  alumina,  the  observed  voltage 
is  plotted  against  the  percentage  of  either  constituent.  On  the 
same  graph,  the  m.  p.  curve  of  mixtures  is  plotted.  On  both 
curves  two  minima  are  observed  corresponding  with  the  com¬ 
pounds  Al203,Ca0  and  3Al203,5Ca0.  Further  results  indicate  the 
existence  of  a  compound  3KCl,NaCl  which  would  only  be  formed 
at  the  temperature  of  the  arc.  The  higher  is  the  m.  p.  or  b.  p. 
of  the  salt  in  the  crater,  the  less  is  the  energy  needed  to  maintain 
the  arc.  Thus,  as  in  thermal  analysis,  whenever  maxima  or  minima 
occur  in  the  potential-composition  curves,  these  correspond  with 
mixtures  of  which  the  m.  p.  or  b.  p.  are  sharply  different  from 
those  of  neighbouring  mixtures,  i.e.,  the  discontinuities  may  corre¬ 
spond  with  definite  compounds.  R.  A.  M. 

Hydrolysis  of  Mica.  P.  A.  Zemiattschenski  (Ann.  Inst. 
Anal.  Physico-Chim.  Leningrad,  1925,  2,  484 — 485). — When  heated 
with  water,  muscovite  undergoes  energetic  hydrolysis  and  gradually 
approaches  kaolinite  in  composition.  The  extent  to  which  this 
change  takes  place  depends  on  the  duration  of  the  action  and  on 
the  fineness  of  the  mica;  the  change  may  be  accelerated  and 
rendered  complete  by  raising  the  temperature.  Muscovite  is 
decomposed  more  readily  than  kaolinite  when  treated  with  10% 
hydrochloric  acid  solution.  Slight  hydrolytic  decomposition  of 
muscovite  doubtless  plays  a  large  part  in  the  process  of  the  decay 
of  mica.  T.  H.  P. 

Stannic  Iodide  Complexes.  V.  Auger  and  T.  Karantassis 
(Compt.  rend.,  1925,  180,  1845 — 1847). — Stannic  iodide  is  gradually 
hydrolysed  in  dilute  hydriodic  acid  solution  and  more  readily  in 
aqueous  solution.  Addition  of  sodium,  potassium  or  ammonium 
odide  to  these  solutions  does  not  modify  their  properties,  but 
addition  of  rubidium  or  csesium  iodides  or  of  the  hydriodides  of 
strong  bases  leads  to  the  formation  of  stable  complex  salts,  of 
which  the  following  (X2SnI6)  are  described  :  rubidium  stannic 
iodide,  caesium  stannic  iodide,  tetramethylarsonium  stannic  iodide. 
Mixed  crystals  of  the  composition  K2[SnBr5.75I0.25]  and 
_  NH4[SnBr5.35I0.65], 

respectively,  are  obtained  on  adding  potassium  or  ammonium 
iodide  to  concentrated  solutions  of  stannic  bromide.  L.  F.  H. 
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So-called  Lead  Suboxide.  A.  E.  van  Arkel  (Rec.  trav. 
chim.,  1925,  44,  652 — 654). — An  examination  of  the  X-ray  spectrum 
of  lead  suboxide,  obtained  by  carefully  heating  lead  oxalate,  shows 
this  to  be  a  mixture  of  tetragonal  lead  oxide  and  the  metal.  The 
dimensions  of  the  unit  cell  of  the  tetragonal  lead  oxide  existing 
in  this  mixture  are  :  length  of  base,  3*87  A.,  and  height,  5-02  A. 

L.  L.  B. 

Imino  Group.  E.  Oliveri-Man d ala  ( Oazzetta ,  1925,  55, 
271 — 279). — Consideration  of  Schmidt’s  results  (A.,  1924,  i,  721) 
in  the  light  of  the  work  of  the  author  since  1913  shows  that,  in 
Schmidt’s  reactions,  not  addition  of  the  imino  radical  resulting 
from  the  decomposition  of  the  azoimide  by  the  action  of  the  sulphuric 
acid,  but  rather  a  preliminary  addition  of  the  azoimide  to  the 
carbonyl  group  of  the  aldehyde  or  ketone,  with  initial  formation 
of  the  corresponding  azides,  must  be  assumed.  These  azides  are 
then  readily  able  to  undergo  further  changes  to  yield  the  compounds 
obtained  by  Schmidt.  That  such  addition  of  azoimide  can  occur 
may  be  proved  by  the  fact  that  anhydrous  solutions  of  azoimide  in 
a  ketone  or  an  aldehyde  often  form  crystalline  deposits,  presumably 
of  the  additive  compounds.  T.  H.  P. 

Complex  Salts  of  Antimony  Trichloride.  S.  Miyake  (Mem. 
Coll.  Eng.  Kyushu ,  1925,  3,  187 — 193). — Equilibria  in  the  system, 
potassium  chloride  :  antimony  trichloride  :  10*55%  aqueous  hydro¬ 
chloric  acid  solution,  have  been  determined  at  25°.  The  solu¬ 
bilities  of  potassium  chloride  in  water  and  10-55%  hydrochloric  acid 
solution  are  26-27%  and  12-75%,  respectively,  and  of  antimony 
trichloride  90-90%  and  90-07%.  Two  complex  salts,  2KCl,SbCl3 
and  7KCl,3SbClg,  have  been  shown  to  exist,  but  no  mixed  crystals 
such  as  found  by  Jordis  (A.,  1903,  ii,  603).  M.  S.  B. 

Selenic  Acid  and  the  Selenates.  V.  Lenher  and  E.  J. 
Wechter  (J.  Amer.  Chem.  Soc.,  1925,  47,  1522 — 1523). — The 
selenites  of  potassium,  sodium,  lithium,  rubidium,  csesium,  barium, 
and  strontium  are  converted  into  selenates  on  roasting  in  the  air. 
Selenates  are  also  formed  when  the  corresponding  carbonates  are 
roasted  with  selenium  dioxide  or  selenium.  Solutions  of  selenic 
acid  may  be  obtained  by  treatment  of  aqueous  suspensions  of 
barium  selenate  or  solutions  of  potassium  selenate  with  sulphuric 
or  perchloric  acids,  respectively.  Selenic  acid  of  a  high  degree  of 
purity  is  obtained  by  the  latter  method.  J.  S.  C. 

Cobalti-ammine  Chromates  and  Chromato-cobalti-am- 
mines.  P.  Bay  and  P.  V.  Sarkar  (J.  Indian  Chem.  Soc.,  1925, 
1,  289 — 296;  cf.  Briggs,  T.,  1919,  115,  67). — The  action  of  chromic 
acid  on  carbonato-tetrammine-  and  carbonato-pentammine-cobaltic 
salts  is  investigated.  The  following  new  co-ordination  compounds 
are  prepared  and  evidence  for  their  constitution  is  given  :  chromato - 
tetramminecobaltic  dichromate  monohydrate, 

[(NH3)4CoCr04]2Cr207,H20 
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(anhydrous .  compound  obtained  by  drying  over  sulphuric  acid), 
by  the  action  of  the  carbonato-tetramminecobaltic  nitrate  on 
chromic  acid  :  dichromato-tetramminecobaltic  dichromate , 
[(NH3)4CoCr207]2Cr207,H20, 

is  obtained  when  a  larger  proportion  of  chromic  acid  is  employed ; 
dichromato-pentamminecobaltic  chromate , 

2[(NH3)5CoCr207]2Cr04,3H20, 
and  aguopentamminecobaltic  dichromate , 

[(NH3)5CoH20]2(Cr207)3,2H20, 

are  obtained  under  corresponding  conditions  from  the  carbonato- 
pentammine  salt.  By  the  action  of  ammonium  dichromate  and 
ammonia  on  freshly-precipitated  cobalt  hydroxide  chromato-penU 
amminecobaltic  chromate ,  [(NH3)5CoCr04]2Cr04,2H20,  is  obtained 
which  on  recrystallisation  from  dilute  acetic  acid  yields  the  aquo- 
pentamminechromate  dichromate ,  [(NH3)5CoH20]2Cr04(Cr207)2,H20. 

J.  W.  B. 

Reaction  Products  of  Ruthenium  Tetr oxide  and  Hydro¬ 
chloric  Acid.  S.  Aoyama  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1925, 
14,  1 — 24). — Ruthenium  tetroxide  reacts  with  dry  hydrogen 
chloride  to  form  very  hygroscopic,  reddish-brown  needles  of  tetra- 
chlorodioxyruthenic  acid ,  H2Ru02C14,3H20.  This  compound  is 
very  soluble  in  water  and  alcohol;  the  dilute  aqueous  solution 
rapidly  hydrolyses  giving  a  black  colloidal  precipitate.  With 
ammonium  chloride  a  black,  crystalline  precipitate  of  a  mixture 
of  ammonium  hexachlororuthenate  and  pentachlororuthenite  is 
formed  and  the  mother-liquor  contains  ruthenium  tetroxide.  When 
heated  with  an  excess  of  ammonia  the  solution  deposits  violet 
crystals  of  a  new  ruthenium  ammine,  Ru(NH3)3(H20)2Cl2.  Con¬ 
centrated  hydrochloric  acid  and  chlorine  convert  tetrachlorodioxy- 
ruthenic  acid  into  hexachlororuthenic  acid  which  yields  a  brown, 
crystalline  ammonium  salt,  (NH4)2RuCl6,0*5H2O,  readily  soluble 
in  water,  but  insoluble  in  concentrated  hydrochloric  acid. 
Ammonium  hexachlororuthenate  solutions  slowly  give  a  violet-black 
precipitate  with  hydrogen  sulphide,  precipitation  of  the  ruthenium 
being  complete  in  24  hrs. ;  no  blue  intermediate  compound  is  formed 
in  this  reaction.  Potassium  hexachlororuthenate,  K2RuC16,  obtained 
in  a  similar  way  to  the  ammonium  salt,  crystallises  in  dark  brown 
octahedra,  readily  soluble  in  water,  giving  a  yellow  solution  which 
yields  a  black  precipitate  of  ruthenium  tetrahydroxide  when  boiled 
with  sodium  hydroxide.  When  potassium  hexachlororuthenate 
is  heated  at  540°  in  a  current  of  hydrogen  chloride,  a  new  potassium 
pentachlororuthenite  (K2RuC15)  is  obtained  which  differs  in  many 
properties  from  those  described  by  Howe  (A.,  1904,  ii,  490)  and 
earlier  workers.  Its  aqueous  solution  is  much  paler  in  colour 
and  more  stable  than  those  of  the  other  two  forms,  and  gives  a 
deep  blue  colour  with  sodium  hydroxide  which  changes,  on  keeping, 
to  a  greenish-yellow,  and  finally  a  black  precipitate  is  deposited. 
With  hydrogen  sulphide,  the  solution  slowly  becomes  bright 
green,  then  azure-blue,  and  finally  colourless.  When  tetrachloro- 
dioxyruthenic  acid  is  heated  at  400°  in  a  stream  of  oxygen, 
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ruthenium  dioxide  is  obtained  as  a  lustrous,  black  mass  resembling 
graphite.  A.  R.  P. 

Preparation  of  Conductivity  Water.  I.  Bencowitz  and  H.  T. 
Hotchkiss,  jun.  ( J .  Physical  Chon.,  1925,  29,  705 — 712). — A 
still  has  been  designed  which  supplies,  practically  continuously, 
water  of  a  conductivity  of  0-06 — 0*07  X  10~6  ohm"1.  Twenty 
litres  of  tap  water  are  digested  near  the  b.  p.  with  alkaline 
permanganate  and  distilled  into  a  second  boiler  where  carbon 
dioxide  is  removed  by  passing  a  current  of  purified  air  through  the 
hot  water.  This  water  is  in  turn  distilled  and  the  vapour  enters  a 
preliminary  air  condenser  and  steam  trap,  where  about  20%  is 
collected;  80%  of  the  steam  passing  this  is  condensed  in  a  warm 
water  condenser  and  constitutes  the  conductivity  water.  The  still 
is  constructed  of  copper  and  block  tin  and  is  completely  water- 
sealed  against  influx  of  laboratory  air.  A.  G. 

Preparation  of  Selenic  Acid  and  of  certain  Selenates.  V. 

Lenher  and  C.  H.  Kao  (J.  Amer.  Chem.  Soc.,  1925,  47,  1521 — 
1522). — The  halogen  acids  formed  in  the  preparation  of  selenic  acid 
by  oxidation  of  selenious  acid  by  chlorine  or  bromine  are  best 
removed  by  addition  of  silver  carbonate  in  quantity  slightly  in 
excess  of  that  necessary  to  precipitate  the  halogen.  The  small 
amount  of  soluble  silver  selenate  is  decomposed  by  hydrogen  sulphide. 
The  acid  solution  can  be  concentrated  on  the  water-bath  to  about 
80%  and  to  higher  concentrations  under  diminished  pressure. 
From  the  mixed  acid  solution  obtained  by  chlorination  of  selenious 
acid,  selenates  may  be  prepared  by  neutralisation  with  metallic 
carbonates.  The  sparingly  soluble  selenates  of  lead,  barium, 
strontium,  and  calcium  are  obtained  as  precipitates.  In  the  case 
of  soluble  selenates,  metallic  chlorides  are  removed  by  treatment 
with  alcohol  or  acetone,  the  residue  being  redissolved  in  water  and 
reprecipitated  by  either  of  these  solvents.  J.  S.  C. 

Molybdenum  Pentoxide.  W.  Wardlaw  and  F.  H.  Nicholls 
(J.  Chem.  Soc.,  1925,  127,  1487). — Molybdenum  pentoxide  can  be 
prepared  by  heating  the  oxysulphate  (A.,  1924,  ii,  766)  or  the 
oxyoxalate  (J.,  1925,  127,  1311)  of  tervalent  molybdenum  in  a 
current  of  nitrogen:  Mo20(S04)2=Mo205-f 2S02 ;  Mo20(C204)2= 
Mo205+4C0.  W.  T. 

Hydrogen  Electrode.  F.  Vles  and  C.  Vellinger  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  771 — 772). — The  apparatus,  which  is  designed 
for  plL  measurements,  consists  of  two  vessels  connected  by  a  three- 
way  cock  with  a  lateral  discharge  tube.  The  liquid  under  test 
(about  3  c.c.)  is  placed  in  the  upper  vessel,  which  is  slightly  conical 
in  form  and  carries  a  thermometer,  in  addition  to  the  platinum 
spiral  forming  the  hydrogen  electrode.  The  level  of  the  liquid  is 
adjusted  by  opening  the  cock  to  the  discharge  tube  so  that  the 
platinum  spiral  is  immersed  about  2 — 3  mm.  below  the  surface  of 
the  liquid,  whilst  on  the  four  or  five  spirals  remaining  above  the 
liquid  a  current  of  hydrogen  impinges  from  a  side  tube,  the  gas 
escaping  by  a  second  side  tube  in  the  upper  part  of  the  vessel.  The 
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lower  vessel  serves  as  the  calomel  electrode  and  is  connected  by  a 
side  tube  with  a  reservoir  containing  saturated  potassium  chloride 
solution,  a  second  side  tube  admitting  the  wire  contact  with  the 
mercury.  R.  B. 

Apparatus  to  Measure  the  Coefficient  of  Deviation  from 
Boyle’s  Law.  Determination  for  Acetylene.  J.  T.  Howarth 

and  F.  P.  Burt  {Trans.  Faraday  Soc.,  1925,  20,  544 — 549). — 
Improvements  in  the  design  of  the  apparatus  used  by  Whytlaw- 
Gray  and  Burt  (T.,  1909,  95,  1659)  for  measuring  the  compressibility 
of  gases  are  described.  The  compressibility  at  0°  of  acetylene  after 
very  careful  purification  has  been  measured  for  pressures  from 
105-42  mm.  to  757-34  mm.  of  mercury.  The  relation  between 
pv  and  p  over  the  experimental  pressure  range  is  linear  and  the 
coefficient  of  deviation  from  Boyle's  law  {d{pv)jdp  .  1  /pnv0)  between 
0  and  1  atm.  is  —0-00884.  Experiments  indicate  that  the  variation 
of  the  sorption  of  acetylene  on  the  glass  walls  is  negligible.  F.  G.  S. 

Spiral  Springs  of  Quartz.  H.  G.  Smith  [Nature,  1925,  116, 
14 — 15). — A  description  of  the  method  of  making  spiral  springs  of 
silica  for  use  in  the  measurement  of  sorption.  A.  A.  E. 

Substitute  for  a  Liquid  Air  Trap  for  Mercury  Vapour  in 
Vacuum  Systems.  A.  L.  Hughes  and  F.  E.  Poindexter  ( Nature , 
1925,  115,  979). — About  1  g.  of  sodium  or  potassium  is  placed  in  a 
trap  between  the  diffusion  pump  and  the  apparatus  to  be  exhausted 
and,  after  evacuation,  is  distilled  on  to  the  walls.  The  method  is  as 
efficient  as  that  employing  liquid  air,  the  lowest  pressure  obtained, 
5  X  1(T9  mm.,  being  probably  due  to  insufficient  heat  treatment  of 
the  ionisation  gauge  and  connecting  tubes.  A.  A.  E. 

Simple  Circulation  Pump  for  Gases.  A.  W.  C.  Menzies, 
E.  M.  Collins,  and  P.  L.  Tyson  ( Science ,  1925,  61,  288). — Mercury 
droplets  are  carried  to  an  upper  reservoir  by  means  of  an  air  blast ; 
in  the  fall- tube  (2*5  mm.  bore),  the  droplets  paddle  the  gas  round  a 
closed  system  the  walls  of  which  are  of  glass  and  mercury  only. 
The  apparatus  requires  about  7  c.c.  of  mercury,  and  will  operate 
against  back  pressures  corresponding  with  a  head  of  30  cm.  of  water 
at  a  rate  of  2  litres  per  hr. ;  if  the  back  pressure  or  resistance  is 
negligible,  8  litres  per  hr.  may  be  circulated.  A.  A.  E. 

Hydrogen  Liquefying  Cycle  and  Cryostat  for  the  Main¬ 
tenance  of  Low  Temperatures.  W.  M.  Latimer,  R.  M.  Buf¬ 
fington,  and  H.  D.  Hoenshel  (J.  Amer.  Chem.  Soc.,  1925,  47, 
1571 — 1576). — A  combined  hydrogen  liquefier  and  cryostat,  suitable 
for  use  in  the  determination  of  physical  constants  at  very  low 
temperatures,  is  described.  Electrolytic  hydrogen  may  be  freed 
from  oxygen  by  passing  first  over  concentrated  sulphuric  acid  to 
remove  alkali  spray  and  then  through  a  tube  containing  a  nickel 
catalyst.  A  convenient  catalyst  is  obtained  by  soaking  small 
pieces  of  porous  brick  in  nickel  nitrate,  heating  to  convert  into  oxide 
and  later  reducing  to  nickel  in  the  catalyst  tube.  By  this  means  the 
oxygen  content  may  be  reduced  to  0-01  % .  Small  amounts  of  oxygen 
may  be  determined  by  bubbling  a  known  volume  of  gas  through  an 
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alkaline  solution  of  pyrocatechol  and  ferrous  sulphate,  the  resulting 
red  tint  being  compared  with  those  obtained  from  known  oxygen- 
hydrogen  mixtures.  Permanent  standards  for  comparison  may  be 
prepared  from  known  concentrations  of  ferric  salt.  J.  S.  C. 

Ionisation  and  Catalysis  Experiments  suitable  for  Lecture 
Demonstrations.  I.  M.  Kolthoff  ( Chern .  Weekblad,  1925,  22, 
356 — 357). — The  substance  most  suitable  to  illustrate  association 
of  ions  of  a  salt  in  solution,  and  consequent  precipitation,  on  addition 
of  another  solution  containing  either  the  cation  or  the  anion,  is 
silver  salicylate.  A  0-01 N- solution  of  mercuric  chloride  in  OlA7- 
mercuric  nitrate  gives  no  precipitate  with  silver  nitrate  unless  a 
large  excess  of  the  latter  is  added.  Many  well-known  experiments 
suitable  for  illustration  of  catalytic  reactions  are  mentioned. 

S.  I.  L. 
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Chemical  Classification  of  the  Mica  Group.  I.  Acid 
Micas.  A.  F.  Hallimond  (Min.  Mag.,  1925,  20,  305 — 318). — 
Analyses  selected  from  the  literature  are  calculated  to  molecular 
proportions  with  (Si,Ti)02=600.  In  the  soda  and  potash  micas 
K20-f  Na20  is  then  near  100.  The  molecular  proportions  of  R203 
plotted  against  RO  give  points  along  a  line  from 
K20,3Al203,6Si02,2H20 

(muscovite)  to  K20,2Al203,R0,6Si02,2H20  (phengite),  show¬ 
ing  a  replacement  of  R203  by  RO,  as  previously  suggested  for 
glauconite  (A.,  1922,  ii,  861).  In  the  lithia  micas  SiO2=600, 
1^0= 100,  Li20—  100,  and  R203  plotted  against  RO  gives  two  series  : 
K20,Li20,2Al203,6Si02,2H20  (lepidolite)  to 

“  K20,Li20,Al203,R0,6Si02,2H20 
(cryophyllite),  and  lepidolite  to  K20,Li20,2Al203,3R0,6Si02,2H20 
(protolithionite).  Abbreviated  graphical  formulae  are  given  for 
these.  L.  J.  S. 

Tourmalinisation  in  the  Dartmoor  Granite.  A.  Brammall 
and  H.  F.  Harwood  (Min.  Mag.,  1925,  20,  319 — 330). — The 
various  modes  of  occurrence  of  tourmaline  in  the  Dartmoor  granite 
mass  are  described  (A.,  1923,  ii,  777).  Little  of  it  seems  to  be  a 
primary  constituent  of  the  rock,  and  it  has  been  largely  developed 
at  the  expense  of  the  felspar  and  biotite  by  pneumatolytic  processes 
connected  with  the  later  more  acid  types  of  intrusion.  Dark 
nodules  consisting  of  an  intimate  intergrowth  of  tourmaline  and 
quartz  represent  basic  clots  in  the  magma.  L.  J.  S. 

Potash-oligoclase  from  Mt.  Erebus,  Antarctic,  and 
Anorthoclase  from  Mt.  Kenya,  East  Africa.  E.  D.  Mountain 
(Min.  Mag.,  1925,  20,  331 — 345). — Loose  crystals  of  felspar, 
previously  referred  to  anorthoclase,  from  the  crater  of  Mt.  Erebus, 
are  of  two  types  with  respect  to  their  crystal  habit.  They  have 
d  2-620,  refractive  indices  a  1-536,  (3  1-539,  y  1-541,  and  gave  analyses 
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I  and  II,  corresponding  with  Or^Ab^An^  and  Or^Ab^An^, 
respectively.  The  felspar  crystals  from  Mt.  Kenya  also  occur  in 
tuffs  in  the  crater;  these  have  d  2-602,  refractive  indices  a  1-526, 
3  1-530,  y  1-532,  and  gave  analysis  III,  corresponding  with 
Or27Ab63An10. 


Si02.  A1203.  Fe203.  FeO.  CaO.  MgO. 

1 .  62-79  22-12  036  041  3-76  — 

II .  62-49  21-86  030  1-31  3-74  0  16 

HI .  64-33  20-94  0-20  0-58  2-01  — 

Na20.  K20.  H20  +  110°.  H20  -  110°.  Total. 

1 .  7-35  2-98  0-19  0-07  100-03 

II .  7-20  3-26  0-04  —  100-36 

III .  7-22  4-71  0-27  0-10  100-36 


These  and  certain  other  felspar  analyses  taken  from  the  literature 
when  plotted  on  a  triangular  diagram  with  Or,Ab,An  at  the  three 
comers  fall  along  a  line  between  Ab650r35  and  Ab65An35.  The 
physical  constants  (cleavage-angle,  extinction- angles,  refractive 
index,  optic  axial  angle,  and  density)  are  plotted  against  the  com¬ 
position  for  these  felspars.  Those  towards  the  Ab65An35  end  are 
called  potash-oligoclase,  whilst  those  towards  the  Ab650r35  end  are 
called  anorthoclase.  The  nomenclature  of  the  felspars  as  represent¬ 
ing  a  three-component  system  is  discussed,  and  the  bearing  of  this 
on  petrographical  nomenclature  is  pointed  out.  L.  J.  S. 

Chalk  and  Flint.  G.  Linck  and  W.  Becker  ( Chemie  der 
Erde,  1925,  2,  1 — 14). — An  outline  is  given  of  the  various  views  on 
the  formation  of  flint  in  chalk.  Experiments  were  made  with 
solutions  of  colloidal  silica  (containing  0-5 — 0-8%  Si02)  in  the 
presence  of  precipitated  calcium  carbonate  (vaterite  and  calcite). 
The  amount  of  silica  adsorbed  is  greater  with  smaller  sizes  of  grain 
of  the  calcium  carbonate.  Precipitates  obtained  from  solutions  of 
calcium  hydrogen  carbonate  in  the  presence  of  soluble  silica  contain 
up  to  17%  Si02,  the  amount  depending  on  the  concentration  of 
the  solutions.  Treatment  of  these  precipitates,  after  heating 
at  50 — 200°,  with  dilute  solutions  of  sodium  chloride,  sodium 
hydroxide,  ammonia,  etc.,  causes  a  portion  of  the  adsorbed  silica 
to  pass  into  solution  again.  It  can  be  again  coagulated  by  the  action 
of  magnesium  carbonate  or  of  calcium  carbonate  solution  in  the 
presence  of  sodium  chloride.  The  conclusion  is  therefore  reached 
that  in  the  formation  of  chalk  the  silica  was  originally  distributed 
throughout  the  material,  as  a  pellicle  around  the  minute  grains 
of  calcium  carbonate.  The  re-dissolution  of  the  silica  in  the  presence 
of  alkali  and  ammonia  from  organic  remains  would  leave  the  calcium 
carbonate  with  a  loose  open  texture.  Migration  and  coagulation  in 
cavities  and  crevices  would  give  rise  to  nodules,  bands,  and  veins 
of  flint.  Analyses  of  chalk  from  Riigen  show  0-81 — 1-54%  Si02, 
the  amount  varying  with  the  distance  from  the  bands  of  flint. 

L.  J.  S. 

Chemical  Alteration  of  Granite  beneath  Peat.  E.  Blanc k 
and  A.  Rieser  ( Chemie  der  Erde,  1925,  2,  15 — 48). — A  detailed 
review  and  discussion  is  given  of  the  literature  on  the  formation  of 
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clay  or  kaolin  by  weathering  processes,  more  particularly  in  associ¬ 
ation  with  peat  and  lignite  deposits.  Analyses  are  compared  of 
fresh  granite,  from  the  Harz  Mts.,  and  of  the  weathered  rock  taken 
from  below  a  layer  of  peat  and  from  the  surface.  There  is  no 
evidence  of  the  formation  of  kaolin  under  these  conditions.  Sul¬ 
phuric  anhydride  was  found  in  the  weathered  products,  in  peat, 
sphagnum-moss,  and  moor-waters;  and  it  is  concluded  that  this 
has  some  action  in  the  weathering  processes.  L.  J.  S. 

Weathering  of  Sandstone  by  Circulating  Solutions.  F. 

Klander  ( Chemie  der  Erde,  1925,  2,  49—82). — The  peculiar  forms 
of  weathering  shown  by  the  sandstones  of  Saxon  Switzerland  and 
the  Palatinate  are  attributed  to  the  action  of  circulating  solutions 
containing  humus  compounds  and  sulphates  derived  from  the 
surface  vegetation.  Analyses  are  given  of  the  portions  extracted 
by  water  from  the  rocks  and  from  the  soils  derived  from  them. 

L.  J.  S. 

Chemical  Constitution  of  the  Gehlenite-Melilite  Group. 

B.  Gossner  ( Chemie  der  Erde,  1925,  2,  103 — 113). — The  isomor- 
phous  mixing  of  such  complex  molecules  as  suggested  by  Buddington 
(A.,  1922,  ii,  155)  is  regarded  as  improbable ;  and  the  author  traces 
a  connection  between  the  minerals  of  the  gehlenite-melilite  group 
and  the  monoclinic  (“  pseudo- tetragonal  ”)  pyroxenes.  They  are 
regarded  as  double  compounds  CaO-j-  pyroxene,  of  the  form 
Ca0,[Si03Ca,Si03Mg],  where  Si03Mg  is  replaceable  by  A1203,  and 
Si206MgCa  by  Si206AlNa.  Gehlenite  is  written  Ca0,[Si03Ca,Al203] 
and  melilite  as  2Ca0,[Si206MgCa,Si206AlNa].  Akermanite 
approaches  Ca0,[Si03Ca,Si03Mg].  L.  J.  S. 

Relations  between  Hydrocarbons  and  Carbonates  in  Silex 
and  Phtanites.  J.  de  Lapparent  {Compt.  rend.,  1925,  180, 
1858 — 1859). — In  certain  siliceous  carbonates,  the  carbonate  appears 
to  have  been  destroyed,  leaving  a  liquid  inclusion  probably  of  hydro¬ 
carbons.  Small  rhombohedra  of  carbonates  are  often  found.  The 
liquid  inclusion  has  a  polyhedric  contour  made  up  of  faces  of  crystals. 

R.  A.  M. 

White  Chlorite  from  Madagascar.  J.  Orcel  {Compt.  rend., 
1925,  180,  1672 — 1674). — A  description  of  a  white  chlorite  found 
in  the  form  of  very  large  crystals  in  Madagascar.  The  composition 
corresponds  approximately  with  the  empirical  formula 
7SiO2,3Al2O3,12MgO,10H2O. 

The  crystals  are  very  good  electrical  insulators,  d  2-735,  nI)g=  1-5904 ; 
nDm= 1-5754  (calc.);  ^=1-5749.  W.  H.-R. 
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New  Type  of  Nephelometer.  K.  Kingslake  (Trans.  Opt. 
Soc.,  1924—25,  26,  53 — 62). — Concentrated  light  from  a  small 
source  is  reflected  upwards  into  two  vertical  glass  tubes,  one  long 
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one  containing  a  standard  and  the  other,  a  short  one,  the  solution 
to  be  examined.  The  incident  light  passes  vertically  upwards, 
the  scattered  light  being  observed  from  the  front;  a  Nutting 
prism  is  employed  to  bring  the  two  fields  into  optical  contact. 
The  long  tube  containing  the  standard  is  moved  vertically  up  or 
down  until  the  fields  balance.  As  standards,  known  equivalent 
amounts  of  silver  nitrate  and  sodium  chloride  in  pure  water,  boiled 
and  filtered  sterilised  soap  solutions,  and  silica  gels  are  suggested. 

S.  I.  L. 

New  Method  of  Quantitative  Analysis  by  Means  of  X-Rays. 

E.  Delauney  {Compt.  rend.,  1925,  180,  1658 — 1661). — If  a  mono¬ 
chromatic  beam  of  X-rays  is  passed  through  an  aqueous  solution 
contained  in  a  cell  of  standard  size,  the  absorption  may  be 
represented  by  a  relation  of  the  type  /=/0e'(a»mi+a*n,2+ •  ^  where 
I  and  I0  refer  to  the  solution  and  to  pure  water,  respectively, 
mvm2  .  .  .  are  the  weights  of  the  different  elements  dissolved  in 
unit  volume  of  the  solution,  and  ava2  .  .  .  are  characteristic 
constants  for  the  elements  concerned  for  the  particular  wave-length 
used.  Hence  if  ava2  .  .  .  are  previously  determined  for  various 
wave-lengths,  measurements  of  X-ray  absorption  will  enable  the 
concentrations  of  the  different  elements  in  a  solution  to  be  deter¬ 
mined.  In  general,  if  n  elements  are  present,  n  different  wave¬ 
lengths  must  be  used  so  as  to  make  the  number  of  equations  equal 
to  the  number  of  unknown  quantities,  but  in  practice  the  relatively 
small  absorption  of  some  elements  enables  these  to  be  neglected  and 
may  simplify  the  problem,  whilst  in  cases  of  single  salts  the  molecular 
absorption  may  be  substituted  for  that  of  the  different  elements. 
When  tested  with  solution  of  barium  and  strontium  chlorides,  and 
of  alkali  halides,  the  relative  error  found  varied  from  10%  to  <1%. 

W.  H.-R. 

Modified  Electrometric  Method  for  the  Determination  of 
Hydrogen-ion  Concentration.  S.  Glasstone  {Analyst,  1925, 
50,  327 — 330). — A  small  platinised  platinum  cathode  placed  in  the 
solution  of  which  the  hydrogen-ion  concentration  is  required  was 
found  to  have  the  same  potential  as  that  of  an  ordinary  hydrogen 
electrode  in  the  same  solution,  if  a  small  polarising  current  is  applied 
until  the  evolution  of  bubbles  just  commences.  The  hydrogen-ion 
concentration  may  then  be  determined  from  the  equation 
e=BT/F  loge[H'j, 

that  is,  e=0  058  log10  [H’]  at  18°.  By  this  method  the  apparatus 
necessary  for  the  supply  of  pure  hydrogen  is  eliminated  and  equili¬ 
brium  may  be  rapidly  attained,  and  with  alkaline  solutions  the 
superiority  of  the  method  is  very  marked.  It  is  necessary  that  the 

value  of  the  solution  should  be  less  than  3  or  more  than  1 1  unless 
the  solutions  are  well  buffered.  D.  G.  H. 

Application  of  the  Quinhydrone  Electrode  to  the  Measure¬ 
ment  of  j>H  Values  in  Solutions  Containing  Copper  Ions  and 
Other  Bivalent  Ions.  J.  B.  O’Sullivan  {Trans.  Faraday  Soc., 
July  1925,  advance  proof,  3  pp.). — The  quinhydrone  electrode  may 
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be  used  for  determining  the  pu  of  many  solutions  of  metallic  salts 
where  the  hydrogen  electrode  on  account  of  its  greater  reducing 
power  is  inapplicable,  e.g.,  in  solutions  of  nickel,  copper,  lead,  and 
cadmium  salts.  By  the  use  of  this  electrode  the  pn  of  a  0  IN- copper 
sulphate  solution  made  from  salt  of  A.R.  quality  was  found  to  be 
414  and  the  degree  of  hydrolysis  0-072%.  A.  R.  P. 

Determination  of  Organically  Combined  Halogen.  M. 

Busch  ( Z .  angew.  Chem.,  1925,  38,  519 — 521). — In  alcoholic  potash 
solution  hydrazine  can  be  decomposed  by  a  suitable  catalyst  into 
nitrogen  and  hydrogen.  If  this  reaction  is  carried  out  in  the 
presence  of  an  organic  halogen  compound,  the  halogen  is  completely 
eliminated  and  can  be  determined.  The  catalyst  is  prepared  by 
treating  calcium  carbonate  with  a  solution  of  palladium  chloride. 
The  method  cannot  be  used  for  compounds  containing  sulphur, 
phosphorus,  arsenic,  or  mercury,  owing  to  their  poisonous  effect  on 
the  catalyst.  A  series  of  results  is  given  in  which  the  accuracy  of 
the  method  is  established.  F.  R. 

Micro  Determination  of  Chlorides,  Bromides,  and  Iodides 
together.  R.  Strebinger  and  I.  Pollak  ( Mikrochem .,  1925, 
3,  38 — 59). — Whilst  macrochemical  separation  of  iodine  from 
chlorine  and  bromine  by  means  of  thallous  iodide  is  quantitative, 
the  solubility  of  the  latter  is  sufficient  to  affect  microchemical  deter¬ 
minations,  even  in  presence  of  ammonium  salts,  alcohol,  pyridine,  or 
acetone.  The  best  results  are  obtained  with  acetone  and  water 
(1:2  by  vol.),  using  5%  thallous  sulphate  solution,  but  are  1 — 2% 
too  low.  The  electrolytic  determination  of  halogens,  using  a  silver 
anode,  is  also  found  unsuitable  for  micro  determinations.  The 
insolubility  of  palladium  iodide,  however,  affords  a  suitable  basis  for 
accurate  microanalysis.  Palladium  chloride  is  added  in  the  cold, 
the  whole  left  6 — 8  hrs.,  and  filtered  slowly ;  the  precipitate  is  washed 
with  warm  water,  then  with  alcohol,  and  dried  in  a  current  of  air  at 
90 — 95°.  Accurate  results  are  obtained  for  quantities  down  to 
0-3  mg.  of  iodine.  The  method  is  suitable  for  micro  determinations 
of  chlorine  and  iodine  and  of  bromine  and  iodine  together;  in  the 
latter  case,  precipitation  is  carried  out  in  presence  of  concentrated 
hydrochloric  acid,  in  both  cases  the  total  halogen  being  determined 
by  the  ordinary  silver  method.  Chlorine  and  bromine  together  are 
determined  microchemically  by  precipitation  as  silver  salts ;  the 
dried  and  weighed  precipitate  is  dissolved  in  3 — 4%  potassium 
cyanide  solution,  the  solution  diluted  to  1%,  and  electrolysed. 
Corrosion  of  the  platinum  electrodes  is  reduced  by  addition  of  1 
drop  of  alkali  hydroxide.  A  special  washing  arrangement  is 
necessary  to  prevent  access  of  air  when  removing  the  electrode  for 
weighing,  as  silver  is  readily  redissolved  by  the  cyanide  in  presence 
of  oxygen.  The  exact  procedure  necessary  to  secure  accurate 
results  is  described  in  detail.  S.  I.  L. 

Rapid  Separation  of  Sulphur  Precipitates  in  Analytical 
Reactions.  M.  Awschalom  (Anal.  Asoc.  Quim.  Argentina , 
1924,  12,  461 — 462). — Finely-divided  sulphur  precipitated  in  analy¬ 
tical  operations,  e.g.,  by  the  action  of  hydrogen  sulphide  on  ferric 
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salts,  may  be  removed  by  shaking  with  a  small  quantity  of  ether. 
The  sulphur  is  brought  to  a  flocculent  state  in  which  it  can  readily 
be  removed  by  filtration.  G.  W.  R. 

Inhibition  of  Bumping  in  the  Determination  of  Nitrogen 
in  Soil.  F.  E.  Hance. — (See  i,  1032.) 

Gunning-Arnold  and  Winkler  Boric  Acid  Modifications 
of  the  Kjeldahl  Method  for  the  Determination  of  Nitrogen. 

K.  S.  Markley  and  R.  M.  Hann  (J.  Assoc.  Off.  Agric.  Chem.,  1925, 
8,  455 — 467). — Detailed  examination  of  the  boric  acid  absorption 
modification  of  the  official  Gunning-Arnold  method,  showed  it  to 
be  as  accurate  as  the  latter,  provided  water-cooled  condensers  were 
used  and  the  temperature  of  the  receiving  flasks  did  not  rise  above 
50°.  Bromophenol-blue  proved  satisfactory  as  an  indicator  by 
artificial  light.  A.  G.  P. 

Determination  of  Phosphoric  Acid  as  Magnesium  Am¬ 
monium  Phosphate.  G.  Jorgensen  (Z.  anal.  Chem.,  1925, 
66,  209 — 224). — Polemical.  Repetition  of  McCandless  and  Burton’s 
procedure  (this  vol.,  ii,  157)  gave  precipitates  contaminated  with 
Mg(NH4)4(P04)2  from  ammoniaeal  solutions  and  with  magnesium 
molybdate  and  normal  phosphate  from  neutral  solutions.  BalarefFs 
criticism  (A.,  1921,  ii,  518)  of  the  author’s  method  (A.,  1906,  ii,  579)  is 
based  on  the  results  of  experiments  conducted  with  solutions  of 
greatly  different  concentration  from  those  used  in  ordinary  analyses. 
[Cf.  B.,  1925,  574.]  A.  R.  P. 

Determination  of  Phosphorus  and  Magnesium.  C.  P. 

Stewart  and  W.  Archibald  (Biochem.  J .,  1925,  19,  484 — 491). — 
By  a  micro-Neumann  method  for  the  determination  of  phosphorus, 
it  is  possible  to  determine  within  3%  0-05  mg.  of  phosphorus  in 
20  c.c.  of  fluid.  A  smaller  error  is  obtained  with  higher  concentra¬ 
tions.  In  determining  magnesium  in  blood  or  serum  the  calcium  is 
removed  by  Kramer  and  Tisdall’s  method  (A.,  1921,  ii,  595)  and  the 
magnesium  is  precipitated  as  ammonium  magnesium  phosphate, 
in  which  compound  the  phosphorus  is  determined  as  above. 

s.  s.  z. 

Determination  of  Carbon  Monoxide  by  Haemoglobin 
Absorption.  M.  Nicloux  ( Compt .  rend.,  1925,  180,  1750 — 
1753 ;  cf.  A.,  1923,  ii,  578). — By  slight  modifications  of  the  method  of 
passing  air  containing  carbon  monoxide  through  blood  containing 
a  preservative  and  a  reducing  agent,  better  contact  between  the  gas 
and  the  liquid  is  obtained,  and  carbon  monoxide  to  the  extent  of 
0*00001%  may  be  detected,  using  500  c.c.  of  air.  The  application 
of  the  law  of  mass  action  to  the  reaction  between  carbon  monoxide 
and  haemoglobin  under  anaerobic  conditions  is  questioned. 

L.  F.  H. 

Determination  of  Carbon  Dioxide  and  Carbon  Monoxide. 

P.  Lebeau  and  P.  Marmasse  (Compt.  rend.,  1925,  180,  1847 — 
1850). — The  amount  of  carbon  dioxide  present  in  a  gaseous  mixture 
is  determined  by  condensation  of  the  carbon  dioxide  by  means  of 
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liquid  air,  measurement  of  its  volume,  and  absorption  by  barium 
hydroxide  as  a  check.  Carbon  monoxide  is  determined  by  first 
removing  condensable  gasses  by  cooling,  then  oxidation  of  the  carbon 
monoxide  present  by  passage  over  heated  iodine  pentoxide,  and  de¬ 
termination  of  the  carbon  dioxide  formed  as  above.  Presence  in 
the  gaseous  mixture  of  a  large  percentage  of  hydrocarbons  does  not 
interfere  with  the  determination.  L.  F.  H. 

Potentiometric  Study  of  the  Reaction  between  Halogens 
and  the  Cyanogen  Ion.  E.  Muller  and  A.  Schuch  (Z.  Elektro- 
chem.,  1925,  31,  332 — 334). — The  reaction  between  the  halogens  and 
potassium  cyanide  in  solution  (0-1 N)  may  be  followed  potentio- 
metrically,  a  sudden  large  change  in  the  potential  occurring  when 
the  equivalent  quantities  for  the  equation  X2+ CN'=CNX+X'  are 
present.  The  values  of  this  potential  (measured  in  millivolts  against 
a  normal  calomel  electrode)  for  chlorine,  bromine,  and  iodine, 
respectively,  are  +560,  580,  210  when  the  halogen  solution  is  titrated 
with  the  potassium  cyanide  solution,  and  790,  580,  and  220  when  the 
reverse  procedure  is  employed,  the  difference  in  the  chlorine  values 
probably  being  due  to  the  appreciable  reversibility  of  the  reaction. 
The  change  in  potential  is  greatest  in  the  case  of  chlorine,  least  in  the 
case  of  iodine,  bromine  occupying  an  intermediate  position.  The 
method  has  been  applied  to  the  electrolytic  preparation  of  chloro- 
cyanogen  to  indicate  when  either  component  is  in  excess.  J.  W.  B. 

Determination  of  Potassium.  R.  Meurice  (Ann.  Chim . 
Analyt.,  1925  [ii],  7,  161 — 163). — Potassium  may  be  precipitated 
as  hydrogen  tartrate  in  the  presence  of  alcohol  (99%  methyl  alcohol 
containing  only  traces  of  acetone  was  used)  and  after  well  washing 
the  precipitate,  the  potassium  is  determined  by  titration  with 
sodium  hydroxide  solution  in  the  presence  of  phenolphthalein.  If 
the  proportion  of  potassium  chloride  be  between  1  and  0*8  g.,  dis¬ 
solution  of  the  precipitate  in  the  alcohol  is  negligible  and  results  are 
accurate  to  0-5%.  The  presence  of  nitrates  and  magnesium  does 
not  affect  the  results,  and  sulphates  merely  lengthen  the  time  of 
precipitation.  [Cf.  B.y  1925,  615.]  D.  G.  H. 

Separation  of  Small  Quantities  of  Calcium  from  Large 
Amounts  of  Magnesium.  Bach  ( Chem.-Ztg .,  1925,  49,  514). 
— Contrary  to  the  statements  of  Rodt  and  Kindscher  (this  vol.,  ii, 
158)  small  quantities  of  calcium  may  be  accurately  separated  from 
much  magnesium  by"  means  of  ammonium  oxalate  provided  the 
correct  conditions  are  observed.  The  solution  should  either  be  very 
dilute  and  contain  at  least  3%  of  ammonium  chloride,  or,  alternately, 
an  excess  of  ammonium  oxalate  equal  to  100  times  the  weight  of 
magnesium  present  is  added  in  the  form  of  a  hot  concentrated 
solution.  A.  R.  P. 

Determination  of  Small  Quantities  of  Zinc  in  Materials  of 
Organic  Nature  :  Microchemical  Method  based  on  the 
Fluorescence  of  Zinc  Salts  with  Urobilin.  R.  E.  Lutz  (J .  Ind. 
Hygiene,  1925,  7,  273 — 290). — A  method  for  determining  zinc  in 
amounts  from  0*01  to  0-5  mg.,  to  within  10%,  is  to  compare  the 
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green  fluorescence  obtained  on  adding  standard  urobilin  solution 
■with  the  fluorescence  obtained  in  a  control  test.  The  zinc  solution 
is  obtained  in  the  necessary  state  of  freedom  from  other  salts  by  a 
process  involving  the  entrainment  of  the  sulphide  precipitate  by 
means  of  copper,  with  subsequent  elimination  of  the  copper.  [Cf. 
B.,  1925,  615.]  D.  G.  H. 

Use  of  Potassium  Ferrocyanide  in  Gravimetric  Analysis. 
[Determination  of  Cadmium.]  G.  Luff  ( Chem.-Ztg .,  1925, 
49, 513 — 514). — Cadmium  is  quantitatively  precipitated  as  cadmium 
ammonium  ferrocyanide  by  the  addition  of  potassium  ferrocyanide 
to  the  warm  cadmium  solution  containing  10  g.  of  ammonium 
chloride  and  20  c.c.  of  ammonia  ( d  0-92)  per  100  c.c.  After  keeping 
the  solution  for  4  hrs.  at  80°,  the  crystalline  precipitate  is  collected  in 
a  Gooch  crucible,  dried  at  100°,  and  weighed  as  Cd(NH4)2Fe(CN)6. 

A.  R.  P. 

Detection  and  Determination  of  Cobalt  by  Spectroscopy 
and  Colorimetry.  G.  Deniges  {Compt.  rend.,  1925,  180,  1748 — 
1750). — The  blue  colour  shown  when  hydrochloric  acid  is  added  in 
excess  to  solutions  of  cobalt  salts  furnishes  an  excellent  absorption 
spectrum  (4  bands)  easily  perceptible  at  great  dilution  with  a  direct 
vision  spectroscope.  In  any  aqueous  solution  of  metallic  salts 
(other  than  those  of  iron  and  copper)  cobalt  may  be  determined 
colorimetrically  by  addition  of  concentrated  hydrochloric  acid 
and  comparison  with  standards.  If  the  solutions  contain  iron  or 
copper,  reduction  is  effected  by  stannous  chloride  in  order  to  render 
the  method  applicable.  The  method  is  specially  suitable  for  deter¬ 
mining  traces  of  cobalt  in  commercial  nickel  salts.  R.  A.  M. 

Separation  and  Determination  of  Tin  in  Alloys.  B.  S. 

Evans  ( Analyst ,  1925,  50,  330 — 334). — The  tin  may  be  determined 
by  effecting  a  preliminary  separation  of  tin,  antimony,  and  arsenic 
from  the  alloy.  Since  the  bromides  of  these  three  metals  are  volatile, 
they  may  be  obtained  free  from  other  metals  by  cautiously  acting 
on  the  powered  alloy  with  bromine,  and  distilling  the  resulting 
liquid.  No  appreciable  quantities  of  the  bromides  of  copper,  iron, 
lead,  nickel,  cadmium,  manganese,  or  zinc  are  carried  over,  and 
these  metals  may  be  determined  in  the  residue.  [Cf.  B.,  1925,  636.] 

D.  G.  H. 

Separation  of  Celtium  [Hafnium]  and  its  Arc  Spectrum. 

J.  Bardet  and  C.  Toussaint  {Compt.  rend.,  1925, 180,  1936 — 1938). 
— The  mixture  of  sulphates  is  dissolved  in  concentrated  sulphuric 
acid  and  enough  80%  phosphoric  acid  is  added  to  precipitate  about 
20%  of  the  oxides.  1-5  Volumes  of  water  are  added  slowly,  with 
stirring,  so  that  a  slow  precipitation  of  phosphates  occurs  in  a 
strongly  acid  medi  um .  After  keeping  over-night,  the  acid  is  decanted 
off,  3  volumes  of  water  are  added  to  the  precipitate,  which  is  then 
filtered.  The  filtrate  is  added  to  the  decanted  acid,  which  is  then 
heated  until  sulphur  trioxide  is  evolved.  The  procedure  is  repeated 
with  this  liquid.  The  phosphate  precipitates  are  converted  into 
sulphates  by  fusion  with  alkali  carbonates  followed  by  treatment 
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with  sulphuric  acid.  The  fresh  phosphates  are  decomposed  by 
concentrated  sodium  carbonate  solution.  The  sulphates  are  then 
submitted  to  the  original  process.  Spectroscopic  methods  are  used 
to  control  the  experiments.  The  arc  spectrum  of  hafnium  has 
been  measured  between  2300  and  3500  A.  All  the  lines  found 
by  Hansen  and  Werner  (A.,  1924,  ii,  79)  are  confirmed  and  a  certain 
number  of  important  lines  have  been  added.  Forty-eight  lines  are 
tabulated  with  an  accuracy  of  0-05  A.  R.  A.  M. 

Platinum  and  Palladium  Dimethylglyoxim.es.  R.  A. 

Cooper  (J.  Chem.  Met.  Min.  Soc.  S.  Afr.,  1925,  25,  296—297).— 
Platinum  dimethylgly  oxime  forms  a  fine  blue,  crystalline  precipitate 
having  a  characteristic  metallic  bronze  lustre  when  sodium  formate 
is  added  to  a  slightly  acid  solution  of  platinic  chloride  containing 
an  alcoholic  solution  of  dimethylglyoxime.  Precipitation  is  quan¬ 
titative,  but  the  compound  cannot  be  ignited  to  metal  without  loss, 
although  it  can  be  dried  at  100°  to  C8H1404N4Pt  for  weighing. 
When  sodium  hydroxide  is  added  to  water  in  which  platinum 
dimethylglyoxime  is  suspended,  it  dissolves  completely,  but  an  excess 
causes  precipitation  of  a  purple  unstable  compound;  palladium 
dimethylglyoxime  dissolves  in  sodium  hydroxide  and  is  not  further 
affected  by  excess.  A.  R.  P. 

Generally  Applicable  Method  of  Conducting  an  Elementary 
Organic  Analysis  by  the  Wet  Way.  G.  Vortmann  ( Z .  anal. 
Chem.,  1925,  66,  272 — 275). — The  substance  is  heated  with  an  excess 
of  potassium  iodate  and  sulphuric  acid  and  the  carbon  dioxide 
evolved  is  collected  in  the  usual  absorption  tube.  The  potassium 
iodate  remaining  unattacked  is  determined  by  diluting  the  acid 
liquid  and  titrating  in  the  usual  way.  From  this,  the  amount 
of  oxygen  consumed  in  the  combustion  may  be  calculated  and  this 
figure  together  with  the  weight  of  carbon  dioxide  produced  supplies 
the  data  for  calculating  the  composition.  A.  R.  P. 

Paramoecial  Method  for  Determining  the  Phenol  Coefficient 
of  Disinfectants.  A.  Schneider. — (See  i,  1006.) 

Nitrosomethylurethane  as  a  Reagent  for  Pyrocatechol 
Tannins.  W.  Vogel  ( Collegium ,  1925,  189). — Pyrocatechol 

tannins  give  a  heavy  precipitate  with  nitrosomethylurethane, 
whereas  pyrogallol  tannins,  with  the  exception  of  chestnut  and 
algarobilla,  give  no  precipitate.  Chestnut  and  algarobilla  extracts 
give  a  slight  turbidity.  When  pyrogallol  tannins  are  treated  twice 
with  nitrosomethylurethane  and  then  with  iron  alum  and  sodium 
acetate,  they  give  the  typical  blue  coloration,  whereas  pyrocatechol 
tannins  treated  similarly  gives  no  coloration.  The  nitrosomethyl¬ 
urethane  test  is  better  than  the  formaldehyde-hydrochloric  acid 
test.  D.  W. 

Rapid  Determination  of  Small  Amounts  of  Dextrose  in 
the  Urine  in  Diabetes.  J.  R.  Williams  and  G.  U.  Casey. — 
(See  i,  998.) 
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Determination  of  Invert-sugar  in  presence  of  Sucrose. 

N.  Schoorl  ( Chem .  Weelcblad,  1925,  22,  285 — 286). — The  amount  of 
potassium  iodide  required  in  the  author’s  method  (this  vol.,  ii,  445) 
may  be  reduced  to  one-tenth  of  the  amount  given  by  addition  of 
potassium  thiocyanate  after  acidifying  the  reduced  liquor.  By  the 
procedure  given,  1  mg.  of  invert-sugar  requires  0*33  c.c.  of  0-1A- 
thiosulphate  solution ;  no  increase  in  reducing  action  due  to  the 
presence  of  sucrose  could  be  detected.  S.  I.  L. 

Rapid  Determination  of  the  Acid  Value  of  Oils.  S.  Somazzi 
(Boll.  Ind.  Pelli,  1923,  1,  44 ;  from  Chem.  Zentr.,  1924,  ii,  1530). — 
Exactly  1  g.  of  oil  is  shaken  in  a  graduated  pipette  with  an  equal 
volume  of  ether  and  alcohol  to  complete  solution,  when  the  acid 
is  titrated  with  0-lAT-sodium  hydroxide,  using  phenolphthalein  as 
indicator.  R.  B. 

Bromometric  Determination  of  Thiocyanates  and  Cyanides. 

E.  Oberhauser  (Z.  anorg.  Chem.,  1925,  144,  257 — 262). — Thio¬ 
cyanates  may  be  determined  bromometrically  if  excess  of  bromine  is 
added  and,  after  keeping  for  10  min.,  the  titration  completed  with 
arsenious  acid  and  bromine ;  the  reaction  is  represented  by 
the  equation  :  KCNS+8Br+ 4H20=KBr+BrCN+H2S04+6HBr. 
This  process  may  be  utilised  for  the  determination  of  copper  by 
precipitating  as  thiocyanate  and  titrating  the  precipitate ;  any  nitric 
acid  must  first  be  removed.  Cyanides  may  be  determined  accord¬ 
ing  to  the  equation  :  KCN+Br2=CNBr+KBr,  and  ferrocyanides 
by  oxidation  with  bromine  to  ferricyanides.  Ferricyanides  are 
quantitatively  reduced  by  arsenious  acid  if  a  zinc  salt  is  added  to 
precipitate  the  ferrocyanide  as  soon  as  formed;  the  excess  of 
arsenious  acid  is  then  determined  by  titration  with  bromine,  the 
insoluble  ferrocyanide  being  unaffected.  Complex  cyanides  may 
also  be  determined  by  converting  into  mercuric  cyanide  and  pro¬ 
ceeding  as  above.  A.  G. 

Determination  of  Indole  and  Skatole  in  Bacterial  Cultures. 

C.  R.  Fellers  and  R.  W.  Clough. — (See  i,  1015.) 

Electrocapillary  Analysis  of  Colloidal  Colouring  Matters. 

W.  Kofaczewski  ( Compt .  rend.,  1925,  180,  1530 — 1533). — By 
measuring  the  rise  of  colloidal  dyes  (natural  and  synthetic)  up 
strips  of  filter-paper,  it  is  found  that  the  rise  of  electrolytes  is 
independent  of  their  charge.  Electro-negative  colloids  rise  as  high 
as  water,  the  upper  portion  of  the  filter-paper  being  more  deeply 
coloured ;  electro-positive  colloids  rise  scarcely  at  all,  whilst  the 
point  of  contact  with  the  liquid  is  the  most  deeply  coloured.  Ampho¬ 
teric  colloids  show  bands  of  light  and  deep  colour,  and  substances  of 
low  surface  tension  rise  considerably  on  the  filter-paper  irrespective 
of  their  charge.  By  their  behaviour  when  placed  on  filter-paper, 
therefore,  a  qualitative  determination  of  the  charge  of  a  colloidal 
dye  may  be  made.  L.  F.  H. 
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Continuous  Hydrogen  Spectrum.  H.  Schuler  and  K.  L. 
Wole  (Z.  Physik,  1925,  33,  42 — 47). — The  intensity  of  the  con¬ 
tinuous  spectrum  observed  in  the  positive  column,  which  begins 
at  4800  A.,  is  shown  to  be  unrelated  to  that  of  the  Balmer  series 
or  of  the  many-lined  spectrum.  Its  intensity  is  increased  by  an 
electric  field.  As  the  long  wave-length  limit  corresponds  with  the 
heat  of  dissociation  of  the  hydrogen  molecule,  the  spectrum  is 
attributed  to  the  combination  of  the  atoms  in  an  electric  field. 
Possibly  the  radiation  emitted  may  also  depend  on  the  state  of 
excitation  of  the  hydrogen  atoms.  E.  B.  L. 

Further  Spectra  Associated  with  Carbon.  R.  T.  Birge 
(Nature,  1925,  116,  207). — The  final  states  of  the  six  new  “double¬ 
double-headed  ”  bands  described  by  Johnson  (this  vol.,  ii,  723) 
are  identical  with  the  initial  states  of  the  comet-tail  bands,  thus 
proving  the  correctness  of  the  author’s  assignment  of  vibrational 
quantum  numbers  (this  vol.,  ii,  836).  The  comet-tail  bands 
must  have  a  double  electronic  level  in  the  initial  state,  of  spacing 
Ai/=126.  Each  band  has  a  double  “  origin  ”  given  by  the  heads 
of  the  two  Q  branches,  according  to  Baldet’s  analysis.  Similarly, 
the  new  bands  each  have  a  double  origin  with  the  same  spacing. 

A.  A.  E. 

Doublet  Separation  in  C  II  and  Si  IV.  R.  J.  Lang  and  S. 
Smith  ( Nature ,  1925,  116,  244). — A  brief  account  of  work  to  be 
published  elsewhere.  A.  A.  E. 

Arc  Spectrum  of  Scandium.  S.  Pina  de  Rubies  (Compt. 
rend.,  1925,  181,  108 — 110). — The  wave-lengths  and  intensities 
are  tabulated  of  185  lines  of  the  arc  spectrum  of  scandium  between 
2232  and  3394  A.  E.  G.  T. 

Spark  Spectra  in  the  Schumann  Region.  L.  Bloch  and  E. 
Bloch  ( J .  Phys.  Radium,  1925,  [vi],  6, 154 — 165). — Full  lists  are  given 
of  the  spark-spectrum  wave-lengths  for  manganese  between  1869 
and  1464  A.,  chromium  between  1926  and  1505,  copper  between  1930 
and  1359,  silver  between  1889  and  1389,  gold  between  1919  and 
1342,  and  platinum  between  1991  and  1330  A.  Lines  are  noted 
which  may  be  due  to  contamination  with  iron  or  carbon.  W.  A.  C. 

Low-voltage  Arcs  in  Rubidium  and  Caesium  Vapours. 

F.  H.  Newman  (Phil.  Mag.,  1925,  [vi],  50,  463—470;  cf.  this  vol., 
ii,  450). — The  voltages  required  to  strike  an  arc  and  to  maintain 
it  in  rubidium  and  caesium  vapours  have  been  measured  at  temper¬ 
atures  between  160°  and  300°.  The  arc  was  struck  between  an  anode 
of  sheet  metal  and  a  tungsten-filament  cathode  heated  by  passing  a 
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suitable  current.  The  electrodes  were  enclosed  in  an  evacuated 
bulb  containing  sufficient  of  the  metal  to  form  saturated  vapour  at 
the  highest  temperature  used.  The  bulb  was  heated  in  an  electric 
furnace.  With  rising  temperature,  the  striking  voltage  diminishes ; 
thus  for  rubidium  it  is  7-3  volts  at  185°  and  falls  to  3*2  volts  at  289°. 
At  constant  temperature  it  decreases  with  increase  of  the  filament 
current.  The  same  rules  apply  to  the  voltage  required  to  maintain 
the  arc,  which  in  all  cases  is  slightly  less  than  the  striking  voltage. 
The  mechanism  of  the  arc  is  briefly  discussed.  A.  B.  M. 

Electromagnetic  Susceptibility  of  the  Iodine  Atom. 
Change  of  Intensity  in  the  Line  Spectrum.  W.  Steubing 
(Z.  PhysiJc,  1925,  33,  113 — 127). — The  spectrum  was  produced  in 
discharge  tubes  with  carbon  electrodes  excited  either  by  10,000 
volts  direct  current,  or  by  alternating  current  with  a  periodicity 
of  50,  both  with  and  without  capacity.  The  electromagnet  gave  a 
field  up  to  15,000  gauss.  In  addition  to  photographs,  the  spectrum 
was  recorded  by  means  of  a  Moll  thermopile  and  galvanometer.  The 
arc  and  spark  lines  behave  quite  differently  in  the  magnetic  field  ; 
the  former  vary  in  intensity  but  remain  sharp,  whilst  the  latter 
become  less  sharp  and  are  broadened  on  the  red  side.  New  lines 
also  appear,  but  no  Zeeman  effect  could  be  noticed.  The  loss  in 
sharpness  is  ascribed  to  the  molecular  Stark  effect ;  it  increases  with 
increase  in  pressure  of  the  iodine  vapour  and  also  in  the  presence  of 
foreign  gases.  The  intensity  of  the  spectrum  is  reduced  by  the 
presence  of  a  foreign  gas,  the  effect  being  greater  the  higher  the 
molecular  weight  and  the  greater  its  chemical  affinity.  In  a  mixture 
of  helium  and  neon,  faint  diffuse  lines  can  be  resolved  into  compo¬ 
nents,  and  strong  new  lines  appear,  presumably  due  to  collisions 
of  the  second  kind.  E.  B.  L. 

X-Ray  Radiation  from  Hot  Sparks.  A.  Bjorkesen  ( Proc . 
Nat.  Acad.  Sci.,  1925, 11,  413 — 415). — In  a  high-potential  condensed 
discharge  in  a  high  vacuum  stripped  atoms  emit  strong  spectrum 
lines,  and  the  hot  sparks  radiate  X-rays.  The  X-radiation 
exhibits  all  the  known  characteristic  lines  in  the  L  series  for  silver 
and  the  K  series  for  aluminium,  silicon,  sulphur,  and  copper.  No 
new  lines  were  observed  nor  was  any  shift  or  broadening  noticeable 
in  the  known  lines.  The  X-rays  are  thus  not  produced  by  the 
stripped  atoms  in  the  vapour ;  they  originate  at  the  solid  electrodes, 
and  apparently  the  multiple  ionisation  which  gives  rise  to  the 
enhanced  X-ray  lines  of  the  X-series  must  be  due  to  simultaneous 
ejection  by  a  single  impact.  R.  A.  M. 

Quantum  Explanation  of  the  Zeeman  Effect.  A.  M.  Mos- 
harrafa  ( Nature ,  1925,  116,  96 — 97;  cf.  Hicks,  this  vol.,  ii,  729). 

A.  A.  E. 

Quantum  Explanation  of  the  Zeeman  Effect.  A.  W.  Conway 
{Nature,  1925,  116,  97).  A.  A.  E. 

Theory  of  the  Zeeman  Effect.  G.  Gianfranceschi  ( Nature , 
1925,  116,  207—208).  A.  A.  E. 
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Stark  Effect  Patterns  in  Helium.  J.  S.  Foster  ( Nature , 
1925,  116,  135). — New  observations  prove  that  the  simple  dis¬ 
placements  (1/1)  reported  by  Stark  and  Nyquist  for  the  members 
of  the  sharp  and  principal  series  of  helium  are  correct  (cf.  Takamine 
and  Kokubu,  A.,  1919,  ii,  379).  A  new  weak  perpendicular  com¬ 
ponent  of  the  parhelium  combination  line  4384  A.  has  been  observed. 
Two  examples  of  the  pattern  2/3  are  mentioned.  A.  A.  E. 

Multiplet  Structure.  A.  Bramley  (Phil.  Mag.,  1925,  [vi], 
50,  375 — 381). — From  the  equations  of  motion  of  an  electron 
describing  a  path  about  a  central  charge  the  author  deduces  an 
expression  for  the  frequency  separation  of  the  components  of 
multiplets  in  the  optical  spectra  of  elements  with  more  than  one 
electron  in  the  atom.  The  closeness  of  agreement  between  com¬ 
puted  and  experimental  frequency  differences  is  illustrated  by  data 
from  the  spectra  of  potassium  and  calcium.  A.  B.  M. 

Optical  Screening-constant  Regularities.  A.  C.  Menzies 
(Phil.  Mag.,  1925,  [vi],  50,  414 — 422). — The  screening-constant  s  in 
the  relativity  doublet  formula  8 v=K(Z—s)  has  been  calculated  from 
the  doublet  separations  8v  in  the  optical  spectra  of  a  number  of  the 
elements.  The  following  are  the  principal  observed  regularities  : 

(1)  The  values  of  s  for  the  alkaline-earth  spark  spectra  are  approxim¬ 
ately  nine-tenths  those  of  the  corresponding  alkali  arc  spectra. 

(2)  For  the  same  sub-groups  of  the  periodic  table  s  varies  directly 

as  the  atomic  number  Z.  (3)  The  s-Z  curves  for  different  sub¬ 
groups  have  almost  the  same  slope;  for  additions  to  Z  of  8,  18,  and 
32,  the  additions  to  s  are  5,  13,  and  23,  respectively.  These  regu¬ 
larities  are  to  be  expected  from  simple  theoretical  considerations. 
The  evidence  is  considered  as  favouring  a  magnetic  rather  than  a 
relativistic  origin  of  multiplets.  A.  B.  M. 

Red  Limit  and  Work  of  Escape  of  Photo-electric  Electrons. 

B.  Sehrmann  (Z.  Physik,  1925,  33,  63 — 84). — The  curves  of 
photo-electric  sensitivity  for  platinum,  gold,  and  silver  near  the 
red  limit  were  measured  with  the  most  delicate  instruments  possible. 
All  three  metals  show  the  influence  of  surface  films,  but  only 
platinum  and  gold  show  any  considerable  diminution  in  emission 
after  continued  heating  at  a  high  temperature  in  order  to  remove 
occluded  gas — probably  hydrogen  in  the  case  of  gold  and  platinum, 
oxygen  in  that  of  silver.  From  the  curves  characteristic  constants 
can  be  deduced  by  applying  the  theory  of  thermionic  emission,  and 
the  value  for  the  work  of  escape  and  the  red  limit  can  be  calculated 
for  absolute  zero.  A  temperature  scale  can  be  constructed  and  the 
photo-electric  cell  may  be  used  as  a  total  radiation  pyrometer. 

E.  B.  L. 

The  Photo-electric  Effect  in  Potassium  Vapour  as  a 
Function  of  the  Frequency  of  the  Light.  E.  0.  Lawrence 
(Phil.  Mag.,  1925,  [vi],  50,  345 — 359). — The  photo-electric  effect 
in  potassium  vapour  has  been  measured  for  incident  light  between 
2200  and  3200  A.  A  stream  of  potassium  vapour  from  a  reservoir 
of  the  metal  heated  at  about  300°  traversed  the  previously  evacu- 
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ated  ionisation  chamber,  condensing  on  a  surface  cooled  by  liquid  air 
on  the  opposite  side.  The  source  of  light  was  a  Pfund  iron  arc, 
combined  with  a  monochromator.  The  beam  of  light  passed 
through  the  stream  of  vapour  and  the  positive  ions  formed  were 
measured.  The  intensity  of  the  light  was  determined  by  a  potassium 
photo-electric  cell.  Light  of  wave-length  greater  than  2610  A. 
produces  no  effect.  For  shorter  wave-lengths,  the  effect  increases 
with  diminishing  wave-length,  the  relation  between  wave-length  of 
incident  light  and  photo-electric  effect  being  nearly  linear  over  the 
range  investigated.  The  discrepancy  between  the  observed  photo¬ 
electric  threshold  and  that  required  by  the  Bohr  theory  is  regarded 
as  due  probably  to  a  molecular  state  of  the  vapour.  A.  B.  M. 

Ionic  Mobilities  in  Ethyl  Ether  as  a  Function  of  Pressure. 
L.  B.  Loeb  ( Proc .  Nat.  Acad.  Sci.,  1925, 11, 428 — 435). — In  permanent 
gases,  newly-formed  positive  ions  have  higher  mobilities  than  the 
positive  ions  a  few  hundredths  of  a  second  old,  the  higher  value 
being  equal  to  the  mobility  of  the  negative  ion.  In  ethyl  ether,  the 
mobility  is  small  because  of  the  high  dielectric  constant  and  the 
mobility  of  the  positive  ion  does  not  equal  that  of  the  negative  ion. 
The  positive  mobility  falls  from  a  higher  value  to  a  constant  lower 
value  in  0-03  sec. ;  in  air  this  takes  about  0-004  sec.  The  most 
satisfactory  explanation  is  given  by  Erikson,  that  the  change  in 
mobility  of  the  positive  ion  with  time  is  due  to  a  change  in  the 
diameter  of  the  ion  with  increasing  complexity ;  possibly  that  the 
newly-formed  ions  are  unimolecular,  whilst  the  aged  positive  ions 
are  bimolecular.  it.  A.  M. 

Selective  Photo-electric  Effect  on  Strontium.  It.  Dopel 
(Z.  Physik,  1925,  33,  237 — 245). — The  strontium  was  deposited  as  a 
mirror  on  glass  by  distillation  and  full  precautions  were  taken  to 
exclude  any  hydrogen  or  moisture.  The  maximum  photo-current 
was  produced  at  350/*//.,  distinctly  shorter  than  that  for  barium,  and 
showed  the  characteristic  change  with  the  angle  of  incidence  of  the 
plane  of  the  polarised  light.  E.  B.  L. 

Electric  Charges  Carried  by  Individual  Microscopic 
Particles.  T.  Sexl  ( Physical  Rev.,  1925,  [ii],  26,  92 — 96 ;  cf. 
following  abstracts). — A  criticism  of  Derieux’  computation  by 
Millikan’s  method  of  the  elementary  electrical  charge  on  mercury 
droplets.  A.  A.  E. 

[Electric  Charges  Carried  by  Individual  Microscopic 
Particles.]  J.  B.  Derietjx  ( Physical  Rev.,  1925,  [ii],  26,  97 — 98). 
— A  reply  to  Sexl  (preceding  abstract).  A.  A.  E. 

Nature  of  the  Evidence  for  the  Divisibility  of  the  Electron. 

It.  A.  Millikan  ( Physical  Rev.,  1925,  [ii],  26,  99 — 104 ;  cf.  preceding 
abstracts). — Polemical.  A  discussion  of  the  criticisms  of  Sexl  and 
others.  A.  A.  E. 

Ionisation  Produced  in  Air  during  the  Complete  Absorption 
of  Slow  Electrons.  J.  F.  Lehmann  and  T.  H.  Osgood  ( Nature , 
1925,  116,  242). — Approximate  determinations  show  that  the 
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ionisation  per  electron  in  air  increases  steadily  with  the  initial 
energy  of  the  ionising  electron  over  the  range  100  to  1000  volts. 
The  average  energy  expended  per  ion-pair  decreases  from  35  volts 
(initial  energy  200  volts)  to  22  volts  (initial  energy  1000  volts). 
The  behaviour  of  helium  is  similar.  A.  A.  E. 

Isotopes  of  Mercury.  F.  W.  Aston  ( Nature ,  1925, 116,  208). — 
Preliminary  results  for  mercury  indicate  that  the  mass  numbers  and 
corresponding  approximate  intensities  of  the  most  important  con¬ 
stituents  of  mercury  are  :  198  (4),  199  (5),  200  (7),  201  (3),  202  (10), 
204  (2),  in  agreement  with  the  accepted  atomic  weight.  Gold,  if 
obtainable  by  the  transmutation  of  mercury,  should  have  an 
atomic  weight  at  least  as  high  as  198.  A.  A.  E. 

Isotope  Effect  in  Band  Spectra.  III.  Spectrum  of  Copper 
Iodide  as  Excited  by  Active  Nitrogen.  It.  S.  Mulliken 
(Physical  Rev.,  1925,  [ii],  26,  1 — 32). — By  the  action  of  active 
nitrogen  on  the  vapours  of  the  copper  halides,  the  band  spectra 
are  characterised  by  sharpness  and  clearness  of  the  heads ;  the 
mechanism  involved  is  probably  (1)  the  dissociation  of  Cu2X2  or  CuX 
molecules  giving  neutral,  unexcited  atoms  which  are  subsequently 
excited  by  impact  with  N2'  molecules,  and  (2)  dissociation  yielding 
the  ions  Cu+  and  X~.  Band  spectra  of  cuprous  fluoride,  chloride, 
bromide,  and  iodide  were  obtained  using  cupric  fluoride,  cuprous 
and  cupric  chloride,  cupric  bromide,  and  cuprous  iodide,  and  some 
observations  are  recorded  on  the  excitation  by  means  of  active 
nitrogen  of  the  spectra  of  lead  iodide,  mercuric  iodide,  and  mercuric 
bromide ;  in  the  latter  case,  process  (1)  (above)  is  even  more  definitely 
indicated.  The  author  discusses  the  nature  of  excited  electronic 
states  in  copper  halide  molecules,  and  the  band  spectra  of  polar 
compounds ;  the  formation  of  CuX2  molecules  is  correlated  with  the 
excitation  of  CuX.  The  absence  of  electronic  band  spectra  for  the 
hydrogen,  silver,  and  alkali  halides  is  possibly  due  to  the  non¬ 
occurrence  of  compounds  of  the  type  XaCl2 ;  its  presence  in  the  case 
of  the  alkaline-earth  halides  leads  to  the  assumption  that  the  real 
emitter  is  then  of  the  type  MX,  the  spectrum  of  which  is  excited  by 
the  addition  of  MX2  to  a  flame  in  a  manner  analogous  to  the 
excitation  of  the  sodium  D  lines  (i.e.,  spectrum  of  M)  by  the  use 
of  sodium  chloride  (i.e.,  MX). 

Complete  data  for  the  cuprous  iodide  band  spectrum  and  an 
analysis  of  the  results  are  tabulated,  the  wave-lengths  of  about 
260  heads  between  5650  and  3890  A.  being  measured ;  no  other 
bands  are  present  between  1900  and  7000  A.  Every  Cue3I  band  was 
found,  wherever  of  sufficient  resolution  and  intensity,  to  be  accom¬ 
panied  by  a  weaker  Cu65I  band.  The  Cu63I  bands  fall  into  five 
systems,  one  in  the  green,  and  the  others  in  the  blue  and  violet.  So 
far  as  data  could  be  obtained,  the  calculated  and  observed  values 
of  the  isotopic  displacement  are  in  complete  agreement,  within  the 
experimental  error,  for  the  entire  range  of  values  of  the  vibrational 
quantum  numbers  n'  and  n"  in  all  the  systems.  For  cuprous  iodide 
(and  probably  for  the  chloride  and  bromide),  the  equations  indicate 
that  the  five  (six,  or  four)  systems  all  correspond  with  a  common 
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final  electronic  state,  probably  the  normal  state  of  the  molecule. 
An  energy  level  diagram  is  given  for  the  cuprous  iodide  molecule. 
Numerically  large  values  of  n"—n'  are  associated  with  large  values 
of  n' ,  causing  the  maximum  intensity  in  band  sequences  (having  the 
same  value  for  n" — n')  to  shift  from  the  first  to  higher  members  as 
the  sequence  considered  is  further  away  from  the  system-origin. 

A.  A.  E. 

Stopping  Power  of  Hydrogen  Atoms  for  a-Particles. 

R.  H.  Fowler  ( Proc .  Camb.  Phil.  Soc.,  1925,  22,  793 — 803). — Bohr 
calculated  the  stopping  power  of  light  atoms  for  a-particles  on  the 
basis  of  classical  principles.  About  one-half  of  the  loss  of  energy 
by  the  a-particles  comes  from  transfers  to  electrons  in  distant  atoms 
of  amounts  less  than  the  energy  required  to  transfer  those  atoms  to 
their  next  higher  stationary  state.  The  author  has  calculated  the 
mechanical  transfer  of  energy  from  an  a-particle  to  an  electron 
moving  in  its  normal  circular  orbit  in  a  hydrogen-like  atom.  The 
calculation  depends  on  perturbation  theory  carried  to  a  second 
approximation.  In  Bohr’s  calculations  the  equation  —dTjdx= 
47r2/Ar2e4/mF2 . log7MF3/27rNe2w  was  deduced;  —dTjdx  is  the  rate 
of  loss  of  energy  by  an  a-particle  of  charge  Ne  and  velocity  V 
moving  through  a  gas  containing  L  atoms  with  a  single  electron 
(mass  m,  charge  — e)  per  c.c.  The  frequency  of  these  elastically 
bound  electrons  is  m,  and  y  is  a  constant,  IT 23.  In  the  present 
calculation,  «  is  the  orbital  frequency  of  revolution  and  y  is  the 
constant  2-42.  The  equation  is  unchanged  in  form.  Gurney’s 
results  (this  vol.,  ii,  256)  are  used  to  test  the  calculation.  If 
y  is  taken  as  I  instead  of  2-42,  the  results  are  in  almost  exact 
agreement  with  experiment.  The  reasons  for  this  change  are 
discussed.  R.  A.  M. 

Theory  of  the  Influence  of  Magnetic  Fields  on  the  Stopping 
Power  of  Gases  for  a-Particles.  R.  de  L.  Kronig  (Proc. 
Camb.  Phil.  Soc.,  1925,  22,  773 — 776). — A  calculation  following  on 
the  work  of  Fowler  (preceding  abstract)  of  the  influence  of  space 
quantisation  on  the  stopping  of  a-particles  by  matter. 

R.  A.  M. 

Long-range  Particles  Emitted  by  the  Active  Deposits  of 
Radium.  N.  Yamada  ( Compt .  rend.,  1925,  181,  176 — 178;  cf. 
Bates  and  Rogers,  A.,  1924,  ii,  84;  Pettersson,  ibid.,  380;  Ruther¬ 
ford  and  Chadwick,  ibid.,  814). — Radium-G  emits  only  long-range 
particles  of  range  9-3  cm.,  the  reported  particles  of  longer  range  being 
probably  hydrogen  nuclei,  since  they  can  be  eliminated  by  prelimin¬ 
ary  careful  heating  in  a  vacuum  to  remove  traces  of  water  vapour 
etc.  There  are  approximately  20  particles  of  9-3  cm.  range  per 
106  a-particles  of  ordinary  range.  J.  S.  C. 

Variations  of  Range,  Initial  Velocity,  and  Ionising  Power 
of  the  a-Particles  from  Polonium.  (Mlle.)  I.  Curie  (Ann. 
Physique,  1925,  [x],  3,  299 — 401). — A  connected  account  of  work 
already  published,  with  minor  changes  in  detail  (cf.  A.,  1922,  ii, 
606  ;  Compt.  rend.,  1923,176, 1462;  J.  Phys.  Radium,  1923,  [vi],  4, 
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170;  A.,  1923,  ii,  207;  this  vol.,  ii,  175,  348,  621).  The  initial 
velocity  of  the  a-particles  from  polonium  is  1-593  X 109  cm. /sec.  and 
the  range  at  15°  and  760  mm.  is  3*87  cm.  in  air.  Maximum 
ionisation  occurs  45  mm.  from  the  end  of  the  range  in  air  at  15° 
and  760  mm. :  the  velocity  at  that  point  is  0-57  X  109  cm. /sec. 

A.  S.  R, 

Proposed  Model  for  the  a-Particle,  and  some  Nuclear 
Series.  R.  Hargreaves  (Phil.  Mag.,  1925,  [vi],  50,  470 — 491). — 
The  nucleus  is  taken  to  be  a  structure  of  positive  and  negative 
electrons,  rotating  about  a  common  axis,  with  their  relative 
positions  unaltered,  under  attractions  and  repulsions  following  the 
simple  electrostatic  laws.  The  model  proposed  for  the  helium 
nucleus  is  discussed  in  detail,  and  it  is  shown  how  the  same  type  of 
model  may  be  extended  to  represent  the  nuclei  of  elements  of  higher 
atomic  weight.  A.  B.  M. 

Effective  Wave-length  of  -y-Rays.  I).  Skobeltzyn  ( Nature , 
1925,  116,  206 — 207). — Polemical  (ef.  Gray,  this  vol.,  ii,  84). 

A.  A.  E. 

Transmutation  of  Mercury  into  Gold.  H.  Nagaoka  ( Nature , 
1925,  116,  95 — 96). — The  formation  of  ruby  glass  is  successfully 
used  to  detect  the  production  of  gold  from  mercury,  employing  a 
discharge  between  tungsten  and  mercury  electrodes  in  paraffin  oil, 
in  which  a  potential  difference  of  T5x  105  volts  /cm.  could  be  main¬ 
tained.  A.  A.  E. 

Chemical  Properties  of  Atoms  according  to  the  Bohr 
Theory.  H.  A.  Kramers  ( Naturwiss .,  1924,  47,  1050 — 1054). — 
An  account  of  the  development  of  the  Bohr  atom  and  the  formulation 
of  the  periodic  table  in  terms  of  quantised  atoms  and  groups  of 
electrons.  E.  B.  L. 

Quantum  Theory  and  the  Bohr  Atom.  A.  Sommerfeld 
(Naturwiss.,  1924,  47,  1047 — 1049). — A  general  account  of  the  ideas 
underlying  the  application  of  the  quantum  theory  in  the  Bohr  atom 
and  a  discussion  of  outstanding  problems.  E.  B.  L. 

Theory  of  Emission  in  the  Rutherford-Bohr  Atom.  J. 

Palacios  (Anal.  Fis.  Quirn.,  1925,  23,  259 — 276). — Assuming  that 
emission  in  the  Bohr  atom  gives  rise  to  trains  of  undamped  waves 
and  that  the  escape  of  electrons  is  regulated  by  the  laws  of  chance, 
a  theory  is  developed  by  which  the  measurements  of  Wien  with 
canal  rays  can  be  explained.  From  this  theory  and  from  the 
experimental  data,  it  follows  that  the  H(3  and  Hy  rays  have  the 
same  emission  time.  It  follows  from  this  that  Planck’s  constant 
h  may  be  considered  as  the  product  of  two  universal  constants, 
namely,  a  time  quantum  and  an  energy  quantum,  the  magnitudes 
of  which,  calculated  from  the  experimental  data,  are  given.  The 
theory  in  question  makes  it  possible  to  deduce  the  degree  of  stability 
of  the  different  orbits,  starting  from  the  damping  observed  in  the 
luminescence  of  the  canal  rays.  G.  W.  R. 
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The  Epstein-Sommerfeld  Quantum  Rule.  L.  Kordysch 
(Z.  Physik,  1925,  33,  214 — 218). — The  quantum  theory  of  the  Zee- 
man  effect  is  based  on  the  Epstein-Sommerfeld  empirical  rule ;  it 
depends  on  a  use  of  the  principle  of  selection  which  is  not  free  from 
objection.  The  quantum  rule  for  the  polarisation  is  derived  by 
considering  the  meridional  and  equatorial  motion  and  selecting  from 
the  possible  forms  those  which  do  not  contradict  the  quantum 
hypothesis.  E.  B.  L. 

Atomic  and  Molecular  Collisions  and  their  Chemical 
Significance.  J.  Franck  ( Naturwiss .,  1924,  47,  1063 — 1068). — 
Recent  progress  in  the  application  of  quantum  theory  to  collisions 
between  electrons,  atoms,  and  molecules  in  the  normal  and  in  the 
excited  condition  is  described.  An  electron  or  normal  atom  in 
colliding  with  a  normal  atom  may  raise  the  latter  to  a  higher  quantum 
state  (collisions  of  the  first  type).  Conversely,  internal  energy  of 
excitation  may  be  converted  into  translational  energy  by  the 
collision  of  an  excited  atom  with  a  slow-moving  normal  atom  or 
molecule  (second  type).  In  the  formation  of  a  molecule  from  two 
atoms,  it  will  rarely  happen  that  the  total  energy  contributed  by  the 
atoms  will  be  precisely  what  is  required  for  any  of  the  definite 
quantum  states  of  the  molecule  which  are  a  condition  of  its  con¬ 
tinued  existence.  The  excess  energy  must  therefore  be  removed, 
either  as  radiation  or  by  collision  with  a  third  atom  or  molecule 
which  has  not  participated  in  the  reaction — a  conception  which 
seems  to  be  justified  by  recent  work  on  reaction  velocities  (third 
type).  E.  B.  L. 

Rand  Spectra  and  Molecular  Properties.  A.  Rratzer 
(Naturwiss.,  1924,  47,  1054 — 1058). — A  short  account  of  how  band 
spectra  yield  information  concerning  the  moment  of  inertia,  the 
nature  and  strength  of  linking,  the  energy  of  dissociation  and  other 
details  affecting  molecular  structure.  Consideration  of  the  variation 
of  moment  of  inertia  with  temperature  as  indicated  by  band  spectra 
has  made  it  possible  to  express  the  specific  heat  of  gases  from  very 
low  to  very  high  temperatures  by  means  of  a  theoretical  curve. 
Magnetic  properties  are  also  discussed.  E.  B.  L. 

Intensities  in  Band  Spectra.  G.  H.  Dieke  (Z.  Physik,  1925, 
33,  161 — 168). — The  rule  of  Burger  and  Dorgelo  for  the  intensity  of 
the  lines  of  a  multiplet  is  applied  to  band  spectra  and  is  found  to  lead 
to  results  in  agreement  with  experiment.  The  P  branch  is  stronger 
in  emission  than  the  R  branch.  The  course  of  the  intensity  is 
different  when  the  band  consists  of  unresolved  doublets  from  cases 
in  which  its  consists  of  really  single  lines.  An  explanation  is  given  of 
the  alternation  in  intensity  observed  in  many  bands.  E.  B.  L. 

Band  Spectra  Associated  with  Carbon.  R.  T.  Birge  ( Nature , 
1925, 116,  170 — 171). — The  author  has  arranged  in  progressions  and 
assigned  vibrational  quantum  numbers  to  the  thirteen  band  groups 
associated  with  carbon  and  its  compounds.  It  is  probable  that  both 
the  first  negative  group  and  the  comet-tail  bands  are  due  to  ionised 
carbon  monoxide.  A.  A.  E. 
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Absorption  Process  in  Photo-electrically-conducting 
Sodium  Chloride  Crystals.  Z.  Gyulai  (Z.  PhysiJc,  1925,  33, 
251 — 260). — The  absorption  of  sodium  chloride  crystals  exposed 
to  intense  bluish-green  light  was  compared  with  the  absorption  of 
the  unexcited  crystal ;  the  absorption  curve  showed  a  diminution  in 
the  maximum  position,  but  a  considerable  extension  towards  the 
red  end.  Only  60%  of  the  “  centres  ”  could  be  excited.  Light  of 
long  wave-length  restored  the  excited  crystal  to  the  unexcited 
condition  as  a  result  of  the  absorption  following  quantum  laws, 
one  quantum  of  long  wave-length  light  producing  a  positive  current 
equal  to  the  negative  current  resulting  from  the  liberation  of  the 
electrons.  E.  B.  L. 

Absorption  of  Ultra-violet  Light  by  Inorganic  Halides. 

F.  H.  Getman  (J.  Physical  Chem.,  1925,  29,  853 — 864;  cf.  Crymble, 
T.,  1912,  101,  266;  Brannigan  and  Macbeth,  T.,  1916,  109,  1277; 
Macbeth  and  Maxwell,  T.,  1923,  123,  370). — The  absorption  co¬ 
efficients  of  a  number  of  chlorides  have  been  measured ;  the  calcu¬ 
lated  molecular  extinction  coefficients  increase  with  the  atomic 
weight  of  the  combined  metal.  The  chlorides  of  calcium,  strontium, 
magnesium,  zinc,  and  aluminium  absorb  ultra-violet  radiation 
selectively,  the  wave-length  corresponding  with  the  head  of  the 
absorption  band  of  each  salt  being  approximately  2730  A.  (cf. 
Brannigan  and  Macbeth,  loc.  cit.).  The  presence  of  this  character¬ 
istic  absorption  band  throughout  a  series  of  chlorides  is  shown  not 
to  be  due  to  the  common  ion.  Calcium  chloride  solutions  do 
not  follow  Beer’s  law,  and  from  this  fact  it  is  doubtful  whether 
the  law  applies  strictly  to  any  strongly  polar  compounds. 

F.  G.  S. 

Carbon  Disulphide  Band  at  320m/A.  G.  Bruhat  and  M. 
Pauthenier  (Compt.  rend.,  1925,  181,  104 — 105). — The  extinction 
coefficients  and  refractive  indices  of  carbon  disulphide  in  the  neigh¬ 
bourhood  of,  and  within,  the  band  at  320m/u.  may  be  represented 
by  formulae  of  the  Ketteler-Helmholtz  type.  This  band  belongs  to 
the  type  which  may  be  resolved  into  lines,  although  when  measure¬ 
ments  are  made  with  liquid  carbon  disulphide,  it  appears  continu¬ 
ous.  When  a  vapour  possesses  large  bands  and  the  variations  of 
absorption  are  regular,  the  absorption  curve  may  be  superposed  on 
a  curve  representing  a  8  term  of  the  Ketteler  formula.  This  super¬ 
position  is  impossible  with  carbon  disulphide  owing  to  the  asymmetry 
of  the  curve,  and  to  the  fact  that  the  extinction  coefficient  alters 
rapidly  on  the  edge,  and  is  markedly  constant  in  the  centre,  of  the 
band.  It  is  shown  that  the  above  band  is  formed  by  the  juxta¬ 
position  of  widened  lines.  A  formula  derived  solely  from  absorption 
measurements  permits  the  calculation  of  the  anomalous  dispersion, 
giving  values  which  agree  well  with  those  of  direct  measurement. 
The  interval  between  the  maximum  and  minimum  anomaly  has  a 
calculated  value  of  260  A.,  the  observed  value  being  280  A. 

F.  G.  T. 

Absorption  Spectra  of  Several  Ketones.  J.  Plotnikov 
(Pec.  trav.  chim .,  1925,  44,  798 — 799). — Polemical  against  Langedijk 

30* 


ii.  838 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


(this  vol.,  i,  408)  and  Wegscheider  (A.,  1923,  ii,  49).  The  author 
maintains  from  examples  of  the  photo-chemical  decolorisation  of 
dyes  that  the  action  depends  on  the  quantity  of  light  absorbed  and 
not  on  the  intensity,  and  that  when  heat  rays  are  not  superimposed 
on  the  true  light  rays  his  photo-chemical  absorption  rule  is  valid. 

J.  W.  B. 

Speetro-chemistry  in  the  Ultra-red.  VII.  Absorption  of 
certain  Homologous  Ketones.  G.  B.  Bonino  ( Gazzetta , 
1925,  55,  335 — 340;  cf.  A.,  1923,  ii,  711). — The  law  connecting  the 
values  of  the  maximum  molecular  absorption  coefficients  of  two 
compounds  in  a  homologous  series  with  the  numbers  of  hydrogen 
atoms  in  their  molecules  is  obeyed  also  by  the  series  :  acetone, 
methyl  ethyl  ketone,  methyl  propyl  ketone,  and  methyl  butyl 
ketone,  these  compounds  showing  the  ultra-red  absorption  band 
assumed  to  be  characteristic  of  oscillators  composed  of  hydrogen 
atoms  united  to  carbon  atoms.  T.  H.  P. 

Spectrochemistry  in  the  Ultra-red.  VIII.  Absorption 
of  certain  Halogenated  Hydrocarbons.  G.  B.  Boot  no  ( Gazzetta , 
1925,  55,  341 — 348 ;  cf.  preceding  abstract). — With  ethyl  bromide, 
s-dibromo-,  tetrachloro-,  and  pentachloro-ethane,  and  di-  and  tri¬ 
chloroethylene,  a  maximum  value  of  the  molecular  absorption 
coefficient  is  shown  in  the  ultra-red  at  3*51/t,  whilst  with  tetra- 
chloroethylene  and  hexachloroethane  no  such  maximum  is  observed. 

T.  H.  P, 

Absorption  Spectra  of  Benzophenone  Derivatives.  T. 

Tasaki  (Acta  Phytochim.,  1925,  2,  49 — 73). — Benzophenone  in 
M  j 10, 000  alcoholic  solution  shows  an  absorption  band  at  frequency 
4000  A.,  uninfluenced  by  methylation  of  the  benzene  nucleus. 
Ortho-  and  para-hydroxy  substitution  have  a  much  greater  effect 
than  meta-hydroxy  substitution.  The  o-hydroxy  derivative  shows 
two  bands,  whilst  p -hydroxy  substitution  has  a  bathochromic 
influence  which  is  much  stronger  in  the  dihydroxy  derivatives. 
The  2:3:  4-substituted  compounds  show  in  general  a  broad  band 
at  frequency  3200.  Substitution  in  both  nuclei  shows  in  general 
a  greater  effect  than  substitution  in  one  nucleus.  The  structural 
formulae  of  the  naturally  occurring  cotoin,  phloridzin,  and  phloretdn 
are  confirmed  spectrographically.  P.  W.  C. 

Changes  in  the  Ultra-violet  Absorption  of  Gelatin.  T.  T. 

Baker  and  L.  F.  Davidson  ( Nature ,  1925,  116,  172). — When  the 
p-s  of  gelatin  is  above  the  isoelectric  point  (pH  4-7)  there  is  a  charac¬ 
teristic  increase  in  absorption  from  about  3500  A.  towards  the  red, 
whereas  with  a  fall  in  ps  there  is  an  increase  in  absorption  in  the 
region  of  shorter  wave-lengths.  A.  A.  E. 

Fluorescence  of  Cadmium  Vapour.  W.  Kapuscinski 
{ Nature ,  1925, 116,  170). — When  a  beam  of  light  containing  radiation 
of  wave-length  below  3000  A.  is  passed  through  heated  cadmium 
vapour,  a  blue  fluorescence,  strictly  limited  to  the  path  of  the 
exciting  beam,  appears  first  at  450°,  is  very  pronounced  at  600 — 
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750°,  and  can  be  observed  with  diminished  intensity  up  to  950°. 
Diffusion  of  hydrogen  through  the  silica  container  destroys  the 
effect.  The  spectrum,  which  is  analogous  to  the  fluorescence 
spectrum  of  mercury  vapour,  shows  a  continuous  band  from  5000 
to  3950  A. ;  the  maximal  intensity  is  at  approximately  4630  A. 

A.  A.  E. 

Regularities  in  the  Resonance  Spectrum  of  Iodine  Vapour 
and  the  Determination  of  the  Moment  of  Inertia.  A.  Kratzer 
and  E.  Sudholt  (Z.  Physik,  1925,  33,  144 — 152). — The  fluorescence 
spectrum  excited  by  the  green  mercury  line  is  analysed  and  its 
term-formula  obtained.  The  value  found  for  the  moment  of 
inertia  of  the  normal  molecule  is  8-63  X  10~38  g.  cm.2,  and  the  distance 
apart  of  the  atoms  2*87  xlO-8  cm.  E.  B.  L. 

Influence  of  an  Alternating  Magnetic  Field  on  the  Polaris¬ 
ation  of  Resonance  Radiation.  E.  Fermi  and  F.  Rasetti 
(Z.  Physik ,  1925,  33,  246 — 250). — The  resonance  spectrum  of 
mercury  vapour  was  examined  under  the  influence  of  a  weak 
magnetic  field  of  constant  amplitude  but  variable  frequency  pro¬ 
duced  by  a  thermionic  valve  circuit.  The  depolarising  effect 
diminished  as  the  frequency  diminished,  for  frequencies  of  the 
order  a  million  per  second.  E.  B.  L. 

Chemical  Luminescence  with  Active  Hydrogen.  K.  F. 

Bonhoeffer  (Z.  physikal.  Chem.,  1925,  116,  391 — 400;  cf.  this 
vol.,  ii,  365). — Wood’s  active  hydrogen  produces  visible  luminescence 
with  mercury,  anthracene,  the  vapour  of  sodium  and  other  alkali 
metals,  and  other  substances.  Spectrographic  investigation  showed 
that  (i)  Wood’s  hydrogen  itself  luminesces  in  the  ultra-violet 
(3064  A.) ;  (ii)  the  hydride  band  is  produced  by  the  action  of  the 
gas  on  liquid  mercury,  a  liquid  hydride  apparently  being  formed. 
The  mercury  line  2537  A.  also  appears  as  a  result  of  the  latter 
reaction.  L.  F.  G. 

JC-Ray  Stimulation  of  Phosphorescence  of  Fused  Silica. 

F.  L.  Hopwood  and  W.  V.  Mayneord  ( Nature ,  1925,  116,  98). 
— After  exposure  to  ultra-violet  light,  castor  oil  blackens  a  photo¬ 
graphic  plate  only  if  the  vapour  is  brought  into  contact  with  it. 
Silica,  but  not  castor  oil,  when  exposed  to  A -rays  blackens  a  photo¬ 
graphic  plate,  some  specimens  of  silica  exhibiting  phosphorescence 
and  fluorescence.  A.  A.  E. 

Light  Filter  in  Interferometry.  J.  B.  Ferguson  ( J.  W ashing- 
ion  Acad.  Sci.,  1925,  15,  279). — Visual  acuity  in  work  with  the 
Rayleigh-Zeiss  type  of  interferometer  is  increased  by  using  the 
potassium  dichromate-neodymium  nitrate  liquid  filter.  R.  A.  M. 

Ionisation  of  Hydrogen  by  Electron  Impact  as  Interpreted 
by  Positive  Ray  Analysis.  T.  R.  Hogness  and  E.  G.  Lunn 
(Physical  Rev.,  1925,  [ii],  26,  44 — 55). — Since  at  low  pressures 
only  H2+  ions  are  formed,  the  formation  of  H3+  ions  increasing 
in  proportion  to  the  increase  in  pressure  (as  also  did  that  of  H+ 
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ions  up  to  4%),  the  conclusions  of  Dempster  and  Smyth,  that  the 
primary  process  in  the  ionisation  of  hydrogen  is  the  ionisation  of 
the  molecule  without  dissociation,  are  confirmed.  The  ionisation 
potential  at  16  volts  is  that  for  the  formation  of  H2+,  a  secondary 
process  resulting  also  in  the  formation  of  H3+.  The  percentage 
of  H+  ions  produced  by  electron  impact  in  helium  containing 
hydrogen  was  greater  than  that  of  H2+  ions,  whilst  no  H3+  ions 
were  observed.  Evidence  was  found  for  the  existence  of  ions 
HeH+  and  possibly  HeH2+.  A.  A.  E. 

Dielectric  Constant  and  Molecular  Association  of  some 
Liquids.  L.  Lange  (Z.  Physih,  1925,  33,  169 — 182). — The 
dielectric  constants  of  mixtures  of  organic  liquids  were  determined 
by  Nernst's  method  at  various  concentrations  and  temperatures. 
Debye’s  theory  of  the  molecular  dipole  was  applied  to  the  results, 
and  tables  of  molecular  polarisation  are  given.  The  curves  exhibit¬ 
ing  the  effect  of  concentration  indicate  that  association  occurred  in 
every  case  except  that  of  ethyl  ether.  The  effect  of  increase  of  tem¬ 
perature  is  to  decrease  association,  but  the  dipole  moment  may 
increase  or  decrease  according  to  the  type  of  compound.  The 
values  for  this  moment  are  given  for  eight  substances  of  which 
the  molecules  are  only  slightly  associated.  E.  B.  L. 

Molecular  Volume  of  Salts  at  the  M.  P.  R.  Lorenz  and  W. 
Herz  (Z.  anorg.  Chem.,  1925, 145,  88 — 94). — The  molecular  volumes 
of  salts  at  the  ordinary  temperature  are  about  0-8  times  those 
at  the  m.  p.  The  molecular  volumes  of  the  alkali  halides  at  the 
m.  p.  are  only  approximately  additive.  The  molecular  volumes 
of  alkali  halides,  carbonates,  sulphates,  and  nitrates  increase  with 
increasing  atomic  weight  of  the  metal  or  halide  and  in  the  order 
nitrates  >  carbonates  >  sulphates .  A .  G . 

Theory  of  Colour  Production.  J.  Stieglitz  (J.  Franklin 
Inst.,  1925, 200, 35 — 49). — A  lecture,  with  experimental  illustrations, 
describing  the  author’s  theory  (cf.  A.,  1923,  ii,  713).  F.  G.  T. 

Calculation  of  Rotatory  Power  from  Molecular  Structure. 

R.  de  Mallemann  ( Compt .  rend.,  1925,  181,  106 — 108;  cf.  ibid., 
1923,  177,  427). — Previous  suggestions  are  made  more  precise 
by  analysing  the  action  of  the  intermolecular  field.  Account  is 
taken  of  the  variation  of  amplitude  in  the  small  volume  under 
consideration,  and  of  the  particular  value  of  the  field  at  the  points 
considered  in  evaluating  equations  of  motion  of  each  electron. 
This  more  detailed  analysis  does  not  modify  the  general  form  of 
the  expressions  previously  obtained  for  molecular  polarisation, 
refraction,  and  rotatory  power.  At  the  same  time,  the  equations 
of  motion  may  now  be  written  in  a  symmetrical  form,  without  this 
symmetry  necessarily  existing  in  the  imaginary  terms  of  the  total 
polarisation.  By  these  modifications  the  optical  activity  becomes 
calculable  from  the  configuration  of  the  molecular  system.  The 
simplest  configuration  compatible  with  optical  activity  is  that  of 
the  irregular  tetrahedron,  and  the  rotatory  power  depends  on  the 
differences  in  length  of  the  sides  of  this  tetrahedron,  and  on  the 
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products  of  the  refractivities  of  the  constituent  atoms,  taken 
three  at  a  time.  The  order  of  the  rotations  thus  calculated  is  that 
of  the  average  experimental  values  for  molecules  of  normal  dimen¬ 
sions.  F.  G.  T. 

The  Co-ordination  Theory  in  its  Application  to  the  Study 
of  Mordant  Dyes.  G.  T.  Morgan  and  J.  D.  M.  Smith  [J.  Soc. 
Dyers  and  Col.,  1925,  41,  233 — 241). — A  resume  of  work  already 
published  (cf.  T.,  1921,  119,  704;  1922,  121,  160,  2866;  A.,  1924, 
i,  1359.  See  also  B.,  1925,  664).  W.  A.  S. 

Tridentate  Groups  in  Complexes  of  Tetrahedral  and 
Octahedral  Symmetry.  J.  D.  M.  Smith  ( J .  Chem.  Soc.,  1925, 
127,  1682 — 1687). — Tridentate  groups  are  those  which  can  be 
attached  at  three  points  to  a  nuclear  atom.  They  comprise  three 
fused  chelate  groups  represented  by  ABC  to  indicate  the  three 
chelate  groups  AB,  AC,  BC.  Tridentate  groups  are  classified 
according  to  the  number  of  different  chelate  groups  comprised 
and  are  of  three  types,  AAA,  AAB,  and  ABC.  With  tetrahedral 
complexes,  only  one  main  type  is  possible,  consisting  of  one  tri¬ 
dentate  group  and  one  unitary  group.  The  main  type  gives  three 
classes,  (1)  AAAb,  (2)  AABc,  (3)  ABCd,  where  the  small  letter 
represents  the  unitary  group.  Class  (1)  consists  of  a  single  optically 
inactive  form,  whilst  (2)  and  (3)  each  consist  of  two  optically 
active  (enantiomorphous)  isomerides.  In  octahedral  complexes 
(co-ordination  number  6),  the  remaining  groups  may  be  either 
unitary  or  chelate  groups,  and  if  one  tridentate  group  is  present 
there  are  three  main  types  comprising  twenty-four  classes,  which 
are  tabulated  and  their  isomerism  and  optical  activity  indicated. 

W.  H.-R. 

Valency  Relations  :  An  Element  of  Atomic  Number  Zero 
with  an  Atomic  Weight  of  Unity.  F.  H.  Loring  {Chem.  News, 
1925, 131,  50 — 52). — It  is  shown  that  an  element  having  zero  atomic 
number,  zero  valency,  and  an  atomic  weight  of  unity  can  be  fitted 
into  the  periodic  table  (cf.  Rutherford,  A.,  1920,  ii,  541).  The 
valencies  of  the  elements  are  discussed  in  detail.  G.  M.  B. 

Valency  in  Boron  Compounds.  E.  Muller  ( Z .  Elektrochem., 
1925,  31,  382 — 385). — To  explain  the  peculiar  series  of  hydrides 
of  boron,  it  is  suggested  that  the  two  inner  electrons  of  the  boron 
atom  can  play  a  part  in  combinations  as  well  as  the  three  outer 
ones.  Assuming  that  heteropolar  hydrides  can  only  be  formed 
when  there  is  no  other  way  of  arriving  at  a  rare-gas  configuration 
of  the  boron  atom,  it  is  shown  that  whilst  homopolar  BH3  cannot 
exist,  homopolar  B2H6  may  have  one  inner  electron  of  each  boron 
atom  in  common,  so  that  the  latter  has  the  neon  configuration. 
In  the  same  way  the  hydrides  B4H10,  B6H10,  and  B10H14  may  be 
built  up  as  chain  compounds,  and  B5H9  and  B5H11  as  cyclic  com¬ 
pounds.  To  account  for  the  existence  of  BMe3,  one  of  the  carbon 
atoms  is  supposed  to  have  an  inner  electron  in  common  with  the 
boron  atom.  Among  elements  having  two  electron-shells,  any 
two  elements  can  form  homopolar  compounds  by  means  of  the 
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outer  electrons  only  if  the  sum  of  the  outer  electrons  is  equal  to 
or  greater  than  8  (or  5  if  hydrogen  is  involved),  but  not  otherwise ; 
hence  the  exceptional  position  of  boron.  W.  A.  C. 

Metallo-organic  Bases.  F.  Hein  and  H.  Meininger  (Z. 
anorg.  Chem.,  1925,  145,  95 — 116). — The  hydroxides  Sn(OH)4, 
Hg(OH)2,  Pb(OH)4,  Tl(OH)3,  and  Cr(OH)4  are  weak  acids  or  very 
feeble  bases,  but,  when  all  the  hydroxyl  groups  except  one  are 
replaced  by  ethyl  (or  phenyl)  radicals,  relatively  strong  bases  are 
obtained;  thus  the  molecular  conductivities  at  a  dilution  of  64 
litres  are:  SnEtyOH,  0-45;  HgEt*OH,  1*20;  PbEtyOH,  8-10; 
TlEtyOH,  140-00;  CrPh3*OH,  212-0.  Triphenylchromium  hydr¬ 
oxide  is  nearly  as  strong  a  base  as  sodium  hydroxide.  The  alkalinity 
of  the  metallo-organic  bases  decreases  with  increasing  weight  of 
the  organic  radical.  The  nature  of  the  metal  has  a  predominating 
influence  in  determining  the  alkalinity,  whilst  in  the  correspond¬ 
ing  compounds  of  sulphur,  iodine,  nitrogen,  and  phosphorus  the 
central  atom  has  little  influence.  This  is  probably  because  in  the 
latter  compounds  the  hydroxyl  group  is  in  the  outer  sphere  of  the 
co-ordinatively  saturated  central  atom,  whilst  in  the  metallo- 
organic  bases  the  hydroxyl  group  is  more  closely  connected  to  the 
central  atom.  A.  G. 

Lattice  Energy  of  Ammines.  W.  Biltz  and  H.  G.  Grimm 
( Z .  anorg.  Chem.,  1925, 145,  63 — 87). — The  lattice  energy  of  ammines 
is  equal  to  the  sum  of  that  of  the  ammonia-free  salt  and  the  heat 
of  formation  of  the  ammine.  Ammines  with  different  cations 
become  increasingly  similar  as  the  number  of  ammonia  molecules 
with  which  the  cation  is  surrounded  increases.  The  relative 
stability  of  the  ammines  of  the  different  halides  depends  on  the 
nature  of  the  cation;  when  the  heat  of  formation  of  the  halides 
increases  in  the  order  chloride  to  iodide,  then  the  stability  of  the 
ammines  increases  in  this  order  also,  and  this  is  the  case  for  the 
metals  of  the  principal  series  of  the  periodic  system.  The  heats 
of  formation  of  the  halides  of  the  metals  of  the  secondary  series 
( e.g .,  silver)  increase  in  the  order  iodide  to  chloride,  and  the  stability 
of  the  ammines  is  in  this  order  also.  The  process  of  ammine  form¬ 
ation  may  be  divided  into  two  stages,  the  expansion  of  the  molecule 
of  the  original  salt  and  the  addition  of  ammonia  to  the  cation. 
The  heat  of  formation  is  then  equal  to  the  heat  of  co-ordination 
less  the  work  done  in  the  separation  of  the  ions  of  the  salt.  These 
two  quantities  may  be  roughly  calculated ;  the  heat  of  co-ordination 
of  hexamminepotassium  iodide  is  14  kg. -cal.  per  molecule  of 
ammonia,  and  for  salts  of  the  alkaline-earth  metals  it  has  double 
this  value.  The  calculated  heat  of  formation  of  hexamminecalcium 
fluoride  is  negative  and  this  agrees  with  the  fact  that  it  cannot  be 
prepared  from  gaseous  ammonia  and  crystalline  calcium  fluoride. 

A.  G. 

Active  Hydrogen.  H.  Collins  (Chem.  News ,  1925,  131, 
33 — 38). — Theoretical.  A  discussion  of  the  condition  of  hydrogen 
in  the  water  molecule  in  various  states ;  and  of  various  physical 
constants  (thermochemical  etc.)  of  hydrogen.  B.  F. 
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Relationships  between  Hydrogen  and  Alkyl  Compounds  of 
Non-Metals.  A.  von  Grosse  ( Ber .,  1925,  58,  [If],  1342 — 1345). — 
Hantsch  and  Becker  (this  vol.,  ii,  359)  have  shown  that  the 
graph  obtained  by  plotting  the  absolute  b.  p.  of  the  alkyl  halides 
against  the  number  of  carbon  atoms  contained  in  their  molecule 
is  a  straight  line  from  which  the  b.  p.  of  the  halogen  acids  can 
be  derived  if  the  value  n—  —  1  is  used.  This  rule  is  also  followed  by 
the  completely  alkylated  derivatives  of  the  elements  of  the  fourth, 
fifth,  and  sixth  groups  of  the  periodic  systems,  exceptions  being 
met  with  in  the  hydrides  of  tellurium  and  polonium  and  in  water 
and  ammonia,  which  are  associated.  Similarly,  if  the  molecular 
volumes  of  fully  alkylated  derivatives  of  elements  of  the  sixth 
and  seventh  periods  are  plotted  against  n,  a  straight  line  is  obtained 
from  which,  for  n= 0,  values  are  derived  for  the  molecular  volumes 
of  the  hydrides  which  agree  well  with  those  observed  experimentallv. 

H.  W.‘ 

Refraction  and  Electron  Constraint  in  Ions  and  Molecules. 

C.  P.  Smyth  (Phil.  Mag.,  1925,  [vi],  50,  361 — 375). — The  forces 
necessary  to  displace  the  outer  electrons  in  ions  and  molecules  are 
calculated  from  the  ionic  and  molecular  refractions.  It  is  shown 
that  the  electron  constraint  increases  with  increase  of  nuclear 
charge  when  the  number  of  underlying  shells  remains  the  same, 
but  with  increase  of  the  latter  the  constraint  decreases.  The 
constraint  upon  an  electron  in  an  ion  is  increased  by  the  proximity 
of  other  ions  or  molecules,  particularly  if  combination  occurs.  The 
values  of  the  constraints  for  the  bonding  electrons  in  the  group 
OC,  OH,  H-H,  are  given  as  9-58  xlO5,  6-79  X  105,  and  5-6  Xl05, 
respectively.  Unsaturation  decreases  the  constraint  ;  the  value 
for  the  electrons  in  the  OC  bond  is  5-58  X  105.  The  constraints 
in  various  other  electron  groups  are  discussed.  A.  B.  M. 

Quantum  Hypothesis  and  Gas  Theory.  A.  Schidlof 
(Arch.  Sci.  phys.  nat.,  1924,  [v],  6,  281 — 293,  381 — 392). — Expres¬ 
sions  are  developed  for  the  free  energy  and  the  entropy  of  a  mole¬ 
cule  of  monatomic  gas  in  a  volume  V,  at  a  temperature  T,  first 
from  the  point  of  view’  of  the  generalised  phase-space  of  Boltzmann 
and  Gibbs,  and,  secondly,  with  an  additional  restriction,  charac¬ 
teristic  of  the  quantum  hypothesis,  that  each  element  in  the  X 
dimensional  phase-space  shall  have  a  “  volume  ”  hi,  where  h  is 
Planck’s  constant.  The  quantum  restriction  only  introduces  a  term 
log  1  !hz  into  the  expressions.  This  theory  is  open  to  the  objection 
that  both  classical  and  quantum  ideas  are  used  which  are  not 
strictly  compatible.  Moreover,  the  application  of  quantised 
motions  to  a  gas  molecule  would  result  in  velocity  “  jump,”  especially 
if  the  temperature  is  low’,  comparable  with  the  mean  velocity  given 
by  statistical  methods.  A  deduction  of  Planck’s  radiation  formula 
is  given.  The  statistical  theory  of  Bose  is  applied  to  eliminate 
the  above  difficulties,  and  it  is  shown  that  the  formula  of  the 
kinetic  theory  of  gases  are  in  accord  with  the  quantum  theory. 

C.  W.  B. 
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Determination  of  Molecular  Dimensions  and  of  Avogadro’s 
Number  from  Colloidal  Solutions.  P.  L.  du  Nouy  (J.  Phys. 
Radium,  1925,  [vi],  6,  145 — 153;  cf.  J.  Gen.  Physiol.,  1919,  1, 
521). — By  the  measurement  of  the  force  required  to  lift  a  platinum 
ring  from  the  surface  of  a  colloidal  solution,  surface  tensions  may 
be  determined  continuously  from  the  freshly- agitated  down  to  the 
static  condition  of  the  liquid.  The  static  surface  tensions  of  colloidal 
solutions,  plotted  against  concentration,  show  steep  and  definite 
minima  at  definite  concentrations.  These  occur,  for  sodium 
oleate  at  22°,  at  1  in  750,000  (64  dynes /cm.2),  1  in  1,220,000  (66 
dynes /cm.2)  and  1  in  1,390,000  (73  dynes /cm.2).  After  allowance 
is  made  for  the  sodium  oleate  adsorbed  by  the  vessel,  the  thicknesses 
of  surface-adsorbed  oleate  are  found  to  be  12-30,  7-56,  and  6-64  x 
10~8  cm.,  respectively.  The  three  figures  are  considered  to  represent 
the  dimensions  of  the  sodium  oleate  molecule,  which  is  oriented 
along  its  longest  axis  at  the  first  and  along  the  others  at  the  second 
and  third  minima.  Hence  the  volume  of  the  sodium  oleate 
molecule  is  calculated  to  be  617-44  X 10-24  c.c. ;  the  value  of  Avogadro's 
number,  N,  6-004  x  1023,  follows  directly.  W.  A.  C. 

Precision  X-Ray  Measurements  by  the  Powder  Method. 

F.  C.  Blake  ( Physical  Rev.,  1925,  [ii],  26,  60 — 70). — Corrections 
were  applied  for  (a)  the  unequal  shrinking  of  the  photographic 
films  and  the  influence  of  humidity  on  their  length,  and  ( b )  the 
influence  of  the  substance  examined  on  the  absorption  of  the 
X-rays.  The  lattice  constant  for  iron  is  2-8603 ±0-0002  A. 

A.  A.  E. 

X-Ray  Diffraction  Patterns  from  Plant  Fibres.  O.  L. 

Sponsler  ( Nature ,  1925,  116,  243). — The  interplanar  spacings 
5-80,  3-30,  and  2-60  reported  by  Herzog  and  Jancke  (Z.  Physik, 
1920,  3,  196)  have  been  resolved,  the  new  values  being,  respec¬ 
tively,  6-10,  5-40;  3-40,  3-20;  2-62,  2-58.  The  so-called  2-90  line 
did  not  appear  when  the  K$  wave-lengths  were  screened  out. 

A.  A.  E. 

Impulse  Radiation  and  Compton’s  Scattered  Radiation. 

G.  Mie  ( Z .  Physik,  1925,  33,  33 — 41). — The  free  electron  is  supposed 
to  be  capable  of  existing  in  stationary  states  of  different  internal 
energy;  in  the  lowest  or  stable  state  it  does  not  radiate,  but  in 
higher  states  it  radiates  according  to  the  Bohr  hv  law.  Impulse 
radiation  is  then  explained  as  the  result  of  a  collision  of  the  first 
kind  (kinetic  energy  transformed  into  energy  of  excitation) ;  the 
Compton  scattered  radiation  is  the  reciprocal  effect,  it  is  the 
radiation  which,  according  to  the  classical  theory,  must  accompany 
the  beginning  of  the  sudden  jump  of  the  photo-electron  ejected  by 
the  X-ray.  The  Compton  electron  and  the  photo-electron  have  the 
same  origin,  they  differ  merely  in  that  the  former  completes  its 
radiation  and  becomes  a  recoil  electron  whilst  the  latter  suffers  a 
collision  of  the  second  kind  and  receives  kinetic  energy  instead. 

E.  B.  L. 
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Crystal  Structure  of  Chromium  and  Titanium.  R.  A. 

Patterson  ( Physical  Rev.,  1925,  [ii],  26,  56 — 59). — Chromium  is 
body-centred  cubic,  aQ  2-872  A. ;  titanium  is  hexagonal  close- 
packed,  a0  2-951  A.,  axial  ratio  c  1-590 ;  the  computed  densities  are 
7-23  and  4-49,  respectively.  Heat  treatment  does  not  affect  the 
crystal  form  of  titanium,  but  merely  changes  the  size  of  the  crystals. 

A.  A.  E. 

Crystal  Structure  and  Isomorphism  of  the  Fluorides  of 
Lithium  and  Magnesium.  A.  Ferrari  (Atti  R.  Accad.  Lincei, 
1925,  [vi],  1,  664 — 671). — A  structure  analogous  to  that  of  rutile  is 
assigned  to  magnesium  fluoride  from  A -ray  measurements  of  the 
powdered  crystals.  The  elementary  cell  has  the  dimensions 
a=4-64  A.,  c=3-06  A.,  cja= 0-6596.  The  calculated  density,  3-14, 
is  in  agreement  with  the  observed.  The  A -ray  intensities  were 
calculated  from  the  above  measurements  for  magnesium  fluoride, 
and  from  those  of  Bruni  and  Levi  (this  vol.,  ii,  281)  for  lithium 
fluoride.  Results  equally  satisfactory  were  obtained  from  the 
formulae  of  Debye  and  Scherrer,  and  of  Ewald,  which  assume  respec¬ 
tively  that  the  intensities  are  proportional  to  the  square  of  the 
structure  factor,  and  to  the  structure  factor.  The  volume  of  the 
elementary  cell  of  lithium  fluoride,  containing  4  mols.,  is  65-55  A.3, 
and  that  of  magnesium  fluoride,  containing  2  mols.,  is  65-85  A.3 
It  is  suggested  from  these  results  that  the  isomorphism  between 
these  salts,  of  elements  of  different  valency,  is  explained  by  the 
equality  of  the  elementary  cell  volumes.  F.  G.  T. 

Crystal  Structure  of  Alkali  Monosulphides.  I.  A.  Claas- 
sen  ( Rec .  trav.  chim.,  1925,  44,  790 — 794). — The  crystal  structure  of 
lithium  and  sodium  sulphides  is  determined  by  means  of  Debye- 
Scherrer  photograms  and  is  found  to  be  of  the  fluorspar  (face-centred 
lattice)  type.  The  lattice  parameter  for  lithium  sulphide  is  5-70  A. 
and  the  number  of  lithium  sulphide  particles  per  unit  cell  is  four. 
For  sodium  sulphide  the  lattice  parameter  is  6-53  A.,  and  hence 
assuming  the  fluorspar  structure  the  density  of  the  anhydrous 
sulphide  is  calculated  to  be  1-85,  in  good  agreement  with  the  value 
1-89  determined  experimentally  by  the  pyknometric  method  in 
xylene.  The  sums  of  the  atomic  radii  for  lithium  and  sodium 
sulphides  are  2-47  and  2-83  A.,  respectively,  in  good  agreement  with 
the  values  2-52  and  2-79  A.  obtained  by  Bragg  (A.,  1920,  ii,  537). 

J.  W.  B. 

Two-stage  Transformation  of  Magnetite  into  Haematite. 

L.  A.  Welo  and  O.  Baudisch  (Phil.  Mag.,  1925,  [vi],  50,  399 — 
408). — The  change  in  magnetic  permeability  when  magnetite  is 
oxidised  to  ferric  oxide  at  220°  has  been  measured ;  an  increase  in 
the  maximum  permeability  from  2-93  to  3-39  was  observed.  When 
the  magnetic  ferric  oxide  was  further  heated  at  550°  in  nitrogen, 
the  permeability  fell  to  1-045,  the  value  for  the  almost  non -magnetic 
normal  haematite.  Magnetite  can  be  heated  at  800°  in  an  inert 
atmosphere  without  permanent  loss  of  permeability.  By  con¬ 
sidering  the  crystal  structure  of  magnetite,  it  is  shown  that  the 
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extra  oxygen  required  by  the  change  2Fe304  — >  3Fe203  can  be 
inserted  without  undue  strain,  leaving  the  structure  essentially 
unchanged.  It  is  suggested  that  this  structure  represents  the 
magnetic  ferric  oxide.  A.  B.  M. 

Magnetic  Form  of  Ferrous  Oxide.  J.  B.  Ferguson  (J. 
Washington  Acad.  Sci.,  1925,  15,  279). — Since  iron,  ferric  oxide, 
and  ferro -ferric  oxide  undergo  magnetic  changes  at  790°,  678°,  and 
530°,  respectively,  ferrous  oxide  might  be  expected  to  behave 
similarly.  Ferrous  oxide  containing  ferro-ferric  oxide  was  reduced 
to  free  iron  and  in  the  subsequent  recombination  of  the  free  iron 
the  decrease  in  magnetic  permeability  did  not  correspond  with  the 
decrease  in  the  free  iron  content  of  the  sample.  The  results  indicate 
that  there  is  a  magnetic  form  of  ferrous  oxide.  It.  A.  M. 

Non-magnetic  Films  of  Nickel.  L.  R.  Ingersoll  and  S.  S. 
De  Vinney  (Physical  Rev.,  1925,  [ii],  26,  86 — 91). — Nickel  films, 
sputtered  in  hydrogen  with  a  direct-current  generator  at  1000  volts, 
are  initially  non-magnetic,  but  when  heated  at  300 — 400°  become 
magnetic.  X-Ray  spectrograms  show  that  the  magnetic  film  has 
the  ordinary  face-centred  cubic  lattice,  but  that  the  non-magnetic 
film  is  amorphous ;  it  therefore  appears  that  the  ferro-magnetism 
of  nickel  is  a  property,  not  of  the  individual  atom,  but  of  the  crystal¬ 
line  aggregate.  The  original  film  gave  a  very  small  Hall  effect ;  its 
electrical  resistance  decreased  on  heat-treatment.  A.  A.  E. 

The  Four  Transverse  Effects  and  their  Relations  in  certain 
Metals.  E.  H.  Hall  ( Proc .  Nat.  Acad.  Sci.,  1925, 11,  416 — 422). — 
A  theoretical  discussion  of  the  Hall  and  allied  effects.  The  author’s 
theory  of  electric  and  thermal  conductivity  explains  qualitatively 
the  four  transverse  effects  and  gives  approximately  the  connexion 
between  the  values  for  thermomagnetic  and  electromagnetic 
coefficients.  R.  A.  M. 

Crystal  Tempering  :  Softening  of  Hard-drawn  Tungsten 
Single-crystal  Wire.  F.  Koref  ( Z .  Metallic.,  1925, 17,  213 — 220). 
— Fine  tungsten  wires  consisting  of  a  single  crystal  may  be  softened 
by  tempering  for  a  short  time  above  2100°  without  recrystallisation 
taking  place,  provided  that  the  amount  of  deformation  which  the 
metal  has  undergone  does  not  exceed  a  certain  critical  limit  depending 
on  the  nature  of  the  drawing  and  the  thickness  of  the  wire.  Thick 
wires  readily  recrystallise  after  only  slight  reduction  in  area,  whereas 
thin  wires  may  be  reduced  80%  in  area  before  recrystallisation  sets 
in  on  tempering.  All  metallic  single  crystals  appear  to  be  strained 
internally  during  growth,  and  unless  this  strain  is  removed  by 
suitable  tempering  the  metal  works  badly  and  readily  recrystallises 
on  subsequent  annealing.  The  density  of  the  wires  increases  during 
tempering  and  the  electrical  resistance  also  changes.  [Cf.  B.. 
1925,  637.]  A.  R.  P. 

Electric  Moments  of  the  Molecules  of  Monocarboxylic 
Acids  and  their  Esters.  C.  P.  Smyth  (J.  Amer.  Chem.  Soc., 
1925,  47,  1894 — 1900;  cf.  A.,  1924,  ii,  810). — The  electric  moments 
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of  a  number  of  monocarboxylic  acids  and  their  esters  have  been 
calculated.  The  structures  are  assumed  to  be  formed  by  the  linking 
of  atoms  by  electron  pairs  symmetrically  located  at  the  apices  of 
regular  tetrahedra.  The  causes  of  the  differences  in  moments  and 
the  influence  of  chlorine  substitution  are  considered.  Support  is 
given  to  the  idea  that  valency  forces  are  highly  localised  and 
directive  in  character.  J.  S.  C. 

Electrical  Conductivity  of  Solid  Crystal  Hydrates.  S. 

Jaktjbsohn  and  M.  Rabinovttsch  (Z.  physilcal.  Chem.,  1925,  116, 
359 — 370;  cf.  A.,  1923,  ii,  822). — The  specific  conductivities  of  the 
hexahydrates  of  the  nitrates  of  zinc,  manganese,  cobalt,  nickel,  and 
copper  were  measured  both  in  the  solid  and  liquid  states,  and  by 
extrapolation  of  the  data  relating  to  the  latter  state  the  degree 
of  loosening  of  the  crystal  lattice,  at  25 3  below  the  m.  p.  of 
each  salt,  was  calculated.  The  conductivities  of  the  solid  salts 
increase  from  zinc  to  copper.  Colour  and  conductivity  are  cor¬ 
related.  L.  F.  G. 

Distilled  Water  in  Biological  Work.  E.  Canals  and  R. 
Genevet  (Bull.  Soc.  Chim.  biol.,  1925,  7,  673 — 677). — Redistillation 
in  glass  vessels  of  water  previously  distilled  from  copper  vessels, 
first  from  chromic  acid  and  then  from  barium  hydroxide,  causes 
successive  decreases  in  its  conductivity.  Water  redistilled  from 
barium  hydroxide,  and  thus  having  a  pu  nearer  neutrality,  attacks 
glass  more  readily  than  that  distilled  from  acid.  The  purest  water 
from  an  all-glass  distillation  apparatus  had  a  conductivity  of 
l-9x  10“6  and  pH  6-4  at  15°.  H.  J.  C. 

Spectro-chemistry  of  Compounds  Containing  Nitrogen. 

K.  von  Ahwers  and  R.  Rratjl  (Z.  physikal.  Chem.,  1925,  116, 
438 — 465). — Optical  data  (refraction  and  dispersion)  and  densities 
are  given  for  aniline,  diphenylamine,  carbazole,  acridine,  pyridine, 
quinoline,  and  a  number  of  their  derivatives.  The  relations  between 
the  chemical  constitution  and  optical  properties  of  these  substances 
are  discussed,  and  correlated  with  earlier  observations.  L.  F.  G. 

New  Determinations  with  the  Micro  Bomb  Calorimeter. 

II.  M.  Padoa  and  B.  Foresti  ( Ber .,  1925,  58,  [B],  1339—1342 ; 
cf.  A.,  1923,  ii,  737). — Determinations  of  the  heat  of  combustion  of 
benzoic  acid  and  sucrose  show  that  the  authors’  method  is  not 
inferior  to  any  of  those  generally  employed.  The  amount  of 
material  required  in  ordinary  determinations  is  0*01,  hi  precise 
determinations  0-05 — 0-03  of  that  which  is  customary.  H.  W. 

Lattice  Energies,  Heats  of  Hydration,  and  Heats  of  Solution. 

E.  Lange  (Z.  physilcal.  Chem.,  1925,  116,  337 — 349). — Theoretical. 
Recently  obtained  data  on  the  heats  of  solution  of  six  alkali  halides 
(this  vol.,  ii,  791)  are  used  to  substantiate  Born’s  formula  for  the 
lattice  energies.  It  is  probable  that  the  repulsion  term,  n,  in  the 
formula  has  not  the  same  value  for  all  sodium  and  potassium 
halides.  The  heats  of  hydration  of  the  ions  in  a  saturated  aqueous 
sodium  iodide  solution  are  calculated  approximately  and  are  smaller 
than  those  calculated  by  Fajans  for  infinite  dilution.  L.  F.  G. 
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Determination  of  the  Heat  of  Dissociation  of  Mercury 
Molecules  from  the  Band  Spectrum  of  Mercury  Vapour. 

E.  Koerntcke  (Z.  Physik,  1925,  33,  219 — 230). — The  mercury  band 
at  2540  A.,  just  on  the  long  wave-length  side  of  the  bright  mercury 
line,  is  ascribed  to  the  molecule  Hg2.  From  the  strength  of  this 
absorption  band  at  various  temperatures  and  pressures  the  heat  of 
dissociation  is  found  to  be  1-4  kg. -cal.,  the  strength  of  the  absorption 
being  taken  as  an  indication  of  the  relative  number  of  molecules 
present.  E.  B.  L. 


Possible  Limits  for  the  Heat  of  Dissociation  of  Oxygen. 

0.  R.  Wulf  (J.  Amer.  Chem.  Soc.,  1925,  47,  1944 — 1945). — The  heat 
of  dissociation  of  molecular  oxygen  into  atomic  oxygen  is  greater 
than  56,400  and  less  than  137,400  cal.  per  mole.  J.  S.  C. 


Improved  Differential  Method  for  the  Exact  Determination 
of  Specific  Heats  of  Aqueous  Solutions  ;  Including  Results 
for  Various  Salts  and  Organic  Acids.  T.  W.  Richards  and 
F.  T.  Gitcker,  Jr.  (J.  Amer.  Chem.  Soc.,  1925,  47,  1876—1893).— 
The  apparatus  and  technique  for  the  precise  determination  of 
specific  heats  are  described.  The  specific  heats  of  thirteen  solutions 
have  been  determined  with  an  accuracy  of  1  in  10,000.  The  results 
have  been  recalculated  in  terms  of  absolute  heat  capacity  and  also 
reduced  to  instantaneous  heat  capacities  at  14°,  16°,  18°,  20°,  and 
22°.  The  minimum  heat  capacity  of  each  solution  occurs  at  a 
temperature  lower  than  that  of  water.  J.  S.  C. 


M.  P.  of  Inorganic  Compounds  and  of  Elements.  E. 

Friederich  and  L.  Sittig  ( Z .  anorg.  Chem.,  1925,  145,  251 — 276 ; 
cf.  this  vol.,  ii,  374). — Considering  uni-,  bi-,  ter-,  and  quadri¬ 
valent  compounds  of  the  type  AB2  (of  which  sodium  fluoride, 
calcium  oxide,  scandium  nitride,  and  titanium  carbide  may  be  taken 
as  representatives),  it  is  found  that  the  number  of  valencies  between 
the  two  elements  exercises  a  fundamental  influence  on  the  m.  p. 
Thus,  lithium  fluoride  has  m.  p.  1115°  Abs.,  magnesium  oxide, 
m.  p.  2920°  Abs.,  titanium  nitride,  m.  p.  3200°  Abs.,  and  niobium 
carbide,  m.  p.  4100°  Abs.  In  compounds  AXBX  of  the  same  valency, 
the  highest  m.  p.  is  found  when  there  is  approximate  equality  of 
the  atomic  or  ionic  volumes  of  the  constituents.  If  the  volume  of 
the  cation  is  small  compared  with  that  of  the  anion,  a  low  m.  p. 
may  be  expected  (e.g.,  lithium  fluoride,  chloride,  and  bromide 
compared  with  the  corresponding  sodium  compounds).  The  mag¬ 
nitude  of  the  volume  of  the  anion  of  a  compound  appears  to  exercise 
an  extreme  influence  on  the  position  of  the  m.  p.,  which  decreases 
with  increase  in  size  of  the  anion.  The  condition  for  a  compound 
to  be  gaseous  at  low  temperatures  is  that  the  anion  must  be  over¬ 
whelmingly  great  in  comparison  with  the  cation.  The  ratio  neces¬ 
sary  may  be  approximately  calculated  from  Henglein’s  relation 
between  molecular  volume  and  m.  p.  (cf.  A.,  1922,  ii,  44).  The 
conclusions  reached  from  a  study  of  the  m.  p.  of  compounds  are 
applied  to  the  elements,  special  attention  being  paid  to  the  influence 
of  valency.  The  m.  p.  of  elements  may  be  considered  as  a  function 
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of  the  force  by  which  the  atoms  are  held  together  by  means  of  the 
valency  electrons.  By  plotting  m.  p.  against  valency,  it  is  con¬ 
cluded  that  at  that  region  of  the  periodic  system  where  metal  passes 
into  metalloid,  the  atoms  possess  the  greatest  possibility  of  mutual 
binding  of  the  electrons,  and  the  highest  m.  p.  are  also  to  be  found. 

L.  L.  B. 

Structure  of  Glass.  N.  Seljakov,  L.  Strutinski,  and  A. 
Kras niko v  (Z.  Physik,  1925,  33,  53 — 62). — The  index  of  refraction 
and  coefficient  of  expansion  of  glass  show  a  maximum  near  575°.  This 
is  the  transition  temperature  of  a-  to  [3-quartz.  Since  A -ray  analysis 
of  glass  shows  no  signs  of  small  crystals  of  quartz,  it  is  suggested 
that  the  peculiarity  at  this  temperature  is  due  to  a  change  in  the 
molecule  of  the  silicate  and  that  glass  can  truly  be  regarded  as  a 
supercooled,  amorphous  fluid.  The  structure  of  a-cristobalite  is 
deduced  from  X-ray  data  and  that  of  (3-cristohalite  is  suggested. 

E.  B.  L. 

Stability  Relations  of  the  Modifications  of  the  Poly¬ 
morphous  System  Al2SiOs.  F.  Neumann  (Z.  anorg.  Chem., 
1925,  145,  193 — 238). — From  specific  heat  determinations  and  the 
application  of  Nernst’s  heat  theorem,  the  A-U  and  U — U0  relations 
for  andalusite,  disthene,  and  sillimanite  have  been  investigated. 
Measurements  have  also  been  made  with  mullite,  consisting  of 
62-89%  A1203  and  37-11%  Si02.  The  heats  of  transformation  of 
the  four  modifications  were  determined  by  measurement  of  the  heats 
of  solution  in  40%  hydrofluoric  acid.  The  values  90-13,  89-67, 
83-42,  83-67  cal. /mol.  were  found  for  the  heats  of  solution  of  anda¬ 
lusite,  disthene,  sillimanite,  and  mullite,  respectively,  the  experi¬ 
mental  temperature  being  between  14°  and  15°.  The  mean  specific 
heats  between  the  ordinary  temperature  and  300°  to  1300°  or  1400° 
were  determined  by  the  calorimetric  mixture  method,  and  from  the 
values  found  the  true  specific  heats  were  obtained  graphically, 
with  a  mean  error  of  ±0-5%.  From  these,  the  molecular  heats 
were  calculated  and  plotted  against  temperature.  Molecular  heat 
values  are  also  tabulated  for  temperatures  down  to  that  of  liquid 
hydrogen.  The  values  at  low  temperatures  are  proportional  to  the 
cube  of  the  absolute  temperature,  the  proportionality  factor  for 
andalusite  being  383  X  10"7,  for  sillimanite,  310x  10~7.  This  holds 
up  to  about  25°  Abs.  The  A-U  diagram  for  the  system  andalusite- 
sillimanite  shows  that,  at  atmospheric  pressure  from  — 273°  to 
1487°,  sillimanite  is  the  stable  modification,  whilst  at  higher  tem¬ 
peratures  andalusite  is  stable.  The  diagram  for  the  disthene— 
sillimanite  system  shows  that  disthene  is  totally  unstable.  The 
andalusite-disthene  diagram  is  not  given,  on  account  of  the  small 
difference  between  the  heats  of  solution  of  these  modifications.  On 
heating  at  1200°,  andalusite  undergoes  a  considerable  change  of 
structure,  being  converted  into  mullite  and  amorphous  silica. 
Disthene  is  also  converted  into  mullite  and  silica  by  heating  at 
1400°,  but  sillimanite  undergoes  no  change  on  heating  at  1300°. 

L.  L.  B. 
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Calculation  of  the  Vapour  Pressure  of  a  Solution  of  a 
Non-volatile  Solute.  S.  B.  Mali  (Phil.  Mag.,  1925,  [vi],  50, 
141 — 145). — Theoretical.  The  case  of  a  solvent  which  is  monatomic 
in  both  the  liquid  and  vapour  states  is  considered.  Stern’s  method 
(Physikal.  Z.,  1913, 14,  629)  is  modified  by  making  allowance  for  the 
fact  that  the  mutual  attraction  of  the  solute  molecules  and  the 
surrounding  solvent  molecules  results  in  the  distribution  of  the 
solvent  molecules  just  around  a  solute  molecule  being  somewhat 
different  from  the  distribution  at  points  further  away  from  the 
solute  molecules.  Further,  owing  to  the  presence  of  the  solute 
molecules,  the  general  distribution  of  the  solvent  molecules  at  points 
beyond  the  immediate  influence  of  the  solute  molecules  will  be 
somewhat  different  from  that  in  the  pure  solvent,  even  although 
solution  is  unaccompanied  by  any  volume  change.  Subject  to 
modifications  for  these  effects,  Stern’s  method  leads  to  the  equation 
\ogp—  —  V/^-0-5  log  T+log  (27rm)3/2r3/V&,  where  X0'  denotes 
the  latent  heat  of  evaporation  of  a  gram-mol.  of  solvent  from  the 
solution,  and  m  and  v  the  mass  and  vibration  frequency  respectively 
of  a  solvent  molecule.  This  expression  differs  only  in  the  first  term 
from  that  of  Stern  for  the  vapour  pressure  of  the  pure  solvent,  and, 
combined  with  the  latter,  leads  directly  to  Raoult’s  law.  F.  G.  T. 

Vapour  Pressures  of  Common  Metallic  Chlorides  and  a 
Static  Method  for  High  Temperatures.  C.  G.  Maier  (TJ.S. 
Bur.  Mines,  Tech.  Paper  360,  1925). — A  static  method  of  determin¬ 
ing  vapour  pressures  up  to  1250°  is  described  which  involves  no 
assumptions  relative  to  the  behaviour  of  the  vapour  according  to 
the  gas  laws.  Vapour  pressure  data  for  the  commoner  metallic 
chlorides,  accurate  enough  for  technical  purposes,  are  recorded, 
together  with  the  b.  p.  and  the  calculated  heats  of  vaporisation. 
The  vapour  pressure  of  barium  chloride  is  very  small;  that  of 
calcium  chloride  is  too  small  to  measure.  Ferric  chloride,  man¬ 
ganous  chloride,  and  possibly  cobalt  chloride  show  traces  of  thermal 
dissociation  at  about  1000°.  At  high  temperatures,  the  double 
salt,  NaAgCl2,  appears  to  be  formed  from  the  separate  chlorides ; 
it  has  a  vapour  pressure  greater  than  the  sum  of  the  vapour  pressures 
of  the  separate  chlorides  at  a  definite  temperature.  The  results 
for  lead  chloride  agree  with  those  of  Eastman  and  Duschak  (U.S. 
Bur.  Mines,  Tech.  Paper  225,  1919) ;  the  vapour  pressures  of  arsenic 
trichloride  do  not  agree  well  with  those  found  by  Baxter,  Bezzen- 
berger,  and  Wilson  (A.,  1920,  ii,  531).  Cupric  chloride  has  no 
measurable  vapour  pressure  below  its  decomposition  temperature. 
Anhydrous  zinc  chloride  is  prepared  by  passing  chlorine  over 
anhydrous  zinc  oxide  at  600 — 700°.  S.  K.  T. 

Saturation  Pressure  of  Liquids  at  Corresponding  Densities. 

W.  Herz  (Z.  anorg.  Chem.,  1925,  145,  378 — 380;  cf.  this  vol.,  ii, 
494). — The  ratio  pTi :  pK,  where  pTi  is  the  saturation  pressure  at  the 
absolute  temperature,  T2,  at  which  the  density  is  twice  the  critical 
density,  approximates  to  a  mean  value  of  0-464  for  a  large  number 
of  organic  liquids  and  liquefied  gases.  Notable  exceptions  are 
helium  (too  low),  tin  tetrachloride  (too  low),  methyl  and  ethyl 
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alcohols  (too  high).  Ratios  of  pressures  at  temperatures  corre¬ 
sponding  with  densities  2-75  times  the  critical  density  are  also  given, 
but  the  agreement  is  not  good.  L.  L.  B. 

Isotherms  of  Several  Gases  between  +400°  and  —183°. 

L.  Holborn  and  J.  Otto  ( Z .  PhysiJc,  1925,  33,  1 — 11). — Tables  of 
new  values  of  pv  are  given  for  hydrogen  and  neon,  and  also  tables 
for  helium,  nitrogen,  ah,  argon,  and  oxygen.  E.  B.  L. 

Preparation  and  Analyses  of  Constant  Mixtures  of  Air  and 
Carbon  Dioxide.  J.  Johnston  and  A.  C.  Walker  (J.  Amer. 
Chem.  Soc.,  1925,  47,  1807 — 1817). — Marked  changes  in  the  direc¬ 
tion  or  velocity  of  the  wind  are  usually  accompanied  by  variations 
in  the  carbon  dioxide  content  of  the  air.  An  artificial  mixture  of 
air  and  carbon  dioxide  in  fixed  proportion  is  obtained  on  allowing 
air,  under  a  constant  pressure-head,  to  stream  past  one  surface  of  a 
thin  rubber  diaphragm,  and  carbon  dioxide,  also  under  a  constant 
head,  to  stream  past  the  other  surface.  Carbon  dioxide  diffuses 
through  the  rubber  much  faster  than  the  air,  and  the  thin  rubber 
sheet  serves  to  regulate  the  mixing.  The  composition  of  the 
resulting  mixture,  under  comparable  conditions,  depends  on  the 
effective  area  of  the  diaphragm.  Certain  refinements  are  introduced 
into  the  Pettenkofer  method  for  the  determination  of  carbon 
dioxide  in  air.  J.  S.  C. 

Vapours  of  the  System  Acetic  Acid-Water.  G.  Povarnin 
and  V.  Markov  (J.  Soc.  Phys.  Chim.  Eusse  Univ.  Leningrad,  1924, 
55,  381 — 382). — Preliminary  results  are  given  for  the  relation 
between  the  b.  p.  of  aqueous  acetic  acid  and  the  percentages 
of  the  acid  in  the  liquid  and  in  the  vapour.  For  the  77%  acid, 
corresponding  with  C2H402+H20,  the  vapour  contains  approxim¬ 
ately  62-5%  of  acid,  corresponding  with  C2H4Q2-r2H20.  T.  H.  P. 

Physical  Equilibrium  in  the  System  Acetic  Acid-Acetic 
Anhydride.  G.  Povarnin  and  V.  Markov  (J.  Soc.  Phys.  Chim. 
Eusse  Univ.  Leningrad,  1924,  55,  375 — 380). — The  relation  between 
the  composition  of  the  liquid  and  vapour  phases  is  given  by  the 
equation  r(100 — y)jy(100— r)=0-419=p0-030,  where  x  and  y  denote 
the  percentage  concentrations  of  the  anhydride  in  the  vapour  and 
liquid  respectively.  The  b.  p.  varies  linearly  with  the  com¬ 
position  and  is  given  by  the  expression,  77=118°+(22-70  +  l-7°)y. 
If  suitable  scales  are  used,  the  curve  connecting  b.  p.  and  composition 
of  the  vapour  coincides  with  that  showing  the  relation  of  com¬ 
position  of  vapour  to  composition  of  liquid.  T.  H.  P. 

Reversible  Anomaly  of  Copper-Nickel  Alloys  in  the  Para¬ 
magnetic  Region.  P.  Chevenard  ( Compt .  rend.,  1925,  181, 
28 — 31). — The  thermo-electric  power,  coefficient  of  thermal  expan¬ 
sion,  and  electrical  resistivity  of  copper-nickel  alloys  change  sud¬ 
denly  at  450°  in  alloys  containing  about  50%  Cu,  the  maximum 
effect  occurring  in  the  52%  Cu  alloy  (approximately  CuNi). 

A.  R,  P. 
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Solubility  of  Mixtures  of  Hydrogen  and  Nitrogen  in  Liquid 
Ammonia.  A.  T.  Larson  and  C.  A.  Black  (Ind.  Eng.  Chem., 
1925,  17,  715 — 716). — The  solubilities  of  hydrogen  and  nitrogen 
(3:1)  in  liquid  ammonia  have  been  determined  between  — 25° 
and  +22°  at  pressures  of  50,  100,  and  150  atm.  The  tem- 
perature  coefficient  is  positive  and  the  solubility  is  very  nearly 
proportional  to  the  pressure.  [Cf.  B.,  1925,  669.]  D.  G.  H. 

Solubilities  of  Sulphur  Dioxide  and  Ammonia  in  Water. 

T.  K.  Sherwood  (Ind.  Eng.  Chem.,  1925,  17,  745— 747).— The 
partial  pressures  of  sulphur  dioxide  and  ammonia  over  their  aqueous 
solutions  have  been  tabulated  and  graphed.  [Cf.  B.,  1925,  669.] 

D.  G.  H. 

Solubility  of  the  Crystallohydrates  of  Nickel  Sulphate. 

N.  V.  Tancov  (J.  Soc.  Phys.  Chim.  Russe  TJniv.  Leningrad,  1924, 
55,  335 — 341). — The  solubilities  of  heptahydrated,  blue  hexa- 
hydrated,  and  green  hexahydrated  nickel  sulphates  per  100  parts 
of  water  are,  respectively  :  20°,  37-70,  40-09,  44-37 ;  25°,  40-40, 
41-56,  45-36;  30°,  43-28,  43-56,  46-56;  35°,  47-03,  45-58,  47-76; 
40°,  50-42,  47-60,  49-16.  The  corresponding  temperature  co¬ 
efficients  of  solubility  at  30°  are  0-67,  0-49,  and  0-24,  respectively. 
The  heptahydrate  passes  into  the  blue  hexahydrate  at  31-55°,  and 
into  the  green  hexahydrate  at  36-7°.  T.  H.  P. 

Influence  of  Pressure  on  the  Solubility  of  Substances.  V. 
The  System  Naphthalene-Tetrachloroethane.  E.  Cohen, 
W.  A.  T.  de  Meester,  and  A.  L.  T.  Moesveld  ( Proc .  K.  AJcad. 
Wetensch.  Amsterdam,  1925,  28,  108 — 118). — The  solubility  of 
naphthalene  in  tetrachloroethane  has  been  measured  at  30°  under 
pressures  up  to  1000  atm.,  the  apparatus  being  similar  to  that 
previously  described  (A.,  1923,  ii,  386).  The  results  are  expressed 
very  closely  by  the  equation  log  c==l-54504 — 0-26840  X  10_3p-|- 
0-0432  x  lO"6^2,  where  c  is  the  concentration  in  g.  per  100  g.  of  solu¬ 
tion,  and  p  is  the  pressure  in  atmospheres.  The  existence  of  a 
minimum  solubility,  shown  possible  on  theoretical  grounds,  is  not 
established  within  the  range  of  pressure  investigated.  A.  B.  M. 

Solubility  Relations  of  Isomeric  Organic  Compounds.  I. 

J.  Johnston  ( J .  Physical  Chem.,  1925,  29,  882 — 888). — The  study 
of  the  equilibrium  diagrams  of  ortho,  meta,  and  para  isomerides  has 
been  undertaken  with  a  view  to  determine  the  relative  proportion 
of  these  isomerides  in  reaction  mixtures.  The  theory  of  ideal 
solutions  is  discussed.  F.  G.  S. 

Solubility  Relations  of  Isomeric  Organic  Compounds.  II. 
Determination  of  Freezing  Temperatures  of  Binary  Mixtures. 

D.  H.  Andrews,  G.  T.  Kohman,  and  J.  Johnston  (J.  Physical 
Chem.,  1925,  29,  914 — 925). — An  apparatus  for  the  accurate  deter¬ 
mination  of  time-temperature  curves  for  pure  substances  and  for 
binary  or  ternary  mixtures  is  described.  The  principal  advantages 
are  :  the  effective  temperature  head  is  controlled  and  measured, 
only  small  quantities  of  material  are  necessary,  and  the  temperature 
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is  measured  by  means  of  a  thermo-element  of  small  heat  capacity 
and  small  lag.  The  theory  of  cooling  curves  and  the  mode  of  inter¬ 
pretation  of  such  curves  for  binary  mixtures  are  discussed. 

J.  S.  C. 

Solubility  of  Ampholytes.  H.  von  Euler  and  K.  Rudberg 
(Z.  anorg.  Chem.,  1925,  145,  58 — 62).— According  to  Bjerrum’s 
theory  (A.,  1923,  i,  444),  the  solubility  of  ampholytes  should  be 
increased  by  the  addition  of  neutral  salts.  This  is  not  the  case  for 
the  pairs  Z-tyrosine-sodium  chloride,  Z- tyrosine-lithium  nitrate,  and 
leucine-sodium  chloride,  but  the  solubility  of  glycylglyeine  is  slightly 
increased  by  the  addition  of  sodium  chloride.  The  solubilities  of 
amino-acids  should  also  be  greater  in  the  presence  of  each  other,  but 
this  is  not  the  case  for  dl- leucine  and  Z-tyrosine.  In  agreement  with 
the  theory,  methyl-orange  is  more  soluble  in  a  dilute  glycine  solution 
than  in  water.  Measurements  of  the  influence  of  on  the  solu¬ 
bility  of  glycine  are  in  agreement  with  those  of  Kolthoff  (this  vol.,  i, 
296).  A.  G. 

Solubility  and  Size  of  Grain.  D.  Balarev  ( Z .  anorg.  Chem., 
1925,  145,  122 — 126). — The  increase  in  electrical  conductivity  of  a 
saturated  solution  of  barium  sulphate,  which  occurs  when  the 
crystals  are  rubbed,  is  probably  due  to  (1)  the  presence  of  barium 
chloride  in  the  sulphate,  (2)  the  greater  solubility  of  broken  than 
of  complete  crystals,  and  (3)  the  breaking  up  of  atomic  complexes. 
It  is  doubtful  whether  the  greater  solubility  of  small  particles  is  an 
important  factor.  The  subsequent  fall  in  conductivity  (cf.  A., 
1901,  ii,  493 ;  1905,  ii,  247)  may  be  due  partly  to  the  crystallisation 
of  barium  sulphate  on  account  of  the  dissolution  of  the  chloride, 
but  the  velocity  of  crystallisation  is  much  greater  than  the  rate  of 
fall  of  conductivity  and  the  latter  is  probably  mainly  due  to  the 
slow  restoration  of  equilibrium  between  the  complete  and  broken 
crystals.  A.  G. 

Supersaturated  Solutions.  I.  Mechanism  of  Separation 
of  Salts  from  Supersaturated  Solutions  and  the  Formation  of 
Rhythmic  Precipitates  in  Gels.  W.  M.  Fischer  ( Z .  anorg. 
Chem.,  1925,  145,  311 — 364). — If  supersaturated  solutions  of  salts 
with  valency  product  1  are  inoculated  and  shaken,  crystallisation 
occurs  immediately  for  the  smallest  degree  of  supersaturation. 
When  the  valency  product  is  greater  than  1,  there  is  an  induction 
period  for  slightly  supersaturated  solutions,  during  which  no  crystal¬ 
lisation  occurs.  At  a  certain  supersaturation,  this  period  vanishes, 
and  crystallisation  occurs  immediately  after  inoculation.  Salts 
which  show  an  induction  period  possess,  under  the  same  conditions, 
a  greater  dissolution  velocity  than  crystallisation  velocity.  The 
connexion  between  the  length  of  the  period  ( t )  and  the  degree  of 
supersaturation  (a;)  is  given  by  the  relation  x  j\/t= constant  [although 
the  author’s  numerical  results  and  curves  show  that  x  decreases 
linearly  with  increase  in  \/t. — Abstr.].  The  same  relation,  xj\/t= 
const.,  applies  to  rhythmic  precipitation,  which  occurs  only  with 
those  salts  which  show  an  induction  period.  In  the  presence  of 
agar-agar,  gelatin,  and  dyes,  all  sparingly  soluble  salts  can  be 
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obtained  as  rhythmic  precipitates.  In  accordance  with  a  new 
theory  of  rhythmic  precipitation,  based  on  the  variation  of  the  time 
of  precipitation  from  supersaturated  solutions,  periodic  precipitates 
of  barium  sulphate  and  strontium  sulphate  have  been  obtained. 
It  is  found  that  a  relation  exists  between  the  length  of  the  induction 
period  for  a  given  degree  of  supersaturation  and  the  cube  of  the 
crystallisation  velocity  of  the  salt.  The  larger  the  period,  the 
smaller  is  the  cubic  crystallisation  velocity.  L.  L.  B. 

Equilibrium  between  two  Liquid  Phases  in  the  System 
Aniline-Acetic  Acid-Water.  E.  Angelescu  and  D.  Motzoc 
(Bui.  Soc.  Chim.  Romania,  1925,  7,  11 — 24).- — A  study  of  the  effect 
of  acetic  acid  on  the  mutual  solubilities  of  aniline  and  water  has 
shown  that  with  certain  constant  proportions  of  acetic  acid  closed 
solubility  curves  are  obtained  having  an  upper  and  a  lower  critical 
temperature.  The  formation  of  these  curves  indicates  that  a  readily 
hydrolysed  aniline  acetate  is  formed  in  the  solution.  A.  R.  P. 

Adsorption  of  Water  from  the  Gas  Phase  on  Plane  Surfaces 
of  Glass  and  Platinum.  I.  R.  McHaffie  and  S.  Lenher  (J. 
Chem.  Soc.,  1925,  127,  1559 — 1572). — The  adsorption  of  water  on 
surfaces  of  glass  and  platinum  has  been  studied  by  a  new  method 
in  which  a  limited  quantity  of  water  was  placed  in  an  evacuated 
vessel  of  known  dimensions,  and  the  pressure  measured  at 
different  temperatures.  Above  a  certain  temperature  the  pressure- 
temperature  curve  is  linear,  and  the  total  number  of  water 
molecules  present  can  be  calculated.  At  lower  temperatures, 
owing  to  adsorption,  the  pressure  is  less  than  the  expected  value, 
and  the  amount  of  water  adsorbed  can  be  calculated  from  the 
decrease  in  pressure.  The  adsorption  and  its  accompanying  free 
energy  change  are  much  greater  on  glass  than  on  platinum.  The 
thickness  of  the  adsorbed  film  varies  from  0  to  39  layers  of  mole¬ 
cules,  according  to  the  temperature  and  pressure.  With  platinum 
surfaces,  this  kind  of  adsorption  begins  at  a  definite  pressure,  below 
which  no  measurable  adsorption  occurs.  W.  H.-R. 

Absorption  of  Hydrogen  by  Cerium,  Lanthanum  “Misch- 
metall, ’  ’  and  Cerium-Magnesium  Alloys.  A.  Sieverts  and  E. 
Roell  ( Z .  anorg.  Chem.,  1925,  146,  149 — 165;  cf.  A.,  1924,  ii, 
185). — Using  (1)  impure  cerium  containing  95%  of  cerium  and 
4%  of  other  rare-earth  metals,  (2)  a  lanthanum  “  mischmetall  ” 
containing  10%  of  cerium,  and,  (3),  cerium-magnesium  alloys  con¬ 
taining  up  to  12%  of  magnesium,  the  absorption  of  hydrogen  has 
been  studied  at  temperatures  from  20°  to  1200°.  For  hydrogen 
at  atmospheric  pressure,  the  temperature-absorption  curves  of 
cerium  and  lanthanum  “  mischmetall  ”  follow  one  another  closely 
and  show  a  marked  fall  in  absorption  between  1100°  and  1200°. 
At  1100°,  saturation  can  only  be  reached  by  heating  specimens 
previously  saturated  at  a  lower  temperature  or  by  immediately 
treating  the  molten  metal  with  hydrogen.  If  at  1100°  specimens 
are  first  treated  with  hydrogen  at  low  pressure,  they  will  not  take 
up  the  full  amount  of  hydrogen  necessary  for  saturation  if  the 
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pressure  is  raised.  Saturated  specimens  lose  all  their  hydrogen  on 
prolonged  keeping  in  a  vacuum;  their  pressure-absorption  iso¬ 
therms  show  the  general  form  previously  described  (Sieverts,  loc. 
tit.),  but  are  not  satisfactorily  reproducible.  Unsaturated  products 
do  not  lose  all  their  hydrogen  in  a  vacuum,  and  show  normal 
absorption  isotherms.  The  addition  of  12%  of  magnesium  only 
slightly  lowers  the  absorptive  power  of  cerium.  These  alloys  are 
pyrophoric,  but  an  alloy  containing  approximately  80%  of  cerium, 
11%  of  magnesium,  and  6%  of  aluminium  is  stable  in  air.  Hydro¬ 
gen  from  commercial  compressed  cylinders  is  absorbed  less  than 
electrolytic  hydrogen,  probably  owing  to  the  presence  of  organic 
sulphur  compounds.  W.  H.-R. 

Absorption  of  Arsenic  and  Oxalic  Acids  by  Certain  Calcined 
Oxides.  P.  P.  Kozakevitsch  ( J .  Soc.  Phys.  Chim.  Russe  Univ. 
Leningrad,  1924, 55, 477 — 492). — The  dependence  of  the  composition 
of  the  precipitates  formed  by  the  interaction  of  various  oxides 
with  arsenic  and  oxalic  acids  on  the  concentration  of  the  acid  in 
the  liquid  phase  has  been  investigated  (cf.  Cox,  A.,  1904,  ii,  563; 
1906,  ii,  757).  T.  H.  P. 

Adsorption  of  Silver  Salts  by  Silver  Iodide.  J.  S.  Beekley 
and  H.  S.  Taylor  (J.  Physical  Ghem.,  1925,  29,  942 — 954). — 
Investigations  on  the  adsorption  of  various  uni-univalent  silver 
salts  by  silver  iodide  at  25°  show  that  the  order  of  decreasing 
adsorbability  is  :  benzoate  (1-4),  acetate  (8*2),  nitrite  (3-2),  bromate 
(1*0),  naphthalenesulphonate  (4-8),  benzenesulphonate  (170),  nitrate 
(I860),  chlorate  (100),  ethylsulphate  (1540),  perchlorate  (3240).  The 
figures  in  parentheses  denote  the  relative  solubilities  at  25°,  the 
solubility  of  silver  bromate,  0-0081  millimol.  per  g.  of  water,  being 
taken  as  unity.  Although  there  is  no  quantitative  connexion 
between  adsorbability  and  solubility,  the  less  soluble  salts  are 
more  strongly  adsorbed  than  the  more  soluble  salts.  J.  S.  C. 

Adsorption  and  Schulze’s  Law.  H.  B.  Weiser  (J.  Physical 
Ghem.,  1925,  29,  955 — 965). — Schulze’s  law  is  merely  a  qualitative 
rule.  The  view  of  Dhar  and  others  (A.,  1924,  ii,  737),  that  ions 
with  the  lowest  precipitating  power  are  adsorbed  the  most  and 
vice  versa,  is  disproved.  The  adsorption  of  barium  ion  during 
precipitation  of  arsenious  sulphide  sols  has  been  determined  from 
solutions  of  barium  chloride  and  from  mixtures  of  barium  chloride 
with  hydrogen  chloride  and  the  alkali  metals.  The  adsorption  of 
barium  is  reduced  by  the  univalent  ions  in  the  order  :  hydrogen  > 
potassium  >  sodium  >  lithium,  which  gives  therefore  the  order  in 
which  these  univalent  ions  are  adsorbed.  The  same  series  is 
derived  from  the  precipitation  values,  the  salt  containing  the  most 
readily  adsorbed  cation  precipitating  in  lowest  concentration. 
This  method  of  determining  relative  adsorbabilities  is  of  general 
application.  The  amounts  of  precipitating  ion  carried  down  on 
precipitation  of  a  sol  are  determined  by  (i)  adsorption  by  the 
electrically  charged  particles  during  neutralisation,  (ii)  adsorption 
by  the  neutral  particles  during  agglomeration.  The  amounts  of 
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(i)  will,  under  comparable  conditions,  be  equivalent,  but  those  of 

(ii)  will  vary  with  the  nature  and  concentration  of  the  electrolyte. 

The  adsorption  values  approach  equivalence  the  less  the  adsorption 
capacity  of  the  precipitated  particles;  thus  the  values  are  more 
nearly  equivalent  with  arsenious  sulphide  sols  than  with  hydroxide 
sols  which  have  a  large  adsorption  capacity.  J.  S.  C. 

Capillarity  and  Wetting.  K.  Schultze  ( Kolloid-Z .,  1925, 
37,  10 — 17 ;  cf.  this  vol.,  ii,  287). — The  height  of  capillary  rise, 
the  influence  on  the  formation  of  solutions,  and  the  wetting  of 
capillaries  of  non-circular  cross-section  are  discussed.  E.  M.  C. 

Adsorption  Activity  and  Surface  Energy  of  Solids.  B. 
Iljin  ( Z .  physikal.  Chem.,  1925,  116,  431 — 437 ;  cf.  A.,  1924,  ii, 
663;  Physikal.  Z.,  1924,  25,  369). — Theoretical.  Three  different 
methods  give  the  following  values  for  the  effective  adsorbing  surface 
of  1  g.  of  charcoal:  105,  3-3 xlO5,  T8xl05  sq.  cm.  The  heat  of 
adsorption  for  the  same  mass  of  a  particular  gas  on  equal  areas  of 
quite  different  surfaces  (charcoal,  mica)  is  constant.  The  surface 
energy  of  an  adsorbent  is  correlated  with  the  heat  of  adsorption, 
the  dielectric  constant,  and  the  thickness  of  the  film  of  the  adsorbed 
gas.  L.  E.  G. 

Theory  of  Adsorption  and  Partition.  A.  Frumkin  (Z. 
physikal.  Chem.,  1925,  116,  501 — 503). — Theoretical.  The  work 
done  in  transferring  a  molecule  of  a  member  of  an  homologous 
series  from  one  phase  to  another  is  a  term  of  an  arithmetical  pro¬ 
gression;  the  partition  coefficient  is  therefore  a  term  of  a  geo¬ 
metrical  progression.  Consideration  of  the  work  done  in  trans¬ 
ferring  CH2  groups  from  the  surface  of  solutions  of  fatty  acids  to  the 
space  above  leads  to  the  conclusions  of  Langmuir  and  of  Adam 
(A.,  1922,  ii,  687)  regarding  the  orientation  of  these  substances. 

L.  F.  G. 

Simple  Method  of  Testing  Gibbs’  Theorem.  A.  Frumkin 
(Z.  physikal.  Chem.,  1925,  116,  498 — 500). — A  dilute  solution,  of 
known  strength,  of  lauric  acid  in  light  petroleum  was  added  drop 
by  drop  to  a  measured  water  surface  until  no  further  change  of 
surface  tension  indicated  the  formation  of  a  saturated  adsorption 
layer.  The  water  surface  is  saturated  by  5-2  x  10-10  mol.  of 
lauric  acid  per  sq.  cm.,  Gibbs’  equation  giving  5-7  X 10~10  mol. /cm. 2 

L.  F.  G. 

Capillary  Curves  of  Higher  Fatty  Acids  and  the  Equation 
of  State  of  the  Surface  Film.  A.  Frumkin  (Z.  physikal.  Chem., 
1925,  116,  466 — 484). — The  surface  tensions  of  octoic,  decoic,  and 
lauric  acids  were  measured  by  Wilhelmy’s  method ;  the  results  are 
expressed  graphically.  The  difference  between  the  form  of  the 
curves  for  these  acids  and  of  those  for  the  lower  fatty  acids  is 
ascribed  to  the  occurrence  of  attractive  forces  and  of  condensation 
phenomena  in  the  adsorbed  film  (cf.  Adam,  A.,  1921,  ii,  488 ;  1922, 
ii,  687;  1923,  ii,  539;  this  vol.,  ii,  195;  Proc.  Boy.  Soc.,  1922,  A, 
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101,  452),  i.e.,  the  adsorbed  films  approximate  in  their  behaviour 
to  the  unimolecular  films  which  the  insoluble  fatty  acids  form  on  a 
water  surface.  By  the  introduction  of  a  term  which  corrects  for  the 
mutual  attraction  of  the  adsorbed  molecules,  Szyzskovski’s  equation 
is  modified  to  a  form  which  gives  fair  agreement  with  the  observed 
data.  A  comprehensive  theory  must  allow,  however,  for  the 
formation  of  molecular  aggregates.  L.  F.  G. 

Effect  of  Sodium  Hydroxide  on  the  Surface  Tension  of  a 
Solution  of  Sodium  Nonoate.  W.  D.  Harkins  and  G.  L.  Clark 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1854 — 1856). — The  surface  tension 
of  O-lA-sodium  nonoate  at  20°,  20-2  dynes/cm.,  is  increased  to 
48-8  dynes/cm.  in  presence  of  0-008AT-sodium  hydroxide,  further 
addition  of  base  causing  a  linear  decrease.  The  results  indicate 
that  the  extremely  low  surface  tension  of  sodium  nonoate  solutions 
is  due  to  a  surface  film  of  the  salt  together  with  nonoic  acid  formed 
by  its  hydrolysis.  The  amount  of  colloid  present  in  these  solutions 
is  by  no  means  negligible  (cf.  McBain  and  Martin,  T.,  1914, 105,  967), 
and  the  state  of  the  colloid  is  dependent  on  the  hydroxyl-ion  con¬ 
centration  of  the  solution.  J.  S.  C. 

Surface  Tension  of  Gelatin  Solutions  of  Different  Hydrogen- 
ion  Concentration.  L.  de  Caro  (Atti  11.  Accad.  Lincei,  1925, 
[vi],  1,  729 — 733). — Surface  tension  measurements  of  2%  gelatin 
solutions  with  varying  hydrogen-ion  concentrations  have  been  made 
at  30°  by  the  stalagmometric  method.  These  solutions  behave  like 
those  of  other  proteins.  With  increasing  hydrogen-ion  concentra¬ 
tion,  the  surface  tension  rises  to  a  maximum  between  pa  8  and  9, 
falls  then  to  a  minimum  at  about  pK  4-5,  and  finally,  in  acid  solu¬ 
tions,  passes  through  a  second  maximum  at  pK  3,  which  is  lower  than 
that  occurring  in  alkaline  solutions. 

The  author  accepts  the  explanation  advanced  by  Bottazzi  and 
d’Agostino  (A.,  1913,  ii,  115),  according  to  which  the  protein  lowers 
the  surface  tension  of  the  solvent  most  when  it  is  present  in  non- 
dissociated  form.  F.  G.  T. 

Surface  Concentration  of  Casein,  Crystalline  Egg-albumin, 
and  Crystalline  Haemoglobin.  J.  M.  Johlin  (J.  Physical  Chem., 
1925,  29,  897 — 913). — The  changes  of  surface  tension  with  time 
of  aqueous  solutions  of  casein,  egg-albumin,  oxyhemoglobin, 
reduced  hemoglobin,  and  hemoglobin-carbon  monoxide  and  the 
influence  of  the  addition  of  acid  and  alkali  on  the  surface  tensions 
of  the  first  two  substances  have  been  investigated  at  25°  by  the 
capillary  rise  method.  The  surface  tension  decreases  with  time 
according  to  the  author’s  equation  (this  vol.,  ii,  388),  the  behaviour 
of  alkaline  solutions  of  egg-albumin  being  exceptional  in  that 
periodicity  is  observed.  J.  S.  C. 

Adsorption  of  the  Phosphoproteins  of  Yeast  by  Various 
Adsorbents  and  the  Elution  of  the  Adsorbates.  A.  Fodor  and 
R.  Schoneeld  ( Kolloid-Z .,  1925,  37,  37 — 40). — The  phospho 
protein  of  macerated  yeast  is  readily  adsorbed  by  aluminium  and 
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ferric  hydroxides  and  to  a  less  extent  by  kaolin.  The  adsorption 
results  in  a  loosening  of  the  combination  between  phosphoric  acid 
and  the  protein.  The  phosphoprotein  precipitated  by  acid  from 
macerated  yeast  gives  up  small  quantities  of  phosphoric  acid  on 
treatment  with  ammonia.  The  elution  with  ammonia  of  the  kaolin 
adsorbate  liberates  a  considerable  amount  of  phosphoric  acid.  A 
second  eluate  with  ammonia  of  the  aluminium  hydroxide  adsorbate 
gives  a  greater  quantity  of  phosphoric  acid  than  does  the  first, 
whilst  in  the  case  of  the  ferric  hydroxide  absorbate  traces  only 
are  obtained.  E.  M.  C. 

Adsorption  and  Heterogeneous  Catalysis.  I.  E.  V. 

Alekseevski  (J.  Soc.  Phys.  Cliim.  Russe  Univ.  Leningrad ,  1924, 
55,  403- — 433). — Animal  charcoal  which  has  been  heated  and 
subsequently  cooled  in  a  desiccator  acts  as  an  extremely  active 
adsorbent  towards  gases  and  vapours  and  retains  its  properties 
unchanged  for  a  long  period.  The  adsorption  of  a  vapour  is  greatly 
accelerated  if  air  saturated  with  the  vapour  is  passed  over  the 
adsorbent.  The  results  obtained  with  a  large  number  of  liquid 
organic  compounds  of  various  types  show  that  the  absorption 
does  not  depend  on  the  physical  constants,  but  is  influenced  greatly 
by  the  chemical  nature  of  the  compounds.  Adsorption  of  acetylene, 
ethylene,  isobutylene,  alcohol,  and  benzene  by  catalysts  such  as 
floridin,  alumina,  powdered  glass,  kaolin,  etc.,  is  much  less  pro¬ 
nounced  than  by  animal  charcoal.  The  influence  of  charcoal  on 
the  reaction  between  ethylene  and  chlorine,  and  on  various  syntheses 
in  which  acetylene  participates,  has  been  investigated.  T.  H.  P. 

Hydration  and  Solution.  H.  A.  Taylor  (J.  Physical  Chem., 
1925,  29,  995 — 1003). — The  present  position  of  the  hydrate  theory 
is  reviewed  and  various  criticisms  are  offered.  From  a  study  of 
the  partition  ratio  of  hydrochloric  acid  between  benzene  and 
aqueous  solutions  of  various  neutral  salts  and  of  glycerol,  it  is 
concluded  that  these  aqueous  solutions  behave  like  pure  water, 
there  being  no  difference  between  combined  and  free  water.  This 
conclusion  is  confirmed  by  a  study  of  the  effect  of  sodium  and 
potassium  chlorides  at  N  concentration  on  the  partial  pressure  of 
hvdrogen  chloride  over  its  concentrated  aqueous  solutions. 

J.  S.  C. 

Molecular  Weight  and  Solution.  W.  D.  Bancroft  (J. 
Physical  Chem.,  1925,  29,  966 — 972). — A  consideration  of  the 
similarities  and  dissimilarities  between  true  and  colloidal  solutions. 

J.  S.  C. 

Ebullicscopic  Measurements  in  Mixed  Solvents.  B.  H. 

Carroll,  G.  K.  Rollefson,  and  J.  H.  Mathews  ( J .  Arner.  Chem. 
Soc.,  1925,  47,  1791 — 1799). — An  apparatus  for  ebullioscopic 
measurements  capable  of  an  accuracy  of  1%  is  described.  The 
values  obtained  for  the  change  in  b.  p.  of  a  binary  liquid  mixture 
on  addition  of  a  non-volatile  solute  are  in  fairly  satisfactory  agree¬ 
ment  wuth  those  calculated  from  the  equation  of  Lewis  (A.,  1908, 
ii,  524).  "  J.  S.  C. 
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Effect  of  a  Non-volatile  Solute  on  tlie  Partial  Pressures  of 
Liquid  Mixtures  at  the  B.  P.  B.  H.  Carroll,  G.  K.  Rollefson, 
and  J.  H.  Mathews  {J.  Amer.  Chem.  Soc.,  1925,  47,  1785 — 1791). — 
Quantitative  measurements  of  the  changes  in  partial  pressure 
produced  by  addition  of  a  non-volatile  solute  to  various  binary 
liquid  mixtures  at  the  b.  p.  show  that  the  diminution  of  the  partial 
pressure  of  that  component  in  which  the  added  substance  is  more 
soluble  is  greater  than  that  exhibited  by  the  second  component. 

J.  S.  C. 

Nature  of  Soap  in  Alcohol.  W.  A.  Patrick,  W.  L.  Hyden, 
and  E.  F.  Milan  {J.  Physical  Chem.,  1925,  29,  1004 — 1008). — 
Determinations  of  the  b.  p.  of  anhydrous  and  moist  alcoholic 
solutions  of  sodium  oleate  over  the  concentration  range  0-005 — 
0-15 M  show  that  the  soap  is  considerably  ionised  in  dilute  solution 
at  the  b.  p.  J.  S.  C. 

Composition  of  a  Constant-boiling  Solution  of  Hydrogen 
Bromide  in  Water.  D.  T.  Ewing  and  H.  A.  Shadduck  (J. 
Amer.  Chem.  Soc.,  1925,  47,  1901 — 1904). — The  constant-boiling 
mixture  of  hydrogen  bromide  and  water  at  760  mm.  contains 
47-795%  of  the  former,  showing  that  the  distillate  is  not  HBr,5H20 
(47-381%  HBr),  as  reported  by  Calm  {Ber.,  1879,  12,  613).  The 
figure  is  higher  than  that  recently  determined  by  Carriere  and 
Cerveau  (A.,  1923,  ii,  555,  47-5%  HBr).  The  constant-boiling  tem¬ 
perature  is  about  125°.  The  distillate  is  5-9061A%  J.  S.  C. 

Internal  Friction  of  Aqueous  Sulphate  Solutions.  H. 

Grttnert  (Z.  anorg.  Chem.,  1925, 145,  394 — 396). — Measurements  of 
the  viscosities  of  ammonium  sulphate,  sulphuric  acid,  and  am¬ 
monium  hydrogen  sulphate  solutions  show  that  the  formation  of 
the  acid  salt  is  accompanied  by  an  increase  of  the  internal  friction. 

L.  L.  B. 

Viscosity  of  Acetic  Acid  Solutions.  N.  de  Kolossovski 
(J.  Chim.  Phys.,  1925,  22,  321 — 324). — The  viscosities  of  approxim¬ 
ately  10%  acetic  acid  solutions  have  been  measured  between  11° 
and  30°.  The  results  confirm  those  of  Davis  and  Jones  (A.,  1915, 
ii,  423),  but  disagree  with  Wijkander’s  figures.  Re-calculation  of 
the  apparent  molecular  heat  of  acetic  acid  in  solution  gives  a  mean 
value  of  41,  the  observed  value  being  37.  Acetic  acid,  therefore,  is 
not  hydrated  in  solution.  S.  K.  T. 

Diffusion  of  Water  through  Collodion  Membranes  between 
Solutions  of  Mixed  Electrolytes.  E.  F.  Adolph  (J.  Biol.  Chem., 
1925,  64,  329 — 368). — The  diffusion  of  water  through  a  collodion 
membrane,  either  untreated  or  saturated  with  gelatin,  is  not 
affected  by  the  presence  of  a  non-electrolyte  in  one  of  the  solutions 
separated  by  the  membrane ;  in  the  case  of  plain  collodion  mem¬ 
branes  the  effect  of  electrolytes  is  small  except  that  multivalent 
anions  increase  the  rate  markedly.  With  membranes  treated  with 
gelatin,  the  rate  of  diffusion  is  much  greater  in  all  cases ;  the  magni¬ 
tude  of  the  effect  increases  with  the  valency  of  the  ions,  but  the 
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predominating  influence  is  exerted  by  those  ions  of  which  the 
electrical  charge  is  opposite  to  that  of  the  protein  in  the  membrane. 
In  the  case  of  mixed  electrolytes,  some  ions  tend  to  depress  the 
action  of  others,  and  the  ultimate  rate  of  diffusion  is  determined 
by  the  relation  between  the  concentration  of  “  depressing  ”  cations 
and  that  of  effective  anions.  The  depressing  influence  of  such  a  salt 
as  sodium  chloride  on  the  effect  of  (e.gr.)  potassium  ferrocyanide  is 
still  greater  when  the  two  electrolytes  are  on  different  sides  of  the 
membrane  than  when  they  are  on  the  same  side,  with  pure  water 
on  the  other.  It  is  considered  that,  within  the  range  of  variation 
of  concentrations  of  biological  fluids,  the  effect  of  the  ions  in  them¬ 
selves  is  not  sufficient  to  account  for  water  transport  across  cell- 
membranes.  C.  R.  H. 

Ionic  Antagonism.  R.  Minakami  ( Biochem .  Z.,  1925,  158, 
306 — 318). — If  the  chlorides  of  various  uni-  and  di-valent  radicals 
are  added  to  soap  solutions,  there  is  a  marked  change  in  the  surface 
tension.  The  physiologically  antagonistic  sodium  chloride  and 
calcium  chloride  exhibit  no  antagonistic  action  when  added  together 
to  a  soap  solution,  whereas  lithium  and  magnesium  or  lithium 
and  barium  show  marked  antagonism.  The  relatively  coarse¬ 
grained  structure  which  is  brought  about  in  soap  solutions  by  the 
addition  of  a  univalent  cation,  particularly  lithium,  is  changed 
by  very  small  quantities  of  calcium  or,  better,  magnesium  into  a 
fine-grained  structure.  This  latter  state  of  division  can  only  be 
achieved  by  the  addition  of  a  definite  quantity  of  magnesium  or 
similar  ions,  not  by  diminishing  the  lithium  content  without 
addition  of  magnesium.  H.  D.  K. 

Colloidal  Bismuth.  A.  Gutbier  and  T.  Kautter  (Z.  anorg. 
Chem.,  1925,  146,  166 — 178;  cf.  Meyer,  A.,  1903,  ii,  285). — One 
part  of  a  10%  solution  of  bismuth  nitrate  in  88 — 90%  glycerol  is 
treated  with  36  parts  of  0-45%  aqueous  gum-arabic,  the  mixture 
reduced  with  5  parts  of  1%  aqueous  sodium  hyposulphite  solution, 
and  the  whole  quickly  diluted  with  60  parts  of  water ;  the  resulting 
colloidal  solution  is  filtered  and  on  careful  evaporation  a  black, 
metallic  residue  is  obtained  which  dissolves  completely  in  water 
to  form  a  colloidal  solution.  The  particles  migrate  to  the  anode 
in  Coehn’s  apparatus.  The  black  residue  contains  18%  of  bismuth 
and  about  1%  of  sulphur,  which  is  present  as  colloidal  sulphur 
and  not  as  sulphide.  Gelatin  and  extract  of  “  Tubera  Salep  ”  are 
less  satisfactory  protective  agents  for  the  preparation  of  colloidal 
bismuth,  which  is  unstable  if  prepared  by  reduction  without  such 
an  agent.  W.  H.-R. 

Preparation  of  Colloidal  Ferric  Hydroxide  Solutions  by 
Oxidation  of  Ferrous  Hydrogen  Carbonate.  N.  N.  Gavrilov 
(Kolloid-Z.,  1925,  37,  46 — 50). — The  oxidation  of  ferrous  hydrogen 
carbonate  by  means  of  air  yields  only  a  precipitate  of  ferric  hydr¬ 
oxide,  which  is  not  peptised  in  presence  of  small  amounts  of  hydro¬ 
chloric  acid  or  ferric  chloride.  With  larger  quantities  of  ferric 
chloride,  colloidal  ferric  hydroxide  is  formed,  but  only  from  the 
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added  ferric  chloride.  Hydrogen  peroxide  gives  a  white  pre¬ 
cipitate  with  ferrous  hydrogen  carbonate,  but  in  the  presence  of 
ferric  chloride  or  hydrochloric  acid  a  colloidal  solution  of  ferric 
hydroxide  is  rapidly  formed.  The  minimum  amount  of  ferric 
chloride  necessary  for  peptisation  in  the  oxidation  of  ferrous 
hydrogen  carbonate  is  about  7%  of  the  total  iron.  E.  M.  C. 

Technical  Preparation  of  Colloidal  Ferric  Hydroxide 
Solutions.  G.  Stadnikov  and  N.  Gavrilov  ( Kolloid-Z .,  1925, 
37,  40—46).  — Colloidal  ferric  hydroxide  solution  for  use  as  a 
coagulator  in  the  drying  of  peat  can  be  prepared  by  the  oxidation 
of  solutions  of  ferrous  hydrogen  carbonate  by  means  of  chlorine 
water  or  hypochlorous  acid.  The  necessary  concentration  (0-04% 
of  ferrous  iron)  can  be  obtained  on  a  commercial  scale  by  the 
treatment  of  iron  turnings  with  water  and  a  current  of  flue  gas. 
A  progressive  diminution  in  concentration  occurs  on  repeated 
treatment  with  mixtures  of  air  and  carbon  dioxide  when  the  carbon 
dioxide  content  is  greater  than  one-half.  [Cf.  B.,  1925,  711.] 

E.  M.  C. 

Silicic  Acid  Sol.  H.  R.  Kruyt  and  J.  Postivia  (Rec.  trav. 
chim 1925,  44,  765 — 789). — Changes  in  the  viscosity  and  pH 
values  of  a  silica  sol  with  time  and  length  of  dialysis  have  been 
determined  and  correlated,  and  the  effects  produced  by  the  addition 
of  various  electrolytes  investigated.  The  sols  were  prepared  by 
pouring  a  solution  of  sodium  silicate  into  20%  hydrochloric  acid 
and  dialysing  and  were  found  by  cataphoresis  measurements  to  be 
negatively  charged.  Poiseuille’s  law  holds  good  and  the  sols 
are  more  stable  at  the  ordinary  than  at  higher  temperatures.  By 
adding  a  solution  of  50  g.  of  sodium  silicate  in  200  c.c.  of  water  to 
70  c.c.  of  acid,  sols  are  obtained  for  which  pH— 4-5  and  the  viscosity 
of  which  increases  with  time ;  on  the  other  hand,  by  using  a  solu¬ 
tion  of  50  g.  of  sodium  silicate  in  150  c.c.  of  water,  the  pa  value 
is  >  6  and  the  viscosity  of  these  sols  decreases  with  time,  the  latter 
phenomenon  being  due  to  the  occlusion  of  sodium  silicate  from 
the  more  concentrated  solution.  The  addition  of  hydrochloric 
acid  to  the  latter  sols  in  quantities  sufficient  to  reduce  the  ps  value 
to  4-5  or  less  converts  these  into  sols  of  increasing  viscosity,  whilst 
the  addition  of  sodium  hydroxide  or  silicate  solutions  to  sols  of  the 
first  type  causes  an  initial  increase  in  viscosity  on  account  of  the 
greater  electro  viscous  effect  due  to  the  greater  negative  charge, 
and  then  converts  them  into  sols  of  decreasing  viscosity.  Addition 
of  hydrochloric  acid  or  salt  solutions  to  a  sol  of  increasing  viscosity 
first  removes  the  negative  charge  and  hence  lowers  the  initial 
relative  viscosity  due  to  the  removal  of  the  electro  viscous  effect, 
whilst  on  further  addition  the  sol  becomes  positively  charged  and 
the  viscosity  rapidly  increases  with  final  gelation  or  flocculation. 
The  initial  viscosity  is  considerably  lowered  by  the  addition  of 
50%  of  water  to  the  sols,  but  on  account  of  the  dilution,  changes 
in  the  viscosity  of  such  sols  are  extremely  small.  Addition  of 
alcohol  to  the  sols  also  causes  an  initial  decrease  in  the  viscosity, 
but  in  this  case  the  viscosity  continues  to  decrease  due  to  the 
vol.  cxxviii.  ii.  31 
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slight  dehydrating  action  of  the  alcohol.  The  action  of  hydro¬ 
chloric  acid,  barium  chloride,  and  aluminium  chloride  in  producing 
flocculation  of  the  sols  is  not  the  same.  The  sols  take  up  hydroxyl 
and  chlorine  ions,  the  disappearance  of  the  former  on  the  addition 
of  sodium  hydroxide  or  silicate  to  the  sol  being  established  by  pn 
determinations.  The  larger  the  number  of  hydroxyl  ions  added 
to  the  sol,  the  more  sodium  chloride  but  the  less  barium  chloride 
is  necessary  to  cause  gelation  ;  no  explanation  of  this  phenomenon 
is  at  present  forthcoming.  J.  W.  B. 

Elasticity  of  Ammonium  Oleate  Solutions  and  the  Variable 
Viscosity  of  Two-phase  Systems.  E.  Hatschek  ( Kolloid-Z ., 
1925,  37,  25 — 26). — The  elasticity  of  ammonium  oleate  is  readily 
demonstrated.  After  being  rotated,  the  solution  comes  to  rest  by 
moving  in  a  direction  opposite  to  that  of  the  rotation.  The  effect  is 
shown  by  solutions  as  dilute  as  A/140  with  a  relative  viscosity  of 
1-08.  A  variation  of  viscosity  with  the  shear-gradient  is  found 
with  coarse  suspensions  as  well  as  with  emulsoid  sols  and  may  be 
accounted  for  by  postulating  a  labile  sheath  of  rigid  liquid  around 
the  particles,  the  thickness  of  the  sheath  depending  on  the  shear- 
gradient.  E.  M.  C. 

Elasticity  of  Gelatin  in  Relation  to  pa  and  Swelling.  G.  W. 

Scarth  (J.  Physical  Chem.,  1925,  29,  1009-1021). — The  elastic 
properties  of  gelatin  gels  in  their  dependence  on  the  pa  value  have 
been  examined.  The  reciprocal  of  the  extension — the  resistance  to 
stretch — has  a  minimum  value  at  pn  4'7  and  maxima  at  pa  3  and 
pu  11,  the  alkali  maximum  being  the  higher.  Young’s  modulus 
for  isotropic  gelatin  varies  but  slightly  between  pa  4-7  and  11. 
Lanthanum  nitrate  has  the  same  general  effect  on  gelatin  at  a  pa 
of  4-7  as  is  produced  by  the  addition  of  acid  or  alkali  to  isoelectric 
gelatin.  Volume  and  resistance  to  stretch  increase  up  to  a  con¬ 
centration  of  salt  10~2 — 10-33f,  and  then  decrease.  The  modulus 
of  elasticity  remains  constant  until  fairly  high  salt  concentrations 
are  reached,  and  then  decreases.  Variation  in  pK  of  the  surrounding 
medium  affects  the  elasticity  of  gelatin  in  three  ways :  (1)  directly 
through  combination  or  by  adsorption  with  the  reagent,  acids 
reducing  the  elasticity  whilst  alkalis  in  low  concentration  cause  a 
slight  increase  and  at  high  concentration  a  decrease,  (ii)  by  modi¬ 
fication  of  imbibition  resulting  from  such  combination,  swelling 
increasing  the  total  resistance  to  stretch  and  maintaining  the 
modulus  of  elasticity  constant  in  spite  of  dilution,  (iii)  by  causing 
structural  changes  entailing  a  loss  of  elasticity.  Changes  (i)  and 
(ii)  are  reversible,  whilst  (iii)  is  partly  reversible.  Theories  of 
swelling  and  of  protoplasmic  contraction  are  discussed.  J.  S.  C. 

Colloid  Filtration.  L.  Zakarias  ( Kolloid-Z .,  1925,  37,  50 — 58). 
— The  author  has  studied  the  relation  between  the  solid  support 
and  the  semi-solid  membrane  in  ultra-filters  of  collodion  supported 
on  unglazed  porcelain.  In  filtration  through  unglazed  porcelain 
alone,  a  considerable  resistance  is  offered  by  air  within  the  capil¬ 
laries;  the  rate  of  filtration  rises  to  a  maximum  and  rapidly  falls. 
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Evacuation  of  the  plate  and  the  use  of  air-free  water  doubles  the 
rate  of  filtration.  Eor  plates  of  unglazed  porcelain  of  different 
porosities  there  is  a  close  proportionality  between  the  rates  of 
filtration  before  and  after  treatment  with  a  constant  collodion 
solution.  The  rate  of  filtration  through  plates  treated  repeatedly 
with  collodion  is  inversely  proportional  to  the  number  of  treat¬ 
ments.  Increase  of  pressure  increases  the  permeability  as  well 
as  the  rate  of  filtration  for  both  hydrophilic  and  hydrophobic 
colloids,  although  there  is  no  simple  relationship  between  perme¬ 
ability  and  rate  of  filtration.  Increase  of  pore  size  by  swelling 
of  the  membrane  does  not  necessarily  increase  the  rate  of  filtration 
on  account  of  the  compensating  effect  of  the  increase  in  length 
of  the  capillaries.  A  colloid  filter  with  a  semi-solid  membrane 
is  regarded  as  an  adsorption  sieve,  capable  of  swelling,  but  swelling 
is  not  an  essential  feature  of  a  colloid  filter  since  a  porcelain  plate 
stopped  by  barium  sulphate  forms  a  dense  filter.  E.  M.  C. 

Swelling.  I.  Swelling  of  Agar-agar  Gels  as  a  Function 
of  Water  Content  before  Swelling.  B.  L.  Clarke  (J.  Amer. 
Chem.  Soc .,  1925,  47,  1954 — 1958). — The  percentage  swelling  of 
agar-agar  gels  hi  water  increases  rapidly  from  about  800%  when 
the  gel  contains  so  little  water  that  none  is  extracted  by  drying 
over  phosphorus  pentoxide,  to  3903%  when  the  gel  contains 
0-313  g.  of  water  per  g.  of  agar.  Further  increase  in  water  content 
occasions  a  sharp  fall  in  swelling  power,  to  a  water  content  of 
0-554  g.  per  g.  of  agar,  the  swelling  power  thereafter  diminishing 
much  more  slowly  with  increase  in  water  content  of  the  original 
gel.  Freshly-cast  agar-agar  gels  are  opaque,  and  on  drying  in 
thin  plates,  become  transparent  sharply  at  a  water  content  of 
0-554  g.  per  g.  of  agar,  probably  indicating  a  change  of  phase  at 
the  point  at  which  the  swelling  power  commences  to  increase 
rapidly  with  decreasing  water  content,  although  no  corresponding 
discontinuity  is  exhibited  by  the  vapour  pressure  isotherm  (cf. 
Katz,  A.,  1917,  ii,  245).  The  above  results  afford  an  explanation 
of  the  loss  of  swelling  power  of  agar-agar  gels  on  storage.  F.  G.  W. 

New  Pattern  Formed  by  Coloured  Salts  in  Solid  Gels. 

E.  R.  Riegel  and  L.  Widgofe  (J.  Physical  Chem.,  1925,  29,  872 — 
874). — Copper  ferrocyanide  formed  by  diffusion  of  copper  sulphate 
in  1 — 5%  aqueous  solution  into  a  gelatin  cake  containing  0-05 — 
0-2%  of  potassium  ferrocyanide,  is  not  evenly  distributed  through¬ 
out  the  cake  but  is  concentrated  into  dark  red  zones  separated  by 
clear  spaces.  Lead  chromate  formed  in  a  similar  way  from  0-1% 
potassium  chromate  in  gelatin  and  5%  lead  nitrate  solution  gave 
both  the  zone  pattern  and  rhythmic  banding.  The  formation  of 
clear  zones  reaching  to  the  comers  when  the  edges  are  sharp 
indicates  that  the  entering  soluble  salt  travels  in  straight  lines 
perpendicular  to  the  walls  of  the  cake.  F.  G.  S. 

Protection  of  Colloidal  Solutions  by  the  Addition  of  Electro¬ 
lytes  in  Quantities  Insufficient  to  produce  Flocculation. 
A.  Boutaric  and  (Mlle.)  G.  Perreau  (Rev.  gen.  Colloid,  1925, 
3.  129 — 136,  167 — 176). — The  stability  of  sols  of  gamboge,  resin- 
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mastic,  and  arsenic  trisulphide  has  been  studied  in  the  presence  of 
varying  amounts  of  electrolytes.  The  rate  of  flocculation  of  sols 
containing  a  given  electrolyte  has,  in  particular,  been  examined 
when  larger  quantities  of  the  same  electrolyte  are  added.  Differ¬ 
ences  are  shown  to  exist  according  to  the  period  of  time  that  has 
elapsed  between  the  preparation  of  the  sols  and  the  time  of  the 
measurement.  Sols  which  originally  contained  some  electrolyte 
flocculate  more  slowly  than  those  which  were  practically  free  from 
electrolyte.  When  the  amount  of  electrolyte  is  increased  the 
degree  of  protection  at  first  increases,  but  further  increase  in  the 
amount  of  electrolyte  diminishes  the  protection.  Especially  inter¬ 
esting  results  are  obtained  with  ammonium  and  lithium  salts. 
The  behaviour  of  the  sols  towards  electrolytes  other  than  those 
used  in  their  preparation  shows  that  the  presence  of  lithium  chloride 
protects  arsenious  sulphide  sol  from  flocculation  by  potassium, 
magnesium,  barium,  and  ammonium  chlorides,  whilst  the  floccul¬ 
ation  is  accelerated  by  cadmium  and  aluminium  chlorides. 

0.  I.  B.  V. 

Influence  of  Hydrogen-ion  Concentration  on  the  Protective 
Action  of  Gelatin  on  Zsigmondy’s  Standard  Gold  Sol.  H.  V. 

Tartar  and  J.  R.  Lorah  (J.  Physical  Chem.,  1925,  29,  792 — 
798). — The  protective  action  of  gelatin  on  Zsigmondy’s  standard 
gold  sol  has  been  measured  in  the  presence  of  acetic,  oxalic,  hydro¬ 
chloric,  and  phosphoric  acids.  The  concentration  of  hydrogen  ion 
has  little  effect  on  the  protective  action  over  the  pu  range  8  to  5, 
but  below  a  pu  of  approximately  4-7  the  protective  action  decreases 
very  rapidly  with  increase  of  hydrogen-ion  concentration.  F.  G.  S. 

Studies  in  Emulsions.  W.  Seifriz  (J.  Physical  Chem.,  1925, 
29,  834 — 841). — The  effect  of  hydrogen  and  barium  chlorides  and 
sodium  and  barium  hydroxides  on  olive  oil  emulsions  stabilised  by 
various  emulsifying  agents  has  been  studied.  Reversal  of  phases 
takes  place  with  hydrochloric  acid  and  frequently  with  barium 
chloride  at  a  ps  of  7-2,  but  the  main  factor  causing  reversal  cannot 
be  ascribed  to  the  hydrogen-ion  concentration,  for  sodium  and 
barium  hydroxides  may  cause  reversal  in  opposite  directions  and 
highly  alkaline  oil-in-water  emulsions  may  be  reversed  by  barium 
chloride.  The  effect  of  the  phase  volume  ratio  on  the  type,  texture, 
and  stability  (cf.  Robertson,  A.,  1910,  ii,  697)  is  described  using 
refined  petroleum  oils  and  aqueous  casein.  Reversal  frequently 
occurs  on  keeping.  The  behaviour  of  vegetable  oils  (cf.  Seifriz, 
A.,  1924,  i,  127)  is  compared  with  that  of  petroleum  oils.  All 
the  water-in-oil  emulsions  of  the  vegetable  oils  are  readily  reversible 
by  sodium  hydroxide  into  stable  oil-in-water  systems,  and  may 
be  reconverted  into  the  former  by  barium  chloride  or  barium 
hydroxide.  F.  G.  S. 

Sensitisation  of  Congo-red  by  Globulin.  G.  Ettisch  and  H. 
Runge  ( Kolloid-Z .,  1925,  37,  26 — 31). — The  sensitisation  of  Congo- 
red  towards  flocculation  by  salts  which  is  produced  by  the  addition 
of  globulin,  as  observed  by  Brossa  (A.,  1923,  i,  397)  but  not  by 
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Becker  (Z.  Immun.  Therap.,  1924,  41,  378),  depends  on  the  reaction 
and  salt  content  of  the  two  systems.  Congo-red  should  be  used 
immediately  after  dialysis,  since  on  exposure  to  air  it  takes  up 
carbon  dioxide,  and  becomes  acid,  turbid,  and  more  deeply  coloured. 
The  reaction  and  conductivity  of  globulin  suspensions  remain 
constant  only  for  3  days.  Pure  Congo-red  does  not  peptise  globulin 
suspensions.  The  peptisation  of  globulin  and  Congo-red  by  acid, 
alkali,  or  salts  is  independent.  Globulin  may  be  peptised  by  acid 
at  about  pa  4-0  without  causing  any  colour  change  of  Congo-red. 
There  is  no  affinity  between  the  micelles  of  globulin  and  of  Congo- 
red,  and  the  formation  of  a  turbidity  in  a  Congo -red-globulin 
mixture  is  a  true  protein  flocculation.  The  sensitising  action  of 
lecithin  towards  Congo-red  (cf.  Beck,  this  vol.,  ii,  527)  is  similarly 
explained.  E.  M.  C. 

Theory  of  Liesegang  Ring  Formation.  N.  It.  Dhar  and 
A.  C.  Chatterji  ( Kolloid-Z .,  1925,  37,  2 — 9 ;  cf.  A.,  1922,  ii,  627 ; 
1924,  ii,  158). — Further  evidence  is  advanced  in  support  of  the  theory 
that  Liesegang  rings  are  formed  by  the  coagulation  of  a  peptised 
sol  and  the  adsorption  of  the  same  material  from  adjacent  layers. 
Two  types  of  ring  structure  are  recognised,  according  as  the  pre¬ 
cipitate  layer  is  followed  by  a  region  free  from  precipitate  or  one 
which  contains  the  peptised  sol.  Mercuric  iodide,  cadmium  sulphide, 
antimony  sulphide,  and  silver  sulphide  form  the  second  type  of 
structure,  and  it  is  shown  that  the  corresponding  sols  are  not 
adsorbed  by  the  solid  precipitate  as  is  the  case  for  substances 
giving  the  first  type  of  ring  structure.  E.  M.  C. 

Molecular  Attraction  and  the  Equation  of  State.  K.  K. 

Jarvinen  {Z.  physical.  Chem.,  1925, 116,  420 — 430;  cf.  ibid.,  1920, 
96,  367). — Theoretical.  L.  F.  G. 

Chemical  Theory  of  Corresponding  States.  G.  Boitard 
( J .  Chim.  phys.,  1925,  22,  349 — 352). — Theoretical.  In  the  reduced 
general  equation  of  state,  F(tt,  <£,  0,  a,  (3,  .  .  .)  =  0,  the  theorem  of 
corresponding  states  can  only  hold  for  fluids  for  which  the  para¬ 
meters  a,  [3,  .  .  .  are  constant.  The  latter  characterise  the  chemical 
type  of  the  fluids,  and  it  is  shown  that  the  reduced  vapour  pressure, 
7 r,  the  reduced  molecular  volume  of  vapour,  cj>v  and  of  fluid,  <£0,  the 
reduced  heat  of  vaporisation,  X(  =  L/pcvc),  and  the  reduced  entropy, 
c r(=  X/6>),  are  functions  of  them.  Thus,  at  a  given  reduced  temper¬ 
ature,  6,  77,  (f)0,  (f)V  and  X  are  constant  for  the  different  members  of  a 
chemical  family.  It  is  also  shown  that  the  change  of  entropy  accom¬ 
panying  evaporation  is  constant  for  all  fluids  of  the  same  chemical 
family  at  corresponding  temperatures.  S.  K.  T. 

Molecular  Interaction  in  the  Liquid  State.  G.  N.  Antonov 
(Phil.  Mag.,  1925,  [vi],  50,  265—289;  cf.  A.,  1918,  ii,  437).— The 
previous  theory  of  molecular  complexity  in  the  liquid  state  is 
extended  from  liquid-liquid  to  liquid-gas  systems,  by  assuming  that 
the  process  of  formation  of  liquids  is  due  to  the  formation  of 
associated  molecules,  and  that  the  molecules  forming  the  gaseous 
phase  penetrate  the  liquid  phase  without  suffering  any  substantial 
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change  of  concentration.  The  empirical  law  obtained  by  the 
author  (A.,  1924,  ii,  829)  for  the  variation  with  temperature  of  the 
difference  between  the  densities  of  the  liquid  and  vapour  phases  of 
a  substance  is  deduced  from  the  above  assumptions,  since  the  differ¬ 
ence  of  the  densities  then  represents  the  concentration  of  the 
associated  molecules.  The  relation  becomes  AeK&  =  T-^B,  where 
A,  B,  and  X  are  constants,  T  is  the  temperature  reckoned  from  the 
critical  temperature  downwards,  and  8  the  difference  of  density. 
Experimental  data  show  that  the  8-T  curve  for  ethyl  acetate  is  dis¬ 
continuous,  and  consists  of  several  portions,  each  satisfying  the 
above  equation,  with  different  constants  for  each  portion.  From 
the  similar  behaviour  of  propyl  alcohol  and  hexamethylene,  it  is 
suggested  that  this  is  a  general  law  for  all  liquids,  and  that  the 
molecular  clustering  which  is  assumed  in  the  liquid  state  takes  place 
according  to  the  law  of  multiple  proportions.  Some  liquids  undergo 
between  their  m.  p.  and  the  critical  temperature  a  greater 
number  of  such  changes  than  other  liquids.  The  relation  between 
temperature  and  latent  heat  of  evaporation,  surface  tension,  and 
viscosity  is  investigated,  and  it  is  shown  that  these  curves  also  are 
discontinuous,  breaks  occurring  at  the  same  temperatures  in  the 
different  curves  for  the  same  liquid.  Each  portion  of  the  curves  for 
density  and  latent  heat  of  evaporation  satisfies  the  above  equation, 
which  is  general  for  normal  and  associated  liquids,  and  holds  good 
for  all  ranges  of  temperature.  Each  portion  of  the  curves  for  surface 
tension  (a)  and  viscosity  (>/)  is  represented  by  the  equation 
a-f  B=AeyT  or  r)-\-C—DeKT.  Discontinuity  is  an  intrinsic  character¬ 
istic  of  liquids,  and  it  is  probable  that  definite  molecular  changes 
occur  in  the  several  intervals  of  temperature.  F.  G.  T. 

Parameters  Depending  on  Temperature  in  Statistics  : 
the  Debye  Theory  of  Electrolytes.  P.  Gross  and  0.  Halpern 
( Physikal .  Z.,  1925,  26,  403^07  ;  cf.  A.,  1923,  ii,  459,  724;  1924, 
ii,  386;  this  vol.,  ii,  171,  513). — Theoretical.  A  mathematical 
analysis  of  temperature  effects,  the  results  being  applied  to  the 
Debye-Huckel  theory  of  strong  electrolytes.  The  variation  of  the 
dielectric  constant  with  the  temperature  is  considered  in  reference 
to  the  calculated  and  observed  heats  of  dilution.  Within  the  range 
imposed  by  its  assumptions  the  Debye  theory  is  regarded  as  valid. 

R.  A.  M. 

Derivation  of  the  Fundamental  Equation  from  the  Law  cf 
Mass  Action  for  Condensed  and  Heterogeneous  Systems. 

J.  J.  van  Laar  and  R.  Lorenz  ( Z .  anorg.  Chem.,  1925,  145,  239 — 
250). — A  mathematical  development  of  the  equilibrium  equation 
derived  by  Lorenz  (cf.  A.,  1924,  ii,  761)  on  the  basis  of  the  law  of 
mass  action,  the  vapour-pressure  theory  of  van  Laar,  and  the 
conception  of  thermodynamic  potentials.  The  equation  is  applied 
first  to  the  case  of  ideal  gases,  and  an  equation  is  obtained  which 
gives  the  molar  potentials  of  the  components  of  an  ideal  gas  mixture. 
Similar  considerations  are  also  applied  to  van  der  Waals’  equation  of 
state.  L.  L.  B. 
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Third  Law  of  Thermodynamics  and  Calculation  of 
Entropies.  T.  J.  Webb  (J.  Physical  Chem .,  1925,  29,  816 — 833). — 
The  entropy  of  cadmium  chloride  hydrate  has  been  calculated  on 
the  assumption  of  the  validity  of  the  third  law  from  the  energetics 
of  its  formation  from  silver,  lead,  or  mercurous  chlorides,  cadmium, 
and  water.  The  values  agree  within  the  limit  of  experimental  error, 
as  do  the  values  of  the  entropy  of  cadmium  iodide  obtained  in  a 
similar  manner.  Direct  calorimetric  measurements  of  the  total 
energy  change  of  a  chemical  reaction  is  often  more  accurate  than  its 
calculation  from  the  free  energy  and  the  temperature  coefficient  of 
the  free  energy.  A  calorimetric  determination  of  the  heat  of  form¬ 
ation  of  solid  silver  iodide  from  solid  silver  and  solid  iodine  has  been 
made  and  the  value  14,975^50  cal.  obtained.  This  leads,  on  the 
assumption  of  the  third  law,  to  a  value  of  13*95  for  the  entropy  of 
iodine  as  compared  with  14*24  from  a  study  of  the  formation  of 
zinc  iodide,  and  13*95  obtained  from  the  specific  heat  data  of  Lange 
(cf.  this  vol.,  ii,  96).  The  heat  of  formation  of  silver  bromide  has 
been  determined  and  its  entropy  at  25°  calculated  bv  two  methods. 

F.  G.  S. 

Free  Energy  of  Dilution  and  the  Activity  of  the  Ions  in 
Aqueous  Solutions  of  Barium  Chloride.  J.  N.  Pearce  and 
R.  W.  Gelbach  (J.  Physical  Chem.,  1925,  29,  1023 — 1030). — The 
E.M.F.  of  concentration  cells  containing  barium  chloride,  with  and 
without  ion-transference,  have  been  measured  with  an  accuracy  of 
±0*05  mv.  The  transference  numbers  of  the  barium  and  chloride 
ions  and  the  free  energy  and  heat  content  decrease  attending  the 
transfer  of  1  mol.  of  barium  chloride  from  concentration  c  to  a  con¬ 
centration  0-10JI4  have  been  calculated.  The  activity  coefficients 
derived  from  the  E.M.F.  data  are  in  close  agreement  with  those 
from  f.  p.  data.  J.  S.  C. 

Dissociation  Constants  of  Selenious  Acids.  J.  S.  Willcox 

and  E.  B.  R.  Prideaux  ( J .  Chem.  Soc.,  1925,  127,  1543 — 1546). — 
Measured  volumes  of  standard  sodium  hydroxide  solution  were 
added  to  20  c.c.  of  a  0*05  i¥-solution  of  selenious  acid  in  the 
presence  of  a  suitable  indicator.  The  colours  were  matched  by 
the  addition  of  the  same  alkali  to  20  c.c.  of  the  B,D.H.  “  universal  ” 
indicator  containing  the  same  number  of  drops  of  indicator.  The 
hydrogen-ion  concentrations  were  thus  obtained,  from  which  the 
first  and  second  dissociation  constants  of  selenious  acid  were  calcu¬ 
lated  as  A1=4*0xl0'3,  and  A2=0*87  X  10"8.  The  first  end-point 
gives  accurate  titrations  with  p-nitrophenol  as  indicator ;  cochineal, 
lacmoid,  and  resazurin  should  also  be  suitable.  The  second  end¬ 
point  is  not  so  sharp,  but  fair  results  are  obtained  with  thymol  - 
phthalein  (to  a  full  blue).  W.  H.-R. 

Ionisation  of  Weak  Electrolytes  in  Water-Alcohol  Solutions. 
II.  Relations  between  Chemical  Constitution  and  Alcohol 
Sensitivity  of  Acids  and  Bases.  M  Mizutani  (Z.  physikal. 
Chem.,  1925,  116,  350 — 358;  cf.  this  vol.,  ii,  793). — Data  corre¬ 
sponding  with  those  previously  obtained  for  other  substances  are 
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given  for  dilute  solutions  of  formic,  butyric,  and  isovaleric  acids, 
methylamine,  dimethylamine,  trimethylamine,  ethylamine,  aniline, 
methylaniline,  dimethylaniline,  o-  and  m-toluidine,  and  pyridine. 
New  data  for  ammonia  are  given.  The  effect  of  alcohol  on  the 
ionisation  of  the  aliphatic  acids  increases  with  the  length  of  carbon 
chain.  Benzoic  acid  behaves  similarly  to  isovaleric  acid.  The 
introduction  of  a  hydroxyl  group  (i.e.,  to  form  lactic  or  salicylic 
acid)  decreases  the  sensitivity  of  acids  to  alcohol.  All  the  bases  are 
less  affected  by  alcohol  than  are  the  acids.  Ammonia  is  the  least 
affected,  but  substitution  of  hydrogen  by  methyl  groups  greatly 
increases  the  sensitivity.  Similarly,  the  toluidines  and  the  methyl- 
anilines  are  more  sensitive  than  aniline,  which  is  very  nearly  as 
insensitive  as  ammonia.  L.  F.  G. 

Ionisation  of  two  Electrolytes  in  Alcohol-Water  Mixtures  ; 
Influence  of  Environment  on  Ionisation.  F.  Bradley  and 
W.  C.  McC.  Lewis  ( J .  Physical  Chem.,  1925,  29,  782 — 791). — The 
ionisation  of  salicylic  and  of  cyanoacetic  acids,  at  dilutions  of  8  to 
1024  litres,  has  been  examined  in  alcohol-water  mixtures  containing 
0 — 100%  of  alcohol.  A  slight  decrease  of  the  ionisation  constant 
was  observed  as  the  dilution  was  increased.  The  formula,  K= 
K1(k1lk2)[H20]n  e(E°'-E°)inRT,  has  been  deduced,  where  K  is  the 
ionisation  constant,  D  the  dielectric  constant  of  the  medium,  K1 
the  equilibrium  constant  of  the  reaction  HA+%H20=HA,%H20, 
kx  and  k2  are  the  velocity  coefficients  for  the  ionisation  and  recom¬ 
bination  of  the  ions,  respectively,  E0  is  the  critical  increment  of 
ionisation  in  a  medium  of  unit  dielectric  capacity,  identified  with  the 
electrostatic  work  of  separation  of  the  ions,  and  E0'  the  sum  of  the 
critical  increments  of  the  ions,  identified  with  the  work  necessary  to 
remove  the  solvent  molecules  with  which  the  ions  are  hydrated. 
The  values  of  the  constants  K1(k1/k2)  and  ( E0'—E0 )  were  found  by 
using  two  experimentally  determined  values  of  K  for  different  solvent 
mixtures,  and  the  value  of  n  was  found  by  trial  to  be  2.  The  ionis¬ 
ation  constants  calculated  from  the  dielectric  constants  and  the 
above  data  are  in  good  agreement  with  the  observed  results.  The 
critical  increment  of  ionisation  deduced  for  a  medium  of  unit  dielectric 
capacity  is  of  the  same  order  as  that  of  the  ionisation  of  other  com¬ 
pounds  in  the  gaseous  state.  F.  G.  S. 

Direction  of  Spontaneous  Crystallisations  and  Chemical 
Transformations.  N.  V.  Tancov  (J.  Soc.  Phys.  Chim.  Busse 
Univ.  Leningrad,  1924,  55,  342 — 367). — A  further  discussion  of  this 
subject  (cf.  A.,  1917,  ii,  367).  T.  H.  P. 

Singular  Points  in  Chemical  Diagrams.  N.  S.  Kuknakov 
(Z.  anorg.  Chem.,  1925,  146,  69 — 102). — A  theoretical  discussion  of 
certain  features  exhibited  by  equilibrium  diagrams.  W.  H.-R. 

Singular  Points  in  Chemical  Diagrams.  N.  S.  Kurmkov 
(Ann.  Inst.  Anal.  Physico-Chim.  Leningrad,  1924,  2,  219 — 254). — 
A  resume  of  the  subject.  T.  H.  P. 
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Equilibrium  Pressures  of  Hydrates  of  Gases.  G.  Tammann 
and  G.  J.  R.  Krige  (Z.  anorg.  Chem.,  1925,  146,  179—195). — The 
systems  sulphur  dioxide-water,  chloroform-water,  and  carbon 
dioxide-water  have  been  investigated  by  measurements  of  vapour 
pressure  and  of  f .  p.  at  high  pressures  and  low  temperatures.  Sulphur 
dioxide  forms  a  single  hydrate,  S02,6H20,  which  forms  a  eutectic 
with  ice  at  — 2-6°.  The  dissociation  pressures  of  this  hydrate  and 
the  influence  of  pressure  on  the  m.  p.  and  eutectic  temperatures 
have  been  determined.  Chloroform  forms  a  single  hydrate  con¬ 
taining  less  water  than  corresponds  with  the  formula  CHC13,18H20 
given  by  Chancel  and  Parmentier  (A.,  1885,  363).  Carbon  dioxide 
forms  a  hydrate,  C02,6H20,  for  which  the  dissociation  pressures 
have  been  determined  from  —20°  to  43°.  The  gas  hydrates 
C02,6H20,  N20,6H20,  Kr,5H20,  and  A, (5 — 6)H20  form  a  group 
for  which  the  logarithmic  dissociation  pressure-temperature  curves 
are  nearly  parallel.  A  second  group  is  formed  by  the  hydrates 
Br2,10H2O,  C12,8H20,  and  S02,6H20,  for  which  the  curves  are 
parallel  but  of  different  slope  compared  with  the  first  group. 

W.  H.-R. 

System  Sodium  Sulphite-Sodium  Hydroxide-Water.  D.  L. 

Hammick  and  J.  A.  Currie  (J.  Chem.  Soc.,  1925,  127,  1623 — 1628). 
— The  equilibrium  conditions  have  been  investigated  by  Schreine- 
makers’  residue  method  at  0T5°,  20°,  25°,  and  32°.  At  0T5°,  the 
solubility  of  the  sulphite  in  presence  of  excess  of  sodium  hydroxide 
is  very  small,  and  the  coexisting  solid  phases  are  sodium  sulphite 
heptahydrate,  anhydrous  sodium  sulphite,  and  sodium  hydroxide 
tetrahydrate.  The  isotherms  at  20°  and  25°  are  very  similar  except 
that  sodium  hydroxide  monohydrate  replaces  the  tetrahydrate. 
At  32°,  however,  the  sodium  sulphite  heptahydrate  is  no  longer 
formed,  in  agreement  with  the  value  31-5°  found  by  Lewis  and  Rivett 
(J.,  1924,  125,  1156)  for  the  transition  temperature  Na2S03,7H20 
Na2S03,  but  contrary  to  the  value  22°  found  by  Hartley  and 
Barrett  (T.,  1909,  95,  1178).  The  discrepancies  are  possibly  due  to 
the  existence  of  anhydrous  sodium  sulphite  in  more  than  one 
metastable  phase.  W.  H.-R. 

System  Chromium  Trioxide-Boric  Acid-Water.  L.  F. 

Gilbert  (J.  Chem.  Soc.,  1925,  127,  1541 — 1542). — The  solubility 
of  boric  acid  has  been  determined  at  25°  and  45°  in  solutions  con¬ 
taining  from  0  to  62-4%  of  chromic  acid.  In  all  cases  the  solid 
phase  is  boric  acid  the  solubility  of  which  is  diminished  by.  increasing 
content  of  chromic  acid,  chiefly  owing  to  the  common  ion  (hydrogen) 
effect.  W.  H.-R. 

Equilibria  in  Systems,  with  Solid  Phases,  Separated  by  a 
Semi-permeable  Membrane.  IV  and  V.  F.  A.  H.  Schreine- 
makers  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  157 — 165; 
166 — 173). — Theoretical.  The  osmotic  behaviour  of  ternary  liquid 
systems  in  which  (a)  a  solid  binary  compound  or  ( b )  a  solid  ternary 
compound  occurs  or  (c)  in  which  more  than  one  solid  phase  may 
occur,  is  discussed  in  reference  to  phase  diagrams.  A.  B.  M. 

31* 


ii.  870 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Work  of  Viscosity  and  Apparent  Molecular  Heat  of 
Substances  in  Solution.  N.  de  Kolossovski  ( J .  Chim.  phys ., 
1925,  22,  353 — 368). — The  theoretical  formula  for  the  specific 
heats  of  solutions  previously  deduced  (this  vol.,  ii,  765,  791)  is  ex¬ 
tended  in  application  by  the  introduction  of  a  term  representing  the 
work  necessary  to  overcome  the  viscosity  of  the  medium.  Mathias’ 
formula  for  the  specific  heats  of  solutions  (A.,  1889,  4)  can  be  deduced 
directly  from  the  theory  outlined.  According  to  the  viscosity  data 
for  their  aqueous  solutions,  ethyl  and  propyl  alcohols  are  combined 
with  1H20,  lsevulose  with  2H20,  and  acetic  acid  with  9H20.  The 
quantity  e  [=G— (2?i-f3),  C  being  the  apparent  molecular  heat  of 
the  dissolved  solute  and  n  the  number  of  atoms  in  its  molecule] 
is  fairly  constant  for  isomeric  compounds  and  increases  by  about 
16-4  for  successive  members  of  homologous  series.  The  groups  H, 
OH,  and  C02H  have  no  influence  on  e,  which,  for  chemically 
analogous  substances,  appears  to  be  proportional  to  the  molecular 
weight.  The  revised  formula  causes  only  small  changes  in  the 
degrees  of  hydration  of  the  electrolytes  previously  recorded.  Sodium 
iodide  and  nitric  acid  in  solution  now  have  1  and  1-5H20,  respectively ; 
potassium  and  sodium  bromides  have,  respectively,  4  and  6H20 
(cf.  this  vol.,  ii,  859).  S.  K.  T. 

Thermal  Decomposition  of  Metallic  Sulphates.  I.  (Mlle.) 
G.  Marchal  (J.  Chim.  phys.,  1925,  22,  325 — 348). — The  heats  of 
formation  and  of  solution  in  various  solvents  of  hydrated  and 
anhydrous  beryllium  oxide  and  sulphate  are  recorded.  The 
molecular  heat  of  solution  of  the  anhydrous  oxide  in  30%  hydro¬ 
fluoric  acid  is  23-3  Cal.,  higher  than  found  by  Copaux  and  Philips 
(A.,  1923,  ii,  216);  the  molecular  heat  of  hydration  of  the  oxide  is 
2-9  Cal.  The  molecular  heat  of  formation  of  anhydrous  beryllium 
sulphate  is  273T  Cal. ;  the  heat  of  formation  of  the  anhydrous 
double  sulphate,  K2S04,BeS04,  is  8*4  Cal.,  and  of  the  hydrated  form 
(2H20),  14-7  Cal.  S.  K.  T. 

Heat  cf  Mixture  of  Condensed  Systems.  J.  J.  van  Laar 
and  R.  Lorenz  (Z.  anorg.  Chem.,  1925,  146,  42 — 44). — Theoretical. 
By  means  of  the  thermodynamic  potential,  a  complex  expression  is 
deduced  for  the  calculation  of  the  heat  of  mixture  of  condensed 
systems.  W.  H.-R. 

Heats  of  Adsorption  of  Sulphur  Dioxide  and  of  Water 
Vapour  by  Silica  Gel  at  0°.  W.  A.  Patrick  and  C.  E.  Greider 
{J.  Physical  Chem.,  1925,  29,  1031 — 1039;  cf.  Patrick  and  Grim, 
A.,  1922,  ii,  122). — The  heat  of  adsorption  of  water  vapour  at  0° 
is  given  by  the  equation,  H=1-091X°'914,  X  being  the  number  of 
mg.  of  water  adsorbed  per  g.  of  gel  and  H  the  corresponding  heat  of 
adsorption  in  cal.  per  g.  of  gel.  The  respective  values  of  H  and  X 
at  saturation  are  236-2  cal.  and  361-2  mg.  The  net  heat  of  adsorp¬ 
tion,  assuming  the  heat  of  liquefaction  of  the  adsorbed  water  to  be 
215-6  cal.  (596-8  cal.  per  g.),  is  20-6  cal.  The  heat  of  adsorption 
of  sulphur  dioxide  is  represented  by  the  equation  //=0-316X°’860. 
The  respective  values  of  II  and  X  at  saturation  are  69-1  cal.  and  525 
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mg.  The  net  heat  of  adsorption  is  21-2  cal.  The  difference  between 
heats  of  adsorption  and  of  liquefaction,  i.e.,  the  net  heat,  may  be 
interpreted  in  terms  of  the  changes  in  surface  and  in  surface  energy 
involved.  J.  S.  C. 

Amendment  to  the  Lyons  Decisions  (1922)  Regarding  the 
Thermochemical  Standard  Substance.  P.  E.  Verkade  ( Rec . 
trav.  chim.,  1925,  44,  800 — 804). — In  view  of  the  continued  improve¬ 
ment  in  the  accuracy  of  heat  of  combustion  determinations  (0-1 
per  thousand  now  being  obtainable),  it  is  essential  that  the  temper¬ 
ature  for  which  the  internationally  adopted  standard  value  of  benzoic 
acid  (6324  cal.ig  per  g.  [air])  is  valid,  should  be  stated.  The  temper¬ 
ature  coefficients  of  the  molecular  heats  of  combustion  of  benzoic  and 
salicylic  acids  are  calculated  to  be  —29-0  and  —27-5,  respectively, 
hence  the  isothermal  heats  of  combustions  of  these  substances 
decrease  by  0-038  per  1000  per  1°  rise  of  temperature;  therefore  a 
difference  of  5°  in  the  experimental  temperature  involves  an  error 
greater  than  the  experimental  error.  It  is  suggested  that  deter¬ 
minations  of  heats  of  combustion  should  all  be  carried  out  at  a 
temperature  in  the  near  neighbourhood  of  20°,  it  being  assumed  that 
the  standard  value  holds  for  an  isothermal  reaction  at  19-5°.  If 
other  temperatures  must  be  employed,  the  above  coefficients  should 
be  taken  into  account.  J.  W.  B. 

Conductivity  of  Electrolytes .  II.  Mobility  of  the  Hydrogen 

Ion  at  25°.  C.  W.  Dawes  (J.  Physical  Chem.,  1925,  29,  973 — 
976). — Use  may  be  made  of  the  linear  relationship  between  con¬ 
ductivity  and  the  square  root  of  concentration  (this  vol.,  ii,  541) 
in  the  extrapolation  of  conductivity  data.  The  relationship  holds 
exactly  for  the  strong  electrolytes  and  gives  in  the  case  of  weak  and 
transition  electrolytes  the  limiting  slope  at  infinite  dilution.  The 
value  351 -3  ±0-1  is  derived  for  the  mobility  of  the  hydrogen  ion  at 
25°  from  considerations  of  the  data  of  Kraus  and  Parker  (A.,  1923, 
ii.  6,  722)  for  hydrochloric  and  iodic  acids.  J.  S.  C. 

Conductivity  of  Electrolytes.  III.  Correlation  of  Strong 
and  Weak  Electrolytes.  C.  W.  Davies  (J.  Physical  Chem., 
1925,  29,  977 — 986;  cf.  preceding  abstract). — The  changes  in  con¬ 
ductivity  of  dilute  solutions  of  electrolytes  with  increasing  concen¬ 
tration  is  due  partly  to  changes  in  ionic  mobilities  and  partly  to  a 
decrease  in  the  degree  of  ionisation.  In  the  case  of  the  strong 
electrolytes  only  the  first  of  these  causes  is  present.  With  weak 
and  transition  electrolytes  the  changes  in  ionic  mobilities  are  given 
by  the  equation  quoted  ( loc .  cit.).  Allowing  for  these  mobility 
changes,  the  true  degree  of  dissociation  is  calculable.  True  ionisation 
constants  for  weak  and  transition  electrolytes  are  obtained  by 
dividing  the  product  of  ion  activities  by  the  calculated  concentration 
of  the  non-ionised  molecules.  J.  S.  C. 

Conductivity  of  Potassium  and  Sodium  Chloride  in  Aqueous 
Solution.  R.  Lorenz  and  A.  Voigt  [Z.  anorg.  Chem.,  1925,  145, 
277 — 303). — The  conductivity  theory  of  Hertz  (A.,  1912,  ii,  120) 
is  supported  by  observations  made  with  sodium  and  potassium 
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chloride  solutions.  Considerations  based  on  the  relation  of  the 
“  universal 55  conductivity  curve  [i.e.,  the  curve  obtained  by  plotting 
the  values  if/  (u)  of  the  Hertz  function  against  the  values  of  u]  to  the 
molar  conductivity  curve,  lead  to  a  value  for  the  constant  A  which  is 
practically  identical  with  the  theoretical  value  of  18-95  (at  18°). 
Investigation  of  the  value  of  B  shows  that  this  is  not  constant. 

L.  L.  B. 

Measurement  of  Electrical  Conductivity  at  High  Tem¬ 
peratures  and  its  Significance  for  Explaining  the  Nature  of 
Solid  Solutions.  P.  J.  Saldatj  (J.  Soc.  Phys.  Chim.  Russe 
Univ.  Leningrad ,  1924,  55,  275 — 286). — Mostly  published  previously 
(cf.  A.,  1916,  ii,  594;  this  vol.,  ii,  205).  Equilibria  in  the  system 
gold-cadmium  have  been  investigated .  At  about  450 0  the  compound 
AuoCd  separates  from  alloys  containing  about  25  atoms  %  Cd. 
Further  lowering  of  the  temperature  results  in  the  formation  of  a 
new  phase  possessing  two  modifications  :  <xx  stable  between  450° 
and  135°  and  a2  below  135°.  The  existence  of  the  compound  Au4Cd3 
is  not  confirmed.  Maxima  on  the  conductivity  isotherms  show  the 
existence  of  the  compounds  AuCd  and  AuCd3.  T.  H.  P. 

Electrical  Conductance  of  Selenium  Oxychloride  Solutions. 

A.  P.  Julien  (J.  Amer.  Chem.  Soc.,  1925,  47,  1799— 1807).— The 
specific  conductance  of  selenium  oxychloride  is  2-0d;0-3  X  10~5 
mhos  at  25°.  The  variation  of  the  specific  conductance  with 
temperature  is  represented  in  a  satisfactory  manner  by  the  equation 
Kt=K25Jr0  0o92t— 0-943— 0-0002(2— 12)2,  where  K  represents  con¬ 
ductance.  The  molecular  conductances  of  solutions  of  sodium, 
potassium,  ammonium,  mercuric,  ferric,  and  barium  chlorides  at 
various  concentrations  in  the  solvent  have  been  determined.  A 
method  for  the  determination  of  the  water  content  of  selenium 
dioxide  is  described  :  selenium  dioxide  is  volatilised  through  heated 
potassium  chromate  ;  the  oxide  combines  to  form  stable  com¬ 
pounds,  the  water  being  collected  and  weighed.  J.  S.  C. 

Basis  for  the  Physiological  Activity  of  certain  -onium 
Compounds.  The  Mobilities  of  the  -onium  Ions.  I. 
Sulphonium  Ions.  I.  Bencowitz  and  R.  R.  Renshaw  ( J . 
Amer.  Chem.  Soc.,  1925,  47,  1904 — 1916). — Conductivity  measure¬ 
ments  with  trimethylsulphonium  iodide  and  triethylsulphonium 
bromide,  over  the  concentration  range  0-04 — TO  millimole  per  litre, 
have  been  carried  out  in  quartz  apparatus.  The  values  of  XK  for 
trimethylsulphonium  iodide  and  triethylsulphonium  bromide  are 
127-49  and  113-49,  respectively.  On  the  assumption  that  the  value 
of  X„  at  25°  of  the  iodide  ion  is  76-12  and  that  of  the  bromide  ion 
77*44,  the  XM  values  for  trimethylsulphonium  and  triethylsulphonium 
are  51-36  and  36-05,  respectively.  J.  S.  C. 

Transference  Numbers  of  Solutions  of  Mixed  Chlorides. 

D.  A.  MAcIisnsrES  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1922 — 1927). — A 
re-examination  of  the  transference  data  obtained  by  Braley  and  Hall 
(A.,  1920,  ii,  662)  and  by  Schneider  and  Braley  (A.,  1923,  ii,  456)  for 
mixed  solutions  of  sodium  and  potassium  chlorides,  which  were 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  873 

interpreted  as  indicating  the  existence  of  ionic  complexes,  leads  to 
the  conclusion  that  the  results  are  in  agreement  with  the  view  that 
only  simple  ions  are  present.  J.  S.  C. 

Transference  Numbers  of  Sodium  and  Potassium 
Chlorides  and  of  their  Mixtures.  J.  Dewey  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1927 — 1932  ;  cf.  preceding  abstract). — The  experi¬ 
ments  of  Schneider  and  Braley  (A.,  1923,  ii,  456)  on  the  transference 
numbers  of  the  sodium  and  potassium  ions  in  mixed  solutions  of  the 
two  chlorides  at  a  total  concentration  of  0-2A,  have  been  repeated. 
No  evidence  was  obtained  that  with  a  low  proportion  of  sodium 
chloride  the  transference  number  of  the  sodium  ion  falls  to  nearly 
zero  as  reported  by  Schneider  and  Braley,  and  the  present  data  are 
in  good  agreement  with  the  assumption  of  simple  ions  as  opposed 
to  the  suggested  complexes.  J.  S.  C. 

Electrolyte  Threads.  I.  Behaviour  of  Electrolyte  Threads 
and  their  Deflection  in  a  Magnetic  Field.  E.  Manegold  ( Z . 
anorg.  Chem.,  1925,  145,  181 — 192). — A  thin  thread  of  a  coloured 
electrolyte  (0-1  ;V -hyd rochlor ic  acid  and  methyl-orange)  was  caused 
to  flow  through  distilled  water ;  the  thread  was  5-5  cm.  long  and  1-7 
mm.  in  diameter  and  the  rate  of  flow  of  electrolyte  was  0-8  c.c.  per 
min.  When  a  current  was  passed  through  the  thread  in  the  field  of 
an  electro-magnet  the  thread  was  deflected ;  the  current  was  varied 
from  0-0016  to  0-0025  amp.,  and  the  deflection  was  approximately 
proportional  to  this  and  was  of  the  order  of  0-5 — 1  cm.  A  jet  of  the 
electrolyte  in  air  was  similarly  deflected,  but  the  deflection  was  less 
because  the  rate  of  flow  of  the  liquid  was  necessarilv  greater. 

A.  G. 

Electrokinetic  and  Thermodynamic  Potentials.  H. 

Freundlich  and  G.  Ettisch  (Z.  physical.  Chem.,  1925,  116,  401 — 
419 ;  cf.  Borelius,  A.,  1916,  ii,  512  ;  Freundlich  and  Bona,  Sitzungsber. 
Preuss.  Akad.  IFis.s.  Berlin,  1920,  20,  397). — The  streaming  potential 
method  was  used  to  study  the  effect  of  varying  the  concentrations 
of  dilute  solutions  of  salts  on  the  electrokinetic  potentials  at  glass 
surfaces.  In  the  typical  electrokinetic  potential-concentration 
curve  the  potential  rises  to  a  maximum  with  increasing  concentra¬ 
tion,  then  falls,  and  finally  changes  its  sign.  The  maximum  may7, 
however,  be  suppressed,  and  the  inversion  point  may  be  approached 
only  asymptotically.  The  form  of  the  curve  is.  explained  by  the 
opposing  influences  of  the  two  ions  adsorbed  on  the  glass.  In  this 
connexion,  Hardy’s  rule  is  shown  to  hold.  The  thermodynamic 
potentials  were  also  measured.  Here  the  curves  have  none  of  the 
above  characteristics,  and  follow  courses  which  can  be  explained 
on  the  usual  thermodynamic  grounds.  L.  F.  G. 

Phase  Boundary  Forces  at  Gas-Liquid  Interfaces.  III. 
Electrical  Properties  of  Unimolecular  Films  of  Insoluble 
Substances.  A.  Frumkin  (Z.  physikal.  Chem.,  1925,  116,  485 — 
497  ;  cf.  A.,  1924,  ii,  462  ;  this  vol.,  ii,  109). — A  method  is  described 
similar  to  that  of  Guyot  (this  vol.,  ii,  403)  for  measuring  potential 
differences  at  gas-liquid  interfaces,  which  allows  the  potential 
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difference  at  the  interface  air-unimolecular  adsorbed  film  of  insoluble 
substance  to  be  easily  determined,  and,  in  the  case  of  soluble 
substances,  gives  results  which  agree  with  those  determined  by 
Kenrick’s  method.  Films  of  fatty  acids  and  allied  substances,  in 
most  cases  on  O'OliV^ hydrochloric  acid,  have  been  studied.  The 
observed  effects  are  ascribed  to  orientation  of  the  molecules  accord¬ 
ing  to  Langmuir’s  theory,  but  the  effect  per  molecule  is  less  for  higher 
members  of  homologous  series  than  for  lower.  This  is  due  to  closer 
packing  of  the  molecules  in  the  former  case.  L.  F.  G. 

Electrochemical  Relation  of  Free  Radicals  to  Halochromic 

Salts.  J.  B.  Coxa nt,  L.  F.  Small,  and  B.  S.  Taylor  (J.  Amer.  Ckem. 
Soc.,  1925,  47,  1959 — 1974). — Measurements  of  the  E.M.F.  of  a  cell 
consisting  of  platinum  electrodes  immersed  in  tetrachlorobenzo- 
quinone-tetrachloroquinol  and  triphenylmethyl-triphenylmethyl 
sulphate  mixtures,  respectively,  dissolved  in  a  solvent  made  by 
mixing  glacial  acetic  acid  (15  c.c.),  bromobenzene  (26  c.c.),  and  98% 
sulphuric  acid  (15  c.c.),  indicate  that  mixtures  of  triphenylmethyl  and 
its  sulphate  give  reproducible  potentials  in  accordance  with  the  usual 
electrochemical  equation.  The  same  result  is  obtained  when  tri- 
phenylcarbinol  is  titrated  with  vanadous  sulphate  in  aqueous  acetone 
solution  against  the  above  tetrachlorobenzoquinone  electrode,  and 
the  single  electrode  potentials  of  triphenylmethyl,  phenylxanthyl, 
and  phenyldimethoxyxanthyl  have  been  evaluated.  When  the 
hydrolysis  of  the  halochromic  salt  is  negligible,  the  potential  is 
independent  of  the  hydrogen-ion  concentration.  When  hydrolysis 
is  complete,  the  potential  is  a  linear  function  of  the  latter,  a  bend  in 
the  potential-pn  curve  occurring  at  the  range  of  decreasing  acidity 
over  which  the  colour  of  the  salt  solution  fades.  Whilst  reduction 
of  carbinols  to  dissociable  ethanes  is  thus  reversible,  reduction  to  the 
non-dissociable  ethanes  was  found  to  be  irreversible. 

Reduction  of  carbinols  with  vanadous  sulphate  or  chloride,  in 
acetone  or  acetic  acid  solution,  affords  a  convenient  method  for  the 
preparation  of  the  corresponding  substituted  methyls  or  ethanes. 
Dianisyldi - a-naphthylethane  crystallises  with  1  mol.  of  acetone.  The 
compound  melts  at  226°  when  slowly  heated,  but  when  heated 
rapidly  it  melts  at  180°,  then  solidifies,  and  finally  melts  at  226°. 

F.  G.  W. 

Critical  Increment  of  Chemical  Reactions.  C.  N.  Hinshel- 
wood  (Phil.  Mag.,  1925,  [vi],  50,  360 — 361). — The  value  of  the  factor 
P  in  the  expression  k=2  X  total  number  of  collisions  X  er^mT  X  P 
for  the  velocity  constant  of  a  bimolecular  reaction  in  a  gaseous 
system  is  discussed.  The  author  differs  from  Garner  (this  vol.,  ii, 
552)  in  regarding  P  as  independent  of  temperature.  A.  B.  M. 

Influence  of  Non-inflammable  Vapours  of  Organic  Liquids 
on  the  Limits  of  Inflammability  of  Mixtures  of  Inflammable 
Gases  and  Air.  IV.  Influence  of  Dichloro-  and  Trichloro¬ 
ethylene  on  the  Limits  of  Inflammability  of  Carbon  Monoxide- 
Air  Mixtures.  W.  P.  Jorissen  and  J.  H.  A.  P.  van  der  Valk 
(Pec.  trav.  chim.,  1925,  44,  810 — 813;  cf.  this  vol.,  ii,  53,  307). — In 
a  slightly  modified  apparatus,  the  limits  of  inflammability  of  mix- 
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tures  of  carbon  monoxide  and  air  at  14°  were  15-35 — 72-75%. 
With  various  proportions  of  dichloroethylene  vapour,  the  following 
limits  of  inflammability  were  obtained  at  this  temperature  :  5%, 
6.65—50-25%;  8%,  lower  limit  3-2%;  10%,  below  1-8—27-8%; 
11%,  lower  limit  below  0-5%;  12%,  below  1-95 — 16-5%;  13%, 
upper  limit  12-55%*;  14%,  0-75 — 7-6%;  15%,  upper  limit  5-65%; 
16%,  1-75 — 3-7% ;  17  and  18%,  no  explosion  with  0-5%  of  carbon 
monoxide;  20%,  no  explosion  with  0-1%.  With  2-5%  of  carbon 
monoxide,  explosion  did  not  occur  with  a  dichloroethylene  concen¬ 
tration  greater  than  16-6%.  Dichloroethylene  itself  (b.  p.  50-6 — 
52-7°/759  mm.)  has  explosion  limits  3-25- — -15-25%,  whilst  a  specimen 
of  low  b.  p.  (48-2 — 49°/755-5  mm.)  and  one  of  high  b.  p.  (57-5 — 
59-5°/758  mm.)  gave  limits  8-5 — 13-5%  and  10-5 — 23%,  respectively. 
With  trichloroethylene  at  14°,  the  following  limits  were  obtained  : 
2%,  18-95 — 52-75%;  3%,  upper  limit  43-55%;  4%,  lower  limit 
21-45%;  whilst  the  trichloroethylene  itself  showed  no  explosion  at 
14°  with  5%  (air  saturated  with  the  vapour  contains  5-7  %  by  volume). 

J.  W.  B. 

Influence  of  Non-inflammable  Vapours  of  Organic 
Liquids  on  the  Limits  of  Inflammability  of  Mixtures  of 
Inflammable  Gases  and  Air.  V.  Influence  of  Trichloro¬ 
ethylene  on  the  Limits  of  Inflammability  of  Hydrogen-Air 
Mixtures.  W.  P.  Jorissen  and  B.  L.  Ongkiehong  (Bee.  trav. 
chim.,  1925,  44,  814^-817 ;  cf.  preceding  abstract). — Both  the  upper 
and  lower  explosion  limits  of  mixtures  of  hydrogen  and  air  are  lowered 
by  the  addition  of  trichloroethylene  vapour.  At  14°,  the  explosion 
limits  of  mixtures  of  hydrogen  and  air  (explosion  limit  6-3 — 61-3% 
in  the  apparatus  used)  in  the  presence  of  varying  quantities  of  tri¬ 
chloroethylene  were  as  follows  :  3%,  5-9 — 43-3% ;  5%,  lower  limit 
5-4%;  6-05%  (saturated),  4-9—25-9%.  At  25°,  0%,  5-9—62-3%, 
3%,  upper  limit  45-7%  ;  5%,  5-1 — 42-9% ;  10-84%  (saturated),  5-1 — 
20-8%.  At  35°,  0%,  6-1—63-1%;  3%,  upper  limit  47-2%;  6%, 
4-7 — 41-1%;  8%,  upper  limit  38-3%;  10%,  4-2— 34-9%;  14%, 
lower  limit  6-7%;  15-7%  (saturated),  no  explosions  with  quantities 
of  hydrogen  varying  from  4  to  20%.  The  ratios  of  hydrogen  to 
oxygen  at  the  various  explosion  limits  are  also  calculated  and  con¬ 
firm  the  deduction  made  above.  J.  W.  B. 

CombUstion  of  Carbon  Monoxide  Mixtures.  J.  H.  Crowe 
and  A.  H.  Newey  (Phil.  Mag.,  1925,  [vi],  49,  1112 — 1131). — Mix¬ 
tures  of  carbon  monoxide  and  air  were  ignited  at  the  centre  of  a 
spherical  explosion  vessel.  Por  any  completely  diffused  mixture  of 
air  and  carbon  monoxide  at  any  pressure  the  flame  travels  at  a 
uniform  velocity.  The  curve  time-distance  is  a  wavy  line  and  a 
mean  straight  line  can  be  passed  through  the  points.  The  wavy 
line  corresponds  with  a  true  oscillation  of  the  flame  front.  The 
flame  reaches  the  walls  before  combustion  is  completed.  The 
velocity  of  the  flame  is  a  function  of  flame  temperature.  Con¬ 
vection  currents  are  unimportant,  even  in  the  weaker  mixtures. 
The  maximum  velocity,  pressure,  and  temperature  occur  with  a 
rich  mixture  containing  about  40%  of  carbon  monoxide.  These 
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phenomena  are  explained  by  dissociation.  Combustion  does  not 
take  place  instantaneously  at  any  spherical  shell  of  mixtures  of 
carbon  monoxide  and  air,  and  probably  does  not  do  so  with  any 
other  gas. 

The  percentage  cooling  loss  is  lowest  when  the  mixture  contains 

4- 5%  of  carbon  monoxide.  The  values  of  Pier  (A.,  1910,  ii,  1031)  for 

the  volumetric  heat  are  low  compared  with  those  of  the  authors 
(6-32  compared  with  6-92,  60%  CO,  2066°  Abs. ;  7-21  compared  with 
7-32,  60%  CO,  2713°  Abs.).  The  agreement  is  better  at  higher 
temperatures.  It  is  assumed  that  chemical  equilibrium  is  nearly 
complete  at  the  time  of  maximum  pressure.  The  amount  of 
dissociation  can  be  calculated  from  the  temperature  curve,  since 
two  mixtures  which  give  the  same  temperature  must  have  the 
same  carbon  dioxide  content  at  equilibrium.  On  the  rich  side, 
this  composition  is  known,  and  hence  for  any  dissociated  mixture 
the  amount  of  carbon  dioxide  formed  can  be  calculated.  The 
values  of  the  equilibrium  constants  are  slightly  higher  than  those 
found  by  Bjerrum  (A.,  1912,  ii,  540).  The  lower  limit  of  inflam¬ 
mability  of  carbon  monoxide  and  air  is  raised  by  increasing  the 
initial  pressure.  Nitrogen  as  an  inert  diluent  slows  down  the  flame 
velocity  and  subsequent  combustion.  R.  A.  M. 

Rate  of  Thermal  Decomposition  of  Sulphuryl  Chloride. 
A  First-order  Homogeneous  Gas  Reaction.  1) .  F.  Smith 
(J.  Arner .  Chem.  Soc.,  1925,  47,  1862 — 1875). — The  decomposition, 
S02C1  2 = S  02 -f- Cl2 ,  at  320°  is  a  reaction  of  the  first  order  proceeding 
entirely  in  the  gas  phase.  At  lower  temperatures,  there  appears 
to  be  some  wall-reaction.  It  is  suggested  that  the  high  rates  of 
decomposition  of  sulphuryl  chloride  obtained  by  Hinshelwood  and 
Prichard  (T.,  1923,  124,  2725)  in  presence  of  glass  wool  are  due  to 
spurious  effects.  None  of  the  theories  of  reaction  rate  as  yet  put 
forward  has  a  general  application.  J.  S.  C. 

Theory  of  Catalysis.  I.  Kinetics  of  Mutarotation.  H.  vox 
Euler,  A.  Orlander,  and  E.  Rudberg  ( Z .  anorg.  Chem.,  1925, 146, 
45 — 68). — The  velocities  of  mutarotation  of  a-  and  [3-dextrose 
have  been  determined  at  5-2°  in  solutions  of  different  value. 
Both  acids  and  alkalis  accelerate  the  reaction.  In  acid  solution,  the 
mutarotation  is  not  proportional  to  the  hydrogen-ion  concentra¬ 
tion,  but  in  alkaline  solution  it  is  directly  proportional  to  the 
concentration  of  hydroxyl  ions.  Between  2  and  pH  8,  the  velocity 
is  little  affected  by  the  acidity  and  sinks  to  a  flat  minimum  at  5, 
corresponding  with  the  isoelectric  point  of  dextrose,  which  can  act 
either  as  an  acid  or  as  a  base.  The  velocity  constant  (k1-\-k2)  — 
1  jt .  log  aj(a—x),  where  x  is  the  amount  transformed  after  time  t. 
If  Ka  and  A&  are  the  acidic  and  basic  dissociation  constants  of 
dextrose,  and  rqi  and  rqt  the  specific  reactivities  of  the  dextrose 
anions  and  cations,  the  results  can  be  expressed  in  the  form 
(fc1d-&2)=fc0+A[H*]-]-.B/[H*],  where  A=rqiKbIKw— 3-83 X  10"12  at 

5- 2°,  B=rqiKa= 3-78  X  1(T2,  and  fco=0-00119.  At  5-2,  2  x  1(T18, 

and  on  the  assumption  that  rqi—rqt,  the  specific  reactivity  of  the 
dextrose  ions  is  r?=40.  W.  H.-R. 
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Kinetics  of  the  Thermal  Decomposition  of  the  Perman¬ 
ganates.  E.  Moles  and  M.  Crespi  (Anal.  Fts.  Quim.,  1925,  23. 
198 — 216;  cf.  A.,  1923,  ii,  642). — The  kinetics  of  the  thermal 
decomposition  of  permanganates  are  discussed,  with  special  reference 
to  the  work  of  Hinshelwood  and  Bowen  (A.,  1921,  ii,  443),  and  of 
Sie  verts  and  Theberath  (A.,  1922,  ii.  360).  From  their  experiments, 
the  authors  conclude  that  these  reactions  are  positive  and  auto- 
catalytic,  and  may  be  represented  by  the  equation  dzjdt—{  k1Jr 
koxja)(a — x).  The  decompositions  are  shown  to  be  made  up  of  two 
reactions,  namely,  a  simple  decomposition  and  an  autocatalytic 
decomposition  which  is  negligible  at  first  and  then  passes  through  a 
maximum.  Comparing  the  values  of  the  different  constants  for  the 
decomposition  of  the  permanganates  of  silver,  cadmium,  potassium, 
sodium,  caesium,  rubidium,  barium,  and  lithium,  respectively,  it  is 
seen  that  there  is  a  correlation  between  the  values  for  total  velocity 
and  the  heats  of  formation  of  the  corresponding  oxides.  G.  W.  R. 

Velocity  of  Decomposition  of  Esters  and  the  Relation  to 
the  Hydrogen-ion  Concentration.  K.  G.  Karlsson  (Z.  anorg. 
Chem.,  1925, 145,  1 — 57). — The  velocity  constants  of  the  hydrolysis 
of  methyl  acetate,  ethyl  acetate,  and  monoacetin  have  been  deter¬ 
mined  at  25°  and  at  various  values,  the  method  used  being- 
similar  to  that  previously  described  (A.,  1922,  ii,  42).  The  desired 
pa  values  were  obtained  by  the  addition  of  hydrochloric  acid,  acetic 
acid,  or  an  acetate  buffer  mixture,  and  were  determined  electrometric - 
ally  at  the  beginning  and  end  of  each  experiment ;  the  maximum  con¬ 
centration  of  sodium  acetate  in  the  buffered  solutions  was  0-05A. 
Measurements  with  methyl  acetate  were  also  made  in  the  presence  of 
0-5xV  concentrations  of  sodium,  calcium,  strontium,  and  barium 
chlorides,  and  of  sodium  sulphate.  In  the  absence  of  salts  the 
velocity  constant  for  methyl  acetate  is  a  minimum  at  5-2,  and 
for  ethyl  acetate  and  acetin  at  5-4  and  5-0,  respectively.  When  the 
velocity  constants  are  plotted  against  the  pK  values,  the  curves  are 
symmetrical  about  a  line  vertical  to  the  axis  and  passing  through 
the  minimum  value  of  the  constant,  and,  except  in  the  neighbour¬ 
hood  of  the  minimum,  the  curves  are  straight  lines.  The  asymmetry 
of  the  curves  previously  obtained  at  higher  temperatures  was  due 
to  experimental  errors  unavoidable  at  such  temperatures.  In  acid 
solutions  the  velocity  constants  are  nearly  independent  of  the 
nature  of  the  ester  (cf.  A.,  1894,  ii,  274 ;  1895,  ii,  107),  the  curves  for 
methyl  and  ethyl  acetates  being  identical ;  on  the  alkaline  side  of  the 
minimum,  there  are  greater  differences.  The  action  of  neutral  salts 
is  positive,  although  sodium  chloride  is  practically  without  influence 
in  the  concentration  used.  The  anions  of  the  salts  have  most 
influence  on  the  acid  side  of  the  minimum  and  the  cations  on  the 
alkaline  side,  and  the  salt  action  increases  with  increasing  charge  on 
the  ions.  In  the  presence  of  calcium,  strontium,  and  barium 
chlorides,  the  minimum  is  shifted  to  a  slightly  lower  pK.  Com¬ 
parison  with  previous  results  at  85-45°  shows  that  the  neutral  salt 
action  is  much  greater  at  higher  temperatures. 

It  is  shown  mathematically  that  the  suggestion  of  von  Euler  and 
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Laurin  (A.,  1921,  ii,  498),  that  carboxylic  acid  esters  are  amphoteric 
electrolytes  and  that  it  is  only  the  ions  that  take  part  in  the  hydro¬ 
lysis,  leads  to  a  symmetrical  curve  of  the  form  found,  and  that 
velocity  constants  calculated  on  this  basis  agree  approximately  with 
the  experimental  values.  It  is  also  shown  that  the  action  of  neutral 
salts  can  be  explained  on  the  assumption  that  they  cause  an  actual 
or  apparent  increase  in  the  dissociation  constants,  and  that  the 
required  values  of  these  increases,  viz.,  sodium  sulphate,  0-20, 
strontium  and  barium  chlorides,  0-25,  and  calcium  chloride,  0*40, 
are  close  to  the  values  found  by  Michaelis  and  Kruger  (A.,  1922,  ii, 
157)  for  the  displacement  of  the  dissociation  constant  of  acetic  acid, 
viz.,  sodium  chloride,  0*18,  barium  chloride,  0-28,  and  calcium 
chloride,  0-40. 

Similar  determinations  were  also  made  with  ethyl  benzene- 
sulphonate,  the  hydrolysis  being,  in  this  case,  carried  out  in  the 
presence  of  excess  of  the  liquid  ester,  and  separate  determinations 
made  of  the  solubility  of  the  ester  in  each  of  the  solutions 
used.  The  desired  pn  values  were  obtained  by  the  addition  of 
sodium  acetate,  sodium  hydroxide,  or  benzenesulphonic  acid.  The 
relation  between  the  velocity  constant  and  the  pn  is  entirely  different 
from  that  of  the  carboxylic  esters,  in  agreement  with  the  fact  that 
it  is  not  an  amphoteric  electrolyte.  The  constant  remains  un¬ 
changed  in  acid  solutions,  but  rises  with  increasing  alkalinity  pro¬ 
portionally  to  the  concentration  of  sodium  hydroxide.  This  is  in 
agreement  with  the  results  of  Wegscheider  and  Furcht  (A.,  1903,  i, 
342),  and  Praetorius  (A.,  1905,  i,  186;  1907,  i,  835),  according  to 
whom  the  velocity  constant  for  methyl  benzenesulphonate  is  given 
by  the  equation:  dx jdt=JcGesteiJr ^'^ester^xaOH-  The  value  of  the 
constant  k  is  nearly  the  same  for  the  two  esters  (methyl  7-015,  ethyl 
6*46),  but  that  of  the  constant  k'  is  much  lower  for  the  ethyl  ester 
(0-05275  and  0-0070).  Sodium  chloride  increases  the  velocity 
constant  in  acid  and  alkaline  solutions.  A.  G. 

Velocity  of  the  Reaction  2NO-j-Cl2 — >2NOCl  in  the  Con¬ 
densed  State.  M.  Tratjtz  and  W.  Gerwig  (Z.  anorg.  Chem.,  1925, 
146,  1 — 41). — The  solubility  of  nitric  oxide  in  liquid  nitrosyl 
chloride,  pentane,  and  toluene  has  been  determined  at  temperatures 
from  20°  to  — 78°,  and  the  partial  pressures  for  the  solutions  in 
nitrosyl  chloride  have  been  calculated  on  the  assumption  that  the 
method  of  Dolezalek  can  be  applied  below  the  critical  point.  The 
freezing-point  diagram  has  been  determined  for  mixtures  of  nitric 
oxide  and  chlorine  from  pure  chlorine  to  the  composition 
corresponding  with  that  of  nitrosyl  chloride.  Mixtures  kept  for 
some  time  show  a  normal  eutectic  freezing-point  diagram  with 
nitrosyl  chloride  and  chlorine  as  solid  constituents,  but  freshly- 
prepared  mixtures  show  a  break  in  the  liquidus  at  the  composition 
of  an  unstable  intermediate  compound,  NOCl2.  The  velocity  of 
absorption  of  nitric  oxide  by  liquid  chlorine  has  been  determined  at 
—58°,  whence  a  complex  method  permits  the  calculation  of  the 
velocity  constants  of  the  reactions  involved,  which  are  (1)  2NO-j- 
Cl2 — >  2NOC1,  for  which  the  velocity  constant  &  is  of  the  order  107, 
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(2)  N0+C12  — >N0C12,  and  (3)  NOCl2+NO ->  2NOC1,  for  which  k 
(mol./c.c.  and  secs.)  is  of  the  order  102.  Within  the  limits  of  error 
of  the  method,  the  velocities  of  the  pseudo -bimolecular  reaction 
(1)  and  of  the  termolecular  decomposition  of  N0C12  (2)  are  the  same 
if  the  reaction  takes  place  in  the  gaseous  state  or  in  liquid  nitrosyl 
chloride  as  solvent,  in  contradiction  to  the  methods  of  calculation 
of  van’t  Hoff.  W.  H.-R. 

Reactivity  of  Silver  with  Oxygen.  N.  Parravano  and  G. 
Malquori  (Atti  R.  Accad.  Lined,  1925,  [vi],  1,  622 — 626). — Silver 
prepared  by  precipitation  with  dextrose  and  with  hydrogen  sulphide 
wras  heated  slowly  in  a  closed  vessel  in  contact  with  oxygen,  origin¬ 
ally  at  675  mm.  pressure.  The  pressure-temperature  curves  showed 
at  280°  and  250°,  respectively,  evidence  of  reaction  extending  over 
a  range  of  about  50°.  Crystals  of  electrolytic  silver  and  massive 
silver  gave  no  sign  of  reaction.  The  above  temperatures  do  not 
represent  equilibrium  states,  since  the  vapour  pressures  of  silver 
oxide  at  those  temperatures  are  5T  and  8-3  atm.,  respectively.  At 
lower  temperatures,  the  oxygen  absorption  is  greater  but  slower. 
The  maximum  absorption  recorded  was  0-228%  in  5  hrs.  by  15  g.  of 
precipitated  silver  at  213°.  F.  G.  T. 

Action  of  Dilute  Acid  Solutions  on  Ferrous  Metals.  R. 

Girard  ( Compt .  rend.,  1925,  181,  215 — 218). — The  action  of  solu¬ 
tions  of  sulphuric,  hydrochloric,  and  carbonic  acids  and  of  phenol, 
of  concentrations  less  than  OTA,  on  polished  steel  and  cast-iron 
plates  is  investigated.  For  a  given  acid,  the  two  plates  are  always 
attacked  to  equal  extents.  Below  a  certain  concentration  (about 
0-001 N),  the  acid  is  the  more  active  the  less  it  is  dissociated ;  above 
this  concentration,  the  reverse  holds.  The  results  for  carbonic  and 
hydrochloric  acids  agree  with  those  of  Whitman,  Russell,  and 
Altieri  (Ind.  Eng.  Chem.,  1924,  16,  665).  Sulphuric  and  hydro¬ 
chloric  acids  react  similarly  to  each  other.  TCf.  B.,  1925,  723.] 

S.  K.  T. 

Rapid  Corrosion  of  Metals  by  Acids  within  Capillaries. 

L.  McCulloch  (J.  Amer.  Chem.  Soc.,  1925,  47,  1940 — 1942). — If 
a  rubber  band  be  wrapped  rather  tightly  round  a  piece  of  soft  iron 
and  the  whole  left  in  dilute  hydrochloric  acid  for  some  weeks,  the 
iron  is  found  to  have  been  pitted  beneath  the  rubber,  the  acid  acting 
more  rapidly  within  the  capillary  spaces  between  metal  and  rubber 
than  on  the  exposed  surfaces.  An  explanation  of  this  is  put  forward. 

J.  S.  C. 

Induced  Oxidation.  W.  P.  Jorissen  and  C.  van  den  Pol 
(Rec.  trav.  chim.,  1925,  44,  805 — 809). — Further  details  of  investig¬ 
ations  previously  described  (cf .  this  vol.,  ii,  52)  are  given  in  support 
of  a  criticism  of  the  work  of  Mittra  and  Dhar  on  induced  oxidations 
(this  vol.,  ii,  576).  A  study  of  the  simultaneous  oxidation  of  sodium 
sulphate  and  sodium  oxalate  or  nitrite  in  aqueous  solution  is  carried 
out  by  adding  periodically  10  c.c.  of  the  reaction  mixture  to  a 
standard  solution  of  permanganate  and  titrating  the  excess  of 
permanganate  with  ferrous  sulphate  or  sodium  oxalate  solutions, 
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respectively.  The  end  titration  of  the  nitrite  or  oxalate  solutions 
is  uninfluenced  by  the  presence  of  sodium  sulphite,  and  hence  this 
salt  does  not  induce  the  oxidation  of  sodium  oxalate  or  sodium 
nitrite  by  atmospheric  oxygen  under  ordinary  conditions.  The 
method  previously  described  ( loc .  cit.)  for  the  investigation  of  the 
oxidation  of  sodium  antimonite  solutions  in  the  presence  of  sodium 
sulphite  is  employed  to  determine  the  influence  of  sodium  carbonate 
on  the  oxidation  of  sodium  arsenite-sodium  sulphite-sodium  hydro¬ 
gen  carbonate  solutions,  the  results  showing  that  sodium  sulphite 
does  not  induce  the  oxidation  of  sodium  arsenite  solution  when  the 
alkalinity  passes  a  certain  limit  (cf.  Reinders  and  Vies,  this  vol.,  ii, 
567).  J.  W.  B. 

Influence  of  Water  on  certain  Chemical  Reactions.  I. 
Effect  of  Various  Concentrations  of  Water  Vapour  on  the 
Reaction  between  Chlorine  and  Potassium  Iodide  or  Bromide. 

L.  B.  Parsons  (J.  Amer.  Chem.  Soc.,  1925,  47,  1817 — 1820). — The 
minimum  partial  pressure  of  water  necessary  for  any  appreciable 
reaction  to  occur  between  chlorine  and  potassium  iodide  or  bromide 
is  approximately  the  vapour  pressure  of  a  saturated  aqueous 
solution  of  the  components  present  during  the  reaction.  J.  S.  C. 

Influence  of  Water  on  certain  Chemical  Reactions.  II. 
Reaction  between  Hydrogen  Sulphide  and  Iodine  in  Ethereal 
Solution.  L.  B.  Parsons  (J.  Amer.  Chem.  Soc.,  1925,  47,  1820 — 
1830). — The  reaction  between  hydrogen  sulphide  and  iodine  is 
complete  in  absence  of  water  and  incomplete  in  presence  of  water, 
the  equilibrium  point  reached  depending  on  the  water  content  of  the 
solvent.  In  anhydrous  ether  the  reaction  proceeds  according  to 
the  equation  H2S+I2=2HI-|-S.  In  presence  of  water,  a  series  of 
consecutive  reactions  occurs,  which  may  be  formulated  into  a  single 
equation,  H2S+3H20+3I2^H2S03-f  6HI.  The  changes  in  the 
course  of  the  reaction  in  presence  of  atmospheric  oxygen  are  ascribed 
to  the  formation  of  ether  peroxide  which  oxidises  hydriodic  acid  to 
iodine  and  water,  but  does  not  oxidise  hydrogen  sulphide.  J.  S.  C. 

Influence  of  Water  on  certain  Chemical  Reactions.  III. 
Reactions  between  certain  Metals  and  Iodine.  L.  B.  Parsons 
(J.  Amer.  Chem.  Soc.,  1925,  47,  1830 — 1835). — Investigations  of 
systems  of  various  metals  with  iodine  in  presence  of  a  number  of 
liquids  show  that  there  is  a  close  connexion  between  the  ability  of 
the  liquid  to  bring  about  reaction  and  the  solubility  in  the  liquid 
of  the  metallic  iodide.  The  solvent  does  not  act  as  a  true  catalyst, 
but  merely  dissolves  the  thin  film  of  iodide  and  allows  more  iodine 
to  come  into  contact  with  the  metallic  surface.  J.  S.  C. 

Sorption  of  Iodine  and  Catalytic  Decomposition  of 
Hydrogen  Peroxide  Solution  by  “Norit"  Charcoals.  J.  B. 

Firth  and  F.  S.  Watson  (J.  Physical  Chem.,  1925,  29,  987 — 993). — 
“  Norit  ”  charcoals  of  grades  1,  2,  3,  and  7  shows  a  very  high  sorption 
activity  towards  iodine  in  chloroform  solution.  The  percentage 
of  ash  does  not  materially  affect  the  sorption  capacity.  Charcoals 
1  and  2  show  feeble  catalytic  activity  towards  hydrogen  peroxide 
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solutions,  and  3  and  7  show  only  a  moderate  activity.  A  charcoal 
of  high  sorptive  capacity  is  not  of  necessity  highly  catalytic  towards 
hydrogen  peroxide.  Results  with  other  active  charcoals  support 
this  conclusion.  J.  S.  C. 

Catalysis.  Active  and  Inactive  Iron  Oxide.  0.  Bait  disc  h 
and  L.  A.  Welo  ( Chem.-Ztg .,  1925,  49,  661 — 662). — When  synthetic 
magnetite  is  heated  in  oxygen  at  330°,  it  is  converted  into  a  magnetic, 
catalytically  active  form  of  ferric  oxide,  which  has  a  cubic  structure 
like  that  of  magnetite.  When  this  form  of  ferric  oxide  is  heated  at 
550°,  it  changes  to  a  catalytically  inactive,  rhombohedral  form  with 
the  same  structure  as  that  of  haematite.  Both  active  and  inactive 
forms  have  identical  composition  and  give  no  blue  colour  with 
ferricyanide.  Magnetite  and  the  active  ferric  oxide  absorb  oxygen, 
whereas  the  inactive  ferric  oxide  does  not.  Both  magnetic  and 
catalytic  properties  depend  on  the  arrangement  of  atoms  in  space, 
and  this  arrangement  plays  an  important  part  in  catalysis.  The 
catalytic  actions  studied  were  (1)  the  formation  of  a  blue  colour  in  a 
solution  of  benzidine  hydrochloride  and  hydrogen  peroxide  and  (2) 
the  growth  of  Bacterium  lepisepticum.  W.  H.-R. 

Effect  of  Poisonous  Substances  and  Mixed  Vapours  on 
Catalytic  Activity.  F.  H.  Constable  ( Proc .  Camb.  Phil.  Soc., 
1925,  22,  738 — 750). — A  quantitative  study  of  the  dehydrogenation 
of  ethyl  and  amyl  alcohol  vapours  (alternately  or  mixed)  has  been 
made  with  copper  as  catalyst.  Both  alcohols  have  the  same  rate 
of  dehydrogenation.  The  poisoning  of  the  catalyst  by  amyl  alcohol 
(from  fusel  oil)  has  been  followed,  and  the  temperature  coefficient 
of  the  dehydrogenation  of  ethyl  alcohol  has  been  measured  during 
the  poisoning  and  found  to  be  constant.  The  temperature  co¬ 
efficient  was  also  unchanged  during  sintering.  The  activity  of  the 
catalyst  poisoned  by  amyl  alcohol  decreases  in  accordance  with  the 
logarithmic  expression  log  v— —  kt-{-c.  An  equation  is  deduced  for 
the  rate  of  poisoning  on  the  assumption  that  the  distribution  of  the 
centres  of  activity  is  exponential  and  that  the  poison  attacks  the 
more  active  centres  selectively.  The  resulting  expression  cannot 
usually  be  distinguished  from  the  simple  logarithmic  relation.  An 
equation  is  given  showing  the  reaction  velocity  as  a  function  of 
the  temperature  of  the  surface  and  the  time.  The  expression  accounts 
for  the  heating  and  cooling  curves  obtained  with  "  poisonous  ” 
alcohols.  Except  in  special  circumstances  the  temperature  co¬ 
efficient  remains  unaltered  after  poisoning.  R.  A.  M. 

Catalytic  Decomposition  of  Acetic  Acid  by  Wood  Charcoal. 

N.  V.  Kultaschev  and  N.  A.  Kudrjascheva  (J.  Soc.  Phys.  Chim. 
Russe  Univ.  Leningrad ,  1924,  55,  383 — 396). — In  contact  with 
wood  charcoal,  the  decomposition  of  acetic  acid  proceeds  appreciably 
at  300°  and  then  increases  rapidly  as  the  temperature  is  raised. 
Under  these  conditions,  the  aqueous  acid  is  decomposed  to  a  greater 
extent  than  the  anhydrous  acid  at  the  same  temperature.  When 
pure  acetic  acid  is  used,  about  50%  of  it  undergoes  decomposition 
with  formation  of  methane  and  acetone,  and  with  dilute  solutions  of 
the  acid,  more  than  50%  is  decomposed  according  to  these  reactions. 
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Under  the  catalytic  influence  of  the  charcoal  acetone  is  decomposed 
slightly  at  400°,  this  decomposition  being  retarded  by  dilution  of  the 
acetone  with  water.  Messinger’s  volumetric  method  for  the  deter¬ 
mination  of  acetone  gives  satisfactory  results  if  certain  modifications 
are  made  in  the  procedure.  T.  H.  P. 

Noble  Metals  as  Catalysts  of  Hydrogenation  and  Dehydro¬ 
genation.  N.  D.  Zelinski  and  M.  B.  Turova-Pollok. — (See 
i,  1052.) 

Electrochemistry  of  Non-Aqueous  Solutions.  VI.  Electro¬ 
deposition  of  some  Metals  from  Anhydrous  Solutions  in  Amyl 
Alcohol,  Acetonitrile,  Aniline,  and  Quinoline.  R.  Muller. 
E.  Pinter,  and  K.  Prett  ( Monatsh .,  1924,45,525 — 534). — Electro¬ 
lysis  of  solutions  of  lithium  nitrate  or  magnesium  bromide  in  aceto¬ 
nitrile  and  of  calcium  nitrate  in  amyl  alcohol  with  mercury  or 
platinum  cathode  did  not  yield  the  respective  metals,  decomposition 
occurring  at  voltages  below  those  found  for  the  metal  against  such 
solutions.  On  the  other  hand,  crystalline  silver  was  deposited  when 
solutions  of  silver  nitrate  in  amyl  alcohol,  acetonitrile,  quinoline, 
or  aniline  were  electrolysed,  the  potential  differences  being  constant 
and  easily  reproducible,  so  that  the  reversibility  of  the  silver  electrode 
is  proved  with  these  solvents.  Values  of  the  potential  differences 
for  various  current  densities  in  each  case  are  tabulated  and  repre¬ 
sented  graphically.  The  decomposition  potential  of  silver  nitrate 
is  1-0  volt  in  amyl  alcohol,  1-15  volts  in  acetonitrile,  2-15  volts  in 
quinoline,  and  0-5  volt  in  aniline  solution.  G.  M.  B. 

Production  of  Antimony  Hydride  (Stibine)  at  an  Antimony 
Cathode  in  Alkaline  Solution.  E.  J.  Weeks  (Bee.  trav.  chim., 
1925,  44,  795 — 797;  cf.  A.,  1924,  ii,  606;  this  vol.,  ii,  415). — 
The  yields  of  stibine  obtained  when  sodium  carbonate  and  sodium 
sulphate  solutions  are  electrolysed  using  an  antimony  cathode  are 
determined.  The  yield  may  be  calculated  approximately  from  the 
formula  y=12-6A— 8*2,  where  y  is  the  percentage  yield  of  stibine, 
and  h  the  voltage  (cf.  Sand  and  Weeks,  A.,  1924,  ii,  152).  The 
following  relationships  are  also  deduced:  w=— 0-0282y -\-Cv 
y+20 =CjT,  y=Gx— (72log[OH],  -where  w  is  the  overvoltage,  [OH] 
the  hydroxyl-ion  concentration,  T  the  absolute  temperature,  and 
G1  and  C2  are  constants.  J.  W.  B. 

Potassium  Dichromate  as  Depolariser.  G.  P.  Vincent 
(J.  Physical  Chem.,  1925,  29,  875 — 881 ;  cf.  Bancroft,  ibid.,  1924,  28, 
831). — The  depolarising  action  of  saturated  potassium  dichromate 
solution  on  hydrogen  liberated  at  a  smooth  platinum  electrode  has 
been  studied  in  the  presence  of  varying  amounts  of  sulphuric  acid. 
About  0*28%  by  volume  of  concentrated  sulphuric  acid  is  necessary 
before  appreciable  depolarisation  occurs.  With  a  clean  mercury 
cathode,  the  neutral  solution  shows  100%  depolarisation  of  the 
hydrogen  set  free.  Neutral  M /40-potassium  permanganate  has  a 
distinct  depolarising  effect  on  hydrogen  at  a  platinum  cathode 
and  also  causes  appreciable  corrosion  of  zinc,  iron,  and  copper. 
Corrosion  of  these  metals  is  only  shown  by  saturated  potassium 
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dichromate  solution  when  acidified,  different  amounts  of  acid  being 
required  in  each  case.  No  corrosion  occurs  in  saturated  potassium 
dichromate  solutions  when  copper  is  short-circuited  with  mercury 
or  platinum,  or  when  iron  is  short-circuited  with  mercury. 
Zinc  when  short-circuited  with  mercury  corrodes  slightly  and 
more  rapidly  in  0-02%  acetic  acid  than  in  0-02%  sulphuric  acid  (cf. 
Bengough  and  Stuart,  J.  Inst.  Metals ,  1922,  28,  89).  F.  G.  S. 

Periodic  Phenomena  in  Photochemistry.  J.  Plotnikov 
(Z.  Physik,  1925,  32,  942 — 947). — Konigsberger  (“  Tropismus  und 
Wachstum,”  1922)  had  observed  that  plants,  when  allowed  to  grow 
at  constant  temperature  and  under  monochromatic  light,  increased 
at  a  steady  rate ;  when,  however,  light  of  two  or  more  different  wave¬ 
lengths  was  used,  the  growth  was  periodic.  Other  instances  of 
periodicity  are  the  decrease  in  concentration  of  chlorine  and  bromine 
in  carbon  tetrachloride  solution  and  the  bleaching  of  dyes.  Further 
work  is  necessarv  before  anv  satisfactory  explanation  can  be  given. 

E.  B.  L. 

Action  of  Radiation  on  Gas  Mixtures.  H.  Senftleben  (Z. 
Physik,  1925,  32,  922 — 932). — Dissociation  of  a  gas  is  accompanied 
by  a  change  in  conductivity  for  heat.  A  wire  in  one  arm  of  a  Wheat¬ 
stone's  bridge  was  maintained  at  a  constant  temperature  in  a  tube 
the  walls  of  which  were  kept  at  a  different  temperature.  The  tube 
was  of  silica  and  contained  mercury  at  the  ordinary  temperature  and 
hydrogen  at  about  10  mm.  pressure.  On  exposure  to  the  light  from 
the  mercury  arc,  an  immediate  fall  in  the  resistance  of  the  wire  was 
observed  and  shown  to  be  due  to  the  increase  in  thermal  conductivity 
of  the  gas  and  hence  to  the  dissociation  of  the  hydrogen,  brought 
about  by  collisions  of  the  second  type  with  mercury  atoms  excited 
by  the  line  2537  A.  With  a  mixture  of  neon  and  helium  or  with  the 
aluminium  spark,  there  was  no  effect.  The  method  can  be  used  for 
determining  the  heat  of  dissociation  of  a  polyatomic  gas  and  also 
as  an  indication  of  the  state  of  excitation  of  a  gas.  E.  B.  L. 

Photochemical  Decomposition  of  Chlorine  Monoxide.  M. 

Bodenstein  and  G.  Kistiakovski  (Z.  physikal.  Chem.,  1925,  116, 
371 — 390;  cf.  T.,  1923,  123,  2328,  2730). — An  improved  method 
of  preparing  chlorine  monoxide  is  described.  The  decomposition  of 
the  gas  by  light  of  405  and  of  436  m/x  was  investigated ;  1  quantum 
of  absorbed  light  decomposes  2  mols.  It  is  immaterial  whether  the 
energy  is  absorbed  by  the  monoxide  or  by  the  chlorine  formed 
during  the  reaction.  The  reaction  is  unaffected  by  admixecl  air. 
The  temperature  coefficient  is  1-09  per  10°.  Small  amounts  of 
chlorine  dioxide  are  formed  during  decomposition  by  light  or  by 
gentle  warming.  *  L.  F.  G. 

Mechanism  of  the  Photochemical  Reaction  between  Hydro¬ 
gen  and  Chlorine.  A.  L.  Marshall  (J.  Physical  Chem.,  1925, 
29,  842—852 ;  cf.  Bodenstein,  A.,  1916,  ii,  422 ;  Nernst,  A.,  1919,  ii, 
208 ;  Chapman  and  Chapman,  T.,  1923,  123,  3079 ;  Weigert  and 
Kellermann,  A.,  1924,  ii,  8;  Bowen,  J.,  1924,  125,  1233). — The 
reaction  between  hydrogen  and  chlorine  has  been  studied  by  intro- 
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ducing  a  mixture  of  atomic  and  molecular  hydrogen  into  chlorine, 
and  determining  the  ratio  of  the  concentration  of  the  hydrogen 
chloride  produced  to  that  of  atomic  hydrogen  present.  The 
concentrations  of  atomic  hydrogen  and  molecular  chlorine  were 
approximately  constant  and  that  of  molecular  hydrogen  was  pro¬ 
gressively  increased.  The  ratio  of  hydrogen  chloride  to  atomic 
hydrogen  increased  from  unity  at  a  total  gas  pressure  of  0-004  cm., 
measured  on  a  McLeod  gauge,  to  7  mols.  per  atom  at  a  pressure 
of  0-60  cm.  The  concentration  of  atomic  hydrogen  was  determined 
by  control  experiments  involving  admixture  of  the  hydrogen  with 
bromine.  One  mol.  of  hydrogen  bromide  results  from  1  atom  of 
hydrogen.  It  is  difficult  to  interpret  the  observed  increase  of  the 
hydrogen  chloride  formed  except  by  a  mechanism  involving  an 
excited  chlorine  molecule  (cf.  Bodenstein,  loc.  cit.),  collision  of 
which  with  hydrogen  before  re-radiation  of  its  energy  occurs  being 
more  probable  at  higher  hydrogen  pressures.  The  Nernst  theory 
is  discussed  and  a  number  of  objections  are  advanced.  F.  G.  S. 

Light-sensitiveness  of  Potassium  Ferrocyanide.  E.  Baur 
(Helv.  CTiim.  Acta,  1925,  8,  403 — 405). — The  author  confirms  the 
observation  of  Baudisch  (A.,  1922,  i,  993)  that  alkaline  solutions  of 
potassium  ferrocyanide  become  discoloured  on  exposure  to  light  in 
absence  of  oxygen.  In  addition,  he  obtains  under  these  conditions 
a  deposit  of  ferric  hydroxide  and  concludes  that  the  discoloration 
is  due  to  the  latter  in  colloidal  form.  Acid  solutions  are  similarly 
discoloured,  giving  a  precipitate  of  Prussian  blue  instead  of  hydroxide. 
Failure  to  detect  formaldehyde  or  ammonia  indicates  reduction 
of  the  cyanide  ion,  as  a  counterbalance  to  the  oxidation  of  the 
ferrous  ion  in  the  ferrocyano  complex.  Only  free  hydrocyanic 
acid  is  found. 

With  potassium  ferrocyanide  freed  from  ferricyanide  by  Tread¬ 
well  and  Cher  vet's  method  (A.,  1922,  ii,  786),  the  production  of 
ferric  hydroxide  is  almost  completely  eliminated ;  hence  perfectly 
pure  ferrocyanide  solutions,  whether  acid  or  alkaline,  would  be 
entirely  insensitive.  The  sensitiveness  must  therefore  be  ascribed 
to  the  establishment  of  an  equilibrium  in  the  ferri-  and  not  the 
ferro-cyano  complex  :  [Fe(CN)6],,,7^;Fe*'*+6CN'.  M.  J. 

Photosynthesis  in  Tropical  Sunlight.  N.  R.  Dhae  and  R.  P. 
Sanyal  (J.  Physical  Chem.,  1925,  29,  926 — 934 ;  cf .  Baly  and  others, 
T.,  1921,  119,  1025 ;  1922, 121,  1078  ;  1923, 123,  185).— 1 The  state¬ 
ment  that  the  light  effective  for  the  formation  of  formaldehyde  has 
very  short  wave-length  and  that  no  such  rays  are  present  in  sunlight 
is  held  to  be  incorrect.  Experiments  carried  out  in  glass  vessels  in 
tropical  sunlight,  the  spectrum  of  which  is  shown  to  contain  no 
line  of  wave-length  less  than  290  fi/x,  afford  definite  proof  of  the 
synthesis  of  formaldehyde  from  carbon  dioxide  and  water,  with  or 
without  the  use  of  any  catalyst.  Experiments  on  the  polymeris¬ 
ation  of  formaldehyde  were  not  so  successful,  traces  of  sugars  only 
being  obtained  when  formaldehyde  solutions  v/ere  exposed  to  the 
sunlight  in  presence  of  ferric  chloride  and  methyl-orange. 

Tropical  sunlight  is  effective  in  promoting  oxidation.  Alcohols 
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are  oxidised  to  the  corresponding  aldehydes.  When  air  or  oxygen 
is  passed  into  solutions  of  ammonia,  tests  for  nitrites  are  obtained. 
Exposure  of  ammonia  and  oxygen  results  in  the  formation  of  nitro¬ 
gen.  The  reducing  action  is  considerable ;  solid  iodic  acid  gives 
iodine,  potassium  chlorate  shows  traces  of  chloride,  and  nitrates 
are  converted  into  nitrites. 

Ultra-violet  light  is  more  effective  in  certain  photosyntheses,  but 
tropical  sunlight  contains  a  number  of  rays  which  can  effect  the 
synthesis  of  complex  compounds  from  simple  substances.  Methyl- 
amine,  which  is  formed  in  about  12  hrs.  when  ammonia  and  form¬ 
aldehyde  are  exposed  to  tropical  sunlight,  passes  into  a  number  of 
complex  substances  of  the  alkaloid  type.  Experiments  with  ultra¬ 
violet  light  show  that  nitrogen  and  oxygen  combine  to  form  nitrogen 
oxides.  The  difference  between  the  action  of  sunlight  and  ultra¬ 
violet  light  in  promoting  photosynthesis  is  one  of  degree  rather  than 
of  kind.  J-  S.  C. 

Active  Hydrogen.  A.  Bach  ( Ber .,  1925,  58,  [B],  1388 — 1393). 
— Recently-melted  platinum  contains  adsorbed  sulphur  compounds 
and  evolves  hydrogen  sulphide  when  heated  in  hydrogen ;  accord¬ 
ing  to  experimental  conditions,  this  power  is  more  or  less  rapidly 
lost.  Passage  of  the  evolved  hydrogen  over  powdered  sulphur  does 
not  increase  the  amount  of  hydrogen  sulphide  produced  from  the 
fresh  metal  and  does  not  cause  formation  of  hydrogen  sulphide  after 
the  metal  has  become  “  tired.”  Treatment  of  the  “  tired  ”  metal 
with  ordinary  laboratory  air  restores  its  ability  to  give  hydrogen 
sulphide  when  heated  in  hydrogen;  under  similar  conditions,  no 
trace  of  hydrogen  sulphide  is  produced  after  treatment  with  carefully 
purified  air.  The  phenomenon  of  “  resting  ”  depends  therefore 
on  the  adsorption  of  sulphur  compounds  from  the  ah.  Palladium- 
sponge  behaves  similarly  to  platinum.  Reduction  of  nitrate  to 
nitrite,  methylene-blue  to  the  leuco-base,  or  of  tungsten  trioxide  to 
dioxide  by  active  hydrogen  could  not  be  observed.  H.  W. 

Displacement  of  Metals  from  Solutions  of  their  Salts  by 
less  Electro-positive  Elements.  II.  Reaction  between 
Amides  of  the  Alkali  and  Alkaline-earth  Metals  and  Elements 
more  Electro-positive  than  Tin.  F.  W.  Bergstrom  (J.  Amer. 
Chem.  Soc.y  1925,  47,  1836—1841 ;  cf.  A.,  1924,  ii,  106,  607).— The 
initial  reaction  involves  a  partial  replacement  of  the  more  electro¬ 
positive  metal  by  the  less  electro-positive :  Al+3NH2Kh=: 
A1(NH2)3+3K.  Equilibrium  is  displaced  by  secondary  reactions 
with  formation  of  ammono  salts,  the  mechanism  being  analogous 
to  that  of  the  reaction  between  solutions  of  strong  aquo  bases 
(e.g.,  potassium  hydroxide)  with  zinc  or  aluminium.  Impure 
specimens  of  potassium  ammonolanthanite,  La(NHK)3,2— 3NH3, 
and  potassium  ammonocerite,  Ce(NHK)3,2— 3NH3,  have  been 
prepared  by  the  action  of  an  excess  of  potassamide  on  the  corre¬ 
sponding  metal  or  metallic  halide.  Potassamide  slowly  reacts  with 
gallium  to  form  an  extremely  soluble  ammonogallate.  Cadmium, 
chromium,  iron,  cobalt,  molybdenum,  tungsten,  and  thallium  either 
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fail  to  react  or  react  extremely  slowly.  In  general,  the  more  electro¬ 
positive  a  metal  is,  the  more  readily  does  it  react  with  potassamide. 
Solutions  of  amide  react  readily  with  liquid  amalgams  of  magnesium, 
zinc,  and  cadmium  to  form  precipitates  approximating  in  com¬ 
position  to  the  corresponding  amides,  but  contaminated  with 
varying  quantities  of  potassium.  Amalgamated  aluminium  in  con¬ 
tact  with  mercury  is  less  readily,  and  a  dilute  iron  amalgam  very 
slowly,  attacked.  J.  S.  C. 

Complex  Compounds  of  Beryllium.  I.  It.  Fricke  and 
F.  Ruschhatjpt  (Z.  anorg.  Chem.,  1925,  146,  103 — 120). — By  the 
crystallisation  of  hot  solutions  of  anhydrous  beryllium  chloride  in  dry 
acetonitrile,  benzonitrile,  pyridine,  or  acetone,  in  the  complete 
absence  of  water,  complex  compounds  c#  beryllium  are  formed  of 
the  general  type  BeCl2,2X,  where  X  is  a  molecule  of  the  organic 
solvent.  These  correspond  with  a  co-ordination  number  4,  but  the 
number  8  is  also  found  in  the  compound  BeCl2 , 2CH3*CO  ’CH3 ,4C6H  6 , 
which  is  formed  when  a  solution  of  beryllium  chloride  in  acetone  is 
treated  with  benzene  and  then  allowed  to  crystallise.  The  compound 
BeCl2,2C5H5N  is  best  prepared  by  the  addition  of  beryllium  chloride 
to  a  mixture  of  benzene  and  pyridine  instead  of  pyridine  alone. 
All  these  compounds  form  colourless  crystals  and  are  at  once 
decomposed  by  water.  The  compounds  BeCl2,2MeCN  and 
BeCl2,2CH3*CO*CH3  and  the  compound  BeCl2,2PhCN  are  described. 
A  compound,  BeS04,en,H2S04,4H20,  is  obtained  by  the  crystallis¬ 
ation  of  an  aqueous  solution  of  beryllium  sulphate,  ethylenediamine, 
and  sulphuric  acid  in  equimolecular  proportions.  W.  H.-R. 

Complex  Compounds  of  Beryllium.  II.  R.  Fricke  and 
L.  Havestadt  (Z.  anorg.  Chem.,  1925,  146,  121 — 131 ;  cf.  preced¬ 
ing  abstract). — The  compounds  BeCl2,2Ph*N02,  BeCl2,2Ph*CHO, 
BeCl2,2Ph*NH2,  and  BeCl2,2Et20  are  formed  by  the  crystallisation 
of  hot  solutions  of  anhydrous  beryllium  chloride  in  the  dry  organic 
compound,  the  last  named  requiring  special  details  for  which  the 
original  must  be  consulted.  The  compound  BeCl2,4XH2Me  and 
the  compound  BeCl2,4NH3  are  precipitated  quantitatively  when  a 
dry  ethereal  solution  of  beryllium  chloride  is  treated  with  excess  of 
dry  methylamine  or  ammonia,  respectively.  The  above  compounds 
correspond  with  a  co-ordination  number  4,  whilst  the  number  8  is 
shown  in  the  compound  BeCl2,2NH3,4CH3‘COCH3,  prepared  by  the 
action  of  gaseous  ammonia  on  a  solution  of  beryllium  chloride  in 
acetone;  this  compound  resembles  the  benzene-acetone  complex 
previously  described  (preceding  abstract).  In  addition,  the  co¬ 
ordination  number  6  is  shown  in  the  compound  BeCl2,3Ph*NH‘NH2, 
prepared  by  the  crystallisation  of  a  dry  ethereal  solution  of  beryllium 
chloride  and  phenylhydrazine.  These  compounds  form  white 
crystals  with  the  exception  of  BeCl2,2Ph,X02,  which  is  pale  yellow7. 
All  are  decomposed  by  water,  but  w7ith  BeCl^Ph-NHo  and 
BeClg^Ph’NH'NHa  the  action  is  very  slow.  Beryllium  chloride  also 
form  a  complex  of  unknown  composition  with  nitromethane,  whilst 
impure  beryllium  phenoxide  is  formed  when  beryllium  chloride 
and  phenol  are  heated  to  the  b.  p.  W.  H.-R. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  887 

Spectrographic  Study  of  the  Formation  of  Mercury  Com¬ 
plexes.  P.  Job  ( Compt .  rend.,  1925,  180,  1932 — 1933  ;  cf.  this 
vol.,  ii,  471). — The  method  developed  for  the  detection  of  com¬ 
plexes  in  aqueous  solution  by  spectrographic  means  has  been 
extended  to  the  systems  HgCl2— KC1;  HgCl2— KBr;  HgCl2— KI. 
Experiments  failed  to  indicate  the  existence  of  mercury-chlorine 
complexes,  but  the  existence  of  the  tetrabromo-mercury  complex 
was  established;  it  is  formed  by  double  decomposition  from 
potassium  bromide  and  mercuric  chloride.  Potassium  bromide 
reacts  with  mercuric  nitrate  or  sulphate  to  give  mercuric  bromide, 
which  then  reacts  with  excess  of  bromide  to  give  the  tetrabromo 
complex.  The  tetraiodo  complex  is  similarly  formed.  Mass  action 
constants  are  given.  R.  A.  M. 

Origin  of  Natural  Aluminium  Hydrosilicates.  R.  Schwarz 
and  R.  Walcker  (Z.  anorg.  Chem.,  1925, 145, 304 — 310). — Aluminium 
hydroxide  sol  and  silicic  acid  sol  in  neutral  aqueous  medium  in  the 
proportion  1A1203 :  6Si02,  precipitate  a  substance  of  the  composi¬ 
tion  Al203,2Si02,2H20,  which  on  keeping  becomes  similar  to  kaolin. 
The  theory  is  advanced  that  the  primary  process  in  the  transition  of 
felspar  to  kaolin  consists  in  a  decomposition  of  the  felspar  into  its 
components  :  K20,Al203,6Si02  — >-2KOH  -f-  2A1(0H)3  -f-  6Si02aq. ; 
and  that  then,  under  special  conditions,  the  products  reunite  to 
form  kaolin  or  an  intermediate  product.  The  connexion  between 
coagulation  and  hydrogen- ion  concentration  is  investigated  by 
means  of  the  reaction  2A1C13+ 6Na2Si03+6HCl=Al203+6Si02-f- 
12NaCl+3H20.  By  varying  the  amount  of  free  acid  present,  it  is 
foimd  that  complete  precipitation  only  takes  place  in  a  feebly  acid 
medium,  pa  4-5 — 5-2.  The  optimal  zone  is  at  pu  4-8— 5-0.  In 
each  case,  a  large  excess  of  silicic  acid  remains  in  the  sol  form, 
since  the  ratio  A1203  :  Si02  in  the  precipitate  is  1  :  2.  An  investig¬ 
ation  of  the  influence  of  the  anion  on  the  composition  of  the  precipit¬ 
ation  product  shows  that,  by  using  aluminium  acetate  instead  of  the 
chloride,  no  difference  is  to  be  observed.  Some  experiments  with  a 
salt  of  the  composition  Na4Si3Og,  instead  of  sodium  metasilicate, 
give  a  value  somewhat  greater  than  2  for  the  molecular  ratio  of 
Si02,  whereas  with  sodium  metasilicate,  it  is  somewhat  less  than  2. 
Possibly  with  the  acid  H2Si205  the  exact  ratio  1  :  2  would  be  obtained. 
Experiment  appears  to  confirm  the  view  that  the  natural  formation 
of  kaolin  is  not  due  to  an  ionic  reaction,  but  to  the  mutual  coagul¬ 
ation  of  aluminium  hydroxide  sol  and  silicic  acid  sol.  L.  L.  B. 

Thermal  Analysis  of  the  Systems  Thallous  Sulphide- 
Arsenic  Trisulphide  and  Thallous  Sulphide-Lead  Sulphide. 

G.  Canneri  and  L.  Fernandes  (Atti  E.  Accad.  Lincei,  1925, 
[vi],  1,  671 — 676). — Thermal  analysis  of  the  former  system  indi¬ 
cates  the  existence  of  the  compounds  Tl3AsS3,  Tl4As2S5,  Tl6As4S9, 
and  T1AsS2,  m.  p.,  respectively,  295°,  278°,  317°,  and  300°.  The 
ortho-  and  pyro-thioarsenites,  Tl3AsS3  and  Tl4As2S5,  occur  at 
transition  points  and  decompose  on  fusion.  Thallous  sulphide  and 
lead  sulphide,  completely  miscible  in  the  liquid  state,  are  only 
partly  so  in  the  solid  state,  conjugate  solid  solutions  containing 
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respectively  3  and  75%  of  lead  sulphide  separating  at  290°.  This 
system  possesses  a  eutectic  mixture,  containing  40%  of  lead  sulphide, 
m.  p.  290°.  Lead  sulphide  precipitated  from  slightly  acid  solutions 
containing  thallium  contains  up  to  4%  of  thallous  sulphide.  The 
results  indicate  the  probable  occurrence  of  thallium  in  arsenic 
minerals  as  thio-salts  in  solid  solution  in  the  corresponding  lead 
salts,  whilst  in  galena  the  thallium  occurs  as  sulphide  in  isomorphous 
mixture  with  lead  sulphide.  F.  G.  T. 

Combustion  of  Carbon.  I.  H.  F.  Smith  and  W.  C.  Ebatjgh 
( Ind .  Eng.  Chem.,  1925, 17, 694 — 695). — From  tests  conducted  in  an 
experimental  producer  in  which  the  oxidising  and  reducing  zones 
were  clearly  defined,  it  is  concluded  that  at  a  bright  red  heat  carbon 
monoxide  is  the  principal,  if  not  the  primary,  product  of  combustion, 
and  that  the  oxidising  zone  is  very  thin  indeed.  [Cf .  B.,  1925,  657.] 

T).  G.  H. 

Germanium.  XI.  Germanium  Glasses.  L.  M.  Dennis 
and  A.  W.  Laubengayer  (,/.  Amer.  Chem.  Soc.,  1925,  47,  1945 — 
1947). — Germanium  glasses  of  four  types  have  been  prepared  and 
compared  with  the  corresponding  silicate  glasses.  Replacement  of 
silicon  by  germanium  raises  the  refractive  index.  Owing  to  their 
much  lower  m.  p.,  homogeneous,  air-free  germanium  glasses  can  be 
prepared  much  more  easily  than  the  corresponding  silicates. 

J.  S.  C. 

Complex  Sulphites  and  Thiosulphites  of  the  Rare-earth 
Metals.  G.  Canneri  and  L.  Fernandes  ( Gazzetta. ,  1925,  55, 
440 — 453). — Metals  of  the  cerium  group,  by  virtue  of  their  high 
basicity,  combine  with  complex  acid  radicals  to  form  compounds 
analogous  to  those  of  the  alkali  and  alkaline-earth  metals.  In 
these  compounds  the  individuality  of  the  complex  is  not  destroyed 
by  the  physical  and  chemical  characteristics  of  the  rare  earths. 
Ur anyl sulphites  of  the  rare  earths  of  the  type 
(U02)5,(S03)8R2iu,15H20, 

where  R=La,  Ce,  Nd,  and  Pr,  were  obtained  by  crystallising  in  a 
vacuum  at  the  ordinary  temperature,  a  solution,  saturated  with 
sulphur  dioxide,  containing  the  rare-earth  hydroxide  and  uranyl 
sulphate.  The  products  obtained  were  microcrystalline  and  of 
constant  composition.  By  saturating  a  very  concentrated  solution 
of  ammonium  paramolybdate  with  sulphur  dioxide,  and  adding  a 
solution  of  the  rare-earth  acetate,  molybdosulphites  of  the  rare  earths 
were  obtained  as  minute  prisms.  The  composition  of  these  crystals 
varied  on  fractional  crystallisation,  the  rare-earth  content  falling. 
It  was  not  possible  to  assign  rational  formulae  to  them,  and  it  is 
suggested  that  this  is  due  to  the  partial  miscibility  in  the  solid  state 
of  ammonium  molybdosulphite  with  the  corresponding  rare-earth 
compounds.  Cuprosulphites  of  the  rare  earths  were  obtained  as 
minute  crystals  by  crystallising  under  reduced  pressure  a  warm 
solution  of  copper  carbonate  and  the  rare-earth  hydroxide,  saturated 
with  sulphur  dioxide.  These  compounds  are  darker  in  colour  and 
much  less  stable  than  the  corresponding  alkali  metal  compounds. 
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The  general  formula  of  these  compounds  was  RCu(S03)2,8H20, 
where  R=Ce,  La,  Pr,  or  Nd.  Cuprothiosulphates  of  the  formube 
RCu(S203)2,8H20  (R=Ce,  La,  Pr,  Nd,  Th)  and  ZrCu2(S2O3)3,30H2O 
were  obtained  as  yellow,  microcrystalline  precipitates,  by  mixing 
solutions  of  copper  sulphate  and  a  soluble  rare-earth  salt,  each 
previously  saturated  with  sulphur  dioxide.  In  the  cases  of  thorium 
and  zirconium,  the  solutions  must  be  neutral  before  the  addition  of 
the  thiosulphate.  F.  G.  T. 

Mechanism  of  the  Fixation  of  Nitrogen  as  Sodium  Cyanide. 

E.  W.  Guernsey  and  M.  S.  Sherman  ( J .  Amer.  Ghem.  Soc.,  1925, 
47,  1932 — 1940). — The  formation  of  sodium  cyanide  in  the  system, 
sodium  carbonate-carbon-iron-nitrogen  at  high  temperatures  is 
represented  by  the  reaction  scheme:  Na2C03  —  Na20-f  C02 ; 
C02+C=^2CO;  Na20+C~2Na+C0;  2Na+2C  =  Na2C2;  Na2C2 
(gaseous) +N2  — 2NaCN.  The  absorption  of  nitrogen  by  sodium 
carbide  is  the  only  one  of  the  series  of  reactions  which  is  catalysed 
by  iron.  The  existence  of  such  intermediates  as  sodium  nitride, 
sodium  cyanamide,  or  cyanogen  is  improbable.  J.  S.  C. 

Composition  and  Stability  of  Complex  Metal-Ammonium 
Ions.  (Miss)  H.  J.  de  Wijs  ( Rec .  trav.  chim.,  1925,  44,  663 — 
674). — The  composition  of  complex  metal-ammonium  ions  was 
examined  by  determining  the  pressure  of  the  gas  over  a  solution 
of  these  ions  by  a  dynamic  method.  The  composition  of  the  ion 
Mm(NH3)n“  is  given  by  nfm=(b—b1)}a,  where  a  is  the  concentration 
of  the  metallic  salt,  b  that  of  ammonia,  and  bl  that  of  free  ammonia. 
This  equation  can  be  applied  only  if  the  solution  contains  no  free 
metallic  ion  or  other  complex  ion.  The  existence  of  the  ions 
Ag(NH3)2\Cu(NH3)4*\Cd(NH3)4*\  Zn(NH3)4”,  and  Ni(NH3)6”  is  indi¬ 
cated.  The  values  of  the  constants  2KC  and  AKC  for  the  equilibria 
M(NH3)2”  ~=^M*‘-(-2NH3  and  M(NH3)4"  ^^=M"-f4NH3  were  found  to 
be  2-7  X  10~5  and  2*5  X  1(T7,  respectively,  for  cadmium  and  1-4  X 10-5 
and  9-3  X  10“10  for  zinc.  For  nickel,  2KC— 2-4  x  10-5,  47TC=4'8  X  10'8, 
6Kc= 2-1  X  10'8.  L.  L.  B. 

Action  of  Phosphorus  on  Salts  containing  Oxygen  [Nickel 
Nitrate].  I.  W.  Schmoss  (Bid.  Soc.  Chim.  Romania,  1925,  7, 
32 — 35). — On  boiling  with  yellow  phosphorus  in  an  atmosphere 
of  carbon  dioxide  an  alcoholic  solution  of  nickel  nitrate,  saturated 
at  20°,  for  36  hrs.,  a  pale  green  precipitate  of  nickel  triphosphate  is 
produced.  After  washing  with  benzene  and  drying  at  20°,  this  com¬ 
pound  has  the  composition  NiH3P3O10,3H2O  and  d\5  2T59.  It  loses 
3H20  at  100 — 110°  and  is  slightly  soluble  in  water  and  readily  soluble 
in  ammonia  and  in  mineral  acids.  A.  R.  P. 

High-melting  Lower  Oxides.  E.  Friederich  and  L.  Sittig 
(. Z .  anorg.  Ghem.,  1925,  145,  127 — 140). — A  series  of  lower  oxides 
has  been  prepared  by  reducing  the  corresponding  higher  oxides 
with  hydrogen  or  carbon.  From  titanium  and  zirconium  dioxides 
and  from  tantalum  pentoxide  no  lower  oxides  of  definite  composi¬ 
tion  could  be  obtained,  and  it  is  doubtful  whether  the  previously 
recorded  oxides,  Ta204  and  Ta203,  exist  (cf.  this  vol.,  ii,  374).  From 


ii.  890 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


vanadium  pentoxide  a  sesquioxide,  V203,  m.  p.  1970°,  and  a  tetr- 
oxide,  V204,  m.  p.  1640°,  were  obtained  by  reduction  with  hydrogen 
and  carbon,  respectively;  the  former  was  not  further  reduced  by 
hydrogen,  even  at  1700°.  From  niobium  pentoxide  and  cerium 
dioxide  sesquioxides,  Nb203,  m.  p.  1780°,  and  Ce203,  m.  p.  1690°, 
were  prepared  by  reduction  with  hydrogen.  The  oxides  W02, 
m.  p.  1230 — 1330°,  W205,  Mo02,  and  Mo205,  were  obtained  by 
reducing  the  trioxides  with  carbon  or  with  metallic  tungsten  and 
molybdenum,  respectively.  The  oxide,  U308,  formed  when  uranium 
trioxide  was  heated  in  air,  yielded  the  blue  and  brown  forms  of  the 
dioxide,  U02,  when  heated  in  nitrogen  and  hydrogen,  respectively ; 
both  forms  melt  at  2230 — 2330°. 

These  lower  oxides  differ  widely  in  electrical  resistance,  but  the 
temperature  coefficients  are  all  negative.  Tungsten  and  molyb¬ 
denum  pentoxides  have  lower  resistances  than  the  corresponding 
dioxides,  and  the  two  forms  of  uranium  dioxide  differ  in  specific 
resistance.  A.  G. 

Action  of  certain  Reagents  on  Ozone.  L.  I.  Smith  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  1850 — 1853). — The  destruction  of  ozone  on 
passing  through  dilute  or  concentrated  sulphuric  acid  or  acid 
permanganate  solution  is  so  slight  as  to  be  negligible.  Considerable 
destruction  is  produced  by  5%  sodium  hydroxide  solution  and  by 
ordinary  specimens  of  phosphorus  pentoxide.  Phosphorus  pent¬ 
oxide  after  sublimation  in  a  current  of  oxygen  loses  its  ability  to 
destroy  ozone.  J.  S.  C. 

Sulphur  Sesquioxide.  I.  Vogel  and  J.  R.  Partington  (J. 
Chem.  Soc.,  1925,  127,  1514 — 1524). — Sulphur  sesquioxide,  S203, 
is  prepared  by  adding  liquid  sulphur  trioxide  to  finely-powdered 
sulphur  in  the  absence  of  moisture.  After  30  secs,  a  violent  reaction 
takes  place  and  a  bluish-green  solid  is  deposited.  The  supernatant 
liquid  is  poured  off  and  adherent  sulphur  trioxide  removed  by  warm¬ 
ing  in  a  vacuum.  Sulphur  sesquioxide  is  at  once  decomposed  by 
water,  a  complex  reaction  taking  place  in  which  sulphur  is  deposited 
and  a  mixture  of  sulphuric,  sulphurous,  tri-,  penta-,  and  possibly 
tetra-thionic  acids  are  produced.  It  reacts  violently  with  ether  and 
alcohol,  whilst  with  sodium  ethoxide  in  alcoholic  solution  it  forms 
sodium  ethyl  sulphoxylate,  NaEtSOz,  which  hydrolyses  to  form 
sodium  sulphoxylate.  The  sesquioxide  soon  decomposes  at  the 
ordinary  temperature  with  evolution  of  sulphur  dioxide  and  deposi¬ 
tion  of  sulphur,  but  it  may  be  preserved  unchanged  in  a  completely 
dry  oxygen-free  atmosphere  at  a  pressure  of  less  than  1  mm.  of 
mercury.  It  dissolves  in  fuming  sulphuric  acid  to  form  a  blue 
solution  which  is  a  true  and  not  a  colloidal  solution.  W.  H.-R. 

Additive  Products  of  Selenium  Dioxide  with  the  Halogen 
Acids.  C.  W.  Mtjehlberger  and  V.  Lenher  (J.  Amer.  Chem. 
Soc.,  1925,  47,  1842 — 1844). — The  compounds  Se02,2HCl  and 
Se02,2HBr  are  identical  with  the  hydrates  Se0Cl2,H20  and 
Se0Br2,H20,  respectively.  The  former  has  d25  2-246,  a  surface 
tension  at  25°  of  55  dynes/cm.2,  an  electrical  conductivity  2-7  X  10  - 
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mho,  and  n 20  1-642.  The  in.  p.  is  below  —100°.  Dissociation  begins 
at  94°,  the  b.  p.  rising  to  179°  without  indication  of  any  constant¬ 
boiling  mixture.  Metals  react  to  form  chlorides  and  selenites,  there 
being  also  a  simultaneous  reduction  to  selenium  monochloride  and 
elementary  selenium.  The  substance  readily  reacts  with  sulphur, 
phosphorus,  arsenic,  selenium,  tellurium,  and  the  halogens. 

Selenium  oxychloride  is  conveniently  prepared  by  mixing  4  parts 
of  Se02,2HCl  with  1  part  of  sulphuric  acid  (d  1-84).  The  oxy¬ 
chloride  prepared  in  this  way  has  b.  p.  176°,  m.  p.  10-9° ;  d 22  2-424. 

The  compound  Se02,2HBr,  d 22  3-077,  is  prepared  as  a  red-brown 
oil  on  passing  hydrogen  bromide  over  selenium  dioxide.  At  115°, 
it  begins  to  decompose,  producing  bromine,  selenium  monobromide, 
tetrabromide,  and  oxybromide,  selenium  dioxide,  water,  and 
hydrogen  bromide.  On  cooling  to  —10°,  crystals  of  selenium  tetra¬ 
bromide  separate.  An  excess  of  selenium  dioxide  causes  the 
separation  of  yellow  needles  (m.  p.  40°)  of  the  oxybromide,  SeOBr2. 
The  existence  of  Se02,4HBr  is  verified,  but  no  evidence  was  obtained 
as  to  the  existence  of  the  compound  Se02,5HBr.  J.  S.  C. 

Dichromates  of  Ter-  and  Sexa-valent  Metals.  G.  Calcagni 
( Gazzetta ,  1925,  55,  396 — 406). — A  highly  hygroscopic,  amorphous 
paste  of  chromium  dichromate,  Cr2(Cr207)3,  was  obtained  by 
evaporating  a  solution  of  chromium  oxide  in  chromic  acid,  and  the 
less  hygroscopic  basic  ferric  dichromate,  Fe20(Cr207)2,  from  a 
solution  of  ferric  hydroxide  in  chromic  acid.  A  basic  aluminium 
dichromate,  Al20(Cr207)2,  and  molybdenum  dichromate,  Mo(Cr207)3, 
were  obtained  by  analogous  methods.  Attempts  to  prepare 
the  corresponding  compounds  of  uranium  and  tungsten  were  un¬ 
successful.  F.  G.  T. 

Complex  Derivatives  of  Quinquivalent  Molybdenum.  G. 

Scagliarini  (Atti  B.  Accad.  Lincei,  1925,  [vi],  1,  676 — 679). — 
Klason’s  salt,  ammonium  molybdenyl  chloride,  (NH4)2MoOC16 
(A.,  1901,  ii,  162),  may  act  both  as  a  complex  and  as  a  double  salt. 
Pyridine  acetate  precipitates  from  a  cold  saturated  solution  of 
Klason’s  salt  a  brick-red  double  compound  of  pyridine  and  molyb¬ 
denyl  chloride,  MoOC13,C5H5N,  whilst  from  a  solution  of  Klason’s 
salt  in  aqueous  alcohol,  hexamethylenetetramine  hydrochloride 
precipitates  dark  red  crystals  of  the  composition 

2[(NH4)2Mo(OH)4C13],C6H12N4,HC1. 

F.  G.  T. 

Molybdovanadates.  II.  G.  Canneri  (Gazzetta,  1925,  55, 
390—396;  cf.  A.,  1924,  ii,  118).— The  systems  NH4V03-Mo03, 
KV03-Mo03,  and  NaV03-Mo03  have  been  investigated  at  15°. 
As  at  30°,  two  kinds  of  crystals  are  obtained  from  solutions  con¬ 
taining  alkali  vanadates  and  molybdie  anhydride :  red,  well-formed, 
soluble  crystals,  rich  in  vanadium,  and  colourless  or  yellow,  spar¬ 
ingly  soluble  crystals,  rich  in  molybdenum.  The  composition  of  the 
crystals  is  generally  related  to  that  of  the  solution,  but  an  apparent 
anomaly  occurs  with  the  red  crystals  obtained  from  the  system 
KV03-Mo03.  The  molybdie  oxide  content  of  these  crystals 
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decreases  from  14-62%  to  0-34%  as  the  ratio  Mo03  :  V205  in  the 
solution  increases  from  0-5  to  1-125.  This  apparent  contradiction 
of  the  hypothesis  that  the  red  crystals  are  isomorphous  mixtures  is 
explained  by  the  assumption  that  the  molybdenum  is  distributed 
in  the  solution  between  a  polyvanadate  form  and  that  of  a  complex 
radical  of  a  heteropoly- anion  type,  the  equilibrium  between  these 
being  dependent  on  the  amount  of  molybdenum  present  and  on 
the  temperature.  This  assumption  is  supported  by  the  fact  that  from 
solutions  in  which  the  ratio  Mo03  :  V205  is  greater  than  1-125,  a 
yellow  compound,  very  rich  in  molybdenum,  separates.  Comparison 
of  the  behaviour  of  these  systems  at  30°  and  15°  shows  that  the 
solubility  in  the  solid  state  of  the  polymolybdate  compounds  in 
the  poly  vanadates  increases  with  temperature.  On  fractionation, 
the  red  crystals  decrease  in  molybdenum  content,  approaching  the 
hexavanadates  in  composition.  On  the  other  hand,  increase  of  the 
temperature  of  fractionation  results  in  an  augmented  molybdenum 
content.  The  following  are  reported  as  definite  compounds  : 
2(NH4)20,3Mo03,2V205,8H20,  long,  lemon-yellow  prisms; 
4(NH4)20,6Mo03,2V205,6H00,  yellow  prisms; 

4K2O,6MoO3,3V2O5,10H2O 
and  5K2O,10MoO3,4V2O=,14H2O,  both  yellow- ; 

2Na2O,3MoO3,V2O5,10H2O, 

yellow  micro-crystals.  F.  G.  T. 

Complex  Compounds  of  Pyrocatechol  and  Pyrogallol  with 
Acids  of  the  Molybdenum  Group.  L.  Fernandes. — (See  i, 
1061.) 

Supposed  Isomorphism  of  Uranyl  Compounds  with  those  of 
Isomorphogenous  Metals  of  the  Magnesium  Group.  G. 

Carobbi  ( Gazzetta ,  1925,  55,  406 — 410). — Isomorphism  of  the  above 
type  is  doubtful  as  a  result  of  unsuccessful  attempts  to  replace 
metals  of  the  magnesium  group  by  the  uranyl  radical  in  a  number 
of  double  salts.  F.  G.  T. 

Hypochlorous  Acid  and  the  Alkali  Hypochlorites.  R. 

Dietzel  and  F.  Schlemmer  ( Z .  anorg.  Chem.,  1925,  145,  381 — 
393). — The  reaction  2NaOH + Cl2 = NaOCl  -}-  NaCI  -}-  HaO  has  been 
quantitatively  investigated  by  titrimetric  and  absorption  spectra 
methods.  If  the  reaction  proceeds  as  above  at  low  temperatures,  a 
M -sodium  hypochlorite  solution  should  be  formed  by  passing  chlorine 
into  sodium  hydroxide  solution.  Actually,  titration  with  thiosulph¬ 
ate,  arsenious  acid,  or  silver  nitrate  did  not  give  values  for  the 
hypochlorite  or  chloride  concentration  in  accordance  with  the  above 
equation.  At  the  most,  only  about  0-5JI -hypochlorite  solutions 
wTere  obtained.  Since  the  total  quantity  of  chlorine  is  not  recovered, 
it  is  assumed  that  part  of  the  chlorine  introduced  forms  compounds 
in  which  the  chlorine  cannot  be  determined  by  usual  titrimetric 
methods.  Dilute  hypochlorite  solutions  are  fairly  stable  if  pre¬ 
pared  and  kept  under  suitable  conditions.  A  slight  excess  of  free 
chlorine  or  hypochlorous  acid  causes  a  rapid  change,  according  to  the 
equation  C10'+2HC10=C103'+2IT+2C1'.  The  Hartley-Baly 
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absorption  method  of  investigation  has  been  applied  to  the  systems 
water-chlorine  and  sodium  hydroxide-chlorine.  Salt  formation 
completely  changes  the  character  of  the  hypochlorous  acid  absorp- 
tion  spectrum,  a  well-marked  band  taking  the  place  of  an  essentially 
linear  curve.  On  account  of  the  great  transparency  of  sodium 
chlorate,  no  decision  can  be  reached  as  to  whether  part  of  the 
chlorine  in  the  reaction  2Na0H+Cl2=Na0Cl+NaCl+H20  forms 
sodium  chlorate,  or  whether  by  stirring  a  dilute  hypochlorite  solu¬ 
tion,  the  free  hypochlorous  acid  (always  present  on  account  of 
hydrolysis)  leads  to  a  continuous  formation  of  chlorate. 

L.  L.  B. 

Arsenates  of  Tervalent  Manganese.  I.  E.  Deiss  (Z. 
anorg.  Chem.,  1925,  145,  365 — 377). — The  appearance  of  a  violet 
colour  on  oxidation  of  manganous  salts  in  presence  of  arsenic 
acid  (Barreswil,  Compt.  rend.,  1857,  44,  677)  is  due  to  the  form¬ 
ation  of  triarsenatomanganic  acid,  [Mn(As04)3]H6,3H20.  Whilst 
diphosphatomanganic  acid  is  stable  and  the  triphosphato  acid 
unstable  (Meyer  and  Marek,  A.,  1924,  ii,  555),  the  reverse  is  the 
case  with  the  corresponding  arsenic  compounds.  Conditions  for  the 
formation  of  the  violet-red  crystalline  triarsenato-acid  are  given,  and 
its  preparation  is  described  :  (i)  by  dissolving  manganic  acetate  in 
cold,  concentrated  arsenic  acid  solution ;  (ii)  similarly  from  manganic 
hydroxide ;  (iii)  by  the  action  of  arsenic  acid  on  Christensen’s 
brown  “manganic  acetate  solution”  (A.,  1884,  398).  The  brown 
“  manganic  acetate  ”  solution  of  Christensen  and  crystallised 
bright  red  manganic  acetate  show  different  behaviour,  which  is 
ascribed  to  their  different  methods  of  formation.  L.  L.  B. 

Determination  of  Equilibria  between  Stages  of  Oxidation 
by  Potential  Measurements.  II.  Manganese  in  Phosphoric 
Acid  Solution.  G.  Grttbe  and  M.  Staesche  (Z.  Elektrochem., 
1925,  31,  362 — 371 ;  cf.  Grube  and  Huberich,  A.,  1923,  ii,  138). — 
In  phosphoric  acid  solution  the  reversible  reactions  2Mnm  Mn“+ 
MnIV  and  4MnIV  ^  3MnIU-|-MnVI1  take  place,  the  equilibria 
being  slightly  affected  by  the  manganese  concentration  and  very 
markedly  by  the  phosphoric  acid  concentration.  Tervalent  mangan¬ 
ese  phosphate  shows  a  maximum  of  decomposition  in  highly  con¬ 
centrated  acid  and  a  low  minimum  in  30— -35-iV-acid,  whereupon 
decomposition  increases  slowly  as  the  acidity  decreases.  With  quad¬ 
rivalent  manganese  phosphate  the  equilibrium  shifts  continuously 
and  rapidly  from  left  to  right  as  the  acidity  diminishes,  so  that  the 
salt  can  be  prepared  only  in  highly  acid  solutions.  Quadrivalent 
manganese  phosphate  is  a  better  oxidising  agent  than  permanganic 
acid  and  a  better  reducing  agent  than  tervalent  manganese  phos¬ 
phate.  W.  A.  C. 

Reactions  in  the  Solid  State.  V.  D.  Balarev  (Z.  anorg. 
Chem.,  1925, 145,  117 — 121). — A  reply  to  Hedvall  and  Heuberger’s 
criticism  (this  vol.,  ii,  306)  of  previous  papers  (cf.  A.,  1924,  ii,  483, 
611,  858).  Manganese  and  tin  dioxides  do  not  react  with  calcium 
oxide  at  950°,  but  they  combine  rapidly  with  strontium  and  barium 
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oxides.  Barium  oxide  is  more  hygroscopic  than  phosphorus  pent- 
oxide  and  much  more  so  than  calcium  oxide,  and  is,  therefore,  very 
difficult  to  free  from  a  surface  layer  of  the  low-melting  hydroxide. 
Molybdenum  and  tungsten  trioxides  react  with  calcium  oxide,  but 
these  reactions  are  conditioned  by  the  fusion  of  molybdenum 
trioxide  and  calcium  tungstate,  respectively.  Barium  oxide  and 
calcium  carbonate  react  to  the  extent  of  90%  in  the  presence  of  a 
trace  of  water  because  barium  hydroxide  is  continuously  re-formed 
by  the  dehydration  of  the  calcium  hydroxide  produced.  A  moist 
mixture  of  manganese  dioxide  and  potassium  chlorate  reacts  at  a 
temperature  12°  lower  than  when  carefully  dried.  A.  G. 

Osmium  Tetroxide.  II.  Compounds  of  Osmium  Tetr- 
oxide.  F.  Krauss  and  D.  Wilken  (Z.  anorg.  Chem.,  1925,  145, 
151 — 167). — When  osmium  tetroxide  vapour  is  condensed  in  a  cooled 
receiver  it  collects  as  white  needles  which  are  readily  soluble  and 
reactive.  When  heated  at  40°  the  needles  are  converted  into  a 
yellow,  sparingly  soluble,  and  non-reactive  form,  which  may  be  re¬ 
converted  into  the  white  oxide  by  cooling  in  liquid  air  or  by  sub¬ 
limation.  The  white  form  melts  at  39*5°  and  the  yellow  form  at 
41°,  and  the  former  has  the  higher  vapour  pressure;  the  b.  p.  is 
134°.  Both  forms  had  the  calculated  osmium  content  and  liberated 
the  calculated  weight  of  iodine  from  potassium  iodide.  The  com¬ 
pounds  of  osmium  tetroxide  with  alkali  hydroxides  described  by 
Tschugaev  (A.,  1918,  ii,  322)  could  not  be  obtained  by  his  method, 
but  by  adding  saturated  solutions  of  the  hydroxides  to  the  solid 
white  tetroxide  the  following  compounds  were  obtained:  0s04,2Cs0H, 
0s04,2K0H;  0s04,2NH40H;  0s04,Ba(0H)2 ;  0s04,2CsF; 

0s04,2RbF ;  only  the  potassium  compound  has  the  same  composi¬ 
tion  as  Tschugaev’s  preparation.  These  compounds  form  light 
red-brown  or  yellow  crystals  which,  however,  decompose  when 
separated  from  the  mother-liquor.  Complete  analysis  was,  there¬ 
fore,  impossible,  but,  by  washing  rapidly  with  water  and  then  dissolv¬ 
ing,  solutions  were  obtained  in  which  the  ratio  of  osmium  to  alkali 
metal  and  to  iodine  liberated  could  be  determined ;  the  compounds 
were  thus  shown  to  contain  octavalent  osmium.  Similar  compounds 
were  not  formed  with  cyanides,  thiocyanates,  fluorides,  or  organic 
bases.  A.  G. 

Molecular  Compounds  of  Halogen-Metal  Acids  and  Acid 
Amides.  It.  Fricke  and  R.  Ruschhaupt  ( Z .  anorg.  Chem., 
1925, 146, 141 — 148). — The  yellow  compounds ,  HAuCl4,2Ph*CO*NH2 
and  H2PtCle,2Ph,C0*NH2,2H20,  are  prepared  by  the  crystallisation 
of  aqueous  solutions  of  benzamide  and  chloroauric  or  chloroplatinic 
acids,  respectively,  in  the  presence  of  excess  of  hydrochloric  acid. 
When  heated,  the  compound  HAuCl4,2Ph*CO'NH2  gradually  decom¬ 
poses  even  below  100°  with  the  formation  of  metallic  gold,  whilst 
the  compound  H2PtCl6,2Ph*C0*NH2,2H20  begins  to  soften  at  100° 
and  is  completely  melted  at  130—140°.  The  compound 
HAuCl4,2Me*CO*NH2  is  obtained  in  yellow  needles  by  the  crystallis¬ 
ation  of  a  concentrated  aqueous  solution  of  chloroauric  acid  and 
acetamide.  The  solid  must  be  separated  quickly  and  no  free 
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hydrochloric  acid  must  be  present  or  hydrolysis  of  the  acetamide 
takes  place.  On  heating,  the  compound  decomposes  liberating 
metallic  gold.  When  concentrated  aqueous  solutions  of  acetamide 
and  chloroplatinic  acid  are  mixed  and  allowed  to  crystallise  in  a 
vacuum  in  the  presence  of  phosphoric  oxide,  the  yellow-brown  com¬ 
pound,  H2PtCl6,2Me*CONH2,2H20,  is  deposited;  it  begins  to  soften 
at  65°  and  melts  completely  at  83 — 84°.  W.  H.-R. 

Degree  of  Hydration  of  Calcium  Oxalate.  M.  Aumeras 
( Compt .  rend.,  1925,  181,  214 — 215). — Calcium  oxalate  precipitated 
from  OTX-oxalic  acid  and  calcium  chloride  solutions  in  presence  of 
hydrochloric  acid  (cf.  A.,  1924,  i,  137)  has  the  composition 
CaC204,H20.  S.  K.  T. 

Preparation  of  Colloidal  Gold  Solution  by  the  Mellanby- 
Anwyl-Davies  Technique.  R.  L.  Haden  (J.  Lab.  Clin.  Med., 
1925,  10,  310 — 311). — To  1  c.c  of  1%  potassium  oxalate  solution  in 
100  c.c.  of  boiling  water  is  added,  dropwise,  a  mixture  of  1  c.c.  of 
1%  auric  chloride  solution  and  1*3  c.c.  of  1%  potassium  hydroxide 
solution.  Chemical  Abstracts. 

Preparation  of  Metal  Tellurides  from  Hydrogen  Telluride 
and  Solutions  of  Salts.  A.  Brukl  ( Monatsh .,  1924,  45,  471 — 
484). — A  number  of  tellurides  of  the  metals  have  been  prepared  by 
precipitation  of  solutions  of  salts  with  hydrogen  telluride  or,  in 
certain  cases,  with  sodium  telluride  solution.  The  compounds 
PdTe,  Cu2Te,  PbTe,  BiTe,  NiTe,  CoTe,  As2Te3  are  described  in  greater 
detail  than  hitherto;  the  following  tellurides  have  been  isolated 
for  the  first  time :  mercuric,  auric,  ferrous,  stannous,  stannic, 
antimonious,  thallous,  and  platinic.  Most  of  these  compounds  are 
unstable  in  air  and  tend  to  reduce  solutions  of  substances  such  as 
mercuric  or  cupric  salts.  They  are  soluble  in  dilute  acids  with 
the  exception  of  the  lead,  nickel,  cobalt,  gold,  platinum,  arsenic, 
and  antimony  tellurides.  There  is  in  all  cases  a  progressive  deepen¬ 
ing  of  colour  from  the  sulphide  to  the  selenide  and  the  telluride. 

G.  M.  B. 

Crystal  for  Wave-length  Measurements  of  Soft  X-Rays. 

L.  Pauling  and  A.  Bjorkeson  ( Proc .  Nat.  Acad.  Sci.,  1925,  11, 
445 — 447). — Hexagonal  (3-alumina  possesses  an  unusually  large 
grating-constant,  rendering  it  very  suitable  for  measurements  of  soft 
X-rays.  For  the  line  Cu Ka,  the  constant  is  1T240  A.  and  for 
Ag La,  1T225  A.  The  difference  is  a  real  effect.  The  crystal  gives 
strong  reflection.  R.  A.  M. 

Universal  X-Ray  Spectrograph.  A.  Muller  (J.  Sci.  Instru¬ 
ments,  1925,  2,  312 — 318). — A  compact  X-ray  spectrograph  is 
described,  which,  by  the  use  of  interchangeable  parts,  permits  the 
employment  of  the  Bragg,  Hull,  Debye,  Laue,  and  revolving  crystal 
(Schiebold,  Polanyi)  methods  of  X-ray  and  crystal  analysis. 

F.  G.  T. 

Potassium  as  a  Mercury- vapour  Trap.  A.  L.  Hughes  and 
F.  E.  Poindexter  (Phil.  Mag.,  1925,  [vi],  50,  423 — 439). — The 
efficiency  of  a  bulb  lined  with  metallic  potassium  as  a  mercury  trap 
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in  a  vacuum  system  has  been  investigated.  Using  the  first  appear¬ 
ance  of  mercury  lines  in  the  helium  spectrum  as  a  criterion,  it  is 
found  that  a  potassium-lined  trap  acts  as  an  efficient  barrier  until  the 
potassium  has  absorbed  at  least  150%  of  its  own  weight  of  mercury. 
A  more  complete  investigation  using  an  ionisation  gauge  shows 
that  the  potassium-lined  bulb  is  at  least  as  efficient  as  a  liquid 
air-trap  for  mercury.  Dry  air  can  be  passed  over  the  surface  of 
the  potassium  without  affecting  its  trapping  power.  The  method 
of  making  the  trap  is  described  in  detail.  A.  B.  M. 

Construction  of  Nernst  Filaments.  H.  D.  Griffith  {Phil. 
Mag.,  1925,  [vi],  50,  263 — 265). — A  mixture  of  80%  of  zirconium 
oxide,  10%  of  thorium  oxide,  5%  of  calcium  oxide,  5%  of  magnesium 
oxide,  with  a  trace  of  boric  acid  is  ground  to  a  thick  paste  with 
glycerol  or  with  sugar  solution,  and  forced  through  a  press  as  threads 
1-3  mm.  in  diameter.  These  are  slowly  heated  until  the  sugar 
chars,  and  fired  by  passing  through  a  carbon  arc.  The  negative 
electrode  is  a  loop  of  platinum  wire,  0-1  mm.  in  diameter,  attached 
by  a  layer  of  the  above  paste,  which  is  allowed  to  dry  in  air.  The 
positive  seal  is  made  by  setting  the  end  of  the  filament  in  a  twist  of 
several  platinum  wires,  using  a  luting  of  equal  parts  of  the  oxides 
of  yttrium,  thorium,  cerium,  and  zirconium.  As  a  balancing 
resistance  for  such  a  filament  20  mm.  long,  two  60- watt,  220-volt 
lamps  in  parallel  are  satisfactory.  The  light  from  these  filaments 
is  somewhat  yellower  than  that  from  commercial  filaments. 

F.  G.  T. 

Filling-  Mercury  Manometers.  P.  F.  Weatherill  (./.  Amer. 
Chem.  Soc.,  1925,  47,  1947 ;  cf.  Swan,  this  vol.,  ii,  707). — A  method 
of  filling  mercury  manometers  is  described,  mercury  being  distilled 
into  the  apparatus  in  a  high  vacuum.  Clean  mercury  surfaces  are 
easily  obtained.  J.  S.  C. 

Simple  Differential  Air  Thermometer  for  Use  at  Low 
Temperatures.  W.  A.  Noyes  ( J .  Amer.  Chem.  Soc.,  1925, 
47,  1942 — 1944). — A  simple  air  thermometer  for  the  approximate 
determination  of  temperatures  between  the  b.  p.  of  liquid  air 
and  0°  is  described.  Standard  temperatures  for  calibration  are 
those  of  melting  ice,  carbon  dioxide  snow,  and  alcohol  ( — 78-5°  at 
760  mm.  with  a  change  of  0T°  for  10  mm.)  and  of  fresh  liquid 
air  (  — 19F620).  J.  S.  C. 

Laboratory  Ozoniser  Yielding  High  Concentrations  of 
Ozone.  L.  I.  Smith  (J.  Amer.  Chem.  Soc.,  1925,  47,  1844 — 1850). 
— An  ozoniser  for  general  laboratory  use  is  described.  The  apparatus 
is  capable  of  producing  concentrations  of  ozone  in  ozonised  oxygen 
of  15%,  or  of  making  4  g.  of  ozone  per  hour.  J.  S.  C. 

Rotating  Dialyser.  A.  Astruc  and  E.  Canals  (J.  Pharm. 
Chim.,  1925,  [viii],  2,  14 — 17). — A  dialyser  is  arranged  so  that  it 
may  be  mechanically  rotated  in  a  vessel  containing  water,  whilst  at 
the  same  time  a  stirrer  rotates  in  the  opposite  direction  inside  the 
dialyser.  It  is  shown  that  the  speed  of  dialysis  is  increased.  The 
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presence  of  gum  arabic  or  gum  tragacanth  in  solution,  which  usually 
greatly  hinders  the  dialysis  of  salts,  has  little  or  no  effect  when 
the  dialyser  is  rotated.  B.  F. 

Simple  Laboratory  Apparatus  for  Electrodialysis.  W. 

Fuchs  and  E.  Honsig  {Ber.,  1925,  58,  [2?],  1323— 1324).— A  small 
glass  cylinder  is  covered  at  the  bottom  with  a  parchment  membrane 
and  provided  at  the  side  with  a  small  opening  which  serves  for  the 
introduction  of  the  solution  or  a  stirrer.  It  is  fixed  by  pieces  of  cork 
into  a  Buchner  funnel  through  which  water  or  other  liquid  can  be 
continuously  circulated.  The  electrodes  are  placed  between  the 
funnel  and  the  cylinder.  H.  W. 

Simple  Apparatus  for  Extracting  Liquids  with  a  Specific¬ 
ally  Heavier  Solvent.  H.  Schmalfuss  and  H.  Werner  ( J .  pr. 
Chem.,  1925,  [ii],  110,  37 — 39). — The  solvent  (e.g.,  chloroform) 
is  distilled  from  a  flask,  A,  fitted  with  a  branched  delivery  tube. 
The  vapour  passes  through  one  branch  to  the  condenser,  and  after 
condensation  streams  down  a  wide  connecting  tube  (into  which  the 
two  branches  are  sealed)  into  a  flask,  B,  containing  the  liquid  to  be 
extracted.  The  second  branch  bends  downward  inside  the  wide 
tube  nearly  to  the  bottom  of  flask  B,  and  serves  to  return  the  extract 
continuously  to  the  flask  A.  Flask  B  may  or  may  not  be  heated. 

C.  H. 

Apparatus  for  Preparing  Vapour-Air  Mixtures  of  Constant 
Composition.  W.  P.  Yant  and  F.  E.  Frey  (Ind.  Eng.  Chem., 
1925,  17,  692 — 694). — The  liquid  to  be  volatilised  is  fed  into  a 
measured  air  stream  by  means  of  a  constant  drop  of  water  into  one 
arm  of  a  U-tube  containing  mercury  in  the  bend,  over  which,  in 
the  other  arm,  is  the  reservoir  of  liquid  to  be  volatilised.  This  is 
forced  up  to  the  volatiliser  by  the  pressure  of  the  mercury,  itself 
caused  to  rise  by  the  constantly  and  evenly  increasing  head  of 
wTater  over  it.  The  air,  which  is  kept  at  constant  pressure,  passes 
into  a  flow-meter  and  out  at  a  rate  of  3  litres  per  minute,  giving 
about  9  air  changes  an  hour  in  a  20-litre  bell  jar.  The  calibration 
of  the  apparatus  is  described.  D.G.  H. 

Distilling  Flask  for  Corrosive  Liquids.  F.  E.  Brown  (Ind. 
Eng.  Chem.,  1925,  17,  706;  cf.  this  vol.,  ii,  589). — An  ordinary  dis¬ 
tilling  flask  is  adapted  by  first  sealing  on  to  its  neck  a  tube  through 
wdiich  the  thermometer  will  pass,  and  to  that  another  wider  tube. 
The  thermometer  is  kept  in  place  by  a  small  glass  tube,  too  small 
to  allow  the  ring  of  the  thermometer  to  pass,  which  rests  on  the  join 
of  the  two  sealed-on  tubes,  and  is  so  arranged  that  liquid  can  drain 
past  it.  D.  G.  H. 

Laboratory  Apparatus.  H.  John  and  V.  Fischl  ( J .  pr. 
Chem.,  1925,  [ii],  110,  279 — 282). — A  description  of  simple  devices 
for  sublimation  and  distillation.  M.  J. 

Electrodes  for  the  Measurement  of  Small  Bioelectric 
Potentials.  E.  J.  Lund  ( Proc .  Soc.  Exp.  Biol.  Med.,  1923,  21, 
128—129). — The  electrode  was  made  up  with  a  3%  pure  lead 
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amalgam  and  0-05 — 0-01  mol.  of  lead  chloride.  The  copper  leads 
were  dipped  into  copper  amalgam  in  place  of  mercury.  The  drift 
in  potential  at  constant  temperature  was  slow,  and  small  enough 
to  permit  measurements  of  1*0 — 0-05  mv.  with  an  error  of  about 
0-01  mv.  Chemical  Abstracts. 


Mineralogical  Chemistry. 


Presence  of  the  Compound  KgMn^SO^g  among  the 
Products  of  Activity  on  Vesuvius.  F.  Zambonini  and  G. 
Carobbi  ( Gazzetta ,  1925,  55,  414 — 416). — Minute,  faint  rose-coloured 
tetrahedra,  intimately  mixed  with  thenardite  and  alite,  have  been 
found  by  microscopical  examination  of  stalactites  in  the  lava  cupola 
formed  in  1922.  Their  chemical  and  optical  properties  identify 
them  with  the  compound  K2Mn2(S04)3,  previously  synthesised  by 
Carobbi  and  Caglioti  (A.,  1924,  ii,  685),  and  the  name  mangano- 
langbeinite  is  proposed  for  them.  F.  G.  T. 
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Apparatus  for  Direct  Reading  of  Conductivity  (and  Salt 
Content)  of  a  Salt  Solution.  Todt  ( Chem.-Ztg .,  1925,  49, 
656 — 657). — An  ordinary  Wheatstone  bridge  apparatus  is  used  with 
a  fixed  resistance,  and  the  graduations  are  made  to  read  directly 
in  terms  of  conductivity  or  concentration  of  salts.  G.  M.  B. 

Use  of  the  Cornec-Cottet  Pipette  in  the  Measurement  of 
Small  Volumes  in  Micro  Analysis.  M.  Nicloux  (Bull.  Soc. 
Chim.  biol.,  1925,  7,  750 — 752). — The  pipette  is  a  capillary  tube 
containing  a  small  bulb  and  is  fused  on  to  a  tube  of  wider  bore, 
the  liquid  rising  to  the  point  where  the  capillary  tube  ends.  Excel¬ 
lent  agreement  has  been  obtained  in  figures  for  the  density  of 
blood  (1-060)  with  pipettes  containing  0-1022 — 0-1246  g.  of  water 
and  for  urinary  nitrogen  by  the  micro -Kjeldahl  method. 

H.  J.  C. 

Burette  for  Gas  Analysis  in  Electrochemical  Processes. 

W.  Jofinov  ( Chem.-Ztg .,  1925,  49, 657). — The  gas  burette  previously 
described  (A.,  1920,  ii,  221)  is  simplified  by  substituting  for  the 
glass  tap  a  pinch-cock  on  a  piece  of  wide  rubber  tubing  cut  off 
below  at  an  angle.  G.  M.  B. 

Apparatus  for  Ferrous  Oxide  Determinations.  F.  Meyer 
(Chem.-Ztg.,  1925,  49,  622). — The  apparatus,  which  replaces  the 
Bunsen  valve,  consists  of  a  narrow  glass  tube  with  a  glass  valve 
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at  the  top  and  having  a  side  siphon  tube,  the  latter  dipping  into 
a  reservoir  containing  sodium  hydrogen  carbonate  solution.  When 
the  solution  flask  cools,  the  valve  closes,  and  the  solution  siphons 
over  into  the  acid  solution.  The  carbon  dioxide  evolved  tem¬ 
porarily  checks  the  siphon  action,  which  continues  intermittently 
until  the  flask  is  cold.  W.  M.  C. 

Modification  of  Duboscq-Pellin  Colorimeter  for  Biocolori- 
metric  Work.  H.  Wu  ( Proc .  Soc.  Exp.  Biol.  Med.,  1923,  21, 
111 — 114). — An  extra  cup,  movable  stage,  and  vernier  are  added 
to  one  side  of  the  colorimeter;  with  phenol-red  as  indicator,  the 
apparatus  is  specially  suitable  for  pK  determinations. 

Chemical  Abstracts. 

Recommended  Specifications  for  Analytical  Reagent 
Chemicals.  W.  D.  Collins,  H.  V.  Farr,  J.  R-osin,  G.  C.  Spencer, 
and  E.  Wichers  (Ind.  Eng.  Chem.,  1925,  17,  756—760). — Recom¬ 
mended  specifications  are  given  for  hydrochloric,  nitric,  oxalic, 
and  sulphuric  acids,  ammonium  hydroxide,  oxalate,  and  thiocyanate, 
barium  chloride,  iodine,  potassium  dichromate  and  hydroxide,  silver 
nitrate,  sodium  hydroxide  and  oxalate.  [Cf.  B.,  1925,  695.] 

D.  G.  H. 

Explosion  Method  for  Peroxide  Fusions.  W.  F.  Muehlberg 
(Ind.  Eng.  Chem.,  1925, 17,  690 — 691). — The  finely-divided  material 
is  well  mixed  with  sugar  carbon  and  sodium  peroxide,  and  ignited 
in  a  nickel  crucible.  The  fused  mass  readily  separates  from  the 
crucible,  and  the  acidified  solution  is  clear.  It  is  necessary  to  use 
rather  larger  quantities  of  peroxide  by  this  method,  with  a  corre¬ 
sponding  increase  in  the  volume  of  solution,  and  a  certain  amount 
of  unfused  residue  is  left,  which  may  frequently  be  disregarded,  or 
its  weight  subtracted,  although  it  may  be  necessary  to  re-fuse  it. 
Results  appear  to  be  as  accurate  as  those  obtained  by  peroxide 
fusion  over  a  free  flame  or  with  alkali  carbonate  in  platinum, 
[a.  B.,  1925,  674.]  D.  G.  H. 

Potentiometric  Hydrogen-ion  Measurements  with  Non-gas 
Electrodes.  H.  C.  Parker  (Ind.  Eng.  Chem.,  1925,  17,  737 — 
740). — A  large  number  of  metals  and  combinations  of  oxides  and 
metals  have  been  tested  by  various  means  for  suitability  in  measur¬ 
ing  hydrogen-ion  concentrations.  Amongst  the  most  promising 
are  tungsten-manganese  sesquioxide  and  platinum-manganese 
sesquioxide  electrodes.  [Cf.  B.,  1925,  696.]  D.  G.  H. 

Volumetric  Determination  of  the  Reaction  of  a  Medium  at 
True  Neutrality.  G.  Chabot  (Bull.  Soc.  chim.  Belg.,  1925,  34, 
202 — 211). — A  mixture  of  equal  proportions  of  1%  alcoholic  solu¬ 
tions  of  neutral-red  and  phenol-red  which  independently  show 
colour  changes  from  red  at  pK  6-8  to  yellow  at  pa  8-0  and  from 
yellow  at  pR  6-8  to  red  at  pK  8*4,  respectively,  forms  an  indicator 
which  shows  a  sharp  colour  change  at  the  point  of  real  neutrality 
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(p-s.  7-07)  and  is  efficient  for  the  titration  of  very  weak  acids  and 
bases.  If  the  ordinary  method  of  titration  be  employed,  1 — 2 
drops  of  each  indicator  for  each  10  c.c.  of  liquid  are  employed, 
but  better  results  are  obtained  by  using  the  comparative  method 
of  Walpole  (cf.  A.,  1910,  ii,  541 ;  1915,  ii,  61),  a  solution  made  by 
adding  50  c.c.  of  a  0-2 Absolution  of  potassium  dihydrogen  phos¬ 
phate  to  31-51  c.c.  of  a  0-2Ar-solution  of  sodium  hydroxide  and 
diluting  to  200  c.c.  (pK  7*07)  being  used  as  the  standard.  In  the 
latter  case  0*25  c.c.  of  each  indicator  solution  is  added  to  each 
10  c.c.  of  the  liquid.  The  indicator  is  very  sensitive  to  carbon 
dioxide,  which  may  be  eliminated  by  any  of  the  usual  methods. 
Full  details  of  technique  and  examples  are  given,  the  results  being 
very  satisfactory.  J.  W.  B. 

Determination  of  Chloride  in  Animal  Tissue.  It.  Vladescu. 
—(See  i,  1113.) 

Sodium  Arsenite  as  Reagent  for  Loosely  Combined 
Reactive  Oxygen,  Sulphur,  and  Nitrogen.  A.  Gutmann. — 
(See  i,  1059.) 

Micro  Determination  of  Nitrogen.  A.  It.  Rose  ( J .  Biol. 
Chem.,  1925,  64,  253 — 256). — The  preliminary  digestion  with 
sulphuric  acid  in  the  micro-Kjeldahl  method  is  hastened  by  the 
addition  of  perchloric  acid  and  hydrogen  peroxide ;  after  oxidation 
is  complete  the  solution  is  diluted  and  the  nitrogen  determined 
directly  by  means  of  Nessler’s  reagent.  C.  R.  H. 

Micro  Determination  of  Ammonia  in  Urine.  A.  Yovano- 
vitch. — (See  i,  1114.) 

Colour  Reaction  for  Nitrites.  A.  Novelli  (Anal.  Asoc. 
Quim.  Argentina,  1925,  13,  13 — 22). — The  reagent  is  prepared 
by  dissolving  5  g.  of  resorcinol  in  distilled  water ;  5  drops  of  26% 
ferric  chloride  solution  are  added.  On  warming,  the  violet  color¬ 
ation  gradually  disappears  and  the  solution  becomes  yellow.  The 
solution  is  boded  for  a  few  minutes  and  allowed  to  cool.  A  few 
drops  of  the  reagent  added  to  a  few  c.c.  of  a  solution  containing 
nitrites  in  the  presence  of  acetic  acid  give  an  intense  green  color¬ 
ation.  It  is  possible  to  detect  0-001  g.  of  nitrite  in  10  c.c.  of 
water  by  this  reagent.  The  reaction  is  indefinite  in  the  presence 
of  vanadates.  G.  W.  R. 

Determination  of  Small  Quantities  of  Phosphorus  in 
Proteins.  M.  Sorensen  ( Compt .  rend.  Trav.  Lab.  Carlsberg, 
1925,  15,  No.  10,  1 — 6). — After  evaporation,  the  protein  solution 
is  digested  with  a  mixture  of  sulphuric  and  nitric  acids.  It  is 
then  diluted  and  precipitated  in  the  boiling  water-bath  with 
ammonium  molybdate  in  presence  of  ammonium  nitrate.  After 
remaining  over-night,  the  precipitate  is  collected,  washed,  and 
dissolved  in  ammonia.  Standard  sodium  hydroxide  is  added  and 
ammonia  boiled  off.  Excess  of  standard  sulphuric  acid  is  added, 
carbon  dioxide  boiled  off,  and  the  excess  of  acid  titrated  with 
standard  sodium  hydroxide.  A  control  experiment  is  carried  out 
to  allow  for  traces  of  impurity  in  the  reagents.  C.  P.  S. 
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Determination  of  Arsenic  in  Organic  Compounds.  G.  New- 
bery  (J.  Chem.  Soc.,  1925, 127,  1751 — 1752). — The  following  method 
gives  results  correct  to  0-2%.  The  substance  is  boiled  with  aqueous 
ammonium  persulphate  solution  until  colourless,  oxalic  acid  is  added, 
and  the  mixture  heated  for  2  mins,  after  carbon  dioxide  evolution 
appears  to  stop.  2N- Sulphuric  acid  and  potassium  iodide  are  added, 
and  the  whole  is  vigorously  boiled  until  the  solution  is  of  a  pale 
straw  colour,  which  is  discharged  by  the  cautious  addition  of 
O05xV-sodium  thiosulphate.  The  mixture  is  at  once  diluted, 
sodium  hydrogen  carbonate  added  in  excess,  the  mixture  is  warmed 
at  35 — 40°,  and  titrated  with  iodine  solution.  W.  H.-R. 

Determination  of  Small  Amounts  of  Boron  in  Tungsten. 

D.  H.  Brophy  ( J .  Amer.  Chem.  Soc.,  1925,  47,  1856 — 1861). — 
0-5  G.  of  alloy  is  fused  with  0-7  g.  of  sodium  nitrate  and  2-5 — 
3-5  g.  of  sodium  chloride  in  a  platinum  crucible.  The  cooled  mass 
is  dissolved  in  30  c.c.  of  water  in  a  porcelain,  silica,  or  platinum 
dish  and  boiled  with  2  g.  of  barium  hydroxide.  To  the  filtered 
solution  a  little  potassium  iodide  is  added  to  reduce  any  nitrites 
formed  during  the  fusion,  and  one  drop  of  methyl -orange.  Sufficient 
1  :  1 -hydrochloric  acid  is  added  to  make  it  distinctly  acid.  After 
a  few  minutes  free  iodine  is  removed  by  thiosulphate,  and  nitrogen 
oxides  are  removed  by  bubbling  in  air  free  from  carbon  dioxide. 
The  solution  is  neutralised  by  barium  hydroxide  free  from  carbon¬ 
ate  and  the  pink  colour  just  restored  with  hydrochloric  acid.  The 
solution  is  now  filtered,  the  pink  colour  just  discharged  with  barium 
hydroxide,  and  the  solution  titrated  with  barium  hydroxide  solution 
in  presence  of  phenolphthalein  and  glycerol,  a  blank  experiment 
being  also  performed.  The  alloys  may  alternatively  be  fused  with 
sodium  peroxide  and  hydroxide.  The  nitrite  difficulty  is  elimin¬ 
ated,  but  the  manipulations  are  by  no  means  as  easy.  J.  S.  C. 

Volumetric  Determination  of  Carbon  and  Hydrogen  in 
Elementary  Organic  Analysis.  J.  Lindner  ( Z .  anal.  Chem., 
1925,  66,  305 — 370). — The  substance  is  heated  in  the  usual  way 
in  a  current  of  pure  air  or  oxygen  and  the  gases  are  passed  through 
a  heated  tube  containing  copper  gauze,  copper  oxide  coated  with 
lead  chromate,  and  silver  gauze  in  succession;  they  are  then  led 
through  a  U-tube  packed  with  lead  peroxide  and  heated  gently 
in  an  air-bath  which  finally  removes  any  impurities,  leaving  only 
water  vapour  and  carbon  dioxide.  The  former  is  made  to  react 
with  heated  “  naphthyloxychlorophosphine,”  C10H7*POC12,  whereby 
hydrogen  chloride  equivalent  to  the  hydrogen  in  the  substance 
being  analysed  is  evolved.  The  gases  are  then  passed  through  a 
special  absorption  tube  containing  only  1 — 2  c.c.  of  water,  which 
retains  completely  the  hydrogen  chloride,  into  an  absorption 
apparatus  containing  a  measured  amount  of  standard  barium 
hydroxide  solution  to  absorb  the  carbon  dioxide.  Titration  of  the 
hydrochloric  acid  with  standard  alkali  gives  the  hydrogen  content 
and  titration  of  the  excess  of  barium  hydroxide  with  standard 
acid  and  phenolphthalein  gives  the  carbon  content  of  the  sub¬ 
stance.  The  original  paper  contains  a  detailed  description  of  the 
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absorption  apparatus  and  of  the  methods  of  preparing  the  reagents 
and  of  carrying  out  an  analysis.  The  results  are  equally  as  good 
as  those  obtained  gravimetrically.  A.  R.  P. 

Modification  of  Laulanie's  Apparatus  for  the  Determination 
of  Carbon  Dioxide  and  Oxygen  in  Air.  L.  Plantefol  (Bull. 
Soc.  Chim.  biol.,  1925,  7,  638 — 651). — Modifications  have  been 
made  (chiefly  in  the  central  tap)  to  overcome  the  objections 
previously  described  (ibid.,  590 — 605).  H.  J.  C. 

Application  of  Electrical  Conductivity  to  Quantitative 
Analysis  in  Biochemical  Practice.  I.  Titration  of  Certain 
Inorganic  Salts  with  Sodium  Hydroxide.  S.  Demjanovski. — 
(See  i,  1113.) 

Preparation  and  Analysis  of  Constant  Mixtures  of  Air  and 
Carbon  Dioxide.  J.  Johnston  and  A.  C.  Walker. — (See  ii,  851.) 

Modification  of  the  Kramer-Tisdall  Method  for  the  Deter¬ 
mination  of  Sodium  in  Blood.  R.  L.  Haden. — (See  i,  1112.) 

Perchloric  Acid  as  an  Analytical  Reagent.  J.  H.  Yoe 

(Ann.  Chim.  Analyt.,  1925,  [ii],  7,  193 — 197). — For  the  determin¬ 
ation  of  potassium,  the  aqueous  solution  is  acidified  strongly  with 
hydrochloric  acid,  sulphates  are  removed  by  barium  chloride 
solution  (cf.  Davis,  T.,  1915,  107,  1679),  and  ammonium  salts  are 
removed  in  the  usual  manner.  After  conversion  into  perchlorates, 
sodium  perchlorate  is  separated  by  agitation  with  97%  ethyl 
alcohol  containing  0-2%  of  perchloric  acid  and  the  potassium 
perchlorate  finally  washed  on  the  Gooch  crucible  with  97%  ethyl 
alcohol  (cf.  Thin  and  Cumming,  T.,  1915,  107,  365 ;  Baxter  and 
Kobayashi,  A.,  1920,  ii,  388).  The  crucible  is  dried  at  130°  for 
45  mins.  Errors  do  not  exceed  0-3%.  Methods  for  the  determin¬ 
ation  of  silica  in  felspar,  limestone,  and  cement  are  discussed; 
that  of  Willard  and  Cake  (A.,  1921,  ii,  60)  is  accurate.  Mears  and 
Hussey’s  modification  (A.,  1922,  ii,  159)  of  the  Kjeldahl  method 
for  the  determination  of  nitrogen  is  also  accurate.  W.  M.  C. 

Determination  of  Small  Quantities  of  Magnesium  in 
Copper-Zinc  Alloys.  Schurmann  and  Schob  (Chem.-Ztg.,  1925, 
49,  625 — 626). — The  alloy  is  dissolved  in  nitric  acid,  the  solution 
evaporated  with  sulphuric  acid,  and  the  copper  removed  by  electro¬ 
lysis.  The  electrolyte  is  then  evaporated  again  until  the  sulphuric 
acid  is  expelled ;  the  residue  is  dissolved  in  water  and  the  solution 
poured  into  a  cold  solution  of  sodium  hydroxide.  The  precipitate 
is  collected,  dissolved  in  the  minimum  of  hydrochloric  acid,  and 
the  precipitation  with  sodium  hydroxide  repeated.  The  last  traces 
of  zinc  are  removed  by  hydrogen  sulphide  from  the  formic  acid 
solution  of  the  second  precipitate  and  the  magnesium  is  precipit¬ 
ated  as  magnesium  ammonium  phosphate.  Alternatively,  the 
formic  acid  solution  is  evaporated  to  dryness  with  a  few  drops 
of  hydrochloric  acid  and  the  magnesium  determined  colorimetric- 
ally  with  1:2:5:  8-tetrahydroxyanthraquinone.  [Cf.  Hahn,  Wolf, 
and  Jager,  A.,  1924,  ii,  784,  and  £.,  1925,  724.]  A.  R.  P. 
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Co-precipitation  of  Magnesium  Hydroxide  with  Aluminium 
Hydroxide  in  Ammoniacal  Solution.  Pariselle  and  Lattde 
( Compt .  rend.,  1925,  181,  116 — 117). — The  precipitation,  by  four 
times  the  necessary  amount  of  ammonia,  of  the  above  hydroxides 
from  a  0-005Jf -solution  of  the  mixed  sulphates  has  been  investig¬ 
ated,  in  the  presence  of  varying  amounts  of  ammonium  chloride. 
An  excess  of  the  latter  is  necessary  for  complete  precipitation  of 
aluminium  hydroxide  alone.  The  presence  of  less  than  an  equi¬ 
molar  amount  of  ammonium  chloride  is  sufficient  to  prevent  the 
precipitation  of  magnesium  hydroxide  alone.  In  the  absence  of 
ammonium  chloride,  a  mixture  of  the  sulphates  of  magnesium  and 
aluminium  is  completely  precipitated. 

Complete  co-precipitation  is  obtained  so  long  as  the  ammonium 
chloride  is  present  in  amounts  not  greater  than  8  mols.  per  mol. 
of  each  of  the  sulphates.  The  co-precipitation  diminishes  when 
this  value  is  exceeded,  and  practically  ceases  when  100  mols.  of 
ammonium  chloride  are  present  per  2  mols.  of  mixed  salts.  The 
co -precipitation  may  be  due  to  the  formation  of  an  insoluble 
magnesium  aluminate.  F.  G.  T. 

Determination  of  Lead.  C.  E.  Richards  ( Analyst ,  1925,  50, 
398 — 399). — The  lead  is  precipitated  from  faintly  acid  solution 
by  means  of  sulphur  dioxide,  with  which  the  liquid  must  be  satur¬ 
ated.  The'  precipitate  is  rinsed  into  O-lA-iodine  solution  and 
completely  dissolved  in  concentrated  hydrochloric  acid,  the  excess 
of  iodine  being  titrated  with  thiosulphate  solution.  D.  G.  H. 

Determination  of  Lead  in  Minute  Quantity.  W.  W.  Scott 
( Chem .  News,  1925,  131,  17 — 20). — To  determine  minute  quantities 
of  lead  in  baking  powder,  food,  etc.,  the  lead  in  the  material  under 
investigation  is  generally  converted  into  sulphate,  extracted  by 
means  of  ammonium  acetate,  converted  into  sulphide,  and  the  latter 
determined  colorimetrically  by  comparison  with  standard  solu¬ 
tions.  To  determine  lead  in  water,  aluminium  sulphate  and 
sulphuric  acid  are  added,  and  then  ammonia ;  the  lead  is  occluded 
in  the  precipitated  aluminium  hydroxide,  and  may  be  determined 
as  above.  [Cf.  B.,  1925,  654.]  B.  F. 

Inexpensive  Method  for  Determining  Lead.  W.  W.  Scott 
(Ind.  Eng.  Chem.,  1925,  17,  678). — The  sample  is  prepared  as  for 
the  chromate-iodide  method  and  the  liberated  chromic  acid  titrated 
directly  by  adding  excess  of  ferrous  sulphate  solution  in  the  presence 
of  diphenylamine,  and  determining  the  excess  with  potassium 
dichromate  or  permanganate  solution  until  the  green  colour  is 
changed  to  blue.  If  lead  is  precipitated  the  end  point  will  be 
navy-blue  and  in  the  presence  of  excess  of  hydrochloric  acid,  dark 
green.  D.  G.  H. 

Gravimetric  Determination  of  Copper  and  its  Separation 
from  Cadmium  and  Zinc.  A.  Jilek  and  J.  Lukas  (Chem.  Listy, 
1925,  19,  275 — 277). — Copper  (especially  in  small  quantities)  may 
be  determined  in  the  presence  of  cadmium  and  zinc  by  adding  to 
the  warm,  neutral  solution  of  the  cupric  salt  four  times  its  volume 
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of  a  1*4%  alcoholic  solution  of  ethyl  acetonedioxalate,  when  there 
is  precipitated  only  the  brown-yellow  substance  CnH1207Cu.  This 
precipitate  may  be  weighed  as  such,  or  converted  into  cupric  oxide 
by  calcination.  B.  F. 

Volumetric  Determination  of  Copper  with  Potassium 
Iodide.  M.  Herschkovitsch  (Z.  anorg.  Chem.,  1925,  146,  132 — 
140). — In  the  reaction  between  cupric  sulphate  and  potassium 
iodide,  cupric  iodide  is  first  produced  according  to  the  reversible 
reaction  CuS04+2KI  ^==CuI2+K2S04.  If  free  iodine  is  present 
copper  polyiodides  are  also  formed,  but  both  these  and  normal 
cupric  iodide  react  with  excess  of  potassium  iodide  to  form  cuprous 
iodide  and  potassium  poly  iodides.  To  obtain  accurate  results  by 
titration  with  thiosulphate,  3  g.  of  potassium  iodide  should  be 
taken  for  each  100  c.c.  of  solution,  which  should  not  contain  more 
than  0*5%  of  copper.  Low  results  are  obtained,  especially  in 
dilute  solutions,  if  sufficient  potassium  iodide  is  not  present,  owing 
to  some  of  the  cupric  iodide  remaining  unchanged.  W.  H.-R. 

Potentiometric  Standardisation  of  Potassium  Perman¬ 
ganate  Solution  with  Sodium  Oxalate.  C.  del  Fresno  (Anal. 
Fis.  Quint.,  1925,  23,  231 — 241;  cf.  this  vol.,  ii,  602). — When 
potassium  permanganate  solution  is  gradually  added  to  an  acid 
solution  of  sodium  oxalate  at  70°,  the  difference  of  potential  between 
a  platinum  electrode  immersed  in  the  solution  and  a  normal  calomel 
electrode  changes  gradually  until  the  oxidation  of  the  oxalate 
approaches  completion,  when  there  is  a  very  rapid  increase.  The 
critical  potential  corresponding  with  the  completion  of  the  reaction 
is  +0-74  volt.  This  rapid  increase  in  potential  may  be  used  as  the 
basis  for  potentiometric  standardisation  of  permanganate  solutions. 

G.  W.  R. 

Colorimetric  Determination  of  Cobalt  in  the  Presence  of 
Nickel.  B.  S.  Evans  (Analyst,  1925,  50,  389 — 393). — Cobalt 
may  be  determined  by  matching  the  intense  rose-pink  colour 
produced  on  treating  the  solution  with  ammonium  chloride  solu¬ 
tion  and  excess  of  ammonia,  and  adding  a  small  quantity  of  sodium 
peroxide,  with  that  from  a  standard  solution  of  cobalt  ammonium 
sulphate.  In  the  presence  of  nickel,  the  blue  colour  given  with 
excess  of  ammonia  may  be  stabilised  by  keeping  the  proportion  of 
ammonia  low  and  adding  sodium  citrate,  and  the  determination 
is  then  carried  out  using  two  pairs  of  tubes,  one  above  the  other, 
in  a  Walpole  colorimeter.  Details  are  also  given  for  the  application 
of  the  method  to  steel  analysis.  D.  G.  H. 

Use  of  Liquid  Amalgams  in  Volumetric  Analysis.  II. 
Determination  of  Tungsten  etc.  by  Means  of  Lead  and  Bismuth 
Amalgams.  K.  Someya  (Z.  anorg.  Chem.,  1925,  145,  168 — 180). 
— Liquid  lead  amalgam  reduces  ferric  and  uranyl  salts  to  ferrous  and 
uranous  salts,  respectively,  and  molybdic,  titanic,  and  tungstic  acids 
are  reduced  to  the  tervalent  state;  by  titrating  the  reduced  solu¬ 
tions  with  potassium  permanganate  the  metals  may  be  determined. 
The  reduction  is  usually  carried  out  in  an  atmosphere  of  carbon 
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dioxide,  and  the  solution  is  made  sufficiently  acid  with  hydro¬ 
chloric  acid  to  prevent  the  precipitation  of  lead  chloride ;  to  acceler¬ 
ate  reduction,  the  solution  is  generally  warmed  at  50°.  When  iron 
is  to  be  determined,  less  acid  must  be  used  or  the  end-point  is  not 
sharp ;  the  precipitated  lead  chloride  does  not  interfere.  Tungstic 
acid  is  also  reduced  to  the  tervalent  state  by  cadmium  and  zinc 
amalgams,  but  the  reactions  are  inconveniently  vigorous ;  bismuth 
amalgam  at  60 — 70°  reduces  only  to  the  quinque  valent  state. 
The  liquid  lead  amalgam  can  be  kept  indefinitely  without  deterior¬ 
ating  and  reacts  only  very  slowly  with  dilute  sulphuric  or  hydro¬ 
chloric  acid.  A.  G. 

Volumetric  Determination  of  Small  Quantities  of  Ethyl 
Alcohol.  W.  Jerome  and  F.  Pepin  (Can.  Chem.  Met.,  1925,  9, 
65 — 66). — A  modification  of  Nicloux’s  method  for  application  to 
blood,  urine,  etc.  The  material  is  distilled  with  steam  in  the  presence 
of  picric  acid,  aliquot  portions  of  the  distillate  being  tested  by  heat¬ 
ing  with  dilute  potassium  dichromate  solution  in  quantity  sufficient 
to  yield  a  yellowish-green  colour,  and  the  results  compared  with 
those  given  by  dilute  aqueous  alcohol  of  known  concentration. 

Chemical  Abstracts. 

Detection  of  Benzyl  Alcohol  as  Benzyl  Oxalate.  A.  S. 

Pfau  ( Perf .  Essent.  Oil.  Rec.,  1925,  16,  190 — 191). — Benzyl  alcohol 
is  readily  converted  into  benzyl  oxalate  by  warming  with  ethyl 
oxalate  and  anhydrous  potassium  carbonate.  By  this  means, 
benzyl  alcohol  may  be  detected  in  mixtures  of  25 — 30%  of  it  with 
hydrocarbons,  alcohols,  aldehydes,  ketones,  etc.,  unless  the  mixture 
contains  other  primary  alcohols,  when  50%  of  it  must  be  present  to 
respond  to  the  test.  [Cf.  B.,  1925,  612.]  B.  F. 

Micro  Determination  of  Methoxyl.  J.  C.  Smith  ( J .  Chem. 
Soc.,  1925, 127,  912). — Low  results  are  obtained  with  a  silver  nitrate 
solution  of  the  concentration  recommended  in  the  English  translation 
of  Pregl’s  “  Die  Quantitative  Organische  Mikroanalyse  ”  (20  g.  in 
200  g.  of  95%  alcohol).  The  concentration  given  in  the  German 
edition  (20  g.  in  500  g.  of  95%  alcohol)  gives  trustworthy  results. 

M.  J. 

Detection  of  Plant  Phenols  by  the  Use  of  Nitrites  or  Nitric 
Acid.  A.  H.  Ware. — (See  i,  1122.) 

Reactions  of  Picric  Acid  and  of  Cignolin  [1  :  8-Dihydroxy- 
anthranol].  P.  Torti  (Boll.  Chim.  Farm.,  1925,  64,  259). — Colour 
reactions  for  each  of  these  compounds  are  given.  T.  H.  P. 

Modifications  of  the  Ferric  Citrate  Precipitation  Test  for 
Tannins.  A.  H.  Ware  ( Analyst ,  1925,  50,  335 — 336;  cf.  A., 
1924,  ii,  789). — The  preliminary  addition  of  boiling  sodium  sulphite 
solution  to  the  extractive  prevents  excessive  precipitation  of  de¬ 
hydrated  or  oxidised  tannin  in  the  form  of  phlobaphen.  A  final 
violet  precipitate  indicates  tannin,  but  a  brownish-black  precipitate 
may  be  due  to  phloroglucinol-pyrocatechol  flavones  or  flavonols,  or 
certain  phlobatannins.  Tannins  and  phlobaphens  are  precipitated 
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if,  after  boiling  with  the  iron  and  ammonium  citrate  solution  and 
filtering,  a  second  boiling  with  ammonium  chloride  is  carried  out. 
A  further  addition  of  ammonium  hydroxide  solution  (in  the  absence 
of  tannin)  will  often  indicate  the  presence  of  anthoxanthins  by 
formation  of  a  deep  brown  precipitate.  D.  G.  H. 

Determination  of  Reducing  Sugars.  L.  Pick  (Z.  Zuclcerind. 
Czechoslov.,  1925,  49,  211—216,  219—225,  235—241,  243—250).— 
During  the  reduction  of  Fehling’s  solution  in  the  determination 
of  reducing  sugars,  an  error  arises  from  the  irregular  boiling  of 
the  alkaline  liquid,  differences  corresponding  with  10  mg.  of  copper 
being  observed.  Superheating  may  be  obviated  almost  entirely 
by  the  addition  to  the  mixture  of  Fehling’s  solution  and  assay 
liquid  of  an  inert  powder  to  promote  regular  ebullition,  wood 
charcoal  in  the  gravimetric  and  talc  in  the  volumetric  method 
being  recommended.  In  gravimetric  processes,  appreciable  errors 
may  be  caused  by  the  use  of  Fehling’s  solution  containing  insoluble 
matter,  and  also  (when  dealing  with  impure  products)  by  the 
cuprous  oxide  being  formed  in  colloidal  solution,  so  as  to  pass  the 
filter,  although  this  latter  error  would  appear  generally  to  be  a 
small  one.  J.  P.  0. 

lodometric  Determination  of  Reducing  Sugars.  L.  Pick 
(Z.  Zuclcerind.  Czechoslov .,  1925,  49,  251 — 255,  259 — 263). — A 
modification  of  Shaffer  and  Hartmann’s  iodometric  method  (A., 
1921,  ii,  417)  is  proposed,  Fehling’s  solution  diluted  fourfold  being 
used,  and  a  small  quantity  of  talc  added  to  promote  regular  ebulli¬ 
tion  during  reduction  (cf.  preceding  abstract).  This  method  gives 
more  accurate  results  than  the  permanganate  process  when  organic 
matter  is  present  in  the  precipitated  cuprous  oxide. 

J.  P.  0. 

Induced  Crystallisation  in  Micro-chemistry.  G.  Deniges 
(Mikrochem.,  1925,  3,  33 — 37). — OT — 0-2  Mg.  of  a  sugar  or  poly- 
hydric  alcohol  to  be  identified  is  dissolved  in  1  drop  of  water  on  a 
slide,  the  solvent  evaporated  by  gentle  heating,  and  the  glassy 
residue  caused  to  crystallise  throughout  by  scratching  with  a  glass 
point,  preferably  bearing  one  or  two  tiny  crystals  of  the  substance 
believed  to  be  that  under  examination.  The  mass  is  treated  with 
1  drop  of  a  mixture  of  acetone  and  acetic  acid,  the  solvent  allowed 
to  evaporate,  and  the  residue  again  treated  in  the  same  way.  Clear, 
well-formed  crystals  suitable  for  microscopical  examination  and 
optical  measurement  are  thus  obtained.  S.  I.  L. 

Effect  of  Sodium  Carbonate  Concentration  in  the  Deter¬ 
mination  of  Sugar  by  Benedict's  Method.  A.  J.  Quick. — (See  i, 
1115.) 

Chemical  Analysis  of  Cotton.  II.  Determination  of  Cop¬ 
per  Number.  D.  A.  Clibbens  and  A.  Geake  (J.  Text.  Inst., 
1924,  15,  t,  27 — 38). — The  authors  have  examined  the  various 
methods  in  use  for  the  determination  of  copper  numbers,  and  show 
that  Schwalbe’s  procedure  and  its  modifications,  the  best  of  which 
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is  that  due  to  Knecht  and  Thompson  (A.,  1920,  ii,  712),  all 
fail  to  fulfil  the  ideal  conditions.  These  are  considered  to  be  :  (1)  a 
“  blank  ”  as  near  zero  as  possible,  (2)  a  very  small  figure  for  pure 
cellulose,  (3)  high  values  for  slightly  modified  celluloses,  (4)  results 
readily  reproducible,  and  (5)  simple  technique.  The  fault  in  the 
above  methods  lies  in  the  use  of  Fehling’s  solution,  owing  to  the 
absorption  of  copper  by  the  cellulose,  the  instability  of  the  reagent, 
and  especially  to  its  alteration  by  auto-reduction.  Of  other  methods 
described  in  the  literature,  the  most  satisfactory  is  Braidy’s  (Rev. 
gen.  Mat.  Col.,  1921,  25,  35).  The  solution  of  copper  sulphate  is 
made  alkaline  with  a  mixture  of  sodium  carbonate  and  sodium 
hydrogen  carbonate,  and  the  cuprous  oxide  formed  is  determined 
by  the  reduction  of  acidified  ferric  alum  and  subsequent  titration 
with  permanganate.  A  critical  examination  of  the  method  is 
reported  and  a  procedure  is  described  which  meets  the  above 
requirements.  Pure  cotton  cellulose  gives  very  low  and  constant 
figures  and  the  effects  of  slight  attacks  by  acids  or  oxidising  agents 
are  revealed  by  significantly  high  values.  Results  obtained  with 
several  raw  cottons  and  bleached  cloths  are  described.  J.  C.  W. 

Determination  of  Pentosans  in  Wood.  W.  Gierisch. — - 
(See  i,  1122.) 

Determination  of  Acetaldehyde  in  the  Determination  of 
Lactic  Acid.  P.  Leone  and  G.  B.  Tafuri  (Annali  Chim.  Appl., 
1925,  15,  206 — 208). — This  method,  which  avoids  the  use  of  com¬ 
plicated  apparatus  or  of  standard  solutions  liable  to  deterioration 
and  is  applicable  to  the  determination  of  quite  small  amounts  of 
lactic  acid,  is  based  on  the  quantitative  formation  of  the  oxime 
when  the  distillate  from  a  mixture  of  lactic  acid  and  50%  sulphuric 
acid  is  passed  into  free  hydroxylamine.  G.  L.  R. 

Identification  of  the  Alkyl  Derivatives  of  Barbituric  Acid. 

A.  Zamparo  (Boll.  Chim.  Farm.,  1925,  64,  257 — 258). — Various 
reactions  are  given  for  distinguishing  the  different  alkyl  derivatives 
of  barbituric  acid  used  as  hypnotics.  [Cf.  B.,  1925,  651.] 

T.  H.  P. 

Determination  of  Benzoquinone  by  Means  of  Thiosulphate. 

J.  Rzymkovski  (Z.  Elektrochem.,  1925,  31,  371 — 372). — When 
thiosulphate  is  added  to  benzoquinone  in  acid  solution,  reaction 
takes  place  in  three  stages  and  finally  the  quinone  is  reduced 
quantitatively  to  quinol  and  quinol  derivatives,  whilst  the  thio¬ 
sulphate  is  oxidised  to  compounds  of  the  general  formula  R(S203H). 
Titration  may  be  carried  out  by  colour-indication  or  electrometrically . 

W.  A.  C. 

Separation  of  Aliphatic  Amines  from  Ammonia.  P. 

Leone  (Gazzetta,  1925,  55,  246 — 252). — The  presence  of  ammonia 
or  ammonium  salt  in  the  solution  of  an  amine  salt  may  be  detected 
by  addition  of  excess  of  an  aqueous  alcoholic  solution  of  sodium 
cobaltinitrite  and  sodium  nitrite,  this  giving  a  turbidity  orprecipitate 
with  the  ammonia.  If  the  volatile  alkali  is  determined  both  before 
and  after  precipitation  in  this  way,  the  difference  between  the  two 
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results  represents  the  amine  present.  A  solution  of  an  amine  salt 
may  be  freed  from  ammonia  by  neutralising  with  acetic  acid,  treating 
with  sodium  cobaltini trite  and  nitrite,  filtering,  adding  sodium 
hydroxide,  and  distilling.  [Cf.  B.,  1925,  612.]  T.  H.  P. 

Determination  of  Urea  in  Dog’s  Blood.  (Mlle.)  E.  Varte- 
jeantt. — (See  i,  1113.) 

Determination  of  Urea  and  Sugar  in  Blood.  B.  Gruskin. — 
(See  i,  1113.) 

Determination  of  Urea  in  Blood  and  Urine.  T.  Addis. — 
(See  i,  1113.) 

Use  of  Acetylene  for  the  Determination  of  Haemoglobin. 

H.  R.  Miller. — (See  i,  1112.) 

Iodometric  Determination  of  Methylene-blue.  T.  Saba- 
litschka  and  W.  Erdmann  ( Chem.-Ztg .,  1925,  49,  561). — Excess  of 
iodine-potassium  iodide  solution  precipitates  a  dark-brown  solid  ap¬ 
proximating  to  a  tetraiodomethylene-blue ;  the  excess  is  titrated  with 
thiosulphate  without  addition  of  starch.  When  the  excess  of  iodine 
has  been  removed  from  the  solution,  further  thiosulphate  reacts  with 
the  precipitate,  liberating  methylene-blue,  so  that  the  end-point  is 
easily  seen.  S.  I.  L. 

Proline  and  Tryptophan  as  Factors  Influencing  the 
Accuracy  of  Van  Slyke’s  Method  for  the  Determination  of 
Nitrogen  Distribution  in  Proteins.  R.  A.  Gortner  and  W.  M. 
Sandstrom  {J.  Amer.  Chem.  Soc.,  1925,  47,  1663 — 1671). — Van 
Slyke’s  method  for  the  determination  of  the  distribution  of  nitrogen 
in  proteins  (A.,  1911,  ii,  944)  yields  accurate  results  in  the  absence 
of  tryptophan  and  of  proline  if  the  amino-acids  are  not  boiled  pre¬ 
viously  to  analysis.  Boiling  for  24  hrs.  with  20%  hydrochloric  acid 
prior  to  analysis  leads  to  a  loss  in  amino  nitrogen  of  the  bases  and  a 
gain  in  the  ammonia  nitrogen,  only  64-5%  of  the  cystine  nitrogen 
being  precipitated  by  phosphotungstic  acid.  Addition  of  tryptophan 
to  a  similar  mixture  of  14  amino- acids  (containing  no  proline)  leads 
to  appreciable  errors  in  the  basic  fraction,  and  in  the  amino  nitrogen 
and  the  total  nitrogen  of  the  filtrate  from  the  bases,  the  errors  in  the 
basic  nitrogen  chiefly  affecting  the  arginine  fraction.  Analysis  of 
the  boiled  mixture  when  tryptophan  is  present  shows  high  results  for 
histidine  and  low  results  for  cystine  (37-9%  unprecipitated),  and 
further  errors  in  the  ammonia  fractions  and  in  the  filtrate  from  the 
bases.  The  addition  of  proline  (in  the  absence  of  tryptophan)  pro¬ 
duces  errors  in  the  analysis  of  the  unboiled  mixture,  both  in  the  basic 
fraction  and  in  the  fractions  in  the  filtrates  from  the  bases.  Part 
of  the  proline  appears  to  be  precipitated  by  phosphotungstic  acid 
with  the  diamino-acids  and  distributed  between  the  arginine  and 
histidine  fractions.  Owing  to  its  entire  lack  of  amino  nitrogen,  the 
calculations  of  Van  Slyke’s  method  cause  the  lysine  fraction  to  show 
a  loss.  Analysis  of  the  mixture  after  24  hrs.’  acid  boiling  shows  that 
proline  produces  high  results  in  the  basic  nitrogen  fractions  and  a 
corresponding  decrease  in  the  filtrate  fractions.  Ammonia  nitrogen 
is  high  and  only  73-3%  of  the  cystine  is  precipitated.  R.  B. 
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Structure  in  the  Secondary  Hydrogen  Spectrum.  0.  W. 

Richardson  ( Proc .  Boy.  Soc.,  1925,  A,  108,  553 — 561 ;  cf.  this 
vol.,  ii,  469). — Thirty-seven  more  lines  have  been  arranged  in 
series.  Attention  is  directed  to  the  numerical  relations  with 
especial  reference  to  the  principle  of  combination.  The  causes  of 
the  combinations  found  are  discussed.  L.  F.  G. 

Structure  in  the  Secondary  Hydrogen  Spectrum.  0  W. 

Richardson  (Proc.  Boy.  Soc.,  1925,  A,  109,  35 — 56;  cf.  A.,  ii, 
1924,  217,  also  preceding  abstract). — A  continuation  of  the  reduc¬ 
tion  of  this  spectrum  into  groups  of  related  lines,  starting  from  the 
lines  which  are  selectively  weakened  in  electron  discharges,  in 
hydrogen  at  low  pressures.  F.  G.  T. 

Wave-lengths  of  Additional  Lines  in  the  Many-lined 
Spectrum  of  Hydrogen.  T.  Tanaka  (Proc.  Boy.  Soc.,  1925, 
A,  108,  592—606;  cf.  preceding  abstract). — Data  for  560  weak 
lines  in  the  secondary  spectrum,  not  previously  recorded,  are 
tabulated.  The  measurements  were  made  on  spectrum  plates 
taken  by  Merton,  as  the  spectral  lines  were  there  better  resolved 
than  on  plates  taken,  under  different  conditions,  by  the  author 
and  Richardson.  A  list  is  given  of  lines  recorded  by  other  experi¬ 
menters,  but  missing  from  the  plates  of  both  Merton  and  the 
author.  L.  F.  G. 

Secondary  Spectrum  of  Hydrogen  at  Higher  Pressures. 

I.  Sandeman  (Proc.  Boy.  Soc.,  1925,  A,  108,  607 — 616;  cf.  Kiuti, 
Phys.  Math.  Soc.  Japan,  1922,  [iii],  5,  No.  2). — The  lines  of  the 
spectrum  given  by  an  arc  between  tungsten  electrodes  in  an  atmo¬ 
sphere  of  hydrogen  have  different  intensities  from  those  recorded 
by  Merton  and  Barratt  (A.,  1922,  ii,  461).  The  method  suggests 
the  possibility  of  detecting  regularities  among  the  lines.  A  band 
has  been  found  with  head  at  4582-58  A.,  shading  towards  the 
violet.  The  value  of  the  initial  moment  of  inertia  of  the  molecule 
emitting  the  band  agrees  with  the  value  deduced  by  Allen  from  a 
static  model  of  triatomic  hydrogen  (A.,  1923,  ii,  679).  The  lines 
of  the  P,  Q,  and  B  combination  discovered  by  Richardson  and 
Tanaka  (this  vol.,  ii,  11)  are  also  present,  and  the  intensity  dis¬ 
tribution  found  for  them  agrees  with  that  found  for  the  new  band. 

L.  F.  G. 

Measurement  of  the  Fine  Structure  of  Hydrogen  Lines 
with  the  Lummer-Gehrcke  Plate.  P.  H.  van  Cittert  (Ann. 
Pkysik,  1925,  [iv],  77,  372 — 380). — In  measuring  intervals  between 
spectral  lines  with  the  Lummer-Gehrcke  plate  errors  other  than 
personal  ones  must  be  considered.  The  reflection  coefficient 
is  not  uniform,  but  decreases  from  the  centre  of  the  interference 
vol.  cxxviii.  ii.  33 
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image  towards  the  edges  of  the  plate.  As  a  result,  a  line  near  the 
edge  appears  enhanced,  has  a  rather  flat  intensity  maximum,  and  is 
evaluated  as  brighter  than  a  similar  line  lying  nearer  the  centre. 
A  bright  symmetrical  line  is  rendered  asymmetric,  with  its  intensity 
maximum  somewhat  displaced  from  its  centre.  The  brightening  of 
an  outer  line  makes  the  interval  between  two  lines  appear  smaller 
than  it  is,  and  it  is  very  probable  that  in  all  measurements  with 
the  Lummer-Gehrcke  plate  the  recorded  intervals  have  been  too 
small  because  the  above  effects  have  been  disregarded.  For  this 
reason,  a  decision  as  to  the  correctness  of  Sommerf  eld’s  theory  is 
not  possible  on  the  basis  of  such  measurements.  A  further  correc¬ 
tion  is  necessary  owing  to  a  transformation  of  the  intensity  gradation 
in  a  line  as  a  result  of  a  difference  of  phase  of  the  light  in  the  plate. 
When  the  values  for  the  separation  of  the  hydrogen  lines  obtained 
by  Gehrcke  and  Lau  (A.,  1921,  ii,  565)  are  subjected  to  the  above 
corrections,  values  are  obtained  which  agree  with  those  calculated 
by  Janicki  from  Shrum’s  measurements  (this  vol.,  ii,  449).  Measure¬ 
ments  with  the  Fabry  and  Perot  interferometer  are  simpler  and 
more  accurate  because  the  distortion  of  the  original  intensity  grad¬ 
ation  is  less,  the  reflection  coefficient  changes  less  rapidly,  and  the 
relation  between  the  intervals  in  the  photograph  and  the  phase 
difference  in  the  instrument  is  less  complicated  than  when  use  is 
made  of  the  Lummer-Gehrcke  plate.  The  conditions  in  order  to 
obtain  accurate  measurements  with  an  interferometer  are  sum¬ 
marised.  F.  G.  T. 

Behaviour  of  Some  Spark  Lines  of  Carbon  in  an  Electric 

Field.  S.  Nakamura  and  Y.  Fujioka  (Sci.  Papers  Inst. 
Phys.  Bes.  Tokyo,  1925,  3,  155 — 162). — The  doublets  4267  and 
3921  A.  attributed  to  singly  and  positively  ionised  carbon  atoms 
are  enhanced  and  broadened  symmetrically  in  a  high  electric  field. 
Transverse  observations  in  a  discharge  tube  containing  helium 
show  that  the  amount  of  broadening  of  these  lines  depends  chiefly 
on  the  field  strength  and  not  on  either  the  pressure  of  helium  or 
the  exposure  of  the  plate.  Measurements  are  also  recorded  for 
several  ultra-violet  lines.  Longitudinal  observations  show  that  the 
two  lines  split  into  sharply  defined  “  components,”  but  the  original 
lines  are  totally  absent.  No  definite  conclusion  is  drawn  as  to 
whether  the  broadening  is  due  to  an  unusual  Stark  effect  or  not 
owing  to  the  intrusion  of  the  Doppler  effect.  R.  A.  M. 

Production  of  Atomic  Nitrogen  and  its  Arc  Spectrum. 

K.  T.  Compton  (Phil.  Mag.,  1925,  [vi],  50,  512 — 516). — Attempts  to 
dissociate  nitrogen  thermally  into  atoms  have  yielded  negative 
results  due  to  the  abnormally  high  value  of  the  heat  of  dissociation, 
440  kg. -cal. /mol.  It  is  suggested  that  the  dissociation  might  be 
brought  about  by  inducing  collisions  of  the  second  kind  with  excited 
atoms  of  helium.  The  value  of  the  heat  of  dissociation  of  the 
nitrogen  molecule  corresponds  with  19-05  volts,  whilst  helium  has 
minimum  excitation  states  of  19-73  and  20-56  volts.  The  con¬ 
ditions  for  securing  the  collision  of  the  second  kind  would  then  be 
that  the  gas  mixture  should  be  at  a  relatively  high  pressure  and 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  911 

have  only  a  small  partial  pressure  of  nitrogen,  that  a  high  current 
density  be  used  in  the  discharge,  and  that  the  gases  be  very  pure. 
These  conditions  are  those  given  by  Merton  and  Pilley  (this  vol., 
ii,  333)  in  obtaining  a  new  line  spectrum  of  nitrogen  attributed  to 
nitrogen  atoms.  Failure  to  produce  the  spectrum  when  argon 
is  substituted  for  helium  points  to  the  fact  that  the  heat  of  dis¬ 
sociation  of  nitrogen  is  greater  than  280  kg. -cal. /mol.  and  adds 
support  to  the  value  given  above.  A.  E.  M. 

Series  in  the  Arc  Spectrum  of  Nitrogen.  C.  C.  Kiess  (J. 
Opt.  Soc.  Amer.,  1925,  11,  1 — 9). — Merton  and  Pilley  (this  vol.,  ii, 
333)  have  recently  found  conditions  under  which  the  arc  spectrum 
of  the  nitrogen  atom  can  be  observed,  unobscured  by  the  molecular 
band  spectra.  The  lines  measured  by  them,  with  the  addition  of 
others,  have  now  been  arranged  into  doublet  and  quartet  series,  the 
existence  of  which  in  the  arc  spectrum  of  nitrogen  was  predicted  by 
the  displacement  law,  as  the  spark  spectrum  is  known  to  contain 
series  of  odd  multiplicity.  S.  B. 

Spectra  of  Neon  and  Argon  in  the  Extreme  Ultra-violet. 

T.  Lyman  and  F.  A.  Saunders  ( Nature ,  1925,  116,  358). — The 
spectrum  of  argon  contains  a  pair  of  lines  at  1048-28  and  1066-73 
(±0-2)  A.,  similar  to  those  observed  with  neon  ( Physical  Rev., 
1925,  [ii],  25,  886)  corresponding  with  Hertz’  resonance  potential 
of  11-5  volts,  and  another  pair  corresponding  with  his  value  of 
14-0  volts.  The  complete  argon  spectrum  is  probably  like  that  of 
neon.  The  neon  line  735  A.  is  normally  stronger  than  the  line 
743  A.,  but  when  a  small  quantity  of  neon  is  present  as  an  impurity 
in  helium  the  intensities  are  reversed.  It  is  supposed  that  the 
collisions  between  atoms  of  neon  and  helium  render  the  atomic 
state  yielding  the  line  735  A.  less  probable  than  when  neon  alone 
is  present.  A.  A.  E. 

Line  Breadths  and  Absorption  Probabilities  in  Sodium 
Vapour.  G.  R.  Harrison  and  J.  C.  Slater  {Physical  Rev., 
1925,  [ii],  26,  176—188 ;  cf.  this  vol.,  ii,  734). — From  data  recorded 
previously,  the  theoretical  half-breadths  of  the  lines  2  to  8  are 
calculated,  together  with  the  half-breadths  in  frequency  units 
P/2ir  which  are  proportional  to  the  probabilities.  The  broadening 
of  the  first  line  is  100  times  as  great  as  that  to  be  expected  from 
the  Stark  effect  and  collision  broadening,  and  the  breadths  of  suc¬ 
ceeding  lines  decrease  rapidly  with  increasing  term  number  at  the 
saturated  vapour  pressures  over  the  temperature  range  450 — 600°, 
a  result  contrary  to  that  found  at  low  vapour  pressures.  The  high 
pressure  broadening  is  ascribed  to  diatomic  sodium  molecules,  the 
perturbation  being  greater  the  lower  the  quantum  state.  The 
proportion  of  diatomic  molecules  increases  with  the  temperature, 
suggesting  that  the  energy  of  dissociation  of  Na2  at  absolute  zero 
may  be  negative.  R.  A.  M. 

Regularities  in  the  Spectra  of  the  Alkaline  Earths.  H.  N. 

Russell  and  F.  A.  Saunders  ( Astrophys .  J.,  1925,  61,  38 — 69). — 
Tabulated  data  are  given  of  the  wave-lengths  and  wave  numbers 
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of  97  calcium  lines,  55  strontium  lines,  and  95  barium  lines,  not 
included  in  the  ordinary  series,  which  have  been  identified  as 
combinations  between  known  spectroscopic  terms  and  new  terms. 
A  number  of  new  lines,  mainly  of  calcium,  are  also  recorded. 
Calcium  affords  a  new  series  of  five  groups  of  6  lines  each,  including 
the  strong  groups  near  4300  and  3000  A.  and  new  groups  near 
2560,  2360,  and  2260  A.  There  is  evidence  in  favour  of  other 
series,  and  of  similar  series  in  the  case  of  strontium  and  barium. 
The  inner-quantum  properties  of  the  new  terms  are  normal ;  the 
azimuth-quantum  properties  are  sometimes  normal  and  sometimes 
correspond  with  a  change  of  the  usual  azimuth -quantum  number 
by  ±1-  Some  of  the  terms  have  negative  values;  apparently  a 
neutral  atom  can  contain  more  than  enough  energy  to  ionise  it. 
Bohr’s  suggestion  that  the  two  valency  electrons  are  both  displaced 
to  outer  orbits  is  acceptable.  The  limit  of  the  new  calcium  series, 
which  differs  from  that  of  the  ordinary  series,  corresponds  with  an 
ionised  and  excited  atom  in  the  metastable  IS  state,  the  normal 
state  being  la-;  apparently  all  the  other  new  series  of  calcium, 
strontium,  and  barium  converge  to  the  IS  limit.  It  is  assumed  that 
the  angular  momenta  of  the  two  valency  electrons  are  quantised 
in  space  with  respect  to  each  other,  and  their  resultant  is  quantised 
with  respect  to  that  of  the  residue  of  the  atom.  Methods  of  spectro¬ 
scopic  notation  are  considered,  and  a  tentative  scheme  is  developed 
in  which  the  series  is  denoted  by  Roman  capitals,  the  system  by  an 
index  on  the  left,  giving  the  multiplicity,  and  the  component  of  a 
multiple  term  by  a  subscript  figure  on  the  right,  giving  the  inner 
quantum  number.  The  index  position  on  the  right  is  reserved  for 
indices  denoting  the  “  anomalous  ”  terms,  and  the  serial  number 
is  denoted  by  a  prefixed  integer;  thus,  the  calcium  line  5270-3  A. 
is  denoted  by  13D3—  13P2".  A.  A.  E. 

Magnetic  Resolution  of  the  Scandium  Spectrum.  I.  S. 

Goudsmit,  J.  van  der  Mark,  and  P.  Zeeman  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam,  1925,  28, 127 — 141). — The  lines  of  the  scand¬ 
ium  spectrum  are  classified,  and  the  classification  is  confirmed  by  an 
examination  of  the  magnetic  resolutions  of  a  number  of  the  lines.  A 
concave  Rowland  grating  was  used  as  spectrograph,  and  a  vacuum 
trembler  as  source  of  light.  The  spark  was  formed  in  hydrogen 
under  low  pressure  between  a  tungsten  electrode  and  a  specially 
prepared  carbon  electrode  previously  soaked  in  a  solution  of 
scandium  chloride.  A  magnetic  field  of  about  41,000  gauss  was 
produced  by  a  Weiss  magnet  with  water  cooling.  The  magnetic 
resolutions  of  a  number  of  lines  of  the  Sc  I  doublet  system  and  the 
Sc  II  triplet  system  are  tabulated.  A.  B.  M. 

Interpretation  of  Complicated  Spectra  Particularly  of  the 
Elements  from  Scandium  to  Nickel.  F.  Htjnd  ( Z .  Physik, 
1925,  33,  345 — 371). — The  author  extends  the  methods  which  have 
been  found  applicable  to  the  short  periodic  groups  to  the  elements 
from  scandium  to  nickel  and  assigns  to  them  quantum  numbers 
for  the  electrons  in  the  normal  state  of  the  atom  and  for  the  positive 
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ion.  The  relationship  between  the  type  of  spectrum  and  the 
position  in  the  periodic  table  is  established.  E.  B.  L. 

Multiplets  in  the  Spectrum  of  Ionised  Vanadium.  W.  F. 

Meggers  (Z.  Physik,  1925,  33,  509—528). — Although  the  spectrum 
of  vanadium  II  resembles  that  of  titanium  I,  in  accordance  with 
the  displacement  law,  the  ground  term  is  a  quintuplet  /-term  and 
not  a  triplet.  Widely  separated  terms  with  azimuthal  quantum 
numbers  up  to  six  are  found.  For  the  vanadium  spark  spectrum, 
thirty- three  multiplets  are  ascertained  to  be  combinations  of 
quintuplet  and  triplet  terms.  Tables  are  given  containing  a  list  of  all 
the  classified  lines,  their  wave-lengths,  combinations,  and  intensities, 
and  the  class  in  which  they  are  placed  by  King  according  to  their 
appearance  by  thermal  excitation.  E.  B.  L. 

Arc  Spectrum  of  Nickel.  K.  Bechert  and  L.  A.  Sommer 
(Ann.  Physik,  1925,  [iv],  77,  351 — 371). — The  intensities  and  com¬ 
binations  are  tabulated  for  354  lines  of  the  arc  spectrum  of  nickel 
between  the  wave-lengths  10530-09  and  2244-5  A.  The  ground  term 
of  this  spectrum,  which  has  odd  multiplicities,  is  an /-term  belonging 
to  the  triplet  series,  and  has  an  azimuthal  quantum  number  4.  All 
the  terms  are  inverted,  and  the  magnetic  moment  in  the  ground 
state  has  the  value  5  Bohr  magnetons.  Jumps  in  azimuthal 
quantum  number  of  2  units  are  frequent  in  the  nickel  spectrum,  and 
occur  in  the  singlet  as  well  as  in  the  triplet  series.  F.  G.  T. 

Order  of  Appearance  of  certain  Lines  in  the  Spark  Spectra 
of  Cadmium  and  Magnesium.  F.  L.  Brown  and  J.  W.  Beams 
(. J .  Opt.  Soc.  Amer.,  1925,  11,  11 — 15). — The  order  in  which  the 
various  visible  lines  in  the  spark  spectra  of  cadmium  and  magnesium 
appear  after  the  striking  of  the  spark  has  been  determined.  A 
“  shutter  ”  device,  consisting  of  a  Kerr  cell  filled  with  carbon 
disulphide,  and  two  suitably  disposed  Nicol  prisms,  is  placed  in  the 
same  circuit  as  the  spark,  and  the  light  from  the  latter  is  observed 
through  the  cell.  The  “  shutter  ”  permits  the  passage  of  light  only 
when  an  electric  field  is  applied  to  the  carbon  disulphide.  By 
altering  the  lengths  of  the  leads  in  the  apparatus,  the  shutter  can  be 
“  opened  ”  at  different  intervals,  subsequent  to  the  passage  of  the 
spark,  and  the  variations  in  the  spectrum  observed.  The  method  is 
being  applied  to  other  spectra.  Similar  observations  show  that  the 
interval  between  the  appearance  of  the  spark  lines  of  cadmium  and 
that  of  the  arc  lines  is  longer  than  o  X  10  8  sec.  S.  B. 

Series  Spectrum  of  Gold.  J.  C.  McLennan  and  A.  B.  McLay 
(Proc.  Boy.  Soc.,  1925,  A,  108,  571—582;  cf.  A.,  1924,  ii,  4).— A 
method  has  been  developed  of  obtaining  the  absorption  spectrum 
of  metallic  vapours  in  the  Schumann  region,  and  has  been  applied 
to  the  vapours  of  gold,  silver,  and  copper.  The  second  members  of 
the  principal  series  of  doublets  in  the  gold  arc  spectrum  are 
X= 1646-71  and  X=  1665-75.  The  term  scheme  for  the  arc  series 
of  gold  is  discussed.  Attention  is  directed  to  the  similarity  that 
exists  between  the  term  systems  of  Au  I,  Cu  I,  and  Zn  II  in 
respect  to  their  inverted  8  terms,  and  to  the  similarity  of  the  term 
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systems  of  Au  I  and  Ou  I  in  respect  to  certain  tt  terms.  The 
ionisation  potential  of  the  gold  atom  is  9*25  volts.  L.  F.  G. 

Absorption  Spectrum  of  Lead  Vapour  in  the  Ultra-violet. 

R.  V.  Zumstein  ( Physical  Rev.,  1925,  [ii],  26,  189 — 194;  cf.  A., 
1921,  ii,  474 ;  1924,  ii,  455). — In  the  region  5000 — 2000  A.  at  temper¬ 
atures  up  to  1600°  a  3  cm.  column  of  lead  vapour  exhibited  absorption 
of  34  lead  lines.  The  arc  spectrum  of  lead  with  a  current  of  100 
amperes  was  photographed.  Between  2255  and  2020  A.  all  the 
15  recorded  lines  (A.,  1923,  ii,  672,  710)  were  reversed;  three  new 
lines  were  measured.  The  classification  of  lead  lines  given  by 
Grotrian  (A.,  1923,  ii,  710)  has  been  extended  and  confirmed;  the 
2 p5  term,  however,  is  eliminated.  Absorption  occurs  from  the 
normal  state  2p4  and  the  metastable  states  2 p3  and  2 p2.  Most  of 
the  20  new  lines  lie  on  the  short-wave  side  of  2400  A.  and  the  only 
one  unclassified  (2393*802)  is  regarded  as  2 p3—X3,  where  X3  is  a 
new  term  (10232).  Values  are  given  for  3 p2,  3 p3,  4p2,  4 p3,  3 dv 
2x,  3x,  4x,  5x.  New  lead  combination  lines  are  calculated,  and  a 
new  series  2 p3 — mx  is  suggested.  R.  A.  M. 

Effect  of  Chemical  Constitution  on  the  X-Ray  Spectrum  of 
Sulphur.  B.  Ray  (Phil.  Mag.,  1925,  [vi],  50,  505—511).— 
Measurements  of  the  wave-lengths  of  the  A-lines  of  sulphur  and  a 
large  number  of  sulphur  compounds  have  been  made.  Within  the 
experimental  error,  the  wave-lengths  are  the  same  for  sulphur  and 
sulphide  compounds,  but  for  sulphite  and  sulphate  compounds  the 
lines  Aax  and  Ka2  are  shifted  to  shorter  wave-lengths  and  have  their 
distance  apart  considerably  diminished.  For  sulphur  and  sulphides, 
the  distance  between  Aa4  and  K a2  is  3X-units,  whilst  for  sulphites 
and  sulphates  the  value  is  2*4X-units,  the  shift  of  Kolx  being  3-0X- 
units  toward  the  shorter  wave-lengths.  No  such  displacements 
occur  with  the  lines  Kcl3  and  Xa4.  The  results  are  discussed  in 
connexion  with  the  theory  of  the  origin  of  doublets.  A.  E.  M. 

New  K(3X  Doublet  of  the  Elements  Manganese  and 
Chromium.  N.  Seljakov  and  A.  Krasnikov  (Z.  Physik,  1925, 
33,  601 — 605). — Photographs  were  obtained  showing  the  separation 
of  the  doublets  into  K[ 3X  and  K$' ,  the  latter  having  only  half  the 
intensity  of  the  former  as  measured  by  a  Koch  mierophotometer. 
The  wave-lengths  for  K$'  were  :  Mn  1910*24,  Cr  2085*01  A -units. 

E.  B.  L. 

Doublet  jfia,  2  of  the  Lighter  Elements  and  the  Dependence 
of  the  X-Ray  Spectra  on  Chemical  Combination.  E.  Backlin 
(Z.  Physik,  1925,  33.  547 — 556). — The  distance  between  the  two 
lines  was  measured  for  the  elements  from  aluminium  to  calcium, 
using  a  very  large  angle  of  incidence.  The  lines  for  aluminium  oxide 
are  displaced  towards  shorter  wave-lengths  relative  to  aluminium 
metal;  similarly  for  sulphur  in  sulphates  as  compared  with  the 
element,  and  for  phosphorus  compared  with  the  pentoxide.  The 
effect  is  much  more  pronounced  with  barium  sulphate  than  with 
calcium  sulphate.  E.  B.  L. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  915 

Energies  of  Multiple  X-Ray  Ionisation  of  Light  Atoms. 

L.  A.  Turner  ( Physical  Rev.,  1925,  [ii],  26,  145 — 149). — Wentzel 
(A.,  1924,  ii,  368,  434)  considers  that  the  weak  lines  accompanying 
the  K  emission  lines  of  some  light  elements  are  due  to  multiply 
ionised  atoms.  The  author  assumes  that  the  removal  of  a  i 
electron  exerts  the  same  effect  on  the  energies  of  the  outer  electrons 
as  an  increase  in  the  nuclear  charge  of  one  unit.  The  energy 
required  for  the  successive  removal  of  a  AT  and  an  L  electron  is 
calculated  for  elements  of  atomic  numbers  11 — 19  (Na — K)  and 
thence  by  means  of  Wentzel’s  theory  multiple  ionisation  terms  are 
calculated  from  the  ordinary  K  and  L  terms  and  the  a3,  a4,  a5,  and 
oc6  lines.  The  square  roots  of  the  energies  for  the  successive  re¬ 
moval  of  the  first,  second,  and  third  L  electrons  plotted  against 
atomic  numbers  give  three  parallel  straight  lines,  indicating  that  the 
screening  constant  is  reduced  from  7-27  to  6-65  and  then  to  6-0. 
The  lines  obtained  for  the  two  K  electrons  are  similar.  The  results 
are  extended  to  show  that  the  experimental  value  for  the  K  absorp¬ 
tion  limit  of  phosphorus  is  in  error.  R.  A.  M. 

Quantum  Number  Relations  in  Series  Spectra.  R.  B. 

Lindsay  ( J .  Opt.  Soc.  Amer.,  1925,  11,  17 — 30). — A  theoretical 
paper  in  which  the  effective  quantum  numbers  corresponding  with 
the  entire  series  of  stripped  atoms  in  the  third  group  of  the  periodic 
system  (Bohr’s  arrangement)  are  calculated.  It  is  further  shown 
that  if  a  spectrum  of  a  given  atom  is  compared  with  that  of  another 
atom  one  unit  greater  in  atomic  number,  but  at  a  higher  stage  of 
ionisation  ( e.g .,  Mg+  with  Al++),  the  ratio  of  the  quantum  defects  for 
corresponding  orbits  i$  nearly  the  same  for  different  pairs  of  atoms 
as  one  passes  along  a  group  in  the  periodic  system.  This  fact,  it  is 
suggested,  may  be  used  in  the  prediction  of  unknown  spectral 
terms.  S.  B. 

Fine  Structure  of  Optically  Excited  Spectrum  Lines. 

E.  Gross  and  A.  Terenin  ( Nature ,  1925,  116,  280). — The  spectrum 
lines  emitted  by  mercury  vapour  illuminated  by  an  intense  mercury 
lamp  have  a  much  simpler  fine  structure  than  is  usual.  The  absence 
of  some  of  the  satellites  suggests  that  these  are  not  due  to  isotopy. 

A.  A.  E. 

Measurement  of  Intensity  Ratios  of  Doublets  of  Alkali 
Metals  in  the  Principal  Series.  F.  W.  Oudt  (Z.  Physik,  1925, 
33,  656 — 657). — The  ratio  of  the  lines  in  the  rubidium  doublet  in 
the  Bunsen  flame  is  1  :  2.  For  caesium,  the  ratio  in  the  arc  is  1  :  2, 
but  in  the  blow-pipe  flame  the  results  were  not  constant,  varying 
from  about  1  :  5  to  1  : 2.  E.  B.  L. 

Intensity  Ratios  of  Some  Inter-combination  Lines.  T. 

Bouma  (Z.  Physik,  1925,  33,  658 — 659). — The  inter- combination 
lines  show  a  more  rapid  decrease  in  intensity  with  increasing 
series  number  than  the  diminution  found  for  the  singulets. 

E.  B.  L. 
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Intensity  of  Multiple  Spectral  Lines.  L.  S.  Orn stein  ( Proc . 
Physical  Soc.,  1925,  37,  334 — 347). — A  review  of  the  experimental 
and  theoretical  investigations  of  the  author  and  collaborators. 

F.  G.  T. 

pp'  Groups  in  Atoms  of  the  Same  Electronic  Structure. 

I.  S.  Bowen  and  R.  A.  Millikan  ( Physical  Rev.,  1925,  [ii],  26, 
150 — 164). — It  is  shown  that  two  electrons  may  simultaneously 
change  their  energies  within  an  atom  and  integrate  their  joint 
energy-change  into  a  monochromatic  emission.  By  the  methods  of 
hot  spark  spectroscopy  and  high  dispersion  applied  to  the  two 
series  of  atoms  (a)  Mg  I,  A1 II,  Si  III,  P IV,  S  V,  Cl  VI ;  (6)  Be  I,  B II, 
C  III,  N IV,  0  V,  a  quintuplet  of  nearly  equally  spaced  lines  has 
been  observed  for  all  these  atoms.  The  group  is  really  a  sextuplet, 
but  the  two  middle  lines  are  not  separated.  The  pp'  group  arises 
from  an  electron  jump  from  the  lowest  p  to  the  lowest  s  orbit,  com¬ 
bined  with  a  simultaneous  jump  of  the  other  electron  between  the 
pv  p2,  p3  orbits.  The  frequency  differences  between  the  groups  of 
successive  atoms  obey  the  irregular  doublet  law,  showing  that  the 
jumps  are  between  levels  of  the  same  total  quantum  number.  A 
new  quadruplet  pp'  group  is  found  in  the  three-valency  electron 
atoms  A1 1,  Sill,  PHI,  S IV,  CIV,  and  CII,  NIII,  OIV.  The  relative 
intensity  increases  wdth  the  effective  nuclear  charge  from  All  to 
CIV.  These  quadruplet  pp'  groups  arc  due  to  the  return  of  one 
of  the  s  electrons  after  displacement  to  a  p  position  combined 
with  the  simultaneous  interchange  of  the  p  electron  between 
the  px,  p2  orbits.  The  groups  also  obey  the  irregular  doublet 
law.  „ 

The  earlier  work  of  Wentzel  (A.,  1924,  ii,  434)  and  of  Bussell  and 
Saunders  (A.,  1924,  ii,  800)  on  pp'  groups  in  calcium  led  to  negative 
term  values.  Bohr  ( Physikal .  Z.,  1922,  24,  106)  first  suggested  the 
simultaneous  jump  of  a  second  electron  as  an  explanation.  The 
present  work  supplies  a  rigorous  proof,  although  the  mechanism  of  the 
integration  of  complex  vibrations  remains  unknown.  It  follows  from 
the  work  that  the  ionisation  potential  must  depend  on  the  state  in 
which  the  ionised  atom  is  left  after  removal  of  an  s  electron.  There 
will  thus  be  several  ionisation  potentials  differing  according  as  the 
p  electron  is  left  in  the  px,  p2,  pz,  or  P  orbit.  B.  A.  M. 

Excitation  of  Forbidden  Spectral  Lines.  P.  I).  Foote, 
T.  Takamine,  and  R.  L.  Chenault  ( Physical  Rev.,  1925,  [ii],  26, 
165 — 175). — The  following  lines  which  are  forbidden  on  the  selection 
principles  of  Bohr  have  been  observed  in  the  positive  column  of  a 
hot-cathode  low-gradient  discharge  at  low  pressure  :  1$— 2p-,  (Aj=2) 
for  mercury,  cadmium,  and  zinc  at  2270-0,  3141*1,  and  3039'8  A., 
respectively,  and  IS—  2p3  for  cadmium  at  3320-0  A.  A  cadmium 
pp'  multiplet  has  also  been  measured.  The  general  applicability  of 
the  azimuthal-quantum  number  rule  and  the  inner-quantum  rule  is 
not  questioned,  but  the  increasing  number  of  forbidden  lines 
observed  makes  an  investigation  of  the  effects  of  varying  electric 
and  magnetic  fields  necessary.  R.  A.  M. 
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Joining  the  Infra-red  and  Electric-wave  Spectra.  E.  F. 

Nichols  and  J.  D.  Tear  (Astrophys.  J 1925,  61,  17 — 37).- — The 
spectrum  of  a  quartz  mercury  arc,  when  examined  in  the  long 
wave  region,  exhibits  radiation  at  wave-lengths  approximately 
228,  292,  412,  420,  and  possibly  685  p,  as  predicted  by  the  quantum 
theory,  when  the  moment  of  inertia  of  the  source  (HgH  molecules) 
is  assumed  to  be  5-7  X  10'40.  A.  A.  E. 

Anomalous  Electrical  Double  Refraction  of  Sodium  Vapour. 

R.  Ladenburg  and  H.  Kopeermann  ( Sitzungsber .  Preuss.  Akad. 
Wiss.  Berlin .  1925,  420 — 424;  cf.  this  vol.,  ii,  79). — Electrical 
double  refraction  of  the  D2-line  of  sodium  vapour  has  been  observed. 
Passage  of  light  through  a  layer  of  sodium  vapour  2-8  cm.  thick 
at  a  pressure  of  10“5  mm.  causes  a  phase  difference  of  the  com¬ 
ponents  of  the  D2-line,  parallel  and  transverse  to  the  field,  of  6° 
for  a  field  strength  of  30,000  volt/cm.  No  electrical  double  re¬ 
fraction  of  the  .Djdine  was  observed  and  it  is  certainly  less  than  one- 
tenth  of  that  of  the  _D2-line.  The  electrical  double  refraction  causes 
the  D2-line  to  light  up  under  crossed  Nicols  and  a  quarter  wave¬ 
length  plate  on  switching  on  the  field,  whilst  the  Dj-line  remains 
invisible.  The  difference  in  the  electrical  displacements  of  the 
parallel  and  transverse  components  of  the  D2-line  is  evaluated,  the 
parallel  component  being  10  times  as  much  displaced  as  the  trans¬ 
verse.  On  the  basis  of  Kramers’  theory,  the  electrical  separation  of 
the  levels  of  the  p-  and  s-terms  of  sodium  is  calculated.  F.  G.  S. 

Intensity  of  Multiplets  and  their  Zeeman  Components.  II. 

R.  de  L.  Kronig  ( Z .  Physik,  1925,  33,  261 — 272;  cf.  this  vol.,  ii, 
458). — An  extension  of  the  former  treatment  to  more  complicated 
cases.  The  effect  of  inter-combinations  on  the  spacing  of  the 
multiplets  is  considered,  and  also  the  case  in  which  the  magnitude 
of  the  effect  of  the  core  on  the  outer  electrons  is  comparable  with 
that  of  mutual  action  of  these  electrons.  For  neon,  the  calculations 
agree  satisfactorily  with  experimental  data.  E.  B.  L. 

Intensities  of  the  Zeeman  Components.  S.  Goudsmit  and 
R.  de  L.  Kronig  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1925,  28, 
418 — 422). — A  mathematical  paper  in  which,  employing  Ornstein 
and  Burger’s  rule,  2i+-j-i0-{-2i_=(7  (this  vol.,  ii,  340;  Z.  Physik,  1924, 
29,  241),  formulae  for  the  intensities  of  the  Zeeman  components  for 
small  quantum  numbers  are  deduced  corresponding  with  similar 
formulae  obtained  for  large  quantum  numbers  by  Sommerfeld  and 
Heisenburg  (ibid.,  1922,  11,  131).  J.  W.  B. 

Zeeman  Effects  Contrary  to  the  Rule  for  Multiplets  of  the 
First  Stage.  E.  Back  (Z.  Physik,  1925,  33,  579 — 600). — The 
influence  of  magnetic  fields  on  the  spectrum  of  calcium  hats  been 
studied  and  a  relation  found  to  exist  between  the  terms  which  do  and 
those  which  do  not  conform  to  LandAs  rule.  The  application  of  the 
principle  of  correspondence  is  considered  for  magnesium  and  a 
modification  introduced.  A  partial  Paschen-Back  effect  was 
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observed  for  sodium  using  a  vacuum  arc  and  a  field  of  38,782 
gauss.  E.  B.  L. 

Zeeman  Effect  in  Strong  Magnetic  Fields.  P.  Kapitza  and 
H.  W.  B.  Skinner  ( Proc .  Roy.  Soc.,  1925,  A,  109,  224-239 ;  cf.  ibid., 
1924,  A,  105,  691  ;  A,  106,  602). — Details  are  given  of  a  method  of 
utilising  for  the  study  of  the  Zeeman  effect  transient  magnetic  fields 
up  to  130,000  gauss,  produced  by  accumulator  discharges  of  about 
3000  amp.  through  a  coil.  The  magnetic  constant  of  the  field  was 
determined  from  the  force  exerted  by  it,  under  standard  conditions, 
on  a  specially  constructed  solenoid.  The  field  strength  was  obtained 
from  oscillograms  of  the  current  passing  through  the  magnet  coil. 
As  the  field  was  not  constant  for  more  than  1/300  sec.,  the  spectrum 
was  photographed  with  a  high-dispersion  quartz  spectrograph,  by 
using  a  localised  spark  obtained  by  the  use  of  a  large  condenser 
battery.  The  method  of  synchronising  the  spark  with  the  occurrence 
of  the  field  is  described.  The  results  of  photometric  measurements 
of  the  Zeeman  separations  indicate  that  in  most  cases  the  splitting 
is  approximately  proportional  to  the  field  strength,  but  for  the  triplet 
p-s  combinations  of  zinc  and  mercury  evidence  was  obtained  that 
the  splitting  was  not  strictly  proportional  to  the  field  strength 
between  fields  of  70,000  and  130,000  gauss,  being  10%  greater  than 
was  anticipated  for  the  latter  field.  The  total  separations  in  a  field 
of  120,000  gauss  were  from  0-3  to  0-15  mm.  on  the  plates,  the 
maximum  separation  (for  Zn  4680)  corresponding  with  5-8  A.  In 
most  cases,  lines  in  the  longitudinal  effect  split  into  two  components, 
the  intensities  of  these  and  of  the  unaffected  line  showing  that  both 
complex  and  simple  splitting  may  occur.  The  splitting  in  some  cases 
appears  not  to  occur  exactly  about  the  position  of  the  unaffected 
line,  but  to  show  a  slight  shift,  non-reproducible,  and  apparently 
Qf  secondary  origin,  towards  the  red.  Reasons  are  given  for  attri¬ 
buting  this  shift  to  pressure  changes.  *  The  splitting  of  the  s—j) 
combinations  in  doublet  and  singlet  spectra  seems  to  be  normal. 
Three  examples  of  the  Paschen-Back  effect  were  observed,  namely, 
the  Ca  II  diffuse  doublet  (3159,  3179, 3181),  the  Mg pp'  group  (2783-0, 
2781-5,  2779-8,  2778-3,  2776-8),  and  the  B epp'  group  (2650-88, 
2650-81,  2650-75,  2650-72,  2650-66,  2650-57).  In  the  last  case,  the 
splitting  is  normal,  exhibiting  the  complete  Paschen-Back  effect. 
The  first  example  is  of  an  incomplete  Paschen-Back  effect,  and  an 
intermediate  stage  of  the  effect  is  observed  in  the  case  of  the  Mg  pp' 
group,  a  field  of  120,000  gauss  causing  the  appearance  in  the  longi¬ 
tudinal  effect  of  six  components,  the  positions  of  which  are  susceptible 
to  small  changes  in  the  field  strength.  F.  G.  T. 

Ionisation  Potential  of  Ionised  Manganese.  D.  R.  Hartree 

( Nature ,  1925,  116,  356). — Two  independent  estimates  of  terms 
from  some  triplets  of  the  spectrum  Mn  II,  one  from  the  position  of 
a  line  of  the  triplet  and  the  other  from  triplet  separations,  are  in 
satisfactory  agreement  and  indicate  that  the  Is  term  of  the  Mn  II 
septet  system  lies  within  the  limits  11 8,000  ±3000,  whence  the  ionis¬ 
ation  potential  corresponding  with  the  removal  of  the  4j  electron  is 
14-5+0-4  volts.  A.  A.  E. 
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Ionisation  of  Mercury  Vapour  by  Ultra-violet  Light.  G.  F. 

Rouse  and  G.  W.  Giddings  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  514 — 
516). — The  work  of  Steubing  (Physikal.  Z.,  1909,  10,  787)  has  been 
repeated  with  an  improved  technique.  The  hot  mercury  arc  does 
not  produce  ionisation  of  mercury  vapour.  With  a  water-cooled 
arc  and  high  vapour  pressures  true  ionisation  of  the  vapour  is 
indicated.  According  to  the  quantum  relation,  Ve=hv,  there  is  no 
single  wave-length  of  sufficient  energy  to  cause  ionisation  and  hence 
some  cumulative  action  occurs.  Various  possibilities  regarding 
this  cumulative  effect  are  considered.  J.  S.  C. 

Ionisation  Produced  in  Gaseous  Reactions.  A.  K.  Brewer 
(Proc.  Nat.  Acad.  Sci.,  1925,  11,  512 — 514;  cf.  A.,  1924,  ii,  745). — 
When  ethyl  alcohol  and  oxygen  react  between  gold  electrodes 
below  the  ignition  temperature,  the  current  flowing  is  proportional 
to  the  applied  voltage  (the  mean  potential  gradient  varied  between 
0  and  A:  2400  volts/cm.)  and  increases  exponentially  with  the  temper¬ 
ature.  With  aluminium  electrodes,  the  current  is  almost  zero. 
Glass  electrodes  give  a  current  for  both  positive  and  negative  applied 
potentials ;  copper  electrodes  give  a  current  only  when  the  hot  outer 
electrode  is  negatively  charged.  No  approach  to  a  saturation  current 
is  observed.  Ions  are  formed  in  the  gas  layer  in  immediate  contact 
with  the  conducting  surface  and  not  in  the  gas  space  between  the 
electrodes.  Positive  and  negative  ions  are  formed  in  equal  amounts 
on  the  same  surface.  The  currents  observed  are  due  to  the  ions 
removed  by  the  field  against  the  attractions  in  the  neighbourhood 
of  the  conducting  surface.  J.  S.  C. 

Relative  Ionisation  in  Different  Gases  for  Slow-moving 
Electrons.  W.  P.  Jesse  ( Physical  Rev.,  1925,  [ii],  26,  208 — 220). 
— A  uniform  beam  of  electrons  in  a  thermionic  tube  was  made  to 
ionise  the  gas  to  be  studied.  Secondary  effects  were  eliminated  by 
low  pressures.  With  increasing  electron  energies,  the  ionisation 
reached  a  maximum  at  the  following  voltages  :  helium  140,  neon 
220,  argon  100,  carbon  monoxide  120,  nitrogen  100.  For  200  volts, 
the  relative  ionisations  at  1  mm.  pressure,  taking  that  of  neon  as 
unity,  are  hydrogen  0-91,  helium  0-48,  methane  3-5,  nitrogen  3-2, 
carbon  monoxide  3-45,  argon  4-1.  The  results,  except  for  argon,  are 
in  agreement  with  those  of  Hughes  and  Klein  (A.,  1924,  ii,  375). 
A  second  maximum  at  350 — 400  volts  appeared  in  each  case,  but  it 
is  not  completely  understood.  R.  A.  M. 

Photo-electric  Ionisation  of  Caesium  Vapour.  P.  D. 

Foote  and  F.  L.  Mohler  ( Physical  Rev.,  1925,  [ii],  26,  195 — 207). — 
A  sensitive  method  has  been  devised  for  the  measurement  of  photo¬ 
electric  ionisation  in  gases.  A  small  cathode  is  almost  enclosed  by 
the  anode  and  the  imprisoned  ions  increase  the  current  in  a  filament. 
Changes  in  thermionic  current  with  unresolved  light  have  been 
measured  as  functions  of  applied  voltage,  filament  temperature, 
and  vapour  pressure.  The  photo-electric  effect  has  been  studied 
as  a  function  of  wave-length,  using  a  quartz  monochromator.  The 
ionisation  increases  with  increasing  wave-length  to  a  sharp  maximum 
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at  the  limit  Is =3184  A.  of  the  principal  series  as  required  by  the 
Bohr  theory.  The  ionisation  decreases  to  10%  at  3400  A.  The 
data  support  the  view  that  radiation  on  the  long -wave  side  of 
3184  A.  produces  excited  atoms  which  acquire  sufficient  energy  to 
become  ionised  by  collisions  with  other  atoms.  Hence  the  photo- 
ionisation  is  not  sharply  discontinuous  at  the  true  threshold  for 
direct  ionisation  as  postulated  in  the  simple  theory.  R.  A.  M. 

Saha’s  Ionisation  Formula,  and  the  Theoretical  Value  of 
the  Photo-electric  Absorption  Coefficient.  E.  A.  Milne 
(Phil.  Mag.,  1925,  [vi],  50,  547 — 550). — -As  modified  by  Fowler, 
(ibid.,  1923,  [vi],  45,  21),  Saha’s  formula  for  the  degree  of  ionisation 
is  correct  only  when  the  ionised  atom  possesses  no  energy  other 
than  translational  and  requires  a  factor  which  is  a  partition  function 
of  the  weights  of  the  various  stationary  states  of  the  ionised  atom. 
The  formula  for  the  photo-electric  absorption  coefficient  requires 
also  a  similar  factor  for  the  weight  of  the  lowest  state  of  the  ionised 
atom  in  addition  to  that  for  the  neutral  as  given  by  Kramers  (ibid., 
1923,  [vi],  4S,  843),  Becker  (A.,  1923,  ii,  820),  and  the  author. 

A.  E.  M. 

Passage  of  Electrons  through  Photo-electrically  Active 
Crystals.  H.  Lenz  (Ann.  Physik,  1925,  [iv],  77,  449 — 476). — 
Measurements  of  the  Hall  effect  have  been  made  with  diamond  and 
zinc  sulphide  crystals.  In  agreement  with  the  theory  of  the  Hall 
effect  developed  by  the  author,  the  Hall  potential  was  found  to  be 
proportional  to  the  strength  of  the  applied  magnetic  field,  and 
independent  of  the  photo-electric  current  strength.  Calculations  of 
the  electron  free-path,  time  of  collision,  and  electron  velocity  in  the 
case  of  a  diamond,  with  an  electric  field  of  400  volts,  Hall  potential 
62  volts,  and  magnetic  field  of  4000  gauss,  gave,  respectively,  3-4  X  10~6 
cm.,  10~12  sec.,  and  6-8  x  10'6  cm. /sec.  The  dependence  of  the 
primary  photo-electric  current  on  temperature  was  determined 
between  —191°  and  80°  ;  wfith  both  diamond  and  zinc  sulphide,  the 
temperature  coefficient  at  first  increases  with  temperature,  but  later 
becomes  constant,  wfith  diamond  at  about  —-90°,  and  with  zinc 
sulphide  at  about  — 35°.  Experiments  are  described  showing  that 
the  electron  stream  through  unilluminated  crystals  cannot  be 
attributed  to  diffuse  reflected  light,  and  that  no  change  of  diamag¬ 
netism  through  irradiation  is  detectable.  F.  G.  T. 

Thermionic  Effect  from  the  Point  of  View  of  the  Phase  Rule. 

N.  vox  Raschevsky  (Z.  Physik,  1925,  33,  606 — 612). — The  emission 
of  electrons  cannot  strictly  be  regarded  as  a  simple  evaporation ;  the 
evaporation  of  molecules  and  the  existence  of  positive  ions  must  also 
be  considered.  A  purely  thermodynamical  formula  of  the  thermionic 
current  is  deduced  which  contains  Richardson’s  formula  as  a  special 
case.  A  relation  between  electron  emission,  vapour  pressure,  and 
specific  heat  of  a  body  is  obtained.  E.  B.  L. 

Kinetic  Theory  of  the  Thermionic  Effect.  N.  P.  Rashevsky 
(Physical  Rev.,  1925,  [ii],  26,  241 — 246). — Theoretical.  Different 
assumptions  are  made  regarding  the  behaviour  of  electrons  inside  a 
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solid  body  and  statistical  deductions  are  drawn  for  the  thermionic 
currents  in  each  case.  All  the  expressions  are  of  the  type  i  =ATae~blT 
and  differ  only  in  the  values  of  the  constants  A  and  a.  The  experi¬ 
mental  results  are  not  accurate  enough  to  decide  which  assumptions 
are  correct.  R.  A.  M. 

Sodium  by  Electrolysis  through  Glass.  R.  C.  Burt  (J.  Opt. 
Soc.  Amer.,  1925,  11,  87 — 91). — It  is  possible  to  introduce  pure 
metallic  sodium  into  the  high  vacuum  of  an  electric  light  bulb  by 
using  the  thermionic  emission  from  the  filament.  The  exterior  of 
the  bulb  is  partly  immersed  in  a  bath  of  molten  sodium  nitrate, 
between  which  and  the  filament  a  potential  difference  is  maintained, 
the  filament  being  negative.  Currents  up  to  0-3  amp.  may  be  passed 
through  the  glass,  and  0-3  g.  of  sodium  per  hour  deposited  in  the 
bulb.  Sodium  lamps  may  be  prepared  in  this  way,  giving  a  sodium 
spectrum  free  from  impurity  lines,  even  those  of  potassium.  Ions 
other  than  those  of  sodium  will  not  pass  through  the  glass,  and  if 
potassium  nitrate  or  lithium  nitrate  is  substituted  in  the  bath  of 
molten  salt,  the  bulb  breaks  after  passage  of  a  current  for  a  short 
period.  S.  B. 

Apparent  Transmission  of  Low-velocity  Electrons  through 
Aluminium  Foil.  H.  E.  Hartig  ( Physical  Rev.,  1925,  [ii],  26, 
221 — 231). — Aluminium  foil  0-0003  cm.  thick  shows  apparently  a 
transparent  atom  effect  for  slow  electrons  similar  to  that  observed 
in  rare  gases.  The  effect  was  reduced  to  10'4  of  the  original  by  a 
second  foil,  and  was  then  probably  largely  photo-electric.  A 
promising  method  for  the  determination  of  critical  potentials  from 
the  photo-electric  effect  of  soft  M-rays  from  a  metal  foil  is  described. 

R.  A.  M. 

Electric  Discharge  in  Gases  at  Low  Pressure.  B.  N. 

Banerji  ( Nature ,  1925, 116,  429 — 430). — Polemical  and  explanatory 
(cf.  McCurdy,  A.,  1924,  ii,  808;  Compton,  Turner,  and  McCurdy, 
this  vol.,  ii,  86).  The  phenomenon  of  discharge  is  intermittent,  the 
conditions  at  the  anode  and  cathode  being  of  the  same  kind  but 
different  intensity.  An  alternative  explanation  of  the  selective 
reduction  of  the  oxide  W203  is  put  forward.  A.  A.  E. 

Recent  Researches  in  Positive  Rays.  W.  Wien  ( Proc . 
Physical  Soc.,  1925,  37,  324 — 333). — A  lecture,  reviewing  the  author’s 
work  on  this  subject.  F.  G.  T. 

Isotopic  Composition  and  Atomic  Weight  of  Chlorine  in 
Meteorites.  W.  I).  Harkins  and  S.  B.  Stone  ( Nature ,  1925, 
116,  426)  . — The  atomic  weight  of  meteoric  chlorine  is  identical  with 
that  of  terrestrial  chlorine,  e.g.,  from  wernerite,  apatite,  and  com¬ 
mercial  hydrochloric  acid.  A.  A.  E. 

Isotopes  of  Uranium.  O.  Hahn  ( Z .  anorg.  Chem.,  1925, 
147,  16—23)  .■ — The  possibility  of  the  existence  of  unknown  isotopes 
of  uranium  is  discussed  and  the  difficulties  of  extending  knowledge 
on  this  subject  are  pointed  out.  J.  S.  C. 
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Elements  which  are  “  Electron-Isomerides."  R.  Svvinne 
( Z .  Elektroche?n.,  1925,  31,  417 — 423;  cf.  Meyer,  this  vol.,  ii,  173). — 
A  discussion  of  the  structure  of  the  rare  earths  in  terms  of  the  Bohr 
atom.  When  the  inner  orbits  are  fully  occupied  by  electrons,  a 
relation  between  elements  becomes  possible  to  which  the  name 
“  electron-isomerism  ”  is  given,  differing  from  isotopy  in  that  the 
nuclei  remain  the  same.  W.  A.  C. 

Electric  Charge  Carried  by  Thorium- A  and  Thorium 
Emanation  Recoil  Atoms  in  Gases.  G.  H.  Briggs  (Phil. 
Mag.,  1925,  [vi],  50,600 — 612). — Two  simple,  satisfactory  methods 
for  obtaining  thorium-X  by  recoil  are  described.  In  helium, 
oxygen,  hydrogen,  nitrogen,  carbon  dioxide,  nitrous  oxide,  and 
acetylene,  all  the  thorium-X  recoil  atoms  are  positively  charged  at 
the  end  of  their  recoil  path.  In  ethyl  ether,  methyl  acetate,  ethyl 
acetate,  acetone,  methylol,  and  hexane  vapours,  and  ammonia 
from  84  to  94%  of  the  recoil  atoms  were  positively  charged.  It  is 
concluded  that  in  these  gases  also  all  the  recoil  atoms  are  initially 
positively  charged.  Atoms  of  thorium  emanation  recoiling  from 
thorium-X  in  air,  oxygen,  hydrogen,  and  carbon  dioxide  are  all 
neutral.  The  factors  determining  the  probability  of  a  recoil  atom 
being  positively  charged  or  neutral  at  the  end  of  its  recoil  path  are 
discussed  and  a  mechanism  is  suggested.  A,  E.  M. 

Capture  and  Loss  of  Electrons  by  a-Particles.  G.  H. 

Henderson  (Proc.  Roy.  Soc.,  1925,  A,  109,  157 — 165 ;  cf.  ibid.,  1922, 
A,  102,  496). — The  ratio  of  the  number  of  doubly  charged  to  the 
number  of  singly  charged  a-particles  in  equilibrium  has  been  found 
quantitatively,  by  an  ionisation  method,  under  various  conditions. 
With  a-particles  of  initial  velocities  of  T922X109 — 0-769  X  109 
cm. /sec.,  it  was  found  that  the  above  ratio  at  any  velocity  was 
independent  of  the  material  (gold,  mica,  aluminium,  silver,  or 
copper)  through  which  the  a-particles  have  passed.  The  variation 
of  the  ratio  with  the  velocity  of  the  a-particles  was  determined  and  is 
given  approximately  by  n=6-4 — 4-2  V  j  F0,  where  V  is  the  velocity 
of  the  a-particle,  and  Fo=l-922xl09  cm. /sec.  F.  G.  T. 

[3-Ray  Spectra  of  Thorium  Disintegration  Products.  D.  H. 

Black  (Proc.  Roy.  Soc.,  1925,  A,  109,  166 — 176). — An  analysis  of 
the  (3-ray  spectra  of  thorium-1?  and  thorium-C'-f-I)  has  been  made 
by  separating  the  [3-rays  into  a  spectrum  by  a  magnetic  field,  using 
a  focussing  method.  For  thorium-1?,  17  lines  were  measured,  that 
at  Hp  1398  being  of  extremely  high  intensity.  Of  these  lines,  4  are 
ascribed  to  the  conversion  of  the  ordinary  K  X-radiation  of 
thorium-I?.  For  thorium-C'-j-D  16  lines  were  measured,  the 
strongest  being  at  Hp  541.  A  group  of  lines  of  energies  more  than 
2-5  X  10s  volts  was  recorded,  probably  due  to  thorium-D,  and 
arising  from  the  conversion  of  a  single  y-ray  in  the  K  and  L  levels 
of  the  atom.  The  analysis  of  these  spectra  affords  strong  support 
for  the  hypothesis  that  the  lines  of  the  [3 -ray  spectra  are  due  to  the 
conversion  of  y-rays  in  the  various  absorption  levels  of  the  atoms 
concerned.  F.  G.  T. 
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Absorption  and  Scattering  of  y-Rays.  N.  Ahmad  ( Proc . 
Roy.  Soc.,  1925,  A,  109,  206—223;  cf.  A.,  1924,  ii,  440,  582).— 
Experiments  have  been  made  to  test  the  hypothesis  suggested  by 
Compton  ( Physical  Rev.,  1923,  [ii],  21,  483)  and  by  Debye  (Physikal. 
Z.,  1923,  24,  161)  by  comparing  the  theoretical  total  absorption  due 
to  scattering  with  that  given  by  the  general  absorption  relation 
characterising  each  beam.  A  further  test  was  made  by  comparing 
direct  measurements,  obtained  by  means  of  a  conical  ionisation 
chamber  capable  of  rotation  about  the  middle  of  the  radiator,  of  the 
intensity  of  rays  scattered  within  a  small  cone  with  that  given  by 
theory.  The  results  of  these  experiments  were  in  general  agree¬ 
ment  with  the  formulae  obtained  by  Compton  on  a  classico- quantum 
basis.  The  y-rays  from  a  radium  standard  were  hardened  by  filters 
of  iron,  lead,  or  mercury,  and  their  absorption  by  aluminium,  copper, 
tin,  and  lead  investigated  by  a  modified  form  of  balance  method. 
In  every  case  the  atomic  absorption  coefficient,  ya,  is  closely  repre¬ 
sented  by  the  expression  ya—AZ^BZ^,  where  A  and  B  are  con¬ 
stants  for  a  particular  beam,  although  decreasing  steadily  as  the 
rays  become  harder,  and  Z  is  the  atomic  number.  The  right-hand 
terms  represent  the  scattering  and  fluorescence  absorptions,  respect¬ 
ively.  The  y-rays,  in  their  absorption  by  the  elements  investigated,, 
thus  obey  the  same  general  law  as  A -rays  of  much  lower  frequency. 
By  assuming  the  validity  of  the  X3  law,  the  mean  effective  wave¬ 
lengths  of  the  beams  were  calculated,  values  being  obtained  only 
slightly  less  than  those  deduced  on  Compton’s  theory  from  the 
scattering  terms.  Determinations  of  the  spectral  distribution  of 
energy  indicate  that  the  homogeneous  y-rays  are  superimposed  on 
a  background  of  general  radiation  which  contains  a  considerable 
fraction  of  the  total  y-ray  emission,  with  a  maximum  near  0-02  A. 
Measurements  of  the  intensities  of  the  rays  scattered  within  a 
definite  cone  for  two  positions  of  the  revolving  ionisation  chamber 
gave  results  one-third  to  one-fifth  of  those  predicted  by  classical 
theory,  but  only  about  10%  lower  than  those  calculated  from 
Compton’s  formula  for  the  angular  distribution  of  the  scattered  rays. 

F.  G.  T. 

Heating  Effects  of  the  y-Rays  of  Radium-B  and  Radium-C. 

C.  D.  Ellis  and  W.  A.  Wooster  (Phil.  Mag.,  1925,  [vi],  50,  521 — 
536). — In  an  apparatus  automatically  compensated  for  the  heating 
due  to  a-particles,  the  heating  effect  of  the  total  y-rays  emitted 
by  one  curie  of  radium-5  and  radium-C  has  been  found  to  be 
cal. /hour.  From  the  value  of  the  ratio  of  the  y-ray 
energies  0T0  determined  from  the  absorption  coefficient  measure¬ 
ments  of  Ahmad  (A.,  1924,  ii,  440,582)  0-86  cal. /hour  is  attributed 
to  radium-5  and  7-7  cal. /hour  to  radium-61,  corresponding  with 
1-85  x  105  and  16*6  x  106  volt  per  disintegrating  atom,  respectively. 

A.  E.  M. 

Atomic  Disintegration  by  a-Particles.  G.  Kirsch  ( Physikal , 
Z.,  1925,  26,  457 — 465). — In  amplification  of  the  £i  explosion  ” 
theory,  it  is  suggested  that  atomic  disintegration  by  means  of 
a-particle  bombardment  occurs  in  two  steps.  The  first  is  the 
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assimilation  of  the  a-particle  into  the  nucleus,  and  the  second  the 
immediate  expulsion  of  the  H-particle.  These  two  processes  are 
nearly  simultaneous  ;  the  life  of  the  intermediate  product,  which,  in 
the  case  of  a  nitrogen  nucleus,  is  a  fluorine  isotope,  is  of  the  order  of 
10~10  second.  The  energy  with  which  the  H-particle  is  emitted  is 
regarded  as  independent  of  its  direction,  and  the  impulse  law  is 
assumed  to  hold  in  each  stage  of  the  process.  Calculations  are  made 
of  the  differences  of  energy  content  of  fluorine  isotopes  formed  by  the 
assimilation  into  the  nitrogen  nucleus  of  a-particles  of  various 
initial  velocities.  Comparison  of  these  differences  with  those  of  the 
energy  contents  of  H-particles  emitted  by  the  disintegration  of  these 
fluorine  isotopes  shows  that  the  emission  is  accompanied  by  just  as 
much  energy  as  was  contributed  by  the  a-particle,  so  that,  in  all 
circumstances,  the  final  product  has  the  same  energy  content. 
These  assumptions  are  supported  by  a  study  of  the  absorption  curves 
of  the  H-particles  from  nitrogen  under  various  conditions  of  bom¬ 
bardment  by  a-particles.  The  absorption  curves  of  H-particles 
from  aluminium  differ  markedly  from  those  from  nitrogen,  in  that 
some  particles  of  very  long  range  are  emitted,  the  energy  of  which,  in 
some  cases,  is  double  that  predicted  by  theory.  Several  reasons  are 
suggested  for  this  fact,  and  the  conclusion  is  reached  that  the 
emitted  H-particles  are  not  derived  from  protons  situated  in  a 
single  energy  level,  but  that  an  innermost  level,  of  maximum  energy, 
exists  which  can  receive  energy  only  from  those  a-particles  which 
have  a  maximum  velocity  and  which  strike  the  nucleus  centrally. 
The  emission  of  H-particles  from  nitrogen,  aluminium,  and  other 
elements  is  considered  on  the  basis  of  the  structure  of  the  kernel 
suggested  by  the  author  (A.,  1921,  ii,  150;  1924,  ii,  380),  and  the 
existence  of  the  group  of  four  protons  and  two  electrons  as  a  sub¬ 
sidiary  unit  is  supported.  It  is  further  suggested  that  in  building 
up  the  kernel  from  such  units  (“  quasi  H-particles  ”)  and  free 
electrons,  levels  of  energy  exist  in  the  nucleus  equal  in  number  to 
the  electron  shells  external  to  the  nucleus,  so  that  the  periodicity 
of  the  elements  is  a  property  directly  related  to  the  kernel- 
structure.  In  considering  the  forces  which  bind  the  kernel  together, 
it  is  shown  that  if  the  charges  in  the  nucleus  are  regarded  as  rotating 
with  an  impulse  moment  mvr=hj 2-r,  the  field-energy  of  negative 
charges  becomes  many  times  greater  than  that  of  stationary  elec¬ 
trons,  and  that,  in  such  circumstances,  a  proton  in  a  one -quantum 
orbit  of  10~12  cm.  radius  may  be  in  equilibrium  with  an  attracting 
point-charge  of  magnitude  2-88e.  F.  G.  T. 

Atomic  Weight  of  the  Gold  obtained  from  Mercury  by 
Miethe  and  Stammreich.  O.  Hokigschmid  and  E.  Zintl 
{Z.  anorg.  Chem.,  1925,  147,  262 — 264;  cf.  Miethe  and  Stammreich, 
A.,  1924,  ii,  874;  Natvrwiss.,  1924,  12,  597,  1211). — The  atomic 
weight  of  the  gold  so  obtained  was  determined  by  the  authors’ 
potentiometric  method  and  agrees  with  that  of  ordinary  gold. 

J.  S.  C. 

Transformation  of  Mercury  into  Gold.  A.  S.  Russell 
{Nature,  1925,  116,  312). — Theoretical  considerations  lead  to  the 
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suggestion  that  the  transformation  of  lead  into  thallium  is  as 
possible  as  that  of  mercury  into  gold.  If  the  masses  of  the  thallium 
isotopes  are  203  and  205,  and  its  atomic  weight,  as  recently  deter¬ 
mined,  is  204-4,  that  element  is  an  exception  to  the  rule  whereby, 
when  any  element  of  odd  atomic  number  possesses  two  isotopes, 
the  heavier  is  never  in  excess.  Possibly,  therefore,  the  excess  of  the 
isotope  205  may  be  due  to  a  natural  process  involving  absorption 
of  an  electron  by  the  nucleus  of  the  lead  isotope  205.  A.  A.  E. 

Transmutation  of  Uranium  into  Uranium -A'.  A.  Gaschler 
( Nature ,  1925,  116,  396 — 397). — Priority  is  claimed  against  Miethe 
for  the  transmutation  of  mercury  into  other  elements.  The  be¬ 
haviour  of  uranium  and  thorium  and  their  salts  in  the  electric  arc 
and  in  the  glow  discharge  in  evacuated  tubes  has  been  examined, 
but  no  alteration  in  the  radioactivity  or  chemical  activity  could  be 
observed.  When,  however,  strong  rushes  of  momentary  high-' 
tension  currents  are  passed,  during  30  hrs.,  between  tungsten 
electrodes  in  a  silica  tube  containing  mercury  and  uranium  oxide, 
increasing  radioactivity  was  observed,  due  to  the  production  of 
uranium- A.  A  variation  of  the  experimental  conditions  allows  of 
the  production  of  relatively  large  quantities  of  uranium-X  in  30  mins. 

A.  A.  E. 

Occurrence  of  Helium  and  Neon  in  Vacuum  Tubes.  R.  W. 

Riding  and  E.  C.  C.  Baly  ( Proc .  Roy.  Soc .,  1925,  A,  109, 186—193). 
— By  bombardment  of  a  hollow  anticathode  coated  with  the  nitride 
of  magnesium  or  of  aluminium  and  placed  in  the  focus  of  a  concave 
cathode  in  a  tube  containing  oxygen,  the  nitrogen  atoms  are  dis¬ 
integrated,  helium,  hydrogen,  and  neon  being  found  as  products. 
Previous  failures  to  repeat  the  results  of  Collie  and  Patterson 
(T.,  1913,  103,  419)  are  attributed  to  the  strong  occlusion  of  the 
rare  gases  in  the  electrode  splash.  By  heating  the  powdered 
discharge  tubes,  after  60  hrs’.  discharge,  at  800°  in  a  vacuum  a 
considerable  amount  of  helium  was  obtained.  With  a  single 
induction  coil  giving  a  6-inch  spark,  the  rare  gases  were  always 
obtained,  only  minor  variations  in  their  amounts  being  observed 
when  the  hammer  break  was  replaced  by  a  mercury  break  and 
when  a  condensed  discharge  was  used.  Negative  results  were 
obtained  when  a  larger  coil  was  used.  F.  G.  T. 

Chemical  Activity  of  Helium.  E.  H.  Boomer  (Proc.  Roy. 
Soc.,  1925,  A,  109,  198 — 205;  cf.  Manley,  this  vol.,  ii,  144). — 
When  helium  is  subjected  to  an  intense  electronic  bombardment 
(1000  volts,  5 — 10  milliamp.)  at  low  pressures  in  the  presence  of  a 
heated  tungsten  filament,  both  helium  and  tungsten  disappear 
and  a  black  deposit  is  formed.  In  general,  the  atomic  ratio  between 
the  loss  in  weight  of  the  filament  and  the  loss  of  helium  was  1:2, 
but  the  proportion  of  tungsten  was  increased  when  a  large  amount 
of  mercury  was  present  in  the  discharge  tube.  In  nitric  acid  or 
potassium  hydroxide,  the  black  deposit  was  decomposed  with  the 
evolution  of  helium,  and  the  formation  of  tungstic  oxide  or  a  clear 
solution.  If  the  ratio  of  tungsten  to  helium  which  had  disappeared 
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was  greater  than  1  :  2,  only  the  amount  of  tungsten  necessary  to 
form  WHe2  was  dissolved  from  the  black  deposit  in  potassium 
hydroxide,  the  tungsten  in  excess  of  this  ratio  remaining  in  the 
metallic  state.  The  rate  of  disappearance  of  helium  was  greatest 
in  the  pressure  range  0-1 — 0-45  mm.,  reaching  a  value  4 — 5  mm.3 
helium  at  N.T.P.  per  minute.  The  velocity  of  the  reaction  decreased 
as  the  discharge  voltage  was  decreased,  and  was  markedly  affected 
by  the  material  composing  the  leads,  or  by  the  presence  of  mercury 
vapour.  Strong  evidence  has  been  obtained  for  the  existence  of  the 
distinct  and  stable  compound  WHe2,  tungsten  helide ,  and  less  certain 
evidence,  by  analogous  methods,  that  helium  unites  with  the 
vapours  of  mercury,  iodine,  phosphorus,  and  sulphur  to  form  com¬ 
pounds  which  are  stable  at  the  temperature  of  liquid  air,  and 
decompose  at  slightly  higher  temperatures.  F.  G.  T. 

Nature  of  Radiation.  J.  C.  Slater  ( Nature ,  1925, 116,  278). — 
Discussion.  A.  A.  E. 

Equilibrium  between  Matter  and  Radiation.  0.  Stern 
(Z.  Elektrochem.,  1925,  31,  448 — 449). — On  the  basis  of  the  funda¬ 
mental  relativistic  equation  U—mc 2  and  of  Nernst’s  heat  theorem, 
an  expression  is  developed  for  the  number  of  atoms  per  cm.3  in 
equilibrium  with  black  radiation  at  a  given  temperature. 

W.  A.  C. 

Equilibrium  between  Radiation  and  Matter.  W.  Westphal 
(Z.  Physik,  1925,  33,  557 — 562). — The  distribution  of  energy  is 
calculated  for  an  enclosed  space  containing  stationary  radiation  and 
molecules  of  a  perfect  gas  in  a  stationary  state  and  possessing  a 
single  specific  frequency.  E.  B.  L. 

Theory  of  Atomic  Structure.  P.  Jordan  (Z.  Physik,  1925, 
33,  563 — 570). — Pauli’s  arrangement  (this  vol.,  ii,  339)  of  the  com¬ 
plex  terms  of  the  spectrum  of  an  atom  in  weak  and  strong  magnetic 
fields  and  of  the  multiplicity  of  states  of  the  atom,  leads  to  more 
definite  grouping  of  the  valency  electrons  than  was  previously 
possible.  E.  B.  L. 

Equilibrium  Principle  of  G.  N.  Lewis.  M.  Leontovicz 
(Z.  Physik,  1925,  33,  470 — 474). — Lewis’  principle  is  investigated  in 
connexion  with  Einstein’s  derivation  of  Planck's  formula  for  black 
body  radiation  and  is  found  to  lead  to  Wien’s  formula,  unless  it  is 
assumed  that  there  is  association  of  quanta.  E.  B.  L. 

Serious  Difficulty  in  the  Determination  of  the  Number  of 
Vibrations  Radiated  from  a  Bohr  Atom.  R.  K.  Chattjrvedi 
(Z.  Physik,  1925,  33,  660 — 663). — The  difficulty  is  to  account  for 
the  emission  of  a  coherent  train  of  waves  in  the  time  allowed  by 
the  leap  from  one  Bohr  orbit  to  another.  E.  B.  L. 

Structure  of  Zinc.  H.  Collins  ( Chem .  News,  1925,  131,  145 — 
149). — Speculative.  From  the  laws  of  relative  volume  and  of  heats 
of  formation  the  structure  of  zinc  is  deduced  as  KCN.  A.  R.  P. 
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Absorption  Spectra  of  Mixed  Metallic  Vapours.  II. 
Spectra  of  Volatile  Compounds  of  Magnesium  and  the 
Alkali  Metals.  S.  Barratt  ( Proc .  Boy.  Soc.,  1925,  A,  109,  194 — 
197;  cf.  A.,  1924,  ii,  138). — Measurements  have  been  made,  at 
about  1000°,  of  the  absorption  of  the  mixed  vapours  magnesium- 
sodium,  magnesium-potassium,  magnesium-rubidium,  and  mag¬ 
nesium-caesium.  The  magnesium-sodium  spectrum  consists  of  a 
single  band  in  the  green  region/  degraded  towards  the  blue,  and 
with  a  head  at  5290-8  A.  Magnesium-potassium  vapours  of  moderate 
density  exhibit  two  bands,  one  in  the  red,  degraded  towards  the 
long -wave  side,  with  the  head  at  6549-7  A.,  and  the  other  in  the  blue, 
degraded  towards  the  short-wave  region,  with  the  head  at  4611-6  A. 
In  much  denser  vapours  a  third  band  appears  in  the  green,  degraded 
towards  the  blue,  with  the  head  at  5150-4  A.  The  magnesium- 
rubidium  spectrum  has  a  band  at  4728-1  A.,  degraded  towards  the 
blue.  Magnesium-caesium  vapours  show  two  bands,  one  shading 
off  on  either  side  of  a  maximum  at  5706  A.,  the  other,  with  a  head  at 
4839-2  A.,  degraded  towards  the  blue.  Reasons  are  advanced  for 
attributing  these  bands  to  the  molecules  of  volatile  compounds 
of  magnesium  and  the  alkali  metals.  F.  G.  T. 

Absorption  of  Light  by  Vapours  of  Lead,  Tin,  Bismuth. 
Antimony,  and  Magnesium.  A.  L.  Narayan  and  K.  R.  Rao 
(Phil.  Mag.,  [vi],  1925,  50,  645 — 649). — The  absorption  spectrum 
of  non-luminous  lead  vapour  shows,  in  addition  to  the  fundamental 
line  at  2833  A.,  a  faint  banded  spectrum,  appearing  at  about  1100°, 
extending  from  3100  to  3400  spaced  at  intervals  of  about  32  A. 
That  of  tin  vapour  showed  a  faint  reversal  of  the  line  2706-6  A. 
That  of  bismuth  at  800°  showed  the  typical  line  at  3067  A.,  a  banded 
spectrum  extending  from  2600  to  2900  with  a  spacing  of  15  A.,  and 
fine  lines  at  2721-5, 2730,  and  2745  A.,  and  at  1200°  a  further  banded 
spectrum  extending  from  6500  to  4500  with  the  spacing  varying  from 
90  to  35  A.  in  passing  from  the  red  to  the  blue.  That  of  antimony 
shows  fine  lines  at  2312  and  2306  A.,  and  a  banded  spectrum  extend¬ 
ing  from  2305  to  2250,  with  an  interval  of  about  15  A. ;  with 
increasing  temperature  a  band  spectrum  in  the  region  2830  to  3000 
and  a  fine  line  at  2770  A.  appear.  That  of  magnesium  at  high 
temperatures  shows  a  line  at  4571  A.  corresponding  with  the  change 
in  energy  level  1*8— 2p2.  A.  E.  M. 

Structure  of  the  Ultra-violet  Bands  of  Water  Vapour.  G.  H. 

Dieke  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1925,  28,  174—181). — 
The  lines  of  the  water  vapour  bands  at  3064  and  2811  are  classified. 
By  making  use  of  Watson’s  measurements  of  the  band  2811  (this 
vol.,  ii,  349)  and  a  modification  of  Heurlinger’s  arrangement  of  the 
band 3064  (“  Untersuchungen  fiber  die  Struktur  der  Bandenspektra,” 
Lund,  1918),  a  complete  analysis  of  the  bands  is  shown  to  be  possible. 
The  question  of  the  origin  of  the  bands,  whether  due  to  H20  or  to 
OH  molecules,  is  still  open.  A.  B.  M. 

Band  Spectra  Associated  with  Carbon.  F.  Baldet  ( Nature , 
1925,  116,  360). — A  claim  for  priority.  A.  A.  E. 
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Flame  Spectra  of  Carbon  Monoxide  and  Water-gas.  I. 

F.  R.  Weston  ( Proc .  Roy.  Soc.,  1925,  A,  109,  176— 186).— The 
flame  spectrum  of  carbon  monoxide,  and  the  effect  on  it  of  admixture 
of  hydrogen  in  varying  proportions,  have  been  determined.  The 
spectrum  of  pure  undried  carbon  monoxide  consists  of  a  banded 
radiation  extending  from  5000  to  2200  A.,  on  which  a  continuous 
spectrum  and  some  steam  lines  are  superimposed.  As  the  carbon 
monoxide  in  the  burning  gas  is  progressively  replaced  by  hydrogen, 
both  the  banded  and  continuous  parts  of  the  spectrum  fade  away 
until,  at  an  equimolecular  mixture  of  the  gases,  theynearly  disappear, 
only  steam  lines  remaining  visible.  The  intensity  of  these  lines 
increases  with  the  amount  of  hydrogen,  reaching  a  maximum  in  the 
spectrum  of  pure  hydrogen.  At  the  same  time,  a  rapid  shortening 
of  the  ultra-violet  end  of  the  continuous  spectrum  occurs.  The 
spectrum  of  carbon  monoxide  burning  in  various  supporting 
atmospheres  (air,  “  argon  air,”  dried,  undried,  and  6%  ozonised 
oxygen,  nitrous  oxide)  was  photographed.  With  undried  air,  the 
continuous  part  of  the  spectrum  is  intensified  and  prolonged.  Dried 
oxygen  has  the  effect  of  diminishing  the  intensity  of  the  steam  lines. 
By  burning  carbon  monoxide  in  oxygen  at  various  pressures  it  was 
found  that  as  the  pressure  is  reduced  the  banded  spectrum  becomes 
more  distinct  and  the  continuous  part  less  intense,  without  any 
alteration  of  the  positions  of  the  bands.  Measurements  are  given 
of  the  intensity  and  distribution  of  the  band  spectrum  of  carbon 
monoxide  burning  in  air.  It  is  concluded  that  in  the  flame  of  undried 
carbon  monoxide  two  sets  of  independent  reactions  occur  simul¬ 
taneously,  (a)  direct  combination  of  carbon  monoxide  and  oxygen, 
exciting  radiations  which  give  rise  to  the  continuous  and  banded 
parts  of  the  spectrum  and  to  the  blue  colour  of  the  flame,  and  (6)  re¬ 
action  between  carbon  monoxide  and  oxygen  molecules  giving  rise 
to  steam  lines  in  the  spectrum.  Addition  of  hydrogen  causes  the 
second  reaction  to  predominate.  F.  G.  T. 

Red  Cyanogen  Spectrum  in  Daniel's  Comet  (1907).  F. 

Baldet  ( Compt .  rend.,  1925,  181,  331 — 333). — Re-examination  of 
plates  taken  in  1907  shows  that  the  red  band  of  the  comet  originates 
in  the  red  group  of  bands  due  to  cyanogen  which  are  observed  in  the 
carbon  arc.  In  the  comet  the  bands  are  very  intense  and  are 
superimposed  on  a  fairly  intense  continuous  spectrum.  R.  A.  M. 

Infra-red  Absorption  Spectra  of  Organic  Derivatives  of 
Ammonia.  I.  Aniline  and  some  Mono-  and  Di-alkyl- 
anilines.  F.  K.  Bell  ( J .  Amer.  Chem.  Soc.,  1925, 47,  2192 — 2207). 

• — The  absorption  spectra  of  aniline,  methyl-  and  dimethyl-,  methyl- 
ethyl-,  ethyl-  and  diethyl-,  n-propyl-  and  di-w-propyl-,  %-butyl- 
and  di -w-butyl-,  and  isoamyl-anilines  between  1*0  and  12-0g  have 
been  measured  and  plotted,  the  accuracy  of  the  absorption  curves 
being  within  0-05g.  The  main  conclusions  are  as  follows  :  am¬ 
monia  shows  a  single  deep  band  at  2-98g  (Coblentz,  Carnegie  hist. 
Pub.,  1905,  35,  53),  whilst  in  aniline  this  shifts  to  2-Sg  and  the  3- 25a 
band  of  benzene  appears.  In  the  monoalkylanilines,  the  2-8g  band 
becomes  shallower  and  the  3-25g  band  shifts  to  3-3g  and  is  con- 
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sistently  deeper  than  the  2-8;j.  band,  whilst  in  the  dialkylanilines  the 
latter  almost  disappears  and  the  3-3/x  band  becomes  deeper.  Thus 
with  progressive  substitution  in  ammonia  the  specific  influence  of 
tervalent  nitrogen  on  absorption  in  the  region  2-8y  progressively 
diminishes.  In  the  region  2-7 — 3-4 y,  therefore,  the  absorption 
permits  a  pronounced  qualitative  differentiation  between  aniline, 
mono-  and  di-alkylanilines.  J.  W.  B. 

Absorption  Spectra  of  Pyruvic  Acid.  Existence  of  Tauto¬ 
meric  Forms.  V.  Henri  and  C.  Fromageot  {Bull.  Soc.  chim., 
1925,  [iv],  37,  845 — 853). — The  study  of  absorption  spectra 
gives  a  ready  method  of  proving  the  presence  of  tautomeric  forms, 
since  the  ultra-violet  absorption  by  a  molecule  with  a  double  bond 
between  two  carbon  atoms  is  much  stronger  than  that  by  a  molecule 
with  a  double  bond  between  a  carbon  and  an  oxygen  atom.  In  concen¬ 
trated  solutions  of  pyruvic  acid  the  acid  is  almost  entirely  in  the  keto 
form,  but  the  intensity  of  absorption  increases  with  dilution,  and  the 
presence  of  a  double  bond  between  two  carbon  atoms  is  indicated. 
A  formula  is  given  for  calculating  the  growth  of  the  enol  form  with 
dilution,  from  which  it  appears  that  the  growth  of  the  enol  form 
increases  tenfold  when  the  concentration  drops  from  OTA  to 
0-01 N,  and  is  only  increased  one  and  a  half  times  on  dropping  from 
0-01A  to  0002A.  A  study  of  the  influence  of  the  pa  of  the  medium 
shows  that  the  amount  of  the  enol  form  increases  with  the  alkalinity 
of  the  solution.  The  biological  significance  of  these  results  is  pointed 
out.  L.  L.  B. 

Ultra-violet  Absorption  Spectra  of  Mono-  and  Di-deriv¬ 
atives  of  Benzene.  F.  W.  Klingstedt  ( Acta  Acad.  Aboensis 
Math.  Phys.,  1924,  3,  1 — 82 ;  from  Chem.  Zentr.,  1925,  i,  2286 ; 
cf.  A.,  1923,  ii,  48). — The  absorption  of  ultra-violet  radiations  up  to 
1944  A.  has  been  examined  quantitatively  for  toluene,  phenol, 
aniline,  the  xylenes,  cresols,  toluidines,  and  dihydroxybenzenes. 
All  compounds  which  show  narrow  absorption  bands  in  the  vapour 
state  give  also  in  indifferent  solvents  spectra  with  narrow  (10 — 30  A.) 
bands  similar  to  the  spectra  of  their  vapours.  The  characteristics 
of  the  absorption  spectra  of  the  compounds  mentioned  are  described, 
Substitution  in  the  benzene  nucleus  by  methyl,  hydroxyl,  or  amino 
groups  results  in  a  displacement  of  the  selective  absorption  towards 
the  red,  an  increased  total  absorption  in  the  inner  ultra-violet,  an 
increase  in  the  molecular  absorption  coefficient  of  the  strongest  inner 
bands,  and  a  change  in  the  number,  form,  and  distribution  of  the 
different  bands.  Similar  effects  are  observed  in  substituted  toluene 
derivatives.  The  selective  absorption  of  para  derivatives  is  dis¬ 
tinguished,  apart  from  the  nature  of  the  substituent,  by  a  large 
number  of  sharply  defined  narrow  bands,  begins  at  longer  wave¬ 
lengths,  and  is  more  marked  in  the  extreme  ultra-violet  than  is  the 
case  with  the  other  isomerides.  Ortho  and  meta  derivatives  are 
similar  in  the  middle  ultra-violet  and  to  a  certain  extent  in  the  outer 
ultra-violet.  The  absorption  spectra  of  the  hydrocarbons  examined 
have  no  definite  benzene  character.  The  absorption  spectra  of  the 
phenols,  apart  from  those  parts  of  the  spectra  of  para  derivatives 
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which  contain  numerous  bands,  are  generally  similar.  The  amines 
are  generally  similar  in  their  absorption  spectra  up  to  the  outer 
ultra-violet,  except  that  aniline  and  p-toluidine  have  narrow  bands 
in  the  inner  ultra-violet.  G.  W.  R. 

General  Nature  of  Band  Spectra.  J.  W.  Nicholson  (Phil. 
Mag.,  1925,  [vi],  50,  650 — 662). — A  theoretical  discussion  of  band 
spectra,  directing  attention  to  the  relationships  between  line  and 
band  spectra.  A  formula  is  suggested  which  contains  as  a  funda¬ 
mental  constant  a  Rydberg  constant  only.  Some  terms  arise  from 
ordinary  quantum  theory  as  applied  to  electronic  orbits,  whilst 
others  arise  from  the  quantising  of  the  degrees  of  freedom  of  the 
nuclei.  A.  E.  M. 

Complementary  Researches  on  the  Structure  and  Distri¬ 
bution  of  Band  Spectra.  H.  Deslandres  (Compt?  rend.,  1925, 
181,  265 — 271 ;  cf.  this  vol.,  ii,  736). — The  infra-red  bands  of 
the  simple  gases  oxygen,  carbon  monoxide,  hydrogen  cyanide, 
ammonia,  water,  and  methane  can  be  expressed  by  the  relation 
v=qd1/rs,  where  dx  is  a  universal  constant  1062-5  and  q,  r,  and  s  are 
integers.  The  data  for  ammonia  are  examined  in  detail  and  are 
found  to  agree  with  the  relation  very  well.  Hydrogen  fluoride, 
chloride,  and  bromide  also  exhibit  bands  related  to  the  uni¬ 
versal  frequency.  Although  the  data  are  incomplete,  a  tentative 
analysis  is  put  forward  suggesting  that  the  constant  frequency- 
differences  characteristic  of  sub-groups  are  also  small  sub-multiples 
of  the  constant.  The  author  agrees  with  Baly  (“  Spectroscopy,” 
vol.  1,  1924)  that  the  infra-red  region  is  of  primary  importance  for 
radiation  theories  of  reaction.  R.  A.  M. 

Experimental  Determination  of  the  Critical  Excitation 
Frequency  for  the  Production  of  Fluorescent  X-Radiation. 

S.  K.  Allison  and  W.  Duane  ( Proc .  Nat.  Acad.  Sci.,  1925,  11, 
485 — 489;  cf.  Physical  Rev.,  1925,  [ii],  25,  581). — Experiments  in 
which  the  fluorescent  radiation  wTas  excited  in  a  silver  plate  by 
primary  radiation  from  a  tungsten  target  show  that  to  produce  a 
fluorescent  line  spectrum  the  primary  radiation  must  contain  A -rays 
of  frequency  at  least  as  great  as  that  of  the  corresponding  critical 
absorption,  this  frequency  being  the  same  for  all  lines  in  the  series. 
The  wave-lengths  of  the  K-jlx  and  K a2  lines  in  the  fluorescent  silver 
spectrum  are  0-55834  and  0-56266  A.,  respectively.  J.  S.  C. 

Photographic  Sensitometry  with  Fluorescent  Oils.  G.  R. 

Harrison  (J.  Opt.  Soc.  Amer.,  1925,  11,  113 — 123). — The  changes 
in  sensitivity  and  contrast  produced  in  several  brands  of  photo¬ 
graphic  plates  by  coatings  of  fluorescent  oils  have  been  studied 
through  the  wrave-length  range  2200 — 3800  A.  Characteristic 
curves  are  given  for  the  coated  plates.  Some  plates  show  a  maximum 
sensitivity  increase  with  a  thick  coating  of  oil,  others  with  a  thin 
coating.  Clear  paraffin  oil  gives  the  maximum  sensitivity  increase, 
whilst  light  lubricating  oil  has  more  effect  on  the  contrast.  The 
exposures  required  may  be  cut  down  400-fold  by  oil  treatment. 
With  some  oils,  a  gain  in  sensitivity  is  achieved  only  when  the 
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intensity  of  the  incident  light  is  above  a  certain  value,  below  which 
the  sensitivity  is  diminished.  The  sensitivity  is  generally  decreased 
for  wave-lengths  longer  than  2500  A.  Contrast  improvement  may 
be  obtained  even  up  to  3800  A.  The  sensitivity  of  a  plate  uniformly 
oiled  is  constant  over  its  surface  to  within  1  %.  S.  B. 

Activating  Element  in  Luminescent  Boron  Nitride.  E. 

Tiede  and  H.  Tomaschek  (Z.  anorg.  Chem.,  1925,  147,  111 — 122; 
cf.  A.,  1921,  ii,  74;  Z.  Elektrochem.,  1923,  29,  303). — Experiments 
are  described  which  show  that  specimens  of  boron  nitride  exhibit 
luminescence  only  when  small  quantities  of  carbon  are  present. 

J.  S.  C. 

Economy  Coefficients  of  Phosphorescent  Substances.  F. 

Schmieder  (Ann.  Physik,  1925,  [iv],  77,  381 — 416). — The 
economy  coefficient,  defined  as  the  ratio  of  the  energy  of  the  emitted 
to  that  of  the  exciting  light,  has  been  measured  for  three  phos¬ 
phorescent  calcium  sulphide  preparations,  employing  exciting  light 
of  wave-lengths  365  and  435  gg.  A  method  is  described,  based  on 
Lenard’s  differential  equation  for  the  light  emission  of  phosphorescent 
substances,  in  which  the  total  transmitted  and  phosphorescent  light 
emerging  from  a  monochromatieally  illuminated  layer  of  a  phos¬ 
phorescent  substance  is  measured  by  a  photo-electric  cell.  The 
transparency  of  the  layer  is  determined  by  measuring  the  trans¬ 
mission  of  light  of  the  non-exciting  wave-length  546  gg.  Measure¬ 
ments  were  made  of  the  intensity  of  the  phosphorescent  bands  of 
the  preparations  CaBia,  ZnCua,  CaCua,  at  a  series  of  temperatures. 
The  possible  sources  of  error  in  the  method  are  investigated  in  detail, 
and  all  assumptions  subjected  to  experimental  tests.  For  the  above 
phosphorescent  substances,  in  the  order  given,  the  mean  economy 
coefficients  for  exciting  light  of  wave-length  435  gg  are  0-97,  0-835, 
0-75,  and  for  light  of  wave-length  365  gg,  0-82,  0-731,  0-63,  respect¬ 
ively.  The  results  confirm  Lenard’s  conclusion  that  for  each 
quantum  of  exciting  light  absorbed,  one  quantum  of  emitted  light 
appears.  Evidence  was  obtained  that  some  of  the  emission  centres 
are  able  under  certain  conditions  to  emit  more  light  energy  than  they 
absorb,  the  excess  energy  arising  possibly  from  the  kinetic  energy 
of  the  atoms  composing  the  emission  centre,  or  from  the  thermal 
energy  of  the  centres.  F.  G.  T. 

Dependence  on  Temperature  of  the  Internal  Friction  and 
Electrical  Conductivity  of  Aqueous  Solutions.  M.  Wien 

( Ann .  Physik,  1925,  [iv],  77,  560 — 586;  cf.  Physikal.  Z.,  1924,  25, 
559). — A  review  of  data  for  the  effect  of  temperature  on  the  elec¬ 
trical  conductivity  of  aqueous  solutions  supports  the  view  that  the 
initial  temperature  coefficient  comprises  the  two  effects  of  a  change 
of  viscosity  of  the  solvent,  which  occurs  in  an  imperceptibly  short 
time,  and  of  a  second  effect,  which  is  not  instantaneous,  and  is 
dependent  on  the  ions  in  solution.  The  temperature  coefficient  of 
the  fluidity  of  water  and  of  aqueous  solutions  can  be  expressed  by 
the  formula  oc=l /(a-'-bt),  where  a  and  b  are  constants.  The 
temperature  coefficients  of  the  electrical  conductivity  of  these  solu- 
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tions,  plotted  against  temperature,  lie  on  curves  which  are  parallel 
to  those  for  the  temperature  coefficients  of  the  fluidity,  so  that  in 
the  range  0 — 100°,  the  expression  (3=a-|-y  holds,  where  and  a 
are  the  temperature  coefficients  of  the  conductivity  and  the  fluidity, 
respectively.  With  the  exception  of  sodium  carbonate  solutions, 
y  is  negative.  It  has  values  for  neutral  salts  between  — 0-2  and 
—0-3,  for  bases  between  —0-5  and  —0*7,  and  for  acids  between 
—0*8  and  — 1*6;  it  is  a  characteristic  of  a  given  ion.  For  most 
solutions,  y  is,  within  the  limits  of  experiment,  independent  of 
temperature,  and  only  slightly,  if  at  all,  dependent  on  the  concen¬ 
tration.  Except  with  phosphoric  and  hypophosphorous  acid  solu¬ 
tions,  the  constancy  of  y  holds  over  the  range  0*0001 — 0-05714-solu- 
tions.  The  chief  deviations  from  constancy  of  y  with  temperature 
change  are  shown  with  solutions  of  sulphuric  and  hydrochloric 
acids,  and  of  copper  sulphate.  The  significance  of  y  is  discussed, 
and  it  is  shown  that  most  theories  of  solution  afford  simple  explan¬ 
ations  for  it.  By  integration  of  the  expression  (J=a-f-y,  the  expres¬ 
sion  Xt=l^{l-{-qT(t~T)\Pey(t~r)  is  obtained  for  the  conductivity  of 
the  solution,  where  {1-%/t(£— r)jp  represents  the  dependence  of  the 
fluidity  of  the  solution  on  temperature,  and  the  term  e>“-r) 
depends  on  the  nature  of  the  ions .  This  expression  accords  extremely 
well  with  experimental  data,  for  such  diverse  solutions  as 
0-00097 J/-sodium  chloride  and  l*014f!f-hvpophosphorous  acid. 

F.  G.  T. 

Dependence  of  Dielectric  Constant  of  Aqueous  Solutions  on 
Temperature.  L.  Kockel  (Ann.  Physik,  1925,  [iv],  77,  417 — 
447). — A  sensitive  apparatus  is  described  by  which  measurements 
may  be  made  of  the  dielectric  constants  of  liquids  with  conductivi¬ 
ties  up  to  5  X  1 0  5  mho.  Numerous  measurements  were  made  with 
water,  and  with  sucrose  solutions  containing  up  to  40%  of  sucrose  at 
temperatures  between  0°  and  100°,  and  with  carbamide  solutions 
containing  up  to  15%  of  carbamide  between  —4*3°  and  63°.  The 
following  values  were  obtained  for  the  mean  temperature  coefficients 
of  sucrose  solutions  between  0°  and  100°:  10%,  0*392%;  20%, 
0*395%;  30%,  0*403%;  40%,  0-412%.  The  values  for  water 
between  0°  and  100°  may  be  represented  by  the  expression  e  = 
87-9e'0  0047i.  A  more  accurate  value  of  the  coefficient  in  this 
expression  is  0-00481  between  0°  and  50°,  and  0-00445  between  50° 
and  100°.  The  behaviour  of  carbamide  is  abnormal  in  that  its 
presence  raises  the  dielectric  constant  of  water,  and  the  alteration  of 
dielectric  constant  of  its  solutions  on  heating  above  35°  is  irre¬ 
versible,  although  no  decomposition  can  be  detected  in  the  solution. 
The  results  for  water  show  no  agreement  wfith  Debye’s  theory  ( Verb . 
phys.  Ges.,  1913,  15,  777)  and  only  an  approximate  one  with  that  of 
Gans  (Ann.  Physik,  1921,  [iv],  64, 498).  The  variation  of  dielectric 
constant  with  concentration  is  in  qualitative  agreement  with  the 
results  of  other  workers.  F.  G.  T. 

Molecular  Fields  and  their  Volumes.  A.  Batschinski  (Bull. 
Acad.  Sci.  St.  Petersbourg,  1918,  [6],  11 — 22 ;  from  Chem.  Zentr.,  1925,  i, 
2528). — The  volume  of  an  atom  is  only  accounted  for  to  a  small  extent 
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by  the  nucleus  and  the  electrons,  the  greater  part  consisting  of 
electrical  fields.  Similarly,  the  volumes  of  molecules  consist  largely 
of  interstitial  spaces.  Molecular  volume  is  thus  rather  the  sum  of 
the  volumes  of  the  linkings  than  of  the  volumes  of  constituent 
atoms.  The  following  mean  values  in  c.c.  are  given  for  the  mole¬ 
cular  volumes  of  different  linkings  at  the  b.  p.  of  compounds 
in  which  they  occur  :  C — C  and  C — H,  7-37  ;  double  linkings,  twice 
the  value  for  single  linkings;  benzene  linkings,  5T2;  C— Cl,  25-2; 
C— Br,  31-1 ;  C— I,  41-9.  G.  W.  R. 

Contraction  Regularities  in  the  Formation  of  Solid 
Chemical  Compounds.  I.  I.  Saslavsky  (Z.  anorg.  Chem., 
1925,  146,  315 — 323). — The  molecular  volumes  MV  of  a  large  num¬ 
ber  of  compounds  are  compared  with  the  sums  of  the  atomic  volumes 
2x4 V.  The  quantity  C—MVjlAV,  the  “  contraction,”  is  calcu¬ 
lated  in  each  case.  When  similar  salts  are  compared,  this  quantity 
G  is  seen  to  exhibit  regularities  which  lead  to  the  rule  :  each  metal 
and  each  acid  radical  which  enters  into  a  compound  has  its  own 
specific  effect  on  the  contraction.  The  observed  regularities  are 
illustrated  graphically.  A.  B.  M. 

Refractive  Power  of  Atoms  for  X-Rays.  H.  Mark  and  S. 
Tolksdorf  ( Z .  Ptiysilc ,  1925,  33,  681 — 687). — Anlrydrous  strontium 
chloride  crystallises  in  the  cubical  system  of  the  type  of  fluorite, 
the  length  of  the  edge  of  the  unit  cube  being  7-00  A.  The  intensities 
of  the  interferences  indicate  that  the  deflection  produced  by  the 
ions  is  not  simply  proportional  to  the  number  of  electrons  they 
possess.  E.  B.  L. 

Critical  Potentials  and  the  Refractive  Indices  of  Elements 
and  Compounds.  B.  Davis  ( Physical  Rev.,  1925,  [ii],  26,  232 — 
240). — The  Lorentz  dispersion  formula  involves  terms  of  the  type 
Av7i/(^i2 —  r2)+A’2/(v22 — v2)+  •  •  •,  where  v  is  the  frequency  of  the 
light  and  v1  and  v2  are  natural  frequencies  characteristic  of  the 
refracting  atom  or  molecule  ;  v1  and  v2  are  identified  with  critical 
resonance  frequencies.  For  hydrogen,  the  observed  refractive 
index  is  obtained  if  the  critical  resonance  potential  is  accepted  as 
16-4  volts.  The  observed  values  are  16-0  and  16-9.  Unexcited 
molecular  hydrogen  should  therefore  have  an  absorption  band  at 
7 60  A.  For  the  vapours  of  zinc,  cadmium,  and  mercury  the  observed 
refractive  indices  are  reproduced  if  the  following  critical  resonance 
potentials  at  the  outer  levels  are  assumed  :  4-77,  4-38,  and  5-21 
volts,  respectively.  These  values  in  each  case  lie  between  values 
corresponding  with  two  strong  absorption  lines.  For  other  gases, 
the  potentials  observed  and  those  assumed  in  order  to  fit  the 
theoretical  work  are  given  below  : — ■ 

Carbon.  Nitrogen.  Oxygen.  Sulphur.  Chlorine.  Bromine.  Iodine. 

Observed:  11-5,  35  17,  29-9  15-5,  52  12-2,35  13-2,46  11-3,32  10,  21 

Calculated  :  15,  35  17,  29-9  18-5,  52  12-2,  1G-2  13-2,  35-3  11-3,  25-8  10,  13-8 

The  experimental  values  for  carbon,  nitrogen,  and  oxygen  cannot 
all  be  correct.  The  values  assumed  lie  on  a  straight  line  in  a  Moseley 
diagram.  For  helium,  neon,  and  argon,  the  observed  potentials 
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cannot  be  used  to  calculate  the  refractive  index  correctly  with  the 
equation  of  Lorentz  and  Lorenz. 

The  calculations  are  extended  to  compounds.  It  is  assumed  that 
the  heat  of  formation  is  associated  with  an  equal  energy-change  of 
the  valency  electrons.  For  water  and  ice  if  the  heats  of  formation 
are  added  to  the  critical  potentials  of  hydrogen,  the  calculated  values 
of  the  refractive  index  are  within  0*5%  of  the  observed  values.  A 
number  of  inorganic  and  organic  compounds  has  been  studied  in  this 
manner  and  excellent  agreement  between  observed  and  calculated 
values  found.  R.  A.  M. 

Tests  on  the  Accuracy  of  Measurement  with  the  Rotatory 
Dispersion  Colorimetric  Photometer.  K.  S.  Gibson  ( J .  Opt. 
Soc.  Amer.,  1925,  11,75 — 79). — The  rotatory  dispersion  photometer 
previously  described  by  Priest  (A.,  1924,  ii,  247)  has  been  subjected 
to  tests  of  its  performance,  chiefly  in  the  determination  of  intensities 
from  incandescence  lamps  etc.  The  results  are  highly  satisfactory. 

S.  B. 

Rotatory  Dispersion  Power  of  Organic  Compounds.  XVI. 
3-  and  7r-Sulphonic  Derivatives  of  Camphor.  E.  M.  Richards 
and  T.  M.  Lowry  (J.  Chem.  Soc.,  1925,  127,  1503— 1514).— The 
rotatory  dispersion  and  absorption  spectra  of  a  series  of  (3-  and 
7r-sulphonic  derivatives  of  camphor  have  been  determined  in  the 
visible  and  ultra-violet  regions.  As  in  previous  cases,  there  is  a 
discrepancy  of  nearly  100  A.  between  the  characteristic  frequencies 
deduced  for  the  low-frequency  term  by  the  two  series  of  observations. 
The  rotatory  dispersion  of  these  camphor  derivatives  can  be 
expressed  in  general  by  a  two -term  Drude  equation  containing  a  high- 
frequency  and  a  low-frequency  term,  the  former  being  identified 
with  the  fixed  asymmetric  atoms  and  the  latter  with  the  induced 
asymmetry  (A.,  1924,  ii,  373)  of  the  ketonic  group.  In  the  7r-deriv- 
atives  the  high-frequency  term  is  suppressed  or  becomes  negligible 
in  comparison  with  the  enhanced  low-frequency  term.  In  camphor - 
p-sulphonanhy  dr  amide  the  elimination  of  the  ketonic  group  results 
in  the  suppression  of  the  low-frequency  term  together  with  the 
selective  absorption  with  which  this  term  has  been  correlated. 
An  explanation  of  these  and  other  related  facts  is  sought  in  a  critical 
examination  of  the  symmetry  of  the  camphor  molecule  and  of  its 
derivatives.  The  rotation  for  light  of  any  wave-length  between 
the  limits  mentioned  can  be  calculated  from  the  Drude  equation 

in  which  the  first  term  represents 
the  partial  rotation  due  to  the  low-frequency  absorption  and  the 
second  that  due  to  the  high  frequency.  The  numerical  values  of  the 
constants  follow  (Xx— X^  is  the  difference  between  the  wave-length 
of  the  low-frequency  band  as  determined  from  the  Drude  equation 
and  the  absorption  data  respectively,  expressed  in  A.).  Ammonium 
a-bromocamphor-7T-sulphonatc  in  water :  (7=13-936,  /c1=22-015, 
X12=0-09668,  Xj— Xo=90  A.  (X=6708  to  4010) ;  ammonium  cc-ehloro- 
camphor-7T-sulphonate  in  water :  (7=20-440,  A:1  =  17-677,  Xj2= 

0-09946,  Xx — Xa=120  A.  (X=6708  to  4055);  a-bromocamphor-7r- 
sulphonethylchloroamide  in  chloroform  :  (7=14-287,  ^=25-889, 
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X12=0-09969  (x=6708to4358) ;  a-bromocamphor-7r-sulphondichloro- 
amide  in  chloroform  :  (7=10-872,  ^=23-897,  X12=0-10719  (X=6708 
to  4358) ;  camphor- (3-sulphonic  acid  in  water  :  0=28-636,  fc1=22-17, 
X12=0-08515,  k2=- 18-32,  x22=0-04945,  X1-Xa=70  A.  (x=6708 
to  3969) ;  potassium  a-chlorocamphor-fi-sulphonate  in  water  : 
(7=12-386,  ^=12-060,  a12=0-09768,  &2=5-1354,  x22=0, 

125  A.  (X=6708  to  3952) ;  potassium  a-bromocamphor-p-sulphonate 
in  water  :  (7=16-206,  ^=18-78,  X12=0-09517,  &2=5- 569,  Xt-Xa 
=55  A.  (X=6708  to  4041) ;  camphor  -  (3-s  ulphonanhydramide  in 
acetone:  (7=4-941,  =X12=X22=0,  k2=  — 10-696  (X=6708  to 

4220).  E.  E.  W. 

Calculation  of  Rotatory  Power  of  a  Tetrahedral  Molecule. 

it.  de  Mallemann  (Cornpt.  rend.,  1925,  181,  298 — 300). — An 
expression  for  the  rotatory  power  of  an  asymmetric  compound  is 
derived.  Atoms  are  assumed  to  be  situated  at  the  apices  of  a 
trirectangular  tetrahedron.  J.  S.  C. 

Production  of  Optical  Activity  in  Silver  by  Circularly 
Polarised  Light.  H.  Zocher  and  K.  Coper  (Sitzungsber.  Preuss. 
Akad.  Wiss.  Berlin,  1925,  426 — 431). — A  layer  of  silver  chloride, 
about  0-15g  thick,  was  formed  on  a  glass  plate  by  the  action  of 
chlorine  on  a  silver  film.  The  plate  wTas  exposed  to  circularly 
polarised  light  for  1  hr.  and  after  this  treatment  exhibited  perma¬ 
nently  circular  asymmetry.  The  source  of  light  was  a  very  powerful 
arc  lamp  and  the  light  was  circularly  polarised  by  Nicol  prisms  and  a 
Fresnel  total  reflection  epiped.  The  film  not  only  rotated  the 
plane  of  linearly  polarised  light  to  the  extent  of  0-25°,  but  also 
caused  the  light  to  become  elliptieally  polarised.  The  rotation  of 
the  plane  of  polarisation  was  unaffected  by  rotation  of  the  plate 
through  90°.  Circularly  polarised  light  in  nature  is  considered  a 
possible  cause  of  the  asymmetry  of  organic  structure.  F.  G.  S. 

Thermal  Expansion  of  Crystals  and  Chemical  Constitution. 

F.  A.  Henglein  (Z.  Elektrochem.,  1925,  31,  424—428). — The 
expansibilities  of  alkali  halides  have  been  measured  in  the  ranges 
0°  to  —79°  and  — 79°  to  — 184°.  All  decrease  with  temperature. 
For  a  given  cation,  the  expansibility  increases  as  the  atomic  weight 
of  the  anion  rises;  for  a  given  anion  it  diminishes  as  the  atomic 
weight  of  the  cation  rises.  Fluorides,  however,  do  not  obey  this 
rule.  W.  A.  C. 

Chemical  Constitution  and  K  Absorption  Spectra.  II. 
Investigation  of  certain  Compounds  of  Phosphorus. 

O.  Stelling  (Z.  physikal.  Chem.,  1925,  117,  161 — 174;  cf.  A.,  1924, 
ii,  139). — The  X-ray  K  absorption  spectra  of  a  number  of  quinque- 
valent  and  tervalent  compounds  of  phosphorus  and  also  of  additive 
compounds  of  tervalent  phosphorus  compounds  were  studied.  A 
systematic  connexion  between  constitution  and  the  positions  of 
absorption  bands  is  shown  to  hold  in  most  cases.  L.  F.  G. 

Chemical  Constitution  and  K  Absorption  Spectra.  III. 

0.  Stelling  {Z.  physikal.  Chem.,  1925,  117,  175 — 193 ;  cf.  preced¬ 
ing  abstract). — Lindh’s  data  of  the  X-ray  K  absorption  spectra  of 
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elements  and  compounds  are  correlated  with  chemical  constitution 
(cf.  Z.  Physik,  1925,  31,  210).  The  wave-lengths  of  the  absorption 
bands  of  elements  are  higher  than  those  of  their  compounds ; 
sulphur  is  an  exception.  With  the  same  element,  the  absorption 
bands  become  shorter- waved  as  the  valency  rises,  provided  that 
the  successively  attached  atoms  or  radicals  are  the  same.  With 
constant  valency,  the  position  of  the  absorption  bands  of  an  atom 
depends  on  the  atoms  or  radicals  directly  combined  with  it.  The 
results  are  discussed  from  the  point  of  view  of  the  deformation  theory 
(Fajans,  Z.  Kryst.,  1925,  61,  18),  and  the  use  of  X-ray  absorption 
spectra  in  the  solution  of  problems  in  chemical  constitution  is  con¬ 
sidered.  The  experimental  methods  of  Lindh  and  of  the  author 
are  compared.  L.  F.  G. 

Chemical  Constitution  and  K  Absorption  Spectra.  IV. 
Constitution  of  Phosphorous  Acid  and  Some  Derivatives. 

O.  Steeling  (Z.  physikal.  Chem.,  1925,  117,  194—208;  cf.  preced¬ 
ing  abstracts). — Previous  investigations  of  the  constitution  of  the 
phosphorous  acids  are  reviewed,  and  it  is  shown  that  the  hypothesis 
of  Rosenheim,  Schapiro,  and  Italiener  (A.,  1924,  ii,  51)  that  these 
acids  exist  in  double  molecules  in  aqueous  solution  is  based  on  an 
incorrect  interpretation  of  their  results.  A  study  of  the  X-ray 
K  absorption  spectra  leads  to  the  conclusion  that  structural  formulse 
may  be  ascribed  to  derivatives  of  phosphorous  acid  as  follows  : 
(RO)2PHX)  for  phosphorous  acid,  its  diesters,  triphenylmethyl- 
phosphorous  acid,  and  ferric  monopropyl  phosphite  (cf.  A.,  1918, 
i,  479);  (Et0)2PNa!0  for  sodium  diethyl  phosphite;  (EtO)2P-OAg 
for  silver  diethyl  phosphite ;  (H0)2PAc!0  for  inonoacetylphosphorous 
acid.  It  is  probable  that  the  diesters  and  metal  esters  form  taut¬ 
omeric  mixtures  in  solution.  L.  F.  G. 


The  Parachor  and  Chemical  Constitution.  I.  Polar  and 
Non-polar  Valencies  in  Unsaturated  Compounds.  S.  Sttgden, 
J.  B.  Read,  and  H.  Wilkins  ( J .  Chem.  Soc.,  1925, 127,  1525 — 1540). 
— The  parachor  (A.,  1924,  ii,  662)  is  calculated  from  the  orthobaric 
densities  and  the  surface  tension  and  affords  a  means  of  comparing 
molecular  volumes  under  equal  surface  tensions.  The  parachor 
is  an  additive  function  of  certain  atomic  and  structural  constants. 
It  has  been  found  that  there  are  two  values  for  the  double  bond  ;  the 
one  contributes  23-2  (mean  value)  to  the  molecular  parachor  and  the 
other  reduces  this  quantity  by  1*6  (mean  value)  units.  The  former 
is  characteristic  of  the  groups  >C— C<  and  >C— 0,  and  the  latter 


of  the  groups  ^>P^;0,  0,  in  which  r±  represents  what 


O 


the  authors  call  a  semi-polar  bond  (Lowry’s  “  mixed  ”  or  “  ionised  ” 
double  bonds,  cf.  A.,  1923,  ii,  480).  The  nature  of  the  double  linking 
in  a  number  of  compounds  containing  carbon,  nitrogen,  phosphorus, 
and  sulphur  has  been  investigated.  In  all  the  cases  examined  by 
the  authors,  semi-polar  bonds  (as  detected  by  the  parachor)  are 
formed  only  when  each  atom,  except  hydrogen,  has  attained  a  com¬ 
plete  octet.  The  octet  is  never  exceeded  and  semi-polar  bonds  are 
not  found  when  their  existence  would  necessitate  the  presence  of  a 
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sextet  around  one  or  other  of  the  atoms  concerned.  New  measure¬ 
ments  of  the  surface  tension  and  density  of  sixteen  substances  have 
been  made,  using  for  the  former  the  method  of  maximum  bubble 
pressure  (cf.  Sugden,  A.,  1924,  ii,  154).  E.  E.  W. 

The  Parachor  and  Chemical  Constitution.  II.  Geo¬ 
metrical  Isomerides.  S.  Sugden  and  H.  Whittaker  (J.  Chem. 
Soc.,  1925,  127,  1868 — 1874). — By  means  of  the  parachor,  a  distinc¬ 
tion  can  be  drawn  between  the  non-polar  and  semi-polar  double 
bond  (cf.  A.,  1924,  ii,  662,  and  preceding  abstract).  To  determine 
the  type  of  linking  in  geometrical  isomerides,  measurements  have 
been  made  of  the  surface  tension  and  density  of  methyl  cinnamate, 
methyl  aWocinnamate,  methyl  a-bromocinnamate,  methyl  a-bromo- 
oWocinnamate,  methyl  p-bromocinnamate,  methyl  p-bromo-a^o- 
cinnamate,  methyl  mesaconate,  methyl  citraconate,  methyl 
fumarate,  and  methyl  maleate.  All  the  substances  examined 
contain  a  non-polar  double  bond,  adding  23-2  units  to  the  molecular 
parachor.  In  each  case,  the  czk-compounds,  in  which  two  bulky 
groups  are  adjacent,  give  values  for  the  parachor  closely  approximat¬ 
ing  to  the  theoretical  figure,  whilst  the  Iran 5 -compounds  give  values 
which  are  lower  by  from  one  to  four  units.  L.  L.  B. 

Theories  of  Polar  and  Non-polar  Free  Affinities.  Reply 
to  some  Recent  Criticisms  and  Comparisons.  G.  N.  Burk- 
iiardt  and  A.  Lapworth  (•/.  Chem.  Soc.,  1925,  127,  1742 — 1750). — 
The  contention  of  Ingold  and  his  co-workers  (A.,  1924,  i,  322,  323, 
1116),  that  the  results  of  their  recent  studies  of  certain  reactions  of 
nitrosobenzene  provide  evidence  in  favour  of  the  Thiele-Fliirscheim 
non-polar  theories  of  valency,  and  against  the  polarity  theories,  is 
freely  criticised.  It  is  contended  that  Ingold  and  Weaver  have 
given  a  ring  formula  to  the  product  of  the  interaction  of  nitroso¬ 
benzene  and  ethyl  methylenemalonate  without  sufficient  evidence. 
The  same  compound  has  now  been  prepared  from  ethyl  hydroxy- 
methylenemalonate  and  p-plienylhydroxylamine  in  cold  methyl 
alcohol.  The  compound  is  thus  diearbethoxymethyl-AT-phenyl- 
nitrone,  0!NPffiCH*CH(C02Et)2,  or  the  enolic  form  of  this  compound. 
It  is  claimed  that  the  formation  of  this  substance  is  in  accordance 
with  the  prediction  of  the  polarity  theories  of  Lapworth  and 
Robinson,  but  quite  contrary  to  the  predictions  of  the  Werner- 
Fliirscheim  theory.  E.  E.  W. 

Valency  Relations  of  Boron,  Carbon,  and  Nitrogen  from 
the  Standpoint  of  the  Bohr  Atomic  Model.  W.  A.  Wahl  ( Z . 

anorg.  Chem.,  1925, 146,  201 — 224). — The  valency  relations  of  boron, 
carbon,  and  nitrogen  are  explained  by  a  development  of  the  Bohr 
theory.  It  is  assumed  that  different  arrangements  of  the  orbits 
of  the  electrons  outside  the  stable  inert  gas  kernel  can  exist,  corre¬ 
sponding  with  the  different  possible  valencies  of  the  atoms,  that  the 
atom  can  pass  from  one  of  these  arrangements  to  another  under 
suitable  conditions,  and  that  in  some  cases  two  such  arrangements 
can  exist  together  in  dynamic  equilibrium;  e.g.,  the  orbits  of  ter- 
valent  nitrogen  are  arranged  thus  :  two  ll5  two  2V  three  22.  This 
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arrangement  is  shown  to  be  in  accordance  with  the  s'pectroscopic 
evidence.  In  quinquevalent  nitrogen,  the  orbits  become  two  14, 
one  2V  four  22.  Both  nitrogen  and  boron  tend  to  form  the  especially 
stable  electron  configuration  of  carbon,  and  this  tendency  is  shown 
to  lead  to  the  formation  of  the  stable  complex  ions  of  quinquevalent 
boron  and  quinquevalent  nitrogen.  Thus  the  addition  of  KF  to  BF3 
is  explained  by  the  boron  atom  taking  up  a  fourth  electron  with 
the  consequent  production  of  the  complex  ion  [BF4]~.  Nitrogen, 
on  the  contrary,  forming  a  stable  four-electron  arrangement,  forces 
the  fifth  electron  to  move  in  an  eccentric  outer  orbit  similar  to  that 
of  the  outer  electron  in  the  atoms  of  the  alkali  group,  so  that  a 
positive  quinquevalent  ion  is  readily  produced .  The  theory  is  applied 
to  other  valency  phenomena  of  these  three  elements.  A.  B.  M. 

Problems  of  Boron  Chemistry.  W.  A.  Wahl  ( Z .  anorg. 
Ckern.,  1925, 146, 230 — 238). — The  quadrivalency  of  boron  cannot  be 
assumed  from  the  existence  of  such  compounds  as  B2H6  and  B4Hl0. 
These  compounds  are  more  closely  related  in  their  chemical  beha¬ 
viour  to  the  hydrides  of  nitrogen  than  to  those  of  carbon.  This 
comparison  leads  to  a  suggested  structure  for  these  compounds, 
which  does  not  need  the  assumption  of  quadrivalent  boron,  but  to 
substantiate  which  requires  further  experimental  evidence. 

A.  B.  M. 

Regularity  in  the  Rare  Earth  and  Titanium  Groups. 

G.  von  Hevesy  ( Z .  anorg.  Chem.,  1925,  147,  217 — 232). — The 
properties  of  the  rare  earth  elements  are  considered  from  the  point 
of  view  of  the  quantum  theory  of  atomic  structure.  The  molecular 
volumes  of  the  isomorphous  octahydrated  sulphates  of  praseodym¬ 
ium,  neodymium,  samarium,  europium,  gadolinium,  dysprosium, 
holmium,  erbium,  ytterbium,  and  lutecium  decrease  with  increas¬ 
ing  atomic  number,  from  which  it  is  concluded  that  the  binding 
forces  of  the  valency  electrons  increase  as  the  series  is  ascended. 

J.  S.  C. 

Distribution  of  Intensity  in  the  X-Ray  Spectra  of  certain 
Long-chain  Organic  Compounds.  G.  Shearer  ( Proc .  Roy. 
Soc.,  1925,  A,  108,  655 — 666). — The  carbon  chain  with  its  attached 
hydrogens  is  regarded  as  a  uniform  distribution  of  scattering  material 
for  X-rays.  A  methyl  group  at  the  end  of  the  chain  will  result  in 
a  low  scattering  power  at  the  end  of  the  molecule  on  account  of  the 
small  mass  of  the  hydrogen  atoms.  A  carboxyl  group  will  have  a 
scattering  power  in  excess  of  the  average  scattering  power  of  the 
chain.  In  esters  and  ketones  the  ketonic  oxygen  attached  to  one 
of  the  carbons  of  the  chain  will  result  in  an  increase  in  scattering 
power  at  this  point.  On  the  basis  of  the  above  assumptions  and 
of  ideas  previously  developed  regarding  the  spacing  of  molecules 
(this  vol.,  ii,  366,  367),  the  theoretical  distribution  of  intensities  in 
the  spectra  of  a  number  of  organic  compounds  is  calculated ;  the 
calculated  values  agree  fairly  well  with  those  observed.  Attention 
is  directed  to  the  possibility  of  using  such  methods  to  elucidate 
problems  in  chemical  constitution.  L.  F.  G. 
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Dimensions  of  the  Molecule  and  Molecular  Weight  of 
Crystalline  Egg-albumin.  P.  L.  du  Nouy  (J.  Biol.  Chem., 
1925,  64,  595 — 613). — The  author’s  surface  tension  method  (this 
vol.,  ii,  109)  for  the  study  of  molecular  dimensions  has  been  applied 
to  crystalline  egg-albumin ;  the  two  most  prominent  groups  of 
surface  tension  minima  were  observed  at  concentrations  of  1/140,000 
and  1  /190,000 ;  from  these,  the  dimensions  of  the  “  phantom  shape  ” 
of  the  molecule  are  calculated  as  41-7  X  10“8  cm.  and  30*8  X  10~8  cm., 
which,  assuming  the  shape  to  be  that  of  a  parallelepiped  with  a 
square  base  and  the  specific  gravity  to  be  a  property  of  all  the  space 
occupied  by  the  molecule,  gives  for  the  volume  occupied  by  a  mole¬ 
cule  39-6  X  10“21  c.c.  and  for  its  weight  51-3  X  10'21  g.  Taking  the 
constant  of  Avogadro,  N,  to  be  6-004  x  1023  this  leads  to  a  molecular 
weight  of  30,800,  which  agrees  well  with  the  figure  (31,406)  obtained 
by  doubling  the  minimal  molecular  weight  as  determined  by  analysis. 
The  figures  receive  further  support  from  the  fact  that  the  volume 
occupied  by  one  carbon  atom  (vol.  of  molecule -^-number  of  carbon 
atoms)  calculated  from  them  is  28-45  xlO'24  c.c.,  which  is  in  close 
agreement  with  the  mean  value  obtained  similarly  from  eight 
compounds  of  which  the  molecular  dimensions  have  been  deter¬ 
mined  by  Langmuir  (A.,  1917,  ii,  525).  C.  R.  H. 

Two  New  Elements  of  the  Manganese  Group.  W.  Noddack, 
I.  Tacke,  and  O.  Berg  ( Sitzungsber .  Preuss.  Akad.  Wiss.  Berlin , 
1925,  400—409). — From  theoretical  considerations,  it  was  concluded 
that  the  missing  elements  of  the  manganese  group,  of  atomic  num¬ 
bers  43  and  75,  respectively,  occur  in  platinum  ores  and  in  the 
mineral  earths.  Examination  of  platinum  ores  led  to  the  separation 
of  a  volatile  oxide,  probably  the  highest  oxide  of  element  75.  Its 
identity  was  established  by  examination  of  its  X-ray  spectrum. 
Both  elements  occur  in  columbite,  and  a  product  was  obtained  con¬ 
taining  5%  of  element  75  and  0-5%  of  element  43.  The  sublimate 
from  this  product  gave  the  lines  of  the  new  elements.  Small 
amounts  of  element  43  occur  in  sperrylith,  gadolinite,  fergusonite, 
and  zircon,  and  traces  of  element  75  in  tantalite  and  tungstite.  The 
following  lines  have  been  measured  in  the  X-ray  spectrum  of  element 
43 :  Xa1=0-672,  Xa2= 0-675,  Xp1=0-601  A. ;  those  measured  for 
element  75  are  Lp2=l-2048,  L(33=4-216,  L(3j  =  l-2352,  Lax=l-4299, 
La2=  1-4407  A.  The  positions  of  these  lines  agree  well  with  the 
calculated  values,  and  their  relative  intensities  are  as  expected 
from  those  of  the  neighbouring  elements. 

The  names  “  masurium  ”  (Ma)  for  element  43  and  “  rhenium  ” 
(Re)  for  element  75,  have  been  chosen.  Their  estimated  total 
amount  is  between  10"12  and  1(T13  of  the  earth’s  crust.  F.  G.  S. 

X-Ray  Investigation  of  the  Structure  of  Alloys.  A.  Sack- 

lovski  (Ann.  Physik,  1925,  [iv],  77,  241 — 272  ;  cf.  A.,  1923,  ii,  519 ; 
1924,  ii,  110). — The  Bohlin-Seeman  method  (A.,  1920,  ii,  214)  of 
investigating  powdered  materials  using  a  cylinder  has  been  employed 
with  alloys.  The  technique  is  described  and  its  advantages  and 
disadvantages  fully  discussed.  The  crystallographic  results  for  the 
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following  sets  of  alloys,  silver-copper,  lead-magnesium,  tin-mag¬ 
nesium,  copper-nickel,  fully  confirm  the  conclusions  based  on  phase 
diagrams,  and  in  particular  the  non-existence  of  the  compounds 
Ag3Cu2  and  NiCu  is  reaffirmed. 

The  rule  given  by  Vegard  (A.,  1916,  ii,  405)  that  the  lattice  con¬ 
stants  in  mixed  crystals  are  purely  additive  is  found  to  be  valid  for 
the  silver-copper  and  copper-nickel  systems.  Bain  has  advanced 
the  view  that  the  lattices  of  inter-metallic  compounds  exhibit  lower 
symmetry  than  those  of  their  components.  Becker  and  Ebert 
have  already  denied  the  validity  of  this  generalisation,  and  the 
author  shows  that  the  compounds  PbMg2  and  SnMg2  are  also  in  con¬ 
flict  with  Bain’s  rule.  These  compounds  both  exhibit  a  regular  face- 
centred  structure,  aPbtfg2=6-76,  ®snMg,=6-75  A.  From  the  densi¬ 
ties  (PbMg2  5-542,  SnMg2  3-591)  the  calculated  values  are  6-75  and 
6-77  A.,  respectively.  R.  A.  M. 

Application  of  X-Rays  to  the  Study  of  Alloys.  H.  Weiss 
( Proc .  Roy.  Soc.,  1925,  A,  108,  643 — 654). — The  a-bronzes  and  the 
silver-gold  alloys  were  examined  by  the  powder-photograph  method. 
The  spectra  of  the  a-bronzes  follow  the  same  laws  of  position  and 
intensity  as  the  spectrum  of  pure  copper,  the  side  of  the  cell  increas¬ 
ing,  however,  with  increase  of  tin  until  the  limiting  solid  solution  is 
reached  (about  10%  Sn).  The  results  suggest  that  one  atom  of 
tin  takes  the  place  of  several  atoms  of  copper.  With  the  silver- 
gold  alloys  all  the  results  are  again  in  accordance  with  a  face-centred 
cubic  lattice.  From  silver  to  gold  the  size  of  the  cell  varies  con¬ 
tinuously,  the  sudden  increases  recorded  by  McKeehan  (A.,  1923, 
ii,  428)  not  being  observed.  L.  F.  G. 

Determination  of  Intensity  Ratios  in  Systems  of  Debye- 
Scherrer  Rings.  Application  to  the  Investigation  of  the 
Photographic  Process.  R.  Blunck  and  P.  P.  Koch  (Aim. 
Physik,  1925,  [iv],  77,  477 — 494). — An  X-ray  camera  of  the  Debye- 
Scherrer  type  is  described,  with  a  photometer  device  consisting  of  a 
sectional  cylinder  rotating  against  the  lower  half  of  the  film,  so 
that  the  illumination  of  that  portion  of  the  film  may  be  proportion¬ 
ately  reduced,  compared  with  that  of  the  upper  half.  A  series  of 
measurements  with  X-rays  of  wave-length  0-71  A.  showed  that  the 
density  of  the  image  was  proportional  to  the  intensity  of  the  X-rays. 
X-Ray  analysis  of  the  silver  in  a  photographic  plate  which  had  been 
developed  in  artificial  daylight  indicated  a  face-centred  cubic  lattice 
with  an  elementary  cell  of  edge  0-403  A.,  agreeing  with  the  value  for 
massive  silver.  Measurement  of  the  intensity-distribution  in 
individual  rings  of  the  X-ray  photograph  gave  values,  by  Scherrer’s 
method  (A.,  1919,  ii,  274),  of  1 — 2 g  for  the  diameter  of  individual 
silver  crystals  in  the  exposed  photographic  film.  Comparison  was 
made  of  the  measured  intensity-distribution  in  single  rings  with 
that  calculated  from  the  geometry  of  the  instrument.  The  measured 
intensities  were  slightly  higher  than  the  calculated.  X-Ray 
absorption  measurements  of  an  exposed  photographic  film  corre¬ 
sponded  with  a  silver  content  of  0-00065  g./cm.2  F.  G.  T. 
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Separation  of  Silver  from  Silver  Halides  through  Intense 
Irradiation.  P.  P.  Koch  and  H.  Vogler  (Ann.  Physik,  1925, 
[iv],  77, 495 — 502). — The  assumption  that  the  formation  of  the  latent 
photographic  image,  if  due  to  the  passage  of  an  electron  from  the 
bromine  ion  to  the  silver  ion,  and  the  separation  of  free  silver,  should 
be  associated  with  a  derangement  of  the  crystal  lattice  of  silver 
bromide  has  been  investigated  by  the  photometric  X-ray  analysis 
method  of  Blunck  and  Koch  (cf.  preceding  abstract).  Measurements 
with  silver  bromide  prepared  in  red  light  from  a  dry  plate  or  by 
precipitation,  indicated  a  cubic  lattice,  with  lattice-constant  a= 
2-89  X  10  8  cm.,  agreeing  with  previous  measurements.  Slight  but 
definite  differences  in  the  intensity- distributions  were  found  in  the 
Debye-Scherrer  rings  for  these  two  preparations.  The  ratio  of  the 
intensity  of  the  innermost  (001),  to  that  of  the  second  (Oil)  ring 
was  0-99  for  the  technical  silver  bromide  and  1T6  for  the  gelatin- 
free  product.  With  specimens  of  silver  bromide  exposed  to  sun¬ 
light  for  a  day,  or  under  5%  sodium  nitrite  for  1  i  hrs.,  a  second  series 
of  rings,  corresponding  with  the  silver  lattice,  was  superimposed 
on  the  silver  bromide  rings  in  the  X-ray  photograph. 

An  X-ray  photograph  of  a  dry  plate,  exposed  in  sunlight,  un¬ 
developed,  but  fixed  in  an  acid  fixing  bath,  showed  the  rings  corre¬ 
sponding  with  the  silver  lattice  with  great  clearness.  Measure¬ 
ments  of  the  absorption  of  X-rays  by  a  plate  so  treated,  corrected  for 
the  absorption  by  the  gelatin,  gave  a  free  silver  content  in  the  plate 
of  0-00024  g.  /cm.2  Similar  results  were  obtained  with  silver  chloride, 
but  no  development  of  the  rings  of  the  silver  lattice  was  observed  with 
silver  iodide,  even  after  4  months’  daily  exposure  to  sunlight. 

F.  G.  T. 

Compton’s  Theory  of  X-Ray  Scattering.  H.  Fricke  ( Nature , 
1925,  116,  430 — 431). — Two  methods  are  briefly  described  whereby, 
for  very  hard  X-rays  (X<0-15  A.),  Compton’s  theory  of  scattering 
has  been  verified  within  an  experimental  error  of  about  10%. 

A.  A.  E. 

Crystal  Structure  of  Thallium  Chloride  and  Thallium 
Bromide.  G.  Lunde  (Z.  'physikal.  Chem.,  1925,  117,  51 — 56). — 
Debye-Scherrer  diagrams  for  these  substances  were  obtained. 
The  data  for  thallium  chloride  obtained  by  Davey  and  Wick  ( Physical 
Rev.,  1921,  [ii],  17,  403)  are  corroborated.  The  thallium  bromide 
unit  cell  contains  about  1  mol. ;  the  side  is  3-968  A. ;  the  structure 
is  cubic  body-centred,  as  found  by  Niggli  (A.,  1922,  ii,  36). 

L.  F.  G. 

Permutoid  Structure.  H.  Kautsky  and  G.  Herzberg  (Z. 
anorg.  Chem.,  1925,  147,  81 — 90). — The  concept  of  permutoid  struc¬ 
ture  is  considered  in  relation  to  the  siloxen  derivatives  (A.,  1924, 
ii,  674),  graphitic  acid  (Kohlschiitter  and  Haenni,  A.,  1919,  ii,  152), 
and  silicic  acid  from  biotite.  These  substances  behave  as  if  the 
molecules  are  arranged  in  a  series  of  surfaces.  They  all  show  the 
same  structure  and  consist  of  a  series  of  lamellae  of  thickness  of  the 
order  of  molecular  magnitudes.  In  the  several  cases,  the  original 
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substances  for  the  preparation  of  these  compounds  possess  a  struc¬ 
ture  of  this  type.  The  reaction  between  calcium  silicide  and 
hydrochloric  acid  takes  place  exclusively  along  the  basal  surfaces, 
the  side  surfaces  being  unattacked.  Rapid  diffusion  occurs  only 
within  the  spaces  between  the  lamellae.  J.  S.  C. 

The  Molecule  in  Crystals.  R.  0.  Herzog  and  K.  Weisenberg 
(. Kolloid-Z .,  1925,  37,  23 — 24). — -The  name  “  dynad  ”  is  given  to  a 
unit  within  which  each  atom  is  held  by  forces  stronger  than  those 
between  the  atom  and  any  atom  outside  the  unit.  Two  broad 
groups  are  recognised  :  microdynes,  which  are  never  larger  than  the 
elementary  cell,  and  macrodynes,  which  may  be  of  the  order  of  a 
whole  crystal.  Determination  of  the  dynads  should  replace  at 
present  attempts  to  define  the  molecule  in  crystals.  E.  M.  C. 

Crystallography  of  Methyldiphenylmethyldichloroamine. 
D.  J.  Fisher  ( Amer .  J.  Sci.,  1925,  [v],  10,  201 — 203)/ — The  crystals 
(from  light  petroleum  and  from  alcohol)  are  monoclinic-prismatic, 
a  :  b  :  c— 0-402  :  1  :  0-365 ;  (3=67°  16'.  They  are  acicular  along  the 
c-axis  and  have  a  strong  cleavage  along  (010).  They  are  optically 
positive,  with  refractive  indices  approximately  a— T64,  3=1-68, 
and  y=l-74.  W.  A.  C. 

Dissolution  Velocity  and  Etched  Figures  on  Crystals.  G. 

Tammann  (Z.  anorg.  Chem.,  1925,  146,  413 — 419). — The  kinetics 
of  the  dissolution  of  a  crystal  is  considered  in  relation  to  the  figures 
produced  by  etching.  A  theory  of  the  phenomena  observed  is 
briefly  outlined.  A.  B.  M. 

Orientation  of  Etched  Figures  and  the  Distribution  of  the 
Atoms  in  the  Space  Lattice.  G.  Tammann  and  W.  Krings 
(Z.  anorg.  Chem.,  1925,  146,  420 — 432;  cf.  preceding  abstract). — 
The  etched  figures  produced  on  a  number  of  crystals  are  compared 
in  the  light  of  our  knowledge  of  the  structure  of  the  crystals.  It  is 
shown  that  the  crystal  surface  is  first  attacked  along  the  lines  of 
the  crystal  lattice  in  which  the  atoms  entering  into  the  reaction 
are  most  closely  packed.  On  continued  etching,  figures  appear 
the  outlines  of  which  are  parallel  to  the  primary  grooves. 

A.  B.  M. 

Theory  of  Metallic  Conductivity.  H.  Cassel  (Z.  Physih, 
1925,  33,  477 — 478). — The  specific  conductivities  of  the  elements 
are  multiplied  by  the  atomic  volume  raised  to  the  power  §  and  the 
results  exhibited  in  connexion  with  the  periodic  table  of  elements. 

E.  B.  L. 

Theory  of  Electrical  Conduction  in  Metals.  A.  Wolf 
{Physical  Rev.,  1925,  [ii],  26,  256 — 260;  cf.  Frenkel,  this  vol.,  ii, 
479;  Hojendahl,  A.,  1924,  ii,  647). — The  electrons  are  assumed  to 
have  kinetic  energy  corresponding  with  the  thermionic  work  function 
W  and  to  move  in  orbits  which  form  a  space  lattice  with  a  constant  8 
of  the  same  order  as  that  of  the  positive  ions  8T.  At  each  critical 
point  of  an  orbit,  each  of  the  six  directions  is  taken  as  equally 
probable.  It  is  then  deduced  that  a,  the  specific  conductivity,  is 
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given  approximately  by  0-6 Ne2(82/h)eW  /E1,  where  E1  is  the  mean 
heat  content  of  one  degree  of  freedom  of  the  metal.  Fair  agreement 
between  observed  and  calculated  values  is  obtained.  R.  A.  M. 

Electron  Conduction  in  Crystals.  B.  Gudden  and  R.  Pohl 

( Physikal .  Z.,  1925,  26,  481 — 483). — Lenz  (ibid.,  365)  found  that 
the  stationary  photo-electric  current  in  zinc  sulphide  crystals  or 
the  diamond  was  very  much  less  at  the  temperature  of  liquid  air 
than  at  the  ordinary  temperature.  From  the  contrast  with  ordinary 
metallic  conduction  in  which  falling  temperature  increased  the 
conductivity  up  to  super-conductivity,  Lenz  concluded  that  the 
so-called  photo-electric  current  was  not  caused  solely  by  illumin¬ 
ation,  but  that  thermal  effects  also  occurred.  The  present  authors 
have  examined  the  photo-electric  current  per  unit  of  light-intensity 
of  various  wave-lengths  falling  on  a  crystal  of  sodium  chloride  at 
(a)  20°  and  (b)  —180°.  Over  the  range  410 — 490gg,  the  current 
is  larger  at  — 180°  than  at  20°,  but  over  the  ranges  340 — 410gg 
and  410 — 600gg  it  is  smaller.  Lenz  takes  little  account  of  the 
wave-length  of  the  light  used,  so  that  whilst  his  observations 
are  doubtless  correct,  they  by  no  means  justify  his  generalisation. 
Photo-electric  currents  were  also  observed  with  zinc  sulphide  and 
diamond  at  — 180°.  The  work  is  discussed  theoretically  and  a 
mechanism  in  harmony  with  the  results  is  put  forward. 

R.  A.  M. 

Photo-resistance  Effect  for  Metals  at  Low  Temperatures. 

R.  S.  Bartlett  ( Physical  Rev.,  1925,  [ii],  26,  247 — 255). — Thin 
films  of  metals  were  prepared  by  means  of  electrode  splashing,  and 
after  ageing  were  exposed  to  ultra-violet  radiation  at  the  temperature 
of  liquid  air.  The  resistances  of  gold  and  silver  were  unchanged, 
that  of  platinum  decreased  to  a  very  small  extent,  and  those  of 
bismuth,  palladium,  and  copper  decreased  by  16,  14,  and  1*6  parts 
in  a  million,  respectively.  The  effect  increased  with  time  and  the 
original  value  was  slowly  regained  in  the  dark.  Tellurium,  which 
was  sensitive  at  the  ordinary  temperature,  showed  a  70%  greater 
effect  at  — 185°.  For  bismuth,  the  temperature  coefficient  of 
resistance  decreased  from  0-0014  at  0°  to  approximately  zero  at 
—  185°.  The  results  are  in  accord  with  the  predictions  of  Water¬ 
man’s  equilibrium  theory  of  resistance  (ibid.,  1923,  22,  259). 

R.  A.  M. 

Magneton  Numbers  of  Iron  in  Some  Complex  Salts.  L.  A. 

Welo  (Nature,  1925,  116,  359 — 360). — Preliminary  data  indicate 
that  the  magneton  numbers  for  ferrous  iron  can  have  the  values 
0  and  10  as  well  as  26,  26-5,  27,  and  27-5  (cf.  Jackson,  this  vol.,  ii, 
732,  and  following  abstract),  and  that  the  values  for  ferric  iron  are 
0  and  10  as  well  as  29.  The  magnetic  moment  of  iron  is  thus  extremely 
variable,  and  is  not  uniquely  defined  by  a  statement  of  its  valency. 
The  iron  in  iron  carbonyl  is  diamagnetic.  Thus  the  electron  system 
of  the  iron  atom  may  have  at  least  seven  main  configurations. 

A.  A.  E. 
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[Magneton  Numbers  of  Iron  in  Some  Complex  Salts.] 

L.  C.  Jackson  (Nature,  1925,  116,  360;  cf.  preceding  abstract). — - 
Paramagnetic  substances  do  not  obey  Curie’s  law,  KT  =  C,  but  the 
more  general  law  K(T-j-  A)  —  C ;  hence  Welo’s  magneton  numbers 
need  correction.  Further,  Welo’s  method  of  calculating  the  Bohr 
magneton  numbers  is  not  permissible.  A.  A.  E. 

Magnetisation  Numbers  of  the  Rare  Earth  Elements. 

S.  Meyer  ( Physikal .  Z.,  1925,  26,  478 — 479). — The  magnetisation 
numbers  previously  reported  (this  vol.,  ii,  173)  in  some  cases  require 
correction,  owing  to  the  discovery  of  impurities  in  the  specimens 
examined.  The  corrected  values  of  k  X lO*5  are  about  9-3  for 
ytterbium  and  about  4-2  for  europium,  instead  of  8-8  and  5-6, 
respectively.  F.  G.  T. 

Simple  Characteristic  Relationships  among  the  Ferro¬ 
magnetics.  J.  R.  Ashworth  ( Nature ,  1925,  116,  397). — The 
ratio  of  the  critical  temperature  (#°Abs.)  to  the  maximum  intensity 
of  magnetisation  (/0)  for  iron,  cobalt,  nickel,  and  magnetite  is, 
respectively,  0-58,  0-95,  1-19,  and  1-83,  or  2x/:,  3xJb,  4x/r,  and 
6x  /T.  Heusler’s  alloy  fits  this  scale,  the  ratio  Ojl0  being  1*50  or 
5  X  The  numbers  2  to  6  are  exactly  integral  within  the  accuracy 
with  which  0  and  I0  are  known.  The  ratio  of  /0  for  iron  to  /0  for 
nickel,  and  that  of  the  values  for  cobalt  and  magnetite,  are  both 
3-3,  the  respective  ratios  of  the  critical  temperatures  being  T60  and 
1-67.  A.  A.  E. 

Theory  of  Ferromagnetism.  L.  W.  McKeehan  ( Physical 
Rev.,  1925,  [ii],  26,  274 — 279;  cf.  ii,  945). — In  ferromagnetic 
materials  magnetisation  involves  (a)  intra-atomic  quantised  changes 
and  ( b )  intra-atomic  stresses  and  strains.  The  interdependence  of 
(a)  and  (6)  is  described  as  atomic  magnetostriction.  Hysteresis 
loss  and  magnetic  hardness  are  then  due  to  the  energy  required  to 
produce  successively  the  local  deformations  associated  with  changes 
in  the  magnetisation  of  single  atoms  or  small  groups  of  atoms. 
The  high  initial  permeability  and  low  hysteresis  loss  in  “  permalloy  ” 
result  from  locally  compensatory  atomic  magnetostrictions  of  the 
nickel  and  iron  atoms  in  small  groups.  Differing  atomic  magneto¬ 
strictions  account  for  the  differences  in  the  magnetic  behaviours 
of  iron,  nickel,  and  cobalt.  Mechanical  properties  account  for  other 
differences  by  altering  the  energy  expended  when  atomic  magneto¬ 
striction  occurs.  R.  A.  M. 

Artificial  and  Natural  Ferromagnetic  Ferric  Oxide.  R.  B. 

Sosman  and  E.  Posnjak  (J.  Washington  Acad.  Sci.,  1925,  15,  329 — 
342). — Natural  ferromagnetic  ferric  oxide  has  the  same  X-ray 
pattern  and  nearly  the  same  magnetic  susceptibility  as  magnetite 
and  artificial  ferric  oxide.  It  gives  a  hysteresis  curve  differing  from 
those  of  the  other  two  oxides.  Other  minor  differences  are  recorded. 
Ferric  oxide  loses  its  ferromagnetic  property  reversibly  at  a  little 
above  500°  and  irreversibly  at  650°,  or  lower  if  heated  for  some  time. 
Lepidocrocite  and  goethite,  Fe203,H20,  yield  ferromagnetic  and 
paramagnetic  ferric  oxides,  respectively,  on  dehydration.  S.  K.  T. 
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Paramagnetism  of  “  Odd  Molecules.”  N.  W.  Taylor  and 
G.  N.  Lewis  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  456 — 457). — Magneto¬ 
chemical  theory  predicts  that  substances  with  an  odd  number  of 
electrons  will  exhibit  paramagnetism.  In  support  of  this  prediction, 
preliminary  experiments  with  solutions  of  chlorine  dioxide  in  carbon 
tetrachloride,  a-naphthyldiphenylmethyl  in  benzene,  sodium  in 
liquid  ammonia,  and  thallium  in  mercury  indicate  the  existence  of 
paramagnetic  substances  in  solution.  J.  S.  C. 

Paramagnetic  Salts.  (Mme.)  E.  Cotton-Feytis  (Ann.  Chim., 
1925,  [x],  4,  9 — 78). — A  more  detailed,  collected  account  of  previously 
published  work  (cf.  A.,  1911,  ii,  367,  1058  ;  1913,  ii,  381). 

S.  K.  T. 

Optical  Properties  of  Mixed  Crystals.  M.  W.  Porter 
(Proc.  Roy.  Soc.,  1925,  A,  109,  78 — 98). — The  optical  properties 
of  mixed  crystals  of  the  pairs  ammonium  magnesium  sulphate- 
ammonium  magnesium  chromate,  and  ammonium  magnesium 
chromate-rubidium  magnesium  chromate  have  been  examined. 
No  proportionality  was  found  between  the  refractive  indioes  and 
the  composition  of  the  mixed  crystals  of  the  former  pair,  possibly 
owing  to  inhomogeneity  of  the  crystals.  For  mixed  crystals  of  the 
latter  pair,  the  variation  of  the  principal  refractive  index  for  vibra¬ 
tions  along  the  symmetry  axis  is  directly  proportional  to  the  com¬ 
position,  expressed  as  volume  or  molecular  percentage.  The  other 
two  principal  indices  are  also  continuous  functions  of  the  composition, 
but  the  variation  is  not  linear,  the  curve  for  the  (3-axis  being  concave, 
and  that  for  the  -y-axis  convex,  to  the  composition  axis. 

F.  G.  T. 

Effect  of  Tension  upon  Magnetisation  and  Magnetic  Hyst¬ 
eresis  in  “Permalloy."  0.  E.  Buckley  and  L.  W.  McKeehan 
(. Physical  Rev.,  1925,  [ii],  26,  261 — 273). — The  effect  of  tension  on 
magnetisation  and  hysteresis  was  determined  in  wires  of  five  nickel- 
iron  alloys  (permalloys)  containing  (a),  45,  (6),  65,  (c),  78-5,  ( d ),  81,  and 
(e),  84%  of  nickel.  Alloy  (d)  is  nearly  indifferent  to  tension ;  (a),  ( b ), 
and  (cj  are  more  easily  magnetised  and  have  less  hysteresis  under 
tension;  the  reverse  is  true  for  (e).  In  (c),  an  abnormally  low 
saturation  is  observed  and  the  low  hysteresis  is  regarded  as  due  to 
slight  inhomogeneity.  The  crystals  are  shown  by  the  A- ray  method 
to  exhibit  random  orientation.  Alloy  (e)  contracts  like  nickel ;  (a), 
(b),  and  (c)  expand  like  iron.  Thus  the  magnetostriction  change 
of  sign  is  confirmed  (Honda  and  Kido,  Sci.  Rep.  Tdhoku  Imp.  Univ., 
1920,  9,  221).  The  demagnetisation  factor  for  a  wire  of  length 
600  times  the  diameter  varies  from  a  maximum  of  1*6  Xl0-4  to  a 
low  value  (cf.  Benedicks,  Ann.  Physik,  1901,  [iv],  6,  726). 

R.  A.  M. 

Orientation  of  Crystals  in  Metal  Test-pieces  Subjected  to 
Small  Strains  Followed  by  Heat  Treatment.  C.  F.  Elam 
(Phil.  Mag.,  1925,  [vi],  50,  517 — 520). — Examination  of  the  orient¬ 
ations  of  the  crystal  axes  of  sixty-four  crystals  of  aluminium,  iron, 
and  an  aluminium-zinc  alloy  containing  18%  of  zinc,  produced  by  a 


ii.  946 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


process  of  straining  followed  by  heat  treatment,  show  that  the 
variety  of  orientation  is  great.  For  aluminium,  most  of  the  crystals 
favour  the  (110),  but  not  the  (100)  axis,  and  several  of  the  iron  and 
alloy  crystals  are  oriented  in  the  latter  direction.  Possibly  the  rate 
of  growth  is  more  rapid  in  some  directions  than  in  others,  so  that  the 
majority  of  the  largest  crystals  produced  may  favour  one  orientation. 
There  appears,  however,  to  be  no  relation  between  crystals  in  the 
same  test-piece,  and  the  direction  of  straining  has  little  influence  on 
the  orientation  of  the  crystals.  A.  E.  M. 

Orientation  of  Crystals  Produced  by  Heating  Strained 
Iron.  C.  F.  Elam  (J.  Iron  and  Steel  Inst,,  Sept.  1925,  advance 
copy,  2  pp.). — The  erystal  axes  relative  to  the  direction  of  straining 
have  been  determined  by  X-ray  analyses  and  the  results  show  that 
the  orientation  is  very  varied.  Two  out  of  ten  crystals  showed 
cubic  etching  pits,  and  in  both  of  these  the  surface  of  the  strip  was 
parallel  to  a  cubic  (100)  plane  in  the  crystal.  Crystals  of  other 
orientations  only  showed  pitting  on  prolonged  etching;  it  should 
therefore  be  possible  to  pick  out  those  crystals  in  which  a  (100) 
plane  lies  in  or  near  the  plane  of  section.  [Cf.  B.,  1925,  806.] 

M.  E.  N. 

Tensile  Properties  of  Single  Iron  Crystals  and  the  Influence 
of  Crystal  Size  upon  the  Tensile  Properties  of  Iron.  C.  A. 

Edwards  and  L.  B.  Pfeil  (J.  Iron  and  Steel  Inst.,  Sept.  1925, 
advance  copy,  32  pp.). — The  values  for  the  tensile  strength  and  the 
limit  of  proportionality  given  by  single  iron  crystals  were  generally 
very  low.  Smaller  single  crystals  gave  more  variable  results  for 
tensile  strength  than  larger  ones.  Elongations  vrere  very  variable, 
generally  increasing  with  the  tensile  strength.  Some  of  the  types 
of  fracture  encountered  in  the  work  are  described.  Tensile  tests 
made  on  iron  of  varying  crystal  sizes  revealed  a  discontinuity  in 
properties  with  change  in  crystal  size.  [Cf.  B.,  1925,  806.] 

M.  E.  N. 

Electrical  Conductivity  of  Some  Dilute  Amalgams.  E.  J. 

Williams  [Phil.  Mag.,  1925,  [vi],  50,  589 — 599). — Values  obtained 
for  the  resistivity  of  mercury  over  the  temperature  range  0 — 300° 
are  represented  by  the  formula 

Pt=Po( 1+0-8879  x  10^+0-975  x  HW+0-20  x  KW), 
which  gives  a  value  at  100°  in  accordance  with  that  of  Jaeger  and 
Steinwekr  (Ann.  Physik,  1914,  [iv],  43,  1165).  For  cadmium 
amalgams  containing  less  than  2%  of  cadmium,  the  conductivity 
is  a  quadratic  function  of  the  concentration.  For  indium  amalgams 
it  is  approximately  a  linear  function  of  the  concentration.  At  14°, 
the  rates  of  variation  of  the  relative  increase  of  conductivity  with 
concentration  at  infinite  dilution  are  7-2,  50-7,  and  7-8  for  indium, 
magnesium,  and  cadmium  amalgams,  respectively.  The  effects  of 
these  metals  atom  for  atom  on  the  conductivity  of  pure  mercury  are 
sensibly  the  same,  a  result  in  agreement  with  that  of  Skaupy.  The 
change  of  relative  conductivity  wdth  the  temperature  is  small. 

A.  E.  M. 


GENES AL,  PHYSICAL,  AND  INOEGANIC  CHEMISTEY.  ii.  947 

Change  of  Resistance  of  Platinum  and  Iron  Wires  in  a 
High  Vacuum  Due  to  Absorbed  Gas.  H.  Kleine  (Z.  Physik, 
1925,  33,  391 — 407). — In  the  preliminary  experiments  with  iron, 
the  resistance  decreased  as  the  pressure  decreased  and  increased 
again  on  admitting  air.  In  the  main  experiment  with  platinum, 
it  was  necessary  to  heat  the  platinum  in  a  high  vacuum  and  get 
rid  of  gas  from  the  walls  of  the  vessel.  When  the  platinum  was 
kept  glowing  for  20  hrs.,  the  fall  in  resistance  amounted  to  12%. 

E.  B.  L. 

Influence  of  the  Gas  Content  on  the  Photo-electric 
Behaviour  and  Electrical  Conductivity  of  Platinum.  K. 

Heeemann  (Ann.  Physik,  1925,  [iv],  77,  503 — 536). — Methods  are 
described  for  the  measurement  of  the  photo-electric  effect  and 
electrical  conductivity  of  platinum  foil  under  conditions  such  that 
the  occluded  gas  could  be  removed  by  repeated  electrical  heatings 
of  10  sec.  duration  at  50  sec.  intervals,  or  replaced  by  any  desired 
gas.  As  the  gas  content  is  reduced  by  heating  in  a  vacuum,  the 
photo-electric  effect  diminishes.  For  effective  outgassing  the 
temperature  of  the  foil  must  be  near  the  m.  p.  After  1500  such 
heatings,  the  photo-electric  effect  was  reduced  to  about  one-seventh, 
and,  by  subsequent  exposure  for  34  days  to  a  pressure  less  than  10_(J 
mm.,  to  about  one-twentieth  its  original  value.  At  the  same  time, 
the  resistance  of  the  foil  increased.  Both  these  results  are  in  agree¬ 
ment  with  the  view  that  these  properties  are  due  to  the  free  electron 
content  of  the  foil,  the  number  of  such  electrons  decreasing  with 
diminishing  gas-content.  The  admission  of  oxygen  to  the  outgassed 
foil,  followed  by  repeated  heatings  at  1700°,  and  further  evacuation, 
resulted  in  an  additional  fall  of  the  photo-electric  effect  to  a  constant 
value. 

Hydrogen  was  then  admitted  at  30  mm.  pressure,  and  the  foil 
reheated  800  times  at  1700°,  a  sharp  rise  of  photo-electric  effect 
occurring.  The  oxygen  treatment  caused  a  rise  in  the  electrical 
resistance.  This  was  attributed  to  a  dual  cause,  the  formation  of 
pores  through  the  heat  treatment,  which  facilitated  the  escape  of 
occluded  gas,  and  the  oxidation  of  occluded  hydrogen  by  the 
oxygen,  followed  by  the  removal  of  the  less  easily  occluded  water 
vapour.  Microscopical  examination  of  the  foil  after  heating  sup¬ 
ported  the  above  suggestion.  The  rise  of  photo-electric  effect  on 
the  admission  of  hydrogen  wras  accompanied  by  a  marked  fall  in 
resistance,  both  effects  being  attributable  to  the  increase  of  free 
electrons  in  the  foil  as  a  result  of  occlusion  of  hydrogen. 

The  experiments  of  Veto  were  repeated,  and  it  was  shown  that 
complete  outgassing  of  the  foil  could  not  have  been  attained  by  his 
method,  and  that  his  interpretation  of  his  results  is  thus  invalid. 
The  photo-electric  effect  measured  by  Velo  is  not  a  purely  metallic 
effect,  but  is  due  mainly  to  the  presence  of  dissolved  gas,  the  removal 
of  which  reduces  the  photo-electric  current. 

The  minimum  in  the  photo-electric  sensitiveness  observed  between 
300°  and  400°  is  now  shown  to  be  due  to  mercury  vapour  adsorbed 
on  the  foil.  F.  G.  T. 
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Electrical  Resistance  of  Thin  Films  of  Organic  Liquids 
on  Paper.  S.  S.  Bhatnagar,  M.  Prasad,  N.  G.  Mitra,  and  D.  L. 
Shrivastava  (Z.  physikal.  Chem.,  1925,  117,  88 — 96 ;  cf.  Remold 
and  Rucker,  Phil.  Trans.,  1893,  A,  184,  505). — Measurements  were 
made  of  the  resistances  of  thin  films  and  of  the  specific  resistances 
of  thick  films  of  methyl  acetate,  propyl,  isopropyl,  butyl,  and  iso¬ 
butyl  alcohols,  and  of  mixtures  of  acetone  with  acetic  and  propionic 
acids,  respectively.  The  resistances  of  thin  films  of  other  sub¬ 
stances  investigated  were  too  high  to  be  measured  conveniently. 
The  resistances  of  thin  films  are  roughly  inversely  proportional  to 
their  thicknesses.  The  observed  resistances  of  thin  films  were 
greater  than  those  calculated  from  the  data  for  thick  films. 

L.  F.  G. 

Physical  Properties  of  Aniline  and  its  Aqueous  Solutions. 

M.  P.  Applebey  and  P.  G.  Davies  {J.  Chem.  Soc.,  1925,  127, 
1836 — 1840). — Pure  aniline  has  f.  p.  — -5*98°,  b.  p.  184°  (approx.), 
df0  1-02315,  n'f]  1-58685.  These  values  are  compared  with  those 
of  Timmermans  (A.,  1910,  i,  533),  Knowles  (A.,  1920,  i,  834), 
Schwers  ( J .  Chim.  physique ,  1911,  9,  15),  and  Tyrer  (T.,  1912,  101, 
84).  The  lower  values  obtained  by  other  workers  for  the  f.  p.  are 
ascribed  to  the  presence  of  traces  of  moisture.  Freezing-point 
curves  are  given  for  aniline-water  solutions  (eutectic  at  2-575% 
water),  and  evidence  is  given  for  the  association  of  water  in  aniline 
solution  and  of  aniline  in  aqueous  solution.  Water  has  little  effect 
on  the  density,  that  of  a  saturated  solution  of  water  in  aniline  at 
20°  being  1-02393.  Measurements  of  the  refractive  indices  of 
aqueous  solutions  of  aniline  show  that  this  property  is  a  linear 
function  of  the  percentage  composition.  The  viscosity  of  aniline 
decreases  with  time,  that  of  a  freshly  distilled  sample  being  1% 
higher  than  that  of  a  week-old  sample.  L.  L.  B. 

Pseudo-symmetry  of  Racemic  Potassium  Chlorosulpho- 
acetate.  F.  M.  Jaeger  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1925,  28,  423 — 425). — Detailed  crystallographic  data  for  racemic 
potassium  chlorosulphoacetate,  CHC1(S03K)C02K,  are  given.  The 
symmetry  is  apparently  rhombic-bipyramidal  with  a  close  approx¬ 
imation  to  tetragonal,  the  parameters  being  0-9973  :  1  :  2-7650,  but 
examination  by  polarised  light  shows  that  it  is  really  a  twin 
produced  by  almost  perpendicular  crossing  of  monoclinic  lamellse, 
suggesting  that  the  salt  is  not  a  true  racemate,  but  a  pseudo- 
racemic  inter-growth  of  equal  proportions  of  the  d  and  l  antipodes. 

J.  W.  B. 

Approximate  Calculation  of  Atomic  Frequencies  of  the 
Inert  Gases.  J.  Narbtjtt  {Physikal.  Z.,  1925,  26,  470 — 471). — - 
Theoretical.  In  calculating  the  ratio  of  the  atomic  frequencies  of 
an  element  in  the  solid  and  liquid  states  more  terms  must  be  con¬ 
sidered  than  are  included  in  Ratnowsky’s  equation  ( Verh .  Phys. 
Ges.,  1914,  16,  1033)  when,  as  in  the  case  of  the  inert  gases,  the 
absolute  m.  p.  of  the  element  is  not  very  considerably 
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greater  than  the  product  4’77  X  lO'11^.  The  above  ratio,  for 
monatomic  elements,  is  usually  not  constant,  and  shows  marked 
variations  even  in  adjacent  groups  of  the  periodic  table.  The 
values  of  the  ratio  are  about  4  for  the  alkali  metals,  and  about  \  for 
the  inert  gases.  F.  G.  T. 

Buffer  Method  in  High-temperature  Calorimetry.  W.  A. 

Roth  ( Z .  Elektrochem.,  1925,  31,  456). — In  determining  the  specific 
heats  of  solids  at  high  temperatures,  the  calorimeter  is  charged  with 
a  stable  salt  or  mixture  of  salts  melting  at  a  suitable  temperature, 
which  is  partly  melted  when  the  test-piece  is  dropped  in.  The 
temperature  of  the  calorimeter  cannot  rise  above  the  m.  p.  of  the 
salt.  Hence  liquids  such  as  paraffin  can  be  used  in  the  calorimeter ; 
also  the  allowance  for  heat-exchange  with  the  atmosphere  can  be 
calculated  more  accurately.  W.  A.  C. 

Atomic  Heat  Capacities  of  Iron  and  Nickel  at  Low  Tem¬ 
peratures.  W.  H.  Rodebttsh  and  J.  C.  Michalek  (J.  Amer. 
Chem.  Soc .,  1925,  47,  2117 — 2121). — The  specific  heats  of  iron  and 
nickel  at  liquid-air  temperatures  were  determined  with  the  apparatus 
previously  described  (A.,  1923,  ii,  532).  The  results  for  nickel  differ 
only  slightly  from  those  for  iron;  the  latter  agree  almost  exactly 
with  the  figures  of  Griffiths  and  Griffiths  (A.,  1913,  ii,  753),  but 
not  with  those  of  Gunther  (Ann.  Physik,  1917,  [iv],  51,  828).  The 
calculated  entropies  at  25°  are  6-87  units  for  iron  and  7-24  for  nickel. 
At  higher  temperatures,  the  atomic  heat  curves  deviate  from  the 
theoretical  Debye  curve  (A.,  1918,  ii,  149;  1924,  ii,  666),  possibly 
due  to  crystal  structure.  S.  K.  T. 

Thermal  Data  on  Organic  Compounds.  II.  Heat 
Capacities  of  Five  Organic  Compounds.  Entropies  and  Free 
Energies  of  some  Homologous  Series  of  Aliphatic  Com¬ 
pounds.  G.  S.  Parks  and  K.  K.  Kelley  (J.  Amer.  Chem.  Soc. 
1925,  47,  2089 — 2097). — The  specific  heats  over  the  approximate 
temperature  range  70°  to  290°  Abs.,  m.  p.,  and  latent  heats  of  fusion 
per  gram  (X)  of  the  following  compounds  have  been  determined  by 
the  method  previously  described  (this  vol.,  ii,  491)  :  isopropyl 
alcohol  (X=21-03),  acetone  (X=23-42),  ethylene  glycol  (x=44-76), 
acetic  acid  (X=46-68),  and  palmitic  acid.  The  entropies  and  free 
energies  are  calculated  and  it  is  suggested  that,  in  organic  compounds, 
these  quantities  are  related  to  the  constitution.  In  an  homologous 
series  of  liquids  there  is  an  average  entropy  increase  of  9±1  units 
for  each  additional  CH2  group,  though  in  the  fatty  acid  series  the 
free  energies  remain  approximately  constant.  In  each  case  formic 
acid  is  an  exception.  In  the  series  ethylene  glycol,  glycerol,  etc., 
each  additional  CH*OH  group  causes  an  entropy  increase  of  7 
units  for  the  solid  state.  In  the  change :  'CHyOHdiq.,  — x 
•C02H(so!id)  there  is  an  entropy  decrease  of  6-4  units.  Substitution 
of  H  by  OH  in  a  liquid  involves  a  free  energy  decrease  of  about 
35,500  cal.  The  free  energy  of  w-propyl  alcohol  is  predicted  to  be 
—44,200  cal.  “  *  S.  K.  T. 
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Metastability  of  the  Elements  and  Chemical  Compounds 
as  a  Consequence  of  Enantiotropy  or  Monotropy.  E.  Cohen 

and  A.  L.  T.  Moesveld  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1925, 
28,  347— 354;  cf.  A.,  1924,  ii,  234,  382,  383,  449,  450,  521,  603).— A 
criticism  of  the  determinations  of  the  specific  heats  of  white  and 
grey  tin  by  Wigand  (A.,  1914,  ii,  99),  Bronsted  (A.,  1915,  ii,  221), 
and  Lange  (this  vol.,  ii,  96).  It  is  pointed  out  that  in  no  case  was 
the  physical  purity  determined,  and  that  probably  the  materials 
used  were  mixtures  of  two  modifications.  S.  I.  L. 

Thermal  Expansion  of  Alkali  Halides  at  Low  Temperatures. 

II.  F.  A.  Henglein  ( Z .  p hysikal.  Chem.,  1925,  117,  285 — 292; 
cf.  this  vol.,  ii,  375). — The  densities  of  the  fluorides  of  lithium,  sodium, 
and  potassium,  and  of  the  chlorides,  bromides,  and  iodides  of 
lithium  and  rubidium  were  determined  at  0°,  —79°,  and  —184°; 
from  these  measurements  the  coefficients  of  expansion  between  0°  and 
—79°  and  between  — 79°  and  —184°  were  calculated.  As  the 
lithium  and  rubidium  salts  were  not  quite  pure,  Baxter’s  data  for 
the  densities  at  0°  were  used  in  conj  unction  with  the  above  coefficients 
of  expansion  (which  were  not  appreciably  affected  by  the  impurities) 
to  calculate  the  true  densities  of  these  salts  (except  lithium  fluoride) 
at  —79°  and  —184°.  L.  F.  G. 

Thermal  Expansion  of  Fused  Salts.  R.  Lorenz  and  W. 
Herz  ( Z .  anorg.  Chem.,  1925,  147,  135 — 141).- — The  values  of  the 
product  a T,  where  a  is  the  coefficient  of  expansion  in  the  neighbour¬ 
hood  of  the  m.  p.  and  T  the  m.  p.  on  the  absolute  scale,  have  been 
calculated  for  a  number  of  fused  salts  from  existing  data.  For  an 
ideal  substance  this  product  has  the  value  0-077  and  for  “  ordinary  ” 
substances  the  value  0-230.  The  calculated  values  of  a T  range 
from  0-103  (silver  nitrate)  to  0-934  (aluminium  chloride). 

J.  S.  C. 

Critical  Constants  and  Vapour  Pressures  of  Hydrogen 
Cyanide.  G.  Bredig  and  L.  Teichmann  ( Z .  Elektrochem .,  1925, 
31,  449 — 453). — Determinations  of  critical  data  by  the  usual 
methods  on  carefully  purified  materials  give  the  following  results  : 
7Tc=183-5°±0-lo,  Pc=53-2±0-5  atm.,  tfe=0T95.  Vapour  pressures 
have  been  determined  from  —15°  to  180°;  they  are  given  by  the 
formula  logp  =  —  X0/4-571P±l-75  log  T—  e274-571-f  C  satisfactorily 
if  >^=7790,  €=0-021675,  and  (7=2-789.  From  the  data  at  band, 
the  molecular  latent  heat  of  evaporation  is  calculated  to  be  6-76 
kg. -cal.  at  25-6°  (b.  p.)  and  7-22  kg.-cal.  at  —13-4°  (m.  p.).  The 
calculated  gaseous  specific  heats  agree  with  the  experimental  values 
of  Partington  and  Carroll  (this  vol.,  ii,  373).  The  degree  of  associ¬ 
ation  of  the  liquid  varies  according  to  the  method  of  calculation 
from  2-0  to  2-4.  W.  A.  C. 

Simple  Formula  for  Determining  the  Critical  Temperature 
from  the  Coefficient  of  Expansion  of  the  Liquid  Phase,  and 
the  Cause  of  its  Non-applicability  for  many  Molten  Salts. 

J.  J.  van  Laar  (Z.  anorg.  Chem.,  1925,  146,  263 — 280). — From  the 
straight-line  law  connecting  the  mean  density  of  a  liquid  and  its 
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saturated  vapour  with  the  temperature,  a  formula  for  determining 
the  critical  temperature  from  the  coefficient  of  expansion  of  the  liquid 
phase  is  deduced.  This  fails  with  the  alkali  halides  because  the 
straight  line  law  fails.  This  failure  is  shown  to  be  related  to  the 
very  considerable  volume  contraction  in  the  liquid  phase  in  com¬ 
parison  with  the  sum  of  the  atomic  volumes.  Other  methods  of 
arriving  at  the  critical  temperature  are  suggested.  These  require 
the  value  of  D0,  i.e.,  the  density  of  the  liquid  extrapolated  to  T— 0. 
These  values  are  calculated  for  the  alkali  halides  from  Jaeger’s 
results,  and  their  bearing  on  the  abnormal  behaviour  of  these  sub¬ 
stances  is  discussed.  The  theory  is  to  be  developed  further  in  later 
papers.  A.  B.  M. 

Theory  of  State  of  Matter.  I.  Internal  Pressure,  Vapour 
Pressure,  and  Critical  Data.  F.  Schuster  (Z.  anorg.  Chem., 
1925,  146,  299 — 304). — An  expression  for  the  internal  pressure  in 
terms  of  the  critical  pressure  and  temperature  is  deduced  :  B= 
41 . 04TCT  .  log  {pcip)jV{Tc—T).  The  internal  pressures  are  calcu¬ 
lated  for  a  large  number  of  compounds.  In  general,  associated 
compounds  possess  higher  internal  pressures  than  non -associated, 
but  there  are  exceptions  to  this  rule.  A  distinction  between  the 
two  classes  of  substances,  however,  is  shown  clearly  in  the  temper¬ 
ature  coefficient  of  the  internal  pressure.  For  non-associated  liquids 
the  temperature  coefficient  amounts  to  2  to  3  atm. ;  for  the  others  it 
is  much  higher,  thus  for  ethyl  alcohol  it  is  5-9  and  for  water  8  to  10. 

A.  B.  M. 

Vapour  Pressures  of  Organic  Crystals  by  an  Effusion 
Method.  T.  H.  Swan  and  E.  Mack  (J.  Amer.  Chem .  Soc.,  1925, 
47,  2112 — 2116). — The  following  vapour  pressures  of  the  crystalline 
solids  over  the  range  10°  to  30°  were  obtained  by  a  modified  Knudsen 
method  {Ann.  Physik,  1910,  [iv],  32,  809)  :  naphthalene,  log  p(mm.) 

—  —  29, 820/T—  200-682  log  T+595-642 ;  p-chloroaniline,  log  p  — 

—  22, 332/T— 138-475  log  T+416-007 ;  p-chloronitrobenzene,  log  p— 
— 4339-2/T-J-12-918 ;  p-bromonitrobenzene,  log  p =35,61  l/T-f- 
305-935  log  T—  879-254.  The  calculated  molar  heats  of  evaporation 
at  20°  are  19600,  21600,  19900,  and  21200  (at  30°)  cal.,  respectively. 

S.  K.  T. 

Statistical  Definition  of  Entropy  of  an  Ideal  Gas.  E. 

Schrodinger  (Sitzungsber .  Preuss.  Akad.  Wiss.  Berlin,  1925,  434 — 
441). — Theoretical.  Various  definitions  of  entropy  and  Planck’s 
recent  work  (this  vol.,  ii,  495)  are  discussed.  It  is  shown  that  by 
making  Planck’s  assumption  that  the  interchange  of  energy  types 
is  negligible,  a  form  of  gas  statistics  results  which  is  similar  to 
that  evolved  by  Einstein  (this  vol.,  ii,  495).  F.  G.  S. 

Statistical  Definition  of  Entropy.  M.  Planck  ( Sitzungs¬ 
ber .  Preuss.  Akad.  Wiss.  Berlin,  1925,  442 — 451 ;  cf.  preceding 
abstract). — Mathematical.  An  extension  of  previous  work  (this 
vol.,  ii,  495)  on  the  energy  content  and  the  free  energy  of  gases. 

F.  G.  S. 
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Entropy  of  Supercooled  Liquids  at  the  Absolute  Zero. 

L.  Pauling  and  R.  C.  Tolman  ( J .  Amer.  Chem.  Soc.,  1925,  47, 
2148 — 2156). — Theoretical.  It  is  shown  that  the  entropy  of  a  glass 
exceeds  that  of  the  corresponding  crystal  by  a  term  E  log  a,  where 
a  is  a  small  number,  mathematically  defined,  which  increases  with 
the  complexity  of  the  molecule.  Different  crystalline  forms  of  a 
substance  have  the  same  entropy  at  the  absolute  zero,  irrespective 
of  the  number  of  atoms  in  the  crystal  unit  (cf.  Eastman,  A.,  1924,  ii, 
143).  S.  K.  T. 

Capillary  and  Photo-electric  Properties  of  Mercury.  J.  G. 

Popesco  (Ann.  Physique,  1925,  [x],  3,  402— 464).— The  surface 
tension  of  mercury  has  been  found  to  be  436-3  dynes /cm.  when  the 
drop  of  mercury  is  formed  and  kept  in  a  vacuum.  Exposure  of  the 
drop  formed  in  a  vacuum  to  various  common  gases  leads  to  a 
diminution  of  the  surface  tension.  When  the  surface  is  formed  in  a 
gas,  the  surface  tension  is  greater  than  when  the  surface  is  formed 
in  a  vacuum,  but  decreases  within  twenty-four  hours  to  the  same 
lower  value.  These  effects  have  been  investigated  with  different 
gases  and  at  different  temperatures  and  pressures.  They  are 
ascribed  partly  to  adsorption  and  partly  to  a  change  in  the  orient¬ 
ation  of  the  surface  molecules  of  the  mercury  (cf.  Langmuir,  A., 
1917,  ii,  525;  Frenkel,  ibid.,  191).  The  initial  velocity  of  photo¬ 
electrons  from  mercury  is  similarly  modified  when  the  drop  formed 
in  a  vacuum  is  exposed  to  a  gas.  There  is  a  close  parallelism 
between  surface  tension  effects  and  photo-electric  phenomena. 

A.  S.  R. 

Scattering  of  Light  by  Liquid  Boundaries  and  its  Relation 
to  Surface  Tension.  II.  C.  V.  Raman  and  L.  A.  Ramdas  ( Proc . 
Roy.  Soc.,  1925,  A,  109, 150 — 157). — Strong  evidence  of  the  molecular 
origin  of  the  surface  scattering  of  incident  light  at  a  liquid  boundary 
and  of  its  relation  to  the  surface  tension  of  the  liquid  has  been 
obtained  by  a  comparative  study  of  some  64  organic  liquids.  Sur¬ 
face  scattering  is  observed  most  conveniently  with  liquids  such  as 
the  lighter  paraffins,  ether,  and  the  alcohols,  which  show  a  small 
internal  scattering .  In  liquids  of  approximately  equal  internal  scatter¬ 
ing  powers,  the  surface  opalescence  varies  inversely  with  the  surface 
tension.  Transparent  liquids  show  an  effect  30 — 50  times  more 
intense  than  that  of  mercury.  The  intensity  and  state  of  polarisation 
of  the  scattered  light  depend  on  the  angle  of  incidence  of  the  primary 
beam  and  on  the  direction  of  observation.  When  the  light  is 
incident  from  above,  the  surface  opalescence  is  seen  most  con¬ 
spicuously  from  below.  The  scattered  light  has  a  maximum  intensity 
and  a  sudden  complete  polarisation,  with  the  electric  vector  parallel 
to  the  liquid  surface,  when  viewed  from  below  from  a  direction 
inclined  to  the  vertical  at  the  critical  angle  of  the  liquid.  When 
the  light  is  incident  from  above,  the  light  scattered  upwards  exhibits 
a  polarisation,  partial  for  small  angles  of  incidence,  but  complete,  for 
practically  all  angles  of  observation,  when  the  incidence  is  at  the 
polarising  angle.  F.  G.  T. 
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Influence  of  Chemical  Constitution  on  the  Thermal 
Properties  of  Binary  Mixtures.  Triazine  and  Benzene 
Derivatives.  P.  Pascal  (Bull.  Soc.  chim.,  1925,  [iv],  37,  836 — 
840). — Binary  mixtures  of  triphenylbenzene,  triphenyltriazine, 
methyl  1  :  3-diphenyl-5-methyltriazine,  ethyl  1:3:  5-benzenetri- 
carboxylate,  and  ethyl  1:3: 5-triazinetricarboxylate  have  been 
studied.  The  m.  p.  curves  are  said  to  indicate  that  the  inter¬ 
atomic  bonds  in  the  benzene  and  triazine  nuclei  are  identical. 
Complete  isomorphism  is  still  found  to  exist  when  the  nature  of  the 
substituted  radical  is  slightly  altered  (e.g.,  diphenylmethyltriazine 
and  triphenylbenzene) ;  but  if  the  difference  between  the  substituted 
radicals  becomes  too  great,  isomorphism  gives  place  to  isodi¬ 
morphism,  as  with  the  mixture  triphenyltriazine  and  ethyl  triazine- 
tricarboxylate.  L.  L.  B. 

Calculation  of  Points  in  the  Ethyl  Alcohol-Water  Distill- 
ation  Curve.  E.  Oman  and  A.  Gtjnnelius  ( Telcn .  Tidsk.,  1925, 
55,  33 ;  Ind.  Eng.  Chem.,  1925,  17,  964). — If  the  composition  of  a 
water-alcohol  mixture  is  known,  the  composition  of  any  vapour 
obtained  by  its  distillation  may  be  calculated  as  follows.  The  b.  p.  of 
the  mixture  is  obtained  by  reference  to  a  table  (given  in  the  original), 
and  the  partial  pressure  of  water  vapour  above  the  mixture  at  the 
b.  p.  is  calculated  from  the  known  molar  percentage  of  water  in  the 
liquid  and  the  vapour  pressure  of  water  at  this  temperature.  From 
this,  the  partial  pressure  of  the  alcohol  is  found  by  difference  and  the 
product  of  the  partial  pressure  and  molecular  weight  of  the  vapour 
of  each  substance  gives  the  relative  proportions  of  the  two  in  the 
vapour.  The  molecular  weight  of  the  vapour  above  an  aqueous 
solution  containing  10%  of  alcohol  is  43T5,  and  above  one  con¬ 
taining  70%  of  alcohol  26-05,  the  variation  for  each  1%  of  alcohol 
being  0-285.  A.  R.  P. 

Critical  Miscibility  and  Elevation  of  B.  P.  C.  Drucker  and 
H.  Weissbach  (Z.  physikal.  Chem.,  1925,  117,  209 — 241 ;  cf.  Tim¬ 
mermans,  A.,  1907,  ii,  229;  Drucker  and  Wagner,  A.,  1923,  ii,  612). — 
The  change  in  the  b.  p.  of  mixtures  of  carbon  disulphide  and  methyl 
alcohol  on  the  addition  of  sodium  iodide,  carbamide,  succinic  acid, 
water,  diphenylamine,  naphthalene,  azobenzene,  and  acetanilide 
has  been  measured.  The  initial  molecular  composition  of  the  solvent 
varied  from  36-8  (critical  composition)  to  about  100%  methyl 
alcohol  in  most  cases.  The  results  obtained  are  not  explicable  by 
Nernst’s  theory  (Z.  physikal.  Chem.,  1893,  11,  1),  the  deviations 
from  this  being  especially  great  in  the  case  of  mixtures  with  high 
alcohol  concentrations.  To  elucidate  this  point  the  following 
determinations  were  made.  The  heats  of  mixture  and  the  specific 
heats  of  a  wide  range  of  mixtures  of  carbon  disulphide  and  methyl 
alcohol  were  measured  at  20°  and  36°.  The  data  of  Buchner  and 
Prins  for  the  total  vapour  pressure  of  such  mixtures  were  supple¬ 
mented  by  additional  measurements.  The  partial  vapour  pressures 
of  the  components  were  calculated  from  the  total  vapour  pressures 
with  the  aid  of  data  for  the  composition  of  the  vapour  phases,  for 
which  a  method  of  determination  is  described.  It  is  shown  that  the 
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inapplicability  of  Nernst’s  theory  is  not  due  to  his  neglect  of 
the  comparatively  small  heats  of  mixture,  but  to  the  fact  that 
the  composition  of  the  vapour  is  not  independent  of  the  nature  and 
concentration  of  the  solute,  as  required  by  the  theory.  The 
“  salting-out  ”  phenomena  which  result  are  quantitatively  inter¬ 
preted  by  the  use  of  a  new  equation,  derived  theoretically.  The 
shifting  of  the  temperatures  of  critical  miscibility  is  shown  to  be 
related  to  the  salting-out  effect.  *L.  F.  G. 

Colloidal  Separations  in  Alloys.  J.  H.  Andrew  and  R.  Hay 

{J .  Inst.  Metals,  Sept.  1925,  advance  copy,  3  pp.). — Passage  of  an 
alternating  current  through  p-brass  at  a  temperature  just  below 
the  transformation  point  causes  the  gradual  appearance  of  an 
eutectoidal  structure,  presumably  owing  to  the  neutralisation  of  the 
charge  on  the  colloidal  particles  present  after  normal  cooling.  The 
ageing  of  “  duralumin  ”  after  quenching  is  somewhat  accelerated  by 
an  alternating  current,  suggesting  that  the  phase  the  separation  of 
which  is  suppressed  during  cooling  is  present  in  a  colloidal  form. 
[Cf.  B.,  1925,  809.]  A.  R.  P. 

Tensile  Tests  of  an  Aluminium  Zinc  Alloy.  C.  F.  Elam 
( Proc .  Roy.  Soc.,  1925,  A,  109,  143 — 149). — Tensile  tests  have  been 
made  on  large  crystals  of  an  alloy  containing  18*6%  Zn,  representing 
a  solid  solution  near  the  limit  of  solubility  of  zinc  in  aluminium. 
X-Ray  examination  indicated  a  structure  of  cubic  symmetry,  similar 
to  pure  aluminium,  but  with  a  larger  lattice,  4T8  A.3  The 
appearance  of  slip  bands  on  the  surface,  and  a  study  of 
the  movement  of  the  axis  of  the  test  piece  relative  to  the  crystal 
axes  indicate  the  probability  of  a  slip  occurring  normally  on  an 
octahedral  (111)  plane  in  the  (110)  direction  as  in  aluminium. 
There  was  a  variation  of  from  16  to  21  tons/in.2  in  the  breaking  loads 
for  different  crystals,  but  all  values  for  single  crystals  were  higher 
than  for  a  poly  crystalline  test-piece.  The  elongation  during  test 
was  10 — 15%.  Compared  with  aluminium,  this  alloy  has  a  very 
much  greater  hardness,  and  the  amount  of  slip  that  can  occur  before 
fracture  is  much  reduced.  The  orientation  of  the  crystal  relative 
to  the  axis  of  the  test-piece  affects  the  breaking  stress  and  type  of 
fracture.  Fracture  occurs  on  planes  at  approximately  45°  to  the 
axis,  on  the  plane  of  maximum  shear.  In  some  cases,  however, 
fracture  occurs  along  the  slip  plane.  F.  G.  T. 

Effect  of  Composition  on  the  Viscosity  of  Glass.  III. 
Some  Four-component  Glasses.  S.  English  (J.  Soc.  Glass 
Tech.,  1925,  11,  83 — 98). — In  continuation  of  viscosity  determin¬ 
ations  between  750°  and  1400°  with  a  series  of  glasses,  the  successive 
replacement  of  lime  in  the  parent  glass  T2Na2O,0-8CaO,6SiO2  by 
02,  0-3,  0-4,  0*5,  and  0-6  mol.  of  magnesia,  respectively,  was  found 
to  render  the  rate  of  increase  of  viscosity  with  falling  temperature 
more  uniform,  all  the  glasses  having  a  viscosity  lower  than  that  of  the 
lime  glass  at  the  upper  and  lower  temperature  limits,  but  approxi¬ 
mately  the  same  value  between  1100°  and  1200°.  A  series  in  which 
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part  of  the  lime  of  the  glass  l-lNa2O,0-9CaO,6SiO2  was  replaced 
equimolecularly  by  0-1,  0*2,  and  0-3  mol.  of  alumina  gave  glasses 
which  all  set  more  slowly  than  the  parent  glass.  [Cf.  B.,  1925,  715.] 


Solubility  of  Carbamide  in  Water.  L.  A.  Pinck  and  M.  A. 
Kelly  (J.  Amer.  Chem.  Soc.,  1925,  47,  2170 — 2173). — The  solubility 
of  carbamide  in  water  is  redetermined  over  the  range  0°  to  70°. 
The  results  agree  more  or  less  with  those  of  Speyers  (A.,  1902,  ii, 
388)  up  to  10°,  but  get  consistently  higher  as  the  temperature 
increases.  S.  K.  T. 

Solubility  of  Proteins  and  Proteoses  in  Aldehydes  and  Other 
Organic  Solvents.  E.  A.  Cooper  and  S.  D.  Nicholas  (Biochem. 
J.,  1925,  19,  533 — 537). — Benzaldehyde  dissolves  hydrolytic  pro¬ 
ducts  of  proteins,  but  not  the  proteins  themselves.  Proteoses  are 
only  soluble  in  aldehydes  of  the  aromatic  type,  but  not  in  the 
aliphatic  and  heterocyclic  aldehydes.  Acetophenone,  but  not 
acetone  or  benzophenone,  dissolves  proteoses.  Previous  treatment 
of  proteoses  with  formaldehyde  and  nitrous  acid  destroys  their 
solubility  in  benzaldehyde.  Although  proteoses  are  insoluble  in 
chloral,  they  are  soluble  in  fused  chloral  hydrate  and  butylchloral 
hydrate.  They  are  insoluble  in  the  alkoxides.  Gelatin,  albumin, 
gliadin,  and  lecithin  are  also  soluble  in  chloral  hydrate,  from  which 
they  can  be  precipitated  by  paraldehyde,  but  not  by  alcohol. 
Lecithin  is  precipitated  from  an  ethereal  solution  by  anisaldehyde, 
acetophenone,  acetaldehyde,  paraldehyde,  phenylacetaldehyde,  and 
cinnamaldehyde,  but  not  by  benzaldehyde,  m-tolualdehyde, 
salicaldehyde,  and  n-hept  aldehyde.  Acetaldehyde  reacts  much  less 
readily  than  formaldehyde  with  glycine  and  alanine,  whilst  acetone 
has  no  chemical  action  on  them.  Below  and  above  a  certain  critical 
range  of  acetone  concentration  there  is  no  evidence  of  any  absorp¬ 
tion  of  acetone  by  the  protein.  From  experiments  on  the  solubility 
of  gelatin  and  egg-albumin  in  molten  phenols  and  cresols,  the 
following  facts  are  deduced  :  The  solvent  action  of  the  phenols 
diminishes  as  the  homologous  series  is  progressively  ascended. 
The  introduction  of  a  chlorine  atom  into  phenol  diminishes  the 
solvent  power,  but  to  a  less  degree  than  a  methyl  group.  The 
solvent  action  is  diminished  by  introduction  of  the  *C02Me  group 
and  inhibited  by  that  of  •C02C5H11,  C02Ph,  nitro,  and  methoxy 
groups,  and  by  hydrogenation  of  the  benzene  nucleus.  a-Naphthol 
and  benzyl  alcohol  have  no  solvent  action  on  proteoses  and 
gelatin.  With  amines  and  their  derivatives  the  following  results 
were  obtained.  Aniline,  o-toluidine,  m-xylidine,  methylaniline, 
chloroaniline,  anisidine,  and  phenylhydrazine  dissolve  proteoses 
on  warming,  but  not  at  the  ordinary  temperature.  Dimethylaniline 
and  ethylaniline,  however,  dissolve  proteoses  at  the  ordinary 
temperature,  but  not  on  warming.  Proteoses  are  slightly  soluble 
in  formanilide,  but  insoluble  in  benzylamine,  dichloroaniline, 
phenylethylamine,  diphenylamine,  a-naphthylamine,  azobenzene, 
urethane,  pyridine,  and  camphylamine.  S.  S.  Z. 
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Absorption  of  Carbon  Dioxide  by  Salt  Solutions  under 
Pressure.  W.  Ipatiev  and  A.  Andrjuschtschenko  {Bull. 
Acad.  Sci.  St.  Petersbourg,  1917,  [6],  851 — 862;  from  Chem.  Zentr., 
1925,  i,  2525 — 2526). — Carbon  dioxide  is  more  soluble  in  a  solution 
of  nickel  acetate  than  in  water,  the  difference  decreasing  with  the 
pressure  (5  to  26  atmospheres).  No  precipitation  of  nickel  carbonate 
occurs.  G.  W.  R. 

Salts  of  certain  Aromatic  Carboxylic  Acids  and  their 
Solubility.  F.  Ephraim  and  A.  Pfister. — (See  i,  1148.) 

Distribution  of  Surface-active  Substances  between  Water 
and  Organic  Solvents.  R.  G.  Schulz  {Roll. -Chem.  Beihefte, 
1925,  21,  37 — 54). — -In  the  distribution  of  a  solute  at  a  liquid- 
liquid  boundary  the  relationships  between  the  surface  activity  and 
distribution  are  similar  to  those  at  a  liquid-solid  boundary.  The 
distribution  is  said  to  be  determined  by  the  relative  surface  activities 
of  the  solute  in  the  two  solvents.  E.  M.  C. 

Beryllium  Compounds  as  Adsorption  Media.  J.  Kleeberg 
(Kolloid-Z.,  1925,  37,  17 — 18). — Beryllium  hydroxide  adsorbs 
Congo-red  and  pancreas  amylase  more  strongly  and  yeast  invertase 
less  strongly  than  does  aluminium  hydroxide.  Dextrose,  tri- 
butyrin,  and  acetic  acid  are  not  adsorbed,  but  eosin  and  methylene- 
blue  are  adsorbed  slightly.  The  adsorption  is  greatly  increased 
when  the  substance  to  be  adsorbed  is  added  before  the  beryllium 
hydroxide  is  precipitated,  and  the  sedimentation  of  the  precipitate  is 
accelerated.  In  14  days,  a  beryllium  hydroxide  precipitate  com¬ 
pletely  loses  its  adsorptive  power.  E.  M.  C. 

Influence  of  Salt  Content  on  the  Adsorptive  Power  of  an 
Active  Charcoal  and  a  Review  of  the  Chief  Properties  of  the 
More  Important  Technical  Active  Charcoals.  H.  Herbst 
(. Koll.-Chem .  Beihefte,  1925,  21,  1 — 36). — The  true  static  adsorptive 
power  of  active  charcoal  is  reduced  on  impregnation  with  water, 
dry  salts,  or  solutions  of  salts  and  alkalis  to  an  extent  which  is 
approximately  proportional  to  the  amount  added  and  becomes  zero 
for  additions  of  50 — 60%.  The  adsorption  velocity  falls  off  more 
rapidly.  A  comparison  is  made  of  the  density  and  adsorptive 
powers  towards  carbon  dioxide,  sulphur  dioxide,  and  succinic  acid 
solutions  for  a  number  of  active  charcoals  of  different  origins.  [Cf. 
B.,  1925,  697.]  E.  M.  C. 

Absorptive  Power  of  Cellulose  Nitrate  for  Gases.  D.  Costa 
{Gazzetta,  1925,  55,  540—548 ;  cf.  A.,  1920,  i,  16 ;  1924,  i,  714).— Dry 
cellulose  nitrate  containing  12-95%  of  nitrogen  corresponding  with 
the  formula  C24H48O8(OH)2(O-NO2)10  was  used  in  the  experiments 
made  at  18 — 24°  at  atm.  pressure.  The  results  indicate  that  each 
nitro  group  fixes  1  mol.  of  ammonia,  forming  a  true  ammonium  salt. 
Denitration  and  dehydration  of  the  cellulose  nitrate  complex 
follow,  and  each  molecule  of  ammonium  nitrate  set  free  takes 
up  2  mols.  of  ammonia.  After  careful  washing  with  boiling 
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water,  the  product  contains  no  nitrogen.  Both  volumetric  and 
gravimetric  measurements  point  to  the  formation  of  the  compound 
C24H20Ol0(NH4NO3)10,20NH3 ;  titration  of  the  absorption  product 
shows  that  the  free  ammonia  is  not  more  than  two-thirds  of  the 
total  ammonia  absorbed.  In  order  to  prove  that  the  absorption  of 
ammonia  depends  on  the  nitro  groups  present,  similar  experiments 
were  made  with  a  cotton  collodion  containing  11-31%  of  nitrogen, 
corresponding  with  the  formula  C^H^O^CbNOo)^  In  this  case 
saturation  with  ammonia  gives  the  compound 
C24H32012(NH4N03)8,16NH3. 

When  cellulose  nitrate  is  saturated  with  hydrogen  chloride,  all  the 
nitro  groups  are  replaced  and  the  product,  soluble  in  water,  reduces 
Fehling’s  solution  and  is  optically  active.  The  results  obtained 
in  the  absorption  of  sulphur  dioxide  and  carbon  dioxide  are  tabu¬ 
lated;  oxygen  and  hydrogen  are  not  appreciably  absorbed.  The 
absorptive  powers  of  cellulose  and  cellulose  nitrate  for  different 
gases  are  compared.  W.  E.  E. 

Adsorption  [of  Alkali  from  Alcoholic  Solutions  by 
Cellulose].  II.  S.  Liepatov  (. Kolloid-Z .,  1925,  37,  112—116).— 
Some  of  the  experiments  previously  described  (this  vol.,  ii,  385)  are 
repeated  in  40%  and  90%  aqueous-alcoholic  solutions.  The  velocity 
of  adsorption  by  cellulose  of  sodium  hydroxide  in  40%  alcohol 
follows  the  equation  J:t—logeaj(a—yx),  where  y  is  a  constant.  In 
the  stronger  solution,  the  velocity  is  greater  and  approximates  to 
that  for  an  aqueous  solution.  The  character  of  the  adsorption 
curve  is  unaltered  by  duration  of  time.  The  adsorption  of  sodium 
and  barium  hydroxides  from  alcoholic  solutions  is  much  greater  than 
from  pure  water  and  increases  with  the  alcohol  content.  Adsorption 
from  such  solutions  is  an  irreversible  chemical  process,  the  presence 
of  the  alcohol  hindering  the  hydrolysis.  S.  K.  T. 

Adsorption  of  Acids  by  Filter-paper.  S.  G.  Mokruschin 
( Kolloid-Z .,  1925,  37,  144 — 146). — A  theoretical  explanation  of  the 
constants  K  in  Holmgren's  equation  (A.,  1909,  ii,  25),  and  z  in 
Schmidt’s  equation  ( Kolloid-Z .,  1913,  13,  146)  is  given  in  wdiich  a 
unimolecular  layer  of  acid  on  the  capillary  walls  of  the  filter-paper 
is  assumed  in  agreement  with  Langmuir’s  adsorption  theory. 
Since  the  constants  are  independent  of  the  degree  of  dissociation  of 
the  acid,  adsorption  of  the  molecules  is  indicated,  and  this  finds 
support  in  the  work  of  Schulov  and  Lepin  [Ann.  d.  Lomonosoff.  phys.- 
chern.  Ges.  (Moscow),  1919, 1,  56 — 65,  66,  67],  The  theoretical  con¬ 
clusions  are  borne  out  by  experiments  with  hydrochloric,  nitric, 
sulphuric,  oxalic,  and  tartaric  acids  in  1/4  to  1  /1024  molar  solutions. 

N.  H.  H. 

Mechanism  of  the  Adsorption  of  Sugar  by  Colloidal 
Solutions  and  Precipitates.  M.  Prasad,  D.  L.  Shrivastava,  and 
It.  S.  Gupta  ( Kolloid-Z .,  1925,  37,  101 — 104). — The  adsorption  of 
certain  sugars  from  solution  by  sulphide  sols  and  precipitates  is 
investigated  (cf.  A.,  1924,  i,  942).  Except  in  the  case  of  xylose  and 
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arsenic  trisulphide  and  of  lsevulose  and  antimony  trisulphide, 
Freundlich's  adsorption  equation  is  not  followed.  The  amount 
of  sugar  adsorbed  always  decreases  with  diminishing  concentration 
of  the  adsorbent.  Practically  no  adsorption  occurs  in  presence 
of  powdered  substances,  such  as  magnesium  oxide,  zinc  oleate,  etc. 

S.  K.  T. 

Adsorption.  XL  Life  Period  of  Organisms  and  its 
Dependence  on  the  Concentration  and  Volume  of  the  Toxic 
Medium  and  on  the  Concentration  of  the  Organisms.  P.  N. 

Pavlov  ( Kolloid-Z .,  1925,  37,  105 — 111). — The  toxic  effect  of  a 
medium  on  the  life  period,  T,  of  an  organism  is  expressed  by  the 
“  life  period  depression  ”  (T0—T)jT,  T0  being  the  value  of  T  in  the 
natural  medium,  and  not  by  1  jT  (cf.  Ostwald,  A.,  1910,  ii,  592). 
Combining  this  with  the  adsorption  formula,  equations  are  derived 
connecting  the  life  period  with  the  concentration  of  the  toxic 
substance,  the  volume  of  the  medium,  and  the  number  of 
organisms  in  unit  volume.  According  to  the  nature  of  the 
relations  involved  the  toxic  effect  is  said  to  be  chemical  or 
physical.  Experiments  carried  out  with  Gammarus  (at  high  salt 
concentrations)  and  Artemia  salina  in  common  salt  solutions  support 
the  chemical  explanation  of  toxicity.  At  lower  salt  concentrations 
(16 — 19%)  the  results  with  Gammarus  support  a  physical  explanation. 
Some  of  the  equations  deduced  are  numerically  confirmed. 

S.  K.  T. 

Adsorption  and  Surface  Energy  at  the  Boundary  of 
Different  Phases.  B.  Iliin  ( Physikal .  Z 1925,  14,  497 — 501). — 
Szyszkowski’s  equation  (A.,  1908,  ii,  1018)  leads  to  the  relation 
Q—b  log10(ac  +  l),  in  which  Q  is  the  heat  of  adsorption,  C  the 
concentration  of  the  capillary- active  substance,  and  a  and  b  are 
constants.  This  has  been  tested  by  reference  to  the  data  of  Titoff 
(A.,  1910,  ii,  1041)  on  nitrogen,  carbon  dioxide,  and  ammonia,  and  by 
Lamb  and  Coolidge  (A.,  1920,  ii,  471)  on  carbon  disulphide  with 
excellent  agreement  between  observed  and  calculated  values  of  Q. 
The  theoretical  treatment  is  also  supported  by  the  results  of  Reh- 
binder  (A.,  1924,  ii,  662)  for  solutions  of  valeric  acid,  butyric  acid, 
and  tetrapropylammoniuin  chlorate.  R.  A.  M. 

Electrical  Theory  of  Adsorption.  B.  Iliin  ( Z .  PhysiJc,  1925, 
33,  435 — 469). — On  the  assumption  that  adsorption  forces  are 
purely  electrical  a  formula  is  developed  connecting  the  heat  of 
adsorption  and  adsorptive  capacity  with  the  dielectric  constant  and 
surface  energy  of  the  adsorbent.  The  electrical  moment  of  the 
polarisation  is  found  to  be  about  10-19,  and  the  thickness  of  the  film 
about  10"8  cm.  From  the  formula  for  the  adsorptive  capacity  the 
value  2  is  obtained  for  the  gas  constant,  R.  A  relationship  is  estab¬ 
lished  between  the  critical  temperature  of  the  adsorbed  gas,  the  van 
der  Waals  attraction  constant,  and  the  adsorption  constant.  The 
effective  surface  of  1  g.  of  charcoal  is  found  to  be  about 
105  cm.2  In  the  case  of  charcoal  and  mica,  for  gases  of  about  the 
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same  heat  of  absorption,  the  amount  of  adsorption  is  much  the 
same,  from  which  it  is  concluded  that  adsorption  is  not  a  specific 
property.  E.  B.  L. 

Derivation  of  Adsorption  Isotherms.  A.  Gorbatschev 
( Z .  physikal.  Chem.,  1925,  117,  129 — 142). — It  is  assumed  that 
lines  of  force  originate  from  the  surface  of  an  adsorbent,  adsorbed 
molecules  being  thereby  attracted  and  held.  The  effective  radius 
of  attraction  is  less  than  the  diameter  of  a  molecule.  On  this 
assumption  equations  are  derived  which  correspond  with  adsorption 
isotherms  obtained  by  Langmuir,  Freundlich,  and  co-wrorkers, 
Reichinstein  (A.,  1924,  ii,  22),  Schmidt  (A.,  1911,  ii,  969),  Williams 
(A.,  1919,  ii,  496),  Lockemann  and  Paucke  (A.,  1911,  ii,  720),  and 
with  extended  forms  of  Henry’s  law  (cf.  Williams,  A.,  1919,  ii,  392  ; 
Abderhalden  and  Fodor,  A.,  1921,  ii,  21;  Fodor  and  Schonfeld, 
A.,  1922,  ii,  688).  L.  F.  G. 

Theories  of  Liesegang  Ring  Formation.  N.  R.  Dhar  and 
A.  C.  Chatterji  ( Kolloid-Z .,  1925,  37,  89 — 97 ;  cf.  this  vol.,  ii,  865). 
— Criticism  of  previous  work  is  continued.  The  coagulation  of 
silver  chromate  sol  is  brought  about  by  potassium  chromate  within 
certain  concentration  limits;  outside  these  limits  a  yellow  sol  is 
produced.  This  phenomenon,  it  is  shown,  offers  a  complete 
explanation  of  Liesegang  ring  formation.  No  rings  are  formed  when 
the  protective  colloid  has  a  very  small  or  a  very  large  peptising  effect 
on  a  sparingly  soluble  substance,  provided,  in  the  latter  case,  that  a 
peptised  sol  of  the  substance  is  not  coagulated  by  either  of  the 
reactants  from  which  it  is  formed.  Rings  are  only  formed  when  the 
peptising  action  is  of  medium  strength.  S.  K.  T. 

Precipitates  with  Stratified  Structures.  I.  P.  P.  von 

Weimarn  {Kolloid-Z.,  1925,  37,  78 — 88). — From  a  consideration  of 
the  dispersion  curves  for  some  precipitates  with  stratified  structures 
it  is  shown  that  Liesegang  rings  result  from  the  periodic  variations 
in  the  concentrations  of  the  dispersed  and  dispersing  phases  caused 
by  the  mixing  of  the  appropriate  precipitating  agents ;  these  are 
tracks  indicating  the  places  of  contact  of  the  vessel  and  the  surface 
skin  of  the  precipitate.  The  points  of  contact  move  downwards  as 
evaporation  proceeds.  S.  K.  T. 

Structure  of  Films  of  Water  on  Salt  Solutions.  I.  Surface 
Tension  and  Adsorption  for  Aqueous  Sodium  Chloride 
Solutions.  W.  D.  Harkins  and  H.  M.  McLaughlin  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2083 — 2089). — The  surface  tensions  of  0T  to 
5AT-sodium  chloride  solutions  have  been  measured  by  the  drop 
method,  and  by  an  application  of  the  Gibbs  adsorption  equation, 
modified  by  the  introduction  of  the  activity  coefficient,  the  thickness 
of  the  water  film  on  the  solutions  is  shown  to  decrease  from  4-00  to 
2-30  A.  as  the  concentration  rises.  The  thickness  is  of  the  order  of  a 
linear  dimension  of  a  water  molecule,  but  some  molecules  of  the 
type  (H20)2  may  be  involved.  As  the  concentration  increases 
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diffusion  pressure  forces  the  ions  closer  and  closer  to  the  surface 
and  the  surface  tension  rises.  A  small  departure  of  the  water 
molecule  from  perfect  symmetry  is  sufficient  to  account  for  the 
observed  variation  in  the  thickness  of  the  water  film,  but  probably 
other  factors  are  also  effective.  S.  K.  T. 

Composition  of  Soap  Films.  M.  E.  Laing  ( Proc .  Boy.  Soc., 
1925,  A,  109,  28 — 34). — The  nature  of  the  material  which  accumu¬ 
lates  in  soap  films  has  been  investigated  by  determining  the  concen¬ 
tration  changes  in  a  sodium  oleate  solution  as  a  result  of  foam 
formation.  The  concentration  changes  were  followed  by  conductivity 
measurements,  and  by  analysis  of  the  condensed  foams  and  of  the 
residual  soap  solutions.  In  every  case,  the  foam  is  more  concentrated 
than  the  bulk  of  the  solution.  The  analytical  data  show  that  an  acid 
sodium  soap,  and  not  free  oleic  acid,  collects  in  the  interfacial  film. 
From  neutral  or  acid  soap  solutions,  the  material  adsorbed  has  the 
composition  1  mol.  sodium  oleate  -j-  0-61  mol.  oleic  acid.  Excess  of 
alkali  in  the  solution  converts  this  material  into  neutral  sodium 
oleate.  The  absolute  amount  of  substance  adsorbed  is  least  from 
neutral  solution,  and  increases  with  addition  of  either  oleic  acid  or 
alkali.  These  results  are  in  accord  with  the  suggestion  of  Bragg  that 
the  black  spot  in  soap  films  is  due  to  the  actual  contact  of  the  two 
adsorbed  layers,  except  that  it  consists  of  an  acid  sodium  soap,  in¬ 
stead  of  free  fatty  acid.  The  presence  of  this  colloidal  material  is 
suggested  as  the  cause  of  the  stability  of  soap  films.  F.  G.  T. 

Kinetic  Theory  of  Surface  Films.  I.  Surfaces  of  Solutions. 

R.  K.  Schofield  and  E.  K.  Rideal  (Proc.  Boy.  Soc.,  1925,  A,  109, 
57 — 77). — When  Gibbs’  equation,  modified  by  the  introduction  of  the 
activity  in  place  of  the  mole  fraction  of  the  solute,  is  applied  to  the 
surface  tension-concentration  curves  for  aqueous  solutions  of 
capillary -active  organic  substances,  evidence  is  obtained  that  the 
adsorbed  film  is  unimolecular  in  the  case  of  dilute  solutions.  The 
analogy  between  F,  the  lowering  of  surface  tension,  and  a  three- 
dimensional  gas  or  osmotic  pressure  as  postulated  by  Traube  has 
been  critically  examined  and  it  is  shown  that  whilst  existing  theories 
account  for  the  proportionality  between  F  and  the  mole  fraction 
of  the  solute  for  low  values  of  F,  the  lack  of  proportionality  for  large 
values  of  F  is  unexplained.  It  is  possible  that  the  latter  anomaly 
is  due  to  the  same  causes  which  render  the  gas  laws  inapplicable  to 
compressed  gases.  Weak  solutions,  for  which  F  exceeds  about  10 
dynes /cm.,  and  in  which  the  surface  phase  is  relatively  highly  con¬ 
densed,  conform  to  the  equation F(A—B)—xBT,  where  A  is  the  area 
occupied  by  a  g.-mol.  as  surface  excess,  B  the  limiting  area  of  a 
g.-mol.  under  high  compression,  and  ljx  a  measure  of  the  lateral 
molecular  cohesion  of  the  film.  This  relation  has  been  tested  at 
three  interfaces  :  for  a  number  of  the  lower  fatty  acids  at  a  water- 
air  interface,  for  n- butyric  acid  at  a  water-benzene  interface,  and  for 
tertiary  butyl  and  amyl  alcohols,  sucrose,  and  pyridine  at  a  water- 
mercury  interface.  The  above  equation,  which  fits  existing  data 
within  the  limits  of  experimental  error,  yields  values  for  the  limiting 
areas  of  the  adsorbed  molecules  in  close  agreement  with  those 
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anticipated  from  measurements  of  molecular  dimensions.  At 
water-air  and  water -benzene  interfaces  the  common  value  of  B, 
24 — 25  A.,  found  for  normal  fatty  acids,  supports  Langmuir’s 
orientation  hypothesis.  The  values  of  x  for  a  series  of  fatty  acids 
show  that  at  a  water-air  interface  the  lateral  molecular  cohesion 
increases  with  the  length  of  the  hydrocarbon  chain.  The  iso- 
acids  have  a  slightly  larger  value  of  x  than  the  corresponding  normal 
acids,  indicating  an  apparently  smaller  cohesion  between  branched 
chains  than  between  normal  chains  with  the  same  number  of  carbon 
atoms.  At  a  water-benzene  interface  the  value  of  x  for  butyric  acid 
is  almost  unity,  indicating  that  there  is  little  or  no  cohesion  between 
such  molecules  at  that  interface.  The  similar  value  of  x  for  sucrose 
shows  that  sucrose  molecules  do  not  cohere  at  a  water-mercury 
interface.  Strong  support  is  found  for  the  view  that  the  molecules 
of  the  capillary-active  substances  examined  are  adsorbed  from  a  weak 
solution  in  a  unimolecular  layer,  and  that  the  effect  they  produce 
on  the  surface  tension  is  due  to  their  thermal  agitation  alone. 
At  a  given  temperature  their  activity  depends  solely  on  the  surface 
concentration,  the  interfacial  area  occupied,  and  on  the  lateral 
cohesion.  F.  G.  T. 

Capillary  Chemical  Phenomena.  R.  Dtjbrisay  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  996 — 1008). — An  account  of  work  previously 
abstracted  (A.,  1918,  ii,  368 ;  1923,  ii,  741 ;  1924,  ii,  154,  731). 

S.  K.  T. 

Effect  of  Capillary-active  Substances  on  the  Surface 
Tension  of  Salt  Solutions.  Its  Relation  to  Ionic  Hydration. 

W.  Seith  (Z.  physikal.  Chem.,  1925, 117,  257 — 284). — Measurements 
were  made  by  Stocker’s  method  (A.,  1920,  ii,  593)  to  ascertain  the 
effect  of  different  capillary- active  substances  (methyl,  ethyl,  iso¬ 
propyl,  fsobutyl,  and  fsoamyl  alcohols,  and  aniline)  on  the  surface 
tension  of  pure  water  and  of  aqueous  solutions  of  salts  (lithium, 
sodium,  potassium,  magnesium,  and  barium  chlorides  and  mag¬ 
nesium  sulphate)  and  carbamide.  The  lowering  of  surface  tension 
increases  with  concentration  of  salt.  When  surface  tension  is 
plotted  against  concentration  of  capillary-active  substance,  the 
curves  obtained  for  different  concentrations  of  the  same  salt 
cut  each  other  at  a  point.  The  concentrations  of  the  capillary- 
active  substances  in  the  surface  films  are  calculated.  A  method  of 
calculating  the  hydration  of  the  salt  ions  from  the  lowering  of  surface 
tension  is  described.  The  degrees  of  hydration  thus  obtained  agree 
with  those  calculated  from  the  effect  of  the  salts  on  the  solubilities 
of  non-electrolvtes  in  water  (see  Armstrong  and  others,  A.,  1907, 
ii,  848).  "  L.  F.  G. 

Surface  Tension  of  Aqueous  Phenol  Solutions.  II. 
Activity  and  Surface  Tension.  A.  K.  Goard  and  E.  K.  Rideal 

(J.  Chem.  Soc.,  1925,  127,  1668 — 1676). — Measurements  of  the 
surface  tensions  of  mixtures  of  water,  sodium  chloride,  and  phenol 
in  various  proportions  have  been  made  by  the  drop  weight  method 
(cf.  this  vol.,  ii,  510),  and  of  the  partition  of  phenol  between  paraffin 
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oil  and  water  or  aqueous  sodium  chloride  solution.  From  the  latter 
and  freezing-point  data  the  activities  of  phenol  in  water  and  aqueous 
sodium  chloride  solution  have  been  deduced.  Using  the  differential 
equation  of  Gibbs  determining  the  surface  adsorption  of  substances 
in  solution  and  taking  into  account  the  activity  of  the  phenol,  the 
surface  adsorption  has  been  calculated.  The  maximum  surface 
adsorption  is  found  to  be  independent  of  the  concentration  of  the 
sodium  chloride  and  equal  to  69-2(d;l)  X  10-11  g.-mol./cm.2  Assum¬ 
ing  that  the  surface  layer  consists  of  a  unimolecular  film  of  phenol 
molecules,  the  cross-sectional  area  and  length  of  the  phenol  molecule 
are  calculated  to  be  23-8  and  6-4  A.,  respectively.  These  values 
are  in  good  agreement  with  those  determined  by  Adam  (A.,  1923,  ii, 
539).  The  fact  that  the  dissolved  sodium  chloride  exerts  a  marked 
effect  on  the  surface  tension  through  this  unimolecular  film  indicates 
that  the  surface  tension  is  affected  by  the  presence  of  molecules 
below  the  surface  layer,  although  the  opposite  has  been  assumed  by 
Langmuir  and  some  other  workers.  E.  E.  W. 

Influence  of  Density  and  Geometrical  Dimensions  of  a 
Molecular  Stream  on  the  Formation  of  Deposits.  J.  Ester- 
makn  (Z.  Physik ,  1925,  33,  320 — 324). — The  relation  between  the 
critical  temperature  of  condensation  of  metallic  vapours  and  their 
concentration  has  been  determined  for  different  surfaces,  and  the 
heat  of  adsorption  and  the  adsorption  pressure  calculated.  The 
edge  of  the  deposit  has  a  lower  temperature  of  condensation  than  the 
centre,  owing  to  the  density  being  lovrer  at  the  edge.  E.  B.  L. 

Angles  of  Contact  and  Polarity  of  Solid  Surfaces.  N.  K. 

Adam  and  G.  Jessop  (J.  Chem .  Soc.,  1925,  127,  1863—1868).— 
The  equation  lb = TLV{  1  -r cos  6),  in  which  W  represents  the  adhesion 
of  a  liquid  for  a  solid  surface  on  which  it  rests  at  an  angle  6,  and  2 Tlv 
the  cohesion  of  the  liquid,  has  been  examined  with  reference  to  the 
polarity  of  solid  surfaces.  For  solid  long-chain  aliphatic  compounds 
in  contact  wdth  wrater,  9  should  be  low  if  many  polar  groups  are  at  the 
free  surface,  whilst  if  thp  hydrocarbon  ends  of  the  chains  are  all 
turned  outw'ards,  6  should  be  approximately  the  same  as  for  paraffin 
wax.  Of  the  nine  solids  investigated,  paraffin  wax  and  octadecyl 
iodide  (no  groups  with  a  strong  affinity  for  wTater)  give  practically 
the  same  angle  at  a  surface  cut  from  the  interior  as  at  the  natural 
surface.  Acids  and  alcohols  give  varying  results  for  surfaces  cut 
from  the  interior,  according  as  the  cut  surface  runs  parallel  or 
perpendicular  to  the  direction  of  the  crystal  flakes.  Crystalline 
flakes  (from  alcohol  or  benzene)  give  a  lower  angle  than  the  mass 
solidified  after  fusion.  Alternative  explanations  for  this  are 
suggested.  The  chief  difficulty  in  measuring  the  angle  of  contact 
(the  “  dragging  ”  effect  or  “  hysteresis”)  is  attributed  to  friction 
of  the  liquid  on  the  solid.  L.  L.  B. 

Action  of  Silica  on  Electrolytes.  J.  Mukherjee  ( Nature , 
1925,  116,  313— 314).— Joseph’s  failure  (cf.  this  vol.,  ii,  383)  to 
confirm  the  author's  results  is  ascribed  to  the  use  of  silica  heated  at 
180° ;  a  suitable  method  for  the  preparation  of  the  silica  is  described. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  963 

Three  types  of  adsorption  are  distinguished  :  (a)  primary,  resulting 
from  the  chemical  affinity  of  the  atoms  on  the  surface,  ( b )  electrical, 
and  (c)  adsorption  of  solutions  resulting  from  the  capacity  of  the 
substance  to  adsorb  water.  A.  A.  E. 

Electric  Charge  on  Sparingly  Soluble  Substances.  L. 

Michaelis  and  S.  Dokan  ( Kolloid-Z .,  1925,  37,  67 — 72). — Two 
new  classes  of  colloids  are  described  :  “  obligatory  ”  and  “  facult¬ 
ative.”  The  former  can  exist  in  the  medium  only  in  the  colloid 
state  ( e.g .,  mastic  in  water),  whilst  the  latter  are  sparingly  soluble 
and  exist  suspended  in  their  saturated  solutions  {e.g.,  silver  iodide). 
One  of  the  ions  is  responsible  for  the  colloid  state  in  the  former 
group,  but  neither  is  separately  responsible  in  the  latter.  The 
influence  of  dissolved  electrolytes  on  “  facultative  ”  colloids  is 
investigated,  especially  in  the  case  of  barium  sulphate.  Univalent 
ions  have  no  perceptible  influence  on  the  charge  of  the  colloid,  but 
bivalent  ions,  excepting  such  cations  as  form  easily  soluble  sulphates, 
exhibit  marked  effects.  Ter  valent  ions  have  a  still  stronger  influence 
(cf.  Umetsu,  A.,  1923,  ii,  299).  S.  K.  T. 

Contraction,  Refractivity,  and  Absorption  of  Light  in 
Solutions  of  Lithium  Salts.  F.  Huttig  and  M.  Keller  (Z. 
Elektrochem.,  1925,  31,  390 — 403). — The  densities  and  refractive 
indices  of  aqueous  solutions  of  lithium  chloride,  bromide,  and  iodide 
have  been  measured  from  saturation  down  to  0-1 N,  and  the  coeffi¬ 
cients  of  extinction  between  >.230  and  >.410  down  to  N.  The  result¬ 
ing  curves  show  discontinuities  at  n=6  and  near  n= 30  and  n— 75, 
when  n  is  the  number  of  rnols.  of  water  per  mol.  of  salt,  for  all  three 
salts.  It  is  suggested,  on  the  basis  of  Werner’s  co-ordination  theory, 
that  the  lithium  ion  requires  6  mols.  of  water  for  complete  envelop¬ 
ment,  and  that  when  there  are  fewer,  the  partly  unprotected  ion 
exerts  an  attraction  on  the  surrounding  halogen  ions  which  causes 
a  corresponding  contraction.  A  second  complete  envelope  will 
consist  of  30  mols.  of  water,  and  a  third  of  76  mols.  W.  A.  C. 

Refractive  Indices  of  Perchlorates  in  Aqueous  Solution. 

A.  Mazzijcchelli  and  A.  Vercillo  ( Gazzetta ,  1925,  55,  498 — 501). — 
The  refractive  powers  of  ammonium  and  sodium  perchlorates  and 
of  perchloric  acid  calculated  by  Landolt’s  formula  from  observations 
on  aqueous  solutions  are  found  to  be  almost  independent  of  the  con¬ 
centration.  For  perchloric  acid,  however,  the  refractive  power 
increases  slightly  with  dilution.  The  compounds  studied  are  found 
to  obey  the  law  of  Le  Blanc  and  Rohland  (A.,  1896,  ii,  345). 

W.  E.  E. 

Cause  of  the  Colour  Change  in  Cobalt  Chloride  Solutions. 

J.  Gr6h  (Z.  anorg.  Chem.,  1925,  146,  305 — 314). — The  molecular 
extinction  coefficients  for  solutions  of  cobalt  chloride  in  propyl 
alcohol,  ethyl  alcohol,  methyl  alcohol,  and  water  have  been  measured 
and  plotted  against  wave-length  of  light.  The  effect  of  addition  of 
lithium  chloride  to  some  of  the  solutions  has  been  observed.  The 
results  are  in  complete  accordance  with  the  assumption  of  an 


ii.  964 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


equilibrium  CoCl2+2Cr^=CoCl4'',  the  blue  colour  of  the  solutions 
being  due  to  the  complex  ion  CoCl4".  A.  B.  M. 

Variation  in  the  Rotatory  Power  of  Tartaric  Acid  as  a 
Function  of  ps.  F.  Vles  and  E.  Vellinger  (Bull.  Soc.  chim., 
1925,  [iv],  37,  841 — 845). — The  rotatory  power  of  d-tartaric  acid 
in  M /2,  M /4,  and  M / 10  solution  has  been  examined  in  its  dependence 
on  pB.  The  curve  a=f(pH)  shows  a  rapid  rise  of  rotatory  power 
between  pK  2  and  pB  5.  From  ps  5  up  to  pK  13,  the  rotatory  power  is 
practically  independent  of  the  acidity  of  the  solution,  but  above 
pB  13  it  decreases.  Below  pB  2  the  value  is  almost  constant.  The 
experimental  values  agree  with  the  assumption  that  the  rotatory 
power  is  the  sum  of  the  effects  due  to  the  two  anions  and  the  undis¬ 
sociated  acid  molecule.  The  mechanism  of  the  removal  of  a 
hydrogen  ion  from  the  tartaric  acid  molecule,  and  the  consequent 
change  in  space  arrangement,  is  briefly  discussed.  L.  L.  B. 

Viscosity  and  Surface  Tension  during-  Esterification. 

(Mlle.)  G.  Cauqtjil  ( Compt .  rend.,  1925,  181,  114 — 116). — Measure¬ 
ments  have  been  made  of  the  viscosity  and  surface  tension  during 
esterification  of  equimolecular  mixtures  of  acetic  acid  and  the 
following  alcohols  :  cycZohexanol,  o-methylcydohexanol,  o-ethyl- 
cyc/ohexanol,  m-methylcyc/ohexanol,  p-m ethyl cydoh exanol ,  1  :  3- 
dimethylq/cZohexan-4-ol.  Esterification  was  carried  out  at  95°, 
portions  of  the  reaction  mixture  being  cooled  to  20°  for  purposes 
of  measurement.  The  viscosity  and  surface  tension  may  be  repre¬ 
sented  by  formulae  of  the  type  r]t=r)0-\-Bx,  where  x  is  the  per¬ 
centage  of  acid  esterified.  The  coefficient  B  is  negative  in  the  case 
of  the  viscosity,  and  positive  in  that  of  the  surface  tension  measure¬ 
ments.  F.  G.  T. 

Dielectric  Constants  of  Solutions  of  Electrolytes.  H. 

Ulich  {Z.  Elelctrochem.,  1925,  31,  413 — 417). — The  dielectric  con¬ 
stants  of  solutions  of  amine  halides  and  tetra-alkylammonium 
salts  in  organic  solvents  show  in  general,  first,  a  decrease  propor¬ 
tional  to  the  concentration,  then  a  minimum,  and  lastly  a  steady 
increase  with  concentration  to  values  which  in  some  cases  exceed 
those  of  the  pure  solvents.  The  incidence  of  the  minimum  is  found, 
applying  Walden’s  rule,  at  v=(134-4/e0)3,  where  v  is  the  molecular 
dilution  and  e0  the  dielectric  constant  of  the  solvent.  W.  A.  C. 

Osmotic  Pressure  by  the  Solubility  Method  in  Concen¬ 
trated  Solutions.  M.  P.  Applebey  and  P.  G.  Davies  \J .  Chem. 
Soc.,  1925,  127,  1840 — 1846). — Solutions  of  sucrose  of  knowm 
concentration  are  shaken  with  aniline  at  20°,  and  the  solubility  of 
water  in  the  aniline  layer  determined.  From  the  data  of  Berkeley 
and  Hartley  (A.,  1907,  ii,  234),  the  connexion  between  osmotic 
pressure  and  lowering  of  solubility  is  obtained.  In  dilute  solutions, 
this  may  be  calculated  by  the  equation  of  Nernst,  whilst  in  more 
concentrated  solutions  a  new  combination  of  the  equations  of  Van 
Laar  and  of  Berkeley  and  Burton  [Phil.  Mag.,  1909,  17,  598)  leads 
to  a  relation  which  is  in  good  agreement  with  experiment  up  to 
concentrations  of  420  g.  per  1000  g.  of  solution.  By  finding  the 
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percentage  of  water  in  the  aniline  phase  in  equilibrium  with  a  solution 
of  unknown  osmotic  pressure,  and  reading  off  from  the  present 
results  the  concentration  of  the  sucrose  solution  in  equilibrium  with 
the  same  aniline  solution,  the  osmotic  pressure  of  the  unknown 
solution  can  be  equated  with  that  of  the  sucrose  solution. 

W.  H.-R. 

Method  for  Investigating  Diffusion  in  Gels.  R.  Fricke 
(Z.  Elektrochem.,  1925,  31,  430 — 435). — A  microtome  is  described 
by  means  of  which  gels  of  elongated  shape  may  be  cut  transversely 
into  slices  down  to  \  mm.  thickness.  W.  A.  C. 

Dialysis  of  Easily  Decomposable  Colloidal  Systems.  A. 

Gtjtbier  (Z.  anorg.  Chem.,  1925,  146,  411 — 412). — Easily  decom¬ 
posed  colloidal  solutions  are  protected  from  the  air  during  dialysis 
by  covering  them,  as  well  as  the  outer  liquid  in  the  dialyser,  with  a 
layer  of  paraffin  or  other  suitable  pure  oil.  A.  B.  M. 

Direct  Method  of  Measuring  the  Osmotic  Pressure  of 
Haemoglobin.  G.  S.  Adair  ( Proc .  Roy.  Soc.,  1925,  A,  108,  627 — 
637). — The  difficulties  in  measuring  the  osmotic  pressure  of  haemo¬ 
globin,  due  to  alteration  of  the  state  of  aggregation  in  the  colloidal 
system,  and  to  chemical  change,  have  been  overcome  by  a  method 
involving  the  use  of  an  osmometer  in  which  equilibrium  is  reached 
rapidly,  and  by  making  all  measurements  at  0°.  The  osmotic 
pressures  of  solutions  of  various  haemoglobins  are  tabulated. 

L.  F.  G. 

Physico-chemical  Study  of  U.S.P.  Agar.  E.  H.  Harvey 
(Amer.  J.  Pharm.,  1925,  97, 447—456 ;  cf.  B.,  1925, 296).— The  heat  of 
combustion  of  U.S.P.  agar  (d21 0-7190)  is  4870  cal./g.  Boiling  hydro¬ 
lyses  the  agar,  lowering  the  viscosity  and  destroying  the  ability  to  gel. 
Hot  agar  sols  show  no  optical  activity.  Imbibition  of  water  is  com¬ 
paratively  rapid  at  first  and  becomes  gradually  slower.  The  heat  of 
imbibition  is  2-7  cal./g.  of  dry  agar.  Adsorption  of  acetic  acid  is 
relatively  greater  from  dilute  solutions  than  from  more  concentrated 
solutions.  Quantitative  experiments  have  been  carried  out  on  the 
rate  of  adsorption  of  water  vapour,  and  on  the  rate  of  dehydration 
of  agar  gels.  C.  P.  S. 

Effect  of  Low  Temperatures  on  Liquid  Colloidal  Systems. 

F.  Bottazzi  and  G.  Bergami  (Arch.  Sci.  biol.,  1924,  6,  74 — 93 ; 
from  Chem.  Zentr.,  1925,  i,  2539). — At  0°,  protein  solutions  rich  in 
electrolytes  are  not  coagulated,  although  removal  of  the  electrolytes 
by  dialysis  produces  a  partial  coagulation  (turbidity).  This  coagula¬ 
tion  is  reversible.  Differences  exist,  however,  between  different 
proteins.  For  example,  even  after  removal  of  electrolytes,  octopus 
blood  and,  probably,  haemoglobin  remain  clear  at  — 4°.  Neutral 
electrolytes  stabilise  dialysed  protein  in  respect  of  coagulation  at 
low  temperatures.  Denaturing  scarcely  takes  place  even  at  — 25° 
or  by  freezing.  Native  blood-serum  and  plasma  are  very  stable 
against  the  effect  of  low  temperatures.  The  less  stable  colloids 
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are  rendered  coagulable  by  removals  or  additions  which  modify 
their  reaction  in  the  direction  of  their  isoelectric  points. 

G.  W.  R. 

Spontaneous  Structure-formation  in  Sols.  (New  Type  of 
Anisotropic  Liquid  Media).  H.  Zocher  (Z.  anorg.  Chem.,  1925, 
147,  91 — 109;  cf.  A.,  1922,  ii,  102). — When  hot  aqueous  solutions 
of  benzopurpurin  and  chrysophenin  are  cooled,  sols  with  an  orderly, 
parallel  arrangement  of  oblong  colloid  particles  are  obtained. 
A  similar  parallel  orientation  of  particles  is  observed  in  old  vanadium 
pentoxide  and  ferric  hydroxide  sols.  The  particles  of  vanadium 
pentoxide  are  rod-shaped  with  a  tendency  to  form  tvrin-particles, 
whilst  those  of  ferric  hydroxide  are  disc-shaped.  J.  S.  C. 

Photographic  Gelatin.  S.  E.  Sheppard  (Phot.  J.,  1925,  65, 
380 — 387). — The  very  high  speed  of  photographic  emulsions  is 
primarily  due  to  the  presence  of  small  amounts  of  foreign  sub¬ 
stances  in  the  gelatin.  The  sensitising  properties  of  certain  gelatins 
are  due  to  the  presence  of  traces  of  organic  thiocarbimides  and 
thiocarbamides,  viz.  allylthiocarbimide  and  allylthiocarbamide. 
The  sensitiser  can  be  extracted  from  gelatin  deliming  liquors  by 
precipitating  alumina  in  the  solution,  drying  the  precipitate,  and 
then  extracting  with  alcohol,  ether,  or  light  petroleum;  also  from 
mustard  seeds,  and  the  seeds  and  hulls  of  beans,  peas,  and  cereals, 
and  from  lucerne.  The  sensitiser  is  carried  over  with  the  cholesterol. 
Photographically  active  gelatins  contain  1  part  in  a  million  to  1  part 
in  300,000  of  the  sensitiser,  which  is  probably  present  as  both 
thiocarbimide  and  thiocarbamide.  Under  fixed  conditions  the 
sensitising  effect  reaches  a  maximum  for  a  definite  amount  of 
sensitiser,  further  addition  resulting  in  a  decrease  of  sensitivity  and 
an  increase  in  fog.  The  formation  of  “  sensitivity  centres  ”  is  due 
to  conversion  of  the  thiocarbimide  into  thiocarbamide  in  presence 
of  ammonia,  and  the  reaction  of  the  thiocarbamide  with  the  silver 
halides  to  form  nuclei  of  silver  sulphide,  which  is  the  material  of  the 
“  sensitivity  centres.”  Silver  selenide  and  silver  telluride  behave 
in  the  same  way.  The  results  are  in  harmony  with  the  author’s 
“  orientation  ”  theory  of  photographic  sensitivity.  [Cf.  B.,  1925, 
785.]  W.  C. 

Effect  of  Water  on  Dried  and  Pressed  Silica  Gel.  I.  S.  S. 
Biiatnagar,  M.  Prasad,  and  D.  D.  Ohri  ( Kolloid-Z .,  1925,  37, 
97 — 101). — The  decrepitation  of  pressed  anhydrous  silica  gels  on 
wetting  with  water,  salt  solutions  (e.g.,  sodium  chloride  and  silicate), 
and  organic  liquids  (e.g.,  ether,  benzene)  is  accompanied  by  practically 
no  temperature  change,  indicating  that  the  phenomenon  camiot 
be  due  to  chemical  action  or  to  solution.  It  must  therefore  be  due 
to  the  pressures  set  up  on  the  walls  of  the  capillaries  of  the  gel  caused 
by  adsorption  of  liquid.  A  blue  opalescence  accompanies  the 
adsorption  of  water  by  the  powdered  gel.  The  effect  is  quite 
different  from  the  Pouillet  effect  since  the  latter  is  accompanied  by 
a  temperature  rise  (cf.  Bhatnagar  and  Mathur,  ibid.,  1922,  33, 
368).  S.  K.  T. 
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Temperature  of  Swelling  of  Starch  Granules.  W.  Arzi- 
chovski  {Bull.  Acad.  Sci.  St.  Petersbourg,  1918,  [6],  349 — 368:  from 
Chem.  Zentr.,  1925,  i,  2543). — The  swelling  of  starch  granules  was 
studied  microscopically,  using  a  statistical  method.  Swelling  begins 
at  55°;  at  67-5°  it  is  practically  complete.  The  mean  temperature 
of  complete  swelling  of  individual  granules  is  60-97  ±0- 10°.  The 
distribution  about  this  mean  value  only  follows  Gauss’  law  of  error 
as  a  first  approximation.  The  frequency  curve  is  asymmetrical,  but 
there  is  no  indication  of  the  occurrence  of  two  kinds  of  granules. 

G.  W.  R. 

Liquefaction  of  Starch  Paste.  P.  Petit  ( Compt .  rend.,  1925, 
181,  259 — 260). — Soluble  starch  is  readily  obtained  by  adding  to  a 
2%  starch  paste  (150  g.)  10  c.c.  of  a  solution  containing  sodium 
chloride  (7  mg.),  potassium  hydrogen  phosphate  (5  mg.),  and  lactic 
acid  (2  mg.).  The  reaction  may  be  carried  out  in  presence  of  toluene 
or  ether.  The  product  does  not  reduce  Fehling’s  solution  and  has  a 
specific  rotation  of  195°.  Very  slight  alterations  in  the  amount  of 
lactic  acid  may  retard  or  stop  the  reaction.  With  slow  reactions  a 
flocculent  deposit  is  formed,  containing  silica  and  alumina.  This 
deposit  is  not  obtained  when  the  operation  is  conducted  in  pyrex 
glass,  or  in  the  absence  of  mechanical  agitation.  The  deposition 
and  clarification  can  be  accelerated  by  the  addition  of  traces  of 
alkali  or  lactic  acid,  or  of  sodium  silicate  and  lactic  acid.  R.  B. 

Action  of  Alkalis  on  Konyaku  Colloid.  S.  Do  kan  (. Kolloid-Z ., 
1925,  37,  73 — 78). — Barium  and  calcium  hydroxides  depress  the 
viscosities  of  Konyaku  sols  to  a  much  greater  extent  than  the 
hydroxides  of  sodium  and  potassium.  The  same  applies  to  the 
action  of  the  chlorides  of  these  metals  on  slightly  alkaline  sols ; 
the  effect  in  the  case  of  the  alkaline-earth  chlorides  increases  with 
time.  Cataphoresis  experiments  indicate  practically  no  charge 
on  the  colloid  in  acid  and  neutral  solutions  and  only  a  weak  negative 
charge  in  alkaline  solution.  These  conflicting  results  are  explained 
on  the  assumption  that  the  calcium,  for  example,  in  the  colloid, 
which  cannot  be  obtained  ash-free,  reacts  with  the  carbonate  in  the 
alkali  to  form  calcium  carbonate,  which  then  forms  a  layer  over  the 
colloid  particles.  In  acid  solutions,  this  layer  is  not  formed,  so 
that,  indirectly,  the  observed  effects  are  attributable  to  hydroxide 
ions.  Measurements  of  the  adsorption  of  Konyaku  by  crystalline 
barium  carbonate,  prepared  in  situ  and  added  externally,  support 
this  explanation.  S.  K.  T. 

Kinetics  of  the  Sol-Gel  Transformation  of  Concentrated 
Ferric  Oxide  Sols.  H.  Freundlich  and  A.  Rosenthal 
{Kolloid-Z.,  1925,  37,  129 — 131). — By  reducing  the  velocity  of  the 
sol-gel  transformation  of  concentrated  iron  oxide  sols  (cf.  Schalek 
and  Szegvary,  A.,  1923,  ii,  423)  by  the  addition  of  glycine,  alanine, 
and  similar  substances  it  has  been  possible  to  study  the  kinetics 
of  the  process  and  to  show  that  it  resembles  that  of  coagulation. 
The  glycine  etc.  do  not  act  as  protective  colloids  in  the  ordinary 
sense,  but  increase  the  charge  on  the  particles.  N.  H.  H. 
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Kinetics  of  the  Swelling  and  Shrinking  of  Gels.  II.  S. 

Liepatov  ( Kolloid-Z .,  1925,  37, 146 — 150). — The  influence  of  various 
factors  on  the  velocity  of  swelling  of  glue  in  water  has  been  studied. 
The  velocity  is  a  function  of  the  thickness  of  the  gel ;  surface  and 
weight  play  a  secondary  part.  Van  Bemmelen’s  view  of  the 
enormous  mobility  of  water  in  colloids  is  supported.  The  swelling 
can  be  regarded  as  the  first  stage  of  solution,  i.e.,  peptisation. 
Temperature  and  electrolytes  have  a  great  influence  on  the  swelling 
velocity.  N.  H.  H. 

Emulsifying  Power  of  Sodium  Stearate  and  Sodium 
Palmitate.  N.  A.  Yajnik  and  B.  Ilahi  ( Kolloid-Z .,  1925,  37, 
139 — 144). — The  emulsifying  power  of  sodium  stearate  and  sodium 
palmitate  towards  cotton-seed,  poppy-seed,  mustard,  coconut, 
sesame,  and  olive  oils  has  been  measured  at  80°.  The  curves 
connecting  oil  concentration  with  the  concentration  of  soap  just 
required  for  emulsification  are  of  the  same  type.  With  increasing 
oil  concentration  the  soap  concentration  increases,  at  first  rapidly 
and  then  more  slowly,  until  an  oil  concentration  of  20 — 40%  (by 
volume),  depending  on  the  oil,  is  reached,  when  a  more  rapid 
increase  suddenly  occurs  for  which  no  explanation  can  be  offered. 
This  effect  is  most  marked  with  cotton-seed  and  poppy-seed  oils. 
In  all  cases,  the  concentration  of  sodium  palmitate  required  for 
emulsification  is  less  than  that  of  sodium  stearate,  in  agreement  with 
the  fact  that  soap  solutions  have  a  greater  emulsifying  power,  the 
lower  the  surface  tension.  The  results  show  that  emulsifying  power 
has  an  important  influence  in  determining  cleansing  properties. 

N.  H.  H. 

Action  of  Protective  Colloids.  J.  Traube  and  E.  Rackwitz 
{Kolloid-Z.,  1925,  37,  131 — 138). — Traube’s  concept  of  “  clinging 
intensity  ”  between  a  solvent  and  dissolved  substance  is  extended  to 
colloids  and  in  particular  to  coagulation  and  protective  action.  The 
magnitude  of  this  quantity  is  large  for  lyophile  and  small  for  lyophobe 
colloids.  In  considering  protective  action,  three  clinging  intensities 
come  into  question,  namely,  that  between  the  protected  substance  and 
■water,  that  between  the  protecting  substance  and  water,  and  that 
between  the  protected  and  protecting  substances.  Since  surface- 
active  substances  have  a  smaller  clinging  intensity  towards  water 
than  surface-inactive  substances,  it  is  to  be  expected  that  the  former 
would  exert  a  smaller  protective  effect  on  a  lyophobe  colloid  than 
would  the  latter.  To  test  this  theory  the  “  protection  numbers  ” 
of  gelatin,  gum  arabic,  egg-albumin,  dextrin,  soap,  sodium  stearate, 
saponin,  and  sodium  cholate  with  reference  to  the  sols  of  gold,  silver, 
carbon,  ferric  hydroxide,  Prussian-blue,  sulphur,  and  arsenious 
sulphide  have  been  determined  by  the  Zsigmondy  gold  number 
method.  With  gold,  silver,  and  carbon  sols  the  order  of  the  pro¬ 
tection  numbers  is  the  same.  Surface-inactive  colloids  such  as 
gelatin  are  much  more  effective  protectors  than  surface -active 
substances  such  as  saponin.  Ferric  hydroxide  sol  gives  almost  the 
same  order  of  protection  numbers.  Prussian-blue,  sulphur,  and 
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arsenious  sulphide,  which  have  small  clinging  intensities  towards 
water,  are  on  the  other  hand  very  differently  affected.  Here  the 
surface- inactive  colloids  fall,  in  general,  into  the  same  order  as  with 
the  gold  etc.  sols,  but  the  surface-active  substances  are  in  many 
cases  as  good  or  better  protectors.  These  observations  are  generally 
in  accord  with  the  theory. 

A  newr  method  for  the  study  of  protective  action  is  described, 
which  differentiates  sharply  between  surface-active  and  inactive 
substances.  It  depends  on  the  fact  that  if  a  gold  hydrosol  containing 
a  suitable  quantity  of  a  surface-inactive  substance  such  as  gelatin  be 
shaken  with  chloroform,  the  latter  forms  an  emulsion,  containing 
the  whole  of  the  gold,  under  the  water  iayer.  If  a  surface-active 
colloid  such  as  saponin  be  used,  an  emulsion  is  formed,  but  no  gold 
is  withdrawn  from  the  hydrosol.  In  the  first  case,  the  gelatin, 
being  a  good  protector  for  gold,  surrounds  the  gold  particles  which 
are  carried  to  the  chloroform  when  the  emulsion  is  formed.  In  the 
second  case,  the  saponin,  having  a  low  clinging  intensity  towards 
gold,  surrounds  the  chloroform  drops  only,  leaving  the  gold  in  the 
hydrosol.  N.  H.  H. 

Influence  of  Added  Substances  on  the  Life  of  Dispersoids. 
I.  P.  P.  VON  Weimarn  (Kolloid-Z  .t  1925,  37,  151— 158).— A 
general  theoretical  treatment.  Curves  are  drawn  showing  the  de¬ 
pendence  of  the  life  period  on  the  concentration  of  added  substance 
and  some  experimental  evidence  is  brought  forward  in  support  of 
them.  The  treatment  is  based  on  the  author’s  views  relative  to  the 
part  played  by  electrical  energy,  the  existence  of  free  ions,  and  the 
nature  of  adsorptive  power,  vrhieh  are  :  (i)  that  electrical  energy 
plays  no  outstanding  part  in  determining  the  life  of  dispersoids  :  it 
is  only  one  of  the  many  variables  which  influence  this ;  (ii)  that 
completely  free  ions  do  not  exist,  but  that  the  ions  adsorbed  by  the 
colloid  particles  are  strongly  solvated  molecules  with  greatly 
weakened  linkings  between  the  atoms  or  atom  groups ;  (iii)  that  the 
difference  between  adsorptive  power  and  chemical  affinity  is  one 
of  intensity  only.  N.  H.  H. 

Joule  Effect  in  Rubber.  L.  Hock  (Z.  Elektrochem.,  1925, 
31,  404 — 409;  cf.  Freundlich  and  Hauser,  B.,  1925,  514). — Against 
the  view  that  the  heating  which  takes  place  when  rubber  is 
stretched  is  due  to  heat  of  compression  of  a  liquid  phase,  it  is 
pointed  out  that  stretched  raw  rubber  retains  its  extension  per 
manently  at  20°  and  under,  which  it  could  scarcely  do  in  presence  of 
a  compressed  liquid.  The  heat  of  extension  is  ascribed  to  the 
enforced  orientation  of  the  rubber  particles  into  crystalline  fibres, 
with  accompanying  disengagement  of  the  heat  of  crystallisation.  It 
is  shown  that  frozen  stretched  rubber  actually  breaks  up  into  fibres 
under  the  hammer,  whereas  if  frozen  before  stretching  it  breaks  up 
like  glass.  W.  A.  C. 

Cause  of  Characteristic  Extensibility  of  Rubber.  II. 
Joule  Effect  and  Formation  during  Stretching  of  a  Three- 
dimensional  Structure.  J.  R.  Katz  ( Kolloid-Z .,  1925,  37, 
19 — 22 ;  cf.  B.,  1925,  557). — Further  observations  on.  the  X-ray 
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spectrogram  of  stretched  rubber  make  it  highly  probable  that  the 
crystalline  substance  is  formed  during  the  stretching  and  is  not 
present  in  unstretched  rubber.  In  stretched  and  twisted  rubber 
the  X-ray  spectrogram  corresponds  with  a  spiral  arrangement  of 
crystallites  as  in  cotton  and  other  cellulose  fibres.  The  stretching 
involves  the  formation  of  a  three-dimensional  lattice  and  not  simply 
the  arrangement  of  molecules  in  the  same  direction.  The  heating 
of  rubber  on  stretching  is  regarded  as  strictly  analogous  with  the 
liberation  of  heat  on  the  crystallisation  of  an  amorphous  substance. 
Joule’s  data  are  shown  to  be  in  harmony  with  the  author’s  interpre¬ 
tation  of  the  X-ray  spectrograms.  The  relationships  between  exten¬ 
sion  and  tension  and  between  extension  and  optical  anisotropy  are 
also  explained.  E.  M.  C. 

Kinetic  Theory  of  Compressibility  of  Solutions  and  Binary 
Liquid  Mixtures.  K.  C.  Kar  (Physikal.  Z.,  1925,  26,  465 — 
467). — Theoretical.  By  a  statistical  method  equations  are  derived 
giving  the  connexion  between  the  compressibility  of  solutions  and 
liquid  mixtures  and  tlieir  composition.  For  solutions,  the  equation 
(3^(1  -j-a:)2f==  |30  holds,  where  and  p0  are  the  compressibilities  of  the 
solution  and  the  solvent,  respectively,  and  x  is  the  concentration. 
For  both  solutions  and  liquid  mixtures,  the  compressibility  curves 
have  the  same  form  as  the  corresponding  vapour-pressure  curves. 
The  calculated  values  of  the  compressibilities  agree  approximately 
with  the  experimental  values.  F.  G.  T. 

Inter-ionic  Attraction  Theory  of  Ionised  Solutes.  III. 
Testing  of  the  Theory  in  Alcoholic  Solvents.  A.  A.  Noyes 
and  W.  P.  Baxter  (J.  Amer.  Ckem.  Soc.,  1925,  47,  2122 — 2129). — 
The  activities  of  ionised  solutes,  calculated  from  the  E.M.F.  of 
certain  cells  involving  alcoholic  solutions  of  lithium  and  hydrogen 
chlorides  and  sodium  ethoxide,  are  shown  to  be  in  agreement  with 
the  inter-ionic  attraction  theory.  The  results  show  that  the 
logarithm  of  the  activation  is  inversely  proportional  to  A1',  where 
k  is  the  dielectric  constant  of  the  solution,  as  is  required  by  theory. 
The  numerical  coefficients  expressing  the  relationship  between 
activation  and  its  parameters  have  values  30%  to  25%  lower  than  the 
theoretical  values,  even  at  concentrations  as  low  as  0-01N,  but 
as  the  concentration  decreases  they  tend  towards  the  theoretical 
limiting  value.  S.  K.  T. 

Inter-ionic  Attraction  Theory  of  Ionised  Solutes.  IV. 
Influence  of  Variation  of  Dielectric  Constant  on  the  Limiting 
Law  for  Small  Concentrations.  P.  Debye  and  L.  Pauling 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2129 — 2134). — Consideration  of 
Debye  and  Huckel’s  theory  indicates  that  the  variations  in  the 
dielectric  constant  of  the  solution,  k,  in  the  immediate  neighbourhood 
of  an  ion  do  not  affect  the  limiting  equation  for  zero  concentration. 
Correct  values  for  the  coefficient  in  this  equation  are  obtained  by 
substituting  for  k  the  value  for  the  pure  solvent.  The  smaller 
numerical  coefficients  sometimes  found  can  only  be  attributed  to 
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variations  in  k  if  it  is  assumed  that  the  solutions  are  still  too  con¬ 
centrated  for  the  applicability  of  the  limiting  equation. 

S.  K.  T. 

Activity  of  Strong  Electrolytes.  IV.  Application  of  the 
Debye-Huekel  Equation,  to  Alcoholic  Solutions.  G.  Scat- 
chard  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2098 — 2111). — The  Debye- 
Iiiickel  equation  for  the  activities  of  ions  of  strong  electrolytes  is 
shown  to  fit  the  data  for  the  observed  E.M.F.  of  the  cell  Pt(H2)| 
HCl,AgCl!Ag  in  water,  alcohol,  and  50  mol.%  alcohol,  up  to  at 
least  ^-concentrations.  Further  confirmation  is  found  in  E.M.F. 
measurements  on  lithium  chloride  solutions  in  ethyl  and  methyl 
alcohols  and  in  water  and  also  in  the  solubilities  of  sodium  chloride 
in  aqueous  ethyl  alcohol.  The  variation  in  the  activities  of  the  ions 
of  hydrochloric  acid  in  ideally  dilute  solutions  in  different  solvents 
indicates  the  formation  of  the  ion  H30*  in  water.  In  dilute  alcoholic 
solutions  (negligible  hydration)  the  activity  change  is  more  than 
twice  as  great  for  potassium  chloride  as  for  hydrogen  chloride  :  this 
makes  it  improbable  that  equal  changes  in  activity  for  the  potassium 
and  chloride  ions  occur  with  changing  salt  concentration  in  a  single 
solvent.  Data  and  methods  are  given  for  calculating  the  activities 
of  the  ions  of  hydrogen  and  sodium  chlorides  in  any  mixture  of 
alcohol  and  water.  S.  K.  T. 

Freezing  Points  of  Glycerol  and  its  Aqueous  Solutions. 

L.  B.  Lane  (Ind.  Eng.  Chem.,  1925,  17,  924). — The  f.  p.  of  mixtures 
of  glycerol  and  water  have  been  determined.  The  lowest  temper¬ 
ature,  — 46-5°,  corresponds  with  a  mixture  containing  approximately 
33%  of  water.  [Cf.  B.,  1925,  826.]  D.  G.  H. 

Solubility  and  Freezing-point  Curves  of  Hydrated  and 
Anhydrous  Orthophosphoric  Acid.  W.  H.  Ross  and  R.  M. 
Jones  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2165 — 2170). — The  solubility 
and  f .  p.  curves  of  aqueous  phosphoric  acid  solutions  offer  no  evidence 
of  the  existence  of  a  deeahydrate  (Smith  and  Menzies,  A.,  1909,  ii, 
998).  The  eutectic  points  of  ice  and  the  hemihydrate  (m.  p.  29-32°) 
and  of  the  hemihydrate  and  anhydrous  acid  (m.  p.  42-35°)  correspond 
with  —85-0°  and  23-50°  and  with  concentrations  of  62-5  and  94-75  g. 
of  anhydrous  acid  per  100  g.  of  saturated  solution,  respectively. 
The  anhydrous  acid  crystallises  13  times  as  fast  as  the  hydrated 
form  at  20°  S.  K.  T. 

Freezing-point  Curve  of  Aqueous  Sodium  Nitrite  Solutions. 

H.  Helberg  (Ann.  Chim.,  1925,  [x],  4,  121 — 125). — Oswald’s 
determination  of  the  f .  p.  of  sodium  nitrite  solutions,  which  fall  on  an 
uneven  curve,  are  criticised  and  repeated.  A  smooth  curve  is 
obtained  corresponding  with  lower  freezing  temperatures  than  those 
found  by  Oswald.  The  cryohydric  point  is  — 26°,  the  corresponding 
nitrite  concentration  being  38%.  The  present  results  give  normal 
figures  for  the  molecular  f.  p.  depression  of  the  solutions  (cf.  Oswald, 
A.,  1914,  ii,  197  ;  Sidgwick  and  Ewbank,  this  vol.,  ii,  38). 

S.  K.  T. 
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Stability  o!  Additive  Compounds  between  Esters  and  Acids. 

J.  Kendall  and  J.  E.  Booge  {J.  Chem.  Soc.,  1925, 127,  1768 — 1777). 
—From  the  depression  of  the  f.  p.  of  the  additive  compounds  pro¬ 
duced  by  benzene,  water,  and  by  one  of  the  constituent  compounds, 
the  degrees  of  dissociation  of  three  ester-acid  additive  compounds 
at  their  m.  p.  have  been  derived."  For  ethyl  acetate-trichloroacetic 
acid  (m.  p.  — 26-8°)  the  dissociation  is  12%,  for  benzyl  benzoate- 
trichloroacetic  acid  (m.  p.  13-6°)  35%,  and  for  methyl  succinate- 
trichloroacetic  acid  (m.  p.  8-3°)  4 — 6%.  The  molecular  heats  of 
fusion  of  the  three  compounds  are  5170,  5660,  and  9600  eal.,  respec¬ 
tively.  The  f.  p.  depression  curves  given  by  water  and  benzene 
are  almost  identical  owing  to  internal  pressure  differences  masking 
the  greater  decomposition  produced  by  the  water.  In  dilute  benzene 
solution  at  temperatures  slightly  above  0°,  the  compound  ethyl 
acetate-trichloroacetic  acid  is  still  markedly  stable,  and  even  the 
weak  complex  ethyl  acetate-acetic  acid  is  not  entirely  decomposed. 

W.  H.-R. 

Additive  Compounds  in  the  Ternary  System  :  Ester- Acid- 
Water.  J.  Kendall  and  C.  V.  King  (J.  Chem.  Soc.,  1925,  127, 
1778 — 1791 ;  cf.  preceding  abstract). — Measurements  of  f.  p., 
conductivity,  and  velocities  of  hydrolysis  have  been  made  for  the 
binary  systems  acid-water,  ester-water,  and  also  for  the  ternary 
systems  water,  ethyl  acetate,  and  hydrochloric,  trichloroacetic, 
chloroacetic,  or  acetic  acids,  respectively.  Ethyl  acetate  gives  a 
“  pseudo  ideal  ”  f .  p.  depression  curve  in  aqueous  solution,  indicating 
that  "extensive  hydration  occurs,  but  the  effect  of  this  is  marked  by 
internal  pressure  differences.  No  appreciable  quantity  of  ester-acid 
complexes  remains  undecomposed  in  aqueous  solution.  The 
conductivities  of  both  neutral  salts  and  acids  are  lowered  by  the 
addition  of  ethyl  acetate  owing  to  diminished  ionic  mobility.  The 
solubility  of  ethyl  acetate  in  water  at  0°  varies  very  greatly  when 
electrolytes  are  also  present.  The  rate  of  hydrolysis  of  ethyl 
acetate  in  the  presence  of  hydrochloric  acid  in  equivalent  quantity 
increases  more  rapidly  than  the  molecular  concentration  of  the  acid, 
but  with  weaker  acids  the  increase  is  less  rapid,  and  with  acetic  acid 
a  maximum  rate  exists  near  the  saturation  point.  W.  H.-R. 

Formation  of  Martensite  in  Carbon  Steels.  K.  Honda 
( Sci .  Rep.  Tohoku  Imp.  Univ.,  1925,  14,  165 — 172). — During  the 
cooling  of  austenite  through  the  A1  point,  the  atomic  configuration 
of  the  iron  changes  from  the  face-centred  y  form  to  the  body- 
centred  a  form,  and  as  this  form  of  iron  has  only  a  very  small  power 
of  dissolving  carbon  the  carbon  separates  from  the  interspace  of  the 
lattice  as  cementite.  If  this  separation  is  suppressed  by  quenching, 
martensite  is  produced  at  temperatures  below  300°,  but  the  further 
change  to  pearlite  does  not  occur  owing  to  the  great  viscosity  of 
the  metal  at  these  low  temperatures.  As  martensite  is  harder  than 
austenite  or  pearlite,  maximum  hardness  of  the  specimen  will  be 
obtained  only  when  the  quenching  is  so  conducted  that  all  the 
austenite  has  changed  to  martensite,  whilst  the  further  change  to 
pearlite  is  completely  arrested.  It  is  suggested  that  the  hardness 
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of  martensite  is  due  to  the  bracing  action  of  the  carbon  atoms 
distributed  in  the  faces  of  the  elementary  lattice  cubes  of  a-iron. 
[Cf.  B.,  1925,  722.]  A.  R.  P. 

Equilibrium  Diagram  of  the  Iron-Carbon-Nickel  System. 

T.  Kase  ( Sci .  Rep.  Tdhoku  Imp.  Univ.,  1925,  14,  173 — 217). — The 
iron-nickel  binary  system  consists  of  a  continuous  series  of  solid 
solutions  with  a  break  between  15%  and  30%  Ni;  the  A3  point  in 
iron  is  lowered  continuously  by  the  addition  of  nickel  and  coincides 
with  the  A2  point  at  about  5%  Ni  on  cooling  and  10%  Ni  on  heating. 
Nickel  dissolves  0-55%  C  at  1300°,  but  only  0*25%  C  at  20°,  and 
this  solid  solution  forms  a  eutectic  with  carbon  which  contains  2-22% 
C  and  melts  at  1318°.  The  ternary  system  iron-carbon-nickel 
contains  no  ternary  eutectic,  but  a  binary  eutectic  of  iron-nickel 
solid  solution  and  carbon,  the  carbon  content  of  which  decreases 
as  the  nickel  content  increases.  The  sum  of  the  combined  and  total 
carbon  in  iron-nickel  alloys  decreases  with  increasing  quantities  of 
nickel  to  a  constant  value  of  0-3%  C  with  30%  or  more  Ni,  whilst 
the  A1  point  of  iron  is  lowered  by  nickel,  eventually  disappearing 
with  10%  Ni.  [Cf.  B .,  1925,  724.]  A.  R,  P. 

[^-Transformations  in  Copper-Zinc  Alloys.  J.  L.  Haughton 
and  W.  T.  Griffiths  (J.  Inst.  Metals,  Sept.  1925,  advance 
copy,  9  pp.). — A  sudden  and  marked  decrease  in  the  temperature 
coefficient  of  the  electrical  resistance  of  copper-zinc  alloys  takes 
place  at  the  transformation  temperature.  As  this  varies  from 
453°  to  470°  between  55%  and  51  %  Cu,  the  authors  consider  that 
this  transformation  is  not  eutectoidal  (cf.  Andrew  and  Hay,  ii,  954). 
Electrical  resistance  measurements  confirm  Genders  and  Bailey’s 
delineation  of  the  [3-phase  boundaries  (this  vol.,  ii,  297).  A.  R.  P. 

a-Phase  Boundary  in  the  Copper-Tin  System.  I) . 

Stockdale  (J.  Inst.  Metals,  Sept.  1925,  advance  copy,  9  pp.). — 
The  a-phase  in  the  copper-tin  system  is  bounded  by  the  solidus, 
which  is  a  smooth  curve  connecting  the  m.  p.  of  copper  to  the  triple 
point  at  799°  (13-3%  Sn),  by  a  straight  line  connecting  this  point  to 
the  triple  point  at  518°  (16-0%  Sn)  and  then  by  a  line  parallel  to 
the  temperature  axis.  The  [3-phase  undergoes  a  polymorphic 
transformation  at  590°.  [Cf.  B.,  1925,  809.]  A.  R.  P. 

Equilibrium  at  High  Temperatures  in  the  Iron-Carbon- 
Silicon  Systems.  M.  L.  Becker  (J.  Iron  and  Steel  Inst.,  Sept., 
1925,  advance  copy,  13  pp.). — -As  the  silicon  content  of  iron- 
carbon-silicon  alloys  increases  up  to  4-0%,  the  solubility  of  carbon 
at  any  constant  temperature  between  1100°  and  940°  decreases, 
whilst  the  effect  of  temperature  in  raising  the  solubility  becomes 
less  marked.  Below  940°  the  solubility  drops  rapidly  to  zero, 
probably  in  the  neighbourhood  of  920°.  [Cf.  B.,  1925,  806.] 

M.  E.  N. 

Iron-Nickel  and  Iron-Cobalt  Equilibrium  Diagrams. 

L.  Grenet  (J.  Iron  and  Steel  Inst.,  Sept.  1925,  advance  copy,  9  pp.). 
— The  author  postulates  the  existence  of  “limited  states  ”  between  the 
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a-  and  y-phases  and  shows  how  a  diagram  based  on  this  idea  may 
be  used  to  relate  the  a-y  transformation  and  the  magnetic  trans¬ 
formation  and  also  to  explain  anomalies  of  dilatation  and  density 
at  different  temperatures.  [Cf.  B.,  1925,  808.]  M.  E.  N. 

Constitution  of  Alloys  of  Aluminium,  Copper,  and  Zinc. 

D.  Hanson  and  M.  L.  V.  Gayler  (J.  Inst.  Metals,  Sept.  1925, 
advance  copy,  45  pp.). — The  five  invariant  points  found  by  Jares 
(Z.  Metallic.,  1919,  10,  1)  in  the  aluminium-copper-zinc  system  are 
confirmed,  but  the  reaction  at  406°  is  found  to  be  liq.-HCuAl)  7~~ 
|3-f-(CuZn4).  In  addition,  two  new  invariant  points  have  been 
found  due  to  reactions  taking  place  in  the  solid  state.  These  occur 
at  265°  and  270°  and  are  due  to  the  invariant  reactions,  p  +  [CuZn4] 
d-  [CuAl]+ [Zn]  and  [3-|-[CuA12]  dd  [CuAl]+[Al],  respectively. 
Copper  depresses  the  temperature  of  the  ^-transformation  in 
aluminium-zinc  alloys  until  the  presence  of  CuAl  causes  it  to  take 
place  at  a  constant  temperature,  245°.  [Cf.  B.,  809.] 

A.  R.  P. 

Equilibrium  of  the  System  Cryolite-Alumina.  G.  A. 

Roush  and  M.  Miyake  (Trans.  Amer.  Mectrochem.  Soc.,  1925, 
48,  99 — 103). — The  eutectic  temperature  is  935°,  corresponding 
with  18-5%  of  alumina.  The  solubility  of  alumina  in  cryolite 
in  solid  solution  extends  to  about  12%  and  that  of  cryolite  in 
alumina  to  about  77-5%.  These  results  were  confirmed  by  metal- 
lographic  observations.  Pure  cryolite  melts  at  995°  (cf.  Pascal 
and  Jouniaux,  A.,  1913,  ii,  508).  S.  K.  T. 

Equilibria  in  Molten  Salts.  (Reactions  between  Molten 
Alloys  of  the  Alkalis  and  Alkaline-earths  and  their  Molten 
Chlorides.)  K.  Jellinek  and  J.  Wolff  ( Z .  anorg.  Chem.,  1925, 
146,  329 — 387). — The  equilibria  between  molten  binary  mixtures 
of  alkali  or  alkaline-earth  chlorides  and  molten  alloys  of  the  cor¬ 
responding  metals  with  a  third  metal  have  been  investigated  (cf. 
A.,  1924,  ii,  658;  this  vol.,  .ii,  123,  124).  The  alloy  was  formed 
by  electrotysis,  using  the  third  metal  as  cathode  and  a  carbon 
anode.  The  temperature  being  maintained  between  900°  and 
1200°,  the  mixture  was  electrolysed  until  an  alloy  of  suitable  con¬ 
centration  was  obtained  (0-5  to  2*5  hrs.  with  6  to  14  amp.).  The 
current  was  then  discontinued,  the  crucible  allowed  to  cool,  and 
the  mass  of  mixed  salts  and  the  alloy  analysed.  Results  which 
show  that  the  variation  of  the  equilibrium  with  the  temperature  is 
negligible  have  been  obtained  for  the  following  equilibria  :  in  lead  : 
Ba~j-CaCl2^=^BaCl2+Ca ;  in  tin:  Ba-f  2KC1  ^=^BaCl2+2K ; 
Ba+2NaCl ^=BaCl2+2Na ;  in  antimony:  Ba-f 2KCl^^BaCl2+ 
2K ;  Ba + 2NaCl  BaCl2 + 2Na ;  Sr + 2NaCl  ^  SrCl2 + 2Na ; 

Ca-f-2NaCl ^=CaCl2+2Na ;  in  bismuth:  Ba-|-2KCl=^BaCl2-j“ 
2K ;  Ba+2NaCl^BaCl2+2Na;  Ca-f 2NaCl^  CaCl2+2Na. 

The  equilibria  are  to  a  large  extent  independent  of  the  cathode 
metal  employed.  Taking  the  alkali  metals  as  diatomic,  the  alkali 
chlorides  as  double  molecules,  the  alkaline-earth  metals  as  mon- 
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atomic,  and  their  chlorides  as  simple  molecules,  it  is  shown  that 
the  law  of  mass  action  and  Nernst’s  partition  theorem  lead  to  a 
value  for  the  equilibrium  constant  which  expresses  the  results  at 
least  to  a  first  approximation.  Thus  in  the  equilibrium  Ba+ 
2NaCl^=^BaCl2+2Na,  the  constant  is  given  by  (At.-%Na  .  Mol.-% 
BaCl2)/(At.-%  Ba.Mol.-%  NaCl),  and  the  values  obtained,  with 
antimony  as  the  cathode  metal,  are  0*20,  0-13,  0T2,  and  0-15. 
The  same  equilibrium  with  bismuth  as  cathode  metal  gives  values 
0-22  and  0-23.  The  results  are  compared  and  shown  to  be  in 
accord  with  those  of  G.  McP.  Smith  on  equilibria  between  amal¬ 
gams  of  sodium,  potassium,  and  strontium  and  aqueous  solutions 
of  their  chlorides.  The  effect  of  association  and  dissociation  of 
the  molten  salts  as  well  as  of  the  metals  in  the  alloys  is  discussed. 
A  more  rigid  theory  of  the  equilibria  is  developed  (cf.  Lorenz,  A., 
1924,  ii,  484),  but  cannot  be  fully  tested  owing  to  lack  of  numerical 
data.  The  equilibria  can  be  calculated  approximately  from  thermo¬ 
dynamical  considerations  based  on  the  difference  of  the  heats  of 
formation  of  the  solid  chlorides.  The  normal  potentials  between 
the  alloys  and  the  molten  salts  are  calculated  and  the  theory  of 
the  electrolysis  of  ternary  metallic  alloys  is  discussed.  A.  B.  M. 

In-,  Uni-,  and  Multi-variant  Equilibria.  XXIX.  Influence 
of  One  or  More  New  Substances  on  an  Equilibrium  in  which 
a  Phase  Reaction  may  Occur.  F.  A.  H.  Schreinemakers 

( Proc .  K.  Alcad.  Wetensch.  Amsterdam i,  1925,  28,  252 — 261). — A 
mathematical  treatment  of  various  cases  which  may  arise  from  the 
addition  of  new'  components  to  a  system  in  equilibrium.  S.  I.  L. 

Equilibria  in  Systems  with  Phases  Separated  by  a  Semi- 
permeable  Membrane.  VI  and  VII.  F.  A.  H.  Schreinemakers 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  231 — 242,  243 — 
251). — VI.  The  osmotic  water  attractions  of  various  systems 
separated  by  a  membrane  from  a  second  system  are  derived 
mathematically  from  the  changes  in  the  thermodynamic  potentials 
which  accompany  the  passage  of  small  quantities  of  liquid  through 
the  membrane.  From  a  discussion  of  cases  in  which  one  of  the 
systems  consists  only  of  solids,  it  is  deduced  that  all  solutions, 
which  can  exist  in  equilibrium  with  a  system  of  solid  substances 
in  which  a  phase-reaction  may  occur  by  the  addition  or  removal 
of  the  diffusing  substance,  have  the  same  osmotic  w'ater  attraction 
and  are  isotonic.  Special  cases  dealt  with  in  preceding  papers  are 
discussed  in  the  light  of  the  general  treatment. 

VII.  When  two  systems  are  in  osmotic  equilibrium  with  respect 
to  d  diffusing  substances,  the  osmotic  solvent  attractions  of  the 
two  for  each  such  substance  are  equal.  Since  the  phase  law  is 
valid  for  each  system  separately,  it  follows  that  the  number  of 
degrees  of  freedom  is  the  sum  of  the  freedoms  of  each,  less  d,  i.e., 
if  nv  n2  be  the  components,  and  vv  v2  the  phases  for  the  two  systems, 
respectively,  the  freedom  of  the  two  in  osmotic  equilibrium  is 
"n\~\-n2— (v1-\-v2)-\-2— d;  this  constitutes  the  membrane-phase- 
rule.  A  number  of  special  cases  are  considered.  S.  I.  L. 
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Heats  of  Solution  of  Enantiotropic  Modifications  (of 
Ammonium  Nitrate)  at  the  Transition  Point.  E.  Cohen  and 
H.  L.  Bredee  (Z.  physikal.  Chem.,  1925,  117,  143 — 155;  cf.  this 
vol.,  ii,  23). — Further  determinations  have  been  made  of  the  solu¬ 
bility  of  ammonium  nitrate  III  and  IV  between  33°  and  48°  and 
0°  and  32°,  respectively,  and  of  the  specific  volumes  of  solutions 
saturated  with  ammonium  nitrate  III  at  50°.  The  results  obtained 
are  not  in  agreement  with  those  of  Mondain-Monval  (A.,  1923, 
ii,  635;  this  vol.,  ii,  654),  and  his  proof  of  Le  Chatelier’s  tangent 
law  is  therefore  invalid.  L.  F.  G. 

Heats  of  Solution  and  Dilution  of  Salts.  J.  Wust  and  E. 
Lange  ( Z .  physikal.  CJiern.,  1925,  117,  336). — Amendments  to  a 
previous  paper  (this  vol.,  ii,  791).  The  correctness  of  Richards 
and  Rowe’s  method  of  calculating  heats  of  dilution  is  now  upheld. 

L.  F.  G. 

Measurement  of  Very  High  Electrolyte  Resistances  by 
Kohlrausch’s  Method.  H.  Ulich  (Z.  physikal.  Chem.,  1925, 
117,  156)  .—An  amplification  of  the  statements  made  in  a  previous 
paper  (this  vol.,  ii,  671)  concerning  the  method  of  Lorenz 
and  Klauer.  L.  F.  G. 

Conductivity  of  Acids  of  Medium  Strength  in  Methyl 
Alcohol,  and  their  Catalytic  Action.  H.  Goldschmidt  and  H. 
Aarflot  (Z.  physikal.  Chem.,  1925,  117,  312 — 333;  cf.  A.,  1924, 
ii,  825;  this  vol.,  ii,  128). — A  detailed  investigation  of  the  con¬ 
ductivities,  degrees  of  ionisation,  affinity  constants,  and  activity 
constants  of  trichloroacetic,  triehlorobutyric,  and  picric  acids  in 
absolute  and  in  aqueous  methyl  alcohol  solutions.  On  the  assump¬ 
tion  that  catalytic  activity  is  proportional  to  hydrogen- ion  con¬ 
centration,  theoretical  values  based  on  Bjerrum’s  theory  are 
obtained  for  the  effect  of  these  acids  on  the  velocity  of  various 
esterifications  in  methyl  alcohol  solutions.  These  values  agree 
with  those  actually  observed.  This,  however,  is  not  the  case 
when  ethyl  alcohol  is  the  solvent.  L.  F.  G. 

Conductance  by  Metallic  Colloids  and  its  Electro-technical 
Applications.  H.  Andre  ( Compl .  rend.,  1925,  181,  243 — 244). — - 
When  concentrated  sulphuric  acid  is  electrolysed  by  alternating 
current  between  silver  electrodes,  the  resistance  of  the  liquid 
decreases  progressively  with  the  electrolysis,  and  a  colloidal  solu¬ 
tion  of  silver,  showing  Brownian  movement,  is  produced.  Similar 
results  are  obtained  with  orthophosphoric  acid  and  also  by  the  use 
of  graphite  in  place  of  silver.  Used  in  conjunction  with  a  non- 
oxidisable  metal  cathode,  the  electrode  of  colloidal  silver  is  a 
convenient  depolarising  agent.  With  a  current  density  of  1 — 2 
amp. /cm. 2  at  40 — 60°,  the  following  effective  potentials  are  attained  : 
copper,  8  volts;  nickel,  16;  ferronickel  (50%),  18;  soft  iron,  25; 
ferrosilicon,  35 ;  silicon,  80  volts.  A  thermal  effect  is  observed 
on  drying  the  colloids.  The  current  is  established  at  300 — 400°, 
but  ceases  on  cooling.  R.  B. 
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Separation  of  Rare  Earths  by  the  Ionic  Migration  Method. 

J.  Kendall  and  B.  L.  Clarke  ( Proc .  Nat.  Acad.  Sci.,  1925,  11, 
393 — 400). — The  technique  devised  in  the  attempted  separation 
of  isotopes  by  the  ionic  migration  method  has  been  developed  and 
applied  to  the  separation  of  mixtures  of  rare  earths.  A  2%  agar- 
agar  gel  containing  a  given  mixture  (0-5A7)  is  placed  in  a  long 
glass  tube,  between  similar  gels  containing  a  faster  cation  (K'), 
nearer  the  cathode  and  a  slower  cation  (Cr")  nearer  the  anode. 
On  electrolysis,  the  more  mobile  rare  earth  cation  accumulates  in 
the  forward  portion  of  the  sample.  The  gel  is  cut  into  slices  and 
analysed.  Three  typical  pairs  of  binary  mixtures  were  studied  : 
yttrium-erbium,  neodymium-praseodymium,  gadolinium-samar¬ 
ium.  In  the  first  pair,  a  mixture  containing  27-5%  of  yttrium 
yielded  in  14  days  extreme  samples  of  97-1%  and  21-2%.  In 
21  days,  with  a  longer  tube,  the  purest  fraction  contained  99% 
of  yttrium.  In  all  three  mixtures  a  very  considerable  degree  of 
separation  was  effected. 

The  experiments  could  be  followed  by  direct-vision  absorption 
spectra,  or  by  conductivity  and  refractivity  measurements.  The 
technique  is  being  applied  to  hafnium-zirconium  and  rubidium- 
potassium  mixtures.  It.  A.  M. 

Migration  of  Ions  in  Solid  Electrolytes.  M.  Le  Blanc  and 
M.  Kroger  {Z.  Elelctrochem.,  1925,  31,  359 — 360). — Controversial  in 
reply  to  Tubandt  {ibid.,  1924,  30,  253).  W.  A.  C. 

Hydrogen  and  Oxygen  Electrode  Titrations  of  Some 
Dibasic  Acids  and  of  Dextrose.  H.  T.  S.  Britton  {J.  Chem. 
Soc.,  1925,  127,  1896 — 1917). — Approximately  0-02 5 ill -solutions 
of  oxalic,  tartaric,  succinic,  and  malonic  acids  were  titrated  electro- 
metrically  at  18°  with  OTA-sodium  hydroxide  solution,  the  ps 
values  being  determined  with  a  hydrogen  electrode.  New  formulae 
are  derived  for  the  calculation  of  dissociation  constants  of  dibasic 
acids  from  any  two  points  on  the  titration  curve.  These  are  more 
accurate  than  the  formulae  given  by  Auerbach  and  Smolczyk 
(this  vol.  ii,  118),  and  the  relation  KrK2=h2,  where  h  is  the 
hydrogen  ion  concentration  at  the  mid  point  of  the  titration 
curve,  is  inconsistent  with  the  author’s  data.  The  following 
dissociation  constants  are  recorded  :  oxalic  acid,  A\=0T7,  A'2= 

1- 34xl0~4;  tartaric  acid,  A1  =  T27 X  10'3,  A2=9-65x  10-5 ;  suc¬ 
cinic  acid,  A1=9-21  X  10'5,  A2=5,30x  1CT6 ;  malonic  acid,  K x  = 

2- 02  x  10  3,  A2=4-41  x  10~6.  A  solution  of  dextrose,  similarly 
titrated  with  sodium  hydroxide,  gave  for  the  first  dissociation  con¬ 
stant  AT=[H*][C6H1106']/[C6H1206]=5'77  x  10-13.  Attempts  made 
to  use  an  oxygen  electrode  for  similar  titrations  show  that  the 
results  are  complex  and  not  reproducible  with  different  electrodes. 

W.  H.-R. 

Thermodynamics  of  Solutions  of  Simple  Electrolytes. 

Ii.  S.  Harned  {Z.  physical.  Chem.,  1925,  117,  1 — 50;  cf.  A.,  1916, 
ii,  597;  1920,  ii,  664;  1922,  ii,  255;  1923,  ii,  115). — The  thermo¬ 
dynamics  of  the  activity  function  is  discussed.  An  apparatus  for 
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measuring  the  E.M.F.  of  cells  having  streaming  alkali-amalgams 
as  liquid  junctions  is  described  (cf.  Knobel,  A.,  1923,  ii,  116);  it 
was  employed  with  the  following  systems  at  25°  :  H2|NaOH(c2)| 
NaJlglNaOH^lELj,  HB|NaOH(ct),Naa(c)|NaIHg]NaOH(c1)|H8, 
H2|KOH(c1),KCl(c)!KxHg|KOH(c1)|H2.  From  the  data  obtained 
in  this  and  earlier  wrork,  the  activity  coefficients  of  sodium 
hydroxide  in  sodium  chloride  solutions,  of  potassium  hydroxide 
in  potassium  chloride  solutions,  and  of  water  in  potassium 
chloride  and  sodium  chloride  solutions  were  calculated.  Further 
calculations  give  the  degree  of  ionisation  of  water  in  sodium  chloride 
and  in  potassium  chloride  solutions.  With  increasing  salt  con¬ 
centration,  the  degree  of  ionisation  of  water  at  first  increases  rapidly, 
but  soon  attains  a  maximum,  after  which  it  decreases  (cf .  Schreiner, 
this  vol.,  ii,  96).  The  individual  properties  of  simple  ions  in  con¬ 
centrated  solutions  are  discussed  in  the  light  of  these  results  and 
of  the  theory  of  Debye  and  Hiickel.  L.  F.  G. 

Thermodynamics  of  Quinhydrone  Electrodes.  Chemical 
Constants  of  Hydrogen.  E.  Schreiner  ( Z .  physical.  Chem., 
1925,  117,  57 — 87). — The  total  and  free  heat  contents  of  benzo- 
quinone,  quinol,  quinhydrone,  and  hydrogen,  between  10°  and 
300°  Abs.,  are  calculated  from  published  data  for  the  molecular 
heats  of  these  substances.  The  electromotive  forces  of  the  cells 
quinol-quinhydronej  hydrogen  and  benzoquinone-quinhydronej 
hydrogen,  using  M -sulphuric  acid  as  the  common  electrolyte,  were 
measured  at  different  temperatures.  Corrections  are  made  for 
neutral  substance  effect.  Measurements  were  made  of  the  solu¬ 
bilities  and  heats  of  solution  of  benzoquinone  and  quinol  and  the 
heats  of  combustion  of  benzoquinone,  quinol,  and  quinhydrone. 
From  the  above  data  the  affinities  and  heats  of  the  reactions  in¬ 
volved  were  determined.  The  heats  of  reaction  calculated  from 
calorimetric  data  agree,  within  the  limits  of  error,  with  those 
calculated  from  electrometric  data.  The  quinhydrone  electrode 
is  regarded  as  an  unsaturated  benzoquinone-quinol  electrode  and 
its  constants  are  determined  on  that  basis.  Values  for  the  true 
and  the  normal  chemical  constants  of  hydrogen  were  obtained 
agreeing  approximately  with  those  put  forward  by  other 
investigators.  L.  F.  G. 

Electrode  Vessel  for  Liquids  Heavier  and  Lighter  than  the 
Liquid  Junction  Potential  Eliminator.  L.  E.  Dawson  ( J . 
Amer.  CJiem.  Soc.,  1925,  47,  2172 — 2173). — A  form  of  apparatus 
is  described  which  facilitates  the  use  of  solutions  of  different 
densities  in  potential  measurements.  S.  K.  T. 

Turgoelectricity.  W.  Kopaczewsiii  ( Compt .  rend.,  1925,  181, 
244 — 246). — The  addition  of  water  to  a  number  of  powders,  hydro- 
sols,  and  hydrogels  under  defined  conditions  produces  displacements 
in  a  capillary  electrometer.  With  emulsoid  hydrosols  such  as 
inulin,  dextrin,  fibrin,  glycogen,  and  with  fine  powrders  such  as 
animal  charcoal,  kaolin,  flowers  of  sulphur,  there  is  little  or  no 
displacement,  whereas  the  swelling  of  gels  such  as  mucin,  gelatin, 
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gam  arabic,  etc.,  or  the  process  of  jellification,  e.g.,  the  addition  of 
water  to  ethyl  salicylate,  or  of  acetic  acid  to  aluminium  hydroxide, 
gives  rise  to  pronounced  displacements  in  the  electrometer.  These 
movements  are  regarded  as  the  manifestation  of  a  new  kind  of 
electricity,  turgoelectricity,  produced  by  the  rupture  of  the  external 
layer  of  the  molecules  of  water,  causing  the  fall  of  potential  observed. 
The  hydrogel  lattice  acquires  a  negative  charge,  the  dispersed 
liquid  becomes  positively  charged  (cf.  this  vol.,  ii,  529).  ft.  B. 

Passage  of  an  Alternating  Current  through.  Sulphuric  Acid. 

R.  T.  Lattey  (Phil.  Mag.,  1925,  [vi],  50,  444 — 453). — The  effective 
resistance  and  the  capacity  of  a  pair  of  platinum  electrodes  immersed 
in  a  solution  of  sulphuric  acid  of  maximum  conductivity  have  been 
measured  for  alternating  currents  of  periodicity  varying  from  25 
to  500.  The  resistance  is  regarded  as  made  up  of  r,  the  resistance 
of  the  electrolyte,  and  S,  the  resistance  in  the  surface  layers  of 
the  electrodes.  The  variation  of  the  capacity  and  of  S  with 
periodicity  has  been  investigated  for  electrodes  platinised  in  differ¬ 
ent  ways  and  for  bright  electrodes.  The  most  consistent  results 
were  obtained  with  electrodes  coated  with  pure  platinum,  electrodes 
otherwise  treated  behaving  more  or  less  erratically.  The  relation 
between  capacity  C  and  periodicity  p  is  expressed  by  pC—A-\-pB, 
and  that  between  S  and  p  by  pS—D,  where  A,  B,  and  D  are  con¬ 
stants  depending  on  the  condition  of  the  electrode  surfaces. 

A.  B.  M. 

Electrolytic  Polarisation.  III.  The  Diffusion  Layer.  S. 

Glasstone  ( J .  Chem.  Soc.,  1925,  127,  1824 — 1831 ;  cf.  this  vol., 
ii,  43,  133). — The  rate  of  fall  of  hack-E.M.F.  of  polarised 
mercury  and  lead  cathodes  in  different  electrolytes  has  been 
examined,  and  indicates  that  the  thickness  of  the  diffusion  layer 
at  an  electrode,  from  which  gas  is  being  freely  liberated,  decreases 
with  rise  of  current  density  owing  to  the  stirring  effect  of  the  bubbles. 
With  mercury  cathodes  in  sulphuric  acid  containing  alkali  sulphates, 
the  b&ck-E.M.F.  first  decreases  gradually  when  the  polarising 
current  is  stopped,  and  then  shows  a  sudden  decrease  after  a  period 
of  time  which  diminishes  with  rise  of  temperature  and  of  current 
density,  since  these  factors  diminish  the  thickness  of  the  diffusion 
layer.  Owing  to  the  diffusion  of  anodic  chlorine,  abnormal  results 
are  obtained  in  hydrochloric  acid  unless  the  electrodes  are  separated 
by  a  porous  pot.  W.  H.-R. 

Apparatus  for  Anodic  Processes  [Dichromates,  Per-Salts, 
Chloroform].  I.  Stscherbakov  ( Z .  Elektrochem.,  1925,  31, 
360 — 362). — When  a  porous  pot  is  used  as  diaphragm,  there  are 
losses  of  yield  owing  to  diffusion  of  cathodically  formed  alkali 
into  the  electrolyte.  This  is  avoided  by  filling  the  porous  pot  with 
mercury  acting  as  cathode ;  the  catholyte  floating  on  this  becomes 
progressively  alkaline  and  may  be  run  off  continuously.  The 
mercury,  on  the  upper  surface  of  which  a  layer  of  alkali - 
amalgam  is  formed,  may  also  be  continuously  replenished.  Sodium 
chromate  is  thus  converted  into  dichromate  with  a  current  efficiency 
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of  92 — 95%  at  the  ordinary  temperature ;  persulphates  are  obtained 
at  7 — 8  volts  with  an  efficiency  of  80 — 90%.  In  the  chlorination 
of  alcohol  in  presence  of  sodium  chloride  solution,  the  requisite 
alkali  is  supplied  to  the  anolyte  by  means  of  a  suitably  adjusted 
auxiliary  cathode  of  iron,  and  chloroform  is  produced  with  almost 
theoretical  current  efficiencies.  W.  A.  C. 

Effect  of  Infra-red  Radiation  on  the  Rate  of  Combustion 
of  Inflammable  Gaseous  Mixtures.  W.  T.  David  ( Proc .  Roy. 
Soc.,  1925,  A,  108,  617 — 827).— The  effect  of  infra-red  radiation 
on  the  rate  of  combustion  of  mixtures  of  air  with  hydrogen,  carbon 
monoxide,  and  methane,  respectively,  was  measured.  An  increased 
rate  of  combustion  was  found  in  all  cases  when  the  superimposed 
radiation,  or  the  radiation  emitted  by  the  burning  gases,  was  of  a 
type  which  could  be  absorbed  by  the  combustible  gas.  [Cf.  B., 
1925,  793.]  L.  F.  G. 

Influence  of  Curvature  on  Air  Saturation  of  Water  and  its 
Relation  to  the  Air-binding  of  Filters.  J.  R.  Baylis  (hid. 
Eng.  Chem.,  1925, 17,  974 — 979). — A  concave  water  surface  increases 
and  a  convex  surface  decreases  the  solubility  of  air  and  other  gases 
in  water.  The  rate  of  solution  of  air  from  a  very  small  bubble 
decreases  with  the  age  of  the  bubble.  When  two  air- water  surfaces 
come  violently  into  contact  with  each  other  the  minute  bubbles 
so  formed  dissolve  rapidly  when  the  water  is  in  equilibrium  with 
a  plane  surface  but  increase  in  size  if  the  equilibrium  is  greater 
than  that  for  the  diameter  of  the  bubble.  This  is  the  case  if  the 
water  is  more  than  100%  supersaturated.  These  facts  are  con¬ 
sidered  in  relation  to  the  air-binding  of  sand  filters.  [Cf.  B., 
1925,  824.]  A.  R.  P. 

Corrosion  Effect  of  Naphtha  Solutions  of  Sulphur  and 
Sulphur  Compounds.  A.  E.  Wood,  C.  Sheely,  and  A.  W. 
Trusty  ( hid .  Eng.  Chem.,  1925,  17,  798 — 802). — A  study  of  the 
action  on  metals  of  naphtha  solutions  of  sulphur,  mercaptans, 
hydrogen  sulphide,  alkyl  sulphates,  sulphonic  acids,  and  other 
sulphur  compounds  shows  a  general  increase  in  corrosion  in  presence 
of  water.  In  some  cases,  this  is  due  to  ionisation,  but  in  other 
cases,  as  with  free  sulphur,  apparently  to  the  formation  of  anodic 
and  cathodic  areas.  A  mercaptan  solution  yields  a  mercaptide 
with  most  metals  which  is  decomposed  on  heating,  yielding  sulphide. 
[Cf.  B.,  1925,  745.]  C.  I. 

Hydration  of  Anhydrite.  M.  Farnsworth  ( Ind .  Eng.  Chem., 
1925,  17,  967 — 970). — Anhydrite  (CuS04)  cannot  be  hydrated  by 
heating  it  with  water  under  a  pressure  of  19  atm.  (210°)  and  no 
hydration  takes  place  in  a  sealed  tube  containing  excess  of  water 
between  100°  and  210°  ;  in  fact  under  these  conditions  gypsum  is 
converted  into  the  hemihydrate  at  107°  and  into  anhydrite  at  160°. 
When,  however,  anhydrite  is  ground  extremely  finely  in  a  colloid 
mill  hydration  takes  place  slowly  at  the  ordinary  temperature, 
particles  of  size  being  completely  converted  into  gypsum  in 
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3  weeks  and  coarser  particles  taking  correspondingly  longer.  [Cf. 
B.,  1925,  804.]  A.  R.  P. 

Reduction  of  Ferric  Oxide  and  Iron  Ores  by  Hydrogen. 

H.  Kamura  (J.  Iron  and  Steel  Inst.,  Sept.  1925,  advance  copy). — 
The  reduction  velocity  of  pure  ferric  oxide  and  iron  ores  by 
hydrogen  at  500°,  600°,  and  700°  was  determined.  The  higher  the 
temperature  of  reduction,  the  less  was  the  volume  of  hydrogen 
required;  also  the  velocity  of  reduction  increased  with  the  tem¬ 
perature.  At  600°,  the  velocity  of  reduction  increased  rapidly 
and  the  volume  of  hydrogen  required  decreased  to  a  marked  extent ; 
this  was  probably  due  to  the  appearance  of  the  solid  phase  FeO, 
which  cannot  exist  below  570°.  Thus  below  570°  the  reduction 
takes  place  according  to  the  equation  Fe304-f  4H2=3Fe-f-4H20, 
whilst  above  570°  it  takes  place  in  two  stages :  (i)  Fe304+H2= 
3Fe0+H20;  (ii)  Fe0+H2=Fe+H20.  M.  E.  N. 

Kinetics  of  the  Oxidation-Reduction  Reaction  of  Form¬ 
aldehyde.  H.  von  Euler  and  T.  Lovgren  (Z.  anorg.  Chem., 
1925,  147,  123 — 134). — Investigation  of  the  kinetics  of  the  reaction 
whereby  formaldehyde  is  converted  into  methyl  alcohol  and  formic 
acid  (Cannizzaro  reaction)  at  50°  over  the  pH  range  11 — 13,  shows 
that  the  process  is  bimolecular  and  that  it  occurs  between  form¬ 
aldehyde  anions.  The  value  of  ka  for  formaldehyde  at  50°  is 
found  to  be  3-3  X  1CT13.  J.  S.  C. 

Relation  of  Homogeneous  to  Catalysed  Reactions.  Cata¬ 
lytic  Decomposition  of  Hydrogen  Iodide  on  the  Surface  of 
Gold.  C.  N.  Hinshelwood  and  C.  R.  Prichard  (J.  Chem. 
Soc.,  1925,  127,  1552 — 1559). — The  decomposition  of  hydrogen 
iodide  on  the  surface  of  a  heated  gold  wire  is  a  catalytic  reaction 
of  zero  order.  The  temperature  coefficients  of  such  reactions  are 
not  affected  by  the  changing  degree  of  adsorption  of  the  reactant. 
Therefore  the  “  heat  of  activation  ”  calculated  from  the  tem¬ 
perature  coefficient  may  be  expected  to  have,  without  correction, 
the  direct  physical  significance  which  it  possesses  in  the  case  of 
homogeneous  reactions.  The  “  heats  of  activation  ”  found  for 
the  homogeneous  thermal  decomposition  of  nitrous  oxide,  hydrogen 
iodide,  and  ammonia,  and  the  heterogeneous  decomposition  of 
nitrous  oxide  on  platinum  and  gold,  of  hydrogen  iodide  on  gold,  and 
of  ammonium  on  tungsten  are  compared  and  it  is  shown  that  the 
surface  reactions  have  heats  of  activation  only  about  half  as  great 
as  those  of  the  bimolecular  homogeneous  changes.  Probably  all 
(and  certainly  some)  surface  reactions  of  this  type  involve  only 
one  molecule.  Thus  the  function  of  the  surfaces  in  these  reactions 
is  to  permit  the  occurrence  of  a  unimolecular  process  instead  of  a 
bimolecular  process  requiring  an  energy  of  activation  about  twice 
as  great.  E.  E.  W. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  in  Acid 
Chlorine-Chloride  Solution.  R.  S.  Livingston  and  W.  C. 
Bray  (J.  Amer.  Chem.  Soc.,  1925,  47,  2069 — 2082).— The  catalytic 
influence  of  mixtures  of  hydrochloric  acid  with  sodium  chloride 
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and  with  perchloric  acid  on  the  decomposition  of  hydrogen  per¬ 
oxide  solutions  at  25°  and  40°  is  investigated.  The  previous  work 
of  Maass  and  Hiebert  (A.,  1924,  ii,  326)  is  criticised.  The  reaction 
is  of  the  first  order  with  respect  to  the  peroxide,  within  concen¬ 
trations  0-22  to  0-02AT  of  the  latter.  The  velocity  constant  is 
increased  3-60  times  for  a  10°  temperature  rise  with  hydrochloric 
acid  alone  between  the  concentrations  0-244A  and  0-498A.  At 
the  steady  state,  in  solutions  of  ionic  strength  below  unity,  the 
rate  of  decomposition  is  given  by:  d[H202]/df=  —  (0-000101  zb 
0-000005)[H202][H'][Cr]y2HCb  y  being  the  activity  coefficient;  in 
more  concentrated  solutions  a  negative  deviation  occurs.  Assum¬ 
ing  Bronsted’s  theory  (A.,  1922,  ii,  699),  this  deviation  indicates 
that  the  activity  coefficient  of  the  neutral  “  reaction  complex  ” 
is  greater  than  that  of  the  hydrogen  peroxide.  In  the  steady 
state,  with  hydrochloric  acid  concentrations  between  4-55AT  and 
5-86 N,  the  relation  [Cl2]/[H‘]'2[Cr]274Hci=l-5  X  10'8  holds.  A  method 
of  calculating  the  time  required  for  the  chlorine  concentration  to 
reach  a  given  fraction  of  its  steady  state  is  given,  based  on  the 
calculations  of  Abel  (A.,  1921,  ii,  35).  The  suggested  mechanism 
of  the  reaction  is  similar  to  that  outlined  by  Maass  and  Hiebert. 
The  reaction  between  hydrogen  peroxide  and  hypochlorous  acid 
has  a  large  reaction  rate,  of  the  same  order  of  magnitude  as  with 
hypobromous  acid.  S.  K.  T. 

Reduction  of  Carbon  Monoxide  to  Methane  with  Metal 
Catalysts.  F.  Fischer,  H.  Tropsch,  and  P.  Dixthey  ( Brenn - 
stofj-Ohem .,  1925,  6,  265 — 271). — The  metals  catalysing  the  reduc¬ 
tion  of  carbon  monoxide  to  methane  in  order  of  decreasing  efficiency, 
are  ruthenium,  iridium,  rhodium,  nickel,  cobalt,  osmium,  platinum, 
iron,  molybdenum,  palladium,  and  silver.  Copper,  gold,  tungsten, 
antimony,  manganous  oxide,  and  chromic  oxide  are  without  in¬ 
fluence.  Since  no  carbonyls  of  osmium,  iridium,  palladium,  or 
rhodium  are  known,  it  cannot  be  definitely  stated  that  the  form¬ 
ation  of  a  metal  carbonyl  is  a  stage  in  the  reaction.  Similarly, 
no  relation  can  be  traced  between  the  affinity  of  the  metal  for 
hydrogen  and  its  efficiency  as  a  catalyst.  No  intermediate  pro¬ 
ducts  likely  to  be  formed,  such  as  formaldehyde  etc.,  could  be 
isolated,  but  unsaturated  hydrocarbons  were  observed  with  ruthen¬ 
ium  and  platinum  which  cannot  be  accounted  for.  Ruthenium 
is  also  active  in  the  reduction  of  carbon  dioxide  to  methane; 
although  poisoned  by  sulphur  compounds,  it  is  reactivated  by 
heating  at  600 — 700°  in  a  current  of  air.  Oxides  such  as  aluminium 
oxide  in  conjunction  with  nickel  have  a  beneficial  catalytic  influence. 

B.  W.  C. 

Catalytic  Decomposition  of  Nitroamide.  II.  Catalysis  by 
Simple  Amino-bases.  J.  N.  Bronsted  and  H.  C.  Duns  (Z. 
physikal.  Chem .,  1925,  117,  299—311;  cf.  A.,  1924,  ii,  331).— The 
basic  dissociation  constants  of  aniline,  o-,  m-,  and  p-toluidine,  and 
o-,  m-,  and  p-chloroaniline  were  determined  by  an  electrometric 
and  by  a  kinetic  method,  the  latter  depending  on  the  rate  of  decom¬ 
position  of  ethyl  diazoacetate.  The  catalytic  decomposition  of 
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nitroamide  by  these  bases  was  found  to  follow  very  nearly,  but  not 
exactly,  the  same  quantitative  law  as  that  previously  found  for 
anions  of  carboxylic  acids  used  in  this  connexion.  L.  F.  G. 

Effect  of  Diluents  on  the  Initial  Stages  of  Catalytic  Action. 

F.  H.  Constable  ( Nature ,  1925,  116,  278 — 279). — The  depressant 
action  on  the  reaction  velocity  at  a  catalytic  surface  of  diluent 
vapours  in  the  reactants  is  considered  from  a  quantitative  point 
of  view,  and  the  expressions  deduced  have  been  verified  experi¬ 
mentally,  within  the  limits  of  experimental  error,  in  the  case  of 
the  effect  of  water  vapour  on  the  initial  stages  of  the  dehydrogenation 
of  ethyl  alcohol  by  copper.  A.  A.  E. 

Interaction  of  Carbon  Dioxide  and  Hydrogen  on  the  Surface 
of  Tungsten.  C.  N.  Hinshelwood  and  C.  R.  Prichard  (J. 
Chem.  Soc.,  1925,  127,  1546 — 1552). — The  kinetics  of  the  inter¬ 
action  of  hydrogen  and  carbon  dioxide  on  the  surface  of  a  heated 
tungsten  filament  have  been  investigated  between  953°  and  1303°. 
Above  a  certain  pressure  the  surface  becomes  saturated  with  the 
gases,  the  rate  of  reaction  becoming  independent  of  the  initial 
pressure.  The  adsorption  of  the  one  gas  is  almost  independent 
of  the  pressure  of  the  other,  and  the  rate  of  reaction  is  proportional 
to  o-h,  •  orCo„  where  o-H2  and  <rc o2  are  the  fractions  of  certain  active 
portions  of  the  surface  which  are  covered  with  adsorbed  hydrogen 
and  carbon  dioxide,  respectively.  The  portions  of  the  surface  which 
adsorb  and  render  active  the  one  gas  are  different  from  those  parts 
which  adsorb  the  other  gas.  Interaction  is  supposed  to  take  place 
when  the  two  gases  are  adsorbed  on  adjacent  centres  of  appropriate 
kinds.  The  value  of  the  apparent  heat  of  activation  calculated  by 
means  of  the  Arrhenius  formula  is  30,000  cal.  E.  E.  W. 

Catalytic  Oxidation  of  Hydrogen  Cyanide.  R.  Hara  and 
H.  Sinozaki  {Tech.  Eepts.  Tohoku,  1925,  5,  71 — 113). — The 
oxidation  of  mixtures  of  hydrogen  cyanide  and  air  in  presence  of 
fine  platinum  gauze  according  to  the  equation  2HCN+50==2N0+ 
2C0+H20  appears  to  occur  at  the  first  point  of  contact  with  the 
catalyst.  The  reaction  starts  abruptly  at  450°,  independently  of 
the  velocity  of  flow.  High  yields  (80%)  of  nitric  oxide  are  obtained 
between  about  600°  and  800°,  this  range  widening  with  increasing 
velocity  of  flow.  At  higher  temperatures,  combustion  to  nitrogen 
occurs  before  the  gases  reach  the  catalyst,  and  the  yield  is  then 
greatly  influenced  by  the  rate  of  flow  ;  the  reaction  2NO+2CO  = 
N2+2C02  also  occurs.  Maximum  yields  are  obtained  with  a 
rapidly  flowing  inlet  gas  containing  8%  of  hydrogen  cyanide ; 
with  just  above  15%  of  the  latter  explosions  occur  and  at  higher 
concentrations  (30%)  cyanuric  acid  and  cyamelide  are  formed. 
The  intermediate  stage  of  the  oxidation  is  probably  the  immediate 
formation  of  cyanic  acid,  which  either  polymerises  or  decomposes 
into  water,  carbon  monoxide,  and  nitric  oxide,  according  to  the 
conditions.  The  mass  action  constants,  Kp,  for  the  oxidation  are 
comparable  in  magnitude  with  those  for  ammonia  oxidation. 
Contrary  to  Wehrheim’s  observation,  hydrogen  cyanide  decomposes 
slowly  in  acid  potassium  permanganate  solution.  S.  K.  T. 
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Electrolysis  of  Equimolar  Mixtures.  R.  Saxon  ( Chem . 
Neivs,  1925,  131,  129 — 131). — When  solutions  containing  metallic 
sulphates  in  equimolecular  proportions  are  electrolysed  the  hydr¬ 
oxide  of  the  more  electronegative  metal  is  deposited  around  the 
cathode  when  the  two  metals  are  widely  separated  in  the  electro¬ 
chemical  table,  e.g.,  copper  and  zinc,  whereas  a  mixture  of  hydr¬ 
oxides  is  deposited  when  the  metals  are  near  one  another  in  the 
table,  e.g.,  cobalt  and  nickel,  the  hydroxide  of  the  less  electro¬ 
positive  element  tending  to  concentrate  in  the  first  fractions. 

A.  R.  P. 

Electrolytic  Separation  of  Alkali  and  Alkaline-earth  Metals. 

R.  Saxon  {Chem.  Trade  J 1925,  77,  236). — With  an  anode  of 
Meldrum’s  acid-resisting  metal  and  a  porous  cathode  compart¬ 
ment  containing  mercury,  electrolysis  of  a  paste  of  sodium  hydr¬ 
oxide  and  water  yields  an  amalgam  containing  3-4%  of  sodium. 
The  mercury  is  preferably  covered  with  a  little  petroleum.  Lithium, 
rubidium,  barium,  and  calcium  have  been  obtained  by  a  similar 
method,  using  for  the  last  a  mixture  of  the  chloride,  nitrate,  and 
iodide.  S.  I.  L. 

Quantum  Laws  in  Photochemistry.  E.  Warburg  {. Nainr - 
wiss.,  1924,  47,  1058 — 1063). — A  summary  of  the  investigations 
carried  out  to  test  Einstein's  law  of  photochemical  equivalence. 
Provided  that  certain  assumptions  are  made  as  to  the  nature  of 
the  specific  photochemical  reaction  and  the  secondary  reactions, 
the  law  has  been  proved  to  apply  when  the  quantum  absorbed  is 
greater  than  the  energy  of  dissociation,  but  in  certain  cases  the 
molecule  may  dissipate  part  of  the  energy  absorbed  by  collision 
with  other  molecules  and  the  law  is  not  fulfilled.  When  the  quan¬ 
tum  absorbed  is  smaller  than  the  energy  of  dissociation,  the  reaction 
is  probably  the  result  of  collisions  between  excited  molecules,  but 
here  again  the  dissipation  of  energy  absorbed  prevents  more  than 
a  fraction  of  the  excited  molecules  from  reacting.  The  photo¬ 
decomposition  of  ozone  in  presence  of  chlorine  is  an  example  of  a 
sensitised  photochemical  reaction  which  obeys  Einstein's  law. 

E.  B.  L. 

Photochemical  Formation  of  Hydrogen  Chloride.  G. 

Kornfeld  and  H.  Muller  (Z.  physical.  Chem.,  1925,  117,  242 — 
256). — Experimental  evidence  is  given  that  the  rate  of  photo¬ 
chemical  formation  of  hydrogen  chloride  is  proportional  to  the 
intensity  of  the  activating  light;  this  is  not  in  agreement  with 
Baly  and  Barker  (T.,  1921,  119,  653).  With  the  most  sensitive 
mixture  that  could  be  employed  it  was  found  that  1-lOx  105  mole¬ 
cules  of  hydrogen  chloride  were  formed  per  quantum  of  absorbed 
energy.  L.  F.  G. 

Condensation  Nuclei  Produced  by  the  Illumination  of 
Air-Halogen  Mixtures.  I.  Jones  ( Proc .  Physical  Soc.,  1925, 
37,  287 — 296). — When  dust-free  air,  saturated  with  iodine  or 
bromine  vapour,  or  mixed  with  small  amounts  of  chlorine,  is  illumin¬ 
ated  and  subjected  at  atmospheric  pressure  to  a  pressure  fall  of 
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about  20  cm.,  dense  clouds  are  formed.  With  iodine  or  bromine, 
illumination  for  1  sec.,  and  with  chlorine  for  2  secs,  is  necessary  to 
produce  clouds  of  maximum  density.  By  keeping  gas  mixtures, 
activated  by  illumination,  in  darkness  before  expansion,  it  was 
shown  that  all  the  nuclei  persist  for  5  secs.,  and  that  some  are  still 
present  after  30  secs,  in  darkness.  By  experiments  on  the  pro¬ 
duction  of  clouds  under  various  conditions,  it  was  shown  that  in 
addition  to  illumination,  the  presence  of  a  trace  of  moisture  and 
of  some  oxidisable  impurity  on  the  walls  of  the  apparatus  is  neces¬ 
sary  for  the  production  of  nuclei.  Oxygen  is  unnecessary.  The 
conditions  for  the  formation  of  nuclei  in  air-halogen  mixtures 
resemble  in  several  respects  those  for  the  occurrence  of  an  induction 
period  in  the  photochemical  combination  of  hydrogen  and  chlorine, 
and  it  is  suggested  that  the  induction  period  is  due  to  the  con¬ 
sumption  of  the  available  light  energy  in  the  formation  of  nuclei 
before  the  activation  of  the  chlorine-hydrogen  mixture  occurs. 

F.  G.  T. 

Combination  of  Bromine  with  Unsaturated  Hydrocarbons 
under  the  Influence  of  Light.  J.  Plotnikov  {Bull.  Acad.  Sci. 
St.  Petersbourg,  1916,  1083 — 1114,  1563 — 1594;  from  Chem.  Zentr., 
1925,  i,  2535). — The  author  derives  equations,  on  the  assumption 
of  Beer's  law  and  the  proportionality  between  light  absorption 
and  the  amount  of  decomposition,  for  the  velocity  of  reaction  in 
the  case  of  a  photosensitive  compound,  a  sensitive  compound  and 
a  non-sensitive  compound,  and  two  sensitive  compounds,  re¬ 
spectively,  for  receptacles  of  different  shape,  with  transparent  or 
reflecting  walls.  Formulse  are  given  for  photochemical  balanced 
actions  and  for  the  reaction  between  bromine  and  a-phenyl- 
cinnamonitrile.  G.  W.  R. 

Photochemical  Potential  Changes.  K.  Schaum  and  W. 
Schleussner  ( Z .  wiss.  Phot.,  1925,  23,  319 — 324).— The  criteria 
for  the  recognition  of  a  true  Becquerel  effect,  and  in  particular 
the  influence  of  other  reactions  and  of  the  presence  of  a  foreign 
substance,  are  discussed.  Investigation  of  vanadium  salts  of 
different  valencies  showed  that  pure  solutions  of  a  single  salt 
generally  give  a  bad  adjustment,  and  uncertain  and  scarcely  repro¬ 
ducible  effects.  Mixtures  of  two  salts  of  different  valencies,  or 
the  addition  of  foreign  substances  capable  of  reacting,  often  give 
very  clear  results.  The  reaction  between  ferric  ions  and  iodine 
provides  an  example  of  a  case  where  the  reversible  photochemical 
reaction  predominates  over  the  Becquerel  effect.  W.  C. 

Silver  in  Photography.  Luppo-Cramer  (Z.  wis-s.  Phot., 
1925,  23,  294 — 302). — The  author  summarises  the  published  work 
on  the  forms  and  colours  of  silver  produced  by  electrolysis  and 
by  reduction  of  silver  salts,  colloidal  silver,  dichroic  fog,  and  the 
silver  of  the  “  print-out  ”  image.  The  adsorption  of  thiosulphate 
by  silver  with  particular  reference  to  persulphate  reduction  is 
considered.  W.  C. 
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[Photographic]  Ripening  Process.  V.  Luppo-Cramer  (Z. 
wiss .  Phot.,  1925,  23,  286—293;  cf.  B.,  1925,  150,  477).— The 
influence  of  excess  of  bromide  used  in  preparing  emulsions  on  the 
rate  of  ripening,  the  grain  size,  and  fog  formation  is  considered. 
The  influence  of  potassium  bromide  is  generally  less  marked  than 
that  of  the  equivalent  amount  of  ammonium  bromide,  although 
with  some  emulsions  the  potassium  salt  and  with  others  the  ammon¬ 
ium  salt  is  preferred.  The  difference  is  probably  due  to  inclusion 
of  the  salts  in  the  silver  bromide  lattice,  precipitated  under  different 
conditions.  Observations  are  also  made  on  the  effect  of  rate  of 
stirring,  rate  of  mixing,  etc.  on  the  properties  of  an  emulsion. 
[Cf.  B.,  1925,  829.]  W.  C. 

Solarisation  of  the  Photographic  Plate.  J.  M.  Eder  (Z. 
physilcal.  Chem.,  1925,  117,  293 — 298). — Experimental  evidence  is 
adduced  to  show  the  incorrectness  of  Arens’  view  that  the  direct 
photochemical  blackening  of  a  silver  bromide-gelatin  plate  impreg¬ 
nated  with  sodium  nitrite  is  so  intense  that  solarisation  is  masked 
(see  this  vol.,  ii,  313).  Arens’  consequential  inferences  are  therefore 
not  valid.  L.  F.  G. 

Potassium  Chloroiminodisulphonate.  F.  Raschig  ( Z .  anorg. 
Chem.,  1925,  147,  1 — 4). — Potassium  chloroiminodisulphonate, 
NC1(S03K)2,  is  obtained  as  colourless,  anhydrous  crystals  when  a 
hot  solution  of  sodium  hypochlorite  and  potassium  iminodi- 
sulphonate,  NH(S03K)2,  is  allowed  to  cool  slowly  to  the  ordinary 
temperature.  The  substance  is  unstable  and  decomposes  into 
nitrogen  trichloride  and  potassium  nitrilotrisulphonate,  N(S03K)3. 

J.  S.  C. 

Systematic  Doctrine  of  Affinity.  XXXI.  Thiohydrates. 

W.  Biltz  and  E.  Keunecke  (Z.  anorg.  Chem.,  1925, 147,  171—187). 
— The  existence  of  the  following  thiohydrates  is  demonstrated  : 
BeBr9,2H2S;  BeI2,2H2S;  A1C13,H2S;  AlBr3,H2S;  A1I3,2H2S; 
A1I3,4H2S;  TiCl4,H2S;  TiCl4,2H2S;  TiBr4,H2S;  TiBr4,2H2S; 
SnCl4,2H2S;  SnCl4,4H2S.  The  formation  and  stability  of  thio¬ 
hydrates  are  discussed.  J.  S.  C. 

Action  of  Hydrogen  Sulphide  on  Mercuric  Salts.  H. 

Pelabon  (Bull.  Soc.  chim.,  1925,  [iv],  37,  854 — 856). — The  action 
of  hydrogen  sulphide  at  the  ordinary  temperature  on  a  solution  of 
mercuric  chloride  containing  hydrochloric  acid  causes  an  immediate 
precipitation  of  the  white  chlorosulphide,  with  liberation  of 
hydrogen  chloride.  If  this,  together  with  the  acid  initially  in  the 
mixture,  brings  the  concentration  of  acid  up  to  that  demanded  by 
the  formula  HC1,6H20,  the  precipitate  remains  white,  however  long 
the  gas  is  passed.  If  this  concentration  limit  is  not  reached,  the 
precipitate  blackens,  partly  or  completely,  owing  to  the  formation  of 
mercuric  sulphide  (cf.  Jolibois  and  Bouvier,  A.,  1920,  ii,  494). 

L.  L.  B. 

Aluminium  Sulphide.  W.  Biltz  (Z.  anorg.  Chem.,  1925, 
146,  289 — 290;  cf.  A.,  1911,  ii,  804). — Colourless  crystals  obtained 
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when  a  preparation  of  aluminium  sulphide  was  sublimed  in  a 
vacuum  and  described  as  aluminium  sulphide  itself  are  now  shown 
to  be  silicon  disulphide.  A.  B.  M. 

Combustion  of  Carbon.  II.  F.  G.  Keenen,  L.  W.  Prine, 
and  W.  C.  Ebatigh  ( Ind .  Eng.  Chem.,  1925,  17,  804— 805).— The 
gases  resulting  from  the  combustion  of  the  carbons  of  an  electric 
arc  in  oxygen  contain  increasing  proportions  of  carbon  monoxide 
with  increase  of  temperature,  indicating  that  at  high  temperatures 
this  gas  is  the  primary  product  of  the  combustion.  [Cf.  B.,  1925, 
744.]  C.  I. 

Thermal  Decomposition  of  Carbonyl  Chloride.  A.  Stock 
and  W.  Wustrow  ( Z .  anorg.  Chem.,  1925, 147, 245 — 255). — Carbonyl 
chloride  not  only  decomposes  into  carbon  monoxide  and  chlorine, 
but  also  to  a  slight  extent  into  carbon  dioxide  and  carbon  tetra¬ 
chloride.  The  rate  of  the  latter  decomposition,  which  is  very  small 
in  the  temperature  region  400 — 500°,  is  accelerated  in  presence  of 
certain  catalysts  (silica,  blood  charcoal,  etc.).  Although  the 
thermodynamical  treatment  of  the  problem  predicts  that  the  major 
portion  of  the  carbonyl  chloride  should  be  decomposed  in  this  way, 
only  about  1  %  of  carbon  tetrachloride  is  observed  even  after  several 
hours.  J.  S.  C. 

Formation  of  Mullite  from  Cyanite,  Andalusite,  and  Silli- 
manite.  J.  W.  Greig  (J.  Amer.  Ceram.  Soc.,  1925,  8,  465 — 
484). — When  heated,  cyanite,  andalusite,  and  sillimanite  are 
decomposed  into  mullite  and  silica,  or  into  mullite  and  a  silicious 
liquid,  the  silica  being  probably  cristobalite.  No  definite  point  of 
temperature  is  observed  at  which  the  minerals  decompose  sharply, 
or  below  which  they  remain  unaffected  for  indefinitely  long  periods. 
Cyanite  requires  the  lowest,  and  sillimanite  the  highest  temperature. 
Decomposition  is  accompanied  by  an  expansion  in  all  three  cases ; 
with  cyanite  it  is  very  pronounced.  In  the  case  of  cyanite  and 
andalusite,  the  alteration  commences  on  the  surfaces  of  the  grains 
and  advances  inward,  whereas  with  sillimanite  it  appears  to  take 
place  throughout  the  grain.  The  rate  of  decomposition  increases 
rapidly  with  a  rise  in  temperature  in  all  three  minerals.  The 
mullite  crystals  newly  formed  from  andalusite  and  sillimanite  are 
oriented  parallel  to  the  original  crystals,  whereas  with  cyanite  this' 
orientation  is  determined  by  the  surfaces  from  which  the  mullite 
grows.  An  absorption  of  heat  is  observed  when  cyanite  and 
andalusite  decompose.  F.  8. 

Phenomena  in  the  Electric  Arc  Process  of  Nitrogen  Fix¬ 
ation.  S.  Karrer  {Trans.  Amer.  Electrochem.  Soc.,  1925,  48, 
25 — 32). — The  author  discusses  the  factors  which  may  possi  bly 
affect  the  efficiency  of  the  arc  method  of  nitrogen  fixation,  more 
particularly  with  regard  to  those  phenomena,  other  than  purely 
thermal,  which  occur  in  the  arc  core.  The  following  points  are 
dealt  with :  dissociation  of  oxygen  and  nitrogen  molecules  into 
neutral  atoms ;  ionisation  within  the  arc  ;  excitation ;  radiation ; 
energy  transfer.  N.  H.  H. 
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Attempt  to  Prepare  N  itro-nitr  ogen  Trichloride.  III. 
Failure  to  Obtain  a  Compound  containing  only  Nitrogen 
and  Chlorine  from  Oxides  of  Nitrogen.  W.  A.  Noyes  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2159 — 2164). — An  account  of 
unsuccessful  experiments  carried  out  to  prepare  a  new  compound 
containing  only  nitrogen  and  chlorine.  (Cf.  A.,  1921,  ii,  42.) 

S.  K.  T. 

New  Oxide  of  Nitrogen,  Nitroso-nitrogen  Trioxide,  and 
its  Bearing  on  the  Oxidation  of  Nitric  Oxide.  R.  L.  Hasche 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2143 — 2148). — Nitrosonitrogen 
trioxide,  (N304)3;,  is  prepared  as  a  green  solid  by  bubbling  nitric 
oxide  through  liquid  oxygen  or  by  the  action  of  air  on  solid  nitric 
oxide  kept  at  the  temperature  of  liquid  air.  It  decomposes  just 
above  the  b.  p.  of  oxygen  to  the  blue  oxide,  N203  (Helbig,  A.,  1903, 
ii,  361);  Raschig’s  formula  for  this  compound  (A.,  1911,  ii,  346) 
could  not  be  substantiated.  Assuming,  because  of  its  instability 
and  its  instantaneous  formation,  that  the  green  oxide  is  a  peroxide 
of  polymerised  nitric  oxide,  its  formation  may  be  explained  as 
follows  : 

•o-o-+2(no*no-n:o)  ->  o:n*no-no*o-o-no*no*n:o. 

The  phenomena  observed  in  the  oxidation  of  nitric  oxide  may  be 
explained  by  the  assumption  of  similar  intermediate  compounds, 
viz.  at  higher  temperatures,  OIN'NO-O’O-NONIO,  formed  by  the 
oxidation  of  (NO)2,  and,  in  the  gaseous  state,  0!N*(>ON!0,  formed 
by  the  oxidation  of  NO.  S.  K.  T. 

Amphoteric  Hydroxides,  their  Alkaline  Solutions  and 
Alkali  Salts.  III.  Alkali  Antimonates  from  Aqueous, 
Alkaline  Solutions.  G.  Jander  and  L.  Brandt  (Z.  anorg. 
Chem.,  1925,  147,  5 — 15). — The  hydrated  crystalline  precipitates 
of  sodium  and  lithium  antimonates  obtained  by  oxidising  alkaline 
solutions  of  antimony  trisulphide  with  hydrogen  peroxide,  are 
not  of  fixed  composition,  the  alkali  content  varying  with  the 
alkalinity  of  the  mother-liquor  and  the  temperature  of  precipitation. 
Potassium  antimonate  obtained  by  the  oxidation  of  alkaline 
solutions  of  antimony  trioxide  with  hydrogen  peroxide  is  difficult  to 
obtain  in  a  crystalline  form.  The  value  of  the  ratio  [K20]  :  [Sb205] 
usually  approximates  fairly  closely  to  unity.  J.  S.  C. 

Bismuth  Dihydride.  E.  J.  Weeks  and  J.  G.  E.  Druce  (J. 
Chem.  Soc.,  1925,  127,  1799 — 1800). — Bismuth  dihydride,  Bi2H2, 
is  obtained  as  a  grey,  flocculent  precipitate  by  the  addition  of 
bismuth  chloride  to  a  mixture  of  zinc  and  concentrated  hydro¬ 
chloric  acid.  It  deposits  metallic  bismuth  when  heated,  and  is 
rapidly  oxidised  by  fused  potassium  nitrate.  S.  I.  L. 

Action  of  Ozone  on  Aqueous  Colloidal  Solutions  of  In¬ 
organic  Substances.  E.  H.  Riesenfeld  and  W.  Haase  ( Z . 
anorg.  Chem.,  1925,  147,  188 — 195).— Silver  sols  are  converted  into 
solutions  of  silver  hydroxide.  Mercurous  oxide  is  precipitated 
from  mercury  sols.  Gold  sols  are  only  partly  dissolved,  the  red 
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colour  changing  to  blue.  Whereas  lead  oxide  sols  are  easily  oxidised, 
cuprous  oxide  sols  are  quite  stable.  Arsenic  and  antimony  tri¬ 
sulphide  sols  are  decomposed  with  formation  of  sulphur,  sulphuric 
acid,  and  the  corresponding  pentoxides.  Silver,  mercury,  and 
copper  sulphide  sols  are  converted  into  solutions  of  the  corresponding 
sulphates.  J.  S.  C. 

Formation  of  Ozone  in  Incandescent  Capillaries.  E.  H. 

Rieseneeld  (Z.  EleTctrochem.,  1925,  31,  435 — 440). — When  pure 
dry  oxygen  is  passed  rapidly  through  quartz  capillaries  heated  at 
1000 — 1500°  Abs.,  ozone  is  found  in  the  issuing  gas  to  the  amount 
of  several  millionths  of  an  atmosphere  partial  pressure.  Presence 
of  moisture  reduces  the  yield;  nitrogen  (1%)  does  not  affect  it. 
There  is  more  than  1000  times  as  much  ozone  as  would  be  expected 
by  calculation  from  Nernst’s  theorem.  It  is  suggested  that  particles 
from  the  quartz  adsorption  layer,  in  which  the  equilibrium  leans 
towards  ozone,  are  carried  over  by  the  rapid  current  in  the  quartz 
capillary,  thus  giving  rise  to  a  false  equilibrium.  W.  A.  C. 

Decomposition  of  Sulphur  Monochloride  by  Water.  E. 

Noack  ( Z .  anorg.  Chern.,  1925,  146,  239 — 262). — The  course  and 
the  end  products  of  the  reaction  between  sulphur  monochloride 
and  water  have  been  shown  to  agree  qualitatively  and  quantitatively 
with  those  of  the  reaction  between  sulphur  dioxide  and  hydrogen 
sulphide  in  the  presence  of  water.  A  slight  difference  in  the 
amount  of  sulphuric  acid  produced,  even  when  rigid  precautions 
are  taken  to  exclude  air,  is  probably  due  to  the  oxidising  action 
of  a  small  quantity  of  a  higher  chloride  produced  by  dissociation 
of  the  monochloride.  In  one  experiment  sufficient  of  the  latter 
was  dissolved  in  water  to  give  0-2  g.-at.  of  sulphur  per  litre,  an 
atmosphere  of  carbon  dioxide  being  maintained,  and  the  following 
end-products  were  obtained  (expressed  as  percentage  of  total 
sulphur)  :  sulphur  as  sulphuric  acid,  3-2%,  as  polythionic  acids, 
35-7%,  as  sulphurous  acid,  0-7%,  and  elementary  sulphur,  60-4%. 
The  results  support  the  assumption  that  the  first  stages  of  the 
reaction  can  be  represented  by  the  schemes  :  S2Cl2-f  H20  — ^ 
S2(0H)2-1-2HC1 ;  S2(OH)2  H2S-|-S02.  The  existence  of 

hydrogen  sulphide  and  sulphur  dioxide  as  intermediate  products 
is  demonstrated,  and  the  change  of  their  concentration  with  time 
shown  to  confirm  the  assumption  made.  Attempts  to  prepare  the 
assumed  intermediate  compound  H2S202,  however,  by  the  action 
of  hydrogen  sulphide  on  sulphur  dioxide  in  the  absence  of  water, 
e.g.,  in  alcoholic  solution,  or  by  passing  hydrogen  sulphide  into 
liquid  sulphur  dioxide,  failed.  The  reaction  under  such  conditions 
proceeds  thus  :  2H2S-1-S02  — 2H20-|-3S.  The  reaction  between 
a  thiosulphate  and  hydrogen  sulphide  is  shown  to  admit  of  a  simple 
interpretation  on  the  assumption  of  the  formation  of  H2S202  as 
an  intermediate  product.  A.  B.  M. 

Amidopersulphuric  Acid  [Hydroxy la mineisomonosulpbonic 
Acid].  F.  Sommer,  O.  F.  Schulz,  and  M.  Nassau  ( Z .  anorg. 
Chem.,  1925,  147,  142 — 155;  cf.  A.,  1914,  ii,  458). — Amidoper¬ 
sulphuric  acid,  NH2OS02-OH,  prepared  by  the  interaction  of 
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chlorosulphonic  acid  and  hydroxylamine  sulphate,  may  be  obtained 
pure  as  colourless  prisms  by  dissolving  in  cold  dry  methyl  alcohol 
and  precipitating  with  dry  chloroform.  Alcohols  react  to  form 
compounds  of  the  type  R0’S02-0H,NH20H.  Aldehydes  and 
ketones  in  alkaline  solution  react  to  form  salts  of  oxime  acids, 
e.g.,  CRjR^INOSOyOK.  On  boiling  with  alkali,  the  acid  is  decom¬ 
posed  according  to  the  equation  3NH20*S02*0H-f  6K0H=3K2S04 
+6H20+NH3+N2.  The  salts  are  very  unstable  and  liable  to 
explode.  Many  of  the  reactions  of  the  acid  suggest  that  it  possesses 
the  alternative  structural  formula  HN.‘0!S0(0H)2.  On  boiling 
aqueous  solutions  of  the  acid  with  a  considerable  excess  of  ammonia 
yields  of  hydrazine  of  the  order  of  50%  are  obtained.  Amino 
compounds  yield  the  corresponding  hydrazine  derivatives.  Alkaline 
solutions  of  ethylenediamine  react  to  form  x-hydrazino  -  3  -  amino - 
ethane  ( dioxalate ,  needles,  m.  p.  204° ;  dipicrate,  yellow  crystals, 
m.  p.  166°  [decomp.] ;  dihydrochloride,  colourless  crystals,  sintering 
at  165 — -166°,  and  decomposing  at  200 — 205°) ;  a-Benzylidene- 
hydrazino-$-aminoethane  oxalate,  needles,  m.  p.  150 — 152°  (decomp.), 
and  a-o -hydroxybenzylidenehydrazino-^-aminoethane  oxalate  were  also 
prepared.  J.  S.  C. 

Bivalent  Chromium.  W.  Traube,  E.  Burmeister,  and  It. 
Stahn  ( Z .  anorg.  Chem.,  1925,  147,  50 — 67 ;  cf.  A.,  1916,  ii,  625). 
— Concentrated  solutions  of  pure  chromous  chloride  are  obtained 
by  the  prolonged  electrolytic  reduction  of  aqueous  solutions  of 
green  chromic  chloride,  using  lead  plates  as  electrodes  and  employ¬ 
ing  a  current  density  of  0T75  amp. /dm.2  Electrolysis  of  chromous 
chloride  solutions  using  an  iron  cathode  results  in  the  formation 
of  a  cathodic  deposit  of  metallic  chromium  mixed  with  chromium 
oxides.  The  autoxidation  of  chromous  salts  in  acid  solution  with 
evolution  of  hydrogen  is  considerably  accelerated  in  presence  of 
catalysts  such  as  palladium  chloride.  Precipitation  of  solutions 
of  chromous  salts  by  alkali  yields  a  mixture  of  hydrated  chromous 
oxide  and  chromium  sesquioxide  in  varying  proportions. 

Chromous  formate  exists  also  as  a  violet  salt.  The  following 
double  salts  have  been  prepared :  chromous  pyridine  formate, 
[Cr(C5H5N)](C02H)2,  chromous  pyridine  chloride, 
[Cr(C5H5N)2]Cl2,2H20, 

chromous  formate  ammonium  chloride,  Cr(C02H)2,NH4Cl,  chromous 
ammonium  fluoride,  CrF2,NH4F,2Ho0,  chromous  potassium  fluoride, 
CrF2,KF.  “  J.  S.  C. 

Complex  Uranyl  Carbonates.  J.  A.  Hedvall  (Z.  anorg. 
Chem.,  1925,  146,  225 — 229). — A  large  number  of  metallic  ions 
give  a  precipitate  with  solutions  of  the  alkali  uranyl  carbonates, 
but  analytical  results,  the  visible  evolution  of  carbon  dioxide,  and 
the  gradual  colour  change  due  to « hydrolysis  show  that  most  of 
these  products  even  shortly  after  precipitation  cannot  be  regarded 
as  definite  compounds.  Least  hydrolysis  occurs  when  the  potassium 
uranyl  carbonate  in  not  too  dilute  a  solution  is  precipitated  in  the 
cold  by  addition  of  excess  of  the  metallic  salt  solution;  the  pre- 
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cipitate  is  rapidly  washed  with  water  and  allowed  to  dry  in  the 
air.  Silver  uranyl  carbonate,  Ag4U02(C03)3,  forms  yellow  hocks 
which  turn  to  a  crystalline  powder.  It  darkens  in  colour  even 
when  kept  in  the  dark,  owing  to  the  uranium  radiation.  The 
dry  salt  begins  to  evolve  its  carbon  dioxide  at  165°.  Barium 
uranyl  carbonate,  Ba2U02(C03)3,6H20,  yellow,  microscopic  plates, 
loses  water  slowly  at  the  ordinary  temperature,  more  quickly  at 
50°,  changing  in  colour  from  bright  yellow  to  lemon-yellow.  Above 
350°,  considerable  quantities  of  carbon  dioxide  are  given  off  and  the 
colour  becomes  orange-yellow.  A.  B.  M. 

Chlorine  Hexoxide.  M.  Bodenstein,  P.  Harteck,  and  E. 
Padelt  ( Z .  anorg.  Chem.,  1925,  147,  233 — 244). — Analysis  and 
measurements  of  f.  p.  depression  in  carbon  tetrachloride  solution 
show  that  the  dark-red  oil  obtained  by  exposure  to  light  of  chlorine 
dioxide  is  chlorine  hexoxide,  C1206.  The  substance  has  a  very 
low  vapour  pressure,  1  mm.  at  20°,  d20  T65,  and  m.  p.  —1°.  When 
in  an  impure  condition  it  is  readily  explosive,  but  at  the  ordinary 
temperature  in  the  pure  state  it  is  much  more  stable.  Contact 
with  organic  substances,  however,  brings  about  violent  decom¬ 
position.  At  high  temperatures,  chlorine  hexoxide  decomposes 
into  chlorine  and  oxygen.  The  substance  reacts  with  water  as  a 
mixed  anhydride,  forming  chloric  and  perchloric  acids.  Chlorine 
hexoxide  is  also  formed  on  illumination  of  a  mixture  of  ozone  and 
chlorine,  rays  in  the  red  portion  of  the  spectrum  being  active  and 
not  those  in  the  blue.  J.  S.  C. 

Mechanism  of  Reduction  of  Iron  Oxides  in  a  Current  of  Gas. 

II.  K.  Hofmann  (Z.  angew.  Chem.,  1925,  38,  715 — 721). — 
Samples  of  ferric  and  ferrosoferric  oxide  powder  were  reduced  by 
heating  them  in  a  current  of  hydrogen,  the  degree  of  reduction 
being  taken  as  the  percentage  of  the  total  oxygen  reduced.  The 
reduction  of  ferric  oxide  is  practically  complete  at  550°  and  1000°, 
but  between  these  temperatures  the  degree  of  reduction  shows 
minima  due  to  adhesion  of  the  solid  particles  and  to  the  process 
of  (3-y  transformation.  It  is  most  complete  when  the  diameter 
of  the  oxide  particles  is  0-02 — 0-05  mm.  Similar  minima  occur 
in  the  reduction  of  ferrosoferric  oxide,  which,  however,  is  less 
easily  reduced  than  ferric  oxide.  Adhesion  phenomena  can  be 
eliminated  by  admixture  of  basic  oxides,  e.g.,  magnesia.  In  other 
cases,  reduction  is  hindered  by  the  diminished  diffusive  power  of 
the  water  produced  through  the  shell  of  metallic  iron  formed  round 
the  oxide  particles.  The  reduction  of  ferric  oxide  in  a  current  of 
hydrogen  does  not  progress  in  the  anticipated  stages,  and  the  oxide 
Fe304  is  not  produced,  although  in  a  static  system  the  case  is  other¬ 
wise.  The  mechanism  of  reduction  cannot  be  explained  from  the 
equilibrium  diagram,  but  account  should  rather  be  taken  of  surface 
phenomena,  e.g.,  adhesion,  sintering.  Further  light  may  be 
expected  from  a  study  of  the  spatial  configuration  of  the  iron  oxides 
and  of  the  rearrangements  of  the  oxygen  atoms  during  the  reduction 
process.  W.  T.  K.  B. 
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Ageing-  of  Ferrous  Carbonate  and  Ferrous  Hydroxide. 
Ageing  of  Natural  Mineral  Waters.  0.  Baudisch  and  L.  A. 
Welo  {J.  Biol.  Chem.,  1925,  64,  753—770,  771— 779).— Ferrous 
hydroxide  and  ferrous  carbonate,  precipitated  and  stored  in  the 
absence  of  air,  although  apparently  stable  even  to  boiling,  gradually 
lose  their  power  of  reducing  nitrates  to  nitrites  or  of  catalysing  the 
oxidation  of  organic  compounds  such  as  uracil  and  lactic  acid, 
although  on  exposure  to  air  they  still  absorb  oxygen.  It  is  sug¬ 
gested  that  the  ageing  process  consists  in  a  gradual  passage  from 
the  amorphous  to  the  crystalline  state. 

The  loss  of  therapeutic  efficacy,  undergone  by  certain  mineral 
waters  through  keeping,  has  been  correlated  with  a  precipitation 
and  consequent  inactivation  of  ferrous  salts  analogous  to  the 
ageing  process  described  above ;  it  was  found  that  the  ageing  of 
the  mineral  waters  was  accelerated  by  exposure  to  light. 

C.  R.  H. 

Cobaltammines  with  more  than  Six  Molecules  of  Ammonia. 

F.  Ephraim  ( Z .  anorg.  Chem.,  1925,  147,  24 — 41). — Hexammine- 
cobaltic  chloride,  bromide,  and  iodide,  chloropentamminecobaltic 
iodide,  aquopentamminecobaltic  chloride,  bromide,  and  iodide, 
cis-dinitritotetramminecobaltic  bromide  and  iodide,  traws-dinitrito- 
tetramminecobaltic  bromide,  and  potassium  tetranitritodiammino- 
cobaltate  can  take  up  ammonia  at  temperatures  in  the  region  of 
—20°  to  form  more  complex  compounds.  The  number  of  mole¬ 
cules  of  ammonia  added  per  mol.  of  salt  varies  betAveen  2  and  10. 
On  raising  the  temperature,  ammonia  is  evolved  and  less  complex 
compounds  result.  Generally  speaking,  these  complexes  are  com¬ 
pletely  decomposed  to  the  original  cobaltammine  when  the  ordinary 
temperature  is  reached.  J.  S.  C. 

Fractional  Precipitation.  I.  Dependence  on  Solubility 
Products,  Dissociation  Constants,  Constitution  of  the  Pre¬ 
cipitate,  etc.  O.  Ruff  and  B.  Hirsch  (Z.  anorg.  Chem.,  1925, 
146,  388 — 410). — The  possibility  of  separating  a  mixture  of  metals 
in  solution  by  fractional  precipitation  as  hydroxides,  carbonates, 
or  sulphides  has  been  studied.  The  method  is  exemplified  by  the 
separation  of  iron  and  nickel  by  sodium  hydroxide,  which  depends 
on  the  reaction  FeCl3+3Ni(OH)2  Fe(OH)3-[-3NiCl2.  If  one 
equivalent  of  ferric  chloride  is  added  to  two  equivalents  of  nickelous 
hydroxide,  the  reaction  proceeds  completely  in  the  direction  from 
left  to  right.  The  same  occurs  if  one  equivalent  of  ferric  chloride 
is  added  to  0-5  equivalent  of  nickelous  hydroxide.  In  the  first 
case,  all  the  iron  is  precipitated ;  in  the  second,  all  the  nickel 
passes  into  solution.  Thus  the  two  metals  can  be  completely 
separated.  The  result  is  confirmed  by  the  actual  separation  of 
a  mixture  of  iron  and  nickel  salts  by  the  gradual  addition  of  sodium 
hydroxide,  the  precipitate  being  separated  in  stages  and  analysed. 
Experiments  have  been  carried  out  with  a  large  number  of  metallic 
salt  mixtures  and  with  hydroxyl,  carbonate,  and  sulphide  as  pre¬ 
cipitating  ions.  The  mixtures  that  can  be  successfully  separated 
are  tabulated.  The  theory  of  the  process  is  briefly  outlined,  and 
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it  is  shown  that  in  cases  where  the  solubility  products  are  known 
the  results  are  in  accordance  with  the  theory  provided  that  no 
mixed  crystals  or  adsorption  phenomena  occur  and  no  other  com¬ 
pounds  are  formed.  These  exceptions,  however,  are  infrequent. 

A.  B.  M. 

Concentration  of  Praseodymium  Material  and  the  Prepar¬ 
ation  and  Properties  of  Metallic  Praseodymium.  J.  Wierda 

and  H.  C.  Kremers  {Trans.  Amer.  Electrockem.  Soc.,  1925,  48, 
65 — 74,  advance  copy). — High-grade  praseodymium  material  with  a 
probable  purity  of  99-7%  has  been  prepared  from  cerium  earth 
residues.  The  impurities  known  to  be  present  in  the  final  product 
were  0-02%  of  neodymium  and  less  than  0-01%  of  lanthanum.  In 
the  course  of  the  investigation  the  following  methods  of  separation 
were  tried  :  fractional  crystallisation  of  the  double  magnesium 
nitrates,  the  double  manganese  nitrates,  and  the  double  ammonium 
nitrates ;  fractional  decomposition  of  the  nitrates  by  heat ;  fractional 
precipitation  with  ammonia  in  the  presence  of  ammonium  salts ; 
fractional  precipitation  by  magnesium  oxide.  As  a  result,  the 
authors  recommend  a  procedure  which  involves  fractional  crystal¬ 
lisation  of  the  double  magnesium  or,  at  certain  stages,  manganese 
nitrates,  cerium  being  removed  at  an  intermediate  point.  The 
average  magnetic  susceptibility  of  the  product  was  13-28  X  lO-6. 

Preparation  of  the  metal  was  effected  by  electrolysis  of  the 
fused  chloride,  using  a  low  current  density.  The  metal  is  silvery 
white,  corrodes  rapidly  in  air,  is  slightly  attacked  by  hot  water, 
and  vigorously  attacked  by  mineral  acids  and  free  halogens.  ,  The 
kindling  temperature  is  290°.  The  metal  is  not  pyrophoric.  The 
Brinell  hardness  (500  kg.  weight)  is  25,  d25  6-60.  Alloys  with  most 
common  metals  are  readily  formed.  N.  H.  H. 

Preparation  of  Mixed  Iodides  and  Sulphides.  T.  Karan- 
tassis  {Bull.  Soc.  chim.,  1925,  [iv],  37,  854).' — The  compound 
PI3,3S8  may  be  obtained  by  dissolving  phosphorus  tri -iodide  and 
a  slight  excess  of  sulphur  in  carbon  disulphide.  On  cooling  and 
evaporating  in  a  slow  stream  of  dry  carbon  dioxide,  reddish-brown 
prismatic  crystals  are  obtained,  which  change  rapidly  in  air.  An 
attempt  to  prepare  the  substance  PI5,5S8,  gave,  on  proceeding  as 
above  and  evaporating  at  —10°  or  —15°,  deep  red  crystals,  which 
on  analysis  proved  to  be  PI3,3S8.  The  mother-liquor  contained 
free  iodine.  L.  L.  B. 

Preparation  of  Nitric  Oxide  from  Sodium  Nitrite.  W.  A. 

Noyes  {J.  Amer.  Chem.  Soc.,  1925,  47,  2170). — Nearly  pure  nitric 
oxide  is  rapidly  generated  by  dropping  concentrated  sulphuric 
acid  on  to  sodium  nitrite  covered  with  two  or  three  times  its  weight 
of  water :  3HN02=HN03-j-2N0+H20.  By  washing  the  gas 

with  concentrated  sulphuric  acid  or  water  the  trace  of  nitrogen 
dioxide  present  is  removed.  S.  K.  T. 

Nitrogen  Tetrasulphide  and  Nitrogen  Tetraselenide. 

H.  B.  van  Valkenburgh  and  J.  C.  Bailar,  jun.  {J.  Amer.  Chem. 
Soc.,  1925,  47,  2134 — 2137). — Good  yields  of  nitrogen  tetrasulphide 
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are  obtained  by  passing  dry  ammonia  at  the  rate  of  1  litre /min. 
through  150  c.c.  of  ether  containing  5  c.c.  of  sulphur  monochloride. 
On  keeping,  orange  crystals  separate,  ether  extraction  of  which 
yields  the  tetrasulphide.  Hydrolysis  of  the  latter  with  a  large 
excess  of  boiling  water  yields  a  neutral  solution  in  which  21-3% 
of  the  sulphur  is  present  as  pentathionic  acid,  40-6%  as  sulphurous 
acid,  38-1%  as  free  sulphur,  and  all  the  nitrogen  as  ammonia. 
Prolonged  passage  of  ammonia  through  an  ethereal  solution  of 
sulphur  monochloride  yields,  after  evaporation,  a  viscous  liquid 
of  offensive  odour  which  does  not  lose  ammonia  on  heating.  A 
similar  compound  was  obtained  with  selenium.  Liquid  ammonia 
gives  a  black  solid  when  mixed  with  sulphur  monochloride. 
Nitrogen  tetraselenide  is  prepared  as  above,  using,  however,  more 
dilute  solutions  of  selenium  monochloride  in  carbon  disulphide. 
The  molecular  weight,  determined  by  a  cryoscopic  method,  corre¬ 
sponds  with  the  formula  N4Se4.  S.  K.  T. 

Preparation  of  Phosphorus  Trichloride  and  Tribromide 
from  Red  Phosphorus.  V.  Rekschinski  (Trans.  Inst.  Pure 
Chem.  Reagents  Moscow,  1924,  [3],  46 — 49). — Dry  red  phosphorus 
is  treated  with  dry  chlorine  or  bromine  in  an  atmosphere  of  carbon 
dioxide,  the  formation  of  higher  halides  being  prevented  by  suitably 
regulating  the  temperature  and  admission  of  halogen.  The  pro¬ 
cedure  is  described  in  detail ;  the  yields  are  more  than  60%  for  the 
chloride  and  80%  for  the  bromide.  G.  A.  It.  K. 

Preparation  of  Arsenic  Di-iodide.  T.  Karantassis  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  853). — One  part  of  finely  powdered  arsenic 
and  2  parts  of  iodine  are  introduced  into  a  retort-shaped  tube. 
After  repeated  evacuation  and  filling  with  pure,  dry  hydrogen, 
the  tube  is  sealed  and  the  mixture  heated  to  the  b.  p.  for  2  hrs. 
On  careful  distillation,  pure  arsenic  di-iodide  is  obtained.  The 
undistilled  product  melts  at  117 — 120°,  the  distilled  compound 
at  130°,  the  change  in  m.  p.  proving  the  solubility  of  arsenic  in  the 
crude  product.  In  an  atmosphere  of  hydrogen  or  carbon  dioxide, 
the  compound  boils  at  375 — 380°.  L.  L.  B. 

Factors  Affecting  the  Physical  Condition  of  Bismuth 
Carbonate.  A.  J.  Jones  (Pharm.  J.,  1925,  115,  143 — 144). — 
Bismuth  carbonate,  prepared  by  adding  bismuth  nitrate  solution 
to  sodium  carbonate  solution,  varies  in  density  as  follows  :  at 
constant  concentration  of  sodium  carbonate,  precipitation  at  45° 
yields  the  lightest  powders,  increase  or  decrease  of  temperature 
increasing  the  density.  When  the  basic  solution  consists  of  a 
mixture  of  sodium  carbonate  and  hydrogen  carbonate,  increase  in 
the  ratio  carbonate  /hydrogen  carbonate  seems  to  increase  the  density 
of  the  precipitate.  There  seems  to  be  one  particular  set  of  values  of 
all  variables  yielding  bismuth  carbonate  of  least  density,  increase  or 
decrease  of  any  of  the  values  leading  to  a  denser  form.  B.  F. 

Application  to  Chromium  of  a  General  Method  for  Syn¬ 
thesis  of  Fluorides  and  Silicates.  A.  Duboin  (Compt.  rend., 
1925,  181,  336 — 337 ;  cf.  A.,  1892,  1161). — Small  quantities  of  the 
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precipitated  oxide  or  fluoride  of  chromium  are  added  to  molten 
potassium  hydrogen  fluoride.  The  mixture  is  heated  to  redness 
and  silica  is  then  added.  When  the  mass  is  cooled  and  treated 
with  water,  silica  in  the  form  of  tridymife  ( d  2-32)  and  the  double 
fluoride  of  chromium  and  potassium  (CrF3,3KF)  can  be  isolated. 
The  double  salt  consists  of  well-formed  green  crystals  which  are 
quite  white  when  powdered.  The  material  dissolves  readily  in 
hydrochloric  and  nitric  acids ;  d°  2-93.  Analytical  details  are 
given.  R.  A.  M. 

Lithium  Arc  Spectrum  for  Polarimetric  Use.  P.  C.  Austin 
(J.  Ghem.  Soc.,  1925,  127,  1752 — 1753). — A  method  of  producing 
a  lithium  spectrum  by  introducing  lithium  carbonate  into  the 
arc  produced  between  carbon,  copper,  or  silver  electrodes  is  described. 
The  value  of  the  lithium  lines  in  polarimetry  is  pointed  out. 

E.  E.  W. 

Spiral  Springs  of  Quartz.  H.  D.  H.  Drane  ( Nature ,  1925, 
116,  315). — A  method  is  described  for  the  production  of  spiral 
springs  of  silica  fibres  having  a  diameter  of  about  10'3  cm.  (cf. 
this  vol.,  ii,  818).  A.  A.  E. 

Flow  Calorimeter  for  Specific  Heats  of  Gases.  N.  S. 

Osborne,  H.  F.  Stimson,  and  T.  S.  Sligh,  jun.  ( U.S .  Bur.  Standards, 
1925,  20,  [503],  119—151). — The  paper  describes  the  design,  con¬ 
struction,  and  operation  of  a  calorimeter  for  the  measurement  of 
Cp  at  pressures  below  100  atm.  and  temperatures  below  150°.  The 
application  of  the  instrument  to  superheated  ammonia  vapour 
has  already  been  described.  [Cf.  B.,  1925,  497.]  N.  H.  H. 

Calorimetric  Bomb  with  Platinum  Lining.  C.  Moureu 
and  P.  Landrieu  {Bull.  Soc.  chim.,  1925,  [iv],  37,  986 — 996). — 
Details  are  given  of  the  calorimetric  bomb  built  to  replace  that  of 
Berthelot  (cf.  this  vol.,  ii,  427).  S.  K.  T. 

Theory  and  Construction  of  Lever  Manometers.  0. 

Frank  {Z.  Biol.,  1925,  83,  1 — 15). — The  theory  and  construction 
of  lever  manometers  is  discussed  and  an  equation  obtained  from  the 
roots  of  which  the  system  is  calculable.  If  the  volume  elasticity 
coefficient  is  made  equal  to  infinity,  a  system  results  having  two 
degrees  of  freedom  and  possessing  the  essential  properties  of  a  lever 
manometer.  The  chief  data  are  calculable  to  within  1%. 

P.  W.  C. 

Sensitive  Glass  Manometer  for  Gases  which  Attack  Mer¬ 
cury.  A.  Klemenc  (J.  Amer.  Ghem.  Soc.,  1925,  47,  2173 — 
2175). — The  manometer  consists  of  an  inverted  funnel-shaped 
capillary  tube  with  a  very  thin  glass  diaphragm  over  the  end,  which 
is  nearly  filled  with  a  light  paraffin  oil  and  sealed  into  a  thick-walled 
vessel.  The  latter,  which  is  sealed  up  at  the  temperature  at  which 
the  vapour-pressure  measurement  is  to  be  made,  contains  a  sample 
of  the  substance  being  investigated  sealed  up  in  a  bulb  and  also  a 
piece  of  iron,  so  arranged  that  the  latter  can  be  made  to  break  the 
bulb  by  the  application  of  a  magnet.  The  top  end  of  the  capillary 


ii.  996 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tube  is  connected  to  a  differential  mercury  manometer,  the  reservoir 
of  which  is  raised  during  an  experiment  so  as  to  keep  the  level  of 
the  oil  in  the  capillary  constant.  The  pressure  is  then  read  in  the 
usual  way.  S.  K.  T. 

Apparatus  for  the  Extraction  of  Solids.  R.  Struensee 
( Chem.-Ztg .,  1925,  49,  647).- — A  modified  form  of  the  Soxhlet 
apparatus  has  a  small  glass  cup  with  a  bottom  plate  of  sintered 
glass  instead  of  the  usual  asbestos  or  paper  thimble.  The  apparatus 
is  useful  for  the  extraction  of  sulphur  from  gas  purification  residues, 
using  carbon  disulphide  or  tetrachloride.  A.  R.  P. 

Device  for  Estimating  Corrosion.  W.  R.  Fetzer  (Jnd. 
Eng.  Chem.,  1925,  17,  788). — A  device  for  making  comparative 
corrosion  tests  of  metals  in  which  the  samples,  consisting  of  small 
pieces  of  sheet  metal,  are  partly  immersed  in  the  corrosive  liquid 
in  bent  glass  tubes  and  rocked  uniformlv.  [Cf.  B.,  1925,  765.] 

C.  I. 

Electrolytic  Gas  Explosions.  W.  Normann  ( Chem.-Ztg ., 
1925,  49,  757). — A  discussion  of  the  Fresenius  safety-tube  and 
other  safety-devices.  R.  A.  M. 

Glass  Filter  Apparatus.  P.  H.  Prausnitz  {Analyst,  1925, 
50,  440 — 444). — Glass  filter  apparatus  is  made  by  a  process  of 
grinding  and  sieving  suitable  glasses,  and  fusing  particles  of  equal 
size  to  form  filter  discs  with  pores  of  approximately  equal  diameter. 
These  discs  may  be  fused  together  with  the  same  type  of  glass  in 
various  pieces  of  apparatus,  many  of  which  are  described. 

D.  G.  H. 

Prevention  of  Bumping  when  Boiling  Liquids.  J.  W. 

Rebbeck  ( Canadian  Chem.  Met.,  1925,  9,  177 — 178). — Small  glass 
tubes  closed  at  one  end  and  having  a  small  opening  with  sharp 
edges  at  the  other  are  laid  on  the  bottom  of  the  container. 

S.  I.  L. 
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Mineralogieal  Chemistry. 


Distribution  of  the  Chemical  Elements  in  the  Earth’s  Crust. 

W.  Veen ad ski  {Bull.  Acad.  Sci.  St.  Petersbourg,  1916,  [6],  1323 — 
1342 ;  from  Chem.  Zentr.,  1925,  i,  2545). — Most  of  the  bismuth 
minerals  occur  in  the  weathering  zone  of  the  earth’s  crust  and 
are  thus  exposed  to  atmospheric  influences.  It  is  characteristic 
of  the  less  numerous  primary  bismuth  minerals  that  they  generally 
occur  in  the  presence  of  larger  amounts  of  copper,  cobalt,  nickel, 
gold,  lead,  silver,  or  tin.  The  most  important  of  the  primary 
minerals  have  been  deposited  by  steam.  The  natural  concentration 
of  bismuth  is  very  slow  and  incomplete.  G.  W.  R. 
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Occurrence  of  Hydrogen  Sulphide  in  Limestone  and 
Dolomite.  W.  Nenadkevitsch  {Bull.  Acad.  Sci.  St.  Peters- 
bourg,  1917,  [6],  1037 — 1040;  from  Chem.  Zentr.,  1925,  i,  2545). — - 
Many  limestones  and  dolomites  yield  hydrogen  sulphide  when 
pulverised.  From  0-006%  to  0-012%  of  hydrogen  sulphide  has  been 
found  to  be  present.  G.  W.  R. 

Hydrogen  Sulphide  in  Limestone  and  Dolomite.  W. 

Vernadski  {Bull.  Acad.  Sci.  St.  Petersbourg,  1917,  [6],  1379 — 1388; 
from  Chem.  Zentr.,  1925,  i,  2545;  cf.  preceding  abstract). — The 
amount  of  hydrogen  sulphide  in  different  limestones  and  dolomites 
approximates  closely  to  an  average  figure  of  0-01%.  This  is 
regarded  as  not  fortuitous,  but  it  is  not  known  whether  it  represents 
an  equilibrium  or  a  stable  condition.  Gypsum  or  natural  gas 
may  be  the  source  of  hydrogen  sulphide.  If  the  former  be  the 
case,  the  limestones  and  dolomites  in  question  must  have  originated 
by  the  metamorphosis  of  clays  or  marls  rich  in  gypsum. 

G.  W.  R, 

Leverrierite  as  a  Schist-forming  Mineral.  C.  S.  Corbett 
(Amer.  J.  Sci.,  1925,  [v],  10,  247 — 268). — A  number  of  schists  from 
localities  in  the  United  States,  especially  those  associated  with 
quartzite,  show  a  defect  of  potash  by  analysis,  and  some  of  them 
are  found  by  a  microchemical  test  to  be  free  from  potash.  The 
micaceous  schist-forming  mineral  in  these  cases  is  considered  to 
consist  wholly  or  partly  of  leverrierite.  X-Ray  powder  photo¬ 
graphs,  compared  with  those  of  pure  specimens  of  leverrierite,  also 
gave  clear  indications  of  its  presence.  W.  A.  C. 

Crystalline  Modifications  of  NaAlSi04.  N.  L.  Bowen  and 
J.  W.  Greig  {Amer.  J .  Sci.,  1925,  [v],  10,  204 — 212). — Whereas 
the  hexagonal  form,  nephelite,  is  stable  up  to  1248°,  the  highly- 
twinned,  possibly  triclinic,  form  known  as  carnegieite  or  sodium 
anorthite  undergoes  a  transition  from  a  birefringent  to  an  isotropic 
form  at  temperatures  between  650°  and  690°,  varying  with  the 
specimen.  The  inversion,  as  followed  under  the  microscope,  is 
sharp  in  both  directions.  Another  inversion  at  226-5°  is  indicated 
by  the  heat-curves  and  also  by  a  change  of  birefringency,  which  is 
sharp  on  heating  but  gradual  on  cooling.  W.  A.  C. 

Amphibolites  from  Austria.  A.  Marchet  {Tsch.  Min. 
Mitt.,  1924,  36,  170—211;  1925,  36,  229— 320).— Detailed 

petrographical  descriptions  with  25  chemical  analyses  are  given 
of  amphibolites,  granulites,  eclogites,  and  other  rocks  from  the 
Waldviertel  in  Lower  Austria.  L.  J.  S. 

Rhine  Water.  F.  Haber  and  J.  Jaenicke  (Z.  anorg.  Chem., 
1925,  147,  156 — '170). — -Twenty- three  samples  of  Rhine  water 
showed  the  presence  of  gold  in  amounts  up  to  10-3  xlO-9  g. /litre. 
The  silver  content  varied  between  the  limits  0 — -65  X  10“9  g. /litre. 

J.  S.  C. 
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Measurement  of  the  Altitude  of  the  Layer  of  Ozone  in  the 
Atmosphere.  J.  Cabanees  and  J.  Dufay  {Corrupt,  rend.,  1925, 
181,  302 — 304). — Optical  measurements  lead  to  the  conclusion 
that  the  altitude  of  the  layer  of  ozone  is  of  the  order  of  50  km. 

J.  S.  C. 
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Quartz  Apparatus  with  Filtering  Bottoms.  G.  F.  Huttig 
and  H.  Kukenthal  ( Chem.-Ztg .,  1925,  49,  716). — Silica  crucibles 
with  porous  filtering  bottoms  of  transparent  or  translucent,  sintered 
quartz  particles  have  been  prepared  in  a  manner  similar  to  the 
porcelain  crucibles  previously  described  (Hiittig  and  Nette,  this 
vol.,  ii,  431).  The  crucibles  have  the  same  resistance  to  attack 
by  chemicals  as  the  ordinary  silica  crucible,  do  not  flake  on  heating 
or  cooling,  and  are  superior  to  ordinary  Gooch  crucibles. 

A.  It.  P. 

Oxycalorimeter.  F.  G.  Benedict  and  E.  L.  Fox  ( Ind .  Eng. 
Chem.,  1925, 17,  912 — 918). — The  principle  involved  is  the  accurate 
measurement  of  the  contraction  in  volume  produced  when  the 
substance  under  examination  is  burnt  in  a  known  volume  of  nearly 
pure  oxygen,  provision  being  made  for  the  rapid  absorption  of  the 
carbon  dioxide  produced.  The  calorific  value  is  then  found  by 
application  of  a  factor  representing  the  calorific  value  of  oxygen. 
The  most  accurate  apparatus  suitable  for  fuels  is  described  in  detail, 
whilst  a  simpler  form  may  be  used  for  substances  with  a  greater 
error  in  sampling,  such  as  foods  and  excreta.  D.  G.  H. 

Simplified  Method  of  Micro-combustion  ;  the  Micro- 
Dennstedt  Method.  C.  Funk  and  S.  Kon  ( J .  Chem.  Soc.,  1925, 
127, 1754 — 1755). — The  apparatus  consists  of  a  “  pyrex  ”  glass  tube 
of  the  Pregl  pattern  fitted  with  an  inner  tube  reaching  about  one- 
third  the  length  of  the  outer  and  a  diffusion  stopper  providing 
a  double  supply  of  oxygen.  The  combustion  tube  contains  a 
platinum  contact  star  and  three  boats  filled  respectively  with 
molecular  silver,  lead  peroxide,  and  red  lead.  The  substance  to 
be  burnt  is  placed  in  a  small  boat  in  the  inner  tube  and  the  combustion 
is  carried  out  as  described  by  Dennstedt,  the  temperature  of  the 
absorbents  being  maintained  at  320°.  In  the  determination  of 
nitrogen  by  Pregl’s  method,  high  results  are  obtained  unless  the 
layer  of  reduced  copper  is  placed  at  the  end  of  the  tube,  as  in  the 
Dubsky  process.  A.  R.  P. 

Preparation  of  Standard  Solutions.  F.  Pregl  ( Z .  anal. 
Chem.,  1925,  67,  23 — 27). — A  12-litre  cylinder  is  calibrated  as  nearly 
as  possible  by  weighing  and  then  filled  with  water  to  the  10-litre 
mark.  A  slight  excess  over  the  theoretical  amount  of  substance 
the  standard  solution  of  which  is  required  is  added  and,  after 
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mixing,  40  c.c.  are  titrated  with  an  approximately  standard  solution. 
The  extra  amount  of  water  required  to  bring  the  desired  solution 
to  standard  is  calculated,  but  only  90%  of  this  is  added.  Titration 
is  repeated  as  before,  and  again  90%  of  the  necessary  water  is 
added.  A  third  titration  is  made  against  a  weighed  quantity 
of  the  standard  substance,  using  the  burette  that  is  to  be  employed 
when  working  with  the  solution  that  is  being  prepared,  and  from 
the  result  of  this  the  correct  amount  of  water  to  be  added  to  the 
solution  to  bring  it  exactly  to  standard  strength  is  calculated  and 
added.  Finally,  the  solution  is  again  titrated  against  a  weighed 
amount  of  standard.  In  this  manner,  errors  in  the  calibration 
of  the  measuring  instruments  are  nullified.  To  prepare  sodium 
hydroxide  solution  free  from  carbonate  the  hydroxide  is  dissolved 
in  its  own  weight  of  water  and  the  solution  is  kept  at  nearly  100° 
for  several  hours,  then  cooled  slowly  over-night.  The  clear  liquor 
can  be  siphoned  off  and  diluted  as  required  ;  the  residue  contains 
all  the  sodium  carbonate.  A.  R.  P. 

Differential  Electro-titration.  D.  C.  Cox  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2138 — 2143). — The  solution  to  be  titrated  (01  to 
0-05iV)  is  divided  into  two  equal  parts.  Platinum  wires  are  im¬ 
mersed  in  each  and  connected  to  a  milli voltmeter.  The  two  solu¬ 
tions,  which  are  connected  with  a  strip  of  filter  paper,  are  now 
simultaneously  titrated,  one  burette  being  always  kept  0-2  c.c. 
ahead  of  the  other.  As  the  end-point  is  passed,  the  voltmeter 
readings  suddenly  pass  from  zero  through  a  sharp  maximum  (end¬ 
point)  and  then  rapidly  decrease  to  nearly  zero.  Curves  are  not 
necessary  for  finding  the  maximum.  Two  maxima  are  obtained 
with  soluble  carbonates,  one  almost  corresponding  with  the  phenol- 
phthalein,  and  the  other  with  the  methyl-orange,  end-points. 

S.  K.  T. 

Spectrophotometric  Determination  of  Hydrogen-ion  Con¬ 
centrations  and  of  the  Apparent ,  Dissociation  Constants  of 
Indicators.  IV.  Sodium  a-Naphthol-2-sulphonate  Indo- 
phenol.  W.  C.  Holmes  and  E.  F.  Snyder  ( J .  Amer.  Chem .  Soc., 
1925,  47,  2232 — 2236). — The  ratio  Bz,  the  relative  intensity  of  the 
two  absorption  bands  at  520gg  and  600gg  (cf.  Holmes,  A.,  1924, 
ii,  346),  at  various  pH  values  is  determined  for  sodium  a-naphthol- 
2-sulphonate  indophenol.  The  indicator  is  relatively  unstable  in 
aqueous  solution,  but  is  stable  in  absolute  alcohol.  The  dissociation 
of  the  dye  follows  the  normal  course  of  a  monobasic  acid,  the 
apparent  dissociation  constant  in  5%  aqueous  alcoholic  solution 
being  8-63.  In  the  spectrophotometric  determination  of  hydrogen- 
ion  concentration,  the  measurements  must  be  made  immediately 
after  the  preparation  of  the  solutions.  Data  for  the  use  of  the 
indicator  in  the  drop-ratio  method  (cf.  Gillespie,  A.,  1920,  ii,  282) 
are  as  follows  :  drop  ratio,  1  :  9,  2  :  8,  3  :  7,  4  :  6,  5  :  5,  6  :  4,  7  :  3, 
8:2,  9  :  1,  values,  7-68,  8-03,  8-26,  8-45,  8-63,  8-81,  9-00,  9-23, 
and  9-58,  respectively.  J.  W.  B. 

Micro-determination  of  Hydroxyl  Groups.  B.  Flaschen- 
trager  (Z.  physiol.  Chem.,  1925,  146,  219— 226).— -By  means  of 
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a  special  apparatus  and  particular  care  in  the  preparation  of  the 
reagents,  the  method  of  Tschugaev  and  Zerewitinov  (A.,  1907, 
ii,  509)  for  the  determination  of  hydroxyl  groups,  by  measurement 
of  the  methane  evolved  on  treatment  with  magnesium  methyl 
iodide,  has  been  adapted  for  use  with  3 — 10  mg.  of  material.  The 
best  solvent  in  most  cases  is  pyridine.  C.  R.  H. 

Determination  of  Chlorine  in  Benzaldehyde.  J.  D.  Buk- 
schnewski  (Z.  angew.  Chem.,  1925,  38,  723 — 724). — The  sample 
(2  g.)  is  burnt  in  oxygen  under  pressure  in  a  bomb  calorimeter, 
which  is  then  cooled  with  water.  In  releasing  the  pressure  the 
gases  are  passed  through  0-0LY-silver  nitrate,  to  which  are  added 
the  washings  from  the  calorimeter.  Nitrous  acid  is  removed  by 
adding  nitric  acid  and  ferric  alum  and  evaporating  the  whole  to 
about  half  bulk.  When  cold,  the  unchanged  silver  nitrate  is 
determined  by  titration  with  0-02iV- ammonium  thiocyanate. 
The  error  is  ±0-0018%.  W.  T.  K.  B. 

Determination  of  Chlorine  in  Benzaldehyde  and  Cinnam- 
aldehyde.  T.  H.  Faust  and  T.  Spangler  ( Chem.-Ztg .,  1925, 
49,  724 — 725). — -Small  quantities  (e.g.,  0-02%)  of  chlorine  in  benz¬ 
aldehyde  and  cinnamaldehyde  are  rapidly  and  accurately  deter¬ 
mined  by  gradually  adding  25  g.  of  the  sample,  from  a  dropping 
funnel,  to  a  mixture  of  5  c.c.  of  fuming  nitric  acid  and  25  c.c.  of 
concentrated  sulphuric  acid.  The  resulting  hydrogen  chloride 
and  sulphur  dioxide  are  passed  into  a  solution  of  silver  nitrate. 
Heat  is  applied  to  complete  the  reaction,  the  silver  nitrate  solution 
is  acidified  with  nitric  acid,  and  the  silver  chloride  determined  gravi- 
metrically.  W.  T.  K.  B. 

Titration  of  Iodides  with  Iodate.  I.  M.  Kolthoff  ( Pharm . 
Weekblad,  1925,  62,  878 — 882). — Lang’s  method  of  titration  in 
presence  of  cyanide  is  rendered  even  more  delicate  by  using  carbon 
tetrachloride  in  place  of  starch  as  an  indicator.  Mere  traces  of 
combined  iodine  in  presence  of  large  excess  of  bromides  or  chlorides 
can  be  determined,  0-1  mg.  being  titrated  by  means  of  a  micro- 
burette  and  an  Jf/60,000  solution  of  potassium  iodate  with  an 
error  not  exceeding  1%  in  presence  of  1  g.  of  potassium  bromide. 

"  ~  S.  I.  L. 

Microchemical  Determination  of  Sulphur.  I.  Determin¬ 
ation  of  Sulphur  in  Easily  Soluble  Sulphides.  W.  Geilmann 
(Z.  anorg.  Chem.,  1925,  146,  324 — 328). — Sulphur  in  easily  soluble 
sulphides  can  be  determined  mierochemically  by  titration  with 
0-05N-iodine  and  thiosulphate  with  an  accuracy  equal  to  that 
of  the  macrochemical  determination.  One  to  2  c.c.  of  2Y-hydro- 
chloric  acid  and  3 — 5  c.c.  of  the  iodine  solution  are  introduced 
into  a  stoppered  Erlenmeyer  flask.  The  sulphide  solution  is  added 
from  a  pipette,  or  a  solid  sulphide  weighed  on  the  micro-balance 
and  added  from  the  weighing  bottle  as  quickly  as  possible  and  the 
flask  at  once  re-stoppered.  The  contents  are  shaken  and  after 
10  mins,  titrated  back  with  thiosulphate.  A  blank  experiment 
is  carried  out  under  the  same  conditions.  Loss  of  iodine  by  evapor- 
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ation  must  be  prevented,  and  the  concentration  of  acid  in  the 
solution  must  be  kept  as  low  as  possible.  A.  B.  M. 

Action  of  Some  Oxidising  Agents  on  Sulphite.  II.  W.  S. 

Hendrixson  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2156 — 2159 ;  cf. 
this  vol.,  ii,  712). — -Sulphites  may  be  determined  accurately  by 
titration  with  iodate  solution,  with  free  bromine,  or  with  bromate, 
permanganate,  or  dichromate  solutions  containing  half  then 
equivalent  of  iodide.  In  the  case  of  bromate,  one-sixth  of  an 
equivalent  of  iodide  suffices.  It  is  recommended  that  titrations 
in  which  the  action  of  air  or  escape  of  gas  is  to  be  guarded  against 
should  be  carried  out  in  a  vacuum  flask,  which  is  described. 

S.  K.  T. 

Action  of  Sodium  Carbonate  on  Phosphates.  A.  Colani 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  937 — -940). — An  investigation  of 
the  accuracy  of  the  method  frequently  adopted  in  qualitative 
analysis  for  the  separation  of  metals  of  the  iron  group  in  presence 
of  phosphates.  The  action  of  sodium  carbonate  on  phosphates 
of  iron,  chromium,  manganese,  barium,  calcium,  strontium,  and 
magnesium  was  studied  by  adding  to  a  solution  of  sodium  phosphate 
four-thirds  of  the  quantity  of  metallic  salt  necessary  to  form  the 
tribasic  phosphate,  redissolving  the  precipitate  in  acid,  precipitating 
with  ammonium  chloride  and  ammonia,  and  heating  this  pre¬ 
cipitate  with  sodium  carbonate.  The  phosphates  of  manganese 
and  calcium  are  scarcely  attacked  by  sodium  carbonate,  whilst 
those  of  chromium,  strontium,  and  magnesium  lose  about  half 
their  phosphorus  by  this  treatment.  The  method  is  completely 
successful  only  in  the  case  of  iron  and  barium.  The  addition  of 
a  little  sodium  hydroxide  to  the  sodium  carbonate  gives  identical 
results.  L.  L.  B. 

Determination  of  Small  Quantities  of  Carbon  Dioxide. 

S.  Nishi  (Act.  Schol.  Med.  Univ.  Imp.  Kyoto,  1925,  7,  263 — 270). 
—In  Warburg’s  method  of  determination  of  carbon  dioxide  (A., 
1909,  ii,  830)  an  error  is  introduced  and  the  end-point  of  the  titration 
rendered  uncertain  by  the  slow  decomposition  of  barium  carbonate. 
An  apparatus  has  been  devised  whereby  the  barium  carbonate  is 
removed  by  filtration  before  titration.  By  this  means  the  experi¬ 
mental  error  is  reduced  to  less  than  1%  in  determining  1-0  to  2-5 
mg.  of  carbon  dioxide.  L.  F.  H. 

Determination  of  Small  Amounts  of  Carbon  Dioxide.  S. 

Nishi  ( J .  Biochem.,  1925,  4,  473 — 480;  cf.  preceding  abstract). — 
To  avoid  the  error  involved  in  Warburg’s  method  ( loc .  cit.)  and 
the  cumbersome  filtration  described  in  the  preceding  abstract, 
the  carbon  dioxide  is  absorbed  in  sodium  hydroxide  and  the  solution 
is  titrated  using  thymolphthalein  as  indicator.  Both  systematic 
and  casual  errors  are  reported  as  being  obtained  by  this  method. 

L.  F.  H. 

Separation  of  the  Alkalis  in  Silicate  Analysis.  O.  Canto ni 
(Z.  anal.  Chem.,  1925,  67,  33 — 34). — In  the  method  of  Berzelius 
for  decomposing  silicates  by  hydrofluoric  and  sulphuric  acids  time 
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may  be  saved  and  a  preliminary  separation  of  the  iron,  alumina, 
and  alkaline  earths  effected  by  evaporation  of  the  sulphuric  acid 
completely  to  dryness  followed  by  ignition  of  the  crucible  to  a 
dull  red  heat.  The  cold  mass,  when  extracted  with  water,  leaves 
a  residue  free  from  alkalis  and  the  solution  may  be  treated 
immediately  with  barium  chloride  to  remove  sulphuric  acid  and 
convert  the  alkalis  into  chlorides.  The  analysis  is  finished  as 
usual.  A.  R.  P. 

Critical  Studies  on  Methods  of  Analysis.  XVI.  Zinc. 

L.  A.  Congdon,  A.  B.  Guss,  and  F.  A.  Winter  ( Chem .  News, 
1925,  131,  65—88,  81—84,  97—100,  113— 117).— Comparative 
analyses  of  pure  zinc  nitrate  were  made  by  various  modifications 
of  the  phosphate,  sulphide,  sulphate,  oxide,  and  volumetric  ferro- 
cyanide  methods  and  by  several  other  less  known  methods.  Prac¬ 
tically  all  the  results  were  within  0-2%  of  the  theoretical.  In 
using  the  phosphate  method,  the  precipitate  must  be  washed  with 
dilute  ammonium  nitrate  solution  and  not  with  hot  water,  which 
has  a  slight  solvent  action  on  the  precipitate.  For  the  deter¬ 
mination  of  zine  in  solutions  containing  alkali  or  magnesium  salts, 
precipitation  of  the  zinc  with  thiocyanate  and  pyridine  followed  by 
ignition  to  oxide  gives  satisfactory  results.  A.  R.  P. 

Gravimetric  Determination  of  Zinc  by  Means  of  Cyan- 
amide.  W.  Marckwald  and  H.  Gebhardt  (Z.  anorg.  Chem., 
1925,  147,  42 — 49). — To  a  neutral  solution  of  zinc  salt  1 — 2  g.  of 
ammonium  acetate  are  added  for  each  01  g.  of  zinc.  Dilute 
ammonia  is  added  until  the  precipitate  formed  redissolves  and  the 
solution  is  faintly  alkaline.  Excess  of  ammonia  must  be  avoided. 
A  considerable  excess  of  cyanamide  is  now  added  and  the  precipitate 
of  zinc  cyanamide  allowed  to  settle  on  the  steam-bath,  filtered, 
washed  with  very  dilute  ammonia,  and  finally  ignited  and  weighed 
as  zinc  oxide.  In  presence  of  nickel,  for  each  0T  g.  of  metal  0-5 — 1 
g.  of  ammonium  thiocyanate  or  acetate  is  added  and  then  an  excess 
of  cyanamide  solution.  Dilute  ammonia  is  added  drop  wise  until 
the  solution  just  turns  red  litmus  paper  blue.  The  solution  should 
have  a  green  and  not  a  blue  colour.  The  zinc  cyanamide  precipitate 
is  converted  into  oxide  and  weighed  as  such.  Zinc  can  be  deter¬ 
mined  in  presence  of  magnesium  by  precipitation  as  cyanamide 
in  presence  of  ammonium  chloride  and  ammonia. 

Cadmium  may  be  precipitated  as  cyanamide  in  presence  of 
ammonium  chloride  and  ammonia.  The  washed  precipitate  is 
dissolved  in  dilute  hydrochloric  acid  and  the  solution  evaporated 
to  dryness.  The  residue  is  then  evaporated  to  fuming  with  sulphuric 
acid  and  weighed  as  sulphate. 

The  cyanamide  solution  is  prepared  by  treating  a  mixture  of 
calcium  cyanamide  with  twice  its  weight  of  water  with  carbon 
’dioxide  at  40 — 70°  until  no  more  gas  is  absorbed.  The  filtered 
solution  is  treated  with  air  to  precipitate  calcium  hydrogen  carbonate 
and  again  filtered.  If  a  solution  of  cyanamide  free  from  any 
traces  of  impurity  is  desired,  the  solution  is  evaporated  in  a  vacuum 
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with  a  little  acetic  acid.  The  residue  is  extracted  with  ether  and 
pure  cyanamide  obtained  after  evaporating  the  ethereal  solution 
to  dryness.  In  presence  of  a  little  acetic  acid,  cyanamide  solutions 
undergo  very  small  changes  in  concentration  on  long  keeping. 

J.  S.  C. 

Determination  of  Very  Small  Quantities  of  Lead  in  Animal 
Tissues  and  the  Ageing  of  Very  Dilute  Solutions  of  Lead 
Nitrate.  H.  Bernhardt  (Z.  anal.  Chem.,  1925,  67,  97 — 105).— 
After  destruction  of  the  organic  matter  by  any  suitable  process, 
the  solution  is  treated  with  ammonium  citrate  and  saturated  with 
hydrogen  sulphide.  The  precipitate  is  collected  and  dissolved  in 
nitric  acid  and  the  solution  is  electrolysed  at  2-8 — 3-2  volts  for  1*5 — 2 
hrs.,  using  a  rotating  platinum  gauze  anode  on  which  the  lead  is 
deposited  as  peroxide.  The  deposit  is  dissolved  In  5%  potassium 
iodide  solution  containing  acetic  acid,  and  ammonium  acetate  is 
added  until  the  lead  iodide  dissolves.  The  liberated  iodine  is 
titrated  with  0-001i\T-thiosulphate.  Very  dilute  solutions  of  lead 
nitrate  appear  to  undergo  hydrolysis  on  keeping,  the  lead  content 
segregating  towards  the  bottom  or  top  layers  according  as  to 
whether  the  water  used  was  boiled  or  not.  In  addition,  there 
appears  to  be  a  considerable  action  on  the  glass  involving  the 
formation  of  a  silicate  of  lead.  A.  R.  P. 

Detection  of  Copper.  G.  Spactj  ( Z .  anal.  Chem.,  1925,  67, 
31 — 32). — The  neutral  solution  is  treated  with  a  little  ammonium 
thiocyanate  and  then  with  two  drops  of  a  2%  alcoholic  tolidine 
solution.  A  flocculent  precipitate  of  CuC14H1GN2(CNS)2  having 
a  Prussian-blue  colour  indicates  the  presence  of  copper.  A  similar 
precipitate  is  obtained  by  the  use  of  potassium  iodide  and  alcoholic 
benzidine.  The  tolidine  compound  is  readily  soluble  in  alcohol, 
whilst  the  benzidine  compound  is  only  slightly  soluble. 

A.  R.  P. 

Standardisation  of  Titanous  Chloride  Solutions,  and 
Potentiometric  Titration  of  Copper.  E.  Zintl  and  A.  Rauch 
(Z.  anorg.  Chem.,  1925,  146,  281 — 288). — Methods  of  standardising 
titanous  chloride  solutions,  using  the  potentiometric  method,  have 
been  investigated.  The  author  recommends  a  standard  copper 
sulphate  solution  for  the  purpose.  The  titration  proceeds  more 
smoothly,  the  potential  reaching  its  equilibrium  value  more  rapidly, 
than  with  potassium  dichromate  or  ferric  alum.  The  copper  solu¬ 
tion  must  be  free  from  iron.  Its  strength  is  accurately  determined 
by  electrolytic  deposition.  The  titration  by  titanous  chloride  is 
carried  out  in  the  presence  of  4—8%  hydrochloric  acid  with  com¬ 
plete  exclusion  of  air.  Several  determinations  can  be  carried  out 
with  one  and  the  same  solution  by  re-oxidising  after  reduction 
with  a  few  drops  of  concentrated  bromate  or  dichromate  solution. 
The  method  can  be  applied  to  the  determination  of  copper  in 
the  presence  of  mercury,  lead,  cadmium,  zinc,  and  arsenic. 

A.  B.  M. 
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Separation  of  Copper  and  Mercury.  G.  Spacu  (Z.  anal. 
Chem.,  1925,  67,  27 — 31). — The  hot  dilute  solution  of  the  chlorides 
of  copper  and  mercury  is  treated  with  pyridine  until  it  becomes 
blue,  then  with  eight  to  ten  times  the  weight  of  the  combined  metals 
in  ammonium  thiocyanate.  After  cooling,  the  green  flocculent 
copper  pyridine  thiocyanate  (cf.  Spacu,  A.,  1923,  ii,  40)  is  collected, 
washed  with  water  containing  pyridine  and  ammonium  thiocyanate, 
and  ignited  very  slowly  to  copper  oxide  for  weighing.  Mercury 
is  recovered  from  the  filtrate  by  acidifying  with  hydrochloric  acid 
and  passing  a  stream  of  hydrogen  sulphide.  A.  R.  P. 

Direct  Determination  of  Tervalent  Iron  in  Silicates  In¬ 
soluble  in  Acids.  Use  of  the  Method  in  Determining  the 
Ratio  of  Ferric  to  Ferrous  Iron  after  Decomposition  of  the 
Mineral  with  Sulphuric  and  Hydrofluoric  Acids.  O.  Hackl 
(Z.  anal.  Chem.,  1925,  66,  401 — 430). — Ferric  iron  may  be  deter¬ 
mined  directly  in  silicates  by  dissolving  the  minerals  in  the  minimum 
quantity  of  sulphuric  and  hydrofluoric  acids  in  an  atmosphere  of 
carbon  dioxide,  and,  after  cooling,  pouring  the  solution  into  a 
saturated  solution  of  boric  acid  sufficient  to  combine  with  all  the 
hydrofluoric  acid;  the  liquid  is  then  titrated  with  0-lA-titanous 
chloride  solution  using  potassium  thiocyanate  as  indicator.  The 
results  agree  closely  with  those  obtained  by  the  indirect  method 
(determination  of  total  and  ferrous  iron  and  calculation  of  the 
ferric  iron  by  difference),  but  are  always  2  mg.  too  high  due  to 
slight  oxidation  during  decomposition  of  the  mineral.  The  process 
is  useful  in  determining  the  ratio  of  ferric  to  ferrous  iron  in  substances 
containing  organic  matter  which  would  interfere  in  the  nermanganate 
titration.  [Cf.  B.,  1925,  711.]  ‘  A.  R.  P. 

Application  of  Liquid  Amalgams  to  Volumetric  Analysis. 
I.  Determination  of  Molybdenum,  Titanium,  and  Iron. 

T.  Nakazono  ( Sci .  Rep.  Tdhoku  Imp.  Univ.,  1925,  14,  109 — 117). 
— See  A.,  1921,  ii,  596. 

Electro-analytical  Precipitation  of  Antimony.  A. 

Schleicher  and  L.  Toijssaint  ( Chem.-Ztg .,  1925,  49,  645 — 
646). — Complete  precipitation  of  antimony  in  an  adherent  and 
dense  form  may  be  obtained  from  a  chloride  solution  to  which 
tartaric  acid  and  hydrazine  sulphate  have  been  added  if  the  tem¬ 
perature  is  maintained  at  60°  and  the  voltage  at  0-6  volt  through¬ 
out  the  electrolysis,  and  a  small  amount  of  ammonium  persulphate 
is  added  towards  the  end  of  the  analysis.  [Cf.  B.,  1925,  740.] 

A.  R.  P. 

Potentiometric  Titration  of  Bismuth  in  Presence  of  Other 
Metals.  E.  Zintl  and  A.  Rauch  ( Z .  anorg.  Chem.,  1925,  146, 
291 — 298). — The  method  previously  described  for  the  potentio¬ 
metric  titration  of  bismuth  with  titanous  chloride  (this  vol.,  ii,  442) 
can  be  used  for  the  determination  of  bismuth  in  the  presence  of 
other  metals.  Ferric  iron  is  first  reduced  to  ferrous,  then  the 
bismuth  is  precipitated.  The  solution  is  made  slightly  acid  with 
hydrochloric  acid  (in  acetic  acid  solution  the  method  fails!  and  is 
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titrated  hot.  The  beginning  and  the  end  of  the  reduction  of  the 
bismuth  salt  are  shown  by  a  well-marked  fall  in  potential.  The 
presence  of  a  small  quantity  of  an  iron  salt  simplifies  the  titration 
of  bismuth,  obviating  the  necessity  of  first  boiling  out  the  air 
from  the  solution.  Bismuth  can  be  determined  also  in  presence 
of  lead  (in  a  solution  acidified  by  hydrochloric  or  acetic  acid),  tin 
(only  in  acetic  acid  solution),  cadmium  (in  dilute  hydrochloric  acid 
solution),  and  arsenic  (as  arsenic  acid  in  hydrochloric  acid  solution), 
but  not  in  the  presence  of  antimony.  A.  B.  M. 

Precipitation  of  Bismuth  Sulphide  from  Acid  Medium. 

S.  Ramachandran  ( Chem .  News,  1925,  131,  135). — Precipitation 
of  bismuth  sulphide  from  hydrochloric  acid  solutions  by  hydrogen 
sulphide  begins  to  take  place  when  the  proportion  of  concentrated 
acid  to  water  is  1  :  3  and  is  complete  when  the  ratio  is  1  :  5.  Con¬ 
versely,  precipitated  bismuth  sulphide  is  completely  soluble  at  30° 
in  1  :  3  hydrochloric  acid.  A.  R.  P. 

Potentiometric  Titration  of  Gold.  E.  Zintl  and  A.  Rauch 
( Z .  anorg.  Chem.,  1925,  147,  256 — 261). — Solutions  of  gold,  free 
from  nitric  acid,  after  first  being  boiled  in  an  atmosphere  of  carbon 
dioxide  for  10  mins,  to  expel  dissolved  air,  followed  by  addition  of 
a  drop  of  bromate  solution,  are  titrated  potentiometrically  with 
titanous  chloride.  The  first  fall  of  potential  corresponds  with  the 
complete  reduction  of  bromate  and  the  commencement  of  the 
Au***  — >  Au  reduction.  The  solutions  should  contain  4 — 10%  of 
hydrochloric  acid.  In  this  way,  gold  can  be  determined  in  presence 
of  mercury,  tin,  lead,  and  copper.  In  the  case  of  copper,  both 
metals  may  be  determined  in  one  operation.  In  presence  of  iron, 
a  considerable  amount  of  phosphoric  acid  should  be  added. 

J.  S.  C. 

Separation  of  Palladium  from  Platinum.  F.  Krauss  and 
H.  Deneke  ( Z .  anal.  Chem.,  1925,  67,  86 — 96). — A  review  of  the 
methods  of  separating  palladium  from  platinum  by  precipita¬ 
tion  with  a-nitroso-p-naphthol,  acetylene,  a-dimethylglyoxime, 
and  mercuric  cyanide  shows  that  all  these  methods  yield  bulky 
precipitates  which  retain  small  quantities  of  platinum  when  the 
proportion  of  palladium  present  is  high.  The  following  method  is 
recommended  :  the  chloride  solution  is  evaporated  to  dryness 
with  a  slight  excess  of  ammonium  chloride,  the  residue  is  dissolved 
in  water,  and  the  solution  saturated  with  ammonium  chloride. 
The  precipitated  ammonium  chloroplatinate  is  collected,  washed 
with  saturated  ammonium  chloride  solution,  and  dissolved  in  hot 
water.  The  platinum  in  this  solution  and  the  palladium  in  the 
filtrate  are  each  precipitated  by  boiling  with  sodium  formate. 

A.  R.  P. 

“  Hochst  Test”  for  the  Determination  of  Anthracene. 

F.  H.  Rhodes,  M.  L.  Nichols,  and  C.  W.  Morse  (Ind.  Eng.  Chem., 
1925,  17,  839 — 842). — The  Hochst  test  ( Z .  anal.  Chem.,  1877,  16, 
vol.  cxxviii.  ii.  36 
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61)  has  been  critically  investigated.  Loss  may  arise  if  an  excess 
of  chromic  acid  is  present  (as  happens  with  rich  samples  of  crude 
anthracene)  because  anthraquinone  itself  is  oxidised  by  the  hot 
chromic-acetic  acid  mixture.  Very  little  loss  takes  place  in  the 
precipitation  of  the  acetic  acid  solution  by  dilution,  the  separation 
being  almost  quantitative,  and  no  loss  by  sulphonation  occurs  in 
the  purification  by  solution  in  fuming  sulphuric  acid.  In  drying 
the  anthraquinone  a  slight  loss  by  volatilisation  may  occur.  Filter¬ 
ing  loss  is  prevented  by  using  hardened  filter  paper  in  a  Gooch 
crucible  and  is  eliminated  in  the  second  filtration  by  using  an  asbestos 
mat,  from  which  the  anthraquinone  is  directly  sublimed,  preferably 
in  a  special  oven  at  350°.  At  that  temperature  sublimation  is 
complete  in  |  hr.  Revised  directions  are  given.  [Cf.  B.,  1925,  838,] 

W.  A.  S. 

Determination  of  Methyl  and  Ethyl  Alcohol.  J.  Wimmer 
(Z.  angew.  Chem.,  1925,  38,  721 — 723).- — Methyl  and  ethyl  alcohol 
in  aqueous  solutions,  the  former  also  in  the  presence  of  acetone 
or  formaldehyde,  are  determined  by  esterifying  with  a  large  excess 
of  formic  acid,  with  a  small  quantity  of  sulphuric  acid  as  catalyst, 
and  removing  the  ester  as  fast  as  formed  by  fractional  distillation. 
The  ester  is  distilled  into  sodium  hydroxide,  whereby  it  is  quantit¬ 
atively  saponified,  the  last  traces  of  ester  being  swept  out  of  the 
apparatus  with  nitrogen,  and  the  unchanged  alkali  is  titrated. 
When  formaldehyde  is  present,  the  sodium  hydroxide  should  be 
cooled  with  ice.  W.  T.  K.  B. 

Colour  Reaction  of  tert. -Amyl  Alcohol.  L.  Ekkert  ( Pharm . 
Zentr.,  1925,  66,  599). — A  strong  alcoholic  solution  (0-5  c.c.)  of 
tert.- amyl  alcohol  is  mixed  with  5  c.c.  of  concentrated  sulphuric 
acid  and  strong  tartaric  acid  solution  is  added.  A  rose-red  colour 
appears  first  in  the  surface  of  contact  and  then  throughout  the 
supernatant  layer.  Guaiacol,  resorcinol,  or  potassium  guaiacol- 
sulphonate  can  replace  the  tartaric  acid,  but  the  last  named  gives 
the  most  rapid  reaction.  A  definite  coloration  is  obtained  with 
3  mg.  of  ieri.-amyl  alcohol.  R.  B. 

Comparison  of  the  Polarimeter  and  Copper  Reduction 
Values  of  Dextrose  Solutions.  H.  L.  White  ( Amer .  J.  Physiol., 
1924,  68,  116). — In  the  presence  of  0- \M -phosphate  solution, 
neither  the  copper  value  nor  the  polarimeter  value  of  dextrose 
solution  is  changed  in  the  presence  of  insulin  and  liver  extract. 
Consistently  lower  figures  are,  however,  obtained  with  the  polari¬ 
meter  than  by  copper  reduction.  A.  A.  E. 

Influence  of  Nitrogenous  Substances  on  Dextrose  Deter¬ 
minations.  L.  Rosenthaler  {Pharm.  Zentr.,  1925,  66,  517 — 
520).  Determinations  of  dextrose  by  six  well-known  methods, 
involving  reduction  of  copper  solutions  or  of  iodine,  have  been 
made  in  presence  of  small  quantities  of  added  ammonium  chloride, 
asparagine,  glycine,  carbamide,  uric  acid,  peptone,  or  urine,  and. 
the  influence  of  the  added  substances  is  shown  in  tabular  form. 
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Urine  causes  large  errors  in  all  cases  and  uric  acid  in  most.  The 
Rupp-Lehmann  and  Willstatter-Auerbach  methods  are  in  general 
least  affected.  G.  M.  B. 

Analysis  of  Acetic  Anhydride.  W.  S.  Calcott,  F.  L.  English, 
and  0.  C.  Wilbur  ( Ind .  Eng.  Chem.,  1925, 17,  942 — 944). — Orton’s 
method  of  determining  small  amounts  of  acetic  anhydride  in 
glacial  acetic  acid  (T.,  1911,  99,  1181)  has  been  adapted  to  the 
determination  of  acetic  anhydride  by  acetylation  of  2  :  4-dichloro- 
aniline  in  glacial  acetic  acid.  The  2  : 4-dichloroacetanilide  is 
separated  from  the  excess  of  dichloroaniline  by  extraction  and 
washing  with  10%  hydrochloric  acid  and  is  hydrolysed  by  refluxing 
with  19%  hydrochloric  acid,  and  the  resulting  2  :  4-dichloroaniline 
titrated  with  0-lA-sodium  nitrite  solution.  The  dichloroacet- 
anilide  does  not  interfere,  however,  if  the  temperature  is  kept 
below  26°  and  the  titration  completed  within  1  hr.  of  the  time 
of  dilution  of  the  acetylated  mass.  [Cf.  B.,  1925,  826.] 

D.  G.  H. 

Colour  Reaction  for  Lactic  Acid.  L.  Ekkert  ( Pharm .  Zentr., 
1925,  66,  552 — 553). — If  a  dilute  solution  of  lactic  acid  is  poured 
on  to  a  1%  solution  of  pyrocatechol  in  concentrated  sulphuric 
acid,  a  blood-red  coloration  is  produced  at  the  surface  of  contact 
of  the  liquids.  Alternatively,  the  dilute  lactic  acid  solution,  mixed 
with  sulphuric  acid,  may  be  poured  on  to  a  1%  aqueous  or  alcoholic 
solution  of  pyrocatechol.  The  coloration  is  visible  with  0-02% 
solutions  of  lactic  acid.  Resorcinol,  quinol,  and  a-naphthol  yield 
with  lactic  acid  only  greenish -yellow  colorations.  W.  T.  K.  B. 

Detection  of  Small  Quantities  of  Lactic  Acid  in  Fruit 
[Tomato]  Juice  as  Calcium  Lactate.  A.  Borntrager  ( Z . 
anal.  Chem.,  1925,  66,  430 — 460). — The  detection  of  lactic  acid  in 
fruit  juices  containing  citric,  malic,  and  succinic  acids  is  based 
on  the  solubility  of  calcium  lactate  in  75%  alcohol  and  the  insolu¬ 
bility  of  the  calcium  salts  of  the  other  acids  in  this  solvent.  After 
dilution  of  the  alcoholic  extract  with  water  so  that  the  alcohol 
content  is  about  93  vol.-%,  addition  of  an  equal  volume  of  ether 
precipitates  the  calcium  lactate  as  a  syrup  which  crystallises  in 
small  bunches  of  needles  after  keeping  for  some  hours.  The  fruit 
juice  is  treated  with  calcium  chloride  and  milk  of  lime  until  slightly 
alkaline,  evaporated  to  a  syrupy  consistency,  and  extracted  with 
95%  alcohol,  the  extract  being  evaporated  to  dryness  and  the 
residue  extracted  with  93  vol.-%  alcohol;  the  clear  filtrate  is  then 
treated  with  ether  as  above.  An  alternative  method  consists  in 
shaking  the  acidified  juice  with  several  small  portions  of  ether, 
evaporating  the  ether  extracts  to  dryness,  and  continuing  the 
process  as  in  the  first  method  after  neutralisation  with  calcium 
hydroxide.  [Cf.  B.,  1925,  734.]  A.  R.  P. 

Oxidimetric  Determination  of  Tartaric  Acid  and  Other 
Organic  Substances.  K.  Taufel  and  C.  Wagner  (Z.  anal. 
Chem.,  1925,  67,  16 — 20). — Tartaric  acid,  sucrose,  3-naphthol, 
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salicylic  acid,  and  plithalic  acid  may  be  determined  by  heating  the 
substance  with  twice  the  theoretical  quantity  of  potassium 
dichromate  and  a  large  excess  of  85%  sulphuric  acid  for  15  mins, 
on  the  water-bath.  After  cooling  and  diluting  the  solution  the 
excess  of  dichromate  is  determined  iodometrically.  A.  R.  P. 

Precipitation  of  Oxalic  Acid  with  Basic  Bismuth  Nitrate 
in  Qualitative  Analysis.  A.  Keschan  (Z.  anal.  Chem.,  1925, 
67,  81 — 86). — Oxalic  acid  may  be  removed  from  the  solution 
before  precipitation  of  the  group  III  metals  by  boiling  the  liquid 
with  nitric  acid  until  the  bulk  of  the  hydrochloric  acid  is  expelled, 
adding  basic  bismuth  nitrate  and  boiling  for  some  time.  Iron 
must  be  reduced  to  the  ferrous  condition  and  a  little  phosphoric 
acid  added  if  chromium  is  present.  The  procedure  is  the  same  as 
that  used  for  the  separation  of  phosphoric  acid  (cf.  Keshan,  this 
vol.,  ii,  328).  A.  R.  P. 

Tests  for  Ethyl  Phthalate.  H.  Leffmann  and  M.  Trumper 
( Amer .  J.  Pharm.,  1925,  97,  507 — 510). — The  conditions  suitable 
for  the  detection  of  small  quantities  of  ethyl  phthalate  in  alcohols 
by  condensation  with  phenol  or  resorcinol  are  discussed. 

S.  I.  L. 

Detection  of  Ethyl  Phthalate.  S.  Levinson  (Ind.  Eng. 
Chem.,  1925,  17,  929). — Ethyl  phthalate,  phthalic  acid,  or  its  salts 
may  be  detected  by  adding  dry  boric  acid  to  the  nearly  evaporated 
sample  and  resorcinol  to  the  dry  residue.  After  further  heating 
the  mass  is  dissolved  in  water,  and  on  rendering  alkaline  with 
sodium  hydroxide  a  fluorescence  indicates  a  positive  reaction. 
rCf.  B.,  1925,  821.]  D.  G.  H. 

Detection  of  Ethyl  Phthalate  in  Essential  Oils.  H.  Thoms 
( Apoth.-Ztg .,  1925,  40,  196 ;  from  Chem.  Zentr.,  1925,  i,  2475). — 
An  adulteration  of  10%  of  ethyl  phthalate  may  be  detected  in 
certain  essential  oils  as  follows.  The  oil  is  evaporated  to  dryness 
on  a  water-bath  with  ethyl  alcohol  and  sodium  hydroxide  solution. 
If  a  resinous  residue  is  obtained,  this  is  extracted  with  water  and 
the  aqueous  extract  evaporated  to  dryness.  The  residue  is  treated 
with  cold  sulphuric  acid  and  resorcinol  and  heated  at  80 — 85°. 
Some  of  this  mixture  is  then  added  to  ammonia  solution.  Freedom 
from  ethyl  phthalate  is  shown  by  the  absence  of  any  greenish- 
yellow  fluorescence  after  15  mins.  Certain  phenols  such  as  eugenol 
interfere  with  the  test  since  they  also  yield  fluorescent  condensation 
products  with  resorcinol.  G.  W.  R. 

Winkler’s  Bromine  Method  of  Determining  the  Iodine 
Value  of  Fats.  K.  Scheffler  {Pharm.  Zentr.,  1925,  66, 
533 — 538). — Winkler’s  bromine  method  of  determining  the  iodine 
value  of  fats  and  oils  gives  equally  good  results  as  the  Hiibl 
iodine  method  in  a  much  shorter  time  if  the  work  is  carried  out 
in  a  flask  or  bottle  of  brown  glass  and  the  iodine  value  does  not 
exceed  120.  The  results  with  fats  having  a  higher  value  than 
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this  do  not  agree  very  well  with  those  obtained  by  the  iodine  method. 
The  determination  is  carried  out  by  shaking  a  solution  of  the  fat 
in  carbon  tetrachloride  with  potassium  bromide  and  bromate  and 
a  little  hydrochloric  acid ;  after  15  to  20  mins,  for  fats  having  an 
iodine  value  below  100,  or  40  to  60  mins,  for  fats  with  a  higher 
value,  an  excess  of  standard  arsenite  solution  is  added  and  the 
excess  is  determined  by  titration  with  potassium  bromate.  [Cf. 
B.,  1925,  728.]  A.  R.  P. 

Preparation  of  Bromine-Acetic  Acid  Solution  for  Deter¬ 
mination  of  Iodine-Bromine  Number  [of  Fats  and  Oils]. 

L.  W.  Winkler  ( Pharm .  Zentr .,  1925,  66,  581 — 583;  cf.  ibid., 
571). — Commercial  glacial  acetic  acid  is  distilled,  rejecting  the 
first  and  last  fractions;  the  distillate  is  adjusted  by  addition  of 
water  to  96 — 97%  strength,  0-3%  by  volume  of  bromine  added, 
and  the  product  distilled  after  one  day.  Further  bromine  is  added, 
the  solution  standardised  against  castor  oil,  and  adjusted  to  OTA. 

S.  I.  L. 

Determination  of  Formaldehyde .  G.  Romeo  ( Annali  Chim. 
Appl.,  1925,  15,  300 — 304). — With  potassium  hydrogen  sulphite, 
especially  in  presence  of  the  normal  sulphite,  formaldehyde  reacts 
readily  with  formation  of  the  neutral  sulphonate,  0H*CH2-S03K. 
The  excess  of  the  hydrogen  sulphite  may  be  determined  by  titration 
with  standard  alkali  hydroxide  free  from  carbonate.  [Cf.  B., 
Oct.  30th.]  T.  H.  P. 

Determination  of  Camphor  in  Plants,  and  Industrial  and 
Pharmaceutical  Products.  G.  Gori  ( Annali  Chim.  Appl., 
1925,  15,  283 — 300). — Giglioli’s  method  for  the  determination  of 
camphor  in  plants,  based  on  extraction  of  the  distillate  with  ether 
and  removal  of  the  essential  oil  by  means  of  filter-cloth  and  filter- 
paper,  is  tedious  and  results  in  considerable  loss  of  camphor.  Better 
results  are  obtained  by  using  carbon  tetrachloride  in  place  of  ether, 
and  by  eliminating  the  oil  of  camphor  by  oxidation  with  perman¬ 
ganate.  Details  of  the  procedure  are  given  for  plants,  celluloid, 
spirit  of  camphor,  camphorated  oil,  etc.  [Cf.,  B.,  Oct.  30th.] 

T.  H.  P. 

Iodometric  Determination  of  Cyanogen  Compounds.  R. 

Lang  ( Z .  anal.  Chem.,  1925,  67,  1 — 15). — Cyanide  or  thiocyanate 
may  be  determined  in  a  solution  by  addition  of  bromine  and  phos¬ 
phoric  or  acetic  acid  followed  by  removal  of  the  excess  of  bromine 
with  ferrous  ammonium  sulphate  or  hydrazine  sulphate,  addition 
of  potassium  iodide,  and  titration  of  the  liberated  iodine  with  thio¬ 
sulphate  (cf.  Schulek,  A.,  1923,  ii,  591).  When  both  cyanide  and 
thiocyanate  are  present  together  the  sum  is  obtained  by  the  above 
process ;  in  a  second  portion  the  cyanide  is  destroyed  by  the  addition 
of  formaldehyde  and  sodium  or  ammonium  hydroxides  and  the 
thiocyanate  is  determined  as  above.  In  the  presence  of  mercury 
salts,  sufficient  formaldehyde  must  be  added  to  reduce  the  mercury 
to  metal  and  sufficient  bromine  to  effect  its  solution.  If  the  solution 
contains  also  ferrocyanide,  zinc  sulphate  is  added  before  carrying 
out  the  foregoing  operations  and  the  ferrocyanide  is  determined 
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in  a  third  portion  by  oxidation  with  permanganate  in  hydrochloric 
acid  solution  followed  by  destruction  of  the  excess  of  permanganate 
with  a  little  sodium  nitrite  and  carbamide  and  titration  of  the 
iodine  liberated  by  the  ferricyanide  on  addition  of  potassium 
iodide.  Details  are  given  of  the  procedures  employed  in  deter¬ 
mining  the  above  acids  and  the  halogen  acids  in  admixture. 

A.  R.  P. 

Determination  of  Cyanides  and  the  Use  of  Benzene  as  an 
Indicator  in  Iodometry.  N.  Kan6  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1925,  14,  101 — 107). — In  the  iodometric  determination  of 
cyanides  a  mixture  of  equal  volumes  of  dilute  solutions  of  boric 
acid  and  borax  may  be  used  for  acidifying  the  solution  before 
titration  or  by  adding  a  solution  of  carbonic  acid  obtained  by 
mixing  the  stoicheiometrical  quantities  of  sodium  hydrogen 
carbonate  solution  and  dilute  hydrochloric  acid;  in  either  case 
benzene  is  a  better  indicator  than  starch,  as  it  has  no  action  on  the 
cyanogen  iodide  formed  in  the  titration.  More  exact  observations 
of  the  end  point  in  the  iodometric  determination  of  chromates  may 
also  be  made  if  the  starch  indicator  is  replaced  by  benzene.  Ferri- 
cyanides  may  be  determined  iodometrically  by  the  addition  of 
potassium  iodide  followed  by  zinc  sulphate  to  remove  the  ferro- 
cyanide  ions  and  subsequent  titration  of  the  iodine  with  thio¬ 
sulphate,  using  benzene  as  indicator.  A.  R.  P. 

Determination  of  Allantoin  in  Presence  of  Uric  Acid, 
Creatinine,  and  Amino-acids.  E.  Langfeldt  and  J.  Holmsen 
( Biochem .  J.,  1925, 19,  715 — 7 16). — In  the  determination  of  allantoin 
by  precipitation  with  mercuric  acetate,  figures  are  obtained  for 
the  amount  of  allantoin  in  aqueous  solution  not  more  than  10% 
below  the  real  amount.  In  presence  of  amino-acids  in  small 
quantities,  and  of  creatinine  and  uric  acid  in  quantities  such  as 
are  present  in  normal  urine,  figures  for  allantoin  obtained  by  the 
above  method  are  higher  and  approximate  to  the  real  amount  of 
allantoin.  This  is  most  probably  due  to  the  precipitation  of  other 
nitrogenous  constituents.  When  amino-acids  are  present  in  larger 
amounts  (0-2%),  the  figures  for  allantoin  are  too  high.  S.  S.  Z. 

Reactions  of  Some  Opium  Alkaloids.  L.  David  ( Pharm . 
Ztg.,  1925,  70,  969 — 972). — The  substance  is  dissolved  in 

glacial  acetic  acid  to  which  has  been  added  a  little  “  magnol  ” 
powder  (commercial  basic  magnesium  hypochlorite)  and  the  solu¬ 
tion  carefully  poured  on  to  the  surface  of  concentrated  sulphuric 
acid.  The  various  colour  changes  observed  for  thirteen  opium 
alkaloids  are  tabulated,  the  colours  being  described  by  comparison 
with  those  of  synthetic  dyes  of  specified  commercial  origin. 

G.  M.  B. 

Identification  of  Secale  Cornutum  Preparations.  [Detec¬ 
tion  of  Ergotinine].  W.  P.  H.  van  den  Driessen  Mareeuw 
(Pharm.  Weekblad,  1925,  62,  789 — 793). — The  various  methods  of 
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identifying  ergotinine  by  means  of  colour  reactions  are  recapitul¬ 
ated.  A  more  delicate  test  is  the  addition  of  an  ethereal  solution 
to  50%  nitric  acid,  an  intense  blue  ring  developing  at  the  surface 
of  separation,  and  remaining  for  two  days.  The  ether  plays  a 
part  in  the  reaction,  since  only  a  faint  yellow-brown  colour  appears 
if  light  petroleum  be  used.  The  reaction  is  attributed  to  the 
presence  of  nitrous  acid.  S.  I.  L. 

Determination  of  Morphine  by  Conductometric  Titration 
with  Silicotungstic  Acid.  F.-E.  Raurich  Sas  (Anal.  Fis.  Quim., 
1925,  23,  277 — 289). — Morphine  in  tincture  of  opium  may  be 
titrated  with  silicotungstic  acid  by  a  conductometric  method. 
Narcotine  and  codeine  may  be  similarly  determined.  Mixtures  of 
these  alkaloids  give  curves  showing  points  of  inflexion  corresponding 
with  successive  precipitation  of  the  alkaloids.  G.  W.  R. 

Physico-chemical  Studies  on  Proteins.  II.  Alkali 
Binding.  Comparison  of  the  Electrometric  Titration  of 
Proteins  and  of  Phosphoric  Acid  with  Sodium  and  Calcium 
Hydroxides.  W.  F.  Hoffman  and  R.  A.  Gortner  (J.  Physical 
Chem.,  1925,  29,  769 — 781). — The  electrometric  titration  of  phos¬ 
phoric  acid  by  sodium  and  by  calcium  hydroxides  (cf.  Wendt  and 
Clarke,  A.,  1924,  ii,  417)  shows  that  dicalcium  phosphate  and 
tricalcium  phosphate  are  formed  at  the  same  hydrogen-ion  con¬ 
centration  as  is  disodium  phosphate,  in  spite  of  the  much  smaller 
tertiary  ionisation  constant  of  phosphoric  acid.  It  is  supposed 
that  dicalcium  phosphate  consists  of  2  mols.  of  phosphoric  acid, 
one  of  which  has  all  its  hydrogen  atoms  replaced  by  calcium, 
whilst  the  other  has  its  secondary  and  tertiary  hydrogen  atoms 
free.  The  presence  of  a  secondary  hydrogen  atom  in  dicalcium 
phosphate  is  also  indicated  by  its  reaction  with  sodium  hydroxide 
at  pa  7-5.  If  the  tertiary  hydrogen  atoms  only  of  phosphoric 
acid  were  present,  no  combination  would  have  occurred  below 
pa  12*0.  The  stability  of  tricalcium  phosphate  in  relatively  acid 
solutions  and  its  bearing  on  physiological  and  biochemical  problems 
are  discussed. 

Sodium  and  calcium  hydroxides  behave  similarly  towards  the 
proteins,  casein,  durumin,  teozein,  and  fibrin,  wrhich  have  been 
titrated  electrometrically  writh  these  alkalis  over  the  pK  range 
4-7  to  1T0  and  titrated  back  with  hydrochloric  acid.  The  titration 
curves  of  casein  and  fibrin  show  binding  of  alkali  at  pK  5*5  and 
that  of  durumin  at  pa  1T0,  and  are  similar  to  the  titration  curves 
of  weak  acids.  F.  G.  S. 

Quantitative  Colour  Test  for  the  Grignard  Reagent.  H. 

Gilman  and  F.  Schulze  (J.  Amer.  Chem.  Soc.,  1925,  47,  2002 — 
2005). — The  solution  to  be  tested  (0-5 — 1  c.c.)  is  treated  with  an 
equal  volume  of  a  1%  solution  of  Michler’s  ketone  in  dry  benzene. 
Water  (1  c.c.)  is  then  added  slowly  with  agitation,  and  finally 
several  drops  of  a  0-2%  solution  of  iodine  in  glacial  acetic  acid. 
The  presence  of  Grignard  reagent  is  indicated  by  the  development 
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of  a  characteristic  greenish-blue  colour.  Positive  results  were 
obtained  for  25  Grignard  reagents  examined.  Calcium  and  barium 
phenyl  iodides,  and  sodium  ethyl  and  sodium  ^p-tolyl,  also  gave 
colorations.  No  coloration  was  given  by  compounds  in  which 
the  magnesium  atom  was  attached  to  any  element  other  than 
carbon.  Zinc  ethyl  iodide,  zinc  diethyl,  mercury  diethyl,  mercury 
di-p-tolyl,  mercuric  ^p-tolyl  iodide,  and  lead  tetraethyl  also  gave 
negative  results,  as  well  as  normal  and  basic  halides  of  magnesium. 
Magnesium  ethyl  bromide  gave  a  positive  test  in  0-037 M  solution, 
whilst  magnesium  phenyl  bromide  gave  a  strong  coloration  in 
0-02 M  solution.  Metallic  magnesium  may  give  rise  to  a  blue  or 
purple  colour  on  the  addition  of  acetic  acid  in  the  test,  and  should 
be  removed  by  prior  filtration.  F.  G.  W. 

New  Principle  for  Testing  Organotherapeutic  Powders. 

Javillier,  H.  Allaire,  and  [Mlle.]  M.  Groc  (J.  Pharm.  Chim., 
1925,  [viii],  1,  513 — 525). — Dried  materials  from  horse,  pig,  ox, 
calf,  and  sheep  contain  total  lipoids  :  nervous  tissue,  40—80% 
or  more ;  suprarenal  gland,  liver,  pancreas,  and  testicle,  25 — 40%  ; 
and  lung,  heart,  kidney,  muscle,  spleen,  thyroid,  and  ovary,  less 
than  25% ;  total  phosphorus  :  thymus,  nervous  tissue,  pancreas, 
suprarenal  gland,  and  testicle,  1-3 — 2%  or  more;  spleen,  kidney, 
liver,  and  lung,  1 — 1-3% ;  and  heart,  ovary,  muscle,  and  thyroid, 
less  than  1  % ;  lipoid  phosphorus  :  nervous  tissue,  pituitary, 
and  suprarenal  glands,  0-6 — 1-4%;  testicle,  liver,  pancreas,  lung, 
heart,  kidney,  and  ovary,  0-35—0-6%;  and  placenta,  spleen, 
thymus,  thyroid,  breast,  and  muscle,  less  than  0-35%;  nucleic 
phosphorus  :  thymus  gland,  more  than  1  % ;  pancreas,  spleen, 
placenta,  lung,  and  testicle,  0-3 — 0-6% ;  prostate,  liver,  kidney, 
and  ovary,  0-1 — 0-3%;  and  nervous  tissue,  heart,  and  muscle, 
less  than  0-1%.  Tables  are  also  given  of  the  percentage  of  total 
phosphorus  which  is  lipoid  :  nervous  tissue,  60- — 90% ;  pituitary, 
testicle,  kidney,  liver,  heart,  lung,  suprarenal  gland,  and  ovary, 
35 — 55%;  and  pancreas,  muscle,  and  spleen,  10 — 25%;  the 
percentage  of  total  phosphorus  which  is  nucleic  :  calf  thymus, 
60% ;  pituitary,  pancreas,  spleen,  thyroid,  gastric  mucous  mem¬ 
brane,  breast,  placenta,  ovary,  lung,  and  prostate,  20 — 40% ; 
testicle,  liver,  and  kidney,  10 — 20% ;  nervous  and  muscular  tissue, 
less  than  10%.  The  figures  differ  so  much  from  organ  to  organ 
as  to  be  indexes  to  their  respective  organs,  and  this  method  may 
therefore  be  used  for  the  characterisation  and  testing  of  organo¬ 
therapeutic  powders.  B.  F. 
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Structure  in  the  Secondary  Hydrogen  Spectrum.  III. 

0.  W.  Richardson  ( Proc .  Roy.  Soc.,  1925,  A,  109,  239 — 266;  cf. 
this  vol.,  ii,  909). — In  a  previous  paper  (cf.  this  vol.,  ii,  11),  it  has 
been  shown  that  many  of  the  lines  of  the  secondary  hydrogen 
spectrum  which  are  weakened  in  electron  discharges  can  be  arranged 
in  series.  Regularities  have  now  been  found  among  the  lines  not 
selectively  affected  by  the  discharge;  132  additional  lines  have 
been  classified.  Up  to  the  present,  20  combinations  have  been 
found,  leading  to  40  sets  of  term  numbers,  of  which  22  are  of  half¬ 
quantum  type.  The  changes  of  intensity  in  the  spectrum  produced 
by  varying  the  temperature  (from  liquid  air  to  the  ordinary  tem¬ 
peratures)  are  discussed,  and  it  is  held  that  they  cannot  decide 
between  the  translational  and  rotational  origin  of  the  lines,  a 
point  which  is  still  under  discussion.  S.  B. 

Spark  Spectrum  of  Lithium.  S.  Werner  ( Nature ,  1925, 
116,  574). — With  an  apparatus  including  a  very  intense  source 
of  light,  and  so  arranged  that  fluorite  windows  are  not  intro¬ 
duced  in  the  path  of  light,  the  classification  of  the  spectrum 
denoted  by  Schuler  as  the  doublet  system  of  the  Li  II  spectrum 
has  been  extended,  and  the  conclusions  already  reached  (this  vol., 
ii,  165)  have  been  confirmed.  A.  A.  E. 

Structure  of  the  Red  Lithium  Line  6708  A.  J.  B.  Green 
(J.  Opt.  Soc.  Amer.,  1925,  11,  213 — 216). — Light  from  the  negative 
electrode  of  a  vacuum  arc  was  focussed  on  the  slit  of  a  spectro¬ 
meter  and  a  Lummer  plate  placed  between  the  collimator  and 
prism.  The  Lummer  pattern  was  found  to  be  that  of  a  simple 
doublet  for  low  vapour  densities.  Changes  in  appearance  with 
increased  vapour  density  are  ascribed  to  self -reversal.  With  in¬ 
creased  current,  a  wide  quadruplet  pattern  is  formed  which  is 
attributed  to  Stark  effects  due  to  interatomic  fields.  E.  B.  L. 

Series  Spectra  of  Two-valency-electron  Atoms  of  Boron 
(B  II)  and  Carbon  (C  III).  I.  S.  Bowen  and  R.  A.  Millikan 
( Physical  Rev.,  1925,  [ii],  26,  310 — 318). — Thirteen  lines  additional 
to  the  pp'  group  of  B  II  have  been  identified,  and  the  identification 
has  been  completed  of  all  the  known  boron  lines  of  appreciable 
intensity ;  the  classification  into  series  of  all  the  lines  due  to  B  II 
and  B  III  is  also  completed.  Term  values  assigned  to  the  series 
lines  for  B  II  are  tabulated.  For  C  III,  eight  lines  additional  to 
the  pp1  group  are  recorded,  and  term  values  assigned.  The  pro¬ 
gression  of  frequency  separations  and  of  screening  constants  for 
regular  doublets  from  lithium  to  oxygen  for  1  to  6  valency  electrons 
is  also  tabulated.  A.  A.  E. 

Spectra  of  Silicon  and  Aluminium.  W.  C.  McQuarrie 
(Phil.  Mag.,  1925,  [vi],  50,  819 — 821). — The  spectra  of  the  under¬ 
water  spark  and  arc  between  electrodes  of  an  alloy  of  23%  silicon 
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and  77%  aluminium  have  been  observed.  In  addition  to  tbe 
known  aluminium  absorption  lines,  the  under- water  spark  showed 
those  of  the  silicon  multiplet  2507—2529  and  the  first  member  of 
the  silicon  sharp  series  2882.  Attempts  to  photograph  the  silicon 
multiplet  1977 — 1988  gave  only  a  continuous  spectrum  over  that 
region.  The  under-water  arc  gave  no  silicon  absorptions,  but 
twelve  aluminium  absorptions  in  addition  to  those-  observed  in 
the  spark.  A.  B.  M. 

Arc  Spectrum  of  Phosphorus.  N.  K.  Sur  ( Nature ,  1925, 
116,  542). — Series  relations  arising  from  Saltmarsh’s  observations 
(A.,  1924,  ii,  436)  are  pointed  out.  A.  A.  E. 

K$  Lines  in  the  X-Ray  Emission  Spectra  of  Phosphorus 
and  Potassium.  0.  Lundquist  (Z.  PhysiJc,  1925,  33,  901 — 
915). — The  K$  line  of  phosphorus  is  dependent  on  the  state  of 
chemical  combination  of  the  element  and  also  on  the  material  of 
which  the  anticathode  is  composed.  The  chemical  combination 
of  the  potassium  does  not  affect  the  wave-length  of  its  Kfi  line. 

E.  B.  L. 

Spectrum  of  Potassium  at  Low  Voltages.  F.  H.  Newman 
(Phil.  Mag.,  1925,  [vi],  50,  796 — 803;  cf.  this  vol.,  ii,  723). — 
The  radiation  emitted  by  potassium  vapour  when  bombarded  by 
electrons  depends  on  the  energy  of  the  electrons.  Potassium 
vapour  in  a  suitable  discharge  tube  was  bombarded  by  electrons 
which  had  been  accelerated  through  a  measured  potential  differ¬ 
ence,  and  the  radiation  produced  with  gradually  increasing  P.D. 
was  examined  spectroscopically.  The  first  doublet  of  the  principal 
series  appeared  at  1*9  volts,  and  then  other  lines  in  the  order  corre¬ 
sponding  with  the  energy  levels  calculated  from  the  applied  voltage. 

A.  B.  M. 

Structure  of  the  Nickel  Spectrum.  II.  K.  Bechert  (Ann. 
Physilc,  1925,  [iv],  77,  537 — 559 ;  cf .  this  vol.,  ii,  913). — The  previous 
analysis  is  extended  so  that,  in  all,  the  intensities  and  combinations 
of  568  lines  are  tabulated.  Two  quintuplet  and  three  triplet 
systems  are  described,  the  combinations  being,  respectively,  91S1, 
9i7i>  9ifv  ^i9v  and  /2{?i-  Several  intercombinations  of  the  singlet- 
triplet,  singlet-quintuplet,  and  triplet-quintuplet  types  are  recog¬ 
nised.  Many  of  the  latter  type  occur  with  lines  of  the  high-tem¬ 
perature  class,  the  quintuplet  term  <?x  combining  with  dx  3  Iv 
fia,  f2,  and  gv  Of  the  singlet-quintuplet  type,  which  usually  is 
weak,  the  most  easily  excited  is  the  1>1S1  combination.  A  com¬ 
parison  of  the  suggested  energy  levels  of  the  iron,  nickel,  and 
cobalt  atoms  emphasises  the  spectroscopic  regularities  shown  by 
this  triad.  Heisenberg’s  selection  rule  applies  successfully  to  the 
intercombinations  in  the  nickel  spectrum.  F.  G.  T. 

Analysis  of  the  Arc  Spectrum  of  Copper.  A.  G.  Shenstone 
( Nature ,  1925,  116,  467). — The  copper  spectrum  is  even  more 
complex  than  was  previously  supposed.  About  125  lines  are 
accounted  for  by  the  new  terms,  which  can  be  divided  into  two 
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sets,  (ct)  all  positive  and  combining  with  one  or  both  of  the  known 
abnormally  high  d- terms,  (6)  negative,  each  combining  with  three 
or  more  of  the  first  positive  set.  An  explanation  of  the  abnormally 
large  inverted  d-terms,  due  to  Turner,  is  given.  A.  A.  E. 

Experimental  Determination  of  the  Relative  Intensities 
of  Some  of  the  Molybdenum  and  Copper  K  Lines  and  the 
Tungsten  L  Lines.  S.  K.  Allison  and  A.  H.  Armstrong  ( Proc . 
Nat.  Acad.  Sci.,  1925,  11,  563 — 566). — By  means  of  an  ionisation 
method,  the  relative  intensities  of  the  strong  L  lines  of  tungsten, 
the  K  lines  of  molybdenum,  some  of  the  K  lines  of  copper,  and 
the  weaker  L  lines  of  tungsten  have  been  evaluated.  The  numbers 
are  considered  in  relation  to  the  extension  to  A-ray  spectra  by 
Sommerfeld  and  by  Coster  and  Goudsmit  of  Burger  and  Dorgelo’s 
rules  ( Z .  Physik,  1924,  23,  258)  for  relative  intensities  in  the  optical 
region.  J.  S.  C. 

Arc  Spectrum  of  Palladium,  its  Zeeman  Effect,  and  Spectral 
Type.  C.  S.  Beals  (Proc.  Roy.  Soc.,  1925,  A,  109,  369 — 384). — 
New  observations  have  been  made  on  the  Zeeman  effects  in  the 
palladium  spectrum.  Most  of  the  Zeeman  resolutions  show  marked 
dissymetries.  The  results  have  been  used  in  analysing  the  spectrum, 
and  it  has  been  found  that  the  arc  lines  consist  of  singlets,  triplets, 
and  intercombinations  between  singlet  and  triplet  terms.  The 
discovery  of  odd  multiplicities  in  this  spectrum  suggests  a  rearrange¬ 
ment  of  the  eighth  group  of  the  periodic  table  into  three  sub-groups 
corresponding  with  the  three  vertical  columns.  S.  B. 

Fine  Structure,  Absorption,  and  Zeeman  Effect  of  the 
2536  Mercury  Line.  R.  W.  Wood  (Phil.  Mag.,  1925,  [vi],  50, 
761 — 774). — The  fine  structure  of  the  2536  mercury  line  has  been 
studied  by  using  two  crossed  Lummer-Gehrke  plates  of  quartz. 
A  magnetic  field  was  used  to  press  the  discharge  in  the  mercury 
arc  against  the  wall  of  the  lamp  and  so  prevent  reversal  of  the 
components  of  the  line.  The  technique  of  the  method  is  fully 
described.  The  line  has  five  components  of  very  nearly  equal 
intensity,  the  separations  being  0-014,  0-010,  0-011,  and  0-011  A., 
respectively.  The  apparent  structure  of  seven  elements  observed 
by  Nagaoka  is  shown  to  be  due  to  absorption  by  the  column  of 
unexcited  vapour  in  the  type  of  lamp  he  used.  The  absorption 
of  the  light  by  mercury  vapour  is  abnormally  increased  by  the 
presence  of  nitrogen.  Some  qualitative  observations  on  the  Zeeman 
effect  of  the  2536  line  were  made.  The  interference  dots  were 
widened  by  the  application  of  a  sufficiently  strong  magnetic  field, 
but  only  in  one  case  were  they  split  into  distinct  components. 

A.  B.  M. 

Optical  Excitation  of  the  Mercury  Spectrum,  with  Con¬ 
trolled  Orbital  Transfers  of  Electrons.  R.  W.  Wood  (Phil. 
Mag.,  1925,  [vi],  50,  774 — 796;  cf.  this  vol.,  ii,  3). — The  spectrum 
emitted  by  mercury  vapour  when  excited  by  the  radiation  from  a 
mercury  arc  has  been  studied  with  the  view  of  testing  Bohr’s 
theory  of  the  absorption  and  emission  of  light  by  metallic  vapours. 
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A  water-cooled  quartz-mercury  arc  of  the  vertical  type  with  tungsten 
anode  was  mounted  close  to  a  vertical  quartz  tube  containing 
mercury  vapour  in  a  vacuum  at  the  ordinary  temperature.  A 
magnetic  field  was  used  to  deflect  the  discharge  in  the  arc  against 
the  wall  of  the  tube  and  so  prevent  reversal  of  the  lines  by  absorption 
(cf.  preceding  abstract).  The  light  emitted  by  the  vapour  was 
examined  by  a  quartz  spectrograph.  By  the  use  of  suitable  filters 
between  the  tubes,  the  vapour  can  be  illuminated  with  two  or 
more  monochromatic  mercury  radiations.  The  lines  emitted  by 
the  excited  vapour  are  shown  to  conform  with  the  possible  orbital 
transfers  of  electrons  on  Bohr’s  theory.  The  effect  of  introducing 
nitrogen  and  other  gases  into  the  resonance  tube  is  remarkable, 
certain  frequencies  being  strongly  enhanced  and  others  decreased 
in  intensity.  Yet  others  appear  which  cannot  be  accounted  for 
by  the  orbital  transfers  previously  considered,  but  are  due  apparently 
to  intermediate  excitation  of  the  nitrogen.  A.  B.  M. 

Screening-doublets  of  the  Bowen-Millikan  Ultra-violet 
Spectra.  A.  Unsold  (Z.  Physik,  1925,  33,  843 — 848). — A 
formula  is  obtained  relating  separation  between  the  doublets 
and  the  effective  charge  of  the  core  of  the  atom  which  is  in  satis¬ 
factory  agreement  with  experiment.  E.  B.  L. 

Multiple  Electron  Transitions  and  Primed  Spectral  Terms. 

A.  E.  Ruark  (J.  Opt.  Soc.  Amer.,  1925,  11,  199 — 211). — Low- 
voltage  arcs  were  produced  in  heated  silica  tubes  containing  metallic 
magnesium  and  cadmium.  The  stronger  lines  of  Mg+  appeared 
at  the  expected  potential  above  the  ionisation  potential  of  the 
metal.  A  single  electron  impinging  on  an  atom  can,  therefore, 
ionise  the  atom  and  simultaneously  raise  another  electron  to  a 
higher  orbit.  Photographs  of  the  space  between  the  grid  and 
anode  showed  the  lines  Mg  pp'  (2776 — 2783  A.),  which  are  pro¬ 
duced  by  the  jump  of  two  electrons  as  the  result  of  a  single  impact. 
In  cadmium,  the  similar  group  appears  at  its  quantum  voltage, 
but  is  too  faint  to  be  detected  unless  the  current  density  is  in¬ 
creased  beyond  the  point  which  excludes  the  possibility  of  excitation 
by  successive  impacts.  A  number  of  new  lines  of  cadmium  were 
found,  belonging  to  the  singlet  and  triplet  subordinate  series. 
The  cadmium  lines  were  found  to  appear  at  the  voltage  to  be 
expected.  E.  B.  L. 

Intensities  of  Zeeman  Components  of  Multiplets.  W.  C. 

van  Geel  (Z.  Physik,  1925,  33,  836 — 842). — Hohl’s  theory  of  the 
intensities  was  found  to  be  in  satisfactory  agreement  with  experi¬ 
mental  results  for  manganese  (octuplets)  and  chromium  (septuplets 
and  quintuplets).  E.  B.  L. 

Diamagnetism  and  the  Anomalous  Zeeman  Effect.  P. 

Tartakovski  ( Z .  Physik,  1925,  34,  216 — 226). — Anomalous  Zeeman 
effect  is  presumed  to  be  caused  by  anomalous  precession  of  the 
electron  orbits  and,  as  diamagnetism  is  a  phenomenon  the  explan¬ 
ation  of  which  involves  precession  of  the  orbits,  a  relationship  may 
be  expected  to  exist  between  the  magnetic  properties  and  the 
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anomalous  Zeeman  eSect.  A  formula  is  obtained  and  applied  to 
the  cases  of  helium,  lithium,  sodium,  potassium,  and  caesium. 

E.  B.  L. 

Electrically  Exploded  Wires.  S.  Smith  ( Astrophys .  J.,  1925, 
61,  186 — 203). — By  the  use  of  a  rotating  mirror  spectrograph,  the 
order  of  appearance  of  lines  in  the  spectra  of  exploded  wires  of 
various  elements  can  be  recorded  photographically.  Data  are 
tabulated  for  lines  between  3000  and  5000  A.  in  the  spectra  of 
lead,  tin,  aluminium,  copper,  cadmium,  and  magnesium.  Values 
representing  the  relative  resistances  of  the  vapours  of  copper, 
silver,  gold,  nickel,  tungsten,  zinc,  aluminium,  lead,  tin,  lithium, 
and  iron  are  also  given.  In  the  case  of  certain  elements,  small 
areas  of  the  surface  of  the  vapour  produced  by  the  explosion  were 
very  opaque  for  wave-lengths  in  the  region  studied ;  the  phenomenon 
is  possibly  due  to  anomalous  dispersion.  A.  A.  E. 

Persistence  of  the  Radiation  excited  in  Mercury  Vapour. 

L.  J.  Hayner  ( Physical  Rev.,  1925,  [ii],  26,  364 — 375). — The 
decay  of  radiation  excited  in  a  quartz  cell  containing  mercury 
vapour  at  40 — 100°  by  an  intermittent  mercury  arc  is  shown  by 
a  photographic  method  to  be  exponential,  and  independent  of 
the  vapour  pressure  within  the  limits  investigated.  No  persistence 
is  observed  if  the  cell  does  not  contain  liquid  mercury,  or  if  the 
cell  is  sealed  off;  thus  the  presence  of  fresh  distilling  mercury 
appears  necessary,  as  well  as  the  absence  of  air  or  water  vapour 
which  might  be  introduced  during  sealing.  A.  A.  E. 

Ionisation  of  Hydrogen  Chloride  by  Electron  Impacts. 

E.  F.  Barker  and  O.  S.  Duffendack  (Physical  Rev.,  1925,  [ii],  26, 
339 — 345). — Earlier  determinations  of  the  ionisation  potential  of 
hydrogen  chloride  as  14  volts  are  confirmed  by  plotting  current- 
voltage  curves  obtained  with  a  two-electrode  hot-cathode  dis¬ 
charge  tube,  whether  the  gas  was  stationary  or  flowing.  In  the 
latter  case,  no  hydrogen  lines  or  bands  whatever  appeared  with 
accelerating  potentials  up  to  120  volts,  and  it  is  therefore  con¬ 
sidered  that  ionisation  takes  place  without  dissociation,  as  was 
postulated  by  Mackay.  In  the  former  case,  faint  hydrogen  lines 
and  bands  are  attributed  to  dissociation  products  arising  from 
the  thermal  action  of  the  filament.  The  fact  that  no  critical 
potentials  have  been  detected  below  that  of  ionisation  indicates 
that  when  a  hydrogen  chloride  ion  is  neutralised  the  electron  is 
probably  bound  in  a  single  operation.  Exposure  of  the  tungsten 
filament  to  hydrogen  chloride  increased  its  conductivity ;  Langmuir 
suggests  that  the  chloride  WC16  is  formed  and  subsequently 
decomposed.  A.  A.  E. 

Critical  Potentials  in  Secondary  Electron  Emission  from 
Iron,  Nickel,  and  Molybdenum.  R.  L.  Petry  ( Physical  Rev., 
1925,  [ii],  26,  346 — 359).- — Precision  experiments  were  carried  out  in 
order  to  determine  whether  the  number  of  secondary  electrons 
emitted  per  primary  electron  changes  gradually  as  the  velocity  of 
the  primaries  is  increased,  or  whether  at  certain  critical  velocities 
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this  number  changes  abruptly.  All  three  metals  after  heat  treat¬ 
ment  gave  similar  results,  the  curves  representing  the  ratio  of  the 
secondary  emission  to  the  primary  current  exhibiting  maxima 
at  348,  455,  and  356  volts  for  iron,  nickel,  and  molybdenum, 
respectively.  The  ratio  varied  only  slightly  with  the  primary 
current,  and  neutralisation  of  the  earth’s  magnetic  field  was  also 
without  influence.  Up  to  40  volts,  good  agreement  was  obtained 
between  the  critical  potentials  (about  60  in  all)  located  by  slight 
changes  of  slope  of  the  curves,  and  soft  X-ray  levels  determined 
by  Thomas,  suggesting  that  a  common  phenomenon  is  involved 
in  the  origin  of  the  two  effects.  With  high  voltages,  however, 
different  phenomena  have  apparently  been  studied  in  the  two 
investigations,  photo-electric  emission  due  to  X-radiation  being 
here  masked  by  larger  effects.  A.  A.  E. 

Electron  Affinity  of  the  Halogens.  E.  B.  Ltjdlam  {Tram. 
Faraday  Soc.,  October  1925,  advance  proof). — Methods  of  deter¬ 
mining  the  electron  affinity  of  the  halogens  are  considered.  It  is 
still  doubtful  whether  the  band  of  shorter  wave-length  observed  in 
the  spectra  of  the  halogens  originates  in  the  atom  and  can  be  used 
for  calculating  the  electron  affinity.  A.  B.  M. 

Chemical  Statics  of  Electronic  Phenomena.  L.  Holla  and 
G.  Piccardi  [Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  29 — 31). — A 
thin  metallic  wire  heated  in  a  flame  tends  to  emit  electrons,  and  if 
the  flame  contains  atoms  A  which  give  ions  A+  and  electrons, 
these  ions,  on  approaching  or  impinging  on  the  metal,  will  be 
transformed  into  neutral  atoms  by  the  electrons  of  the  metal. 
The  electrons  will  remain  free  in  the  flame  and,  if  collected  and 
led  back  to  the  incandescent  wire  through  a  conductor,  will  give 
rise  to  a  continuous  electronic  current,  the  intensity  of  which  will 
be  15-84  xlO-20  amp.  for  each  electron  passing  per  second.  The 
number  of  electrons  per  second  is  equal  to  the  number  of  ions  per 
second  given  by  the  reaction  A^LA  +  -\-Q  and,  since  the  con¬ 
centration  [A]  is  readily  calculable  from  the  weight  of  substance 
volatilised  in  unit  time  and  from  Avogadro’s  number,  the  dissoci¬ 
ation  coefficient  and  the  equilibrium  constant  of  the  reaction  may 
be  determined  at  once. 

Preliminary  experiments  show  that  fine  wire  gauze  is  a  suitable 
generator  of  electrons,  and  a  piece  of  foil,  placed  above  the  gauze, 
a  suitable  collector.  T.  H.  P. 

Chemical  Statics  of  Electronic  Phenomena.  Mass-action 
Law  applied  to  Electronic  Equilibrium.  L.  Rolla  and  G. 

Piccardi  ( Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  128 — 132). — The 
applicability  of  the  law  of  mass-action  to  the  thermal  ionisation 
of  salts  according  to  the  expression  A—A  +  -\-Q,  has  been  investig¬ 
ated.  A  bead  of  the  salt  to  be  examined  is  introduced  into  the 
flame,  and  the  current  through  the  flame,  at  a  known  potential- 
difference,  is  measured  by  a  galvanometer.  The  concentration  of 
the  salt  is  varied  by  varying  the  number  and  size  of  the  beads 
and  the  nature  of  the  salt  of  any  single  metal.  By  this  means 
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the  law  in  question  is  shown  to  hold  over  a  wide  range  of  con¬ 
centration  for  the  thermal  decomposition  of  salts  of  lithium,  sodium, 
and  barium.  If  x  is  the  percentage  dissociation  of  the  salt  and 
C  the  concentration  of  its  vapour,  x2C  is  constant.  The  ionisation 
potential  of  a  salt  is  obtained  from  the  equation  log  K2 —  log  K-p= 
[/(l/Tj— l/T2)jE,  the  equilibrium  constant  being  measured  at  two 
different  temperatures.  Experiments  on  lithium,  sodium,  potass¬ 
ium,  rubidium,  calcium,  barium,  thallium,  copper,  boron,  and 
phosphorus  show  that,  at  the  flame  temperature  used,  only  those 
elements  with  decomposition-potentials  less  than  8  volts  are  appre¬ 
ciably  ionised.  Since  all  elements  of  acid  radicals  exceed  this 
limit,  the  observed  current  is  entirely  due  to  the  ionisation  products 
of  the  metallic  atoms,  which  agrees  with  Arrhenius’  observation 
that  the  conductivity  of  the  flame  is  independent  of  the  nature 
of  the  acid  radical  of  the  vaporised  salt  (A.,  1891,  i,  515). 

W.  E.  E. 

Refraction  and  Electron  Constraint  in  Ions  and  Molecules. 

C.  P.  Smyth  (Phil.  Mag.,  1925,  [vi],  50,  715;  cf.  this  vol.,  ii,  843). 
— Attention  is  directed  to  the  work  of  Fajans  and  Knorr  ( Chem .- 
Ztg.,  1924,  48,  403)  on  the  same  subject  as  the  author’s  recent 
paper.  A.  B.  M. 

Electronic  Conduction  in  Crystals.  H.  Lenz  (Physikal.  Z., 
1925,  26,  642—643;  cf.  ibid.,  1925,  26,  36;  this  vol.,  ii,  920).— A 
reply  to  a  criticism  by  Gudden  and  Pohl  (this  vol.,  ii,  943). 

M.  S.  B. 

Attachment  of  Electrons  to  Gas  Molecules.  V.  A.  Bailey 
(Phil.  Mag.,  1925,  [vi],  50,  825 — 843). — A  method  is  described 
for  measuring  the  rate  at  which  ions  are  formed  when  a  stream 
of  electrons  moves  through  a  gas.  The  electrons,  generated  by 
the  incidence  of  ultra-violet  light  on  a  zinc  plate,  and  the  ions 
formed  by  collision  with  gas  molecules  move  under  a  uniform 
potential  gradient  through  equal  apertures  in  three  parallel  metal 
plates,  and  finally  impinge  on  a  fourth  plate.  The  stream  of 
electrons  and  ions  diverges  between  the  plates,  only  part  of  it 
passing  through  the  next  aperture.  The  currents  received  by 
the  plates,  and  therefore  the  ratio  of  the  number  of  electrons  and 
ions  passing  any  particular  aperture  to  the  number  impinging  on 
that  plate,  are  determined  for  varying  gas  pressures  and  potential 
gradients.  From  these  it  is  shown  possible  to  calculate  Jc,  the 
factor  by  which  the  mean  energy  of  agitation  of  the  electrons 
exceeds  that  of  the  molecules,  and  h,  the  factor  giving  the  fraction 
of  the  number  of  collisions  between  electrons  and  molecules  which 
produce  ions.  The  apparatus  is  tested  by  using  hydrogen,  for 
which  values  of  k  are  known.  Results  are  given  for  dry  air  at 
pressures  p  of  8,  11*3,  16,  and  22'6  mm.  and  gradients  Z  of  5, 
7-07,  10,  and  20  volts/cm.  For  values  of  Z/p,  0-5,  1,  and  2, 
those  of  h  are  3-3  x  10‘6,  2xl0~6,  and  0-7  x  10~6,  respectively. 

A.  B.  M. 
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Absorption  Coefficient  for  Slow  Electrons  in  Vapours  of 
Mercury,  Cadmium,  and  Zinc.  R.  B.  Brode  ( Proc .  Roy. 
Soc.,  1925,  A,  109,  397 — 405). — The  absorption  coefficient,  or  the 
effective  area  of  a  molecule  within  which  an  electron  is  deflected, 
has  been  measured  for  electrons  of  from  0-4  volt  to  50  volts  velocity, 
in  the  vapours  of  these  metals.  With  a  few  minor  deviations  the 
curves  approximate  to  hyperbolas  of  the  same  size.  No  indications 
of  long  free  paths  at  low  velocities  were  found.  S.  B. 

Negative  Ion  Emission  from  Oxide-coated  Filaments. 

H.  A.  Barton  {Physical  Rev.,  1925,  [ii],  26,  360 — 363). — Platinum, 
coated  with  barium  oxide  or  strontium  oxide,  emits  when  heated 
negative  ions  (having  a  value  for  efm  of  about  33)  as  well  as  electrons, 
but  no  positive  ions.  The  ions  are  oxygen  molecules  which  are 
probably  detached  from  the  filament  in  the  already  ionised  condition. 

A.  A.  E. 

Passage  of  Slow  Canal  Rays  through  Hydrogen.  A.  J. 

Dempster  {Proc.  Nat.  Acad.  Sci.,  1925,  11,  552 — 554). — Experi¬ 
ments  are  described  which  show  that  protons  with  a  velocity  of 
4T6xl07  cm. /sec.,  corresponding  with  a  fall  through  900  volts, 
will  pass  through  a  great  many  hydrogen  molecules  without  being 
neutralised.  J.  S.  C. 

Isotope  Effect  in  Band  Spectra.  IV.  Silicon  Nitride. 

R.  S.  Mulliken  {Physical  Rev.,  1925,  [ii],  26,  319 — 338;  cf.  this 
vol.,  ii,  833). — The  band  spectrum  between  3800  and  5300  A., 
shaded  towards  the  red,  obtained  by  Jevons  (A.,  1913,  ii,  813) 
by  the  introduction  of  silicon  tetrachloride  vapour  into  active 
nitrogen,  and  ascribed  by  him  to  a  nitride  of  silicon,  has  been 
reinvestigated.  The  measurements  have  been  repeated  and  ex¬ 
tended  to  all  possible  heads;  the  intensity  minimum  observed  by 
Jevons  must  represent  the  region  of  the  null-line,  the  unusual 
prominence  of  which  is  ascribed  to  the  low  temperature  of  active 
nitrogen.  That  author’s  data  must  refer  to  Si28N  heads;  new 
photographs  clearly  show  that  these  heads  are  accompanied,  at 
theoretically  anticipated  positions,  by  satellites  corresponding  with 
Si29N  and  Si30N,  the  former  isotope  being  slightly  more  abundant 
than  the  latter,  a  result  confirmed  by  Aston.  Hence  SiO  or  any 
compound  other  than  SiN  is  definitely  excluded  as  the  emitter  of 
the  bands.  Further,  the  results  yield  definite,  but  not  conclusive, 
evidence  against  the  existence  of  half-quantum  numbers  for  SiN ; 
such  existence,  however,  would  be  expected  in  view  of  the  close 
analogy  between  SiN  and  BO.  Jevons’  arrangement  is  revised, 
and  correct  initial  ( n ')  and  final  {n")  vibrational  quantum  numbers 
are  assigned.  The  following  wave-number  equation  is  developed 
for  the  null-lines  of  the  Si28N  bands:  i/=24234T7-j-1016-30w/ — 
17-773n,2+0*410?t'3— 0-00487%'4— 1145-00ft"+6-570tt"2.  The  inter- 
nuclear  distance  for  the  vibrationless  SiN  molecule  is  computed  to 
be  1-56  x  1(T8  cm.  In  addition  to  these  SiN  bands,  herein  called 
A  bands,  an  extensive  new  system  of  weaker  bands,  shaded  towards 
the  red,  and  presumed  also  to  be  due  to  SiN,  has  been  observed; 
they  are  quenched  in  the  same  manner  as  the  A  bands  by  small 
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amounts  of  oxygen.  The  heads  (for  which  an  equation  is  given) 
are  in  pairs  of  about  equal  intensity;  numerical  values  of  the 
coefficients  and  the  spacing  of  the  structure  lines  are  of  the  same 
order  of  magnitude  as  for  the  A  bands.  The  intensity  distribution 
of  both  systems  of  bands  has  been  examined.  A.  A.  E. 

Determination  of  Mass  of  H-Particles.  G.  Stetter  ( Z . 
Physik,  1925,  34,  158 — 177). — The  mass  of  the  hydrogen  particle 
emitted  by  paraffin  on  bombardment  by  an  a-particle  was  deter¬ 
mined  by  a  method  similar  in  principle  to  Aston’s  mass-spectro¬ 
graph,  but  the  high  velocity  of  the  particles  made  it  necessary  to 
use  much  stronger  electrical  and  magnetic  fields  to  deflect  the 
particles.  The  deflection  was  measured  by  observing  the  scintill¬ 
ations  on  a  zinc  sulphide  screen  with  a  microscope.  The  apparatus 
was  calibrated  by  using  a-particles  from  polonium,  of  known 
velocity.  The  result  obtained  was  within  1%  of  the  theoretical 
value  for  the  hydrogen  nucleus.  E.  B.  L. 

Mass  Spectra  of  Light  Elements.  J.  L.  Costa  (Ann.  Physique, 
1925,  [x],  4,  425 — 456;  cf.  this  vol.,  ii,  619). — The  following  results 
were  obtained  by  the  bracketing  method,  with  a  new  modification 
of  the  mass-spectrograph,  giving  results  correct  to  0-03%,  using 
the  mass  4-000  of  helium  as  standard  of  comparison  :  the  masses 
of  the  atom  and  of  the  molecule  of  hydrogen  are  in  the  ratio  of 
1  :  2,  the  value  for  the  neutral  atom  being  1 -0079 ±0-0005 ;  the 
values  6-009  and  12-000  are  found  for  the  lithium  isotope  6  and 
the  carbon  atom,  respectively;  by  comparison  with  the  doubly 
ionised  nitrogen  atom,  the  lithium  isotope  7  has  a  mass  between 
7-010  and  7-013  if  the  atomic  weight  of  nitrogen  be  14-008. 

W.  H.-R. 

Fundamental  Atomic  Weights.  E.  Moles  ( Z .  physikal. 
Chem.,  1925,  117,  157 — 158). — A  previous  paper  (this  vol.,  ii,  346) 
is  slightly  amended.  L.  F.  G. 

Determination  of  the  Variation  of  the  Mass  of  the  Electron 
with  Velocity,  using  Homogeneous  [3-Rays.  R.  A.  R.  Tricker 
(Proc.  Boy.  Soc.,  1925,  A,  109,  384 — 396). — A  method  of  deter¬ 
mining  the  variation  in  the  mass  of  the  electron  is  described,  using 
the  homogeneous  [3-rays  from  thin  layers  of  radium-B  with  velocities 
up  to  0-8  of  the  velocity  of  light.  In  previous  investigations,  less 
homogeneous  rays  have  been  employed,  with  corresponding  loss 
of  accuracy.  The  rays  are  sent  first  through  an  accelerating  and 
then  through  a  retarding  electric  field,  in  a  special  magnetic  focussing 
apparatus,  and  the  deflections  produced  are  measured.  The  results 
obtained  agree  better  with  the  theory  of  relativity  than  with 
Abraham’s  theory  of  the  rigid  electron.  The  maximum  error  in 
the  observed  deflections  is  about  2%,  whilst  the  theories  differ  by 
about  5%.  The  published  measurements  are  preliminary  only. 

S.  B. 

Transformation  of  Atoms  into  Radiation.  O.  Stern 
(Trans.  Faraday  Soc.,  October  1925,  advance  proof). — Eddington’s 
theory  implies  the  transformation  of  mass  into  radiation.  If  this 
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is  true  the  reverse  process,  radiation  into  matter,  must  be  con¬ 
ceivable.  In  another  paper  (unpublished)  the  author  deduced  the 
conditions  of  equilibrium  between  the  two  processes  by  means  of 
semipermeable  membranes.  A  new  deduction  has  now  been  made 
substituting  the  assumption  that  the  energy  and  the  entropy  of  a 
hollow  space  containing  black  radiation  and  an  ideal  gas  in  equi¬ 
librium  represent  the  sum  of  the  values  that  these  quantities  would 
possess  if  gas  and  radiation  were  each  alone  present.  R.  A.  M. 

“Meta-stationary”  Atomic  and  Molecular  States.  A. 

Smekal  (Z.  Physik,  1925,  34,  81 — 93). — Meta- stationary  states 
may  exist  for  a  very  short  time  as  a  result  of  absorption  of  radiation 
or  of  collisions.  In  these  states  the  energy  of  the  atom  or  molecule 
is  not  quantised  and  Ehrenfest’s  adiabetic  principle  is  not  applic¬ 
able  ;  they  may  be  of  fundamental  importance  in  the  scattering  of 
radiation  and  in  regard  to  dispersion.  E.  B.  L. 

Action  of  Atoms  in  Collision.  N.  Bohr  ( Z .  Physik,  1925, 
34,  142 — 157). — Interactions  between  atomic  systems  are  char¬ 
acterised  as  those  which  exhibit  “  reciprocity  ”  and  those  which 
do  not.  The  former  class  can  be  accounted  for  adequately  by  the 
quantum  theory  without  sacrificing  the  conservation  of  energy  as 
hitherto  understood.  In  the  latter  class,  the  interactions  can  only 
be  related  by  probability  laws  and  the  conservation  of  energy  be 
taken  as  true  in  a  statistical  sense.  Reference  is  made  to  the 
work  of  Bothe  and  Geiger  (ibid.,  1925,  33,  639)  on  the  scattering 
of  A- rays  as  indicating  that  the  above  treatment  does  not  lead 
to  a  satisfactory  solution  of  the  problem.  E.  B.  L. 

Law  of  Photochemical  Equivalents  and  the  Place  of  the 
Quantum  Theory  in  Relation  to  the  Atomic  Theory  and 
Energetics.  D.  Berthelot  (Trans.  Faraday  Soc.,  October  1925, 
advance  proof). — A  resume  of  the  author’s  work  (A.,  1911,  ii,  86; 
1914,  ii,  402 ;  1915,  ii,  329 ;  1924,  ii,  320).  There  are  two  factors 
of  radiant  energy,  the  capacity  factor  (radiant  energy  or  action) 
and  the  tension  factor  (frequency  or  photochemical  potential). 
Einstein’s  law  is  a  special  case  of  the  law  of  equivalent  capacity, 
which  applies  to  every  form  of  energy;  Planck’s  constant  is 
analogous  to  Faraday’s  electrochemical  constant.  The  discon¬ 
tinuity  of  matter  imposes  discontinuity  on  the  capacity  factors  by 
which  the  diverse  forms  of  energy  manifest  themselves ;  thus  there 
are  three  fundamental  invariants  of  capacity,  the  electron,  thermon, 
and  radion.  All  verifications  of  the  law  of  photochemical  equiv¬ 
alents  have  hitherto  been  mere  approximations.  These  views  are 
developed  by  considering  the  kinetics  of  electrochemical,  thermo¬ 
chemical,  and  photochemical  reactions.  R.  A.  M. 

Derivation  of  Planck’s  Law  from  Einstein's  Equation. 

A.  S.  Eddington  (Phil.  Mag.,  1925,  [vi],  50,  803 — 808). — A  deduc¬ 
tion  of  Planck’s  law  is  given  which  does  not  involve  the  assumption 
of  Boltzmann’s  formula.  The  latter  is  derived  in  the  course  of 
the  argument.  A.  B.  M. 
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Distribution  of  Electrons  in  Atoms.  J.  D.  M.  Smith  {Phil. 
Mag.,  1925,  [vi],  50,  878 — 879). — A  claim  for  priority  addressed  to 
citers  of  the  work  of  Stoner  (cf.  this  vol.,  ii,  85).  A.  B.  M. 

Quantitative  Apprehension  of  the  Principle  of  Corre¬ 
spondence  and  the  Calculation  of  the  Intensities  of  Spectral 
Lines.  I.  I.  Tamm  ( Z .  Physik,  1925,  34,  59 — 80). — The  principle 
of  correspondence  was  originally  merely  qualitative.  If  the  magni¬ 
tudes  calculated  according  to  the  quantum  theory  are  equated  to 
those  calculated  from  classical  theory,  the  formulae  can  be  tested 
and  the  principle  made  precise.  This  has  been  done.  The  equa¬ 
tions  obtained  enable  the  relative  intensities  of  the  Zeeman  com¬ 
ponents  of  any  spectral  line  to  be  calculated.  The  addition  rule  of 
Ornstein,  Burger,  and  Dorgelo  (A.,  1924,  ii,  361,  433;  this  vol., 
ii,  251,  340)  is  a  simple  corollary.  The  Bohr  frequency  condition 
is  a  necessary  consequence.  E.  B.  L. 

Structure  of  Magnesium.  H.  Collins  ( Chem .  News,  1925, 
131,  212 — 215). — Speculative. 

Origin  of  Band  Spectra.  M.  Duffieux  {Ann.  Physique, 
1925,  [x],  4,  249 — 318). — Owing  to  the  Doppler-Fizeau  effect,  the 
thermal  agitation  of  radiating  atoms  or  molecules  produces  a  slight 
widening  of  the  emitted  rays,  the  extent  of  which,  under  suitable 
conditions,  depends  only  on  the  temperature  and  the  mass  of  the 
particle  emitting  the  radiation.  The  following  deductions  are 
made  from  measurements  of  the  width  of  rays  by  an  interference 
method.  The  102  lines  examined  in  the  second  spectrum  of  hydro¬ 
gen  are  all  emitted  by  the  H2  molecule.  The  first  positive  group 
of  the  nitrogen  spectrum  is  emitted  by  the  N2  molecule,  whilst  the 
second  positive  group  and  the  negative  group  of  nitrogen,  as  well 
as  the  3883  and  4212  bands  of  the  cyanogen  spectrum,  are  due  to 
the  nitrogen  atom.  In  the  spectrum  of  carbon  monoxide,  the 
bands  6079,  5610,  5198,  4835,  4511,  and  4393  are  due  to  the  oxygen 
atom,  and  the  band  4123  is  due  to  either  the  oxygen  or  carbon  atom 
and  not  to  the  molecule  of  the  compound.  The  negative  bands  of 
nitrogen,  and  those  of  cyanogen  and  carbon  monoxide  agree  well 
with  the  laws  of  succession  deduced  from  Schwarzschild’s  theory, 
in  spite  of  its  dependence  on  the  assumption  that  the  bands  are 
produced  by  molecules.  The  second  positive  and  the  negative 
groups  of  nitrogen  are  probably  due  to  the  neutral  and  ionised 
atom,  respectively,  whilst  for  the  cyanogen  bands  the  nitrogen 
atom  is  probably  in  a  different  state  of  ionisation.  W.  H.-R. 

Structure  and  Distribution  of  Band  Spectra.  M.  H. 

Deslandres  (Compt.  rend.,  1925,  181,  387 — 392). — The  formula 
v=qdxjrsA:q' d1/r' s'  is  tested  by  means  of  Coblentz’s  measurements 
of  the  infra-red  absorption  bands  of  methane,  acetylene,  ethylene, 
chloroform,  carbon  tetrachloride,  ethane,  carbon  dioxide,  carbon 
monoxide,  hydrogen  sulphide,  sulphur  dioxide,  carbon  disulphide, 
and  crystalline  sulphur.  The  agreement  is  satisfactory.  The 
bands  for  which  r  has  the  value  1  are  the  strongest.  E.  B.  L. 
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Intensities  of  Band  Lines.  H.  Honl  and  F.  London  (Z. 
Physik,  1925,  33,  803 — 809). — Laws  are  obtained  for  the  intensities 
of  lines  in  band  spectra  with  a  zero  branch,  representing  the  more 
precise  application  of  quantum  theory  to  the  formula  deduced  from 
the  principle  of  correspondence.  E.  B.  L. 

Excitation  of  the  Band  Spectrum  of  Helium.  T.  R.  Merton 
and  J.  G.  Pilley  ( Proc .  Roy.  Soc.}  1925,  A,  109,  267 — 272). — The 
conditions  are  discussed  for  the  excitation  of  the  band  spectrum 
of  helium,  now  generally  ascribed  to  the  helium  molecule.  Experi¬ 
ments  are  described  which  show  that  it  is  possible  to  produce 
marked  intensity  changes  within  this  spectrum  by  altering  the  type 
of  discharge.  More  especially,  conditions  have  been  found  under 
which  a  green  band  (between  5387  and  5277  A.),  normally  so  weak 
that  it  has  not  previously  been  described,  becomes  a  conspicuous 
feature  of  the  spectrum.  Excitation  of  high-pressure  helium  by  a 
continuous  discharge  or  by  continuous  high-frequency  oscillations 
results  almost  exclusively  in  the  appearance  of  the  line  spectrum 
of  helium.  Discontinuous  discharges  produce  also  the  band  spec¬ 
trum.  In  explanation  of  the  present,  and  of  former,  observations, 
it  is  suggested  that  the  energy  required  to  excite  the  band  spectrum 
must  be  greater  than  that  required  for  the  arc  spectrum.  With 
continuous,  or  low-frequency,  discharges,  the  exciting  electrons  in 
the  positive  column  do  not  acquire  sufficient  velocity  to  produce 
the  bands.  They  can  only  do  so  with  discontinuous  high-frequency 
discharges,  when  the  resistance  of  the  gas  in  the  positive  column 
will  rise  to  high  values  in  the  intervals  between  discharges.  The 
green  band  mentioned  above  can  apparently  be  excited  by  slower 
electrons  than  the  rest  of  the  bands.  The  use  of  a  hydrogen  dis¬ 
charge  tube  in  place  of  a  very  small  spark-gap  is  described.  S.  B. 

Band  Spectra  Associated  with  Carbon.  R.  C.  Johnson 
(Nature,  1925,  116,  539 — 540). — The  conditions  associated  with  the 
appearance  of  the  Swan  bands  lead  to  the  tentative  suggestion 
that  they  are  due  to  a  CH  or  (CH)2  molecule,  whilst  the  triplet 
system  is  due  to  a  molecule  of  greater  hydrogen  content,  possibly 
CH4.  The  CH  band,  at  4315  A.,  and  associated  heads  can  be 
completely  isolated  from  all  other  carbon  spectra  under  suitable 
conditions.  The  author  believes  that  the  Angstrom  bands,  the 
third  positive  bands,  and  possibly  Cameron’s  new  band  spectrum 
arise  from  a  neutral  CO  molecule,  whilst  Fowler’s  high-pressure 
bands  probably  arise  from  a  more  complex  molecule.  A.  A.  E. 

Measurements  of  the  Rotation  Spectrum  of  Hydrogen 
Chloride  in  the  Long-wave  Ultra-red.  M.  Czerny  ( Z .  Physik, 
1925,  34,  227 — 244). — The  absorption  spectrum  has  been  measured 
in  the  region  42  to  100  g,  and  seven  absorption  maxima  have  been 
found  with  a  constant  difference  of  about  20 /cm.  The  position  of 
the  bands  can  only  be  explained  on  the  band  theory  by  using  half 
integral  instead  of  integral  quantum  numbers.  The  comparison  of 
this  simple  rotation  spectrum  with  the  rotation-oscillation  spectrum 
in  the  shorter  wave  ultra-red  shows  good  agreement.  The  isolation 
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of  the  radiation  required  was  obtained  by  means  of  concave  mirrors, 
a  wire  grating  (used  by  Rubens),  a  celluloid  film  covered  with 
lampblack,  and  a  quartz  lens.  The  radiation  was  received  on  an 
exceedingly  sensitive  micro-radiometer.  E.  B.  L. 

Vibration  of  the  Carbonate  Ion.  S.  Chapman  and  A.  E. 
Ludlam  [Phil.  Mag.,  1925,  [vi],  50,  822 — 824). — An  attempt  is 
made  to  modify  Kornfeld’s  theory  of  the  infra-red  frequencies  of 
vibration  of  the  carbonate  ion  (this  vol.,  ii,  12)  in  order  to  obtain  a 
better  agreement  with  observation.  No  modification,  however, 
wdiich  neglects  to  take  account  of  the  ions  surrounding  the  car¬ 
bonate  ion  appears  likely  to  remove  the  difficulty.  A.  B.  M. 

Infra-red  Absorption  Spectra.  L.  Marton  (Z.  physikal. 
Chem.,  1925,  117,  97 — 128). — A  method  of  measuring  infra-red 
absorption  spectra  is  described.  Measurements  of  the  absorption 
in  a  range  extending  from  the  visible  to  4  or  5  were  carried  out 
with  the  following  substances  :  hexane,  cycZohexane  and  homo- 
logues,  benzene  and  homologues,  aliphatic  aldehydes  and  ketones, 
chloroform,  carbonyl  chloride,  and  thiocarbonyl  chloride.  The 
closing  of  a  ring  shifts  the  bands  towards  the  infra-red,  and  also 
increases  intensities.  Homologues  differ  chiefly  in  the  intensities 
of  the  bands,  the  positions  of  which  remain  nearly  the  same,  but 
some  divergence  of  the  principal  bands  occurs  on  passing  from 
lower  to  higher  homologues.  Unsaturation  results  in  a  shift 
towards  the  violet.  The  theory  of  band  spectra  is  considered 
mathematically,  and  a  formula  for  calculating  wave-lengths  is 
derived  which  gives  results  agreeing  well  with  the  observed  data. 

L.  F .  G. 

Flame  Spectra  and  Chemical  Reaction.  (Miss)  C.  E. 
Bluker  (Trans.  Faraday  Soc.,  October  1925,  advance  proof). — 
Previous  measurements  of  the  relative  intensities  of  several  mem¬ 
bers  of  the  first  and  second  subordinate  series  in  the  flame  spectra 
of  rubidium  and  caesium  ( Z .  PhysiJc,  1924,  27,  195)  showed  no  such 
variation  of  relative  intensity  with  temperature  as  should  be 
expected  on  the  basis  of  temperature  radiation.  Extension  of  the 
measurements  to  sodium  and  potassium  flame  spectra  gave  analogous 
results.  It  is  suggested  that,  although  the  variation  of  relative 
intensity  in  the  principal  series  of  flame  spectra  may  be  explained 
on  the  temperature  radiation  basis,  in  the  case  of  the  subordinate 
series  the  effects  are  produced  by  the  oxidation  of  the  alkali  metal 
atoms.  A.  E.  M. 

Spectroscopic  Determination  of  the  Electron  Affinity  of 
the  Halogens.  E.  von  Angerer  and  A.  Muller  (Physikal.  Z., 
1925,  26,  643). — The  absorption  spectra  of  the  ionised  vapour  of 
potassium  fluoride,  sodium  and  caesium  chlorides,  potassium  and 
caesium  bromides,  and  potassium  iodide  have  been  examined  at 
two  different  temperatures,  1050°  and  2200°,  and  the  electron 
affinity  of  the  halogens  has  been  calculated  from  the  long-wave 
limit,  which  is  the  same  at  each  temperature.  The  values  obtained 
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for  the  above  salts  in  cal. /mol.  are  94-0,  86-6,  89-6,  79-1,  81-3,  and 
71-3,  respectively.  M.  S.  B. 

Duration  of  Fluorescence  of  Mercury  Vapour.  It.  N. 

Ghosh  ( Physical  Rev.,  1925,  [ii],  26,  376 — 379). — Saha  and  Sur’s 
explanation  (A.,  1924,  ii,  803)  of  the  after-glow  of  nitrogen  is 
extended  to  the  case  of  the  fluorescence  of  mercury  vapour.  The 
fluorescing  molecules  are  diatomic,  and  are  given  off  by  the  liquid 
when  the  temperature  is  either  rising  or  constant.  Activation  of 
each  molecule  occurs  by  absorption  of  energy  corresponding  with 
6*7  volts.  A.  A.  E. 

Polarised  Fluorescence  in  Solutions  of  Dyes.  E.  Weigert 
and  G.  Kappler  (Z.  Physik,  1925,  33,  801 — 802). — It  is  suggested 
that  in  the  experiments  of  Lewschin  and  Vavilov  (see  this  vol., 
ii,  629,  739)  the  light  was  not  sufficiently  intense  to  show  the 
increase  in  polarisation  with  increasing  concentration.  E.  B.  L. 

Permanent  Modifications  in  Fluorescent  Liquids.  (Mlle.) 
M.  Asterblum  (Bull.  Inter.  Acad.  Polonaise,  1924,  A,  7 — 8,  297 — 
318). — Exposure  of  glycerol  solutions  of  fluorescein  to  ultra-violet 
light  results  in  a  change  in  the  colour  of  the  fluorescence  from  green 
to  blue.  The  intensity  of  fluorescence  diminishes  and  after  pro¬ 
longed  exposure  the  solution  no  longer  gives  out  light.  The  solu¬ 
tion  does  not  recover  its  initial  properties  on  long  keeping.  Indic¬ 
ation  of  the  formation  of  modifications  on  illumination  is  afforded 
by  the  appearance  of  a  new  band  between  4900  and  4470  A.  in  the 
fluorescence  spectrum  and  the  diminution  in  intensity  of  the  band 
at  5500  A.  characteristic  of  normal  fluorescence.  On  prolonging 
the  action  of  the  exciting  light  the  new  band  in  turn  disappears. 
The  absorption  spectrum  of  the  modified  solutions  shows  a  decreased 
absorption  in  the  region  4900  A.  and  an  increased  absorption  in 
the  region  below  4600  A.  Purely  chemical  processes,  e.g.,  oxidation 
by  the  air,  action  of  alkaline  impurities,  etc.,  may  bring  about 
similar  changes.  The  maximum  wave-length  of  the  light  capable 
of  producing  this  modified  fluorescence  is  about  2540  A.  Glycerol 
solutions  of  methylene-violet,  corallin,  crocein,  sesculin,  erythrosin, 
eosin,  and  rhodamine  lose  their  fluorescent  properties  on  exposure 
to  the  action  of  ultra-violet  light.  The  rate  at  which  these  modi¬ 
fications  are  formed  depends  on  the  concentration,  in  general  the 
rate  being  greater  the  more  dilute  the  solution.  Solutions  of 
erythrosin,  eosin,  and  rhodamine  in  benzyl  alcohol  are  much  more 
sensitive  to  the  action  of  light  than  are  the  corresponding  glycerol 
solutions.  J.  S.  C. 

Chemiluminescence.  H.  Kautsky  (Trans.  Faraday  Soc., 
October,  1925,  advance  proof). — The  adsorption  compounds  of 
rhodamine  and  rhodaminesulphonate  with  colourless  oxidation 
products  of  siloxen  are  strongly  coloured  and  fluorescent.  Addition 
of  potassium  permanganate  solution  to  the  adsorption  compounds 
promotes  a  strong  chemiluminescence  which  is  not  exhibited  when 
the  adsorbent  alone  is  oxidised  in  the  same  manner.  The  fluores- 
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cence  and  chemiluminescence  spectra  of  the  adsorption  compounds 
are  identical.  The  intensity  of  the  chemiluminescence  decreases 
with  decreasing  temperature,  whilst  that  of  the  fluorescence 
increases  in  the  normal  manner.  It  is  concluded  that  the  energy 
of  oxidation  of  the  adsorbent  is  transmitted  to  the  dyes,  since 
they  are  adsorbed  in  the  planes  of  the  adsorbent  and  are  thus  in 
the  direct  neighbourhood  of  places  of  reaction.  The  results  offer 
justification  of  the  view  that  whereas  in  chemiluminescence  the 
energy  of  a  chemical  reaction  causes  the  radiation,  in  fluorescence 
it  is  the  adsorbed  light  which  has  the  same  effect,  and  that  therefore 
it  should  be  possible  to  force  a  fluorescent  substance  to  give  chemi¬ 
luminescence  by  using  suitable  reactions  to  activate  its  molecules. 

A.  E.  M. 

Scintillations  in  Zinc  Sulphide.  J.  Stalony-D^brovski 
(Rocz.  Chem.,  1925,  5,  193 — 214). — The  luminescence  produced  by 
thoria  in  thin  layers  of  zinc  sulphide  is  investigated.  It  is  found 
that  each  scintillation,  on  examination  through  a  lens  magnifying 
up  to  40  times,  consists  of  a  small  bright  spot  of  light  surrounded 
by  a  diffuse  aureole,  the  shape  of  which  depends  on  the  location 
of  the  thorium  atom  in  the  layer,  and  the  diameter  of  which  varies 
from  0-1  to  0-3  mm.  The  duration  of  the  scintillations  is  deter¬ 
mined  in  three  ways,  the  first  method  being  that  of  Wood  (A., 
1905,  ii,  664),  depending  on  the  measurement  of  the  length  of  the 
arcs  of  light  appearing  on  the  screen  during  its  rapid  rotation.  In 
this  way,  the  duration  of  the  scintillations  is  shown  to  be  of  the 
order  of  1/200  sec.  and  not,  as  Wood  found,  1/20000  sec.,  the 
greater  part  of  the  arc  being  invisible  at  the  high  speeds  of  revolution 
used  by  him.  In  the  second  method,  the  number,  N,  of  scintil¬ 
lations  appearing  per  minute  on  a  fixed  screen  of  1  sq.  mm.  surface 
is  determined.  Before  this  screen  is  placed  a  revolving  opaque 
glass  disc,  possessing  a  window  in  the  form  of  an  arc  of  angle  a, 
and  the  number  of  scintillations  per  minute,  Nap,  is  again  counted, 
being  less  than  N  but  greater  than  N a /2tt,  the  number  which  would 
appear  if  the  scintillations  were  of  infinitely  short  duration.  The 
duration  of  the  scintillations,  t,  is  given  by  the  formula  t =  (N^— 
Na.J2n)  /Nn,  where  n  is  the  number  of  revolutions  per  second  of  the 
disc.  The  minimal  values  of  t  found  were  1/29  sec.  The  third 
method  is  more  convenient  than  the  preceding  ones,  and  gives  more 
accurate  results.  A  streak  of  radioactive  matter  is  disposed 
radially  on  a  glass  disc,  and  is  covered  on  the  other  side  by  a  large 
sector  of  black  paper.  This  disc  is  placed  before  a  screen  of  zinc 
sulphide,  of  area  0-5  sq.  cm.,  and  revolved,  the  speed  being  reduced 
until  the  sparks  cease  to  be  visible,  when  t=$/2im,  where  [5  is  the 
angle  between  the  streak  of  radioactive  matter  and  the  edge  of  the 
sector.  In  this  way,  t  was  found  to  be  1/6  sec.,  results  of  the  same 
order  being  obtained  using  various  samples  of  zinc  sulphide.  A 
disc  phosphoroscope  is  also  described,  in  which  half  the  revolving 
disc  is  within  a  box  containing  the  source  of  illumination,  the 
other  half  showing  bands  of  phosphorescence  strikingly  similar  to 
those  obtained  using  thoria  as  the  excitant,  i.e.,  a  bright  band 
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followed  by  a  larger  diffuse  region ;  this  suggests  that  the  mechanism 
of  luminescence  is  the  same  in  both  cases.  R.  T. 

Electrification  by  Friction  between  Solids  and  Gases. 

E.  Perucca  (Z.  Physik,  1925,  34,  120 — 130). — A  stream  of  mercury 
vapour  at  a  pressure  less  than  1CT5  mm.  was  directed  against  a  plate 
of  iron,  which  was  raised  to  a  negative  potential  of  about  500  volts. 
When  platinum  was  used  in  place  of  iron  the  potential  only 
reached  about  300  volts  and  the  platinum  became  covered  with 
mercury.  When  the  collector  was  nickel-plated,  there  was  no 
electrification.  E.  B.  L. 

Mechanism  of  Breakdown  of  Damp  Liquid  Insulators. 

A.  Gyemant  (Z.  Physik,  1925,  33,  789 — 800). — The  moisture  is 
supposed  to  exist  as  an  emulsion  and  the  spherical  particles  to  be 
elongated  under  the  electrical  stress.  When  they  form  a  con¬ 
tinuous  chain,  the  insulation  breaks  down.  A  formula  is  obtained 
relating  voltage  and  water  content  and  verified  experimentally  for 
damp  transformer  oil.  E.  B.  L. 

Spectrochemistry  of  Thiochr  omans ,  A3-Thiochr  omens , 
and  Thiochr omanones.  F.  Krollpfeiffer  (Ber.,  1925,  58, 
\B],  1677 — 1680 ;  cf.  Krollpfeiffer,  this  vol.,  i,  1305). — The 
following  data,  inter  alia,  are  recorded  :  thiochroman,  d^7'3  1-1267, 
wiie  1-61600;  6-methylthiochroman,  df4  1-0907,  1-60227; 

6  :  8-dimethylthiochroman,  df6'1  1-0801,  Wj|e8  1-59667;  4-methyl- 
A3-thiochromen,  d}4'6  1-1310,  1-63315 ;  4  :  6-dimethyl-A3-thio- 

chromen,  d}2'9  1-1032,  n1^9  1-62082;  6-methyl-4-ethyl-A3-thio- 
chromen,  df6  1-0893,  wije6  1-61014;  4-phenyl-6-methyl-A3-thio- 
chromen,  df'7 1-0941,  Wjfe7 1-62734 ;  4 :  6  :  8-trimethyl- A3-thiochromen, 
df  '8  1-0829,  wife8  1-60637 ;  thiochromanone,  df  "7  1-2487,  w]fe7  1-64313; 
chromanone,  df9'8  1-1291,  rifC  1-54598;  6-methylthiochromanone, 
df 5  1-1376,  Wh|  1-59171 ;  6  :  8-dimethylthiochromanone,  d190  1*1204, 
wif8  1*58634;  tetrahydrobenzothiochromanone,  df00'5  1-1536,  wjf9'5 
1-60589;  5  :  6-benzothiochromanone,  df'9  1-2162,  wffe9  1-68556. 

H.  W. 

Determination  of  the  Principal  Refractive  Indices  of  Doubly 
Refracting  Substances  by  Means  of  Federov's  Plate.  C. 

Perrier  (Atti  B.  Accad.  Lincei,  1925,  [vi],  2,  22 — 29). — An  outline 
is  given  of  the  theory  of  a  method  for  measuring  the  principal 
refractive  indices  of  both  uniaxial  and  biaxial  doubly  refracting 
crystals.  T.  H.  P. 

Rotatory  Dispersion  of  Derivatives  of  Tartaric  Acid.  II. 
Acetyl  Derivatives.  P.  C.  Austin  and  J.  R.  Park  [J.  Chew.. 
Soc.,  1925,  127,  1926 — 1934;  cf.  Austin  and  Carpenter,  A.,  1924, 
i,  1164). — In  solution  in  dry  acetone  or  ethyl  acetate,  diacetyl- 
tartaric  anhydride  does  not  exhibit  mutarotation,  but  is  dextro¬ 
rotatory  showing  “  simple  ”  dispersion.  In  the  presence  of  water, 
the  solution  slowly  becomes  lsevorotatory  owing  to  hydrolysis  of 
the  anhydride  ring,  and  the  formation  of  diacetyltartaric  acid,  which 
may  be  isolated  from  the  solution.  The  final  readings  depend  on 
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the  amount  of  water,  owing  either  to  association  with  water  mole¬ 
cules  or  to  ionisation  of  the  acid.  Diacetyltartaric  acid  has  been 
obtained  with  1 J  mols.  of  benzene  of  crystallisation;  the  benzene 
is  readily  lost  on  heating,  leaving  the  anhydrous  acid  (m.  p.  118°), 
of  which  the  solution  in  acetone  is  strongly  lsevorotatory  with 
“  simple  ”  rotatory  dispersion,  the  anomalous  dispersion  of  tartaric 
acid  being  eliminated  by  acetylation  of  the  hydroxyl  groups. 
Although  both  acid  and  anhydride  show  simple  dispersion,  the 
solution  during  the  mutarotation  shows  anomalous  dispersion 
owing  to  the  difference  between  the  dispersion  constants  of  the 
final  and  end  products  in  agreement  with  the  theory  of  Arndtsen 
{Ann.  Chim.  Phys.,  1858,  54,  421).  W.  H.-R. 

Optical  and  Magnetic  Rotation  Dispersion,  Dispersion, 
Density,  and  Absorption  Spectra  of  Chemically  Homologous 
Compounds.  A.  Krethlow  ( Z .  mss.  Phot.,  1925,  23,  233 — 
282). — The  law  of  Verdet,  that  the  specific  magnetic  rotation  of  a 
dissolved  substance  should  be  independent  of  the  concentration, 
was  found  not  to  hold  for  camphor  in  benzene  solution,  nor 
for  3-methylamyl  bornylenecarboxylate ;  the  magnetic  rotation 
increases  with  decreasing  concentration.  Wiedemann’s  law,  that 
the  magnetic  rotation  is  proportional  to  the  natural  rotation,  was 
tested  for  five  derivatives  of  methylenecamphor,  and  for  the 
bornylenecarboxyl  esters  of  3-methylpentinenol,  3-methylpentenol, 
and  3-methylpentanol.  The  law  was  found  not  to  hold  for  any 
of  these  eight  substances ;  with  decreasing  wave-length,  the  natural 
rotation  increases  more  rapidly  than  the  magnetic.  The  optical 
constants  of  the  compounds  were  studied  for  a  series  of  different 
wave-lengths.  The  simple  Drude  equation  was  investigated  for 
the  eight  compounds.  The  value  of  Xq  was  not  constant,  but  showed 
a  marked  progression  which  was  the  same  in  each  homologous 
series,  but  was  different  for  different  series.  The  characteristic 
frequencies  calculated  from  the  dispersion  were  found  not  to 
coincide  with  those  of  the  rotation.  Hagenbach’s  law,  that  in 
homologous  series  the  rotation  dispersion  curves,  /(X),  of  the  indi¬ 
vidual  homologues  only  differ  from  one  another  by  a  constant  c, 
holds  very  well  for  the  two  series  investigated.  The  Hagenbach 
constant  provides  a  satisfactory  means  of  testing  whether  substances 
belong  to  homologous  series  or  not.  Ordinary  dispersion  behaves 
in  this  respect  differently  from  natural  rotation.  Although  with 
dispersion  a  constant  is  obtained,  it  cannot  be  used  for  ascertaining 
homologous  series.  The  theories  of  Lorentz  and  Livens  and  of 
Oseen  do  not  agree  with  experimental  facts.  The  Cotton  pheno¬ 
menon,  that  with  yellow- coloured  substances  anomalous  rotation 
in  the  visible  region  can  be  caused  by  an  absorption  band  in  the 
ultra-violet,  agrees  with  the  results  of  investigation  of  twenty -four 
compounds.  No  regularity  in  the  absorption  spectra  of  compounds 
of  homologous  series  was  observed  in  six  series  investigated.  W.  C. 

Theory  of  Rotatory  Polarisation.  R.  de  Mallemann  {Ann. 
Physique,  1925,  [x],  4,  456 — 458;  cf.  this  vol.,  ii,  840). — Theoretical. 
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Mistakes  in  earlier  papers  are  pointed  out  and  corrected.  The 
rotatory  power  is  independent  of  the  choice  of  axes  used  to  describe 
the  symmetry  of  the  molecule,  but  in  anisotropic  liquids  or  gases 
a  structural  rotatory  power  exists  which  is  absent  in  ordinary 
liquids  or  gases.  W.  H.-R. 

Diffusion  of  Light  by  Active  and  Inactive  Molecules.  R.  de 

Mallemann  ( Compt .  rend.,  1925,  181,  371 — 374). — Theoretical. 
Optical  activity  is  treated  from  the  point  of  view  of  the  Tyndall 
effect,  which,  except  for  the  rotation  of  the  plane  of  polarisation, 
is  the  same  for  optically  active  as  for  inactive  substances.  Simple 
equations  are  deduced  for  the  diffusion  of  light  through  inactive 
substances,  which  are  extended  to  optically  active  substances. 
Criticism  is  made  of  an  observation  by  Gans  (Z.  Physilc,  1923, 
17,  372).  F.  G.  S. 

Diffusion  of  Light  by  Methane  and  its  Gaseous  Homologues. 

J.  Cabannes  and  J.  Gauzit  (J.  Phys.  Radium,  1925,  [vi],  6,  182 — 
198). — The  light  diffused  by  saturated  paraffin  hydrocarbons  in  the 
gaseous  state  is  not  completely  polarised.  The  factor  of  depolaris¬ 
ation,  which  for  methane  (illuminated  by  sunlight)  is  0*015,  varies 
but  little  as  the  series  is  ascended  up  to  w- hexane.  It  is  concluded 
that  this  depolarisation  is  due  to  the  carbon  atom  not  possessing 
exactly  the  symmetry  of  the  regular  tetrahedron.  The  intensity 
of  the  light  diffused  transversely  by  ethane,  propane,  and  butane 
is  in  accordance  with  the  values  predicted  by  Rayleigh’s  formula 
when  this  is  corrected  for  the  anisotropy  of  the  molecules.  The 
experimental  value  for  methane  exceeds  the  theoretical  value  by 
nearly  10%.  E.  E.  W. 

Molecular  Scattering  of  Light  in  Liquids.  K.  S.  Krishnan 
(Phil.  Mag.,  1925,  [vi],  50,  697 — 715). — The  intensity  and  im¬ 
perfection  of  polarisation  of  the  light  scattered  transversely  by 
65  different  liquids  has  been  measured.  The  liquids  in  glass  bulbs 
were  illuminated  by  a  horizontal  beam  of  sunlight.  The  bulbs 
were  blackened  except  for  suitable  small  windows  and  were  im¬ 
mersed  in  a  small  rectangular  tank  of  distilled  water,  which  was 
also  blackened,  leaving  similar  openings.  The  scattered  light  was 
compared  in  intensity  with  that  scattered  by  a  block  of  Jena  glass, 
using  an  Abney  rotating -sector  photometer.  The  Jena  glass  block 
was  used  as  a  secondary  standard,  being  finally  compared  with  a 
freshly  prepared  bulb  of  ethyl  ether.  The  imperfection  of  polaris¬ 
ation  of  the  scattered  light  was  measured  by  Cornu’s  method. 
Some  of  the  liquids  are  feebly  fluorescent,  as  is  shown  by  variations 
in  the  results  when  coloured  filters  were  used  in  the  incident  beam 
and  in  the  scattered  beam.  The  relation  between  depolarisation 
and  chemical  constitution  is  briefly  discussed.  Comparison  of  the 
intensity  of  scattered  light  with  that  calculated  from  the  Einstein- 
Smoluchowski  formula,  with  a  correction  factor  for  imperfect 
polarisation,  shows  a  satisfactory  agreement  except  for  liquids  of 
high  refractive  index.  A.  B.  M. 
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Measurement  of  the  Coefficients  of  the  Absorption  of  Light 
by  Fluorescent  Substances.  S.  Pienkovski  and  A.  Jablonski 
(J.  Phys.  Radium ,  1925,  [vi],  6,  177— 181).— The  fall  of  intensity 
of  the  fluorescence  formed  by  a  beam  of  parallel  monochromatic 
rays  passing  through  the  liquid  is  measured  photographically. 
From  this  the  coefficient  of  absorption  of  light  can  be  calculated. 
The  method  is  applicable  both  to  visible  and  to  ultra-violet  light  if 
it  is  monochromatic.  Results  obtained  for  fluorescein  were  found 
to  be  in  good  agreement  with  those  obtained  by  other  methods. 

E.  E.  W. 

Valency  Theories  and  the  Magnetic  Properties  of  Complex 
Salts.  L.  A.  Welo  and  A.  Batjdisch  ( Nature ,  1925,  116,  606 — 
607). — An  application  of  theories  of  electron-sharing  (cf.  Sidgwick, 
T.,  1923,  123,  725)  to  salts  which  have  been  studied  magnetically. 
In  certain  diamagnetic  salts,  iron  and  cobalt  attain  the  configur¬ 
ation  of  the  diamagnetic  element  krypton ;  in  certain  salts  of 
ruthenium  and  rhodium,  the  metallic  atom  attains  the  configuration 
of  xenon,  whilst  in  their  diamagnetic  salts,  iridium  and  quadri¬ 
valent  platinum  attain  the  configuration  of  radon.  The  nearly 
diamagnetic  substances  potassium  permanganate  and  potassium 
dichromate  yield  the  configuration  of  argon  if  each  oxygen  atom 
removes  2  electrons  and  each  potassium  atom  receives  1  electron. 
A  different  treatment  is  accorded  in  the  case  of  salts  giving  magneton 
numbers  which  are  not  zero,  the  existence  of  stable  configurations 
other  than  those  of  the  rare  gases  being  assumed.  Chromium, 
nickel,  and  copper  are  examined  from  this  point  of  view.  A.  A.  E. 

Repulsive  Action  of  Mutually  Equal  and  Mutually  Differing 
Groups  in  Saturated  Organic  Compounds.  J.  Boeseken 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  371 — 385). — A 
large  number  of  measurements  of  the  increase  in  conductivity  of 
boric  acid  caused  by  the  addition  of  various  polyhydroxy  com¬ 
pounds  and  hydroxy-acids  (due  to  the  formation  of  double  com¬ 
pounds  when  the  hydroxyl  groups  are  situated  close  together)  are 
adduced  as  evidence  of  the  repulsive  action  of  various  groups  in 
organic  compounds,  and  supported  by  measurements  of  the  heats 
of  combustion  and  dissociation  constants  of  the  corresponding 
acetone  compounds.  In  pentacyclic  compounds  where  such 
repulsive  action  is  inoperative  owing  to  the  ring  structure,  only 
cj's-diols  cause  an  increase  in  conductivity  as  in  as-cycfopentane- 
1  :  2-diol,  mannitan,  and  the  tartrimides,  the  action  being  inde¬ 
pendent  of  the  nature  of  the  remainder  of  the  ring.  In  the  a-glycols 
the  mutual  repulsion  of  the  hydroxyl  groups  forces  them  closer 
together  as  their  number  increases,  this  being  evidenced  by  the 
increasing  effect  on  the  conductivity  of  boric  acid  on  passing  from 
ethylene  glycol  (most  unfavourable  position)  to  glycerol,  erythritol, 
mannitol,  duleitol,  and  sorbitol,  whilst  in  mannitan  the  position  of 
the  two  hydroxyl  groups  on  the  same  side  of  the  five-membered 
ring  has  a  larger  effect  than  the  six  hydroxyl  groups  in  mannitol. 
This  mutual  repulsion  causes  polyhydroxy  compounds  ( e.g .,  sugars) 
to  assume  configurations  very  different  from  the  conventional  space 
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formulae,  as  is  evidenced  by  the  fact  that  mannitol  combines  easily 
with  3  mols.  of  acetone,  the  hydroxyl  groups  in  the  middle  of  the 
chain  being  favourably  placed.  Evidence  for  the  mutual  repulsion 
of  hydroxyl  groups  is  found  in  the  fact  that  ethyl  and  benzylamine 
mesotartrates  only  yield  cis- ethyl-  or  benzyl-tartrimide  when  heated 
below  115°,  whilst  at  165°  the  trans  form  is  produced.  The  corre¬ 
sponding  cfs-methyltartrimide  cannot  be  obtained,  since  at  the 
necessary  temperature  (140 — 145°),  the  trans  form  is  exclusively 
produced.  Heats  of  combustion  (the  figures  given  being  new 
determinations)  for  fumaric  and  maleic  acids,  mesaconic  and  citra- 
conic  acids,  d-  and  i-ethyltartrimide  (67T1  and  672-7,  respectively), 
d-  and  i-benzyltartrimide  (1237-8  and  1240-7,  respectively),  cis- 
and  irans-hyclrindene-1  :  2-diols  (1098-5  and  1096-7,  respectively), 
and  cis-  and  trans- 1  :  2  :  3  :  4-tetrahydronaphthalene-l  :  2-diols 
(1251-0  and  1249-4  cal. /mol.  at  constant  pressure,  respectively) 
show  that  the  cis  form  has  always  the  larger  value,  indicating  the 
lesser  stability  of  this  form.  The  repulsion  of  two  methyl  groups 
is  indicated  by  the  higher  heat  of  combustion  of  i-  (cis)  s- dimethyl - 
succinic  anhydride  (681-0)  than  of  the  trans  form  (679-2  cal. /mol.). 
In  the  tartaric  acids  and  their  esters,  the  repulsion  of  the  carboxyl 
and  carbethoxy  groups  causes  the  hydroxyl  groups  to  approach 
more  closely  together  in  the  active  and  racemic  forms  than  in  the 
meso  form,  as  is  evidenced  by  the  greater  increase  produced  in  the 
conductivity  of  boric  acid  in  the  former  cases.  The  mutual  repul¬ 
sion  of  phenyl  groups  is  demonstrated  by  the  greater  dissociation 
constant  for  the  acetone  compound  of  racemic  hydrobenzoin 
(A25=8-55)  than  for  the  meso  form  (ir25=0-44),  in  agreement  with 
the  boric  acid  conductivity  measurements  and  by  the  easy  transition 
of  isostilbine  (cis)  into  the  trans  form.  The  ready  transformation 
of  alio-  into  ordinary  cinnamic  acids  and  the  heats  of  combustion 
of  a  large  number  of  substituted  cinnamic  and  coumaric  acids  aTe 
cited  as  evidence  of  the  mutual  repulsion  of  the  phenyl  and  carboxyl 
groups.  The  action  of  dilute  acids  on  the  oxide  of  1 -phenylcy  cio- 
hexane-1  :  2-diol  yields  primarily  the  trans  form  of  the  diol,  but  this 
immediately  reverts  to  the  cis  form,  in  opposition  to  steric  effects, 
due  to  the  repulsion  of  the  phenyl  and  the  2-hydroxyl  group,  a 
result  confirmed  by  the  greater  heat  of  combustion  of  the  trans 
(8136  cal./mol.)  than  of  the  cis  form  (8132  cal./mol.).  Boric  acid 
conductivity  measurements  on  the  tartramides  show  that  the 
carbamide  group  and  the  hydroxyl  group  repel  each  other  with 
greater  force  than  they  do  like  groups.  Thus  the  mean  positions 
of  molecules  are  greatly  dependent  on  all  the  groups  present  and 
on  their  interaction  one  with  another ;  rotatory  power  cannot 
be  a  simple  function  of  the  groups  present,  and  the  principle  of 
optical  superposition  cannot  be  strictly  valid  (cf.  Patterson  and 
Patterson,  A.,  1915,  ii,  78).  J.  W.  B. 

Spectrochemistry  in  the  Ultra-red.  IX.  Origin  of  the 
Absorption  Bands  Incorrectly  Attributed  to  the  Groups 
-CH3  and  -CH2-.  G.  B.  Bonino  (Gazzeita,  1925,  55,  576— 
582). — It  has  been  shown  (Bonino,  A.,  1923,  ii,  711;  this  vol.,  ii, 
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838)  that  (a)  even  compounds  not  containing  carbon  exhibit  an 
absorption  band  at  3-4  jj.,  (b)  in  its  variation  from  compound  to 
compound,  the  maximum  absorption  coefficient  of  this  band 
quantitatively  follows  the  variation  in  the  number  of  hydrogen 
atoms  and  is  independent  of  the  number  of  carbon  atoms  present. 
On  the  basis  of  the  Julius  hypothesis,  that  the  absorption  band  in 
question  is  due  to  the  oscillation  of  the  -CH3  or  -CH2-  groups 
about  the  positions  of  equilibrium  to  which  they  are  constrained 
by  the  valency-bonds  which  connect  them  to  the  rest  of  the  mole¬ 
cule,  although  the  effect  of  the  small  difference  in  the  masses  of  _CH3 
and  _CH2~  on  the  position  of  the  absorption  maximum  would  be 
inappreciable,  the  value  of  K  in  the  formula,  v={K fm)^ }2n  (Kratzer, 
A.,  1921,  ii,  142)  would  be  twice  as  great  for  ~CH2_  as  for  ~CH3. 
Again,  if  the  hydrogen  atoms  of  ethane  are  substituted  by  halogen 
atoms,  the  above  formula  shows  that  Xmax.  (X  at  the  absorption 
maximum)  would  increase  with  the  number  of  substituted  halogen 
atoms ;  but  experiment  shows  that  all  such  halogen  derivatives 
have  Xma3:.  3*4{x  (approx.).  If  the  Julius  hypothesis  is  accepted,  it 
must  be  assumed  that  the  valency-attraction  between  the  carbons 
in  pentachloroethane  is  seven  times  that  between  the  carbons  in 
ethane,  a  conclusion  contrary  to  all  known  facts.  The  hypothesis 
also  fails  when  confronted  by  the  facts  that  completely  halogenated 
compounds  give  no  band  at  3-4  |x  and  that  the  position  of  the 
corresponding  band  for  the  compound  CX3‘CX3  is  the  same  as  that 
of  the  corresponding  band  for  the  compounds  CX2‘CX2.  It  there¬ 
fore  appears  that  the  absorption  band  at  3-4  \±  in  the  spectra  of 
compounds  containing  hydrogen  linked  to  carbon  is  due  to  the 
vibration  of  hydrogen  atoms  about  the  positions  of  equilibrium 
to  wfliich  their  valency  bonds  constrain  them  (cf.  Ellis,  A.,  1924,  ii, 
218,  219).  W.  E.  E. 

X-Ray  Methods  of  Supplementing  and  Correcting  Crystal¬ 
lographic  Data.  K.  Yardley  (Phil.  Mag.,  1925,  [vi],  50,  864 — - 
878). — The  limitations  of  the  usual  goniometric  and  X-ray  methods 
of  determining  the  dimensions  and  symmetry  of  the  unit  cell  of  a 
crystal  are  discussed,  and  it  is  shown  how  one  method  may  supple¬ 
ment  the  other.  X-Ray  measurements  are  recorded  of  potassium 
hydrogen  chloromaleate,  ammonium  chlorofumarate,  and  ammon¬ 
ium  hydrogen  fumarate,  and  are  used  to  correct  existing  crystallo¬ 
graphic  data.  A.  B.  M. 

Reflection  of  X-Rays  by  Alkali  Halide  Crystals.  (Miss) 
A.  H.  Armstrong,  W.  Duane,  and  R.  J.  Havighurst  (Proc.  Nat. 
Acad.  Sci.,  1925,  11,  218 — 221). — It  is  shown  that  crystals  of 
caesium  iodide  and  of  potassium  iodide  are  wont  to  exhibit  abnormal 
peaks  in  their  X-ray  spectra,  and  that  these  peaks  are  probably 
due  to  rays  reflected  by  small  displaced  crystals  in  the  main  mass. 

R.  W.  L. 

Reflection  of  X-Rays  in  Potassium  Bromide  Crystals. 

H.  Kulenkampff  ( Physikal .  Z.,  1925,  26,  657 — 658). — Early 
experiments  by  Duane  and  his  colleagues  seemed  to  show  that 
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alkali  halide  crystals  reflect  the  lines  of  the  K- series  of  the  halogen 
atoms.  This  has  not  been  confirmed  by  later  work.  The  author 
has  examined,  both  by  the  revolving  crystal  method  and  by  the 
Seemann  method,  potassium  bromide  crystals  which,  on  account 
of  their  small  size,  were  not  likely  to  contain  structural  irregularities, 
and  has  found  no  selective  reflection  of  noticeable  intensity  indic¬ 
ated  on  a  photographic  plate.  M.  S.  B. 

Compton  Effect  with  Hard  X-Rays.  D.  L.  Webster  and 
P.  A.  Boss  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  224 — 226). — A  short 
preliminary  note  indicating  the  scope  of  the  research  and  citing 
the  evidence  obtained  with  rays  scattered  by  glass  and  by  graphite 
which  is  in  good  quantitative  agreement  with  the  predictions  of 
Compton’s  theory.  R.  W.  L. 

Wave-lengths  of  Scattered  X-Rays.  S.  K.  Allison  and 
W.  Duane  ( Physical  Rev.,  1925,  [ii],  26,  300 — 309). — The  scattering 
of  molybdenum  Kol  rays  by  aluminium  and  lithium  has  been 
examined,  and  isolated  experiments  have  been  performed  using 
beryllium,  carbon,  sodium,  sodium  chloride,  magnesium,  and 
sulphur  as  scatterers.  The  shift  of  the  maximum  intensity  of  the 
modified  band  is  in  agreement  with  Compton’s  quantum  theory  of 
scattering.  For  lithium,  the  width  of  the  modified  band  is  greater 
than  that  permitted  by  Compton’s  equation.  Experiments  in  which 
tungsten  primary  rays  were  employed  were  less  trustworthy,  but 
the  radiation  was  shifted  as  expected.  Ross’  observation,  that  the 
relative  intensity  of  the  shifted  peak  is  greater  for  a  given  element 
than  in  the  scattering  of  molybdenum  rays,  was  confirmed. 

A.  A.  E. 

Directed  Quanta  of  Scattered  X-Rays.  A.  H.  Compton 
and  A.  W.  Simon  (Physical  Rev.,  1925,  [ii],  26,  289 — 299). — As  a 
result  of  measurements  of  the  direction  of  X-ray  scattering  on 
stereoscopic  cloud  expansion  photographs,  it  is  held  proved  that 
a  large  proportion  of  the  scattered  X-rays  proceed  in  directed 
quanta  of  radiant  energy.  The  conclusion  supports  the  view  that 
energy  and  momentum  are  conserved  during  the  interaction  between 
radiation  and  individual  electrons,  but  appears  irreconcilable  with 
the  view  of  the  statistical  production  of  recoil  and  photoelectrons 
proposed  by  Bohr,  Kramers,  and  Slater.  A.  A.  E. 

Non-existence  of  the  Clark-Duane  Secondary  Spectra  from 
Faultless  Crystals.  A.  P.  Weber  ( Z .  Physik,  1925,  33,  767 — 
776). — Photographs  were  taken  of  X-rays  reflected  from  faultless 
crystals  of  potassium  bromide,  rubidium  alum,  and  copper  sulphate, 
using  the  Seemann  knife-edge  method ;  the  intensities  of  the  lines 
were  measured  by  means  of  a  Moll  photometer.  No  secondary 
lines  appeared.  E.  B.  L. 

Asymmetric  Emission  of  Electrons  Produced  by  X-Rays. 

II.  W.  Seitz  (Physical.  Z.,  1925,  26,  610—615;  cf.  this  vol., 
ii,  168). — Previous  work  has  been  extended  to  determine  whether 
the  asymmetrical  emission  of  electrons  from  a  metal  film  placed  in 
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a  beam  of  X-rays  is  confined  to  electrons  from  the  outer  levels,  or 
extends  to  those  from  the  X-ray  levels.  With  a  copper  film  asym¬ 
metrical  emission  of  electrons  from  the  K-  and  .L-levels  occurs,  the 
asymmetry  being  the  greater  in  the  case  of  the  A-electrons.  The 
asymmetry  of  emission  is  less  with  silver  than  with  copper.  With 
lead  the  asymmetry  is  slight,  although  the  ratio  of  the  electron- 
emission  from  the  surface  from  which  the  X-rays  emerge  to  that 
from  the  incident  surface  increases  in  the  region  of  high  electron 
velocities.  E.  G.  T. 

X-Ray  Investigation  of  Black  (“Metallic")  Phosphorus. 

G.  Linck  and  H.  Jung  ( Z .  anorg.  Ghem.,  1925,  147,  288 — 292). — 
The  density  of  “  metallic  ”  phosphorus  is  df  2-699.  The  X-ray 
diagram  yields  the  lattice  constants  a=5-96  A.,  a=60-47°,  corre¬ 
sponding  with  eight  atoms  per  unit  rhombohedral  cell.  The  A- 
parameter  is  approximately  0-17.  A.  G. 

Crystal  Structure  of  Manganese.  A.  Westgren  and  G. 
Phragmen  (Z.  Physik,  1925,  33,  777 — 788). — X-Ray  photograms 
show  that  a-manganese  which  is  stable  at  the  ordinary  temperature 
is  cubical ;  at  higher  temperatures,  it  changes  into  a  [3-form,  likewise 
cubical  but  slightly  denser.  Electrolytic  manganese  is  tetragonal, 
but  has  the  same  density  as  a.  Carbon  dissolves  in  manganese  in 
the  same  way  as  in  iron,  not  by  replacing  atoms  of  the  metal,  but  by 
lying  between  them.  E.  B.  L. 

Structure  of  Aragonite.  S.  I.  Tomkeieff  (Min.  Mag.,  1925, 
20,  408 — 434). — Based  on  the  X-ray  measurements  of  W.  L.  Bragg 
(A.,  1924,  ii,  109),  a  new  structure  (leptonic)  model  is  proposed  for 
aragonite,  although  this  does  not  explain  the  intensities  of  the 
X-ray  spectra.  The  new  model,  which  belongs  to  the  space-group 
C2f},  explains  the  ready  transformation  of  aragonite  into  calcite 
and  also  the  shapes  of  the  etch-figures  developed  by  the  action  of 
acid  on  the  different  crystal-faces.  L.  J.  S. 

“  Somatoid  "  Forms.  Y.  Kohlschutter  and  C.  Egg  (Helv- 
Chim.  Acta,  1925,  8,  457 — 469). — The  occurrence  is  discussed  of 
minute  particles  of  definite  shape  and  structure  which  are  deposited 
from  mixed  solutions  and  do  not  consist  of  a  pure  crystalline  form. 
These  “  somatoid  ”  forms  depend  for  their  characteristic  shapes 
on  the  presence  of  impurities  which  influence  crystal  habit,  twinning, 
and  rate  of  crystallisation,  and  are  regarded  as  definite  physico¬ 
chemical  units  of  individual  character.  The  phenomenon  is  dis¬ 
cussed  with  reference  to  the  deposition  of  calcium  carbonate  from 
solutions  of  the  hydrogen  carbonate  in  a  current  of  air  and  in 
presence  of  a  variety  of  added  impurities  such  as  salts  of  the  alkali 
metals,  magnesium,  strontium,  and  the  heavy  metals,  and  colloidal 
substances  such  as  dyes.  The  first  influence  of  the  salts  is  to  retard 
crystallisation  and  to  favour  the  less  stable  forms — the  faces  of 
higher  indices,  the  less  stable  crystal  system,  and  finally  a  hydrated 
calcium  carbonate.  The  dyes  cause  first  a  modification  of  crystal 
habit  and  then  the  deposition  of  definite  shapes  characteristic  of  the 
individual  dye  used,  these  effects  being  attributed  to  interference 
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with  crystallisation  by  adsorption  on  to  the  surface  of  the  growing 
crystal.  The  “  somatoid  ”  forms  are  also  obtained  in  the  presence 
of  cobalt  and  nickel  salts  which  yield  colloids  in  solution,  and  the 
particles  may  be  either  modified  crystal  growths  or  complex  aggre¬ 
gates  consisting  partly  of  colloidal  material  and  not  essentially 
crystalline  in  origin.  The  influences  which  contribute  to  their 
formation,  such  as  lattice  forces,  retardation  of  diffusion  by  colloidal 
material,  and  the  forces  in  the  surface  layer,  are  discussed  in  detail. 

G.  M.  B. 

Alterations  of  the  Habit  and  of  the  Modification  of  Calcium 
Carbonate  by  Substances  in  Solution.  V.  Kohlschutter 
and  C.  Egg  ( Helv .  Chim.  Acta,  1925,  8,  470 — 490;  cf.  preceding 
abstract). — Calcium  carbonate  is  deposited  from  a  calcium  hydrogen 
carbonate  solution  below  30°  in  the  form  of  primary  calcite  rhombo- 
hedra,  but  above  30°  aragonite  is  obtained.  With  increasing  con¬ 
centrations  of  other  salts  present,  such  as  sodium  or  potassium 
chloride,  negative  rhombohedra  are  deposited  which  are  more  and 
more  acute,  crystallisation  being  slower  and  the  number  of  crystals 
fewer.  Still  higher  concentrations  of  various  salts  cause  the 
hydrate  CaC03,6H20  to  separate.  The  surface  forces  and  energy 
relations  involved  in  the  production  of  these  different  crystals  are 
discussed  in  detail.  G.  M.  B. 

Crystalline  Structure  of  Perowskite.  G.  R.  Levi  and  G. 
Natta  (Atli  Ii.  Accad.  Lined,  1925,  [vi],  2,  39—46). — X-Ray 
examination  by  the  Debye-Scherrer  method  indicates  for  perowskite 
a  face-centred  cubic  lattice.  In  the  conditions  employed,  however, 
this  method  gives  less  exact  data  than  the  optical  and  other  physical 
data  employed  in  determining  the  true  symmetry  of  crystals. 
Laue’s  method  confirms  the  view  that  the  structure  of  perowskite 
is  virtually  that  of  a  face-centred  cube,  the  elementary  cell  having 
the  side  7*68  A.  and  containing  8  mols.  of  CaTi03.  The  crystal¬ 
lographic  and  optical  results  indicate  that  the  pseudo-cube  of  perow¬ 
skite  is  composed  of  the  two  rhombic  forms  (001)  and  (110),  and  of 
the  Laue  diagrams  corresponding  with  the  three  pairs  of  faces  of  the 
pseudo-cube  two  are  similar  and  the  third  is  different.  The  fact  that 
the  symmetry  of  the  photograms  is  apparently  of  higher  order  than 
that  of  rhombic  crystals  is  possibly  the  result  of  superposition  of 
differently  oriented  lamellae.  T.  H.  P. 

Structure  of  Kaolin.  Theory  of  the  Structure  of  Silicates. 

M.  Dominikiewicz  ( Rocz .  Chem.,  1925,  5,  252 — 290). — The  space 
configuration  of  quartz  is,  on  the  basis  of  its  crystal  form,  of  its 
property  of  rotating  the  plane  of  polarised  light,  and  of  the  tend¬ 
ency  of  oxy-silicon  compounds,  e.g.,  silicoformaldehyde,  to  form 
rings  containing  six  silicon  atoms,  assumed  to  consist  of  spirally 
disposed  rings  each  containing  alternately  six  silicon  and  six  oxygen 
atoms.  On  this  assumption,  the  structural  formulae  of  various 
silicic  acid  derivatives  are  deduced.  The  difference  between  ortho- 
and  meta-silicates  depends  only  on  different  quantitative  relation¬ 
ships  between  the  metal  and  silicic  acid,  with  the  probability  that 
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for  salts  of  bivalent  metals  two  silicic  acid  nuclei  are  joined  by  the 
metal.  For  the  aluminosilicates  only  this  type  of  formula  can  be 
considered,  and  the  structure  of  semi -hydrated  kaolin,  H^Al^Si^Ogg, 
containing  four  silicic  acid  nuclei  joined  by  -OAhO-  groups  is  given. 
From  this  follows  directly,  by  hydration,  the  structure  of  kaolin. 
This  hydration  is  an  ionic  reaction,  taking  place  at  the  eight 
-Si  *OAl-  groups  of  the  two  inner  saturated  rings,  and  at  the  four 
free  ISilO  groups  in  the  two  outer  unsaturated  rings.  At  these 
eight  inner  hydration  points  various  other  addition  processes  may 
occur,  giving  rise  to  other  minerals  connected  genetically  with 
kaolin,  such  as  margarite,  prismatine,  nephelite,  etc.  R.  T. 

Crystallographic  Investigation  of  Diopside  from  Saulera 
(Val  d’Ala).  M.  Luciano  (Mem.  Accad.  Lincei,  1924,  [v],  14, 
886 — 898). — Measurements  of  crystals  of  diopside  from  Saulera 
give  :  a  :  b  :  c  =1-0931  :  1  :  0-5892,  p=  105°  47-5',  d  3-289.  Contrary 
to  Striiver’s  statement,  these  crystals  differ  distinctly  from  those  of 
Testa  Ciarva.  T.  H.  P. 

Crystal  Structure  of  Silver  Phosphate  and  Silver  Arsenate. 

R.  W.  G.  Wyckofe  ( Amer .  J.  Sci.,  1925,  [v],  10, 107— 118).— Crystals 
of  silver  phosphate  and  arsenate  have  been  studied  by  the  Laue 
and  the  powder  methods  of  X-ray  analysis.  Two  molecules  are 
contained  in  the  unit  cube.  The  atomic  arrangement  is  a  new  one, 
and  the  corresponding  space-group  is  probably  Te— 4.  The  position 
of  the  oxygen  atoms  could  not  be  established  in  either  crystal. 
The  length  of  the  edge  of  the  unit  cube  is  6-00  A.  for  silver  phosphate 
and  6-12  A.  for  the  arsenate.  S.  B. 

Crystal  Structures  of  the  Sulphides  of  Mercury.  H.  E. 

Buckley  and  W.  S.  Vernon  (Alin.  Mag.,  1925,  20,  382 — 392). — 
X-Ray  examination  of  precipitated  black  mercuric  sulphide  (corre¬ 
sponding  with  metacinnabarite)  shows  the  structure  to  be  of  the 
zinc-blende  type  with  the  edge  of  the  unit  cell  a= 5-854  A.  Cinna¬ 
bar  examined  by  the  powder  method  gives  spacings  corresponding 
with  a  hexagonal  space-lattice  (Z)34)  with  three  molecules  per  unit  cell 
of  dimensions  a=4-160,  c=9-540  A.  The  mercury  atoms  are 
arranged  on  a  simple  rhombohedral  lattice,  whilst  the  sulphur  atoms 
form  spirals  (of  radius  0-87  A.)  running  parallel  to  the  vertical  axis, 
corresponding  with  the  optical  activity  of  cinnabar.  L.  J.  S. 

Crystallographic  Data  for  Some  Organic  Compounds. 

G.  Greenwood  (Min.  Mag.,  1925,  20,  393 — 405). — Details  are 
given  for  the  following  menthyl  and  glyoxaline  derivatives  :  menthyl 
bromomethylenephenylhydrazonecarboxylate,  menthyl  bromo- 
methylene-p-tolylhydrazonecarboxylate,  4  :  5-dibromo-l -methyl  - 
glyoxaline  hydrochloride  (monoclinic),  glyoxaline-4(5)-sulphonic 
acid  (tetragonal),  2-methylglyoxaline-4(5)-sulphonie  acid  (mono¬ 
clinic),  4(5)-bromoglyoxaline-5(4)-sulphonic  acid  (monoclinic), 
4(5)-  bromo  -  2  -  methy lgly oxaline-5  (4 )  -  sulphonic  acid  ( orth  orhombic ) , 
5-bromo-l-methylglyoxaline-4-sulphonic  acid  (monoclinic),  and 
also  for  triphenylphosphine  oxide,  p-tolueneazobenzylformald- 
oxime  (this  vol.,  i,  1193),  a  fission  product  of  lupulon,  and 
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5-carboline.  The  range  in  symmetry  of  the  glyoxaline  compounds 
is  noted.  L.  J.  S. 

Significance  of  the  Magnetism  of  the  Rare  Earths.  F. 

Htjnd  (Z.  Physilc,  1925,  33,  855 — 859). — From  a  consideration  of 
the  distribution  of  the  electrons  the  magneton  numbers  are  calcul¬ 
ated  for  the  elements  with  atomic  numbers  54  to  68,  and  are  in  good 
agreement  with  the  numbers  calculated  from  experiments  on  the 
magnetic  properties  of  the  elements.  E.  B.  L. 

Magnetic  Researches.  XXVII.  Magnetic  Properties  of 
some  Paramagnetic  Chlorides  at  Low  Temperatures.  H.  R. 

Woltjer  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  536 — 
543). — The  dependence  of  the  magnetic  susceptibilities  of  anhydrous 
chromium,  cobalt,  and  nickel  chlorides  on  field  strength  and 
temperature  has  been  studied,  the  magnetisation  being  determined 
from  the  attraction  exerted  on  a  small  quantity  of  the  substance  in 
a  non-homogeneous  magnetic  field.  Down  to  the  temperature  of 
liquid  nitrogen,  the  susceptibility  is  independent  of  field  strength, 
but  at  the  temperature  of  liquid  hydrogen  the  susceptibility  of 
chromium  chloride  decreases,  whilst  that  of  cobalt  and  nickel 
chlorides  increases  with  the  field.  For  a  given  field  strength,  the 
susceptibility  of  chromium  chloride  increases  with  falling  tem¬ 
perature  and  of  cobalt  chloride  decreases  slightly;  that  of  nickel 
chloride  is  independent  of  temperature  except  for  weak  fields, 
where  it  decreases  slightly.  Down  to  64°  Abs.  all  obey  Weiss’  law, 
x{T—Q)—C,  where  x  is  the  susceptibility,  T  the  absolute  tem¬ 
perature,  C  a  constant,  and  0  has  the  values  32-5°,  20°,  and  67°  for 
the  chlorides  of  chromium,  cobalt,  and  nickel,  respectively. 

M.  S.  B. 

Further  Experiments  with  Liquid  Helium.  Magnetic 
Researches.  XXVIII.  Magnetisation  of  Anhydrous  Chrom¬ 
ium,  Cobalt,  and  Nickel  Chlorides  at  Very  Low  Temperatures. 

H.  R.  Woltjer  and  H.  K.  Onnes  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1925,  28,  544 — 549;  cf.  preceding  abstract). — The 
magnetisation  curves  of  the  three  chlorides  have  been  determined 
at  the  temperatures  of  liquid  hydrogen  and  liquid  helium,  i.e., 
below  the  Curie  temperature.  None  of  the  chlorides  shows  hysteresis 
or  residual  magnetism.  Chromium  chloride  is  ferromagnetic  to  this 
extent,  that  its  susceptibility  decreases  with  increasing  field  strength. 
The  magnetisation  curves  for  nickel  and  cobalt  chlorides  are  at  first 
convex  to  the  axis  of  magnetic  field,  becoming  linear  for  higher 
fields.  At  very  low  temperatures  the  connexion  between  mag¬ 
netisation  and  field  strength  for  all  the  chlorides  appears  to  be 
independent  of  temperature.  M.  S.  B. 

Orientations  of  Crystals  in  Electrodeposited  Metals. 

R.  M.  Bozorth  ( Physical  Rev.,  1925,  [ii],  26,  390 — 400). — When 
examined  by  the  Debye-Seherrer  X-ray  method,  electrodeposited 
films  of  copper,  zinc,  and  cadmium  are  found  to  have  the  crystals 
oriented  at  random,  whilst  those  of  iron,  nickel,  and  cobalt  have 
special  orientations.  In  the  case  of  iron,  the  (111)  planes  tend  to 
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lie  parallel  to  the  surface,  as  do  also  the  (100)  or  (211)  planes  of 
nickel.  Cobalt  is  less  markedly,  and  silver  only  slightly,  oriented. 
The  production  of  orientation  is  ascribed  to  the  tension  present  in 
the  foils,  presumably  due  to  hydrogen  being  deposited  with  the 
metal;  the  metallic  atoms  take  up  positions  farther  apart  than 
normally,  but  as  successive  layers  are  added,  the  hydrogen  diffuses 
from  the  innermost  layers,  leaving  the  metal  in  a  state  of  stress. 

A.  A.  E. 

Very  Thin,  Transparent  Metal  Films.  C.  Muller  ( Sitzungs - 
her.  Preuss.  Akad.  Ifiiss.  Berlin ,  1925,  464 — 470). — Extremely  thin 
films  of  nickel,  gold,  platinum,  silver,  and  iron  have  been  obtained 
by  a  modification  of  the  method  of  electro-deposition  on  a  thicker 
base,  followed  by  the  solution  of  the  latter.  The  exact  details  of  the 
process  are  not  given,  but  it  is  stated  that  the  metal  film  is  coated 
with  a  thin  protective  layer  which  is  very  soluble,  so  that  in  the 
freeing  of  the  film  from  its  support  it  is  exposed  to  the  solvent  only 
in  the  last  stages  of  the  process.  Greater  homogeneity  of  the  film 
is  thus  obtained.  Films  of  gold  and  nickel  of  0-01  /x  thickness,  and 
of  the  other  metals  of  0-04  /x  thickness,  were  obtained.  The  strength 
and  elasticity  of  the  nickel  films  are  considerable ;  a  0-04  /x  foil,  6  cm. 
in  diameter,  has  an  elasticity  of  1  mm.,  and  a  thicker  foil,  0*25 /x  in 
thickness,  supported  by  a  gauze,  withstood  the  pressure  of  a  25  cm. 
mercury  column.  The  thickness  of  the  heavier  foils  was  estimated 
from  their  weight  and  bulk  density,  and  that  of  the  thinner  foils  by 
the  amount  of  current  used  in  their  deposition  compared  with  that 
required  for  thicker  foils  of  equal  area.  The  thickness  of  the 
thinner  foils  corresponded  with  a  layer  of  30  atoms  only.  The 
transparency  of  the  films  was  high,  permitting  the  photographing 
through  them  of  a  finely  ruled  scale.  Those  of  gold  showed  a 
maximum  transparency  near  5500  A.  In  reflected  light,  gold  films 
of  0*04  /x  thickness  appeared  golden-yellow,  those  of  0  02 /x  a  deep 
rose.  The  surface  of  the  thinnest  films,  under  high  magnification, 
appeared  glassy  and  structureless,  and  their  polarising  effect  was 
negligible.  When  heated  in  an  oxidising  atmosphere,  a  nickel 
foil,  0-03 — 0-04  /x  thick,  increases  greatly  in  transparency.  The 
reconversion  of  this  film  to  its  original  condition  by  heating  in 
hydrogen  shows  this  to  be  due  to  oxidation,  and  not  to  loss  of 
nickel.  The  current-carrying  capacity  of  the  films,  owing  to  their 
large  radiating  surfaces,  is  high.  A  nickel  foil,  0-04  /x  thick,  will 
carry  0  3  amp.  per  cm.  width  without  oxidising.  Applications  of 
these  foils,  based  on  their  elasticity  and  conductivity,  are  suggested. 

F.  G.  T. 

Plasticity  of  Single  Crystals.  W.  P.  Davey  (J.  Physical 
Chem.,  1925,  29,  1211 — 1214). — A  consideration  of  the  positions  of 
the  planes  of  maximum  atomic  density  (cf.  A.,  1923,  ii,  768)  indicates 
that  plastic,  ductile,  and  malleable  metals  have  face-centred  cubic 
structures,  whilst  relatively  non-plastic  metals  have  body-centred 
cubic  structures.  Iron  is  fairly  plastic,  but  has  the  latter  structure. 
Crystals  of  simple  cubic  structure  have  practically  no  plasticity. 
Single  metal  crystals  which  are  ductile  in  the  cold  along  certain 
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axes  have  a  “  hexagonal  close-packed  ”  structure ;  primary  slip 
occurs  in  the  (001)  planes  when  the  axial  ratio  exceeds  1-735  ( e.g ., 
zinc),  and  in  the  (100)  planes  when  it  is  less  than  this  number.  A 
single  zinc  crystal  stretched  beyond  its  elastic  limit  exhibits  “  block- 
slip  ”  along  the  (100)  planes  to  a  much  greater  extent  than  along  the 
(001)  planes,  in  agreement  with  the  above  theory.  S.  K.  T. 

Heat  of  Formation  of  Lead  Carbonate.  A.  L.  Marshall 
and  B.  Bruzs  (J.  Physical  Chem.,  1925,  29,  1184 — 1186). — The 
heats  of  the  reactions  (1)  Pb0-j-C02=PbC03  and  (2)  PbO+ 
PbC03=PbO,PbC03  have  been  determined.  The  method  used 
consisted  in  dissolving  lead  oxide,  lead  carbonate  (as  cerussite), 
and  PbO,PbC03  in  dilute  nitric  acid,  using  a  calorimeter  similar  to 
that  described  by  U.  Fischer  ( Z .  anorg.  Chem.,  1912,  78,  57).  From 
the  heats  of  solution  thus  measured,  the  heats  of  reaction  have  been 
calculated.  The  values  of  AH  given  for  (1)  and  (2)  are  —21,100 
and  —340  cal.,  respectively.  The  values  of  AH  calculated  by  the 
authors  from  the  data  given  by  Thomsen  (“  Thermochemische 
Untersuchungen,”  III,  333,  442)  and  by  Berthelot  (“  Thermo- 
chemie,”  II,  345)  for  the  reaction  Pb0+C02=PbC03  are  —22,200 
cal.  and  —19,400  cal.,  respectively,  the  new  value  —21,100  cal. 
being  approximately  their  mean.  L.  S.  T. 

Method  of  Determining  Molecular  Weight.  G.  Bastelli 
( Gazzetta ,  1925,  55,  552 — 554;  cf.  Barger,  T.,  1904,  85,  286;  Bast, 
A.,  1921,  ii,  623). — Two  solutions,  one  of  a  standard  substance  and 
the  other  of  an  unknown,  of  equal  concentration,  each  contained  in  a 
calibrated  glass  tube  of  2  mm.  uniform  internal  diameter,  ending  in  a 
bulb,  are  allowed  to  evaporate  into  a  bulb  containing  an  absorbent 
medium.  After  some  hours,  the  amounts,  a  (from  the  solution  of 
the  standard)  and  b,  of  the  solvent,  which  have  left  the  two  solutions, 
are  read  from  the  respective  changes  in  the  lengths  of  the  columns  of 
solution.  Then  M^—M^bla,  where  Mx  and  M2  are  the  known  and 
the  unknown  molecular  weights,  respectively.  The  method  affords 
moderately  accurate  results.  W.  E.  E. 

Cryoscopic  Measurements  with  Benzene.  E.  B.  Jones 
and  C.  B.  Bury  (J.  Chem.  Soc.,  1925,  127,  1947—1951 ;  cf.  Brown 
and  Bury,  this  vol.,  ii,  32). — The  use  of  benzene  for  cryoscopic 
measurements  has  been  studied,  using  dry  benzene  in  the  presence  of 
phosphoric  oxide  or  alumina,  and  moist  benzene  in  the  presence  of  the 
salt  hydrate  pair  Na2S04,0— 10H2O,  and  also  saturated  with 
water.  In  calculating  the  molecular  weights,  little  e  r  is  intro¬ 
duced  by  neglecting  the  water  content  of  the  benzene,  p^vided  that 
it  is  kept  constant  during  the  experiments.  Azobenzene,  triphenyl- 
methane,  picric  acid,  and  trinitrotoluene  show  no  definite  evidence 
of  solvation  when  dissolved  in  benzene,  although  they  crystallise  with 
1  mol.  of  benzene  of  crystallisation.  W.  H.-B. 

Resistance  of  Platinum  Films  in  Presence  of  Hydrogen. 

A.  W.  Gauger  (J.  Amer.  Chem.  Soc.,  1925,  47,  2323— 2325).— The 
electrical  resistance  of  thin  platinum  films  deposited  on  glass  by 
thermal  evaporation  of  the  metal  in  a  vacuum  decreases  with  time, 
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the  temperature  coefficient  of  resistance  being  the  reverse  of  that  for 
the  bulk  metal.  In  two  experiments  out  of  three,  the  presence  of 
hydrogen  increased  the  resistance  of  the  film.  The  deposition  of  the 
films  is  slow  in  starting  at  the  ordinary  temperature,  but  is  rapid 
when  once  started;  at  liquid  air  temperatures,  the  deposition  is 
rapid,  but  at  high  temperatures  no  film  will  form.  The  results, 
which  were  not  reproducible  at  will,  indicate  that  such  films  consist 
of  numerous  small  aggregates  of  metal.  S.  K.  T. 

Optical  Constants  of  Magnesium  and  Zinc  Crystals. 

M.  E.  Graber  ( Physical  Rev.,  1925,  [ii],  26,  380 — 389). — By  means 
of  the  crystelliptometer  (polarimetric  method)  the  optical  constants 
of  magnesium  and  zinc  have  been  measured  between  4160  and 
6500  A.,  and  4550  and  6500  A.,  respectively,  values  of  the  re¬ 
fractive  index,  index  of  absorption,  and  reflecting  power  for  the 
horizontal  and  vertical  positions  of  the  crystal  being  tabulated. 

A.  A.  E. 

Characteristics  of  Tungsten  and  the  Candle  Power  of  a 
Black  Body.  C.  Zwikker  (Proc.  K.  A  had.  Wetensch.  Amsterdam, 
1925,  28,  499 — 502). — Measurements  have  been  made  between 
1200°  and  3400°  Abs.  of  the  following  properties  of  tungsten  : 
spectral  emissivity  and  brightness  temperature  (both  for  X=0-665), 
colour  temperature,  electrical  resistance,  total  radiation,  brightness, 
thermionic  emission,  rate  of  vaporisation,  thermal  conductivity, 
and  (for  the  range  1800 — 2400°  Abs.)  of  the  Thomson  effect.  The 
electron  emission  is  given  by  i—Q0-2T2e~blT  amp. /cm.2,  where 
6=52230.  The  rate  of  evaporation  was  determined  from  the 
decrease  in  diameter  of  a  glowing  tungsten  filament  maintained  at  a 
constant  temperature,  and  is  expressed  by  the  formula 

log  ra=lT92—4-84x  104/T— 0-368  log  T-0-00016T. 

The  colour  temperature  of  tungsten  at  a  temperature  T  is  defined 
as  the  temperature  of  a  black  body  giving  the  same  energy  dis¬ 
tribution  in  the  visible  spectrum  as  the  tungsten.  The  ratio  of  the 
candle  power  Bx  of  the  black  body  at  Tc  to  the  candle  power  B2  of 
tungsten  at  S  is  given  by  BllB2=e<-cl'2'zWls~1lTe\  where  Tc  and 
8  are  the  colour  and  brightness  temperatures,  respectively,  and 
C  is  a  constant.  Measurements  of  the  candle  power  of  a  black 
body,  in  conjunction  with  determinations  of  the  brightness  of  a 
tungsten  filament,  give  0-00146  watt  per  international  candle  as  the 
lowest  value  of  the  mechanical  equivalent  of  light.  F.  G.  T. 

Specific  Heat  of  the  Hydrogen  Molecule.  A.  Predvoditelev 
( Z .  Physik,  1925,  34,  178 — 183). — A  formula  is  obtained  by  consider¬ 
ing  the  hydrogen  molecule  as  a  rotating  dipole,  without  introducing 
quantum  theory,  and  is  in  satisfactory  agreement  with  experiment, 
particularly  for  low  temperatures.  A  relationship  is  deduced 
between  the  energy  of  rotation  and  the  b.  p.  E.  B.  L. 

Ratio  of  Specific  Heats  of  Hydrogen.  J.  R.  Partington 
and  A.  B.  Howe  {Proc.  Roy.  Soc.,  1925,  A,  109,  286 — 291). — The 
ratio  of  the  specific  heats  of  hydrogen  has  been  redetermined,  and  is 
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given  as  l*4113i0-0002.  The  previous  determinations  of  the 
specific  heats  of  hydrogen  are  discussed.  S.  B. 

Heat  Capacity  of  Solid  Aliphatic  Crystals.  E.  0.  Salant 
(Proc.  Nat.  Acad.  Sci.,  1925,  11,  227 — 231). — On  the  basis  of  the 
assumptions  inherent  in  the  Debye  and  Einstein  functions  of  a 
linear  oscillator,  and  in  the  Lindemann  m.  p.  formula,  the  author 
proceeds  to  develop  an  expression  for  the  atomic  heat  for  a  com¬ 
pound  by  a  modification  of  the  formal  expression  of  the 

Neumann-Regnault-Kopp  law.  Values  obtained  in  this  way 
compare  well  with  the  known  data  and  are  given  for  formic  acid, 
oxalic  acid,  methyl,  ethyl,  and  n-butyl  alcohols,  glycerol,  dextrose, 
acetone,  and  carbamide.  It.  W.  L. 

Residual  Affinity  and  Co-ordination.  XXIV.  Heats  of 
Chelation  of  Dithiolated  Metallic  Halides.  G.  T.  Morgan, 
S.  R.  Carter,  and  W.  F.  Harrison  ( J .  Chem.  Soc.,  1925, 127, 1917 — 
1925). — Dimethyldithioethylene  zinc  chloride,  C4H10S2,ZnCl2,  m.  p. 
131°,  is  prepared  by  passing  chlorine  into  a  suspension  of  zinc  dust 
in  ether,  followed  by  addition  of  the  disulphide  to  the  filtered  solu¬ 
tion.  It  is  unstable  in  the  presence  of  moisture.  Dimethyldithio¬ 
ethylene  zinc  iodide,  m.  p.  169°,  is  similarly  prepared,  using  iodine 
in  place  of  chlorine.  Dimethyldithioethylene  cadmium  chloride  and 
bromide  are  prepared  by  the  action  of  the  disulphide  on  dry  alcoholic 
solutions  of  the  halide;  neither  melts  below  285°.  Dimethyl¬ 
dithioethylene  cuprous  iodide  is  prepared  by  saturating  an  aqueous 
solution  of  copper  sulphate  with  sulphur  dioxide,  and  then  adding 
the  organic  sulphide  and  potassium  iodide.  It  is  unchanged  by 
cold  water  and  has  m.  p.  156°  (decomp.).  The  heats  of  reaction  of 
dimethyldithioethylene  with  metallic  halides  are  determined  as 
follows  :  cupric  chloride  14-85  cal.,  cuprous  iodide  5-88  cal.,  zinc 
chloride,  bromide,  and  iodide,  13-21,  15-35,  14-23  cal.,  respectively; 
cadmium  chloride,  bromide,  and  iodide,  12T6,  11-27,  9-96  cal., 
respectively;  mercuric  chloride,  bromide,  and  iodide,  13-23,  1133, 
and  4-83  cal.,  respectively;  stannic  chloride,  bromide,  and  iodide, 
28-06,  19-40,  and  16-58  cal. ;  12-0  cal.  for  the  combination  of  3  mols. 
of  dimethyldithioethylene  with  2  mols.  of  bismuth  iodide  to  form 
the  scarlet  complex  3SMe*C2H4*SMe,2BiI3.  W.  H.-R. 

Heats  of  Formation  of  Quinonechloroimines  and  Quinone- 
dichlorodi-imines.  (Mlle.)  S.  Blaszkovska  (Bull.  Inter.  Acad. 
Polonaise,  1924,  A,  9 — 10,  409 — 428). — In  an  extension  of  previous 
work  by  Swientoslawski  (A.,  1909,  ii,  862)  the  thermal  values  of  the 
processes  whereby  the  hydrochlorides  of  aromatic  diamines  and 
aminophenols  react  in  aqueous  solution  with  chlorine  water  or 
bleaching  powder  to  precipitate  quinonechloroimines  have  been 
evaluated.  The  following  results  have  been  obtained  : — benzidine  : 

C12H8(NH2)2,2HCl+3Cl2=C12H8N2Cl2-f6HCl-f 58-40  Cal., 
C12H8(NH2)2,2HCl+3/2Ca(OCl)2=C12H8N2Cl2+3/2CaCl2  -f  3H20  + 
80-21  Cal. ;  dianisidine  :  C12H6(OMe)2(NH2)2,2HCl+3/2Ca(OCl)2= 
Ci2H6(0Me)2N2Cl2“j-3/2CaCl2-f-3H20“l- 89-72  Cal.;  p-aminophenol  : 

0H-C6H4-NH2,HC1  +  2C12  =  0:C6H4:NC1  +  4HC1  4-  39  92  Cal. ; 

p-amino-p'-hydroxydiphenyl :  0H-C12H8*NH2,HC1+2C12= 
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0.‘C12Hg!NCl+4HCl  -f  30-99  Cal.  The  formation  of  small 
quantities  of  decomposition  products  renders  the  thermal  data 
obtained  for  picramic  acid  untrustworthy.  It  is  not  possible  to 
determine  the  heats  of  formation  of  the  corresponding  bromine 
derivatives,  the  main  reaction  being  always  accompanied  by  a 
bromination  of  the  nucleus. 

From  the  present  data  and  those  of  Swientoslawski  ( loc .  cit.)  on 
p-phenylene-  and  p-naphthylene-diamines  a  mean  value  of  21-92  Cal. 
is  obtained  for  the  difference  between  the  heats  of  reaction  using 
bleaching  powder  and  chlorine  water.  Replacement  of  the  benzene 
nucleus  by  diphenyl  causes  a  mean  decrease  of  9-47  Cal.  in  the  heat 
of  reaction.  Comparison  of  the  thermal  data  for  benzidine  and 
dianisidine  shows  that  the  introduction  of  electropositive  methoxy 
groups  into  the  nucleus  results  in  an  increased  thermal  effect. 

3  :  3' -DimethoxydiphenoquinoneA  :  4 ' -dichlorodi-imine  is  formed  as  a 
reddish-brown,  amorphous,  unstable  precipitate  on  treating  solutions 
of  dianisidine  dihydrochloride  with  bleaching-powder  solution. 

4  :  Q-Dinitro-o-benzoquinone-2-cMoroimine  is  formed  as  a  yellow  pre¬ 

cipitate  on  treating  a  solution  of  picramic  acid  in  presence  of  hydro¬ 
chloric  acid  with  chlorine  water  in  the  cold.  The  substance,  which 
has  not  yet  been  obtained  pure,  is  very  soluble  in  acetone,  acetic 
acid,  and  alcohol.  J.  S.  C. 

Elasticity  Modulus,  Temperature,  and  M.  P.  W.  Widder 
( Physikal .  Z.,  1925,  26,  618 — 622). — Examination  of  data  for 
numerous  metals  shows  that  the  elasticity  modulus  is  a  linear 
function  of  the  temperature,  Et=Eto[l—eto(t—t0)].  If  it  be  as¬ 
sumed  that  the  elastic  modulus  vanishes  at  the  m.  p.,  the  tem¬ 
perature  coefficient  of  the  modulus  at  t0  is  given  by  eto  =1  j(tm—t0), 
where  tm  is  the  m.  p.  It  is  also  shown  that,  for  many  metals,  the 
ratio  of  the  temperature  coefficient  of  the  elasticity  modulus  to  the 
coefficient  of  linear  expansion  at  the  same  temperature  is  approxim¬ 
ately  constant.  The  value  of  this  constant  is  about  60.  The 
divergences  from  this  approximate  relation  are  most  marked  with 
lead,  cadmium,  tin,  manganese,  and  antimony.  F.  G.  T. 

Halides  of  the  Fourth  Group  as  Homopolar  Compounds 
on  the  Basis  of  an  Additive  Relationship  in  M.  P.  A.  Hantzsch 
and  H.  Carlsohn  ( Ber .,  1925,  58,  [R],  1741 — 1746 ;  cf.  Hantzsch, 
this  vol.,  ii,  359;  Paneth  and  Rabinovitsch,  this  vol.,  ii,  760). — • 
The  m.  p.  of  the  halides  of  the  fourth  group  can  be  calculated  from 
the  m.  p.  of  the  n- valent  element  (M)  and  that  of  the  halogen  (X) 
according  to  the  following  empirical  formula :  m.  p.  of  halide— 
(m.  p.  of  M+wXm.  p.  of  X)/(7i+l).  It  appears  therefore  that 
the  atoms  can  be  little  changed  by  the  union  to  form  molecules ; 
this  hypothesis  directly  contradicts  the  deformation  theory  of 
Fajans  and  Joos  (A.,  1924,  ii,  750).  The  applicability  of  the  rule 
to  the  halides  of  titanium,  germanium,  and  silicon  cannot  be  directly 
shown,  since  these  elements  are  associated  in  the  “  free  ”  state  as 
indicated  by  their  high  m.  p.  Since,  however,  the  m.  p.  of  the 
chlorides,  bromides,  and  iodides  of  silicon,  titanium,  germanium, 
and  tin  lie  approximately  on  a  straight  line  when  the  m.  p.  of  the 
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halides  of  one  of  these  elements  as  abscissae  are  plotted  against  the 
m.  p.  of  the  halides  of  another  of  the  elements  just  named  as  ordi¬ 
nates,  the  m.  p.  of  the  halides  may  be  regarded  as  normal  and,  by 
application  of  the  rule,  the  m.  p.  of  “  unassociated  ”  titanium, 
germanium,  or  tin  may  be  calculated.  The  possibility  of  “  chemical 
association  ”  of  the  halides  is  regarded  as  excluded  if  the  relation¬ 
ship,  Abs.  m.  p./Abs.  b.  p.=0-62,  is  fulfilled.  H.  W. 

Rar e-gas  Nature  of  Pseudo-  and  Non-electrolytes  as 
Basis  for  the  Calculation  of  their  M.  P.  and  B.  P.  H.  Carlsohn 
(Ber.,  1925,  58,  [J3],  1747 — 1752;  cf.  Paneth  and  Rabinovitsch, 
this  vol.,  ii,  760). — If  association  is  taken  into  account,  it  is  shown 
that  the  m.  p.  and  b.  p.  of  pseudo-  and  non-electrolytes  are  exactly 
directly  proportional  to  the  m.  p.  and  b.  p.  of  the  rare  gases  corre¬ 
sponding  with  them.  The  halides  of  the  elements  of  the  fourth 
group,  the  hydrides  of  the  metalloids,  and  organic  halides  are  non¬ 
electrolytes  constituted  similarly  to  the  rare  gases.  Association 
is  little  or  non-evident  in  the  solid  inorganic  compounds  or  molten 
organic  derivatives.  H.  W. 

Thermochemical  Researches  on  Diazo  Compounds.  W. 

Swientoslawski  ( Rocz .  Chem.,  1925,  5,  214 — 231). — The  methods 
employed  by  the  author  (cf.  A.,  1920,  i,  336)  for  the  thermochemical 
investigation  of  diazo  compounds  are  described  and  illustrated  by 
the  cases  of  aniline  and  p-bromoaniline.  From  these,  and  from 
previously  published  results  ( loc .  cit.),  the  following  conclusions  are 
reached.  Substitution  in  the  benzene  ring  of  electronegative 
groups  has  not  a  constant  effect  on  the  heats  of  various  reactions 
of  substituted  anilines.  Thus,  where  qam,  q<it>  Qn,  and  are 
respectively  the  heats  of  formation  of  amine  hydrochloride,  of 
diazonium  chloride,  and  of  n-  and  iso- diaz ohy dra te  sodium  salts, 
in  and  the  heats  of  isomerisation  of  the  diazonium  into  the  n-  and 
iso-diazohydrate  forms,  and  A  and  B  the  heats  of  diazotisation  of 
amine  and  of  coupling  of  n-di azohydrate  with  solid  [3-naphthol,  the 
effect  of  electronegative  substituents  is  to  diminish  gam,  Qdz,  and  A , 
and  to  enhance  qi3,  qn,  and  B,  whilst  in  and  ii3  remain  unchanged. 
These  differences  may  be  considerable,  qam  varying  from  7-60  to 
1-81  cal.,  A  from  19-97  to  12-47  cal.,  qn  from  3-77  to  5-65  cal.,  and 
qis  from  8-80  to  11-00  cal.  B  increases  inversely  with  A,  so  that 
A-\-B-\-in—5 0  cal.  is  constant,  and  independent  of  substitution, 
the  derivatives  of  o-  and  p-aminobenzoic  and  of  sulphanilic  acids 
deviating,  however,  from  this  rule.  The  mean  values  of  in  and  t* 
are  +0-5  and  — 2-3  cal.,  and  in  all  cases  qn<qiS,  the  difference  being 
from  5  to  6  cal.  Contrary  to  Hantzsch’s  statement,  iis — in  gives  a 
negative  mean  value  of  about  3  cal.,  although  in  the  case  of  the 
isomerisation  of  salts  heat  is  evolved,  since  qn<qu,  so  that  (gt-,+ 
iis) — (?n+bi)  =+3  cal.,  the  salt  of  p-sulphodiazobenzene  being, 
however,  an  exception  to  this  rule.  R.  T. 

Thermochemical  Researches  on  the  Diazo  Derivatives  of 
Aminophenols.  W.  Swientoslawski  and  (Mlle.)  Z.  Blaszkov- 
ska  {Rocz.  Chem.,  1925,  5,  233 — 251 ;  cf.  preceding  abstract). — 
Certain  reactions  of  picramic  acid  and  of  ^-amino-p'-  hydroxydi- 
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phenyl  are  examined  thermochemically.  The  heats  of  formation 
of  the  hydrochlorides  are,  respectively,  0-746  and  6-0  cal.,  of  form¬ 
ation  of  sodium  salts  10-20  and  6-41  cal.,  of  diazotisation  25-56  and 
19-91  cal.  The  product  of  diazotisation  of  picramic  acid  is  a 
quinonediazide  which  yields  with  sodium  hydroxide  a  normal 
diazohydrate  salt,  9-34  cal.  being  evolved.  The  heat  of  coupling 
of  the  quinonediazide  with  [3-naphthol  is  about  41  cal.  In  the  case 
of  the  aminohydroxydiphenyl,  the  heat  of  formation  of  the  sodium 
salt  of  the  diazohydrate  is  24-13  cal.,  and  of  coupling  -with  (3-naphthol 
about  27  cal.  Picramic  acid  exhibits  greater  divergences  from  the 
properties  of  other  amines  than  the  aminohydroxydiphenyl. 

R.  T. 

Density  and  Atomic  Weight  of  Helium.  E.  P.  Baxter  and 
H.  W.  Starkweather  ( Proc .  Nat.  Acad.  Sci.,  1925, 11,  231 — 234). — 
The  technique  developed  by  the  authors  for  determining  the  density 
of  oxygen  has  been  applied  to  measure  the  density  of  helium.  The 
average  value  for  the  density  of  helium  is  given  as  0-17845  at  0° 
and  760  mm.  at  sea  level  lat.  45°.  R.  W.  L. 

Vapour  Pressure.  I.  Nitroanilines.  J.  F.  T.  Berliner 
and  O.  E.  May  (J.  Amer.  Chem.  Soc.,  1925,  47,  2350— 2356).— The 
vapour  pressures  of  the  isomeric  nitroanilines  have  been  determined 
by  Nelson  and  Senseman’s  method  (A.,  1922,  i,  245)  using  a  U-tube 
levelling  type  of  isoteniscope.  All  three  isomerides  decompose  to 
some  extent  before  their  b.  p.  at  atmospheric  pressure  are  reached, 
jj-nitroaniline  decomposing  completely,  whilst  the  o-compound  is 
only  slightly  decomposed.  Below  the  decomposition  temperatures, 
the  observed  vapour  pressures  agree  closely  with  those  calculated 
from  the  latent-heat  equation.  Determinations  of  the  vaporisation 
entropies  at  a  concentration  of  0 -00507711  per  litre  of  vapour  indicate 
that  the  molten  nitroanilines  are  not  normal  liquids.  R.  B. 

Hypothesis  of  Molecular  Association.  Y.  Rocard  (J.  Phys. 
Radium,  1925,  [vi],  6,  199 — 201). — Duclaux  {ibid.,  1924,  [vi],  5, 
331)  maintains  that  the  equation  of  state  can  be  deduced  equally 
well  by  substituting  the  idea  of  molecular  association  for  van  der 
Waals’  conception  of  internal  pressure,  but  it  is  now  shown  that  this 
association  theory  leads  to  the  expression  r}=ix‘VT{l—0-3lbeCTelT/V) 
for  the  viscosity  of  a  gas,  and  that  this  is  not  in  agreement  with  the 
result  of  experiment.  On  the  other  hand,  postulation  of  the  exist¬ 
ence  of  cohesive  forces  leads  to  an  expression  for  the  variation  of  the 
viscosity  of  a  gas  with  temperature  and  pressure  which  is  in  excellent 
agreement  with  the  facts  (A.,  1924,  ii,  653).  E.  E.  W. 

Statistical  Basis  of  Volmer’s  Equation  of  State  for  Adsorbed 
Substances,  and  the  Concentration  Formula.  S.  C.  Kar 

(Physikal.  Z.,  1925,  26,  615 — 618). — Theoretical.  By  a  quantised 
statistical  treatment  based  on  the  assumption  that  adsorbed  mole¬ 
cules  behave  as  a  surface  film,  an  equation  of  state  of  the  same  form 
as  Volmer’s  equation  (cf.  this  vol.,  ii,  539)  is  obtained.  The  treat¬ 
ment  leads  to  a  concentration  formula  different  from  Volmer’s,  but 
vol.  cxxvm.  ii.  38 
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identical  with  Langmuir’s  (A.,  1918,  ii,  430),  and  to  an  interpretation 
of  the  constant  in  that  formula.  F.  G.  T. 

Cause  of  Surface  Tension.  E.  H.  Kennard  ( Nature ,  1925, 
116,  463—464). 

[Cause  of  Surface  Tension.]  N.  K.  Adam  {Nature,  1925.  116, 
464—465). 

Surface  Tension  Crystal  v.  Saturated  Solution.  The 
Concentration  Cell :  Finely  Divided  Salt  |  Supersaturated 
Solution  |  Saturated  Solution  |  Large  Crystals.  L.  Soep  (Phil. 
Mag.,  1925,  [vi],  50,  675 — 680). — Equations  are  deduced  relating 
the  surface  tension  between  a  crystal  surface  and  the  corresponding 
saturated  solution  with  the  E.M.F.  of  the  above  cell,  and  further 
relating  these  quantities  with  the  molecular  heat  of  solution. 

A.  B.  M. 

Scattering  of  Light  by  Liquid  Boundaries,  and  its  Relation 
to  Surface  Tension.  III.  C.  V.  Raman  and  L.  A.  Ramdas  ( Proc . 
Boy.  Soc.,  1925,  A,  109,  272 — 279). — The  surface-scattering  of 
light  by  water  and  twenty-eight  other  liquids  have  been  compared. 
It  is  found,  in  general,  that  the  intensity  of  the  surface  opalescence 
increases  when  the  surface  tension  is  diminished  or  the  refractive 
index  increased.  The  effect  of  greasing  the  surface  of  the  water 
has  also  been  studied.  With  amounts  of  oleic  acid  just  sufficient 
to  stop  camphor  movements,  the  surface  opalescence  is  approx¬ 
imately  doubled.  With  excess  of  oleic  acid  over  this  quantity, 
the  increase  in  brightness  is  far  greater — perhaps  a  thousandfold. 
The  surface  is,  however,  no  longer  continuous,  but  contains  micro¬ 
globules  of  oil.  These  phenomena  are  correlated  with  recent  work 
on  surface  films. 

Experiments  with  liquid  carbon  dioxide  show  that  the  opalescence 
increases  rapidly  near  the  critical  temperature,  as  would  be  expected. 
The  scattering  phenomena  at  the  interface  between  carbon  disulphide 
and  methyl  alcohol  near  the  critical  solution  temperature  are  similar. 

S.  B. 

Behaviour  of  Crystals  and  Lenses  of  Fats  on  Surface  of 
Water.  I.  Mechanism  and  Rate  of  Spreading.  A.  Cary  and 
E.  K.  Rideal  {Proc.  Boy.  Soc.,  1925,  A,  109,  301— 317).— An 
experimental  study  has  been  made  of  the  “  surface  spreading  ” 
on  water  and  dilute  acid  solutions  of  long-chain  organic  compounds 
terminating  in  a  polar  group,  including  acids,  phenols,  nitriles,  etc. 
It  has  been  found  that  unimolecular  films  spread  from  crystals  as 
well  as  from  liquid  lenses,  a  definite  equilibrium  surface  tension 
characteristic  of  each  material  being  finally  established.  The 
rate  of  attainment  of  equilibrium  is  very  much  slower  for  the 
films  formed  by  crystals  than  that  for  liquid  films,  and  this  observ¬ 
ation  has  been  utilised  in  examining  the  mechanism  of  the  spreading. 
Equilibrium  for  the  liquid  films  is  reached  too  rapidly  for  dynamical 
experiments.  A  crystal  of  myristic  acid,  or  other  solid,  was  placed 
in  contact  with  the  surface,  and  the  change  in  the  surface  tension 
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produced  was  measured  by  the  ring  method.  It  was  found  that  the 
spreading  could  be  separated  into  two  stages,  one  during  which  the 
surface  is  covered  writh  a  unimoleeular  film  under  zero  compression, 
the  surface  tension  remaining  constant  meanwThile,  and  a  stage 
during  which  packing  of  this  expanded  film  occurs  until  equilibrium 
between  surface  solution  and  recondensation  is  attained.  During 
this  stage,  the  surface  tension  is  altered,  the  changes  obeying  a 
unimoleeular  equation.  The  results  indicate  that  for  long-chain 
substances  there  is  a  limit  at  the  ordinary  temperature  to  the 
expansibility  of  a  film,  and  that  the  molecules  are  unable  to  separate 
completely  on  the  surface. 

Experiments  have  also  been  conducted  on  the  rate  of  spreading 
of  the  films  from  liquids  on  a  free  water  surface.  The  rate  is  found 
to  depend  on  the  size  of  the  liquid  drop,  but  invariably  a  compar¬ 
atively  rapid  extension  for  the  first  few  cm.  is  succeeded  by  a  slower 
but  constant  rate  of  spreading.  The  mean  life  of  a  molecule  on  the 
surface  of  a  crystal  in  contact  with  water  is  calculated  to  be  of  the 
order  of  10  ~7  sec.  S.  B. 

Behaviour  of  Crystals  and  Lenses  of  Fats  on  Surface  of 
Water.  II.  Effect  of  Temperature  on  the  Equilibrium 
Pressure.  A.  Cary  and  E.  K.  Bideal  (Proc.  Boy .  Soc.,  1925, 
A,  109,  318 — 330).- — The  surface  tension  of  A^/lOO-hydrochloric  acid 
has  been  measured  when  the  surface  is  saturated  with  a  film  in 
equilibrium  with  organic  compounds  in  bulk  over  a  temperature 
range  including  the  m.  p.  of  the  compounds.  The  results  and 
conclusions  are  as  follows.  When  working  with  highly  insoluble 
solid  compounds,  there  is  a  definite  temperature  below  which  no 
effect  on  the  surface  tension  could  be  observed  with  the  most  pro¬ 
longed  contact  between  crystal  and  surface.  Between  this  tem¬ 
perature  and  the  m.  p.  the  surface  tension  falls  linearly  with  rise  of 
temperature.  At  the  m.  p.,  there  is  a  sudden  change  in  the  slope 
of  the  surface  tension-temperature  curve,  but  the  changes  are  still 
linear.  With  certain  compounds  ( e.g .,  stearic  acid  and  octadecyl 
acetate),  the  surface  tension  above  the  m.  p.  of  the  bulk  material 
increases  rapidly  with  rise  of  temperature  over  a  definite  range,  but 
above  this  range  the  decrease  is  resumed.  Other  compounds  do  not 
exhibit  this  double  break,  the  surface  tension  decreasing  steadily 
above  the  m.  p.  These  phenomena  are  explained  on  the  hypothesis, 
put  forward  by  other  workers  on  other  grounds,  that  all  films  can 
exist  in  two  states  of  aggregation — “  condensed  ”  and  “  expanded.” 
The  passage  from  a  partly  condensed  to  an  expanded  film  is  considered 
to  take  place  at  a  definite  temperature.  If  this  temperature  is 
below  the  m.  p.,  then  the  surface  tension-temperature  curve  will 
only  show  one  break,  at  the  m.  p.  If  the  transition  temperature 
is  above  the  m.  p.,  the  curve  will  have  two  breaks,  one  at  the  m.  p., 
and  the  other  at  this  transition  temperature  of  the  film.  The 
phenomena  are  discussed  from  the  point  of  view  of  the  phase  rule, 
the  film  being  treated  as  a  separate  phase.  By  an  application  of  the 
Clapeyron  equation,  the  results  of  the  experiments  enable  the  latent 
heat  of  fusion  of  the  compounds  to  be  calculated.  S.  B. 

38—2 
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Behaviour  of  Crystals  and  Lenses  of  Fats  on  Surface  of 
Water.  III.  Effect  of  Polar  Group  on  Equilibrium  Pressure. 

A.  Cary  and  E.  K.  Rideal  (Proc.  Roy.  Soc.,  1925,  A,  109,  331 — 
338). — The  measurements  described  in  the  preceding  abstract  have 
been  extended  to  include  long-chain  compounds  with  more  complex 
polar  heads.  The  results  suggest  that  the  slope  of  the  surface 
tension-temperature  curve  up  to  the  m.  p.  is  determined  by  the 
hydrocarbon  chain,  whilst  the  slope  between  the  m.  p.  and  the  film 
“  transition  ”  temperature  is  dependent  on  the  polar  group.  Similar 
measurements  have  been  made  on  mixtures  of  two  compounds. 
With  mixtures  of  octa-  and  hexa-decyl  acetates,  it  was  found  that 
the  relative  proportions  of  the  two  compounds  did  not  influence  the 
results.  Up  to  the  m.  p.,  the  effect  on  the  surface  tension  is  the 
same  as  that  of  the  component  capable  of  producing  the  greater 
effect  when  present  alone.  Above  the  m.  p.,  complex  but  interesting 
phenomena  are  observed.  The  influence  of  impurities  is  also 
described.  S.  B. 

Measurement  of  Viscosity.  J.  Duclaux  and  J.  Errera 
(J.  Phys.  Radium,  1925,  [vi],  6,  202 — 204). — In  order  to  avoid  the 
errors  introduced  by  the  usual  method  of  employing  capillary 
viscosimeters  for  measuring  the  viscosity  of  liquids  of  low  viscosity, 
an  apparatus  is  devised  which  replaces  the  capillary  by  a  cylinder 
of  porous  pot.  It  is  shown  experimentally  that  the  rate  of  flow  is 
proportional  to  the  pressure,  and  that  the  results  obtained  by  this 
method  for  ethyl  ether,  acetone,  and  other  liquids  of  low  viscosity 
are  more  accurate  than  those  obtained  with  capillaries  of  0-41  mm. 
and  0-26  mm.  diameters.  E.  E.  W. 

Determination  of  the  Coefficient  of  Viscosity  of  Water. 

P.  Leroux  (Ann.  Physique,  1925,  [x],  4,  163 — 248). — The  absolute 
viscosity  of  water  has  been  measured  at  different  temperatures  by 
the  rotating  cylinder  method,  the  water  being  contained  between 
two  concentric  cylinders,  of  which  the  outer  was  rotated  at  known 
velocity  and  the  resulting  twisting  moment  on  the  inner  cylinder 
measured.  The  following  values  are  given  for  the  absolute  value  of 
7) :  0-01704  at  1-5°,  0-01648  at  2-5°,  0-01551  at  4-1°,  0-01419  at  7-5°, 
0-01276  at  10-9°,  0-01175  at  14°,  0-01121  at  16°,  0-01069  at  18°, 
0-01018  at  20°,  0-00949  at  23-2°,  0-00883  at  26-4°,  0-008198  at  30°, 
0-007500  at  34-3°,  0-006554  at  41-6°,  and  0-006220  at  44-5°.  No 
irregularity  exists  in  the  neighbourhood  of  4°,  and  the  values  of  77 
are  independent  of  the  speed  of  rotation  of  the  outer  cylinder, 
showing  that  water  has  no  rigidity.  The  different  methods  of 
determining  viscosity  are  critically  discussed,  and  the  elaborate 
precautions  used  in  the  present  work  are  described.  W.  II. -R. 

Relation  between  Viscosities  of  Liquids  and  their  Molecular 
Weights.  D.  B.  Macleod  (Trans.  Faraday  Soc.,  1925,  21,  151 — 
159). — See  this  vol.,  ii,  498. 

Physical  Properties  of  Water.  D.  B.  Macleod.  (Trans. 
Faraday  Soc.,  1925,  21,  145 — 150). — See  this  vol.,  ii,  498. 
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Equal  Viscosities.  W.  Herz  (Z.  anorg.  Chem.,  1925, 147,  293— 
294). — It  is  shown  for  about  forty  organic  liquids  that  the  ratio 
of  the  temperature  at  which  the  viscosity  has  the  value  0-0040  C.G.S. 
unit,  to  the  critical  temperature,  is  approximately  constant.  The 
recorded  ratios  vary  from  0-515  to  0-692  and  the  critical  temperatures 
from  214°  to  397°.  A.  G. 

Viscosities  of  Liquids  at  their  B.  P.  D.  B.  Macleod  (Trans. 
Faraday  Soc.,  1925,  21,  160 — 167). — An  attempt  has  been  made  to 
determine  to  what  extent  the  b.  p.  of  liquids  may  be  regarded  as 
corresponding  temperatures.  On  the  basis  of  previous  determin¬ 
ations  (this  vol.,  ii,  492),  the  association  factors  of  a  number  of 
liquids  have  been  calculated  and  show  a  fairly  close  agreement  with 
those  given  by  Ramsay  and  Shields.  Taking  pentane  as  standard 
(b.  p. =0-6578  Tc ),  the  viscosities  of  other  liquids  have  been  com¬ 
pared  (1)  at  the  same  reduced  temperature,  and  (2)  at  the  b.  p. 
both  with  and  without  reduction  of  the  free  space  to  the  same  value 
as  that  given  by  pentane,  viz.,  0-1690.  It  has  thus  been  shown  that 
the  viscosity  at  the  b.  p.  bears  no  relation  to  the  molecular  weight. 
These  quantities  are,  however,  found  to  be  proportional  when  the 
comparison  is  made  under  conditions  of  equal  free  space.  It  follows 
that  the  condition  of  equal  free  space  corresponds  very  closely  with 
that  given  by  equality  of  reduced  temperature  on  the  basis  of  van 
der  Waals’  equation.  M.  S.  B. 

Diffusion  of  Iodine  in  Pure  and  Mixed  Solvents.  J.  Gr6h 
and  I.  Kelp  ( Z .  anorg.  Chem.,  1925,  147,  321 — 330;  cf.  this  vol.,  ii, 
28). — The  diffusion  coefficient  of  iodine  has  been  measured  in  benzene, 
chloroform,  and  carbon  disulphide,  in  which  the  solutions  are  violet, 
and  in  ethyl  alcohol  and  ether,  in  which  the  solutions  are  brown, 
owing,  it  is  believed,  to  solvation.  The  coefficients  in  the  first 
group  of  solvents  are  nearly  equal  after  correction  for  the  viscosities 
of  the  solutions.  In  ether,  the  coefficient  is  smaller,  as  was  to  be 
expected ;  in  alcohol,  it  is  greater,  indicating  that  hitherto  unsus¬ 
pected  factors  are  involved.  The  addition  to  carbon  disulphide  or 
chloroform  of  sufficient  alcohol  or  ether  (2  mols.  per  litre)  to  produce 
brown  iodine  solutions  diminishes  the  diffusion  coefficient.  A.  G. 

Densities  and  Compressibilities  of  Organic  Liquids  and 
Solutions  :  Polymerisation  of  Water.  T.  W.  Richards  and 
H.  M.  Chadwell  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2283 — 2302). — 
The  densities  of  aqueous  solutions  of  ethyl  alcohol,  urethane,  ethyl 
ether,  and  methyl  acetate,  and  of  solutions  of  urethane  in  water, 
alcohol,  ethyl  ether,  and  benzene  have  been  measured  at  20°.  The 
compressibilities  of  some  of  these  solutions  and  solvents  were  also 
determined.  The  contractions  observed  in  the  formation  of  these 
solutions  (excepting  the  first)  are  approximately  proportional  to 
the  compressibilities  of  the  solutes  in  the  liquid  state.  Since 
urethane  and  wrater  have  comparable  compressibilities,  the  large 
decrease  in  volume  which  occurs  when  urethane  dissolves  in  water 
is  attributed  to  depolymerisation  of  some  of  the  water  molecules. 
Equi-molar  quantities  of  different  substances  have  the  same 
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depolarising  effect.  At  20°  water  appears  to  contain  about  28%  of 
“  polyhydrol  ”  (cf.  Sutherland,  A.,  1906,  ii,  603).  In  aqueous  alcohol 
solutions,  the  alcohol  polymerides,  which  are  probably  less  bulky 
than  those  of  water,  appear  to  dissociate.  S.  K.  T. 

Vapour  Pressure  of  Organic  Solutions  and  Application  of 
Duhring’s  Rule  to  Calculation  of  Equilibrium  Diagrams. 

E.  H.  Leslie  and  A.  R.  Carr  (Ind.  Eng.  Ghem.,  1925,  17,  810 — 
817). — Duhring’s  rule  agrees  with  experimental  data  satisfactorily 
enough  for  technical  application.  This  has  been  proved  by  Baker 
and  Waite  ( Chem .  Met.  Eng.,  1921,  25,  1137)  for  aqueous  solutions  of 
salts.  The  vapour  pressures  of  n-hexane,  %-heptane,  and  %-octane, 
and  of  binary  mixtures  of  these  three  substances,  have  now  been 
determined  in  an  apparatus  similar  to  that  used  by  Baker  and  Waite 
( loc .  cit.)  between  92-3  and  760  mm.  It  is  found  that  the  rule  holds 
good  for  these  binary  mixtures  of  organic  liquids.  It  is  evident  that 
by  applying  the  rule  the  complete  vapour  pressure  curve  for  any 
liquid  can  be  plotted  from  two  observations  only.  This  facilitates 
technical  investigations.  Various  applications  are  discussed. 

W.  A.  S. 

Vapour  Pressures  of  Hydrogen  Chloride  above  Aqueous 
Solutions.  I.  S.  Mitsukuri,  T.  Rokkakf,  and  T.  Watase 
( Sci .  Rep.  Tohoku ,  1925,  14,  251 — 258). — The  partial  pressure  of 
hydrogen  chloride  in  equilibrium  with  dilute  hydrochloric  acid 
solutions  has  been  determined  by  passing  air  through  a  series  of  three 
saturators  in  a  thermostat  for  several  days  and  condensing  the 
water  vapour  and  hydrogen  chloride  in  a  bulb  surrounded  by  ice. 
The  conductivity  of  the  condensate  was  measured  and  from  these 
data  the  partial  pressure  of  the  gas  over  the  original  solution  was 
calculated.  The  values  obtained  are  much  lower  than  those  calcu¬ 
lated  from  the  vapour  pressures  of  concentrated  solutions  of  hydro¬ 
chloric  acid  or  from  th eE.M.F.  of  the  cell  H2|HCl|AgCl|Ag,  whereas 
Dunn  and  Rideal’s  values  (A.,  1924,  ii,  306)  were  much  higher. 
The  authors  reject  the  results  of  Dunn  and  Rideal  on  the  ground  that 
the  method  used  involves  a  violent  surface  distillation,  and  they 
consider  that  the  published  data  for  concentrated  hydrochloric  acid 
solutions  are  also  too  high.  A.  R.  P. 

Equilibrium  in  the  Liquid  System  Iron-Copper-Manganese 
with  Varying  Small  Proportions  of  Carbon.  F.  Ostermann 
(Z.  Metallic.,  1925, 17,  278 — 282). — Pure  copper  and  iron  are  miscible 
in  all  proportions  in  the  liquid  state,  but  in  the  presence  of  small 
quantities  of  carbon  there  is  a  more  or  less  extensive  range  in  which 
the  metals  are  immiscible.  On  the  addition  of  manganese,  which 
alloys  with  both  copper  and  iron  in  all  proportions  and  has  a  great 
affinity  for  carbon,  this  range  of  immiscibility  disappears.  [Cf.  B., 
1925,  852.]  A.  R.  P. 

Law  of  Depression  of  Freezing  Points  in  Metallic  Alloys. 

K.  Honda  and  T.  Ishigaki  (Sci.  Rep.  Tohoku,  1925, 14,  219 — 233). — • 
Measurements  of  the  depression  of  the  f.  p.  of  many  metals  on  the 
addition  of  a  small  amount  of  a  second  metal  indicate  that  dilute 
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solutions  obey  the  law  of  van ’t  Hoff  whether  a  solid  solution  is 
formed  or  not.  The  atomic  depression  of  the  solvent  is  independ¬ 
ent  of  the  solute.  [Cf.  B.,  1925,  884.]  A.  R.  P. 

Properties  and  Structure  of  Some  Alloys  of  Aluminium 
and  Chromium.  F.  T.  Sisco  and  M.  R.  Whitmore  (Ind.  Eng. 
Chem.,  1925,  17,  956 — 958). — Aluminium  may  be  readily  alloyed 
with  chromium  (up  to  5%) ;  photomicrographs  of  the  alloys  show 
scattered  crystals  of  great  hardness  which  probably  have  the  com¬ 
position  AlCr3.  [Cf.  B.,  1925,  852.]  C.  I. 

Mechanical  Properties  and  Structure  of  Some  Alloys  with 
a  Restricted  Range  of  Mixed  Crystals.  Silver-rich  Binary 
Solid  Solutions  containing  Magnesium,  Aluminium,  Tin, 
Zinc,  Cadmium,  and  Manganese.  F.  Saeftel  and  G.  Sachs 
(Z.  Metallic.,  1925,  17,  155—161,  258—264,  294— 298).— Pure 
silver  which  has  been  hardened  by  cold  work  begins  to  soften  at  100° 
and  is  completely  soft  at  600°,  having  a  hardness  of  25  and  a  tensile 
strength  of  12*8  kg.  per  sq.  mm.  and  giving  an  elongation  of  48% 
before  breaking.  By  adding  magnesium,  aluminium,  tin,  zinc, 
cadmium,  or  manganese  in  such  quantities  that  the  whole  is  retained 
in  solid  solution,  the  hardness  and  ductility  increase,  the  tensile 
strength  remains  nearly  constant,  whilst  the  malleability  decreases 
considerably,  the  reduction  being  nearly  proportional  to  the  amount 
of  the  second  element  added.  The  limiting  amounts  of  zinc  and 
aluminium  retained  in  solid  solution  at  the  ordinary  temperature 
are  20-4%  and  5-7  %,  respectively,  and  the  mixed  crystal  range  in  the 
silver-rich  magnesium-silver  alloys  extends  uninterruptedly  to  the 
compound  MgAg.  [Cf.  B.,  1925,  853.]  A.  R.  P. 

Hardness  of  Ternary  Alloys  of  Lead,  Bismuth,  and 
Cadmium.  C.  Di  Capua  ( Gazzetta ,  1925,  55,  582 — 594). — A 
detailed  study  of  the  hardness-composition  curves  corresponding 
with  certain  sections  of  the  f.  p.  diagram  of  this  system  shows  that 
the  ternary  eutectic  mixture  possesses  a  minimum  hardness,  whereas 
the  binary  eutectic  mixtures  of  the  constituents  (A.,  1924,  ii,  268, 
553)  are  always  characterised  by  a  maximum  hardness.  This  result 
is  also  met  with  in  the  ternary  systems  bismuth-tin-cadmium 
(where  the  minimum  in  question  disappears  on  reheating)  and  lead- 
tin-bismuth  (see  following  abstract).  W.  E.  E. 

Hardness  of  Ternary  Alloys  of  Lead,  Bismuth,  and  Tin. 

C.  Di  Capua  ( Gazzetta ,  1925,  55,  594 — 604). — Alloys  of  lead,  bismuth, 
and  tin  or  cadmium  (cf.  preceding  abstract)  show  anomalies  in  the 
hardness-composition  diagrams  in  that  the  binary  eutectic  mixtures 
show  maxima,  whilst  the  ternary  eutectics  show  minima.  These 
anomalies  are  eliminated  by  reheating.  The  reheating,  moreover, 
increases  the  concentrations  of  the  saturated  solid  solutions  of  lead 
and  bismuth  in  tin.  W.  E.  E. 

Expansion  of  Glasses.  Boric  Anhydride.  M.  Samsoen 
(Compt.  rend.,  1925,  181,  354 — 356). — The  linear  coefficient  of 
thermal  expansion  of  boric  oxide,  determined  by  dilatometric 
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methods,  is  about  15  X  10-6  up  to  240°,  but  then  rapidly  increases, 
again  becoming  constant  at  about  200  X  10~6,  between  250°  and  334°. 
An  approximate  determination  gave  an  average  value  of  200  X  10  6 
over  the  region  1100 — 250°.  [Cf.  B.,  1925,  849.]  A.  Cousen. 

Partition  of  Silver  between  Lead  and  Zinc.  W.  A.  Naish 
(Trans.  Faraday  Soc.,  1925,  21,  102 — -113). — See  this  vol.,  ii,  506. 

Solubility  of  Slightly  Soluble  Chlorides  in  Concentrated 
Chloride  Solutions.  J.  Kendall  and  C.  H.  Sloan  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2306 — 2317). — The  solubility  of  silver  chloride 
in  concentrated  aqueous  solutions  of  sodium,  lithium,  and  magnesium 
chlorides,  and  of  lead  chloride  in  solutions  of  the  chlorides  of 
hydrogen,  bivalent  mercury,  alkali,  and  alkaline-earth  metals  has  been 
determined  at  25°.  In  both  series,  the  electrode  potential  varies  in 
accordance  with  the  rule  previously  given  (cf.  A.,  1922,  ii,  34), 
irrespective  of  the  formation  of  double  salts.  New  compounds  of 
the  type  X,PbCl2  were  isolated,  where  X=|LiCl,  |NaCl,  KC1, 
SrCl2,  BaCl2,  HgCJ2,  CaCl2,  and  MgCl2,  the  last  two  compounds 
containing  6H20.  S.  K.  T. 

Solubility  Relations  of  Isomeric  Organic  Compounds. 

III.  Mutual  Solubility  of  the  Three  Dinitrobenzenes.  D.  H. 

Andrews  (J.  Physical  Chem.,  1925,  29,  1041 — 1047). — The  mutual 
solubilities  of  the  dinitrobenzenes,  as  indicated  by  f.  p.  observations, 
are  recorded,  and  the  results  compared  with  those  derived  from 
calorimetric  data.  These  solutions  deviate  but  little,  if  at  all,  from 
the  ideal,  and  this  is  taken  to  imply  that  the  crystals  of  each  isomeride 
which  separate  from  ternary  mixtures  are  pure,  and  that  the  mixing 
of  the  liquids  is  not  attended  by  an  appreciable  change  in  volume 
or  heat  content.  (For  the  method  of  experiment  and  the  interpret¬ 
ation  of  the  time-temperature  curves,  see  this  vol.,  ii,  852). 

The  solubilities  of  the  three  isomerides  in  different  solvents  have 
been  interpolated  from  the  observations  of  various  workers  and  are 
given  for  reference.  These  also  deviate  but  little  from  the  ideal 
curve,  which  can  therefore  be  used  as  a  criterion  of  accuracy  for  such 
determinations. 

The  preparation  of  p -dinitrobenzene  by  diazotising  p-nitroaniline 
in  nitric  acid  solution  and  subsequent  treatment  with  sodium  nitrite 
and  copper  sulphate  is  outlined.  L.  S.  T. 

Solubility  Relations  of  Isomeric  Organic  Compounds. 

IV.  Mutual  Solubility  of  o-,  ni~,  and  p-Nitroanilines  and  of 
©-,  m~,  and  p-Chloronitrobenzenes.  G.  T.  Kohman  (J. 
Physical  Chem.,  1925,  29,  1048 — 1056;  cf.  preceding  abstract). — 
The  mutual  solubilities  of  the  three  nitroanilines  and  of  the  three 
chloronitrobenzenes  are  recorded.  As  with  the  previous  systems, 
the  isomerides  form  solutions  which  are  practically  ideal,  although 
calorimetric  data  for  the  chloronitrobenzenes  are  not  available. 
It  is  probable  that  many  such  ternary  systems  will  be  found  to  be 
ideal,  the  solubility  diagram  affording  the  basis  for  a  method  of 
analysis. 

The  behaviour,  on  melting,  of  o-nitroaniline  and  of  m-chloro- 
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nitrobenzene  in  binary  mixture  indicates  the  existence  of  an  unstable 
form.  A  new  method  for  the  preparation  of  m-chloronitrobenzene 
from  m-nitroaniline  by  diazotising  in  hydrochloric  acid  solution  and 
subsequent  treatment  with  cuprous  chloride,  giving  80 — 90%  yield, 
is  also  described.  L.  S.  T. 

Solubility  Relations  in  Isomeric  Organic  Compounds.  V. 
Construction  of  the  Ideal  Ternary  Solubility  Diagram,  and 
its  Use  in  Analysis.  G.  T.  Kohman  and  D.  H.  Andrews  (J . 
Physical  Chem.,  1925,  29,  1317 — 1324). — A  discussion  of  the  con¬ 
struction  and  interpretation  of  solubility  diagrams  for  ternary 
systems  in  which  ideal  or  nearly  ideal  solutions  {e.g.,  those  consisting 
of  o-,  m-,  and  p-isomerides)  are  formed.  The  use  of  these  diagrams 
in  the  analysis  of  such  mixtures  is  described.  S.  K.  T. 

Formation  of  Metallic  Deposits  by  Molecular  Radiation. 

I.  Estermann  ( Z .  Elektrochem.,  1925,  31,  441 — 447).- — When  a 
narrow  stream  of  vapour  from  a  heated  metal  impinges  on  a  cold 
surface  in  a  high  vacuum,  condensation  takes  place  only  below  a 
critical  temperature  {e.g.,  — 50°  to  — 110°  for  cadmium  on  glass) 
which  varies  with  the  density  of  the  stream  and  the  material  of  the 
surface.  From  the  critical  temperatures,  the  dimensions  of  the 
apparatus,  and  the  temperature  of  the  hot  metal,  the  adsorption 
pressure  of  the  condensed  metal  may  be  calculated.  This  quantity 
is  of  the  order  of  1010  times  the  vapour  pressure  of  the  metal  at  the 
same  temperature.  The  heats  of  adsorption  may  further  be  calcu¬ 
lated  ;  they  are  approximately  3500  cal. /mol.  for  cadmium  on  glass, 
3000  cal. /mol.  for  cadmium  on  copper,  500  cal. /mol.  for  cadmium 
on  silver,  and  2500  cal. /mol.  for  mercury  on  silver.  These  values 
are  from  one-fifth  to  one-seventh  of  the  heats  of  vaporisation.  Since 
the  work  required  to  separate  one  atom  from  another  is  about  one- 
fifth  to  one-seventh  that  required  to  detach  an  atom  from  a 
crystal  surface,  it  would  appear  that  the  condensation  nucleus 
consists  of  a  simple  pair  of  atoms.  W.  A.  C. 

Adsorption  of  Gases  by  Graphitic  Carbon.  H.  H.  Lowry 
and  S.  O.  Morgan  (J.  Physical  Chem.,  1925,  29,  1105 — 1115). — The 
charcoals  used  in  previous  work  on  adsorption  have  proved  to  be 
hydrocarbons  (Lowry,  A.,  1924,  ii,  393) ;  pure  carbon,  as  graphite, 
is  now  shown  capable  of  an  adsorptive  capacity  equal  to  one-third 
or  one-fourth  that  of  the  best  adsorptive  charcoals.  Graphites  of 
varying  degrees  of  fineness  were  prepared  by  the  oxidation  of  Ceylon 
graphite,  previously  treated  to  reduce  the  ash  content,  and  exploding 
the  resulting  “graphitic  acid  ”  to  produce  “  pyrographitic  acid  ”  or 
graphite  in  a  fine  state  of  division  (see  Burns  and  Hulett,  J.  Amer. 
Chem.  Soc.,  1923,  45,  572).  Three  samples  of  graphites  of  different 
adsorptive  capacities  were  thus  obtained.  Experiments  on  pressed 
and  unpressed  samples  of  adsorbent  showed  no  difference  in  adsorp¬ 
tive  capacity. 

Data  for  the  three  samples  are  given  for  (1)  carbon  dioxide  at  0°, 
35°,  56-7°,  80-4°,  and  100° ;  (2)  nitrogen  at  0°,  56-7°,  and  100°,  and 
(3)  hydrogen  at  —191°,  and  at  pressures  up  to  1  atm.  Graphite  from 
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£<  graphitic  acid  ”  which  was  least  oxidised  (C :  0—3-98  : 1)  adsorbed 
the  least  gas,  and  that  from  “  graphitic  acid  ”  most  completely 
oxidised  (0:0=3-12:1),  the  most.  There  is,  however,  no  simple 
relation  between  the  amount  of  gas  adsorbed  and  the  degree  of 
oxidation.  Support  is  given  to  the  conclusion  previously  advanced 
(Lowry,  loc.  cit.)  that  large  adsorptive  powers  are  due  to  (1)  large 
ratios  of  surface  to  mass  and  (2)  unsaturation  of  the  forces  holding 
the  atoms  together  in  the  solid. 

Details  of  a  method  for  measuring  adsorption,  eliminating  the  use 
of  stop-cocks,  are  given.  L.  S.  T. 

Adsorption  Capacities  of  Different  Charcoal  Powders. 

F.  Konig  ( Pharm .  Zentr.,  1925,  66,  645 — 648). — The  adsorption 
capacity  of  various  medicinal  charcoals  for  mercuric  chloride  has 
been  measured,  and  found  to  bear  no  simple  relation  to  the  adsorp¬ 
tion  capacity  for  methylene-blue,  although  those  samples  which 
adsorb  the  former  most  readily  are  found  to  adsorb  the  latter  strongly. 
These  adsorption  methods,  combined  with  determinations  of  moisture, 
ash,  soluble  matter,  and  cyanogen  compounds,  are  recommended 
for  the  examination  of  medicinal  preparations.  S.  I.  L. 

Protein  Films  on  Collodion  Membranes.  D.  I.  Hitchcock 
(J.  Gen.  Physiol.,  1925,  8,  61 — 74). — The  amount  of  protein  (gelatin 
or  egg-albumin)  absorbed  from  an  aqueous  solution  by  a  disc  of 
collodion  varies  with  the  concentration  of  the  protein.  The  results 
agree  approximately  with  the  hyperbolic  formula  proposed  by 
Langmuir  (cf.  A.,  1918,  ii,  430)  for  the  adsorption  of  a  gas  on  a 
plane  surface.  If  the  pu  is  varied,  the  absorption  of  protein  is 
maximal  at  the  isoelectric  point;  the  absorption  also  varies  when 
different  quantities  of  inorganic  salts  are  present,  the  variation  being 
parallel  to  the  changes  in  fluidity  of  the  protein  solution.  The 
greater  the  permeability  of  the  membrane  to  water,  the  larger  is  the 
amount  of  protein  absorbed.  Membranes  which  have  absorbed 
protein  become  less  permeable.  Calculation  of  the  capillary  surface 
of  the  collodion  from  its  permeability  leads  to  the  conclusion  that 
the  protein  is  adsorbed  on  the  surface  of  the  membrane.  W.  0.  K. 

Surface  Concentration  of  Sodium  Oleate  and  of  Colloidal 
Sulphur.  J.  M.  Johlin  (J.  Physical  Chem.,  1925,  29,  1129 — 
1139 ;  this  vol.,  ii,  388,  857). — The  surface  tension  of  0-0001%  to  1% 
sodium  oleate  solutions  has  been  measured  at  25°  by  the  capillary 
rise  method,  and  the  change  of  surface  tension  with  time  studied. 
For  the  stronger  solutions,  this  change  is  rapid,  and  may  be  repre¬ 
sented  by  an  equation  of  the  form  a=ajtn.  It  is  considered  probable 
that  this  change  of  surface  tension  with  time  occurs  only  with 
colloidal  solutions  in  which  the  solute  is  in  a  highly  dispersed  state 
similar  to  that  in  true  solutions.  When  alkali  is  added  in  increasing 
amounts  to  the  0-1%  solution,  the  change  in  c  with  time  fluctuates 
in  a  periodic  manner.  Addition  of  sodium  hydroxide  diminishes 
the  tendency  towards  the  formation  of  stable  foams. 

Preliminary  experiments  with  colloidal  sulphur  solutions  show 
that,  under  certain  conditions,  a  changes  with  time  according  to  the 
same  equation.  L.  S.  T. 
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Structure  of  True  Solutions  and  the  Nature  of  the  Changes 
Occurring  Therein.  P.  P.  yon  Weimarn  ( Kolloid-Z .,  1925, 
37,  230 — 234). — The  colour  changes  exhibited  by  solutions  of  the 
oleates  of  cohalt,  nickel,  chromium,  iron,  copper,  and  manganese  in 
aromatic  hydrocarbons  on  warming  are  similar  to  those  shown  by 
aqueous  solutions  of  the  chlorides  and  other  salts  of  these  metals. 
Hydrate  and  ionic  theories  are  inapplicable  to  the  hydrocarbon 
solutions,  and  the  author,  with  many  references  to  previous  work, 
outlines  his  own  theories  of  the  colour  changes  and  the  nature  of 
true  solutions  in  general.  The  colour  changes  are  attributed  to 
alterations  in  the  intensity  factor  of  the  volume  energy  of  the 
molecules.  N.  H.  H. 

Distribution  of  Particles  in  Colloidal  Suspensions.  W.  W. 

Barkas  {Trans.  Faraday  Soc.,  1925,  21,  66 — 80). — See  this  vol., 
ii,  289. 

Law  of  Distribution  of  Particles  in  Colloidal  Suspensions. 
Specific  Volume  of  a  Gamboge  Suspension.  J.  B.  H.  Coutts 
{Trails.  Faraday  Soc.,  1925,  21,  63 — 65). — See  this  vol.,  ii,  290. 

Colloid  Systems  in  Nitrobenzene.  F.  S.  Brown  and  C.  B. 
Bury  {J.  Physical  Chem.,  1925,  29,  1312 — 1316). — Colloidal  solu¬ 
tions  of  dehydrating  agents  (phosphorus  pentoxide,  calcium  chloride, 
silica,  alumina,  zinc  chloride)  in  nitrobenzene  are  formed  in  the 
presence  of  compounds  containing  hydroxyl  groups  {e.g.,  alcohols, 
organic  acids)  on  vigorous  stirring.  The  hydroxy  compound  is 
adsorbed  by  the  dehydrating  agent,  which  is  peptised  and  passes 
into  solution.  Traces  of  moisture  cause  rapid  coagulation.  Suffi¬ 
ciently  concentrated  solutions  of  phosphorus  pentoxide  and  calcium 
chloride  set  to  gels  on  keeping.  S.  K.  T. 

Albumin  Solutions.  I.  M.  Kolthoff  {Chem.  WeeTcblad,  1925, 
22,  489 — 494). — The  albumins  are  distinct  chemical  individuals, 
since  when  they  are  obtained  from  the  same  source  in  the  same 
way,  they  always  give  the  same  amino-acids  in  the  same  propor¬ 
tions.  Their  amphoteric  properties  arise  from  the  presence  of  free 
amino  and  carboxyl  groups,  and  not  from  the  group  -CO'NH-, 
since  diketopiperazine  is  entirely  neutral,  whilst  other  simple  sub¬ 
stances  containing  the  group  are  not  amphoteric.  Adsorption  is 
probably  a  purely  chemical  phenomenon,  and  although  the  law  of 
mass  action  does  not  hold  in  its  simplest  form  for  the  adsorption  of 
acids  or  alkalis  by  proteins,  yet  since  these  substances  must  be 
polybasic  and  polyacidic,  and  the  values  of  the  coefficients  of 
activity  of  multivalent  ions  are  unknown,  the  law  may  well  be  found 
to  hold  and  simple  chemical  action  cannot  be  ruled  out.  Since  the 
dissociation  constants  of  the  various  acidic  and  basic  groups  in  an 
albumin  molecule  probably  differ  but  little,  the  ions  may  be  regarded 
as  spread  over  the  whole  surface  of  the  molecule,  forming  with  added 
hydrogen  or  hydroxyl  ions  a  double  surface  layer,  a  knowledge  of  the 
forces  within  which  is  necessary  to  the  understanding  of  the  relations 
between  electrolytes  and  albumins.  S.  I.  L. 
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Albumin  Solutions.  H.  R.  Kruyt  ( Chem .  Weekblad,  1925, 
22,  473 — 475)  . — The  author  considers  that  the  solutions  are  true 
colloidal  systems.  S.  I.  L. 

Solubility  of  Casein  in  Hydrochloric  Acid.  K .  Lin derstrom- 
Lang  and  S.  Kodama  ( Compt .  rend.  Trav.  Lab.  Carlsberg,  1925,  16, 
[i],  1 — 47). — When  casein  is  shaken  for  3  days  with  dilute  hydro¬ 
chloric  acid  the  system  does  not  reach  equilibrium.  Reproducible 
but  arbitrary  solubility  values  are  obtained  by  dissolving  casein  in  a 
solution  of  sodium  hydroxide  and  adding  a  known  quantity  of  hydro¬ 
chloric  acid,  when  the  casein  is  liberated  at  the  isoelectric  point  and 
then  partly  redissolves  in  the  excess  of  acid.  The  equilibrium  may 
be  similarly  approached  from  the  acid  side,  and  measurements  of  the 
solubility  of  casein  at  18°  in  the  resulting  solutions  of  hydrochloric 
acid  and  sodium  chloride  have  been  made.  The  solubility  increases 
with  the  activity  of  the  hydrogen  ions  and  with  decreasing  concen¬ 
tration  of  the  chlorine  ions,  but  the  results  are  variable.  With  a 
given  total  quantity  of  hydrochloric  acid,  the  solubility  of  casein 
diminishes  with  the  amount  of  solid  phase  present,  owing  to  adsorp¬ 
tion  of  acid,  but  with  a  given  concentration  of  hydrochloric  acid 
in  solution,  the  solubility  of  casein  increases  with  the  amount  of  the 
solid  phase,  indicating  that  solid  casein  is  a  mixture  of  different  sub¬ 
stances.  By  fractionation  two  portions  of  casein  with  slightly 
different  solubility  were  obtained.  W.  H.-R. 

Is  Casein  a  Homogeneous  Substance  ?  K.  Linderstrom- 
Lang  (Compt.  rend.  Trav.  Lab.  Carlsberg,  1925,  16,  [i],  48 — 62;  cf. 
preceding  abstract). — Pure  casein  was  prepared  from  milk  without 
exposure  to  hydrogen-ion  concentrations  greater  than  pK  4  or  less 
than  7.  Partial  fractionation  was  effected  by  precipitating  an  acid 
solution  with  a  base  or  vice  versa.  The  various  fractions  all  gave  the 
casein  reaction  with  rennin  in  a  solution  containing  calcium  salts, 
but  showed  distinct  differences  in  the  colloidal  nature  of  the  precipi¬ 
tate.  The  ratio  of  phosphorus  to  nitrogen  varied  between  0-0542 
and  0-0194.  The  solubility  of  casein  in  mixtures  of  phosphoric 
acid  and  sodium  phosphate  is  not  independent  of  the  quantity  of 
solid  phase,  showing  that  casein  liberated  at  the  isoelectric  point 
is  not  a  single  compound  of  phosphoric  acid  and  protein,  but  a 
mixture  of  several  substances.  The  results  of  Linderstrom-Lang 
and  Kodama  (preceding  abstract)  with  hydrochloric  acid  are  con¬ 
firmed  with  purer  material.  W.  H.-R. 

Physical  Properties  of  Serum  on  Addition  of  “Water¬ 
binding  "  Substances.  R.  Furth  and  R.  Pechhold  ( Kolloid-Z ., 
1925,  37,  193 — 199). — The  effect  of  the  addition  of  small  quantities 
of  methyl  or  isopropyl  alcohol  or  acetone  on  the  physical  properties 
of  bovine  serum  is  analogous  to  that  produced  by  the  addition  of 
ethyl  alcohol  (cf.  A.,  1924,  ii,  313).  The  viscosity  shows  a  minimum 
with  0-6 — 1-2%  of  added  substance,  the  conductivity  a  maximum 
with  0-4 — 0-89%,  and  characteristic  turning  points  are  exhibited  by 
the  refractive  index  with  1-2%  of  methyl  alcohol,  5%  of  isopropyl 
alcohol,  and  2-4%  of  acetone.  The  results  are  explained  on  the 
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basis  of  Debye’s  dipole  theory.  Dilution  of  the  serum  with  small 
quantities  of  water  produces  characteristic  alterations  in  the  above 
phenomena;  in  particular,  the  viscosity  minimum  is  destroyed. 
This  is  held  to  explain  the  discrepancy  between  the  authors’  observ¬ 
ations  and  those  of  Hayashi  (this  vol.,  ii,  663).  N.  H.  H. 

Physical  Chemistry  of  Colouring  Matters.  I.  Measure¬ 
ment  of  the  Electric  Charge  of  Solutions  of  Colouring  Matters. 

R.  Furth  ( Kolloid-Z .,  1925,  37,  200 — 204). — A  method  is  described 
for  determining  the  sign  of  the  electrical  charge  on  particles  of  colour¬ 
ing  matter.  The  method  is  especially  applicable  to  the  study  of  the 
staining  of  animal  tissues.  The  disadvantages  inherent  to  the 
cataphoretic  method  are  avoided.  Two  electrodes  composed  of 
“  half-conducting  ”  material  are  connected  to  a  source  of  direct 
current  at  200 — 600  volts  and  dip  in  a  solution  of  the  dye.  The 
arrangement  permits  only  a  very  small  current  to  pass  through  the 
solution,  but  produces  a  high  fall  of  potential  at  the  liquid /electrode 
boundaries.  The  particles  cling  to  the  electrode  having  the  sign 
opposite  to  their  own.  N.  H.  H. 

Titania  Jellies.  S.  Klosky  and  C.  Marzano  (J.  Physical  Chem., 
1925,  29,  1125 — 1128). — The  production  of  titanium  dioxide  jellies 
from  sodium  titanate  is  described.  The  best  results  were  obtained 
with  a  solution  of  the  composition  HCl,Ti02,a:H20  on  addition  of 
potassium,  sodium,  and  ammonium  carbonates  as  coagulating  agents. 
Potassium  carbonate  gave  the  clearest  jellies.  Ferric  oxide-titanium 
dioxide  jellies  were  also  obtained.  L.  S.  T. 

Optical  Activity  of  Gelatin  Systems.  E.  O.  Kraemer  and 
J.  R.  Fanselow  ( J .  Physical  Chem.,  1925,  29,  1169 — 1177). — An 
extension  of  the  work  of  Smith  (A.,  1919,  i,  179),  studying  the  optical 
activity  of  gelatin  systems  for  pG  2-30  to  12*31  between  10°  and  50°. 
Gelatin,  with  an  ash  content  of  less  than  0-05%,  was  used  and  rota¬ 
tions  were  measured  for  X=5461  A.  The  Tyndall  effect  also  was 
measured  at  23°. 

Above  27-5°,  the  jpH-specific  rotation  curve  shows  a  minimum  at 
pK  4-9,  and  another,  less  pronounced,  at  pa  7  to  9.  The  apparent 
temperature  coefficient  and  the  change  in  rotation  with  ps  for  pa 
3 — 11  (cf.  Smith,  loc.  cit.)  are  both  small.  Below  27°,  the  curve 
changes  in  character,  the  minimum  at  pG  4-9  becoming  a  pronounced 
maximum ;  the  other  minimum  at  pG  7  to  9  also  becomes  a  maxi¬ 
mum,  less  pronounced,  as  before.  That  this  change  is  quite  dis¬ 
tinct  between  25°  and  27-5°  is  shown  by  plotting  specific  rotation 
against  temperature  for  a  constant  pn  value.  The  light-scattering 
capacities  of  these  gelatin  solutions  show  a  pronounced  maximum  in 
the  heterogeneity  of  the  system  at  pG  4-7  (approx.).  The  Tyndall 
effect  and  optical  activity  are  roughly  parallel  at  pG  values  less  than 
5,  but  show  little  resemblance  at  higher  values. 

A  qualitative  parallelism  is  shown  between  gel-forming  tendency 
and  the  increase  in  optical  activity  at  low  temperatures. 

The  authors  conclude  that  (i)  there  is  insufficient  evidence  for 
supposing  that  gelatin  contains  two  related  molecular  species  (cf. 
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Smith,  loc.  cit. ;  Lloyd,  A.,  1920,  i,  452 ;  Wilson  and  Kern,  A.,  1923, 
i,  68) ;  (ii)  gelatin  systems  display  in  many  ways  the  characteristics 
of  disperse  systems  which  include  the  properties  to  which  the 
Donnan  theory  of  membrane  equilibrium  may  be  successfully 
applied ;  (iii)  in  view  of  (i),  the  so-called  “  mutarotation  ”  of  gelatin 
is  an  indication  of  colloidal  changes  in  a  system  tending  to  gel  form¬ 
ation.  Influences  which  inhibit  gel  formation  likewise  prevent 
mutarotation.  The  term  is  thus  a  misnomer  when  applied  to  gelatin. 
The  optical  activity  of  gelatin  gels  shows  that  these  are  optically 
more  or  less  homogeneous,  i.e.,  the  structure  is  very  fine-grained,  in 
spite  of  the  pronounced  light-scattering  capacity.  L.  S.  T. 

Elasticity  of  Gelatin  Jellies  and  its  Bearing  on  their 
Physical  Structure  and  Chemical  Equilibria.  H.  J.  Poole 
{Trans.  Faraday  Soc.,  1925,  21,  114 — 142). — See  this  vol.,  ii,  519. 

Plasticity  in  Relation  to  Gelatin.  S.  E.  Sheppard  ( J . 
Physical  Chem.,  1925,  29,  1224 — 1232). — The  temperature  at  which 
plasticity  appears  in  l%to  8%  gelatin  solutions  depends  on  the  con¬ 
centration  and  the  method  of  preparation.  The  growth  of  elastic 
resistance  with  time  is  most  marked  for  the  more  concentrated  solu¬ 
tions.  In  the  region  between  the  m.  p.  and  setting-point  curves 
plasticity  is  well  developed.  S.  K.  T. 

Plasticity  and  Structure  in  Gelatin  Systems.  R.  H.  Bogue 
(J.  Physical  Chem.,  1925,  29,  1233 — 1238). — The  change  from  the 
plastic  solid  to  the  viscous  liquid  state  in  gelatin  systems  is  gradual 
and  continuous;  the  exact  value  of  the  transition  point,  which 
depends  on  the  concentration,  is  governed  by  the  sensitiveness  of 
the  instruments  used.  It  is  not  a  “  critical  equilibrium  temperature,” 
but  a  point  on  a  continuous  curve.  The  interpretation  of  these 
facts  on  the  basis  of  the  fibrillar  structure  theory  for  gelatin  sols  is 
discussed.  S.  K.  T. 

Plasticity  in  Relation  to  Cellulose  and  Cellulose  Derivatives. 

S.  E.  Sheppard  and  E.  K.  Carver  ( J .  Physical  Chem.,  1925,  29, 
1244 — 1263). — The  plastic  properties  of  cellulose  nitrate  and  acetate 
films  and  sols  are  recorded,  and  a  modified  Bingham  plastometer  is 
described.  Cellulose  plastics  resemble  the  metals  in  elastic  proper¬ 
ties,  although  the  ultimate  particles  are  more  like  those  of  rubber 
than  those  of  the  metals.  Unless  A-rays  reveal  a  crystalline  struc¬ 
ture,  the  fibrillar  structure  theory  is  to  be  preferred  for  these  sols, 
the  fibrils  being  chains  of  molecules  held  together  by  residual 
valencies.  On  this  view,  Mardles’  “  metastable  phase  ”  (cf.  A., 
1923,  i,  443)  might  consist  of  a  brush-like  structure  of  broken 
filaments.  S.  K.  T. 

Plasticity  as  applied  to  Viscose  and  Artificial  Silk.  C.  S. 

Venable  ( J .  Physical  Chem.,  1925,  29,  1239 — 1243). — Curves  are 
given  illustrating  the  effect  of  humidity  on  the  plasticity  of  viscose 
silk.  Viscose  solutions  (7%  to  9%)  behave  almost  like  true  solutions ; 
their  viscosities  diminish  with  increasing  temperature  and  pass 
through  a  minimum  on  ageing.  [Cf.  B.,  1925,  912.]  S.  K.  T. 
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Limited  Significance  of  Hydrogen-ion  Concentration  as  a 
Factor  in  Determining  the  Condition  of  Lyophilic  Sols.  H.  R. 

Kruyt  and  H.  C.  Tendeloo  ( J .  Physical  Chem.,  1925,  29,  1303 — 
1311). — The  electrolyte  concentration  of  the  medium  determines  the 
electrical  condition  of  the  colloid  particles  in  gelatin  solutions.  The 
action  of  electrolytes  on  lyophilic  colloids  does  not  differ  essentially 
from  that  on  lyophobic  colloids.  The  isoelectric  point  may  be 
reached  at  various  hydrogen-ion  concentrations  by  adding  a  quantity 
of  electrolyte  just  sufficient  to  produce  discharge.  The  viscosity 
of  positively  charged  gelatin  is  diminished  by  the  addition  of  uni¬ 
univalent  neutral  salts,  the  diminution  depending  on  the  valency  of 
the  anions.  Bi-  and  ter- valent  cations  increase  the  positive  charge 
on  the  gelatin  particles  and  this  is  accompanied  by  an  increase  in  the 
viscosity.  Emulsoid  sols  are  to  be  regarded  as  hydrated  suspensoids, 
the  electric  charge,  which  is  one  of  the  factors  of  stability,  being 
influenced  by  electrolytes  in  all  colloidal  solutions  in  essentially  the 
same  manner.  S.  K.  T. 

Action  of  Electrolytes  on  Colloidal  Nitroalizarin.  S. 

Liepatov  ( Kolloid-Z .,  1925,  37,  224 — 230). — With  the  object  of 
throwing  light  on  the  constitution  of  alizarin  lakes,  the  adsorption  of 
various  electrolytes  by  nitroalizarin  and  by  its  monosodium  salt 
has  been  measured.  In  the  coagulation  of  nitroalizarin  sols  by 
solutions  of  barium,  calcium,  cupric,  aluminium,  and  ferric  chlorides, 
of  the  sulphate  and  acetate  of  copper,  and  of  other  salts  not  desig¬ 
nated,  it  is  found  that  the  degree  of  adsorption  is  influenced  by  the 
anion,  e.g.,  with  the  copper  salts  the  more  readily  hydrolysable 
acetate  is  adsorbed  more  than  the  sulphate.  The  coagulates 
(lakes)  vary  in  composition  according  to  the  concentration  of 
salt  in  the  solution.  The  principal  role  in  the  formation  of  the 
lakes  is  played  by  the  cations.  The  anion  is  not  adsorbed,  and  only 
afEects  the  process  in  so  far  as  the  specific  properties  of  the  electrolyte 
depend  on  it.  With  free  nitroalizarin,  the  salts  of  strong  inorganic 
acids  and  the  acids  themselves,  e.g.,  barium  and  cupric  chlorides, 
and  hydrochloric  acid,  are  not  adsorbed  at  all,  whereas  cupric  acetate 
is  strongly  adsorbed,  giving  lakes  of  variable  composition.  From  a 
consideration  of  the  properties  of  this  and  similar  lakes  and  the  effect 
on  them  of  change  of  temperature  and  mineral  acids,  the  author 
concludes  that  they  are  formed  by  a  distribution  of  the  base,  cupric 
hydroxide,  etc.  between  the  two  acids  nitroalizarin  and  acetic  acid. 
In  the  case  of  monosodium  nitroalizarin,  experiments  with  barium 
and  cupric  acetates  show  that  a  chemical  compound  of  constant 
composition  is  formed,  2  mols.  of  the  nitroalizarin  reacting  with 
1  mol.  of  the  acetate  with  the  elimination  of  sodium  acetate.  These 
compounds  have  the  same  colours  as  the  corresponding  lakes  of 
variable  composition  described  above,  and  the  latter  are  therefore 
regarded  as  the  result  of  unsaturated  chemical  combination. 

N.  H.  H. 

Action  of  Proteins  on  Gold  Sols.  W.  Reinders  {Chem. 
Weekblad,  1925,  22,  481 — 484). — The  variations  in  the  protective 
effect  of  proteins  in  solutions  of  different  degrees  of  acidity  and 
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alkalinity  have  been  followed  by  measurements  of  the  gold  numbers 
and  the  migration  velocities  for  different  values  of  pK  and  different 
concentrations  of  protein.  The  results  are  in  accordance  with  the 
known  amphoteric  character  of  the  proteins.  S.  I.  L. 

Separation  Methods  by  Means  of  Specific  Adsorption. 

A.  FoDORand  A.  Rosenberg  ( Kolloid-Z .,  1925,  37,  234 — 236). — The 
disadvantages  inherent  to  the  usual  biochemical  methods  of  separ¬ 
ating  mixtures  of  albumin,  peptone,  carbohydrates,  organic  acids, 
etc.,  may  be  avoided  by  the  use  of  a  specific  adsorption  process  which 
consists  of  first  treating  the  mixture  in  fairly  strong  acid  solution 
with  talcum  powder  which  removes  organic  acids,  adsorbing  the 
albumin  from  the  filtrate,  after  diminishing  its  acid  concentration, 
by  means  of  kaolin,  and  finally  removing  starch  from  the  kaolin 
filtrate  by  moist  ferric  hydroxide.  Experiments  are  described  which 
illustrate  the  efficacy  of  the  process  and  demonstrate  the  influence 
of  the  constitution  of  oxalic,  malonic,  succinic,  lactic,  malic,  glyceric, 
tartaric,  citric,  and  pyruvic  acids  on  the  readiness  with  which  they 
are  adsorbed  by  talcum  powder  and  by  kaolin.  N.  H.  H. 

Velocity  of  Coagulation  of  Antimony  Trisulphide.  K. 

Jablczynski  and  A.  Przezdriecka-J^drzejevska  ( Rocz .  Chem., 
1925,  5,  173 — 177 ;  cf.  this  vol.,  ii,  203). — The  velocity  of  coagul¬ 
ation  on  the  addition  of  potassium  chloride  of  colloidal  antimony 
trisulphide  is  shown  to  agree  with  the  equation  log  tan  a — log 
tan  a.Q=]ct,  where  a  and  «0  are  the  initial  and  the  final  angles  of 
rotation  of  polarised  light  over  a  period  of  time  t,  and  k  is  the  coeffi¬ 
cient  of  coagulation.  This  equation  was  previously  shown  to  hold 
for  colloidal  arsenic  trisulphide  (loc.  cit.).  During  the  first  24  hrs. 
k  changes  very  slightly,  but  later  it  increases,  probably  as  a  result 
of  the  loss  of  hydrogen  sulphide,  which  has  a  stabilising  influence 
on  the  colloid  ;  k  remains  constant  after  blowing  hydrogen  through 
the  hydrosol  until  free  hydrogen  sulphide  can  no  longer  be  observed, 
its  value,  however,  being  nearly  quadrupled.  R.  T. 

Velocity  of  Coagulation  of  Mixed  Colloids.  K.  Jablczynski 
and  H.  Lorentz-Zienkovska  (Rocz.  Chem.,  1925,  5,  178 — 181 ; 
cf.  preceding  abstract). — The  velocity  of  coagulation  of  mixtures  of 
colloidal  arsenic  and  antimony  sulphides  follows  the  same  law  as  for 
each  colloid  separately  (cf.  preceding  abstract).  The  same  result  is 
obtained  when  the  colloidal  sulphides  are  prepared  separately  and 
then  mixed,  as  when  the  colloids  are  produced  together  from  a 
mixed  solution.  R.  T. 

Electrical  Dispersion  of  Liquids.  V.  Cofman  (J.  Physical 
Chem.,  1925,  29,  1289 — 1302). — Experiments  are  described  in  which 
the  nature  of  current  conduction  across  the  boundary  between 
aqueous  potassium  tri-iodide  solution  and  nitrobenzene  is  investig¬ 
ated.  Other  solutes  and  liquids  were  also  used.  A  critical  E.M.F. 
must  be  attained  before  any  current  crosses.  Ions,  electrons,  and 
larger  complexes  of  ions  and  solvent  are  involved  in  the  process. 
The  phenomena  at  the  electrodes  depend  on  the  P.D.  applied ; 
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dispersion  occurs,  generally  in  the  solvent  in  which  the  substance 
produced  by  the  current  is  insoluble,  or  only  slightly  soluble. 

S.  K.  T. 

Rhythmic  Reactions  showing  U-shaped  Bands.  G.  V. 

Stuckert  ( Kolloid-Z .,  1925,  37,  238 — 239). — The  “  corrosive  ” 
action  of  certain  substances  when  placed  on  gelatin  gels  contained 
in  test-tubes  has  been  studied.  Three  effects  were  observed  :  (i) 
reversible  or  irreversible  solvation  of  the  gel ;  (ii)  penetration  of  the 
gel  by  the  substance,  with  the  formation  of  different  types  of 
fissure ;  (iii)  rhythmic  reactions.  With  sodium  aminoacetate  and 
sodium  tungstate  the  effects  (i)  and  (iii)  wTere  obtained.  The  middle 
of  the  gel  became  solvated  from  top  to  bottom,  and  at  the  bounding 
surface  between  the  sol  so  formed  and  the  gel,  horizontal  bands, 
lower  in  the  middle  than  at  the  sides  (and  thus  like  a  wide  U),  made 
their  appearance.  N.  H.  H. 

Simple  Method  for  Preparing  Ultra-filters.  E.  Muller 
{Kolloid-Z.,  1925,  37, 237 — 238). — An  apparatus,  fully  figured  in  the 
original,  is  described,  with  which  the  uniform  impregnation  of  ultra¬ 
filters  with  gelatin  or  collodion  may  be  effected.  The  disadvantages 
of  Bechhold’s  method  (Z.  physikal.  Chem.,  1907,  60,  257)  are 
avoided.  N.  H.  H. 

Equation  of  State  and  its  Relation  to  the  Laws  of  Thermo¬ 
dynamics.  N.  J.  Koltschin  {Z.  anorg.  Chem.,  1925,  147,  312 — 
320). — In  Lorenz’s  (“  Festschrift  z.  Jahrhundertfeier  d.  Physikal- 
ischen  Vereins,”  Frankfurt  a.M.,  1924)  deduction  of  gas  laws  from  the 
first  two  laws  of  thermodynamics  and  the  conditions  {8U  j8v)x=0 
and  {8U  f8p)T=Q  there  is  the  inherent  assumption  that  F(p,v,T)= 0. 
It  is  now  shown  that  from  the  more  general  equations  {p,v,T)dp- f- 
(p,v,T)dvJr(p,v,T)dT=0  and  (8U I8v)t,p=0,  (8U j8v)riV= 0  general¬ 
ised  forms  of  the  equations  of  Clapeyron  and  Thomson  may  be 
derived.  In  order  to  deduce  the  equation  of  state  it  is  necessary  to 
add  the  condition  (8S /8p)„,:r=0  or  S=S(v,T).  The  conditions 
U=U(T)  and  S=S(p,T )  are  not  sufficient.  This  is  due  to  the  par¬ 
ticular  form  of  the  work  equation  dR=Ap  .  dv,  but  a  general  form 
dR—fxdp-\-f2dv-\-fzdT,  together  with  the  conditions  U—U(T)  and 
S—S{v,T),  may  be  sufficient  to  deduce  a  differential  form  of  the 
equation  of  state.  A.  G. 

Theory  of  Interionic  Attraction  in  Strong  Electrolytes. 

S.  R.  Pike  and  G.  Nonhebel  {Phil.  Mag.,  1925,  [vi],  50,  723 — 728). 
— The  theories  of  Milner  {ibid.,  1912,  [vi],  23,  351 ;  A.,  1913,  ii, 
481)  and  of  Debye  and  Hiickel  (A.,  1923,  ii,  459,  724)  are  compared 
in  the  light  of  recent  experimental  results,  and  it  is  shown  that  at 
present  the  evidence  is  insufficient  to  decide  between  them. 

A.  B.  M. 

Activity  Coefficients  and  Transport  Numbers  of  Solutions 
of  Hydrogen  Chloride  in  Methyl  Alcohol.  G.  Nonhebel  and  H. 
Hartley  {Phil.  Mag.,  1925,  [vi],  50,  729 — 749;  cf.  preceding 
abstract). — Activity  coefficients  and  transport  numbers  for  hydrogen 
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chloride  in  methyl  alcohol  solution  have  been  determined  from 
measurements  of  the  E.M.F.  of  the  cells  HJHC1  in  MeOHIAgCl :  Ag, 
and  Ag:AgCl]HClJ(C,1)iHCl,(C,2)|  AgCl:Ag.  The  E.M.F.  of  the 
former  cell  has  been  measured  at  25°  for  concentrations  from 
0-0004955  (E.M.F. =0-3861  volt)  to  0-5574  mol.  HC1  per  1000  g. 
solvent  (E.M.F.— 0-0844  volt).  The  transport  number  of  the 
hydrogen  ion  for  dilute  solutions  at  25°  is  0-735 ±0-005.  The  results 
are  discussed  in  conjunction  with  recent  measurements  of  the  activity 
coefficients  of  hydrogen  chloride  in  aqueous  and  ethyl  alcohol  solu¬ 
tions.  The  observed  values  agree  better  with  those  calculated  from 
Milner’s  theory  than  with  those  given  by  Debye’s  equation.  The 
relation  between  the  activity  coefficients  of  hydrogen  chloride  in 
different  solvents  and  the  partial  pressure  of  the  vapour  over  the 
solutions  is  pointed  out.  A.  B.  M. 

Dissociation  Constant  of  Methyl  Alcohol.  N.  Bjerrtjm, 
A.  Unmack,  and  L.  Zechmeister  (Kong.  Danske  Vidensk.  Meddel., 
1925,  5,  No.  11,  1 — 34;  from  Chem.  Zentr.,  1925,  i,  2680). — The 
dissociation  constant  of  methyl  alcohol  at  18°  is  10“17'01,  calculated 
from  the  P.D.  between  hydrogen  electrodes  in  methyl-alcoholic 
hydrochloric  acid  and  in  sodium  methoxide,  respectively,  connected 
by  methyl-alcoholic  sodium  chloride  solution.  The  dissociation 
constant  of  methyl  alcohol  was  also  obtained  from  the  degree 
of  alcoholysis  of  ammonium  acetate  by  measuring  the  increase 
in  conductivity  resulting  from  the  addition  of  acetic  acid  and 
methyl  alcohol,  respectively.  For  the  dissociation  constant  of 
ammonia  and  acetic  acid,  it  was  found  that  —log  iLNH5=5-92  and 
-log  A'chj.cooh— 9-65— 1-77^  C  at  18°.  G.  W.  R. 

Ionic  Equilibria  across  Semi-permeable  Membranes. 

N.  Kameyama  (Phil.  Mag.,  1925,  [vi],  50,  849—864). — The  results 
of  Donnan  and  Allmand  (T.,  1914,  105,  1941)  on  the  distribution 
of  potassium  chloride  between  two  aqueous  solutions  separated  by  a 
copper  ferrocyanide  membrane,  one  of  the  solutions  containing  also 
potassium  ferrocyanide,  are  discussed  from  the  point  of  view  of 
activity  coefficients  and  the  “  ionic  strength  principle  ”  of  G.  N. 
Lewis.  The  results  are  in  agreement  with  this  principle,  except 
when  the  potassium  chloride  concentration  is  small  compared  with 
that  of  the  ferrocyanide.  A  repetition  of  the  experimental  work, 
however,  over  this  range  with  improved  methods  of  analysis  and 
technique  renders  it  probable  that  the  deviations  mentioned  are  due 
to  experimental  error.  A.  B.  M. 

Equilibria  in  Systems  in  which  Phases  are  Separated  by  a 
Semi-permeable  Membrane.  VIII.  F.  A.  H.  Schreinemakers 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  396 — 402). — The 
equations  governing  membrane  diffusion  and  osmotic  equilibria 
previously  deduced  for  a  theoretical  membrane  (cf.  this,  vol.,  ii, 
538)  are  shown  to  be  valid  for  a  real  membrane  if  the  mass  of  the 
latter  is  small  compared  with  that  of  the  ternary  systems  involved ; 
they  also  hold  if  one  of  the  separate  systems  consists  of  substances 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  1063 

of  constant  composition  between  which  a  phase  reaction  occurs 
when  water  is  added  or  removed.  J.  W.  B. 

Equilibria  in  Systems  in  which  Phases  are  Separated  by  a 
Semi-permeable  Membrane.  DC.  F.  A.  H.  Schreinemakers 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  489 — 498 ;  cf.  this 
vol.,  ii,  538,  869,  and  preceding  abstract). — Theoretical.  The 
membrane  phase  rule  is  applied  to  osmotic  equilibria  in  which  two 
ternary  systems  are  separated  by  a  semi-permeable  membrane. 
Cases  are  considered  in  which  both  systems  contain,  respectively,  one 
and  two  components  in  common.  F.  G.  T. 

Equilibria  in  Systems  in  which  Phases  are  Separated  by  a 
Semi-permeable  Membrane.  X.  F.  A.  H.  Schreinemakers 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  564 — 572 ;  cf. 
preceding  abstracts). — Osmotic  equilibria  in  a  group  of  systems, 
separated  from  one  another  by  semi-permeable  membranes  through 
which  water  only  can  diffuse,  are  discussed,  and  also  the  osmotic 
action,  under  different  conditions,  of  the  double  membrane  formed 
when  two  systems,  previously  in  osmotic  contact  through  a  semi- 
permeable  membrane,  are  separated  by  two  membranes  between 
which  a  phase  is  interposed.  M.  S.  B. 

Dissociation  Pressures  of  Hydrated  Double  Selenates. 

J.  Ferguson  (J.  Chem.  Soc.,  1925,  127,  2096 — 2100 ;  cf.  Caven  and 
Ferguson,  A.,  1924,  ii,  553). — Equilibrium  pressures  for  systems  of 
the  type  M"Se04,M'2Se04,6H20  ^  M"Se04,M'2Se04,2H20+4H20 
have  been  measured,  and  the  stabilities  of  the  hexahydrated  double 
selenates  compared  by  reference  to  the  temperatures  at  which  the 
dissociation  pressures  reach  50  mm.  of  mercury.  If  the  salts  are 
regarded  as  having  the  structure  M'2[M"(Se04)2],  the  stability 
increases  with  decreasing  molecular  volume  of  the  anion,  and  with 
increasing  atomic  or  molecular  volume  of  the  cation,  but  exceptions 
are  noted,  especially  in  the  case  of  caesium.  This  rule  is  the  reverse 
of  that  found  for  the  stability  of  metallic  ammines.  The  salts 
investigated  contained  ammonium,  potassium,  rubidium,  or  caesium 
and  copper,  cobalt,  zinc,  nickel,  cadmium,  and  manganese.  Nickel 
ammonium  chromate  was  also  examined.  W.  H.-R. 

Equilibrium  in  the  Systems  :  Zinc  Chloride-Pyridine  :  and 
Cadmium  Chloride-Pyridine.  R.  B.  Mason  and  J.  H.  Mathews 
(J.  Physical  Chem.,  1925,  29,  1178 — 1183). — Measurements  of  the 
solubility  of  zinc  chloride  in  pyridine  show  that  only  one  compound, 
viz.,  ZnCl2,2C5H5N,  is  formed.  The  curve  representing  the  solu¬ 
bility  of  cadmium  chloride  in  pyridine  shows  a  break  at  9°.  From 
0°  to  9°  the  solubility  increases  rapidly,  whilst  from  9°  to  100° 
there  is  a  gradual  decrease.  At  the  ordinary  temperature,  the  solid 
phase  is  CdCl2,2C5H5N,  whilst  below  9°  the  stable  compound  is 
CdCl2,6C5H5N.  The  new  compound  forms  large,  clear,  transparent 
crystals,  which  at  the  ordinary  temperature  crumble  to  a  fine 
powder.  An  analogous  compound,  CdBr2,6C5H5N,  has  been 
described  by  Varet  (A.,  1891,  732).  L.  S.  T. 
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Condensed  Ternary  System  Phenol-Water-Salicylic  Acid. 

C.  R.  Bailey  (J.  Chem.  Soc.,  1925,  127,  1951 — 1965). — The  system 
phenol-water  has  been  examined,  the  critical  saturation  temperature 
being  taken  as  the  temperature  of  sudden  thickening;  the  results 
in  general  agree  with  those  of  Timmermans  (A.,  1907,  ii,  229).  In  the 
system  salicylic  acid-water,  the  eutectic  ice-salicylic  acid  is  deter¬ 
mined  as  —0-07°  and  0*103%  salicylic  acid.  The  m.  p.  of  salicylic 
acid  is  160*4°.  The  values  obtained  agree  with  those  of  Walker  and 
Wood  (T.,  1898,  73,  620)  up  to  30°,  but  are  slightly  and  uniformly 
larger  at  higher  temperatures.  In  the  system  phenol-salicylic  acid, 
a  simple  eutectic  is  formed  at  38*16°  and  5%  salicylic  acid;  the 
f.  p.  data  agree  with  the  presence  of  single  molecules  of  the  acid. 
The  ternary  system  has  also  been  examined,  using  synthetic  and 
analytical  methods.  No  liquids  exist  below  —1*3°,  the  ternary 
eutectic  composition  being  6*5%  phenol,  0*2%  salicylic  acid,  and 
93*3%  water.  Salicylic  acid  is  much  more  soluble  in  mixtures  of 
water  and  phenol  than  in  either  alone,  but  the  results  are  very 
complex.  W.  H.-R. 

Reversible  System  PbI2--ZnS04=^PbS04  {  ZnI2.  C.  G. 

Stoffella  (Boll.  Chim.  farm.,  1925,  64,  481 — 488). — No  conversion 
at  15°,  and  only  partial  conversion  at  100°,  of  zinc  sulphate,  in 
saturated  solution,  into  zinc  iodide  occurs  on  the  addition  of  an 
equimolecular  amount,  or  more,  of  lead  iodide.  Complete  con¬ 
version  at  15°  is  attained  only  in  extremely  dilute  solutions  of  zinc 
sulphate  by  the  addition  of  an  equimolecular  amount  of  lead  iodide. 
The  yield  of  zinc  iodide  is  best  from  a  1  %  solution  of  zinc  sulphate 
at  100°.  This  behaviour  is  in  accord  with  the  solubility  products  of 
the  components  of  the  reaction,  the  ratio  $pbIj .  SZnSOt :  *S'pbSOl  •  $zni, 
being  1  :  220  at  15°  and  2  :  1  at  100°.  F.  G.  T. 

Precipitation  Laws.  P.  P.  von  Weimarn  (Chem.  Reviews, 
1925,  2,  217—242). 

Heats  of  Oxidation  of  Carbon  Monoxide  and  of  Hydrogen 
by  Manganese  Dioxide  at  0°.  J.  C.  W.  Frazer  and  C.  E. 
Greider  (J.  Physical  Chem.,  1925,  29, 1099 — 1104). — A  continuation 
of  the  work  of  Whitesell  and  Frazer  (A.,  1924,  ii,  114).  The  heat 
changes  accompanying  the  adsorption  and  oxidation  of  carbon 
monoxide  by  active  manganese  dioxide  have  now  been  measured. 
A  large  amount  of  heat  is  liberated  during  the  admission  of  the  carbon 
monoxide  to  the  catalyst,  indicating  almost  immediate  oxidation. 
Equilibrium  was  not  attained  after  several  hours,  however,  owing 
to  slow  diffusion  of  the  gases  concerned  :  under  modified  con¬ 
ditions,  thermal  equilibrium  was  established  in  approximately 
30  mins.  It  is  assumed  that  (1)  for  every  mol.  of  carbon  dioxide 
removed,  a  corresponding  amount  of  the  dioxide  is  reduced  to  the 
oxide  Mn304,  and  (2)  all  the  carbon  monoxide  entering  is  oxidised. 
A  deficiency  in  the  amount  of  carbon  dioxide  desorbed  suggests 
that  a  portion  of  the  manganese  dioxide  is  reduced  to  the  monoxide, 
which  then  forms  the  carbonate,  the  catalyst  showing  a  change  from 
black  to  orange.  The  heats  attending  these  reactions  were  evaluated 
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from  the  heat  of  formation,  the  heat  of  adsorption  of  carbon  dioxide 
being  taken  equal  to  the  measured  heat  of  desorption.  The  heat  data 
are(l)Mn02— >MnO(  +  0),  -7-0cal.,(2)  l-5Mn02— >0-5Mn3O4(+O), 
—23-2  cal.,  (3)MnO-f  C02 — *-MnC03, 5-5eal.,and  (4)C0(+0)-*C02, 
79-7  cal.  Further  results  indicate  that  when  the  catalyst  has  been 
reduced  with  pure  carbon  monoxide,  it  is  re-oxidised  with  difficulty. 
Heat  treatment  over-night  in  air  at  150 — 160°  does  not  restore  the 
original  activity;  oxygen  is  more  efficient  in  this  respect.  When 
hydrogen  replaces  carbon  monoxide,  a  slow  but  continuous  fall  in 
pressure  is  observed,  but  the  oxidation  of  the  hydrogen  is  too  slow 
for  the  heat  of  reaction  to  be  determined.  L.  S.  T. 

Aqueous  Solutions  of  Sodium  Silicates.  I.  Preparation 
and  Electrical  Conductivity.  R.  W.  Harman  ( J.  Physical  Chem., 
1925,  29,  1155 — 1168). — An  investigation  of  the  system  Na20- 
Si02-H20  at  25°.  The  system  has  been  studied  from  the  point  of 
view  of  (1)  conductivity,  (2)  transport  numbers,  (3)  hydrolysis,  (4) 
sodium-ion  activity,  (5)  silicate  ion,  (6)  lowering  of  vapour  pressure 
and  of  f.  p.,  and  (7)  heterogeneous  equilibria. 

Sodium  metasilicate  enneahydrate,  Na2Si03,9H20,  prepared 
according  to  Vesterberg’s  method  (A.,  1913,  ii,  406),  was  used  as  the 
starting  point  and  crystals  of  m.  p.  47°  (Vesterberg  48° ;  Erdenberger 
47°)  were  obtained.  Solutions  having  other  values  for  the 
Na20 :  Si02  ratio  were  prepared  by  electrolytic  removal  of  the 
alkali  (cf.  Kroger,  A.,  1922,  ii,  212).  Solutions  prepared  in  different 
ways  gave  identical  results  for  the  conductivity  and  other  properties. 
Values  of  A  at  25°  are  given  for  the  ratios  2:1,  1:1,  1:1-5,  1:2, 
1  :  3,  and  1:4  at  concentrations  2NV  to  0-005 Nv  (A7u,=weight 
normality  with  regard  to  sodium  content).  The  2  :  1  and  1  :  1 
solutions  are  excellent  conductors,  whilst  1  :  2,  1  :  3,  and  1  :  4  are 
fair  conductors  in  dilute  solution,  but  abnormally  poor  in  con¬ 
centrated  solutions  (approx.  1— 2VW).  The  values  for  1  :  1  agree 
with  those  of  Kohlrausch  (A.,  1894,  ii,  133;  1893,  ii,  166).  The 
high  conductivity  of  Na2Si03  is  attributed  to  the  presence  of 
hydroxyl  ions  formed  by  hydrolysis,  but  quantitative  conclusions 
could  not  be  reached.  The  low  conductivity  in  concentrated 
solutions  of  2  :  1,  1  :  1,  and  1  : 1-5  is  due  to  a  decrease  in  hydrolytic 
dissociation.  Hydrolysis  is  not  sufficient,  however,  to  account  for 
some  of  the  values  obtained  and  calculations  have  therefore  been 
made  of  the  mobility  of  the  silicate  ion.  Values  for  Att  have  been 
assigned  by  extrapolation  from  the  conductivity-log  of  concentra¬ 
tion  curve,  and  by  Noyes’  method  ( Carnegie  Inst.  Pub.,  1908, 
63).  The  final  values  of  for  ratios  1:1,  1:1-5,  1:2,  1:3,  and 
1  :  4  are  160,  121,  95,  91,  and  88,  respectively.  The  mobility  of  the 
silicate  ion  is  calculated  to  be  60,  35,  43,  and  41  for  the  ratios  1:1, 
1  :  2,  1  :  3,  and  1 :  4.  Values  of  Ax  derived  from  the  curves  and  from 
the  mobility  data  show  good  agreement. 

It  appears  that  the  salts  Na20,2Si02  and  Na20,Si02  exist  in 
solution  and  that  other  ratios  correspond  with  mixtures  of 
these  salts  with  sodium  hydroxide  and  “  hydrated  ”  silica. 

L.  S.  T. 
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Conductivity  of  Solutions  of  Aluminium  Chloride  in 
Carbonyl  Chloride  at  25°,  0°,  and  -45°.  A.  F.  O.  Germann 
(J.  Physical  Chem.,  1925,  29,  1148 — 1154). — When  a  current  is 
passed  through  a  solution  of  aluminium  chloride  in  liquid  carbonjd 
chloride,  the  solvent  is  decomposed  with  the  formation  of  carbon 
monoxide  and  chlorine  ( Science ,  1924,  60,  434).  The  conductivity 
of  these  solutions  has  been  examined  at  25°,  0°,  and  —45°  in  a 
specially  constructed  cell.  The  conductivity  curve  resembles  those 
which  have  been  previously  obtained  for  solutions  in  wreakly  ionising 
solvents.  The  variation  of  the  temperature  coefficient  is  also 
similar  to  that  observed  by  Franklin  (A..  1911,  ii,  1052)  for  solutions 
of  potassium  bromide  and  iodide  in  liquid  sulphur  dioxide,  and  the 
interpretation  suggested  by  Franklin  is  accepted  by  the  author. 

L.  S.  T. 

Potential  Difference  between  0*1A  and  3-5 A  Calomel 
Electrodes.  J.  K.  Gjaldbaek  {Kong.  Banske  Vidensk.  Meddel. , 
1924,  5,  [9],  1 — 17 ;  from  Chem.  Zentr .,  1925,  i,  2679). — The 
potential  of  a  3-5A-calomel  electrode  measured  against  a  standard 
electrode  varied  from  0-31  to  — 0-06  millivolt,  according  to  the 
method  of  preparation.  The  values  after  5|  months  varied  from 
0*45  to  0-03  millivolt.  For  the  0-lAT-electrodes  the  potential  varied 
between  83-5  and  83-0  millivolts.  The  temperature  coefficient  of  the 
3 -5iV- electrode  is  0-45  millivolt,  and  of  the  0-lA-electrode  0-77 
millivolt  per  degree.  The  mean  value  of  the  potential  between 
0-1  A-  and  3-5A-calomel  electrodes  is  found  to  be  83-13  millivolts. 

G.  W.  R. 

Decrease  in  Electromotive  Force  of  Unsaturated  Weston 
Cells.  W.  C.  Vosburgh  {J.  Opt.  Soc.  Amer.,  1925, 11,  59 — 61). — 
A  slow  decrease  in  the  E.M.F.  of  an  unsaturated  Weston  cell  is  to 
be  expected  on  account  of  the  diffusion  of  mercurous  ion  and  its 
reaction  with  the  cadmium  of  the  amalgam  electrode  giving  cadmium 
ion  and  mercury.  The  resulting  increase  in  the  concentration  of 
cadmium  sulphate  in  the  electrolyte  must  cause  a  decrease  in  the 
E.M.F.  Actually,  the  E.M.F.  of  a  number  of  unsaturated  cells 
were  found  to  decrease  at  the  average  rate  of  0-03 — 0-04  millivolt 
(0-003 — 0-004%)  in  a  year.  S.  B. 

Potentials  of  Copper  and  Zinc  in  Cyanide  Solutions.  W.  M. 

Walker,  J.  H.  Sorrels,  and  J.  M.  Breckenridge  {Trans.  Amer. 
Electrochem.  Soc.,  1925,  48,  113 — 124). — The  potential  of  copper  in 
cyanide  solutions  shows  somewhat  unsteady  values  for  some  hours, 
but  gradually  becomes  more  electropositive  owing  to  atmospheric 
oxidation.  The  most  electropositive  potentials  found  were  —0-7526 
volt  in  0-5A-sodium  cyanide  and  —0-0765  volt  in  the  same  solution 
containing  0-125A-copper  cyanide ;  —0-8598  volt  and  —0-1123  volt 
in  the  corresponding  potassium  cyanide  solutions.  Zinc  tends  to 
become  more  electronegative.  In  0-5A-sodium  cyanide  it  shows 
—0-9156  volt,  in  presence  of  0-175A7-zinc  cyanide  —0-8731  volt. 
The  change  of  potential  takes  place  more  slowly  when  the  electrolyte 
is  covered  with  paraffin  oil,  more  rapidly  when  oxygen  is  blown 
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over  it.  The  rate  of  corrosion  of  the  electrodes  shows  similar 
variations.  W.  A.  C. 

Reduction  Potential  of  Dicyanoquinhydrone.  E.  K.  Eideal 
(Trans.  Faraday  Soc.,  1925,  21,  143 — 144). — See  this  vol.,  ii,  546. 

Overvoltage  and  Surface  Forces  at  the  Lead  Cathode. 

S.  Glasstone  (Trans.  Faraday  Soc.,  1925,  21,  36 — 41). — See  this 
vol.,  ii,  301. 

Electrochemical  Actinometers.  G.  At  ha  nasi  u  (Ann. 
Physique,  1925,  [x],  4,  318— 424).— The  E.M.F.  of  the  cells  ex¬ 
amined  are  not  attributable  to  a  photo-electric  effect,  but  are  due 
to  three  factors,  (1)  polarisation,  (2)  absorption  of  heat,  and  (3) 
chemical  changes  at  the  surface  of  the  electrode-producing  films, 
which  may  be  comparatively  inactive,  as  with  zinc  electrodes  in 
zinc  sulphate,  or  strongly  actino-sensitive,  as  with  copper  in  copper 
sulphate ;  in  this  case  an  E.M.F.  of  the  order  of  40  millivolts  was 
obtained,  the  illuminated  electrode  being  negative  relative  to  the 
electrode  in  the  dark.  Greater  effects  can  be  obtained  by  coating 
metallic  electrodes  with  films  of  suitable  salts.  Actinometers  with 
electrodes  of  mercury  covered  with  a  film  of  mercurous  halide  or 
sulphide  have  been  examined  in  monochromatic  light  of  different 
wave-lengths,  sulphuric  acid  being  the  electrolyte.  The  sensitivity 
is  defined  as  the  ratio  of  the  E.M.F.  produced  to  the  intensity  of 
the  incident  radiation.  With  films  of  mercurous  halides,  the 
illuminated  electrode  is  positive,  and  the  maximum  sensitivity 
moves  towards  longer  wave-lengths  as  the  atomic  wTeight  of  the 
halogen  increases;  the  chloride  and  bromide  are  sensitive  only  to 
ultra-violet  radiation,  and  photographic  plates  with  this  property 
have  been  prepared.  With  mercurous  sulphide,  the  illuminated 
electrode  is  negative  and  shows  a  maximum  sensitivity  at  about 
A =4046  A.  The  electrical  conductivity  of  mercurous  halides  is 
increased  by  illumination,  whilst  the  bromide  and  chloride  give  an 
orange  fluorescence  under  the  influence  of  ultra-violet  light.  Actino¬ 
meters  with  oxidised  copper  electrodes  in  solutions  of  sodium  or 
potassium  chloride  or  sodium  bromide  show  a  marked  maximum 
sensitivity  at  about  A =4046  A.,  the  illuminated  electrode  being 
positive.  With  silver  electrodes  coated  with  silver  iodide,  maximum 
sensitivity  is  shown  at  A =4245  A.,  with  potassium  chloride  as 
electrolyte.  If  the  chemical  reaction  involved  is  the  decomposition 
of  the  halides,  the  critical  wave-lengths  and  heats  of  reaction  are  in 
good  agreement  with  the  radiation  theory  of  Lewis  and  Perrin. 
The  electrical  conductivities  of  all  actino-active  substances  are 
affected  by  light,  both  effects  being  due  to  the  displacement  of  the 
outer  electrons,  but  the  phenomena  are  distinct  from  the  ordinary 
photo-electric  effect.  W.  H.-R. 

Electrolysis  of  Nitrobenzene  with  the  Mercury-dropping 
Cathode.  I.  Reduction  Potential  of  Nitrobenzene.  II. 
Influence  of  Cathode  Potential  on  Adsorption  of  Nitrobenzene. 

M.  Shikata  (Trans.  Faraday  Soc.,  1925,  21,  42 — 52,  53 — 62). — See 
this  vol.,  ii,  304. 
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Polarisation  of  Metals  used  as  Electrodes.  M.  Dresbach 
and  H.  R  Hosmer  (Amer.  J.  Physiol.,  1924,  68,  122 — 123). — From 
observations  of  the  changes  produced  in  the  plate-filament  circuit 
of  a  three-electrode  tube  by  altering  the  voltage  in  the  grid-filament 
circuit,  polarisation  values  in  ascending  order  have  been  obtained  for 
amalgamated  zinc-zinc  sulphate ;  silver-silver  chloride ;  lead ; 
zinc ;  tin ;  uncoated  silver.  A.  A.  E. 

Electrolytic  Corrosion  of  Ferrous  Metals.  W.  M.  Thornton 
and  J.  A.  Harle  (Trans.  Faraday  Soc.,  1925,  21,  23 — 35). — See  this 
vol.,  ii,  303. 

Effect  of  Superposed  Alternating  Current  on  Anodic 
Solution  of  Gold  in  Hydrochloric  Acid.  A.  J.  Allmand  and 
V.  S.  Puri  (Trans.  Faraday  Soc.,  1925,  21,  10 — 16). — See  this  vol., 
ii,  302. 

Electrochemical  Corrosion  Tests  on  Iron  and  Steel.  H. 

Beeny  (Trans.  Amer.  Electrochem.  Soc.,  1925,  48,  135 — 149). — 
The  polished  test-piece  serves  as  anode  in  a  0-2%  sodium  chloride 
solution  contained  in  a  rotating  gilded  vessel  used  as  the  cathode. 
The  effective  surface  of  the  cathode  is  made  forty  times  as  large  as 
that  of  the  anode,  so  that  cathodic  polarisation  is  minimised. 
Experiments  show  that  the  amount  of  iron  going  into  solution  as 
Fe-  agrees  with  the  quantity  of  electricity  generated,  and  it  is 
inferred  that  the  corrosion  is  entirely  electrochemical.  W.  A.  C. 

Disintegration  of  Carbon  Anodes  in  Nitric  Acid.  H.  J.  M. 

Creighton  and  W.  H.  Ogden  (Trans.  Amer.  Electrochem.  Soc.,  1925, 
48,  161 — 165). — In  the  explosive  disintegration  of  carbon  anodes, 
a  gas  is  evolved  which  consists  mainly  of  air.  The  fragments 
are  sometimes  covered  with  minute  yellow  crystals.  It  is  suggested 
that  the  disintegration  is  caused  by  formation  and  decomposition 
of  graphitic  acid.  W.  A.  C. 

Physico-chemical  Study  of  Some  Organic  Syntheses. 

C.  Matignon  (Bull.  Soc.  chim.,  1925,  [iv],  37,  825— 836).— The 
possibility  of  certain  reactions  taking  place  is  investigated  theoretic¬ 
ally  by  a  consideration  of  the  equilibrium  constant,  the  heat  of 
reaction,  and  the  formula  log  K~  —  (?/4-57T-i-3'50  log  T-{-C.  The 
syntheses  of  methyl  and  ethyl  alcohols,  formaldehyde,  acetone, 
acetic  and  propionic  acids  from  carbon  monoxide  and  hydrogen 
are  dealt  with ;  also  syntheses  involving  ethylene  (butane,  hexane, 
acetone,  and  propyl  alcohol) ;  and  syntheses  of  nitrogen  compounds. 

L.  L.  B. 

Fundamental  Factors  in  Corrosion.  G.  M.  Enos  (Ind.  Eng. 
Chem.,  1925,  17,  793 — 797). — The  rate  of  corrosion  of  various  steels 
in  the  atmosphere  and  in  distilled  water  was  determined,  the  former 
rate  averaging  about  ten  times  the  latter.  No  definite  effect  of 
varying  carbon  content  in  the  steel  could  be  traced.  Chromium- 
vanadium  steel  and  nickel-silicon  steel  showed  lower  rate  losses. 
With  increase  in  temperature,  the  increase  in  corrosion  is  a  function 
of  the  temperature  difference  above  that  of  the  ordinary  for  a  given 
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steel,  the  slope  of  the  curve  being  similar  whether  the  corroding 
agent  was  water,  dilute  sulphuric  acid,  or  ferric  sulphate  solution. 
With  increase  in  time,  the  rate  of  corrosion  suffered  an  initial  drop 
and  then  showed  a  linear  increase.  Ultra-violet  light  somewhat 
increases  the  rates  of  corrosion.  [Cf.  B.,  1925,  765.]  C.  I. 

Influence  of  Metallic  Elements  on  the  Corrosion  of  Iron  and 
Steel.  Y.  Utida  and  M.  Sait6  (Sci.  Rep.  TShohu,  1925, 14,  295 — 
312). — Addition  of  chromium  to  iron  gives  an  alloy  that  is  very 
resistant  to  10%  nitric  acid  solutions,  but  is  readily  attacked  by 
dilute  hydrochloric  acid.  Nickel  in  iron  also  retards  its  dissolution 
in  cold  10%  nitric  acid,  but  not  to  the  same  extent  as  an  equal 
amount  of  chromium.  Nickel  steels,  on  the  other  hand,  are  markedly 
resistant  to  10%  hydrochloric  acid,  and  their  resistance  is  increased 
by  the  addition  of  chromium.  Copper  and  manganese  first  reduce 
the  rate  of  attack  of  10%  nitric  acid  on  iron,  but  with  more  than  1% 
of  these  elements  the  resistance  of  the  metal  to  this  acid  is  much 
reduced.  Tungsten  and  copper  increase  the  resistance  of  iron  to 
sulphuric  and  hydrochloric  acids.  The  rate  of  corrosion  of  nickel- 
chromium  steel  in  cold  10%  hydrochloric  acid  decreases  with  a  rise 
in  the  carbon  content  from  0-1%  to  0-7%.  [Cf.  B.,  1925,  884.] 

A.  R.  P. 

Solution  of  Zinc  in  Hydrochloric  Acid  at  High  Pressures. 

W.  Ifatiev  and  W.  Verchovski  {Bull.  Acad.  Sci.  St.  Petersbourg, 
1918,  [6],  1 — 10;  from  Chem.  Zentr.,  1925,  i,  2525). — The  pressure 
developed  by  the  reaction  of  zinc  with  hydrochloric  acid  in  glass 
test-tubes  placed  in  a  closed  cavity  over  machine  oil  reaches  a 
maximum  of  1125  atm.  This  limiting  value  is  not  conditioned  by 
the  reverse  reaction,  but  is  related  to  the  solubility  of  hydrogen  in 
the  oil,  the  contraction  of  the  hydrochloric  acid  on  saturation  with 
zinc  chloride,  and  the  compressibility  of  the  air  present  in  the  closed 
cavity.  The  limiting  value  is  reached  when  some  zinc  still  remains 
undissolved  in  the  hydrochloric  acid.  When  copper  tubes  are  used 
instead  of  glass  test-tubes,  complete  solution  of  the  zinc  occurs. 

G.  W.  It. 

Catalytic  Decomposition  of  Acetoacetic  Acid  by  Strong 
Acids  and  Bases.  H.  von  Euler  and  A.  Olander  (Z.  anorg. 
Chem.,  1925,  147,  295 — 311). — Measurements  have  been  made  of 
the  velocity  of  decomposition  of  the  sodium  derivative  of  ethyl  aceto- 
acetate  in  solutions  of  pu  11 — 15-1.  In  the  less  alkaline  solutions, 
the  reaction  CH3-C0-CH2*C02H=CH3-COCH3+C02  takes  place 
exclusively,  and  the  velocity  constant  is  3-0 — 3*4  x  10-5  between 
Pn  H  I  and  13-2.  With  increasing  alkalinity,  the  velocity  of  this 
reaction  diminishes  rapidly  and  is  zero  at  pn  14-2.  The  only  reaction 
then  taking  place  is  CH3-C(0Na):CH2-C02Na+ H20=2CH3-C02Na, 
and  the  velocity  constant  of  this  increases  rapidly  with  increasing 
alkalinity  from  zero  at  ps  13*2  to  1-3  Xl0~3  at^HlS'l  (12-9  Y-sodium 
hydroxide).  The  second  acid  dissociation  constant  of  acetoacetic 
acid  is  lO-13.  A.  G. 
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Acid  Catalysis  in  Lactone  Formation.  H.  S.  Taylor  and 
H.  W.  Close  ( J .  Physical  Chem.,  1925,  29,  1085 — 1098). — An  examin¬ 
ation  of  Henry’s  results  (A.,  1892,  1303)  indicates  that  the  propor¬ 
tionality  between  the  reaction  velocity  and  the  hydrogen-ion 
concentration  is  not  exact,  but  that,  as  the  concentration  of  the 
catalysing  acid  is  increased,  the  reaction  velocity  increases  faster 
than  the  hydrogen-ion  concentration.  The  reaction  has  now  been 
studied  by  varying  the  nature  and  concentration  of  catalysing  acid 
and  of  the  neutral  salt,  the  temperature,  and  the  solvent. 

y-Hydroxyvaleric  acid,  prepared  only  as  required,  from  its  lactone, 
was  the  acid  used,  and  the  reaction  velocity  was  measured  in  the  usual 
way,  after  addition  of  the  catalyst,  with  barium  hydroxide  as  the 
titrating  agent.  The  reaction  was  studied  in  presence  and  absence 
of  salts  over  a  temperature  range  0 — 35°.  In  the  experiments 
with  different  solvents,  o-hydroxymethylbenzoic  acid  replaced 
y-hydroxy valeric  acid,  since  the  former  is  easily  obtainable  in  the 
crystalline  state  and  is  stable  when  kept  dry,  and  was  converted 
into  its  lactone  as  in  the  previous  case.  The  marked  effect  of 
moisture  on  the  reaction  velocity  indicated  that  water  plays  an 
important  role,  and  hence  the  velocity  of  lactone  formation  from 
this  acid  was  also  studied  in  ether-water  mixtures  with  hydrogen 
chloride  as  catalyst.  The  reaction  velocity  is  very  much  greater 
in  wet  ethereal  solutions  containing  hydrogen  chloride  than  in 
aqueous  solutions  of  the  same  acid  strength. 

The  results  are  in  good  agreement  with  those  previously  obtained 
(A.,  1917,  ii,  253),  and  confirm  the  similarity  there  found  between 
acid  catalysis  in  lactone  formation  and  in  ester  hydrolysis,  so  far  as 
deviations  from  proportionality  to  hydrogen  concentration  and  the 
influence  of  neutral  salts  are  concerned.  Good  agreement  likewise 
exists  with  the  data  of  Garrett  and  Lewis  (A.,  1923,  ii,  476),  although, 
unlike  these  authors,  the  use  of  the  formula  for  opposed  reactions, 
K%—{\jt)  log  [a/(a— 1*075*)],  has  now  been  found  necessary  to 
eliminate  a  slight  drift  in  the  unimolecular  constant. 

The  results  indicate  that  the  velocity  is  not  dependent  on  the 
acid  concentration,  the  undissociated  acid  molecule  concentration, 
or  the  hydrogen-ion  concentration  as  determined  by  conductance 
methods.  A  proportionality  between  reaction  velocity  and  the 
thermodynamic  activity  of  the  hydrogen  ions  is  suggested  instead. 

L.  S.  T. 

Catalysis  of  Oxido-reductions  by  Blood  Pigments.  W. 

Lipschitz  (Z.  physiol.  Chem.,  1925, 146,  1 — 43). — Hydroxylamine  is 
rapidly  decomposed  by  blood  pigments  with  the  formation  of 
ammonia,  nitrogen,  nitrite,  and  nitrate,  the  pigment  being  trans¬ 
formed  into  methaemoglobin.  Fresh  frog’s  muscle,  blood  charcoal, 
bile  pigments,  chlorophyll,  haem  in,  and  serum  cannot  effect  this 
change.  Hydroxylamine  (1  mol.)  and  oxyhaemoglobin  (|  mol.) 
yield  approximately  ammonia  (4/12  mol.),  nitrogen  (5/12  mol.), 
nitrite  and  nitrate  (3 / 12  mol.).  Hydroxylamine  (1  mol.)  and  reduced 
haemoglobin  (£  mol.)  yield  ammonia  (6/12  mol.),  nitrogen  (4/12 
mol.),  nitrite  and  nitrate  (1/12  mol.).  About  1/12  of  the  hydroxyl- 
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amine-nitrogen  is  lost,  but  small  amounts  of  nitrous  oxide  are 
detected.  With  carbon  monoxide-haemoglobin  (1  mol.)  the  yield 
of  ammonia  falls  to  4/12  mol.  Nitric  oxide-haemoglobin  and 
-methaemoglobin  also  act  in  this  way.  More  than  24  mols.  of 
hydroxylamine  are  decomposed  by  1  mol.  of  pigment,  but  the  rate 
of  the  reaction  gradually  decreases,  probably  on  account  of  decreased 
adsorption  of  hydroxylamine  by  the  haemoglobin.  Irradiation  of 
haemoglobin  or  precipitation  by  alcohol  or  colloidal  ferric  hydroxide 
does  not  influence  its  catalytic  activity,  but  if  the  globin  molecule  be 
removed  by  heating,  ammonia  formation  decreases  to  10%  or  less. 

P.  W.  C. 

Catalytic  Action.  X.  Comparative  Study  of  the  Catalytic 
Activity  of  Reduced  Copper,  Reduced  Nickel,  and  Thoria.  I. 

S.  Komatsu  and  B.  Masumoto  (Mem.  Coll.  Sci.  Kyoto,  1925,  [A], 
9,  15 — 21). — A  comparison  of  the  products  obtained  when  cyclo- 
hexanol  is  heated  in  presence  of  reduced  copper,  reduced  nickel,  and 
thoria,  respectively,  at  200°  and  at  300°,  shows  that  reduced  nickel 
acts  principally  as  an  oxidation  catalyst,  causing  the  formation  of 
cyclohexanone  and  phenol,  whereas  thoria  has  a  dehydrating  effect, 
giving  yields  of  dicycZohexyl  ether,  benzene,  and  tetrahydrobenzene. 
Reduced  copper  lies  between  the  two  in  the  nature  of  its  activity 
and  is  the  least  affected  by  the  change  of  temperature.  With 
thoria  at  300°,  some  dodecahydrotriphenylene  is  formed  from  cyclo- 
hexanol.  B.  W.  A. 

Promoter  Action  of  Thoria  on  Nickel  Catalysts.  W.  W. 

Russell  and  H.  S.  Taylor  ( J .  Physical  Chem.,  1925,  29,  1325 — 
1341). — The  promoter  action  of  thoria  on  nickel  catalysts  in  the 
reaction  C02+4H2=CH4-f2H20  was  studied.  The  results  indicate 
that  promoter  action  in  supported  catalysts  cannot  be  explained  by 
surface  extension  or  by  change  in  the  relative  concentrations  of  the 
adsorbed  reactants.  The  former  explanation  partly  suffices  in  the 
case  of  unsupported  catalysts.  The  following  theory  of  promoter 
action  is  advanced.  The  unsaturated  metal  atoms  assumed  to  be 
responsible  for  catalytic  activity  are  present  in  pure  nickel  in  a 
higher  concentration  the  lower  the  temperature  of  reduction. 
These  atoms  coalesce  as  the  temperature  rises,  but  the  presence  of 
thoria  in  supported  nickel  catalysts  prevents  sintering  (coalescence) 
and,  by  the  creation  of  thoria-niekel  interfaces,  increases  the  con¬ 
centration  of  these  atoms.  The  same  may  also  occur  in  unsupported 
nickel,  but  on  the  other  hand  the  surface  may  increase  because  of 
the  promoter  acting  as  a  support,  or  because  the  ratio  in  which  the 
reacting  substances  are  adsorbed  is  favourably  altered.  TCf.  B., 
1925,  903.]  S.  K.  T. 

Catalytically  Active  and  Inactive  Forms  of  Ferric  Oxide. 

L.  A.  Welo  and  O.  Baudisch  (J.  Biol.  Chem.,  1925,  65,  215 — 227). 
— The  catalytic  activity  of  different  samples  of  magnetite  varies 
with  the  mode  of  preparation,  those  made  by  precipitation  of  a 
mixture  of  ferrous  and  ferric  sulphate  being  much  more  active  than 
those  made  by  precipitation  of  ferrous  sulphate  and  subsequent 
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partial  oxidation.  The  activity  of  active  magnetite  is  not  destroyed 
by  oxidation,  but  both  activity  and  magnetic  properties  are  lost  on 
beating  at  550°.  Comparison  of  the  water  absorption  and  X-ray 
diffraction  spectra  of  active  and  inactive  oxides  indicates  that  the 
crystals  of  the  former  are  smaller  than  those  of  the  latter.  It  is 
thought  that  both  magnetic  properties  and  catalytic  activity  are 
related  to  the  spatial  arrangement  of  the  atoms  within  the  molecule. 

C.  R.  H. 

Catalytic  Action  of  Colloidal  Metals  of  the  Platinum  Group. 
XVII.  Colloidal  Cobalt.  C.  Paal  and  H.  Boeters  ( Ber .,  1025, 
58,  [B],  1542—1546;  cf.  A.,  1914,  ii,  642;  1915,  ii,  171).-- Colloidal 
solutions  of  cobalt  are  prepared  by  the  action  of  hydrogen  in  the 
presence  of  palladium  on  sols  or  gels  of  cobaltic  hydroxide  (cf. 
this  vol.,  ii,  1090).  Reduction  occurs  slowly  but  completely,  even 
with  preparations  rich  in  cobalt,  although  in  the  latter  case  the 
production  of  the  sol  is  accompanied  by  that  of  an  irreversible  cobalt 
gel.  In  the  solid  form,  the  preparations  of  colloidal  cobalt  and  sodium 
protalbate  or  lysalbate  oxidise  slowly  when  exposed  to  air,  but 
otherwise  remain  colloidally  soluble  for  long  periods ;  preparations 
of  colloidal  cobalt  with  free  protalbic  or  lysalbic  acid  are  considerably 
more  stable.  Attempts  to  obtain  cobalt  sols  by  the  reduction  of 
colloidal  cobaltic  hydroxide  by  hydrazine  or  formaldehyde  in  the 
presence  of  palladium  sol  were  unsuccessful.  Colloidal  cobalt  could 
not  be  obtained  by  the  reduction  of  colloidal  cobaltic  hydroxide 
with  hydrogen  at  200 — 210°.  H.  W. 

Physical  State  of  Catalysts.  R.  C.  Smith  (J.  Physical  Chern., 
1925,  29,  1116—1118). — The  catalytic  activities  of  platinum,  gold, 
and  palladium  have  been  studied  in  relation  to  the  crystalline  or 
amorphous  state  of  the  surface.  Direct  observations  were  made  of 
the  time  taken  for  oxygen  to  be  evolved  from  solutions  of  hydrogen 
peroxide,  varying  in  strength  from  0-2  to  10  volumes,  placed  on  a 
plate  of  the  metal.  Polished  platinum  was  found  to  decompose 
hydrogen  peroxide  (cf.  Spring,  A.,  1896,  ii,  92),  but  washing  the 
metal  surface  with  alcohol  and  water,  or  the  presence  of  a  film  of 
grease,  inhibited  the  decomposition.  The  change  in  the  state  of 
surface  from  amorphous  to  crystalline  was  also  accompanied  by  a 
decrease  in  catalytic  activity.  The  loss  of  activity  pointed  out  by 
Thomas  (A.,  1923,  ii,  64)  in  the  case  of  nickel  prepared  at  650°,  and 
by  Vavon  (A.,  1914,  ii,  189)  in  the  case  of  platinum -black,  is 
attributed  to  the  formation  of  crystals  in  the  finely-divided  metal. 

L.  S.  T. 

Thin  Films  of  Platinum  and  Nickel  and  Catalytic  Activity. 

A.  W.  Gauger  (J.  Amer.  Chem.  Sac.,  1925,  47,  2278— 2282).— The 
reaction  C2H4+H2=C2H6,  both  in  the  presence  and  absence  of 
water  vapour  and  of  oxygen,  is  not  catalysed  by  thin  films  of 
platinum  or  nickel  deposited  on  glass  wool.  It  is  concluded  that 
the  influence  of  surface  in  catalysis  is  overestimated.  It  is  probable 
that  catalysts  have  electrons  on  other  energy  levels  than  is  the  case 
with  the  bulk  metal,  whereas  the  molecules  in  films  probably  have 
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the  same  electronic  configuration  as  the  latter.  The  active  surface 
of  a  catalyst  would  consist,  therefore,  of  molecules  having  electrons 
in  the  outer  energy  levels.  This  theory  is  developed  briefly. 

S.  K.  T. 

Electrolysis  in  Liquid  Sulphur  Dioxide.  H.  P.  Cady  and 
R.  Taft  (J.  Physical  Ghem.,  1925,  29,  1075—1084). — The  solubilities 
of  various  substances  in  liquid  sulphur  dioxide  have  been  examined 
qualitatively  and  also  the  electrolysis  of  certain  solutions  in  this 
solvent.  Amongst  other  substances,  potassium  iodate,  bromate, 
and  chlorate,  and  silver  nitrate,  are  appreciably  soluble;  sodium 
thiosulphate  and  cyanide  and  potassium  dichromate  very  slightly 
soluble ;  and  potassium  perchlorate  and  permanganate,  boric  acid, 
and  sodium  insoluble  in  this  solvent.  A  specially-constructed  cell 
was  used  in  the  electrolysis  experiments  and  precautions  were  taken 
to  prevent  the  introduction  of  traces  of  moisture  which  probably 
account  for  the  anomalous  results  previously  obtained.  The 
production  of  a  deposit  at  the  cathode  causes  reduction  of  the  current, 
which  is  never  large,  to  a  very  small  value.  No  great  advantage 
was  found  in  the  use  of  silver  or  copper  cathodes  as  recommended 
by  Bagster  and  Steele  (A.,  1913,  ii,  15).  In  none  of  the  electrolyses 
attempted  (potassium  iodate,  iodide,  ferricyanide,  etc.)  were 
cathodic  reduction  products  of  the  electrolyte  obtained.  Generally, 
the  products  possessed  similar  qualitative  properties  and  are 
considered  to  be  produced  by  the  discharge  of  the  ions  of  the  solvent. 
The  cathodic  deposit,  characteristic  of  so  many  of  the  solutions,  gave 
reactions  which  indicated  the  presence  of  a  sulphite,  thiosulphate,  and 
probably  one  or  more  salts  of  the  thionic  acids.  Contrary  to  Bagster 
and  Steel  ( loc .  cit.),  but  in  agreement  with  Centnerszwer  and 
Drucker  (A.,  1923,  ii,  370),  no  free  sulphur  was  contained  in  these 
deposits.  Anodic  products  are  similar  to  those  produced  in  the 
electrolysis  of  the  substances  in  aqueous  solution.  A  difficult 
feature  encountered  in  this  work  was  that  retention  of  the  solvent 
frequently  led  to  misleading  analytical  results.  The  influence  of 
current  density  on  electrolytic  oxidation  and  reduction  is  discussed 
and  an  explanation  advanced.  L.  S.  T. 

Oxidation  and  Reduction.  H.  P.  Cady  and  R.  Taft  ( J . 
Physical  Chem.,  1925,  29,  1057 — 1074). — In  order  to  examine  the 
truth  of  the  conception  that  oxygen  and  hydrogen  are  respectively 
actually  formed  in  oxidation  and  reduction  reactions,  electrolytic 
reduction  was  attempted  in  a  system  containing  no  hydrogen,  and 
oxidation  in  one  containing  no  oxygen.  Ammonia  was  adopted  as 
a  suitable  medium  for  oxidations,  and  phosphorus  oxychloride, 
P0C13,  for  reductions.  Liquid  sulphur  dioxide  proved  unsatisfactory 
owing  to  the  complex  character  of  the  cathodic  processes  involved 
(cf.  preceding  abstract). 

Qualitative  results  for  a  number  of  inorganic  substances  are  given. 
Nearly  all  solutions  of  these  substances  in  this  solvent  are  coloured. 
Phosphorus  oxychloride  is  readily  hydrolysed;  it  could  be  freed 
from  the  traces  of  hydrogen  chloride  formed  by  distillation  over 
metallic  potassium  provided  that  certain  precautions  are  taken  to 
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prevent  explosion.  In  the  electrolysis  of  solutions  of  potassium 
iodate  and  of  ferric  chloride  in  phosphorus  oxychloride,  products 
were  obtained  which  showed  that  reduction  can  take  place  in  the 
absence  of  hydrogen.  With  liquid  ammonia  as  solvent,  the  work 
was  confined  to  solutions  of  thallous  iodide,  cuprous  iodide,  hydrazo- 
benzene,  and  methyl-  and  ethyl-amine  hydrochlorides,  and  it  is 
concluded  that  oxidation  in  the  absence  of  oxygen  is  established. 
A  table  of  collected  physical  constants  of  liquid  ammonia  and 
phosphorus  oxychloride  is  given.  L.  S.  T. 

Dissociation  Theory  and  Photochemical  Thresholds.  E.  J. 

Bowen  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — The 
theory  that  absorption  of  a  light  quantum  causes  dissociation 
into  free  atoms  or  radicals  has  been  fairly  fruitful,  especially  in 
reactions  to  which  a  “  chain  ”  mechanism  has  been  ascribed.  It 
is  not  yet  certain  whether  dissociation,  if  it  occurs,  is  a  unimolecular 
process  or  whether  collisions  of  activated  and  unactivated  molecules 
are  necessary.  There  is  no  strong  evidence  for  the  existence  of  a 
connexion  between  heats  of  linking  and  activation  energies  corre¬ 
sponding  with  absorption  spectra,  as  the  one  represents  merely  the 
difference  between  the  energies  of  the  lowest  electron  orbits  in  the 
free  atoms  and  in  the  molecule,  whilst  the  other  is  concerned  only 
with  the  molecule.  Clearer  conceptions  depend  on  a  more  complete 
knowledge  of  the  physical  meaning  of  absorption  spectra.  In 
general,  heats  of  linking  are  less  than  the  energies  of  the  lower  limits 
of  absorption,  and  are  therefore  (except  in  the  halogens)  much  less 
than  the  activation  energies.  There  is  little  to  justify  a  connexion 
between  the  so-called  photochemical  threshold  and  either  the  heat  of 
linking  or  the  lower  limit  of  absorption.  The  conception  of  photo¬ 
chemical  threshold  has  at  present  little  value  because  there  is  no 
method  of  measuring  it.  Apparently  the  only  work  which  throws 
light  on  the  question  of  the  minimum  energy  required  to  make  a 
molecule  active  is  in  the  rate  of  bimolecular  thermal  gas  reactions 
(T.,  1918,  113,  471;  1924,  125,  1841).  In  each  case,  the  heats  of 
activation  are  considerably  less  than  the  electronic  activations 
obtained  from  absorption  spectra,  and  appear  to  be  unconnected 
with  the  heats  of  linking.  It  is  difficult  at  present  to  form  any 
clear  picture  of  'what  constitutes  an  active  molecule.  R.  A.  M. 

Relation  between  Quantum  Sensitivity  and  Intensity  of 
Radiation.  C.  Winther  (Trans.  Faraday  Soc.,  Oct.  1925, 
advance  proof). — In  photochemical  reactions  the  quantum  sensitivity 
decreases  'with  increase  of  absorbed  energy.  The  importance  of 
measuring  this  variation  experimentally  in  future  photochemical 
work  is  emphasised.  A.  B.  M. 

Einstein’s  “Photochemical  Equivalent  Law.”  A.  J.  All- 

MAND  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — Einstein’s 
deduction  of  the  photochemical  equivalent  law  is  critically  examined 
and  the  conditions  of  its  validity  are  discussed.  The  available 
experimental  work,  and  in  particular  that  of  Warburg,  is  summarised. 
In  considering  the  application  of  the  law  a  clear  distinction  must  be 
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made  between  the  primary  and  the  complete  reaction.  The  law 
seldom  holds  when  applied  to  the  complete  reaction,  as  is  shown  by 
an  examination  of  a  variety  of  photochemical  changes.  A  more 
complete  examination  of  Einstein’s  deduction  shows  that  the 
applicability  of  the  law  even  to  the  primary  reaction  may  fail  under 
certain  conditions,  which  are  briefly  discussed.  A.  B.  M. 

Einstein’s  Law  of  Photochemical  Equivalence.  N.  R.  Dhar 

and  B.  K.  Mukerji  (Trans.  Faraday  Soc.,  Oct.  1925,  advance 
proof). — The  failure  of  Einstein’s  law  of  photochemical  equivalence 
to  be  applicable  in  the  majority  of  cases  is  discussed.  The  law  is 
more  applicable  to  endothermic  than  to  exothermic  reactions.  The 
abnormally  large  yield  obtained  in  the  photochemical  combination 
of  hydrogen  and  chlorine  is  explained  as  due  to  electron  emission 
during  the  interaction  of  activated  chlorine  molecules  with  hydrogen 
to  form  hydrogen  chloride.  The  electrons  thus  emitted  activate 
other  chlorine  molecules.  A.  B.  M. 

Confirmation  of  Einstein's  Law  of  the  Photochemical 
Equivalent  in  a  Very  Simple  Photochemical  Reaction.  F. 

Weigert  and  L.  Brodmann  (Trans.  Faraday  Soc.,  Oct.  1925, 
advance  proof). — The  photochemical  transformation  of  o-nitro- 
benzaldehyde  into  o-nitrosobenzoic  acid  in  acetone  solution  has 
been  studied  quantitatively.  A  reaction  of  this  type,  where  the 
change  takes  place  in  the  same  molecule,  is  particularly  suitable  for 
testing  the  validity  of  the  Einstein  law.  The  source  of  light  was  a 
mercury  arc,  and  the  strong  spectral  groups  at  436,  405,  and  366  pg, 
respectively,  were  used.  The  concentration  of  the  o-nitrosobenzoic 
acid  produced  was  determined  by  conductivity  measurements. 
The  energy  measurements  wrere  carried  out  by  a  surface  bolometer 
of  Lummer  and  Kurlbaum,  and  the  proportion  of  the  radiation 
absorbed  by  the  o-nitrobenzaldehyde  was  calculated  from  Hyman’s 
figures  for  the  extinction  coefficient.  The  efficiency  ratio  in  all 
three  spectral  regions  was  found  to  be  0-5  within  the  limits  of 
experimental  error,  thus  proving  the  Einstein  law  for  this  reaction. 
Based  on  this  value  for  the  efficiency  ratio,  a  suggestion  is  made  as 
to  the  mechanism  of  the  reaction.  It  appears  probable  that  the 
orientation  of  the  molecules  with  regard  to  the  direction  of  vibration 
of  the  incident  light  is  of  significance.  A.  B.  M. 

Mechanism  of  Photochemical  Reactions.  M.  Bodenstein 
(Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — A  critical  resume 
attempting  to  clarify  the  general  position.  Einstein’s  law  of  equi¬ 
valence  in  its  simple  form  is  practically  never  verified,  for  in  almost 
all  cases  the  original  product  is  unstable  and  further  transformations 
occur.  Although  the  law  is  valid  for  the  initial  process,  the  mole¬ 
cule  may  communicate  its  increased  energy  by  increasing  thermal 
motion,  by  fluorescence,  or  by  effecting  a  chemical  reaction.  If  the 
period  between  two  collisions  is  about  10~8  sec.  the  fluorescence  is 
extinguished ;  this  fact  agrees  with  other  estimates  of  the  life  of  an 
activated  molecule.  The  existing  data  mainly  apply  to  conditions 


ii.  1076 


ABSTRACTS  OF  CHEB1ICAL  PAPERS. 


with  short  intervals  between  collisions,  in  which  circumstances  the 
competition  is  between  chemical  reaction  and  the  communication 
of  energy  to  other  molecules.  The  mechanisms  are  best  studied 
through  the  medium  of  chemical  kinetics.  The  author  discusses 
primary  reactions  in  which  the  departure  from  the  Einstein  law  is 
not  of  a  high  order  and  considers  in  detail  the  various  mechanisms 
postulated  to  explain  how  twro  molecules  of  hydrogen  iodide  by 
absorption  of  one  quantum  result  in  the  formation  of  hydrogen  and 
iodine.  He  then  treats  the  sensitisation  of  ozone  decomposition  by 
chlorine  and  the  decomposition  of  ozone  in  the  presence  of  inert 
gases.  He  concludes  that  the  simple  equivalence  law  is  inadequate 
for  a  complete  explanation  of  the  phenomena  observed  even  in  such 
relatively  simple  systems.  A  critical  discussion  of  secondary 
processes  and  “  chain  ”  reactions  follows  in  which  the  syntheses 
of  hydrogen  chloride  and  hydrogen  iodide  are  taken  as  examples. 

R.  A.  M. 

Radiation  Theory  of  Chemical  Reaction.  J.  Rice  (Trans. 
Faraday  Soc.,  Oct.  1925,  advance  proof). — The  simple  Lewis- 
Perrin  radiation  theory  leads  in  the  case  of  unimolecular  reactions 
to  a  rate  of  activation  about  10"6  that  determined  experimentally. 
The  simple  collision  theory  of  activation  has  to  meet  equally  serious 
difficulties  in  the  unimolecular  reaction.  The  more  general  radiation 
theory  postulates  that  the  energy  absorbed  extends  over  a  broad 
band  and  is  not  confined  to  the  quasi-monochromatic  beam  (A., 
1920,  ii,  100 ;  this  vol.,  ii,  799).  This  postulate  is  a  frank  assumption 
(as  the  arguments  hitherto  advanced  appear  to  be  unsound),  and  it 
should  be  discussed  on  its  merits  and  justified.  The  author  analyses 
the  assumptions  involved  in  the  revived  theory  and  attempts  to 
ascertain  the  conditions  under  which  the  generalised  radiation 
theory  may  be  valid.  No  serious  numerical  discrepancy  as  regards 
intensity  of  absorption  is  likely  to  be  removed  merely  by  quantising 
a  classical  expression  unless  an  additional  hypothesis  is  advanced. 
The  simple  collision  theory  cannot  yield  a  unimolecular  reaction 
(cf .  Thomson,  A.,  1924,  ii,  222),  and  can  only  account  for  a  sufficiently 
rapid  supply  of  active  molecules  by  a  hypothesis  of  rapid  return  of 
activation  energy  to  the  as  yet  unactivated  mass.  The  G.  N. 
Lewis-Smith  (this  vol.,  ii,  799)  tubular  “  quant  ”  mechanism  also 
implies  very  rapid  regeneration  of  “  quants.”  It  also  involves 
that  radiation  of  all  frequencies  above  a  threshold  must  be  effective 
in  activating.  The  “  quant  ”  mechanism  is  at  variance  with  dis¬ 
persion  and  interference  phenomena,  whilst  recent  work  by  the 
Copenhagen  school  has  resulted  in  a  correlation  of  the  wave  theory 
and  the  stationary  atom  theory  by  means  of  statistical  conservation 
and  the  correspondence  principle.  Hence  the  author  employs  the 
latter  to  investigate  the  conditions  under  which  the  radiation  theory 
may  hold.  He  concludes  (a)  that  absorption  must  go  on  unin¬ 
terruptedly  for  a  relatively  long  period,  i.e.,  the  stationary  state 
must  persist  for  10“7  sec.,  ( b )  that  the  theory  requires  a  gas  like 
nitrogen  pentoxide  to  possess  intense  reflecting  power.  Condition 
(a)  is  not  normally  fulfilled,  but  it  may  be  the  criterion  for  a 
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Unimolecular  reaction.  Intense  reflection  may  explain  why  light  of 
the  suitable  wave-length  does  not  seem  to  hasten  the  reactions. 

R.  A.  M. 

Influence  of  Radiation  on  Chemical  Reactions.  L.  S. 

Ornstein  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — Lewis 
(A.,  1920,  ii,  100)  has  directed  attention  to  the  difficulty  of  finding 
the  temperature  coefficient  of  a  unimolecular  reaction  from  the 
radiation  theory.  The  rate  of  reaction  as  derived  from  Planck 
resonators  as  well  as  from  light  quanta  is  too  small  to  be  observed. 
Franck  considers  that  in  the  photochemical  process  excited  molecules 
are  formed  by  light,  collisions  transform  the  energy  absorbed  by 
the  quantum  absorption  into  chemical  energy,  and  in  the  second 
stage  newly-formed  molecules  lose  their  energy  by  way  of  quantum 
emission.  The  author  show's  mathematically  that  if  Franck’s 
view  be  accepted,  Lewis’  difficulty  disappears  provided  the  consider¬ 
ations  are  restricted  to  the  direct  chemical  action  of  light. 

R.  A.  M. 

Elementary  Processes  of  Photochemical  Reactions.  J- 

Franck  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — The 
elementary  photochemical  process  consists  usually  in  the  excitation 
of  a  molecule.  Stern  and  Volmer  (A.,  1920,  ii,  461)  showed  that  the 
primary  reaction  is  not  the  first  elementary  process,  which  is 
instanced  rather  by  the  excitation  of  the  molecule,  e.g.,  I2-f  hv~I'2. 
The  conversion  of  excitation  into  chemical  energy  occurs  only  by 
collisions  of  the  excited  molecules  with  other  molecules  during  the 
period  of  excitation.  Molecules  which  are  bound  together  by 
van  der  Waals  forces  can  be  separated  into  atoms  by  an  adiabatic 
process.  Illumination  can  cause  either  a  dissociation  into  normal 
and  excited  atoms  or  else  the  formation  of  an  excited  molecule,  in  a 
single  photochemical  elementary  process.  Mecke’s  results  (Ann. 
Physik,  1924,  71,  104)  on  the  band  spectrum  of  iodine  provide 
strong  support  for  the  views  set  forth.  R.  A.  M. 

Formation  and  Decomposition  of  Molecules.  M.  Polanyi 
and  E.  Wigner  (Z.  Physik,  1925,  33,  429 — 434). — According  to 
Born  and  Franck,  molecules  cannot  be  formed  by  simple  association, 
nor  can  the  reverse  process  take  place,  because  the  probability  of 
the  relative  energy  of  the  colliding  atoms  possessing  the  appropriate 
quantum  of  energy  is  vanishing  small.  On  the  assumption  that  the 
energy  levels  have  a  finite  width,  the  authors  show  that  the  prob¬ 
ability  of  the  formation  or  dissociation  of  molecules,  although  small, 
is  not  infinitely  so.  E.  B.  L. 

Activation  of  Hydrogen  by  Excited  Mercury  Atoms. 

A.  G.  G.  Mitchell  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  458 — 463). — 
The  work  of  Dickinson  (A.,  1924,  ii,  841)  on  the  reaction 
between  hydrogen  and  oxygen  in  presence  of  excited  mercury 
vapour  has  been  extended  and  the  influence  of  argon  on  the  rate 
of  reaction  investigated.  If  the  concentration  of  oxygen  be  kept 
constant,  the  rate  of  reaction  increases  with  the  pressure  of  hydrogen 
until  a  saturation  value  is  reached.  On  addition  of  small  quantities 
vol.  cxxviii.  ii.  39 
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of  oxygen,  the  pressure  of  hydrogen  being  constant,  the  rate  of 
reaction  reaches  a  maximum  at  0-01  mm.  of  oxygen  and  then  falls 
to  a  lower  limiting  value.  When  the  pressures  of  hydrogen  and 
oxygen  are  maintained  at  a  constant  value  and  the  pressure  of  argon 
is  varied  the  rate  of  reaction  falls  with  increasing  argon  concentration, 
addition  of  relatively  large  quantities  completely  stopping  the 
reaction.  J.  S.  C. 

Reactions  of  Hydrogen  Activated  by  Excited  Mercury 
Atoms.  H.  S.  Taylor  and  A.  L.  Marshall  {J.  Physical  Chem., 
1925,  29,  1140 — 1147). — Various  gases  react  at  the  ordinary 
temperature  with  the  hydrogen  atoms  produced  by  collisions  of 
molecular  hydrogen  with  mercury  atoms  excited  by  illumination 
with  the  resonance  line  (2536-7  A.)  of  the  mercury  arc.  This 
reactivity  in  the  case  of  ethylene,  carbon  monoxide,  and  oxygen 
indicates  that  activation  of  hydrogen  alone  is  a  sufficient  preliminary 
to  catalytic  reaction,  activation  of  the  compound  reduced  being 
unnecessary.  The  present  work  differs  from  that  of  previous  in¬ 
vestigators  (Dickinson,  A.,  1924,  ii,  841 ;  Cario  and  Franck,  A.,  1922, 
ii,  809)  in  that  the  initial  working  pressures  are  much  higher  (average 
0-5  atm.)  and  wider  variations  of  conditions  have  been  employed. 
The  mercury  arc  system  must  be  kept  cold.  Hydrogen  and  ethylene 
reacted  smoothly  according  to  the  usual  equation ;  with  hydrogen 
and  oxygen  at  an  initial  total  pressure  of  36  cm.,  the  velocity  of 
reaction  was  constant  over  the  whole  range  of  experiment.  The 
reaction  between  hydrogen  and  carbon  monoxide  is  complex, 
formaldehyde,  solid  polymerised  products,  and  methane  being 
produced.  Formaldehyde  is  considered  to  be  definitely  the  primary 
reaction  product,  and  this  thus  represents  a  new  synthesis  at 
atmospheric  pressure  and  temperature.  Mixtures  of  hydrogen  and 
carbon  dioxide,  and  of  nitrogen  with  excess  of  hydrogen  showed  no 
reaction  under  the  conditions  used.  Hydrogen  and  nitrous  oxide 
reacted  more  rapidly  than  did  similar  mixtures  of  hydrogen  and 
oxygen.  The  velocities  of  reaction  observed  are  about  100 — 40,000 
times  as  great  as  in  previous  studies  of  this  type,  and  it  is  suggested 
that  the  high  yields  may  result  from  a  chain  mechanism  of  the  kind 
obtaining  in  the  photochemical  combination  of  hydrogen  and 
chlorine.  L.  S.  T. 

Photosensitisation  and  the  Mechanism  of  Chemical 
Reactions.  H.  S.  Taylor  {Trans.  Faraday  Soc.,  Oct.  1925, 
advance  proof). — A  resume  of  earlier  work  on  photosensitisation, 
and  an  account  of  a  research  carried  out  with  Marshall  (preceding 
abstract).  R.  A.  M. 

Some  Conclusions  from  Recent  Work  on  Photochemistry. 

D.  L.  Chapman  {Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — 
Tramm  (A.,  1923,  ii,  716)  has  shown  that  perfectly  dry  hydrogen 
and  chlorine  are  unaffected  by  visible  light.  Electrolytically 
prepared  gas  cannot  be  dried  sufficiently  to  ensure  no  reaction; 
probably  enough  oxygen  is  present  to  form  a  trace  of  water  which 
on  illumination  initiates  the  chain  of  reactions.  The  author  uses 
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as  a  working  hypothesis  the  statement  : — C\z-\-Jiv~G\ 2  (active) ; 

C1'2+H20  ^l>0<| ;  g>  0<®+H2=®>0<g+HCl ; 

|t^>0<^)^+Cl2^=Qj^>0<C^£+HCl,  etc.  Without  water,  an  active 

molecule  of  hydrogen  chloride  is  assumed.  Water  is  not  essential 
under  the  influence  of  ultra-violet  light.  Chapman  (T.,  1923, 
123,  3079),  in  opposition  to  Baly  and  Barker  (T.,  1921.  119, 
653),  finds  that  the  rate  of  reaction  is  proportional  to  the  intensity 
of  the  light.  The  reaction  between  iodine  and  potassium  oxalate 
wns  found  by  Dhar  (T.,  1923,  123,  1856)  to  be  proportional  to  the 
intensity  of  the  light,  whilst  Berthoud  and  Bellenot  (A.,  1924,  ii, 
327)  found  it  proportional  to  the  square  root  of  the  intensity.  The 
latter  view  is  confirmed  (Walters,  unpublished),  with  the  addition 
that  the  mean  life  of  an  active  molecule  is  >0-02  sec.  and  may  be  as 
high  as  1  sec.  The  implications  of  the  verification  are  discussed. 

R.  A.  M. 

Physical  Antecedents  of  the  Photo-activity  of  Chlorine. 

W.  Taylor  {Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — A 
theoretical  examination  of  the  optical  properties  of  a  medium 
containing  activated  molecules,  and  of  the  possibility  of  detecting 
their  presence  in  photochemical  reactions.  Attempts  to  observe 
a  change  in  the  refractive  index  of  chlorine  when  subjected  to 
radiation  containing  the  activating  frequencies  yielded  negative 
results.  A.  E.  M. 

Photo-activation  of  Chlorine.  E.  J.  Bowen  {Phil.  Mag., 
1925,  [vi],  50,  879 — 880). — An  error  in  Taylor’s  deductions  (this 
vol.,  ii,  81 1)  is  pointed  out.  No  account  was  taken  of  the  fact  that 
the  amount  of  light  absorbed  varies  with  the  wave-length.  When 
this  is  considered,  the  results  lead  to  the  conclusion  that  the  Ribaud 
fine-structure  bands  are  photo-active  and  that  the  rate  of  combination 
of  hydrogen  and  chlorine  is  directly  proportional  to  the  number  of 
light  quanta  absorbed.  A  similar  error  has  been  made  by  Coehn 
and  Jung  (this  vol.,  ii,  142).  A.  B.  M. 

Mechanism  of  the  Ozone-Chlorine  Reaction.  A.  J.  Allmand 
{Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — In  the  photo¬ 
chemical  decomposition  of  ozone  in  the  presence  of  chlorine  it  is 
suggested  that  the  activated  chlorine  molecules  produce  activated 
oxygen  molecules  by  collision,  and  that  both  are  then  effective  in 
deozonisation  by  collision  with  ozone  molecules.  Assuming  that 
the  life  of  an  activated  chlorine  or  oxygen  molecule  is  long  in  com¬ 
parison  with  the  time  taken  to  encounter  an  ozone  molecule,  it  is 
shown,  that  the  reaction  should  be  of  zero  order,  as  is  observed 
experimentally.  A.  B.  M. 

Mechanism  of  Photochemical  Reactions.  N.  R.  Dhar  and 

B.  K.  Mukerji  {Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — 
It  is  assumed  that  the  first  stage  in  a  photochemical  reaction  con¬ 
sists  of  the  activation  of  some  at  least  of  the  molecules  concerned. 
In  the  phenomenon  of  photo-sensitisation,  e.g.,  by  chlorine  in  the 
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decomposition  of  ozone,  the  molecules  of  the  sensitiser  are  activated 
by  the  incident  light  and  then  pass  on  their  energy  to  the  reacting 
molecules.  The  mechanism  of  photo-inhibition  is  discussed.  In 
certain  cases,  it  appears  to  be  related  to  the  fluorescent  nature  of 
the  inhibitor  molecules,  which  transform  the  active  short  wave¬ 
lengths  of  the  incident  light  into  less  active  light  of  longer  wave¬ 
length.  The  temperature  coefficients  of  photochemical  reactions 
are  considered,  and  it  is  shown  that  they  may,  and  often  do,  possess 
values  greater  than  unity.  A.  B.  M. 

Photochemical  and  Thermal  Decomposition  of  Ozone. 

B.  0.  Griffith  and  A.  McKeown  {Trans.  Faraday  Soc .,  Oct.  1925, 
advance  proof;  cf  this  vol.,  ii,  1076). — A  comparison  is  made 
of  the  available  results  on  the  decomposition  of  ozone  (1)  by  ultra¬ 
violet  light,  (2)  by  visible  light,  and  (3)  thermally,  in  the  presence 
of  oxygen  only  and  with  other  diluent  gases.  The  relative  rates  of 
decomposition  in  helium,  nitrogen,  and  oxygen  are  given  by  the 
ratios  6-0  :  3-8  :  1  in  ultra-violet  light,  and  5-3  :  4-4  :  1  in  visible 
light.  The  helium  :  nitrogen  ratio  for  thermal  decomposition  is 
0-89  :  1,  and  the  nitrogen :  oxygen  ratio  is  of  about  the  same 
order  as  for  photochemical  decomposition.  The  catalytic  effect  of 
hydrogen  is  more  difficult  to  measure,  but  appears  to  be  much 
greater  still.  The  temperature  coefficient  of  the  reaction  increases 
with  wave-length  and  is  greatest  in  thermal  decomposition.  It  is 
probable  that  the  primary  step  in  all  cases  is  activation  of  the  ozone 
molecule,  but  the  subsequent  course  of  the  reaction  may  be  different 
under  different  conditions.  In  the  decomposition  of  ozone  thermally 
or  by  visible  light,  the  intermediate  formation  of  atomic  oxygen  is 
improbable.  Alternative  mechanisms  of  the  reaction  are  discussed. 

A.  B.  M. 

Role  of  Water  in  the  Photosynthesis  of  Hydrogen  Chloride. 

It.  C.  W.  Norrish  {Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — 
Coehn  and  Jung’s  results  on  the  catalytic  action  of  water  on  the 
photosynthesis  of  hydrogen  chloride  by  visible  radiation  (this  vol., 
ii,  142)  cannot  be  accounted  for  by  the  theories  of  Coehn  or  Cathala 
(this  vol.,  ii,  812).  They  are,  however,  in  accord  with  the  hypothesis 
that  the  effect  is  produced  by  a  film  of  water  on  the  surface  of  the 
vessel.  It  is  assumed  that  the  primary  photochemical  reaction, 
Cl2-f-Av=2Cl,  occurs  at  the  surface  and  is  proportional  to  the  con¬ 
centration  of  water  existing  there,  and  that  the  chain  reactions 
extend  into  the  gas  phase  and  end  again  at  the  surface.  The 
author’s  results  on  the  induction  period  are  explained  on  the  same 
basis.  A  small  quantity  of  ammonia  can  affect  the  reactivity  of 
the  surface,  even  after  the  removal  of  all  gaseous  ammonia.  The 
velocity  of  the  dark  reaction  between  ethylene  and  chlorine  is 
increased  by  30%  by  so  treating  the  surface  of  the  vessel.  It  is 
suggested  that  other  cases  of  catalysis  by  traces  of  water  may  be  due 
to  the  formation  of  a  surface  film.  A.  B.  M. 

Law  of  Photographic  Blackening  for  Homogeneous  X-Rays. 

W.  Busse  {Z.  Physik,  1925,  34,  11— 14).— The  proportionality 
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between  blackening  and  intensity  is  found  to  be  linear.  Variations 
from  this  law  must  be  attributed  to  variation  in  development. 

E.  B.  L. 

Formation  of  Polar  Compounds  by  Photochemical 
Reactions.  W.  A.  Noyes  {Trans.  Faraday  Soc.,  Oct.  1925, 
advance  proof). — A  discussion  of  the  work  of  Moore  and  Noyes 
(A.,  1924,  ii,  748)  on  the  reactions  between  oxygen  and  mercury, 
and  nitrogen  dioxide  and  mercury  when  the  mercury  was  illuminated 
by  wave-lengths  both  shorter  and  longer  than  the  photo-electric 
threshold  of  mercury.  It  is  considered  probable  that  in  such  re¬ 
actions  leading  to  the  formation  of  a  highly  polar  compound  the 
removal  of  electrons  from  the  electropositive  element  by  means  of 
light  may  accelerate  the  reaction.  The  reaction  4Hg-(-2N02— 
4HgO+N2  is  considered  to  take  place  through  the  scheme 
Hg(Iiquid)+radiation==Hg+(Hg  liquid)-f0,  0-f-NO2=NO2',  and 
N02'+Hg=HgN02-j-©,  in  which  the  electron  is  made  available 
for  more  than  one  such  cycle.  A.  E.  M. 

Reactions  Produced  by  Sunlight  in  the  Presence  of 
Uranium  Compounds.  J.  Aloy  and  A.  Valdiguie  {Bull.  Soc. 
chim.,  1925,  [iv],  37,  1135 — 1140). — In  neutral  solution,  uranium 
salts  on  exposure  to  sunlight  in  the  presence  of  organic  compounds 
for  periods  up  to  a  few  hours  yield  a  violet  precipitate  of  uranoso- 
uranic  oxide,  U308,2H20,  through  partial  reduction  of  the  uranic 
salt.  In  acid  solution,  the  reaction  is  indicated  by  the  decolorisation 
of  methylene-blue.  The  reaction  is  even  more  rapid  on  exposure 
in  a  vacuum.  With  saturated  hydrocarbons,  there  is  no  reaction; 
with  olefinic  hydrocarbons,  reaction  takes  place  readily,  amylene 
yielding  amyl  alcohol.  Acetylenic  hydrocarbons  react  even  more 
readily,  and  in  the  case  of  acetylene  the  appearance  of  the  violet 
compound  is  accompanied  by  the  formation  of  aldehyde  and  formic 
acid.  The  reaction  is  sufficiently  sensitive  for  the  detection  of  double 
linkings.  cycZoHexane  and  the  eyefohexenes  behave  similarly,  the 
former  being  unattacked,  whilst  the  unsaturated  compounds  react 
readily.  With  benzene,  no  reaction  occurs,  but  the  introduction 
of  side-chains  facilitates  reduction  and  reaction  takes  place  with 
increasing  readiness  from  toluene  to  xylenes  and  cymene.  Benzoic 
acid  is  formed  when  only  one  side-chain  is  present.  The  introduction 
of  electro-negative  groups  into  the  hydrocarbons  favours  reaction. 
Chloroform,  bromoform,  and  iodoform  react  readily  with  formation 
of  the  hydrogen  halide.  With  the  alcohols,  reaction  takes  place 
readily,  yielding  the  corresponding  aldehyde  and  acid,  but  the 
reaction  proceeds  less  readily  as  the  length  of  the  carbon  chain 
increases.  Methyl  alcohol  reacts  less  readily  than  ethyl  alcohol, 
but  the  slow  reaction  of  the  cyclic  alcohols  is  probably  due  to  their 
slight  solubility.  Reaction  occurs  with  the  aliphatic  ethers,  but 
not  with  phenolic  ethers.  With  the  aliphatic  aldehydes,  reaction 
proceeds  more  rapidly  than  with  the  corresponding  alcohol,  but  with 
aromatic  aldehydes  the  reaction  is  much  slower.  Ketones  react 
very  slowly,  but  fatty  acids,  with  the  exception  of  acetic  acid,  are 
readily  decomposed  and  the  decomposition  is  promoted  by  the 
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presence  of  hydroxyl  or  carbonyl  groups  in  the  molecule.  Phenols 
do  not  undergo  catalytic  oxidation  in  this  way;  on  the  contrary, 
they  prevent  the  catalysis  in  the  presence  of  many  acceptors  of 
oxygen.  Amines  and  amides  do  not  react.  R.  B. 

Relation  between  Velocity  of  Photochemical  Reactions  and 
Dielectric  Constant.  C.  Wintjier  (Trans.  Faraday  Soc.,  Oct. 
1925,  advance  proof). — An  examination  of  some  results  on  the 
photochemical  oxidation  of  iodoform  and  of  the  polymerisation  of 
anthracene  in  several  solvents  shows  that  in  general  the  reaction 
velocity  decreases  with  increasing  dielectric  constant.  A.  B.  M. 

Formation  of  Organic  from  Inorganic  Substances  under  the 
Influence  of  Light.  O.  Baudisch  ( Chem.-Ztg 1925,  49,  737). — 
In  connexion  with  recent  work  of  Baly  and  Heilbron,  the  author 
directs  attention  to  his  previous  experiments  on  the  formation  of 
organic  nitrogenous  compounds  ( e.g .,  formhydroxamic  acid)  by  the 
action  of  ultra-violet  light  on  mixtures  of  alkali  nitrates  and  simple 
aldehydes  or  alcohols  or  on  alkali  nitrate  solutions  through  which 
carbon  dioxide  is  passed.  Similar  results  have  also  been  obtained 
by  illuminating  mixtures  of  formaldehyde  and  nitric  oxide. 

W.  T.  K.  B. 

Activity  of  Various  Radiations  in  Photosynthesis.  R. 

Wurmser  ( Compt .  rend.,  1925,  181,  374 — 376). — The  assimilation 
of  carbon  dioxide  by  marine  algae  (Viva  lactuca)  has  been  studied 
under  slight  illumination.  The  radiant  energy  absorbed  was 
measured  by  the  product  of  the  intensity  and  the  absorbing  power 
of  the  chlorophyll,  corrected  for  absorption  due  to  its  colourless 
constituents.  The  assimilation  is  evaluated  as  the  chemical  work 
in  cal.  involved  in  the  reduction  of  t,he  absorbed  carbon  dioxide  to 
carbon.  The  efficiency,  which  is  the  ratio  of  assimilation  to  absorbed 
energy,  is  between  60  and  100  for  red  light  (cf.  ibid.,  1923,  177,  644). 
This  result  agrees  with  that  of  Warburg  and  Negelein  (A.,  1923,  ii, 
718),  but  their  conclusion  that  the  efficiency  is  inversely  proportional 
to  the  frequency  is  criticised.  The  ratio  of  the  efficiency  for  radiation 
of  wave-length  590 — 490  gg  to  that  of  wave-length  700 — 590  gg  is 
ITS.  The  greater  efficiency  of  green  light  is  connected  with  the 
fact  that  its  frequency  is  such  that  2 hv  corresponds  exactly  with 
the  energy  required  to  reduce  a  molecule  of  carbon  dioxide. 

F.  G.  S. 

Photolysis  of  Methylene-blue,  Sensitised  by  Zinc  Oxide. 

E.  Baur  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — In¬ 
vestigation  of  the  photolysis  of  methylene-blue,  sensitised  by  zinc 
oxide,  offers  corroboration  of  the  idea  that  photolysis  is  molecular 
electrolysis  (Baur,  A.,  1918,  ii,  284).  The  zinc  oxide,  in  absorbing 
energy,  is  converted  into  a  “  phototrope  ”  one-half  of  which  oxidises 
a  substance  in  its  neighbourhood,  whilst  the  other  reduces  it.  The 
scheme  of  the  photolysis  of  methylene-blue  is  considered  thus  : 
7  p)/©+methylene-blue — > oxidation  products 
^nU \©-j- methylene-blue — > leueo-compound.  A.  E.  M. 
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Photochemical  Sensitisation.  A.  Berthoud  (Trans.  Faraday 
Soc.,  Oct.  1925,  advance  proof). — A  discussion  of  various  inter¬ 
pretations  of  the  photochemical  sensitising  process.  It  is  suggested 
that  light  may  render  a  sensitiser  chemically  active  and  in  consequence 
provoke  a  more  or  less  complex  chain  of  reactions  at  the  end  of  which 
the  sensitiser  is  regenerated  (cf .  preceding  abstract).  The  hypothesis 
has  been  examined  in  connexion  with  the  rate  of  addition  of  bromine 
to  cinnamic  acid  and  to  stilbene,  and  is  supported  by  the  results. 

A.  E.  M. 

Becquerel  Effect  on  Copper  Oxide  Electrodes.  W.  J.  D. 

van  Dijck  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — For 
copper  oxide  electrodes  in  Absolutions  of  potassium  nitrate,  zinc 
nitrate,  and  sodium  bromate  subjected  to  wave-lengths  between 
5700  and  8600  A.  the  Becquerel  effect  becomes  zero  at  the  same 
potential  for  all  wave-lengths.  It  is  concluded  that  the  analogy 
with  vacuum  cells  does  not  hold  and  that  the  effect  does  not  consist 
in  the  neutralisation  of  positive  ions  in  the  liquid  by  the  ejection  of 
electrons  from  the  electrode.  Experiments  with  specially  prepared 
electrodes  show  that  cupric  oxide  and  possibly  cuprous  oxide  are 
light-sensitive.  The  Becquerel  effect  is  then  explained  by  the 
transport  of  oxygen  resulting  from  the  balance  of  the  light  reactions. 
2CuO  =  2Cu+0o ;  2Cu,0  ^  4Cu+02  and  4CuO  ^  2Cu20+02. 

A.  E.  M. 

Absorption  of  Light  by  Solutions  of  Electrolytes.  H.  von 

Halban  (Trans.  Faraday  Soc.,  Oct.  1925,  advance  proof). — An 
examination  of  the  validity  of  Beer’s  law.  The  molecular  extinction 
coefficients  of  solutions  of  sodium  nitrate,  sodium  picrate,  and  sodium 
dinitrophenoxide  are  constant  only  up  to  0-5A7-conccntration, 
above  which  the  variations  are  greater  than  the  observational 
error.  Addition  of  potassium,  sodium,  and  calcium  chlorides  to 
potassium  nitrate  solutions  has  a  powerful  effect  on  the  absorption 
of  light  by  the  nitrate  ions.  The  influence  of  calcium  chloride  is 
greater  than  that  of  either  the  sodium  or  potassium  salt.  At  0-048A7- 
concentration  potassium  and  sodium  nitrate  show  the  same 
molecular  extinction  coefficient.  The  light  absorption  by  a  OQ48A7- 
barium  nitrate  solution  showed  differences  from  that  of  the  alkali 
nitrates  in  the  same  sense  as  those  induced  by  adding  calcium 
chloride  to  potassium  nitrate  solutions,  and  it  is  deduced  that  bi¬ 
valent  cations  influence  the  light  absorption  of  the  univalent  anion 
even  in  diluted  solutions.  Similar  departures  from  Beer’s  law  were 
found  by  adding  various  salts  to  solutions  of  sodium  picrate  and 
sodium  dinitrophenoxide.  A.  E.  M. 

Action  of  Ammonia  and  of  a  Solution  of  Potassamide  in 
Liquid  Ammonia  on  certain  Halides  of  Molybdenum  and 
Tungsten.  F.  W.  Bergstrom  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2317 — 2323). — Molybdenum  and  tungsten  dibromides  and  tungsten 
dichloride  yield  slightly  soluble  ammonobasic  halides  on  treatment 
with  liquid  ammonia.  Molybdenum  tribromide  and  pentachloride, 
and  tungsten  pentabromide  and  hexachloride  dissolve  in  liquid 


ii.  1084 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ammonia  to  give  red  solutions,  the  first  named  also  giving  a  preci¬ 
pitate  of  ammonobasic  bromides.  Dilution  of  the  solutions  yields 
amorphous  precipitates  of  indefinite  composition.  Molybdenum 
pentachloride  absorbs  8  mols.  of  ammonia  gas,  giving  a  derivative 
of  unknown  composition.  “  Nitridation  ”  takes  place  when  an 
ammonia  solution  of  molybdenum  dibromide  is  kept  for  some 
days.  Potassium  ammonomolybdite,  Mo(NK)2NH2,  is  precipitated 
by  adding  excess  of  potassamide  solution  to  molybdenum  tribromide 
solution  and  keeping  for  some  wreeks.  Free  potassium  is  formed 
owing  to  reduction  of  the  potassamide  and  “  nitridation  ”  of  the 
molybdenum;  hydrogen  and  nitrogen  are  simultaneously  formed. 
The  compound  reacts  vigorously  with  water  and  is  soluble  in  dilute 
sulphuric  acid;  it  loses  0-5NH3  at  120 — 130°  in  a  vacuum.  The 
sodium  salt  is  prepared  using  molybdenum  pentachloride  and 
sodamide.  Potassium  ammonotungstite ,  ( ?)W(NK)2NH2,  is  preci¬ 
pitated  as  above,  using  tungsten  pentabromide.  It  is  pyrophoric, 
blackens  in  air,  and  reacts  violently  with  water.  If  excess  of  halide 
is  used  in  these  precipitations,  ammonobasic  mixtures  are  obtained. 

S.  K.  T. 

Apparently  Anomalous  Protection  against  Oxidation. 

S.  E.  Sheppard  [Nature,  1925,  116,  608—609). — When  a  strip  of 
copper,  brass,  or  bronze  is  dropped  into  a  solution  of  potassium 
persulphate,  it  is  blackened  readily  and  completely,  whereas  if  it 
is  slowly  lowered  into  the  solution,  blackening  either  does  not  take 
place  or  is  merely  a  patchy  tarnish.  The  oxide  layer  forms  a  soft, 
velvety  pile  w'hich  consolidates  when  rubbed  to  a  smooth  and  semi- 
lustrous  layer.  The  phenomenon  is  evidently  associated  only  with 
the  difference  in  the  time  of  exposure  of  the  metal  to  the  air-solution 
interface,  and  normal  blackening  can  be  caused  by  mechanical  or 
chemical  protection  of  the  metallic  surface  as  it  passes  the  interface, 
where  molecular  oxygen  is  accumulating  as  a  result  of  reactions 
expressed  by  the  equations:  (i)  K2S208-f-H20— 2KHS04-f O ; 
(ii)  0-f-0=02.  In  explanation  of  the  oxygen  interference,  the 
formation  of  cuprous  peroxide,  Cu203,  is  postulated ;  alternatively, 
both  cuprous  and  cupric  peroxides  may  be  formed,  with  subsequent 
mutual  reduction.  A.  A.  E. 

Is  Orthoboric  Acid,  H3B03,  Volatile  in  Steam  ?  R. 

Anschutz  and  K.  Riepenkroger  [Ber.,  1925,  58,  [B],  1734 — 1735). 
— Orthoboric  acid  is  volatile  with  steam  only  if  the  temperature  is 
sufficiently  high  to  cause  dissociation  into  wrater  and  metaboric  acid ; 
the  latter  then  volatilises  and  subsequently  recombines  wdth  the 
condensed  water  to  give  orthoboric  acid.  If  a  solution  of  ortho¬ 
boric  acid  in  water  is  distilled  under  atmospheric  pressure,  the 
distillate  does  not  contain  orthoboric  acid.  H.  W. 

Corrosion  of  certain  Metals  by  Carbon  Tetrachloride. 

F.  H.  Rhodes  and  J.  T.  Carty  ( Ind .  Eng.  Ghem.,  1925,  17,  909 — 
911). — Pure,  dry  carbon  tetrachloride  vapour  reacts  vigorously 
wfith  aluminium  yielding  hexachloroethane,  2Al-j-6CCl4=2AlCl3-j- 
3C2C16.  Other  metals  are  only  slightly  corroded  by  prolonged 
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exposure  to  the  dry  liquid  or  its  vapour,  but  in  presence  of  water 
hydrogen  chloride  is  formed  by  the  interaction  of  the  water  with 
carbon  tetrachloride  (the  metals  acting  as  promoters)  and  corrosion 
proceeds  accordingly.  [Cf.  B.,  1925,  852.]  C.  I. 

Preparation  of  “  Phosgeno  Salts.”  A.  F.  0.  Germann  and 
C.  R.  Timpany  (J.  Amer.  Chem.  Soc.,  1925,  47,  2275 — 2278). — 
An  enclosed  apparatus  is  described  for  the  preparation  of  quantities 
of  the  pure  metallic  salts  of  the  “  phosgeno  acid,”  C0A12C18,  which 
are  soluble  in  volatile  solvents.  Reactions  of  the  type  COAl2Cl8-{- 
CaCl2=CaAl2Cl8+COCl2  are  utilised.  Vapour  pressure  measure¬ 
ments  confirm  the  formula  CaAl2Cl8,2COCl2  for  the  calcium  salt 
(cf.  Germann  and  Gagos,  A.,  1924,  ii,  861).  A  method  of  analysing 
these  salts  is  also  described.  S.  K.  T. 

Combustion  of  Carbon.  III.  H.  F.  Smith  (Ind.  Eng.  Chem., 
1925,  17,  930 — 931;  cf.  this  vol.,  ii,  888,  987). — Further  experi¬ 
mental  evidence  is  adduced  to  support  the  view  that  carbon 
monoxide  is  the  initial  product  of  the  combustion  of  carbon  at  high 
temperatures.  [Cf.  B.,  1925,  835.]  C.  I. 

Phosphates  of  Zirconium  and  Hafnium.  G.  von  Hevesy  and 
K.  Kimura  (Z.  angew.  Chem.,  1925,  38,  774 — 776). — The  pure  phos¬ 
phates,  prepared  by  adding  a  solution  of  disodium  hydrogen  phos¬ 
phate  in  6  A- hydrochloric  acid  to  a  solution  of  the  oxychlorides  in 
6Ar-hydrochloric  acid,  were  dried  below  80°.  Analytical  results  and 
general  considerations  point  to  the  formula  M02,P205,2H20  (M=Zr  or 
Hf),  but  when  heated  at  700°  they  lose  2  mols.  of  water.  Hafnium 
phosphate  is  less  soluble  than  zirconium  phosphate  in  hydrochloric 
acid,  and  the  separation  of  the  two  should  be  carried  out  in  concen¬ 
trated  acid.  The  solubility  at  20°  of  hafnium  phosphate  is  0-00012 
and  0-00009  mol.  per  litre  of  10-21A-  and  5-94A-hydrochloric 
acid,  respectively,  whilst  of  zirconium  phosphate  it  is  respectively 
0-00023  and  0-00012  mol.  per  litre  of  10-00A7-  and  6-01 A -hydrochloric 
acid.  Zirconium  and  hafnium  may  be  separated  as  phosphates,  but, 
even  when  working  in  strong  acid  solution,  a  large  excess  of  phosphate 
should  be  used  in  the  precipitation,  which  should  also  be  carried 
out  in  the  cold.  W.  T.  K.  B. 

Properties  of  Stannous  Iodide.  P.  Fretjndler  and  (Mlle.) 
Y.  Laurent  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1133 — 1135). — Con¬ 
centrated  aqueous  solutions  of  stannous  chloride  and  sodium 
iodide  deposit  orange  crystals  of  the  monohydrate,  SnI2,H20,  which 
on  drying  at  100°  is  converted  into  stannous  oxide ;  the  anhydrous 
iodide,  obtained  by  spontaneous  desiccation  in  the  cold,  or  by 
warming  a  mixture  of  stannous  chloride  (1  mol.),  sodium  iodide 
(2  mols.),  and  hydrogen  chloride  (0-5  mol.),  is  stable  at  100°.  No 
double  compound  could  be  obtained  in  this  case,  but  with  potassium 
chloride  in  neutral  solution  the  double  compound,  SnI2,KI,3H20, 
described  by  Personne  and  Boullay,  is  obtained.  The  same  com¬ 
pound  is  obtained  in  acid  solution  in  the  cold,  but  from  warm 
solutions  anhydrous  stannous  iodide  is  deposited,  the  temperature 
of  transformation  depending  on  the  concentration  of  the  potassium 


ii.  1086 


ABSTRACTS  OB  CHEMICAL  PAPERS. 


iodide.  In  acid  solution,  the  potassium  double  compound  is  readily 
oxidised,  especially  in  sunlight,  giving  a  dark  brown  solution  which 
loses  iodine  on  warming  and  probably  contains  a  periodide.  Under 
similar  conditions,  stannous  iodide  prepared  from  sodium  iodide 
oxidises  very  slowly  with  separation  of  colloidal  stannic  acid.  In 
view  of  these  facts,  the  colloidal  complex  in  Laminaria  flexicaulis 
is  now  regarded  as  containing,  at  least  temporarily,  the  complex 
iodine-rubidium-sodium  (cf.  this  vol.,  ii,  22).  The  existence  of 
rubidium  iodide  in  association  with  protoplasm  is  further  supported 
by  the  presence  of  rubidium  and  iodine  in  the  equivalent  proportions, 
by  the  absence  of  iodine  and  rubidium  from  the  salts  resulting  from 
spontaneous  desiccation,  and  by  the  similar  behaviour  of  the  com¬ 
pound  obtained  from  L.  flexicaulis  and  the  rubidium-stannous 
iodide  complex,  2SnI2,RbI  (Auger  and  Karantassis,  this  vol.,  ii, 
814),  on  exposure  to  sunlight.  It.  B. 

Lead  Bromate  and  Diacetato-diplumbo-bromate.  E. 

Gunzel  and  E.  Marcus  (Z.  angew.  Chem.,  1925,38, 929— 930).— Lead 
bromate  is  quite  insensitive  to  shock  or  friction.  A  hot  solution  of 
lead  acetate  and  acetic  acid,  when  treated  with  potassium  bromate, 
gives  no  precipitate  on  cooling,  but  lead  bromate  crystallises  out 
after  cooling  and  seeding.  A  mixture  left  over-night  without 
seeding  yielded  a  solid  which  on  drying  exploded  with  fatal  results ; 
the  solid  was  found  to  be  a  mixture  of  lead  bromate  and  diacetato- 
diplumbo-bromate  (cf.  Weinland  and  Paul,  A.,  1924,  ii,  45),  the 
latter  being  a  readily  detonated  substance.  Preparation  in  presence 
of  acetic  acid  is  therefore  dangerous.  S.  I.  L. 

Doubly-refractive  White  Phosphorus.  D.  Vorlander,  W. 
Selke,  and  S.  Kreiss  (Ber.,  1925,  58,  [B],  1802— 1806).— Optically 
isotropic  white  phosphorus  becomes  converted  into  a  doubly 
refractive  variety  (cf.  Bridgman,  A.,  1914,  ii,  647)  when  strongly 
cooled.  The  transition  temperature  of  the  two  forms,  determined 
from  time-temperature  curves  and  by  observation  with  a  specially- 
constructed  polarisation  microscope,  is  —68°  (Bridgman,  loc.  cit., 
records  —76-9°).  The  crystalline  form  of  the  doubly-refractive 
variety  is  indistinct,  but  appears  to  be  either  monoclinic  or  rhombic. 
Attempts  to  obtain  well-defined  crystals  from  carbon  disulphide 
or  other  solvents  at  low  temperatures  showed  that  phosphorus 
remains  permanently  undercooled  under  these  conditions  and  that 
production  of  the  doubly-refractive  variety  does  not  occur  (cf. 
Bridgman,  loc.  cit.).  A  corresponding,  doubly-refractive  form  of 
arsenic  could  not  be  observed  above  —190°.  H.  W. 

Effect  of  Sodium  Chloride  on  Hydrogen-ion  Concentration 
and  Stability  towards  Alkali  of  Chromic  Chlorides.  K.  H. 

Gustavson  (In d.  Eng.  Chem.,  1925, 17,  945 — 952). — The  addition  of 
progressive  amounts  of  sodium  chloride  to  solutions  of  chromic 
chloride  causes  an  initial  increase  in  the  value  of  ps,  followed  by  a 
later  decrease  with  greater  sodium  chloride  concentration.  The 
latter  effect  is  due  to  the  increase  in  concentration  of  the  chromium 
salt  by  hydration  of  the  sodium  chloride.  The  former  change  is 
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best  marked  in  dilute  solutions  of  lesser  acidity.  It  is  considered 
that  it  is  due  to  changes  in  the  composition  of  the  internal  sphere  in  the 
chrome  complex,  different  modifications  of  the  basic  aquo-chromic 
chlorides  existing  analogous  to  the  normal  chlorides  [Cr(H20)6]Cl3, 
[Cr(H20)5Cl]Cl2,  and  [Cr(H20)4Cl2]Cl.  Addition  of  sodium  chloride 
will  favour  the  "formation  of  compounds  with  chlorine  co-ordinatively 
attached,  and  the  increase  in  chlorine  ions  is  evidenced  by  decrease  in 
the  electric  charges  of  the  cation  and  by  an  increase  in  ps.  If  sodium 
chloride  is  replaced  by  magnesium  chloride,  this  effect  is  masked  by 
the  greater  hydration  tendency  of  the  magnesium  salt.  The  point  at 
which  precipitation  occurs  during  addition  of  sodium  hydroxide  is 
not  a  function  of  pH,  but  is  proportional  to  the  ratio  of  chlorine  to 
chromium  in  the  complex  cation.  C.  I. 

Synthetic  Potassium  and  S  odium  Chromosilicates .  (Mlle  . ) 
H.  Karfiol  ( Rocz .  Chem.,  1925,  5,  182 — 192). — Synthetic  chromo¬ 
silicates  of  sodium  and  potassium  are  prepared  by  the  fusion  of 
mixtures  in  various  proportions  of  chromium  sesquioxide,  sodium, 
or  potassium  chloride  and  carbonate,  and  silica.  The  fused  mass, 
after  being  heated  for  10  hrs.,  is  extracted  with  water.  In  the  case 
of  mixtures  with  potassium,  the  residue  thus  obtained  had  so  low  a 
potassium  content  that  most  of  them  appeared  to  be  compounds 
of  chromium  sesquioxide  and  silica  in  various  proportions,  the 
potassium  present  being  probably  an  impurity.  The  only  product 
of  this  type  which  appeared  definitely  to  be  a  chromosilicate  had  a 
composition  corresponding  with  the  formula  K2Cr4Si13033.  The 
crystalline  nature  of  these  substances  could  not  be  determined, 
owing  to  the  extremely  small  size  of  the  particles.  The  sodium 
chromosilicates  obtained  are  of  very  complicated  composition,  and 
seem  to  be  additive  compounds  of  sodium  silicate  and  oxide  to 
chromosilicates  of  the  same  type  as  the  known  series  of  alumino¬ 
silicates,  R2Al2Sin02„+4.  All  the  sodium  chromosilicates  prepared 
are  isomorphous,  in  spite  of  considerable  differences  in  composition, 
the  proportions  of  chromium  sesquioxide  to  sodium  metasilicate 
being  as  1  :  2,  3,  4,  5,  6,  7,  and  8.  R.  T. 

Decolorisation  of  Carbon  Disulphide  Solutions  of  Iodine  by 
Red  Phosphorus.  R.  N.  Traxler  and  F.  E.  E.  Germann 
( J .  Physical  Chem.,  1925,  29,  1119 — 1124). — The  work  of  Sestini 
(J.,  1871,  24,  1005)  on  the  action  of  moist  red  phosphorus  on  iodine 
in  carbon  disulphide  has  been  repeated  and  verified.  After  decoloris¬ 
ation  had  occurred,  the  phosphorus  was  found  to  contain  hydriodic 
and  phosphorous  acids,  but  no  free  iodine.  The  presence  of  these 
acids  is  ascribed  to  their  insolubility  in  carbon  disulphide,  and  not 
to  adsorption.  Decolorisation  when  dry  phosphorus  is  added  occurs 
only  in  dilute  solution ;  more  concentrated  solutions  give  phosphorus 
tri-iodide.  Dry  red  phosphorus  and  red  phosphorus  which  had  been 
heated  for  2  hrs.,  when  shaken  with  iodine  in  carbon  disulphide, 
lost  18*5%  of  its  original  weight  before  losing  its  activity  towards 
iodine.  The  reddish-brown  solutions  resulting  from  this  addition 
yielded  red  crystals  of  phosphorus  tri-iodide,  m.  p.  55°.  The  low 
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m.  p.  (55°  instead  of  61°)  was  probably  due  to  the  presence  of  the 
compound  P4S3I2  (m.  p.  119-5°)  derived  from  the  sulphur  in  the 
carbon  disulphide.  The  preparation  of  phosphorus  tri-iodide 
using  carbon  disulphide  freshly  purified  with  mercury  is  recom¬ 
mended.  L.  S.  T. 

Ferric  Acid  and  Ferrates.  L.  Losana  ( Gazzetia ,  1925,  55, 
468 — 497 ;  cf.  Baschieri,  A.,  1906,  ii,  857 ;  Fremy,  Compt.  rend., 
1841,  12,  23;  Rossel,  J.  Amer.  Chem.  Soc.,  1895,  17,  760).— The 
authors  have  attempted  to  prepare  the  following  ferrates  :  potassium, 
thallium,  silver,  mercurous,  barium,  strontium,  calcium,  mercuric, 
copper,  lead,  zinc,  nickel,  cobalt,  manganese,  magnesium,  ferrous, 
aluminium,  ferric,  chromium,  thorium.  Potassium  ferrate  was 
prepared  by  oxidising  with  chlorine  a  suspension  of  ferric  hydr¬ 
oxide  in  aqueous  potassium  hydroxide  (Merz,  J.  pr.  Chem.,  1867, 
101,  269).  Barium  and  calcium  ferrates  (Fremy,  loc.  cit.)  and 
strontium  and  magnesium  ferrates  were  obtained  by  double  decom¬ 
position  from  the  potassium  salt ;  with  three  exceptions,  the 
ferrates  of  the  other  metals  were  obtained  by  double  decomposition 
of  the  nitrates,  with  an  aqueous  suspension  of  very  finely  divided 
barium  ferrate.  In  the  cases  of  the  ferrates  of  silver,  barium, 
strontium,  calcium,  copper,  lead,  zinc,  nickel,  and  cobalt,  the  analysis 
was  obtained  and  the  thermal  decomposition  also  studied.  Those 
of  iron  (ferrous  and  ferric),  aluminium,  and  thorium  decompose 
on  drying  and  only  the  combining  ratios  of  their  constituents  were 
determined.  Manganese,  thallium,  and  bivalent  mercury  do  not  give 
definite  compounds ;  magnesium  ferrate  was  not  obtained.  Barium 
ferrate  (+4H20)  and  strontium  ferrate  (-f-2H20)  are  stable  over 
concentrated  sulphuric  acid  in  a  vacuum,  and  controlled  thermal 
decomposition  shows  that  they  can  exist  as  anhydrides,  but  calcium 
ferrate  (-}-2H20)  and  copper  ferrate  (+H20),  which  decompose  in  a 
vacuum  over  sulphuric  acid,  do  not  give  anhydrides.  The  temper¬ 
atures  of  decomposition  of  the  ferrates  studied  are  diverse.  All 
lose  oxygen  continuously  except  barium  ferrate,  which  possibly 
gives  the  intermediate  compound,  BaFeOs.  W.  E.  E. 

Co-ordination  Chemistry.  Chloroferrates  of  Substituted 
Ammonium  Bases.  H.  Remy  and  H.  J.  Rothe  (Ber.,  1925, 
58,  [15],  1565 — 1571). — According  to  the  author’s  “  law  of  homo- 
polar  combination  ”  of  atoms  (A.,  1921,  ii,  501)  compounds  con¬ 
taining  atoms  with  the  co-ordination  number  5  or  7  are  to  be 
expected  among  the  chloro  compounds  of  ferric  iron  if  they  are 
capable  of  existence.  From  analogy  with  osmium  and  ruthenium, 
the  existence  of  the  ions  [FeX4]',  [FeX5]",  [FeX6]'",  and  [FeX7]"" 
may  be  foreseen  and  stable  compounds  of  the  type  M'2[FeX6]  and 
M'4[FeX7]  may  be  expected  if  the  inherent  instability  of  the  corre¬ 
sponding  complex  ions  is  neutralised  by  combination  with  cations 
of  suitable  size  and  form.  Such  a  series  is  found  in  the  chloro¬ 
ferrates  of  substituted  ammonium  bases.  The  latter  invariably 
also  yield  compounds,  M'[FeX4],  but  their  region  of  existence  is 
nearly  always  smaller  than  that  of  the  penta-  and  hepta- chloro 
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salts  and  their  stability  is  generally  less.  Unfortunately,  they  are 
not  sufficiently  stable  to  permit  measurements  of  molecular  weight 
or  conductivity.  The  following  salts  are  described  :  methylam- 
monium  teirachloroferrate ,  [MeNH3][FeCl4],  m.  p.  about  211°; 
methylammonium  heptachlorohe  miaqu  oferrat  e ,  [MeNH3]4[FeCl  7 + H20  ] , 
m.  p.  161°;  dimethylammonium  tetrachloroferrate,  m.  p.  (indef.) 
97 — 104°  ;  dimethylammonium  pentachloroferrate,  [Me2NH2]2[FeCl5], 
m.  p.  98°;  dimethylammonium  heptachloroferrate,  m.  p.  about  48°; 
trimethylammonium  tetrachloroferrate',  trimethylammonium  penta¬ 
chloroferrate,  m.  p.  143-5°;  tetramethylammonium  teirachloroferrate, 
m.  p.  above  308° ;  ethylammonium  tetrachloroferrate,  m.  p.  about  85°  ; 
ethylammonium  heptachloroferrate,  m.  p.  117°;  propylammonium 
tetrachloroferrate',  propylammonium  heptachloroferrate,  m.  p.  118° 
after  softening  at  110°;  hutylammonium  tetrachloroferrate,  m.  p. 
60-5°.  H.  W. 

Iridium  Halides.  F.  Krauss  and  H.  Gerlach  (Z.  anorg. 
Chem.,  1925,  147,  265 — 287). — Attempts  to  prepare  tetrahalides 
of  iridium  were  unsuccessful.  The  formation  of  the  trichloride 
from  iridium  and  chlorine  is  accelerated  by  light  and  by  the  presence 
of  carbon  monoxide.  Iridium  tetrahydroxide  readily  reacts  with 
chlorine  when  heated,  yielding  the  trichloride,  and  with  gaseous 
hydrogen  chloride  and  bromide  at  the  ordinary  temperature, 
forming  the  substances  [X2Ir(0H)(0H2)],2H20.  When  heated, 
these  lose  their  water  of  crystallisation,  and  the  resulting  compounds 
[X2Ir(OH)(OH2)]  yield  the  acids  [X2Ir(OH)2]II  when  dissolved  in 
water.  By  further  treatment  of  the  substances 
[X2Ir(0H)(0H2)],2H20 

with  gaseous  hydrogen  chloride  or  bromide  the  compounds  [X3IrOH2] 
are  obtained.  The  compound  [Cl3IrOH2]  loses  its  water  at  310° ; 
the  bromine  compound  could  not  be  dehydrated  without  decom¬ 
position,  and  when  heated  yielded  the  dibromide  at  440°  and  the 
monobromide  at  485°.  The  tribromide  was  prepared  by  heating  the 
dibromide  in  a  bomb  tube  with  bromine.  Iridium  and  iridium 
tetrahydroxide  are  not  acted  on  by  iodine,  but  hydrogen  iodide 
readily  reacts  with  the  tetrahydroxide  forming  the  substance 
[I3Ir0H2],2H20.  When  heated  this  loses  water  to  form  the  com¬ 
pound  [I3IrOH2],  which,  when  further  heated,  yields  the  monoiodide 
and  probably  the  di-iodide.  The  acid  [I3IrOH]H  is  probably 
formed  when  the  substance  [I3Ir0H2],2H20  is  dissolved  in  water. 

A.  G. 

Preparation  of  Auric  Chloride.  M.  Petit  (Bull.  Soc.  chim., 
1925,  [iv],  37,  1141 — 1147). — The  preparation  of  anhydrous  auric 
chloride  is  best  effected  by  the  action  of  gaseous  chlorine  on  gold 
leaf.  In  the  apparatus  described,  the  gold  leaf  is  placed  in  a  boat 
inside  a  tube  (A)  sealed  on  to  a  small  flask.  A  current  of  chlorine 
at  about  60 — 80  mm.  in  excess  of  atmospheric  pressure  is  passed 
through  the  tube,  leaving  by  a  second  tube,  whilst  a  third  tube  at 
the  bottom  of  the  flask  is  connected  with  a  test-tube  in  which  the 
auric  chloride  is  collected.  The  tube  (A)  and  the  adjacent  side  of 
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the  flask  are  heated  electrically,  and  at  245 — 250°,  the  optimal 
temperature,  0-15  g.  of  auric  chloride  is  obtained  per  hr.  (79% 
yield).  R.  B. 

Preparation  of  Beryllium.  A.  Stock,  P.  Praetorius,  and 
0.  Priess  ( Ber .,  1925,  58,  [2J],  1571 — 1580). — Technical  beryllium 
oxide  is  purified  from  aluminium  oxide  by  conversion  into  the 
basic  acetate,  which  is  dissolved  in  chloroform  and  finally  distilled. 
Larger  quantities  of  material  are  more  conveniently  obtained  by 
slowly  adding  a  solution  of  basic  beryllium  chloride  to  a  solution 
of  sodium  carbonate  through  which  a  brisk  current  of  carbon 
dioxide  is  passed ;  basic  beryllium  carbonate  is  thereby  dissolved, 
whereas  aluminium  and  iron  hydroxides  remain.  Dissolved  iron 
in  the  solution  is  removed  by  hydrogen  sulphide.  After  addition 
of  a  quantity  of  hydrochloric  acid  sufficient  to  precipitate  a  fraction 
of  the  beryllium  carbonate  together  with  a  little  aluminium  and  iron 
which  still  remain,  the  bulk  of  the  beryllium  is  precipitated  as  the 
basic  carbonate,  which  is  converted  into  the  hydroxide.  The 
fluorides,  NaBeF3,  BaBeF4,  and  BaBe2F6,  are  prepared  by  dissolving 
the  requisite  amounts  of  beryllium  oxide  or  hydroxide,  sodium 
carbonate,  and  barium  carbonate  in  hydrofluoric  acid  and  ultimately 
heating  the  products  before  the  blowpipe. 

The  electrolyte  is  contained  in  an  Acheson  graphite  crucible, 
which  serves  as  anode ;  it  rests  on  asbestos  inside  a  copper  cylinder, 
the  intervening  space  being  filled  with  kryptol.  The  cathode  is 
composed  of  an  iron  rod  with  internal  water  cooling.  The  crucible 
is  filled  initially  with  kryptol  and  electrically  heated  at  700—800°. 
The  contents  are  removed  and  sodium  beryllium  fluoride  is  intro¬ 
duced,  followed  gradually  by  the  fluoride,  BaBeF4.  When  the 
requisite  temperature  (1350°)  is  attained,  the  cathode  is  cleaned 
and  reinserted  and  actual  electrolysis  begins,  during  which  the 
fluoride  BaBe2F6  is  added  in  small  portions  at  frequent  intervals. 
After  3  hrs.,  the  process  is  interrupted  and  the  beryllium  is  removed 
adhering  to  the  cathode.  A  second  and  third  run  can  be  accom¬ 
plished  if  the  electrolyte  is  enriched  by  addition  of  the  volatile 
sodium  beryllium  fluoride.  The  yield  of  beryllium  is  45 — 51%, 
the  current  efficiency  75 — 80%  in  the  first  period,  60%  in  the  second 
and  third  periods.  Almost  half  of  the  fluorides  is  lost  by  volatilis¬ 
ation  at  the  high  temperature  required  for  electrolysis.  Beryllium 
is  thus  obtained  in  a  compact,  crystalline  form,  d 18  1-842.  It  con¬ 
tains  only  traces  of  sodium  or  barium,  its  purity  depending  other¬ 
wise  on  that  of  the  materials  used.  The  iron  content  varies  from 
0%  to  0-4%.  The  purity  of  the  metal  is  most  accurately  determined 
by  measurement  of  the  hydrogen  evolved  when  a  known  weight 
of  it  is  dissolved  in  air-free,  dilute  hydrochloric  acid.  Traces  of 
aluminium  are  determined  by  a  modification  of  Atack’s  method 
(A.,  1915,  ii,  842),  using  sodium  alizarinsulphonate.  H.  W. 

Colloidal  Cobaltic  Hydroxide.  C.  Paal  and  H.  Boeters  (Ber., 
1925,  58,  [B],  1539 — 1541). — Colloidal  solutions  of  cobaltous 
hydroxide  are  obtained  by  the  alternate  addition  of  small  quantities 
of  solutions  of  cobalt  chloride  and  sodium  hydroxide  to  solutions 
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of  sodium  protalbate  or  lysalbate,  but  the  protective  action  of 
the  latter  substances  is  less  marked  than  with  nickel  hydroxide, 
and  turbidity  ensues  when  more  than  10%  of  cobalt  is  present. 
During  dialysis,  the  cobaltous  hydroxide  is  oxidised  by  the  air  to 
colloidal  cobaltic  hydroxide,  which  can  be  obtained  in  the  solid, 
colloidally  soluble  form  by  evaporation  of  the  dialysed  solution; 
stable  preparations  do  not  contain  more  than  10%  of  cobalt.  If 
colloidal  cobaltic  hydroxide  is  directly  prepared  by  the  method 
described  above,  but  in  the  presence  of  hydrogen  peroxide,  the 
stable,  colloidally  soluble,  solid  form  can  be  obtained  with  more 
than  20%  of  cobalt.  H.  W. 

[Ultra-balance.]  F.  Holtz  (Ber.,  1925,  58,  [i?],  1924 ;  cf. 
Holtz  and  Kuhlmann,  this  vol.,  ii,  319).— A  reply  to  Kuhlmann 
(this  vol.,  ii,  706).  H.  W. 

Elimination  of  Surface  Devitrification  on  Laboratory 
Quartzware.  F.  C.  Vilbrandt  ( Ind .  Eng.  Chem.,  1925,  17, 
835 — 837). — The  surface  “  devitrification  ”  or  frosting  that  gradually 
develops  on  fused  silica  laboratory  vessels  is  frequently  caused  by 
the  deposition  of  “  slag  ”  particles  in  the  surface  of  the  material. 
The  phenomenon  has  been  investigated  by  repeatedly  evaporating 
water  in  fused  silica  dishes,  by  repeatedly  incinerating  wet  filter- 
papers  in  crucibles,  and  by  repeatedly  quenching  hot  fused  silica 
tube  in  water.  In  each  case  surface  “  devitrification  ”  occurred. 
The  deterioration  was  progressive ;  the  ware  gradually  became  brittle 
and  eventually  very  fragile.  The  corroded  surface  layer  is  removed 
by  hydrofluoric  acid,  and  only  by  that  acid.  Vessels  treated  with 
hydrofluoric  acid  (by  momentary  immersion  in  the  solution,  which 
contains  a  little  sulphuric  acid)  become  clear  and  smooth  again, 
and  their  life  is  prolonged.  W.  A.  S. 

Calculations  for  and  Calibration  of  the  Haber-Lowe  Gas 
Interferometer.  G.  Werner  ( Z .  angew.  Chem.,  1925,  38, 
905 — 911). — Equations  are  deduced  for  determining  the  percentage 
composition  of  gas  mixtures,  involving  the  scale  reading  of  the 
interferometer,  the  refractive  indices  of  the  component  gases,  the 
absolute  temperature,  the  pressure,  and  a  constant  for  the  instru¬ 
ment.  Dry  air,  free  from  carbon  dioxide,  is  used  as  standard,  and 
any  impure  gas  or  mixture  can  be  used  for  the  same  purpose  after 
its  relative  refractive  index  (taking  that  of  air  as  unity)  has  been 
determined.  A  single,  short  experiment  enables  the  difference 
in  refraction  to  be  determined,  by  means  of  which  the  analysis  of 
a  gas  mixture  can  be  carried  out  independently  of  temperature 
and  pressure.  Mixtures  of  gases  having  widely  different  refractive 
indices  can  be  analysed  by  using  as  standard  a  gas  ( e.g .,  carbon 
dioxide)  the  refractive  index  of  which  lies  between  the  two. 

W.  T.  K.  B. 

Cryostat  for  Precision  Measurements  at  Temperatures 
extending  to  —180°.  J.  E.  Walters  and  A.  G.  Loomis  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  2302 — 2306). — A  cryostat  is  described,  based 
on  that  of  Henning  ( Z .  Instrum entenkun de,  1913,  33,  33),  which 
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maintains  for  3  hrs.  any  required  temperature  between  0°  and 
—  180°  to  within  i0-01°.  Aged  liquid  air  is  allowed  to  flow  through 
a  copper  spiral  immersed  in  petroleum  or  butane  (for  temperatures 
to  —140°  and  to  —180°,  respectively)  contained  in  a  Dewar  vessel, 
the  rate  of  flow,  controlled  by  a  water  head,  being  such  that  the 
bath  tends  to  cool  slowly.  Change  in  the  temperature  of  the  bath 
is  revealed  by  the  gradual  deflection  of  a  galvanometer  in  the 
resistance  thermometer  circuit;  the  needle  is  constantly  restored 
to  zero  by  the  momentary  passage  of  a  current  through  a  resistance 
coil  in  the  cryostat  liquid.  S.  K.  T. 

Porous  Electrode  for  Oxidations  or  Reductions.  M. 

Knobel  ( Ind .  Eng.  Chem.,  1925,  17,  826).- — Knobel  (A.,  1923, 
ii,  608)  and  Schmid  (A.,  1924,  ii,  324)  have  described  a  hydrogen 
electrode  consisting  of  a  platinised,  but  still  porous,  graphite  tube. 
Similar  electrodes  can  readily  be  prepared  for  use  in  electrolytic 
oxidation  or  reduction.  The  graphite  tube  (one  end  is  closed)  is 
electroplated  with  lead,  copper,  zinc,  nickel,  iron,  or  silver,  a  current 
of  air  being  blown  through  the  electrode  in  order  to  keep  it  porous. 
The  metallic  layer  should  be  1 — 2  mm.  thick,  because  it  does  not 
adhere  well  to  the  graphite.  [Cf.  B.,  1925,  855.]  W.  A.  S. 
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Mineralogical  Chemistry. 


Rare  Gases  of  Volcanic  Exhalations.  A.  Piutti  and  E. 
Boggio-Lera  (Mem.  R.  Accad.  Lincei,  1924,  [v],  14,  871 — 884). 
—In  the  various  volcanic  gases  of  different  Italian  localities 
examined,  the  ratio  argon  :  nitrogen  is  constantly  less  than  in  the 
atmosphere,  a  value  as  low  as  0-381  being  obtained  in  one  case. 
The  ratio  ( helium + neon)  :  argon  varies  within  wide  limits,  but,  as 
with  the  gases  of  thermal  springs,  is  always  higher  than  with  air. 
For  the  gases  of  any  one  volcanic  region,  the  content  of  neon  and 
helium  increases  as  the  temperature  at  which  the  gases  issue  falls. 
In  no  instance  were  more  than  traces  of  neon  found.  T.  H.  P. 

Albite  and  other  Authigenic  Minerals  in  Limestone  from 
Bengal.  E.  Spencer  (Min.  Mag.,  1925,  20,  365 — 381). — Small 
crystals  of  albite,  together  with  crystals  of  quartz,  mica,  pyrite, 
rutile,  and  tourmaline,  occur  in  certain  zones  in  limestone  beds 
near  Raipura  in  Gangpur  State.  The  albite  crystals  are  twinned 
on  the  Roc  Tourne  type  and  are  dark  grey  in  colour  due  to  carbon¬ 
aceous  inclusions.  Analyses  (I  by  K.  B.  Sen)  show  the  mineral  to 
be  practically  pure  albite  : 

Si02.  A1203.  Fe203,  MgO.  CaO.  Na20.  K20.  Ign.  Total. 

I.  ...  66-95  19-72  0-50  0-88  0-66  9-95  0-52  0-63  99-81 

II.  ...  67-10  19-95  0-55  0-70  0-50  10-30  0-60  0-85  100-55 

A  review,  with  bibliography,  is  given  of  the  literature  on  the 
occurrences  of  small  crystals  of  felspars  in  limestones,  and  it  is 


ANALYTICAL  CHEMISTRY. 


ii.  1093 


concluded  that  the  crystals  have  grown  in  place  and  are  not  the 
result  of  metamorphic  processes.  L.  J.  S. 

Chlorophaeite  in  Dolerites  near  Edinburgh.  R.  Campbell 
and  J.  W.  Lunn  (Min.  Mag.,  1925,  20,  435 — 440). — Chlorophaeite 
occurs  as  irregular  patches  in  the  dolerites  (tholeiites)  of  Dalmahoy 
and  Kaimes  Hills  near  Edinburgh.  On  freshly-fractured  surfaces 
it  is  bright  olive-green  with  glassy  lustre,  but  on  exposure  it 
soon  changes,  through  dark-green,  to  black  with  pitchy  lustre. 
This  change  in  colour  is  not  due  to  the  action  of  light,  but  to  oxid¬ 
ation.  The  material  is  mostly  optically  isotropic  with  n  1-498; 
hardness  T5,  d  1-81.  Analysis  by  W.  H.  Herdsman  gave  : 

SiO...  Ti02.  A1203.  Fo203.  FcO.  MnO.  MgO.  CaO.  Na20.  KaO. 

32-95  062  5-40  12-37  9  18  033  4-75  3  05  1-68  0-30 

H20  (at  105°).  H2O(  +  105°).  Total. 

23-90  5-20  99-79 

Several  other  occurrences  of  chlorophaeite  in  Scotland  are  noted. 

L.  J.  S. 
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Analytical  Chemistry. 


Use  of  the  Quinhydrone  Electrode  for  the  Determination  of 
pa  in  Soils.  C.  Brioitx  and  J.  Pien.-— (See  i,  1227.) 

Standardisation  of  Solutions  used  in  Iodometry.  II. 

S.  Popoff  and  J.  L.  Whitman  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2259 — 2275). — An  electrometric  study  of  the  reaction  between 
solutions  of  iodine  in  potassium  iodide  and  of  sodium  thiosulphate 
shows  that  when  the  mixed  liquids  after  titration  are  of  large  volume 
and  the  iodide  concentration  is  therefore  low  (below  1%)  a  loss  of 
iodine  occurs.  This  loss  is  inappreciable  when  the  iodide  concen¬ 
tration  is  within  1%  to  8%  and  the  titration  time,  in  the  dilute  solu¬ 
tion,  does  not  exceed  10  mins. ;  or  when  the  1%  of  iodide  is  replaced 
by  its  equivalent  (0-06 N)  of  hydrochloric  acid,  or  by  sulphuric  acid 
up  to  0-6iV.  Sunlight  has  no  influence  when  the  solutions  contain 
up  to  4%  of  iodide,  although  it  vitiates  the  results  when  certain 
mineral  acids  are  present.  One  %  of  iodide  and  0-2AT-acids  may 
be  used  safely  in  diffused  light.  When  the  iodide  concentration 
is  less  than  1%  the  order  of  mixing  the  solutions  slightly  influences 
the  results.  The  conditions  necessary  for  the  accurate  standardis¬ 
ation  of  thiosulphate  solutions  against  iodine  or  potassium  per¬ 
manganate,  dichromate,  or  bromate,  are  detailed.  S.  K.  T. 

Diphenylamine  Reaction  [for  Nitrates].  L.  Ekkert  ( Pharrn . 
Zentr.,  1925,  66,  649 — 650). — The  development  of  a  coloration  on 
addition  of  diphenylamine  to  a  solution  in  sulphuric  acid  is  not 
specific  for  nitric  acid,  but  arises  from  the  presence  of  many  other 
oxidising  agents.  The  colorations  developed  by  the  common 
oxidising  agents  when  a  solution  in  concentrated  hydrochloric  acid 
is  treated  with  diphenylamine  in  glacial  acetic  acid,  diluted,  and 
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portions  are  shaken  with  chloroform  and  ether,  are  tabulated. 
Concentrated  phosphoric  acid  gives  even  stronger  colorations  than 
sulphuric  or  hydrochloric  acid.  S.  I.  L. 

Quantitative  Kjeldahlisation  of  Nitrates  with  Phenol- 
sulphonic  Acid  and  Potassium  Sulphate.  B.  M.  Margosches 
and  E.  Scheinost  [with  V.  Woynar]  ( Ber .,  1925,  58,  [£],  1850 — 
1857). — Kjeldahlisation  of  sodium  or  potassium  nitrate  by  sulphuric 
acid  in  the  immediate  presence  of  phenol  and  potassium  sulphate 
gives  low  values  for  nitrogen.  If,  however,  addition  of  potassium 
sulphate  is  delayed  until  the  first  main  reaction  is  completed  (about 
\  hr.  after  commencement  of  the  heating  with  a  small  luminous 
flame),  accurate  results  are  obtained.  The  success  of  the  process 
appears  to  depend  on  the  quantitative  conversion  of  the  nitrate 
into  mononitrophenolsulphonic  acids,  since  the  corresponding  poly- 
nitro  compounds  cannot  be  accurately  kjeldahlised.  The  immediate 
addition  of  potassium  sulphate  disturbs  the  regular  course  of  mono- 
nitration  owing  to  the  very  considerable  development  of  heat 
which  it  causes.  Addition  of  compounds  which  are  formed  during 
the  reaction  ( e.g .,  potassium  hydrogen  sulphate)  and  do  not  evolve 
any  considerable  amount  of  heat  when  added  to  concentrated 
sulphuric  acid  is  harmless  even  in  the  initial  stages  of  the  process. 

H.  W. 

Replacement  of  Monohydric  by  Dihydric  Phenols  in  the 
Kjeldahlisation  of  Nitrates.  B.  M.  Margosches  and  E. 
Scheinost  (Ber.,  1925,  58,  [Z?],  1857 — 1860 ;  cf.  preceding  abstract). 
— Experiments  with  quinol,  resorcinol,  pyrocatechol,  pyrogallol, 
phloroglucinol,  and  hydroxyquinol  show  that  only  resorcinol  and 
phloroglucinol  are  suitable  in  place  of  phenol  as  fixing  agents  for 
nitrate  nitrogen  in  the  kjeldahlisation  of  nitrates  in  the  absence 
of  an  accelerator.  Complete  kjeldahlisation  of  potassium  nitrate 
can  be  effected  in  4  hrs.  in  the  presence  of  phloroglucinol  and 
molybdic  acid.  Salicylic,  hydroxy  benzoic,  and  gallic  acids  are 
unsuitable.  H.  W. 

Electrolytic  Determination  of  Moderate  Amounts  of 
Arsenic.  J.  Mom  and  J.  S.  Jamieson  ( J .  South  African  Chem. 
Inst.,  1925,  8,  16 — 18). — The  apparatus  is  a  modification  of  Thorpe’s 
electrolytic  apparatus  with  substitution  of  the  generator  cell  by  a 
narrow  cylinder,  and  of  the  porous  pot  by  an  alundum  crucible. 
A  cadmium  electrode  is  used  (activated  by  reversal  of  the  current 
and  subsequent  deposition  of  porous  cadmium  on  restoring  the 
normal  direction)  and  platinum  anode.  The  pressure  of  the  anode 
liquid  (1  : 5-sulphuric  acid)  prevents  outward  diffusion  of  the 
arsenical  liquid.  The  cross  tube  is  filled  with  lead  acetate  cotton 
wool,  and  the  gas  exit  connected  with  silver  nitrate  tubes ;  the 
contents  of  these  are  titrated  with  dilute  iodine  solution  after 
addition  of  a  large  excess  of  potassium  iodide.  [Cf.  B.,  Nov.  27th.] 

I).  G.  H. 

Simple  Apparatus  for  the  Determination  of  Carbon  Dioxide. 

G.  Wittig  (Ber.,  1925,  58,  [Z?],  1925). — An  apparatus  for  the  rapid, 
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accurate  determination  of  carbon  dioxide  in  carbonates  is  described 
and  figured.  H.  W. 

Detection  of  Sodium  as  Oxalate.  L.  W.  Winkler  ( Pharm . 
Zentr.,  1925,  66,  669 — 670). — The  conditions  under  which  a  precipit¬ 
ate  is  obtained  on  addition  of  a  potassium  oxalate  solution  to 
solutions  containing  various  sodium  salts  are  described.  The  test 
is  best  carried  out  in  an  alcohol-water  solution  containing  30%  of 
alcohol  by  volume;  a  solution  containing  2  mg.  of  sodium  per  c.c. 
gives  an  oxalate  precipitate  in  10  mins.  S.  I.  L. 

Sodium  Rhodizonate  as  a  Reagent  for  Barium,  Strontium, 
and  Lead.  I.  M.  Kolthoff  (Pharm.  Weekblad,  1925,  62,  1017 — 
1020). — Solutions  of  sodium  rhodizonate  decompose  on  keeping  in 
air.  Fresh  neutral  solutions  can  be  employed  to  detect  lead, 
strontium,  and  barium  in  neutral  solutions,  but  the  utility  of  the 
reagent  is  limited.  The  sensitiveness  to  barium  and  strontium  is 
much  increased  by  addition  of  alcohol,  2  mg.  of  barium  and  10  mg. 
of  strontium  per  litre  being  detectable.  S.  I.  L. 

Separation  from  Calcium  of  Magnesium,  Iron,  Aluminium, 
and  Phosphoric  Acid.  W.  F.  Jak6b  ( Rocz .  Chem.,  1925,  5, 
159 — 172  ;  cf.  this  vol.,  ii,  69). — The  addition  of  ammonium  citrate 
to  solutions  containing  calcium,  in  the  presence  of  magnesium, 
tervalent  metals,  and  phosphates,  causes  the  calcium  oxalate  preci¬ 
pitated  by  the  addition  of  ammonium  oxalate  to  crystallise  in 
octahedra  of  the  approximate  composition  CaC204,2-5H20.  In 
this  form,  calcium  oxalate  doesfnot  tend  to  form  solid  solutions  with 
magnesium  oxalate,  isomorphous  with  the  monohydrate  obtained 
in  the  absence  of  citric  acid.  Citric  acid,  further,  owing  to  its 
tendency  to  the  formation  of  complex  ions,  to  a  certain  extent 
inhibits  the  precipitation  of  impurities  such  as  iron,  aluminium, 
phosphates,  and  magnesium.  200 — 300  C.c.  of  a  faintly  acid  solution 
containing  from  0-02  to  0-3  g.  of  calcium  are  treated  with  20 — 25  c.c. 
of  10%  ammonium  citrate  solution  and  warmed  to  40 — 50°.  A  slight 
excess  of  3%  ammonium  oxalate  solution  is  then  added,  and  the 
precipitate  of  fi- hydrate  collected,  and  boiled  with  dilute  feebly 
acid  citrate  solution,  thereby  converting  the  precipitate  into  the 
stable  monohydrate,  and  incidentally  freeing  it  from  impurities. 
The  calcium  is  then  determined  as  oxide.  K.  T. 

Detection  of  Minute  Quantities  of  Material  at  Very 
Great  Dilution.  F.  L.  Hahn  ( Festschr .  Physikal.  Verein, 
Frankfurt  a.M.,  1924;  from  Chem.  Zentr.,  1925,  ii,  75). — 
Tincture  of  alkanet  which  contains  hydroxyanthraquinones  gives 
colour  changes  with  many  metals,  including  magnesium,  which  can 
be  recognised  by  alterations  in  the  absorption  spectra.  1  :  2  :  5  :  8- 
Tetrahydroxyanthraquinone  (quinalizarin)  gives  a  bluish-violet 
solution  in  alkalis,  which  changes  to  a  cornflower-blue  in  the  presence 
of  small  quantities  of  magnesium  and  gives  a  blue  precipitate  with 
larger  quantities.  Ammonium  salts  mask  or  hinder  the  reaction. 
The  test  is  sensitive  to  1  pig. /c.c.  in  the  cold  and  0-5  pig. /c.c.  when  hot. 
The  diphenylamine  reaction  for  nitrates  is  not  specific.  A  nitrate 
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is  reduced  to  nitrite  by  lead  salts  and  metallic  lead  and  then  detected 
by  the  diazo  reaction.  The  reagents  must  be  absolutely  free  from 
nitrate.  The  water  is  boiled  with  zinc  dust  and  distilled.  The 
lead  and  lead  salt  are  obtained  by  strongly  heating  lead  formate. 
A  little  of  the  solution  to  be  tested  is  heated  with  some  of  the  powder 
for  15 — 30  mins,  at  100°,  poured  off  from  the  lead,  and  treated  with 
the  diazo  reagent  (sulphanilic  acid  or  a-naphthylamine  in  acetic 
acid).  Using  1 — 2  c.c.  solution,  1  mg.  of  nitrate  per  litre  gives  a 
strong  red  and  0*1  mg.  a  distinct  rose  coloration.  The  diazo 
reagent  is  made  more  stable  by  using  more  than  the  usual  amount 
of  acetic  acid  and  adding  a  suitable  quantity  of  marble.  If  kept  in 
a  bottle  filled  with  a  stopcock  tube,  the  quantity  required  may  be 
obtained  by  the  pressure  of  the  carbon  dioxide.  A  powder  form  of 
the  reagent  is  obtained  by  mixing  sulphanilic  acid  with  acetnaphthyl- 
amide.  This  is  boiled  with  acid  or  alkali  just  before  using.  The 
action  of  copper  as  an  accelerator  in  the  reaction  between  ferric 
salts  and  thiosulphate  (resulting  in  ferrous  salts  and  tetrathionate) 
can  be  used  as  a  delicate  qualitative  and  quantitative  method  for 
copper  (cf.  A.,  1924,  ii,  412).  The  disappearance  of  the  ferric  iron 
is  followed  by  means  of  thiocyanate  and  the  sensitiveness  of  the 
reaction  raised  to  0-03  gg.  in  25  c.c.  A.  C. 

Permanent  Standards  as  a  Possible  Source  of  Error  in 
Iron  Determinations.  E.  S.  Hopkins  ( Ind .  Eng.  Chem.,  1925, 
17,  832). — The  determination  of  small  amounts  of  iron  in  water  by 
the  procedure  given  in  “  Standard  Methods  of  Water  Analysis  ” 
(American  Public  Health  Association)  is  liable  to  error  for  two 
reasons  :  (i)  the  cobalt  chloride  used  in  making  up  the  standard 
solution  may  not  be  pure,  and  (ii)  the  Nessler  tubes  used  may  not 
be  of  an  appropriate  shape  or  capacity,  the  tints  observed  in  different 
concentrations  being  differently  related  to  one  another  in  different 
sizes  and  shapes  of  tubes.  The  colour  standards  should  be  checked 
against  actual  iron  solutions.  W.  A.  S. 

Separation  of  Tantalum  from  Niobium,  and  Detection  and 
Determination  of  Tantalum  in  Niobium  Compounds.  A.  It. 

Powell  and  W.  It.  Schoeller  ( Analyst ,  1925,  50,  485 — 498). — 
Tantalum  and  niobium  may  be  separated  by  a  method  depending 
on  the  differential  hydrolytic  dissociation  between  oxalotantalic 
and  oxaloniobic  acids  in  the  presence  of  tannin  in  slightly  acid 
solution,  and  the  method  may  be  modified  to  allow  of  the  detection 
and  determination  of  small  quantities  of  tantalum  in  niobium 
compounds.  The  two  elements  may  be  identified  in  admixture  by 
the  characteristic  colours  of  the  precipitates  produced.  [Cf.  B., 
Dec.  11th.]  D.  G.  H. 

Determination  of  Urobilin  and  Urobilinogen.  A.  J.  L. 

Terwen. — (Seei,  1351.) 

Determination  of  Uric  Acid  in  Blood.  M.  Delaville  and 
C.  M.  Jones. — (See  i,  1344.) 
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Excitation  of  the  Hydrogen  Spectrum  by  Electron  Impact. 

P.  M.  S.  Blackett  and  J.  Franck  (Z.  Physik,  1925,  34,  389 — 401). — 
The  four  possible  modes  of  explaining  the  atomic  spectra  are  : 
(1)  The  molecule  is  directly  split  up  by  the  impact  into  a  normal 
and  an  excited  atom.  (2)  The  molecule  is  excited  by  the  impact 
and  dissociated  into  a  normal  and  an  excited  atom  by  collision 
while  still  in  the  excited  state.  (3)  Normal  free  atoms  produced 
by  the  discharge  may  be  excited  by  the  impact  of  an  electron. 
(4)  Atoms  may  also  be  excited  by  absorption  of  radiation,  by 
collision  with  positive  ions,  and  by  successive  collisions  with  elec¬ 
trons.  The  experiments  show  that  electrons  possessing  sufficient 
kinetic  energy  can  dissociate,  in  one  elementary  act,  a  normal 
hydrogen  molecule  into  a  normal  atom  and  an  excited  atom.  The 
broadening  of  the  Balmer  lines  due  to  the  Doppler  effect  is  greater 
in  this  case  than  when  free  atoms  are  excited,  owing  to  the  great 
velocity  with  which  the  atoms  separate  in  dissociation.  A  sugges¬ 
tion  is  made,  with  some  reserve,  that  the  impact  of  electrons  may 
result  in  dissociation  into  two  normal  atoms,  the  excess  energy  being 
radiated  as  a  continuous  emission  stretching  from  the  far  ultra-violet 
down  to  long  wave-lengths.  E.  B.  L. 

Absorption  of  the  Balmer  Lines  in  Hydrogen.  R.  V. 

Jolowicz  (Phil.  Mag.,  1925,  [vi],  50,  1089 — 1096). — Attempts 
have  been  made  to  observe  absorption  of  the  Balmer  lines  by 
hydrogen,  subjected  to  bombardment  by  electrons.  Electrons  from 
a  glowing  filament  were  accelerated  by  an  electric  field  through 
a  grid  into  a  field-free  space  between  the  grid  and  a  metal  plate. 
A  beam  of  light  passed  through  the  tube  between  grid  and 
plate  into  a  spectroscope,  and  was  observed  directly  and  also 
photographed.  Experiments  were  carried  out  both  with  white 
light  and  with  light  from  a  hydrogen  tube.  Neutral  glass  wedges 
were  used  for  the  comparison  of  intensities  (Nicholson  and  Merton, 
A.,  1916,  ii,  461).  No  trace  of  absorption  was  observed  even  with 
a  specially  designed  apparatus  in  which  a  column  of  hydrogen 
25  cm.  long  was  subjected  to  electron  bombardment.  It  is  con¬ 
cluded  either  that  the  number  of  hydrogen  atoms  with  electron 
moving  in  the  second  orbit  is  too  small  to  produce  absorption  effects 
under  the  conditions  of  experiment,  or  that  the  ionisation  is  mole¬ 
cular,  unaccompanied  by  dissociation.  A.  B.  M. 

Fine  Structure  of  Hydrogen  Lines.  G.  Hansen  ( Physikal .  Z., 
1925,  26,  678 — 680). — The  structure  of  Ha  is  the  simplest  case  to 
which  the  relativistic  fine  structure  can  be  applied.  The  author  has 
used  a  long  tube  (cooled  in  the  centre  by  liquid  air)  containing 
electrolytic  hydrogen  through  which  direct  current  is  passed.  The 
vol.  cxxviii.  ii.  40 
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measurements  were  made  by  a  Lummer-Gehrcke  plate  and  a  regis¬ 
tering  photometer.  For  Ha,  in  the  short-wave  group  the  records 
indicate  a  definitely  unsymmetrical  distribution  of  intensity  among 
the  components  in  the  sense  that  the  shorter  wave  is  more  intense. 
The  effect  is  shown  under  widely  diverging  conditions.  The  value  of 
Av  definitely  increases  for  the  lines  a  — >  ,3  — >-  y .  The  intensity 
ratio  /s hort-wave/-^iong-wave  of  the  doublet  groups  is  dependent 
on  pressure  and  current  density,  especially  so  in  the  case  of  Ha\ 
e.g.,  at  p=0-13  and  current  density  0-039  the  ratio  is  1-05,  whilst 
at  p— 0-015  and  current  density  0-047  the  ratio  is  1-29.  The 
separation  Av  is  0-317/cm.  The  results  are  discussed  theoretically. 

R.  A.  M. 

Theory  of  the  Fine  Structure  of  H  and  He+  Lines.  L.  B. 

Ham  (Physical  Rev.,  1924,  [ii],  23,  107). — Application  of  Glitscher’s 
method  (Ann.  Physik,  1917,  [iv],  52,  608)  gave  a  value  for  the 
hydrogen  doublet  of  the  Balmer  series  twice  that  given  by  relativity. 
Similarly,  results  for  the  A-doublets  of  the  A -ray  spectra  were 
incompatible  with  experimental  values ;  Kunz’s  electromagnetic 
emission  theory  (Physical  Rev.,  1914,  [ii],  3,  464)  gives  the  same 
results  as  relativity.  The  mass  variation  of  the  electron  in  jumping 
from  orbit  to  orbit  is  considered.  A.  A.  E. 

Recent  Results  in  the  Investigation  of  Fine  Structure. 

E.  Gehrcke  (Physikal.  Z.,  1925,  26,  675 — 677;  cf.  A.,  1921,  ii, 
565 ;  1922,  ii,  3,  726 ;  Ann.  Physik,  1924,  [iv],  74,  575). — The  fine 
structure  of  the  Balmer  lines  of  hydrogen  shows  that  the  relative 
intensity  of  the  component  lines  can  vary.  This  variability  is 
greatest  for  Ha  and  decreases  with  higher  values  for  the  series-term. 
In  a  tube  3  cm.  wide  at  a  pressure  less  than  0-1  mm.,  Hai  is  weaker 
than  Hat,  whilst  in  a  tube  1-5  mm.  wide  at  a  few  mm.  pressure  Hat  is 
weaker  than  Hai.  By  decreasing  the  pressure  and  somewhat  narrow¬ 
ing  the  tube,  the  intensities  of  Hai  and  Hai  can  be  made  approxim¬ 
ately  equal.  The  relative  intensity  of  the  two  components  can 
therefore  be  altered  at  will  without  profoundly  influencing  line 
breadths  in  the  entire  system.  The  experimental  separation  of 
Hai  and  is  AX=0-128  A.  (Av=0-296/cm.). 

An  investigation  of  the  fine  structure  of  helium  lines,  especially 
the  4686  line,  has  been  compared  with  Sommerfeld’s  theoretical 
classification.  The  three  strongest  components  of  the  permitted 
lines  show  a  separation  in  agreement  with  the  theoretical  predic¬ 
tions.  The  intensities  of  the  other  lines  cannot,  however,  be 
reconciled  with  theory.  Setting  on  one  side  the  selection  principle, 
the  separation  of  the  strongest  lines  leads  to  a  lower  value  of  Av. 
Deviations  of  the  same  type  from  the  requirements  of  theory  have 
been  observed  by  Bowen  and  Millikan  for  the  doublet  separation 
of  Mg  II,  A1  III,  and  S  VI  (this  vol.,  ii,  252,  342).  Therefore  the 
lower  value  of  Av  for  helium  is  not  without  strong  evidence.  The 
experimental  results  are  compared  with  earlier  work  by  Paschen. 
The  work  is  discussed  with  special  reference  to  the  4686  line  of 
helium,  by  Pachen,  Joos,  Sommerfeld,  Smekal,  and  the  author. 

R.  A.  M. 
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Spectrum  of  “  Nebulium.”  H.  B.  Lemon  ( Physical  Rev., 
1924,  [ii],  23,  766 — 767). — A  study  of  35  lines,  of  unknown  origin, 
included  in  the  spectra  of  the  nebulae.  A.  A.  E. 

New  Combination  Series  in  the  Helium  Spectrum.  J.  S. 

Foster  ( Physical  Rev.,  1924,  [ii],  23,  293). — Direct  measurements  of 
wave-lengths  of  lines  of  the  series  IP — mP,  IP— mF,  IP — mG, 
IP — mH,  etc.  for  m=4  to  6  differ  in  only  one  case  by  more  than 
0-2  A.  from  the  calculated  values.  With  higher  fields,  lines  belong¬ 
ing  to  the  series  1  S—mD,  IS — mF,  IS— mG,  etc.  have  been 
recognised.  A.  A.  E. 

Low-voltage  Arc  in  Oxygen.  L.  L.  Lockrow  ( Physical  Rev., 

1924,  [ii],  23,  553). — The  critical  potential  for  an  ionisation  process 

is  16-1  volts.  The  spectrum  at  22  volts  shows  the  negative  bands, 
lines  of  the  triplet  system,  and  the  one  line  4368  A.,  1S—3P,  of  the 
singlet  system.  A.  A.  E. 

Absorption  in  Excited  Gases.  K.  W.  Meissner  ( PhysiJcal .  Z., 

1925,  26,  687 — 689). — In  a  mixture  of  neon  and  helium  some 

strong  lines  suffer  little  or  no  absorption,  whilst  other  equally 
intense  lines  are  very  strongly  absorbed.  For  neon,  lines  requiring 
ls3  and  ls5  terms  are  strongly  absorbed  and  the  ls2  and  ls4  states 
are  only  weakly  absorbed.  The  ls3  and  ls5  states  must  therefore 
exhibit  relatively  long  life-periods.  The  results  are  in  good  agree¬ 
ment  with  the  term-scheme  of  neon.  The  work  has  been  extended 
to  argon.  Similar  differences  in  absorption  are  observed,  but  the 
series  classification  is  as  yet  too  defective  to  allow  of  rigorous 
conclusions.  The  work  on  neon  has  been  extended  in  an  ingenious 
manner,  whereby  the  life-period  of  the  S5  state  has  been  calculated 
on  the  basis  of  the  lines  6402,  6143  A.,  and  the  value  0-0038  sec. 
obtained.  The  life-period  of  the  S3  state  is  markedly  shorter  and 
more  difficult  to  estimate.  R.  A.  M. 

Red  Neon  Lines.  K.  Burns  ( J .  Opt.  Soc.  Amer.,  1925,  11, 
301 — 310). — The  results  from  sixty-eight  plates  measured  at  the 
Allegheny  Observatory  indicated  no  appreciable  change  in  the 
relative  values  of  the  mean  wave-lengths  of  the  red  neon  lines  given 
by  the  Bureau  of  Standards.  From  their  agreement  amongst 
themselves  and  with  the  results  of  other  observers,  it  is  concluded 
that  the  Bureau  of  Standards  values  are  sufficiently  accurate  to 
warrant  the  expressing  of  their  means  to  0-0001.  Under  the 
observational  conditions,  the  lines  examined  showed  no  complexities 
which  interfered  with  the  accuracy  of  measurement  with  orders  of 
intensity  up  to  100,000.  A.  E.  M. 

Distribution  of  Energy  over  the  Lines  of  the  Main  Series 
of  Neon  in  a  Column  Discharge.  H.  B.  Dorgelo  ( Physica , 
1925,  5,  90 — 100). — In  a  neon  column  (7  mm.  pressure)  with  350 
volts  and  50  milliamp.,  the  energy  is  radiated  practically  entirely  as 
2p — 2s  and  2s — Is  light.  Values  of  the  effective  candle  power  are 
obtained  by  multiplication  of  the  intensity  of  each  line  with  the 
eye  sensitivity  factor  for  its  wave-length.  In  the  circumstances  a 
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total  1-23  spheric  candles  per  watt  was  calculated;  direct  measure¬ 
ment  with  a  flicker  photometer  gave  1-66  spheric  candles/watt. 
The  average  intensities  of  the  multiplet  components  agreed  with  the 
intensity  rules  previously  given;  the  energy  distribution  was, 
however,  materially  different  from  that  in  an  excitation  tube. 

Chemical  Abstracts. 

Spectrum  of  Singly  Ionised  Silicon.  M.  Saha  ( Nature ,  1925, 
116,  644)  . — Certain  lines,  ascribed  by  Fowler  to  singly  ionised 
silicon,  but  not  included  in  his  scheme  of  classification,  can  be 
arranged  in  a  group  of  quadruplets.  A.  A.  E. 

Chlorine  Spectrum  in  the  Extreme  Ultra-violet.  J.  J. 

Hopfield  ( Physical  Rev.,  1924,  [ii],  23,  766). — Many  new  strong 
lines  have  been  observed,  as  well  as  lines  corresponding  with  those 
occurring  in  the  vacuum  spark  spectrum.  A  new  group  of  bands  of 
aluminium  chloride  was  observed  at  2620  A.  A.  A.  E. 

Arc  Spectrum  of  Titanium  from  7496  to  2273  A.  K. 

Behner  (Z.  wiss.  Phot.,  1925,  23,  325 — 341). — Using  titanium 
sulphate  in  the  arc  between  copper  electrodes,  about  1330  lines 
between  wave-lengths  7496  and  2273  were  measured.  Wave¬ 
lengths  are  given  to  0-001  A.,  the  maximum  mean  error  being 
seldom  more  than  0-002  A.  Data  of  intensities  of  lines  and  of 
regular  groups  of  multiplets  are  given.  Nearly  all  the  lines  described 
by  earlier  workers  wrere  found,  and  in  the  ultra-violet  a  number 
of  arc  lines  were  measured  which  previously  were  considered  to  be 
spark  lines.  The  new  are  compared  with  older  measurements,  with 
the  view  of  reducing  the  Rowland  values  to  the  international  system. 
From  a  comparison  of  Rowland’s  original  values  with  his  own,  the 
author  presents  a  new  “  error  ”  curve,  in  which  the  correction  curves 
of  Kayser  and  Hartmann  are  also  included  for  comparison.  Marked 
deviations  from  both  correction  curves  are  found,  although  in  some 
regions  the  agreement  with  either  the  Kayser  or  the  Hartmann  curve 
is  good,  so  that  for  titanium  neither  can  be  considered  the  better. 
Individual  lines  show  a  marked  deviation,  and  in  general  these  are 
the  lines  for  which  Rowland  found  extreme  values.  Although  a 
conversion  from  the  Rowland  to  the  international  system  is  possible 
on  the  average,  it  is  not  so  for  individual  lines.  The  author’s 
results  are  compared  with  those  of  other  workers,  in  particular  with 
those  of  Crew  ( Astrophys .  J.,  1924,  60,  108 — 121).  Crew’s  method 
of  graphical  interpolation  for  measuring  his  plates  does  not  give  the 
highest  degree  of  accuracy.  W.  C. 

Vacuum  Spark  Spectrum  of  Zinc  in  the  Region  2100 — 

4000  A.  R.  A.  Sawyer  and  E.  J.  Martin  ( Physical  Rev.,  1924, 
[ii],  23,  766). — In  addition  to  250  new  lines,  all  the  spark  lines  given 
by  Exner  and  Haschek  appeared,  but  of  the  arc  spectrum  only  the 
subordinate  triplets  2 p — 3s,  2 p — 3 d,  and  2p — M  appeared  with 
considerable  intensities.  The  new  lines  are  grouped  to  some  extent 
in  the  regions  2400 — 2700  A.  and  3500 — 4000  A.  A.  A.  E. 
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Infra-red  Line  Spectrum  of  Zinc  and  Cadmium.  H.  M. 

Randall  and  W.  N.  St.  Peter  ( Physical  Rev.,  1924,  [ii],  23,  766). — 
The  spectra  of  zinc  and  cadmium  were  examined  in  the  region 
1 — 5jr.  A.  A.  E. 

Change  of  Wave-lengths  for  certain  Lines  of  Zinc,  Cadmium, 
and  Mercury  in  a  Condensed  Discharge.  M.  Eukuda  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1925,  3,  183 — 192). — When  a 
condensed  discharge  was  passed  between  metal  poles  in  a  fused 
silica  Geissler  tube,  certain  spectral  lines  were  shifted.  The  shifts 
increased  with  the  distance  of  a  spark  gap  inserted  in  series  with 
the  discharge  tube.  Many  spark  lines  appeared  in  the  spectrum 
of  the  condensed  discharge,  increasing  in  number  and  intens¬ 
ity  as  the  spark  gap  was  widened.  The  appearance  of  these 
lines  wras  accompanied  by  augmented  displacements  of  some 
lines.  The  shifted  lines  generally  belonged  to  the  sharp  series  and 
the  displacements  were  of  the  order  of  1  A.  towards  the  red.  Under 
comparable  conditions  for  lines  having  the  same  notation,  the 
magnitude  of  the  shift  was  in  the  order  :  cadmium  (highest), 
mercury,  zinc.  In  most  cases,  the  lines  of  the  diffuse  series  were 
displaced  towards  the  red,  but  a  few,  e.g.,  the  yellow  lines  of  mercury, 
were  shifted  in  the  reverse  direction.  It  was  concluded  that  the 
shift  was  due  to  the  intermolecular  electric  field  arising  from  close 
packing  of  ions  and  electrons  in  the  capillary.  R.  A.  M. 

Series  Relations  in  the  Spectra  of  Doubly  Ionised  Gallium 
and  Indium.  J.  A.  Carroll  (Physical  Rev.,  1924,  [ii],  24,  205). 
— The  hot  spark  spectra  of  gallium,  indium,  thallium,  and  mercury 
have  been  examined  from  500  A.  upwards.  The  principal  pairs  of 
the  doublet  systems  of  Ga  III  and  In  III  are  at  1495-2 — 1534-6 
(Si/^1720)  and  1625-3 — 1748-8  (8r=4350),  respectively,  the  outer 
electron  being  assigned  a  4-quantum  and  a  ^-quantum  orbit.  The 
line  1414-57  A.  is  probably  1$ — 2 P  in  Ga  II.  A.  A.  E. 

Structure  of  the  Ifa  Lines  of  Molybdenum.  F.  K.  Richtmyer 
andR.  C.  Spencer  (Physical Rev.,  1924,  [ii],  23, 550 — 551). — Energy- 
wave-length  diagrams  show  that  the  line  Kcc2  is  broader  than 
Aaj ;  the  -width  of  the  latter  is  probably  not  greater  than  0-0003  A. 
The  distribution  of  energy  over  the  focal  spot  is  not  uniform . 

A.  A.  E. 

Arc  Spectrum  Regularities  for  Ruthenium.  W.  F.  Meggers 
and  0.  Laporte  (Science,  1925,  61,  635 — 636). — The  condensed 
spark  under  water  shows  85  distinct  absorption  lines  between  2255 
and  4709  A.  The  lowest  term  of  ruthenium  is  5-fold  with  the 
separations  392-2,  621-7,  900-9,  1190-8  cm.-1  and  inner  quantum 
numbers  0,  1,  2,  3,  4  ;  it  is  regarded  as  a  quintuplet  D-term.  The 
Z)-term  combines  with  46  or  more  higher  levels,  accounting  for  the 
majority  of  the  strong  lines  in  the  ruthenium  arc  spectrum.  In 
agreement  with  a  general  rule  that  the  most  sensitive  lines  of  a 
spectrum  always  involve  a  quantum  jump  wyith  AK  =  1 ,  the  “  raies 
ultimes,”  3436-74  and  3498-95  A.,  occur  also  in  a  5D — 5F  combination. 

A.  A.  E. 
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Width  of  the  I(s  Absorption  Discontinuity  in  Silver.  F.  K. 

Richtmyer  and  R.  C.  Spencer  ( Physical  Rev.,  1924,  [ii],  23,  760 — 
761). — An  experimental  verification  of  the  conclusion  that  with  a 
perfect  crystal,  a  target  of  uniform  energy  distribution,  and  a  slit 
system  of  angular  width  a,  then  if  the  absorber  has  a  perfectly  sharp 
discontinuity  showing  no  structure,  (i)  the  width  of  the  observed 
discontinuity  should  be  a,  and  (ii)  the  shape  of  the  energy  curve 
through  the  discontinuity  should  be  made  up  of  two  parabolas. 

A.  A.  E. 

Line  Spectra  of  Tungsten  and  Nickel  in  the  Afterglow  of  a 
Discharge  through  a  Mixture  of  Nitrogen  and  Argon.  A.  G. 

Worthing  and  R.  Rudy  ( Physical  Rev.,  1924,  [ii],  23,  767). — With 
tungsten  electrodes,  two  afterglows  were  obtained  in  a  discharge 
through  a  mixture  of  argon  (99-8%)  and  nitrogen  (0-2%)  at  300  mm. ; 
the  spectrum  of  the  orange  glow  showed  strongly  the  first  and 
second  groups  of  positive  nitrogen  bands,  and  that  of  the  blue  glow 
showed  the  tungsten  lines  superposed  on  a  faint  background  con¬ 
sisting  of  a  continuous  spectrum  and  nitrogen  bands.  In  the 
conditions  favouring  the  latter,  a  dark  deposit,  probably  tungsten 
nitride,  is  formed.  With  nickel  electrodes,  the  blue  glow  gave  place 
to  a  green  one  showing  strong  nickel  lines.  Glows  obtained  in 
pure  nitrogen  were  much  feebler.  No  argon  lines  were  observed 
during  the  discharge  or  in  the  afterglow.  A.  A.  E. 

Excitation  Function  of  the  Mercury  Spectrum.  J.  A. 

Eldridge  ( Physical  Rev.,  1924,  [ii],  23,  294). — For  low  pressures 
and  currents,  ionisation  plays  an  unimportant  role  in  spectrum 
excitation.  Lines  which  originate  in  electrons  falling  from  an  S,  D, 
or  ri2  orbit  become  stronger,  and  those  from  an  s,  dv  or  d3  orbit  weaker 
with  increasing  energy  of  the  primary  electrons.  A.  A.  E. 

Behaviour  of  Mercury  Arc  Lines  after  Removal  of  the 
Exciting  Potential.  L.  J.  Hayner  ( Physical  Rev.,  1924,  [ii], 
23,  294).— The  line  2537  A.  was  particularly  strong  in  the  after- 
spectrum,  and  exhibited  also  a  second  type  of  persistence  between 
40°  and  200°.  Its  rate  of  decay  appeared  to  determine  the  interval 
between  the  extinction  of  the  arc  lines  and  their  reappearance. 
Principal  series  lines  were  not  found  in  this  after-spectrum.  The 
extinction  of  the  arc  lines  immediately  after  removal  of  the  potential 
is  probably  due  to  absorption  by  excited  atoms  in  the  2 p  state 
(Kurth,  ibid.,  1923,  22,  202).  A.  A.  E. 

Excited  Atoms  in  the  Striated  Glow  Discharge  in  Mercury 
Vapour.  W.  H.  McCurdy,  L.  A.  Turner,  and  K.  T.  Compton 
(Physical  Rev.,  1924,  [ii],  23,  776). — It  is  suggested  that  ionisation 
in  the  striations  is  cumulative,  depending  on  the  existence  of 

i,2,3  excited  atoms ;  the  action  of  slight  impurities,  only  in  presence 
of  which  striations  are  possible,  is  to  reduce  the  concentration  of 
these  excited  atoms  and  prevent  their  diffusion  into  the  dark  spaces. 
The  metastable  states  2plt2  are  relatively  most  prominent ;  absorp¬ 
tion  involving  inter-system  transitions  is  less  probable  than  that 
in  one  system.  A.  A.  E. 
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Completion  of  the  Series  in  the  Arc  Spectrum  of  Lead. 

H.  Gieseler  and  W.  Grotrian  (Z.  Physik,  1925,  34,  374 — 388). — 
The  spectrum  was  excited  by  a  stream  of  electrons  from  a  glowing 
filament  in  a  long  silica  tube  containing  lead  and  surrounded  by  an 
electric  furnace.  Many  new  lines  were  found  and  measured. 
Several  new  series  were  found,  of  which  two  are  the  diffuse  and 
sharp  series  with  a  P0  term,  and  two  others  are  described  as  com¬ 
binations  pf  and  yield  a  calculation  of  a  Bergmann  series. 

E.  B.  L. 

X-Ray  Absorption  Coefficients  in  the  Neighbourhood  of 
J£-Limits.  F.  W.  Warburton  and  F.  K.  Richtmyer  (. Physical 
Rev.,  1924,  [ii],  23,  291 — 292). — Atomic  absorption  coefficients  on 
both  sides  of  the  respective  AMimits  have  been  determined  for 
molybdenum,  silver,  tin,  tungsten,  gold,  and  lead.  Values  of 
&jV4X3  in  [La—kN4XSjr(ra  are  proportional  to  Nij(N—b)&  when  in  the 
expression  V  [*■  ex  ( N—b ),  6=7  ;  the  change  in  the  values  on  passing 
the  AT- limit  decreases  as  N  becomes  large.  For  elements  of  higher 
atomic  number,  a  smaller  proportion  of  the  absorbed  energy  is 
radiated  as  K  fluorescence  radiation.  A.  A.  E. 

X-Ray  Spectra  from  a  Ruled  Reflection  Grating.  A.  H. 

Compton  and  R.  L.  Doan  ( Proc .  Nat.  Acad.  Sci.,  1925,  11,  598 — 
601). — Spectra  of  ordinary  X-rays  have  been  obtained  by  reflection  at 
very  small  glancing  angles  from  a  grating  of  space  2  X  10'3  cm.,  ruled 
on  speculum  metal.  Measurements  made  with  this  grating  gave  as 
the  wave-length  of  the  molybdenum  Ka1  line  0-707  ±0-003,  which 
is  in  good  agreement  with  the  value  0-7078±0-0002  A.  obtained  by 
crystal  measurement.  Measurement  with  a  copper  target  gave 
wave-lengths  of  1-4 — 1-5  A.  or  values  intermediate  between  the  a 
and  p  lines  of  copper.  A.  E.  M. 

Zeeman  Effect  on  the  Helium  Bands.  W.  E.  Curtis  and 
W.  Jevons  {Nature,  1925,  116,  746 — 747). — The  band  near  4650  A. 
has  been  studied,  using  magnetic  fields  up  to  20,000  gauss ;  many 
other  band  lines  also  appear  on  the  plates.  The  band  lines  exhibit 
no  Zeeman  effect  of  a  “  normal  ”  order  of  magnitude,  except  in  the 
case  of  the  first  member  of  each  of  the  three  branches,  i.e.,  <5(1 ), 
A'(l),  and  P(2),  which  are  broadened,  but  not  resolved  into  com¬ 
ponents.  In  Q(l)  and  P(2),  the  component  corresponding  with 
vibrations  parallel  to  the  field  is  much  broader  than  the  “  per¬ 
pendicular  ”  component,  the  reverse  being  the  case  for  A'(l)  and 
for  series  lines.  The  effect  is  greatest  in  Q(l),  of  which  the  extreme 
width  in  a  field  of  about  20,000  gauss  corresponds  with  a  separation 
of  about  0-27  A.  The  effect  of  the  magnetic  field  on  the  molecule 
is  largely  determined  by  the  state  of  rotation  of  the  latter,  being 
relatively  small  for  the  higher  speeds  of  rotation.  A.  A.  E. 

Fine  Structures  of  Spectrum  Lines.  A.  E.  Ruark  and  R.  L. 
Chenault  (Phil.  Mag.,  1925,  [vi],  50,  937 — 956). — The  fine  structure 
of  spectral  lines  arising  from  complex  levels,  i.e.,  levels  with  several 
components  all  characterised  by  the  same  total,  azimuthal,  and 
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inner  quantum  numbers,  is  discussed.  An  analysis  is  made  of 
nearly  all  tbe  available  data  on  fine  structures.  It  is  shown  that 
the  fine  structures  examined  cannot  be  due  to  isotopy.  They  are 
due  probably  to  slight  quantised  variations  in  the  configuration  of 
loosely  bound  underlying  electron  shells.  In  the  case  of  thallium, 
a  fine  quantum  number  f  may  be  introduced,  with  a  selection  prin¬ 
ciple  to  govern  its  changes,  but  for  other  elements  no  selection 
principle  has  been  discovered.  Fine  structures  have  proved  to  be 
an  aid  in  classifying  spectral  lines.  A.  B.  M. 

Primed  Terms  in  the  Spectra  of  the  Lighter  Elements.  0. 

Laporte  (J.  Washington  Acad.  Sci.,  1925,  15,  409 — 413). — A 
theoretical  paper  in  which  the  work  of  Millikan  and  Bowen  (this 
vol.,  ii,  916)  is  criticised.  These  authors  consider  that  if  the  atom 
of  aluminium  is  in  its  normal  state,  two  of  its  electrons  are  in  3.s, 
one  in  3 p  orbits  obtaining  the  2P'  state  when  one  electron  is  in  3s 
and  two  are  in  3 p.  It  is  in  contradiction  with  the  alternation  law  to 
have  several  electrons  in  the  same  s  or  p  orbit  and  moving  in  the 
same  doublet -energy  diagram.  A  new  explanation  is  put  forward 
in  which  the  arc  spectrum  is  built  up  from  the  spectrum  of  the 
ionised  atom.  Further  considerations  clarify  the  position  with 
regard  to  the  fact  that  pp'  groups  follow  the  irregular  doublet  law. 

"  R.  A.  M. 

Summation  Rules  for  the  Intensities  of  Spectral  Lines. 

R.  H.  Fowler  (Phil.  Mag.,  1925,  [vi],  50,  1079 — 1083). — A  theo¬ 
retical  discussion  of  the  summation  rules  of  Ornstein,  Burger,  and 
Dorgelo  for  the  intensities  of  the  components  of  complex  lines 
(A.,  1924,  ii,  282,  361,  and  433).  It  is  shown  that  if  the  intensities 
are  reckoned  in  numbers  of  quanta  per  second,  then  the  summation 
rules  ought  to  be  fulfilled  to  the  degree  of  accuracy  with  which  the 
Fourier  coefficients  of  the  original  electronic  system  are  left  un¬ 
altered  by  the  superposed  perturbation  which  splits  the  radiation 
up  into  the  associated  group  of  lines.  A.  B.  M. 

Explanation  of  Complex  Spectra.  II.  F.  Hurd  ( Z .  Physik, 
1925,  34,  296 — 308;  cf.  this  vol.,  ii,  912). — The  elements  in  the 
fourth  and  fifth  groups  of  the  periodic  system  are  chiefly  considered, 
and  a  scheme  is  developed  indicating  to  which  series  limit  the 
single  terms  of  the  multiplets  correspond  by  transition  to  higher 
orbit  numbers.  The  spectrum  of  neon  is  also  discussed  and  the 
bearing  of  the  Zeeman  effect.  E.  B.  L. 

Minimum  Velocity  of  Impact  to  Produce  Secondary 
Electrons  from  Tungsten.  O.  Stuhlman,  jun.  ( Physical  Rev., 
1924,  [ii],  23,  296 — 297). — The  minimum  potential  for  tungsten  is 
3-72  volts.  A.  A.  E. 

Post-arc  Conductivity  and  Metastable  Helium.  C.  Eckart 
(Physical  Rev.,  1925,  [ii],  26, 454 — 464). — The  abnormal  conductivity 
observed  by  Kannenstine  to  persist  for  0-007  sec.  after  the  extinc¬ 
tion  of  an  arc  in  helium  is  not  due  to  metastable  excited  helium 
atoms,  but  to  positive  ions  and  accompanying  electrons.  The  only 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  1105 

evidence  in  favour  of  a  very  long  life  (10-2  to  10'3  sec.)  of  meta- 
stable  helium  atoms  is  therefore  inadmissible,  although  the  meta- 
stable  states  in  helium  have  a  longer  life  than  other  excited  states. 

A.  A.  E. 

Mechanics  of  Electrons  and  Light  Quanta.  K.  Schaposch- 
nikov  and  W.  S.  Fedorov  (Z.  Physik,  1925,  34,  402 — 405). — - 
Theoretical.  E.  B.  L. 

Chemical  Statics  of  Electronic  Phenomena.  L.  Roll  a  and 
G.  Pic  card  i  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  173 — 177). — It 
follows  from  the  principle  of  mobile  equilibrium,  since  it  has  been 
shown  that  the  potential  of  ionisation  of  elements  is  independent 
of  temperature,  that  the  logarithm  of  the  electronic  equilibrium 
constant,  at  constant  temperatures,  should  be  a  linear  function  of 
the  heat  of  ionisation.  This  latter,  further,  is  proportional  to  the 
ionising  potential.  This  linear  relation  is  shown  to  hold  for  a 
number  of  elements  for  which  the  values  of  the  ionising  equilibrium 
constant  and  the  ionisation  potential  wrere  known.  The  slope  of 
the  line  obtained  by  plotting  log  K  against  the  ionisation  potential 
indicates  that  only  those  elements  the  ionising  potentials  of  which 
are  below  8  volts  may  be  expected  to  show  ionisation  in  a  Bunsen 
flame.  The  above  relationship  is  used  to  calculate  the  ionising 
potentials  of  barium,  strontium,  copper,  and  molybdenum  from 
observations  of  their  flame  spectra.  The  calculated  values  are  in 
accord  with  those  determined  by  other  methods.  F.  G.  T. 

Predicted  Ionisation  Potentials  of  Niton  [Radon]  and 
Hydrofluoric  Acid.  G.  Glockler  {Phil.  Mag.,  1925,  [vi],  50,  997 — 
1001). — By  extrapolation  of  the  ionisation  potential-atomic  number 
curve  for  the  rare  gases,  the  ionisation  potential  for  radon  is  found  to 
be  10  volts.  From  Eve’s  rule,  that  the  product  of  ionisation  potential 
and  atomic  radius  is  constant,  and  from  the  value  for  the  atomic 
radius  (2,80d=0-25  A.)  calculated  from  the  diffusion  coefficient  in 
air,  the  ionisation  potential  is  again  calculated  to  be  10  volts.  The 
ionisation  potential  of  hydrogen  fluoride,  estimated  by  a  method 
based  on  thermochemical  considerations,  is  15  volts.  Both  values 
differ  from  those  obtained  by  Turner  (A.,  1924,  ii,  797)  on  the 
basis  of  a  linear  relation  between  quantum  defect  and  atomic 
number.  A.  B.  M. 

Structure  of  the  Hydrogen  Molecule  Ion.  H.  C.  Urey  ( Proc . 
Nat.  Acad.  Sci.,  1925,  11,  618 — 621). — When  the  condition  of 
dynamic  stability  is  ignored,  the  steady  state  of  lowest  energy  of 
the  ionised  hydrogen  molecule  is  that  in  which  the  electron  vibrates 
in  a  straight  line  perpendicular  to  the  line  joining  the  nuclei  at  its 
mid  point.  The  energy  of  this  state  has  been  calculated  and  a 
formula  obtained  by  means  of  which  values  for  the  ionisation 
potential  of  the  molecule  and  critical  potentials  of  the  hydrogen 
atom  have  been  calculated.  These  are  in  agreement  with  the 
determinations  of  Olson  and  Glockler  (A.,  1923,  ii,  455),  whose 
results  are  explained.  The  heat  of  dissociation  of  the  hydrogen 
molecule  and  its  moment  of  inertia  calculated  from  this  model  are 
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in  agreement  with  the  results  of  other  investigators.  It  is  pre¬ 
dicted  that  there  should  be  an  ultra-violet  spectrum  of  the  ionised 
hydrogen  molecule,  free  from  that  of  the  neutral  molecule,  in  the 
region  850—714  A.  A.  E.  M. 

Probability  of  Ionisation  of  Gas  Molecules  by  Electron 
Impacts.  K.  T.  Compton  and  C.  C.  van  Voorhis  ( Physical  Rev., 
1925,  [ii],  26,  436 — 453). — Values  as  follows  are  tabulated  for  N, 
the  number  of  ions  per  cm.  path  produced  by  an  electron  moving 
through  a  gas  at  1  mm.  pressure,  Va,  the  maximum  accelerating 
potential,  and  P,  the  corresponding  probability  that  a  collision  will 
result  in  ionisation  of  the  hit  molecule  : — hydrogen,  3*55,  145,  0-29 ; 
helium,  1-65,  210,  0-209;  neon,  3-2,  340,  0-254;  argon,  10-33,  140, 
0-466;  nitrogen,  9-96,  175,  0-423;  mercury,  19-44,  135,  0-239; 
hydrogen  chloride,  17-3,  130,  0-558.  The  weak  ionisation  observed 
in  nitrogen  at  10  volts  was  possibly  associated  with  the  presence  of 
active  nitrogen.  A.  A.  E. 

Impact  Ionisation  by  Low-speed  Positive  Ions.  M.  A.  Ttjve 
(Physical  Rev.,  1924,  [ii],  23,  111). — Positive  ions  produced  by 
electronic  collision  in  mercury  vapour  were  caused  to  collide  with 
mercury  atoms,  and  the  electron  current  in  the  ionisation  chamber 
was  measured.  The  current  was  again  measured  when  positive 
ions  or  8-rays  were  prevented  from  entering  the  chamber.  The 
ratio  of  the  difference  to  the  total  current  was  measured,  giving 
definite  upper  limits  of  the  amount  of  impact  ionisation. 

A.  A.  E. 

Spectroscopic  Evidence  of  Impact  Ionisation  by  Positive 
Ions  in  Mercury  Vapour.  J.  T.  Tate  (Physical  Rev.,  1924,  [ii], 
23,  293 — 294). — When  positive  sodium  ions  are  accelerated  at  more 
than  40  volts  into  an  ionisation  chamber  containing  mercury  vapour, 
both  sodium  and  mercury  arc  lines  appear.  The  ionising  potential 
was  not  necessarily  critical  for  positive  ions,  but  impact  ionisation 
by  positive  ions  is  indicated.  When  positive  mercury  ions  were 
accelerated  into  the  chamber  at  above  70  volts,  mercury  arc  lines 
appeared.  A.  A.  E. 

Impact  Experiments  in  Compound  Gases.  Ammonia. 

(Miss)  A.  T.  Waldie  (J.  Franklin  Inst.,  1925,  200,  507 — 518). — 
Ammonia  has  been  shown  to  possess  a  critical  ionisation  potential 
at  about  11  volts.  The  result  was  obtained  both  with  photo¬ 
electrons  and  with  thermions.  With  photo-electrons,  the  results 
indicate  that  the  dissociation  through  ultra-violet  light  is  slow, 
and  that  of  the  dissociation  products  hydrogen  is  more  or  less 
effectively  removed  by  the  nickel  which  was  used  as  the  electron 
source.  In  the  thermionic  experiments,  the  critical  points  deter¬ 
mined  in  the  direct  region  of  the  filament  were  principally  those  of 
hydrogen,  indicating  that,  in'  that  region,  the  ammonia  is  almost 
completely  dissociated.  Only  when  arrangements  were  made  so 
that  the  electron  impacts  occurred  at  some  distance  from  the 
filament  could  the  above  value  for  the  ionisation  potential  be 
obtained.  A.  E.  M. 
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Theory  of  Electrodeless  Discharge  in  Gases.  P.  Lasarev 

{Bull.  Acad.  Sci.  St.  Petersbourg,  1919,  [6],  127 — 132;  from  Chem. 
Zentr.,  1925,  ii,  519). — The  author  derives  formulae  for  the  ionis¬ 
ation  and  fluorescence  of  gases  in  electrodeless  discharge,  on  the 
assumption  that  the  number  of  ionised  atoms  is  proportional  to 
the  total  number  of  atoms  and  the  strength  of  the  field,  and  that 
the  formation  of  molecules  from  ions  (molisation)  is  a  unimolecular 
reaction.  G.  W.  R. 

Mobility  of  Argon  and  Hydrogen  Ions  in  Air.  H.  A. 

Erikson  ( Physical  Rev.,  1925,  [ii],  26,  465 — 468). — Two  positive 
ions  and  one  negative  ion  were  found  in  both  cases,  and  in  that  of 
air.  In  the  case  of  hydrogen,  and  probably  also  with  argon,  the 
initial  positive  ion  becomes  transformed  into  the  second.  Initial 
positive  and  negative  ions  of  argon,  air,  and  carbon  dioxide,  and 
the  initial  positive  ion  of  hydrogen,  have  the  same  mobility  in  air 
at  normal  pressure ;  negative  hydrogen  ions  possess  an  unexpectedly 
larger  mobility.  A.  A.  E. 

Photo-electric  Action  of  Total  Radiation  of  a  Solid  Body. 

A.  Becker  (Ann.  Physik,  1925,  [iv],  78,  83 — 111). — The  photo¬ 
electric  action  of  light  from  an  incandescent  tungsten  ribbon  on 
an  aluminium  plate  was  investigated.  The  number  of  electrons 
emitted  is  related  to  the  absolute  temperature  of  the  source  of 
radiation  by  the  formula  n = const.  xQxe~c*^*9 ;  x  is  greater  than 
2,  and  probably  between  3  and  4.  The  distribution  of  velocities 
in  the  photo-electrons  is  identical  with  that  of  electrons  emitted 
by  hot  bodies.  The  most  probable  velocity  of  escape  is  propor¬ 
tional  to  the  absolute  temperature  of  the  radiator  and  of  the  same 
order  of  magnitude  as  for  thermionic  emission.  The  optical  pro¬ 
perties  of  the  metal  (absorption)  do  not  affect  the  distribution  of 
velocities,  and  the  absolute  value  of  the  velocities  only  slightly. 

E.  B.  L. 

Magnetism  and  the  Structure  of  Atoms  and  Molecules. 

B.  Cabrera  (J.  Phys.  Radium,  1925,  [vi],  6,  241 — 258). — It  is 
possible  on  the  basis  of  a  formula  due  to  Larmor  to  calculate  the 
mean  radius  of  the  electronic  orbits  of  an  atom  from  its  magnetic 
susceptibility.  By  adopting  the  Bohr  scheme  of  stable  atomic 
levels,  true  atomic  radii  can  be  calculated  which  apply  even  to  the 
“  surface  ”  of  the  atom.  The  magnetic  susceptibility  and  certain 
derived  constants  exhibit  the  Mendeleev  periodicity  exceedingly 
well.  From  the  values  of  xa  (atomic  susceptibility)  found  by 
Pascal  (A.,  1914,  ii,  618,  764)  and  Hector  (A.,  1924,  ii,  854)  the 
following  atomic  radii  have  been  calculated  :  rA  x  108,  helium  0*57, 
neon  0-54,  argon  0-85,  krypton  1-03,  xenon  1-44;  for  ions  of  the 
argon  type,  the  following  values  are  deduced  :  phosphorus  (P  ) 
1-37,  1-11;  sulphur  (S“~)  113,  1-01;  chlorine  (Cl-)  0-98,  0-92; 
argon  0-85;  potassium  (K+)  0-76,  0-80  ;  calcium  (Ca++)  0-69,  0-74. 
The  results  are  in  good  agreement  with  those  obtained  by  Fajans, 
Grimm,  and  Herzfeld  by  a  different  procedure  (A.,  1921,  ii,  168, 
174).  The  values  for  the  atomic  radii  of  the  rare  gases  obtained 
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by  Jeans  on  the  basis  of  the  kinetic  theory  are  about  twice  those 
obtained  by  the  author.  The  results  of  Bragg  (A.,  1920,  ii,  537) 
are  not  in  agreement.  By  employing  Sommerfeld’s  model  for  the 
hydrogen  molecule,  the  author  deduces  from  xa  its  moment  of 
inertia  and  the  value  1-6  xlO'40  is  of  the  right  order. 

Dia-  and  para-magnetism  are  discussed  in  the  light  of  modern 
atomic  theory,  and  special  consideration  is  given  to  Sommerfeld’s 
interpretation  of  the  Gerlach-Stern  experiments.  The  author  affirms 
that  (a)  The  Bohr  magneton  is  the  natural  unit  of  the  magnetic 
moment  of  a  free  electronic  orbit.  (6)  The  Weiss  magneton  is  the 
highest  common  factor  of  the  magnetic  moments  of  all  electronic 
orbits  and  is  therefore  the  unit  applicable  to  cations  and  para¬ 
magnetic  atoms.  The  two  magnetons  are  probably  related,  the 
Bohr  magneton  being  nearly  five  times  the  Weiss  magneton,  (c)  Free 
atoms  orient  themselves  under  the  action  of  an  external  field 
according  to  the  principle  of  space-quantisation.  Free  orientation 
cannot  occur  in  solutions  or  in  solids.  The  data  lead  to  the  rejection 
of  interpretations  of  the  paramagnetism  of  cations  based  on  the 
Bohr  magneton  and  on  the  form  of  quantisation  suggested  by 
Pauli  and  Sommerfeld.  The  real  existence  of  the  Weiss  magneton 
is  confirmed.  The  orientation  should  be  regarded  as  that  of  the 
magnetic  axis  rather  than  the  atoms  themselves.  The  real  explan¬ 
ation  is  probably  similar  to  that  of  Ehrenfest,  which  involves  a 
reversal  of  the  direction  of  movement  of  an  electron  in  its  orbit, 
and  a  distribution  of  the  two  movements  governed  by  the  Boltzmann 
probability  law.  This  idea  of  reversal  should  be  replaced  by  that 
of  the  constancy  of  the  magnetic  moment.  The  electronic  orbits 
will  then  be  distributed  so  that  the  resultant  magnetic  moment 
will  always  be  a  definite  multiple  of  the  Weiss  magneton.  To 
explain  the  effect  of  temperature  on  paramagnetism  it  is  suggested 
that  the  orientation  of  the  magnetic  axis  follows  from  the  reorganis¬ 
ation  of  superficial  electronic  levels  after  collisions.  R.  A.  M. 

Separation  of  Chlorine  into  Isotopes  (Isotopic  Elements) 
and  the  Whole  Number  Rule.  W.  D.  Harkins  ( Proc .  Nat.  Acad. 
Sci.,  1925, 11,  624 — 628). — Evidence  in  support  of  the  whole  number 
rule  for  the  atomic  weights  of  isotopes  (Harkins  and  Wilson,  A.,  1915, 
ii,  543)  has  been  obtained  by  the  separation  by  diffusion  of  hydrogen 
chloride  to  give  a  lighter  fraction  in  which  the  atomic  weight  of  the 
chlorine  was  35-4177,  or  0-04  unit  lighter  than  ordinary  chlorine. 
The  separation  thus  obtained  amounts  to  60%  of  that  indicated  by 
the  theory.  A.  E.  M. 

Isotopic  Composition  of  the  Element  Chlorine  :  The 
Atomic  Weight  of  Meteoric  and  Terrestrial  Chlorine.  W.  D. 

Harkins  and  S.  B.  Stone  {Proc.  Nat.  Acad.  Sci.,  1925,  11,  643 — 
645). — Determinations  of  the  atomic  weight  of  chlorine  obtained 
from  a  meteorite,  and  from  rocks  of  non-marine  origin  such  as 
wernerite,  apatite,  and  sodalite,  gave  the  same  results  as  ordinary 
chlorine  found  on  the  earth.  It  is  concluded  that  the  chlorine 
from  the  three  sources  has  the  same  isotopic  composition.  It  is 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY,  ii.  1109 

suggested  that  this  result  in  conjunction  with  that  of  Baxter  for 
nickel  indicates  that  elements  had  originally  the  same  isotopic 
composition  as  they  have  at  present,  or  that  the  composition  has 
changed  at  the  same  rate  in  all  localities.  A.  E.  M. 

Isotopic  Composition  and  Atomic  Weight  of  Chlorine  in 
Meteorites.  A.  W.  C.  Menzies  ( Nature ,  1925,  116,  643 — 644). — 
The  atomic  weight  of  chlorine  from  the  “  shale  balls  ”  associated 
with  the  Canyon  Diabolo,  Arizona,  meteorite,  is  identical  with 
that  of  “  ordinary  ”  chlorine  to  within  1  part  in  2000  parts,  vrhich 
is  within  the  estimated  experimental  error.  The  extra-terrestrial 
nature  of  this  chlorine  and  of  that  examined  by  Harkins  and  Stone 
(cf.  preceding  abstract)  remains  in  doubt.  A.  A.  E. 

Isotopes  of  Lead.  H.  Brennen  (Ann.  Chim.,  1925,  [x], 
4,  127 — 155). — A  fuller  account  is  given  of  earlier  work  (this 
vol.,  ii,  174)  with  a  review  of  the  literature.  The  author  has  repeated 
the  work  of  Dillon,  Clarke,  and  Hinchy  (A.,  1922,  ii,  710)  and  of 
Atkinson  (A.,  1923,  ii,  689)  which  claimed  to  make  a  partial  separ¬ 
ation  of  the  isotopes  of  ordinary  lead,  and  has  found  that  with  an 
experimental  error  of  0-01  in  the  determination  of  atomic  weight 
these  methods  do  not  lead  to  any  separation  of  isotopes.  The 
values  206T9  and  206T4  have  been  obtained  for  the  atomic  weight 
of  two  samples  of  lead  extracted  from  pitchblende  from  Belgian 
Congo.  R.  A.  M. 

Radioactivity  of  Potassium,  Rubidium,  and  other  Elements. 

W.  D.  Harkins  and  W.  G.  Guy  ( Proc .  Nat.  Acad.  Sci.,  1925,  11, 
628 — 630). — By  balancing  the  natural  leak  of  the  ionisation  chamber 
against  that  due  to  (3-  and  y-rays  from  uranium  oxide,  the 
absence  of  [3-ray  activity  greater  than  3-3  X 10  6  that  of  uranium 
was  proved  for  the  salts  of  fifteen  elements  and  ten  single  elements. 
The  measured  activity  of  various  potassium  salts  was  found  to  be 
directly  proportional  to  the  amount  of  potassium  present.  The 
radiation  from  rubidium  salts  is  not  homogeneous.  Rubidium  is 
T39  times  as  radioactive  as  potassium,  but  the  radiation  from 
rubidium  is  ten  to  fifteen  times  less  penetrating  than  that  from 
potassium.  The  results  indicate  that  the  activities  of  rubidium 
and  potassium  salts  cannot  be  traced  to  a  common  source  such  as 
the  presence  of  radioactive  impurities.  The  source  of  the  radio¬ 
activity  of  potassium  salts  is  discussed.  A.  E.  M. 

Scattering  of  a-Particles  by  Atomic  Nuclei  and  the  Law  of 
Force.  (Sir)  E.  Rutherford  and  J.  Chadwick  (Phil.  Mag., 
1925,  [vi],  50,  889 — 913). — The  scattering  of  a-particles  by  a 
number  of  elements  has  been  observed.  The  angle  of  scattering 
was  kept  constant  at  135°,  and  the  velocity  of  the  incident  a- 
particles  was  varied  by  the  interposition  of  suitable  mica  screens. 
The  number  of  particles  scattered  and  the  distribution  of  velocity 
in  the  scattered  beam  were  observed.  Within  the  accuracy  of 
experiment,  the  results  for  gold,  platinum,  silver,  and  copper  showed 
no  deviation  from  the  simple  laws  of  scattering,  which  assume  that 
the  particles  can  be  regarded  as  point  charges  and  that  the  inverse 
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square  law  of  force  holds.  The  light  elements,  magnesium  and 
aluminium,  however,  showed  a  marked  departure  from  these  laws. 
The  scattering  decreased  as  the  energy  of  the  incident  a-particles 
was  diminished,  falling  to  a  minimum  for  particles  of  range  about 
5  cm.  in  air,  increasing  again,  and  approaching  the  theoretical  value 
for  particles  of  small  range.  The  scattering  bv  uranium  was  com¬ 
pared  with  that  of  gold,  but  showed  no  indication  of  a  departure 
from  the  usual  laws,  although  a  fast  a-particle  would  be  expected 
to  penetrate  deeply  into  the  nuclear  structure  of  the  uranium  atom. 
The  scattering  by  gold,  determined  by  Chadwick’s  method  (A.,  1921, 
ii,  7),  ovqr  wide  ranges  of  scattering  angle  and  energy  of  incident 
a-particles,  was  shown  to  be  normal  to  within  about  2%.  The  gold 
nucleus  behaves  as  a  point  charge  and  the  law  of  force  is  the  inverse 
square  for  distances  of  approach  between  3-2  x  10-12  and  10-11  cm. 
The  a-particles  scattered  by  aluminium  are  accompanied  by  protons 
liberated  by  disintegration  of  the  aluminium  nucleus.  The  evidence 
is  at  present  insufficient  to  decide  the  fate  of  an  a-particle  which 
succeeds  in  ejecting  a  proton  from  the  nucleus.  From  experiments 
on  the  absorption  of  ejected  protons,  it  is  estimated  that  they 
acquire  a  minimum  critical  speed  of  about  2-4  x  109  cm.  per  sec.  in 
escaping  from  the  nucleus.  The  scattering  curves  for  aluminium 
and  magnesium  showed  the  same  type  of  deviation  from  normal 
with  a  scattering  angle  of  90°  as  with  one  of  135°.  Neither  the 
assumption  that  the  scattering  may  be  governed  by  quantum  con¬ 
ditions  nor  Bieler’s  assumption  ( Proc .  Roy.  Soc.,  1924,  A,  105,  434) 
of  an  inverse  fourth  power  law  of  attraction  superimposed  on  the 
ordinary  repulsion  forces  appears  adequate  to  account  for  the 
deviations  observed.  A  tentative  explanation  of  the  experimental 
results  is  made,  based  on  the  assumption  that  the  aluminium  nucleus 
consists  of  a  central  charged  core  surrounded  by  a  satellite  distri¬ 
bution  of  positive  and  negative  charges.  A.  B.  M. 

Penetrating1  Radiations  Observed  at  Sea-level.  G.  Hoff¬ 
mann  ( Physikal .  Z.,  1925,  26,  669 — 672). — An  apparatus  has  been 
devised  employing  very  thick  lead  screens  for  registering  the 
intensity  of  the  penetrating  radiations  akin  to  y-radiation.  The 
results  seem  to  prove  that  there  is  nothing  mysterious  about  the 
penetrating  character  of  these  radiations  at  the  sea-level  and  that 
the  rays  can  be  explained  entirely  as  coming  from  known  radioactive 
elements.  A  more  detailed  account  is  promised.  R.  A.  M. 

Measurements  of  Radioactivity.  C.  Matignon  and  (Mlle.) 
G.  Marchal  ( Chim .  et  Ind.,  1925, 14,  503 — 510). — An  account  of  the 
methods  used  for  the  determination  of  radioactive  material.  The 
methods  outlined  depend  on  (1)  a-ray  activity,  (2)  activity  of  radium 
emanation,  and  (3)  y-ray  activity.  The  use  of  the  gold-leaf 
electroscope,  the  chemical  methods  of  opening  up  radioactive 
minerals,  and  the  three  types  of  apparatus  used  by  Curie  ( J.  Physique, 
1912,  [v],  2,  813)  for  y-activity,  are  described  and  illustrated. 

L.  S.  T. 

Half -value  Period  of  Radium-fJ.  G.  Fournier  ( Compt .  rend., 
1925,  181,  502 — 504). — Bastings  (this  vol.,  ii,  9)  found  the  period  of 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY,  ii.  1111 

decay  of  radium-i?  to  be  4-98  days  instead  of  4-85  days  as  found 
by  Thaller  (Sitzungsber .  Akad.  Wiss.  Wien,  1912,  121,  1611).  Lead 
containing  radium-D  -j-  -E  has  been  used.  The  separation  of 
radium-i?  from  this  is  described.  The  period  of  decay  was 
measured  by  employing  a  piezo-electrometer,  and  for  sources 
prepared  in  different  ways  the  values  4-86,  4*86,  and  4*84  days  were 
obtained,  confirming  Thaller’s  value.  R.  A.  M. 

Behaviour  of  Lead  Containing  Radium-Q  in  the  Formation 
of  Formaldehyde  by  Thunberg's  Method.  A.  Stolfi  (Atti  R. 
Accad.  Lincei,  1925,  [vi],  2,  195 — 197). — By  using  lead  carbonate, 
prepared  from  the  radioactive  mineral  cotunnite,  it  has  been  found 
that  the  presence  of  radium-O  is  without  influence  on  the  prepar¬ 
ation  of  formaldehyde  by  Thunberg’s  method  (A.,  1923,  i,  1271). 

F.  G.  T. 

Photographic  Action  of  H-Particles  from  Paraffin  and 
Aluminium.  M.  Blau  (Z.  Physik,  1925,  34,  285— 295). —The 
impact  of  a-particles  on  a  paraffin  film  ejects  hydrogen  nuclei  with 
high  velocity.  With  polonium  as  the  source  of  a-particles  of  4  cm. 
range,  the  H-particles  produced  an  effect  on  a  photographic  plate 
similar  to  that  of  the  a-particles.  When  lamp-black  was  sub¬ 
stituted  for  paraffin,  little  or  no  effect  was  obtained,  which  is  to  be 
expected,  as  there  is  no  hydrogen  present,  and  the  disintegration  of 
the  carbon  nucleus  takes  place  to  a  very  small  extent  only,  if  at  all. 
With  radium-0  as  source  of  a-particles,  the  other  radiations  fogged 
the  plates  in  spite  of  precautions  taken  to  avoid  this.  E.  B.  L. 

Transmutation  of  Mercury  to  Gold.  H.  Nagaoka  (J. 
Pliys.  Radium,  1925,  [vi],  6,  209 — 216 ;  cf.  this  vol.,  ii,  835). 
— When  a  high-tension  condensed  discharge  of  600,000  volts  is 
passed  between  electrodes  of  mercury  and  tungsten  wire,  both 
of  which  are  immersed  in  hydrocarbon  oils,  the  very  intense 
field  causes  artificial  disintegration  with  production  of  a  small 
quantity  of  gold.  The  mercury  used  was  redistilled  two  or  three 
times  in  a  vacuum  at  temperatures  below  200°,  and  control  tests 
indicated  the  absence  of  gold  from  the  product.  After  the  discharge 
had  been  passed  for  several  hours,  the  viscous  black  mass  of  carbon, 
oil,  mercury,  etc.  was  examined  in  various  ways.  Reliance  was 
placed  on  the  formation  of  ruby  glass  as  a  test  for  gold.  Positive 
results  were  obtained.  The  gold  appeared  to  be  largely  colloidal 
and  adsorbed  on  the  carbon.  When  the  discharge  is  passed  across 
drops  of  mercury  falling  between  iron  electrodes  immersed  in  oil, 
both  gold  and  a  complex  white  metal  (largely  silver)  are  formed. 
The  simultaneous  production  of  gold  and  silver  is  significant  because 
gold  is  usually  found  with  silver  rather  than  with  mercury  in 
terrestrial  minerals.  It  is  pointed  out  that  if  the  isotopes  of  mercury 
are  arranged  in  order  of  ascending  mass  number  and  80  is  subtracted 
from  each  number,  the  mass  numbers  of  the  isotopes  of  tin  are 
found,  so  that  the  mercury  nucleus  may  be  regarded  as  compounded 
of  krypton  and  tin  nuclei.  Krypton  was  not  detected  in  the 
experiments.  R.  A.  M. 
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Structure  of  Cadmium.  H.  Collins  ( Chem .  News,  1925,  131, 
290 — 294). — Speculative  ;  the  structure  of  cadmium  is  deduced  to 
be  Na2Zn.  A.  R.  P. 

Force  of  Attraction  and  Repulsion  in  Atoms.  A.  Korn 
( Atti  R.  Accad.  Sci.  Torino ,  1925,  60,  41 — 45). — A  suggestion  is 
made,  based  on  the  author’s  mechanical  theory  of  gravitation,  that, 
in  addition  to  protons  and  electrons,  atoms  contain  “  gravitational  ” 
particles.  These  three  constituents  are  of  identical  composition, 
and  differ  from  one  another  only  in  dimensions  and  in  their  inherent 
type  of  vibration.  To  explain  the  stability  of  systems  built  up 
from  these  units,  it  is  necessary  to  assume  that  the  usual  force  laws 
of  Newton  and  Coulomb  become  invalid  for  very  small  distances, 
and  that  a  modified  force  law  operates.  This  force  is  assumed  to 
originate  in  the  vibration  of  the  particles  in  the  atom.  These 
vibrations  are  similar  to,  but  different  in  magnitude  from,  those  to 
which  the  author  attributes  the  ordinary  gravitational  and  electrical 
forces.  The  mutual  reactions  of  these  three  types  of  unit  are  dis¬ 
cussed,  and  the  conditions  are  formulated  for  stability  in  a  system 
composed  of  them.  It  is  a  corollary  of  these  conditions  that  the  size 
of  the  gravitational  particles  must  be  greater  than  that,  of  either  the 
electron  or  proton.  Structures  are  suggested  for  the  atoms  up  to 
chlorine.  F.  G.  T. 

Estimation  of  Maximum  Coefficients  of  Absorption. 

R.  C.  Tolman  ( Physical  Rev.,  1925,  [ii],  26,  431 — 432). — On  the  basis 
of  the  correspondence  principle,  Einstein’s  coefficient  of  absorption 
may  be  estimated  from  the  equation  Bna—2-n?e2Q2il3h2,  where  e  is  the 
charge  and  Q  the  amplitude  of  the  virtual  oscillator  which  corresponds 
with  the  transition  by  absorption  from  state  8n  to  state  Sa.  Values 
of  (Rna)mai  are  in  agreement  with  those  previously  calculated. 

A.  A.  E. 

Whittaker’s  Atomic  Model.  J.  A.  Eldridge  ( Proc .  Roy. 
Soc.  Edin.,  1925,  45,  245 — 248). — Whittaker  has  suggested  an  atomic 
model  designed  to  absorb  and  emit  radiation  by  quanta  (A.,  1922,  ii, 
632).  It  is  pointed  out  that  a  mechanism  involving  the  existence 
of  unipolar  magnets  has  been  employed.  The  assistance  of  the  ether 
must  be  invoked  in  order  to  retain  conservation  of  momentum. 
The  criticism  is  regarded  by  Whittaker  (in  a  note)  as  due  to  the 
confusion  of  bar-magnets  with  the  new  concept  of  “  magnetic 
current.”  The  idea  that  momentum  can  be  stored  by  the  ether  is 
regarded  as  proved.  Allen  (in  a  note)  suggests  that  the  criticism  is 
only  valid  for  a  particular  case  and  proposes  a  way  out  of  the 
difficulty.  R.  A.  M. 

Treatment  of  Radiation-pressure  and  Gas-pressure  as 
due  to  Intermolecular  Forces.  J.  Q,.  Stewart  ( Physical  Rev., 
1925,  [ii],  26,  491 — 494). — Calculation  of  the  average  repulsive  force 
between  twTo  gas  molecules  associated  respectively  w  ith  the  emission 
and  absorption  of  radiation  affords  a  justification  of  Eddington,  in 
his  theory  of  stellar  constitution,  regarding  the  total  pressure  as  the 
sum  of  the  gas-  and  radiation-pressures.  The  fiction  ascribing  gas- 
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pressure  to  the  effect  of  statistical  repulsive  forces  between  the 
molecules  is  examined  mathematically.  A.  A.  E. 

Soft  X-Ray  Levels  and  the  Bohr  Scheme  of  Atomic 
Structure.  F.  L.  Mohler  ( Physical  Rev.,  1924,  [ii],  23,  765).— 
A  survey  of  data  on  critical  radiation  potentials  of  solids  and  gases 
yields  results  consistent  with  the  conclusions  of  Bohr  and  Coster 
regarding  the  probable  course  of  soft  X-ray  levels  on  the  Moseley 
diagram.  A.  A.  E. 

Fulcher  Lines  in  the  Hydrogen  Spectrum.  C.  R.  Bury 
(Phil.  Mag.,  1925,  [vi],  50,  1139— 1143).— It  is  suggested  that  the 
10  triplets  in  the  many-lined  spectrum  of  hydrogen,  which  were 
arranged  by  Fulcher  in  two  bands,  are  each  the  three  brightest  lines 
of  ten  different  bands.  These  bands  are  arranged  in  two  series  and 
each  band  consists  of  two  branches.  A  number  of  the  lines  in  the 
spectrum  have  been  classified  on  this  basis.  A.  B.  M. 

Measurement  of  Negative  Oxygen  Bands  in  the  Visible 
Spectrum  Region.  F.  Holland  ( Z .  iviss.  Phot.,  1925,  23, 
342 — 363). — Results  of  measurements  of  three  groups  of  negative 
oxygen  bands  are  given.  For  group  I,  from  6226  to  5807  A.,  403 
lines  are  given  ;  for  group  II,  from  5644  to  5509,  274  lines  ;  and  for 
group  III,  from  5295  to  5196,  225  lines.  Mean  errors  of  measure¬ 
ments  are  given  and  discussed,  together  with  the  intensities  and  the 
wave-lengths  in  air  and  after  reduction  to  vacuum.  W.  C. 

Relations  between  the  Band  Spectra  of  Zinc,  Cadmium,  and 
Mercury  and  their  Atomic  Spectra.  E.  Hulthen  (Nature, 
1925,  116,  642). — It  is  concluded  that  the  metal  atoms  remain  in 
their  metastable  2 states  during  the  molisation  act  with  the 
hydrogen  atom,  the  other  hydrogen  atom  carrying  away  the  energy 
not  to  be  quantised  by  the  molecule.  The  electron  transition  is 
located  in  the  metal  atom,  the  hydrogen  atom  being  optically 
inactive.  A.  A.  E. 

Resonance  Radiation  from  Cadmium  Vapour.  A.  D.  Power 
( Physical  Rev.,  1924,  [ii],  23,  293). — -If  cadmium  vapour  in  an 
evacuated  silica  tube  is  illuminated  by  a  spark  discharge,  the  wave- 
lengths  3262  A.  (1$ — 2p2 )  and  2289  A.  (1x9 — 2P)  are  radiated 
strongly  by  the  freshly-formed  vapour.  The  presence  of  thallium 
as  an  impurity  was  revealed  in  this  radiation,  but  not  by  the  spark. 

A.  A.  E. 

Terms  of  the  Mercury  Hydride  Bands.  H.  Ludlov  ( Z . 

Physik,  1925,  34,  485 — 495). — The  terms  of  the  mercury  bands  are 
represented  by  Kratzer’s  formula  (ibid.,  1923,  13,  82)  and  the 
structure  of  the  mercury  hydride  molecule  is  discussed.  The 
moment  of  inertia  is  not  greatly  affected  by  the  orbit  of  the  radiating 
electron,  nor  does  this  electron  greatly  influence  the  combination 
of  the  nuclei;  it  revolves  about  the  mercury  hydride  ion  at  a 
relatively  great  distance.  The  spectrum  is  also  produced  by  the 
passage  of  active  hydrogen  over  mercury.  In  common  with  the 
hydrides  of  cadmium  and  zinc,  the  states  of  lower  energy  have  the 
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greater  moments  of  inertia ;  the  nearer  the  radiati  ng  electron 
approaches  the  nuclei  the  feebler  becomes  their  mutual  attraction. 

E.  B.  L. 

Structure  and  Distribution  of  Band  Spectra.  H.  Deslandres 
(' Compt .  rend.,  1925,  181,  410 — 412;  cf.  this  vol.,  ii,  930,  1023). 
— For  the  substances  of  simple  composition  hitherto  examined  the 
position  of  the  principal  absorption  bands  is  given  by  sub-multiples 
of  the  universal  constant,  dv  1062-5,  and  is  simply  related  to 
the  number  and  size  of  the  constituent  atoms.  For  eleven  spectra 
in  the  infra-red  and  twenty-nine  in  the  visible  and  ultra-violet,  the 
most  intense  band  has  a  frequency  which  is  a  multiple  of  dv  The 
same  law  applies  to  the  strongest  lines  in  the  spectra  of  the  atoms. 
It  is  suggested  that  1062-5  is  a  fundamental  frequency,  related  on 
the  one  hand  to  Planck’s  quantum  of  action  and  on  the  other  to 
the  unknown  law  for  the  mutual  action  of  electric  charges  on  atoms 
and  molecules  at  very  small  distances  apart.  E.  B.  L. 

Energy  Levels  in  Band  Spectra.  0.  S.  Duffendack  (Astro- 
phys.  J.,  1925,  6\,  209 — 222). — A  study  of  the  relation  between  the 
radiating  potentials  of  the  molecule  and  its  band  spectrum.  There 
are,  in  addition  to  a  change  in  its  translational  motion,  three  ways 
in  which  a  molecule  may  absorb  energy  (instead  of  only  one,  as  for 
the  atom)  associated  with  changes  in  (a)  the  electronic  configuration 
of  the  molecule,  (b)  the  configuration  of  the  nuclei  of  the  constituent 
atoms,  and  (c)  the  rotational  state  of  the  molecule,  the  amount  of 
energy  gained  or  lost  decreasing  in  that  order.  The  rotational  and 
vibrational  spectra  are  in  the  infra-red,  but  spectra  due  to  electronic 
shifts  may  be  in  the  visible  spectrum  or  the  ultra-violet.  The 
normal  state  of  the  molecule  is  that  of  the  zero  electronic  and  vibra¬ 
tional  states,  coupled  with  some  rotational  state  ra.  The  first  band 
system  should  therefore  consist  of  a  single  set  of  bands  with  fre¬ 
quencies  related  in  a  second  Deslandres  progression,  but  succeeding 
systems  should  consist  of  groups  of  bands.  The  extent  of  a  band 
system  is  limited  by  the  overlapping  of  energy  levels,  and  by  the 
stability  and  the  ionisation  of  the  molecule.  The  minimum  radiating 
potential  of  a  system  is  the  potential  of  the  zero  vibrational  level. 

A.  A.  E. 

Use  of  Half -quantum  Numbers  in  Interpretation  of 
Hydrogen  Chloride  Absorption  Bands.  W.  F.  Colby  ( Physical 
Rev.,  1924,  [ii],  23,  295).— Assignment  to  the  electronic  momentum 
of  a  value  4A/2t:  accounts  for  the  missing  centres  of  the  well-known 
bands  and  for  the  lines  of  a  new  faint  combination  band  observed 
for  hydrogen  chloride  at  300°.  A.  A.  E. 

Effect  of  Pressure  on  the  Infra-red  Absorption  of  Hydrogen 
Chloride.  G.  Becker  ( Z .  Physik,  1925,  34,  255 — 272). — The 
observations  were  made  on  the  rotation-oscillation  band  at  3-4  y,  by 
comparing  the  effect  of  compression  of  the  hydrogen  chloride  with 
the  effect  of  addition  of  air,  the  product  of  length  of  column  by 
density  being  kept  constant.  The  increase  in  absorption  is  due  to 
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broadening  of  the  lines  composing  the  band ;  the  breadth  does  not 
depend  solely  on  the  number  of  molecular  collisions.  E.  B.  L. 

Emission  and  Absorption  Bands  of  Carbon  Dioxide  in  the 
Infra-red.  J.  W.  Ellis  (. Physical  Rev.,  1925,  [ii],  26,  469—474).— 
A  new  weak  absorption  band  of  carbon  dioxide  was  observed,  using 
a  self-registering  infra-red  quartz  prism  spectrograph  of  an  auto- 
collimation  type,  at  2-02  g,  forming  a  linear,  although  not  harmonic, 
frequency  series  with  known  bands  at  2*73  g  and  4*25  g ;  it  was 
identified  with  a  band  at  l-99g  in  the  Bunsen  flame  emission 
spectrum.  The  emission  region  at  2-7  g  was  resolved  into  equally 
intense  components  at  2*58  g  and  2*76  g.  The  temperature  of  the 
Bunsen  flame  is  computed  to  be  about  2000°  Abs.  A.  A.  E. 

Vibration  of  the  Carbonate  Group.  P.  A.  Taylor  (Phil. 
Mag.,  1925,  [vi],  50,  1158 — 1160;  cf.  Chapman  and  Ludlam,  this 
vol.,  ii,  1025). — Kornfeld’s  treatment  of  the  problem  of  the  infra-red 
vibrations  of  the  carbonate  group  in  crystals  is  modified  by  the 
introduction  of  terms  for  the  force  between  the  oxygen  atoms. 
The  discrepancy  between  theory  and  observation  is  thereby  made 
worse,  emphasising  the  difficulty,  pointed  out  by  Chapman  and 
Ludlam,  of  explaining  the  observed  infra-red  vibrations  of  the 
carbonate  group  by  a  simple  theory.  A.  B.  M. 

Optical  Researches  on  Sulphurous  Acid  and  its  Alkali  Salts, 
Especially  Potassium  and  Ammonium  Pyrosulphites.  R. 

Dietzel  and  S.  Galanos  (Z.  Elektrochem.,  1925,  31,  466 — 473). — 
The  absorption  spectra  of  aqueous  solutions  of  sulphur  dioxide 
show  that  these  contain  chiefly  molecules  of  unchanged  sulphur 
dioxide  and  of  its  hydrate,  and  only  small  amounts  of  sulphurous 
acid  and  its  ions.  Alcoholic  solutions  absorb  much  more  strongly 
than  aqueous  solutions,  from  which  it  follows  that  a  new  substance, 
possibly  an  alcoholate  with  the  formula  02HS*0C2H5,  is  formed. 
Aqueous  alkali  hydrogen  sulphite  solutions  show  similar  results  to 
sulphur  dioxide  solutions.  Aqueous  and  alcoholic  solutions  of 
potassium  and  ammonium  pyrosulphites  show  no  spectrum  character¬ 
istic  of  the  ion  S205  .  It  is  concluded  that  the  equilibrium  in  these 
cases  also  is  similar  to  that  in  aqueous  sulphur  dioxide  solutions. 
On  being  exposed  to  light  or  warmed,  solutions  of  hydrogen  sulphites 
and  pyrosulphites  show  after  some  time  an  alteration  in  the  absorp¬ 
tion,  which  is  increased  and  displaced  in  the  direction  of  longer  wave¬ 
length.  This  effect  is  due  to  a  photo-oxidation  of  the  HS03~  ions 
which  results  in  formation  of  the  normal  sulphate,  sulphurous  acid, 
and  the  hydrate  of  sulphur  dioxide.  Schafer’s  assumption  of  an 
isomerisation  of  the  HS03~  ions  to  explain  this  phenomenon  is 
unnecessary.  N.  H.  H. 

Behaviour  of  Benzene  in  Aqueous  Solutions.  Ultra-violet 
Absorption  as  a  Function  of  pR.  F.  Vles  and  (Mlle.)  M.  Gex 
( Compt .  rend.,  1925,  181,  506 — 509). — Benzene  in  the  proportion  of 
0*5  c.c.  per  litre  was  added  to  various  solutions  of  hydrochloric  acid 
or  sodium  hydroxide.  The  resulting  solutions  were  kept  for 
different  periods  in  completely  filled  closed  flasks.  On  opening,  the 
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absorption  spectra  were  photographed,  and  the  pa  values  measured, 
as  quickly  as  possible.  The  results  are  expressed  by  plotting  9 
(ratio  of  absorptive  powers  at  260  and  254  gg)  against  pH  values 
(cf.  this  vol.,  ii.  472).  The  curve  exhibits  well-defined  maxima  at 
Ph  values  1-2,  5,  9-5,  13,  which  occur  whether  the  solutions  were 
examined  7  or  24  hrs.  after  preparation ;  in  the  latter  case,  however, 
the  values  of  <p  are  uniformly  lower.  The  results  are  considered 
to  prove  that  the  benzene  molecule  is  not  inert  towards  hydrogen 
ions  or  towards  electrolytic  equilibria  into  wdiich  they  enter. 

R.  A.  M. 

Absorption  Spectra  of  Some  Ketones.  S.  L.  Langedijk 

(Bee.  trav.  chim.,  1925,  44,  931 — 934;  cf.  this  vol.,  i,  408). — A  reply 
to  Plotnikov  (this  vol.,  ii,  837).  G.  M.  B. 

Haematoporphyrin.  R.  Fabre  ( Cornpt .  rend.,  1925,  181, 
623 — 625 ;  cf.  Dher£,  Schneider,  and  van  der  Bom,  A.,  1924,  ii,  643). 
—The  curve  of  spectral  distribution  of  fluorescence  of  hsematoporphy- 
rin  has  a  maximum  at  6350  A.,  is  best  defined  at  a  dilution  of  1  in 
8000,  is  more  characteristic  than  the  absorption  spectrum  of  hsema- 
toporphyrin,  and  disappears  after  12  hrs.’  irradiation  by  a  mercury 
vapour  lamp.  The  absorption  curve  loses  its  characteristics  after 
irradiation  for  8  hrs.  L.  F.  H. 

Fluorescence  Radiation  of  Nitrogen.  O.  Oldenberg  ( Proc . 
Xat.  Acad.  Sci.,  1925,  11,  595 — 597). — When  a  condensed  spark 
occurs  in  nitrogen  which  is  at  a  pressure  of  a  few  tenths  of  a  mm, 
and  special  arrangements  are  made  to  prevent  glow  discharges, 
it  is  possible  to  observe  the  fluorescence  radiation  excited  by  the 
spark.  The  fluorescence  spectrum  is  different  from  that  of  the 
spark  . and  contains  the  bands  :  3755,  3805,  3894,  3914,  3943,  3998, 
4059,  4142,  4201,  4239,  4281,  4344,  4416,  4489,  4574,  4653,  and  4709 
A.  From  the  work  of  Wien  (A.,  1923,  ii,  349),  it  is  certain  that  the 
bands  4709,  4281,  4239,  3914,  and  probably  some  others,  are  due  to 
the  ionised  nitrogen  molecule,  whilst  the  others  originate  in  the 
neutral  molecule.  It  is  suggested  from  analogy  with  the  alkaline 
earths  that  tw'o-electron  jumps  occur  within  the  molecule  and  that 
the  absorption  of  a  wrave- length  beyond  the  limit  of  a  series  would 
ionise  the  atoms  and  at  the  same  time  excite  the  ion.  A.  E.  M. 

New  Experiments  with  Crookes'  Tube.  A.  Datjvillier 
( Compt .  rend.,  1925,  181,  601 — 603). — The  hypothesis  that  the 
appearance  of  bubbles  in  the  walls  of  Crookes’  tubes  after  prolonged 
use  is  connected  with  the  disappearance  of  gas  from  the  tube  has 
been  shown  to  be  erroneous  by  exposing  pieces  of  glass  cut  from 
tubes  which  had  shown  this  effect,  to  a  homogeneous  beam  of  cathode 
rays,  under  conditions  in  which  negative  luminescence  and  ionic 
discharge  were  absent.  The  green  fluorescence  of  these  test- 
pieces  disappeared  after  I  hr.  exposure,  and  the  glass  became  violet- 
brown  in  colour.  Thin  sections,  showing  no  visible  fluorescence, 
showed  the  same  coloration,  wdiich  was  deep-seated  and  unaffected 
by  aqua-regia.  It  disappeared  easily  on  heating,  without  tribolu- 
minescence,  but  with  the  formation  of  bubbles.  Fusion  of  the 
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coloured  test-pieces  by  cathode  ray  bombardment  gave  the  same 
result.  It  is  suggested  that  the  coloration  is  due  to  the  liberation 
of  atoms  of  alkali  metals  by  the  destruction  of  negative  ions,  the 
freed  electrons  passing  to  adjacent  positive  ions.  The  formation 
of  gas  bubbles  is  due  to  the  decomposition  of  the  glass  by  the  alkali 
metal,  and  is  independent  of  the  absorption  of  gas,  and  of  fluores¬ 
cence.  The  disappearance  of  gas  is  attributed  to  polymerisation 
in  the  negative  luminescence.  The  author's  theory  of  the  origin 
of  the  Crookes’  dark  space  (“  La  Technique  des  Rayons-X,”  p.  14) 
is  supported  by  the  production  of  a  positive  stream  in  a  secondary 
dark  space  in  a  tube  containing  neon.  F.  G.  T. 

Polarised  Fluorescence  of  Dyes.  VI.  W.  L.  Levschin 
(Z.  Physik,  1925,  34,  330—336;  cf.  this  vol.,  ii,  13,  629).— By 
comparing  the  polarised  fluorescence  from  dyes  in  viscous  solutions 
and  in  colloidal  solutions,  the  conclusion  is  reached  that  the  total 
polarisation  in  the  latter  is  the  sum  of  the  polarisation  in  the  single 
phases.  E.  B.  L. 

Luminous  Efficiency  of  Chemi-luminescence  Reactions. 

E.  Q.  Adams  ( Physical  Rev.,  1924,  [ii],  23,  771). — The  ratio  of  light 
production  to  energy  input  in  the  case  of  phosphorus  (nitrogen 
saturated  with  phosphorus  vapour  being  brought  into  contact  with 
air)  is  slightly  above  1  lumen  per  kilowatt  at  either  25°  or  40°. 

A.  A.  E. 

Decay  and  Regeneration  of  Radio-luminescence.  C.  H. 

Viol,  G.  D.  Kammer,  and  A.  L.  Miller  ( Science ,  1925,  61,  489). — 
The  decrease  in  the  glow  of.  niton  (radon)  in  glass  tubes  and  in  the 
luminescence  of  phosphorescent  zinc  sulphide  is  believed  to  be  due 
to  the  masking  of  the  radiation  luminosity  by  the  colour  which 
the  material  acquires,  due  to  the  action  of  the  radiation.  When 
the  colour  is  discharged  by  just  sufficient  heating  the  luminescence 
returns.  A.  A.  E. 

Oscillation  Phenomena  in  Diffraction  Spectra.  E.  Buch- 
wald  ( Physikal .  Z.,  1925,  26,  672 — 675). — The  blue  colour  of  the 
sky  owes  its  existence  to  fluctuations  in  the  density  of  the  diffracting 
molecules  of  air.  Opalescence  has  a  similar  cause.  The  continuous 
ground  in  X-ray  diffraction  images  is  affected  by  thermal  motion 
of  the  crystal  particles.  The  paper  is  theoretical  and  consists  of 
an  attempt  to  clarify  the  mathematics  of  the  oscillation  phenomena 
entering  into  those  enumerated.  R.  A.  M. 

Effect  of  Light  on  the  Thermal  Conductivity  of  Selenium. 

R.  E.  Martin  ( Physical  Rev.,  1925,  [ii],  26,  475 — 485). — A  selenium 
cell  which  was  not  sensitive  electrically  was  also  not  sensitive  therm¬ 
ally.  The  red  end  of  the  spectrum  is  more  effective  than  the  shorter 
wave-lengths.  The  results  furnish  additional  evidence  that  thermal 
and  electrical  conductivities  in  metals  largely  depend  on  the  same 
factors.  A.  A.  E. 

Method  for  Determining  the  Dielectric  Constants  of 
Electrolytes  which  Conduct  Well.  H.  Hellmann  and  H. 
Zahn  (Physikal.  Z.,  1925,  26,  680 — 682). — The  method,  based  on 
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high-frequency  oscillations,  leads  to  accurate  values  for  small 
differences  in  the  constant  and  has  been  tested  by  a  determin¬ 
ation  of  the  influence  of  the  addition  of  small  volumes  of  acetone 
to  solutions  of  sodium  and  potassium  chlorides.  It.  A.  M. 

Dielectric  Constants  of  Ethane,  Ethylene,  Acetylene,  and 
Butylene,  and  the  Symmetry  of  Unsaturated  Bonds.  C.  P. 

Smith  and  C.  T.  Zahn  (J.  Amer.  Chem.  Soc.,  1925,  47,  2501 — 2506). — 
The  method  of  Zahn  (A.,  1924,  ii,  809)  was  employed  and  the  values 
obtained  are  in  accord  with  Debye’s  theory  of  dielectrics  as  applied 
to  gases.  The  molecules  of  the  gases  studied  have  no  electric 
moment  except  a-butylene,  which  has  a  small  moment.  The  elec¬ 
tronic  structure  of  an  unsaturated  linking  is  symmetrical,  but  with 
a  stronger  field  of  force  around  it  than  that  around  a  saturated  link¬ 
ing,  so  that  if  the  unsaturated  linking  is  unsymmetrically  located 
in  the  molecule,  the  induced  electronic  shifts  wall  give  a  moment 
to  the  molecule  as  a  whole.  W.  T. 

Electric  Moment  of  Gaseous  Hydrogen  Chloride  and 
Hydrogen  Bromide  Molecules.  K.  T.  Compton  and  C.  T.  Zahn 
(. Physical  Rev.,  1924,  [ii],  23,  781 — 782). — Measurements  were  made 
of  the  dielectric  constant  of  gaseous  hydrogen  chloride  and  hydrogen 
bromide  throughout  a  temperature  range  of  400°  beginning  just 
above  the  liquefaction  point.  The  data  accurately  obey  Debye’s 
equation  based  on  the  existence  of  fixed  moments  in  the  molecule. 
Dor  hydrogen  chloride  the  moment  is  T03  X  10~18  c.g.s.u.,  and  for 
hydrogen  bromide,  0*7881  X  10“18  c.g.s.u.  A.  A.  E. 

Dielectric  Fatigue  in  Rochelle  Sh.lt.  J.  Valasek  ( Physical 
Rev.,  1924,  [ii],  23,  114). — Rochelle  salt  behaves  as  though  it  con¬ 
tained  conducting  elements  insulated  from  one  another.  Anomalous 
effects  have  been  observed  only  between  —20°  and  +25°,  the  range 
in  which  the  crystal  is  piezo-electrically  active.  There  is  a  corre¬ 
sponding  piezo-electric  fatigue  due  to  the  same  causes.  A.  A.  E. 

Colour-vision  Spectrometer.  W.  Red  die  ( Proc .  Roy.  Soc. 
Edin.,  1925,  45,  302 — 307). — A  new  design  is  described  for  a  spec¬ 
trometer  which  can  be  employed  both  for  the  three-standard  and 
the  two-standard  colour  methods  of  determining  colour  sensation 
curves.  R.  A.  M. 

Scattering  of  Light  in  Mixtures  of  Air  and  Carbon  Dioxide. 

D.  Banerji  ( Physical  Rev.,  1925,  [ii],  26,  495 — 499). — The  intensity 
of  the  light  scattered  transversely  by  a  mixture  of  the  two  gases 
varied  linearly  with  the  percentage  of  carbon  dioxide.  The  ratio  of 
the  intensities  of  the  components  polarised  horizontally  and  vertically 
varies  in  accordance  with  Raman’s  theory.  A.  A.  E. 

Dispersion  Constants  and  Critical  Electron  Velocities  of 
Molecular  Hydrogen.  H.  Schuler  and  K.  L.  Wolf  ( Z .  Physik, 
1925,  34,  343 — 346). — The  experimental  values  for  the  index  of 
refraction  of  hydrogen  are  represented  by  a  dispersion  formula 
containing  two  terms  which  are  discussed  in  connexion  with  the 
critical  velocities  found  for  the  impact  of  electrons  on  the  hydrogen 
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molecule.  It  is  suggested  that  these  terms  are  the  frequencies 
at  the  centres  of  gravity  of  two  regions  of  continuous  absorption, 
of  which  the  long  wave-length  limits  correspond  with  13  and  16 
volts,  respectively.  ’  E.  B.  L. 

Dispersion  of  Potassium  Chloride  and  Sodium  Chloride. 

K.  F.  Herzfeld  and  K.  L.  Wolf  (Ann.  Physik ,  1925,  [iv],  78, 
35 — 56). — In  these  simplest  heteropolar  crystals,  the  metal  will 
have  lost  an  electron  and  the  halogen  will  have  gained  one  ;  both 
will  then  possess  an  outer  electron  shell  containing  eight  electrons 
and  will  thus  resemble  the  noble  gases.  Sodium  chloride  will 
give  ions  resembling  neon  and  argon,  but  the  sodium  ion  will  hold 
its  electrons  more  firmly  than  neon  on  account  of  its  positive  charge 
and  the  chlorine  less  firmly  than  argon  because  of  its  negative 
charge.  From  these  considerations,  dispersion  formulae  are  developed 
which  consist  of  three  members,  one  for  the  cation  and  two  for  the 
anion.  The  two  positions  taken  for  the  absorption  of  the  chlorine 
ion  are  the  resonance  line  and  the  centre  of  gravity  of  the  continuous 
absorption  in  the  far  ultra-violet,  resulting  from  the  complete  loss 
of  an  electron.  This  requires,  in  addition  to  the  work  done  against 
the  electron  affinity,  the  work  done  against  the  attraction  exerted 
by  the  other  points  in  the  lattice.  In  this  way,  the  desired  wave¬ 
lengths  can  be  calculated.  Conversely,  from  the  wave-lengths  for 
the  cation,  the  ionisation  potentials  of  the  potassium  and  sodium 
ions  can  be  calculated.  E.  B.  L. 

Molecular  Dissymmetry  and  Optical  Activity.  E.  Darmois 
(J .  Phys.  Radium,  1925,  [vi],  6,  232 — 240). — The  inadequacy  of 
Drude’s  electromagnetic  theory  has  led  to  various  new  theories 
of  rotatory  power  (A.,  1918,  ii,  283 ;  Ann.  Physik,  1915,  [iv],  48, 
1 — 56  ;  Phil.  Mag.,  1920,  [vi],  40,  713).  The  theory  of  de  Malleman 
(Ann.  Physique,  1924,  [x],  2,  5 — 239)  is  discussed  at  some  length. 
On  this  theory,  optical  anisotropy  of  liquids  is  due  to  elliptical 
vibrations  resulting  from  the  superposition  of  effects  due  to  rotatory 
power  and  birefringence.  The  molecular  rotatory  power  is  a  mean 
effect  varying  with  changes  in  the  orientation  of  the  molecules. 
Evidence  supporting  this  has  been  obtained  by  de  Malleman  for 
orientation  in  an  electric  field  and  by  Longehambon  for  the  rotatory 
power  of  active  crystals.  Gouy’s  relation  o2=cp-j-4oj2  (9  the  bire¬ 
fringence,  co  the  rotatory  polarisation)  is  found  to  hold  when  the 
birefringence  is  feeble.  It  is  claimed  for  de  Malleman’s  theory 
that  it  correlates  birefringence,  rotatory  power,  concentration,  and 
temperature  effects.  The  author  considers  that  the  purely  physical 
theories  cannot,  however,  explain  the  large  variations  of  rotatory 
power  with  dilution  and  temperature  changes.  Physico-chemical 
mechanisms  must  be  employed  such  as  association  of  active  mole¬ 
cules  with  each  other  (e.g.,  tartaric  acid)  or  with  the  solvent.  In 
other  cases,  definite  evidence  of  chemical  reaction  between  the 
active  substance  and  the  solvent  (e.g.,  malic  acid  and  molybdates) 
must  enter  into  the  mechanisms  put  forward.  The  author  considers 
the  Kerr  and  Cotton-Mouton  effects.  The  relations  between 
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chemical  constitution  and  the  existence  of  circular  dichroism  are 
also  discussed.  R.  A.  M. 

Rotation-Dispersion  of  Optically  Active  Compounds. 
Dimethoxysuccinates  and  Pyridine.  T.  S.  Patterson  and 
J.  D.  Fulton  (J.  Chem.  Soc.,  1925,  127,  2435— 2444).— With  the 
object  of  determining  whether  the  rotation  values  on  both  sides  of 
a  maximum  or  minimum  in  the  temperature-rotation  curve  for 
an  optically  active  substance  and  its  derivatives  fall  on  a  single 
characteristic  diagram,  the  temperature-rotation  curves  between 
0°  and  100°,  for  six  different  wave-lengths,  have  been  examined 
for  benzyl  ^-dimethoxysuccinate  in  the  homogeneous  state  and  in 
solution,  as  well  as  for  ^-dimethoxysuceinic  acid  and  its  methyl 
ester,  and  benzyl  tartrate  in  solution.  The  dispersion  ratios 
calculated  from  the  rational  zero  give  values  approximating  to  that 
of  ethyl  tartrate  (T.,  1913,  103,  145).  As  little  variation  of  the 
temperature-rotation  curve  is  shown,  and  no  definite  maximum 
or  minimum,  nicotine  has  also  been  examined.  Rotations  on  either 
side  of  the  zero  of  rotation  have  been  obtained,  but  no  suitable 
solvent  could  be  found  to  bring  the  region  of  anomalous  dispersion 
under  observation.  The  dispersion  ratios  for  nicotine,  whether 
in  the  homogeneous  condition,  in  an  inert  solvent,  or  as  a  salt, 
show  good  agreement.  M.  S.  B. 

Optical  Activity  and  the  Polarity  of  Substituent  Groups. 
II.  Menthyl  Esters  of  Substituted  Acetic  Acids.  H.  G.  Rule 
and  J.  Smith  (J.  Chem.  Soc.,  1925,  127,  2188 — 2194). — The  rotatory 
powers  of  menthyl  esters  of  the  acids  CH2X*C02H,  where  X=CN, 
C02H,  OH,  OMe,  and  OEt,  have  been  determined  at  temperatures 
between  20°  and  95°  and  for  light  of  four  different  wave-lengths. 
Where  possible,  the  compounds  have  been  examined  in  the  homo¬ 
geneous  state.  In  all  cases,  the  observed  rotations  may  be  expressed 
within  the  limits  of  experimental  accuracy,  by  a  Drude  equation  of 
one  term.  Temperature  has  little  effect  on  the  results.  The 
values  of  Xq2  vary  between  0-0238  and  0-0316  for  homogeneous 
esters.  Observations  made  with  menthyl  cyanoacetate,  glycollate, 
and  hydrogen  malonate  in  benzene  and  chloroform  solution 
show  that,  in  these  cases  also,  dispersion  is  apparently  simple  in 
character.  By  comparison  with  molecular  rotations  for  menthyl 
esters  of  other  monosubstituted  acetic  acids,  as  determined  by 
earlier  investigations,  the  relative  effect  of  substituents  on  optical 
activity  appears  to  be  as  follows  : 

CN  >  Cl  >  Br  >  OH  >  OMe  >  OEt  >  Me  >  C02H  >  H. 

This  corresponds  very  closely  with  the  general  polar  effect  of  the 
groups  as  shown  by  their  influence  on  molecular  inductive  capacity 
(Rule  and  Paterson,  this  vol.,  i,  29)  and  the  dissociation  constants 
of  the  acids  (Betti,  A.,  1923,  ii,  674).  There  is  no  indication  of 
positive  groups  affecting  the  rotatory  power  in  an  opposite  sense 
to  negative  groups  as  illustrated  by  the  behaviour  of  the  benzoates. 
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Varying"  Valency  of  Platinum  with  Respect  to  Mercaptanic 
Radicals.  II.  (Sir)  P.  C.  Ray  and  K.  C.  B.  Ray  (J.  Indian  Chem. 
Soc.,  1925,  2,  178 — 190). — Further  evidence  is  brought  forward 
in  support  of  the  view  that  in  compounds  with  certain  mercaptanic 
radicals  platinum  behaves  as  a  bi-,  ter-,  quinque-,  sexa-,  and  octa- 
valent  element,  respectively  (cf.  Ray,  T.,  1923,  123,  133).  The 
determination  of  the  mol.  wt.  of  the  compound  Et2S2PtCl 
obtained  by  the  interaction  of  ethyl  disulphide  and  platinic  chloride 
(Ray,  loc.  cit.)  shows  that  the  molecular  formula  is  treble  the 
empirical  formula,  the  compound  having  a  ring  structure  in  which 
the  platinum  is  ter-  or  quinque-valent.  By  the  interaction  of 
sodium  dithioethylene  glycol  and  platinic  chloride  in  acetone,  the 

compounds  C2H4<Cg^>Pt<Cg^>C2H4  and  [(C2H4S2)2|Pt*S,CH2,]2, 

in  which  the  metal  is  respectively  quadri-  and  quinque-valent, 
are  obtained.  By  the  interaction  of  ethyl  sulphide  and  platinic 
chloride,  the  following  products,  in  which  platinum  varies  from 
ter-  to  octa-valent,  have  been  isolated,  those  to  which  no  reference 
is  given  being  new  compounds  :  (1)  Et2SPtCl,  not  melting  below 
250°,  (2)  (Et2S)2PtCl2,  which  has  been  isolated  in  six  isomeric 
modifications,  the  products  obtained  depending  on  the  temperature 
of  the  reaction  and  the  active  mass  of  the  reactants,  a,  golden-yellow 
needles,  m.  p.  108°  (cf.  Tschugaev  and  Malzschewsky,  A.,  1924,  i, 
934) ;  J3,  white,  m.  p.  108° ;  y,  greenish-yellow,  m.  p.  110°  (cf.  Tschu¬ 
gaev  and  Malzschewsky,  loc.  cit.) ;  8,  colourless,  m.  p.  104°:  e,  m.  p. 
96°;  the  sixth  isomeride,  m.  p.  77°,  was  obtained  by  Ray  (loc.  cit.) ; 
(3)  (Et2S)2PtCl3,  orange-red,  m.  p.  109°,  which  is  a  molecular  com¬ 
pound  of  (2)  and  (4)  [cf.  Tschugaev  and  Benevolenski,  A.,  1913,  i, 
1149;  Loir,  Ann.  Chim.  Phys.,  1853,  39,  441,  who,  by  crystallis¬ 
ation  from  boiling  alcohol,  evidently  decomposed  the  compound 
into  its  two  components  and  isolated  (4)  only] ;  (4)  (Et2S)2PtCl4, 
yellow  needles,  m.  p.  198°  (cf .  Ray,  loc.  cit.) ;  (5)  (Et2S)2PtCl5,2H20, 
orange  needles,  m.  p.  90°.  The  constitution  of  these  compounds 
on  Werner’s  co-ordination  theory  is  discussed.  Crystallographic 
data  for  the  compounds  (2)  s  and  (4)  are  given.  J.  W.  B. 

Colour  and  Molecular  Geometry.  IV.  Explanation  of 
the  Colours  of  Cyanine  Dyes.  J.  Mont  (J.  Chem.  Soc.,  1925, 
127,  2338 — 2343 ;  cf.  this  vol.,  ii,  634). — The  inactive  portions 
of  a  dye  molecule  lying  outside  the  two  positive  colour  centres 
produce  a  “  loading  ”  effect  on  the  colour,  raising  the  position  of 
the  absorption  bands  by  an  amount  varying  between  0-5%  and  10%. 
The  colour  bands  of  diquinolylmethane  may  be  deduced  from  those 
of  dipyridylmethane  by  multiplying  by  the  square  of  the  colour 
factor  1-105,  thus  showing  that  the  effect  of  “  loading  ”  with  a 
portion  of  a  benzene  ring  is  the  same  as  in  the  ordinary  naphthol- 
phenol  dicyclic  family  of  dyes.  There  is  only  a  minute  difference 
between  the  colours  of  pseudoisocyanine  and  of  activated  di-2- 
quinolylmethane,  the  methyl  colour  factor  being  apparently  1-005. 
The  azocyanine  family  is  abnormal  in  that  the  unmethylated  member 
does  not  become  activated  with  acid.  Thus  the  effect  of  the  methyl 
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groups  is  large,  the  factor  being  1-06  instead  of  1-005.  All  the 
cyanines  have  two  bands  close  together,  and  the  ratio  of  the 
absorption  centre  wave-lengths  for  the  two  bands  of  each  substance 
is  practically  always  1-065.  By  a  coincidence,  the  bands  of  the 
cyanines  are  calculated  from  those  of  the  isocyanines,  and  the 
bands  of  the  latter  from  those  of  the  pseudocyanines,  by  multiplying 
by  1-065  also,  the  same  factor  holding  good  for  the  carbocyanine 
series.  The  bands  of  activated  dipyridylmethane  are  explained 
on  the  author’s  spatial  theory  of  colour.  M.  S.  B. 

Atoms  and  Isomorphism.  A.  N.  Winchell  ( Science ,  1925, 
61,  553 — 557). — A  discussion  of  isomorphism  in  relation  to  valency 
and  atomic  domain.  Although  substances  which  are  chemically 
closely  similar  are  often  isomorphous,  the  miscibility  of  substances 
in  crystals  is  determined  by  the  relative  sizes  of  the  atoms,  and  not 
by  their  valency.  A.  A.  E. 

Law  of  Periodicity  and  the  Theory  of  Cyclic  Unsaturated 
Compounds.  P.  Petrenko-Kritschenko  (J.  pr.  Chem.,  1925, 
[ii],  111,  23 — 35). — A  survey  of  published  data  on  the  mutual 
influences  of  various  portions  of  an  organic  molecule  leads  to  the 
generalisation  that  the  approximation  and  accumulation  of  one 
and  the  same  substituent  causes  a  diminution  or  even  a  reversal 
of  the  usual  influence  of  the  particular  group  on  the  character  of 
the  molecule.  Examples  are  afforded  by  the  unexpectedly  low 
ionisation  constant  of  trichloroacetic  acid  as  compared  with  that  of 
the  monochloro  derivative,  where  the  strongly  acidic  influence  of  the 
substituting  chlorine  is  depressed  by  its  accumulation,  and  by  the 
low  basicity  of  hydrazobenzene  as  compared  with  benzidine,  where 
the  basic  character  of  each  nitrogen  atom  is  depressed  by  its  proximity 
to  the  other.  A  similar  explanation  applies  to  dibasic  acids, 
diketones,  andketonic  acids,  containing  the  grouping  _CO-[CH2J„-CO~, 
where  instability  increases  with  decreasing  value  of  n  down  to  n=l, 
whilst  when  the  two  carbonyl  groups  are  adjacent  the  compounds 
are  perfectly  stable.  This  explanation  removes  the  anomaly  of  the 
strong  dissociation  of  the  second  carboxyl  group  of  oxalic  acid, 
which  is  contrary  to  Ostwald’s  rule  that  the  dissociation  of  the  second 
carboxyl  group  in  dibasic  acids  is  less  the  nearer  the  two  carboxyl 
groups  approach  one  another.  Similar,  quantitative  data  are  quoted 
for  the  influence  of  ~C1,  -C02H,  -OH,  and  ~C6H5  groups  in  ana¬ 
logous  series.  Thus,  whilst  the  dissociation  constant  of  phenyl- 
acetic  acid  is  3  times  that  of  acetic  acid,  that  of  benzoic  acid 
is  only  0-2  of  that  of  formic  acid,  owing  to  the  close  proximity,  in 
benzoic  acid,  of  the  phenyl  group  to  the  carboxyl  group.  Similar 
regularities  are  observed  amongst  diamines,  of  wrhich  hydrazine 
can  be  considered  as  an  extreme  case.  The  increase  in  acidity 
produced  by  the  etherification  of  an  a-hydroxy  group  in  carboxylic 
acids  is  explained  analogously,  and  the  explanation  is  extended  to 
include  the  increase  in  acidity  of  boric  acid  in  presence  of  glycerol, 
and  the  acidity  relationships  of  polybasic  mineral  acids,  where  the 
anhydro-acid  is  stronger  than  the  simple  compound  (cf.  Hantzsch, 
A.,  1923,  ii,  475).  The  “  accumulation  influence  ”  can  be  considered 
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similarly  to  explain  the  inactivity  of  conjugated  unsaturated  systems, 
and  an  analogy  is  drawn  in  this  sense  between  the  groupings 
-C:OC:C-  and  -c:cx-  (X= halogen),  both  of  which  exhibit 
unexpected  passivity.  Analogy  is  drawn  between  the  activity  rela¬ 
tionships  of  the  series  CH2ICH*CH2X,  CH2!CHX,  CH2ICX2,  in 
which  the  middle  term  represents  the  least  reactive  compound, 
and  those  observed  by  Vorlander  (A.,  1901,  i,444)  amongst  carboxylic 
acids,  and  this  analogy  is  extended  to  the  three  unsaturated,  con¬ 
jugated  ring  systems  in  cycfooctatetraene,  benzene,  and  cyclo- 
butadiene,  where  increasing  proximity  of  active  groups  (unsaturated 
linkings)  first  depresses  the  total  activity  and  then,  reversing  the 
effect,  enhances  it.  A  form  of  periodicity  is  thus  set  up,  and  can 
be  experimentally  demonstrated  by  a  study  of  reactivities  in  suitable 
series  (cf .  this  vol.,  ii,  802) ,  although  in  many  cases  it  may  be  impos¬ 
sible  to  discover  the  full  “  wave  ”  of  the  periodicity  curve.  Similar 
considerations  can  be  applied  to  condensed  and  heterocyclic  ring 
systems.  F.  G.  W. 

Born’s  Dipole  Theory  of  Anisotropic  Liquids.  G.  Szivessy 
(Z.  Physik,  1925,  34,  474 — 484). — According  to  Born’s  theory,  an 
anisotropic  liquid  should  exhibit  an  electric  charge  at  its  boundary 
when  its  molecules  are  subjected  to  an  external  force  which  would 
cause  them  to  be  parallel  to  each  other.  This  should  be  the  case 
when  a  magnetic  field  is  applied,  but  no  such  effect  was  observed, 
although  one-millionth  of  the  predicted  effect  could  have  been 
detected.  E.  B.  L. 

Magnetochemistry  of  Closed  Chains.  P.  Pascal  ( Compt . 
rend.,  1925, 181,  656 — 658 ;  cf.  this  vol.,  ii,  371,  634). — The  magnetic 
properties  of  three-,  four-,  and  five-membered  ring  compounds  were 
investigated.  The  diamagnetism  decreases  with  progressive  un¬ 
saturation.  cycfoPentanes  behave  magnetically,  like  the  corre¬ 
sponding  chain  compounds ;  the  same  holds  when  one  or  two  carbon 
atoms  are  substituted  by  nitrogen  atoms,  or  when  an  unsaturated 
linking  is  introduced.  The  magnetic  susceptibilities  of  the  com¬ 
pounds  investigated  vary  in  proportion  to  the  angular  strains 
predicted  from  Baeyer  s  theory.  S.  K.  T. 

Structure  and  Molecular  Dimensions  of  Non-metallic 
Hydrides.  H.  G.  Grimm  (Z.  Elektrochem.,  1925,  31,  474 — 480). — 
The  principle  is  put  forward  that  atoms  preceding  the  inert  gases  in 
the  periodic  classification  by  one  to  four  places  alter  their  properties 
by  taking  up  a  hydrogen  atoms,  where  a  is  one  to  four,  in  such  a  way 
that  the  resulting  complexes  behave  as  pseudo-atoms  having 
similar  properties  to  the  atoms  a  groups  to  the  right  of  the  original 
atoms.  The  work  involved  in  the  dissociation  of  oxygen  and  nitro¬ 
gen  is  calculated  from  measurements  of  ionisation  by  collision,  and 
from  these  figures  the  work  of  dissociation  of  non-polar  molecules 
is  determined.  The  true  diameter  of  simple  non-metallic  hydrides 
is  calculated.  With  the  aid  of  these  and  other  data,  models  of 
simple  organic  molecules  are  described  which  seek  to  elucidate  their 
dimensions  and  physical  properties.  N.  H.  H. 
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Average  Cross-sectional  Areas  of  Molecules  by  Gaseous 
Diffusion  Methods.  E.  Mack,  jun.  (J.  Amer.  Chem.  Soc.,  1925, 
47,  2468 — 2482). — A  simple  method  for  the  determination  of  the 
diffusion  coefficients  of  volatile  substance  is  described,  and  the 
average  cross-sectional  areas  of  the  molecules  of  iodine,  benzene, 
naphthalene,  anthracene,  toluene,  diphenyl,  aniline,  and  benzidine 
are  calculated  by  the  equation  of  Stefan,  Maxwell,  and  Jeans.  The 
results  obtained  agree  with  those  proposed  by  Bragg  from  X-ray 
analysis.  They  do  not  agree  so  well  with  values  determined  from 
Huggins'  models.  The  carbon  atoms  in  the  chain  of  the  octane 
molecule  are  probably  arranged  in  a  zigzag  manner.  The  diffusion 
method  confirms  the  conclusion,  based  on  chemical  evidence,  that 
diphenyl  and  benzidine  have  a  “  collapsed  ”  structure.  W.  T. 

Search  for  the  Element  93.  I.  Examination  of  Crude 
Manganese  Compounds  and  Isolation  of  Element  of  Atomic 
Number  75.  J.  G.  F.  Drtjce  (Chem.  News,  1925, 131,  273 — 277). 
— From  theoretical  considerations  it  seems  possible  that  an  element 
related  to  manganese,  and  of  atomic  number  93,  may  exist  in 
quantity  sufficient  to  make  it  readily  accessible  to  chemical  analysis. 
An  investigation  of  the  impurities  in  100  g.  of  crude  manganese 
sulphate  has  therefore  been  made.  From  the  solution  which  could  not 
be  precipitated  by  hydrogen  sulphide  75  mg.  of  a  light  brown  oxide, 
soluble  in  acids  but  not  in  sodium  hydroxide,  has  been  obtained. 
Examination  in  an  X-ray  spectrograph  indicated,  in  addition  to 
well-known  elements,  the  presence  in  appreciable  quantity  of  an 
element  with  the  characteristic  radiations  1-43  A.  and  1-233  A., 
corresponding  with  lines  in  the  characteristic  L  radiation  of  the 
element  rhenium  (atomic  number  75),  recently  discovered  (cf. 
Noddack,  Tacke,  and  Berg,  this  vol.,  ii,  939).  No  trace  was  found 
of  any  line  corresponding  with  the  characteristic  radiations  to  be 
expected  from  an  element  93.  M.  S.  B. 

Eka-csesium.  F.  H.  Loring  and  J.  G.  F.  Druce  (Chem.  News, 
1925,  131,  289). — X-Ray  examination  of  a  specimen  of  crude 
rhenium  oxide  disclosed  a  faint  line  corresponding  with  the  L  a 
line  of  element  87  (eka-c£esium).  A.  R.  P. 

Eka-csesium  and  Eka-iodine.  F.  H.  Loring  and  J.  G.  F. 
Druce  (Chem.  News,  1925,  131,  305). — A  preparation  of  crude 
rhenium  oxide  from  pyrolusite  gave  an  X-ray  spectrum  containing 
lines  of  wave-length  1-040  and  0-895,  corresponding  with  the  La 
lines  of  elements  85  (eka-csesium)  and  87  (eka-iodine),  respectively. 

A.  R.  P. 

Allotropy  of  Manganese.  A.  J.  Bradley  (Phil.  Mag.,  1925, 
[vi],  50,  1018 — 1030;  cf.  Westgren  and  Phragmen,  this  vol., 
ii,  1035). — A  number  of  specimens  of  manganese  have  been 
examined  by  the  method  of  the  X-ray  powder  photograph.  The 
varying  types  of  photograph  obtained  have  been  shown  to  be  due 
to  the  existence  of  three  allotropic  forms  of  the  element.  Two  of 
these,  (3  and  y,  are  present  normally  in  commercial  manganese. 
The  (3-form  is  stable  in  the  range  150—850°,  and  the  y-form  from 
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650°  upwards.  Within  the  region  650 — 850°,  both  forms  are 
stable,  and  the  element  appears  to  show  the  phenomenon  of  iso¬ 
dynamic  allotropy,  an  equilibrium  mixture  of  the  two  allotropes 
corresponding  with  each  temperature.  The  pure  y-form  is  easily 
obtained  by  raising  the  temperature  above  £50°  in  a  vacuum,  and 
suddenly  quenching.  It  does  not  appear  easy  to  obtain  pure 
(i-manganese  by  heat  treatment  alone,  but  it  is  formed  from  the 
y-form  by  sublimation  in  a  vacuum  at  1105°.  The  third  allotrope, 
a,  has  only  been  obtained  electrolytically.  X-Ray  measurements 
show  that  the  a-form  can  be  regarded  either  as  a  face-centred 
tetragonal  structure  with  axial  ratio  a:  c  =  l  :  0-9445,  or  as  a 
body-centred  tetragonal  structure  with  axial  ratio  T34  :  1.  It 
is  apparently  stable  only  at  low  temperatures.  On  heat  treatment, 
a-manganese  is  converted  into  the  (i-  and  y-forms,  but  the  change 
does  not  appear  to  be  reversible.  A.  B.  M. 

Amorphous  Carbon  and  Graphite.  O.  Huff,  G.  Schmidt, 
and  W.  Olbrich  (Z.  anorg.  Chem.,  1925,  148,  313 — 331). — The 
conclusion  of  Debye  and  Scherrer  (A.,  1917,  ii,  437)  and  of  Kohl- 
schiitter  (A.,  1919,  ii,  151,  152)  that  amorphous  carbon  is  merely  a 
finely  divided  form  of  graphite  is  shown  to  be  probably  incorrect. 
Amorphous  carbon  is  a  true  modification  which  at  1100°  begins  to 
pass  into  a  “  paracrystalline  ”  form,  the  properties  of  which  approach 
those  of  graphite.  The  numerous  forms  of  amorphous  carbon  are 
to  be  attributed  to  the  presence  of  varying  proportions  of  graphite, 
amorphous  carbon,  and  the  “  paracrystalline  ”  form.  Only  true 
amorphous  carbon  can  be  activated,  activation  being  associated  with 
the  property  of  adsorption  from  solution.  The  authors’  conclusions 
are  supported  by  examination  of  the  rontgenograms  of  various 
carbons  and  of  the  rontgenograms,  resistivity  towards  oxidising 
agents,  and  electrical  conductivity  of  graphites  prepared  by  heating 
lamp-black  at  1600 — 2600°,  either  with  or  without  catalysts 
{e.g.,  metals).  The  conversion  proceeds  stepwise;  the  nature  of 
the  atmosphere  in  the  furnace  probably  has  some  influence.  The 
conditions  governing  the  effect  of  the  catalysts  are  also  considered. 

S.  K.  T. 

X-Ray  Investigation  of  Palladium-Silver  Alloys  containing 
Hydrogen,  F.  Kruger  and  A.  Sacklovsky  (Ann.  Physik,  1925, 
[iv],  78,  72 — 82). — Hydrogen  forms  a  solid  solution  in  palladium 
up  to  a  certain  saturation  accompanied  by  expansion  of  the  lattice. 
Addition  of  silver  also  expands  the  lattice,  and  if  this  expansion 
has  not  reached  the  limit  given  by  hydrogen  alone  in  palladium, 
then  the  alloy  will  absorb  hydrogen.  With  70%  of  silver,  this  point 
has  been  reached  and  palladium  with  70%  of  silver  will  not  absorb 
hydrogen.  E.  B.  L. 

X-Ray  Analysis  of  the  Crystal  Structure  of  Lead  Dioxide. 

A.  Ferrari  ( Atti  K.  Accad.  Lincei,  1925,  [vi],  2,  186 — 191). — An 
examination,  by  the  Debye  method,  indicates  a  tetragonal  structure 
of  the  rutile  type.  The  dimensions  of  the  elementary  cell,  which 
contains  the  molecule  Pb02,  are  a— 4-98,  c=3-40  A.  The  value, 
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c/«=0682,  of  the  axial  ratio  differs  slightly  from  that  determined 
crystallographically.  The  density,  calculated  from  the  dimensions 
of  the  unit  cell,  is  9*42,  and  agrees  excellently  with  that  determined 
directly.  In  preparing  lead  dioxide  by  different  methods,  no 
evidence  was  obtained  of  the  hexagonal  modification  reported  by 
Geuther  and  Lxidecke.  F.  G.  T. 

X-Ray  Examination  of  Maleic  and  Fumaric  Acids.  K. 

Yardley  (J.  Chem.  Soc.,  1925,  127,  2207 — 2219). — Examination 
of  monoclinic  maleic  acid  crystals  by  the  Y-ray  spectrometer  shows 
that  the  unit  cell  contains  four  asymmetric  molecules,  so  that  the 
planosymmetry  usually  ascribed  to  maleic  acid  fiom  chemical 
considerations  has  no  existence  in  the  crystalline  state.  The 
dimensions  of  the  cell  are  a= 7-49,  6  =  10-14,  and  c=7T2A.,  p= 
117°  7'.  Perfect  cleavage  is  obtained  parallel  to  the  (001)  plane, 
and  imperfect  cleavage  parallel  to  (010),  and  the  crystals  can  be 
bent  and  twisted  in  certain  directions  without  fracture.  Twinning 
takes  place  with  great  facility,  and  almost  invariably  on  the 
(100)  plane.  The  crystals  belong  to  the  space  group  C2h5  and  a 
probable  structure  is  suggested.  The  unit  cell  of  fumaric  acid  is 
triclinic,  a— 7-56,  6=15-00,  and  c=6-20  A.,  whilst  a=90°40', 
(3=88°  30',  and  y=89°48'.  The  cell  appears  to  contain  either  six 
simple  molecules,  forming  a  single  asymmetric  unit  if  the  crystals 
are  pedial,  or,  if  they  are  pinakoidal,  the  six  molecules  are  arranged 
in  two  groups  of  three,  each  group  being  asymmetric  in  itself  but 
centro- symmetric  with  respect  to  the  other.  The  significance  of 
this  structure  with  reference  to  the  physical  properties  of  fumaric 
acid  is  discussed.  Very  complex  twinning  takes  place.  Y-Ray 
examination  of  derivatives  of  maleic  and  fumaric  acids  does  not 
indicate  association  in  the  solid  state  in  any  other  case  (cf.  this  vol., 
ii,  1033).  M.  S.  B. 

X-Ray  Diffraction  Measurements  on  the  Pyroxenes. 

R.  W.  G.  Wyckoff,  H.  E.  Merwin,  and  H.  S.  Washington  (Amer. 
J.  Sci.,  1925,  [v],  10,  383 — 397). — Y-Ray  diffraction  photographs 
have  been  made  of  the  different  types  of  minerals  (in  powder  form) 
usually  classed  as  pyroxenes,  thus  dividing  them  into  groups  with 
related  Y-ray  patterns,  i.e.,  showing  the  same  type  of  crystal 
structure,  namely,  diopside,  enstatite,  wollastonite,  and  rhodonite. 
The  exceptions  are  clino-enstatite,  babingtonite,  spodumene, 
pyroxmangite,  alamosite,  and  sobralite,  each  of  which  has  a  diffrac¬ 
tion  pattern  unlike  any  other.  In  spite  of  varied  composition,  the 
spacings  of  diopside-like  minerals,  with  the  exception  of  jadeite, 
which  is  probably  formed  under  conditions  of  very  high  pressure, 
show  remarkable  similarity.  This  indicates  that  (1)  atoms  of 
magnesium  and  ferrous  iron  have  practically  the  same  effective 
volumes  in  this  structure,  (2)  the  volume  of  manganese  atoms  is 
somewhat  larger,  and  (3)  that  of  calcium  atoms  is  considerably 
larger.  Measurements  on  the  diopside  group  also  indicate  that 
there  is  no  apparent  connexion  between  the  excess  of  aluminium 
and  ferric  oxides  present  and  the  sizes  of  the  unit  cells.  Density 
calculations,  combined  with  the  Y-ray  spacing  measurements,  prove 
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that  these  oxides  cannot  be  present  in  the  molecules  in  addition 
to  the  diopside-like  metasilicate  molecule.  It  is  not  possible, 
however,  to  distinguish  between  the  possibility  of  some  kind  of 
isomorphous  replacement  and  the  formation  of  intimate  mechanical 
mixtures  with  the  excess  oxides  in  forms  of  similar  density  to  that 
of  the  diopside-like  constituents.  M.  S.  B. 

X-Ray  Study  of  Cyanite  and  Andalusite.  J.  T.  Norton  (J. 
Amer.  Ceram i.  Soc.,  1925,  8,  636 — 639). — Natural,  raw-  cyanite  and 
andalusite  have  different  atomic  structures,  both  the  positions  and 
the  relative  intensities  of  the  lines  in  the  diffraction  patterns  showing 
distinct  variations.  After  having  been  heated  to  about  1450°  and 
about  1600°,  respectively,  the  two  compounds  exhibit  the  diffraction 
pattern  of  artificial  sillimanite.  F.  S. 

Differentiation  between  Mullite  and  Sillimanite  by  their 
X-Ray  Diffraction  Patterns.  L.  Navias  and  W.  P.  Davey  (J. 
Amer.  Ceram.  Soc.,  1925,  8,  640 — 647). — X-Ray  diffraction  patterns 
were  obtained  for  natural  sillimanite,  mullite  (prepared  by  fusing 
alumina  and  silica),  and  calcined  china  clays  and  ball  clays.  The 
patterns  of  two  substances  were  taken,  one  above  the  other,  on  the 
same  film,  the  lower  one  in  each  case  being  that  of  mullite,  so  that 
direct  comparison  was  possible.  In  the  patterns  for  sillimanite 
and  mullite,  distinct  differences  in  the  positions  of  lines  in  the  region 
of  2-12—1-70  A.  were  apparent.  The  specimens  were  prepared  by 
the  powder  method.  Sillimanite  and  mullite  showed  entirely 
different  characteristics  when  ground  to  give  a  maximum  particle 
size  of  0-06  mm. ;  the  lines  of  the  sillimanite  pattern  were  smooth, 
whereas  those  of  the  mullite  were  scratchy  in  appearance,  indicating 
that  the  mullite  fragments  had  “  packed  ”  to  form  lumps.  The 
negative  results  obtained  by  other  investigators  are  accounted  for 
by  this  packing  tendency.  Mullite  ground  to  an  average  particle 
size  of  0-002  mm.  and  annealed  for  2  hrs.  at  900 — 1000°  gave  lines 
as  smooth  as  those  of  sillimanite.  Re-examination  of  the  diffraction 
patterns  previously  obtained  for  calcined  china  clays  and  ball  clays 
confirmed  the  conclusion  that  the  crystalline  phase  of  fired  clays 
is  mullite.  [Cf.  B.,  1925,  546.]  F.  S. 

Method  of  Following1  the  Course  of  certain  Chemical 
Reactions  by  Means  of  X-Rays.  Oxidation  of  Unsaturated 
Fatty  Acids.  J.  J.  Trillat  ( Compt .  rend.,  1925,  181,  504 — 506). 
— Very  small  quantities  of  saturated  fatty  acids  deposited  on  a 
plane  piece  of  metal  yield  intense  X-ray  spectra  by  the  rotating 
crystal  method  (this  vol.,  ii,  752).  The  work  has  been  extended  by 
attacking  lead  with  thin  films  of  oleic,  linoleic,  and  linolenic  acids 
containing  one,  two,  and  three  double  linkings,  respectively.  The 
lead  salts  catalyse  oxidation  by  air.  In  oleic  acid,  the  first  effect  is 
shown  by  the  appearance  of  an  intense  spectrum  with  a  reticular 
distance  of  d=29-8  A.  After  a  few  hrs.,  a  new  spectrum  d= 37-5  A. 
appears,  and  after  about  40  hrs.  the  preparation  shows  no  spectrum. 
The  first  spectrum  is  attributed  to  lead  oleate  and  the  second  to 
its  oxidation  product  and  the  subsequent  absence  of  structure  to 
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non-oriented  polymerides.  For  linoleic  acid,  the  first  spectrum  dt  = 
37*1  A.  appears  at  once,  followed  after  2 — 3  hrs.  by  d2=49*2  A.,  with 
subsequent  disappearance  of  structure.  Thus  oxidation  of  both 
double  linkings  in  the  lead  salt  occurs  simultaneously,  since  no 
intermediate  stage  is  observed.  Linolenic  acid  shows  three  stages, 
d1=21>2,  d2= 28,  d3=34'4  A.  (ill-defined)  on  the  way  to  random 
distribution  in  the  fully  “  dried  ”  oil.  The  oxidation  of  this  acid 
is  very  rapid  and  dx  is  regarded  as  due  to  the  first  product.  Thus 
in  all  three  acids  oxidation  of  a  double  linking  is  accompanied  by 
a  molecular  lengthening  of  6 — 7  A.  Unstable  products  are  formed 
by  the  fixation  of  oxygen,  and  polymerisation  follows.  R.  A.  M. 

Reality  of  the  Compton  Effect.  J.  A.  Becker,  E.  C.  Watson, 
W.  R.  Smythe,  R.  B.  Erode,  and  L.  M.  Mott-Smith  ( Physical 
Rev.,  1924,  [ii],  23,  763). — Unambiguous  evidence  is  adduced  in 
support  of  the  reality  of  the  Compton  effect.  A.  A.  E. 

Theory  of  Impulse-radiation  and  Compton’s  Scattered 
Radiation.  G.  Mie  ( Physical .  Z.,  1925,  26,  665 — 669 ;  cf.  this 
vol.,  ii,  844).- — The  inert  period  between  energy-jumps  postulated 
by  the  older  quantum  theory  is  replaced  in  the  newer  theory  of 
Bohr,  Kramers,  and  Slater  by  the  time  occupied  in  the  actual 
radiation  process,  without  any  change  in  the  atom  itself  occurring 
during  the  emission.  The  more  recent  treatment  of  the  theory  has 
been  extremely  fruitful  in  the  direction  of  reconciling  interference 
and  polarisation  with  quantum  mechanisms,  but  impulse-i’adiation 
and  Compton’s  scattered  radiation  have  so  far  not  been  explained 
by  Bohr  and  his  colleagues.  The  author  advances  a  theory  which 
is  at  variance  with  the  newer  quantum  theory.  Collision  between 
an  electron  and  a  light  quantum  occupies  a  finite  period  of  time,  and 
the  electron  can  either  gain  mechanical  energy  without  radiating^ 
or  it  can  be  excited,  whereupon  it  may  radiate  energy.  Similarly, 
absorption  inside  the  atoms  can  occur  in  two  ways  resulting  respect¬ 
ively  in  the  Compton  effect  and  the  photo-effect.  In  opposition 
to  Bohr,  Kramers,  and  Slater,  the  radiation  from  a  single  excited 
electron  must  be  strictly  monochromatic.  The  views  advanced  by 
the  author  are  discussed  by  Smekal,  Sommerfeld,  and  Bothe. 

R,  A.  M. 

Theory  of  the  Number  of  (3-Rays  Associated  with  Scattered 
X-Rays.  G.  E.  M.  Jauncey  and  0.  K.  De  Foe  {Physical  Rev.,. 
1925,  [ii],  26,  433 — 435). — By  the  application  of  a  correction  factor 
to  the  ratio  ct/t,  better  agreement  for  long  wave-lengths  is  obtained 
for  the  equality  of  this  ratio  with  that  of  the  number  of  recoil 
electron  tracks  to  that  of  photo- electron  tracks  (cf.  Compton  and' 
Simon,  this  vol.,  ii,  347).  A.  A.  E. 

Wave-length  of  Molybdenum  Kcc  Rays  Scattered  by  Light 
Elements.  A.  H.  Compton  and  Y.  H.  Woo  ( Physical  Rev.,. 
1924,  [ii],  23,  763). — Radiators  of  lithium,  boron,  graphite,  and  water 
were  employed ;  the  spectra  observed  in  each  case  showed  a  faint 
line  identical  with  the  primary  K a  line  and  a  stronger  line  of  wave- 
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length  greater  by  0-039  A.,  in  agreement  with  the  quantum  theory 
of  scattering.  The  relative  intensities  of  the  modified  and  un¬ 
modified  lines  do  not  depend  on  whether  the  radiator  is  crystalline 
or  amorphous.  A.  A.  E. 

X-Ray  Diffraction  Effects  from  Solid  Fatty  Acids.  R.  W.  G. 

Wyckoff,  F.  L.  Hunt,  and  H.  E.  Merwin  ( Science ,  1925,  61, 
613 — 614). — Microscopical  examination  shows  that  films  of  palmitic 
acid,  obtained  by  solidification  from  a  single  point  outwards, 
exhibit  large  areas  having  a  common  optical  orientation;  X-ray 
examination  shows  the  characteristic  several  orders  of  large  spacing. 
Even  more  definite  results  were  obtained  with  large  plates  from 
solution  in  acetone  or  1-chloronaphthalene.  Films  obtained  by 
solidification  at  many  points  yield  lines  typical  of  a  powder  photo¬ 
graph.  Thus  the  acid  appears  to  be  truly  crystalline,  and  not  in  a 
smectic  or  other  sub-crystalline  state.  The  symmetry  of  palmitic 
acid  is  either  monoclinic  or  triclinic ;  the  long  carbon  chains  are 
inclined  at  an  angle  to  the  reflecting  face,  so  that  the  increase  in 
spacing  with  the  number  of  carbon  atoms  is  not  a  simple  and  direct 
measure  of  carbon-to-carbon  distances.  A.  A.  E. 

Relative  Number  of  K  and  L  Electrons  Expelled  by  X-Rays. 

F.  K.  Richtmyer  ( Physical  Rev.,  1924,  [ii],  23,  292). — With  certain 
assumptions,  the  part  of  the  (L+M)  absorption  which  is  due  to  the 
L  electrons  only  may  be  computed.  The  ratio  of  A  to  A  absorption 
is  then  almost  equal  to  that  of  the  respective  ionisation  potentials, 
whence  the  ratio  of  the  probabilities  of  ejection  of  K  and  L  electrons 
is  independent  of  the  relative  numbers  of  those  electrons,  and  is 
inversely  proportional  to  the  ionisation  potentials,  a  result  at 
variance  with  Compton’s  theory  of  scattering.  A.  A.  E. 

Crystal  Structure  and  Chemical  Constitution.  I.  Trans¬ 
formation  Properties  of  Matter.  K.  Weissenberg  (Z.  Physik, 
1925,  34,  406— -419). — A  theoretical  discussion  of  the  principles 
underlying  the  present  conception  of  the  properties  of  matter. 
Matter  being  regarded  as  adiscontinuum  in  space  and  time,  it  is  shown 
that  physical  as  well  as  geometrical  properties  of  matter  may  be 
finally  referred  to  the  invariance  of  the  properties  of  an  object  under 
change  of  the  system  of  co-ordinates  by  winch  it  is  described. 

W.  A.  C. 

Crystal  Structure  and  Chemical  Constitution.  II. 
Structural  Theory  of  Crystals.  K.  Weissenberg  ( Z .  Physik, 
1925,  34,  420 — 432). — A  complete  geometrical  theory  of  crystal 
structure  can  only  be  based  on  the  transformation  properties  of 
matter.  The  230  space-groups  of  Schoenflies’  system  may  thus  be 
derived;  but  this  system  is  conceived  rather  with  a  view  to  the 
practical  investigation  of  crystals.  A  much  larger  number  of 
different  space-groups  is  possible.  Exhaustive  examination  of 
crystal  symmetry  must  lead  to  a  definite  number  of  space- groups 
of  about  10,000.  W.  A.  C. 
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Crystal  Structure  and  Chemical  Constitution.  III. 
Analysis  of  Crystal  Structure.  K.  Weissenberg  (Z.  Physik, 
1925,  34,  433 — 452). — Crystals  are  built  up  of  “  islands  ”  con¬ 
sisting  of  a  definitely  grouped  number  of  atoms  such  that  the 
“  island  ”  repeats  itself  subject  to  the  symmetry  of  the  crystal. 
The  simplest  “  island  ”  has  a  finite  number  of  atoms  and  a  finite 
volume,  but  others  are  possible  in  which  an  infinite  number  of  atoms 
forms  a  chain,  a  flat  network,  or  a  space-lattice.  A  second  form  of 
atomic  grouping  is  called  a  “  dynad,”  the  characteristic  of  which 
is  that  its  constituents  are  held  together  by  atomic  forces,  whereas 
the  “  island  ”  is  a  purely  geometrical  grouping.  All  “  dynads  ” 
are  “  islands,”  but  not  vice  versa.  Both  kinds  of  groups  must  be 
arranged,  in  a  crystal,  in  one  or  other  of  the  extended  series  of  space- 
groups  based  on  transformation  properties.  W.  A.  C. 

Crystal  Structure  of  Some  Simple  Inorganic  Substances 
(Condensed  Gases,  Sulphates,  etc.).  H.  Mark  ( Z .  Elektro- 
chem.,  1925,  31,  523). — X-Ray  examination  of  solid  carbon  dioxide 
and  solid  ammonia  by  the  powder  method  indicates  four  molecules 
to  the  cell  in  both  cases.  Barium,  strontium,  and  lead  sulphates, 
potassium  permanganate  and  perchlorate  are  found  to  crystallise 
in  the  space-group  Q J,6,  anhydrous  calcium  sulphate  in  Q}~‘.  The 
arrangement  of  the  atoms  is  such  that  any  metal  atom  is  not  sur¬ 
rounded  by  equidistant  anion  groups,  but  that  one  of  the  latter 
stands  in  an  exceptional  position  towards  the  former.  W.  A.  C. 

Crystal  Structure  of  Copper-Manganese  Alloys.  R.  A. 

Patterson  ( Physical  Rev.,  1924,  [ii],  23,  552). — In  the  formation 
of  solid  solutions  by  the  addition  of  manganese  (up  to  30%)  to  copper, 
copper  atoms  in  the  face-centred  cubic  lattice  are  replaced  by  man¬ 
ganese  atoms,  with  an  increase  in  the  side  of  the  cube  from  3-60 
to  3*70  A.  Further  addition  of  manganese  causes  the  formation 
of  a  new  lattice.  The  minimum  m.  p.  at  30 — 35%  Mn  is  in  accord 
with  Rosenhain’s  view  that  the  straining  of  a  lattice  by  the  sub¬ 
stitution  of  new  atoms  lowers  the  m.  p.  A.  A.  E. 

Crystal  Structure  of  Potassium  Dihydrogen  Phosphate  and 
its  Isomorphs.  O.  Hassel  (Z.  Elektrochem.,  1925,  31,  523 — 529). 
— Crystals  of  potassium  and  ammonium  dihydrogen  phosphates 
(tetragonal-scalenohedral)  have  been  examined  by  the  rotating- 
crystal  method  with  X-rays.  There  are  four  molecules  to  the  cell, 
with  spacings  for  the  potassium  salt  a= 7-42,  c=6-97  A.,  for  the 
ammonium  salt  a=7-48,  c— 7-56  A.  The  halvings  indicate  a  body- 
centred  cell  of  the  space-group  D™.  An  arrangement  of  atoms 
in  the  cell  is  proposed,  in  which  the,,  free  oxygen  atoms  are  equivalent 
and  grouped  tetrahedrally  about  the  phosphorus  atom.  From  the 
identity  of  the  a-spacings  in  the  two  salts,  it  follows  that  the 
potassium  or  ammonium  points  in  the  lattice  lie  in  line  with  the 
phosphorus  points  along  the  c-axis.  This  result  had  been  previously 
inferred  by  Groth  from  the  goniometrie  data.  W.  A.  C. 

Theories  on  the  Constitution  of  Natural  Silicates.  G.  N 

Ridley  ( Chem .  News,  1925,  131,  305 — 308). — A  review  of  modern 
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theories  of  the  constitution  of  natural  silicates  and  aluminosilicates 
with  especial  reference  to  the  hexite-pentite  theory  of  W.  and 
D.  Asch.  A.  R.  P. 

Structure  of  Quartz.  (Sir)  W.  H.  Bragg  (J.  Soc.  Glass,  Tech., 
1925,  9,  272 — 282). — It  has  already  been  shown  that  the  quartz 
crystal  consists  of  a  set  of  similar  and  similarly  placed  spirals  with 
three  Si02  molecules  to  each  turn  of  the  spiral,  but  four  parameters 
still  remained  to  be  determined  to  fix  completely  the  separate  atoms. 
The  solution  now  suggested  is  based  on  the  change  of  a-  to  (3-quartz 
which  occurs  at  575°,  for  the  former  has  a  trigonal  structure,  the 
latter  hexagonal.  Proof  of  the  difference  is  obtained  by  the  study 
of  crystal  symmetry,  from  pyro-  and  piezo-electrical  properties, 
from  X-ray  Laue  photographs,  and  from  elasticity  determinations 
on  crystal  sections.  The  structure  of  (3-quartz  is  more  easily  elu¬ 
cidated,  since  the  four  parameters  then  reduce  to  one,  the  silicon 
atom  being  fixed  and  the  oxygen  atoms  lying  on  certain  straight 
lines.  Intensity  measurements  then  serve  to  determine  the  position 
of  the  oxygen  atoms.  The  most  probable  value  so  obtained  gives 
a  structure  in  which  the  silicon  atom  is  at  the  centre  of  a  regular 
tetrahedron,  the  corners  of  which  are  occupied  by  oxygen  atoms. 
Evidence  favours  the  assumption  that  the  a-form  only  differs  from 
(3-quartz  in  the  relative  positions  of  the  atoms  in  the  unit  cell. 
This  change,  probably  only  involving  a  twist  of  individual  units 
through  8C,  would  readily  account  for  the  various  twinnings  of 
a-quartz.  A.  Cousen. 

Cristobalite.  L.  Longchambon  ( Compt .  rend.,  1925,  181, 
614 — 616). — It  has  been  observed  that  in  the  crystallisation  of 
tridymite  from  a  solution  in  which  cristobalite  is  dissolving,  between 
870°  and  1470°,  the  crystals  of  tridymite  form  in  oriented  positions 
on  the  dissolving  cristobalite  crystals.  The  transformation  appears 
to  be  gradual,  the  tridymite  crystal  having  the  same  direction  of 
extinction,  and  preserving  the  skeleton  of  the  cristobalite.  This 
arranging  of  the  cristobalite  molecules  according  to  the  tridymite 
lattice  in  a  continuous  manner  exemplifies  an  indirect  oriented 
polymorphism.  The  quasi-identity  of  the  crystal  lattices  of 
cristobalite  and  tridymite  is  supported  by  the  fact  that  the  densities, 
of  these  substances  are  almost  identical  near  1000°.  In  the  crystal¬ 
lisation  of  quartz  between  870°  and  1470°,  it  has  been  found  that, 
if  the  quartz  is  powdered  and  sieved  so  as  to  eliminate  very  fine 
powder,  tridymite  is  obtained,  but  that  from  unsieved  powdered 
quartz  cristobalite  is  produced,  owing  to  the  supersaturation  induced 
by  the  rapid  solution  of  the  impalpable  dust.  The  statement  of 
Weil  (this  vol.,  ii,  757)  that  the  transformation  of  cristobalite  in 
the  neighbourhood  of  200°  occurs  at  a  constant  temperature  for 
each  crystal  or  part  of  a  crystal  is  not  confirmed.  The  transform¬ 
ation  appears  to  be  subject  to  fortuitous  retardations  dependent  on, 
the  previous  treatment  of  the  crystal.  F.  G.  T. 

Structure  of  Ultramarine.  M.  Dominikiewicz  ( Rocz .  Chem., 
1925,  5,  308 — 339;  cf.  this  vol.,  ii,  1036). — The  structural  formulae 
of  various  forms  of  ultramarine  are  derived  from  that  of  kaolin, 
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the  sulphur  being  attached  at  the  eight  internal  additive  points 
of  the  molecule,  namely,  two  points  each  on  each  side  of 
the  aluminosilicate  radical.  For  ultramarines  of  low  sulphur 
content,  a  variety  of  points  of  attachment  is  thus  available,  leading 
to  the  existence  of  numerous  isomerides.  In  all  ultramarines,  the 
sulphur  is  bound  to  both  aluminium  and  silicon  atoms,  the  colour 
depending  on  the  existence  of  polysulphide  bindings,  !A1'S*S*A1I, 
together  with  sulphides  of  the  type  -Si-O’SNa.  In  colourless  ultra- 
marines,  the  sulphur  exists  only  as  IAl*SNa  and  *ShOSNa.  The 
large  inner  aluminate  radicals  have  no  influence  on  the  coloration 
of  ultramarine,  since  ultramarines  of  the  highest  sulphur  content 
can  be  divided,  by  elimination  of  these  aluminate  radicals,  into 
two  halves,  each  of  which  still  fulfils  all  the  necessary  conditions 
for  the  possession  of  colour,  and  represents  a  variety  of  ultramarine 
of  high  silica  content,  called  natrolite  ultramarine.  In  the  prepar¬ 
ation  of  this,  by  fusing  silica,  kaolin,  and  sodium  hydroxide,  the 
kaolin  molecule  breaks  down  into  two  natrolite  molecules,  whilst 
the  aluminate  radical  thus  liberated  combines  with  two  silicic  acid 
molecules  to  form  a  third  molecule  of  natrolite.  The  colour  of 
ultramarine  is  explicable  by  the  same  theory  as  for  organic  dyes, 
the  aluminosilicate  radicals  playing  the  part  of  chromogens,  the 
polysulphide  bindings  that  of  chromophores,  and  the  sulphide 
groups  that  of  auxochromes.  It.  T. 

Determination  of  Crystal-orientation  in  Conglomerates. 

G.  Tammann  (Z.  anorg.  Chem.,  1925,  148,  293 — 296). — Careful 
inspection  of  the  geometry  of  the  etched  figures  produced  when 
metallic  surfaces  are  treated  with  ammonium  persulphate  solution 
and  determination  of  the  relative  numbers  of  certain  well-defined 
types  of  structures  furnish  trustworthy  information  regarding  the 
orientation.  J.  S.  C. 

Isotropic  Ions,  Building  of  Molecules  and  the  Crystal  Lattice. 

F.  Hund  ( Physikal .  Z.,  1925,  26,  682 — 685). — The  shape  of  a 
molecule  and  the  type  of  lattice  in  which  a  substance  crystallises 
follow  in  principle  from  the  conception  of  isotropic  ions,  which  con¬ 
siders  three  properties  only,  their  charge  Ze,  the  mutual  attractions 
or  repulsions  given  by  5/rn,  and  their  polarisability  by  an  electric 
field  (Born  and  Heisenberg,  A.,  1924,  ii,  434),  the  strength  of  which 
is  denoted  by  a.  Z,  b,  n,  and  a  define  the  properties  of  an  isotropic 
ion.  The  conception  is  admittedly  crude,  but  it  serves  to  prove 
that  a  structure  for  ions  cannot  be  deduced  from  the  shapes  of 
either  molecules  or  crystals.  It  is  not  claimed  that  the  reasoning  is 
adequate  for  all  molecular  or  crystalline  forms ;  crystals  made  up 
of  neutral  atoms  are  specifically  excluded.  R.  A.  M. 

Change  of  State  of  Aggregation  and  Polymorphism.  V. 

K.  Schaijm  [with  W.  Naumann,  K.  Unger,  and  H.  Hoffarth] 
(Z.  anorg.  Chem.,  1925,  148,  217 — 224). — Investigations  on  under¬ 
cooled  vapours,  supercooled  liquids,  and  supersaturated  solutions 
support  the  authors’  assumption  of  the  existence  of  space-lattice 
fragments  in  “  fresh  ”  solutions  and  fused  masses  (A.,  1922,  ii,  264). 

J.  S.  C. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  U.  1133 

Isomorphism  of  the  Molybdates  of  the  Rare  Earths  with 
those  of  Calcium,  Strontium,  Barium,  and  Lead.  F.  Zam- 
bonini  and  R.  G.  Levi  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  149 — 
152). — In  pairs  of  isomorphous  salts,  in  which  the  substituent 
atoms  have  the  same  valency,  the  difference  of  molecular  volume 
of  the  compounds,  expressed  as  a  percentage  of  the  smaller  molecular 
volume,  has  values  between  40  and  50.  For  isomorphous  pairs 
in  which  the  substituent  atoms  have  different  valencies,  the 
corresponding  figure  is  about  150.  The  latter,  however,  give  normal 
values  if  the  volumes  of  equivalent  weights  of  the  compounds, 
instead  of  molecular  volumes,  are  used  in  the  calculation.  The 
rule  has  been  shown  to  apply  also  to  mixed  crystals.  Extended  to 
crystal  structure,  the  rule  implies  that  the  unit  cells  of  isomorphous 
pairs  and  of  mixed  crystals  contain  equivalent  volumes  of  the 
component.  An  X-ray  investigation  of  the  crystal  structure  of 
the  molybdates  of  calcium,  strontium,  barium,  lead,  lanthanum, 
praseodymium,  neodymium,  samarium,  and  of  tervalent  cerium 
has  been  made  to  establish  this  rule.  F.  G.  T. 

Isomorphism  of  Quadrivalent  Uranium  and  Zirconium 
Compounds.  L.  Fernandes  ( Atti  R.  Accad.  Lincei ,  1925, 
[vi],  2,  182 — 186;  cf.  this  vol.,  ii,  748). — The  compounds 
Zr(S04)2,4H20  and  U(S04)2,4H20  are  isomorphous,  and  form  mixed 
crystals  over  the  range  99-14 — 10-3%  Zr(S04)2.  They  are  iso¬ 
morphous  also  with  the  corresponding  compounds  of  cerium  and 
thorium.  F.  G.  T. 

Magnetic  Quality  in  Crystals.  J.  Forrest  (Phil.  Mag., 
1925,  [vi],  50,  1009 — 1018). — The  theory  of  the  magnetic  quality 
of  crystals  has  been  developed  from  the  point  of  view  of  the  mag¬ 
netic  potential  energy  in  a  homogeneous  assemblage  of  equal 
magnetic  doublets,  and  has  been  experimentally  tested  for  about 
twenty  different  crystalline  substances.  The  results  are  here  sum¬ 
marised,  the  full  theoretical  discussion  and  experimental  details 
being  published  later.  The  longitudinal  and  transverse  components 
of  the  intensity  of  magnetisation  produced  by  an  external  field  of 
varying  orientation,  in  circular  plates  cut  in  chosen  planes  from 
selected  crystals,  were  measured.  By  comparison  with  the  theoreti¬ 
cal  variations  of  internal  field  appropriate  to  the  various  possible 
lattices,  the  lattice  arrangement  of  the  centres  of  the  doublets, 
i.e.}  the  magnetic  lattice,  was  determined.  In  many  cases,  the 
solution  is  unique,  but  in  others  more  than  one  lattice  gives  the 
actual  relative  positions  of  maxima  and  minima.  For  magnetite, 
iron  crystals,  the  cubic  alums,  calcite,  and  some  others,  there  is 
agreement  between  the  magnetic  lattice  and  the  atomic  lattice 
found  by  X-ray  analysis.  In  other  cases,  e.g.,  iron  pyrites,  cobaltite, 
fluorspar,  etc.,  these  do  not  correspond,  unless  the  magnetic  maxima 
and  minima  are  interchanged.  For  potassium  sulphate  and 
ammonium  sulphate  more  than  one  magnetic  lattice  gives  the 
correct  relative  intensities,  but  that  corresponding  with  the  X-ray 
lattice  best  explains  the  behaviour  of  the  crystal  in  the  field.  Pos¬ 
sible  explanations  are  suggested  for  the  interchange  of  positions 
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of  maxima  and  minima  occurring  in  some  cases,  and  for  a  constant 
effect  found  in  the  parallel  component  in  all  cases  and  not  accounted 
for  by  the  theory.  The  results  of  a  theoretical  investigation  of  the 
stability  of  the  types  of  magnetic  lattice  met  with  are  briefly 
summarised.  A.  B.  M. 

Constitution  of  Magnetic  Iron.  F.  Gross  (. Bol .  Assoc.  Brasil. 
Pharm.,  1924,  5,  216 — 223 ;  from  Chern.  Zentr .,  1925,  ii,  708). — 
Since  ferroso -ferric  oxide  is  the  only  magnetic  oxide  of  iron,  it 

is  suggested  that  it  contains  the  nucleus  f  i  ^>Fe.  Magnetic 

properties  are  attributed  to  the  presence  in  the  molecule  of  atoms 
of  differing  valency,  according  to  Ampere’s  cross-current  theory  of 
magnetism.  G.  W.  R. 

Recrystallisation  Phenomena  as  Functions  of  the  Crystal 
Growth  after  Hot  Deformation.  H.  Hanemann  (Z.  Metallic., 
1925,  17,  316 — 319). — For  copper  and  steel,  the  curves  showing 
the  relation  between  the  grain  size  and  degree  of  deformation  and 
between  the  temperature  at  which  recrystallisation  takes  place  and 
the  deformation  are  in  each  case  hyperbolas.  The  parameter  of 
the  grain  size  hyperbola  for  steel  is  a  linear  function  of  the  recrystal¬ 
lisation  temperature,  whilst  the  curve  of  this  relation  for  copper  is 
a  segment  of  a  circle.  If  r  is  the  radius  of  this  circle,  v  the  degree 
of  deformation,  <p2  the  grain  size,  and  t  the  temperature  of  recrystal¬ 
lisation,  then  2t'<£2=(6 -f-Vr2—  (t—  c)2)2  for  copper  and  2v$2= 
a2(t—tR)2  for  steel,  where  tR  is  the  minimum  temperature  at  which 
recrystallisation  takes  place,  and  a,  b,  and  c  are  constants.  For 
steel  tR  is  620°  and  for  copper  235°.  [Cf.  B.,  1925,  925.]  A.  R.  P. 

Molecular  Physics.  I.  Relationship  between  Elastic 
Limit  and  Atomic  Concentration.  P.  Lasarev  (Bull.  Acad.  Sci. 
St.  Petersbourg,  1919,  13,  1005 — 1006;  from  Cliem.  Zentr.,  1925,  ii, 
514). — The  elastic  limit  of  a  metal  is  proportional  to  N513,  where 
N  is  the  number  of  atoms  per  c.c.  This  relationship  holds  approxim¬ 
ately  for  silver,  gold,  platinum,  palladium,  and  iron,  but  is  inapplic¬ 
able  to  lead  and  copper.  It  has  a  theoretical  basis  if  it  be  assumed 
that  intermolecular  force  is  proportional  to  atomic  concentration, 
and  a  certain  power,  the  same  for  all  metals,  of  intermolecular 
distance.  G.  W.  R. 

Changes  in  the  Conductivity  of  Coloured  Films  on 
Bleaching.  N.  Schtschodro  (Bull.  Acad.  Sci.  St.  Petersbourg , 
1919,  13,  727 — 746;  from  Chern.  Zentr.,  1925,  ii,  521 — 522). — A 
platinum  film  deposited  on  a  quartz  plate  was  so  treated  as  to  leave 
two  comb-shaped  electrodes  with  teeth  interlacing.  A  colouring 
matter  was  then  fixed  on  the  plate,  by  means  of  a  collodion  film. 
The  colouring  matters  used  were  cyanine,  pinaverdol,  and  pina- 
chrome.  A  current  was  then  passed  between  the  electrodes  and  a 
condenser  arranged  in  series,  the  potential  of  the  condenser  being 
measured  by  a  quadrant  electrometer.  The  rate  of  increase  of 
potential  of  the  condenser  served  as  a  measure  of  the  conductivity 
of  the  film.  Conductivity  increased  wrhen  the  film  was  bleached 
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through  being  submitted  to  illumination.  The  effect  ceased  when 
bleaching  was  complete.  Independently  of  the  light  effect  the 
strength  of  current  increased  with  the  time  on  account  (a)  of 
polarisation,  which  gradually  sinks  to  zero  when  the  current  is 
interrupted,  (b)  of  irreversible  changes  produced  in  the  film  by 
the  current.  The  light  effect  was  independent  of  the  potential 
used.  The  conductivity  of  the  film  increased  with  the  duration  of 
illumination  according  to  a  curve  which  was  concave  to  the  time 
axis.  When  the  illumination  wras  interrupted,  the  conductivity 
decreased  according  to  a  curve  which  is  convex  to  the  time  axis. 
The  increase  in  conductivity,  L,  under  illumination  could  be 
represented  by  the  equation  L=L0-j-a(l—e~bJ),  where  L0  is  the 
conductivity  in  darkness,  J  the  intensity  of  illumination,  and  a 
and  b  are  constants.  The  effect  on  conductivity  was  greatest  for 
that  wave-length  which  is  most  absorbed  by  the  dye  used.  The 
increase  in  conductivity  was  almost  directly  proportional  to  the 
absorption  of  light  energy.  G.  W.  R. 

Plant  for  Liquefaction  of  Helium.  Some  Measurements 
made  with  the  Aid  of  Liquid  Helium.  W.  Meissner  (Physical. 
Z.,  1925,  26,  689 — 694). — The  paper  contains  a  description  of  the 
liquefying  apparatus,  a  discussion  of  certain  physical  properties  of 
helium,  and  measurements  of  supra-conductivity  at  the  temperature 
of  liquid  helium.  The  fraction  total  helium /liquid  helium  is  denoted 
by  e.  The  value  of  s  calculated  from  Nernst’s  equation  is  negative 
and  from  the  law  of  corresponding  states  is  0*06;  the  observed 
value  is  0-2.  Hence  helium  shows  a  very  strong  deviation  from  the 
law  due  to  quantisation  of  translational  energy.  The  author  has 
examined  the  conductivity  of  various  metals  in  order  at  a  later 
date  to  decide  whether  supra-conductivity  is  a  property  of  all 
metals  in  the  pure  state  at  a  sufficiently  low  temperature.  If 
r=RTJR0,  where  RT  is  the  resistance  at  T°  and  R0  that  at  0°, 
for  constantan  wire  r  is  0-9569  at  4-21°  Abs.  and  0-9552  at  2-62° 
Abs. ;  for  lead  wire  the  value  is  already  <  1  x  10'8  at  4-21°  Abs.; 
for  tin  wire  it  is  7-89  X  10~4  at  4-20°  and  <  2xl0-8  at  3-61°  Abs. 
A  long  series  of  measurements  has  been  made  on  gold.  The  highest 
conductivity  obtained  corresponded  with  a  value  of  r=0-39  x  10“3. 
Gold  wire  was  altered  by  heating  for  3|  hrs.  at  350°.  The  treated 
wire  showed  a  resistance  one -tenth  as  great  at  the  temperature  of 
liquid  helium  as  the  original  wire.  A  series  of  single  crystal 
wires  was  also  examined,  with  the  result  that  a  polycrystalline  wire 
after  being  subjected  to  heat  treatment  exhibited  the  same  values 
of  r  as  the  single  crystal  wires.  This  means  that  gap-resistance 
in  the  treated  wire  cannot  occur  between  the  single  crystals  in  the 
polycrystalline  mass.  R.  A.  M. 

Thermo-electric  Power  and  the  Hall  Coefficient.  C.  W. 

Heaps  (Phil.  Mag.,  1925,  [vi],  50,  1001 — 1009). — The  effect  of  a 
magnetic  field  on  the  thermo-electric  power  of  bismuth,  antimony, 
graphite,  and  carbon  has  been  measured  and  compared  with  the 
Hall  coefficient  for  the  same  substances.  The  specimen  to  be 
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investigated  was  soldered  across  two  parallel  brass  tubes,  and 
placed  between  the  poles  of  an  electromagnet.  Steam  was  passed 
through  one  tube  and  cold  water  through  the  other.  The  thermo¬ 
electric  power  was  measured  for  different  values  of  the  magnetic 
field.  The  Hall  coefficients  for  the  same  specimens  of  bismuth 
and  graphite  had  previously  been  determined  ( Physical  Rev.,  1918, 
[ii],  12,  340).  For  the  other  substances,  it  was  measured  in  the 
usual  way  by  connecting  the  potentiometer  to  side  arms  on  the 
specimen  and  sending  a  current  through  the  latter,  using  the  brass 
tubes  as  terminals.  Theory  requires  a  linear  relation  between 
Eb—Eq,  the  change  in  thermo-electric  effect,  and  log  RB,  where 
Rs  is  the  Hall  coefficient.  This  relation  is  satisfied  by  the  results 
for  bismuth,  and  the  slight  deviation  in  the  case  of  graphite  can 
be  attributed  to  experimental  error.  The  change  in  thermo¬ 
electric  power  was  different  for  transverse  and  longitudinal  magnetic 
fields.  The  effects  for  antimony  are  very  small,  but  the  changes 
are  in  the  right  direction.  For  carbon  no  change  in  thermo-electric 
power  was  observed  with  the  strongest  field  used,  and  RH  was 
constant  within  the  limits  of  experimental  error.  The  relation  for 
ferromagnetic  elements  appears  to  be  more  complicated. 

A.  B.  M. 

Thermo-electric  Effect  in  Single  Crystal  Zinc  Wires.  E.  G. 

Linder  ( Physical  Rev.,  1925,  [ii],  26,  486 — 490). — The  ratio  of 
thermo -A.  ilf.F.  to  the  temperature  difference  between  the  ends  of 
the  crystal  is  not  linear,  but  increases  more  rapidly  with  the  latter. 
For  wires  with  the  angle  of  orientation  (between  the  vertical  axis 
of  the  crystal  and  the  axis  of  the  wire)  0= 14°  and  0=86*5°  the  E.M.F ; 
(directed  at  the  hot  junction  from  the  latter  to  the  former)  with 
Z=250°  is  6*50  x  10“4  volt.  A.  A.  E. 

Thermal  Conductivity  and  Thermo-electric  Force  of  Single 
Metal  Crystals.  P.  W.  Bridgman  ( Proc .  Nat.  Acad.  Sci.,  1925, 
11,  608 — 612). — The  thermal  conductivity  at  the  ordinary  tem¬ 
perature  and  the  thermo  -E.M.F.  over  the  range  from  the  ordinary 
temperature  to  100°  have  been  measured  as  a  function  of  the 
orientation  for  single  crystal  rods  of  bismuth,  zinc,  cadmium,  and 
tin.  Within  wide  limits  of  experimental  error,  the  thermal  con¬ 
ductivities  of  the  four  metals  have  rotational  symmetry  about  the 
axis  and  also  the  electrical  resistance,^,  an  inverse  linear  function 
of  the  thermal  conductivity.  These  results  are  in  agreement  with 
the  deductions  of  Voigt.  The  generalised  Wiedemann-Franz  law 
does  not  hold  for  all  directions  in  the  crystals.  In  the  thermo - 
E.M.F.  the  Thomson  effect  is  directly  proportional  to  the  resistance, 
whilst,  except  with  cadmium,  no  such  relationship  exists  for  the 
Peltier  effect.  The  Thomson  effect  shows  rotational  symmetry, 
whilst  the  Peltier  effect  does  not.  Considerations  of  the  internal 
Peltier  effect  lead  to  the  assumption  that  an  electron  functions 
as  a  dipole  and  that  when  moving  in  different  directions  in  the 
non-isotropic  force-field  of  a  crystal  it  assumes  different  orientations. 

A.  E.  M. 
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Measurements  on  Small  Tungsten  Arcs.  W.  de  Groot 
( PJiysica ,  1925,  5,  121 — 129). — Determination  of  the  temperature 
(by  radiation  pyrometry)  of  the  small  spherical  electrodes  in  a 
tungsten  are,  combined  with  voltage  and  current  measurement, 
permits  verification  of  some  theoretical  considerations  on  the 
energy  balance  of  the  electrodes.  The  anode  receives  an  amount 
of  heat  Ua>i4>;  the  cathode  Uk  fg — •i^+we(F<+/F) ;  where  i 
is  the  current,  <f>  Richardson’s  constant,  n  the  number  of  positive 
ions  reaching  the  cathode,  F,-  ionisation  potential,  /  a  factor  varying 
from  |  to  1  and  depending  on  the  cathodic  field  concentration. 
Besides  the  obvious  condition  (if  F  <  2  Ft)  that  ne  ^  \i,  it  can  be 
expected  that  ne  <  (Dr*+^)/(Fi+|F).  In  neon  these  relations 
were  completely  confirmed  by  the  results ;  at  low  current  values 
(high  potential)  the  fraction  mentioned  approaches  \i ;  in  argon 
and  mercury  the  ion  current  is  slightly  higher.  The  arc  voltage, 
which  converges  to  F,-  at  high  current  values  in  neon  and  in  argon, 
approaches  15-2  F  in  mercury,  far  above  F*.  Thomson’s  condi¬ 
tion  for  an  arc  :  voluntary  electron  emission  of  cathode  i—ne—iR , 
the  thermionic  electron  stream,  is  satisfactorily  borne  out  for  neon 
and  mercury ;  for  argon  the  values  of  iR  are  a  little  too  low. 

Chemical  Abstracts. 

Refractive  Index  of  Air  in  the  Visible  Spectrum  between 
0°  and  100°.  A.  Perard  (J.  Phys.  Radium,  1925,  [vi],  6,  217 — 
227). — The  index  of  refraction  of  air  has  been  obtained  by  the 
observation  of  interference  fringes  in  a  vacuum  and  then  in  dry 
air  free  from  carbon  dioxide  for  five  lines  in  the  spectra  of  cadmium 
and  mercury  at  temperatures  varying  between  0°  and  100°.  The 
refraction  (A— 1)  is  nearly  proportional  to  the  pressure  at  600 
and  760  mm.  The  variation  of  the  refractive  index  with  tem¬ 
perature  is  given  by  N0 — l/(l  +  a Q)=Ne  —  1,  where  N0  and  Ne  are 
the  indices  at  0°  and  0°,  respectively,  and  a  is  a  constant,  which 
does  not  appear  to  depend  on  the  wave-length.  The  average  value 
for  a  is  0-0037 16 ±0-000007.  The  following  are  the  most  probable 
values  : 

Ainu.  0-4358  0-5461  0-5780  0-5086  0-6438 

(iS70  —  1) .  106  296-68  293’34  292'73  294-21  291-77 

The  following  general  formula  is  valid  for  pressures  up  to  1  atm., 
temperatures  0 — 100°,  and  wave-lengths  in  the  visible  (N—  1) .  106= 
(288-02  +  1-478/X2  +  0-0316/X4)ft(l  +  $h)j 760(1  +  760?)  .  1/(1  + 
0-003716  0),  where  X  is  the  wave-length  in  g,  h  is  the  pressure  in  mm. 
The  value  of  [8  is  small  and  may  be  neglected.  A  list  of  previous 
determinations  and  numerical  results  is  given.  R.  A.  M. 

Optical  Properties  of  Ethylenic  Isomerides.  J.  Errera  and 

V.  Henri  ( Compt .  rend.,  1925,  181,  548 — 550;  cf.  A.,  1913,  ii, 
815). — The  ultra-violet  absorptive  power  of  trans  isomerides  is 
greater  than  that  shown  by  the  cis  forms.  Similarly  the  refraction 
for  the  sodium  D-line  is  higher  for  the  more  strongly  absorbing 
isomeride.  The  differences  in  extinction  coefficient  increase  with 
decreasing  wave-length.  The  data  include  molecular  refractions 
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for  cis-  and  b-ems-dichloroethylenes  (20-25,  20-56),  bromoethyl- 
ethylenes  (27-8,  27-9),  bromomethylethylenes  (27-8,  27-85),  chloro- 
iodoethylenes  (28-6,  29-5),  maleic  and  fumaric  esters  (42-23,  42-9), 
methyl  citraconate  and  mesaconate  (37-2,  38),  i.socrotono-  and 
croton o- nitriles  (20-5,  20-7),  isocrotonic,  m.  p.  15-5°,  and  crotonic, 
m.  p.  72°,  acids  (21-4,  22-85).  The  absorption  spectra  for  the  first 
four  pairs  of  isomerides  are  recorded  and  generally  the  ratio 
etTaiuleds  is  1-0 — 1-5.  The  work  enables  the  solid  crotonic  acid  and 
its  corresponding  nitrile  to  be  classified  as  trans  isomerides. 

R.  A.  M. 

Metastability  of  Matter  and  Physical  Constants.  E.  Cohen 
(Z.  Elektrochem.,  1925,  31,  539). — Attention  is  directed  to  the  desir¬ 
ability  of  taking  possibilities  of  monotropic  or  enantiotropic  diversity 
into  account  in  laying  down  the  physical  constants  of  solids. 

W.  A.  C. 

Specific  Heat  of  an  Elastic  Gyroscopic  Model  of  the  Hydro¬ 
gen  Molecule.  J.  H.  Van  Vleck  (Physical  Rev.,  1924,  [ii],  23, 
308). — Even  when  the  vibrational  degree  of  freedom  is  considered, 
the  specific  heats  of  the  Bom  model  and  the  author’s  non-gyroscopic 
model  of  the  hydrogen  molecule  are  almost  identical  if  in  each  case 
the  probability  is  taken  proportional  to  the  total  angular  momentum. 
The  Born  model  is  in  agreement  with  specific  heat  observations 
up  to  2000°  Abs.,  provided  the  moment  of  inertia  and  vibrational 
frequency  are  1-98  xl0~41  g.cm.2  and  1-46  xl0~14  per  sec.,  respect¬ 
ively.  A.  A.  E. 

Specific  Heat  of  Liquids  according  to  the  Theory  of  Corre¬ 
sponding  States.  E.  Foa  ( Atti  R.  Accad.  Sci.  Torino,  1925,  60, 
160 — 166). — Theoretical.  By  combining  thermodynamic  relation¬ 
ships  with  the  principle  of  corresponding  states  it  is  deduced  that, 
at  the  same  reduced  temperature,  the  difference  between  the  molar 
heat  capacity,  Ci,  of  a  substance  as  a  liquid  and  its  molar  heat 
capacity  at  constant  pressure,  Cp,  when  in  the  condition  of  a  perfect 
gas,  is  the  same  for  all  substances  which  conform  to  the  principle 
of  corresponding  states.  This  relationship  has  been  tested  for 
water,  ammonia,  carbon  dioxide,  and  sulphur  dioxide  at  a  series 
of  reduced  temperatures  between  0=0-5  and  0=0-95,  and  is  found 
to  be  approximately  valid.  The  value  of  Ct — Cp  rises  from  9-7  at 
0=0-5  to  about  23-0  at  0=0-95.  For  the  reduced  temperature 
0=0-6,  the  relation  is  satisfied  by  chloroform,  ethyl  ether,  acetone, 
and  benzene,  the  value  of  Ci~Cp  averaging  11-9.  F.  G.  T. 

Theory  of  the  Specific  Heats  of  Electrolytes.  F.  Zwicky 
( Physikal .  Z.,  1925,  26,  664 — 665). — A  solution  of  n  mols.  of  a 
non-electrolyte  such  as  sugar  in  n0  mols.  of  water  (specific  heat  c0) 
shows  a  specific  heat  given  by  C=n0c0  -f-Jic,  where  c  is  the  specific 
heat  of  1  mol.  of  the  non-electrolyte  in  the  solid  state.  Thus  C  is 
always  greater  than  n0C0,  in  contradistinction  to  the  view  that  for 
electrolytes  C  is  generally  less  than  nQc0.  The  electric  charges 
exert  a  two-fold  influence.  The  electric  work  Ae  given  by 
e2(D—l)j2aD  ( D  is  dielectric  constant  of  water,  a  ionic  radius)  is 
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necessary  to  annul  electric  polarisation  of  water.  The  work  A x, 
equal  to  the  negative  work  of  compression,  is  required  to  counteract 
the  pressure  effect  of  the  charges.  The  free  energy  /  of  1  mol.  of 
electrolyte  solution  will  then  be  given  by  f=f0—Ae—Ax,  where 
/0  is  the  value  for  a  non-electrolyte.  The  energy  of  the  electrolyte 
solution  is  then  U—f — T8fj8T  and  CV=(8U j&T)v.  The  smallness 
of  the  specific  heat  of  an  electrolytic  solution  is  due  much  more  to 
the  Ax  than  to  the  Ae  factor. 

The  foregoing  may  be  tested  by  using  the  dipolar  moment  of 
water  as  an  unknown  constant,  and  the  relation  8Cpj8T~  —  T82vj8T2 
for  calculating  the  specific  heat  of  water  at  increased  pressures 
from  measurements  of  specific  volume  at  high  pressures.  Good 
agreement  with  experiment  is  obtained ;  the  data,  however,  are  not 
given  in  this  preliminary  paper.  The  reasoning  may  be  extended 
to  other  physical  properties  of  electrolytes  with  the  proviso  that 
the  Debye-Hiickel  theory  must  be  introduced  as  occasion  requires. 

R.  A.  M. 

Errors  Introduced  in  certain  Thermochemical  Data  and 
the  Correction  Coefficients  of  these  Data.  W.  Swiento- 
slawski  (J.  Chim.  ■physique,  1925,  22,  391 — 394). — Mainly  intro¬ 
ductory  to  following  papers.  The  systematic  errors  which  occur 
in  determinations  of  heats  of  combustion  are  tabulated.  The 
majority  of  previous  investigations  contain  a  systematic  error 
arising  from  the  acceptance  of  the  specific  heat  of  water  given  by 
Regnault  (error +0-13%)  and  neglect  of  the  correction  of  the  ther¬ 
mometer  to  the  hydrogen  scale  (0-30%  error).  The  chief  of  other 
errors  lies  in  the  determination  of  the  constant  for  the  calorimetric 
bomb.  Berthelot's  method  is  discussed.  The  correction  coefficient 
for  given  data  is  evaluated  by  comparing  the  heats  of  combustion, 
Av  A2,  etc.,  of  several  substances  as  found  with  freshly  determined 
values  A±',  A2',  etc.  (benzoic  acid,  6324  Cal.  at  15°  for  1  g.  in  air 
is  taken  as  standard).  The  mean  value  of  the  ratios  A±  :  Av  A2  :  A2, 
etc.  is  the  correction  coefficient  to  be  applied.  L.  S.  T. 

Correction  of  the  Thermochemical  Data  of  P.  Lemoult. 

W.  Swientoslawski  and  M.  Popov  (J.  Chim.  physique,  1925,  22, 
395 — 398;  cf.  preceding  abstract). — The  correction  coefficient  for 
the  data  on  heats  of  combustion  by  Lemoult  has  been  evaluated 
from  a  redetermination  of  the  figures  for  naphthalene,  p-amino- 
azobenzene,  and  [i-naphthylamine.  The  mean  of  three  ratios  gives 
0-99489  ±0-01%.  A  table  of  uncorrected  and  corrected  data  for 
all  substances  investigated  by  Lemoult  is  given.  L.  S.  T. 

Correction  of  the  Thermochemical  Data  of  A.  Valeur.  W. 

Swientoslawski  and  (Mlle.)  H.  Starczevska  (J.  Chim.  physique, 
1925,  22,  399 — 401 ;  cf.  preceding  abstracts). — The  coefficient 
of  correction  for  the  data  of  Valeur  (A.,  1901,  i,  154)  evaluated 
from  the  redetermined  values  of  the  heats  of  combustion  of  benzo- 
quinone,  p-naphthol,  and  anthraquinone,  is  0-9974^0-01%.  Cor¬ 
rected  and  uncorrected  values  of  all  substances  examined  are  again 
given.  L.  S.  T. 
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Simple  Method  for  the  Indirect  Determination  of  Mole¬ 
cular  Heats  of  Vaporisation.  J.  Narbutt  (Z.  Elektrochem., 
1925,  31,  511 — 512). — An  apparatus  for  determining  the  molecular 
heat  of  vaporisation  from  the  equation  l=RT2jp  .  dpjdT  is 
described.  A  water  manometer  is  recommended  as  being  as 
accurate  as  a  mercury  instrument  and  more  easily  made.  The 
error  in  the  values  obtained  by  this  method  is  less  than  0-2%. 

N.  H.  H. 

Latent  Heat  of  Fusion  of  Camphor.  N.  N.  Efremov  {Bull. 
Acad.  Sci.  St.  Petersbourg,  1919,  13,  765 — 776;  from  Chem.  Zentr ., 
1925,  ii,  524). — The  latent  heat  of  fusion  of  camphor  calculated 
from  the  freezing-point  depression  with  different  compounds  is 
8-39  cal./g.  G.  W.  R. 

Heat  of  Dissociation  of  Calcium  Carbonate  and  the  Entropy 
of  Carbon  Dioxide.  H.  L.  J.  Backstrom  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2443 — 2449). — The  heat  of  dissociation  of  calcite 
at  25°  has  been  obtained  from  the  heat  of  solution  of  calcite  in 
hydrochloric  acid  and  the  heat  of  solution  of  calcium  oxide  in  the 
acid;  the  value  obtained  is  42,600.4:200  cal. /mol.  On  the  basis 
of  this  value  a  free  energy  equation  for  the  reaction  CaC03=Ca0  + 
C02  has  been  derived,  which  represents  the  dissociation  pressure 
measurements  within  limits  of  error.  The  entropy  of  carbon  dioxide 
was  found  to  be  50-85  units,  which  is  in  good  agreement  with  values 
obtained  from  other  sources.  W.  T. 

Thermochemical  Researches  on  the  Oximes.  IV. 
Acetaldoxime.  (Mlle.)  A.  Dorabialska  (. Rocz .  Chem.,  1925,  5, 
386 — 394 ;  cf.  A.,  1922,  ii,  548 ;  1924,  i,  646). — The  heats  of  neutral¬ 
isation  by  sodium  hydroxide  of  various  preparations  of  acetaldoxime 
fall  into  two  series,  one  varying  about  4-6  cal.,  the  other  about 
3-6  cal.  It  is  hence  deduced  that  ordinary  preparations  of  acet¬ 
aldoxime  are  mixtures  of  two  unstable  stereoisomerides  of  varying 
composition.  The  heat  of  transformation  of  the  oc-  into  the 
P-isomeride  is  about  —2  cal.  R.  T. 

White  and  Black  Diamonds  and  their  Relation  to  [other 
Forms  of]  Carbon.  W.  A.  Roth  and  W.  Naeser  (Z.  Elektrochem., 
1925,  31,  461 — 466). — The  heats  of  combustion  of  different  forms 
of  carbon  have  been  measured,  with  the  following  results  :  [3-graphite, 
7856  +  1;  a-graphite,  78324:1;  white  diamond,  7873+4;  black 
diamond  (carbonado),  7884+2  cal./g.  The  results  of  Berthelot 
and  Petit  {Ann.  Chim.  Phys.,  1889,  18,  80),  which  showed  a  lower 
heat  of  combustion  (and  therefore  a  greater  stability)  for  white 
diamond  at  the  ordinary  temperature  than  for  graphite,  are  thus 
refuted.  Several  different  forms  of  natural  and  artificial  graphite 
were  measured.  The  a-form  is  that  stable  at  higher  pressures. 
The  high  value  for  carbonado  is  explained  by  the  assumption  that 
it  consists  of  normal  crystals  of  white  diamond  permeated  with 
amorphous  carbon,  the  heat  of  combustion  of  which  is  about  8060. 
This  is  in  general  agreement  with  the  X-ray  work  of  Gerlach 
(A.,  1924,  ii,  753).  N.  H.  H. 
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Density  and  Temperature.  V.  W.  Herz  ( Z .  Elektrochem., 
1925,  31,  512 — 514;  cf.  A.,  1924,  ii,  524). — From  the  consideration 
of  a  large  number  of  substances  cited,  it  is  shown  that  the  tem¬ 
perature,  expressed  as  a  fraction  of  the  critical  temperature  (both 
in  absolute  units),  at  which  the  density  in  the  liquid  state  bears 
any  given  relation  to  that  of  the  saturated  vapour,  is  very  nearly 
the  same  for  all  substances.  Other  temperature-density  relation¬ 
ships  connected  with  the  above  are  demonstrated.  N.  H.  H. 

Density  of  Beryllium  Halides.  C.  Messerknecht  and  W. 
Biltz  ( Z .  anorg.  Chem.,  1925,  148,  152 — 156). — The  following  data 
are  recorded:  beryllium  chloride,  df  T901 ;  bromide,  df  3-465; 
iodide,  df  4-325.  The  density  of  the  chloride  is  in  agreement  with 
the  value  obtained  by  Honigschmid  and  Birckenbach  (A.,  1922, 
ii,  214).  J.  S.  C. 

Additivity  of  Boiling  Points.  J.  J.  van  Laar  ( Physica ,  1925, 
5,  130 — 134). — Objection  is  raised  to  the  use  of  \/a  values  calculated 
from  measurements  of  the  b.  p.  (cf.  van  Arkel  and  de  Boer,  this 
vol.,  ii,  734,  758)  instead  of  the  critical  point;  the  b.  p.  is  not  a 
“  corresponding  ”  temperature  and  may  give  untrustworthy 
■\/a  values.  The  use  of  methane  and  carbon  tetrachloride  values 
happens  to  be  rather  unfortunate,  since  these  substances  show-  large 
discrepancies  from  the  rules  originally  given. 

Chemical  Abstracts. 

Additive  Properties  of  Boiling  Points.  II.  A.  E.  van  Arkel 
and  J.  H.  de  Boer  ( Physica ,  1925,  5,  134 — 141 ;  cf.  this  vol.,  ii, 
734,  758,  and  preceding  abstract). — For  many  organic  halogen  com¬ 
pounds,  particularly  methyl  halides,  it  is  a  sufficient  condition  for 
the  additivity  of  the  b.  p.  that  \Zax/bx  has  the  same  value  for  every 
halogen;  this  leads  to  a  b.  p.  formula  TS~KC^V — FC)2/2F= 
K2{^\/ ax)%  j%V  (F  is  the  Kopp  molecular  volume).  If  this  equation 
is  applied  to  ethane  compounds,  K  is  found  to  have  a  lower  value ; 
this  may  be  due  to  a  mutual  screening  effect  of  the  halogen  atoms 
(X),  with  a  consequent  decrease  of  \' a.  The  authors  express  this 
effect  in  an  empirical  screening  coefficient  to  be  subtracted  from 
■s/a.  Values  of  the  b.  p.  of  the  pure  halogens  and  of  iodine  mono¬ 
chloride  and  monobromide  calculated  in  this  manner  agree  well 
with  the  facts.  Chemical  Abstracts. 

Value  of  y®  Calculated  from  the  Vapour  Tensions  of 
Alkali  Metals  and  Halides  in  Relation  to  the  Additive  Nature 
of  this  Quantity.  J.  J.  van  Laar  [Z.  anorg .  Chem.,  1925,  148, 
235 — 255;  cf.  this  vol.,  ii,  950). — From  existing  data,  the  vapour- 
pressure  equations  of  the  type,  log  p=— A/T— B  log  T-j-C,  are 
derived  for  the  alkali  metals  and  halides,  the  value  of  B  being 
practically  zero  in  the  case  of  the  salts.  From  the  values  of  A, 
the  magnitude  of  the  quantity  a0  in  the  author’s  equation  of  state 
is  calculable.  The  value  of  -\/a0  for  the  halides  is  approximately 
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the  sum  of  the  corresponding  values  for  the  metal  and  halogen 
concerned.  J.  S.  C. 

Vapour  Pressure  of  Sodium.  W.  H.  Rodebush  and  T.  de 
Vries  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2488 — 2493). — The  vapour 
pressure  has  been  found  from  the  weight  of  vapour  passing  through 
a  small  opening  in  a  definite  time  at  constant  temperature,  and  has 
been  determined  over  the  range  181-8 — 597°.  The  following  equa¬ 
tion  holds  for  the  vapour  pressure  from  180°  to  the  b.  p. :  log  p = 
— 5922 fT — l-61841og  jP-j-12-9605.  The  entropy  of  sodium  vapour 
at  298°  Abs.  and  1  atm.  is  calculated  to  be  35-7 +0-5  units. 

W.  T. 

Kinetic  Theory  of  Vaporisation.  II.  S.  C.  Bradford 
(Phil.  Mag.,  1925,  [vi],  50,  1147 — 1158;  cf.  this  vol.,  ii,  26). 
— The  equilibrium  between  liquid  and  vapour  is  considered  on 
the  basis  of  the  kinetic  theory,  and  the  following  expression 
for  the  vapour  pressure  is  deduced:  p=8T84TXe~9'656‘Sl'-4a/3/yfi'A7A<E>, 
where  X  is  the  ratio  of  the  average  velocity  of  the  molecules  in 
the  liquid  to  that  in  the  vapour,  A  is  the  factor  giving  the  state  of 
aggregation  of  the  liquid,  <t>  the  co-volume  of  the  liquid,  S  the 
surface  tension,  v  the  volume  of  a  mole  of  the  liquid,  and  S'  x  10' 3 
the  nearest  distance  of  approach  of  the  centres  of  the  molecules  in 
the  liquid  ;  X  is  calculated  from  data  for  a  few  almost  unassociated 
liquids  and  shown  to  be  a  function  of  density  and  temperature 
only.  The  formula  is  applied  to  a  number  of  liquids  at  different 
temperatures  and  gives  good  agreement  between  calculated  and 
observed  values.  A.  B.  M. 

Existence  of  Liquid  Racemates.  F.  D.  Aguirreche  (Anal. 
Fis.  Quim.,  1925,  23,  409 — 418). — The  existence  of  racemic  com¬ 
pounds  in  the  liquid  state  implies  molecular  association,  and  may 
therefore  be  best  studied  by  means  of  those  properties  which  are 
affected  by  association.  The  principal  physical  properties  of  ethyl 
d- tartrate  and  ethyl  r-tartrate  are  compared.  The  viscosity  of  the 
latter  is  less  than  that  of  the  former.  The  differences  in  density, 
refractive  index,  and  surface  tension  are  insignificant. 

G.  W.  R. 

Theory  of  State  of  Matter.  II.  Internal  Pressure,  Co¬ 
volume,  and  Association.  F.  Schuster  (Ber.,  1925,  58,  [J5], 
2183 — 2186;  cf.  this  vol.,  ii,  951). — Expressions  are  deduced  for 
the  internal  pressure  and  molecular  co-volume  of  substances  and 
the  constants  are  calculated  for  an  extended  series  of  inorganic 
and  organic  compounds.  The  factor  of  association  at  the  b.  p. 
under  normal  pressure  is  calculated  for  many  substances,  the  results 
being  in  agreement  with  the  data  obtained  by  other  methods. 

H.  W. 

Determination  of  Surface  Tension  from  Photographic 
Records  of  the  Formation  of  Drops.  T.  Molodyi  and  F. 

Pavlov  (Bull.  Acad.  Sci.  St.  Petersbourg,  1920,  13,  241 — 258;  from 
Chem.  Zentr.,  1925,  ii,  750). — The  formation  of  drops  of  a  liquid 
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in  an  atmosphere  of  its  own  vapour  w-as  followed  kinematographic- 
ally.  From  the  records  the  critical  value  for  the  diameter  of  the 
“  neck  ”  of  a  forming  drop  at  the  point  of  destruction  of  equilibrium 
was  obtained  and  the  surface  tension  was  calculated  from  Tate’s 
formula  irdy  —  P,  where  d  is  the  critical  diameter,  y  the  surface 
tension,  and  P  the  weight  of  the  drop.  The  following  values  were 
obtained:  water  at  14-9°,  7-24 — 7-46;  at  16*5°,  7*29 — 7*38;  aniline 
at  16*1°,  4*31 — 4*42;  m-xylene  at  14*7°,  2*76 — 2*89;  benzene  at 
14*7°,  2*97—3*05;  ethyl  alcohol  at  15°,  2*39—2*47.  G.  W.  R. 

Viscosity  of  Liquids  under  Pressure.  P.  W.  Bridgman 
{. Proc .  Nat.  Acad.  Sci.,  1925, 11,  603 — 606). — The  relative  viscosities 
of  forty-three  liquids,  including  water,  have  been  measured  at  30° 
and  75°  under  pressures  from  atmospheric  to  12,000  kg.  per  sq.  cm. 
The  values  for  water  have  been  determined  also  at  0°  and  10*3°. 
At  low  temperatures  and  pressures,  the  viscosity  of  water  decreases 
with  increasing  pressure,  passing  through  a  pressure  minimum, 
and  then  increases.  With  increasing  temperature  this  minimum 
flattens  and  disappears  finally  at  about  25°,  above  which  temper¬ 
ature  the  viscosity  increases  continuously  with  increasing  pressure. 
The  viscosity  of  the  other  liquids  increases  uniformly  with  increasing 
pressure.  The  increase  under  a  pressure  of  12,000  kg.  per  sq.  cm. 
varies  from  10-fold  for  methyl  alcohol  to  at  least  107-fold  for 
eugenol.  The  temperature  coefficient  of  viscosity  increases  with 
increasing  pressure.  The  results  are  not  in  accord  with  the  theories 
of  Phillips  (ibid.,  1921,  7,  172)  and  Brillouin  (J.  Phys.  Radium, 
1922,  [vi],  3,  326,  362),  and  since  the  pressure  effects  are  greatest 
with  substances  with  more  complicated  molecules,  it  is  suggested 
that  there  is  an  interlocking  of  these  which  the  theories  neglect. 

A.  E.  M. 

Diffusion  of  Helium  through  Different  Glasses.  0.  C. 

Van  Voorhis  ( Physical  Rev.,  1924,  [ii],  23,  557). — Measurements 
were  made  between  200°  and  500°.  Increase  of  silica  and  boron 
trioxide  increases  the  permeability;  increase  of  basic  oxides  de¬ 
creases  the  permeability,  but  oxides  only  slightly  acidic  or  basic, 
e.g.,  lead  oxide  and  alumina,  have  scarcely  any  effect.  A.  A.  E. 

General  Theory  of  Solvent  Systems.  A.  F.  O.  Germann 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2461 — 2468). — Based  on  a  study 
of  the  analogy  between  reactions  in  water  and  in  carbonyl  chloride 
solutions,  a  general  theory  of  acids,  bases,  and  salts  in  their  relation 
to  a  parent  solvent  has  been  outlined,  and  its  application  to 
sulphuryl  chloride,  selenium  oxychloride,  and  thionyl  chloride  as 
solvents  is  discussed.  W.  T. 

Vapour  Pressures  and  Miscibilities  of  Binary  Liquid 
Mixtures.  K.  F.  Herzfeld  (Z.  Elektrochem.,  1925,  31,  536— 
539). — By  a  simplification  of  van  der  Waals’  method  of  treating 
liquid  mixtures,  the  following  expression  for  the  energy  of  a  mixture 
is  arrived  at:  C/=— X4  .  a— X^fl— z)-f  ’kABx(l—  x),  where  >.A  and 
X_g  are  the  latent  heats  of  the  components  and  lAB.v(l  — x)  is  the  heat 
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of  mixing  at  the  molecular  concentration  x.  It  would  follow  that 
the  same  heat  is  evolved  when  little  of  component  A  is  dissolved 
in  much  of  component  B  as  vice  versa.  A  formula  for  the  ratio  of 
partial  pressures  in  the  vapour  phase  is  developed,  according  to 
which  the  vapour-pressure  curve  is  convex  or  concave  upwards, 
according  as  the  heat  of  mixing  is  negative  or  positive.  All  pairs 
of  liquids  have  an  azeotropic  mixture  below  the  temperature  given 
by  T—’kjR  loge  Pa/P8>  where  X  is  the  heat  of  mixing;  the  tem¬ 
perature  range  in  which  azeotropy  can  no  longer  exist  may, 
however,  be  out  of  practical  bounds.  The  upper  critical  temper¬ 
ature  of  miscibility  may  be  expressed  by  the  formula  Tk=—  X(2A), 
from  which  the  molecular  ratio  of  components  should  always  be 
1  :  1  at  the  critical  point ;  this  is  approximately  confirmed  by  the 
available  data.  W.  A.  C. 

Selective  Solvent  Action.  IV.  Cryoscopy  in  Mixed 
Solvents.  R.  Wright  (J.  Chem.  Soc.,  1925,  127,  2234—2238; 
cf.  T.,  1922,  121,  2252;  1923,  123,  2493;  A.,  1924,  ii,  838; 
1898,  ii,  17). — The  addition  to  the  mixed  solvents  nicotine-water, 
alcohol-benzene,  acetone-benzene,  and  alcohol-ethylene  dibromide 
of  a  substance  soluble  only  in  one  constituent  raises  the  freezing 
point  of  the  other  constituent.  It  appears  that  a  semi-solute 
forms  solvates  with  the  constituent  in  which  it  is  soluble,  and  thus 
raises  the  freezing  point  and  vapour  pressure  of  the  one  in  which 
it  is  insoluble.  When  the  added  substance  is  also  soluble  to  a 
slight  extent  in  the  second  constituent,  the  freezing  point  of  this 
constituent  is  first  raised  and  then  lowered  as  the  concentration  of 
the  solute  is  increased.  If  the  solute  is  completely  miscible  with 
each  constituent  of  a  50%  mixture,  then  the  effect  on  the  freezing 
point  indicates  which  constituent  has  the  greater  attraction  for  it. 
Thus  the  lower  members  of  the  aliphatic  alcohol  series  show  a 
greater  attraction  for  ethyl  alcohol  than  for  benzene,  whereas  the 
higher  alcohols  and  aromatic  compounds  have  a  greater  attraction 
for  benzene.  A.  G. 

Theory  of  [Solid]  Solutions.  P.  Lasarev  (Bull.  Acad.  Sci. 
St.  Petersbourg,  1919, 13,  207 — 214 ;  from  Chem.  Zentr.,  1925,  ii,  515). 
— The  author  calculates  the  force  exerted  on  a  molecule  lying  on 
the  interface  between  two  phases  by  the  molecules  of  each  phase. 
The  force  acting  between  any  two  molecules  is  an  unknown  but 
constant  function  of  the  distance  between  them,  and  consists  of 
two  terms,  of  which  one  is  proportional  to,  and  the  other  independent 
of,  the  dielectric  constant  of  the  medium.  Since  a  solid  substance 
attracts  its  superficial  molecules  with  a  force  proportional  to  its 
atomic  concentration,  and  as  the  latter  is  proportional  to  the  hard¬ 
ness,  the  solubility  must  vary  inversely  with  hardness. 

G.  W.  R. 

Nature  and  Constitution  of  Glass.  W.  E.  S.  Turner  (J.  Soc. 
Glass  Tech.,  1925,  9,  147 — 166). — Investigation  of  the  constitution 
of  glass  in  the  light  of  published  physical  and  chemical  data  gives 
indeterminate  results.  Molecular  association  is  suggested  by  surface- 
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tension  determinations  and  by  the  analogy  of  certain  properties 
with  those  of  other  liquids.  On  the  other  hand,  relationships 
between  percentage  oxide  composition,  various  physical  properties, 
and  chemical  durability  suggest  a  state  of  dissociation.  Silica 
probably  enters  into  loose  combination  with  the  silicates  present 
and  it  may  form  a  sponge  or  network  soaked  in  silicates  or  their 
products  of  dissociation.  [Cf.  B.,  1925,  920.]  A.  Cousen. 

Constitution  of  Glass.  F.  Eckert  ( J .  Soc .  Glass  Tech.,  1925, 
9,  267 — 272). — The  constitution  of  the  final  product  is  dependent 
on  the  previous  heat  treatment  of  the  glass,  that  is,  on  the  initial 
state  and  on  the  time  which  the  material  has  had  to  adjust  itself 
to  the  temperature  range,  since  the  velocity  of  internal  reactions 
(molecular  interaction,  dissociation,  etc.)  is  a  function  of  the  tem¬ 
perature.  Recent  determinations  of  optical  constants  and  density 
of  glasses  have  indicated  variations  of  properties  determined  by 
the  past  history  of  the  glass.  Similar  changes  are  shown  in  the 
viscosity  and  in  hardening  phenomena  observed  with  rapidly  cooled 
glass.  A.  Cousen. 

Constitution  and  Density  of  Glass.  A.  Q.  Tool  and  E.  E. 

Hill  (J.  Soc.  Glass  Tech.,  1925,  9,  185 — 207). — The  hypothesis  is 
advanced  that  when  glass  is  cooled  under  proper  conditions,  certain 
practically  reversible  processes  occur,  involving  some  or  all  of  the 
molecules  and  so  preventing  other  possible  processes  often  associated 
with  cooling,  such  as  segregation,  crystallisation,  etc.  The  character 
and  rate  of  the  processes  are  determined  by  the  temperature  of 
the  glass,  and  when  the  latter  is  maintained  at  any  given  value  the 
reactions  proceed  until  equilibrium  is  attained.  In  proof  of  the 
theory,  samples  of  flint  and  of  pyrex  glass  when  heated  to  various 
temperatures  in  the  range  360 — 7 50°  and  maintained  at  these 
temperatures  until  equilibrium  is  attained,  were  found  on  cooling 
in  air  to  have  varying  densities  according  to  the  temperature  of 
treatment,  although  strain  was  absent  in  each  case.  Preliminary 
tests  have  shown  that  the  change  in  the  refractive  index  of  the 
flint  glass  is  approximately  proportional  to  that  of  the  density. 
[Cf.  B.,  1925,  920.]  A.  Cousen. 

Glasses  as  Supercooled  Liquids.  G.  Tammann  (J.  Soc. 
Glass  Tech.,  1925,  9,  166 — 185). — Conditions  governing  the  super¬ 
cooling  of  liquids  are  (1)  the  number  of  crystallisation  centres  in 
unit  volume,  which,  with  easily  fusible  substances,  generally  reach 
a  maximum  at  about  100°  supercooling,  and  (2)  the  rate  of  crystal¬ 
lisation,  which,  when  not  exceeding  3—4  mm.  per  min.,  generally 
reaches  a  maximum  at  about  30°  supercooling.  The  formation  of 
crystal  centres  is  subject  to  the  laws  of  probability.  Liquids  are 
mobile  for  about  90°  supercooling,  then  become  viscous,  and  at  20° 
lower  brittle  and  hard.  At  normal  pressures  glasses  are  unstable, 
but  the  growth  of  crystal  centres  is  so  slow  as  to  be  practically 
negligible.  The  temperature  of  maximum  crystallisation  centre 
formation  is  influenced  little  by  impurities,  but  the  actual  number 
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of  centres  formed  is  greatly  affected.  Supercooling  conditions  for 
mixed  salts  and  for  glasses  are  considered.  [Cf.  B.,  1925,  920.] 

A.  Cousen. 

Viscosity  of  Glass.  V.  H.  Stott  (J.  Soc.  Glass  Tech.,  1925, 
9,  207 — 225). — The  log.  viscosity-temperature  curve  of  a  soft 
laboratory  glass  gave  a  point  of  inflexion  at  about  500°.  The 
heating  curve  indicated  heat  absorption  beginning  at  535°.  Applic¬ 
ation  of  the  Michelson  load-displacement  formula  also  indicated  a 
state  of  discontinuity  between  486°  and  529°.  All  these  phenomena 
are  probably  caused  by  the  same  change  of  constitution.  The 
extended  form  of  the  Le  Chatelier  viscosity-temperature  equation 
for  glass,  namely,  log  .  log  rj/r)0—31t-\-P,  is  not  capable  of  general 
application.  [Cf.  B.,  1925,  921.]  A.  Cousen. 

X-Ray  Diffraction  Measurements  on  Some  Soda-Lime- 
Silica  Glasses.  R.  W.  G.  Wyckoff  and  G.  W.  Morey  (J.  Soc. 
Glass  Tech.,  1925,  9,  256 — 257). — Glasses  crystallising  with  greatest 
difficulty  give  broad  X-ray  powder  bands;  easily  crystallisable 
glasses  give  lines  when  the  glasses  contain  a  considerable  propor¬ 
tion  of  readily  crystallisable  components.  [Cf.  B.,  1925,  921.] 

A.  Cousen. 

Cause  of  Inverse  Segregation  [in  Alloys].  G.  Masing  (Z. 
Metallic.,  1925, 17,  251 — 257). — The  conditions  for  the  occurrence  of 
inverse  segregation  in  an  alloy  are  that  there  must  be  a  tendency  for 
the  primary  crystals  to  grow  in  a  dendritic  form,  a  tendency  for  the 
formation  of  mixed  crystals  having  zones  of  differing  composition, 
and  a  considerable  difference  in  the  composition  of  the  crystals  first 
formed  and  the  remaining  liquid  (cf.  Bauer  and  Arndt,  ibid.,  1921, 
13,  497).  Iokibe  (B.,  1924,  297)  has  shown  that  inverse  segreg¬ 
ation  occurs  in  zinc-copper  alloys  in  which  zinc  predominates,  and 
that  such  alloys  expand  on  solidification.  This  work  has  been 
confirmed,  and  similar  observations  on  certain  copper-tin  and 
aluminium-copper  alloys  showr  that  expansion  on  solidification 
is  the  primary  cause  of  inverse  segregation,  whilst  a  tendency 
to  supercooling  is  a  secondary  cause.  Simple  contraction  on 
cooling  is  shown  mathematically  to  have  no  influence  on  inverse 
segregation.  [Cf.  B.,  Dec.  24th.]  A.  R.  P. 

Chemical  Resistance  of  Metals  and  Alloys,  especially  Those 
Containing  Molybdenum.  W.  Guertler  and  T.  Liepus  (Z. 
Metallic.,  1925,  17,  310 — 315). — The  resistance  of  more  than  one 
hundred  alloys  containing  two  or  more  of  the  metals  cobalt, 
nickel,  iron,  chromium,  manganese,  tungsten,  molybdenum,  copper, 
silicon,  tin,  and  aluminium,  against  attack  by  acid,  alkaline,  and 
neutral  salt  solutions  has  been  examined.  Whilst  a  considerable 
number  of  the  alloys,  especially  those  containing  nickel,  cobalt,  and 
molybdenum  or  iron,  are  very  resistant  to  alkaline  reagents,  it  is 
found  that  only  certain  alloys  of  the  nickel,  chromium,  and  cobalt 
or  molybdenum  series  resist  nitric  acid.  The  most  resistant  alloys 
to  hydrochloric  acid  consist  of  nickel  with  silicon  and  molybdenum, 
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nickel-cobalt— molybdenum,  and  cobalt-manganese-molybdenum. 
Nickel  containing  small  amounts  of  molybdenum  with  or  without 
aluminium  and  chromium  is  the  only  metal  that  is  not  corroded  by 
mercuric  chloride  solutions.  [Cf.  B.,  1925,  925.]  A.  B.  P. 

Solubilities  of  the  Phosphates  of  Zirconium  and  Hafnium. 

G.  Hevesy  and  K.  Kimura  (J.  Amer.  Chem.  Soc.,  1925,  47,  2540— 
2544). — The  composition  of  zirconium  and  hafnium  phosphate  pre¬ 
cipitated  from  6 A- hydrochloric  acid  corresponds  with  M0(H2P04)2- 
On  ignition,  the  precipitates  lose  2  mols.  of  water.  The  solubility 
of  the  zirconium  phosphate  in  6A-hydrochloric  acid  is  O' 0001 2 
and  that  of  the  hafnium  phosphate  0-00009  mol.  per  litre.  In 
1 0A- hydrochloric  acid  the*  values  are  0-00023  and  0-00012.  The 
importance  of  the  phosphate  precipitation  for  the  detection  and 
determination  of  the  two  elements  is  discussed.  W.  T. 

Solubility  of  Ammonium  Salts  in  Presence  of  Ammonia. 

E.  Weitz  (Z.  Elektrochem.,  1925,  31,  546 — 549). — Ammonium  salts 
of  monobasic  acids  are  in  general  more  soluble  in  ammonia  than  in 
water  alone ;  those  of  polybasic  acids  are  less  soluble,  and  may  be 
salted  out  of  solution  by  passing  in  ammonia  gas.  The  difference  is 
attributed  to  the  formation  of  soluble  ammonia  additive  compounds 
by  monobasic  salts,  but  not  by  polybasic  salts.  Fluoride,  iodate, 
periodate,  and  borate  behave  as  if  the  acids  were  polybasic.  prob¬ 
ably  owing  to  polymerisation.  On  the  other  hand,  the  persulphate 
and  the  dithionate  show  the  same  effect  as  monobasic  salts,  possibly 
because  the  substituted  hydrogen  atoms  are  on  two  distinct  branches 
of  the  structural  molecule.  Ammonium  isophthalate  and  benzene- 
m-disulphonate  also  stand  out  as  exceptions,  although  their  o-  and 
p-isomerides  follow  the  polybasic  rule.  W.  A.  C. 

Influence  of  Electrolytes  on  the  Solubilities  of  Some 
Organic  Acids.  N.  A.  Yajnik,  M.  P.  Jain,  and  D.  Nath  (J. 
Indian  Chem.  Soc.,  1925,  2,  115 — 128). — The  influence  of  several 
electrolytes  and  of  their  respective  anions  and  cations  on  the 
solubility  of  o-,  m-,  and  p-nitrobenzoie,  p-amino-  and  p-hydroxy- 
benzenesulphonic  acids  in  water,  at  varying  concentrations  and 
temperatures,  has  been  studied.  The  results  obtained  for  the 
sulphates,  nitrates,  and  chlorides  of  ammonium,  sodium,  potassium, 
calcium,  strontium,  and  barium  at  25°,  35°,  and  45°  in  the  case  of 
the  nitrobenzoic  acids,  and  20°,  30°,  and  40°  in  the  case  of  the  sulph- 
onic  acids,  are  tabulated  and  discussed.  With  increase  in  the  con¬ 
centration  of  the  electrolyte,  the  solubility  of  the  o-  and  p-acids 
first  increases,  reaches  a  maximum  (that  of  the  para  isomeride  being 
greater  than  that  of  the  ortho),  and  then  decreases  again,  whilst 
in  the  case  of  the  m-acids  an  initial  rapid  decrease  in  the  solubility 
is  followed  by  a  more  slow  and  regular  decrease.  With  rise  of 
temperature,  the  influence  of  the  nitrates  and  chlorides  of  the  alkali 
metals  decreases,  whilst  that  of  the  corresponding  salts  of  the 
alkaline-earth  metals  increases.  The  influence  of  the  cations 
increases  in  the  order  given  above,  whilst  the  influence  of  the  anions 
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varies  in  the  order  NOg'^-Cl^SO/'.  The  nature  of  the  acid  also 
affects  the  results,  the  solubility  of  the  stronger  acids  being  influ¬ 
enced  to  a  greater  extent  than  that  of  the  weaker,  the  nitro-acids 
more  than  the  amino-acids,  which  in  turn  are  more  influenced 
than  the  hydroxy-acids.  J.  W.  B. 

Cause  of  Surface  Tension.  E.  H.  Kennard  (Nature,  1925, 
116,  643). — Polemical.  A.  A.  E. 

Variation  in  the  Surface  Tension  of  Solutions  as  a  Function 
of  the  Concentration.  J.  Schechtmann  (Bull.  Acad.  Sci.  St. 
Petersbourg,  1919,  13,  657 — 662;  from  Chem.  Zentr.,  1925,  ii,  530 — 1 
531). — The  surface  tension  of  solutions  of  naphthalene  in  benzene, 
as  determined  by  capillary  rise  is  represented  by  y =28-65+ l-1079c 
where  y  is  the  surface  tension  at  20°  and  c  the  molar  con¬ 
centration.  The  temperature  coefficient  1  /y.dy/dt  at  20°  is 
0-00453.  Density  and  concentration  are  connected  by  the  relation¬ 
ship  d=0-8787+c/51-654  at  20°.  G.  W.  R, 

Orientation  of  Molecules  in  the  Surfaces  of  Liquids.  W.  D. 

Harkins  (2nd  Colloid  Symposium  Monograph,  1925,  141 — 173). — 
A  consideration  of  the  development  of  the  concept  of  interfacial 
orientation,  the  wedge  theory  of  emulsions,  molecular  orientation 
as  exhibited  by  the  relations  between  the  energy  of  surface  form¬ 
ation  and  that  of  vaporisation,  energy  of  thermal  emission,  adsorp¬ 
tion  and  distribution  of  substances  between  different  phases,  relations 
at  surfaces  and  interfaces,  and  adsorption  at  interfaces. 

Chemical  Abstracts. 

Unimolecular  Soap  Films  in  Emulsions.  W.  Pieman  3rd 
and  P.  A.  van  der  Meulen  (J.  Amer.  Chem.  Soc.,  1925,  47,  2507 — 
2514). — Emulsions  of  the  oil-in-w7ater  type,  containing  a  solution 
of  phenol  in  toluene  as  the  internal  phase  and  sodium  oleate  as  the 
emulsifying  agent,  have  been  studied  (cf.  A.,  1924,  ii,  389).  The 
average  area  of  interface  covered  per  mol.  of  soap  depends  primarily 
on  the  concentration  of  soap  in  the  external  phase  of  the  dilute 
emulsion.  Most  of  the  phenol  passes  from  the  toluene  to  the  water 
layer  and  may  partly  displace  the  soap  in  the  interface.  The 
results  are  in  agreement  with  the  hypothesis  that  the  protective 
film  is  composed  of  a  single  layer  of  oriented  molecules.  With  soap 
concentrations  up  to  Q-01M,  an  average  area  of  17  A.2  per  soap 
mol.  w-as  found,  and  it  is  suggested  that  this  may  be  the  average 
cross-sectional  area  of  the  hydrocarbon  chain  of  oleic  acid.  Soaps 
of  stearic  acid  are  not  sufficiently  soluble  to  give  satisfactory 
emulsions.  W.  T. 

Multimolecular  and  Unimolecular  Films.  W.  D.  Harkins 
and  J.  W.  Morgan  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  637 — 643). — 
Measurements  of  the  variations  of  compressibility  with  change  in  area 
have  been  made  for  a  number  of  surface  films  on  water  and  on 
aqueous  salt  solutions,  principally  calcium  chloride.  The  results 
are  discussed  in  connexion  with  the  preceding  work  (A.,  1923,  ii, 
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127).  In  general,  multimolecular  films  are  much  weaker  than 
unimolecular  ones.  Mixtures  of  two  substances,  each  of  which 
gives  a  unimolecular  film  when  alone,  give  rise  to  unimolecular  films. 
When  mixed  films  composed  of  two  substances  one  of  which  is 
normally  unimolecular  and  the  other  multimolecular  are  com¬ 
pressed,  the  substance  giving  the  multimolecular  film  slides  over  the 
other,  leaving  a  unimolecular  film  of  the  latter  beneath  it. 

A.  E.  M. 

Adsorption  Forces  and  their  Electrical  Nature.  II.  The 
Electrical  Moment  of  the  Adsorbed  Molecule  and  the  Super¬ 
ficial  Energy  of  the  Adsorbent.  B.  Iliin  (Phil.  Mag.,  1925, 
[vi],  50,  1144 — 1146;  cf.  A.,  1924,  ii,  663). — The  electrical  theory 
of  adsorption  leads  to  a  relation  between  heat  of  adsorption  and 
the  electrical  moment  of  the  adsorbed  molecules  (t),  permitting 
calculation  of  the  absolute  value  of  the  latter.  This  calculation  is 
applied  to  Titov’s  results  for  the  adsorption  of  gases  by  charcoal 
(t  varies  from  4-1  x  10"19  for  hydrogen  to  20-5  X  1019  for  ethylene), 
and  Langmuir’s  results  for  mica  (t  varies  from  3-0  X  10“19  for 
hydrogen  to  15-0  X  1CT19  for  ethylene).  These  results  are  of  the 
same  order  of  magnitude  as  given  by  other  methods.  The  data 
are  shown  to  lead  also  to  an  approximate  value  of  the  surface 
energy  of  the  solid  adsorbent,  giving  for  charcoal  1000  ergs/cm.2 

A.  B.M. 

Absorptive  Power  of  Lipoid  Mixtures.  A.  Schafer  (Bio- 
chem.  Z.,  1925,  159,  250 — 256). — The  distribution  of  ferric  thiocy¬ 
anate  between  water  and  a  second  medium  consisting  of  ether, 
benzene,  oil,  an  ether-benzene  mixture,  or  an  ether-oil  mixture 
indicates  that  the  solvent  power  of  the  ether  is  diminished  by  the 
presence  of  either  benzene  or  oil.  P.  W.  C. 

Adsorption  of  Iodine  by  Starch.  E.  Angelescu  and  J. 
Mircescu  (Soc.  Romana  Stiinte,  Bui.  Chim.,  1924,  27,  59 — 64). — 
The  adsorption  of  iodine  by  starch  is  independent  of  the  concen¬ 
tration  of  potassium  iodide  between  2%  and  15%,  the  general  adsorp¬ 
tion  equation  holding  good  within  these  limits.  The  constants  of 
the  equation :  C,starcii=&C,Ip  are  p=0-166  and  &=0-27.  The 
fact  that  a  rise  in  the  concentration  of  the  iodide  increases  the 
solubility  of  iodine  but  does  not  increase  the  amount  adsorbed  by 
starch  is  evidence  in  favour  of  the  formation  of  a  definite  starch- 
iodine  compound.  A.  R.  P. 

Nature  of  Hydrolytic  Adsorption  with  Reference  to  the 
Adsorption  of  Electrolytes  and  of  Water.  I.  General  and 
Theoretical  Introduction.  J.  N.  Mukherjee  (J.  Indian  Chem. 
Soc.,  1925,  2,  191 — 224). — A  theoretical  paper  in  which  the  author 
develops  his  view  regarding  the  distribution  of  ions  in  the  Helm¬ 
holtz  double  layer  (cf.  A.,  1922,  ii,  689)  to  account  for  hydrolytic 
adsorption  in  systems  where  acids  and  alkalis  are  liberated  by  the 
interaction  of  solutions  of  salts  having  a  neutral  reaction  and 
insoluble  substances  which  give  no  acid  or  alkaline  extract  with 
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water.  Four  simple  types  of  reactions,  attributable  to  the  pre¬ 
ferential  adsorption  of  one  ion  by  the  adsorbent,  are  discussed, 
and  a  brief  summary  of  the  experimental  evidence  (to  be  published 
in  detail  later)  in  support  of  each  type  is  given.  The  four  types 
are  ( 1 )  interaction  between  a  neutral  electrolyte  and  adsorbed  acids 
of  which  the  anion  is  primarily  adsorbed ;  (2)  interaction  between 
a  neutral  electrolyte  and  adsorbed  alkali  of  which  the  cation  is 
primarily  adsorbed  ;  (3)  generation  of  acids  or  alkalis  during  the 
precipitation  of  barium  sulphate  from  neutral  salt  solutions ; 
(4)  adsorption  of  water  and  its  constituent  ions  in  their  relation  to 
hydrolytic  adsorption.  It  is  shown  that  when  well- washed  barium 
sulphate  and  other  precipitates  are  left  in  contact  with  potassium 
chloride  solution,  the  liquid  develops  an  acid  reaction,  the  acidity 
depending  on  the  conditions  under  which  adsorption  takes  place. 
The  acidity  developed  in  contact  with  pure  water  is  almost 
negligible.  In  the  precipitation  of  barium  sulphate,  if  the  potass¬ 
ium  sulphate  is  in  excess,  the  medium  becomes  alkaline  (pH  11), 
whilst  with  an  excess  of  barium  chloride  it  becomes  acid  (pH  5). 
Theoretically  possible  types  of  interaction  between  adsorbed  water 
molecules,  its  constituent  ions,  and  ions  in  solution,  are  illustrated 
by  the  primary  adsorption  of  anions  by  hydrated  silica,  which 
shows,  in  contact  with  water,  a  marked  negative  charge  which  is 
decreased  by  the  addition  of  acids  and  increased  by  alkalis.  In 
reference  to  the  dependence  of  adsorption  on  the  degree  of  hydration 
of  a  substance,  it  is  shown  that  whilst  the  primarily  adsorbed  layer 
is  probably  only  one  molecule  thick,  the  adsorbed  water  molecules 
which  hvdrate  the  surface  form  a  layer  several  molecules  in  depth. 

J.  W.  B. 

Theory  of  Permeability  of  Membranes  for  Electrolytes. 

L.  Michael! s  (J.  Gen.  Physiol.,  1925,  8,  33 — 59). — Experiments  are 
described  on  the  diffusion  of  electrolytes  across  membranes,  such 
as  apple  skin,  parchment-paper  membrane,  and  dry  collodion, 
including  the  measurement  of  the  E.M.F.  developed.  The  velocity 
of  the  anions  is  much  reduced  as  compared  with  that  of  the  cations, 
and  in  the  case  of  membranes  of  collodion  and  apple  skin  there  is 
practically  complete  impermeability  to  anions.  The  theory  of  the 
diffusion  process  is  worked  out  in  detail  for  the  case  where  the 
velocities  of  the  two  ions  across  the  membrane  are  different  but 
finite,  and  also  where  the  membrane  is  permeable  to  anion  but 
impermeable  to  cation.  The  theoretical  results  are  compared  with 
those  of  experiment,  and  for  univalent  cations  it  is  found  that  the 
order  of  the  ionic  mobilities  through  a  collodion  membrane  is  the 
same  as  in  aqueous  solution,  but  that  the  differences  are  very  much 
increased.  For  example,  the  hydrogen  ion  has  a  mobility  approxim¬ 
ately  900  times  that  of  lithium  ion,  whereas  in  aqueous  solution  it  is 
only  ten  times  as  great.  Further,  it  appears  that  the  mobility  of 
bivalent  cations  is  very  small  and  indefinite,  whereas  that  of 
ter  valent  cations  is  of  the  same  order  as  that  of  univalent  cations. 
The  mobility  of  anions,  even  of  hydroxyl,  appears  to  be  exceedingly 
small,  if  not  zero.  W.  O.  K. 
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Electrical  Properties  and  Ionic  Permeability  of  Membranes. 
III.  Potential  Differences  at  Parchment  Membranes.  A. 

Fujita  ( Biochem .  Z.,  1925,  159,  370 — 378). — If  two  solutions  con¬ 
taining  different  concentrations  of  the  same  electrolyte  are  separated 
from  each  other  by  a  parchment  membrane,  the  potential  difference 
is  not  the  same  as  when  the  two  solutions  are  directly  in  contact. 
The  change  is  such  as  would  be  brought  about  if  the  mobility  of  the 
anions  had  been  diminished  to  a  larger  extent  than  that  of  the 
cations.  For  the  cations  the  effect  diminishes  in  general  with  rise 
in  valency,  but  is  very  small  in  the  case  of  hydrogen  ions.  For  the 
anions  the  effect  increases  with  rise  in  valency.  H.  D.  K. 

Cryoscopy  of  Solutions  of  Gases  in  Various  Solvents.  F. 

Garelli  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  120 — 124). — 
Cryoscopic  observations  on  solutions  of  gases  have  shown  their 
tendency  to  enter  the  solid  phase  (Garelli  and  Falciola,  A.,  1904, 
ii,  312).  In  the  present  work,  the  apparatus  used  is  of  the  usual 
Beckmann  type,  but  it  is  shut  off  from  the  atmosphere  and  pro¬ 
vided  with  a  side  tube  by  which  the  gas-stream  passes  into  the  sol¬ 
vent.  In  benzene  and  dimethylaniline,  acetylene  dissolves  in  the 
form  of  simple  molecules,  the  saturated  solutions  containing  0*744  g. 
and  0*737  g.  per  100  g.  of  the  respective  solvents.  The  following 
solubilities,  in  grams  of  acetylene  per  100  g.  of  solvent,  are  also 
obtained  :  in  aniline,  0*800  g. ;  in  cyclohexane,  0*3107  g. ;  in  nitro¬ 
benzene,  0*5537  g.  In  most  solvents,  nitrogen,  carbon  monoxide, 
and  “helium  first  produce  very  slight  elevations  of  m.  p.  On 
expelling  these  gases,  however,  this  higher  value  of  the  m.  p. 
generally  persists  and,  on  resaturation,  the  m.  p.  is  often  depressed. 
It  is  therefore  thought  that  the  elevation  is  due  to  the  removal  by 
the  gas-stream  of  slight  impurities  of  the  solvent  (cf.  Falciola,  A., 
1908,  ii,  1015).  In  benzene,  nitrogen  ultimately  gives  a  depression 
of  0*005°  and  nitric  oxide  one  of  0*04° ;  on  the  assumption  of  simple 
molecules  of  solute,  the  latter  corresponds  with  a  concentration  of 
0*235  g./lOO  g.  of  benzene.  In  bromoform,  nitrogen  and  nitric  oxide 
ultimately  give  depressions  of  0*005°  and  0*025°,  respectively ; 
nitrogen  in  nitrobenzene  depresses  the  m.  p.  by  0*005°  and  nitric 
oxide  gives  a  depression  of  0*135°,  whence  the  concentration  is 
0*058  g./lOO  g.  In  cyclohexane  the  depression  caused  by  nitrogen 
is  0*005°,  whilst  nitric  oxide  gives  0*225°,  the  concentration  thus  being 
0*337  g./lOO  g.  In  no  case  is  it  certain  that  helium  produces  a 
depression.  The  ultimate  depression  caused  by  carbon  monoxide 
in  benzene  is  0*03° ;  according  to  Just’s  absorption  coefficient,  the 
depression  should  be  0*032°.  In  nitrobenzene,  the  ultimate  depres¬ 
sion  is  0*025° ;  Just’s  value  is  0*022°.  Considering  the  high  con¬ 
stant  of  bromoform,  the  depression  of  0*02°  in  this  solvent  shows 
that  carbon  monoxide  is  practically  insoluble.  W.  E.  E. 

Hydration  of  Ions.  J.  Baborovsky  ( Chem .  Listy,  1925,  19, 
297 — 300). — Starting  from  the  assumption  that  the  hydrogen  ion  is 
attached  to  1  mol.  of  water,  the  author  deduces  from  the  results  of 
various  investigators  that  the  chlorine  ion  is  combined  with  6, 
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the  sodium  ion  with  22 — 25,  the  potassium  ion  with  10,  and  the 
lithium  ion  with  35  rnols.  of  water.  A.  R.  P. 

Uric  Acid.  III.  Nature  of  the  Hydrotropic  Super¬ 
saturated  Solution  of  Uric  Acid.  R.  Stern  ( Biochem .  Z.,  1925, 
159,  192 — 198). — Hydrotropically  dissolved  uric  acid  (in  presence 
of  “  atophan  ”)  causes  a  rise  in  the  concentration  of  hydrogen 
ions,  this  acid  being  dissociated  to  about  the  same  extent  as  when 
present  in  true  solution.  The  hydrotropic  effect  is  based  on  the 
formation  of  loosely  combined,  dissociating  compounds  between 
“  atophane  55  and  uric  acid  (cf.  this  vol.,  ii,  34,  196,  504). 

P.  W.  C. 

Electrolytes  in  Solutions  of  Low  Dielectric  Constant.  P. 

Gross  and  0.  Halpern  ( PhysiJcal.  Z .,  1925,  26,  636 — 642). — From 
Debye  and  Huckel’s  mathematical  development  of  the  theory  of 
inter-ionic  forces  in  solution  (A.,  1923,  ii,  459,  724 ;  this  vol.,  ii,  171), 
it  can  be  shown  that,  for  solutions  of  salts  in  liquids  of  low  dielectric 
constant  at  low  temperatures,  the  influence  of  the  ions  on  osmotic 
effects  may  be  not  only  small  but  even  negative.  The  solute  will 
thus  appear  to  be  associated,  the  apparent  association  increasing 
with  the  electrical  conductivity.  From  a  consideration  of  the 
thermodynamic  equilibrium  conditions,  it  is  shown  that  the  activity 
may  increase  with  decreasing  salt  concentration,  to  a  limit  not  of  1, 
but  of  co.  This  rapid  change  of  activity  with  concentration  should 
result  in  an  increase  of  ionisation  with  increasing  concentration 
giving  anomalous  concentration-conductivity  curves  which  display 
maxima  and  minima.  This  phenomenon  is  comparable  with  the 
increase  of  ionisation  of  a  weak  electrolyte  in  aqueous  solution  by 
the  addition  of  ions.  If  solvents  with  successively  decreasing 
dielectric  constants  are  considered,  the  concentration  at  which  the 
minimum  appears  ought  to  become  lower.  All  these  deductions, 
which  depend  solely  on  the  electrical  effect  postulated  between  the 
ions,  are  in  qualitative  agreement  with  experimental  facts. 

M.  S.  B. 

Colloidal  Oxide  of  Manganese.  A.  Anargyros  ( Compt .  rend., 
1925,181,  419 — 421). — Potassium  permanganate  in  the  presence  of 
sodium  protalbinate  was  reduced  by  means  of  sodium  arsenite  at  65 — 
70°,  giving  a  brown,  colloidal  solution  which  could  be  kept  for  more 
than  a  month.  The  amount  of  chlorine  liberated  from  hydrochloric 
acid  corresponded  with  the  formula  Mn203,  but  this  does  not  exclude 
the  possibility  of  a  mixture  of  other  oxides.  The  colloidal  solution 
rapidly  liberates  oxygen  from  hydrogen  peroxide,  acting  more 
rapidly  in  alkaline  than  in  neutral  solution.  E.  B.  L. 

Colloidal  Kaolin.  I.  Properties.  W.  J.  Pope  and  T.  M. 
Haines  ( Lancet ,  1925,  I,  1123 — 1124). — Kaolin  which  remained  in 
aqueous  suspension  for  a  week  was  flocculated  on  the  addition  of 
0-3%  of  hydrochloric  acid  or  1*3%  of  sodium  chloride.  It  is  a 
negative  colloid  and  adsorbs  iodine  and  basic  dyes. 

Chemical  Abstracts. 
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Colour  of  Colloidal  Silver  and  Mercury.  R.  Feick  (Ann. 
Physik,  1925,  [iv],  77,  573 — 596). — The  author  has  recalculated  the 
absorption  curves  for  silver  hydrosol  according  to  the  theory  of 
Mie  (cf.  Ann.  Physik,  1908,  [iv],  25,  377 ;  Muller,  ibid.,  1911, 
[iv],  35,  500).  He  concludes  that  this  theory  in  its  simplest  form  is 
not  in  agreement  with  the  experimental  results  (cf.  Zsigmondy,  A., 
1906,  ii,  679;  Schaum  and  Lang,  A.,  1921,  ii,  506;  Schaum  and 
Marx,  A.,  1922,  ii,  696).  However,  so  far  as  it  concerns  the  diffuse 
radiation  of  the  silver  particles  it  is  in  agreement  with  experiment ; 
the  conclusion  that  the  absorption  colour  should  be  complementary 
to  the  true  colour  of  the  particles  is  also  satisfied  in  this  case.  The 
extension  of  Mie’s  theory  proposed  by  Gans  (A.,  1912,  ii,  508; 
1920,  ii,  256 ;  Ann.  Physik,  1925,  [iv],  76,  29)  explains  some  of  the 
difficulties  met  with  in  the  application  of  the  simple  theory,  although 
the  complicated  phenomena  met  with  in  the  colours  of  the  photo¬ 
halides  are  still  unexplained.  In  this  connexion,  Weigert  has  pointed 
out  that  the  older  Maxwell-Garnett  theory  has  a  certain  range  of 
validity  (Z.  Physik,  1921,  5,  410).  The  radiation  and  absorption 
of  colloidal  mercury  are  calculated  from  the  results  of  Meyer  (Ann. 
Physik,  1910,  [iv],  31,  1017),  in  the  same  way  as  for  colloidal  silver. 
The  results  are  in  agreement  with  experiment  so  far  as  can  be  seen 
from  the  data  available,  which  are,-  however,  only  qualitative. 
The  spectrometric  results  and  the  determination  of  the  dispersity 
of  the  sols  is  difficult  owing  to  their  instability,  but  this  work  is 
proceeding.  The  author  discusses  the  reasons  why  complete  con¬ 
cordance  between  the  calculated  and  the  experimental  results  should 
not  be  expected.  T>.  C.  J. 

Chemical  Properties  of  Colloidal  Starch  Derivatives. 

Samec  (Compt.  rend.,  1925,  181,  477 — 479;  cf.  A.,  1921,  ii,  707). — 
By  heating  to  120°  and  fractional  electro-dialysis,  electrolyte-free 
sols  have  been  obtained  from  starch ;  these  differ  in  the  colour  pro¬ 
duced  with  iodine  (red  to  blue),  in  mol.  wt.  (90,000 — 156,000), 
and  in  protective-colloid  function.  The  colour  produced  with  iodine 
appears  to  be  independent  of  the  presence  of  electrolytes,  of  the 
degree  of  dispersion,  and  of  the  protective-colloid  properties. 

L.  F.  H. 

Sols  with  Non-spherical  Particles.  H.  Freundlich 
(2nd  Colloid  Symposium  Monograph,  1925,  46 — 56). — Vanadium 
pentoxide  sol  shows  the  Majorana  phenomenon  (double  refraction 
in  a  magnetic  field)  and  streaks  when  stirred ;  this  is  due  to 
“  dityndallism,”  which  is  consequent  on  the  elongated  shape  of 
the  particles — probably  rod-like  crystals.  Other  similar  phenomena 
are  discussed.  Chemical  Abstracts. 

Determination  of  the  Distribution  of  Size  of  Particles  in 
Emulsions.  A.  J.  Stamm  (2nd  Colloid  Symposium  Monograph , 
1925,  70 — 79). — The  principle  of  the  method  is  similar  to  that  of 
Wiegner  (Landw.  Versuchs-Stat.,  1918,  91,  41)  and  of  Ostwald  and 
Hahn  (A.,  1922,  ii,  205),  but  so  modified  and  improved  that  emul¬ 
sions  with  a  rising  dispersed  phase  may  be  studied,  e.g.,  benzene  in 
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soap  solutions.  The  distribution  curves  showing  particle  sizes  were 
obtained  from  the  experimentally  determined  accumulation  curves 
by  Svedberg’s  method,  and  duplicate  determinations  check  fairly 
well.  Changes  in  concentration  alter  the  maximum  but  slightly. 
Potassium  oleate  tends  to  give  emulsions  with  larger  drops  than 
potassium  palmitate ,  in  harmony  with  the  wedge  theory.  Homogen¬ 
isation  increased  dispersity  with  soaps,  but  broke  emulsions  with 
gelatin  or  fatty  acids  as  stabilisers.  Chemical  Abstracts. 

Oriented  Wedge  Theory  of  Emulsions.  W.  I).  Harkins 

and  N.  Beeman  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  631 — 637). — A 
continuation  of  previous  -work  by  Harkins  and  others.  The  size 
distribution  of  oil  particles  in  an  emulsion  is  the  same,  within  experi¬ 
mental  error,  whether  sodium,  potassium,  or  cassium  soaps  are  used 
as  emulsifying  agents.  When  water-in-oil  emulsions  are  produced 
by  soaps  of  bi-  or  ter-valent  metals,  the  distribution  of  the  water 
particles  is  the  same  as  that  of  the  oil  particles  in  the  former  cases. 
These  results  are  not  in  agreement  with  the  oriented  wedge  theory 
of  Langmuir,  for,  according  to  this,  the  size  of  the  particles  should 
decrease  with  increasing  size  of  the  positive  radical  in  the  soap. 
If  soaps  are  regarded  as  completely  ionised  there  is  little  ground  for 
supposing  that  the  shape  of  the  emulsifying  molecules  should  affect 
the  size  of  the  particles  produced.  A.  E.  M. 

General  Principles  of  Ion  Effects  on  Colloids.  L.  Michaelis 
{2nd  Colloid  Symposium  Monograph,  1924,  15  pp.). — The  addition 
of  ions  to  a  sol  may  produce  two  effects  :  (a)  electrostatic,  due  to  its 
fixation  by  adsorption  or  combination,  ( b )  hydrophilic  or  lyotropic, 
due  to  competition  for  water  between  micelles  and  dissolved  ions. 
In  the  first  case  an  electric  double  layer  may  be  produced  by  (a) 
appositional  adsorption,  the  ion  most  highly  adsorbed  determining 
the  particle  charge,  ( b )  dissociation  tendency  in  colloidal  particles, 
and  (c)  orientation  of  polar  water  molecules  at  indifferent  surfaces. 
Acidoids,  e.g.,  silicic  acid,  nucleic  acid,  resin  acids,  are  insoluble, 
but  tend  to  dissolve,  and  in  the  absence  of  easily  adsorbable  ions 
form  a  layer  of  hydrogen  ions  which  may  have  diffusity,  but  need  not 
be  unimolecular :  they  tend  to  emit  hydrogen  ions  and  become 
negative.  Gelatin,  casein,  etc.  may  be  termed  ampholytoids ; 
cellulose,  collodion,  agar,  gas  bubbles,  etc.  form  double  layers  with¬ 
out  active  participation  of  the  colloidal  phase.  It  is  tentatively 
supposed  that  hydroxyl  ions  have  a  greater  capillary  activity  than 
hydrogen  ions,  so  that  any  aqueous  interface  will  be  charged  nega¬ 
tively  against  the  mass  of  water,  unless  forces  come  into  play  which 
disturb  the  distribution  spontaneously  aimed  at.  Orientation  of 
water  molecules  at  the  interface  might  account  for  the  charge. 
Although  flocculation  by  electrolytes  usually  involves  adsorption, 
hydrochloric  acid  coagulates  mastic  sol  by  suppressing  its  tendency 
to  emit  hydrogen  ions ;  in  most  other  cases  !<  exchange  adsorption 
occurs.  The  hydrogen  ion  is  exceptional  in  its  power  of  reducing 
swelling,  e.g.,  of  agar,  its  effect  exceeding  that  of  tervalent  ions. 

Chemical  Abstracts. 
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Coagulation  of  a  Colloidal  Solution  by  Hydrogen  Ions. 

A.  B.  Weir  (J.  Chem.  Soc.,  1925,  127,  2245— 2248).— Prussian-blue 
sols  were  precipitated  by  sulphuric,  hydrochloric,  citric,  and  acetic 
acids,  and  the  pK  of  the  supernatant  liquid  was  determined  by  means 
of  a  hydrogen  electrode  when  precipitation  was  just  complete. 
The  values  for  the  first  three  acids  were  nearly  equal  (1-80 — 1-91), 
but  for  acetic  acid  the  pH  was  higher  (2*27).  In  the  absence  of  the 
colloid  the  same  concentrations  of  acid  have  slightly  lower  pK 
values,  indicating  adsorption  by  the  colloid.  A  more  dilute  Prussian- 
blue  sol,  prepared  by  grinding  with  water  without  the  addition  of 
acid,  was  precipitated  by  oxalic  acid  at  ps  0*8 — 0-9,  compared  with 
2-6  for  hydrochloric  acid.  A.  G. 

Precipitation  of  Colloidal  Gold  by  Proteins.  H.  A.  Krebs 
( Biochem .  Z.,  1925,  159,  311 — 324). — Colloidal  gold  may  be  precipit¬ 
ated  either  as  a  result  of  mutual  precipitation  of  the  two  oppositely 
charged  colloids  or  by  the  formation  of  a  protein-gold  complex  as 
a  result  of  adsorption  of  the  gold  by  the  protein.  For  the  first  type 
of  precipitation,  the  acidity  of  the  medium  must  be  greater  than  that 
of  the  isoelectric  point  of  the  protein.  Precipitation  occurs  only 
when  the  quantities  of  protein  are  small  (0-002  mg.  per  10  c.c.  of  gold 
solution),  is  mostly  irreversible,  and  is  indicated  in  all  cases  by 
colour  changes  of  the  gold  and  the  formation  of  a  small  amount  of 
blue  precipitate.  For  the  second  type,  the  formation  of  the  protein- 
gold  complex  takes  place  with  any  concentration  of  protein,  is  com¬ 
pletely  reversible  on  the  addition  of  acid  or  alkali  (so  long  as  the 
pH  is  outside  the  isoelectric  zone),  and  is  indicated  by  the  appear¬ 
ance  of  cloudiness  followed  by  precipitation  of  coarse,  red  particles. 
It  is  often  possible  to  obtain  both  types  simultaneously.  The  work 
is  extended  to  a  consideration  of  the  effect  of  collpidal  protein  on 
colloidal  solutions  of  gum  mastic.  P.  W.  C. 

Influence  of  Some  Stable  Colloids  on  the  Flocculation  of 
Sols  and  Suspensions.  A.  Boutaric  and  (Mlle.)  G.  Perreatx 
(Compt.  rend.,  1925, 181,  511 — 513). — The  action  of  varying  amounts 
of  gum  arabic,  gelatin,  albumin,  casein,  and  dextrin  on  negatively 
charged  suspensions  has  been  examined.  In  most  cases  addition 
of  small  amounts  of  the  colloid  renders  sols  more  sensitive  to  the 
action  of  electrolytes.  With  larger  quantities  the  increase  in 
sensitivity  falls  gradually  to  zero  and  still  larger  quantities  cause  the 
appearance  of  a  more  or  less  definite  protective  action.  Very  large 
additions  of  colloid,  however,  cause  flocculation  of  the  sols  even  in 
the  absence  of  electrolytes  (cf.  this  vol.,  ii,  526).  It.  A.  M. 

Protective  Action  of  Soaps  and  Further  Evidence  in  Favour 
of  the  Chemical  Theory  of  Adsorption.  III.  S.  S.  Bhatnagar, 
M.  Prasad,  and  D.  C.  Bahl  ( J .  Indian.  Chem.  Soc.,  1925,  2,  11 — 22 ; 
cf.  this  vol.,  ii,  293). — The  protective  action  of  soap  on  sols  of  arsenic, 
antimony,  and  cadmium  sulphides  has  been  examined  for  various 
concentrations  of  soap,  the  drop  pipette  method  (cf.  Donnan,  A., 
1900,  ii,  201)  being  employed.  The  surface  tension  of  soap  solutions 
decreases  with  increasing  concentration  of  the  soap,  but  in  the 
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case  of  the  sulphide  sols  the  colloidal  particles  produce  no  change 
in  the  surface  tension  of  the  dispersion  medium.  When  the  soap 
solution  and  the  sol  are  mixed,  the  concentration  of  the  soap  as 
indicated  by  the  drop  number  is  greatly  reduced,  affording  evidence 
of  the  adsorption  of  the  soap  molecules  by  the  particles  of  the 
sulphide  sols.  Similar  results  were  obtained  with  various  solid 
absorbents.  The  ratio  of  the  amount  of  soap  adsorbed  to  the 
quantity  of  solid  employed  decreases  as  the  concentration  of  the  soap 
solution  is  decreased.  The  adsorbed  soap,  although  shown  by 
chemical  tests  to  be  present  in  the  washed  coagula  after  the  colloidal 
solutions  had  been  coagulated  by  a  0-1  Absolution  of  barium  chloride, 
loses  its  property  of  dissolving  in,  and  lowering  the  surface  tension 
of  water,  since  the  drop  numbers  for  the  aqueous  extracts  of  the 
coagula  are  the  same  as  for  pure  water.  Experiments  on  the 
adsorption  of  dyes  by  fine  precipitates  gave  similar  results,  the 
adsorbed  dye  losing  its  capacity  to  dissolve  in  water.  These  facts 
support  the  chemical  theory  of  adsorption.  J.  W.  B. 

Hydrophilic  Effect  of  Ions  on  Agar  and  Protoplasmic 
Components.  D.  T.  MacDougal  and  B.  L.  Clarke  ( Science , 
1925,  62,  136 — 137). — Sodium,  potassium,  calcium,  and  mag¬ 
nesium  chlorides,  at  0-001 — 0-00001,  cause  excessive  hydration 
of  sections  of  agar;  the  effects  of  the  cations  are  distinctive,  and 
differences  are  shown  by  the  nitrate  and  sulphate  ions.  Excessive 
swelling  was  observed  with  0 -000 lAb  hydrochloric  acid,  in  solutions 
containing  weak  hydroxides,  glycine,  histidine,  phenylalanine, 
asparagine,  or  alanine  over  the  range  pK  42 — 11.  A.  A.  E. 

Kino-ultramicroscope.  E.  0.  Kraemer  (2nd  Colloid  Sym¬ 
posium  Monograph,  1925,  57 — 69). — Various  colloid  phenomena  were 
studied  with  the  kino-ultramicroscope.  With  gelatin  the  viscosity 
appears  to  increase  gradually,  although  in  the  later  stages  the 
motion  appears  to  be  localised  more  than  would  correspond  with  a 
simple  viscosity  effect;  with  magnesium  arsenate  and  dibenzoyl- 
cystine  gel  formation  occurs  comparatively  suddenly  following  an 
induction  period  which  probably  corresponds  with  an  initial  state  of 
supersaturation  followed  by  condensation.  In  the  last-named 
case,  moving  fibres  were  observed.  Gelatin  gel  shows  local  preferen¬ 
tial  melting.  An  alkaline  solution  of  bismuth  tartrate  is  reduced 
by  light,  and  a  Carey  Lea  silver  solution  is  coagulated  by  light. 
In  the  initial  stages,  the  aggregation  of  particles  seems  to  be  spon¬ 
taneously  reversible,  so  that  the  union  between  particles  in  agglomer¬ 
ates  must  be  loose  and  flexible.  Chemical  Abstracts. 

Polar  Emulsifying  Agents.  H.  N.  Holmes  and  H.  A. 
Williams  (2nd  Colloid  Symposium  Monograph,  1925,  135 — 137). — 
In  a  clean  bottle,  2  c.c.  of  methyl  alcohol  give  an  emulsion  stable 
for  at  least  a  week  with  10  c.c.  of  water  and  10  c.c.  of  benzene,  the 
methyl  group  being  apparently  oriented  towards  the  benzene,  and 
the  hydroxyl  group  towards  the  water.  Good  results  wrere  also 
obtained  with  stearic,  palmitic,  oleic,  linoleic,  and  linolenic  acids, 
sodium  p-naphthylaminesulphonate,  benzonitrile,  or  rancid  fats  as 
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emulsifying  agent,  slight  effects  with  phenol,  butyl  alcohol,  resorcinol, 
sulphonic  acids,  or  neutral  fats,  and  negative  results  with  higher 
alcohols,  glycol,  glycerol,  sugars,  naphthols,  benzyl  alcohol,  ketones, 
nitro  and  amino  compounds.  Oleic  acid  lowers  the  surface  tension 
benzene /water,  but  not  benzene/air,  and  should  accumulate  as  a 
film  at  the  interface.  Molecular  association  does  not  seem  to  be  a 
factor.  There  is  a  great  difference  in  the  emulsifying  powers  of 
the  soaps  and  the  lower  alcohols ;  certain  substances  in  true  solution 
form  distinct  emulsions.  Chemical  Abstracts. 

Plasticity  in  Colloid  Control.  E.  C.  Bingham  {2nd  Colloid 
Symposium  Monograph,  1925,  106 — 113). — The  formula  V= 
lt(F—f)r,  where  g  is  the  mobility,  i.e.,  the  reciprocal  of  the  con¬ 
sistency,  F  the  shearing  stress,  and  r  the  distance  between  the 
shearing  planes,  is  probably  applicable  over  a  wide  range  of  shearing 
stresses.  In  suspensions  the  flow  is  a  linear  function  of  the  shearing 
stress,  and  is  independent  of  the  dimensions  of  the  instrument ;  for 
emulsoids  this  is  not  the  case.  The  distinction  is  ascribed  to  two 
causes  providing  the  internal  friction  :  diffusional  viscosity,  result¬ 
ing  from  inter -diffusion  of  molecules  having  different  amounts  of 
transitional  energy,  and  collisional  viscosity  caused  by  actual  spatial 
interference  as  the  layers  are  sheared  over  each  other.  In  suspen¬ 
sions  a  third  cause  is  the  rotation  of  the  particles  in  the  shearing 
process.  In  many  cases  m.  p.  is  without  scientific  value. 

Chemical  Abstracts. 

Mobility  of  the  Particles  in  Gold  Hydrosols.  P.  A.  Thiessen 
and  J.  Heumann  ( Z .  anorg.  Chem.,  1925,  148,  382 — 390). — The 
mobility  of  the  particles  in  gold  hydrosols  is  about  3  X 10'4  cm. /sec. 
under  a  potential  gradient  of  1  volt /cm.,  and  is  independent  of  their 
size  and  of  the  method  of  preparation  of  the  sols.  Prolonged 
dialysis  and  protective  colloids  (e.g.,  gum  arabic)  are  also  without 
influence.  Addition  of  sodium  carbonate  raises  the  mobility,  prob¬ 
ably  because  of  the  adsorption  of  hydroxyl  ions ;  addition  of  electro¬ 
lytes  such  as  barium  and  strontium  chlorides  diminishes  the  mobility, 
coagulation  setting  in  before  the  particles  are  completely  discharged. 

S.  K.  T. 

Influence  of  Neutral  Salts  on  the  Combination  of  Gelatin 
with  Acids.  J.  Csap6  ( Biochem .  Z.,  1925,  159,  53 — 57). — The 
capacity  of  gelatin  to  combine  with  sulphuric,  nitric,  and  hydro¬ 
chloric  acids  is  increased  by  K*,  Na‘,  Ba“,  Cav,  in  ascending  order, 
and  by  Cl',  N03',  I',  but  is  diminished  by  S04".  The  amount  of 
acid  absorbed  in  0-02 — 0-03A-sulphuric  acid  is  less  than  in  the  same 
concentration  of  hydrochloric  acid.  E.  C.  S. 

Effect  of  Temperature  on  the  Hygroscopicity  of  Hydrogels 
of  Aluminium  Oxide,  Ferric  Oxide,  and  Silica.  B.  Aarnio 
{Geol.  Kommiss.  Finland  Geotekn.  Meddel.,  1920,  No.  25,  1 — 12; 
from  Chem.  Zentr.,  1925,  ii,  525). — Hydrated  ferric  oxide  precipit¬ 
ated  by  ammonium  hydroxide  contains,  after  drying  at  100°,  10% 
of  water  and  has  a  hygroscopic  coefficient  of  34%.  At  200°,  the 
corresponding  values  are  1-5%  and  42%  ;  at  300°,  1%  and  29-6%  ; 
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at  700°,  it  becomes  anhydrous  and  completely  loses  its  hygroscopicity. 
The  hygroscopic  coefficient  of  hydrated  aluminium  oxide  is  24%  at 
100°,  45%  at  400°,  44%  at  800°,  17%  at  1000°,  and  0-53%  at  1200°. 
At  the  last  temperature,  the  water  content  is  0-2%.  The  hygro¬ 
scopic  coefficient  of  hydrated  silica  is  41%  at  100°,  56%  at  200°, 
45%  at  400°,  50%  at  500°,  0-62%  at  1000°,  and  0-5%  at  1100°. 

G.  W.  R, 

Electrodialysis  of  Agar.  Preparation  of  the  Free  Agar 
Acid.  W.  F.  Hoffman  and  R.  A.  Gortner  ( J .  Biol.  Chem., 
1925,  65,  371 — 379). — Electrodialysis  of  a  suspension  of  agar  for 
18  hrs.  resulted  in  almost  complete  removal  from  the  latter  of 
calcium,  but  there  was  no  change  in  the  sulphur  or  silicon.  The 
resulting  agar  acid,  in  approximately  0*78%  solution,  had  jhi  2-475 
and  was  about  56%  ionised.  All  the  sulphur  is  in  the  form  of 
sulphuric  acid,  and  the  formula  is  therefore  probably  R'O'SOg'OH, 
where  R  is  a  polysaccharide  residue.  Titration  data  and  the  per¬ 
centage  of  alkaloid  in  the  alkaloid  compounds  of  the  acid  indicate 
that  the  mol.  wt.  of  the  latter  is  about  3000.  Neutralisation  of 
sols  of  the  acid  with  inorganic  or  organic  bases  gives  rise  to  rigid 
gels.  C.  R.  H. 

Mechanism  of  the  Liesegang  Phenomenon.  A.  Steopoe 
{Bui.  Soc.  Bomana  Stiinte,  1924,  27,  51 — 58). — The  mechanism 
of  the  formation  of  Liesegang  rings  in  extremely  thin  gelatin  layers 
containing  potassium  chromate  on  the  addition  of  a  drop  of  silver 
nitrate  solution  is  discussed.  Under  the  microscope,  these  rings 
are  seen  to  consist  of  several  bands  separated  by  a  very  narrow  band 
of  clear  gel  and  each  ring  is  separated  from  the  next  by  a  wider  band 
of  clear  gel.  The  origin  of  these  phenomena  is  ascribed  to  three 
causes,  viz.,  a  diminution  of  the  viscosity  of  the  gel  caused  by  a  slight 
increase  in  temperature  due  to  the  heat  of  reaction,  the  diffusion  of 
the  water  added  with  the  silver  nitrate,  and  the  greater  velocity  of 
diffusion  of  the  silver  ion  compared  with  the  chromate  ion.  These 
factors  contribute  towards  periodic  denudation  of  the  solution  in 
chromate  ions  so  that  the  silver  chromate  is  deposited  in  rings  sur¬ 
rounding  the  drop  of  silver  nitrate  solution.  This  explanation  is 
in  accord  with  the  fact  that  the  central  bands  of  each  ring  are  denser 
than  the  outside  bands.  A.  R.  P. 

Electro-ultrafiltration.  H.  Bechhold  (Z.  Elektrochem., 
1925,  31,  496 — 497). — An  apparatus  for  the  accelerated  removal 
of  crystalloids  from  colloidal  solutions  is  described,  which  involves 
a  combination  of  ultrafiltration  and  electro- dialysis.  A  comparison 
between  the  results  obtained  by  its  use  and  those  obtained  by  other 
methods  is  distinctly  favourable  to  the  former.  N.  H.  H. 

Equilibrium  of  Carbon  Dioxide  with  Carbon  Monoxide  and 
Oxygen  in  the  Corona  Discharge.  G.  L.  Wendt  and  M. 
Farnsworth  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2494 — 2500). — • 
C  arbon  dioxide  or  a  mixture  of  carbon  monoxide  and  oxygen  under 
the  influence  of  the  corona  discharge  reaches  an  equilibrium  corre¬ 
sponding  with  the  decomposition  of  28-54%  of  the  carbon  dioxide  ; 
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thermodynamically  this  would  correspond  with  a  temperature  of 
2600°,  whereas  the  temperature  in  the  corona  was  not  more  than 
about  35°.  W.  T. 

Dissociation  Constants  of  Organic  Complexes.  H.  Ley  and 

R.  Gratj  [and,  in  part,  W.  Emmerich]  ( Ber 1925,  58,  [5],  1765 — 
1775;  cf.  Ley  and  Pfeiffer,  A.,  1921,  i,  335). — The  dissociation 
constants  of  additive  compounds  of  amines  with  trinitrobenzene 
have  been  determined  from  measurements  of  the  solubility  of  the 
latter  in  solutions  of  the  amine  in  chloroform  at  17-5°.  The  additive 
compounds  of  dimethylaniline  and  dimethyl-p-toluidine  with  tri- 
nitrobenzene  are  very  extensively  dissociated,  so  that  the  intense 
colour  of  the  solutions  is  remarkable.  Dimethyl-o-toluidine  de¬ 
presses  the  solubility  of  trinitrobenzene  in  chloroform :  in  this 
case,  the  solubility  effect  which  reduces  the  concentration  of  the 
nitro  derivative  in  the  saturated  solution  and  the  complex  form¬ 
ation  effect  (which  is  only  very  slight)  are  superposed.  A  similar 
solubility  effect  is  observed  with  the  dimethylxylidines  in  which 
at  least  one  methyl  group  is  contiguous  to  the  dimethylamino 
group.  The  dissociation  constants  of  the  compounds  of  trinitro¬ 
benzene  with  dimethylaniline  and  dimethyl-o-toluidine  have  also 
been  determined  photometrically,  the  results  being  in  fair  agree¬ 
ment  with  those  given  by  the  previous  method,  but  the  procedure 
is  not  completely  satisfactory  for  compounds  which  are  so  con¬ 
siderably  dissociated.  Determinations  of  the  dissociation  constants 
are  also  obtained  from  the  apparent  mol.  wts.  of  the  additive 
compounds  in  boiling  chloroform.  The  results  agree  in  order  of 
magnitude  with  those  of  the  photometric  method,  but  are  some^ 
what  smaller  than  those  of  the  solubility  method.  H.  W. 

Heterogeneous  Equilibria  between  Tungsten  and  Oxygen,, 
and  Tungsten  and  Water  Vapour  at  High.  Temperatures.. 

H.  Alterthtjm  and  P.  Koref  (Z.  Elektrockem.,  1925,  31,  508 — 
511). — The  calculations  of  Wohler  (A.,  1917,  ii,  455;  1921,  ii, 
633  ;  1923,  ii,  471)  for  the  equilibria  between  tungsten  and  oxygen 
and  between  tungsten  and  water  vapour  do  not  take  into  account 
the  vaporisation  of  the  oxides  of  tungsten  at  high  temperatures. 
The  heats  of  vaporisation  of  the  oxides  have  been  calculated  from 
the  modified  Trout  on's  law.  The  disappearance  of  the  oxide  film 
from  the  tungsten  filament  in  a  lamp,  and  the  appearance  of  the 
Tyndall  effect  in  the  gas  space  are  used  to  estimate  the  b.  p. 
The  equilibrium  constants  are  calculated  from  the  heats  of 
vaporisation  by  the  Nernst  heat  theorem.  They  show  that  with 
rise  of  temperature  the  action  of  oxygen  on  tungsten  decreases, 
whilst  that  of  water  vapour  increases  greatly.  N.  H.  H. 

Magnetic  Transformation  Points  in  the  System  Ferric 
Oxide-Magnesia.  H.  Forestier  and  G.  Chaitdron  (Compt. 
rend.,  1925,  181,  509 — 511;  cf.  this  vol.,  ii,  534). — The  variation 
with  temperature  of  the  magnetic  transformation  point  (t.  p.)  of 
mixtures  of  ferric  oxide  and  magnesia  has  been  studied  by  the 
direct  method  of  Curie  and  by  a  differential  dilatometric  method. 
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When  the  proportion  of  ferric  oxide  is  between  2%  and  50%,  the 
t.  p.  remains  constant  at  310°,  and  the  compound  Fe203,Mg0  exists 
in  the  free  state.  Between  50%  and  56%  of  ferric  oxide  the  t.  p. 
rises  to  400°  and  a  solid  solution  of  the  double  compound  in  ferric 
oxide  is  formed.  Between  56%  and  100%  of  ferric  oxide  the  t.  p. 
of  pure  ferric  oxide  at  675°  is  always  observed.  Magnesium  ferrite 
is  stable  below  its  m.  p.  (1700°).  Magnetic  ferrites  of  nickel, 
calcium,  and  cadmium  have  been  prepared  by  the  general  method 
of  adding  sodium  hydroxide  to  a  mixture  of  chlorides  and  strongly 
heating  the  precipitate.  Nickel  ferrite  shows  a  magnetic  t.  p.  at 
590°  and  is  stable  at  high  temperatures.  Cadmium  and  calcium 
ferrites  lose  their  magnetic  properties  irreversibly  when  heated  at 
400°  and  700°,  respectively.  R.  A.  M. 

Chemical  Equilibrium  between  Lead  Sulphide  and  its 
Roasting  Products.  III.  R.  Schenck  (Z.  anorg.  Chem.,  1925, 
148,  351 — 368 ;  cf.  this  vol.,  ii,  419). — The  nine  possible  bivariant 
equilibria  with  lead  sulphide  in  the  gaseous  phase  are  considered 
and  the  conditions  necessary  for  the  formation  of  various  products 
are  outlined.  Some  of  the  diagrams  previously  given  are  modified. 
[Cf.  B.,  Dec.  24th.]  ‘  S.  K.  T. 

Equilibria  in  Fused  Salts  (Reactions  between  Alloys  of 
Alkali  and  Alkaline-earth  Metals  and  their  Chlorides). 

K.  Jellinek  ( Z .  Elektrochem.,  1925,  31,  542 — 545). — When  fused 
chlorides  are  electrolysed  with  cathodes  of  molten  lead,  tin,  anti¬ 
mony,  and  bismuth  or  carbon  anodes,  equilibria  are  attained  between 
the  salt  and  the  cathodic  alloy  of  its  base.  A  number  of  binary 
mixtures  of  chlorides  have  been  thus  examined.  When  alkalis 
alone  or  alkaline  earths  alone  are  concerned,  quotients  such  as 
(Ba)(CaCl2)/(Ca)(BaCl2)  are  found  constant.  With  mixed  alkalis 
and  alkaline  earths,  however,  the  equilibrium  constant  takes  the 
form  (Na2)(BaCl2)/(Ba)(Na2Cl2).  Hence  molten  alkali  metals  and 
alkali  chlorides  appear  to  be  associated  to  double  molecules. 

W.  A.  C. 

Camphor  and  Nitrophenols.  N.  N.  Efremov  (Bull.  Acad. 
Sci.  St.  Petersbourg,  1919,  13,  255 — 286;  from  Chem.  Zentr.,  1925, 
ii,  523 — 524). — The  author  presents  the  following  data  for  the 
eutectic  points  of  camphor  with  certain  compounds,  the  molecular 
percentage  in  the  eutectic  mixture  of  the  compound  mentioned 
being  given  in  each  case.  With  o-nitrophenol,  1T8°  and  45-5%, 
z— 8;  with  ra-nitrophenol,  16°  and  4T5% ;  with  nitrophenol,  —2° 
and  about  36%;  with  2  : 4-dinitrophenol,  69-3°  and  30-7%,  z— 
6-5;  with  picric  acid,  66*4°  and  30-5%,  z=3*8;  with  2-nitro- 
resorcinol  (m.  p.  84-8°),  4-63°  and  39*3%,  z=about  1T0;  with 
2  :  4-dinitroresoreinol  (m.  p.  142*3°),  47*2°  and  29% ;  2:4:  6-tri- 
nitroresorcinol,  82*6°  and  25*3%,  z=16;  with  nitroquinol,  26*4° 
and  33*2%  ;  with  3-nitropyrocatechol  (m.  p.  83*8°),  25*8°  and  38%. 
In  no  case  was  there  any  indication  of  the  formation  of  a  com¬ 
pound.  Photomicrographs  are  given  for  some  of  the  systems. 

G.  W.  R. 
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^  Binary  System  consisting  of  o-Cresol  and  p-Cresol.  A.  E. 

Httt,  and  I.  Mosbacher  (J.  Amer.  Chem.  Soc.,  1925,  47,  2544 — 
2545). — Evidence  has  been  obtained  of  the  formation  of  a  1:1 
compound  with  a  congruent  m.  p.  of  7-8°  existing  between  the 
limits  of  37%  and  59%  of  o-cresol.  The  eutectics  of  the  compound 
with  o-cresol  and  n-cresol,  respectively,  are  at  0°  and  1-57°. 

W.  T. 

Ternary  System  Sodium  Metasilicate-Calcium  Meta¬ 
silicate-Silica.  G.  W.  Morey  and  N.  L.  Bowen  ( J .  Soc.  Glass 
Tech.,  1925,  9,  226 — 262). — The  system  Na2Si03-CaSi03-Si02  has 
been  studied  by  heating  the  glasses  at  definite  temperatures  until 
in  equilibrium  and  then  quenching.  From  the  results  the  ternary 
diagram  and  the  binary  diagrams  Na2Si03-Si02,  Na2Si03— CaSi03, 
and  Na2Si205-Na20,2Ca0,3Si02  were  constructed.  In  addition  to 
the  known  compounds  Na2Si03,  Na2Si205,  CaSi03,  and  Si02,  three 
new  substances  were  obtained,  namely,  (1)  2Na20,Ca0,3Si02,  giving 
isometric  pyritohedral  crystals,  refractive  index  (n)=l*571,  which 
decompose  at  1141°  to  (2)  Na20,2Ca0,3Si02 ;  this  forms  crystals 
of  indeterminate  symmetry,  showing  twinning,  with  ny  =  1*599, 
na  =  1-596,  (3)  Na20,3Ca0,6Si02,  orthorhombic  crystals  with  ny  — 
1-579,  na  — 1-564,  2V  about  75°.  Many  mixtures  within  the  region 
solidify  at  the  ternary  eutectic  CaO  5-2%,  Si02  73*5%,  and  at  a 
temperature  of  725°.  Outside  the  above  region,  the  compounds 
Na4Si04  and  Na20,Ca0,Si02  have  been  prepared.  Comparison  of 
the  results  with  published  surface  tension  and  viscosity  data  affords 
no  evidence  of  correlation  between  the  equilibrium  relations  and 
these  properties.  [Cf.  B.,  1925,  921.]  A.  Cotjsen. 

Dehydrogenation  of  Methyl  Alcohol  and  Formaldehyde 
with  Copper  as  Catalyst.  Conditions  of  Equilibrium  in  the 
System  CH20:==i:C0+H2.  J.  C.  Ghosh  and  J.  N.  Chakravarty 
(< J .  Indian  Chem.  Soc.,  1925,  2,  142 — 149;  cf.  Ghosh  and  Mali, 
this  vol.,  i,  116). — The  equilibrium  attained  in  the  dehydrogenation 
of  methyl  alcohol  in  the  presence  of  a  copper  catalyst  between 
temperatures  ranging  from  155°  to  350°  has  been  studied  by  a 
static  method  similar  to  that  employed  by  Rideal  (A.,  1921,  i,  389). 
It  is  found  that  the  yield  of  formaldehyde  and  its  decomposition 
into  carbon  monoxide  and  hydrogen  depend  more  on  the  nature 
of  the  catalyst  than  on  the  rate  of  flow.  The  observed  equilibrium 
constants  for  the  reaction  CH3*0H^^=CH20+H2  are  not  in  agree¬ 
ment  with  the  theoretical  values,  but  for  the  reaction  CII20 
CO+H2  the  experimental  data  are  satisfactorily  represented  by 
the  equation  logl0Kp=  —  11800 /4-571T+T75  log10  71— 0-001T+ 
0-3.  The  most  probable  value  for  the  chemical  constant  of  carbon 
monoxide  is  2-7.  J.  W.  B. 

Phase  Rule  and  its  Application  to  Problems  of  Lumines¬ 
cence  and  Ionisation  of  Gases.  M.  Saha  (J.  Indian  Chem.  Soc., 
1925,  2,  49 — 60). — A  theoretical  paper  in  which  the  thermal  ionis¬ 
ation  of  the  elements  is  considered  from  the  thermodynamic  point 
of  view.  The  ionisation  of  calcium  in  a  closed  vessel  and  in  an 
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atmosphere  containing  an  excess  of  electrons,  as  represented  by 
Ca^=±^Ca+-f  e,  Ca+^=±:Ca+  +  +e,  is  discussed.  Reference  is  made  to 
the  range  within  which  certain  metastable  states  may  occur. 

J.  W.  B. 

Thermodynamic  Properties  of  Calcite  and  Aragonite. 

H.  L.  J.  Backstrom  (J.  Amer.  Chem.  Soc.,  1925,  47,  2432—2442).— 
The  heats  of  solution  of  calcite  and  aragonite  in  A-hydrochloric  acid 
and  in  the  same  acid  saturated  with  carbon  dioxide  have  been 
determined.  These  data  give  the  heat  of  transformation  of  aragonite 
into  calcite  at  298°  Abs.  as  30it20  cal. /mol. ;  this  corresponds  with 
a  change  of  074^0-2  entropy  unit  per  mol.  The  third  law  of 
thermodynamics  gives  22-3  and  19-9  for  the  entropies  of  calcite 
and  aragonite  under  standard  conditions,  respectively,  the  difference 
being  2-4.  This  value  is  probably  inaccurate  because  of  an  error 
in  the  specific  heat  curve  for  calcite  at  low  temperatures,  which  is  not 
in  agreement  with  the  Debye  equation.  The  difference  of  entropy 
derived  from  solubility  measurements  is  2-9  units,  but  reasons  are 
given  for  not  accepting  this  value.  The  calibration  of  thermo¬ 
couples  for  use  in  calorimetric  work  is  discussed.  W.  T. 

Higher  Oxides  of  Silver.  II.  Ag202.  F.  Jirsa  (Chem. 
Listy,  1925,  19,  300 — 306). — The  active  oxygen  content  of  silver 
dioxide  may  be  accurately  determined  by  means  of  the  reaction 
Ag202-f  N2H4— 2Ag+2H20+N2.  The  heat  of  formation  of  silver 
perchlorate,  calculated  from  the  heats  of  reaction  of  silver  per¬ 
chlorate  in  aqueous  solution  with  hydrochloric,  hydrobromic,  and 
hydriodic  acids,  is  (Ag,  Cl,  40  aq.)=12,622  cal.  From  the  heats 
of  reaction  of  silver  monoxide  and  dioxide  with  perchloric  acid  the 
heat  of  formation  of  the  dioxide  is  2 Ag202 = 2 Ag20 +  02  -f-  2000  cal. 
This  value  agrees  with  that  calculated  from  the  heats  of  reaction 
of  silver  oxides  with  nitric  acid  and  with  hydrazine.  The  heat  of 
formation  of  the  dioxide  from  its  elements  is  — 5440  cal.,  and  its 
dissociation  pressure  at  25°  is  1-37  xlO3  derived  from  the  Nernst 
equation.  The  dioxide  yields  a  continuous  series  of  solid  solutions 
with  the  monoxide  formed  by  its  decomposition,  and  its  dissociation 
ceases  in  the  presence  of  water  as  soon  as  the  liquid  is  saturated  with 
silver  hydroxide.  A.  R.  P. 

Decomposition  of  Metallic  Sulphates  by  Heat.  (Mile.)  G. 
MIarchal  (J.  Chim.  phys.,  1925,  22,  412 — 431). — Reactions  of  the 
types  (i)RS04^^R0+S03,  (ii)3MnS04^^:Mn304+2S03+S02,and 
(iii)  2Ag2S04^^2Ag2+2S03+02,  followed  by  2S03^=^2S02+02, 
have  been  studied  with  reference  to  the  conditions  under  which  the 
systems  become  univariant.  Using  the  equation  of  Bodenstein 
and  Pohl  (cf.  A.,  1905,  ii,  581)  to  find  Kc>  expressions  are 
derived  in  each  case  for  calculating  the  partial  pressures  of  the 
sulphur  trioxide,  dioxide,  and  oxygen  from  the  measured  total 
pressure.  The  sulphates  were  heated  in  a  platinum- wire- wound 
furnace  in  a  vacuum  and  the  equilibrium  pressures  measured. 
Results  are  quoted  for  the  sulphates  of  silver,  manganese,  nickel, 
cobalt,  cadmium,  beryllium,  and  magnesium  at  temperatures  around 
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1000°,  showing  that  conditions  for  a  univariant  equilibrium  are 
obtained.  L.  S.  T. 

Apparent  Molecular  Heat  and  Viscosity  of  Solutions  of 
Naphthalene  in  Organic  Solvents.  N.  de  Kolossovsky  (Bull. 
Soc.  Chim.  Belg.,  1925,  34,  221 — 231).— The  method  suggested  for 
the  derivation  of  the  apparent  molecular  heat  of  dissolved  substances 
(cf.  this  vol.,  ii,  879)  has  been  applied  to  the  determination  of  the 
apparent  molecular  heat  of  naphthalene  in  benzene,  toluene, 
chloroform,  and  carbon  tetrachloride  solutions.  Using  the  author’s 
formula,  the  values  obtained  for  various  solvents  from  the  data  of 
Forch  (A.,  1903,  ii,  632)  all  approximate  closely  to  44  cal.,  whence  it 
follows  that  the  work  necessary  to  overcome  the  viscosity  is  equal 
in  all  solvents.  Since  the  value  calculated  for  the  real  molecular 
heat  is  39  cal.,  this  work  is  equivalent  to  5  cal.  Measurements  of 
the  viscosity  of  the  pure  solvents  and  of  the  naphthalene  solutions 
give  for  the  work  necessary  to  overcome  the  viscosity  of  the  solu¬ 
tions  per  degree  rise  in  temperature  a  mean  value  of  3  cal.  (the 
extreme  values  being  0  and  6),  in  good  agreement  with  that  derived 
above.  J.  W.  B. 

Conductivity  of  Uni-univalent  Salts  in  Methyl  Alcohol.  J.  E. 

Frazer  and  H.  B.  Hartley  ( Proc .  Roy.  Soc.,  1925,  A,  109,  351 — 
368). — The  electrical  conductivity  between  A/10,000  and  A/500  of 
fifteen  uni-univalent  salts  in  methyl  alcohol  has  been  measured. 
Kohlrausch’s  law  of  the  independent  mobility  of  ions  has  been 
found  applicable.  The  empirical  relation  of  Kohlrausch  A0— Ae= 
ky/c  (A0  and  Ac  are  the  equivalent  conductivities  at  infinite  dilution 
and  at  concentration  c)  also  holds.  In  these  respects,  the  results  are  in 
agreement  with  Debye’s  theory  of  conductivity,  but  some  difficulties 
arise.  If  Ac  is  plotted  against  \/c,  the  slope  of  the  straight-line  graph 
obtained  varies  for  different  salts  of  which  the  ions  have  approx¬ 
imately  the  same  mobilities.  This  is  not  anticipated  by  the  theory. 

S.  B. 

Calculation  of  the  Equivalent  Conductivity  of  Strong 
Electrolytes  at  Infinite  Dilution.  I.  Aqueous  Solutions. 

A.  Ferguson  and  I.  Vogel  (Phil.  Mag.,  1925,  [vi],  50,  971 — 985). — 
As  a  preliminary  to  a  discussion  of  Storch’s  dilution  formula 
(A.,  1896,  ii,  288),  the  values  of  A0,  the  equivalent  conductivity 
at  zero  concentration,  have  been  recalculated  for  a  series 
of  thirty-seven  electrolytes.  For  this  purpose,  the  equation 
A=A0 — BCn  has  been  used.  A  simple  and  direct  method  of  deter¬ 
mining  the  most  probable  values  of  the  constants  A0,  B,  and  n,  from 
the  experimental  data,  is  described.  For  all  the  electrolytes  con¬ 
sidered,  the  available  data  are  shown  to  lead  to  consistent  values  of 
A0  over  ranges  of  concentration  C  from  10~4  to  10'2  g.-equiv. /litre. 
A  further  test  of  consistency  by  applying  Kohlrausch’s  law  of  the 
independent  migration  of  the  ions  gives  better  agreement  using  the 
present  values  than  using  Kohlrausch’s  own  values  for  A0.  Certain 
regularities  are  observed  in  the  variation  of  B  and  n  for  elements 
belonging  to  the  same  group  of  the  periodic  table.  A.  B.  M. 
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Measurement  of  Single-phase  Boundary  Potentials.  E. 

Baur  (Z.  Elektrochem.,  1925,  31,  514 — 517). — Cells  of  the  type 
calomel  electrodejKCl  (1)  in  water |KC1  (2)  in  amyl  alcohol|CaCl2 
(3)  in  amyl  alcohol|CaCl2  (4)  in  water|calomel  electrode  have  been 
measured.  The  potential  between  (1)  and  (2)  may  be  neglected, 
whilst  that  between  (2)  and  (3)  may  be  eliminated  by  a  bridge  of 
O-liV-hydrochloric  acid  in  amyl  alcohol.  The  E.M.F .  measured 
is  thus  due  to  the  phase  boundary  potential  between  (3)  and  (4). 

N.  H.  H. 

Potential  of  Fluorine  from  Measurements  of  the  Decom¬ 
position  Voltages  of  Fused  Fluorides.  B.  Neumann  and  H. 
Richter  ( Z .  Elektrochem.,  1925,  31,  481 — 488). — From  measure¬ 
ments  of  the  decomposition  voltages  of  the  fused  fluorides  of 
potassium,  sodium,  lithium,  calcium,  strontium,  barium,  magnesium, 
and  beryllium,  the  value  l-923±0-01  volt  at  18°  has  been  obtained 
for  the  potential  of  fluorine.  This  has  been  used  to  obtain  a  new 
value  for  the  potential  of  aluminium  by  measuring  the  decomposition 
voltage  of  aluminium  fluoride.  The  result,  0-829  volt  at  18°,  when 
combined  with  those  given  by  other  methods  furnishes  the  mean 
value  0-844^0-015  volt.  The  potential  difference  between  hydrogen 
and  fluorine  has  also  been  obtained  directly  from  the  decomposition 
voltage  of  fused  acid  potassium  fluoride,  the  result  being  1-928  volts 
at  18°.  The  heats  of  formation  of  the  fluorides  investigated  have 
been  calculated  from  the  above  measurements  and  show  in  many 
cases  good  agreement  with  calorimetric  determinations. 

N.  H.  H. 

Saturated  Standard  Cells  with  Small  Temperature  Co¬ 
efficients.  W.  C.  Vosburgh  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2531- — 2539). — By  substituting  for  the  cadmium  amalgam  electrode 
of  the  normal  Weston  cell  a  cadmium-tin  amalgam  electrode  the 
E.M.F.  is  increased  to  1-01901  volts  at  25°  and  the  temperature  co¬ 
efficient  is  reduced  to  about  two-fifths  that  of  the  normal  Weston  cell. 
The  new  cell  was  found  to  be  as  nearly  constant  over  short  periods 
of  time  as  the  Weston  cell.  The  replacement  of  tin  by  lead  is  not 
satisfactory,  the  temperature  coefficient  being  increased,  whilst 
the  presence  of  lead  increases  the  tendency  of  cadmium  to  react 
with  the  hydrogen  ion  of  the  electrolyte.  For  the  cadmium-lead 
amalgam  the  E.M.F.  is  1-01918  volts  at  25°.  When  a  cadmium- 
bismuth  amalgam  is  substituted  for  the  cadmium  amalgam  the 
E.M.F.  is  1-01976  volts  at  25°  with  a  positive  temperature  coefficient 
equal  to  the  negative  temperature  coefficient  of  the  cadmium-tin 
amalgam  electrode.  The  presence  of  copper  does  not  appreciably 
alter  the  E.M.F.  or  the  temperature  coefficient  of  the  Weston  cell. 

W.  T. 

Oxidation-Reduction.  VIII.  Methylene-blue.  W.  M. 

Clark,  B.  Cohen,  and  H.  D.  Gibbs  ( TJ.S .  Pub.  Health  Repts., 
1925,  40,  1131 — 1201;  cf.  this  vol.,  i,  25). — Methylene-white 
solutions  are  sensitive  to  light ;  the  rate  of  oxidation  by  air  varies 
as  the  fifth  root  of  the  hydroxyl-ion  concentration.  Buffer  solutions 
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containing  citrates  are  described,  and  oxidation-reduction  potentials 
are  measured  at  different  pK  values.  Methylene-blue  is  a  very 
strong  base,  whilst  Lauth’s  violet  has  a  basic  dissociation  constant 
of  1*9  X  1CT3.  The  basic  dissociation  constants  of  the  two  amino 
groups  are  :  for  methylene-white,  Kx=\-4:  x  10-8 ;  A2=6-3  X  10'10 ; 
for  leuco-Lauth’s-violet,  _ST1=3-8  X  10-9 ;  iC2=4-5  X  1(T10.  The 

characteristic  potentials  at  pK  0  are  0-532  volt  for  methylene-blue 
and  0-563  volt  for  Lauth’s  violet.  The  corresponding  free  energies 
of  hydrogenation  are  calculated  and  an  equation  is  given  for  its 
dependence  on  pH.  Chemical  Abstracts. 

Streams  of  Gas  Bubbles  Directed  by  Electrolysis.  A. 

Coehn  (Z.  Elektrochem.,  1925,  31,  552 — 554). — When  a  very  small 
platinum  point  electrode  in  the  tip  of  a  finely- drawn -out  glass  tube 
is  made  the  anode  in  0-005 AT-sulphuric  acid  at  a  high  P.D.  of  approx¬ 
imately  300  volts,  the  disengaged  bubbles  are  found  to  rush  back¬ 
wards  over  the  electrode.  The  same  occurs  under  similar  conditions 
at  the  anode  in  0-005A-potassium  hydroxide  solution.  The  explan¬ 
ation  is  offered  that  in  the  very  steep  potential  gradient  a  high 
velocity  is  imparted  to  the  ions,  which  then  carry  a  stream  of  liquid 
and  of  gas  bubbles  with  them.  W.  A.  C. 

Passivity  of  Nickel.  F.  Eisenkolb  (Z.  Elektrochem.,  1925, 
31,  503 — 507). — The  potential  at  which  nickel  changes  from  the 
active  to  the  passive  state  is  about  the  same  (in  most  cases  0-3 — 
0-4  volt,  referred  to  the  normal  hydrogen  electrode)  with  the  oxy- 
acids,  sulphuric,  nitric,  perchloric,  phosphoric,  acetic,  oxalic,  citric, 
and  tartaric,  and  with  hydrofluosilicic  acid,  and  is  little  affected  by 
the  acid  concentration.  With  hydrochloric,  hydrobromic,  and 
hydriodic  acids,  much  higher  values  are  given,  which  vary  with 
dilution,  whilst  in  the  most  dilute  solutions  (0-01AT  and  beyond 
with  hydrochloric  acid)  the  passivity  ceases.  With  hydrofluoric 
acid  the  potential  shows  a  maximum  (1-38  volts)  with  a  0-1  Absolu¬ 
tion.  The  addition  of  potassium  sulphate  to  sulphuric  acid  lowers 
the  potential  given  in  the  latter  alone,  whilst  addition  of  hydro¬ 
chloric  acid  has  the  opposite  effect.  Mixtures  of  hydrochloric  acid 
and  potassium  chloride  give  higher  potentials  than  the  former 
alone.  In  OTA-sulphuric  acid  rotation  of  the  electrodes  is  without 
effect,  but  in  hydrochloric  acid  the  potential  is  increased  with 
increasing  speed  of  rotation  and  finally  the  passivity  disappears. 
The  theory  that  there  is  a  difference  in  the  valency  of  the  active 
and  passive  states  of  a  metal  passing  into  solution  is  found  to  be 
without  support  in  the  case  of  iron  and  nickel.  N.  H.  H. 

Electrolytic  Oxidation  of  Double  Cyanides  of  Quadri¬ 
valent  Molybdenum.  O.  Collenberg  and  B.  Andersen 
(Z.  Elektrochem.,  1925,  31,  558 — 565). — In  connexion  with  the 
preparation  of  double  cyanides  of  quinquevalent  molybdenum,  it 
is  found  that  the  electrolytic  oxidation  of  tetrapotassium  molyb¬ 
denum  octacyanide  (0-06  mol. /litre)  proceeds  smoothly  and  com¬ 
pletely  at  platinum  anodes  in  0-2Ar-sulphuric  acid  solution,  pre¬ 
ferably  at  a  temperature  of  45°  and  a  current  density  of  0-0056 
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amp. /dm. 2  In  alkaline  solutions,  the  oxidation  can  only  be  carried 
to  the  extent  of  72%.  Neutral  solutions  are  unsatisfactory,  since 
complex  decompositions  set  in.  W.  A.  C. 

Electrolytic  Reduction  of  Tungstic  Acid  in  Presence  of 
Oxalic  Acid.  0.  Collenberg  and  K.  Wilson  (Z.  Elektrochem., 
1925,  31,  555 — 558). — Electrolysis  of  solutions  containing  11*2  g. 
of  potassium  tungstate  and  16  g.  of  oxalic  acid  in  100  c.c.  at  a 
current  density  of  0-01 — 0-03  amp. /dm.2  and  a  temperature  of  not 
less  than  70°  with  lead  or  tin  cathodes  leads  to  a  complete  reduction 
of  tungsten  to  the  quinquevalent  stage  and  no  further.  The 
method  is  well  adapted  to  the  preparation  of  quinquevalent  tungsten 
compounds.  W.  A.  C. 

Electrodeposition  of  Silver-Cadmium  Alloys.  A.  H.  W. 

Aten  and  M.  F.  van  Putten  (Rec.  trav.  chim.,  1925,  44,  861 — 865). — 
Electrolysis  of  a  solution  containing  potassium  cyanide,  potassium 
silver  cyanide,  and  potassium  cadmium  cyanide  with  current  densi¬ 
ties  up  to  0-8  amp. /dm.2  gives  a  deposit  of  silver  containing  not 
more  than  2%  of  cadmium.  With  a  current  density  of  1-2  amp. /dm.2 
and  an  atomic  ratio  of  2  :  1  of  cadmium  to  silver  in  solution  there 
is  obtained  a  yellow  deposit  containing  25%  of  cadmium.  The 
variation  with  composition  of  the  E.M.F.  between  cadmium-silver 
alloys  and  solutions  containing  the  above-mentioned  salts  in  various 
proportions,  has  been  determined  and  an  expression  deduced  for 
the  potential  difference  between  silver  and  cadmium  metals  in  con¬ 
tact  with  them.  G.  M.  B. 

Electrochemical  Reduction  of  Solid  Electrodes.  K.  Fisch- 
beck  ( Z .  anorg.  Ghem.,  1925,  148,  97 — 129).; — A  coulometer  is 
described  capable  of  reading  to  10“3  coulomb,  the  volume  of  hydro¬ 
gen  evolved  by  the  electrolysis  of  dilute  sulphuric  acid  being 
measured  in  a  capillary  tube.  From  electrodes  of  platinum, 
mercury,  and  lead,  theoretical  volumes  of  hydrogen  were  obtained, 
but  when  a  platinum  cathode  was  covered  with  a  reducible  powder, 
the  evolution  of  hydrogen  was  reduced  by  an  amount  which  was 
a  measure  of  the  efficiency  of  the  reduction  process.  With  stannic 
oxide,  copper  pyrites,  and  galena,  the  efficiency  diminished  with 
increasing  current  density ;  with  copper  sulphide  and  copper  oxide 
no  hydrogen  was  evolved ;  in  the  latter  case  a  difficultly  reducible 
electrolyte,  e.g.,  potassium  nitrate,  could  also  be  reduced.  The 
current  was  varied  from  0-003  to  0-05  amp.  with  a  circular  electrode 
of  1-5  cm.  diameter.  The  reduction  was  also  studied  of  solid 
electrodes  of  stibnite,  iron  pyrites,  copper  pyrites,  galena,  and 
cassiterite,  crystals  of  each  mineral  being  so  mounted  that  one 
face  only  was  exposed  to  the  electrolyte.  The  following  relation 
holds  :  Ir— A  log  (1 -)-£./),  where  I  is  the  total  current,  1T  that- 
used  in  reduction,  and  A  and  B  are  constants.  In  a  third  series 
of  experiments,  silver  electrodes  covered  with  a  layer  of  an  insoluble 
silver  salt  wrere  reduced.  Above  a  certain  minimum  value,  the 
E.M.F- current  relation  is  linear,  and  the  initial  portion  of  the 
curve  may  be  continued  backwards  by  reversing  the  direction  of 
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the  current.  The  break  corresponds  with  a  change  from  metallic 
to  electrolytic  conduction  by  the  salt  layer,  and  occurs,  not  at  zero 
current,  but  at  a  cathodic  polarisation  of  the  order  of  0-01  volt. 

A.  G. 

Some  Electrode  Phenomena  in  Electrolysis.  J.  A. 

Growth  er  and  R.  J.  Stephenson  (Phil.  Mag.,  1925,  [vi],  50, 
1066 — 1079 ;  cf.  ibid.,  50,  86). — The  phenomena  occurring  when  an 
increasing  potential  difference  is  applied  to  an  electrolytic  cell, 
one  of  the  electrodes  of  which  is  of  comparatively  small  area,  have 
been  further  investigated.  The  small  electrode  consisted  of  a 
platinum  disc  or  ware  of  about  0*5  cm.2  area.  Evidence  is  adduced 
to  show  that  a  contact  or  transfer  resistance  exists  between  the 
electrolyte  and  electrode.  This  resistance  is  inversely  proportional 
to  the  external  pressure  on  the  cell.  From  this  it  is  inferred  that 
the  transfer  resistance  is  attributable  to  a  thin  gas  film.  When  the 
current  density  exceeds  a  certain  critical  value,  the  resistance  at 
the  electrode  is  very  largely  increased.  For  solutions  of  sulphuric 
acid  of  varying  concentration  the  critical  voltage  increases  and  the 
critical  current  diminishes  with  increasing  specific  resistance.  The 
critical  current  diminishes  with  diminishing  external  pressure. 
The  extra  resistance  of  the  cell  when  in  the  highly  resistant  state 
is  confined  to  a  layer  which  does  not  extend  more  than  0*02  mm. 
from  the  electrode.  The  suggestion  is  made  that  it  is  due  to  the 
liquid  being  throwm  into  the  spheroidal  state  by  the  heat  generated 
in  the  transfer  resistance  owing  to  the  passage  of  the  current 
through  it.  A.  B.  M. 

Application  of  Quanta  in  the  Theory  of  Chemical  Reactivity. 

8.  C.  Roy  (Z.  Physik,  1925,  34,  499 — 509). — In  spite  of  the  severe 
criticism  to  which  the  radiation  theory  of  chemical  reactivity  has 
been  subjected,  its  value  remains  great  in  the  absence  of  any  other 
valid  hypothesis.  The  velocity  of  the  change  AB  — >  A  -f  B  is  deter¬ 
mined  by  the  number  of  collisions  of  AB  with  light  quanta,  and 
the  reverse  process  by  the  number  of  collisions  between  A  and  B. 
From  considerations  of  the  effective  diameter  of  quanta  and  atoms 
an  expression  is  obtained  for  the  velocity  constants  of  the  two 
reactions  and  is  extended  to  include  molecules  previously  activated. 
Ionisation  of  a  gas  is  regarded  as  the  simplest  type  of  chemical 
change;  thermal  ionisation  of  gases  and  thermionic  emission  of 
hot  bodies  are  treated  as  special  cases  of  heat  reactions.  E.  B.  L. 

Critical  Increment  of  Chemical  Reactions.  W.  E.  Garner 
(Phil.  Mag.,  1925,  [vi],  50,  1031 — 1033). — Polemical,  in  reply  to 
Iiinshelwood  (this  vol.,  ii,  874).  A.  B.  M. 

Energy  Distribution  Law  Appropriate  to  the  Theory  of 
Chemical  Reaction  Velocity.  C.  N.  Hinshelwood  and  C.  W. 
Thornton  (Phil.  Mag.,  1925,  [vi],  50,  1135 — 1139). — The  fraction 
of  the  total  number  of  molecules  possessing  the  necessary  energy 
of  activation  to  react  is  usually  written  e~EIBT,  where  E  is  the 
critical  energy.  This  is  not  rigidly  true  for  all  forms  of  energy, 
and  the  possibility  of  determining  which  form  of  molecular  energy 
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is  responsible  for  activation,  or  of  distinguishing  between  cases  in 
which  one  or  other  form  of  energy  preponderates,  is  discussed. 
An  examination  of  the  data  for  three  bimolecular  reactions  (cf. 
A.,  1924,  ii,  749)  from  this  point  of  view,  however,  shows  that  the 
variations  which  would  be  observed  fall  within  the  experimental 
error.  A.  B.  M. 

Thermal  Decomposition  of  Ozone.  R.  0.  Griffith  and  A. 
McKeown  (J.  Chem.  Soc.,  1925,  127,  2086— 2096).— The  thermal 
decomposition  of  ozone  in  glass  tubes  at  100°  follows  approxim¬ 
ately  a  bimolecular  course  although  the  velocity  coefficients 
increase  slightly  with  time.  For  ozonised  oxygen  mixtures,  at 
pressures  between  300  mm.  and  1000  mm.,  the  bimolecular  co¬ 
efficient  Jc  (expressed  in  the  units  litres /moles-minutes)  is  given 
by  the  expression  &=ll,500/(300-j--P),  where  P  is  the  gas  pressure 
in  millimetres  of  mercury.  The  velocity  of  decomposition  is 
accelerated  by  the  addition  of  argon,  nitrogen,  carbon  dioxide, 
and  helium,  the  “  catalytic  ”  efficiency  being  in  the  order  given. 
The  magnitude  of  the  velocity  coefficient  varies  from  tube  to  tube 
and  is  retarded  slightly  by  coating  the  walls  with  sulphuric  acid. 
The  reaction  is  therefore  regarded  as  partly  homogeneous  and 
partly  heterogeneous.  A  mechanism  is  suggested  explaining  the 
retardation  of  the  reaction  by  added  oxygen  and  its  acceleration 
by  inert  gases.  E.  E.  W. 

Keeping  Properties  of  Standard  Sodium  Thiosulphate 
Solution.  E.  Collard,  jun.  (Ann.  Chim.  analyt.,  1925,  [ii],  7, 
291 — 292). — A  0-liV-solution  of  sodium  thiosulphate  remained 
practically  unchanged  in  strength  (24-76  as  against  24-80  g.  per 
litre)  after  3|  yrs.  I).  G.  H. 

Keeping  Properties  of  Tincture  of  Iodine.  E.  Collard,  jun. 
(Ann.  Chim.  analyt.,  1925,  [ii],7, 292 — 293). — Tincture  of  iodine  keeps 
well,  and  a  sample  stored  in  an  ordinary  ground  glass-stoppered 
flask  for  3  yrs.  only  showed  a  very  slight  loss  of  alcohol  and  a 
formation  of  hydriodic  acid  less  than  that  allowed  in  the  French 
Codex.  [Cf.  B.,  1925,  989.]  D.  G.  H. 

Periodic  Crystallisation  of  Pure  Substances.  E.  S.  Hedges 
and  J.  E.  Myers  (J.  Chem.  Soc.,  1925,  127,  2432 — 2434). — The 
periodic  crystallisation  of  thin  films  of  solutions  of  chrome  alum 
and  of  barium  nitrate  has  been  observed  on  a  microscope  slide. 
With  chrome  alum,  crystallisation  proceeds  at  first  at  a  fairly 
rapid  rate  with  the  formation  of  a  large  number  of  small  particles, 
and  then  at  a  slower  rate  with  the  formation  of  a  smaller  number 
of  larger  particles,  the  two  speeds  thereafter  alternating ;  the  bands 
thus  consist  of  alternate  zones  of  small  and  large  spherulites. 
Periodicity  is  only  observed  when  the  metastable,  spherulitic  form 
appears,  and  it  seems  probable  that  periodic  phenomena  are  a 
general  characteristic  of  such  metastable  systems.  When  benzoic 
acid  is  crystallised  from  a  mixture  of  equal  volumes  of  sulphuric 
acid  and  ethyl  alcohol,  rings  about  1  cm.  apart  can  be  obtained. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  ii.  1169 

These  consist  of  layers  of  closely-packed  crystals  separated  by 
spaces  containing  mostly  solution  with  sufficient  crystals  to  give 
rigidity  to  the  whole.  A.  G. 

Temper-colours  of  Iron-Carbon  Alloys  and  of  the  Mixed 
Crystals  Fe-Ni,  Fe-V,  Fe-Al.  G.  Tammann  and  G.  Siebel 
(Z.  anorg.  Ghent.,  1925,  148,  297 — 312). — The  rates  of  change 
with  time  of  the  temper-colours  of  primary  cementite,  pearlite, 
pearlitic  cementite,  and  troostite,  in  their  relation  to  temperature,  and 
of  nickel-,  vanadium-,  and  aluminium-iron  alloys  in  their  relation 
to  temperature  and  composition  have  been  investigated.  On  plot¬ 
ting  the  thickness  of  the  equivalent  air  films  (gg)  against  the 
logarithm  of  the  time,  the  resulting  isotherms  are  in  general  linear 
or  consist  of  two  intersecting  lines,  indicating  the  validity  of  the 
equation  t=a .  eby — a,  where  t  represents  time,  y  the  thickness  of 
the  film  of  oxide,  a  a  constant,  and  b  a  coefficient  (Schwachungs- 
koeffizient),  correcting  for  the  decreased  availability  of  oxygen; 
b  decreases  with  increasing  temperature  according  to  the  equation 
log  log  bTo~c{T — T0)  log  e,  c  being  a  constant.  The  behaviour 
of  nickel  alloys  is  complicated.  The  discontinuous  nature  of  the 
alteration  in  the  b  values  and  in  the  thickness  of  the  temper-film 
with  increasing  nickel  content  is,  however,  to  be  explained  when 
the  changes  in  the  nature  of  the  alloys  consequent  on  the  passage 
of  the  iron  into  a-  and  y-  and  the  nickel  into  a-  and  ^-modifications 
are  considered.  The  discontinuity  in  the  case  of  vanadium  alloys 
is  likewise  connected  with  the  a  — y  y  change  of  iron.  Addition  of 
aluminium  results  in  a  markedly  reduced  rate  of  oxidation. 

J.  S.  C. 

Mechanism  of  Reduction.  IV.  H.  J.  Prins  {Bee.  trav.  chirn., 
1925,  44,  876 — 888;  cf.  A.,  1923,  ii,  839). — A  study  of  the  action 
of  nitrobenzene  in  acetic  acid  solution  on  lead  gives  results  closely 
resembling  those  obtained  with  zinc,  and  the  same  formula  is 
applicable  to  both.  Up  to  a  critical  concentration  of  nitrobenzene 
the  velocity  of  solution  is  directly  proportional  to  the  concen¬ 
tration  of  nitrobenzene,  and  this  velocity,  expressed  in  molecules 
per  unit  of  surface,  is  the  same  for  zinc  as  for  lead.  This  fact  and 
the  low  temperature  coefficient  found  show  that  the  velocity  is  a 
velocity  of  diffusion. 

As  in  the  case  of  zinc,  the  variation  of  the  reaction  velocity  at 
concentrations  of  nitrobenzene  above  the  critical  value  is  attributed 
to  the  adsorption  of  molecules  of  lead  acetate  on  the  surface  of  the 
metal,  and  it  is  shown  that  the  average  life  of  a  molecule  of  zinc 
acetate  on  the  surface  of  zinc  is  four  times  that  of  a  molecule  of 
lead  acetate  on  lead. 

Addition  of  water  causes  first  a  diminution  and  then  an  increase 
of  velocity  of  the  reaction,  and  possible  explanations  of  these 
effects  are  discussed.  G.  M.  B. 

Comparison  of  the  Theory  of  Explosion  Waves  with  Recent 
Experiments.  E.  Johguet  {Compt.  rend.,  1925,  181,  546 — 548). 
— Laffitte  (Thesis,  Paris,  1925)  has  recently  been  able  to  produce 
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spherical  combustion  waves  having  the  velocity  of  plane  explosion 
waves.  This  is  apparently  in  contradiction  with  the  author's 
theory  (“  Mechanique  des  Explosifs,”  Doin,  Paris,  1917,  364). 
The  theory  was  only  a  first  approximation  and  it  is  re-discussed  in 
the  light  of  Laffitte’s  work.  R .  A.  M. 

Pressures  Developed  in  Closed  Vessels  by  the  Combustion 
of  Explosives.  E.  Burlot  {Mem.  Poudres,  1924,  21,  403 — 410). — 
A  comparison  is  made  between  the  values  obtained  for  the  pres¬ 
sures  developed  by  the  combustion  of  explosives  in  closed  vessels, 
measured  (i)  by  the  acceleration  of  a  freely-moving  piston,  and 
(ii)  by  the  deformation  of  “  crushers.”  The  higher  results  are  given 
by  (i),  from  which  it  is  concluded  that  the  frictional  forces  tending 
to  diminish  the  acceleration  of  the  piston  are  negligible,  and  that 
the  pressures  measured  in  this  way  correspond  satisfactorily  with 
those  actually  developed  in  the  bomb.  N.  H.  H. 

Experimental  Determination  of  the  Force  and  Co-volume  of 
Explosives.  E.  Bltrlot  {Mem.  Poudres,  1924,  21,  411 — 490  ; 
cf.  this  vol.,  ii,  558). — The  values  of  the  force,  /,  and  the  co-volume, 
a,  obtained  from  the  equation  p/A=ap-|-/  do  not  agree  with  those 
obtained  from  the  two  e qu ati on s /=  P0  V0T / 21 3 ,  and  a=a'-f-  F0/100Q. 
The  reason  is  held  to  lie  in  the  difficulty  of  interpreting  the  deter¬ 
minations  of  the  pressure  (p),  the  specific  volume  (F0),  and  the 
temperature  of  combustion  {T).  The  two  methods  of  determining 
f  and  a,  namely,  (i)  measurement  of  the  pressures  developed  in  the 
bomb,  and  (ii)  analysis  of  the  gases  and  solid  residues  formed, 
are  critically  examined  and  compared.  For  this  the  data  obtained 
from  numerous  experiments  of  the  author  are  utilised.  It  is  con¬ 
cluded  that,  practically,  a  may  be  calculated  by  means  of  the 
expression  a=a'-f-  F0/1GG0,  and  that  as  regards  /  an  agreement 
between  the  calculation  based  on  the  pressures  measured  by  a 
freely-moving  piston,  corrected  for  cooling,  and  that  based  on  the 
laws  of  the  specific  heats  of  gases  at  high  temperatures  and  pressures 
depends  on  a  readjustment  of  these  laws.  N.  H.  H. 

Nature  of  the  Constant  of  Mass  Action.  R.  D.  Kleeman 
{Physical  Rev.,  1924,  [ii],  23,  307 — 308). — Van’t  Hoff’s  assumption 
that  the  molecules  formed  in  the  reacting  chamber  in  his  process 
can  be  removed  so  rapidly  that  no  dissociation  takes  place  is 
inadmissible  unless  the  process  is  carried  out  infinitely  slowly, 
when  the  constant  of  mass  action  is  a  function,  not  only  of  the 
temperature,  but  also  of  the  volume  of  the  mixture  and  the  masses 
of  the  constituents.  The  existence  of  catalytic  action  by  contact 
can  be  deduced.  A.  A.  E. 

Lav/s  of  Unimolecular  Reactions  (Fermentations  ;  Cata¬ 
lytic  Reactions).  L.  Ambard  (J.  Chim.  phys.,  1925, 22,  402 — 412). 
— A  general  theory  of  catalytic  action,  more  comprehensive  than 
the  classical  theory,  is  developed  from  experiments  on  catalysis 
by  amylolytic  enzymes.  Univalent  anions  link,  by  adsorption,  the 
enzyme  to  the  substance  to  be  transformed,  in  this  case  starch 
paste  or  glycogen.  When  the  concentrations  of  starch  and  enzyme 
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are  constant,  and  that  of  the  anion,  from  sodium  chloride,  varies,  9, 
the  amount  of  substance  transformed  in  unit  time,  is  proportional 
to  the  concentration  of  sodium  chloride  (when  this  is  small),  then 
increases  less  rapidly,  and  finally  decreases.  The  maximum  values 
of  9  differ  with  the  various  chlorides,  bromides,  and  iodides  studied. 
In  the  absence  of  an  electrolyte,  no  fermentation  occurs  and  9  thus 
expresses  the  proportion  of  the  enzyme  activated  by  the  anion. 
Further,  with  fixed  concentration  of  the  substrate,  9  is  proportional 
to  the  concentration  of  the  enzyme  only  when  the  concentration 
of  the  univalent  anion  is  constant.  9  is  proportional  to  the  con¬ 
centration  of  the  substrate  between  concentrations  of  glycogen 
from  5%  to  10%.  Outside  these  limits,  the  law  of  mass  action  fails, 
and  other  factors,  besides  the  number  of  collisions  (the  only  factor 
embraced  by  the  kinetic  theory),  and  the  concentration  of  catalyst 
and  anions,  intervene.  These  are  (1)  the  number  of  collisions 
between  catalyst  and  substance  which  can  be  utilised,  and  (2) 
adsorption  of  the  enzyme,  which  is  a  function  of  the  concentration 
of  substance  to  be  transformed  when  concentrations  of  enzyme 
and  anions  are  constant.  The  hydrolysis  of  sucrose  is  also 
discussed.  L.  S.  T. 

Oxidation  in  Sea  Water.  H.  W.  Harvey  (J.  Marine  Biol. 
Assoc.,  1925,  13,  953 — 969). — “Deep  water”  from  the  English 
Channel  contains  a  catalyst  which  increases  the  rate  of  oxidation 
of  easily  oxidisable  substances  such  as  pyrogallol  and  quinol.  The 
decomposition  of  hydrogen  peroxide  is  also  catalysed  by  deep 
water.  Both  effects  are  inhibited  by  cyanide  and  by  glycine.  It 
is  suggested  that  the  catalysts  are  organic  compounds  of  iron  and 
that  the  inactivity  of  surface  water  is  due  to  the  presence  of 
oxidisable  organic  matter.  When  these  substances  are  oxidised  by 
hydrogen  peroxide  the  surface  water  becomes  more  active.  P.  E. 

..i'WhJ 

Secondary  Kinetic  Salt  Effect  in  the  Case  of  Hydroxyl  Ion 
Catalysis.  J.  N.  Bronsted  and  C.  V.  King  (J.  Arner.  Chem.  Sac., 
1925,  47,  2523 — 2531). — The  decomposition  of  nitrosotriaceton- 
amine  catalysed  by  hydroxyl  ions  shows  a  negative  primary  salt 
effect  (cf.  A.,  1924,  ii,  331,  745).  In  piperidine-piperidinium  ion 
and  phosphate  buffers  the  reaction  shows  a  considerable  secondary 
salt  effect,  positive  in  the  first,  and  negative  in  the  second  case. 
An  apparatus  for  determining  the  velocity  of  a  reaction  accom¬ 
panied  by  the  evolution  of  a  gas  is  described.  W.  T. 

Mechanism  of  Oxidation  Processes.  IX.  H.  Wxeland 
(. Annalen ,  1925,  445,  181—201 ;  cf.  A.,  1924,  i,  1172).— I.  [With 
H.  Haussmann.] — Mode  of  Action  of  Catalase. — Whilst  hydrogen 
peroxide  is  to  be  expected  as  a  primary  product  in  biological 
oxidation  processes  brought  about  by  catalases,  its  presence  in  the 
living  cell  could  not  be  demonstrated  by  experiments  in  which  the 
enzyme  was  rendered  suddenly  inactive  by  treatment  with  4AT-sul- 
phuric  acid,  or  hydrocyanic  acid,  or  by  cooling  in  liquid  air,  the  last- 
named  procedure  being  applied  both  to  freshly-gathered  leaves 
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and  to  a  newly-killed  14-days-old  dog  (cf.  Macleod  and  Gordon,  A., 
1922,  i,  1095  ;  1923,  i,  125;  J.  Path.  Bact.,  1925,  28,  155).  Whilst 
the  dilute  acid  extract  of  fresh  leaves  gives  with  titanium-sulphuric 
acid  reagent  the  same  coloration  as  hydrogen  peroxide,  this  is 
derived  from  an  unidentified  substance  which  is  not  a  peroxide. 
The  following  experiments  on  the  deactivation  of  catalase  were 
carried  out  with  liver  catalase  prepared  according  to  the  method  of 
Batelli  and  Stern  ( Ergeb .  d.  Physiol.,  1910,  10,  544),  except  that 
filtration  of  the  extract  was  replaced  by  centrifuging  and  decant¬ 
ation  (cf.  Morgulis,  ibid.,  1924,  23,  320).  The  standard  for  com¬ 
parison  was  a  clear  solution  obtained  by  extracting  0-004  g.  of  the 
crude  enzyme  with  cold  water  and  diluting  to  100  c.c.,  1  c.c.  of 
which  solution  was  further  diluted  to  100  c.c. ;  this  volume,  then  con¬ 
taining  0-0188  mg.  of  dissolved  material,  was  used  to  catalyse  the 
decomposition  of  5  c.c.  of  neutral  0-lilf -hydrogen  peroxide  solution 
at  0°,  the  unimolecular  reaction  (cf.  Senter,  A.,  1903,  ii,  661 ;  1905, 
ii,  377 ;  1911,  ii,  995;  Waentig  and  Steche,  A.,  1911,  i,  759;  1912, 
ii,  839)  being  followed  by  titration  at  intervals  with  0-005 A-potass- 
ium  permanganate  in  presence  of  2A-sulphuric  acid.  The  addition 
of  2  c.c.  of  0-001  A-hydrocyanic  acid  reduces  the  activity  of  the 
catalase  to  one-sixth  of  its  original  value.  Aeration  of  the  de¬ 
activated  solution,  either  in  a  vacuum  through  a  capillary  tube  or 
at  the  ordinary  pressure,  resulted  in  a  still  further  decrease  in 
activity  of  the  enzyme,  and  the  fresh  catalyst  was  deactivated  by 
drawing  air,  hydrogen,  nitrogen,  or  carbon  dioxide  through  the 
solution  (cf.  Waentig  and  Steche,  A.,  1912,  ii,  839 ;  1914,  i,  605 ; 
Michaelis  and  Pechstein,  A.,  1913,  i,  1008),  by  keeping  the  solution 
in  a  water-pump  vacuum,  or  by  mechanical  agitation  (c'f.  Abder- 
halden  and  Guggenheim,  A.,  1908,  i,  237).  Catalase  deactivated  by 
vacuum  is  not  reactivated  on  subsequent  aeration.  Deactivation 
by  inert  gases  and  by  agitation  is  ascribed  to  reduction  of  active 
surface  by  coagulation,  whilst  under  reduced  pressure  the  skin  of 
gas  (air)  previously  surrounding  each  particle  is  removed.  The 
observedly  great  activity  and  sensitiveness  of  the  catalase  examined 
is  ascribed  to  its  freedom  from  protective  colloids.  Deactivation 
is  also  effected  by  increased  pressure  (of  supernatant  gas),  but  is 
reversible  up  to  an  excess  pressure  of  600  mm.  of  mercury,  and  is 
ascribed  to  the  blocking  of  the  active  surface  by  reversible  adsorp¬ 
tion.  Reactivation  is  considerably  accelerated  by  diluting  the 
pressure-deactivated  solution  with  gas-free  water,  which  allows  the 
adsorption  equilibrium  to  be  established  in  one  phase.  A  similar 
reactivation  of  catalase  deactivated  by  hydrocyanic  acid  can  be 
effected  by  dilution,  indicating  that  this  poisoning  is  also  due  to 
adsorption.  Methylcarbylamine  behaves  similarly  to  hydrocyanic 
acid,  its  deactivating  effect  being  of  about  the  same  order.  De¬ 
activation  by  carbon  monoxide  is  of  about  the  same  order  as  that 
of  indifferent  gases  (cf.  Senter,  A.,  1905,  ii,  377).  A  similar  series 
of  experiments  on  the  deactivation  of  colloidal  ferric  hydroxide 
by  hydrocyanic  acid  indicated  that  this  also  is  purely  an  adsorption 
phenomenon,  a  result  contrary  to  Warburg’s  view  that  the  poisoning 
of  enzymes  by  hydrocyanic  acid  is  due  to  labile  complexes  formed 
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between  the  poison  and  the  iron  present  in  the  surface  of  colloidal 
enzyme  particles. 

II.  [With  H.  Lovenskiold.] — Mode  of  Reaction  of  Hydrogen 
Peroxide. — Oxidation  of  a(3-dihydroxybutyric  acid  (cf.  Riiber, 
A.,  1908,  i,  639)  in  neutral  (ammonium  salt)  aqueous  alcoholic 
solution  with  hydrogen  peroxide  affords  acetaldehyde,  whilst 
crotonic  acid  yields  a  [3-dihydroxy  butyric  acid  ( silver  salt,  white 
flocks)  when  treated  with  aqueous  hydrogen  peroxide  at  40°.  The 
latter  oxidation  indicates  the  fission  of  the  hydrogen  peroxide 
into  two  hydroxyl  groups,  which  become  attached  directly  to  the 
unsaturated  carbon  atoms.  F.  G.  W. 

Polymerisation  of  Acetylene  under  the  Action°of  a-Particles. 

W.  Mund  and  W.  Koch  (Bull.  Soc.  Chim.  Belg.,  1925,  34,  241 — 
255). — The  polymerisation  of  acetylene  to  a  solid  polymeride  under 
the  influence  of  radium  emanation  previously  observed  (cf.  this 
vol.,  i,  625)  has  been  studied  quantitatively.  A  detailed  descrip¬ 
tion  of  the  apparatus  and  the  experimental  procedure  is  given, 
whereby  the  velocity  of  polymerisation  of  acetylene  containing 
approximately  5  X  10_5%  of  radium  emanation  at  0°  and  700  mm. 
is  measured.  Allowing  for  the  effect  of  the  radium -A  and  radium-0 
in  equilibrium  with  the  emanation  and  for  the  absorption  by  the 
walls  of  the  containing  globe,  it  was  found  that  each  a-particle 
emitted  by  the  emanation,  and  having  a  range  of  3-94  cm.  in  air 
at  0°  and  760  mm.,  caused  a  disappearance  of  4-38  XlO6  mols. 
of  acetylene,  and  produced  in  the  gas  2T3  X 105  ions.  Most  of  the 
molecules  disappearing  from  the  gaseous  phase  are  assumed  to 
become  polymerised,  but  some  may  be  absorbed  by  the  polymeride, 
which  is  known  to  absorb  considerable  quantities  of  oxygen. 

J.  W.  B. 

Catalytic  Transference  of  Hydrogen  as  the  Basis  of  the 
Chemistry  of  Decomposition  Processes.  A.  J.  Kltjyver  and 
H.  J.  L.  Donker  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1925,  28, 
605 — 618). — On  the  assumption  that  the  breaking  down  of  sugar 
by  fermentation  is  the  result  of  a  number  of  coupled  dehydro¬ 
genation  and  hydrogenation  reactions,  along  with  intramolecular 
changes  and  condensation  reactions  (cf.  this  vol.,  i,  1215),  the  pro¬ 
bable  mechanism  of  these  reactions  is  discussed.  Activation  of 
the  hydrogen  atoms  in  the  substrate  is  brought  about  by  the 
affinity  of  the  protoplasm  for  hydrogen,  which  thus  loses  part  of 
its  affinity  for  the  substrate  residue.  The  latter  becomes  to  a  certain 
extent  unsaturated,  and  a  rearrangement  takes  place  consisting  in 
a  transference  of  hydrogen  from  one  part  of  the  molecule  to  another, 
succeeded  by  a  splitting  up  into  acids  and  aldehydes  of  small 
mol.  wt.,  and,  in  some  cases,  by  partial  recondensation  of  the 
products.  There  is  an  optimum  degree  of  affinity,  since  if  the 
latter  is  too  small  there  will  be  no  activation  of  hydrogen,  if  too 
great  the  hydrogen  will  be  bound  by  the  protoplasm.  The  affinity 
of  the  protoplasm  for  oxygen  may  also  give  rise  to  hydrogen 
activation,  owing  to  the  action  on  the  hydroxyl  group.  Not  only 
the  fermentation  of  sugars,  but  all  the  chemical  reactions  brought 
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about  by  aerobic  respiratory  processes  and  anaerobic  fermentation 
processes,  appear  capable  of  explanation  by  the  catalytic  trans¬ 
ference  of  hydrogen  under  the  influence  of  the  protoplasm  of  the 
organisms.  The  difference  between  aerobic  and  anaerobic  pro¬ 
cesses,  therefore,  is  apparently  not  fundamental,  but  one  of  degree 
only.  It  is  not  necessary  to  ascribe  the  intermediate  steps  in  any 
complete  fermentation  process  to  the  agency  of  separate  enzymes, 
but  simply  to  manifestations  of  a  definite  degree  of  affinity  of  the 
protoplasm  for  the  hydrogen  of  the  various  intermediate  products. 
The  affinity  for  hydrogen  of  the  protoplasm  of  a  given  organism 
must  vary  to  a  certain  extent  with  the  hydrogen-ion  concentration 
of  the  protoplasm.  M.  S.  B. 

Aluminium  Oxide  as  a  Condensing  Agent  and  the  Role  of 
Carriers  in  Catalysis.  K.  W.  Rosenmund  and  A.  Joithe. — 
(See  i,  1403.) 

Catalysis  by  Alumina  of  the  Reaction  between  Ethyl  Alcohol 
and  Ammonia.  G.  W.  Dorrell  (J.  Chem.  Soc.,  1925,  127, 
2399 — 2407). — Ammonia  and  ethyl  alcohol  vapour  in  known  con¬ 
centrations  were  carried  by  a  stream  of  nitrogen  over  alumina. 
The  effects  of  varying  the  temperature  of  the  reaction,  the  speed 
of  the  gases,  and  the  ratio  of  alcohol  to  ammonia  on  the  proportion 
of  ammonia  aminated  were  observed.  The  optimum  temperature  is 
about  300°.  The  amination  of  ammonia  is  small  when  the  reacting 
gases  travel  slowly,  but  increases  as  the  time  of  contact  decreases. 
This  fact  is  traced  to  the  decomposition  of  ethylamine  into  ethylene 
and  ammonia  when  passed  slowly  over  alumina.  The  amination 
of  ammonia  per  mol.  of  alcohol  decreases  in  the  presence  of  excess 
of  alcohol  probably  on  account  of  the  formation  of  secondary  and 
tertiary  amines.  Ammonia  is  readily  absorbed  by  alumina  at  344°, 
but  no  decomposition  into  its  elements  could  be  detected. 

E.E.  W. 

Oxidation  of  Dihydroxyacetone  and  Glyceraldehyde  in 
Phosphate  Solutions  and  Acceleration  of  Oxidation  by 
Heavy  Metals.  F.  Wind  ( Biochem .  Z.,  1925,  159,  58 — 67). — 
The  rate  of  oxidation  of  dihydroxyacetone  and  glyceraldehyde  by 
molecular  oxygen  in  the  presence  of  phosphate  is  26 — 27  times 
that  of  lsevulose  (cf.  Meyerhof  and  Matsuoka,  A.,  1924,  i,  1045). 
The  oxidation  of  kevulose  is  accelerated  by  cupric  and  ferrous  salts, 
is  inhibited  by  potassium  pyrophosphate  and  cyanide  in  the  presence 
of  cupric  salts,  but  is  accelerated  by  potassium  pyrophosphate  in 
the  presence  of  ferrous  salts.  The  oxidation  of  dihydroxyacetone 
is  accelerated  by  0-001Y-copper  (125%*),  ferrous  iron  (61%), 
and  manganese  (63%),  and  is  inhibited  by  O-OOlA-potassium  cyanide 
(40%).  E.  C.  S. 

Composition  of  Reduced  Nickel  as  a  Catalyst.  B.  Kubota 

and  K.  Yoshikawa  ( Sci .  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1925,  3,  223 — 232). — Reduced  nickel  used  as  a  catalyst  contains 
numerous  unstable  hydrides  which  may  coexist.  They  may  be 
classified  into  three  groups,  (a)  hydrides  capable  of  effecting  hydro¬ 
genation  of  the  aromatic  nucleus,  (6)  hydrides  reducing  ethvlenic 
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compounds,  (c)  hydrides  capable  of  reducing  groups  such  as  the 
nitro  group.  When  benzene  containing  thiophen  is  passed  over 
the  catalyst  a  limiting  amount  of  nickel  sulphide  is  formed  and 
no  further  hydrogenation  of  the  nucleus  occurs.  The  percentage 
of  nickel  thus  converted  is  a  measure  of  the  percentage  capable  of 
affecting  the  aromatic  nucleus.  The  catalyst  retains  its  activity 
towards  ethylene  compounds.  Ethyl  sulphide  is  now  passed  over 
and  an  additional  amount  of  nickel  sulphide  is  formed,  reaching 
a  limit  when  hydrogenation  ( b )  ceases.  Hydrogen  sulphide  is 
now  passed  over  and  the  final  percentage  of  nickel  existing  as 
sulphide  is  a  measure  of  the  percentage  entering  into  the  reduction 
of  nitrobenzene.  If  nitrobenzene  is  reduced  at  180°  with  a  catalyst 
poisoned  by  thiophen,  a  theoretical  yield  of  aniline  is  obtained, 
whereas  only  38%  is  obtained  from  the  unpoisoned  catalyst. 

A  table  shows  the  percentages  of  nickel  reduced  at  various 
temperatures  effective  in  the  three  classes  of  reactions,  and  hydrides 
the  presence  of  which  would  account  for  the  percentage  of  nickel 
effective  in  the  reduction  of  nitrobenzene.  R.  A.  M. 

Catalytic  Formation  of  Methane  from  Carbon  Monoxide 
and  Hydrogen.  I.  K.  M.  Chakravarty  and  J.  C.  Ghosh  ( J . 
Indian  Chem.  Soc.,  1925,  2,  150 — 156). — A  sugar  charcoal-nickel 
(73  :  27)  catalyst  for  the  reaction  CO-f  3H2=CH4-j-H20,  prepared 
by  the  carbonisation  of  a  mixture  of  solutions  of  sucrose  and 
nickel  acetate  under  prescribed  conditions,  retains  its  activity 
undiminished  for  months  when  the  theoretical  ratio  of  hydrogen 
and  carbon  monoxide  is  used.  The  critical  space  velocity  (c.c.  of 
gas  per  c.c.  of  catalyst  material  per  min.)  below  which  no  carbon 
monoxide  is  found  in  the  outflow  gases  is  large  and  increases  con¬ 
siderably  with  temperature.  This  catalyst  entirely  suppresses  the 
reaction  2C0=C-{-C02  and  prevents  the  deposition  of  carbon  on 
the  nickel  surface.  Ceria  acts  as  a  promoter  for  this  catalyst. 
e.g.,  at  355°  the  critical  space  velocity  is  3  5  without  ceria,  whilst 
with  ceria  it  is  greater  than  4-4.  The  presence  of  carbon  dioxide 
in  the  outflow  gases  is  due  mainly  to  the  reaction  2CO-f-2Ha= 
C02-}-CH4,  and  partly  to  the  reaction  C-y2H20=C02+2H2,  the 
latter  being  suppressed  at  high  space  velocities.  J.  W.  B. 

Catalytic  Formation  of  Methane  from  Carbon  Monoxide 
and  Hydrogen.  II.  Production  of  Fuel  Gases  Rich  in 
Methane.  K.  M.  Chakravarty  and  J.  C.  Ghosh  (J.  Indian  Chem. 
Soc.,  1925,  2,  157 — 164).- — The  application  of  the  sugar  charcoal- 
nickel  catalyst  (cf.  preceding  abstract)  in  pumice  to  the  production 
of  methane  in  accordance  with  the  equations  CO  -f-  3H2 = CH4 -j- H20 
and  2CO-f  2H2= C02-f  CHj  from  mixtures  of  hydrogen  and  carbon 
monoxide  (1:1)  has  been  studied;  its  efficiency  is  small  unless  a 
promoter  is  employed.  Ceria  (cf.  Medsforth,  T.,  1923,  123,  1452) 
is  without  influence  in  promoting  the  second  reaction,  but  vanadic 
acid  is  very  efficient,  its  activity  rapidly  increasing  with  rise  in 
temperature.  The  activity  of  this  catalyst  remains  steady  for 
months  if  the  reaction  temperature  be  maintained  below  500°,  and 
at  400°  the  exothermic  reactions  involved  maintain  the  temperature 
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of  the  catalyst  without  external  heating.  Ferric  oxide  is  also  an 
efficient  promoter,  but  the  substitution  of  coconut  charcoal  for 
sugar  charcoal  yields  a  catalyst  which,  although  possessing  initial 
high  activity  at  low  temperatures,  does  not  remain  steady  and 
has  a  small  temperature  coefficient.  Examination  of  the  com¬ 
position  of  the  incoming  and  effluent  gases  shows  that  equivalent 
quantities  of  methane  and  carbon  dioxide  are  produced  by  the 
second  reaction,  the  excess  of  methane  found  resulting  from  the 
first  reaction,  which  is  favoured  by  a  high  space  volume.  The 
calorific  value  of  the  resulting  gas  is  slightly  lower  than  that  of 
carburetted  water-gas,  the  large  volume  of  carbon  dioxide  produced 
acting  as  a  diluent.  J.  W.  B. 

Activity  of  Contact  Substances.  II.  Catalytic  Synthesis 
of  Water  by  Metals  of  the  Iron  Group  and  their  Binary  Alloys 
with  One  Another  and  with  the  Platinum  Metals,  in  so  far 
as  they  are  Catalytically  Active  at  the  Ordinary  Temperature. 

H.  Remy  and  H.  Gonningen  (Z.  anorg.  Chem.,  1925,  148,  279 — 
292;  cf.  this  vol.,  ii,  563). — An  extension  of  previous  work.  Iron, 
cobalt,  nickel,  their  binary  alloys  with  one  another  and  with 
ruthenium  and  osmium,  and  also  rhodium-cobalt  alloys  possess 
no  catalytic  activity  at  the  ordinary  temperature  against  a  hydro¬ 
gen-oxygen  mixture.  As  previously  noticed  ( loc .  cit.),  the  activities 
of  the  various  catalysts  are  markedly  influenced  by  previous  treat¬ 
ment  with  hydrogen  or  oxygen.  Rhodium-nickel  alloys  are  only 
active  catalytically  after  previous  treatment  with  hydrogen  and 
rhodium-iron  and  iridium-iron  alloys  after  oxygen  treatment. 
Data  are  given  for  the  relative  catalytic  activities  of  the  various 
active  alloys  against  a  mixture  of  2  vols.  of  hydrogen  and  1  vol. 
of  oxygen  systematically  diluted  with  hydrogen,  oxygen,  or  nitrogen. 
The  following  numbers  represent  the  relative  catalytic  efficiencies 
of  the  various  alloys  etc.  against  a  mixture  of  2  vols.  of  hydrogen 
and  1  vol.  of  oxygen  after  previous  exposure  to  hydrogen,  the 
figures  in  parentheses  representing  the  corresponding  activities 
after  exposure  to  oxygen  :  rhodium-iron  0  (24) ;  rhodium-nickel 
111(0);  palladium-iron  77  (95) ;  palladium-cobalt  87  (71) ;  pallad¬ 
ium-nickel  118  (71);  iridium-iron  0  (71);  iridium-cobalt  65  (31); 
iridium-nickel  118  (71);  platinum-iron  91  (111);  platinum-cobalt 
111  (65);  platinum-nickel  105  (74);  platinum  118  (115).  The 
remarkable  dependence  of  the  catalytic  efficiency  on  the  previous 
treatment  with  oxygen  or  hydrogen  is  readily  seen;  iron  alloys, 
which  are  the  least  active  after  exposure  to  hydrogen,  are  the 
most  efficient  after  exposure  to  oxygen.  It  is  remarkable  that  an 
iron-iridium  alloy,  previously  exposed  to  hydrogen,  possesses  an 
activity  about  40%  of  that  of  platinum  against  a  gas  mixture  of 
the  composition  (2H2,02,6N2).  The  alloy  is  otherwise  inactive  as 
a  catalyst.  J*  S.  C. 

Effect  of  X-Rays  on  the  Platinum  Catalyst  in  the  Contact 
Sulphuric  Acid  Reaction.  G.  L.  Clark,  P.  C.  McGrath,  and 
M.  C.  Johnson  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  646 — 651). — 
Preliminary  investigations  have  shown  that  X-rays  do  not  activate 
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the  platinum  catalyst  in  the  oxidation  of  sulphur  dioxide  when 
it  is  exposed  to  the  radiation  in  dry  air.  When  exposed  in  a  moist 
atmosphere  containing  0-013  part  of  water  per  1  part  of  dry  air, 
it  was  activated  and  an  increase  in  conversion  obtained  over  the 
first  period  of  use.  The  activity  then  fell  to  a  minimum  and 
finally  returned  to  its  normal  value  before  irradiation.  Subsequent 
irradiation  gave  less  activation  and  a  slower  return  to  the  normal. 
The  decreased  effect  of  X-rays  after  the  first  exposure  is  regarded 
as  being  due  to  the  building  up  of  a  film  of  sulphuric  acid  which 
is  not  easily  ionised  by  the  radiation.  A.  E.  M. 

Gaseous  Catalysis  by  Means  of  Metals  of  the  Platinum 

Group.  L.  Duparc,  P.  Wenger,  and  C.  Urfer  ( Helv .  Chim. 
Acta,  1925,  8,  609 — 631 ;  cf.  Wenger  and  Urfer,  A.,  1918,  ii,  230). — 
The  relative  efficiency  of  rhodium  and  platinum  as  catalysts  is 
studied  in  the  cases  of  the  oxidation  of  sulphur  dioxide  and  am¬ 
monia,  and  the  reduction  of  carbon  monoxide,  carbon  dioxide, 
nitric  oxide,  and  nitrous  oxide,  and  the  effects  of  the  alteration  of 
conditions  have  been  observed.  In  the  catalytic  oxidation  of 
ammonia,  using  platinum -black  as  a  catalyst,  the  best  yields  are 
obtained  when  the  concentration  of  the  catalyst  is  3%.  Above 
700°,  the  yields  are  considerably  reduced,  and  in  this  region  at  a 
given  temperature  the  yield  is  inversely  proportional  to  the  con¬ 
centration  of  the  catalyst.  At  520°,  the  yields  are  not  altered 
appreciably  by  a  variation  in  the  rate  of  passing  the  gases  between 
the  limits  of  10  and  60  litres  per  hr.,  the  yield  increasing  with  increas¬ 
ing  concentration  of  the  catalyst.  A  rhodium-black  catalyst  is 
much  more  reactive  than  platinum,  and  consequently  a  much 
lower  concentration  of  catalyst  must  be  employed.  At  a  rate  of 
45  litres  per  hr.  the  yields  are  almost  as  large  with  a  rhodium 
catalyst  concentration  of  0-1%  (optimum)  as  with  a  3%  platinum 
catalyst.  WThen  the  former  is  employed,  the  heat  of  reaction  is 
sufficient  to  maintain  the  catalyst  in  a  state  of  incandescence, 
whereas  external  heat  must  be  continually  applied  in  the  case  of 
the  platinum  catalyst.  Data  relevant  to  the  theory  of  catalytic 
action  are  discussed  and  a  theory  of  the  mechanism  is  deduced  in 
each  case.  In  the  catalytic  oxidation  of  sulphur  dioxide  the 
intermediate  is  the  oxide  Rh203  : — Rh203+3S02— 3S03+2Rh ; 
4Rh-f-302— 2Rh203,  since  the  reaction  which  proceeds  slowly  below 
600°  reaches  its  maximum  efficiency  at  this  temperature,  at  which 
the  rhodium-black  most  rapidly  absorbs  oxygen,  whereas  at  650° 
and  above,  when  the  dissociation  of  the  rhodium  oxide  is  appre¬ 
ciable,  the  yields  of  sulphur  trioxide  decrease  owing  to  the  difficulty 
with  which  the  metal  oxide  is  reformed.  A  similar  mechanism 
applies  to  the  case  of  platinum,  the  maximum  absorption  of  oxygen 
and  the  maximum  yield  of  sulphur  trioxide  coinciding  at  400° 
and  diminishing  at  500°  and  above.  In  the  case  of  the  oxidation 
of  ammonia,  maximum  yields  are  obtained  at  560°  and  conse¬ 
quently  the  oxide  of  the  catalyst  cannot  be  the  intermediate  in  this 
case.  The  ammonia  reduces  the  catalyst  oxide  to  yield  the  metal 
and  water,  and  the  former  then  reacts  with  the  ammonia  to  form 
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its  hydride  and  highly  reactive  nascent  nitrogen,  which  imme¬ 
diately  combines  with  oxygen  to  form  nitrogen  peroxide,  which 
with  excess  of  ammonia  yields  a  mixture  of  ammonium  nitrite  and 
nitrate.  With  a  0-1%  rhodium  catalyst  and  the  (theoretical) 
mixture  of  2  vols.  of  ammonia  and  3*5  vols.  of  oxygen,  the  rhodium 
is  not  oxidised,  but  immediately  takes  up  the  hydrogen  from  the 
ammonia  and  the  nascent  nitrogen  is  completely  oxidised  to  nitrogen 
peroxide.  With  a  5%  rhodium  catalyst,  carbon  monoxide  mixed 
with  an  equal  volume  of  hydrogen  is  reduced  in  accordance  with 
the  equation  3C0+3H2=CH4+H20+C02+C  when  a  slow  current 
of  the  mixed  gases  is  passed,  and  in  accordance  with  the  equation 
3C0-t3H2=CH4+H20+2C0  when  a  rapid  stream  is  employed. 
With  a  mixture  of  1  vol.  of  carbon  monoxide  and  3  vols.  of  hydrogen, 
a  theoretical  yield  of  methane  is  produced  in  accordance  with  the 
equation  C0+3H2=CH4-f-H20.  Reduction  of  carbon  dioxide  is 
difficult,  the  yields  being  only  20 — 25%.  In  the  case  of  nitric 
oxide,  the  catalyst  becomes  incandescent  at  320°,  and  quantitative 
reduction  in  accordance  with  the  equation  2N0+5H2=2NH3+2H20 
occurs  with  a  concentration  of  catalyst  between  5%  and  0-5%.  No 
reduction  occurs  if  the  gases  be  passed  at  a  rate  of  less  than  9  litres 
per  hr.,  and  the  reaction  is  too  violent  when  it  exceeds  45  litres 
per  hr.,  but  with  a  sufficiently  high  rate  raising  the  temperature 
above  320°  does  not  influence  the  yield.  With  nitrous  oxide,  when 
a  mixture  of  1  vol.  of  nitrous  oxide  and  4  vols.  of  hydrogen  is 
passed  at  a  rate  of  40  litres  per  hr.  the  catalyst  becomes  incan¬ 
descent  at  330°,  reduction  being  quantitative  in  accordance  with  the 
equation  N20+H0=N2+H2Q  ;  no  trace  of  ammonia  is  produced. 

J.  W.  B. 

Decomposition  of  Carbon  Monoxide  in  the  Corona  due  to 
Alternating  Electric  Fields.  I.  M.  Crespi  and  R.  W.  Lunt 
(J.  Chem.  Soc.,  1925,  127,  2052 — 2057). — The  behaviour  of  carbon 
monoxide  in  the  corona  due  to  alternating  electric  fields  of  frequency 
250  has  been  investigated.  It  decomposes  yielding  a  solid  substance 
containing  carbon  and  oxygen  and  a  gaseous  mixture  of  carbon 
monoxide  and  dioxide  of  approximately  constant  composition. 
The  composition  of  the  solid  is  independent  of  the  electrical  potential 
and  varies  solely  with  the  initial  pressure  of  the  carbon  monoxide. 
The  solid  is  a  dark  brown,  hygroscopic  powder,  having  an  acid 
reaction  in  aqueous  solution ;  it  is  readily  soluble  in  alcohol  and 
sparingly  soluble  in  ether.  E.  E.  W. 

Anode  Phenomena  in  the  Electrolysis  of  Potassium  Ethyl 
Malonate.  J.  B.  Robertson  (J.  Chem.  Soc.,  1925,  127,  2057 — 
2087 ;  cf.  this  vol.,  ii,  312). — The  formation  of  ethyl  succinate  on 
electrolysis  of  potassium  ethyl  malonate  is  shown  to  be  an  oxidation 
reaction.  It  takes  place  only  when  the  anode  is  of  suitable  material 
and  when  its  potential  exceeds  2-3 — 2-4  volts  referred  to  the  normal 
hydrogen  electrode  standard.  Grey  platinum  and  smooth  platinum 
anodes  both  favour  the  occurrence  of  synthesis,  but  platinised 
platinum  and  gold  anodes  do  not.  Anodes  of  all  four  materials 
used  cause  what  appears  to  be  complete  oxidation  of  a  portion  of 
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the  electrolyte.  The  extent  of  this  oxidation  is  small  with  platinised 
platinum  and  still  smaller  with  gold,  but  is  more  considerable  with 
smooth  platinum  and  grey  platinum.  E.  E.  W. 

Photochemical  Union  of  Hydrogen  and  Chlorine.  R.  G.  W. 

Nourish  (J.  Chem.  Soc.,  1925, 127,  2316 — 2334). — The  rate  of  com¬ 
bination  of  hydrogen  and  chlorine  is  uninfluenced  by  desiccation 
down  to  a  water- vapour  pressure  of  10-4  mm.  It  approaches  zero 
between  10  4  and  i(T7  mm.  (Coehn  and  Jung,  this  vol.,  ii,  142).  It  is 
shown  that  at  10“4  mm.  the  surface  of  the  reaction  vessel  under  the 
conditions  of  experiment  was  no  longer  completely  saturated  with 
water  molecules.  The  photochemical  dissociation  of  chlorine 
molecules  occurs  only  at  the  wTater  film  covering,  the  walls  of  the 
vessel,  and  the  reaction  spreads  outwards  into  the  gas  phase  by 
‘‘  Nernst  chains,”  its  rate  being  constant  so  long  as  the  surface  of 
the  vessel  is  saturated  with  vrater  molecules,  but  decreasing  when  it 
becomes  unsaturated.  The  anti-catalytic  effect  of  hydrogen  and 
oxygen  (this  vol.,  ii,  572)  is  explained  on  the  basis  of  this  hypothesis, 
which  is  further  extended  to  account  for  the  observed  photochemical 
induction  period.  Ammonia  formed  from  traces  of  nitrogenous 
impurities  is  assumed  preferentially  to  combine  with  the  water 
film,  and  to  require  removal  by  photochemical  reaction  with  the 
chlorine  before  the  primary  reaction  can  occur.  Quantitative 
observations  on  the  effect  of  the  addition  of  known  quantities  of 
ammonia  on  the  induction  period  have  been  made,  and  it  is  shown 
that  its  duration  can  be  calculated  from  the  expression  (1  —bfP)apvfs, 
where  p  and  P  are  the  pressures  of  ammonia  and  chlorine,  v  and 
■s-  the  volume  and  surface  of  the  reaction  vessel  respectively,  and 
a  and  b  are  constants;  the  expression  is  in  agreement  with  the 
hypothesis  proposed.  E.  E.  W. 

Photochemical  Reaction  between  Bromine  and  Tartaric 
Acid  in  Aqueous  Solution.  I.  J.  C.  Ghosh  and  J.  Mtjkherjee 

(./.  Indian  Chem.  Soc.,  1925,  2.  165 — 178). — The  photochemical 
reaction  between  bromine  and  tartaric  acid  in  aqueous  solution 
(resulting  in  the  formation  of  hydrobromic  acid,  carbon  dioxide, 
and  aldehydotartronic  acid)  has  been  studied  for  blue  light  (450— 
490  jxjjl).  The  velocity  of  the  dark  reaction  is  negligible,  but  with 
light  of  an  incident  intensity  of  5400  ergs  per  cm.2  per  sec.  there  is  a 
period  of  induction  of  120 — 150  mins.  No  induction  period  is 
observed  when  the  reaction  mixture  is  exposed  to  an  intense  light 
source.  The  rate  of  disappearance  of  the  bromine  is  at  first  slow, 
reaches  a  maximum,  and  then  continually  falls,  the  velocity  con¬ 
stants  in  the  last  portion  of  the  curve  being  those  of  a  unimolecular 
reaction.  The  velocity  constant  depends  only  on  the  intensity  of 
the  light  and  is  independent  of  its  state  of  polarisation.  The 
temperature  coefficient  of  the  reaction  is  between  1-7  and  2-0.  A 
photochemical  after-effect  wras  observed  when  the  reaction  mixture 
was  exposed  to  intense  sunlight  for  5  mins,  and  then  kept  in  the 
dark  at  30°,  the  reaction  proceeding  at  a  velocity  much  greater  than 
that  observed  in  the  ordinary  photochemical  reaction  at  the  same 
temperature,  but  ceasing  at  the  end  of  1  hr.  Hence  an  intermediate 
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compound  of  bromine  and  tartaric  acid,  in  which  the  bromine 
is  available  for  iodometric  titration,  must  be  formed  initially,  and 
this  decomposes  in  the  dark  with  a  velocity  great  in  comparison 
with  that  of  the  initial  photochemical  reaction.  By  a  mathematical 
analysis  of  the  reaction,  it  is  shown  that  when  the  pressure  p  of  the 
acceptor  molecules  (osmotic  pressure)  is  constant  (tartaric  acid  in 
excess)  the  curve  plotted  between  l/k  and  1  (p  should  be  a  straight 
line,  and  this  is  the  case  when  the  initial  concentration  of  the 
bromine  is  0-0 147 N,  but  it  is  not  so  for  higher  concentrations  of 
bromine.  For  an  infinite  concentration  of  tartaric  acid,  the  velocity 
constants  of  the  reaction  will  be  independent  of  the  concentration 
of  the  photoactive  component,  bromine,  the  life  period  of  the 
activated  bromine  molecules  being  less  for  higher  initial  con¬ 
centrations  of  this  component  than  for  lower,  the  diminution  of  the 
velocity  coefficient  with  increase  in  the  initial  concentration  of  the 
bromine  being  due  to  this  cause.  The  application  of  Einstein’s  law 
of  photochemical  equivalence  is  discussed.  J.  W.  B. 

Photochemical  Studies.  V.  Actinoscopic  Reactions.  A. 

Reyciiler  (Bull.  Soc.  chim.  Belg.,  1925,  34,  236 — 241). — The 
action  of  light  in  effecting  the  liberation  of  iodine  from  a  solution 
of  potassium  iodide  in  the  presence  of  potassium  dichromate  and 
eosin  (cf.  Straub,  A.,  1920,  i,  896)  has  been  investigated.  The 
presence  of  both  the  potassium  dichromate  and  the  eosin  is  necessary 
in  order  that  the  liberation  of  iodine  may  proceed  with  an  appreciable 
velocity,  the  latter  increasing  with  increasing  intensity  of  the  light. 
No  reaction  occurs  in  the  dark.  Since  the  same  amount  of  iodine  is 
liberated  in  an  atmosphere  of  carbon  dioxide  as  in  air,  atmospheric 
oxidation  plays  no  part  in  the  reaction.  J.  W.  B. 

Formation  of  Active  Hydrogen  in  the  Creepage  Corona 
Discharge.  F.  O.  Anderegg  and  W.  N.  Herr  (J.  Amer.  Chem. 
Soc.,  1925, 47,  2429—2431). — Glass  wool  in  the  discharge  space  tends 
to  increase  the  yield  of  active  hydrogen.  The  tube  exhibits  fatigue 
effects  which  may  be  removed  by  discharging  in  nitrogen.  A  trace 
of  air  admitted  and  then  swept  out  produced  a  similar  result, 
probably  due  to  an  adsorbed  film  of  gases  on  the  glass,  since  traces 
of  nitrogen  or  oxygen  admitted  with  the  hydrogen  were  without 
effect.  Disuse  of  the  tube  allows  it  to  recover  very  slowly  from 
fatigue.  Earthenware,  flint,  or  platinum  in  the  discharge  space 
gave  no  appreciable  yield  of  active  hydrogen ;  they  may  promote 
decomposition  of  the  active  form.  W.  T. 

Effect  of  Ultra-violet  Light  on  Dried  Hydrogen  and  Oxygen. 

H.  B.  Baker  and  (Miss)  M.  Carlton  (J.  Chem.  Soc.,  1925, 127, 1990 — 
1991). — The  work  of  Coehn  and  Tramm  indicated  that  the  mixture 
of  hydrogen  and  oxygen  dried  to  the  point  at  which  no  explosion 
took  place,  but  only  slow  combination  on  heating,  would  combine 
as  readily  in  the  dried  as  in  the  undried  condition,  under  the  action 
of  ultra-violet  light. 

The  work  has  been  repeated  with  six  pairs  of  quartz  tubes  filled 
with  the  gaseous  mixture  produced  by  the  electrolysis  of  very 
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pure  barium  hydroxide,  one  of  each  pair  containing  some  distilled 
phosphorus  pentoxide.  In  every  case,  whether  the  drying  lasted 
8  weeks  or  2  weeks,  there  was  a  difference  in  the  rate  of  union  of  the 
dried  and  the  wet  gases.  After  drying  for  7  weeks  and  8  weeks, 
respectively,  the  dried  gas  gave  no  measurable  contraction  after 
6^  hrs.’  and  5  hrs.’  exposure  to  the  light  from  a  quartz  mercury  lamp, 
the  comparative  wet  tubes  showing  a  considerable  amount  of  union 
with  the  same  exposure.  No  ozone  was  produced  in  either  the  wet 
or  the  dry  gas.  E.  E.  W. 

Decomposition  of  Hydrogen  Peroxide.  W.  P.  Davey 

(Science,  1925,  61,  388 — 389). — Ditman’s  statement  (this  vol.,  ii,  51) 
on  the  decomposition  of  hydrogen  peroxide  by  a  single  electrical 
conductor  the  ends  of  which  are  immersed  in  solutions  of  hydrogen 
peroxide  and  colloidal  platinum,  respectively,  cannot  be  substantiated 
when  precautions  are  taken  to  prevent  contamination  of  the  hydrogen 
peroxide  by  any  agent  tending  to  decompose  it.  A.  A.  E. 

Mercury  and  Ionised  Helium.  S.  C.  Lind  and  D.  C.  Bard- 
well  ( Science ,  1925,  61,  344 — 345). — No  evidence  could  be  obtained 
of  the  formation  of  a  compound  of  helium  and  mercury  'when  the 
helium  was  ionised  by  means  of  radon.  The  result,  however,  is 
not  necessarily  at  variance  with  those  obtained  using  an  electrical 
discharge  (cf.  Manley,  this  vol.,  ii,  57,  314,  696;  Boomer,  ibid., 
ii,  144),  since  electron'jbombardment  frequently  produces  chemically 
active  resonance  states,  which  are  not  known  to  be  produced  by 
a-particles.  A.  A.  E. 

Explosions  with  Alkali  Metals.  H.  Staudinger  (Z.  Elektro- 
chem.,  1925,  31,  549 — 551). — When  an  alkali  metal  is  brought  into 
contact  with  bromine  or  with  a  halogenated  hydrocarbon,  little  or 
no  immediate  reaction  takes  place ;  but  the  system  explodes  when 
subjected  to  a  minimal  mechanical  impact,  which  may  be  measured. 
Thus  with  chloroform  the  requisite  priming  energy  is  1  -5  kg.  metre 
for  lithium,  0-6  for  sodium,  0-02  for  potassium,  and  0-0007  for 
sodium-potassium  alloy.  This  latter  is  in  general  by  far  the  most 
sensitive  form  of  alkali  metal.  The  results  with  various  halogen 
compounds  indicate  that  the  limit  of  priming  energy  has  no  connexion 
with  the  energy  of  reaction.  Sodium-potassium  is  found  to  explode 
similarly  with  silver  halides,  solid  carbon  dioxide,  mercuric  oxide, 
ammonium  nitrate,  and  organic  nitro  compounds,  and  the  priming 
energies  have  been  measured.  It  is  suggested  that  a  layer  of  a 
labile  unpolymerised  molecular  compound  of  alkali  metal  with  the 
other  substance,  comparable  with  the  primary  labile  peroxides  of 
organic  compounds,  is  first  formed.  This  protects  the  metal  from 
immediate  attack,  but  is  susceptible  to  explosive  decomposition, 
which  is  then  imparted  to  the  whole  system.  W.  A.  C. 

Lithium.  V.  Alkali  Polybromides  and  Polychlorides.  G.  F. 

Huttig  and  O.  Schliessmann  ( Z .  anorg.  Chem.,  1925,  148,  87 — 92 ; 
cf.  Huttig  and  Krajewski,  this  vol.,  ii,  296 ;  Huttig  and  Keller,  this 
vol.,  ii,  963). — Alkali  bromides  were  heated  with  excess  of  bromine  in 
a  bomb  tube  at  500 — 700°  and  the  tube  was  cooled  to  the  temper- 
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ature  of  liquid  air.  The  tube  was  then  opened,  inserted  in  a  special 
apparatus,  evacuated,  and  the  bromine  vapour-pressure  curve 
determined.  No  polybromide  of  lithium  was  found ;  rubidium 
formed  a  tribromide  which  decomposed  between  30°  and  90°,  and 
ammonium  formed  a  tribromide  which  was  already  partly  decom¬ 
posed  at  0°.  Lithium,  potassium,  caesium,  and  calcium  do  not  form 
polychlorides.  A.  G. 

Complex  Salts  of  Stannous  Iodide  with  Rubidium  and 
Caesium  Iodides.  V.  Auger  and  T.  Karantassis  ( Compt .  rend., 
1925, 181,  665 — 666). — The  double  salt,  RbSnI3,  is  obtained  as  yellow 
needles  by  cooling  the  pale-yellow  liquid  obtained  when  stannous 
iodide  is  added  to  excess  of  a  solution  of  rubidium  iodide  acidified 
with  hydriodic  acid.  Cubic  crystals  of  RbSn2I5  are  obtained  when 
excess  of  stannous  iodide  is  used.  The  corresponding  caesium  salts 
are  prepared  similarly.  The  dry  salts  are  fairly  stable;  they 
oxidise  in  the  air,  partly  to  rubidium  (or  caesium)  iodostannate. 

S.  K.  T. 

Systematic  Doctrine  of  Affinity.  XXXVI.  Ammoniates 
of  Cupric  Halides.  W.  Biltz  [with  H.  Brohan  and  W.  Wein] 
(Z.  anorg.  Ghem.,  1925,  148,  207 — 216;  cf.  this  vol.,  ii,  1183). — 
Corresponding  data  are  tabulated.  The  compounds  investigated 
were:  CuC1o,10NH3;  CuC12,6NH3;  CuCl2,5NH3;  CuC12,3|NH3; 
CuC122NH3;  CuBr„,10NH3 ;  CuBr2,6NH3:  CuBr„5NH,; 

CuBr2,3|NH3;  CuBr2,2NH3;  CuI2,10NH3;  CuI2,6NH3  ;  CuI2,5NH3 ; 
CuI2,3JNH3.  Heats  of  solution  of  some  of  these  compounds  and 
of  the  pure  halides  in  hydrochloric  acid  solutions  are  recorded. 

J.  S.  C. 

Higher  Oxides  of  Silver.  I.  Ag203.  F.  Jirsa  [with  J. 
Jelinek]  (Z.  anorg.  Client.,  1925,  148,  130 — 140).— The  decomposi¬ 
tion  of  the  substance  2Ag203,Ag202,AgN03  (cf.  this  vol.,  ii,  314), 
obtained  by  the  anodic  oxidation  of  silver  nitrate  to  silver  nitrate, 
pure  silver  peroxide,  Ag202,  and  oxygen,  was  followed  by  measuring 
the  oxygen  evolved ;  at  64-3°  the  higher  oxide  was  half  decomposed 
in  about  1  hr.  and  at  77-6°  in  about  4  hrs.  A  summary  of  the 
literature  on  the  higher  oxides  of  silver  is  included.  A.  G. 

Systematic  Doctrine  of  Affinity.  XXXV.  Ammoniates 
of  Aurous  Halides.  W.  Biltz  [with  W.  Wein]  (Z.  anorg .  CJiem., 
1925,  148,  192 — 206;  cf.  this  vol.,  ii,  1183). — Corresponding 
data  for  the  following  aurous  halide  ammoniates  are  recorded  : 
AuC1,6NH3;  AuC1,2NHo  ;  AuC1.NH3;  AuBr,6NH3;  AuBr,4NH3; 
AuBr,3NH3;  AuBr,2NH3;  AuBr.NH3;  AuI,6NH3;  AuI,3NH3; 
AuI,2NH3;  AuI,NH3.  the  existence  of  AuC1,12NH3,  and  of 
AuI,8NH3  is  demonstrated.  Heats  of  solution  of  the  pure  halides 
and  of  the  lower  ammoniates  in  5%  potassium  cyanide  solution  are 
recorded.  J.  S.  C. 

Compounds  of  Gold  with  Carbon  Monoxide.  W.  Mahchot 

and  H.  Gall  ( Ber .,  1925,  58,  [B],  2175 — 2178). — Compounds  of 
carbon  monoxide  with  the  halides  of  all  the  metals  of  the  eighth 
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and  of  related  metals  of  the  first  group  of  the  periodic  system  have 
been  described  with  the  exceptions  of  cobalt,  nickel,  palladium,  and 
gold.  Anhydrous  auric  chloride  combines  with  carbon  monoxide 
at  about  95°,  giving  the  product,  AuCl,CO.  Very  considerable 
reduction  of  auric  chloride  occurs  simultaneously,  but  this  can  be 
avoided  to  some  extent  by  mixing  the  carbon  monoxide  with  about 
10%  of  chlorine.  The  new  product  is  extraordinarily  sensitive 
towards  moisture.  Replacement  of  auric  chloride  by  aurous 
chloride  or  caesium  chloroaurate  brings  no  advantage.  The 
bromides  of  gold  do  not  yield  volatile  compounds  with  carbon 
monoxide.  H.  W. 

Vaterite  and  g-Calcium  Carbonate.  R.  E.  Gibson,  R.  W.  G. 
Wyckoff,  and  H.  E.  Merwin  {Amer.  J .  Sci.,  1925, 10,  325 — 333).— 
The  material  originally  obtained  by  Vater  by  diffusion  of  calcium 
chloride  (containing  barium  chloride)  into  potassium  carbonate 
and  named  vaterite-A,  when  examined  by  the  X-ray  powder 
method,  proved  to  be  calcite.  A  second  form  (vaterite-A)  obtained 
by  Heide  on  crystallising  colloidal  calcium  carbonate  at  5°,  was 
found  by  similar  means  to  be  identical  with  the  g-calcium  carbonate 
of  Biitschli,  Spannenberg,  and  Rhine.  The  latter  substance  was 
prepared  by  slowly  dropping  solutions  of  calcium  chloride  and 
potassium  carbonate  into  water  (with  stirring)  at  60°,  but  better  by 
slowly  dropping  a  (Mil-solution  of  calcium  chloride  into  stirred 
solutions  of  potassium  carbonate  (ranging  from  10  to  50  g.  per 
700  c.c.)  maintained  at  00°.  A.  Coijsen. 

New  Peroxide  of  Barium.  (Miss)  M.  Carlton  (J.  Chcrn .  Soc., 
1925, 127,  2180 — 2184). — When  excess  of  hydrogen  peroxide  is  added 
to  a  solution  of  barium  hydroxide  at  temperatures  below  20°,  the 
hydrate  Ba02,8H20  first  formed  changes  in  appearance,  forming  a 
granular  precipitate  which  turns  buff-coloured  on  keeping.  This 
substance  is  a  cream-coloured,  non-crystalline  powder.  It  does  not 
contain  hydrogen  peroxide,  for  this  substance  cannot  be  extracted 
with  ether  or  liberated  by  heat.  The  solid  substance  decolorises 
potassium  permanganate  more  rapidly  than  the  oxide  BaOa ;  it 
liberates  iodine  from  potassium  iodide  and  bromine  from  potassium 
bromide  in  the  presence  of  dilute  nitric  acid.  It  reacts  with  sulphur, 
but  does  not  form  sulphur  dioxide.  The  substance  was  analysed  by 
heating  at  500 — 600°  in  a  current  of  nitrogen,  and  by  titrating  the 
substance  dissolved  in  dilute  nitric  acid  with  potassium  perman¬ 
ganate.  It  is  concluded  that  the  new  substance  has  the  formula 
Ba03.  E.  E.  W. 

Systematic  Doctrine  of  Affinity.  XXXIII.  Ammoniates 
of  Beryllium  Halides.  W.  Biltz  and  C.  Messerknecht  ( Z . 
anorg.  Chem.,  1925,  148,  157 — 169;  cf.  this  vol.,  ii,  1191). — 
The  existence  of  the  following  compounds  has  been  demonstrated, 
the  values  of  the  heat  of  dissociation  and  of  the  total  heat  of  form¬ 
ation,  as  calculated  from  tensimetric  data  and  the  values  of  the 
heats  of  solution  of  the  pure  halides  and  of  the  lower  ammines 
in  hydrochloric  acid  being  tabulated:  BeCl2,12NH3 ;  BeCl2,6NH3; 
BeCl2,4NH3;  BeCl2,2NH3;  BeBr2,10NH3;  BeBr2,6NH3; 
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BeBr2,4NH3;  BeI2,13NH3;  BeI2,6NH3;  BeI2,4NH3.  The  lower 
ammoniates  are  stable  compounds,  dissociating  only  at  relatively 
high  temperatures,  the  dissociation  being  always  accompanied  by 
the  formation  of  varying  amounts  of  the  corresponding  ammonium 
halide.  J.  S.  C. 

Analytical-synthetic  Researches  on  Zincite.  E.  Dittler 
(Z.anorg.  Chem.,  1925,148,332 — 344). — Analytical  and  synthetical 
experiments  are  described  with  the  object  of  determining  the  cause 
of  the  red  colour  in  zincite.  The  conversion  of  zinc  ore  into  zincite 
is  a  metamorphic  change  produced  by  carbon  dioxide  under  pressure. 
Under  suitable  temperature  conditions,  it  is  considered  that  the 
equilibrium  3MnO  A  CO  2  Mn304  -[-CO  is  set  up,  and  that 
the  higher  manganese  oxide  separates  almost  completely  from  the 
molten  zinc  oxide,  leaving  traces  of  manganites,  which  confer  the 
characteristic  colour  to  the  mineral.  Natural  zincite  melts  at 
1670^10°;  increase  in  the  manganous  and  ferrous  oxide  contents 
rapidly  depresses  the  m.  p.  to  1550°.  S.  K.  T. 

Systematic  Doctrine  of  Affinity.  XXXIV.  Ammoniates  of 
Cadmium  and  Mercury  Halides.  W.  Biltz  and  C.  Mau  (Z. 

anorg.  Chem.,  1925,  148,  170 — 191;  cf.  this  vol.,  ii,  1191). — The 
following  cadmium  compounds  have  been  investigated  and  the 
corresponding  data  as  for  the  iron-group  metal  compounds  calcu¬ 
lated  and  tabulated:  CdCl2,10NH3;  CdCl2,6NH3;  CdCl2,4NH3; 
CdCl2,2NH3 ;  CdCl2,NH3 ;  CdBr2,12NH3 ;  CdBr2,6NH3 ;  CdBr2,2NH3  ; 
CdBr2,NH3;  CdI2,6NH3;  CdX2,2NH3.  Some  evidence  was  also 
obtained  for  the  existence  of  CdCl2,5NH3.  From  the  values  of 
df,  the  molecular  volumes  of  some  of  these  compounds  are  calculated. 

Similar  data  are  given  for  the  following  mercuric  compounds  : 
HgCl2,9-5NH3;  HgCl2,8NH3;  HgCl2,2NH3;  HgBr2,8NH3; 
HgBr2,2NH3;  HgI2,6NH3;  HgI2,2NH3;  HgI2,4/3NH3.  Some 
evidence  for  the  existence  of  HgI2,12NH3  was  obtained. 

Of  the  mercurous  compounds,  the  existence  of  HgCl,NH3  and 
HgBr,NH3  is  definitely  established,  the  approximate  heats  of 
formation  being  calculated,  whilst  some  indication  for  the  existence 
of  HgCl,5NH3  and  HgBr,4NH3  was  obtained.  J.  S.  C. 

Amides  of  Mercurous  Salts.  F.  Feigl  and  A.  Sucharipa 
(Z.  anal.  Chem.,  1925,  67,  134 — -140). — The  action  of  ammonia  on 
mercurous  chloride  is  usually  represented  by  the  equation  Hg2Cl2-f- 
2NH3=NH4Cl+HgNH2Cl-f  Hg.  That  this  is  not  a  true  represent¬ 
ation  of  the  reaction  is  shown  by  the  fact  that  the  black  product 
yields  less  mercuric  chloride  when  treated  with  hydrochloric  acid  than 
corresponds  with  half  the  mercury  in  the  mercurous  chloride  used. 
The  quantity  of  mercury  dissolved  by  acid  increases  with  the  age 
of  the  precipitate  to  a  maximum  of  about  47-5%  when  the  reactions 
are  carried  out  at  20°,  but  only  16%  is  dissolved  if  the  reactions 
are  conducted  at  100°,  showing  that  an  amide  of  mercurous  chloride 
is  first  formed  and  that  this  decomposes  reversibly  into  mercuric 
amidochloride  and  metallic  mercury.  The  reaction  therefore 
takes  place  in  two  stages,  viz. :  (1)  Hg2Cl2+2NH3— >NH2Hg2Cl-f- 
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NH4C1  and  (2)  NH2Hg2Cl^:NH2HgCl+Hg.  Mercurous  amido- 
chloride  is  formed  by  heating  an  intimate  mixture  of  the  mercuric 
compound  with  metallic  mercury.  A.  R.  P. 

Composition  of  a  Precipitated  Aluminium  Hydroxide.  J. 

Shidei  (Mem.  Coll.  Sci.  Kyoto ,  1925,  9,  43 — 73). — Precipitated 
aluminium  hydroxide  has  been  alleged  by  a  number  of  investigators 
to  form  a  definite  hydrate  when  kept  for  a  long  time  under  water. 
Measurements  have  been  made  of  the  vapour  tension  of  precipit¬ 
ated  alumina  (kept  for  17  months  under  water),  the  composition 
varying  from  A1203,5-639H20  to  A1203,2-544H20.  Mundells’ 
differential  manometer  was  used,  giving  an  accuracy  of  0-01  mm. 
The  rate  of  dehydration  at  constant  temperature  of  a  number  of 
samples  of  the  hydrated  oxide  was  also  observed.  All  measure¬ 
ments  were  made  at  30°,  and  it  was  found  that  the  dehydration  in 
a  vacuum  of  the  former  hydroxide  is  continuous,  without  any 
sudden  change  in  its  velocity,  until  the  composition  has  been 
reduced  to  A1203,2-494H20.  Further  hydration  would  be  ex¬ 
tremely  slow.  The  pressure  of  the  aqueous  vapour  from  the 
hydroxide  in  a  vacuum  increases  rapidly  at  first  and  then  gradually, 
taking  a  long  time  to  reach  equilibrium. 

The  vapour  tensions  decrease  continuously  with  the  diminution 
in  the  water  content  of  the  substance.  It  was  concluded  that  the 
precipitated  hydroxide  which  had  been  kept  under  water  for  17 
months  was  not  a  definite  hydrate,  but  remained  as  an  oxide 
absorbing  water.  L.  L.  B. 

Sulphates  of  Neodymium  and  Thallous  Thallium.  F. 

Zambonini  and  V.  Caglioti  ( Atti  R.  Accad.  Lined,  1925, 
[vi],  2,  153 — 158;  cf.  this  vol.,  ii,  222,  579). — The  25°  isotherm 
for  the  system  Nd2(S04)3-Tl2S04  indicates  the  existence  of  the 
compounds  Nd2(S04)3,4-5Tl2S04,  Nd2(S04)3,Tl2S04,8H20,  and 

Nd2(S04)3,Tl2S04,3H20.  The  last  is  in  equilibrium  with  a  solu¬ 
tion  containing  3-8%  of  neodymium  sulphate  and  0*26%  of  thallous 
sulphate,  and  forms  minute,  violet  crystals.  The  second  com¬ 
pound  is  in  equilibrium  with  solutions  containing  3*78 — 0-30% 
of  neodymium  sulphate  and  0-28 — 3-0%  of  thallous  sulphate. 
It  is  isomorphous  with  the  double  sulphates 

X2(S04)3,(NH4)2S04,8H20, 

where  X=La,  Ce,  Di.  The  reddish -violet  compound 
Nd2(S04)3,4-5Tl2S04 

is  in  equilibrium  with  solutions  containing  0-26 — 0-19%  of  neo¬ 
dymium  sulphate  and  3*85 — 4-70%  of  thallous  sulphate. 

F.  G.  T. 

Behaviour  of  Zirconium  Phosphate  towards  Acids  and 
Bases.  J.  H.  db  Boer  and  A.  E.  van  Arkel  (Z.  anorg.  Chem., 
1925,  148,  84 — 86). — Zirconium  phosphate  is  dissolved  by  oxalic 
acid,  and  by  concentrated  sulphuric  and  phosphoric  acids;  unlike 
hydrofluoric  acid  (this  vol.,  ii,  705),  these  acids  dissolve  only  the 
freshly  precipitated  or  moist  phosphate,  and  the  solutions  are 
less  stable.  The  oxalic  acid  solution  is  decomposed  by  heating 
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or  by  the  addition  of  alcohol  or  mineral  acids,  and  zirconium  phos¬ 
phate  is  reprecipitated  from  the  sulphuric  or  phosphoric  acid 
solutions  by  dilution.  Zirconium  phosphate  is  converted  into  the 
hydroxide  by  alkalis,  but  the  action  is  only  superficial;  complete 
dissolution  may  be  brought  about  by  the  addition  of  a  substance 
capable  of  dissolving  the  hydroxide  in  alkaline  solution.  Such 
substances  are  the  aliphatic  oxy-acids  {e.g.,  tartaric,  malic,  and 
lactic  acids),  alcohols  with  at  least  two  hydroxyl  groups  on  neigh¬ 
bouring  carbon  atoms  {e.g.,  glycerol,  dextrose,  sucrose,  pyrocatechol, 
and  pyrogallol),  and  hydrogen  peroxide.  The  solution  in  hydrogen 
peroxide  precipitates  the  hydroxide  when  heated  and  the  per- 
zirconate  by  addition  of  alcohol.  From  the  other  solutions  the 
hydroxide  is  obtained  by  partial  neutralisation  with  acid,  prefer¬ 
ably  after  previous  precipitation  of  the  phosphoric  acid  with  barium 
chloride.  Hafnium  phosphate  behaves  similarly,  but  the  solutions 
are  less  stable  ;  by  this  means  the  two  metals  can  be  readily 
separated.  A.  G. 

Formula  of  Cerium  Hydride.  E.  J.  Weeks  {Chem.  News, 
1925,  131,  245 — 246). — Theoretical  reasons  are  given  to  show  that 
cerium  hydride  formed  by  heating  the  metal  in  a  current  of  hydrogen 
is  a  mixture  of  Ce2H2  and  CeH4.  A.  R.  P. 

Ionium.  I.  Recovery  of  Ionium  from  Carnotite.  II. 
Adsorption  of  Ionium-Thorium  by  Barium  Sulphate.  III. 
Ionium-Thorium  Ratio  in  Carnotite.  G.  I).  Kammer  and  A. 
Silverman  ( J .  Amer.  Chem.  Soc.,  1925,  47,  2514 — 2522). — The 
direct  precipitation  of  ionium  from  an  acid  solution  of  carnotite 
ore  is  impracticable  on  a  large  scale.  With  large  quantities  of 
ore,  precipitation  with  oxalic  acid  is  unsuccessful;  precipitation 
with  hydrofluoric  acid  gives  good  results,  but  the  precipitate  is 
bulky  and  difficult  to  handle.  Ionium  is  strongly  adsorbed  by 
barium  sulphate,  1  g.  of  barium  sulphate  adsorbing  16%  of  its 
own  weight  of  thorium  sulphate  (thorium  is  an  isotope  of  ionium). 
Radium-barium  sulphate  obtained  in  the  production  of  radium 
contains  considerable  ionium,  which  can  be  recovered  either  by 
fusing  or  by  boiling  the  sulphates  with  sodium  carbonate.  In  the 
commercial  treatment  of  low-grade  carnotite,  most  of  the  ionium 
remains  in  the  ore  residue ;  this  can  be  rendered  soluble  by  heating 
with  sulphuric  acid.  Ionium  can  be  extracted  from  high-grade 
carnotite  (containing  more  than  15%  of  uranium  oxide)  with 
hydrochloric  acid.  The  radioactive  substance  adsorbed  by  barium 
sulphate  in  addition  to  radium  is  chiefly  ionium,  accompanied  by  a 
small  amount  of  actinium,  and  not  solely  actinium,  as  often  assumed. 
The  average  Colorado  carnotite  contains  ionium-thorium  in  the 
ratio  1  :  15-8.  W.  T. 

Action  of  Gaseous  Ammonia  on  Phosphorus  Chlorides. 

H.  Perperot  ( Compt .  rend.,  1925,  181,  662 — 664). — From  a  study 
of  the  solid  products,  PCh.2?iNH3,  obtained  by  mixing  solutions  of 
pentachloride,  trichloride,  or  oxychloride  of  phosphorus  in  carbon 
tetrachloride  with  similar  solutions  of  ammonia,  it  is  concluded 
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that  the  primary  action  of  gaseous  ammonia  on,  these  chlorides 
proceeds  according  to  the  general  equation :  PC1«+2»NH3= 
PCln,2»NH3=P(NH2)n+wN54Cl.  S.  K.  T. 

Reduction  of  Inorganic  Halides.  IV.  Tantalum  Penta- 
chloride.  O.  Rtjff  and  F.  Thomas  (Z.  anorg.  Chem.,  1925,  148, 
1—18;  cf.  A.,  1921,  ii,  508;  1923,  ii,  868).— Tantalum  penta¬ 
chloride  is  reduced  to  lower  chlorides  when  heated  with  red  phos¬ 
phorus,  tin,  magnesium,  lead,  zinc,  or  aluminium,  but  is  not  reduced 
by  sulphur,  antimony,  arsenic,  bismuth,  or  mercury.  Reduction 
by  aluminium  was  more  fully  investigated,  the  reaction  mixture 
being  heated  at  300°  in  an  evacuated  bomb  tube.  At  this  tem¬ 
perature  complete  reduction  to  metallic  tantalum  did  not  occur, 
even  with  excess  of  aluminium.  A  chloride  of  the  composition 
TaCl4  was  obtained  when  somewhat  less  than  the  calculated  amount 
of  aluminium  for  reduction  to  this  stage  was  taken,  and  the  alumin¬ 
ium  chloride  and  excess  of  tantalum  pentachloride  were  distilled  oil 
at  250°.  It  is  uncertain  whether  this  is  a  compound  of  quadrivalent 
tantalum  or  whether  it  is  a  complex  of  tri-  and  penta-chlorides. 
On  further  heating,  more  pentachloride  is  lost  and  the  residue 
becomes  progressively  richer  in  tantalum.  Thus  at  350 — 400° 
the  trichloride  is  obtained  and  at  600°  the  dichloride,  these  being 
definite  compounds,  and  at  680 — -700°  the  proportion  of  tantalum 
is  still  higher  and  the  product  is  pyrophoric.  The  dichloride 
dissolves  in  water  with  evolution  of  hydrogen  and  formation  of 
an  oxychloride  of  tervalent  tantalum,  and  is  thus  distinguished 
from  the  trichloride,  which  dissolves  without  evolution  of  gas. 
In  alkaline  solutions,  both  chlorides  are  oxidised  to  the  quinque- 
valent  state  with  evolution  of  hydrogen,  the  measurement  of 
which  is  a  convenient  method  of  determining  the  state  of  oxidation 
of  the  tantalum.  When  the  pentachloride,  prepared  by  chlorin¬ 
ating  the  pentoxide,  is  sublimed  in  a  vacuum  at  500°  an  oxychloride, 
Ta02Cl,  is  obtained.  A.  G. 

Reduction  of  Inorganic  Halides.  V.  Derivatives  of 
Tantalum  Trichloride.  O.  Ruff  and  F.  Thomas  (Z.  anorg. 
Chem.,  1925,  148,  19 — 24;  cf.  preceding  abstract). — When  a 
tantalum  trichloride  solution  is  evaporated  under  reduced  pressure 
with  hydrochloric  acid  a  crystalline  salt  is  obtained  which  is  formul¬ 
ated  as  Ta3mCl70,3H20.  Lindner  and  Feit  (A.,  1924,  ii,  768) 
proposed  the  formula  (HTa3nCl7,H20),3H20,  believing  it  to  con¬ 
tain  bivalent  tantalum  on  the  basis  of  valency  determinations  by 
oxidation  with  permanganate  and  reduction  of  silver.  Both  these 
methods  are,  however,  untrustworthy,  and  measurements  of  the 
hydrogen  evolved  when  the  substance  is  oxidised  to  the  quinque- 
valent  state  in  alkaline  solution  (see  preceding  abstract)  show 
that  the  tantalum  is  tervalent.  Only  3  mols.  of  water  are  lost 
when  it  is  heated,  and  the  evolution  of  hydrochloric  acid  on  further 
heating  is  ascribed  to  traces  of  water  having  been  retained.  The 
formulae  of  the  derivatives  described  by  Lindner  and  Feit  require 
similar  modification.  A.  G. 
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Bismuth  Trihydride  and  Silver  Bismuthide.  E.  J.  Weeks 
and  J.  G.  F.  Drtjce  ( Nature ,  1925,  116,  710). — When  heated  in  a 
vacuum,  bismuth  dihydride  decomposes  thus :  3Bi2H2=4Bi-f 
2BiH3;  when  heated  in  hydrogen,  the  reaction  is  2Bi2H,+H2= 
2BiH3+2Bi.  The  bismuth  trihydride  was  detected  by  interaction 
with  silver  nitrate  solution,  whereby  a  black  precipitate  of  silver 
bismuthide  is  produced  :  BiH3-f  3AgN03^=^  3HN03-j-BiAg3. 

A.  A.  E. 

Effect  cf  Vacuum  and  of  Heat  on  the  Neutral  and  Basic 
Bismuth  Nitrates.  Determination  of  Water  of  Constitution 
and  of  Nitric  Acid  in  these  Salts.  Picon  ( Compt .  rend.,  1925, 
181,  516—518)  . — A  glass  T-tube  was  connected  with  a  mercury 
pump ;  in  one  arm  was  placed  phosphorus  pentoxide,  and  in  the 
other,  one  of  the  bismuth  nitrates  which  were  to  be  dehydrated. 
After  evacuation,  the  T-piece  was  sealed.  In  order  to  minimise 
loss  of  nitric  acid,  the  arm  containing  the  neutral  salt  was  cooled 
to  —80°  during  evacuation.  The  nitric  acid  was  determined  by 
Dumas’  method,  and  by  titration  with  ferrous  salts,  which  alone 
among  volumetric  methods  gave  consistent  results.  The  neutral 
nitrate  yielded  the  compound  Bi2(N03)6,3H20,  which  retained 
its  water  after  6  months’  drying.  The  nitrate,  Bi(0H)2N03, 
gave  the  compound  12(Bi0,N03),5H20.  Another  nitrate, 
18(Bi0,N03),Bi203,7H20,  yielded  the  compound 
18(Bi0,N03),Bi203,6H20. 

The  salt  10(BiO,NO3),Bi2O3,8H2O  lost  4  mols.  of  water. 

The  same  salts  (with  the  exception  of  the  neutral  nitrate  which 
decomposed)  were  heated  at  100°  for  10  days.  Salts  containing 
6,  2-45,  and  4-87%  of  water  lost  3-64,  0-5,  and  2-85%,  respectively, 
leaving  products  agreeing  well  with  those  obtained  by  vacuum 
desiccation.  The  neutral  nitrate  cannot  be  completely  dehydrated 
by  phosphorus  pentoxide  without  decomposing,  and  the  effect  of 
heat  on  this  salt  is  complex.  R.  A.  M. 

Acid  Nature  of  some  Derivatives  of  Sulphur,  Selenium,  and 

Tellurium.  D.  D.  Karve  (J.  Indian  Chem.  Soc.,  1925,  2,  128 — 
141 ;  cf.  this  vol.,  ii,  633). — The  Hantzsch  criteria  for  pseudo¬ 
acids,  viz.,  comparison  of  the  absorption  spectra  of  the  acid,  its 
salts  and  esters  in  various  solvents,  the  velocity  of  reaction  with 
ethyl  diazoacetate,  the  velocity  of  inversion  of  sucrose  in  con¬ 
centrated  solution,  and  the  action  of  the  indicator,  dimethylamino- 
azobenzene,  have  been  used  to  investigate  the  acid  properties  of 
several  derivatives  of  sulphur,  selenium,  and  tellurium.  The  main 
conclusions  are  as  follows  :  methyl-  and  ethyl-sulphuric  acids  are 
true  acids  [R0*S03]H  in  dilute  aqueous  solution,  but  react  as 
pseudo-acids,  ROSOyOH,  in  dilute  alcoholic  and  concentrated 
ethereal  solutions.  Selenious  acid  in  the  pure  condition  and  in 
relatively  concentrated  alcoholic  solutions,  is  an  associated  pseudo - 
acid,  aqueous  solutions  containing  a  large  proportion  of  the  pseudo¬ 
acid  and  only  a  very  small  percentage  of  the  hydrate  of  the  true 
(monobasic)  acid.  Selenic  acid  (98%)  is  a  true  acid,  [HSe04]H, 
and  in  water  and  alcohol  forms  the  true  oxonium  salt, 
[HSe04]*H20R  (R=H  or  Et), 
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salt  formation  increasing  with  dilution.  Benzenesulphinic  acid 
is  a  pseudo-acid  in  the  solid  state,  in  alcoholic  solution  (50  mols.), 
and  in  more  concentrated  ethereal  solution,  but  in  aqueous  solution 
it  is  present  as  a  true  acid.  Ethylsulphinic  acid  is  a  weaker  acid 
than  the  phenyl  derivative  (but  is  still  stronger  than  sulphurous 
acid)  and  in  12*5  mols.  of  alcohol  and  4-5  mols.  of  ether  exists 
entirely  as  the  pseudo-acid.  Ethylseleninic  acid  is  present  as  a 
pseudo  acid  even  in  aqueous  solution.  Tellurous  acid  is  a  very 
weak  pseudo-acid  and  its  salts  can  be  titrated  directly  with  strong 
acids.  All  three  telluric  acids  (cf.  Mylius,  A.,  1901,  ii,  550)  were 
investigated.  Ordinary  telluric  acid  is  inactive  towards  ethyl 
diazoacetate  and  the  indicator,  and  therefore  possesses  the  formula 
Te(OH)6;  aZZotelluric  acid  is  a  true  acid,  but  pure  telluric  acid, 
H2Te04,  is  represented  as  a  pseudo-acid  of  the  constitution 

(OH)2Te<°  J.  W.  B. 

Constitution  of  the  Thionic  Acids.  I.  Vogel  (J.  Chem.  Soc., 
1925,  127,  2248 — 2249). — The  following  formulae  are  proposed  for 
the  thionic  acids :  dithionic  acid,  0H,S02’S02-0H ;  trithionic 
acid,  S!(S02*0H)2 ;  tetrathionic  acid,  SIS!(S02*0H)2 ;  pentathionic 
acid,  S!S!S!(S02*0H)2.  These  formulae  explain  the  formation  of 
tri-,  tetra-,  and  penta-thionic  acids  from  sulphur  sesquioxide  (this 
vol.,  ii,  890)  in  various  circumstances,  the  liberation  of  two  atoms 
of  sulphur  from  pentathionates  by  bromine  and  by  mercuric  cyanide, 
the  conversion  of  tetrathionates  into  pentathionates  by  acidified 
thiosulphate  solution,  and  other  reactions  and  properties  of  these 
acids.  E.  E.  W. 

Polythionates.  I.  Decomposition  of  Polythionates  in 
Aqueous  Solution.  A.  Kurtenacker  and  M.  Kauemann  ( Z . 
anorg.  Chem.,  1925,  148,  43 — 57). — The  decomposition  of  aqueous 
solutions  of  polythionates  has  been  followed  by  the  analytical 
methods  previously  described  (this  vol.,  ii,  239,  434).  Potassium 
trithionate  decomposes  according  to  the  equations  :  S306"+H90= 
S203,,+S04"+2H*  and  S203',+S306,,+H,=S406,,  +  S03H'.  “Sul¬ 
phur  is  not  precipitated  and  only  a  little  pentathionate  is  formed ; 
this  occurs  at  a  later  stage  of  the  reaction  and  probably  according 
to  the  equation  :  5S203"+6H*=2S506"+3H20.  In  acid  solution, 
decomposition  is  much  more  rapid  and  a  third  reaction  takes  place, 
namely,  the  decomposition  of  thiosulphuric  acid  :  S203"-fH*= 
HSCy+S.  Both  the  tetra-  and  penta-thionate  are  much  more 
stable  than  the  trithionate.  The  pentathionate  decomposes 
according  to  the  equation  S506"— S406"+S,  and  the  mixture  of 
thionates  resulting  from  this  reversible  reaction  is,  as  shown  by 
Debus  (T.,  1888,  53,  278),  highly  stable.  The  tetrathionate  also 
tends  to  form  this  stable  mixture,  and  the  necessary  sulphur  is 
obtained  by  the  decomposition  of  a  part  of  the  tetrathionate  to  tri¬ 
thionate  :  S^g'^SgO^'+S.  Tri-  and  penta-thionate  do  not 

react  to  form  tetrathionate,  S306"+S506"=2S406'/,  even  in  acid 
solution,  but  trithionate,  or  its  decomposition  products,  accelerates 
the  decomposition  of  pentathionate  to  tetrathionate  and  sulphur. 

A.  G. 
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Polythionates.  II.  Influence  of  Thiosulphate  and  Sulphite 
on  the  Stability  of  Polythionates.  A.  Kttrten acker  and  M. 
Kaufmann  (Z.  anorg.  Chem .,  1925,  148,  225 — 234;  cf.  preceding 
abstract). — The  decomposition  of  aqueous  solutions  of  the  alkali 
trithionates  is  only  slightly  influenced  by  the  presence  of  sulphites 
or  thiosulphates.  Addition  of  thiosulphate  to  tetra-  or  penta- 
thionate  solutions  results  in  an  increased  rate  of  decomposition, 
the  effect  being  catalytic  in  that  the  thiosulphate  concentration 
remains  unaltered.  The  experimental  data  in  the  case  of  tetra- 
thionate  solutions  are  in  excellent  agreement  with  the  following 
reaction  schemes :  (i)  S203"  Zt  S03"+S;  (ii)  S406"+S  ZZ  S506"  ; 
(iii)  S03'/+S406',=S306,,-|-S203'',  the  reaction  products  being 
mainly  tri-  and  penta-thionate.  The  catalytic  action  of  thio¬ 
sulphate  in  the  decomposition  of  pentathionate  solutions  is  likewise 
due  to  its  tendency  to  lose  sulphur  according  to  scheme  (i)  above. 
The  accelerating  action  of  sulphites  is  due  to  the  formation  of 
thiosulphate  according  to  the  equations  :  S406"-f  S03"  ZZ  S306"+ 
S203";  S506"+S03"  ZT  S406"+S203".  J.  S.  C. 

Polythionates.  III.  Action  of  Hydrogen  Sulphide  on 
Polythionates.  A.  Kurtenacker  and  M.  Kaufmann  (Z.  anorg. 
Chem,  1925,  148,  256 — 264;  cf.  preceding  abstract).— The  course 
of  the  extremely  slow  reaction  between  hydrogen  sulphide  and 
trithionate  is  represented  satisfactorily  by  the  equations  S306"+ 
H2S=2S203"+2H‘ ;  S203"+2H2S+2H*=3H20-f  4S.  The  rate  of 
reaction  is  retarded  in  presence  of  acid.  The  rate  of  the  more 
rapid  reaction  between  hydrogen  sulphide  and  tetrathionate  also 
decreases  with  increasing  acidity.  In  neutral  solution,  the  course 
of  the  reaction  is  represented  by  the  equations  :  S406"+H2S= 
2S203"+S+2H,;  S203"+2H2S+2H*=3H20+4S;  5S203"+6H*= 
2S506"+3H20.  The  presence  of  small  quantities  of  trithionate  is 
ascribed  to  the  action  between  thiosulphate  and  undecomposed 
tetrathionate  ( loc .  cit.).  In  acid  solution,  only  the  first  and  third 
of  the  above  reactions  occur,  sulphur  and  pentathionate  being  the 
principal  reaction  products.  J.  S.  C. 

Polythionates.  IV.  Action  of  Alkali  on  Polythionates. 

A.  Kurtenacker  and  M.  Kaufmann  ( Z .  anorg.  Chem.,  1925, 
148,  369 — 381). — Potassium  trithionate  is  decomposed  fairly 
rapidly  by  concentrated  alkali  solutions  :  2S306"+60H'=S203"+ 
4S03"+3H20  (Fordos  and  Gelis,  J.  pr.  Chem.,  1850,  50,  86).  The 
decomposition  is  slower  in  the  case  of  dilute  alkali  and  probably 
follows  the  equation  SgO/'-f  20H'=S203"-f  S04"+H20  (cf.  Foerster 
and  Hornig,  A.,  1923,  ii,  23).  Tetrathionates  are  decomposed  by 
dilute  alkali  at  the  ordinary  temperature  according  to  the  equation  : 
(a)  4S406',+60H,=5S203"+2S306"+3H20  (Thatcher,  A.,  1904, 
ii,  395).  Pentathionate  solutions  are  decomposed  slowly  by  cold 
dilute  alkalis.  The  primary  reaction  is  :  S506"==^S+S406" ;  the 
tetrathionate  then  probably  decomposes  thus :  (b)  2S406"-f- 

60H'=3S203"+2S03"+3H20 ;  (c)  2S406"+2S03"=2S306"-f 

2S203,  i.e.,  according  to  (a)  above.  The  sulphur,  which  redis¬ 
solves,  may  react  with  some  of  the  sulphite  produced  in  (6)  :  S+ 
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S03"=S203",  or,  more  probably,  with  excess  of  alkali :  4S+ 
60H'=2S/'+S203,,+3H20,  the  sulphide  then  reacting  with  the 
trithionate  formed  in  (6)  :  S3Q6,,+S'/=2S203,/.  The  net  reaction 
producing  thiosulphate,  besides  (6),  is  :  2S5O6,,+60H,=5S2O3,,+ 
3H20.  Boiling,  concentrated  alkali  decomposes  pentathionates 
with  formation  of  sulphide,  since  the  former  also  decomposes  the 
trithionate.  The  analytical  methods  of  Riesenfeld  and  Feld  (A., 
1922,  ii,  45)  are  modified ;  they  give  approximately  correct  results, 
although  the  indefinite  end-points  and  the  formation  of  sulphide 
in  the  case  of  pentathionates  are  drawbacks.  S.  K.  T. 

Selenium  as  Chloride  Carrier.  0.  and  C.  A.  Silberrad  (J. 
Chem.  Soc.,  1925, 127,  2449 — 2450). — In  addition  to  acting  catalytic- 
ally  as  a  chlorine  carrier  in  the  chlorination  of  toluene  by  sulphuryl 
chloride  (cf.  this  vol.,  i,  1137),  selenium  also  acts  similarly  in  the 
direct  chlorination  of  toluene  by  chlorine  both  in  the  presence  and 
absence  of  light.  Just  as  with  sulphuryl  chloride,  it  accelerates 
substitution  in  the  nucleus  and  decreases  it  in  the  side-chain. 

E.  E.  W. 

Reduction  of  Tungstates.  V.  I.  Spitzin  (Z.  anorg.  Cliem., 
1925,  148,  69 — 83). — Tungstates  may  be  reduced  to  constant- 
weight  by  hydrogen  at  650 — 700°,  and  it  is  shown  quantitatively 
that  the  products  from  the  ditungstate,  Na2W207,  paratung- 
state,  Na10W12O41,  tetratungstate,  Na2W4013,  and  pentatungstate, 
Na2W5016,  are,  in  every  case,  mixtures  of  sodium  tungstate, 
Na2W04,  and  tungsten.  Above  700°  a  further  loss  in  weight  takes 
place,  and  at  900°  each  of  the  above  acid  tungstates  and  also  sodium 
tungstate  are  reduced  to  tungsten.  The  various  tungsten  bronzes 
are  also  reduced  to  sodium  tungstate  and  tungsten  at  650 — 700°. 
The  blue  bronze,  Na2W5015,  is  reduced  successively  to  the  violet, 
Na2W4012,  the  red,  Na2W309,  and  the  yellow  bronzes,  Na2W206; 
this  reduction  takes  place  comparatively  slowly  at  550°  and  rapidly 
at  650°,  but  at  no  temperature  does  reduction  cease  at  any  inter¬ 
mediate  stage.  The  formation  of  bronzes  by  the  reduction  of  acid 
tungstates  is  believed  to  take  place  according  to  equations  of  the 
type  :  Na2W4013  +  H2  =  Na2W4012  +  H20 ;  Na2W4012  +  3H2  = 
Na2W309+W+3H20.  In  this  case,  the  molecule  of  bronze  could 
never  contain  more  atoms  of  tungsten  than  that  of  the  tungstate 
from  which  it  was  prepared.  This,  however,  is  sometimes  the  case, 
but  this  is  ascribed  to  impurities  in  the  tungstate;  thus  sodium 
tetratungstate  yields  a  blue  bronze,  but  the  metatungstate, 
Na2W4013,10H20,  which  can  be  purified  by  crystallisation  from 
water,  yields  the  violet  bronze.  A.  G. 

Systematic  Doctrine  of  Affinity.  XXXII.  Higher 
Ammoniates  of  Halides  of  the  Iron  Group.  W.  Biltz 

[with  E.  Rahlfs]  (Z.  anorg.  Chem.,  1925,  148,  145 — 151). — The 
existence  of  the  following  compounds  has  been  demonstrated  : 
MnCl2,12NH3 ;  MnCl2,10NH3;  FeCl2,10NH3;  CoC12,10NH3  ; 
MnBr2,10NH3.  From  tensimetric  and  thermal  data  the  values  of 
the  heat  of  dissociation,  the  total  heat  of  formation,  and  the  temper- 
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ature  at  which  p.\Ti,=100  mm.  have  been  calculated  and  are  tabul¬ 
ated.  These  numbers  are  considered  in  relation  to  the  corresponding 
data  for  the  corresponding  hexammine  derivatives  (A.,  1915,  ii,  465 ; 
1920,  ii,  318).  The  properties  of  cobaltous  decamminechloride  differ 
from  those  described  by  Clark,  Quick,  and  Harkins  (A.,  1921,  ii, 
116).  J.  S.  C. 

Action  of  Sodium  Chloride  on  Ferrous  Metals.  R.  Girard 

( Compt .  rend.,  1925,  181,  552 — 555). — Plates  of  cast  iron  or  steel 
were  immersed  in  air-free  or  aerated  solutions  of  sodium  chloride. 
Steel  suffered  corrosion  in  both  cases,  whilst  cast  iron  was  affected 
only  in  air-free  solutions,  and  in  aerated  solutions  was  partially 
protected  by  a  coating  of  adhering  ferric  substances.  [Cf.  B.,  1925, 
961.]  R.  A.  M. 

Various  States  of  Beryllium  Oxide.  H.  Copatjx  and  C. 
Matignon  (Compt.  rend.,  1925, 181,  550 — 552). — The  loss  of  weight 
of  basic  beryllium  carbonate  has  been  determined  at  different 
temperatures.  The  decomposition  is  practically  complete  at  500 — 
550°,  but  further  small  decreases  in  weight  occur  at  higher  temper¬ 
atures.  The  oxide  prepared  by  calcination  has  d77b  2-876,  #75 
2-926,  and  d1100  3-010.  The  oxide  obtained  at  800°  is  much  more 
readily  soluble  in  hydrofluoric  acid  than  is  the  product  obtained  at 
1100°.  The  heat  of  solution  of  the  former  product  in  hydrofluoric 
acid  is  22-06  cal.  (mean)  and  for  the  more  strongly  heated  oxide  it  is 
22-28  cal.  Although  the  small  difference  is  in  the  sense  opposite 
to  that  expected  on  theoretical  grounds,  it  is  considered  that  it  may 
be  real.  Basic  beryllium  carbonate  requires  heating  to  about  1000° 
before  a  definite  state  is  attained.  R.  A.  M. 

Reaction  between  Ferric  Sulphate  and  Alkali.  A.  Kraijse 
( Z .  anorg.  Chem.,  1925,  148,  265 — 278). — Experiments  in  which 
varying  amounts  of  alkali  (sodium  hydroxide,  potassium  hydroxide, 
ammonia,  sodium  carbonate,  potassium  carbonate,  sodium  hydrogen 
carbonate,  and  aniline)  were  added  to  a  fixed  volume  of  ferric  sulphate 
solution,  show  that  the  value  of  the  ratio  [Fe203]/[S03]  of  the  pre¬ 
cipitate  obtained  is  related  to  the  pK  value  of  the  resulting  solution 
by  an  equation  of  an  exponential  type,  a  sulphate-free  precipitate 
being  obtained  only  when  this  p-g.  value  exceeds  7-7.  On  adding 
the  theoretical  quantities  of  sodium  hydroxide,  ammonia,  and 
sodium  carbonate,  the  values  of  the  [Fe203]/[S03]  ratio  are  24-0, 
11-1,  and  8-8,  respectively.  The  anomalous  behaviour  of  ammonia, 
which  in  the  more  acid  solutions  functions  as  a  strong  base,  is 
discussed.  J.  S.  C. 

Potentiometric  Indication  in  the  Action  of  Halogens  on 
Ferrocyanides.  C.  del  Fresno  (Anal.  Fis.  Quim.,  1925,  23, 
427 — 437). — The  oxidation  of  ferrocyanides  to  ferricyanides  in 
solution  by  chlorine  and  by  bromine  can  be  followed  potentio- 
metrically.  Owing  to  the  instability  of  aqueous  solutions  of  chlorine 
and  bromine,  the  method  is  not  of  practical  importance.  In  the 
case  of  iodine,  oxidation  is  complete  only  in  the  presence  of  an 
excess  of  the  halogen.  G.  W.  R. 
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Oxidation  of  Complex  Sulphites  of  Tervalent  Cobalt. 

G.  Scagliarini  and  G.  Tartarini  ( Atti  R.  Accad.  Lincei,  1925, 
[vi],  2,  191 — 194). — By  oxidising,  by  means  of  a  current  of  air,  a 
solution  containing  the  complex  salt,  [Co(NH3)6][Co(S03)3(H20)3], 
the  sulphite  radicals  may  be  oxidised  to  sulphate  groups.  It  is 
suggested  that  the  oxidation  is  progressive,  giving  the  anions, 
[Co(S03)2(S04)(H20)3]"',  [Co(S03)(S04)2(H20)3]"',  and 

[Co(S04)3(H20)3]"'. 

The  first  and  last  stages  of  this  process  have  been  realised  by  the 
preparation  of  hexamminecobaltictriaquodisulpkitosulphatocobaltiate, 
[Co(NH3)6][Co(S03)2(S04)(H20)3],  and  of  triaquotriamminecobaltic- 
triaquotrisulphatocobaltiate,  [Co(NH3)3(H20)3][Co(S04)3(OH2)3].  The 
former  is  obtained  as  golden-yellow  crystals  by  the  atmospheric 
oxidation  of  a  solution  of  ammonium  carbonate  in  a  solution  of 
cobalt  sulphite  saturated  with  sulphur  dioxide.  From  concentrated 
solutions,  the  second  salt  is  deposited.  F.  G.  T. 

Compound  of  Rhodium  with  Carbon  Monoxide.  W. 

Manchot  and  J.  Konig  (Ber.,  1925,  58,  [2?],  2173 — 2174). — Hydr¬ 
ated  rhodium  chloride  is  converted  by  carbon  monoxide  preferably 
at  140°  into  the  compound,  Rh2OCl2,3CO,  m.  p.  125-5°,  decomp.  300°. 
Anhydrous  rhodium  chloride  does  not  appear  to  react  with  carbon 
monoxide.  H.  W. 

Synthesis  of  Cristobalite  in  the  Wet  Way.  B.  Weil  ( Compt . 
rend.,  1925,  181,  423 — 424). — Precipitated  silica  was  heated  for  200 
hrs.  at  650—750°  in  a  steel  tube  with  water  containing  a  little  sodium 
silicate.  A  mixture  of  quartz  and  cristobalite  in  varying  propor¬ 
tions  was  obtained,  lower  concentration  giving  a  greater  proportion 
of  the  latter.  Below  650°,  no  cristobalite  was  formed.  The  crystals 
were  about  0-05 — 0-1  mm.  in  length;  the  transition  point  was 
about  250°.  E.  B.  L. 

Preparation  of  Pure  Metallic  Titanium,  Zirconium, 
Hafnium,  and  Thorium.  A.  E.  van  Arkel  and  J.  H.  de  Boer 
(Z.  anorg.  Chem.,  1925,  148,  345 — 350). — By  passing  the  metal 
chloride  vapour  mixed  with  nitrogen,  or  carbon  monoxide,  etc., 
over  a  heated  tungsten  filament  all  the  possible  nitrides,  carbides, 
sulphides,  selenides,  and  phosphides  of  the  above  metals  were 
prepared.  The  pure  metals  are  formed  as  thick  layers  on  the  fila¬ 
ment  when  the  vapours  of  the  iodides  of  these  metals  are  used 
unmixed  with  other  gases.  Zirconium  thus  prepared  is  soft  and 
ductile,  but  has  the  same  space-lattice  as  ordinary  zirconium ; 
hafnium  is  denser,  melts  at  a  higher  temperature,  and  has  a  higher 
electron  emission  than  zirconium.  Thorium  and  titanium  are 
ductile.  The  pure  metals  obtained  by  Weisz’s  method  (D.B.-P. 
314791)  may  contain  nitride,  carbide,  and  oxide.  The  “metals  ” 
obtained  by  Fischvoigt  and  Koref  {Z.  tech.  Phys.,  1925,  6,  296) 
probably  consist  of  nitrides,  carbides,  or  suboxides,  owing  to  the  use 
of  impure  hydrogen.  S.  K.  T. 

Direct  Reading  Spectrophotometer.  C.  W.  Keuefel  (J.  Opt. 
Soc.  Amer.,  1925,  11,  403—410). — A  direct-reading  spectrophoto- 
vol.  cxxvm.  ii.  43 
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meter  combining  a  constant  deviation  spectrometer  with  its  wave¬ 
length  scale,  and  a  direct-reading  rotating  disc  photometer  with  its 
photometric  scale,  are  described.  The  method  of  adjustment  is 
described,  and  the  probable  precision  of  measurement  discussed. 

A.  E.M. 

Constricted  Mercury  Arc  as  a  Source  of  Light  for  Photo¬ 
chemical  Work.  G.  S.  Forbes  and  G.  R.  Harrison  ( J .  Amer. 
Chem.  Soc.,  1925,  47,  2449 — 2454). — The  intensity,  steadiness, 
economy,  convenience,  efficiency,  and  life  of  the  water-cooled, 
constricted-column,  mercury-vapour  lamp  run  at  atmospheric 
pressure  are  discussed  in  comparison  and  contrast  with  the  standard 
vertical  sealed  electrode  commercial  lamp.  The  only  disadvantage 
of  the  constricted  lamp  is  its  more  rapid  deterioration,  but  this  is 
not  serious,  as  the  design  of  the  lamp  is  such  that  it  can  be  emptied, 
cleaned,  and  refitted  in  a  very  short  time.  W.  T. 

Methods  of  Studying  the  Chemical  Effects  of  Electric 
Sparks  on  Gases  at  Low  Pressures.  P.  Jolibois  ( Compt .  rend., 
1925, 181,  608 — 610). — A  simple  apparatus  is  described  with  which 
measurements  may  be  made  of  the  pressure  changes  caused  by  the 
passage  of  sparks,  of  known  energy  content,  through  gases  main¬ 
tained  at  low  temperatures.  F.  G.  T. 

Non-polarisable  Electrodes  for  Physiological  Purposes. 

H.  C.  Stevens  and  E.  Karrer  ( J .  Opt.  Soc.  Amer.,  1925, 11,  423— 
426). — A  zinc-zinc  sulphate  electrode  specially  adapted  for  use  in 
nerve-stimulating  experiments  is  described.  The  cell  possesses  the 
advantages  of  being  non-polarisable,  preventing  undue  diffusion 
of  the  stimulating  current,  stimulating  symmetrically  around  a 
nerve,  and  being  capable  of  application  to  a  nerve  without  the 
necessity  of  severing  the  end.  A  simple  modification  for  stimulating 
small  muscle  areas  is  described.  A.  E.  M. 

Automatic  Recorder  for  Measuring  Size-frequency  Dis¬ 
tribution  of  Grains.  R.  H.  Lambert  and  E.  P.  Wightman 
(J.  Opt.  Soc.  Amer.,  1925,  11,  393 — 402). — A  simple  automatic 
photographic  method  for  determining  the  weight  or  size  distribu¬ 
tion  of  particles  in  a  sedimenting  liquid  has  been  developed.  The 
principle  consists  in  the  photographing  of  the  liquid  in  the  capillary 
of  the  sedimentation  tube.  The  error  in  the  Ostwald-Hahn-Kelley 
sedimentation  process  has  been  shown  to  be  the  lag  in  the  flow  of 
liquid  in  the  capillary  due  to  its  viscosity  and  a  method  for  its 
correction  has  been  developed.  By  the  method  of  calibration  other 
sources  of  error  are  eliminated.  A.  E.  M. 

Gas  Circulating  Apparatus.  A.  R.  Pearson  and  J.  S.  G. 

Thomas  (J.  Chem.  Soc.,  1925,  127,  2450 — 2451). — Gas  is  circulated 
through  a  closed  system  by  an  oscillating  column  of  mercury  com¬ 
bined  with  an  arrangement  of  glass  valves  acting  as  in  a  force  pump. 
The  principle  of  the  hot  air  engine  is  utilised  to  keep  the  mercury 
oscillating  in  a  U-tube,  the  closed  end  of  which  is  connected  with  a 
glass  bulb  heated  by  a  burner.  E.  E.  W. 
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Fat-free  Mercury  Valve  with  Porous  Glass  Plates.  A. 

Stock  ( Ber .,  1925,  58,  [5],  2058 — 2060). — A  new  type  of  valve  is 
described  in  the  two  arms  of  which  glass  plates  pervious  to  gases 
but  impervious  to  mercury  are  sealed.  The  trouble  arising  from 
the  sticking  of  the  glass  floats  in  the  otherwise  similarly-constructed 
gas  valve  (cf.  Stock  and  Priess,  A.,  1915,  ii,  339)  is  thus  avoided. 

H.  W. 

Purification  of  Phosphoric  Oxide.  H.  Whitaker  (J.  Chem. 
Soc .,  1925, 127,  2219—2221 ;  cf.  T.,  1922, 121,  692).— An  improved 
apparatus  is  described  for  purifying  phosphoric  oxide  by  distillation 
in  a  current  of  oxygen.  The  improvements  facilitate  the  introduc¬ 
tion  of  phosphoric  oxide  into  the  retort  tube,  and  the  collection 
of  the  sublimate  in  a  storage  bottle,  whereby  transference  from  the 
receiver  is  avoided.  E.  E.  W. 

Liquid  Hydrogen  Sulphide  as  a  Source  of  Laboratory 
Supply  of  the  Gas.  C.  J.  Moore  ( Ind .  Eng.  Chem.,  1925,  17, 
1223). — The  use  of  liquid  hydrogen  sulphide  in  cylinders  for  labor¬ 
atory  purposes  is  cheaper  and  more  convenient  than  production  of 
the  gas  in  a  generator.  A  gasometer  is  used  in  place  of  a  reducing 
valve.  No  danger  exists  of  the  development  of  excessive  pressure 
through  dissociation.  [Cf.  B.,  1925,  917.]  C.  I. 
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Helium  in  Earth  Gases  of  Petrol  Sources.  J.  Clay  ( Proc . 
K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  529 — 530). — The 
helium  content  of  a  number  of  samples  of  petroleum  gas  from 
different  parts  of  India  varies  from  0-0006%  to  0-0033%.  The  gases 
were  first  carefully  freed  from  hydrogen  by  burning  with  a  large 
excess  of  oxygen  in  a  Drehschmidt  capillary  tube ;  the  oxygen  was 
removed  by  pyrogallol,  the  carbon  dioxide  by  potassium  hydroxide, 
and  the  remaining  gases  by  coconut  charcoal  at  the  temperature 
of  liquid  air.  The  final  residue,  measured  in  a  MacLeod  gauge  and 
tested  spectroscopically,  was  found  to  be  helium.  M.  S.  B. 

Siliceous  Matter  in  Quaternary  Clays.  A.  Demolon  ( Compt . 
rend.,  1925,  181,  673 — 675). — Investigation  of  the  loss  of  water  on 
heating,  base  exchange,  and  adsorption  of  lime  by  quaternary  clays, 
indicates  that  the  aluminosilicates  are  the  most  important  con¬ 
stituents  of  these  clays  and  that  they  are  to  be  classed  as  zeolithic 
silicates  with  a  kaolinic  nucleus  as  distinguished  from  true  kaolinite. 
(Cf.  ibid.,  1925,  180,  1518.)  S.  K.  T. 

Composition  of  the  Ash  Evolved  from  the  Volcano  Acaten- 
ango  in  Guatemala  on  June  12th,  1925.  A.  Gutbier  and  H. 
Brintzinger  [with  W.  Bubam]  ( Z .  anorg.  Chem.,  1925,  148,  141 — • 
144). — Analysis  gave  the  following  results  :  Si,  28-37  ;  P,  0-04 ; 
Ti,  0-29 ;  F,  trace ;  Cu,  trace ;  Al,  10-51 ;  Fe,  4-22 ;  Ca,  4-56 ; 
Sr,  0-06;  Mg,  0-48;  K,  0-69;  Na,  3-84%.  The  composition  is 
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deduced  to  be  :  Si02,  60-45 ;  P205,  0-09 ;  Ti0o,  0-48 ;  F,  trace ; 
CuO,  trace;  A1203,  19-72;  Fe0+Fe203,  6-02;  CaO,  6-38;  SrO, 
0-07 ;  MgO,  0-79;  K20,  0-83 ;  Na20,  5-17%.  It  is  thus  similar  to 
the  dust  evolved  from  Santa  Maria  in  Guatemala  in  1902  (U.S.  Bull., 
1903,  228,  273),  and  is  notably  poor  in  phosphates  and  potassium. 

A.  G. 

Buttgenbachite,  a  New  Mineral.  A.  Schoep  ( Compt .  rend., 
1925,  181,  421 — 423). — The  mineral  consists  of  sky-blue  crystals 
found  in  the  Belgian  Congo.  Its  physical  properties  are  described  ; 
its  chemical  composition  is  :  water  17-34,  CuO  71-56,  Cl  6-02, 
N2Os  5-40%,  corresponding  with  the  formula 

18Cu0,3Cl,N205,19H20.  E.  B.  L. 
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Continuous  Reading  Hydrogen-ion  Meter.  K.  G.  Goode 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2483 — 2488 ;  cf.  A.,  1922,  ii,  307). — 
To  avoid  the  use  of  a  telescope  and  scale  for  titration  work,  a  device 
is  described  which,  by  making  use  of  the  three-electrode  vacuum  tube 
as  a  voltmeter,  and  as  a  direct  current  amplifier,  serves  to  indicate 
on  the  scale  of  milliammeter  the  potential  between  any  two 
electrodes  ordinarily  used  in  electrochemical  work.  This  device  does 
not  draw  an  appreciable  current  from  the  source  to  be  measured  and 
is  continuous  and  automatic  in  its  action.  W.  T. 

Highly  Sensitive  Congo  Paper.  F.  W.  Horst  ( Z .  angew. 
Chem.,  1925,  38,  947). — In  preparing  highly  sensitive  Congo  paper 
the  last  traces  of  foreign  dyes  must  be  eliminated,  the  dye  solution 
must  contain  no  fixed  alkali,  and  the  dyeing  of  the  paper  must  be 
clean  and  uniform.  The  commercial  dye  is  dissolved  in  hot  water, 
the  solution  filtered,  and  the  dye  reprecipitated  by  careful  addition 
of  pure  sodium  chloride.  The  purified  dye  is  again  dissolved  in 
water  and  the  dye  acid  precipitated  by  addition  of  dilute  hydro¬ 
chloric  acid.  After  decantation  and  filtration,  the  dye  acid  is  dis¬ 
solved  in  hot  water  containing  ammonia,  and  the  paper  drawn 
several  times  through  the  dilute  solution  (1 — 1-5  g.  per  litre)  and 
finally  washed  off  with  cold  distilled  water.  Congo  paper  so  pre¬ 
pared  gives  a  distinct  blue  colour  with  a  1/3000  A-mineral  acid. 

W.  T.  K.  B. 

Evaluation  of  Chlorates.  E.  C.  Wagner  ( Ind .  Eng.  Chem., 
1925,  17,  1183 — 1186;  cf.  A.,  1924,  ii,  563). — The  methods  com¬ 
pared  were  :  Bunsen’s  evolution  method  (improved  by  the  use  of 
a  new  receiver  obviating  the  need  of  transferring  the  liquid  before 
titration) ;  Ditz’s  iodometric  method ;  Kolb  and  Davidson’s 
iodometric  method ;  the  ferrous  sulphate  excess  method ;  reduction 
to  chloride  by  ignition  with  ammonium  chloride;  reduction  to 
chloride  by  evaporation  with  hydrochloric  acid ;  reduction  to 
chloride  by  sulphurous  acid,  and  precipitation  as  silver  chloride. 

All  the  methods  investigated  gave  accurate  results,  with  the 
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exception  of  that  of  Kolb  and  Davidson,  the  results  from  which 
were  consistently  about  0-4%  too  high.  L.  L.  B. 

Reduction  of  Chloric  Acid  and  Chlorates  by  Ferrous 
Sulphate.  C.  0.  Harvey  (Analyst,  1925,  50,  538 — 543). — 
Reduction  of  chloric  acid  and  chlorates  in  the  presence  of  ferrous 
sulphate  is  most  complete  in  acid  solution  in  the  presence  of 
potassium  iodide.  By  determining  the  liberated  iodine  volumetric - 
ally  at  45°,  a  completeness  of  reaction  of  99*2%  of  theory  may  be 
obtained,  which  is  reduced  to  97*2%  in  the  absence  of  potassium 
iodide.  Using  a  gravimetric  determination  at  100°,  96-8%  is 
obtained  in  neutral  solution,  rising  to  98-9%  in  acid  solution  at  the 
same  temperature.  [Cf.  B.,  1925,  988.]  D.  G.  H. 

Determination  of  Hypoiodite  and  Iodate,  Hypobromite  and 
Bromate,  and  Bromate  and  Iodate  in  the  Presence  of  Each 
Other.  E.  Schulek  (Z.  anal.  Chem.,  1925,  67,  142 — 147). — The 
solution  containing  hypoiodite  and  iodate  is  treated  with  phenol 
to  destroy  the  hypoiodite  and,  after  saturation  with  carbon  dioxide, 
potassium  iodide  is  added,  followed  by  an  excess  of  10%  sulphuric 
acid;  the  liberated  iodine,  which  corresponds  with  the  iodate 
present,  is  titrated  with  thiosulphate.  In  a  second  portion,  the 
two  acids  are  determined  together  iodometrically  in  the  usual  way. 
A  similar  procedure  serves  for  the  determination  of  hypobromite 
and  bromate  in  the  same  solution.  For  the  determination  of  brom¬ 
ate  and  iodate  in  mixtures,  the  sum  of  the  two  acids  is  ascertained 
by  measuring  the  iodine  liberated  from  potassium  iodide  by  a  portion 
of  the  mixture,  reducing  a  second  portion  to  bromide  and  iodide 
by  boiling  with  sulphur  dioxide  and  determining  the  iodide  formed 
by  the  method  previously  described  (this  vol.,  ii,  712).  A.  R.  P. 

Presence  of  Iodate  in  Surface  Waters.  C.  F.  Hickethier  and 
A.  Jacobucci  (Z.  anal.  Chem.,  1925,  67,  129 — 134). — The  surface 
waters  of  the  northern  part  of  the  province  of  Santa  Fe,  Argentine 
Republic,  contain  traces  of  iodate  (0-13 — 0-38  part  per  million), 
indicating  that  this  region  is  the  remains  of  an  inland  sea  of  the 
tertiary  period.  Iodates  interfere  in  Trommsdorf’s  test  (zinc 
iodide-starch  paper)  for  nitrites,  but  not  in  those  of  Ilosva  and 
Rodillon  (neutral-red).  A.  R.  P. 

Use  of  Hydrazine  Sulphate  in  Iodometry.  E.  Cattelain 
(J.  Pharm.  Chim.,  1925,  [viii],  2,  387 — 391). — Hydrazine  sulphate 
is  a  more  satisfactory  standard  for  iodometry  than  sodium  thiosulph¬ 
ate,  as  it  is  anhydrous  and  readily  purified  and  yields  stable  aqueous 
solutions.  In  the  presence  of  sodium  acetate  iodine  oxidises  it 
quantitatively  with  evolution  of  nitrogen  if  a  large  excess  is  used. 
The  excess  is  then  titrated  with  thiosulphate.  A.  R.  P. 

Electrometric  Titration  of  Fluorides.  W.  D.  Treadwell 
and  A.  Kohl  ( Helv .  Chim.  Acta,  1925,  8,  500 — 507). — The  method 
of  Greeff  (A.,  1913,  ii,  975),  based  on  the  production  of  the  com¬ 
pound  Na3FeF6  using  potassium  thiocyanate  as  indicator,  is  not 
suitable  for  the  determination  of  small  quantities  of  fluorides.  By 
using  a  potentiometric  end-point  in  the  titration,  quantities  of 
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fluorine  as  small  as  5  mg.  can  be  determined  to  0-5  mg.  The 
solution  is  neutralised,  saturated  with  sodium  chloride,  diluted 
with  an  equal  volume  of  ethyl  alcohol,  and  titrated  with  0-03iV-ferric 
chloride  solution  containing  1  %  of  ferrous  chloride,  using  a  platinised 
platinum  electrode  and  silver  chloride  electrode  for  comparison, 
the  solution  being  stirred  throughout  the  titration  by  means  of  a 
rapid  stream  of  carbon  dioxide.  The  end-point  is  determined 
graphically  from  the  observed  readings  of  a  millivoltmeter.  Using 
a  microburette  small  quantities  may  be  determined  to  0-1  mg. 
The  use  of  chromous,  vanadous,  zirconium,  or  aluminium  salts  in 
place  of  iron  for  the  titration  does  not  give  so  satisfactory  a  method. 

G.  M.  B. 

Qualitative  Test  for  Oxygen.  H.  Schmalftjss  and  H. 
Werner  ( J .  pr.  Chem.,  1925,  [ii],  111,  62 — 64;  cf.  this  vol.,  ii, 
238). — Nitric  oxide,  prepared  by  dropping  saturated  aqueous  sodium 
nitrite  into  a  solution  of  ferrous  sulphate  in  concentrated  hydro¬ 
chloric  acid,  and  purified  by  shaking  with  a  solution  of  pyrogallol 
(2-5  g.)  in  aqueous  potassium  hydroxide  (100  c.c. ;  d  1-05),  is  drawn 
into  a  wide-necked  bottle  containing  water  (1  c.c.)  from  which  the 
air  has  previously  been  evacuated  at  20 — 30°,  and  on  the  inside 
of  the  wall  of  which  has  been  placed  a  drop  of  a  solution  of  diphenyl- 
amine  (1  g.)  in  sulphuric  acid  (75  c.c.)  and  water  (25  c.c.),  a  small 
piece  of  filter-paper  being  held  on  the  wall  by  the  latter  solution. 
The  inlet  tube  of  the  bottle  has  connexions  for  barometer,  filter- 
pump,  nitric  oxide,  and  the  gas  to  be  tested.  The  pressure  of  the 
nitric  oxide  in  the  bottle  should  not  be  more  than  400  mm.,  and 
the  filter -paper  should  not  assume  a  blue  colour  in  less  than  2  mins. 
The  gas  under  test  is  then  admitted,  the  presence  of  oxygen  being 
evidenced  by  the  development  of  the  usual  blue  coloration  on  the 
filter -paper.  A  dilute  acetic  acid  solution  of  a-naphthylamine  and 
sulphanilic  acid  may  be  substituted  for  the  above  diphenylamine 
solution.  F.  G.  W. 

Determination  of  Molecular  Oxygen  in  Aqueous  Solution 
in  the  Presence  of  Nitrous  Acid.  G.  Alsterberg  ( Biochem .  Z., 
1925,  159,  36 — 47). — Nitrous  acid,  which  causes  considerable  errors 
in  the  determination  of  dissolved  oxygen  by  Winkler’s  method, 
may  be  removed  by  sodium  azide.  When  present  in  a  concen¬ 
tration  of  <0*0001%  (as  when  dealing  with  biological  material) 
a  sufficient  quantity  of  azide  is  added  to  the  sulphuric  acid  solution 
of  the  manganese  hydroxide  precipitate.  If  nitrous  acid  is  present 
in  greater  concentration,  the  azide  is  added  in  a  concentration  of 
0*5%  simultaneously  with  the  alkaline  potassium  iodide  solution 
at  the  commencement  of  the  determination.  E.  C.  S. 

Ozone  [Determination  and  Solubility].  H.  von  Warten- 
berg  and  G.  von  Podjaski  (Z.  anorg.  Chem.,  1925,  148,  391 — 
396). — Dilute  ozonised  air  may  be  analysed  with  an  accuracy  of 
5 — 10%  by  rapidly  bubbling  a  large  volume  through  a  small 
quantity  of  potassium  iodide  solution,  the  liberated  iodine  being 
titrated  with  sodium  arsenite  solution.  Colorimetric  comparison 
of  the  iodide  solution  with  standards  is  unsatisfactory.  Ozone 
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dissolves  in  many  organic  liquids  in  accordance  with  Henry’s  law 
to  form  fairly  stable  solutions.  The  solubility  in  such  liquids  is 
much  higher  than  in  water  (cf.  Fischer  and  Tropsch,  A.,  1917,  ii, 
463).  S.  K.  T. 

Separation  of  Selenium  and  Tellurium.  V.  Lenher  and 
C.  H.  Kao  (J.  Amer .  Ghem.  Soc.,  1925,  47,  2454— 2461).— Hydroxyl- 
amine  hydrochloride  can  be  employed  for  the  separation  of  selenium 
and  tellurium  in  hydrochloric,  tartaric,  or  citric  acid  solution.  The 
optimal  concentration  of  hydrochloric  acid  is  17%  ( d  1-085).  Hydr- 
oxylamine  sulphate  is  less  satisfactory.  Hydrazine  hydrochloride 
and  the  sulphate  tend  to  cause  precipitation  of  tellurium  with  the 
selenium ;  this  can  be  avoided  in  the  method  of  Pellini  (A.,  1903, 
ii,  752)  by  proper  control  of  temperature.  The  procedure  of  the 
separation  by  the  above  methods  is  simple,  but  is  complicated 
when  oxalic  acid  is  used.  Lactic  acid  is  unsuitable.  W.  T. 

Sensitive  Reaction  for  Nitrate.  F.  L.  Hahn  and  G.  Jaeger 
(Ber.,  1925,  58,  [5],  2335 — 2340). — Nitrate  is  reduced  in  aqueous 
solution  by  metallic  lead  in  the  presence  of  lead  salts  to  nitrite 
which  can  be  detected  by  the  diazo  reagent  (a-naphthylamine  and 
sulphanilic  acid).  The  sensitiveness  of  the  test  is  unfortunately 
diminished  by  the  impossibility  of  effecting  a  quantitative  reduction 
of  nitrate  to  nitrite,  partly  because  the  latter  is  itself  further  reduced 
by  the  lead  reagent  but  mainly  because  the  nitrate  is  reduced  to 
other  products.  The  proportion  of  nitrate  converted  into  nitrite 
diminishes  with  decreasing  concentration  of  nitrate.  The  test  is 
somewhat  more  sensitive  than  the  diphenylamine  reaction  but  is 
specific  and  more  trustworthy.  Large  quantities  of  foreign  sub¬ 
stances  markedly  diminish  the  yield  of  nitrite.  Ammonium  salts, 
free  acids,  and  the  salts  of  many  heavy  metals  completely  inhibit 
the  test,  which  must  then  be  performed  on  the  “  sodium  carbonate 
extract.”  If  nitrite  is  present  it  may  be  removed  by  carbamide 
and  sulphuric  acid  or  by  evaporation  with  ammonium  chloride; 
larger  amounts  are  preferably  removed  by  2  :  4-diamino-6-hydroxy- 
pyrimidine.  The  determination  of  somewhat  greater  quantities 
of  nitrate  is  complicated  not  only  by  the  presence  of  foreign  sub¬ 
stances  but  also  by  the  individual  behaviour  of  different  specimens 
of  the  lead  reagent.  The  method  is  therefore  applicable  only  to 
cases  such  as  the  determination  of  nitrate  in  potable  water.  The 
final  colorimetric  comparison  must  be  made  with  solutions  obtained 
by  simultaneous  reduction  of  standard  nitrate  solutions  and  not 
with  standard  nitrite  solutions. 

The  “  lead  reagent  ”  is  prepared  by  heating  lead  formate,  obtained 
by  adding  formic  acid  to  a  concentrated  aqueous  solution  of  lead 
acetate,  until  the  surface  assumes  a  uniformly  grey  colour.  Direc¬ 
tions  for  the  preparation  and  preservation  of  the  “  diazo  reagent  ” 
in  the  solid  state  or  in  solution  are  given.  H.  W. 

Contradictions  and  Errors  in  Analytical  Chemistry.  VI. 
Ferrous  Sulphate  Test  for  Nitrate  and  Nitrite  and  the 
Diphenylamine  Reaction.  F.  L.  Hahn  and  G.  Jaeger  (Ber., 
1925,  58,  [5],  2340 — 2343 ;  cf.  this  vol.,  ii,  69). — The  sensitiveness 
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of  the  “  ring  test  ”  for  nitrate  has  frequently  been  underestimated 
(cf.  Faurholt,  A.,  1923,  ii,  179)  but,  in  the  absence  of  chlorides, 
0-1  mg.  potassium  nitrate  in  1  c.c.  of  solution  can  be  detected 
with  certainty  if  a  mixture  of  the  solution  and  a  little  concentrated 
ferrous  sulphate  solution  is  floated  on  sulphuric  acid.  In  the 
presence  of  small  amounts  of  chloride  the  ring  loses  its  typical 
appearance,  whilst  with  larger  quantities  a  coloured  zone  appears 
even  in  the  absence  of  nitrate.  The  effect  is  due  to  ferric  chloride 
and  can  be  obviated  by  addition  of  phosphoric  acid.  Small  amounts 
of  nitrate  can  thus  be  detected  in  the  presence  of  much  chloride  or 
considerable  quantities  of  bromide.  Nitrite  if  present  to  the 
extent  of  10  mg.  per  litre  gives  a  distinct  brown  coloration  if  the 
solution  is  treated  with  a  drop  of  concentrated  ferrous  sulphate 
solution ;  confusion  with  the  colour  of  ferric  salts  is  avoided  by  the 
use  of  phosphoric  acid  for  acidification.  A  rapid  qualitative  method 
for  the  detection  of  nitrate  sensitive  to  0T  |rg./c.c.,  is  afforded  by 
moistening  a  granule  of  diphenylamine  with  a  few  drops  of  water 
and  gradually  adding  a  few  c.c.  of  concentrated  sulphuric  acid. 
The  solution  under  investigation  is  mixed  with  an  equal  volume 
of  concentrated  sulphuric  acid  (and  a  drop  of  hydrochloric  acid 
if  chlorides  are  absent)  and  poured  on  to  the  diphenylamine  solution. 
A  distinct  blue  zone  is  observed,  since  the  concentration  of  sulphuric 
acid  favourable  to  the  development  of  the  colour  is  automatically 
attained  at  some  position  between  the  layers.  The  diphenylamine 
test  depends  greatly  on  some  ill-defined  property  of  the  concentrated 
sulphuric  acid.  H.  W. 

Colour  Reactions  of  Nitrous  and  Nitric  Acids.  L.  Ekkert 
( Pharrn .  Zentr.,  1925,  66,  733 — 734). — Addition  of  resorcinol  and 
concentrated  hydrochloric  acid  to  a  solution  of  a  nitrite  produces 
an  immediate  saffron-yellow  coloration,  becoming  first  brownish- 
red  and  then  a  dark  mulberry- red.  After  keeping  for  20  mins., 
the  solution  becomes  dark  green  if  poured  into  an  excess  of  sodium 
hydroxide ;  on  shaking  this  solution  with  acetone,  the  latter  becomes 
violet-red  with  a  fiery -red  fluorescence.  If  a  large  excess  of  resorcinol 
is  used  in  the  test  and  the  alkali  is  added  after  10  mins.,  the  solution 
becomes  blue,  then  green;  dilution  with  water  produces  a  violet 
colour  with  red  fluorescence.  Under  the  same  conditions,  nitrates 
produce  only  a  very  pale  yellow  coloration ;  on  heating,  however, 
similar  colour  changes  to  those  produced  by  nitrites  ensue,  but 
more  slowly.  A.  It.  P. 

Remarkable  Behaviour  of  Alkali  Sulphate  in  the  Kjeldahlis- 
ation  of  the  Nitroanilines.  B.  M.  Margosches  and  E.  Scheinost 
[with  M.  Frischer]  {Ber.,  1925,  58,  [B],  2233—2231;  cf.  A.,  1923, 
ii,  785). — When  heated  with  sulphuric  acid  and  potassium  sulphate, 
m-nitroaniline  alone  of  the  three  isomerides  gives  ammonia  quanti¬ 
tatively.  The  effect  of  the  addition  of  varying  amounts  of  sodium, 
potassium,  or  lithium  sulphate  in  the  kjeldahlisation  of  o-  and 
p-nitroaniline  under  otherwise  standard  conditions  is  described  in 
detail.  In  general,  the  percentage  of  nitrogen  converted  into 
ammonia  increases  in  an  irregular  manner  as  the  quantity  of  alkali 
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sulphate  increases,  but  lithium  sulphate  causes  at  first  a  diminution 
in  the  percentage  converted.  In  no  case  is  the  theoretical  value 
attained.  Borax  has  approximately  the  same  action  as  sodium 
sulphate.  The  behaviour  of  o-nitroacetanilide  resembles  that  of 
o-nitroaniline;  whereas  ^-nitroacetanilide  and  ^p-nitroaniline  behave 
differently.  Addition  of  mercuric  oxide  in  the  kjeldahlisation  of 
2>-nitroaniline  in  the  presence  of  potassium  sulphate  causes  low 
results,  whereas  accurate  values  are  obtained  by  use  of  copper 
oxide  (0-1 — 0-5  g.).  Molybdic  acid  is  more  effective  than  vanadic, 
tungstic,  or  titanic  acid  in  the  kjeldahlisation  of  nitroanilines. 

H.  W. 


Determination  of  Nitroamino  and  Nitroimino  Groups. 

K.  Lehmstedt  and  O.  Zumstein  (Ber.,  1925,  58,  \B],  2024 — 
2027). — Treatment  of  tetranitrodi-2  :  2'-iminazolyl, 

N02-fJ-N(N02)  .N(N02)-C|-N02 

CH - N^C‘C^N - CH  ' 


with  boiling  ferrous  chloride  and  hydrochloric  acid  or  with  mercury 
and  concentrated  sulphuric  acid  causes  quantitative  conversion 
of  the  two  iV-nitro  groups  into  nitric  oxide,  whereas  the  (7-nitro 
groups  remain  unaffected.  Similarly,  2-nitroaminopyridine  is 
quantitatively  reduced  by  ferrous  chloride  to  nitric  oxide  and 
2 -amino pyridine ;  with  sulphuric  acid  and  mercury,  low  results  for 
the  A-nitro  group  are  obtained  owing  to  the  very  rapid  isomerisation 
of  the  compound  to  the  nuclear-substituted  nitro-2-aminopyridine. 
Both  methods  give  satisfactory  results  with  trinitrodi-2  :  2'-imin- 
azolyl  and  5-nitro-2-nitroaminopyridine.  The  ferrous  chloride 
method  appears  to  be  more  generally  applicable  than  the  Lunge 
process,  whereas  the  isolation  of  the  non-volatile  products  is 
generally  less  difficult  from  the  sulphuric  acid  solution.  H.  W. 


Use  of  Liquid  Amalgams  in  Volumetric  Analysis.  III. 
Determination  of  Phosphorus  by  Means  of  Lead  Amalgam. 

K.  Someya  (Z.  anorg.  Chem.,  1925,  148,  58 — 64;  cf.  this  vol.,  ii, 
904). — The  molybdenum  in  ammonium  phosphomolybdate  is  rapidly 
and  quantitatively  reduced  to  the  tervalent  state  by  lead  amalgam 
in  the  closed  reductor  previously  described ;  by  subsequently 
titrating  with  permanganate,  according  to  the  usual  procedure, 
phosphorus  may  be  accurately  determined.  The  accuracy  of  the 
method  was  proved  with  pure  disodium  hydrogen  phosphate  and 
with  a  standard  sample  of  iron.  A.  G. 

Use  of  Phenolphthalein  as  an  Indicator  for  the  Deter¬ 
mination  of  Phosphoric  Acid  by  Titration  of  Ammonium 
Phosphomolybdate.  P.  Nyssens  (Bull.  Soc.  chim.  Beige,  1925, 
34,  232 — 236). — The  errors  in  the  titration  of  ammonium  phospho¬ 
molybdate  with  potassium  hydroxide,  using  phenolphthalein  as  an 
indicator,  are  due  to  the  following  causes  :  (1)2  mols.  of  ammonium 
hydroxide  react  neutral  to  phenolphthalein  when  0-972  mol.  of 
sulphuric  acid  is  added,  the  error,  therefore,  being  — 1-4%  of  the 
ammonia  present;  (2)  diammonium  hydrogen  phosphate  has  an 
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acid  reaction  towards  this  indicator,  corresponding  with  an  error  of 
-1-70%  of  the  phosphoric  acid  present.  Both  errors  are  there¬ 
fore  in  the  same  sense,  but  since  the  24  mols.  of  molybdic  acid 
(Mo03)  present  may  be  titrated  exactly  in  the  presence  of  this 
indicator,  the  error  is  reduced  to  —0-13%,  i.e.,  within  the  errors 
of  titration,  and  hence  the  volumetric  results  agree  with  those 
obtained  gravimetrically  by  the  conversion  of  the  phosphomolybdate 
into  pyrophosphate.  J.  W.  B. 

Rapid  Determination  of  Phosphates.  R.  F.  Le  G  it  yon  and 

R.  M.  May  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1291 — 1293). — The 
phosphate  is  precipitated  from  solution,  which  may  contain  chlorides, 
by  silver  nitrate  in  presence  of  a  slight  excess  of  sodium  acetate. 
The  precipitate  is  then  dissolved  in  concentrated  nitric  acid  and 
the  silver  content  of  the  solution  determined  by  titration  with 
ammonium  thiocyanate.  S.  K.  T. 

Ammonium  Oxalate  as  a  Reagent  for  Distinguishing 
Sodium  from  Potassium  Salts.  J.  Meyerfeld  ( Z.anal .  Chem., 
1925,  67,  150 — 151). — The  solubility  of  potassium  oxalate  is  about 
40  g.  and  of  sodium  oxalate  3-2  g.  per  100  c.c.  of  cold  water,  and 
sodium  oxalate  is  even  less  soluble  in  a  saturated  solution  of  am¬ 
monium  oxalate.  Addition  of  the  latter  to  a  saturated  solution 
of  a  sodium  salt  gives  an  immediate  crystalline  precipitate,  whereas 
potassium  salts  have  no  action.  The  test  will  distinguish  more 
than  10%  of  sodium  in  a  potassium  salt  preparation  if  the  dry 
salt  mixture  is  added  to  a  saturated  ammonium  oxalate  solution. 

A.  R.  P. 

Analysis  of  Lithium  Minerals.  A.  Guntz  and  F.  Benoit 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  1294 — 1297). — The  silica  in  lithium 
ores  may  be  accurately  determined  by  fusing  with  alkali,  and 
boiling  the  water  extract  with  ammonium  carbonate  solution. 
The  precipitate  is  united  with  that  obtained  by  boiling  the  filtrate 
with  zinc  oxide  until  all  ammonia  is  expelled.  The  precipitates 
are  then  dissolved  in  hydrochloric  acid  and  treated  as  usual. 
Calcination  with  calcium  oxide  is  essential  for  the  accurate  deter¬ 
mination  of  the  water.  Lithium  is  determined  by  treating  the 
mineral  with  a  mixture  of  sulphuric  and  hydrofluoric  acids,  calcining 
the  residue  at  dull  red  heat,  extracting  with  slightly  ammoniacal 
dilute  hydrogen  peroxide  solution,  and  boiling  for  10  mins.  After 
filtration,  the  solution  is  evaporated  to  dryness  with  a  little  am¬ 
monium  oxalate,  ignited,  dissolved  in  water,  and  precipitated  with 
an  ammoniacal  ammonium  fluoride  solution.  Lithium  fluoride 
separates  and  is  weighed  after  ignition.  When  phosphates  are 
present  the  first  residue  is  dissolved  in  boiling,  very  dilute,  hydro¬ 
chloric  acid  and  excess  of  litharge  is  added.  The  filtrate,  after 
removal  of  lead  as  sulphate,  is  treated  as  before.  S.  K.  T. 

Detection  of  Calcium  in  the  Presence  of  Barium  and 
Strontium.  G.  G.  Longinescu  and  G.  Chaborski  (Bui.  Soc. 
Romdna  Stiinte,  1924,  27,  9 — 11).— The  solution  of  the  chlorides 
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of  the  metals  is  treated  with  ammonia  and  ammonium  carbonate 
and  a  portion  of  the  precipitate  is  boiled  with  a  25%  solution  of 
ammonium  sulphate,  which  converts  the  calcium  into  a  soluble 
double  sulphate,  leaving  the  barium  and  most  of  the  strontium 
insoluble.  The  filtrate  is  tested  for  calcium  with  ammonium 
oxalate.  All  the  strontium  remains  insoluble  if  no  calcium  is 
present,  so  that  any  oxalate  precipitate  is  a  sure  indication  of 
calcium.  Barium  and  strontium  may  be  detected  in  another 
portion  of  the  carbonate  precipitate  by  means  of  potassium  di- 
chromate  and  calcium  sulphate,  respectively.  A.  R.  P. 

Electrometric  Studies  of  the  Precipitation  of  Hydroxides. 

I.  Precipitation  of  Magnesium,  Manganous,  Ferrous, 

Cobalt,  Nickel,  and  Thorium  Hydroxides  by  Use  of  the 
Hydrogen  Electrode.  H.  T.  S.  Britton  (J.  Chem.  Soc.,  1925, 
127,  2110 — 2120). — The  reactions  between  sodium  hydroxide  and 
solutions  of  magnesium,  bivalent  manganese  and  iron,  cobalt, 
nickel,  and  thorium  salts  have  been  studied  electrometrically.  In 
every  case  the  precipitated  hydroxide  contained  an  appreciable 
proportion  of  the  acid  radical.  The  following  values  were 
required  in  order  that  precipitation  might  take  place  :  magnesium, 
10-61 ;  manganese,  8-85 ;  cobalt,  6*92 ;  nickel,  6-81 ;  ferrous  iron, 
5-77 ;  thorium,  3-57.  These  values  are  peculiar  to  the  various 
hydroxides  and  are  independent  of  both  the  anion  and  the  pre¬ 
cipitant.  They  are  only  slightly  influenced  in  dilute  solutions  by 
changes  in  the  concentration  of  the  metallic  salts,  and  are  shown 
to  depend  on  the  solubility  products  of  the  various  hydroxides. 
The  non-precipitation  of  magnesium  and  manganous  hydroxides 
by  ammonium  hydroxide  in  the  presence  of  ammonium  salts  is 
discussed  in  the  light  of  these  results.  E.  E.  W. 

Electrometric  Studies  of  the  Precipitation  of  Hydroxides. 

II.  Precipitation  of  the  Hydroxides  of  Zinc,  Chromium, 
Beryllium,  Aluminium,  Bivalent  Tin,  and  Zirconium  by  the 
Use  of  the  Hydrogen  Electrode,  and  their  alleged  Amphoteric 
Nature.  H.  T.  S.  Britton  ( J .  Chem.  Soc.,  1925,  127,  2120 — 
2141). — Salts  of  the  above  metals  are  precipitated  at  the  following 

values  :  aluminium,  4-14;  beryllium,  5-69;  zinc,  5-20;  chrom¬ 
ium,  5-34,  and  zirconium,  2-79  (opalescent  at  1-86)  when  titrated 
with  sodium  hydroxide.  The  electrometric  titration  curves  indicate 
that,  in  the  case  of  stannous  and  zirconium  salts,  colloidally  dis¬ 
persed  basic  salts  are  first  formed  and  these  are  coagulated  on  the 
addition  of  further  alkali.  Zirconium  chloride  and  sulphate  solu¬ 
tions  are  shown  to  consist  of  highly  dispersed  basic  particles  and 
free  acid,  and  no  evidence  could  be  found  for  the  existence  of  the 
“  zirconyl  ”  radical.  New  light  is  thrown  on  the  nature  of  the 
characteristic  soluble  basic  salts  of  beryllium,  chromium,  and  zir¬ 
conium.  Among  the  bases  studied,  aluminium  hydroxide  is  the 
only  one  which  is  definitely  amphoteric.  It  shows  a  well-marked 
inflection  of  the  titration  curve  corresponding  with  the  formation 
of  the  compound  NaA102.  The  hydrogen-ion  concentration  at 
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which  zinc  hydroxide  (actually  basic  sulphate)  is  precipitated  is 
not  in  accord  with  existing  solubility  product  data.  Werner’s 
view  of  the  difference  between  green  and  violet  chromic  salts  is 
rejected,  the  explanation  preferred  involving  hydrolysis  and  a 
change  in  the  chromium  hydroxide  probably  akin  to  that  produced 
by  ageing.  E.  E.W. 

Electrometric  Studies  of  the  Precipitation  of  Hydroxides. 
III.  Precipitation  in  the  Cerite  Group  of  Rare  Earths  and  of 
Yttrium  Hydroxide  by  Use  of  the  Hydrogen  Electrode. 

H.  T.  S.  Britton  {J.  Client.  Soc.,  1925, 127, 2142— 2147).— Hydrogen 
electrode  titrations  of  several  of  rare-earth  salts  with  sodium 
hydroxide  show  that  the  hydroxides  (really  basic  salts)  are  pre¬ 
cipitated  when  the  solutions  (0*0114il>f — 0*013314)  attain  the 
following  ps  values  :  samarium,  6*83;  yttrium,  6*78;  neodymium, 
7*02  (chloride),  7*00  (nitrate);  praseodymium,  7-05;  tervalent 
cerium,  7*41 ;  lanthanum,  8*35.  The  precipitation  pK  values  thus 
lie  below  those  of  magnesium  and  manganous  hydroxides  and 
above  those  of  zinc.  The  values  for  samarium,  yttrium,  neodymium, 
and  praseodymium  lie  so  close  together  that  the  separation  of 
these  hydroxides  by  fractional  precipitation  is  not  possible.  The 
great  difference  between  the  hydrogen-ion  concentration  necessary 
for  the  precipitation  of  thorium  hydroxide  and  those  required  in 
the  case  of  the  rare  earths  accounts  for  some  of  the  processes  which 
are  used  to  effect  their  separation.  Ammonium  chloride,  if  present 
in  sufficient  quantity,  prevents  the  precipitation  of  lanthanum 
and  cerous  hydroxides.  E.  E.  W. 

Electrometric  Studies  of  the  Precipitation  of  the  Hydr¬ 
oxides.  IV.  Precipitation  of  Mercuric,  Cadmium,  Lead, 
Silver,  Cupric,  Uranic,  and  Ferric  Hydroxides  by  the  Use  of 
the  Oxygen  Electrode.  H.  T.  S.  Britton  (J.  Chem.  Soc.,  1925, 
127,  2148 — 2159). — The  interaction  between  sodium  hydroxide 
and  salt  solutions  of  certain  metals  has  been  followed  by  means 
of  the  oxygen  electrode,  the  hydrogen  electrode  being  inapplicable. 
The  results  are  expressed  in  terms  of  hydrogen-ion  concentrations 
and  are  believed  to  be  accurate  to  within  0*5  ps  unit  except  in  the 
case  of  silver  nitrate  solution.  The  metals  examined  in  this  and 
previous  papers  are  precipitated  in  the  following  order  at  approxi¬ 
mately  the  hydrogen-ion  concentrations  given  :  magnesium,  10-11 ; 
silver,  bivalent  manganese,  lanthanum,  and  bivalent  mercury,  10~9 ; 
cerium,  cobalt,  nickel,  cadmium,  praseodymium,  neodymium,  and 
yttrium,  10"8;  samarium,  ferrous  iron  ( ?),  and  lead  ( ?),  10~7 ;  zinc, 
beryllium,  copper,  and  chromium,  10~6 ;  aluminium,  10"5;  tervalent 
uranium  and  thorium,  10-4 ;  bivalent  tin,  zirconium,  and  ferric  iron, 
10  3.  Basic  precipitates,  probably  containing  definite  basic  salts, 
were  obtained  from  solutions  of  mercuric  chloride,  copper  sulphate, 
cadmium  sulphate,  and  lead  nitrate.  The  precipitate  obtained  from 
uranium  nitrate  solution  was  the  hydroxide  containing  a  little 
nitrate  and  not  sodium  diuranate.  The  changes  in  colour  observed 
on  titrating  both  uranic  and  ferric  salts  are  regarded  as  being  due 
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to  the  presence  of  colloidal  basic  particles  which  are  coagulated 
on  the  addition  of  further  alkali.  E.  E.  W. 

Determination  of  Small  Amounts  of  Lead  in  Animal 
Tissues.  R.  Nakaseko  and  I.  Nakano  ( Kyoto  Med.  J.,  1925, 
22,  (8)). — Organic  matter  is  destroyed  by  heating  with  concentrated 
nitric  acid  and  may  afterwards  be  treated  with  concentrated  sulphuric 
acid  and  mercuric  oxide  with  additions  of  hydrogen  peroxide,  or 
by  ignition  at  high  temperature.  The  residue  is  dissolved  in  dilute 
acid,  the  lead  precipitated  as  sulphide,  re-dissolved,  precipitated  as 
chromate,  and  the  chromate  determined  by  liberation  of  iodine 
from  iodides  and  titration  with  sodium  thiosulphate.  0-005  Mg. 
of  lead  per  1  c.c.  of  solution  may  be  detected  by  this  method, 
phosphates  in  the  sulphide,  and  chromic  salts  and  excess  of  ammon¬ 
ium  salts  in  the  chromate  interfering.  Electrolytic  determination 
of  minute  amounts  of  lead  is  conducted  by  electrolysis  in  a  platinum 
vessel  which  itself  acts  as  cathode.  Dilute  nitric  acid  acts  as 
electrolyte  and  a  current  of  0-05  ampere  at  0-5  volt  is  passed  for 
5 — 10  hrs.,  the  lead  peroxide  is  dissolved  from  the  platinum  wire 
acting  as  anode,  and  the  iodine  liberated  from  potassium  iodide  is 
titrated  by  means  of  O-OOliV-sodium  thiosulphate.  Phosphates, 
magnesium,  and  ammonium  salts  interfere  with  the  determination. 

L.  F.  H. 

Determination  of  Metals  Dissolved  in  Mercury.  Rapid 
Method  of  Purifying-  Mercury.  A.  S.  Russell  and  D.  C. 
Evans  (J.  Chem.  Soc.,  1925,  127,  2221 — 2230;  cf.  this  vol.,  ii, 
406). — Rapid  methods  of  determining  metals  in  mercury  and  of 
freeing  mercury  from  dissolved  metals  have  been  worked  out  on 
the  basis  of  the  following  facts.  All  metals  more  electropositive 
than  mercury,  except  cobalt,  pass  rapidly  into  solution  as  sulphates 
without  the  accompaniment  of  mercury  when  amalgams  of  them 
are  shaken  with  potassium  permanganate  or  certain  other  oxidising 
agents  in  dilute  sulphuric  acid.  The  point  at  which  the  last  trace 
of  the  metal  in  the  mercury  has  gone  into  solution  is  shown  by 
the  breaking  of  the  surface  of  the  mercury  into  bubbles.  The 
order  in  which  the  metals  pass  into  solution  is  ;  zinc,  manganese, 
cadmium,  thallium,  tin,  lead,  copper,  chromium  and  iron,  bismuth 
and  cobalt.  This  order  is  definite  and  independent  of  the  oxidising 
agent  and  acid  employed,  but  is  different  from  that  of  the  electrode 
potentials  in  the  free  state.  Permanganate  is  reduced  by  all  the 
metals  mentioned  except  zinc  and  iron  to  the  extent  of  100%  of 
the  theoretical  quantity.  100%  efficiency  is  obtained  with  all  the 
metals  except  iron  when  ferric  sulphate  is  the  oxidising  agent. 

E.  E.  W. 

Volumetric  Determination  of  Mercuric  Iodide,  Mercuric 
Chloride,  and  Some  Other  Mercury  Compounds.  S.  Ellman- 

(Amer.  J .  Pharm.,  1925,  97,  672 — 674). — Gravimetrically,  mercuric 
iodide  may  be  determined  by  solution  in  potassium  iodide  solution, 
and  precipitation  as  sulphide  with  hydrogen  sulphide ;  volumetric - 
ally,  by  treating  this  precipitate  with  standard  iodine  solution  to 
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convert  it  into  iodide  and  sulphur,  and  subsequent  titration  of  the 
excess  of  iodine  with  thiosulphate.  These  methods  should  be  carried 
out  in  neutral  or  slightly  acid  solution,  and  the  volumetric  one  may 
be  applied  to  mercuric  chloride  and  various  solutions  of  mercury 
salts.  [Cf.  B.,  1925,  989.]  B.  F. 

Volumetric  Determination  of  Iron  by  Jellinek  and  Wino- 
gradov’s  Method.  H.  Asmus  ( Oesterr .  Chem.-Ztg.,  1925,  28, 
168 — 169;  cf.,  A.,  1923,  ii,  871). — For  the  determination  of  small 
amounts  of  iron  by  titration  with  thiosulphate,  the  solution  contain¬ 
ing  the  iron  as  ferric  chloride  is  heated  to  boiling  in  a  flask  through 
which  a  current  of  carbon  dioxide  is  passed  and  thiosulphate  nearly 
equal  to  that  required  completely  to  reduce  the  ferric  salt  is  added 
rapidly,  followed  by  the  remainder  drop  by  drop  until  the  blue 
colour  of  the  methylene- blue-magenta  indicator  becomes  red.  A 
preliminary  colorimetric  test  is  made  to  determine  the  approximate 
amount  of  iron  present.  [Cf.  B.,  Dec.  24th.]  A.  R.  P. 

Detection  of  Iron,  Chromium,  and  Manganese  without  the 
Use  of  Nitric  Acid.  G.  G.  Longinescu  and  E.  Petresctt  (Bui. 
Soc.  Romana  Stiinte,  1924,  27,  13 — 15). — The  ammonia-ammonium 
sulphide  precipitate  of  group  III  metals  is  dissolved  in  hot  4% 
hydrochloric  acid  and  the  insoluble  sulphides  are  filtered  off.  The 
filtrate  is  tested  for  iron  in  the  usual  way  and  then  treated  with 
2  c.c.  of  saturated  ferric  chloride  solution,  followed  by  an  excess  of 
sodium  hydroxide  solution  to  dissolve  zinc  and  aluminium,  leaving 
agranular  precipitate  of  ferrosoferric  hydroxide  containing  manganese 
and  chromium  hydroxides.  The  precipitate  is  tested  for  chromium 
and  manganese  by  the  hypochlorite  method  of  Chaborski  (A.,  1924,  ii, 
278).  A.  R.  P. 

Separation  of  Iron  from  Mercury.  G.  Spacu  (Z.  anal.  Chem., 
1925,  67,  147 — 150). — The  dilute  solution  of  the  two  metals  is 
treated  with  an  excess  of  ammonium  thiocyanate,  and  pyridine  is 
added  slowly  until  the  red  colour  changes  to  yellowish-brown.  A 
further  few  drops  of  pyridine  are  added  and  the  solution  is  heated 
to  boiling,  whereby  the  iron  is  quantitatively  precipitated  as  ferric 
hydroxide.  The  mercury  is  recovered  from  the  solution  by  precipit¬ 
ation  with  hydrogen  sulphide.  [Cf.  B.,  Dec.  24th.]  A.  R.  P. 

Determination  of  Nickel  as  Dioxide.  L.  Moser  and  W. 
Maxymowicz  (Z.  anal.  Chem.,  1925,  67,  140 — 142). — Vaubel’s 
method  of  determining  nickel  as  the  dioxide  (A.,  1922,  ii,  875)  is 
shown  to  be  worthless.  Calcination  of  nickel  nitrate  at  280 — 330° 
for  30  mins,  yields  a  black  powder  which  contains  only  2-3%  of 
peroxide  oxygen,  whereas  nickel  dioxide  should  contain  17-64%. 

A.  R.  P. 

Determination  of  Molybdenum  as  Trioxide  after  Preci¬ 
pitation  as  Trisulphide.  W.  Hartmann  (Z.  anal.  Chem.,  1925, 
67,  152 — 155). — In  order  to  obtain  molybdenum  trisulphide  in  a 
form  which  filters  readily,  the  alkaline  molybdate  solution  is  treated 
with  freshly  prepared  ammonium  polysulphide  solution  and  the 
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mixture  acidified  with  dilute  sulphuric  acid.  The  precipitate  is 
collected,  washed,  and  roasted  gently  to  obtain  the  trioxide,  which 
may  contain  traces  of  ferric  oxide,  silica,  zinc  oxide,  copper  oxide, 
and  vanadium  pentoxide.  After  weighing,  it  is  dissolved  in  am¬ 
monia  ;  zinc  and  copper  are  removed  from  the  solution  by  addition 
of  colourless  ammonium  sulphide,  and  vanadium  is  determined  by 
distillation  of  the  filtrate,  after  expelling  ammonia  by  boiling  with 
sodium  hydroxide,  with  hydrochloric  acid  and  potassium  bromide. 
The  sum  of  the  impurities  is  deducted  from  the  weight  of  crude 
oxide.  [Cf.  B.,  Dec.  24th.]  A.  R.  P. 

Chemical  Examination  of  Basic  Eruptive  Rocks.  I.  A. 

Athanasiu  (Bui.  Soc.  Romdna  Stiinte,  1924,  27,  17 — 36). — Basic 
eruptive  rocks  usually  contain  up  to  3%  or  sometimes  more  of 
titanium  dioxide  and  this  introduces  complications  in  the  usual 
analysis  when  the  mass  obtained  by  fusion  of  the  rock  sample  with 
alkali  carbonate  is  evaporated  with  hydrochloric  acid.  On  this 
account,  it  is  preferable  to  use  sulphuric  acid  for  the  evaporation 
as  the  silica  is  thus  dehydrated  more  efficiently,  whilst  the  titanium 
remains  in  solution.  A  further  advantage  claimed  for  this  method 
is  that  the  barium  and  zirconium  are  eliminated  with  the  silica  as 
insoluble  sulphates.  Titanium  is  separated  from  the  filtered  solution 
by  hydrolysis  in  the  presence  of  sodium  sulphite ;  in  the  presence  of 
phosphoric  acid,  the  precipitate  is  contaminated  with  this  compound 
and  the  titanium  must  then  be  determined  volumetrically  or  colori- 
metrically.  The  other  constituents  of  the  rock  are  determined  by 
the  usual  methods  in  the  filtrate  from  the  titanium.  A.  R.  P. 

Separation  of  Zirconium  from  Iron.  P.  Wenger  and  M. 
Muller  ( Helv .  Chim.  Acta,  1925,  8,  512 — 513). — When  a  mixture 
of  ferric  and  zirconium  oxides  is  fused  for  2  hrs.  in  an  open  crucible 
with  sodium  carbonate  and  subsequently  extracted  with  water, 
ignited,  and  again  extracted  with  concentrated  hydrochloric  acid 
at  100°,  the  separation  of  iron  from  zirconium  is  not  quantitative 
as  claimed  by  Wunder  and  Jeanneret  (A.,  1912,  ii,  96),  since  some 
sodium  zirconate  is  produced  (cf.  A.,  1920,  ii,  57),  but  with  careful 
working  the  proportion  of  this  does  not  exceed  0-5%,  so  that  the 
method  is  valuable  in  technical  analysis  or  where  the  ratio  of  iron 
to  zirconium  is  large.  G.  M.  B. 

Separation  and  Determination  of  Bismuth.  A.  Girard  and 

E.  Eourneau  ( Corrupt .  rend.,  1925, 181,  610 — 611). — Bismuth  iodide 
gives  with  tetra-acetylammonium  hydroxide  (and  other  bases) 
strongly  coloured  complexes  which  are  readily  soluble  in  organic 
solvents ;  this  property  may  be  used  for  the  determination  of  small 
amounts  of  bismuth,  e.g.,  in  tissue.  After  destruction  of  organic 
matter  by  treatment  with  sulphuric  and  nitric  acids,  the  residue 
is  dissolved  in  a  solution  containing  iodine,  and  this  is  shaken  with  a 
benzene  solution  of  tetra-acetylammonium  hydroxide,  imparting  to 
the  benzene  a  deep  red  colour  which  is  compared  writh  standard 
colorations.  In  the  presence  of  ferric  salts  the  liberation  of  iodine 
is  prevented  by  the  addition  of  a  reagent  containing  formic  acid, 
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sodium  formate,  potassium  iodide,  and  sodium  sulphite.  0-0003  G.  of 
bismuth  may  be  characterised  by  this  method.  L.  F.  H. 

Reaction  between  Bismuth  Sulphide  and  Hydrochloric 
Acid.  S.  Ramachandran  ( Chem .  News ,  1925,  131,  294 — 295). — 
Freshly  precipitated  bismuth  sulphide  begins  to  evolve  hydrogen 
sulphide  in  1 : 1  hydrochloric  acid  at  30°,  and  in  1  : 16  acid  at  85° ; 
it  dissolves  readily  in  1 :  5  acid  at  100°.  A.  R.  P. 

Proof  of  the  F ormation  of  Gold  From  Mercury.  H.  Stamm  - 
reich  ( Z .  anorg.  Chem.,  1925,  148,  93 — 96). — The  presence  of  gold 
in  mercury  is  detected  by  distilling  off  the  bulk  of  the  mercury  under 
reduced  pressure  and  examining  the  last  drop.  When  mercury 
containing  metals  of  relatively  low  m.  p.,  such  as  lead,  bismuth,  zinc, 
cadmium,  and  sodium,  is  distilled,  a  quantitative  separation  is 
obtained  in  one  operation.  The  last  drop  remaining  from  the  dis¬ 
tillation  of  gold- containing  mercury  is  treated  with  nitric  acid  and 
the  dissolution  observed  writh  a  microscope.  A  spherical  crystal 
aggregate  remains,  the  weight  of  which  can  be  calculated  from  its 
size,  and  by  this  method  1  x  10~6  mg.  of  gold  in  1  kg.  of  mercury  can 
be  detected.  When  a  base  metal  ( e.g .,  copper  or  iron)  has  been  used 
for  one  pole  of  the  discharge,  this,  or  its  oxide,  remains  as  a  skeleton 
after  the  dissolution  of  the  mercury ;  this  slowly  crumbles,  leaving 
the  gold  as  small  flakes.  This  may  be  avoided  by  shaking  the 
mercury  with  mercuric  chloride  or  by  dissolving  it  in  aqua  regia  and 
reducing  with  hydrazine  sulphate.  When  mercury  is  bombarded 
with  electrons  from  a  cathode  it  may  contain  tungsten;  this  is 
removed  by  shaking  with  sodium  hydroxide  solution  in  the  presence 
of  air.  A.  G. 

Spectrographic  Detection  of  Traces  of  Gold.  P.  Jolibois 

and  R.  Bossuet  (Bull.  Soc.  chirn.,  1925,  [iv],  37,  1297 — 1304). — 
The  detection  of  traces  of  gold  in  minerals  by  an  examination  of  the 
arc  and  spark  spectra  is  described.  The  most  suitable  line  in  the 
latter  case  is  that  of  wave-length  2428-1  A.  About  10~4%  of  gold 
may  be  detected.  Solutions  are  treated  with  mercury  or  bismuth 
salts,  precipitated  with  hydrogen  sulphide  and  the  gold  detected  in 
the  precipitate;  or  else  they  may  be  electrolysed  with  bismuth 
cathodes,  the  spark  spectra  of  which  reveal  the  presence  of  any  gold. 
Minerals  are  reduced,  pure  silver  being  added  to  increase  the  size 
of  the  metallic  button,  of  which  the  arc  spectrum  is  observed.  A 
control  must  be  performed  on  the  litharge  used  in  the  reduction; 
a  method  is  described  for  partly  removing  any  gold  it  may  contain. 

S.  K.  T. 

Complex  Base  of  Osmium.  [Detection  of  Osmium.] 

L.  Tschugaev  [with  E.  Fritzmann]. — (See  i,  1395.) 

Fehling's  Reagent.  G.  Pegurier  (Ann.  Chim.  Analyt.,  1925, 
7,  289 — 291). — The  reagent,  of  which  10  c.c.  are  equivalent  to  0-05  g. 
of  dextrose,  is  made  by  mixing  45  c.c.  of  a  solution  of  150  g.  of  tar¬ 
taric  acid  in  450  c.c.  of  water  and  25  c.c.  of  a  solution  containing 
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52*5  g.  of  pure  crystals  of  copper  sulphate  in  250  c.c.  of  water  to 
which  a  few  drops  of  concentrated  sulphuric  acid  have  been  added, 
with  enough  sodium  hydroxide  solution  (French  Codex  strength)  to 
make  up  to  150  c.c.  The  mixture  is  stable  for  several  months  if 
kept  in  a  yellow  flask  with  paraffined  rubber  stopper.  D.  G.  H. 

Detection  of  Pentoses  in  Plant  Glucosides.  P.  Thomas  and 
R.  Imas  ( Compt .  rend.  Soc.  Biol.,  92,  300;  from  Chem.  Zentr.,  1925, 
11,  77). — By  means  of  the  reaction  previously  described  (cf.  this 
vol.,  ii,  604)  pentose  has  been  found  in  the  hydrolysed  alcoholic 
extract  of  the  seeds  of  Vida  angustifolia  (in  agreement  with  von 
Bertrand  and  Weisweiller,  cf.  A.,  1911,  i,  15),  but  not  in  the  seeds  of 
Vida  faba,  V.  sativa,  and  V .  narbonensis.  A  glucoside  containing 
pentose  was  also  found  in  the  dried  wings  of  the  fruit  of  V .  angusti¬ 
folia.  Primeverose  gives  the  reaction.  Investigations  on  con- 
volvulin,  rhamnose,  rhodeose,  and  digitalin  show  that  methyl-  and 
ethyl-pentoses  do  not  give  the  reaction  in  the  form  characteristic  for 
pentose,  nor  do  various  glucosides  such  as  salicin,  amygdalin,  etc. 

A.  C. 

Determination  of  a-Cellulose.  C.  G.  Schwalbe  (Pa-pier fabr., 
1925,  23,  697 — 705;  cf.  this  vol.,  ii,  720). — The  usual  methods  for 
the  determination  of  a-cellulose  give  results  which  may  vary  by 
several  %  when  carried  out  by  different  laboratories.  This  may  be 
due  to  variations  in  the  ordinary  temperature,  in  the  time  of  treat¬ 
ment  with  sodium  hydroxide,  and  in  the  wetting  of  the  fibre.  The 
individual  fibres  of  a  sample  differ  in  the  ease  with  which  they  are 
wetted,  and  it  is  possible  that  the  addition  of  a  wetting  agent, 
e.g.,  Turkey  red  oil,  would  be  advantageous.  Three  new  methods 
for  the  determination  are  described  and  have  been  tested  in  a  number 
of  laboratories,  but  none  of  them  is  completely  satisfactory. 

A.  G. 

Identification  of  Drugs  Containing  Tannins.  A.  H.  Ware 
(Pharm.  J .,  1925,  115,  131 — 135). — Aromadendrin,  when  dissolved 
in  90%  alcohol,  zinc  or  magnesium  and  strong  hydrochloric  acid 
being  added,  gives  a  pink  colour  which  intensifies  to  red,  and  then 
fades.  If  neutralised  with  alkali,  the  red  solution  becomes  yellow. 
An  extract,  e.g.,  a  kino  or  a  cutch,  is  first  rubbed  into  a  paste  with 
water,  and  the  residue  from  an  ethereal  extract  tested  as  above. 
If  5  c.c.  of  an  aqueous  extract  are  boiled  with  10 — 12  drops  of  dilute 
acetic  acid  and  5  c.c.  of  0-25%  iron  ammonium  citrate,  the  liquid 
cooled  and  filtered,  and  1  g.  of  ammonium  chloride  added,  only 
pyrogallol- tannins  are  precipitated  (from  logwood,  however,  hsema- 
toxylin  is  precipitated).  If  5  c.c.  of  extract  are  boiled  with  1-5  g. 
of  sodium  dihydrogen  phosphate,  filtered,  and  the  filtrate  boiled 
with  ferric  citrate  solution,  gallotannins  give  a  violet  solution  or  a 
precipitate,  ellagitannins  a  greenish-black  precipitate,  and  hamameli- 
tannins  a  brown  solution  or  precipitate.  If  the  extract  is  heated 
with  a  little  sodium  nitrite,  ellagitannins  give  a  green  colour,  other 
tannins  a  brown,  or  reddish-brown. 

Extensive  tables  for  the  identification  of  kinos  are  given.  B.  F. 
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Colour  Reaction  for  Lactic  Acid.  F.  Ktjtter  ( Pharm .  Zentr., 
1925,  66,  753). — The  reaction  described  by  Ekkert  (this  vol.,  ii, 
1007)  has  been  published  by  Brauer  (A.,  1920,  ii,  517). 

[Determination  of]  Ethyl  Phthalate.  III.  J.  A.  Handy 
and  L.  F.  Hoyt  (J.  Amer.  Pharm.  Assoc.,  1925,  14,  219 — 229). — 
The  Eilles  test,  employing  pyrogallol,  is  untrustworthy,  and  the  use 
of  other  phenols  instead  of  pyrogallol  is  of  no  advantage.  The  Utz 
test  and  the  Handy  and  Hoyt  test  may  give  positive  reactions  with 
controls;  in  the  Andrew  test,  maximum  fluorescence  may  not  be 
produced.  Dilution  of  an  ethyl-alcoholic  solution  with  water  or 
10%  sulphuric  acid  before  extraction  with  petroleum  yields  identical 
results,  but  in  practice  the  former  is  preferable. 

Chemical  Abstracts. 

Detection  and  Determination  of  Small  Amounts  of  Acetone. 

C.  Bulow  ( Science ,  1925,  61,  344). — The  formation  of  acetone- 
2  :  4-dinitrophenylhydrazone,  which  is  insoluble  in  cold  water,  may 
be  used  for  the  determination  of  0-03%  of  acetone  in  urine. 

A.  A.  E. 

Determination  of  Vanillin,  Piperonal,  and  Coumarin. 

L.  G.  Radcliffe  and  E.  H.  Sharples  ( Perf .  Ess.  Oil  Pec.,  1924, 15, 
396—402,  437—439 ;  1925,  16,  20—23,  51—54,  87—92,  156—162, 
197 — 199,  271,  353 — 355,  387 — 390). — Many  methods  of  deter¬ 
mining  these  substances,  when  alone  or  in  the  presence  of  one 
another,  have  been  examined,  and  are  critically  reviewed.  A 
bibliography  of  the  literature  is  given.  The  following  methods  are 
recommended  :  piperonal  may  be  determined  by  reaction  with  excess 
of  phenylhydrazine,  and  titration  of  the  latter  with  hydrochloric 
acid,  using  methyl-orange  as  external  indicator,  the  results  being 
100 — 101%  of  the  theoretical.  Piperonal-vanillin  mixtures  may  be 
determined  by  conversion  into  a  mixture  of  p-nitrophenylhydrazones, 
and  extraction  of  the  vanillin  compound  from  ethereal  solution  by 
aqueous  sodium  hydroxide.  Coumarin  may  be  determined  by 
boiling  it  with  sodium  sulphite  to  convert  it  into  sodium  dihydro- 
coumaric  acid  (3-sulphonate  and  titrating  the  excess  of  sulphite  with 
iodine.  [Cf.  B.,  Dec.  24th.]  B.  F. 

Determination  of  Hydroxymethylfurfuraldehyde,  and 
Fiehe’s  Reaction.  E.  Troje  (Z.  Ver.  Deut.  Zucker-Ind.,  1925, 
[828],  635 — 752). — Crude  hydroxymethylfurfuraldehyde,  obtained 
as  a  syrup  by  heating  sucrose  in  an  autoclave  with  a  dilute  solution 
of  oxalic  acid  (cf.  Middendorp,  ibid.,  1924,  [814]),  is  purified  by  dis¬ 
tillation,  in  small  quantities,  under  greatly  reduced  pressure  (b.  p- 
141 — 142 °/2  mm.).  The  substance  crystallises  in  the  receiver, 
which  is  cooled  to  about  — 8°,  and  the  crystals,  after  removal  of 
adherent  oil  by  means  of  a  centrifuge  and  by  pressing  on  a  porous 
plate  and  between  filter-papers,  melt  at  32-3°.  The  compound 
suffers  partial  decomposition  on  distillation  at  2  mm.  and  when  kept. 
Attempts  to  synthesise  it  by  the  methods  of  Tiemann  and  Reimer 
and  of  Gattermann  failed  owing  to  its  instability.  Like  furfur- 
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aldehyde,  however,  the  hydroxymethyl  derivative  yields  a  variety 
of  coloured  condensation  products  with  phenols,  amines,  etc. 
Hydroxymethylfurfuraldehyde  may  be  determined  colorimetrically 
by  mixing  its  dilute  aqueous  solution  with  10%  hydrochloric  acid  and 
a  few  drops  of  dilute  ethereal  resorcinol  and  observing  the  time 
taken  for  the  gradually  deepening  red  coloration  to  attain  the 
intensity  of  specified  standard  solutions  containing  magenta  and 
methyl-orange.  This  method  involves  a  correction  for  temperature. 
A  gravimetric  method,  in  which  the  hydroxymethylfurfuraldehyde 
solution  is  mixed  with  a  large  excess  of  a  solution  of  phloroglucinol  in 
hydrochloric  acid  and  the  resultant  phloroglucide  dried  and  weighed, 
gives  varying  results  owing  to  the  difference  in  the  constitution  of  the 
phloroglucide  according  to  the  method  of  precipitation  and  drying. 
In  the  titrimetric  method,  the  aldehyde  is  oxidised  with  a  measured 
excess  of  iodine  in  alkaline  solution,  and  the  unchanged  iodine  is 
determined,  after  acidification,  by  titration  with  thiosulphate 
(1  mg.  of  hydroxymethylfurfuraldehyde  uses,  on  an  average, 
0-1478  c.c.  of  0-lX-iodine).  Lsevulose  is  oxidised,  under  the  con¬ 
ditions  specified,  beyond  the  formation  of  a  monobasic  acid.  Fiehe’s 
colour  reaction  (with  resorcinol)  for  synthetic  invert -sugar  and 
other  methods  of  detecting  the  adulteration  of  honey  and  presence 
of  artificial  honey  are  critically  reviewed.  Inversion  of  sucrose 
in  the  cold  or  with  invertase  yields  invert- sugar  containing  no 
more,  and  even  less,  hydroxymethylfurfuraldehyde  than  natural 
honey,  whereas  inversion  with  strong  acids  or  by  heating  leads  to 
values  considerably  higher  than  those  for  natural  honey.  [Cf.  B., 
Dec.  24th.]  W.  T.  K.  B. 

Determination  of  Amino-acids  formed  by  Hydrolysis  of 
Proteins.  I.  Determination  in  Groups.  E.  Cherbuliez  and 
R.  Wahl  ( Helv .  Chim.  Acta,  1925,  8,  571 — 582). — A  new  method 
for  the  proximate  analysis  of  an  amino-acid  mixture  is  described. 
After  hydrolysis  and  determination  of  the  free  ammonia  by  dis¬ 
tillation  with  magnesia,  the  hexone  bases  and  cystine  are  removed, 
as  usual,  with  phosphotungstic  acid.  The  remaining  amino-acids 
are  then  separated  as  benzoylamino-acids  by  three  successive 
benzoylations.  The  process  is  made  more  complete  by  evaporating 
the  mother-liquors  to  recover  a  further  small  proportion  of  benzoyl¬ 
amino-acids  and  by  determining  a  trace  that  is  volatilised  in  this 
evaporation.  A  residue  in  the  benzoylation  which  is  insoluble  in 
alkalis  is  shown  to  contain  mixed  anhydrides  of  benzoic  and  benzoyl¬ 
amino-acids.  These  are  split  at  once  by  the  action  of  sodium 
ethoxide  in  alcoholic  solution  and  the  acids  are  added  to  the  main 
fraction.  The  nitrogen  is  then  determined  by  Kjeldahl’s  method  in 
each  fraction.  Results  are  quoted  for  an  analysis  of  casein  in  which 
97-45%  of  the  nitrogen  present  is  allocated  to  ammonia  and  amino- 
acids,  and  of  ovalbumin,  for  which  the  figure  is  91-35%  as  compared 
with  51%  which  had  hitherto  been  accounted  for.  G.  M.  B. 

Tests  for  Cystine  and  Cysteine.  M.  X.  Sullivan  ( Abstr . 
Bad.,  1925,  9,  37). — Of  the  amino-acids,  sulphur  and  sulphydryl 
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compounds  examined,  cysteine  is  the  only  substance  that  gives  a 
red  colour  with  sodium  [i-naphthaquinone-4-sulphonate  in  the 
presence  of  alkali  and  a  reducing  agent,  e.g.,  sodium  sulphite. 
Cystine  gives  the  reaction  slowly  owing  to  gradual  reduction  to 
cysteine.  Reduction  of  cystine  to  cysteine  may  also  be  effected  by 
sodium  cyanide.  A.  A.  E. 

Spectrophotometric  Identification  of  Dyes.  III.  Basic 
Violets  of  the  Triphenylmethane  Group.  W.  C.  Holmes  (Ind. 
Eng.  Chem.,  1925,  17,  918 — 919). — A  spectrophotometric  examin¬ 
ation  of  commercial  samples  of  methyl-violet,  crystal-violet,  ethyl- 
violet,  benzyl- violet,  and  gentian-violet  has  been  made  with  a  view 
to  their  differentiation.  [Cf.  B.,  1922,  839.]  A.  I). 

Highly  Sensitive  Physical  Method  for  Detecting  Proteins 
in  a  Solution.  P.  L.  du  Notjy  ( Science ,  1925,  61,  472). — A 
comparison  of  the  surface  tensions  of  a  solution  containing  sodium 
oleate  (1  in  6  x  105)  and  egg-albumin  (1  in  5  X 107)  and  one  containing 
sodium  oleate  alone  (1  in  6  x  105)  shows  that  at  these  dilutions  egg- 
albumin  will  prevent  the  lowering  of  the  surface  tension  of  water 
by  sodium  oleate.  A.  A.  E. 

Jaffe’s  Reaction  for  Creatinine.  III.  2  :  6-Dinitrophenol. 

I.  Greenwald  (J.  Amer.  Chem.  Soc.,  1925,  47,  2620). — No  red 
colour  is  obtained  when  2  :  6-dinitrophenol  reacts  with  creatinine 
and  sodium  hydroxide  (cf.  Greenwald  and  Gross,  A.,  1924,  ii,  508). 

J.  W.  B. 

Spectrophotometric  Determination  of  Fluorescent  Sub¬ 
stances  in  Solution.  R.  Fabre  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
1304 — 1310). — The  method  previously  described  (cf.  this  vol.,  ii, 
260)  is  applied  to  the  determination  of  quinine,  quinidine,  and 
fluorescein  in  solution  (cf.  this  vol.,  i,  609).  S.  K.  T. 

Analysis  of  Xanthate.  W.  Hirschkind  (Eng.  Min.  J.  Press, 
1925,  119,  968 — 970). — Sulphide  is  detected  with  sodium  nitro- 
prusside  in  a  1%  cold  aqueous  solution,  and  thiocarbonate  by  a 
red  or  brown  colour  of  the  precipitate  yielded  by  lead  acetate  in  a 
2%  solution.  The  available  xanthate  is  determined  in  the  nitrate 
obtained  after  the  addition  of  barium  chloride ;  in  one  aliquot  part 
free  alkali  is  determined,  and  in  another  the  proportion  of  an  added 
excess  of  acid  which  is  not  required  for  the  liberation  of  unstable 
xanthic  acid.  Chemical  Abstracts. 

Reactions  of  Glycyrrhizin.  P.  Bertolo  (Giorn.  Chim.  Ind. 
Appl.,  1925,  7,  404 — 405). — Mercury,  silver,  and  cadmium  salts  of 
glycyrrhizinic  acid  were  prepared ;  the  last  may  be  separated  from 
the  accompanying  glycyramin  by  washing  with  distilled  water ; 
decomposition  by  means  of  hydrogen  sulphide  and  recrystallisation 
yields  the  pure  acid.  Pure  glycyrrhizin  gives  an  immediate  violet 
coloration  in  presence  of  sulphuric  acid  and  aromatic  hydroxy- 
aldehydes  owing  to  its  glucosidic  nature.  With  dextrose  and 
sulphuric  acid,  or  with  sulphuric  acid  alone,  the  coloration  appears 
more  slowly,  indicating  the  additional  formation  of  phenolic 
substances  through  the  action  of  the  acid.  G.  L.  R. 
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Voe.  126  (Abstracts,  1924). 

Page  Line 

i,  273  26  for  “  Kerner”  read  “Kirner.” 

Vol.  128  (Abstracts,  1925). 

i,  30  9*  „  “  a-cyano-fisaUcylylpropionic  acid  ”  read  “  o-c yano-B- 

salicylpropionic  acid,"  and  for  “  a-cyano-R-m-tolyl- 
propionic  acid  ”  read  “  a-cy ano-& -m-hy dr oxy phenyl - 
propionic  acid.” 

i,  298  14 — 15  ,,  “  ethyl  3-aldehydo-5-methylindole-2-carbozylate  ”  read 

“  3-aldehydo-5-methylindole-2-carboxylic  acid" 
i,  495  26  ,,  “  dipropy tally lammonium  iodide  ”  read  “  dipropyldiallyl- 

ammonium  iodide” 

i,  510  26*  ,,  “Muller”  read  “Miller.” 

i,  743  6*  Insert  author’s  name,  “  S.  Thurlow.” 

i,  759  7,  9,  18  and  20  for  “  Mercuralis  ”  read  “  Mercurialia." 

i,  830  16  and  18  for  “  Columba  ”  read  “  Calumba.” 

i,  881  23  for  “  Glattfield  ”  read  “  Glattf eld.” 

i,  890  7*,,  “  N.  Eusslin  ”  read  “  H.  Ensslin.” 

i,  943  26  „  “  hexahydrocadaline  ”  read  “  hexahydrocadalene.” 

i,  954  15*  ,,  “  Nohreu  ”  read  “  Nohren.” 

i,  971  2*,,  “  Ketonor-l-demethylo-ty-corydaline”  read  “ Kelo-7-de • 

methylo -corydaline.” 

i,  1010  33  „  “  Biochem.  J.”  read  “  Biochem.  Z." 

ii,  23  7*  „  “  Jouneaux  ”  read  “  Jouniaux.” 

ii,  59  3  ,,  “  Gbtman  ”  read  “  Germann.” 

ii,  65  18*  ,,  “  C.  Muller  ”  read  “  E.  Muller.” 

ii,  195  4  ,,  “  Adams  ”  read  “  Adam.” 

ii,  257  5  ,,  “  Skobelzyn  ”  read  “  Skobeltzyn.” 

ii,  279  17  ,,  “  Schenk  ”  read  “  Schenck.” 

-  (  for  “  Maximum  ...  18  hours,”  read  “  The  lowering  of  the 

ii’  goo  I  q  j  adsorptive  power  of  silica  by  decreasing  the  water  content, 
’  ’  (  noted  by  other  observers,  was  confirmed.” 

ii,  763  10*  for  “  I.  Massow  ”  read  “  I.  Masson.” 

ii,  888  22  „  “  Thiosnlpliites  ”  read  “  Thiosulphatei.” 

ii,  936  18*  ,,  “  Read  ”  read  “  Reed.” 

ii,  942  6  „  “  Weisenberg  ”  read  "  Weissenberq.” 

ii,  1166  14  „  “  Putten  ”  read  “  Patten.” 
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